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ICOM’s reliable, field proven, handhelds luvc
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THE TRANSCEIVERS. The IC-2AT features full ~ ntenna, earphone, wrist strap, and belt clip...all
coverage of the 2 meter ham band. THe IC-3AT  Standard. '
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introducing a new dimension...

GOMPUTERIZED ANTENNA CONTRO
FROM PRO-SEARCH

For Contesters,
DX'ers, Handica|
Operators and General
Purpose Ham
Opoulors. |

Thn Most Advanced
Antenna Control ,
Available.. l

erized Unit
g;';y Talklngn
Unl \

| Lho Only Scanning | 8

B The Only N
Programmable Unit
B The Only Automatic
Braking Unit

Contesters:

Pro-Search seeks out a

pre-programmed headin% plus
stores various common
ings and automatically scans
for those rare multipliers,
giving the operator hands-free
operation and more time for
contesting.

DX‘On:

Pfo-Search loads in short path
and long path headings and
with the touch of a button, the
system works between both
headings. Plus you have all of
the other features of the Pro-
Search to aid you in catching
that rare DX station.

b
Pro-Search offers ease of

operation...control the entire
system with just one touch. A
talk loop...vocally calls out the
headings, allowing blind opera-
tors to accurately program and
hear their headings.

General Purpose Operators:
Pro-Search has numerous

uses.
Pre-set beam headings for
SKEDS, VHF WORK, and many
others. Current headings can
be read, by displaying the
esent directions with LEDS.
goSearch also displays and
stores the last headin worked
which can be recalied
Auto-Locate system with the
touch of a button.

Last Heading Display
and Visual Confirmation
of Computer Instructions

ammable

rd and Memory

Functions

| 2 3/
4 5,/ REC
SaA 2L LAST

Pro-Search Is
Adaptable To Many
Systems, Simple
To Install.

|

No modifications are
necessary.

Disconnect your
present antenna
control system and
connect ours.

Pro-Search is presently
used with HAM-M,
HAM-II, 111, IV, and T2X
Other models will be
available to work with
the HDR-300, etc.

To Order:

1-800-325-4016
1-314-994-7872 (Missouri)

Or write:

Pro-Search Electronics

A Division of Wurdack and
Associates, Inc.

10411 Clayton Road

Suite 305

St. Louis, Missouri 63131

*Patent Pending
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Q Observation
& Opinion

The code-free license . . . the end of Amateur Radio?

On July 1 the FCC commissioners directed their staff to prepare a Notice of Proposed Rule-Making for a code-free
Amateur Radio license. As reported earlier in “‘Presstop,”’ the suggested alternatives include deleting the CW require-
ment for the Technician license and developing a new Digital license, such as the license now in effect in Canada.

Any proposal for a code-free Amateur license always seems to stir strong emotions in the bosoms of U.S. Ama-
teurs. The concept was firmly rejected just a few years ago when Amateur restructuring (Docket 20282) was under
consideration. In response to this new proposal, which seems to have strong, important support from within the FCC,
the League has already indicated in the July 9 “'Directors’ Letter’”’ that it will be taking a firm stand in opposition to any
license without a code requirement, based on the ARRL Board action taken at the 1982 Annual Meeting.

Let’s back off a bit and review where Amateur Radio is today and how it got there. When Amateur Radio began,
code was a necessity since, with spark gaps and crystat detectors, that was the state of the communications art. Even
the development of the vacuum tube and radiotelephony didn’t significantly alter the value of CW for communication
since it was so much more efficient in spectrum and power than a-m telephony. But this is 1982, not 1922, and the
technology of wireless and Amateur Radio has made incredible advances in those 60 years.

Most Amateur high-frequency voice operation today uses SSB, a spectrum-conserving, power-efficient mode of
communications. Non-voice operation, on the other hand, employs radio-teletype, fast/slow scan ATV and facsimile.
In addition, the growing popularity of computers is starting to have an impact on Amateur Radio in the newer forms of
communications, such as packet radio and spread-spectrum. In light of these developments, is CW still needed for
every Amateur Radio license?

Japan has a code-free Amateur license, and as a result it has the largest and fastest growing Amateur population in
the world. Japan’s Amateur marketplace has become the healthiest in the world, capable of supporting more com-
panies who produce more new Amateur Radio products than the rest of the world combined. But that's not why we at
ham radio are advocating that we all take an open-minded look at a no-code Amateur license.

The decision to publish this editorial was very difficult. One might easily say that of course we would want a no-
code license since the growth in licensed Amateurs would be good for our business. Actually, we did some real soul-
searching to absolutely ensure that our decision came truly from our hearts as the best route for Amateur Radia, and
was absolutely not made for business considerations. We sincerely believe some form of code-free Amateur license
will best serve the long-term interests of all Amateurs and of the Amateur Radio service.

Projections have been made of the great numbers of new licensees that will appear as soon as the no-code policy is
adopted. We think this is overstated. Under one proposal currently offered by the FCC, the license candidate is still
going to have to pass at least the equivalent of the Technician/General class written exam. For most people this is
probably an even greater hurdle than five words per minute of Morse code. This is especially true in light of the new
examination proposals discussed in our July editarial. It now appears these will become real possibilities and could
largely eliminate the quick and easy type of answer-memorizing license study.

The greatest threat to Amateur Radio in the United States today is not a code-free Amateur license. It is restrictive
legislation like that of Burbank, Illinois, discussed in last month’s editorial. It is the encroachment of other services like
cable TV, whose continued use of 144 and 220 MHz channels must eventually lead to a confrontation whose outcome
is far from clear. It's even the shifting pattern of housing, with economic considerations putting more and more Ama-
teurs into condominiums and other multiple-family dwellings where the opportunity to put up an antenna or even
operate a transmitter is severely restricted.

The FCC has indicated its interest in granting Amateur Radio the strongest voice in licensing procedures and regula-
tions that we’ve ever had. This spring saw a significant change in the upper-echelon leadership at the ARRL. Perhaps
the time has come to discard the "“what’s good enough for grandpappy is good enough for you'' mentality that’s long
saddled any discussion of a no-code license, and consider just how such a license could be incorporated into our Ama-
teur structure without cheapening what we’ve got.

A growing Amateur Radio is a strong Amateur Radio, and if CW is indeed scaring off today’s computer-oriented
young people, it's time we did something to bring them back. Remember, a code-free license, whether it's entry level
or only for very limited privileges, wouild not mean that CW itself — or the requirement that CW be mastered in order
to achieve greater operating privileges — need ever change!

Joe Schroeder, W9JUV
associate editor

Skip Tenney, WINLB
publisher and editor-in-chief

W3IJUV and ham radio Publisher WTNLB are both Extra Class licensees, and both spend almost all their low-band operating hours on CW.
For the past several years W9JUV's principle contest activity has been in the various DX contests, using an HW-8 barefoot.
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Clieck the Savings on DRAKE E quipwtent at AES

- =
TR-5 9-band transceiver (Reg. $799%)..... NOW 699 MN 2?"00 1kw. ant CS-7 1533 Remote ant. switch (Reg. $195 NOW 174%
. . tuner (Reg. $349)...... NOW = 5
NB-5 Noise blanker (Reg. $90)........... NOW 81% MN-75 200w, ant. tuner ||Iiegg$§’59}]. IIIIII ng ggg:s 1534 Control console only for CS-7............ 11700

| T —— B-1000 41 Balun -...eocev e o f o Mo aEh ohly Ry ST ssripic 7O
Misc.
AK-75 Multiband antenna......... -39 M ce0 Rec only terminal (Reg. $499%)....... NOW 449%

AA-75 Antenna insulator kit

3 ¥ TR-930 Panasonic 9" monitor (Reg. $185/ NOW 159"
Service manuals for TR-5, TR-TA & R-7A ... ea, 35%
7037 Extender card service kit, R-7TA/TR-TA....... 5000
1982 World Radio/TV Handbook .................... 16%

. — -
TR-TA gﬂ-lﬂm transceiver (Reg. $1699) NOW 1489%

ﬁ SP-75 Satellite TV Products
3 CW-75 ESR-24 Rcvr, SC/ESR24 conv. Reg. $995).. NOW 889%
P-75 Phone Patch (R 1 PR, s | ESR-24 Rcvr chassis only* (Reg. $745) ..... NOW 669"
R-7A 0-30 MHz receiver (Reg. $1649).... NOW 1449% LA-7 600 ohm hi“:f.c:d ?:n; arnpllllet_..'.‘?.w.l__:g” SC/ESR Down conv only* (Reg. $250) ..... NOW 224%
TR-5/TR-7A/R-7A Accessories; CW-75 Electronic keyer (Reg. $79%)....... Now 725 )| SA-24 Stereo adaptor (Reg $349”) ......... NOW 314%
PS-7 25A power supply (Reg. $299) ........ NOW 269" I SP-75 Speech processor (Reg. $159)....... NOW 142%¢ || Modulator for Ch. 3 or 4 (Reg. $75%)....... NOW 69
PS-75 15A power supply (Reg. 3199] .. NOW 179** | WH-7 160-10m wattmeter (Reg. $129)..... NOw 109* [ SPH-24 Splash proof housing (Reg. $30).... NOW 26
MS-7 Speaker .. cevereeee... 490 0 1525EM TTP microphone (Reg, $49%)...... NOW 39% J| TM-24 Remote tuning meter (Reg $49) ..... NOW 43%
RV-7 Remote VFO !Reg $195! 3 NOW 174% RT-24 Remote control w/30'cable (Reg. $69)NOW 59
RV-75 Syn. remote VFO (Reg 3299"’] ...... NOW 269 Internal mounting kit .......ocoovnivniiininnnniinennn. TBA

MMK-7 Mobile mounting kit (Reg. $79) .... NOW 71% *Separate units for replacement purposes. Not recom

FA-7 Cooling fan for TR5/TR-TA/PS-7............. 2000 mended alone for new installations
AUX-7 Range program board............ccoevvennnns 450 T = H H H
RRM-7 Range receive module..................... 8% TV-3300LP For Sat(_elllte Tv mflormatlon
RTM-7 Range transceive module.................. g call Paul Wittkamp at the Milwaukee store
WARC-7 WARC band kit (3-RTM'S)............... 24% -
SL-300 300 Hz CW filter (Reg. $59%)........ NOW 54* . .
SL-500 500 Hz CW filter (Reg. $59%)........ NOW 54% BWJ with Cnubtdeuw soe % 8
SL-1000 1 Khz RTTY filter (Reg. $59%) NOW 542 _
SL-1800 1.8 KHz SSB/RTTY filt (Reg. $59°)NOW 54% AES* has Over 25 Years of
SL-4000 4 kHz AM filter (Reg. $59%) NOW 54% . R .
SL-6000 6 KHz AM filter (Reg. $59°) NOW 54 : Expe"ence in Mail Order
7073 Hand microphone w/plug... .29% DL-300 TV-300HP
7077 Desk microphone w/plug {Reg 549} NO\\‘ 45‘5 Dummy loads:
HS-7 Headsel........c.covrenserenanorenssrsensonsnsns 9% B DL-300 300w dry dummy load.. . 26"
1544 R-TA/RV-75 Adaptor kit.. 29"’ DL-1000 lkw dry dummy load [F!Eg 559" l NDW 54%
1548 R-7A/TR-7A cable interface kit .. s FA-7 Cooling fan for DL-1000 ..........cccevnnns .
Equipment protectors:
1549 200w antenna surge shunt....................24% | Use your CREDIT CARD!
3001 Replacement “pill" element................. 500
RP-700 Receiver front-end protector ............... 90 ¥ E-X-P-A-N-D-E-D WATS PHONE HOURS
TVI Filters: Our Milwaukee Headquarters will answer the
TV-42-LP 100w 80-10m low-pass filter............. 14" B Nationwide WATS line 1-800-558-0411 until 8
TV-3300-LP lkw BO-10m low-pass filter............ 29% pm (Milwaukee time) Monday thru Thursday

TV-300-HP 300 ohm high-pass filter
TV-75-HP 75 ohm high-pass filter ..................

Line Filters:

LF-2 2-outlet AC line filter (Reg. $39%)...... NOW 34%
£ o e o o 0. on e | p Fe STORE HOURS
L-7 2kw linear w/tubes (Reg. $1400)..... NOW 1149% R 1ot Fquipment 5
L-75 12w finear w/tube (Reg. $854%%.. NOW 729 | DMM 2350 Digital multimeter (Reg. $95) Now se | Mon. thru Fri. 9-5:30; Sat. 9-3

Call Toll Free: 1-800-558-0411 """ iz ™™™

AMATEUR ELECTRONIG SUPPLY ...

4828 W. Fond du Lac Avenue; Milwaukee, Wl 53216 - Phone (414) 442-4200

Please use WATS line for Placing Orders
For other information, etc please use Regular line

AES BRANCH STORES Associate Store

WICKLIFFE, Ohio 44092 ORLANDO, Fla. 32803 CLEARWATER, Fla. 33515 LAS VEGAS, Nev. 89106 CHICAGDO, lllinois 60630
28940 Euclid Avenue 621 Commonwealth Ave 1898 Drew Street 1072 N. Rancho Drive ERICKSON COMMUNICATIONS
Phone (216) 585-7388 Phone (305) 894-3238 Phone (813) 461-4267 Phone (702) 647-3114 5456 N. Milwaukee Avenue

Ohio WATS 1-800-362-0290  Fla. WATS 1-800-432-9424 No In-State WATS No In-State WATS Phone (312) 631-5181

Qutside Ohio 1-800-321-3594 OQutside Fla. 1-800-327-1917 No Nationwide WATS Outside Nev 1-800-634-6227 Outside ILL. 1-800-621-5802

More Details? CHECK —OFF Page 94 September 1982 7



converting the
vertical-vee

Dear HR:

A really interesting antenna dubbed
the vertical-V caught my eye a year
ago. | had to have one.

| built the V for 10 meters, using 8-
foot elements. Then, a year later, |
decided to get another antenna.
Since the V was still in good condi-
tion, | made it into a delta ioop. The
full-wavelength delta has 2 dB gain,
and the V has none. More important-
ly, the vertical is already half a delta
loop!

To make the modification, | simply
added 2 feet to the length of each ele-
ment and strung copper wire at the
tops of the arms (15 feet for 10 me-
ters) — and unbelievably, it worked!

If you have a vertical-V, please
convert it. Believe me, no other mod
you're likely to make can beat this
one.

Martin Reeves, KAGKWV
Dallas, Texas

hurrah for Bill

Dear HR:

I'd like to nominate Bill Orr,
W6SAI, {Ham Radio Techniques) for
a Distinguished Service Award for
Excellence in Technical Writing.

For more than a quarter century,
his ability to communicate complex
concepts in a lucid, logically coher-
ent, and systematic manner has
made a significant contribution to
Amateurs, professional engineers,

8 September 1982

and research people. | am continually
amazed by his ability to refresh and
renew, with a dash of humor and wit,
my understanding of topics | had long
lost a grasp of, or failed to follow,
since the pre-transistor days when |
first became an Amateur.

Thanks for his imaginative time-
flight into Amateur Radio, circa 2015,
A.D. tham radio, May, 1982). | didn't
know whether to laugh or cry; | did
both!

Best wishes to W6SAI and ham
radio, always. | hope Bill Orr will be
writing for you right through 2015!

Marty Wincott, K2BRY
Harrison, New York

inductance meter
Dear HR:

| constructed Ed Marriner’s
(W6XM’s) inductance meter (ham
radio, April, 1982) using parts that |
had on hand. Here are two changes |
made that others who build this unit
might be interested in.

| used a PNP transistor in the tuned
stage so that the tuning capacitors
would be at ground and it wouldn't
be necessary to insulate it from the
chassis. The emitter was returned to
+ 12 volts through 390 ohms and the
collector through the tuned circuit to
ground. The bias resistors were also
reversed.

I needed more sensitivity with my
transistors for the metering circuit to
work, so 1 added a 27k resistor from
+ 12 to the base of the metering cir-
Cuit transistor.

Norman R. Fisher, WB2LAO
Tuckerton, New Jersey

phonetics
Dear HR:

Concerning KABNFD's letter in the
May issue, | say brava to the lady.
Those she disagrees with are tin sol-
diers and moldy figs!

In extremely structured situations,
such as MARS, official phonetics are
mandatory because of the quasi-mili-

tary frame of reference. The types
who attempt to infuse all of Amateur
Radio with that sort of inflexible con-
formism are, in a way, reminiscent of
those who burned heretics at the
stake. Regimentation is all right for
some, | suppose. But how can any-
one ever succeed in achieving one-
hundred percent conformity in an ac-
tivity that involves more than a quar-
ter million individuals? And what on
earth would be gained by it?
| happen to like using K2 Always
Going Zigzag; on the day the FCC
makes it mandatory for me to use
Alfa Golf Zulu, I will change it. But
until then, | will ID according to my
personal preference.
Dave Mann, K2AGZ
Kinnelon, New Jersey

for the blind ham

Dear HR:

The Smith-Kettlewell Technical
File is a technical journal aimed spe-
cifically at the blind and visually im-
paired Amateur, hobbyist, student,
and professional. It's available quar-
terly at low cost in Braille, large print,
and in Talking Book form.

The purpose of the Smith-Kettle-
well Technical File is to provide ac-
cess to state of the art devices, cir-
cuits, and techniques for the visually
handicapped. It typically includes ar-
ticles on soldering and construction
techniques, IC pin diagrams and ap-
plication notes, the design of practi-
cal aids and the adaptation of test
equipment, and bibliographies of
technical materials.

The first issue is free. Contact Wil-
liam A. Gerrey, editor, Smith-Kettle-
well Institute of Visual Sciences, 2232
Webster Street, San Francisco, Cali-
fornia 94115; telephone 415-561-
1619.

Bill Gerrey
Editor, S-K Technical File

Also of interest to the blind Amateur may be the
Braille DX Service. Contact them at 8347 West 6th
Avenue, Lakewood, Colorado 80215. Editor



'MFJ KEYERS |

Uses Curtis 8044 IC. lambic
operation, dot-dash memo-
ries, weight control, solid
state keying. RF proof.

- - s 9 5
a800s |70
The MFJ-408 Deluxe Electronic Keyer sends
iambic, automatic, semi-automatic, manual. Use
squeeze, single lever or straight key
Speedmeter lets you read speed to 100 WPM.
Socket for external Curtis memory, random
code generator, keyboard. Optional cable, $4.95.
lambic operation with squeeze key. Dot-dash
insertion. Semi-automatic “bug” operation pro-
vides automatic dots and manual dashes.
Dot-dash memory, self-completing dots and
dashes, jam-proof spacing, instant start. RF proof.
Solid-state keying: grid block, solid state xmtrs.
Front panel controls: linear speed, weight,
tone, volume, function switch. 8 to 50 WPM.
Weight control adjusts dot-dash space ratio;
makes your signal distinctive to penetrate ORM.
Tone control. Speaker. Ideal for classroom.
Function switch selects off, on, semi-automatic/
manual, tune. Tune keys transmitter for tuning.
Uses 4 C-cells. 2.5 mm jack for power (6-9
VDC). Optional AC adapter MFJ-1305, $9.95.
Eggshell white, walnut sides. Bx2x6 inches.
MFJ-406, $69.95, like 408 less speedmeter.

49%

New MFJ-401 Econo Keyer Il gives you a
reliable, full feature economy keyer for squeeze,
single lever or straight key.

Has sidetone, speaker, volume, speed, internal
weight and tone controls. Sends iambic, auto-
matic, semi-automatic, manual. Tune function.
Dot-dash memories. 8-50 WPM. “On" LED. Use
9V battery, 6-9 VDC, or 110 VAC with optional
AC adapter, MFJ-1305, $9.95. 4x2x3'/2".

Reliable solid state’ keying. Keys virtually all
solid state or tube type transmitters.

$6 495

MF.I 405 Econo Keyer Il. Same as MFJ-401
but has builtin single paddle with adjustable
travel. Also jack for external paddle. 4x2x3'2".

Optional: Bencher lambic Paddle, $42.95;
110VAC adapter, MFJ-1305, $9.95. Free catalog.

Order from MFJ and try it. If not delighted,
return within 30 days for refund (less shipping).

One year unconditional guarantee.

Order yours today. Call toll free 800-647-1800.
Charge VISA, MC. Or mail check, money order.
Add $4.00 each for shipping and handling.

CALL TOLL FREE ... 800-647-1800
Call 601-323-5869 for technical information, or

der/repair status. Also call 601-323-5869 out-
side contingntal USA and in Mississippi.

MF ENTERPRISES,

INCORPORATED
\_ Box 494, Mississippi State, MS 39762

MPJ RCONG KEVER i)

39,

Wr} geona lI'iI "
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MFJ DUMMY
LOADS

Tune up fast into 50
ohm resistive load.
Extend life of finals.

transformer
oil.

33 495

New MFJ-250 VERSALOAD Kilowatt Dummy
Load lets you tune up fast. Extends life of trans-
mitter finals. Reduces on-the-air QRM.

Run 1 KW CW or 2 KW PEP for 10 minutes, 2
KW CW or 1 KW PEP for 20 minutes. Continous
duty with 200 watts CW or 400 watts PEP. Com-
plete with derating curve,

Quality 50 ohm non-inductive resistor.

Ol cooled. Includes high quaIIth industrial
grade transformer oll (contains no PCB)

Low VSWR to 400 MHz: Under 12! 0-30
MHz. 1.5:1, 30-300 MHz. 2:1, 300400 MHz.

Ideal for testing HF and VHF transmitters.

$0-239 coax connector. Vented for safety.
Removable vent cap. Has carrying handle.
7-1/21in. high B 5/8 in diameter.

MFJ ” 300 W and

I]ummy Loads.
36495

32695

MFJ-260

Air cooled, non-inductive 50 ohm resistor in
perforated metal housing with $0-239 connect-
ors. Full lead for 30 seconds, derating curves to
5 minutes. MFJ-260 (300 W). SWR: 1.1:1 to 30
MHz, 1.5:1 for 30-160 MHz. 2Yax2Vex7 in.
MFJ-262 (1 KW). SWR 1.5:1 for 30 MHz.
3x3x13 inches.

MFJ HF SWR/Wattmeter

CECR T

129 = 7

whiowr awh
waTTMETEY

MFJ-816

New MFJ-816 low cost HF SWR/Wattmeter for
1.8 to 30 MHz range. Torodial current gickup
gives uniform sensitivity over entire HF fre-
quency. Read SWR, forward and reflected power
in 2 ranges (30 and 300 watts) on two color scale.
S0-239 coax connectors. 4-1/2x2-3/8x2-7/8 in.

Order from MFJ and try It. If not delighted,
return it within 30 days for refund (less shipping).

One year unconditional guarantes.

lJrlhr today. Call TOLL FREE 800-647-1800.
Charge VISA,MC. Or mail check, money order.

Wiite for free catalog.

CALL TOLL FREE .

MFJ!

800- 64‘.-' 1800
S uutslda contine USA
Eu'rznpmsss.
INCORPORATED

Box 494, Mississippl State, MS 39762

~

CALL TOLL FREE ... 800-647-1800

1

Hear
Police/Fire
Weather

on 2 Meter Handhelds with
this MFJ VHF Converter.

Em

MFJ-313

$3995

New MFJ VHF converter turns your synthe-
sized scanning 2 meter handheld into a hot
Police/Fire/Weather band scanner

144-148 MHz handhelds receive Police/Fire
on 154-158 MHz with direct frequency readout.
Hear NOAA weather, maritime coastal plus
more on 160-164 MHz.

Mounts between handheld and rubber ducky

Feedthru allows simultaneous scanning of
both 2 meters and Police/Fire bands. No mis-
sed calls.

Highpass input filter and 2.5 GHz transistor
gaves excellent uniform sensitivity over both

nds. Crystal controlled

Bypass/OFF switch allows transmitting.
Won't burn out if you fransmit (up to 5 watts)
with converter on. Low insertion SWR. Uses
AAA battery. 2%x1':x1'2 in. BNC connectors.

Enjoy scanning, memory, digital readout, etc.
as grwided by your handheld on Police/Fire

nd. )

220 MHz Converter for 2 M Handheld
MFJ-314 MFJ-314, like MFJ-313
55995 but lets you receive 221-

225 MHz on your 2 meter
handheld.

Police/Fire/Weather Band Con-
verter for 2 Meter Mobile Rigs.

MFJ-312

MFJ-312, like MFJ-313 but for mobile 2
meter rigs. Transmit up to 40 watts Thru con-
verter without damage. S0-239 connectors.
Mobile mounting brackets. Rugged. “‘ON"
LED. Use 12 VDC or AAA battery. 3xdx1 in.

Order from MFJ and try it-no obligation. f
not delighted, return it within 30 days for
refund (less shipping). One year unconditional
guarantee.

Order today. Call toll free B00-647-1600.
Charge VISA, MC or mail check, money order
for amount indicated plus $4.00 each shipping.

Hear police/fire/weather. Order now.

MFJ VHY BAND EXPANDER

Call 601-323-5869 in Miss. outside continental
USA. tech/order/repair info. Telex 53-4590.

MF.J GhTeRpRisEs,
CORPORATED
Box 494, Mississippl State, MS 38762
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A CODE-FREE U.S. AMATEUR LICENSE NOW. SEEMS ALMOST CERTAIN, with the FCC staff in-
structed by the Commissioners July 1 to prepare a Notice of Proposed Rule Making for
release later this year. Several alternatives will probably be offered in the NPRM,
but the one that seems to have the strongest Commission support is to simply drop the
CW requirement from the Technician Class and make it the ''Code-Free'" license.

Though A Codeless License Is Drawing Increasing support from the Amateur community,
the ARRL has already stated its complete opposition to eliminating the CW requirement.

ARRL WILL SUPPORT THE BURBANK (ILLINOIS) LAWSUIT, discussed in last month's '"Observa-
and Opinion.” 1In a special July 9 meeting, the Executive Committee authorized the ex-
penditure of up to $7500 of League funds to fight the anti-tower and RFI legislation.

The Suit Should Be Filed during August in the U.S. District Court for the Northern
District of Illinois, and will seek injunctive relief against enforcement of the ordi-
nance and a declaratory judgment that it is unconstitutional. Constitutional chal-
lenges will include the violation of the Amateur and CB operators' right to communicate,
intrusion into areas reserved for the Federal government, and violation of due process
and equal protection under the law, since it applies only to Amateur and CB antennas.

Despite The ARRL Contribution And Substantial Donations from area clubs and individ-
ual Amateurs, additional funding will almost surely be required before this battle is
resolved. Contributions to the Burbank Tower Fund can go to Fund Chairman WA9EKA.

420-435 MHZ SHARED USED BY COMMERCIAL RADIOLOCATION WAS AUTHORIZED by the FCC July 22.
Meeting on General Docket B80-135, the Commissioners authorized Del Norte Communications
to operate spread-spectrum radiolocation throughout the continental U.S. and Alaska, on
a non-interference basis. Responding to Amateur objections to the original proposal,
the FCC limited Del Norte to spread-spectrum for all its inland operations, and its
transmitters must identify periodically by sending "DN" in Morse Code in such a way
that it can be copied on a conventional receiver.

Permitting Del Norte On 420-435 MHz Is Not All Bad; Land Mobile has had designs on
that part of the spectrum for some time, and the Commission decision to put radiolocation
there on a shared basis should protect it from complete loss to Amateurs, as in Canada.

Further Power Limits On 420-450 MHz Amateur Operations near certain military instal-
lations have been announced by the FCC in an unrelated action. Effective August 16, 1982,
Amateurs within a 100-mile radius of QOtis AFB, Massachusetts, Elmendorf AFB, Alaska, and
Grand Forks AFB, North Dakota, are limited to 50 watts ERP. The same power limit applies
to Amateurs within a 150-mile radius of Beale AFR, California.

A NEW LEAGUE NEWSLETTER WAS JUST ONE of several significant developments to come out
of the ARRL July Board meeting in Cedar Rapids. The new publication, which will replace
the present '"Directors' Letter," will be a bi-weekly that will not only be distributed
free to League officials and appointees, but will also be available on a subscription
basis to members. Unlike other Amateur Radio newsletters, the ARRL offering will be pri-
marily oriented toward League matters and concerns rather than toward Amateur Radio in
general. The initial issue should be published before the end of the year.

New Ad Hoc Committees Were Also Established by the Board to deal with Washington rep-
resentation, strengthening the CRRL, the Intruder Watch program, and future Amateur vol-
unteer monitoring and exam programs.

An Informal, Off-The-Record meeting with Personal Radio Burcau Chief Jim McKinney wag
another Bighlight of the Board's weekend. Although reports of the session are not avail-
able, it's certain that the no-code license and similar topics got a thorough going over.

SIX MONTHS IN PRISON PLUS FIVE YEARS PROBATION with 1500 hours of community service
was the sentence meted out June 28 to Richard Burton, ex-WB6JAC, by U.S. District Court
Judge Manual Real. Burton was convicted June 8 of Lontinuing to operate his Amateur sta-
tion despite having lost his license a year ago for jamming and indecent language viola-
tions. Judge Real had ordered Burton to start serving his sentence immediately, but
another judge has since permitted his releasc on bond pending possible appeal.

NEW METHODS OF SPECIFYING AMATEUR POWER LIMITS arc to be proposed in a Notice of Pro-
posed Rule Making that should be released in August. The NPRM, beliceved to be about ready
for presentation to the Commissioners at presstime, will recommend changing the tradit-
ional power input limits to power output limitations.

What Output Level Will Actually Be Recommended is still to be decided.

NEW THIRD-PARTY TRAFFIC AGREEMENTS ARE NOW IN EFFECT between the U.S. and Australia,

Antigua, and St. Lucia. 1In addition, the FCC has announced that a reciprocal 11censlng
agreement has been signed with Belize.

THE UOSAT AMATEUR SCIENTIFIC SATELLITE IS STILL LOCKED UP by the inadvertant simul-
taneous activation of both beacons. New efforts to overcome the resulting rcceiver de-
sensing and command it back into proper operation arce under way in California, where
SRI's old 150-foot parabola has been brought out of retirement. Its 432 MHz gain is

42 dBd, yielding an incredible 12 megawatt ERP when driven with 750 watts of rf!
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ATR-6800

Y ou won't find as much
well thought out program-
ming, circuitry, and features
anywhere, at any price! The
ATR-6800 combines the
best of both worlds, an easy
to use video system for
CW/RTTY/SSTV with auto-
matic station control and a
stand-alone computer with
expandable memory & full
Instruction set in Motorola
assembly language. Add the
BASIC language option
package and you'll have the
unique combination of an
RFI proof computer and

ultimate RTTY/CW HAM station. And don't forget “easy to
use.” All of us at Microlog are RADIO ACTIVE on RTTY, so
there's a lot of personal attention to detail and ease of opera-
tion. “Stick-on" command listing and video status display will
get you on the air quick and sounding like a pro.

ATR-6800 vs ACT-1

MICROLOG

INNOVATORS IN DIGITAL COMMUNICATION

AMATEUR RADIO
COMMUNICATION
AT ITS
FINEST

Both Systems Provide

¢ SIMPLE DIRECT CONNECTION to your Transceiver.
* COMPLETE SYSTEM, built-in Demodulator & AFSK
Modulator with keyboard programmable tone pairs.
* SPLIT-SCREEN operation with keyboard selectable
line location. * LARGE, TYPE AHEAD text buffer.
* TEN, programmable message memories, plus ID's
WRU & SELCALs. * RANDOM CODE generator & hand
key input for practice. * Baudot 60 to 132 WPM.
* ASCII 110 & 300 baud. * SYNC-LOCK MODE for
improved ASCIl operation. * RECORDER INTERFACE
FOR *“BRAG-TAPE" or recording off-the-air. * CODE
CONVERTED Printer output in Baudot or ASCII.
* SSTV/GRAPHICS transmit. ¢ FULL 63 KEY
Computer grade keyboard.

and still come up short.

There's a certain thrill to
using efficient, reliable
digital communications
equipment on the air. That's
the fun of RTTY. Spice up
your Amateur Radio opera-
tion with the silent video
system that does it all, the
Microlog ACT-1. Even if
you own a home computer
and are considering an out-
board interface/program,
remember, we've put it all
in one RFI tight enclosure
that's ready to go as soon
as you power up. And, with
the "Battery-backed” mem-

ory option, you won't even lose your pre-programmed
messages if there's a “blink"” in the A.C. The ACT-1 has
features that the competition doesn't even have on the draw-
ing board! Check for yourself, you could spend a lot more

The most often asked question we hear is “What's the difference between the ATR
& the ACT-1?" The ACT-1 is a dedicated system for RTTY/CW/SSTV. It provides

all the functions and features you need for a multi-mode station. Along with this superior “ON-the-AIR" performance, the
ATR-6800 extends your operation into the realm of automatic station control and computer programming. Plug-in
applications modules expand the ATR's memory to add new HAM oriented programs which are enabled by simple
keyboard commands. By adding the BASIC option package, you'll have pre-programmed full community mailbox, contest
dupe sheet, personal station log, message editor, BASIC computer language and 16k of battery-backed (non-volatile)
memory. We also provide a subroutine list so that you can write programs to directly control the ATR-6800 in easy to use
BASIC language. The ATR-6800 then is the expandable, “do everything” system where your imagination is the gnly limit!
The ACT-1 is designed for the HAM who needs the essentials of a complete video system for digital communications.

TECHNICAL SPECIFICATIONS ATR-6800 & ACT-1

INPUTS *

Spoaker Audio 100my min

Digital TTL, Keyer, Hand Key
**H5232 = 12V, 330 Ohm Source

OUTPUT TO TRANSMITTER FOR CW/RTTY/SSTV
+ Voltage Keying + 40VDC

SYNC: Transmits “Blank-Fill" in ATTY and BT in Morse whan Text Bulter ia
ampty and unit is in transmil. Keyboard command onfolf
UN-SHIFT on Space: Automatically snifis back to "LETTERS" upon receipt
of of space d o onjoll

REAL-TIME CLOCK: KeypDoard sel always on screen display, hours,
minutes, seconds. Can also ba inseried in transmit text buffer by keyboard

Visual
Scope

Voltage Keying 150¥DC @ S0ma Max Here ia
**Mercury Relay 200VDC or 2 amp (20VA Max ) NO. A NC Command {[v}
T/A Change Over ATA — Relay =30V @ 2ampNO & NC WORD WRAP AROUND: Prevents splitting words at the and of a line. Works
ACTA — Transislor + 12VOC @ 300 ma. GND on | receive as well as transmil WRU
xMT Salective Call

AFSK Tones, Range

AFSK Tones, Lavel Mic Compatible 30-50mv Audio

Keyboard Programmable 500 Hz to 3000 Hz

CODE PRACTICE: Random 5 char generalor sends al any apeed you sel via
the keyboard. Hand-Key input allows use in code practice oscillator that will

Slow Scan Mic Compaltible Audio. Sync 1200 Hz, Black-1500 Hz,  also read your sending! R

White-2300 Hz STATUS DISPLAY can be called up 'o show the condition and control com. oy
MISCELLANEOUS CONNECTIONS mands for 20 programmable paramaters. such as AFSK tone freqs, UNOS. | anguage
RS 232 = 12VDC, 330 Ohm Source impedance, Negative Mark rinter, etc. Useful as a “"HELP command in case you misplace the manual Commands
Printer Drivar ATR — * Hispeed RS-232 uplo 2400 Baud here's also a constant “TOP-LINE" display of Time, Mode, Speed, & Code

= Sio-apeed Baudol & ASCH Floating
Relay for Current Loop Swilching

in use Tape Interface

DETECTION MODES
Direct

TUNING INDICATORS
Audio Rel. Tone

PROGRAMMABLE MEMORIES
10-40

B0O Hz Keyed Regenerated
LED on Mark |Keydown}
Tuning ellipsa lor ATTY

character massages (400 total) or

1060 character messages (BO0 lotal) battery backed
15 characiers maximum in standard 1D and 17 in
ATTY ID

Up to 15 characters

ATR — 4 mamories, up to 15 characiers sach
ACT-1 — 2 memorias for printer on and printer ol

“*COMPUTER CAPABILITY

Standard unit has 4000 bytes of RAM lor user pro-
ram. Basic package adds 16K

sic of Motorola MBBOO
Input; Output: Load: Go with Break Point. or Normal

ic
Stors Programs on Audio Cassetle

POWER
115 VAC, 80 Hz 80 VA Max, Act-1, 30 VA Max (230 VAC, 50 Hz oplional)

External input for charging expanded baltery backed mamory 815VDC @

14%"W x 12% "D x dH
15 b
1TAWx 3H x 950

b,

Beige Top, Black Base
ALBDS2 Aluminum Alloy

ACT * Sio-spoed Baudot & ASCII Transistor Phase comelation detector with AGC controlied
Switch + 40VDC @ 100 ma I width — H,
« Optional Hispeed ASCIl RS232 @ Bandpass fiter (100 Hz nominal widih — 800 Hz 12 voit varsion avallable
2400 Baud Demodulator Computer program enhanced dusl tone demod. 10 ma max
Tape Recorder Mike = 100 mv Audio Primary tones fixed @ 21252295 Hz, Secondary
Brag Tape Speaker = 200 mv Audio tones variable @ 500 — 3000 Hz MECHANICAL
Scope Horizontal and Vertical Outputs 1o Scope tof ATTY  «eygrming AS232 compatible hall duplex or full duplex up to  ATR-8800:
Tuning Aid 9600 Baud Size
Morse Spesa Tracking Aulomalic or Speed Lock Walght
: ' DATA RATES ACT:
VIDEO OUTPY c Morse 5198 WPM Keyboard sslectable in | WPM steps Size
1 Volt Peak to Peak, Neg, Sync Video Auto speed tracking or speed on receive Weight
Euvropsan standard available upon request Bavdot All standard 45, 50, 57, 74, 100 Baud (60, 66, 75, 100 ATR-8800 & ACT-1
VIDEO FORMAT and 132 WPM) Color
Normal 24 lines, 40 characters per ling ASCH 110 & 300 Baud normal & synclock using internal Material
Zoom 12 lines, 20 characters per line Modom. ATR adds spaads up 1o 9600 Baud
Slow Scan B saconds per frame

Black on White or
White on Biack
Display Split Screen

85TV

Kayboard selectable

Any location Line 0 (Of) 1o
salectable

3 lines. 8 characlers pel line +

TEST MESSAGES: Quick Brown Fox and RYAY's in Baudol, UTU* in ASCH

VVV in Morsa

OUTPUT OPERATING MODES

Line 20, Keyboard g, mpg) Character ouputs when typed
V\Iﬂrd Words seni after “Space Bar”
graphics Line Line sont ater “Aeturn”
Bufter Send entire contants of fexi bulter

*Standard on ATR, Optional on ACT-1
**Standard on ATR, Not available on ACT-1

MICROLOG CORPORATION —18713 Mooney Drive—Gaithersburg, MD 20879 (301)258-8400

More Details? CHECK — OFF Page 94
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folded umbrella
top loaded
vertical antenna

Design data for
operation on 160 meters
— adaptable to any band

Interest in the 160-meter band has traditionally
been limited to a persevering few who delight in the
technical challenge of working DX on this “‘top
band’’ — almost to the exclusion of operation on the
other bands. The antenna requirements and the lack
of suitable equipment have, to some extent, re-
stricted operations on this band. For example, until
recently, few transceivers tuned to the 160-meter
band, and most antenna tuners would not tune to
this band. Today, however, nearly every manufac-
turer of Amateur Radio equipment has one or more
transceivers that tune to 160.

Popular antennas for the 160-meter band are

12 September 1982

various versions of wire radiators. For example, the
series of articles by Bob Eldridge?! describes a double-
size GBRV antenna and the GBON antenna, which is
an up-over-down-and-back version of the former.
This latter description gives some insight into the
problem. Most wire antennas are also too close to
the ground to provide good low-angle radiation, and
the construction of an efficient vertical antenna for
DX is considered by most to be out of reach. A
quarter-wave tower antenna would be 125 feet (38
meters) high at 1.815 MHz, which is higher than
most Amateurs care to go, and a 5/8-wavelength
antenna (an ideal DX antenna) would be 309 feet (94
meters) high.

Practical considerations with regard to height and
size usually mean that some form of capacitive top
loading must be used to limit the height of the

By John S. Belrose, VE2CV, 3 Tadoussac
Drive, Alymer, Quebec, J9J 1G1 Canada
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fig. 1. Wire antennas discussed in the text. A, the umbrella type top loaded vertical antenna, base-insulated tower (arrows
illustrate the phasing of the current on the antenna). B, T-type top loaded vertical radiator (insulated base). C, L-type top
loaded vertical radiator (insulated base), and D, folded umbrella antenna.

antenna. The ARRL Antenna Handbook?2 illustrates
several methods to realize practical 160-meter anten-
nas; grounded towers supporting plumber’s-delight
(grounded) beam antennas can be shunt fed for 160-
meter operations as described by True.3 In fact this is
probably the easiest way to achieve satisfactory
operation on this band. Various methods of con-
structing and feeding 160-meter antennas have been
described by Booth.4

One of those briefly discussed in the Antenna
Handbook was the umbrella top-loaded vertical
radiator. The umbrella antenna is more economical
than the T- or L-type radiators because, for the same
peformance, it uses only one mast. The other types
require two. A further simplification is obtained by
folding the vertical element to raise its impedance to
that required by the feedline which, if the antenna is
resonant, can be connected directly to the transmis-
sion line without the need of a matching circuit.
While such an antenna is used for fixed point-to-
point communications and for broadcasting
(Nolanb), it is virtually unkown to Radio Amateurs.
Furthermore, published information on the umbrella
antenna does not give curves that are useful for
design. This article explains how to design an um-
brella antenna, and it will be shown that a mast
height of about 1/10 wavelength (54 feet, or 16.5

meters at 1.815 kHz) can be designed for a radiation
efficiency of 70 percent or better, and bandwidth of
200 kHz or less.

the umbrella antenna

The umbrelia top-loaded antenna is illustrated in
fig. 1A. The top loading consists of a number of
wires strung obliquely to ground from the top of the
radiator, and insulated from the ground. The impor-
tant parameters for such an antenna are the height,
h, of the radiator, the horizontal distance, d, from the
base of the radiator to the extremities of the guys
supporting the umbrella wires, and the vertical
distance, s, from the top of the tower to the height at
which the umbrella wires are broken by an insulator.
This antenna was first used by Smith and Johnson®
at broadcast frequencies in 1947. It was investigated
experimentally by Belrose, et a/;7 and by Gangi, et
al.8 These authors, along with Smeby,9 examined the
antenna theoretically. Smith and Graf0 have experi-
mentally investigated umbrella antennas using multi-
wire rib construction, which is particularly applicable
for very short antennas at VLF.

The sketches in figs. 1A, B, and C show by the
direction of the arrows the phasing of the currents on
the umbrella top-loaded vertical, the T-, and the L-
type antennas thus illustrating the difference be-
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tween these types of radiators. In the case of the T-
and L-type radiator, the currents on the flat top and
the vertical part of the radiator do not interfere, since
these currents are orthogonal to each other in space.
Recall that only the currents on the vertical part of
the radiator contribute appreciably to the radiation.
The currents on the flap top and the image of the flat
top in the ground plane are in phase opposition and
essentially cancel insofar as radiation is concerned,
whereas the currents on the vertical part of the
radiator and its image are in phase. However, the
current on the umbrelia wires have a vertical compo-
nent that is oppositely directed to the current on the
tower; therefore, the radiation from the top part of
the tower over the distance s and that from the
umbrella wires partially cancel.

If there are many umbrella wires, the current on
the top part of the tower over the distance s is es-
sentially “screened.” Thus, as the length of the um-
brella wires is increased, the radiation resistance first
increases due to the increased current area on the
tower, then it decreases. The maximum in radiation
resistance occurs for s/h = 0.43 for umbrella anten-
nas operated on frequencies equal to or less than the
fundamental frequency of the antenna. For resonant
antennas s/hy can be adjusted such that the tower
height, h = h,/\,, is resonant at the operating wave-
length, \,.

While these considerations seem to be fairly
straightforward, and, although many measurements
have been made on short umbrella antennas, insuffi-
cient attention was paid to operation at frequencies
near the fundamental frequency of the antenna,
which is the desirable situation at low and medium
frequencies. The author and a colleague in 1970
therefore decided to make an extensive study of the
umbrella antenna by modeling, supplemented by
measuring the field radiated from full-size low-fre-
quency antennas. The curves presented here, which
have not so far been published, summarize the ob-
servational data in a very compact way, make clear
the performance of the umbrella antenna, and simpli-
fy its design.

fig. 2. Model umbrella antenna above the elevated
ground plane (N = 24,s/h = 0.71).
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fig. 3. #,/h, for resonance versus s/h, as a function of
the number of umbrella wires. Curve forn = ¢ was not
measured but was interpolated from observed data.

experimental setup

The umbrella antenna was modeled as follows.
The tower was 1/4-inch {0.6 mm) square aluminum
rod 30 inches (76 cm) long. The umbrella wires were
No. 24 (0.5 mm) wire. Dimension d/h was fixed and
equal to 1.4 (42 inches, or 107 ¢cm for the model). It is
clear that d should be as large as possible for max-
imum top loading, since as d becomes large, the um-
brella antenna becomes more like a disk top-loaded
radiator. The dimension d/h = 1.4 is considered to
be a practical design.

The fundamental frequency (for quarter-wave
resonance) of the tower alone was measured to be
90.6 MHz. That is, the physical length of the mono-
pole was 82.8 degrees. Laport!! gives H(\/4) = 84
degrees for a vertical antenna where h/2a = 107 {ais
the effective radius of the tower).

The model antenna (fig. 2) was mounted at the
center of a 20-foot (6-meter) diameter hexagonal
shaped ground plane, which was elevated so that the
impedance measuring equipment, a Hewlett Packard
vector impedance meter, model 4815A, could be
connected directly to the antenna base from beneath
the ground plane. A Hewlett Packard frequency
counter, model 5247M, was used so that the fre-
quency could be measured accurately.

Several umbrella antenna configurations were
constructed full size and the radiation resistance at
low frequency was deduced from field strength
measurements. A Stoddard model NM-12AT field-
strength meter was used. Field strength measure-
ments were made at eight sites in the distance range
3-22 km so that ground loss and site errors could be
accounted for. From these measured field strengths



the radiation resistance, R,, was determined. Using
the appropriate radiation resistance together with the
measured model antenna resistance, R,, the ground
loss resistance, Ry, could be estimated. Recall that
R, = R, + Rg.'2 For the model at the frequencies
of the measurement, R, was about 3/4 ohms.

experimental results

Antenna impedances for the model were
measured over a range of frequencies up to and
above the fundamental frequency of the antenna
(2-100 MHz) for a) no top loading, b) various
amounts of top loading, s/h = 0.43, 0.57 and 0.71;
and c¢) numbers of umbrella wires, n = 8, 16, and 24,
both skirted and not skirted. Graphs summarizing the
results of the measurements are given in figs. 3
through 6.

The curves in fig. 3 give the size of the umbrella
hat, as measured by the parameter s/h,, necessary to
resonate the antenna of height h,/\,. That is, h, is
the height of antenna, which together with umbrelia
top-loading s/h,, resonates at A,. Naturally as the
height of the radiator increases, less and less top
loading is required for resonance, until h,/7, = 0.23
is reached when the antenna is quarter-wave reso-
nant with no top loading (s/h, = 0). The effect of
skirting the umbrella wires can also be seen in this
figure, which is equivalent to increasing the number
of umbrella wires. According to these data, 8, 16,
and 24 wires skirted are approximately equivalent to
21, 33, and 40 umbrella wires without a skirt.

The curves in fig. 4 show how the radiation
resistance, R,, with top loading adjusted for
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fig. 5. Antenna reactance —;jX, versus f/f, or h/h, for
antennas shorter than that for resonance.
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fig. 4. Radiation resistance. R , for resonance versus
s’h, as a function of number of umbrella wires. Curve
forn = 4 was not measured but was interpolated from
observed data.

resonance, increases with decrease in top loading
and increase in k; that is, decreases in s/h,. As ex-
pected, when the top loading decreases to zerc or
s/h, = 0, R, is the radiation resistance of a quarter-
wave monopole, or 35.5 ohms according to our
measurements.

If the realizable antenna height is shorter than can
be resonated with optimum top loading; that is,
s/h, = 0.43 (for the case where eight umbrella wires
are used), the antenna will be capacitively reactive.
The curves in fig. 5 show how the antenna reactance
—j X, increases as the frequency decreases below
the resonant frequency, f,. Since frequency and
height scale directly, this graph can also be used to
estimate the reactance for an antenna of height &
less than £, for which the antenna is resonant. The
graph also gives the reactance for a tower antenna
with no top loading (k/2a = 107).

The radiation resistance for antenna shorter than
that for resonance is calculated according to

R, = Rup,) (,?) ‘ i)
[4]

where h is the height of the umbrella antenna and h,
is the height required for resonance.

The curves in fig. 6 show how the antenna
Q-factor increases with increase in top loading; that
is, with increase in s/h,. The curves apply to reso-
nant antenna conditions. The antenna Q-factor can
be estimated for full-scale antennas where the
ground loss resistance is more than 3/4 ohm from
the ratio

Q. = Qumodel (—R——-“ model > (2)

Rafull scale
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fig. 6. Antenna Q factor, as deduced from the band-
width of the antenna, versus s/h, as a function of num-
ber of umbrella wires (for resonant antennas).

design examples

Resonant antenna. The following considers the de-
sign, step-by-step, for a 160-meter antenna

f, = 1.815MHz

984 _
o i85 542.1 feet (165 meters)
Fors/h = 0.43, from fig. 3, for an antenna employ-
ing eight radials

ho/Ao = 0.1
or h, = 0.1(542.1) = 54 feet (16.5 meters)

Suppose we choose a tower having a nominal height
of 66 feet (17 meters), comprising seven sections 8
feet (2.4 meters) long. If the tower sections overlap
by 4.25 inches (11 cm) the actual height is approx-
imately 54 feet {16.5 meters). Since

d _

2 =14

h

d = 75.6feet (23 meters)

According to fig. 4, the radiation resistance, R, is
6.75 ohms. If ground loss resistance R, is 5 ohms,
the radiation efficiency2is

____R,(100
M= R, + R; + R,

= 6.75(190, = 57 percent

€75 + 5+ 0
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Note that R, the coil tuning loss, is zero since the
antenna is resonant.

The antenna Q factor is given in fig. 6, Q54 =
20, and using eq. 2

_ 20(7.5) _
Qe 11.75 2.8

and the antenna bandwidth is
Bw = Fo = Q8L _ 954y,

Q 12.8

The factor of 2 accounts for the fact that the antenna
bandwidth is doubled when driven by a transmitter
that is matched to the load.

Folded umbrella antenna. A further simplification
can be obtained by folding the vertical element to
raise its impedance to the value required by the feed-
er. The latter may then be connected directly to the
antenna without the need for a matching unit. The
mast is grounded at the base (see sketch in fig. 1D},
and a cage of wires surrounds the tower, connected
to the top and insulated at the bottom. The feeder is
connected directly to the bottom of this cage of
wires supporting the mast and a skirt wire joins their
ends.

Four or more wires in the cage will be needed. The
antenna must first be made self-resonant; that is, the
capacitance of the umbrella top must tune with the
inductance of the mast and the cage of wires in par-
allel. This will require slightly more top loading than
discussed above. The input impedance (base of mast
insulated), which was estimated above to be about
11.75 ohms, will then be raised by about a factor of
four to 47 ohms.

Antenna shorter than resonance. To illustrate use
of the curves, suppose we design an antenna of
height ~ that is shorter than that required for
resonance (h,). If the height of the tower is, say, 30
feet (9 meters), then

R _ 30 _
N 5421 0.055

i 1 h = _2_ =

{in metric terms, X, 755 0.05)
For eight umbrella wires, and s/h, = 0.43, see
above?r h,/\, = 0.1.

Therefore, h/h, = 0'0_05.5 = 0.55

and, according to fig. 5,
X, = —j2150hms
The radiation resistance is

R, = Ry ) ( ,?) 2 = 6.75(0.55)2 = 2 ohms
4]

*We could decide to use longer umbrella wires; that is, hi > 0.43 or use
maore of them. o



For a tuning coil Q factor of 300,

R, 500 0.72 0hm

and the radiation efficiency is

n= . 2(199 = 35 percent

2+ 5+072

The antenna Q factor is

_ Xa _ 215 _
Q= g, "5z

and the antenna bandwidth is

BW = % = 20813) - 96 ki

ground-screen requirements

As with all short antennas, a radial wire ground
screen must be used to realize high radiation efficien-
cy. For a ground loss resistance of 5 ohms, we esti-
mate, (fig. 7) that a ground system of at least ten
radial wires would be needed, and these wires should
be one-quarter to one-half wavelength long (typically
broadcasters employ radia) wires 0.412 wavelength
long). Note the rather unusual scale in fig. 7; this is
because Ry a %, where n = number of radials,

and R, has been plotted versus % In fact R is in-

versely proportional to the total length of wire em-
ployed in the radial ground screen. The more wire
that is buried, the lower the ground loss resistance,
but there is little point to increasing the number of ra-
dial wires to more than 120 or their length to greater
than one-half wavelength.

concluding remarks

Design data have been presented for umbrella-
type top-loaded vertical antennas for operation on
160 meters. The various curves are plotted as ratios
of the height of the antenna to the wavelength and
therefore can be used to design such antennas for
any frequency. The 54-foot (16.5-meter) high um-
brella antenna at 1.815 MHz would be 26 feet (8
meters) high at 3.8 MHz, 14 feet (4.3 meters) high at
7.2 MHz, and 7 feet (2 meters) high at 14.2 MHz. In
addition | have shown how to feed a grounded tower
vertical radiator — a method that does not seem to
have been used by Radio Amateurs. Shunt-fed or
gamma-matched grounded towers have been used,
but difficulty has been experienced in exciting a ““fat”
tower employing a ‘‘thin”’ gamma-match element.
Besides, the folded unipole type of feed increases the
bandwidth over the conventional base-fed radiator;
whereas gamma matching introduces additional
reactances {the inductance of the gamma section
and the capacitances of the tuning and matching ele-
ments), which reduce the bandwidth of the radiator.

100 4
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fig. 7. Relationship between ground loss resistance, R,
and number of radial wires in the ground system. The
apparent good agreement between data measured by
the author and Brown et al13 may be coincidental, al-
though both measurements were made over ground of
similar conductivity (about 2 x 10-3 mhos/m).

The radiation from the antenna system, of course,
requires a return current flow in the tower. Therefore
the tower sections must be carefully bonded by
jumper straps if the tower is painted, and a good con-
nection to the ground system must be made at the
base of the tower. Adequate insulation must be
used, especially at the ends of the active guys.
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efficiency of
short antennas

Some unsettling facts
about power radiated
from short antennas

Because of space limitations, many of us often
must use antennas that are shorter than free-space
resonant size. This happens, naturally, most often on
the lower frequencies, and it's almost a universal
practice in high-frequency mobile instailations. How
efficient are these antennas? That depends on many
things, but there are ways to measure the efficiency
of your antenna. In this article, we will examine the
resistance method of determining antenna efficien-
cy. You might be surprised at the results of such a
test on your antenna system.

antenna or antenna system?

We can speak of the efficiency of the antenna it-
self, or we can speak of the efficiency of the entire

18 September 1982

antenna system. The latter includes not only the ac-
tual radiator, but also the feed line, the transmatch {if
any), and the transmitter tank circuit components. In
either case, efficiency refers to that percentage of
the applied power that is actually radiated into space.

For our purposes, when speaking of efficiency, we
will be talking about the efficiency of the antenna
only. Losses may occur in the antenna conductors,
splices in the conductors, loading coils, or the sur-
rounding earth and terrain in general. The object, of
course, is to minimize such losses.

radiation resistance

Once an antenna radiates energy, that energy is
gone forever: it never comes back. When a resistor
dissipates energy, that is also gone forever; in fact,
to a transmitting system, radiation is just the same as
dissipation. Radiation of energy by an antenna ap-
pears to occur across certain values of resistance.

By Stan Gibilisco, W1GV/4, P.0O. Box 561652,
Miami, Florida 33156
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fig. 1. Radiation resistance of a vertical antenna in
terms of its height in wavelengths. This graph is valid
only for antennas without parasitic or phased ele-
ments.

Replacing an antenna with the correct value of resis-
tor allows the transmitting system to perform nor-
mally, and in precisely the same way it would with
the antenna. The value of this resistance depends on
certain characteristics of the antenna, but it is pri-
marily a function of the physical size of the antenna.
This property is called the radiation resistance.

For vertical antennas, the radiation resistance is a
direct function of the height in wavelengths. Fig. 1il-
lustrates this function. For a center-fed antenna in
free space, the radiation resistance versus length is
shown in fig. 2. A dipole (center-fed) antenna acts
like two vertical antennas operating in series; note
that a dipole whose overall length is x wavelength
has twice the radiation resistance of a vertical whose
height is x/2 wavelength.

reactance

An antenna is resonant if and only if there is no re-
actance at the operating frequency. Although reso-
nance is a desirable condition from the standpoint of
impedance matching, it is not necessary. Many an-
tennas are not resonant yet still function well. The
antenna system, however, should always be reso-
nant at the operating frequency in order for the trans-
mitter to deliver the maximum energy into it.

When a vertical antenna is physically shorter than
1/4 wavelength in free space, or a dipole is shorter
than 1/2 wavelength, it is necessary to put loading

coils in series with the radiator in order to obtain res-
onance. The shorter the antenna is at a given fre-
quency, the larger the inductor must be.* It is possi-
ble, theoretically, to make an antenna resonant no
matter how short it is.

When a vertical antenna is physically longer than
1/4 wavelength, or a dipole is longer than 1/2 wave-
length, it is necessary to use series capacitors to get
resonance. This can be done up to any length.

In both of the above-mentioned cases, the coils
and capacitors serve to get rid of the reactance in the
antenna system. A short antenna is capacitively reac-
tive and needs an inductor to cancel the reactance; a
long antenna is inductively reactive and requires a ca-
pacitor to cancel the reactance. Short antennas are
far more common than long ones, and thus inductive
loading is seen much more often than capacitive
loading.

Unfortunately, coils always have a certain amount
of loss resistance. When we use an inductor in a
short antenna to get rid of the reactance, we are left
with a pure resistance. But this resistance is not just
radiation resistance; some of it is loss caused by the
coil. And of course, all the other loss resistances,
such as conductor and earth losses, are still in the cir-

I
80 - e - /

b —

20—~
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ANTENNA LENGTH, WAVELENGTHS

fig. 2. Radiation resistance of a center-fed dipole anten-
na in terms of its overall length in wavelengths. This
graph is valid only for antennas without parasitic or
phased elements.

*That is, for a given inductor position in the radiating element. For a given
antenna length and frequency, the amount of inductance required gets
larger as the coil is moved toward the end of the radiator.
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cuit. The pure resistance consists of two compo-
nents, then: the radiation resistance, denoted by Ry,
and the loss resistance, denoted by R, .

loss resistance
The total resistance of the antenna is

Rr=Rgr + Ry

because Ry and R; are effectively in series. The
value of Ry is a function of the physical length of the
antenna, and is thus a constant for a given antenna.
Loss resistance, R, is a variable; it can be minimized
by using a radial or ground screen system, large-
diameter conductors, low-loss coils, and the like. Of
course, the objective is to minimize R .

At resonance, the impedance of the antenna is
purely resistive, and has a value of R. If the line has
a characteristic impedance of Z, then

SWR
SWR

Zo/RrifZ29 2 RT, and
Ry/ZyifZy < Rt

Oddly enough, it is often true that the higher the
efficiency of the antenna, the higher the SWR. Quite
often, a low SWR with a short antenna is an indicator
of terrible efficiency! This is because as we minimize
R;, we also minimize Ry, which may already be
much smaller than the line Z,.

efficiency

To measure the efficiency of an antenna directly, it
would be necessary to use instruments that few
hams have, and the process would be extremely
time-consuming. However, we can get a very close
approximation of the efficiency of an antenna by sim-
ply measuring its resistance at resonance. To do this,
you need an impedance bridge.* Obtaining R in this
way, and knowing Ry from fig. 1 or fig. 2, the effi-
ciency of the antenna is approximately

efficiency (percent) = 100 Rp/Rr

Only the energy delivered to Rg, the radiation re-
sistance, is radiated; that delivered to R is lost. The
loss resistance is concentrated mainly in the loading
coil and the earth near the antenna. Sometimes we
cannot install a ground radial system — for example,
in a mobile installation. We can make the coil only so
big before it gets excessively buiky. Thus, the effi-
ciency of a short antenna is limited by practical con-
siderations.

no impedance bridge?
You most probably have an SWR meter, but

*An impedance bridge is a more sophisticated device than the common
SWR bridge. An impedance bridge shows the values of reactance and radia-
tion resistance in an antenna system.
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chances are you do not have an impedance bridge.
You can still measure the efficiency of a short anten-
na, in most cases, using only an SWR indicator, be-
cause it is much more likely that R < Zy, when the
antenna is short, than vice-versa. (There is a limit to
how lossy even the worst installation can be!) Thus

SWR = Zg/Ry; Rt = Z9/SWR.

Determining R from fig. 1 or fig. 2, we can calcu-
late the efficiency as before.

For longer antennas (verticals over 1/4 wavelength
high or dipoles longer than 1/2 wavelength), it is
quite possible that R+ will be larger than the line Z,.
Unfortunately, using just an SWR meter, we have no
way of knowing whether R 1 is larger or smaller than
Z,, except by using intuition. So it is definitely best to
use an impedance bridge, if possible, for measuring
efficiency. The impedance bridge or SWR meter
should, of course, be placed at the point where the
line feeds the antenna. Placing the instrument at any
other point will cause false readings.*

practical examples

Suppose we have a 40-meter vertical, ground-
mounted, and 14 feet {4.3 meters) high with a load-
ing coil at the center, as shown in fig. 3. We have
managed to install several radials, and measure the
SWR at the feed point as 1.0 at resonance. (Reso-
nance is indicated by the frequency where the SWR
is minimum, for all practical purposes.)

At 7 MHz, a free-space wavelength is given by

length (feet) = 984/7 = 140.6, or
length (meters) = 300/7 = 43

and thus 14 feet {4.3 meters) represents about 0.1
wavelength. From fig. 1, the value of the radiation
resistance, Ry, is approximately 4 ohms.

Since the SWR is 1.0, the value of Ry must be
equal to the line impedance, which is 50 ohms. Con-
sequently,

efficiency (percent) = 100 X 4/50 = 8

That's correct. Eight percent!

If the antenna were one-hundred percent efficient,
R would be equal to Rp, which is 4 ohms. Then the
SWR would be 50/4, or 12.5!

To illustrate another example, suppose we have a
75-meter mobile antenna that displays an SWR of 2 at
resonance, using no matching transformers of any
kind. If this antenna is 8 feet (2.4 meters) high at
3.875MHz, itis a paltry 0.03 wavelength high. In fig. 1,

*If an SWR meter is used, the SWR seems to get smaller (closer to 1) as the
instrument is moved away from the antenna. If an impedance bridge is
used, reactance will be introduced when the instrument is not at the feed
point, unless the match happens to be perfect (R, = Z,).



/ 50 OHM FEED LINE

2, SWR+1.0

fig. 3. A 7-MHz, 14-foot vertical antenna. Here, R is
about 4 ohms, and R, is equal to the difference be-
tween Z, and Ry, or 46 ohms. This antenna has an effi-
ciency of eight percent if the SWR is equal to 1.

HAL’S SUMMER SPECIALS

that is just about off the chart; Ry is roughly 1 ohm.
Since the SWR is 2, we may assume that Ry =
50/2 = 25.So

efficiency (percent) = 100 x 1/25 = 4

It is possible {though not likely) that R is twice Z,,
or 100 ohms; then

efficiency (percent) = 100 X 1/100 = 1

We would need an impedance bridge to be certain.

conclusion

These results may, in fact should be, unsettling.
Short antennas generally are not efficient ones. This
is especially true for vertical antennas over less-than-
perfect conducting ground.

If a short antenna is made highly efficient by mini-
mizing R, it is inevitable that the SWR will be high at
resonance. This, however, can be alleviated by using
matching networks. If the feed line is short, the
matching network can be placed at the transmitter
for convenience, since the SWR loss will be rather
small in a short run of cable. If the feed line is long or
the SWR is extremely high, you would do better to
put the matching device at the antenna feed point.
Broadbanded matching transformers are available for
this purpose.
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HAL 2304 MHz DOWN CONVERTERS (FREQ. RANGE 2000/2500 MH2)

2304 MODEL #1 KIT BASIC UNIT W/PREAMP LESS HOUSING & FITTINGS . . ... .. $34.95
2304 MODEL #2 KIT(withpreamp) . ... ..... ............. ... $44.95
2304 MODEL #3 KIT (with High Gainpreamp) .. ... ...........cviviiinnnen s $54.95

MODELS 2 & 3 WITH COAX FITTINGS IN & OUT AND WITH WEATHER-PROOFED DIE
CAST HOUSINGS

BASICPOWERSUPPLY ... $19.95
POWERSUPPLY KITFORABOVEWITHCASE ............................. $24.95
FACTORYWIRED&ATESTED ..... ...t $34.95

ANTENNAS & OTHER ACCESSORIES AVAILABLE. SEND FOR MORE INFO.

2100-2500 MHZ
*HMR-I COMPLETE UNIT
COMPLETE SYSTEM AS SHOWN. NOT A KIT. INCLUDES
A PC BOARD, POWER SUPPLY, CABLES &
CONNECTORS—PRE-ASSEMBLED AND TESTED. 2408

GAIN OR GREATER.
1 UNIT.. $149.95
2UNITS.. $139.95 va.

3 0ORMOREUNITS.......... $129.95 ea.
*HAM MICROWAVE RECEIVER

PRE-SCALER KITS

HAL30GPRE ...... .. .. {Pre-drilled G-10 board and all components) .......... $14.95
HAL300A/PRE. ...... ... ... (Same as above but withpreamp). . ............ $24.95
HALBOOPRE .......... (Pre-drilled G-10 board and allcomponents) ... ....... $29.95
HALBOOAPRE .............. (same as above but withpreamp). . ... ......... $39.95

TOUCH TONE DECODER KIT
HIGHLY STABLE DECODER KIT. COMES WITH 2 SIDED, PLATED THRU AND SOLDER
FLOWED G-10 PC BOARD, 7:567's, 2.7402, AND ALL ELECTRONIC COMPONENTS.
BOARD MEASURES 3-1/2 x 5-1/2INCHES. HAS 12 LINES QUT. ONLY $39.95
NEW--16 LINE DELUXE DECODER $69.95
DELUXE 12:BUTTON TOUCHTONE ENCODER KIT UTILIZING THE NEW ICM 7206 CHIP
PROVIDES BOTH VISUAL AND AUDIO INDICATIONS! COMES WITH ITS OWN TWO-
TONE ANODIZED ALUMINUM CABINET MEASURES ONLY 2% "x3% " COMPLETE WITH
TOUCH-TONE PAD. BOARD, CRYSTAL, CHIP AND ALL NECESSARY COMPONENTS TO

FINISH THEKIT. PRICED AT $29.95
NEW—16 LINE DELUXE ENCODER $39.95
HAL ECD—16 LINE DELUXE ENCODER INCLUDES PC BOARD, ALL PARTS & CASE
$39.95
HAL ECD--12 LINE DELUXE ENCODER COMPLETE WITH PC BOARD, ALL PARTS &
CASE $29.95

ACCUKEYER (KIT) THIS ACCUKEYER IS A REVISED VERSION OF THE VERY POPULAR
WB4VVF ACCUKEYER ORIGINALLY DESCRIBED BY JAMES GARRETT, IN QST
MAGAZINE AND THE 1975 RADIO AMATEUR'S HANDBOOK $16.95

ACCUKEYER—MEMORY OPTION KIT PROVIDES A SIMPLE, LOW COST METHQOD OF
ADDING MEMORY CAPABILITY TO THE WB4VVF ACCUKEYER. WHILE DESIGNED FOR
DIRECT ATTACHMENT TO THE ABOVE ACCUKEYER. IT CAN ALSO BE ATTACHED TO
ANY STANDARD ACCUKEYER BOARD WITH LITTLE DIFFICULTY $16.95
BUY BOTH THE MEMORY AND THE KEYER AND SAVE

COMBINED PRICE ONLY $32.00

PRE-AMPLIFIER
HAL-PA-19 WIDE BAND PRE-AMPLIFIER, 2-200 MHz BANDWIDTH ( — 3d8 POINTS). 19dB
GAIN
FULLY ASSEMBLED AND TESTED $8.95
HAL-PA-1.4 WIDE BAND PRE-AMPLIFIER, 10 MHz TO 1.4 GHz. 12dB GAIN
FULLY ASSEMBLED $12.95

CLOCK KIT —HaL 78 FOUR-DIGIT SPECIAL—$7.95. OP-
ERATES ON 12-VOLT AC (NOT SUPPLIED) PROVISIONS FOR DC
AND ALARM OPERATION.

6-DIGIT CLOCKe*12/24 HOUR

COMPLETE KIT CONSISTING OF 2 PC G-10 PRE-DRILLED PC BOARDS, 1 CLOCK CHIP. 6
FND COMM. CATH. READOUTS, 13 TRANS.. 3 CAPS, 9 RESISTORS, 5 DIODES, 3 PUSH-
BUTTON SWITCHES, AND INSTRUCTIONS. WILL RUN OFF ANY 12V A.C. POWER SUP-
PLY. DON'T BE FOOLED BY PARTIAL KITS WHERE YOU HAVE TO BUY EVERYTHING
EXTRA PRICED AT $12.95
CLOCK CASE AVAILABLE AND WILL FIT ANY ONE OF THE ABOVE CLOCKS. REGULAR
PRICE. . . $6.50 BUT ONY $4.50 WHEN BOUGHT WITH CLOCK.

SIX-DIGIT ALARM CLOCK KIT FOR HOME, CAMPER, RV, OR FIELD-DAY USE.
OPERATES ON 12-VOLT AC OR DC, AND HAS ITS OWN 60-Hz TIME BASE ON THE
BOARD. COMPLETE WITH ALL ELECTRONIC COMPONENTS AND TWO-PIECE, PRE-
DRILLED PC BOARDS. BOARD SIZE 4" x 3". COMPLETE WITH SPEAKER AND
SWITCHES. IF OPERATED ON DC, THERE IS NOTHING MORE TO BUY~

PRICED AT $16.95
*TWELVE-VOLT AC LINE CORD FOR THOSE WHO WISH TO OPERATE THE CLOCK
FROM 110-VOLT AC WHEN PURCHASED WITH CLOCK KIT $2.85

SHIPPING INFORMATION: ORDERS OVER $25 WILL BE SHIPPED POST-PAID EXCEPT
ON ITEMS WHERE ADDITIONAL CHARGES ARE REQUESTED. ON ORDERS LESS THAN
$25, PLEASE INCLUDE ADDITIONAL $2.00 FOR HANDLING AND MAILING CHARGES.
SEND 20¢ STAMP FOR FREE FLYER. DISTRIBUTOR FOR
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New For September

ARRL ANTENNA BOOK
14th Edition

This book is the Amateur Antenna bible. [t includes just about every bit
of information you'd ever want to know about antenna design. con-
struction and theory. Starting off with wave propagation, antenna fun-
damentals and transmission line theory, this book progresses through
coupling the transmitter and antenna to the feedline to 9 big. inclusive
chapters on how to build different antennas. You aiso get a chapter on
antenna and transmission line measurements and Antenna Oriemtation.
This is a must book for your ham shack. New. large, magazine style
gets you more “*bang for your buck.”" 11982, 14th edition, 200
pages.

[ 'AR-AM Softhound $8.00

AMATEUR RADIO — THEORY AND PRACTICE
by R. Shrader, W6BNB

For those of you who didn't buy Electronic Communications because it
covered more than you want to know — this s the book for you! It's a
complete beginner’s text reguiring absolutely no previous knowledge of
electronics. In a simple, easy-to-comprehend style, Author Shrader
covers everything you need 1o know to pass your Novice through Exira
Class license Each chapter s marked by the class of license the text 1s
covering. Handy qutzzes and tests help ensure that you understand the
material before you go on te the next chapter. This book can almost
make studying for your ticket a painless experience. ©11982, 340
pages (taken from latest Electronic Communications).

[IMH-57146 Softbound $19.95
Please add $2.50 to cover shipping and handling.

Call (603)878-1441

HAM RADIO’S BOOKSTORE

GREENVILLE, NH 03048

CONFIDENTIAL FREQUENCY LIST
5th Edition
by Oliver P. Ferrell

Are you one of those who enjoys tuning across the bands fooking for
who-knows-what? If you are, you've got to get a copy of this new
book. 229 pages are jam-packed with frequencies and catisigns. Hun-
dreds of stations from around the world are listed first by frequency
and then by callsign. You also get plenty of helpful hints and tips taken
from the author’'s 40+ years in Radio. Author Ferrell is known world-
wide as one of the most knowledgeable folks around when it comes to
SWLing. ©1982, 5th edition, 225 pages.

(JGL-CF Softhound $9.95
READY REFERENCE by John Markus

Electronics Projects MH-40459
Special Circuits MH-40461
Popular Circuits MH-40458
Communications Circuits MH-40460
Digital Circuits MH-40457

These five volumes are filled with many useful circuits that will meet
almost any circuit need you might have. Each book is dedicated to one
subject area and includes references from hundreds of hobby and pro-
fessional publications. Portions of each book originally appeared in
Modern Electronics Circuits Reference Manual «:1980. We find the five
separate volumes easier to use than the original. Of special nterest to
hams is Communications Circuits. 15 chapters include antennas. code,
receiving and transmitting circuits as well as modulator, telephone,
teleprinter and felevision circuits. You can buy them individually or buy
them all in a money-saving special. <1982, 2nd edition.

Softbound $12.50 each

SAVE $7.55
Reg. $62.50 for set of 5
(JMH-RR Get ’em all special $54.95

SEND FOR FREE BOOK CATALOG.
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DUAL DRIVE TRIBANDERS

* 20, 15 and 10 meters ®* Wideband. Low SWR. No tuner needed
* Exclusive phased dual drive gives higher gain * Exclusive coax-
ial capacitors have lower losses, higher Q * Transmitter power is
radiated not lost in the traps ® Full power low loss balun. Gives
improved beam pattern

TET Antenna Systems presents three full size trap multiband beams to meet every
amateur need. 5 element, 4 element, and 3 element models all with the exclusive TET
dual phased drive. This famous drive system originated with HBOCV and was perfected
by JA3MP. When you buy TET dual drive you know you have the best, It has more gain
- just like adding another parasitic element. And wide bandwidth so you can use your
solid-state transceiver on both phone and CW without a tuner.

Only the highest quality materials are used throughout. All aluminum tubing is 6061-T6
alloy. Stainless steel fasteners are provided for all electrical connections. Tubing is cut
and predrilled to precision tolerances for easy one afternoon assembly. Light weight
and low wind area designs permit use of simpler support structures

All models feature full 3 Kw PEP power handling, VSWR typical 1.5 or less across all of
20, 15 and, on 10 meters, from 28.0 to 29.2 MHz. Drive impedance is 50 ohms and
maximum element length 27'. They accomodate masts from 1'2 to 2" diameter, with-
stand winds to 100 mph and are furnished complete with a low loss balun that easily
withstands full rated power. For gain and front-to-back ratio specifications write or call

the factory. HB35T HB43SP HB33SP

Boom Length 24'7" 19'8" 13'2"
Turn Radius: 18'10" 16'9" 15
Wind Area Ft: 7.9 6.6 4.7
Wind load Ibs. @ 80 mph: 160 -~ . 132 102
Boom Dia.: 2" 2" 1-5/8"
Weight, Ibs. 50 38 27
Price:. cheeeare.. $329.95, .. $239.95 . . $174.75

+ shipping + shipping + shipping

TET anrennasvsrems

-

HB33SP

Send for free catalog describing these dual
drive beams, our VHF Swiss quads, roof-

mount towers, elevation rotators and more

Don’t wait any longer to start working rare

DX. Order your dual-drive beam today!

BY MAIL:
TET Antenna Systems
1924-E W. Mission Road
Escondido, CA 92025

BY PHONE: 714-743-7025

‘AT FAST *
av) SCAN $249

FOR ALL YOUR

\

A modular approach. . .for your own custom-designed ATV
system. ... Here's NOW 1xas.4 ATV EXCITERIMODULATOR.$89 ppd

This wired and fested module is designed (o drive (he
Motorols MHW.T10 module in the PAS 10 walt linear
amp The crystal in the 100 mHz region keeps ha
monics out of two maeters for taik back The video
maodulatos is tull 8 mHz lor computer graphics and col
or Aeguires 138 vdc reg @ 70 ma Tuned with xial on

43925, 4340, or 428 25 mHz Provision for sync es
panding Two frequencies available

PAS 10 WATT ATV POWER MODULE $89 ppd

The PAS will put oul 10 watts AMS power on the sync
tips when drven with B8 mw by (he TXAS exciler 50
ohms in and out, plus bandwidth for the whole band
with good lineanty for color and sound. Requires 138
vdc tegulated @ 3 amps

FMAS AUDIO SUBCARRIER GENERATOR

I — $29 ppd
. b Puls audio on wilh your camera video jusl as broad

" cas! TV does al 4 5 mHz Puls out up 1o 1 v pp o drive

- - the TXAS or VM-2, 3, or 4 modulators Requites low 2

mic (150 to 600 ohmsj, and + 12 10 18 vac @ 25 ma
Works with any smir with 5 mH? video bandwidih
TVC-2 ATV DOWNCONVERTER. . .. $55 ppd
Stripline MAFS01 (1.7 di NF) preamp and double bai
anced mixer module digs out the weak ones bul resis1s
niermads and owetioad Connects between uhl anten
na and TV sel tuned 1o channel 2 or 3 Vancap lunes
420 1o 450 mMz. Reguites + 12 1o 18 vdc @ 20 ma
Super sensitive TVC-2L with NEB453S preamp | Sab NF)
slage 369 ppd

“TXAS5, PA5, FMAS5 and TVC Basic Module Pkg.

Call or write for our p list of fications, station set-up diagrams, and

optional accessories which include antennas, modulators, detectors, test

generators, cameras, etc. WE ARE A FULL-LINE SUPPLIER OF ALL YOUR ATV

NEEDS.

TERMS: VISA or MASTER CARD by telephone or mail, or check or money order by
mail. All prices are delivered in USA. Allow three weeks after order for delivery

(213) 447-4565 Charge card orders only

P.C. ELECTRON'CS 2522 Paxson Lane,

Tom WEORG Maryann WBEYSS Arcadia, California 91006

More Details? CHECK — OFF Page 94

AMATEUR RADIO
NEEDS ...
Call the GISMO Gang

M 5icom
——4
>ENT0N &

CALLTOLL FREE

(for orders only)

800-845-6183

For inquiries and service

803-366-7157

et =
G.1.S.M.O. » 1039 LATHAM DRIVE » ROCK HILL, S. C. 29730
—

September 1982 23



Long’s best

ham values!

—
T ——
s xk‘.;‘xgﬁwﬂm -

/

ALL FOR ONLY

List Price 1478.00
I.N. YAEFT107DEAL
Add 9.74 shipping & handling

One low price! You get

® FT-107M HF SSB transceiver
(a $1149.00 value)

® FP-107 Internal power
supply (a $139.00 value)

" ® SP-107P speaker/phone

patch (a $65.00 value)

€ ot - : $899

20%

OFF!

DENTRON

Big Dummy

Cuts air pollution while pro-
viding a standard reference for
antenna measurements
Handles 1 kw CW for 10
minutes. Uses standard SO
239 connector. Flat SWR from
1.8-300 mHz. 50 ohms. Sup-
plied with high grade industrial
cooling oil

31.50

List Price 39.50
Item No. DENBIGDUMMY
Add 3.31 shipping & handling

Long’s Electronics

MAIL ORDERS: P.O. BOX 11347 BIRMINGHAM, AL 35202 ® STREET ADDRESS: 3131 4TH AVENUE SOUTH BIRMINGHAM, AL 35233

24 [ september 1982

® DMS-107 digital memory
shift (a $125.00 value)

Get the YAESU FT-107M HF SSB transceiver

complete with digital memory shift, internal power supply
and speaker/phone patch for one unbelievable low price!

A super fantastic buy on a great DX rig and accessories! The FT-107M’s all solid-
state design makes instant band changes possible and also provides exceptional
performance. Features digital and analog frequency display, RF and AF gain con-
trols, variable IF bandwidth using 16 poles of crystal filtering, 12 channel memory
and adjustable AGC. Cover 160 thru 10 meters including WARC bands. Comes
complete with FP-107 internal power supply, SP-107P speaker/phone patch and
DMS-107 digital memory shift. All for one low price!

SAVE

20%!

DENTRON

all band doublet

Enjoy all band operating
capabilities with this flexable
antenna system. Covers
160-10 meters and handles 2
kw PEP. Comes factory
assembled and ready to erect
in any configuration (fiat, in-
verted V, or sloper). 130 ft,,
but can be shortened if
necessary. 470 ohm feedline.
Antenna tuner required.

31.50

List Price 39.50
Item No. DENDOUBLET
Add 2.14 shipping & handling

Tell 'em you saw it in HAM RADIO!



Satellite TV

10 FOOT PARABOLIC

List Price 4015.00
Item No. MISSY19 Shipped Freight Collect

What the system will do:
You can receive up to 60 channels of TV direct from
sateliites to your home receiver. Movies, sporting events,
religious programs, other TV stations and much more. &

What the system includes:
1. 10 ft. fiberglass dish made of reflective metal bonded
with fiberglass. Weather-resistant and virtually
maintenance-free. Comes in 4 sections.
2. Polar mount complete with azimuth and elevation cranks
for easy satellite-to-satellite adjustment.
3. LNA mount complete with rotor for turning LNA from
horizontal to vertical polarity. Tubing for mount legs not in-
cluded.
4. KLM Sky Eye IV satellite receiver: Consists of two
pieces, receiver and downconverter. Features video inver-
sion, AFC defeat, slide rule tuning and latest single-
conversion electronics. Modulator optional
5. Avantek 4215 low noise amplifier: A 120 degree un-
cooled LNA. Takes the weak signals to a TV picture. Uses
GaAs FET transistors for maximum performance and
powered up the coax line. Urethane coated for weather-
fing.
6. Chaparral feed horn: Provides 0.5 dB gain improvement
over conventional rectangular horns. Virtually eliminates
system noise.
Note: Customer provides all cables that run from
downconverter outside to receiver inside (approx. cost
$80). Customer can use conventional TV set tuned to
channel 3 or 4 with optional RF modulator ($59).

mrsEry B O s L. ==

‘‘‘‘‘ e

Titree 1° 800- 633- 3410

IN ALABAMA CALL 1-800-292-8668 9 AM TIL 5:30 PM CST, MONDAY THRU FRIDAY

. e

i

More Details? CHECK — OFF Page 92 September 1982 [l 25



WHY SETTLE FOR HALF THE BAND?

Enjoy super-gain, low VSWR, and FULL COVERAGE, 144
through 148 MHz, with less weight and windload. Dual-driven
elements, balanced feed for a better match and clean pattern.

Bandwidth 144-148 MHz Balun 2KW 4:1
Gain 15.5 dBd Boom 21' 512"
VSWR 1.2:1 & less Windload: 1.6 sqg ft
Beamwidth 28° Weight 9 Ibs

CIRCULAR POLARIZED For
the Phase IlIB satellite and
terrestrial DX, ATV, and FM.
Minimizes multipath and flut-
ter fading. Rugged sym-
metrical construction.

Bandwidth 420-450 MHz
Gain 12 dBdc
VSWR: 1.5:1 & less
FIB 20 dB
Baluns 2KW, 4.1 (2) Windload: .5 sq ft
Boom aa8''n" Weight: 3.6 Ibs

420-450-18C =

IDEAL for point-to-point and
repeater control. Rear-
mounted, vertically polariz-
ed, compact. Continuous
coverage, 420-470 MHz.
Direct coax feed suitable for
most installations.

420-470-6 Bandwidth 420-470 MHz
Gain 8dBd

VSWR 1.2:1 & less
Beamwidth. __ 60°

20 dB, min

Boom 2'1" 0D
Weight 1.2 Ibs FIB:

SEE YOUR KLM DEALER:

KILM Electronics, Inc. P.O. Box 816, Morgan Hill, CA 95037
(408) 779-7363

26 September 1982

Radio
Handbook

by Bill Orr

NEW 22nd EDITION

The Radio Handbook
has been a best seller for
over 45 years. This
brand-new edition covers
in complete detail all of
the latest state-of-the-art
advances in electronics.
Hams and engineers alike
will find this handy,
single-source reference an
invaluable aid. Chock-
full of projects from sim-
ple test equipment to
complex receivers and
amplifiers. Chapters in-
clude an explanation of
Amateur Radio commu-
nications, electronic and
electrical theory, tubes
and semiconductor de-
vices; a special chapter
on RFI and more . . .
This invaluable book is a
must for every ham-
shack. Orders yours
today and save. 1136
pages. ©1982 121874

$34.95

Please add $2.00 for shipping and handling.
pping

ham radio’s

BOOKSTORE

Greenville, NH 03048

Tell ‘'em you saw it in HAM RADIO!



Barry Electronics Corp.

we siip worLowioe WORLD WIDE AMATEUR RADIO SINCE 1950
Your one source for all Radio Equipment!

We Wil Not Be Undersold Call: 212-925-7000 Wilson Mink-Com I P
i Kitty Says: “Shop everywhere, e tSatiminn 8  roanite
but come to Barry for our IC-H12 ST-144/UP

unbelievable low prices. For
orders only please call:

1-800-221-2683.” YVARSU

ICOM

IC2AT
IC3AT
IC4AT

FT-ONE, FT-102, FT-101ZD DIGITAL
FT-707, FT-230R, FT-480R, FT-720RU, FT-290R B} FREQUENCY
COUNTER

Trionyx-
Model TR-1000

0-600 MHz [ ]

Digimax-Model D-510 50Hz-1GHz

W A(ICOM)] ic-720A, IC-730, IC-740
IC-25A, IC-251A, IC-2KL, IC-451A DRAT(E TR:5, TR-7A, R-7A, L-7

L-15, Earth Satellite Receiver ESR-24
Digital Multimeter Model #8550-$95.00

DENTRON
Clipperton T, L
Station Master |

|

MIRAGE]

| B-23, B-10186,
c22 C-108,
D-24, D-1010

T e e T B L T ey
PR T T T T 4

TEN-TEC [
Omﬂi ucu %

BENCHER PADDLE
4 Vibroplex Keys In Stock

BIRD
Wattmeters &
Elements
in stock

ASTRO 103 150A & 100 MXA - °

DIPLOMAT 150 ‘“
vV HY-GAIN MURCH Model UT20008
EIMAC b TOWERS A :
3'5002 1 .., A ANTENNAS & ‘: _
M 5728, 6JS6C | A ROTORS Iﬁ el
12BYZA & b@ : 21 KANTRONICS i il
4-400A ~ope | Mini-Reader
AEA 144 MHz, N : Field Day '
AEA 440 MHz = o Code Tapes In Stock s -
ANTENNAS

MAIL ALL OHDERS TO BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORK CITY NY 10012

"LARGEST STOCKING HAM DEALER We Stock Yaesu, Icom, Cubic, Drake plus
New York City’S (ompLETE REPAIR LAB ON PREMISES other Commercial and Marine Radios.
BARRY INTERNATIONAL TELEX 12-7670 212-925-7000. WE STOCK: KLM ANTENNAS, UHF & VHF AMPL!FIEFIS.REEI\;‘M
| N YOUR USED EQUIPMENT, &% ROBOT MODEL #800, BIRD WATTMETER, HY-GAIN, LARSEN,
TRPTRADED SINENDN TQUR LOED EQS Aqui SHURE, KDK-2015R, TURNER, ASTATIC, VOCOM, VHF ENG.,
STORE HOURS: MON/FRI - 8 AM to 5:30 PM, Se Habla \ir) KANTRONICS, AVANTI, CORDLESS TELEPHONES,
THURS. TILL 7:30 PM, SAT 10 AM to 3 PM. Espanol’® POCKET SCANNERS, NYE, BENCHER, VIBROPLEX, ALPHA
WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS
AUTHORIZED DISTS. MCKAY DYMEK FOR DEALER INQUIRIES INVITED. PHONE IN YOUR ORDER & BE REIMBURSED.

SHORTWAVE ANTENNAS & RECEIVERS.

Amateur Radio Courses Given On Our Premises
Export Orders Shipped Immediately.

More Details? CHECK — OFF Page 94 September 1982 [l 27



DIGITAL TECHNIQUES

Digital techniques:
inside a
phase-frequency detector

Widespread use of phase-lock techniques for
Amateur frequency control has increased digital cir-
cuitry in receivers and transmitters. The heart of a
phase-locked loop (PLL) is the phase detector and
this article examines one specific device: The Moto-
rola MC4044 phase-frequency detector.

Each PLL should have a phase detector with linear
phase response greater than + 180 degrees and, for
lock-in purposes, hold at maximum or minimum out-
put until the controlled frequency comes within
phase of the reference. The phase-frequency detec-
tor digital section of the MC4044 in fig. 1 does this
well. The gate arrangement allows it to be duplicated
by three conventional gate packages.! The circuit
can be duplicated in any digital family.

The MC4044 has TTL input/output and includes a
“charge pump,” or time-to-capacitor-charge con-
verter. Digital output is a pulse width proportional to
phase so @ summing integrator can substitute for the

28 September 1982

charge pump. Either is part of the loop filter block in
fig. 2A. Transfer characteristics of both phase detec-
tor and loop filter are shown in fig. 2B. Emphasis will
be on the digital portion.

inputs, outputs and
the stable state

Gate identification is arbitrarily alphabetical since
only NAND gates are involved. Reference frequency
is designated R and VCO or divided VCO input is S for
signal. Phase detection takes place only on negative-
going transitions of Rand S.

Phase-proportional output is the /ow state time of
gate B (CAG) or gate D (LEAD). Lead and lag is de-
fined as S phase relative to reference R. Gate ar-
rangement symmetry requires the output designa-
tions positioned relative to the particular inputs.

Gate states are stable when both inputs are high,
or Logic 1, and gates A, C, F, and H are low, or Logic
0. This can be seen in the time-start of timing dia-
gram in fig. 3. Outputs (gates B and D) will remain
high; no phase has been detected at time-start.

By Leonard H. Anderson, 10048 Lanark
Street, Sun Valley, California 91352



If the stable condition seems confusing, work it
out on scratch paper using the “NAND Rule'’ given in
previous articles of this series: Any low input will
make the output high; all inputs must be high to
make the output low.2

L

R——
REFERENCE

o

—— LAG

siils

s——— | 0 LEAD
SIGNAL ]

fig. 1. NAND gate array of the Motorola MC4344/
MC4044 phase-frequency detector, digital section only.
See text and timing diagrams for gate identification.

0/ GXOIIXEN

a rather complex flip-flop

The amount of gate feedback requires “‘walking
through’ the circuit in time, always remembering
that every gate takes a finite amount of time to
change state (propagation delay). Fig. 3 is used for
starters with an assumed signal lag. It should be
noted that all timing diagrams have exaggerated gate
delays for illustration only.

Reference R goes low. Gate A output goes high
from the NAND Rule. Gate B goes low since all its in-
puts are now high and this reinforces holding A low.
Gate E doesn’t change since it was already held high
by F.

Signal S now drops low, C goes high, then D goes
low, all similar to R, A, and B. The difference is that
all inputs of gate J are now high; E and G were stable

R —_ I
. \
(T 7
k N
— N—
1 / [

. , !
c - / —_— -
5 Li / |

Y L |
E [ —
F il ‘
. _/ {

W\ )
. |
, g
fig. 3. Timing diagram of phase-frequency detector
with signal lagging reference. Gate propagation delays
are exaggerated. Arrows indicate gate state changes
affecting other gates.

STABLE
REFERENCE |
FREQUENCY

| L

PHASE
DETECTOR

DIVIDER

CONTROL | RE OUTPUT

DIVIDER

LOOP
FILTER

{CONTROL
VOLTAGE )

®

in(B).

LOOP
FILTER
OUTPUT
VOLTAGE

+360°

SIGNAL FREQUENCY
HIGNER THAN
REFERENCE

-360° o

SIGNAL FREQUENCY
LOWER THAN
REFERENCE

RELATIVE SIGNAL PHASE

fig. 2. General block diagram of a phase-locked loop (A). Transfer characteristic of a phase-frequency detector is shown
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high, A went high from R, then C went high. Gate J
goes low and forces a sequence: Both B and D are
made high (D remains [ow only for the gate delay of
J), Fand H are forced high.

Gate E must go low since inputs from A and F are
both high. Gate G also goes low from C and H. Gate
Jis reset low from E and G even though A and C are
still high. J has remained low for only three gate
delays.

Set-reset flip-flops E and F, G and H are required
for the intermediate time-state until either R or S re-
turn high. When R goes high, A goes low to hold B
high. B was forced high due to the input from gate E
being low. E will now go high but doesn’t change B;
the A change occurred first. Gate F returns to its sta-
ble low state since all inputs are high.

Returning S high will change, in order: C, G, and H
in the same manner as A, E, and F. An important
note is that all gate propagation delays are approxi-
mately the same so that the time-state changes ac-
cur in proper sequence.

LAG output is low only for the time difference
{phase) of R and S negative transitions. It is low for
one extra gate delay but a summing integrator will
cancel this via the LEAD short low state. Any lag will
have the same short low state of LEAD plus the extra
gate delay time of LAG.

short input times
and maximum speed

The timing diagram of fig. 4 has a lagging signal
input but both inputs are short and do not overlap.

14 |
‘!
: —
g y
" e
Y i
|
y 1t

fig. 4. Same conditions as in fig. 3 except reference R
and signal S inputs are not overlapping. Note change in
intermediate latch, gates E and F.

30 September 1982

J -

fig. 5. Timing diagram when signal frequency becomes

higher than reference.

Gates A and B behave as in fig. 3. The difference oc-
curs in the duration of intermediate flip-flop gates E
and F.

When gate B is made high by a low J, A goes low
since R was high before the negative edge of S. Gate
F was forced high by a low J but E would go low due
to A stili being high. Gate A then drops low to force E
high again. E is low for only one gate delay. Gate F
resets since J has returned high by way of E and G
going low.

The stable state is restored as in fig. 3 when the
positive-going edge of S occurs. The LAG output still
represents the time difference between negative-
going transitions of Rand S.

The minimum low-state time of R or S is approxi-
mately 7 gate delays including the reset time on the
positive edge of S. Maximum operating speed is in-
versely proportional to about 9 gate delays — about 6
MHz at 18 nanoseconds per gate.

letting the signal run faster

Fig. 5 shows an S input leading R, then increasing
in frequency. There is a momentary low state of
LEAD (gate D) followed by a one-gate delay of LAG
{gate B). Thereafter, LEAD will remain low until the
next negative-going edge of R. Transfer characteris-
tics of fig. 2B will be satisfied if both detector out-
puts are averaged.

In-phase maximum output extends very near to
+ 360 degrees. The phase-frequency detector would
make an excellent, wide-range phase meter when
preceded by input comparators and followed by an
integrator and analog voltmeter.



question sure to be asked

Fig. 6 shows timing at an absolutely in-phase time
situation. No race condition exists and both outputs
will go low for only one gate delay; summed outputs
are zero. Any nonzero output is due to propagation
delay differences between gates B and D, a nanosec-
ond or two.

This timing diagram illustrates the symmetry of the
gate arrangement. Inputs and outputs may be inter-
changed without affecting operation.

The stable state may not exist on power-up. |
checked all 2048 combinations on nine gates and two
inputs on an Apple Il program for automatic settling.
Forty combinations do not settle immediately but all
will settle on the first arrival of a reference or signal
input.

creating an analog output

A Motorola chip can use the on-board charge
pump. The reader is referred to Motorola literature
for connections and values.3

Greater flexibility is possible with separate op-amp
integrators and filters. A summing integrator is given
in fig. 7. Open-collector gates are assumed for B and
D. The difference in collector return and integrator
input resistor value ratios minimize op-amp offset
bias; ratios are not absolute.

This integrator is an active lowpass filter with 6 dB

+VCC

———————— | 470 \
GATE 8
l R RZ
LAG
: 77
|
| +vee o ANALOG
{ $——>  VOLTAGE
] . ouTPUT
———————— 470
GATE D i
| RI R2
N +
| LEAD
i c
AYS
! Ul
|
|
________ 4

fig. 7. A simple summing integrator with open-collec-
tor gates B and D. Conventional totem-pole gate out-
puts useable with allowance of changes in high-state
voltage.

A — | -
S ————-—-—1 4,—-————-—_—
4 — ] |
‘ LI
¢ ——d
b L
E L—_—_’_——
o—_— T S
G
| IS S

Ho— ] | I —
J

—J
fig. 6. Timing when both reference and signal inputs
are exactly in phase. Time symmetry reflects gate ar-
rangement.

per octave (20 dB/decade) high frequency response.
The — 3 dB frequency (F,) is found by:

R
Fe = srr,c

Dc voltage gain is simply R2/R1. Low-frequency gain
must recognize that Logic 0 is not zero volts; TTL
swings + 0.3 to supply voltage with open-collector
outputs.

Assuming all resistors are 10 k and C is 0.33 uF, dc
gain is unity and the — 3 dB corner frequency is 48.2
Hz. Voltage gainis — 26 dB at 1 kHz.

Many variations are possible in the PLL’s analog
portion. Texts in the bibliography are suggested for
the serious experimenter.
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POLAR RESEARGH’S \

Multi-Directional, Motor Driven Antenna Mounting 5 ——
Systems For Discriminating Radio Operators! R ’

Never before has an antenna mounting system been available to radio operators
with the advantages and features of Polar Research’s Li’l Slipper. The tremendous ver-
satility and widespread applications of the Li’l Slipper system eliminate any cumbersome,
awkward, inefficient and inaccessible antenna configurations due to the old normal
single'mast, vertical antenna stacking. Greatly reducing tower interference to the radia-
tion pattern of the antenna, the Li'l Slipper's design effectively distributes wind-load
evenly on the tower’s structure while maintaining all antennas in a true perpendicular
position, tangent at any point to the rotor’s arc.

Exclusive Li’l Slipper features include a high torque geared drive motor; all electric,
end-of-rotation circuitry; acceptance of masts up to 2" 0.D. on all four housings; and
limitless applications with VHF, Split-Boom, H.F. Beams, Quads, TV/FM antennas, and

even UHF Dishes and Corner Reflectors.

INTRODUCTORY PRICE - $399.95 PLUS SHIPPING
(Visa and Mastercard Accepted)

Call Toll Free 1-800-328-2041

U.S. AND FOREIGN PATENTS PENDING

Polar Research, Inc.
P.O. Box 781
Thief River Falls, MN 56701; Phone (218) 681-7413
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the ultimate
tone decoder

A simple circuit
that keeps your autopatch
from hanging up on you

if your autopatch has developed some obnoxious
habits, such as interrupting your 2-meter conversa-
tions with random dial tones or rudely ending your
autopatch calls, then this decoder circuit is for you.
The phase-lock-loop system used on many auto-
patch decoders works well for strong signais or sig-
nals that are precisely tuned to frequency. When a
weak signal or one that is slightly off frequency is en-
countered, however, the phase-lock-loop decoder
tends to false, which results in noise being received
as a tone, and tones being rejected as a noise. One
cure for a mischievous tone decoder is to require a
long delay in activating or dropping the autopatch. A
better cure is this state-of-the-art system that uses
two new integrated circuits from Mitel.

The system is built around the Mitel 8860 and 8865
DTMF decoder and filter ICs. These chips, introduced
in August, 1980, feature high-quality detection, ex-
cellent voice and noise rejection, crystal controlled
accuracy, and rapid detection time. They are low-
power CMOS chips, requiring only about 30 mW
apiece. The system will provide a 30 dB dynamic
range; in other words, the range of audio levels that
it will accept is — 30 dB to 0 dB. This wide tolerance
of tones means that the user’s Touchtone pad audio
level is not extremely critical, the way it is with some
phase-lock-loop decoding systems. The maximum
tone frequency deviation is + 2.5 percent, compared
with the general standard in the telephone industry
of + 1.5 percent.

This circuit will provide either binary or digit-by-
digit output. The binary lines are tri-state, which
means that the decoder can be connected directly in-

to the data bus of your computer-controlled repeat-
er. The sixteen-line digit-by-digit output can connect
to a repeater control that requires a line for each tone
decoded. Although many repeaters use only the
twelve standard Touchtone pairs, the Mitel chip is
able to decode all sixteen pairs.

a case history

The decoder system shown in the schematic has
been installed and tested on K90ORU/R, located in
Belvidere, lllinois. The repeater formerly used a
phase-lock-loop tone decoder, which falsed fre-
quently. Several types of filters and AGC amplifiers
were used in trying to correct this problem, but none
of them met with much success. Setting a long delay
on the auto-patch code ended the falsing, but re-
quired users to hold their Touchtone pad buttons
down for several seconds to access the auto-patch.
Because the long delay wasted air time, and because
that decoder had numerous other minor problems,
the group looked for an entirely new decoder system.
Their research pointed to the Mitel dual-tone multi-
frequency (DTMF) chips as the ideal solution, and the
circuit described in the schematic was designed
around those chips.

The new decoder system cost the K9ORU mem-
bers about $65.00 to build and install, using primarily
new parts. The Mitel chips themselves cost almost
$50.00, and $15.00 was spent on other parts, includ-
ing an aluminum box to house the circuit.

Since this decoder was installed, in early 1981,
there has been no faising of the repeater. The need
for a long delay before accessing the autopatch was
eliminated, as were all of the minor problems that
had afflicted the system. Because the new decoder
doesn’t need such critical settings of tone frequency,
every member’s phone pad is able to activate the au-

By E.M. Dean, WD9EIA, and P.K. Dean,
WBI9HGZ, 415 Superior Avenue, Machesney
Park, lllinois 61111
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topatch. All phone calls into the repeater for control
purposes have worked, from every phone that's been
tried. And the microprocessor-controlled automatic
dialers used by some of the repeater members can no
longer out-dial the decoder.

circuit description

This circuit uses a total of six integrated circuits:
one MT8865 DTMF filter; one MT8860 DTMF de-
coder; one 74154 four-to-sixteen line decoder, and
three 7404 inverters, two of which are optional.
(Omit the optional 7404s and the sixteen-line output
will be normally high, active low.)

Our circuit was constructed on a 2% x 5 inch
perf-board and housed in an aluminum utility box.
We connected it to our existing repeater control
through ribbon cable and dip-headers.

Referring to fig. 1, audio from the receiver is
brought into the 8865 filter pin 4 through an 0.015-
mF capacitor. This chip is a six-pole bandpass filter
that rejects noise, voice, and dial tones, and sepa-
rates the high and low tone groups. Frequency refer-
ence is provided by an internal oscillator in the 8865
that is controlled by an inexpensive 3.5-MHz TV
colorburst crystal. This oscillator also provides fre-
quency reference for the 8860 decoder. The high
group tones are brought out on pin 10 and the low
group tones are brought out on pin 1. They are fed
into the 8860 decoder on pins 4 and 13 respectively.

The 8860 performs the actual decoding of the
DTMF pairs. Pin 15 of the 8860 provides a logic high
whenever a valid tone pair is being received. This
output is buffered by a 7404 inverter. It is used to
strobe the sixteen-line decoder and to illuminate the
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valid tone LED. This LED is placed on the board and is
used for diagnostic purposes. The strobe is neces-
sary because the binary lines are latched, and the de-
sired output should present a 1 while the tone is be-
ing received. Pin 9 is the output control line. When
pulled low, the outputs are put in their high-impe-
dance state. This feature may be used if you are con-
necting the decoder directly to a computer, but in
this instance, we simply tie the line to a logic high
through a 1K resistor. Pins 5, 6, 7, and 8 are the bi
nary output lines, which are connected to the binary
input line of the 74154. This IC simply decodes the bi-
nary number from the 8860 to a single line output of
each Touchtone pair.

When the 74154 is enabled by a valid tone signal, it
presents a logic low at the output corresponding to
the specific tone pair decoded. This low is then in-
verted by a section of a 7404 to provide an active
high signal.

Shown in the schematic are inverters for the
twelve standard Touchtone pairs. The four remaining
sections of the 7404 used in the valid tone signal cir-
cuit may be connected to the 74154 to provide
Touchtone pairs A, B, C, and D if desired. The in-
verters may be left off if an active low is desired.

The entire circuit is powered by a single 5-volt

supply.

testing

Apply 5 volts to the unit and connect the audio in-
put to a source of Touchtone signals, either your re-
ceiver or a telephone or Touchtone pad. Depress a
button on the Touchtone pad. The valid tone LED
should light up and the corresponding output should
switch to a logic high (approximately 5 volts). Re-
lease the button and the light should go out and the
output should go to 0 volts. Repeat the procedure for
the remaining Touchtone pairs. If you have difficulty,
the high and low tone outputs can be monitored at
pins 10 and 1 of the DTMF filter using a pair of high-
impedance headphones connected through a 0.1-mF
capacitor.

final comments

This circuit can easily be built into a new control
right on board, or it can be wired into an existing
control as we did. If the unit will be located more
than 6 inches away from the power supply, the sup-
ply leads should be bypassed with a small capacitor
to prevent rf pickup. If the output leads will be more
than 6 inches long, they too should be bypassed.

Once you put this control into operation, you can
expect many years of trouble-free operation. And
your autopatch won't hang up on you ever again.

ham radio
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the K7CW quad

A full-size Quad
that’s lightweight
and inexpensive

Shortly after my first antenna article was pub-
lished! | received my degree in geological sciences
and took a job that meant moving to Brazil, where |
held the call PP6ZAA. As soon as | received my li-
cense | got on the air using a borrowed FT-101 and
dipole antennas. The responses | could generate with
my unusual prefix were many, but | got into a couple
of contests and did miserably. My 100 watts and di-
poles were just no competition for those hams using
gain antennas.

| decided a change in antennas was necessary,
and, having been a quad fan ever since my Novice
days, | knew what my choice would be. Because my
job requires a lot of moving around, | had to have a
quad that was light in weight, and easily assembled
and disassembled.

| like the delta-loop-type guad mainly because it
mounts in such a way that the entire antenna is
above the supporting structure. On the other hand,
the traditional square or diamond quad has easy-to-
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feed wire elements and is not “‘top-heavy.”” Both of
these two quads, however, are wind-catching rotator
damagers.

What | have designed is an antenna that combines
the favorable qualities of these two quads. The an-
tenna has two wire loops in the inverted-delta config-
uration, and it is fed at the bottom of the driven ele-
ment in the classic wire-quad fashion (break the loop
and connect the coax). See fig. 1. There are four
main spreaders but no boom, and there is an addi-
tional bottom spreader which has no major support
function. The bottom spreader can be made of very
lightweight material because its only functions are to
keep the bottoms of the loops in proper position with
respect to the rest of the antenna and to support the
coax to the driven element.

The four main spreaders are attached to a main
spreader hub by means of U bolts. The main hub is
bolted to a bracket which, in turn, is U bolted to the
mast. The antenna is designed to have 0.2\ spacing
between the elements. The bottom spreader is, thus,
0.2x long.

The reflector loop is connected, on top, to the tips
of the two rear main spreaders and to the tip of the
rear of the bottom spreader. The [oop wire will form
an equilateral triangle.

By Paul J. Kiesel, K7CW, 25180 E. Hickory
Lane, Broken Arrow, Oklahoma 74012



table 1. Formulas used to obtain proper dimensions of
the antenna as labeled in fig. 1.

formulas notes
X = 91(510': Where £ = design frequency of
’ antenna (3X = total distance
around reflector loop).

A = 1005 3A = total distance around

9.84F )
driven element loop.

H = )2( = distance from main hub to top /
of antenna (the imaginary plane COAX
which contains the tips of all four
spreaders).

D= 2 where A = wavelength at design
frequency.

D = element spacing fig. 1. The K7CW quad.
= length of bottom spreader.

E = JX; - H? - H = distance from bottom spreader
to main hub.

2 D)2 )

C = J2H" + 5 = distance from hub to where
loop is attached to main
spreader.

The driven element loop does not form an exact
equilateral triangle because of the fact that it is also
connected to the bottom spreader (which is horizon-
tal with respect to the ground) and is smaller in size
than the reflector. So a littlie shifting of position of
the loop on the spreaders is called for (otherwise the
bottom spreader can be tilted to conform, but this
will disrupt the visual symmetry of the quad). fig. 2. Main spreader hub and mounting bracket.

A list of formulas for obtaining proper dimensions
of the antenna is given in table 1. If you follow the
table, you will be able to construct the antenna for
any frequency. In order to save you time, however, |

BRACKET ——»

DETAIL

have done the necessary calculations for frequencies -/ Rp—
in all the Amateur bands, 80 through 6 meters. These -
dimensions are found in table 2. [“ (10.160m) ]
The main spreader hub was designed to be simple. e " L
. N (2.54cm) (2.54cm)
It consists of two parts, the hub itself and a bracket 1 ‘—I
which is used to mount the hub to the mast. See fig. T (
2. The hub is fashioned from an 18 x 10 inch (45.72 e T o~ BEND HERE
. B . (10.16em) | TO FORM AN

x 25.4 cm) piece of 3/16-inch (4.76-mm) aluminum 29" ANGLE OF 135°
sheet. Steel may be used, but | discourage its use be- o (7.37em) A —o-
cause it defeats the purpose of trying to build a light-
weight antenna. Before the pieces are bent to form (2.649em) !

. . . 1
the indicated angles, holes for the mounting bolts DRILL U BOLT HOLES ! 31‘5”
and U bolts should be drilled. Locations of the bolt eb Remenrs LR (8.89cm)
holes for mounting t.he bracket to the h.ub are me.Irked. | .
However, each builder must determine for himself T—¢
the exact locations of the U bolt holes to fit his partic- . OLES 376710 950m) DIAMETER 7
ular needs with respect to diameter of spreaders and DRILL HOLES BEFORE BENDING PLATE {2.5i‘lcm)
mast (that is, U bolt sizes). Center lines have been fig. 3. Reduced tem'p|ate, main hub to mast bracket.

drawn on figs. 3 and 4 to show approximate loca-
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tions of the U bolts. It is important to note that the
axes of the spreaders must lie on the lines indicated
in fig. 4.

An interesting sidelight appeared to me as | de-
signed the antenna. The fact that | assigned {arbitrar-
ily) the distance from the hub to the top of the anten-
na to be equal to the loop circumference divided by

1g”
— i
(4578cm)

9" ORILL UBOLT HOLES
* (22.86cm) | CENTERED ON THESE
4.4 LINES TO MEET YOUR

{11.18¢cm) REQUIREMENTS
2.5"
(6.35¢cm)

—

4
0" /@ —_— —®— e\

(25 4cm) ® é' ® ®
/ / \ 4.5"_»

@ (11.43¢cm)

367080 P_>-_/ '
SR I
3" \
(7.68cm) @\ 0\ | [ /@ \ 8
~% ® . &~
\ | ' /
I

\—BEND HERE TO FORM

H :
AXES OF SPREADERS N ANGLE OF 90

MUST BE CENTERED

ON THESE LINES HOLES 3/8"(0.985cm) DIAMETER

ORILL HOLES BEFORE
BENDING PLATE

fig. 4. Reduced template, main spreader hub.

six, {or H = x/2), resulted in an arrangement that
would readily allow the addition of other loops for
different bands, with proper spacing, simply by the
addition of another bottom spreader per band. See
fig. 5 and 6. One need only use the formulas in table
1 to determine the proper lengths and locations of
the loops within the main structure.

Undoubtedly, it's already occurred to many read-
ers that the antenna could be turned upside down to
obtain better weight distribution of the antenna on
the tower. See fig. 7. A description of this principle
is made by Myers.2 At first, it never occurred to me
to do this because I'd wanted to get the whole anten-
na above the tower. However, it seems to me that
one could build, say, a 40-meter version of my anten-
na, invert it on the tower and have a lightweight,
low-torque, inexpensive beam with reasonable gain
for 7 MHz. The builder might have to beef up the hub
somewhat.

The kind of hub | have already described would
work well. In this case it could be made of steel. The
only modification needed would be to include a hole
a bit larger than the mast diameter in the sheet metal
before it is bent. Then, rather than having the hub sit
on top of the mast, the mast would pass through the
hub to be bolted to the bracket above the hub. Now,
obviously, 99.99 percent of us won't be able to con-

table 2. K7CW quad dimensions.

element loop
H - distance from hub to tap
of antenna

is attached to main spreader,
that is, spreader length

antenna design frequencies (in meters)

3.575 MHz 3.8 MHz 7.05 MHz 7.2 MHz 14.075 MH:z 14.25 MHz 21.1 MHz
X 29.2722 27.5389 14.8437 14.5344 7.43503 7.34372 4.95962
Y 87.8165 82.6168 44 5311 43.6033 22.3051 22.0312 14.8783
A 28.5617 26.8705 14.4834 14.1817 7.25457 7.16547 4.83924
B 85.685 80.6116 43.4502 42.5450 21.7637 21,4964 14.5177
H 14.6361 13.7695 7.42184 7.26722 3.71751 3.67186 2.47981
D 16.7832 15.7895 8.51064 8.33333 4.26288 4.21053 2.84360
E 10.7144 10.0800 5.43317 5.31998 2.72141 2.68799 1.81535
C 22.3349 21,0124 11.3258 11.0899 5.67298 5.60331 3.78423
21.3 MHz 28.15 MHz 28.6 MHz 29 MHz 50.05 MHz 50.125 MH2z 53 MHz

X 4.91305 3.71751 3.63902 3.60855 2.09087 2.08774 1.97449
Y 14,7392 11.1525 10.9771 10.8257 6.27261 6.26322 5.92347
A 4.79380 3.62728 3.57021 3.52097 2.04012 2.03707 1.92657
B 14.3814 10.8818 10.7106 10.5629 6.12036 6.11120 5.77970
H 2.45653 1.85876 1.82951 1.80428 1.04543 1.04387 .987245
D 2.81690 2.13144 2.09790 2.06897 1.19880 1.19701 1.13208
E 1.79830 1.36070 1.33929 1.32082 765311 . 764166 722714
C 3.74870 2.83649 2.79186 2.75335 1.569535 1.59296 1.50655
Note: X = length of reflector loop side D = bottom spreader length

Y = distance around reflector loop ~ element spacing

A = length of driven element E distance from bottom spreader

loop side to main hub
B = total distance around driven C = distance from hub to where loop
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struct an 80-meter version, but go-getters who have
lots of room can — and | challenge them to try it. The
mechanical problems involved in building a full-size
rotatable 80-meter beam are numerous, but i person-
ally helped put a full-size two-element 80-meter beam
on top of a 170-foot (51.8-meter) tower, so | know it
can be done.

| used bamboo for the spreaders on the first ver-
sion of the antenna because fiberglass is hard to get
in Brazil. Bamboo works well. However, fiberglass
would appear to be the best choice for spreader
material.

| won't go into a lecture on how well my quad

fig. 5. A three-band version. Note elements all properly
spaced.

5" R
(12.7cem)

i O o
(Emy o o
o) o

fig. 6. Mounting plate for bottom spreader. Any strong
material may be used. Exact size and pasitions of U
bolt holes to be determined by builder. The last step in
the erection of the antenna is the proper positioning
and securing of this plate on the mast.

fig. 7. Variation of the quad.

works. Everyone knows how good guads are. Let me
tell you, though, about the advantages of having an
antenna with no boom. Since there is no boom,
there is a marked reduction in rotational torgue ap-
plied to the rotator (caused by wind loading or sud-
den starts and stops). There can be no appreciable
amount of damage to the rotator due to torque be-
cause everything on the antenna is flexible. There
are, in fact, a lot of advantages to the antenna. Let’s
go over them.

1. Low torgue applied to the rotator — there is
no boom.

2. Full-size, two-element, wide-spaced quad.

3. Only four main spreaders instead of eight.

4. Wire elements mean the antenna is easy to
feed.

5. Antenna completely above top of tower.
Lower cost because of fewer parts.
Lower weight because of very little metal.
Antenna symmetrical and well-balanced.

©®No

Antenna easy to fabricate and mount.

10. Easy addition of loops for other bands with
simple addition of lower spreader for each new
band.

11. Possibility to invert antenna to obtain gravity/
balance advantage on tower.

I am very interested in hearing from those who
have any comments, suggestions for improvement
or questions regarding this antenna.

references

1. P.J. Kiesel, KICW, “"Ultimate Antenna Array,”” ham radio, August,
1978, page 30.

2. R.M. Myers, "'Understanding High Frequency Antennas,”” ham radio,
June, 1980, page 62 (third paragraph).
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September 1982 39



ham radlo

It’'s the old story: RFI (radio frequen-
cy interference) is no problem if you
don’t have it, but it's hell if you do.
This point was emphasized to me a
few weeks ago when | became the
proud owner of a new microwave
oven. | was eager to buy it because of
its advantages in quick-cooking —
and the oven came highly recom-
mended. No doubt about it: it was a
well-made unit and we had a lot of
fun doing some experimental cooking
with it.

The only problem was that when
the oven was running it obliterated
the kitchen radio with a raspy sound
like that of a chain-saw cutting
through a hard oak knot, and it pro-
duced a broad, wiggly band across
TV channels 2, 4, and 5. | could also
hear the same raspy noises on the
160- and 80-meter ham bands.

Now how could a microwave oven
operating around 2 GHz cause such
RFI on radio and television? The rack-
et sounded so much like an SCR, or
light dimmer, that | concluded that it
might be the oven’s power supply
rather than its magnetron that was
causing the interference (see fig. 1). |

40 September 1982

TECHNIQUES /v <7

removed one end of the cabinet to
expose the control circuits and power
supply — and my guess was right. A
simple half-wave rectifier system was
used.

Holding a small transistor radio
near the supply confirmed the source
of interference. As far as could be de-
termined, there were no shunt capac-
itors across the high-voltage rectifier
to suppress diode noise or switching
transients. And, obviously, no rf fil-
tering in the power leads.

MAGNETRON
POWER
TRANSFORMER

20v
PRIMARY

-1700 VOLTS
UNDER LOAD

fig. 1. Representative high-voltage
power supply for the magnetron in a
microwave oven. Voltage under stand-
by load is —2800 volts, dropping to
— 1700 volts under full load. The RFI fil-
ter is placed in primary circuit of the
power transformer.

| decided to call the factory about
the problem, as | didn’t relish the idea
of digging into the oven to install hap-
hazard filtering. A phone call to the
manufacturer in lowa brought cold
comfort. When | mentioned televi-
sion interference from the oven, the
serviceman immediately asked me if |
lived near a Radio Amateur! {That
really frosted me!) Finally, after ad-
mitting that the company knew noth-
ing about the problem, the voice on
the phone told me to call the local
service depot in San Francisco.

| telephoned the local outfit and fi-
nally got through to a gentleman who
would level with me (but only after |
told him | was in the electronics busi-
ness and knew what | was talking
about).

He readily admitted the problem
and said that the ovens manufactured
for export outside the United States
have an RFI filter in them, but those
intended for use in the U.S. do not.
(This clearly points up why this coun-
try requires FCC jurisdiction over RFI
emissions from home entertainment
equipment and appliances.}

The upshot was that the manufac-



turer would not give me a filter for
their noisy product, but they would
sell me one for $24 plus a dollar ship-
ping. | bowed to this suggestion and
mailed off a check. The filter soon ar-
rived in the mail, and | must admit
that it was a neat little package, made
in Germany. It incorporated both a
semiconductor device that protected
the oven from line transients and a
filter.

No information was included re-
garding mounting the filter, so |
merely drilled a hole in the rear of the
cabinet for the filter's single mount-
ing bolt and sandpapered the paint
away from the area where the filter
would rest. The filter was equipped
with residential-type snap-on termi-
nals, and a quick trip to the hardware
store turned up matching snap-on
lugs. The power cable was snapped
on one set of filter terminals and short
leads were made up, going from the
output terminals of the filter to the
terminal board that originally held the
power cable.

Once the cabinet had been reas-
sembled, it was immediately apparent
that the filter was doing its job. The
TVI had disappeared, the racket was
gone from the kitchen radio — and
also from my receiver in the ham
shack!

For those who have RFI from a mi-
crowave oven a good power line filter
seems to be the answer. The filter |
bought was Amana part number
B-57178-1. It comes with a mounting
bracket {which is useless); and there
is no nut for the mounting bolt (but
it's easily found in the junk box). To
mount the filter, it is necessary to drill
a 5/16-inch-diameter hole in the oven
cabinet near the power cord. Doubt-
less the filter would work with other
microwave ovens that have the same
power rating as my Amana RR-5B.

The sixty-four dollar question is,
knowing that the Radarange is a pro-
lific source of RFI, Why doesn’t
Amana incorporate a line filter in all of
their production instead of adding the
filter only for the export models?
Don’t answer that — | know what the

STATION

-— ANTENNA

-~

-— TOWER

LIGHTNING
STRIKE

WAVEGUIDE /
BEYOND
CUTOFF / }
LI S G
777 7T T e
gLectric”
FIELD
CUTTING
f e | THE EARTH

guide.

AND TOWER

fig. 2. Alightning strike at or near an antenna tower can induce a potential drop in the
earth with heavy ground currents flowing outward from strike point. Current is even-
tually dissipated in the earth. Ground current can be induced into the outer shield of
coaxial lines with damaging effects to equipment, even though a lightning arrester is
in the line. Ground waveguide and equipment at one point in the station with a heavy
conductor to a good ground rod. A 10-foot-length of EMT tubing is used for the wave-

reply will be: Why spend a few cents
per microwave oven for a filter when
perhaps only one customer in a hun-
dred complains of RFI? Consumer or-
ganizations seemingly cannot fight
such a simplistic philosophy, and the
manufacturers have a common ally in
the Electronic Industries Association,
which fights any suggestion of RFi
legisiation tooth and claw.

in any event, if you own an Amana
microwave oven, you can get a filter
for it. I'l be interested to hear from
readers who have experienced this
form of RFI, and I'd like to hear from
owners of other brands too. Do other
manufacturers incorporate RFI filter-
ing in their products? Is Amana the
only manufacturer that evades this
problem? Or are they all in the same
league? I'd like to know.
lightning protection

Summer is the time for thunder-
storms. A cloud-to-ground discharge
can have a potential of 300 million
volts at hundreds of thousands of
amperes. The damaging effect of a
stroke results from the power devel-
oped by the passage of a large cur-
rent through a resistance {a human
body, for instancel. A lightning ar-
rester provides a controlled path to

ground for the lightning energy,
shorting it to ground before it can
damage the equipment being pro-
tected.

A secondary effect of a lightning
strike is the tremendous electrostatic
field set up in the vicinity of the bolt
— up to b kV/cm. When the strike
reaches earth a great potential is set
up between the strike point and
“neutral’’ earth, and earth currents
flow outward from the strike point to
re-establish equilibrium. These cur-
rents can flow along the outside of a
coaxial line located in the vicinity of a
strike (see fig. 2). This potential can
be induced into the inner conductor
despite the presence of a lightning ar-
rester in the line, or it can elevate the
chassis of the radio equipment to
thousands of volts above ground —
even though the equipment is nor-
mally at ground potential.

One simple way to prevent the co-
axial line from rising above ground
potential is to pass it through a very
simple waveguide-beyond-cutoff fil-
ter made of a ten-foot-fong piece of
electrical (EMT) tubing. The coaxial
line is passed through the tubing, and
line and tubing are then securely
grounded at the station end of the
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line (as shown in the illustration). The
opposite end of the tubing is not
grounded. The ground potential
passing along the outer conductor of
the line will be shunted back to earth
at the grounded end of the filter, thus
protecting the equipment, which is
grounded to earth at the same ground
point. When this approach is used in
conjunction with a conventional light-

22'-11" 44'-3"
(7M) (13.5M)

e W -

x4:/ BALUN

«— COAX LINE

INSULATOR INSULATOR

fig. 3. The off-center-fed antenna revis-
ited. This version, used by JK1AYE, is
designed for 7, 14, and 28 MHz opera-
tion, and it's fed via a coaxial line and 4-
to-1balun. SWR is quite low on all three
bands. The antenna is not designed for
21-MHz operation.

- 3/4"(19mm) TUBING
10"-11" {3 33m)} LONG

t/72"(12.7mm) TUBING,
11'-5"(3 49m) LONG -
43-3/4"(itlem) DIAMETER

s 21" (53em)
?é_i_

g
ﬁiﬂ’ L sem e

ﬂlﬂ «— 25-0HM 7'-7"(2 33m} LONG
]

<——5040HM LINE TO STATION

fig. 4. A version of the WIPLH/W1BCN
compact 15-meter ground plane. A sin-
gle radial is bent into a circle lying in
the horizontal plane. A short iength of
aluminum tubing is used to make the
connection between the circular radiai
and outer shield of 25-ohm, quarter-
wave transformer section. The trans-
former is made of two sections of 50-
ohm line connected in parallel. Be sure
to waterproof all joints of the cables.

ning arrester, maximum protection is
afforded the equipment in the ham-
shack during a thunderstorm.

simple antenna for
7/14/28 MHz

A recent issue of CQ-ham radio
{Japan) described an interesting tri-
band antenna used by JKTAYE. It is
an updated version of the old off-
center-fed antenna that used a 300-
ohm ribbon line for the feed system
(fig. 3). In this simple design, a 4-to-1
balun and coaxial line replace the rib-
bon tine. JK1AYE adjusts the lengths
of the flat top sections a bit at a time
until he achieves lowest SWR in the
middle of each band. He claims an
SWR value of 1.6-to-1 at resonance
on 14 MHz, less than 1.3-to-1 on 7
MHz, and less than 1.2-to-1 at reso-
nance on 28 MHz. Because of the un-
balanced antenna there is bound to
be some minor radiation from the
transmission line, and it is recom-
mended that the line drop down to
ground level directly below the anten-
na so that distortion of the antenna
pattern is held to a minimum.

W1PLH revisited

In my March, 1982, column | de-
scribed some interesting antenna de-

signs used by Charlie, W1PLH. Here
are the results of more of his antenna
experiments.

The W1PLH-W1BCN compact 15-
meter ground plane antenna.
Shown in fig. 4 is Charlie’s answer to
the problem of where to run radials
for a ground plane antenna. Simply
curl one radial into a circle. The
W1PLH-W1BCN antenna is mounted
with the feed point about thirteen
feet above ground level. Results
seem to be equal to those of a full-
size radial system. The whip can be
adjusted in length to zero-in the reso-
nant frequency at the middle of the
15-meter band {about 21.2 MHz).
Bandwidth is quite broad, showing
SWR readings of less than 1.8-to-1 at
the band edges and near unity at the
middle of the band.

The W1PLH 75-80 meter dipole. In
my March column | showed a draw-
ing of the W1PLH 80-meter antenna.
Charlie has modified this a bit and
now gets very low SWR readings
across the entire 80-meter band (fig.
5). If you have enough trees or sup-
ports to hold this antenna about
twenty-five to thirty feet in the air, it
should prove to be a good, all-round
radiator for the complete band —

[
BAL

-— 7
(5.18m)

“— COAXIAL

\ (OBLIQUE VIEW) \

14 ya
(4.27m) —»

17'
(5.18m)

(4.27m)

casLE

ROPE
-7
{618m)

\
\
\

fig. 5. The W1PLH broadband 80-meter short dipole. The antenna is mostly in the hori-
zantal plane with the fan wires sloping down a bit toward the ground. The antenna
can be tuned by adjusting the length of the 17-foot-long sections. All portions of the
antenna need not be paraliel to the ground (a virtual impossibility if you have a lot of
trees in the area).
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44"
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{9.5mm)
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(51 Sem) . Teeme
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aluminum plate pop-riveted in place.

fig. 6. The W1PLH compact 10-meter dipole. It may be placed in either a horizontal or
vertical plane. The feedpoint, F-F, exhibits a very low impedance and the antenna is
matched to a 50-ohm line via a 1-to-1 balun and a linear transformer made of two sec-
tions of 50-ohm coaxial line 5 feet 6 inches (1.67 m) long connected in parailel. A 50-
ohm transmission line is used. The end tubing is held to the center tubing by a small

both phone and CW sections! SWR is
about 2.4-to-1 at the band edges and
near unity at 3.75 MHz. The array is
tuned by adjusting the seventeen-
foot end sections.

The W1PLH 10-meter compact di-
pole. Want a small, unobtrusive an-
tenna for 10-meter operation? Charlie
has constructed this small antenna
that's only 7-1/2 feet long (fig. 6). It's
a dipole folded back upon itself and
fed via a quarter-wave matching
transformer. The pattern is bidirec-
tional and the bandwidth between
the 2-to-1 SWR points is about 900
kHz. At the resonant frequency (28.5
MHz), the measured SWR is about
1.2-to-1 or less.

The main, central portion of the an-
tenna is composed of two pieces of
3/4-inch-diameter aluminum tubing,
each piece 44 inches long. The center
junction is made up of a short plug of
Lucite, Plexiglas or phenolic material.
At the ends of this short dipole, 36-
inch-long outriggers are attached by
means of trianguiar aluminum plates.
The outriggers are made of 3/8-inch-

diameter aluminum tubing. The ends
of these rods are flattened and drilled
for small bolts, and the outer wires
{insulated at the center) are attached
to these points. The insulators in the
wire are made of 3-inch-long sections
of plastic rod.

Although drawn in the vertical
plane for clarity, the assembly is sup-
ported in the horizontal plane with all
sections parallel to the ground. And,
as with any other antenna, the higher
this little dipole is placed the better it
will work.

a personal note

At long last, the twenty-second
edition of the Radio Handbook has
come on the market. It is now sold by
all the leading electronic distributors
and can also be obtained at the Ham
Radio Bookstore. This 1200-page,
hardbound handbook covers hf and
VHF communications from A to Z,
and from 160 meters to the new 920-
MHz ham band. As the editor, ) take
pride in this new edition! | know you
will enjoy it and find it useful!

ham radio

808 N. Main e Evansville, IN

AEA
MBA-RO Reader

4771

$269.00

MBA-RC Rcv/Code Conv. Xmt 395.00
MM-2 MorseMatic Ultimate Keyer 135.00
CK-2 Contest Memory Keyer 99.00
KT-2 Keyer/Trainer 89.00
Isogole 144/220 MHz 35.00
ARRL
Handbook $10.00
Ant. Book new & improved 8.00
New License Manual 4.00
ALLIANCE
HD73(10.7 sq. f1.) Rotator $99.00
U- 100 mell jotator 45.00
ASTRO
RS7A5- 7Amp Power Supply $49.00
RS12A9-12 Amp 69.00
RS20A 16-20 Amp 89.00
RS20M 16-20 Amp w/meter 109.00
RS35A 25-35 Amp 135.00
RS35M 25-35 Amp w/meter 149.00
AZDEN PCS 3000/300 $289.00
Most accessories in stock call
B&W Foided Dipole (Super Antenna) $135.00
BASH Study Guides $9.9
BENCHER
B8Y-1 Paddle $36.00
BY-2 Chrome Paddle $45.00
BUTTERNUT HFEV $119.00
CUSHCRAFT
A3 Tribander 3EL $179.00
A4 Tribander 4 EL 229.00
214B 14EL 2 Mtr Boomer 69.00
DAIWA
CN 520 1.8-60 MHz Small Mtr, 63.00
CN 6208 1.8-150 MHz Mtr 105.00
DRAKE
TR7A Xcvr $1439.00
R7A Recelver 1399.00
TRS X 695.00
ENCOMM (SANTEC)
ST-14 $295.00
ST- 440/uP call
HAL
CT2100 Terminal $695.00
KB2100 Keyboard 159.00
CWR685A TeieReader 870.00
HY-GAIN
TH7DX 7 EL Tribander call
TH3 MK3S 3 EL Tribander call
V22 Mtr Vertical “Excellent” call
HAM [V Rotator 15sq. ft. calt
Tailtwister Rotator20 sq. ft. call
Crank-up Towers call
ICOM
720A Magnificent Xcvr! $1140.00
740 Xcvr Wow! 990.00
730 Excellent Rig! 639.00
251A 2 Mtr All Mode 575.00
290A 2 Mtr All Mode 425.00
25A 2 Mtr Very Small Mobile 305.00
2 AT 2MtrHand Held 235.00
?(‘L\LM AT UHF Hand Helds 245.00
KT34A 4 EL Tribander $309.00
KT34XA6 EL Tribander “Beautiful Ant.” 465.00
KANTRONICS
Interface $169.00
Mini-Terminal Rcv/Code Conv. Xmt 249.00
Mini-Reader Pkg. 225.0C
kﬂAFRSEN NLA 150MM 2 Mtr Mag. $39.00

J
496 Keyboard $289.00
941C Tuner 81.00
VHF Converterfor2MtrHT's 36.00
MIRAG
8108 $155.00
81016 239.00
B3016 205.00
ROHN Towers call
SHURE
444D Very Nice Mic! $50.00
TEN-TEC
546 0mniC call
580 Delta call
525 Ar 805{ call
TOKY POWER
HL32V 25W Amp $79.00
HL82V 80W Amp 149.00
HL160V 160W Amp 285.00

This is a partial listing. Please call for acces-
sories and other products not listed. Prices &

availtability subject to change.

| 4 812-422-0231

MON-FRI 9AM-6PM o SAT 9AM-3PM

w—

Write tor our new and used equipment list
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SR MICROPROCESSOR COMPONENTS [l INTERSIL [Epriy

Part No, **Pins_Price . PartNo. **Pins Prics [ PartNo. **Pins STATIC RAMS Prics “opig DYNAMIC RAMS Part No.  **Pias  Function
SNT4DON 14 19 | SNT472N SN7A156N ; 256x1  (650MS) ... Eot Mo, ng Bies | To0sp 2B C,0S Preclsion Timer .
SN74DIN 14 19 SN7473N SN74157N 25668 (450n8) 101 i '%g;} ggg"s e 2»?3 7045EV/Kit Stopwatch Chip, XTL, ...
SN740ZN 14 25 | SN74TaN . SN74160N 1024x3 - (350ns| et Lisons) 25 g8 | 710BCPL 3% Digit A/D (LD Drive)
SN7403N 14 25 SN7475N SN74161N 2oz :gg:: i 18.384x1 {200ns) . 1.95—8/14.05 |  TIDBEV/KI® IC. Circult Board, Display .
SN40ON W4 25 |  SN457EN i SN74162N S04 |420ns) MOS 16,384x1 (250n8 149-8/1095 | 7907CPL 3% Digit A/D (LED Drive} .. ...
SN7405N 14 .25 SN74TON 3 SN74163N 18 1024x4 {450ns) ......2. 65,536x1 (200ns) ............... 895 TIDTEV/KIL* IC, Circuit Board, Display . ..
SN7ADEN 94 29 SN7480N SN74164N 19 1024x4 {450ns)L.P.. . 2. 1020 (3000s pouIe ] e 3% Digh A/D LCD Dis. HLD. . ..
SNP407TN 18 28 SN7482N . SN74185N 10244 (200ns) 2. e wkaes VIR | mom 3% Digit A/D LED Ols. HLD.
SN7408N 14 25 | SNT4BIN . SN74166M 1024x4 ~ (200n5) L.P.. 40961 {200ns) 2107 . 3§ 7201US Low Battery Volt Indicator
SN7apIN 14 25 | SNTABSN . SN74167N priel }gﬂ;‘f e 16,3841 (150ns 29 biiBas | 720576 CMOS LED Stopwatch/Timer .
SNT41ON 14 25 | SNT4BBN 35 SN74170N . M 1024nd  (vone) 16,3841 (2000 195871495 | 7z05Ev/K Stopwatch Chip, XTL
SN741IN 14 25 SN74B3N . SN74172N X 18 4096x1 (450ns). . 16,384x1 {250n8) ... .1.48 —B/10.95 7208CJPE Toe Genbrator ..........
SNT41ZN 14 35 | SNT490N . SN74173N 1024x4  (450n5) 3 M5258:3 8152t {200n8) ... 169 0 7ppRCEV/Kits Tone Banarator Chip, XTL
SNT4VIN 14 35 | SNTA9IN SNTA17aN 256x4  (450ns) CNOS 4 PROMS 7207AIPD 94 Oscillator Controller ..
SN7a1aN 14 .49 SNT492N SN74175N 4086x1  (450ns) 4044 . 4 45188 38 ROM 0.C. (83301 1.4 7207AEV/Ki* 14 Frag. Counter Chip, XTL ...
SN741GN W 25 SN7493N . SN74176N 28 (200ns CMS 1o 7 45287 25x4  PROMTS. {6301~ 1; . 72081P1 28 Seven Decade Counter -
SNTAITN W4 25 SN7494N r SN7S177N Toxd " (sone) bt - gggg‘; 35354 :gm 23%53 72091PA 8 CiockGeneralor ... ..............
SNP4ZON 14 19 | SNT495N SN7A179N 200 (25ne) COS (SEB1) 3 43471 g gl 7215IPG 24 4Func. CMOS Stopwalch CKT ..
SN74ZIN 14 35 SN7496N E SN74180N 18 256x4  (250ns)C . 45472 51248 PROM TS {3401 7215EV/Kn* 24 4 Func, Stopwalch Chip, XTL ...
SNT4ZZN 14 SN7497N . SNT41BIN 16 Sobuct (2ab) chos s5on) Nah  PROMDC (6348) 4 7216A1 28 8 Dight Univ. Countar C.A
SNMZIN 18 SNTEI00N SNT4182N 18 1024x1  (250ns) CMOS (6518) 748474 51200 PROM T.S. {DMB7S286N) . 4 7296618 28 8 Digit Freq. Counter C.A
18 16x4 (35ns) 93405 74547 51268 ROM 6340) 4 46DIPI 28 B DIgh Freq. Counter C.C. .
SNPA2SN 14 SN74104N SN741B4N 16 256x1  (80ns) 93410 243471 02418 PROM TS (TBP28S36) .. 8 72160 vt Freg
SN7426N 14 SN74105N SN74185N 16 25601 (50ns)93411 .. 3 45571 8 S PROMOLC (Ba0g) 13 170 28 4 Digh LED Up/Down Counter C.A.
SN742TN 14 SN74107N SN74190N 16 16xd 35ns) 3101 4557 8 512x4 ROM (6306) 2. T217AIP) 28 4 Digh LED Up/Down Counter C.C. ..
SN7428N 14 SN741DIN E SNTA19IN 18 1024x1 %50"5‘ .C. (93415) X 4857, 8 1024x4  PROM 53525 1 72241PL 40 LTD 4% Digit Up Counter DRI .
SN7430N 14 SN74116N K SNT41928 K 16 16x4 50ns} 0.C. (745289). ... 4557 3 1024x4 PROM .}825‘ 7). 4 7226A1JL 40 8 Digh Univ. Counter .
SN7432N 14 SN74121N . SN74193N A EPROMS gz N sgm lg;gl;l -2 7226AEV/Kit* 40 5 Function Counter Chip, XTL
SN743TN 14 SN74122N SN74194N . 17024 2568 ‘us) o 82012 s R omTe el g 72401E 16 CMOS Bin Prog. Timer/Counter
SN7438N 14 SNT412Z3N SN74195N 2708 1024x8 . .95 [ 825124 § 256x4  PROM 0.C. (27520} . 3 T24200A 8 CMOS Divide-by-256 RC Timer ...
SN7439N 14 SN74125N E SN74196N mgzgm \8 xg ﬁauns}SMOGZAG B z§|§ 6 256x4 png S, 272112, L 725010€ 186 CMOS BCO Prog. Timer/Counter .
X! 1 12x4  PROM & C. (2751 . r/Counter . .
SN7440N 14 SN74126N E SNT4197N TSz o {420me) AMC2822 - B = gnzm PROMOC S ;zew:& 16 gxg:gggr‘mu Timer/Counter
SN744IN 18 SN7a132N shrargeN 24 11g | TMIZ2 @ (450ns) b MBTSIBON 24 1024xB PROM 0 C. (825160 Sssipa e o :
SN7a4IN 18 SN74136N . sN7a19oN 24 119 | TMss716 aisd {s5ins Jytaga .. 7. TSI 26 wnd phoM TS e 9d | Tosaro 14 CMOS 556 Timer s
SN744IN 16 SNT&141N snza2in 18 119 | 27i6 20480 {4500 . MBSTBMN 18 204 PROMOC (@164, '9gs | 761IBCPA B CMOSOp Amp Comparatar 2
SN7444N 16 SN74142M SN742SIN 18 . 2732 4096x8 9 20484 PROM 1.5 (825185 5 | 76128CPA 8 CMOSOpAmpExt Gmwr. 2
SN744SN 18 SN74140N SN74Z76N 20 27580 10248 ‘5“"5!5’"0'“5" 4 b phMbG (BSiey) | idss | 7621BCRA 8 CMOSDua Oy Amp Comp s
¥ MM2764 8192x8 X 4 20458 PROMTS (823191 | i9gs | 763ICCRE 18  CMOS TriOp Amp Camp 5.
SN744EN 18 SN74 144N X SN74219N 16 764160PD 14 CMOS Quag Op Amp Gomp. 7
SN7447N 16 SN74145N SN74283N 16 1. MI ROPROCESSOR CHIPS ROM'S 7642CCP0 14 CMOS Quad Op Amp Comp. 7.
SN7448N 16 SN741470 SN74284N 16 280 (780C) CPU (MK3BBON) (2M .55 | 2513(2140) 24 Character Generatar (Upper Case 7660CPA & Vollage Converter ... .2
SNT4SON 14 (9 | SN74tdeN SN74285N 18 2. Z6OA (780-1) 40 CPU (MK38B0N-4) [AMHz]. . 695 [ B30z 2 CraracirGensator fLokerCas X SoECcry 1 Way lﬂ;‘mGLquT(l:vl ey
B Jonolithic Logarithmic Amp . .
RO B B I b aibd 2650 WP us| . NMOS READ ONLY MEMORIES _ I sscco e EGAPVVI(RBI Diods - T2
SN74SAN 14 19 SN74I52N ) SNTAI6TN 16 {DM2801ADC PU~4- bllslice(Cnm Tump ‘9. MCME6740P 24 128x3x7 Math & mw:Pm a0 8211CPA e VO(HU'/IHGICI(OI . L2
: - . MCS6502 U ook ok s o ures . .. §212PA 24 Vit Ret/indicator .| 2l
SN74s0A 14 .25 | sN7e1saN . SN74368N 16 INSB035N-6 i Mg 5.95 | MCMBG750P 24 128x3¢7 Aipha. Control Cnar. Gen. . .. 13.50
SNM46ON 14 19 | SN74fSeN . SN74390N 16 INSBO30N-6 Sgchpt ot 1281bts. Ram) 6. DATA TION
SN7470N 14 .29 SN74155N 9 SN74393N 14 {NSBO4ON-6 ’nﬁ 14 14. 0c10 Mostek é?bcoclélr!an oguo-sv 95
4 inssozon 64 bytes RAM) 111995 ] MC3470P 18 Floppy Disk Read AMP System 95 B
;::: Lr;‘s,asgnn itibaima Infarpitor . 2 HCi06lr 16 TN é;: Comorer DACOBOTLCN 9
EERRERER g 0} -bit onverter (DACOBOBLCN) .. .
o TMS900JL 64 MPU = 160t AFIQO-ICN 16 UniersalActvo Fllr2.5% o
4L . ‘ouch Tone Low Band Filter . Bl
it _,MICROPROCESSOR | MANUALS M 8 i 82
in Op Am
74 M-CDP1602 User Manal ... g LM3342 hetan Cunt Sourss 1.3
74 M-2650 User Manual L8 LM3352 ‘emperature Transducer LA
74 8800 8800 SUPPORT DEVICEs (F356N 8 JFET Input DPAmp . 74C164
74 MC6800 LF398N 8 Sample & Hold Amplitiers E 746173
74 MC6802CP WPl with cock ani b 1L LM389H omp.Comp. Prec. Ref. (.5ppm/C2) : nca
74 MCB810API 128x8 Static RAM ADC0804 -tit A/D Converter {1 S)p L 74€175
74 Parlpheral Inter, Adapt ﬁmcsszm . DACD806 -bit D/A Converter (0.78% Lin.} I
74 Priority Interrupt Controller 15, ADCDB09 -bit A/D Converter (8-Ch. Mull. .
74 1024xB-bit ROM (MCBBA30-6) . Y ADC0817 -bit A/D Canverter (168-Ch. Multh.) . z . 740195 16
74 Asynchronous Comm. Adapler . Bﬁg:ggg gs:{g;ﬁg""“ Micro. Comp. (0.05%). .1 NES7IN
74| Synchronous Serlal Data Adapter onv. Micro. Comp. (0.20%) . LH002CH 10 M703ON
74 6'6G00ps Digial MODEM X 0 e LMIOCLH X 03¢
14 2400bps Modulator . 1295 | pacran 12-0it D/A Converter (0.20% Lin.) . ... 6. LMELH - LMsa0r 5 : LM70oN
741 -Quad 3-state bus. trans. (MCBT26) .. 2. C0A051N 8-Cnannel Mutinfexer LA LHOO700H X LM3407-12 LM710N
It ; 804 SUPPORT DEVICES 30K BAUD UART .., DI TLo7ICP B LMsoT-15 Luriin
a b INSBO 0 . SPECIAL FUNCTION TLo72CP 8 59 LM341P-5 . LM723N
&4 o | or S Dbt . " | TLOT4CN 14 LM341P-12 . LM733N
[t 5 P Priority tnterrupt Contral o u%%ﬁzacﬁ ua: Mgggmkﬂﬂvev MZ) ... 2 LH0082CD X 1M341P-15 LM730N
n 8 P Orsconal s Dver . ual MOS Clock Driver (5MZ) . ot 8 Ma42b5 LM741CN
W e (I ) oM ] B A
X : Microprocessor Real Tim Clock . - X LHO094CD - -
1 12 ystem g"“"“"”/ Bus Drver . Mitzor wlcmpcompallhlﬂlm! Cock. 785 B Lwaoow 00 | UM3aan M748N 8
; p bt S pinitpiny Me 0 L e e Wom a5 | i e
: ent .10, LM302H
j p T e ey A1) A e win e .~ 222 | Luoan R3S o [ ey 8
7 12 o Pa'"p"a;”,o @y COPAZON 20 3-seg. VACFIuor. Drvr. (20-pinpkg.) ... 3. LM305H X LF355N . LM140BN 14
; 12 109, DMA Control ... 7. TELEPHONE/KEYBOARD CHIPS LM3DTCN : Lrasen : LMo 14
7 b rog. Interrupt Control . . - Push ultn Teephons Deler 14, LM308CN : LMISEN - LM1496N 14
B IRt Prog. CRT Coniraller .29, Repertory Dialer L LM309H k LM359N B LM1i556Y &
: 1 Tog Kaybaar/Dispiay oiorass 895 | Ava900 18 Chloe Ciook Baneretr i LM309K LM3roN ) LM1B0ON 16
7 ot ystem Imlng & Keyboard Encoder (88 keys) . LM310CN . LM373N . LM1B7IN 1B
b -bit Bi-Direct ‘Racubver co D0165-5 Keybaard Encoder {16 keys| . .8 LM311CN LM377 K LMI8T2N 18
8 149 -bit BI-O { Recaiver 2 Keyboard Encodsr (16 keys) . . . X ¥
8L 4 i Bl Directiondl Racaiver |15 o e Do - LM312H . LM3BON . LWIBTING 14
| ctal Latched Peripheral Driver . .. .. .4. Touch Tone Diatst RIS LM317MP LM3BTN : LM1gaoN 18
74500 no3 745/PROMS* 745243 14 2. Ctat Latched Paripheral Driver ... .. .4. MM53 190N Push Button Puss Dialer Y LM3ITT . LM382N E LM18YBN 14
us02 w3 74s244 20 2. LM317K LM3B4N : LM20027
7803 14 35 | 745124 16 295 | 745251 18 LM31BCN LM3BN-3 B . LM2877P
74804 14 45 | 745133 16 45 | 745253 18 LM39N X LM3BTN B . LM2878P
74505 14 45 745134 15 50 748257 18 LM320K-5 LM38IN w LM2896P-1
74808 W 39 | 745135 1B 69 748258 18 LM320K-12 LM3szN 8 LM3189N 18
74509 14 39 | 74513 M 139 | 745260 4 . LM32K-15 9. LF3geN 8 LM300ON 14
MSD 14 35 | 745138 98 89 | 745280 14 LM320T-5 LM399H LM390SCN 8
7481 ht} 35 745139 " 89 745287* 16 1.95 LM3207-92 TL494CN LM3909N 8
74515 14 35 745140 W 55 745288° 16 1.95 LM320T-15 v TL4g6CP LM3914N 18
74520 1 35 745151 15 .99 745373 W 249 LM323K NE510A LM3915N 18

ms22 W 55 | 748153 16 99 | 74s37a w0 249 . . LM32eN 14 NES294 LM3gI6N 18

74830 14 35 745157 1% 99 745387 18 195 LM329DZ NES31V RC4136N 14

74532 14 45 | 7a5158 96 99 | 74sa71c 20 595 IMIBIN B NES36H X RC415INE 8

74838 14 8% 745160 1% 249 745472° 20 4.95 LM3347 NE540K . RCA194TK
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CA3046N 14 89 CAJ083N 16 149 CAJ4OIN 14 ! %6
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04024 14 63 | CDa070 14 39 | CDA23 16 149 10/50v 5 16 12 | 47/6V nBol
Cod025 14 23 co4071 14 .29 CD4724 18 1.19 ‘tor 22/25V 9 16 .12 .7/25V 26 . g A
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mail this card today

[ YES, please send me my FREE Heathkit Catalog of easy-
and-fun-to-build electronic kits. | am not receiving your catalogs
now, and | certainly would like to get them regularly.

FREE HEATHKIT CATALOG

name
address
city
state zip

HAM RADIO 122-939 PC-142

(Please Print)




Fige
1C¢
HEATHKIT
CATALOG

Heath Company
Benton Harbor, Ml 49022

PLACE
STAMP HERE




Attn: Recruiters

Expose Your
Recruitment Ads
to the most
Technical
Audience of Radio
Hams Available

Here's how

Are you looking for a tech-
nically qualified person and
find that few are available
locally? Broaden your
search by running an ad in
HAM RADIO Magazine.
HAM RADIO's readers are
the most technically qual-
ified. Over 60% are active-
ly involved in one or more
arcas of the electronics in-
dustry. Their skills range
from bench technician to
design engineer. Here are
some of the benefits from
running an ad in HAM
RADIO Magazine.
e National coverage at
an affqrdable price
e Specially segmented
audience
e Active Hams who do
more than just read
about electronics —
they participate in it
Call today for more infor-
mation about placing an ad
in HAM RADIO. Get the
person you want!

CALL TODAY

(603) 878-1441

Ham Radio
Box 0
Greenville, NH 03048

THE IMPORTANT
CATALOG FOR

Hi-Tech Stations:
Amateur Radio's hottest ideas come
from the Ham-licensed engineers at
Heath. We have acomplete line of
world-famous gear you can build
from proven kits for unparalleled
performance, value and reliability.
There's more for the Ham at Heath!

Computer Operation:
“Micro™-enhanced ham shacks are
the wave of this hobby’'s future.
Pacesetter Amateur Radio en-
thusiasts are using computers to
design antennas, plot beam head-
ings, track OSCAR and transmit
RTTY. Heath and the Ham, once
again, are the perfect partners in
this new adventure.

Guaranteed Courses:
Heathkit/Zenith Educational
Courses are the low-cost, time-
saving way to learn. We have com-
prehensive programs to help earn
your Novice, General or Advanced
Class licenses. You can't fail - Heath
guarantees that you will pass!-or
we'll refund the purchase price.

Service and Accessory

Equipment: whether you need
a test instrument for electronics
service work, manufacturing and
design or hobby applications, see
us. All Heathkit instruments are units
of high-professional quality offering
our extra-value capability. Like our
20 MHz dual-trace portable oscillo-
scope, they're built to last and give
you reliable results every time.

SEE IT ALL IN THE
BIG, NEW HEATHKIT
CATALOG and read

| Please send my free Heathkit Catalog.

1480 Dundas St. East,
Mississauga, ONT
L4X 2R7

about our entire. khe:of | ! want to “build in" the quality difference. |
electronic kits. j Sendto: g:ﬂﬂ‘ cﬁ’r%ptl}lziga-’gg |
1 nton Harbor, i
SEND FORYOURS 1 i
TODAY! by
If coupon is missing, write:
Heath Company, | Address - ]
Dept. 122-932, I !
Benton Harbor, City — = State _
MI 49022 i i
In Canada: Heath Co., I AM-424R1 Zip__ - I

L—-——_—_———-———-———-
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UC

SPECIAL

UNIVERSAL COMMUNICATIONS OFFER !

A Division of

Innovative Labs, Inc.

2300 MHz DOWN CONVERTER
ASSEMBLED

12v POWER SUPPLY
ASSEMBLED

(Stationary or variable)

SELECTIVE PRE-AMP

SUPERVERTER |

(Crystal Board and PA)

CIGARANTENNA

4FT.DISH ANTENNA

(KD-44 25 DB OVERALL GAIN)

DRIFTMOD

HIGH GAIN TRANSISTOR

VIDEO STABILIZER

SUPER
SUPER SAVINGS SALE ENDS OCTOBER 1 SAVINGS!

KIT SPECIAL #1
Down Converter,
Power Supply,
Cigar Antenna
KIT SPECIAL #2
Down Converter,
Power Supply,

4 Ft. Antenna

For information or ordering
(817) 860-1641

I
|
|
|
]
I
I
]
I
|
|
]
]
]
I
|
|
]
]
: MC, VISA, Phone or Mail Orders Accepted.
]

]

Hours, 8:30-4:30 CDST; Mon.-Fri.

our product may be copled, but the performance is never equaled.

UN'VERSAL COMMUN|CAT|ONS g}%'n%ct’g:,sgx 76004-0339

Alaska
Microwave Labs

4335 E 5TH STREET ANCHORAGE.ALASKA 99504
(807) 338-0340 DEPT HR

CHIP CAPACITORS

GaAs FET )

COAX CONNECTORS

SILVER PLATING KIT

YPE N FOR 141 SEMIF S 15 (K
Will plate Copper Brass Bronge Nicke ewl
iold and most wiite metal alloy £36 I
NING VOL TAGE OV Wee =15 ¥ #0 MA 538 0
- AME AS V7211 BUE FREQ 1 BGH 3 i} 8
T O
1

APPROX X 3
APPHOX 3 2% 0= D62 510 5%

FEED-THRU CAPACITORS

W) PFOSOLDER TYPE

470 PF SOLDER TYPE g 5
LEADLESS CERAMIC CAPACITORS

N0 W NTEE ON SEMSCON

OPEN AT 8 PM EST CLOSED BPM PST
ORDERS ARE POSTAGE PAID
COD - VISA - MASTERCHARGE
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Be A Better
Listener.

Take command of your scanner or
shart wave receiver with help from
MONITORING TIMES.

Tune In:

Drug Smugglers
Police Action
NASA Crews
Pirate Broadcasts
Air-To-Ground
Ship-To-Shore

P.0. BOX 27, WASHINGTON. D.C. 20044

BalaREfadalafal

A

...And More! 2ND OP
by Jim Raflerty, N6RJ
' Completely revised and updated with all of the
Published bi-monthly, the TIMES Aamplets & sketiveir el
brings you up-to-date, authoritative ""T'“- 'l'l' orn : "‘;-I‘--‘-:_' :|2n'd‘ IU‘D_ "-“-:_' L .hjl.
. pensable of ] aid tor all Ragio Amateurs

articles on listening intrigue through-

out the radio spectrum. fhe 2nd Op gives

fixes in use. continent, 2
heading. time diff

vou at the twist of a dial pre

For a FREE sample QSL record and the |;1.'u‘j|.|. | Tist. Eve
issue, please write: ham needs a 2nd Op. Order yours today
MBNITORING TIMES e TS 59
140 Dog Branch Road 5 HR'PP_ S : i
Brasstown. N. C. 28902 = RS AR
OR CALL 1-800-438-8155 HAM RADIO'S BOOKSTORE

GREENVILLE, NH 03048
Tell 'em you saw it in HAM RADIO!




ELECTRICITY RTTY SCOPE

From The Sun
For Amateur Radi '

or m_aﬁeu_r _%IO NEW.
EREEE ]

iy

At Last! An RTTY Tuning Scope!

i And who else but HAL would bring you such a practical

TE— solution to the RTTY tuning problem. If all you have is

N -+ =] flashing lights, you know how difficult it can be to match
_ your transmit frequency with that of a received RTTY
Photovoltaic Systems, signal. The RS2100 RTTY Scope ends these problems

with an accurate display of the received signal (both sig-
nal amplitude and phase). The RS2100 is a matching com-
panion for the CT2100 Communications Terminal and
may be used with most HAL and other manufacturers’
RTTY equipment. An internal loop supply is included.

Components, Hardware
and Accessories.
For Home, Clubs

and Repeater Stations.
Dealer Inquiry Invited
Send $3.50 for Catalog to:

®X-Y tuning scope indication
ENCON CORPORATION [T "
Dept, H 27584 Schoolcraft ® 1" diameter green phosphor CRT

Livonia, MI 48150 ® Front panel focus, intensity, and position controls
(313) 261-4130 ® Internal 200 VDC, 60 ma loop supply

®Two loop keying circuits (high voltage or
optical isolator)

®3-1/2"x 8-1/4"x 10-3/16", 9 Ibs net, 12 1bs ship-
ping 120/240 VAC, 50/60 Hz power

1 1cati ®Scope indicator works with CT2100, DS2050,
This Publication DS2000, CWR685, CWR6850, CWR670,
is available in CWR6700, ST5000, ST-6K. ST-5K, and more

i ® Loop supply works with CT2100, DS2050,
Microform. DS2000, CWR685, and CWR6850

Write or call for more details. See the RS2100 at your
favorite HAL dealer.

HAL COMMUNICATIONS CORP.

BOX 365
URBANA, ILLINOIS 61801 217-367-7373

ierof The New Standard...

University Microfilms < .

International ey ol the Ultimate

Modern CW technology at its best! Carefully engineered

to make optimum use of today's keyers, the Bencher

Standard $42.95 lambic Paddle is a symphony of modern materials, design
Chrome $52.95 and workmanship. This is the paddle that provides the
Gold Plated $150.00 perfect interface between the CW operator and his rig.

i Kot och o At selected dealers or Smooth, instantly responsive and fully adjustable to suit

i Athust My 4510 add $2.00 handling your own touch. From the gold plated solid silver contacts

Write: to the heavy leaded steel base, it truly is the ultimate.

b i 333 W, Lake St., Chicago, IL 60606
L) p | 6 (312) 263-1808

More Details? CHECK — OFF Page 94 September 1982 [} 49




“DX-traordinary”...
superior dynamic range,
auto. antenna tuner,

QSK, dual NB, 2 VFO’s,
general coverage receiver.

A superlative, high-performance,
all solid-state HF transceiver,
that covers all Amateur HF
bands, and incorporates a 150
kHz to 30 MHz general coverage
receiver having an excellent

dynamic range.

160-10 Meters, with 150 kHz— 30
MHz general coverage receiver.
Covers all Amateur lrequencies,
plus WARC, on SSB, CW, FSK,
and AM. Incorporates general
coverage receiver.

Excellent receiver dynamic
range. Typical two-tone dynamic
range, 100 dB (20 meters 500 Hz
CW bandwidth).

All solid-state 28 volt operated
final amplifier. Lowest IM distor
tion. Power input 250 W on

Dyna-“mite”...
miniaturized,

5 memories, memory/
band scan.

The TR-7730 is an incredibly
compact, reasonably priced, 25
watt, 2 meter FM mobile trans-
ceiver, with five memories,
memory scan, automatic band
scan, plus other convenient
operating features. It is avail-
able with a 16-key autopatch
UP/DOWN microphone, (MC-46),
or with a basic UP/DOWN
microphone.

Dimensions: 5-3/4 W x 2 H x
7-3/4 D. inches. Weighs 3.3 Ibs,
Extended frequency coverage,
143.900-148.995 MHz. in 5 or
10-kHz steps.

SSB/CW/FSK, 80 W on AM.
SWR/ Power meter.
Avalilable with AT-930 automatic
antenna tuner buill-in, or as

an option. Covers Amateur
bands 80-10 meters, including
WARC bands.

CW full break-in. CMOS logic IC,
plus reed relay. Switchable to
semi break-in.

* Dual digital VFO's, 10-Hz steps,

includes band information.

* Eight memory channels. Stores

frequency and band data.
Internal battery memory back
up, est. | yr. life. (Battery nol
Kenwood supplied.)

* Dual mode noise blanker

(*pulse” or "woodpecker™). NB-1,
with threshold control, for “pulse”
noise. NB-2 for "woodpecker?

25 waltls RF output power, with
HI/LOW power switch,

Five memories. Simplex or
repeater operation, with trans-
mit offset switch. The 5th
memory stores receive and
transmit frequencies indepen-
dently, for non-standard splits.
Memory back-up terminal on
rear panel.

Memory scan, plus automatic
band scan. Locks on busy
channel, resumes when signals
disappear. or when scan
switch is pressed. Scan HOLD

* SSB IF slope tuning, allows

mieecee
Brszeosag

independent adjustment of the
low and/or high frequency
slopes of the [F passband.

CW VBT and pitch control.
Variable bandwidth tuning tunes
oul interfering signals. CW
pitch control shifts IF passband
and beat frequency. "Narrow-
Wide" filter switch.

IF notch filter 100 kHz. deep,
sharp, better than -40 dB.

* Tuneable, peak-type audio

filter for CW,

= AC power supply built-in. 120,

220, or 240 VAC, switch
selected. (Operates on AC only.)
Fluorescent tube digital display,
with analog type sub-scale, in
20-kHz steps.

* RF speech processor provides

or PTT switch on microphone
cancels scan.

UP/DOWN manual scan on
microphone, either version.
Four digit LED [requency
display.

S/RF bar meter. LED indicators
for BUSY, ON-AIR, REPEATER

operation

“Tone switch for internal tone

encoder (not Kenwood supplied).
Offset switch #600 kHz, or
simplex. Fifth memory for non
standard offset.

Optional Accessories:
* MC-46 16-key autopatch UP/

DOWN microphone.

* SP-40 Compact mobile speaker.
* KP5-7 Fixed station

power ‘-'sl.l}]{]l_\'.

TR=TT30C

TRIO-KENWOOD COMMUNICATIONS

higher average “talk-power?”
One year limited warranty.
Other features: SSB monitor
circuit, 3-step RF attenuator,
VOX, and 100-kHz marker.

Optional Accessories:

* AT-930 Automatic antenna
luner.

* SP-930 External speaker with
selectable audio filters.

* YG-455C-1 (500 Hz) or
YG-455CN-1 (250 Hz) plug-in
CW filters for 455 kHz IF.

* YK-88C-1 (500 Hz) CW plug-in
filter for 8.83 MHz IF.

* YK-88A-1 (6 kHz) AM plug-in
filter for 8.83 MHz IF.

* MC-60 (S8) Deluxe desk micro-
phone, with UP/DOWN switches.

Synthesized 70-cm FM
mobile rig

Covers 440-450 MHz. In
25-kHz steps, with two VFOs.
Transmit offset switch for
+5 MHz. Non-standard
oflset uses [ifth memory.
HI/LOW power switch se-
lects 10 or 1 watt RF outpul.
Similar to TR-7730 in other
features, including five
memories, memory scan,
automatic band scan, UP/
DOWN manual scan, lour
digit display, S/RF bar
meter, LED indicators. tone
switch, and same optional
accessories.

Basic UP/DOWN micro-
phone supplied with unit.




The TS-830S has every
conceivable operating feature
built-in for 160-10 meters
(including the three new bands).
It combines a high dynamic
range with variable bandwidth
tuning (VBT), IF shift, and an

IF notch filter, as well as very
sharp filters in the 455-kHz
second IF,

* LSB, USB, and CW on 160-10
meters, including the new 10, 18,
and 24-MHz bands.

Receives WWV on 10 MHz.

“Top-notch”...VBT, notch, IF shift, wide dynamic range

Wide receiver dynamic range,
Junetion FETs in the balanced
mixer, MOSFET RF amplifier at
low level, and dual resonator lor
each band.

Variable bandwidth tuning
(VBT). Varies IF filter passhand
width.

Notch filter high-Q active circuit
in 455-kHz second IF,

IF shift (passband tuning),

Noise-blanker threshold
level control.

" RS TER

Built-in digital display,
(Muorescent tube), with
analog dial.

* 614608 linal with RF negative

feedback. Runs 220 W PEP
(SSB)/180 W DC (CW) inpul on
all bands.

Built-in RF speech processor.

* Narrow/wide filter selection

on CW.

* SSB monitor circuit.

RIT and XIT (transmitter
incremental tuning).

MIC-@-CAR AF GAIN -8~ RF GAIN

PR
A W

AIT-9- IF SHIFT BAND

“Small talk”...IF shift, Processor, N/W switch, affordable.

A compact, all solid-state HF
SSB/CW transceiver for mobile
or fixed base station, covering
3.5 to 29.7 MH=.

B0-10 meters including the new
10, 18, and 24 MHz bands.
Receives WWV on 10 MHz.
TS-130SE runs 200 W PEF/160
W DC input on 80-15 meters,
160 W PEP/140 W DC on 12 and
10 meters. TS-130V version at
25 W PEP/20 W DC, all bands,
also available.

Digital display, built-in.
IF shift circuit
Speech Processor, built in

Narrow/wide filter selection on
CW and SSB with optional
filters.

Automatic SSB mode selection
(LSB on 40 meters and below,
USB on 30 meters and up)
SSB reverse switch provided.
RF attenuator. built-in
Effective noise blanker.

Final amplifier protection circuit
assures maximum reliability
Output power is reduced if
abnormal operating conditions
occur. For very severe opera
tions, optional cooling fan. FA-4.
is available.

Dimensions: 3-3/4 H x 9-1/2 W x
11-9/16 D (inches). Weight:

12.3 lbs

Other leatures: VOX, CW semi
break-in with sidetone, one fixed
channel. and 25 kHz marker.

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut, Compton, California 90220

Optional accessories:

* SP-230 external speaker

* VFO-230 external digital VFO
with five memories, digital
display

* VFO-240 external analog VFO,

* AT-230 antenna tuner.

* YG-455C (500 Hz) or YG-455CN
(250 Hz) CW lilter for
155 kHz IF.

* YK-88C (500 Hz) or YK-88CN
(270 Hz) CW filter for
8.83 MHz IF.

* KB-1 deluxe heavyweight knob.

Optional DFC-230 Digital
Frequency Controller
Frequency control in 20-Hz
steps with UP/DOWN micro
phone (supplied with DFC-230).
Four memories and digital
display. (Also operates with
TS-1208S, TS530S, and
TS-8305.]

Optional accessories:

* PS-30 matching power supply
(TS-130SE)

* KPS-2]1 power supply
(TS-130SE).

* PS-20 power supply (TS-130V).

* SP-120 external speaker.

* VFO-120 remote VFO

* FA-4 fan unit (TS-130SE).

* YK-88C (500 Hz) and YK-88CN
(270 Hz) CW filters.

* YK-B8SN (1.8 kHz) narrow SSB
filter

* AT-130 antenna tuner.

* MB-100 mobile mounting
bracket.



quality says itall...

OHN ‘‘fold-over” Towers offer
nbeatable value. These towers
et you work completely on the
ground for antenna and rotator
installation and servicing elimi-
nating the need of climbing the
tower. Send $2.00 for complete eataf6g.

S "’
L

5

\|

4

3

Iron Powder and Ferrite GOT SOMETHING TO SELL?

TOROIDAL ‘ ORES Try a classified ad in Amateur
Radio's #1 magazine, ham radio.

Non-commercial ads $.10 per
word. Commercial ads $.60 per
word. No agency discounts al-
lowed. 15% discount allowed
for ads run 6 consecutive
months without change. 33%
discount allowed for ads run 12
months without change. Pay-
able in advance. Deadline 15th
of 2nd prior month.
From something simple to
In Germany Elexironikiagen. Wilheim — Mellies Sir 88 4930 Detmola 18 West Germany something exotic, ham radio

In Japan Toyomura Electronics Company, Lid . 7-9. 2-Chome Sola-Kanda. Chiyoda-Ku. Tokyo. Japan readers are interested. And re-
sults prove that they BUY!

SYNTHESIZED
THE PROFESSIONAL, SIGNAL GENERATOR Send your ad in today. Send

Shielding Beads, Shielded Coil Forms
Ferrite Rods, Pot Cores, Baluns, Etc.

Small Orders Welcome
Free ‘Tech-Data’ Flyer

AMIDRON. . since 1963

12033 Otsego Street, North Hollywood, Calif. 91607

10 payment with order or give us
TOUCH TONE b your MasterCard or VISA and
ENGODEH MADE IN $349.95 we'll charge your account for
; Usa plus shipping you.
( ] o Covers 100 to 185 Mt 7 steps with thumb Name
ame| " An ultra high quality s _
encoder for professional - 1o Address
application. Absolute reliability and c
Ll.:nctlon moz:es :he difference. :‘here‘:: ity
po encoder for every system a
application. Totally serviceable, easy to State Zip
operate and install. Call or write for free Card Number
catalog and information! (213) 852-1515 { mlinie resolt bie MasterCard VISA
or P.O. Box 3435, Hollywood, CA 90028. ones. AM  precision 120 dB calibrale Auatol Expires
pMEIuJ . » Ms o Call tor details » Dealers wantefl worldwide HAM RADIO MAGAZ]NE
PipocCommunications VANGUARD LABS Greenville, NH 03048
Emphasis is on Quality & Reliability 196-23 J;rrrll;;?a:;} :sgtg;zgv 11423
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Here’s the ticket to I
getting your  <gmm °°i O
ticket Ry

Suggested Retail
. e
Q e

A complete 25 Watt,

3-band, CW transceiver

that's perfect for the

Novice and is packed with

fun for you Elmers too! Work

it at home base, or plug into a
- 12V battery for mobile use. Comes

complete with transceiver, code key, 3 band dipole, « 25W input with 10-15W nominal output

head set, log book, ARRL license manual, plus radio  + 12 gypc, 350ma display on, 75ma display off, 2.5 amps

and code course on cassette. Options include transmit

matching tuner, NI-CAD 12V portapak, and 120V « 5"Wx2%"H x7"D. 4 Ibs.

power supply with speaker.

Dealer
inquiries invited.

Features:

* covers all of 80, 40 and 15 meter amateur bands
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CES INTRODUCES THE
NEW 510SA “SMART PATCH”

The State of the Art Simplex Interconnect

Communications Electronics Specialties introduces the CES 510SA
“Smart" Simplex Autopatch, with many important new features never
available before: = Three digit control codes with user programming.
* A sophisticated toll restrict provides positive long distance lock out
* Time-out and COR activity timers with warning beeps and digital pro-
gramming. * Rotary or DTMF dialing. ® Phone line in-use detector prevents
interrupting a call in progress, and sends unique CW sequence. * Phone ring
detection logic enables unique CW sequence. * Digital programming of the sample
rate and width, and noise gate sensitivity control, for easy interfacing with most radios.
Simple and direct connections to radio
Options available: « Smart CW identifier with unique CW messages for each patch function.
* FCC type accepted phone line coupler. » Special tone squelch kit to operate patch through
repeaters

CES

The 510SA —the newest advance in interconnect technology, from the innovators at:
Communications Electronics Specialties, Inc.

Post Office Box 507 » Winter Park, Florida 32790

(305) 645-0474 « Toll-free (for orders only): (800) 327-9956

S| ALL BAND TRAP ANTENNAS!

PRETUNED - ASSEMBLED FOR ALL MAKES AM -

ONLY ONE NEAT SMALL ATEUR TRANSCEIVERS !
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NEEDED! Can be used as  inverted V's ~ siopers - in attics, on

m h * n w bullding tops of harrow lots The ONLY ANTENNA YOU WILL
EVER NEED FOR ALL BANDS! NO BALUNS NEEDEDM

New T converts any VHF FM receiver into an advanced - -2 tap-104 11 -Model 998BUC $79.95

FAT 54 f1. - Model 1001BUC $TE 95

ochnnbﬂ (patent pendi
Doppler Direct Fl“ndor SImpnh? Llug into receiver’s antenna and external speaker
jacks. Use any four omnidirectional antennas. Low noise, high sensitivity for weak

2 rap- 2611, - Model 1007TBUC. $7795

signal detection. Kits from $270. Assembled units and antennas also available. Call or Eamoda ' $5100 Let v pantove | Eimcih TV OEL M USA
write for full details and prices. Gore, namaes and 6x. Sete. Ph 1308 298-60 05 AN & Cori

week days W

® ship in -1 days. ALL PRICES MAY INCREASE
5540 E‘ M M' SAVE - ORDER NOW) Al srtennas gusrantesd for | year
y w M m usa FAEE INFO AVAILABLE ONLY FROM
WESTERN ELECTRONICS
Dept. AC- 9 Kearney, Netwasha, GOBAT

AU FMIAMISWILW === Teen SAY

4-Band Portable with PLL Tuning

NOW ONLY
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Questions and Answers

Entries must be by letter or postcard only. No telephone requests will be accepted. All entries will be acknowledged when re-
ceived. Those judged to be most informative to the most Amateurs will be published. Questions must relate to Amateur Radio.
In the case of two or more questions on the same subject, the one arriving the earliest will be used.

! have two questions that 've often
wondered about and would appreci-
ate your looking at.

I've often noticed that transmitter
power is rated in terms of peak enve-
lope power (PEP). How can [ use this
figure to estimate the approximate
output power of the rig?

Also, | have an older transceiver
that displays a mild hum on the re-
ceived signals, just enough to cover
very weak stations. How can this
hum be eliminated, and what causes
the power supply to jump somewhat
when it is first turned on? — Christo-
pher B. Hays, WBOLPV.

As for power output, the Amateur
service is the only one in which power
limitations are expressed in terms of
final-stage input power. In all other
services, the output power is used.
With certain exceptions, the Amateur
limit is 1000 watts to the plate circuit
of the final amplifier; while FCC 97.67
doesn’t say so, this means the prod-
uct of the dc plate voltage and the
current. This is known as the average
power,

When we modulate the transmitter
we get an envelope containing the
modulation that has peaks and val-
leys — but there is no simple relation-
ship between the peak and the aver-
age level of the human voice. So we
““assume’’ that the PEP is twice the
average power. Hence, the limit of 2
kw PEP, or 1 kW CW or average.

Now, the output power is a ques-
tion of the efficiency of the transmit-
ter's output stage. Assume 55 per-
cent efficiency. If the transmitter is
rated at 180 watts /input CW, its out-
put is 100 watts CW. If it is rated 360
watts PEP /nput, it will yield 200 watts
PEP output — which is still 100 watts
CW! Your primary interest is output
power. Since PEP is a function of the
individual voice, there is no standard
of comparison other than average
power output.

As for your “older’ transceiver, |
have to make some assumptions. My
first assumption is that it is a tube-
type. If the hum is 60 Hz, it can be
heater-to-cathode leakage, remedied
by tube replacement. If it is 120-Hz
hum, it probably means your filter
electrolytic capacitors need replace-
ment — they have a finite life. Also,
the cathode bypass capacitors in the
audio stages of the receiver section
should be checked.

That “jump’’ you refer to is usually
a “‘grunt’’ from the power transform-
er that results from high inrush cur-
rent. Assuming solid-state rectifiers,
when the radio has been off, the filter
capacitors look like a short-circuit un-
til they charge. Also, some power
transformers are designed so that
they are operated at high flux density
and with low primary-winding resis-
tance, thus causing a “’grunt’’ that
depends on when in the 60-Hz supply
cycle they are turned on.

! have a question about the effi-
ciency improvement of a beam anten-
na. Would it be possible to have a
gain in dBs if the beam could be ro-
tated not only in the horizontal but
also in the vertical plane, say in line
with the radiation angle? Since the
latter could be found only by experi-
menting for the best gain, rotation
should also be a possibility. | wonder
if any tests have been done in this
respect. — Hans W. Schaedel,
VE3BWE.

Thirty years ago, there was a ham
in Chicago who used two rotators on
his 10-meter beam, one for horizontal
azimuth and the other for vertical ra-
diation angle. | remember that when
we could no longer hear other sta-
tions (this was at distances of 15
mites), he would still be very strong
because he *'tilted’” his boom for
maximum received signal. The only
formal reference | could find was in
regard to NBS studies of ionosphere
opacity at 50 MHz, but there were no
definitive conclusions that are appli-
cable here.

The propagation experts claim that
after one skip off the ionosphere the
transmitted wave changes polariza-
tion, becoming more vertical or circu-
lar than it was at the transmitting
antenna (which was horizontally po-
larized). This idea of adjusting vertical
radiation lobe angle from ground is

September 1982 55



intriguing, but | think you wili agree it
becomes somewhat impractical with
large Yagis; the mechanical problems
are difficult to solve.

| might suggest you try a combina-
tion: a vertical with a good radial sys-
tem, a Yagi on a tower than can be
raised and lowered, and a horizontal
long wire close to ground. By switch-
ing among these antennas you might
be surprised by the difference in re-
ceived signals. And you may be sur-
prised to find that the ’‘reciprocity
theorem’’ (that transmitting and re-
ceiving capability should be the
same} doesn’t always hold true! A
combination of antennas with differ-
ent vertical radiation angles can ac-
commodate many point-to-point
communications situations. And then
there are the slopers and drooping in-
verted-Vs — if you have enough real
estate, you can have a ball.

Why is it when | use my rig on SSB
that the current meter shows only
about half the tune-up (plate) current
and the wattmeter shows onfy about
half the (output) power? — Mike
Bruce, KA4BCM.

The answer is found in the charac-
teristics of human speech and the
mechanical (ballistic} characteristics
of meters. When you tune up on CW,
you are injecting a fixed-level audio
signal into the low-level audio cir-
cuits, or the balanced modulator is
set so an actual carrier is transmitted,
depending on the type of trans-
ceiver/transmitter.

Now, when you speak into the mi-
crophone, you no longer have a fixed-
level signal. The ratio of peak-to-
average in the human voice is about
three to one or more; speech is not si-
nusoidal. When using meters (plate-
current, power, VU, etc.), the ability
of the meter to follow these instanta-
neous changes comes into play —
the meter needle moves slowly at
first, might overshoot, miss a short
burst of energy entirely, and slowly
settle back. The type of meter you
should use to monitor your modula-
tion level is called an oscilloscope —
it is not affected by these baliastic
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problems to any significant degree.
Then you can set your mike control to
produce maximum peak output power
without flat-topping or distorting. In-
cidentally, an interesting question
arises: How do manufacturers arrive
at the ALC maximum line on their
meters? I'll wager it's done with a
constant-amplitude audio signal at
onefrequency. Soagain, use a scope!

What can you tell me about the
“gray line,”” and how can | use it for
DX? — Donald G. Ramras, KD6GR.

This topic involves the subjects of
short-wave radio propagation and as-
tronomy. Simply, the ““gray line" is
the “‘twilight zone,” that is, the por-
tion of the earth that delineates day-
time from nighttime. This line (really a
band) usually occurs * 30 minutes on
either side of local sunrise and local
sunset, so we have about two hours
of gray line per day. It has been found
that hf propagation along this line is
extremely efficient. The popular rea-
son given is that the D layer of the
ionosphere is minimal or nonexistent
then and the signals are not absorbed
as they would be during the day.

Astronomy? The position of this
path varies with the earth’s inclina-
tion to the sun. The position of the
path can be predicted with the use of
a globe, and a piece of cardboard
larger than the giobe that has a hole
cut in it, and a table of inclination
angles from the North/South Poles
for different dates. A commercial ver-
sion of this globe specifically designed
for the purpose of gray-line prediction
is available in Europe.

Insofar as short- or long-path Great
Circle propagation is concerned, a
signal bounced off the ionosphere
will take the path that has the least
absorption. Again, this is related to
D-layer absorption, affected by the
sun striking the ionosphere. The fre-
quence optimum de travail {optimum
working frequency) for a given path
{point-to-point) is determined by the
maximum usable frequency, MUF,
the highest frequency that can be
used for transmission using reflection
off the regular ionospheric layers.

The MUF is affected by sunspot ac-
tivity.

For those interested in pursuing
this fascinating subject, the sug-
gested bibliography is: The Short-
wave Propagation Handbook by
Jacobs and Cohen, from Cowan Pub-
lishing; 80-Meter DXing by Devol-
dere, from Communications Technol-
ogy, Inc., Greenville, NH; “The Gray
Line Method of DXing,” by Hoppe,
Dalton, Capossela, CQ, September,
1975; and The ARRL Antenna Book,
Chapter 1, from the American Radio
Relay League.

! need a clear, concise definition of
an rf ground. | have read that they
can be important, especially with
QRP operation. — Elliott Gee,
KA4PQF.

An rf ground is one that makes a
low-impedance connection with
earth for frequencies in the radio
spectrum. Now, for 60 Hz, it is not
much of a problem to contact “‘earth.”
A fair sized conductor is connected to
a single rod. To improve contact with
earth, multiple rods (or radials)
should be used, usually the more the
better. When operating at rf, how-
ever, a problem arises — this single
wire has inductance as well as re-
sistance.

For instance, a ten-foot length of
#10 AWG solid copper wire has a re-
sistance of about 0.01 ohm and an in-
ductance of 4.13 yH (assuming it's
straight and that most of the current
is flowing on its surface — skin ef-
fect). At 21 MHz our ground wire
looks like 0.01 + j 662 ohms — not
very effective! Also, consider that as
rf travels along a wire there are
standing-waves of voltage (and cur-
rent) produced. The impedance at
any point is the voltage divided by the
current. Therefore, the solution is to
use several ground wires of different
lengths, avoiding lengths that are
multiples of quarter-wavelengths in
our bands. Then, if one length shows
a high impedance at the operating
frequency, it is probable that one or
more of the other wires will be at low
impedance to ground.



Starting from one common point in
our shack (the "equipment ground”’
point), run these different lengths to
our ground rods or radial system.
Connect each piece of equipment
with its own lead (try and keep them
the same length to minimize potential
differences) to this equipment
ground. Use insulated wire so it
doesn’t rub against any metallic ob-
ject and create noise. Make solid con-
nections and inspect them periodical-
ly. Do not use water pipe or electrical
wiring grounds. Use at least #10 AWG
wire and keep the run as short as
practical, usually out the window
along the outside of the building to
earth. If all else fails, consider using a
counterpoise underneath your anten-
na. Good luck!

! would like information on the new
WARC bands, phone and CW por-
tions — Brian Grant, VE4ALR.

WARC-79 produced three new
bands for Amateur use: 10, 18, and
24 MHz. The frequencies from 10.1 to
10.15 MHz, the first to be used, will
be on a shared basis with fixed serv-
ices, and the earliest date of use was
to have been January 1, 1982. The
other two bands, 18 and 24 MHz, will
be exclusive — after the fixed service
stations now using these frequencies
are reassigned. That will probably be
after mid-1989!

The 50 kHz of the 10-MHz band we
have will be shared on a secondary
basis; that is, they can cause interfer-
ence to us, but we can't cause inter-
ference to them. There is some move
toward CW-only use of the 30-meter
band, but even this is not universally
accepted.

Your British cousin went on the air
on January 1, along with some other
countries. Here in the States, the FCC
is still contemplating the situation, lis-
tening to objections from current
users of these frequencies and wait-
ing for Senate ratification of the
WARC-1979 treaty. It will probably be
a while before U.S. hams use this
band. Canada has use of this band
now.
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operation upgrade:
part 9

The ninth part

‘in a continuing series
designed to help you
upgrade your ticket

The ninth article in this series on upgrading your
license presents in reasonably simple terms what is in
actuality quite a complete group of theories. The first
article (September, 1981) discussed direct current
circuits. This was followed by some alternating cur-
rent theory, active devices Amateurs use, simple
power supplies, and practical amplifier circuits. The
last two articles discussed the fundamentals of CW
transmitters and receivers.

This month we will investigate the radiation of
radio frequency energy, or waves, from wires, some
basic antennas, wave motion through space, trans-
mission lines, and the SWR meter. You should under-
stand that, without a properly operating antenna,
even maximum power input to a transmitter may not
produce satisfactory communications.

58 September 1982

electromagnetic radiation

When an antenna wire is fed rf ac energy, elec-
trons are forced to oscillate back and forth along the
wire. This produces an alternating electromagnetic
field around the wire, and an alternating electrostatic
field from one end to the other end of the antenna.
We will consider only the electromagnetic part, but
remember that it could not exist without the electro-
static field being there also.

The fundamental center-fed dipole-type antenna is
shown in fig. 1. It consists of a half-wavelength (\/2}
horizontal wire, fed in the middle by a two-wire trans-
mission line {feeder, or feed line). The bottom of the
feed line is coupled to a transmitter (if you want to
transmit energy} or to a receiver {if you want to re-
ceive energy picked up by the antenna).

The antenna wire can be cut to the basic A/2
length from a formula based on the velocity of radio
wave travel in meters per second (the velocity is
roughly 300,000,000 m/s). For a frequency of 7 MHz,
or 7,000,000 cycles per second {Hz), the full wave-
jength can be determined by dividing the velocity by
the frequency. So, a 7-MHz signal has a wavelength
of

300,000,000

N= "7 000,000

= 42.857 meters

If 7-MHz ac has a wavelength of 42.857 meters, its

By Robert L. Shrader, W6BNB, 11911 Barnett
Valley Road, Sebastopol, California 95472



north magnetic field being radiated from the antenna
would travel 42.857 meters outward in the air before
the next north magnetic field would be produced
around the wire. During this period, the field around
the wire would decrease to zero, become a south-
polarity field, reach maximum, decrease to zero, and
expand out to maximum north again. The magnetic
fields build out and back because an alternating elec-
tron current is being driven back and forth in the wire
by the transmitter. Although 42.857 meters is the full
wavelength of a 7-MHz ac wave, the wire can be cut
to a half-wavelength (\/2) and still allow the elec-
trons to oscillate back and forth in it with minimal
opposition.

We might expect that a 7-MHz, A/2 antenna would
be 42.857/2, or 21.4 meters long. But that's too
easy. A properly operating A\/2 antenna will be only
about 95 percent of our computed length, because of
“end effects.”” You can use one of the following for-
mulas, which include the 5 percent end effect correc-
tion, when computing the correct length of a \/2
antenna:

In meters, \/2 = 4425
Smn,

Infeet, \/2 = - 798
fMHz

According to your own calculations, to what
length should you cut a 7-MHz A\/2 antenna wire?
How about 20.357 meters, or 66.857 feet? Do you
agree?

An interesting point regarding an antenna is its im-
pedance. If you were to measure the impedance of a
A/2 antenna end to end it would be something like
2500 ohms, depending on wire size, height, and so
forth. If you cut a \/2 antenna in the middle, this
opening should exhibit an impedance of about 72
ohms to any feedline coupled to it, again depending
on conductor size and height. We will say that a A/2
antenna has a center impedance of about 72 ohms. If
we connect a pair of wires of just the right diameter
and spacing they can also be made to have a charac-
teristic impedance of 72 ohmes. If such a parallel-wire
transmission line is fed 7-MHz rf ac, it will transfer all
of its energy to the 72-ohm opening at the antenna
center and all of this energy will be radiated into
space by the antenna. Actually, a A/2 antenna exhib-
its a 72-ohm impedance when at any quarter-wave-
length (\/4) multiple above the ground. If it's only an
eighth-wavelength (\/8) above ground, the center
impedance drops to about 35 ohms. At 3/8-wave-
length (3\/8) above ground, it shows about 98 ohms.
At 5\/8 above ground, it shows about 58 ohms, and
so on. Above two wavelengths in height, the center
impedance will be constant at 72 ohms.

~
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fig. 1. Basic dipoie coupled to a power amplifier by a
parallel wire transmission line.

Of course, if you change the frequency of the rf ac
you are feeding to the transmission line from 7 to 7.1
MHz, the antenna will no longer be in resonance with
the ac. The 66.86-foot antenna will now be a little too
long {for 7.1 MHz it should be 65.9 feet). Electrons
oscillating at 7.1 MHz will not have enough time to
reach the end of the antenna before the ac cycle al-
ternates and they must start back again. As a resuit
maximum current never is produced in the antenna
and some of the energy which the antenna is unable
to accept is reflected back down the transmission
line. The reflected energy develops high and low
voltage points (loops and nodes) on the transmission
line which can make the /ine act as an antenna and
radiate rf waves. When the antenna is taking all of
the energy and none is reflected back down the line,
the voltage across the line at all points is equal and
the line is said to be "“flat.”

When the antenna is not the proper length for the
frequency of the ac being fed to it, then the impe-
dance exhibited at the center will no longer be a re-
sistive 72 ohms, and will no longer be a match for a
72-ohm line feeding it. An impedance mismatch al-
ways results in less than maximum power transfer, as
discussed previously.

In the case of an antenna being too long for the ac
frequency being fed to it, the antenna looks inductive
(appears to have X,) to the feeder. The inductive re-
actance can be cancelled by opening both wires of
such a dipole {two \/4s makes a A/2) and adding the
correct value of capacitance (X¢) to bring the anten-
na back into resonance. The antenna will now be res-
onant to the exciting ac and no standing waves (high
and low voltage and current points) will be developed
on the feed line.
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An antenna that is too short for the ac frequency
will appear capacitively reactive to the driving source
{feed line). Both sides of the antenna can be opened
and loading coils with the correct value of inductive
reactance can be added to bring it to resonance and
make it accept maximum power from the feeder.
However, when an antenna is loaded to make it reso-
nant, its center impedance may decrease somewhat.

basic vertical antennas

The basic horizontal antenna is the dipole discussed
above. If such an antenna is rotated 90° so that the
wire is oriented vertically (assuming the lower end
does not touch the ground), it can be called a vertical
A/2 dipole. Maximum radiation of energy from any
A\/2 antenna is always at right angles to the wire (E
and W and skyward for a horizontal antenna laid out
N and S). There is essentially no radiation off the
ends. The radiation lobes of such an antenna are
shown dashed in fig. 1. When the dipole is vertical it
radiates nothing upward, but radiates equally well in
all horizontal directions from the wire. It is said to
have omnidirectional, or all-directional, lobes,
whereas the horizontal dipole has bidirectional, or
two-directional, lobes (disregarding the upward radi-
ation component).

If a second \/2 wire is attached to one side of the
horizontal dipole we would have a full-wave antenna,
fed at the center of one of its /2 sections. We could
keep adding A/2 sections to one side of the antenna,
and the feedpoint could remain where it is. An unlim-
ited number of such \/2 sections could be added and
it would still be resonant. Whereas a \/2 antenna has
maximum radiation lobes at right angles to the wire,
a 1\ antenna has two lobes, each about 50° from the
wire. A 3 \/2 antenna has one lobe at right angles to
the wire and two at about 40° from the wire. A 2\ an-
tenna has four lobes, a 3\ has six lobes, and so forth.
Every time a \/2 is added a new lobe is formed. As
the antenna is lengthened the lobes of greatest
length (those which contain the most energy) fall
closer and closer to the wire. A 4\ or longer “long-
wire'’ antenna becomes most directional in line with
the antenna wire, rather than at right angles to it as in
aN/2dipole.

It is also possible to use just half of a vertical dipole
and use a ““ground’’ connection to make the earth
operate as the unlimited number of A\/2 sections for
the other part of a long-wire antenna. In such a case
a \/4 vertical antenna is developed, fig. 2. The earth
connection, called a ground, may be a series of four
to perhaps twenty A/4 wire radials extending out
from under the vertical section, as shown. An electri-
cal ground rod might be used but only if it makes a
very good electrical connection to an area of excep-
tional electrical conduction (salt marsh, for example).
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fig. 2. Basic A/4 vertical antenna showing transmission
line, ground radials, and radiation lobes (dashed).

If the ground system radials are buried under the
ground they may be made less than a A/4. If the
ground is kept wet the radials may not need to be
more than N/ 10 long, nor number more than four or
SiX.

The impedance of a vertical antenna, if the anten-
na wire is opened at the point where the ground radi-
als converge, will be about half that of a horizontal
dipole, or about 36 ohms. Feed lines are manufac-
tured in 50-63 ohm and 73-75 ohm values. To match
a 36-ohm feed point, two equal-length 75-chm lines
can be paralleled, or a 50-ohm line can be used and
the mismatch tolerated (this produces an SWR of
50/36, or 1:1.39, discussed later).

A N\/4 vertical working against ground has an om-
nidirectional radiation pattern, but because of the re-
ftection of the radiated wave from the nearby ground
the horizontal part of the lobe will be somewhat
shorter (shown dashed) than that of a vertical A/2
well above ground. We can say the vertical \/2 has
more horizontal gain than the vertical A\/4 antenna.
The better the ground under any antenna, particular-
ly a A/4, the better it will reflect waves from or to the
antenna and the more gain the antenna will have.

The polarization of a radio wave is the direction
taken by the electrostatic field of the antenna. Thus,
a horizontal antenna transmits horizontally polarized
waves, and a vertical antenna radiates vertically po-
larized waves.

solar and ionospheric effects

The earth is surrounded by a band of air, thickest
near the earth’s surface and thinning as altitude in-
creases up to about 600 miles (1000 km). Ultraviolet
energy radiated from the sun can cause ionization
(breaking up of atoms and molecules of air in the
higher altitudes into positive and negative particles).
These ionized particles tend to form into reasonably
well-defined bands above the earth’s surface, and
are referred to as the D, E, and F (Fy and Fy} layers.
Radio waves travel at higher velocity in the areas of
lowest density. The top part of a wavefront starting



out at 45° above the horizon, for example, will begin
to accelerate more than the part of the wave that
started at 44°. This resuits in the top of the wave-
front speeding up, causing the wavefront to bend
back down toward the earth, fig. 3. Can you see that
the same wavefront traveling at different angles from
ground might return to earth at different places?

The part of a radio wave that travels directly over
the surface of the earth will induce currents into
buildings, trees, and the earth itself. it will lose ener-
gy and become weaker as it travels. Such a ground
wave may produce readable signals for only a few
miles if its frequency is in the high-frequency range.
Low and medium frequency (VLF, LF, MF) radio
waves may produce usable signals for hundreds to
thousands of miles. Anyone in the area between the
ground wave and the point where the closest re-
flected (or refracted) wave returns to earth is said to
be in the skip zone. In the skip zone you will not be
able to hear signals from the transmitter at all. As the
day progresses, however, the ionospheric layers
change density and the skip zone may close up — or
it may lengthen. in general, the higher the frequency,
up to about 30 MHz, the longer the paths that will be
usable but the longer the skip zones may be. Above
30 MHz, radio waves may bend so little under normal
conditions that they pierce the ionosphere instead of
being refracted by it, as indicated by the nearly verti-
cal ray shown in fig. 3.

It is quite common for one point on earth to be si-
multaneously receiving the same signal refracted
from two different layers or from two different parts
of the same layer. Since the path lengths of two such
waves are different, the two signals may be in phase
and augment each other at a receiver at one mo-
ment, or they may be out of phase and cancel each
other the next. To the listener the signals are fading
in strength. Because of changing solar activity, the
ionospheric layers are continually varying in density.
As a result, all signals out of strong ground-wave
range will continually be fading to a greater or lesser
extent. Even ground-wave signals with a path of over
a couple of miles will fade to some extent, because of
reflections from the ionosphere, from aircraft, or
other variables. However, the true ground wave does
not change in strength at all, day or night.

It is almost unbelievable how much difference
there can be in the strength of two radio signals from
the same station if only a couple of hundred hertz
apart in frequency. An amplitude modulated (a-m)
voice signal consists of a carrier frequency with side-
bands out 3 kHz on both sides. If the carrier frequen-
cy fades out but the sidebands do not, the signal is
still loud, but very badly distorted. As you listen to
such signals, first the low frequency sidebands of the
voice may fade out, and then the higher frequencies

may fade. This is called selective fading and is one
reason why single-sideband (S$SB) emissions are so
much more satisfactory than a-m. SSB signals have
no carrier to fade and cause distortion.

During sunlight hours the layers are most dense.
At night, the D layer thins and the two distinct F1 and
F, components thin out and rise to form a single F
layer.

It is difficult to generalize on the daily variations of
radio wave paths for the many different frequencies
of our high-frequency bands. We might state that
the low frequencies {1.8-2 MHz) are at their best at
night for long-distance communications. The higher
frequencies (28-30 MHz) tend to be better in the day-
time for DX. Sometimes, when the solar activity is
great, the layers are so dense that they attenuate
radio signals of all frequencies outside of the ground
wave range. In general, communications at 50 MHz
and higher are made by line-of-sight (direct wave)
only. if you can see the other station you can work it.
However, VHF and UHF signals do bend down over
hills, particularly if the hills present a sharp demarca-
tion to the wavefront. As a result it is not unusual to
be able to work such stations that are a little past
line-of-sight. The higher your antenna the farther to

both the visual and radio horizons. The approximate
VHF and UHF radio horizon can be computed to be:

D = +\J2h
where D = distance in miles to the radio horizon

h

it

height of the antenna in feet

The formula allows for the fact that VHF and UHF
radio waves traveling over reasonably flat terrain ex-
tend somewhat past the visual horizon.

It is possible to transmit radio waves upward and
receive reflections back on earth a split second later.
If the frequency of these ionosphere ‘““sounding’”
emissions are checked, it will be found that at any
particular time of day, above a certain frequency no
return will be produced. From this the maximum us-
able frequency (MUF) can be determined. MUF charts
are made up to indicate what frequencies might be
best to use at specific times of day, for several days
or weeks in advance. Such charts are particularly
helpful when you’re looking for DX contacts.

The D layer is present only when the sun is nearly
directly overhead. if dense, it can absorb lower high-
frequency-band radio waves. The E layer, about 75
miles up, is most effective at refracting signals during
early morning and afternoon. Some solar flare-ups
can develop a sporadic E layer, which can produce
some interesting short-skip communications up to
1000 miles or more on the 28 and 50 MHz bands.
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Most long distance high-frequency communications
make use of refraction from the F layer(s).

Every eleven years the number of sun spots in-
creases producing active DX radio communications.
But at any time, if there is a spot on the sun with par-
ticularly high activity, its radio effect on earth may be
felt again in twenty-seven days, which is the rota-
tional period of the sun on its axis.

When there is a sudden ionospheric disturbance
(SID) caused by solar flare-ups, many particles enter
the ionosphere. All radio communications can be
shut down for hours or days because of the absorp-
tion of the energy of radio waves by the highly ionized
layers.

Solar particles may stream into the earth’s mag-
netic field and produce visible ionization above the
magnetic pole. This ilumination is called the aurora,
and, in the Northern Hemisphere, is visible roughly
north of latitude 45. It is possible to bounce Amateur
Radio signals off the auroral sheets and communi-
cate for several thousand miles if both stations point
their antennas at the ionized areas. CW is the best
means of communications, because of the rapid flut-
ter of such reflected signals.

The troposphere is the band of air from ground lev-
el up to about ten miles altitude. The air in the tropo-
sphere can form in warmer and cooler layers. Warm
air is less dense than cool air, so when VHF or UHF
radio waves are radiated into a strata of warm air be-
tween two cooler layers, they bend and travel along
such a duct for hundreds of miles before the layer de-
cays and they escape, possibly returning to earth.
Ducting is most often experienced over large flat
areas, such as oceans or deserts.

The variations normally present in air masses
slightly above ground level are usable for what is
termed scatter transmissions. High-power VHF or
UHF radio waves are beamed at the horizon. Normal
disturbances in the air 10 to 50 miles out can scatter
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fig. 3. Effect of ionospheric layers on radio waves.
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the radio wavefronts. Some of the waves may be
scattered in a downward direction toward earth and
may be picked up as a usable signal several hundred
miles away. Metallic wires and objects on top of hills
can also produce a scatter effect bouncing signals
down into a valley on the far side of a hill as seen
from the transmitting station.

coupling the PA to an antenna

There are a variety of methods that can be used to
carry radio frequency energy to an antenna from a
transmitter. Remember that the far end of any anten-
na is its high impedance or high voltage point. Exact-
Iy /4 from the high impedance point will be the low-
est impedance point. The high impedance point of a
N2 antenna (or T\, 1.6\, 2\, etc.) can be directly at-
tached to the high impedance end of the power am-
plifier (PA) tuned LC circuit, fig. 4a. In this way the
impedances of antenna and PA tuned circuit are rea-
sonably well matched and the antenna accepts rf
power.

A \/4 antenna has a high impedance at its far end,
but \/4 away there is a low impedance ( + 40 ohms}
point. This end of the antenna wire can be looped
and grounded, with the loop coupled to the PA tuned
circuit as shown in fig. 4b. Since the loop adds in-
ductance to the A/4 wire a capacitor should be added
to resonate the antenna. If the capacitor is variable it
will allow resonating the antenna to any frequency in
the band. Such an antenna may be \/4, 3\/4, 5)\/4,
and so forth, in length. The third method, fig. 4c, is
the pi-network described in previous articles. Bring-
ing part of the antenna into the ham shack like this
tends to induce rf ac into everything metallic in the
shack. {You may be able to draw rf ac arcs off
thumbtacks in the wall with a lead pencil!) Such en-
ergy is not being usefully radiated and can cause all
kinds of difficulties in transmitters, receivers, and
other electronic equipment. It is much better to in-
stall the antenna somewhere else and run a nonradi-
ating feed line from transmitter {and receiver) to the
antenna.

transmission lines

An important point to remember about transmis-
sion lines is that they should be matched with an
impedance equal to their own characteristic impe-
dance. The characteristic impedance that two paral-
lel wires will have can be computed from the formula:

Z, = 276 log ‘f

where Z, = characteristic impedance in ohms

7) center-to-center distance of separation

of conductors in inches (or cm)

I
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fig. 4. Shunt-fed VT power amplifier with (A} direct
coupled \/2 antenna; (B) link coupled \/4 antenna; and

(C) pi-network coupling system.

r = radius of the conductors, in inches (or
cm)

If two wires of 0.04-inch radius are six inches
apart, the Z, will be 276 log(6/0.04), or 276 log(150),
or 276(2.176), or 600 ohms. Such a feed line would
not match a A/2 or A/4 antenna having 72 or 36 ohm
feedpoint impedances. However, if a \/2 antenna
has high impedances at the end and low at the mid-
dle, there must be two points equal in distance from
the center where the impedance between the points
is 600 ohms, fig. 5. This feeder-to-antenna coupling
method is called a delta match system. If the \/2 is
exactly the correct length, the 600-ohm feeder ener-
gy will be accepted by the antenna and will be radi-
ated. If the matching points are not properly se-
lected, or if the antenna is not exactly \/2 long, not
all of the energy will be accepted and some will be re-
flected back down the transmission line, setting up
points of high voltage (loops) and low voltage
{nodes). The ratio of loop to node voltages is known
as the standing wave ratio (SWR). If SWR is meas-
ured at high and low voltage points it may be called
VSWR. (If measurements are made at current loops
and nodes the SWR will be the same.) The SWR ratio
tells us how well the antenna matches the feed line at
the feedpoint. The greater the mismatch the higher
the SWR. A perfect match would produce a 1-to-1
{1:1) SWR. A 1:2, or even a 1:3 SWR delivers a rea-
sonably high percentage of the PA output power to
the antenna. If you have SWR values above 1:3 you
should probably improve your antenna system di-
mensions.

Although open-wire lines discussed above make
excellent low-loss transmission lines, it is usually sim-
pler to use coaxial {‘coax’’} types of transmission
line. A coaxial line has a center copper conductor
surrounded by a solid but flexible plastic (polyethyl-
ene) insulating material. This in turn is covered by a
metallic wire braid, which is then protected by a
black rubbery outer insulating coating. The inner
conductor and the braid (sometimes a solid metal
tubing) form the two conductors of the transmission
line. Whereas the open-wire lines are balanced types
(neither wire is grounded), coaxial lines attach the
braid conductor to ground, which makes them un-
balanced.

A 72-ohm coaxial line coupled to the center open-
ing of a /2 antenna which exhibits a 72-ohm impe-
dance should theoretically transfer all of the rf ac en-
ergy from feeder to antenna — but it does not. The
capacitance between outer braid to the two sides of
the dipole antenna is not the same as the capacitance
from the center conductor to the two antenna ends.
This means the antenna and feeder are not balanced,
so there will be some reflected power and standing
waves developed both inside the coax and also along
the outside braid. The standing waves on the outer
surface of the braid cause the coaxial line to act as a
vertical antenna and radiate energy. (The duty of any
transmission line is to carry energy without radiating
any of it.} A little vertically polarized radiated energy
is not all that bad in transmitting, but for receiving,
vertically polarized antennas usually tend to pick up
more noise than horizontal antennas.

To properly couple an unbalanced coaxial line to
the center of a balanced antenna, a balun should be
used. This is a balanced-to-unbalanced rf trans-
former of some kind. It might be a 1:1 ratio toroidal
(doughnut-shaped) transformer for the antenna-
feeder difficuity above. If the coaxial line has a 50-
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fig. 5. The delta match coupling system. Points of high
and low E, I, and Z for a\/2 antenna are indicated.
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fig. 6. Using a \/4 matching transformer to coupie a
600-ohm feeder to a 72-ohm feed point.

ohm impedance and it is to match a 72-ohm dipole,
the balun should have a 72:50, or a 1:1.44 impedance
ratio. {ts turns ratio should be the square root of the
impedance ratio, or \/1.44, or 1:1.2in this case.

A quarter-wavelength-long transmission line can
also act as an impedance changing transformer. For
example, to match a 600-ohm balanced open-wire
feeder to a 72-ohm dipole a A/4 of transmission line
between feeder and antenna can be used, fig. 6. The
proper impedance for this impedance-matching
transformer can be determined from:

Zo = \/Z[ZZ

where Z, = N/ 4 transformer impedance in ohms
Z; = antenna feed point impedance in ohms
Z, = feederimpedance in ohms

In the problem above, the impedance transformer
should be constructed as a A\/4 open-wire line where
Z, = J72(600), or 208 ohms.

Resonant transmission lines (feeders cut to \/4,
/2, and so forth} can be used to match impedances
also. Every \/4 along a resonant feeder (or resonant
antenna) the impedance changes from a high value
to a low value. If a \/4 wave open-wire line {any Z,
value) is coupled to the center of a dipoie (a low 2
point), at the other end of the A\/4 line a high impe-
dance will appear. This end of such a balanced reso-
nant line can be connected across the ends of a high
impedance tuned LC circuit if it is grounded at the
center. If the open-wire line is a A\/2 long, the low im-
pedance at the antenna will be changed to a high im-
pedance at the center of the line, but back to a low
impedance at the transmitter end. A low impedance
link coil of a few turns can be used to inductively
couple from the PA LC circuit.

When a \/2 horizontal dipole has one wire of an

64 [l September 1982

open-wire line attached to the end of the dipole, this
is called a Zepp (from Zeppelin} antenna, fig. 7. To
make the open end of the open-wire line match the
high impedance at the end of a dipole, the feed line
must be resonant. If the line is A/4 long it will reverse
the high Z at the end of the dipole to a low Z, which
can be link coupled to a PA tuned LC circuit. If the
feed line is A/ 2 long it will repeat the high Z of the end
of the dipole and will have to be coupled across the
high Z of the PA tuned LC circuit. Since one of the
feed lines of a Zepp antenna terminates in the air, the
system is not well balanced. This can be corrected by
adding a second horizontal \/2 wire {shown dashed)
to the unterminated feed line, making a double-Zepp
(a 2-\/2in phase) antenna out of it.

For resonant open-wire lines the length in feet can
be computed essentially as with antennas, but using
Length = 483/fyp, for a N/2. When coaxial lines are
used, a velocity factor, caused by the slowing of
wave travel through the solid plastic insulation be-
tween center conductor and braid, must be figured
in. A polyethylene insulated coaxial cable will need to
be only about 66 percent as long as an open-wire
feeder. The length in feet for a resonant A/2 coax
cable can be computed by the formula, Length =
319/fmp,. Here are some velocity factors used to
convert electrical to physical lengths of different
types of transmission line:

dielectric material used velocity factor

air-insulated open-wire line 0.975
air-insulated coaxial cable 0.850
polyethylene parallel line

(twin lead) 0.820
polyethylene coaxial cable 0.660

The efficiency of an antenna system is essentially
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fig. 7. Half-wavelength Zepp antenna with \/4 feeder.
Adding dashed \/2 balances antenna better.




that of the feeder system. There is usually littie resis-
tance in an antenna wire to lose power due to P =
I2R. Open-wire lines, uniess many wavelengths long,
may also have very little ohmic resistance and losses.
Solid dielectric coaxial cables, however, do have
losses. For example, at a certain frequency, a 100-
foot-long piece of coax may have a loss of 3 dB. This
is a loss of just half power. If 100-watts is fed into the
coaxial cable, at the antenna end the power delivered
and radiated (assuming a 1:1 SWR) will be only 50
watts. In this case the effective radiated power {(ERP)
is only 50 watts. Suppose an antenna system has a 2
dB loss in the coupling circuit, a 3 dB loss in the
transmission line, and a 1 dB loss in the resistance of
the antenna, the total loss would be 6 dB. If 3dB rep-
resents a loss of one half power, then another 3 dB
(total of 6 dB) represents a further one half loss, or a
total loss to one quarter of the starting power. With
100 watts of rf ac from the PA tuned circuit, the ERP
would be only 25 watts. [t pays to have a well de-
signed antenna system!

an SWR meter

We have mentioned that mismatching the feed line
to the antenna feed point, as well as unbalanced
feeder-antenna conditions, can produce a reflected
signal back down the feeder that produces standing
waves on the feed line. (Standing waves are desira-
ble on resonant antennas, of course. The maximum
voltage or current peaks developed on an antenna
occurs when the feed line matches the antenna feed
point.) But how can we determine the SWR on a
transmission line? |s it possible to go along the feed
line and measure the voltages present at different
points? Perhaps, but this is quite difficult even with
open wire lines. What we can do is to use a reflec-
tometer, a meter that compares the energy moving
up the feed line with that reflected back down the
line. The ratio of the result of these two factors ex-
pressed in voltage or current will be the SWR.

if a wire is held a short distance from one feeder
wire it will have voltage induced in it from the current
flowing in the feeder. The reflectometer, or SWR
meter, shown in fig. 8, is constructed to present a
50-ohm impedance to the rf ac from the 50-ohm co-
axial cables coupled to it so that the meter itself will
not reflect any standing waves back to the transmit-
ter. Energy passing from the transmitter to the anten-
na through the middle conductor of the three wires
induces a voltage into the top wire. This voltage af-
fects the meter marked W/ A (watts, mA). Any ener-
gy being reflected from the antenna feed point will
induce a voltage into the lower meter wire and show
up on the meter marked SWR. The two potentiome-
ters (‘pots’’) are ganged together. To obtain an SWR
reading, first tune the transmitter {and antenna tuner,
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fig. 8. Reflectometer capable of giving SWR and power
indications.

L |

if any follows the SWR meter). Adjust the ganged
pots so that the W/A meter reads exactly full scale.
The reading of the SWR meter will be the standing-
wave ratio on the transmission line. Now, retune any
antenna tuner following the SWR meter to produce
the lowest possible SWR.

This same SWR meter can be used for power indi-
cations. First, the antenna is tuned to minimum
SWR. Then the ganged pots are set to the predeter-
mined position for the band being used. What the
W/A meter now reads is supposed to be the power
being transmitted down the feed system. If the SWR
is high the power indications may read considerably
higher than is possible with the power input com-
puted from PA power supply current and voltage (P
= EI). If you read a power value much over 60 per-
cent of the dc power supply input power to the PA
you should regard the power readings with a jaun-
diced evye.

FCC test topics
The following Novice class FCC test topics are dis-
cussed in this article, but should be understood by
Technician/General, Advanced, and Extra class li-
cense applicants also:
¢ frequency and wavelength
* ground wave
* sky wave “skip”’
¢ parallel conductor feed lines
® coaxial cable feed lines
® quarter-wave vertical (dimensions)
* half-wave dipole (dimensions)
¢ possible causes of unacceptable SWR readings
® acceptable SWR readings
* ground system
The following Technician/General class FCC test
topics are discussed in this article, but should be un-
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derstood by Advanced and Extra class license appli-

cants also:

* vertical and horizontal polarization

® antenna orientation

e feed point impedance; half-wave dipoles, quarter-
wave verticals

* line-of-sight communications
® jonospheric layers, D, E, Fq, F;
¢ absorption of radio waves

® sunspot cycle

¢ regular daily variations

¢ sudden ionospheric disturbances
¢ ducting, tropospheric bending

e scatter transmissions

* maximum usable frequency

* balanced, unbalanced feed lines
* characteristic impedance of antennas
* antenna-feed line mismatch
¢ standing-wave ratio, significance of
* physical dimensions of antennas
* use of a reflectometer (VSWR meter)
e sidebands
* single sideband emission
¢ radiation patterns, directivity, major lobes
e attenuation in antennas
The following Advanced class FCC test topics are
discussed in this article, but should be understood by
Extra class license applicants also:
* electromagnetic radiation
* wave polarization
® radio-path horizon
¢ sporadic-E
® auroral propagation
e selective fading
® electrical length of feed lines
¢ efficiency of antenna
» effective radiated power, given system gains and
losses
¢ velocity factor
¢ radiation resistance
¢ loading coil
¢ voltage and current nodes and loops
For additiona! information on these subjects you
can refer to Electronic Communication, or to Ama-
teur Radio Theory and Practice, by Robert L.
Shrader, W6BNB, McGraw-Hill Book Company,
available through Ham Radio’s Bookstore, Greenville,
New Hampshire 03048.
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QSK QSK

QSK

FULL BREAK-IN WITH YOUR PRESENT AMP

$59%

Full Break-In AmplifierModule -

Full break-in (QSK) is increasingly popular among CW operdtors due

to more and more transceivers featuring full break-in.

The problem is how to accomplish full break-in with your present

amplifier.

The QSK-1T™™ module is the solution. It is simple to install, “plug and

play" between the transceiver and the amplifier. With the QSK-1T™

installed, the transceiver is instantly sensitive to other signals on the
~band between the transmitted keying pulses. Computerized CW and

key board operators will love the QSK-1TM™,

Enjoy conversation-like CW gso's at a full kilowatt.

Post paid continental U.S.A. $59.50

ant (&—

e ' Amp Supply Co.

Transceiver 73 Maple Dr., Hudson,Ohio 44236

WARNING
SV ERV0URNUIEERORNANEINY U

Base plates, flat roof mounts, hinged bases, hinged sections, etc., are not
intended to support the weight of a single man. Accidents have occurred
because individuals assume situations are safe when they are not

Installation and dismantling of towers 15 dangerous and temporary
qguys of sufficiant strength and size should be used at all times
when individuals are climbing towers during all types of installa
tions or dismantlings. Temporary quys should be used on the
first 10° or tower during erection or dismantling Dismantling
can even be more dangerous since the condition ol the
tower, guys, anchors, and/or roof in many cases 1s
unknown

The dismantling o! some towers should be done
with the use ol a crane in order to mimimize the
possibility of member, guy wire, anchor, or base
failures Used lowers in many cases are nol as
inexpensive as you may think if you are injured
or killed.

Get professional, expernienced help and
read your Rohn catalog or other tower

manufacturers’ catalogs before erecting
or dismantling any tower A consultatior
with your local, professional tower
erector would be very inexpensive
insurance

for by
he following:

UNR- Rohn

Dhvwis 1 LINFL Ine

t Plank Road

More Details? CHECK — OFF Page 94

216-656-4364

APPLIED INVENTION

THE SOU CE FOR SOUID STATE | STATE-OF THEART

NSI Buy h- F 140
MGF1417 L TEED DB DO o
IARAMTEED 0. 7
MGE 1400 Mi,- 1801 snad MORE

Microwave Modules

MITSUBISHI X BAND ryrd o

Fo-10701
Fo-12107
* FO-UP1IKF " v
Use with 7 GHr ¥ fer 17 GHz Satelite TVRO

* FO-DPYINF er Moddle 1 JER100 Fiange $41 00

Madyle GHr woltage fune + 4 MM

* A-Band 15 e ER100) $17 00
* Gaks FET Preamp 1 1 7 1 GH, ) 235 GHe 200NF S48 00

Active and Passive
Components

OPTOELECTRONICS iom MITSURISHE wo) SIEMENS
* LASER DIODES ) miow sungle made CW MLI101 B30nM $100 00
Wi 4101 780nM $146 00

MLED vigh ettcency 16 mW df 100
PN PHOTODIODE | arge area fast del

UNIVERSAL rrotasmssm i |-||| CAPACITON Aumeo ACTIVE FRLTER
No external A or 16 pn CON 5620 $8 00/ Ap Wotes $ 7

WA 301 Sobsnve_ 25287
LEADLESS DISX CAPS 1002

MICROWAVE CHIP EIM Very bow VITHAMON PTBOD sers:
GO0 71 4GHy) GO4 32 6 117 6 4 26Hy) 100

STRIPLINE Sil.ﬂ'll[ TRIMMERS (VO TRONICS Tk 250590pk 8 319
M0 SEALED CERAMIC PISTOM TRIMMERS (VN TRONMICS) 06 9 0pF § 341

* THERMOELECTRIC HEAT PUMPS. 19 Watt $ 2100
1 T s§ 3000

WE ALSO STOCK: 5SMA Conneciors, TeRon/lass F
vegative voltage corerfor AS Fef bas fen
and Jorrosds. for preaengs. GaAs F

PROMPT SERVICE  SEND FOR CATALDG

MINIMUW DRODER $5 00 ADD POSTAGE AKD HA!

* (TEMS (UPS) $3 75  ALL OTHER ITEMS $2 50 (FIRS
NY STATE RESIDENTS ADD B% SALES TAX

R.D.2 ROUTE 21 HILLSDALE, NY 12528
518-325- 391‘

September 1982 67



a homebrew
microwave antenna

Design and construction
of a parabolic reflector
with dipole feed

68 September 1982

A major expense in a satellite ground receiving sys-
tem is the high-gain antenna.! Most Amateur satel-
lite trackers will want to build their own antenna to
reduce this expense. Thus, we present a homebrew
68-inch (173-cm) parabolic antenna designed for re-
ceiving the 1691 MHz Geostationary Operational En-
vironmental Satellite (GOES) weather facsimile
(WEFAX) signal. The reflector of our antenna is iden-
tical in size and shape to a surplus reflector we ob-
tained from a 12-GHz radar system. Using the same
feed components and receiver with each reflector,
we were able to test the gain of the homemade ver-
sus the commercial reflector. We found the home-
made antenna’s gain was within 1 dB of that of the
commercial antenna. This difference is most likely
due to variations of 110 wavelength (approximately 2

cm) in the reflector’s surface. We did not go to great
lengths to perfect these surface irregularities, so
most antennas built with this design should perform
as well or better than our version. Fig. 1 gives dimen-
sions of the antenna.

The absolute gain of the antenna has not been
tested. However, by comparing our receiving sys-

By Philip A. Johnson and Noel J. Petit,
WB@VGI, University of Minnesota, Minneapolis,
Minnesota 55455



tem’s overali performance (that is, signal to noise}
with a GOES-WEFAX link calculation? it appears that
the gain of our two antennas is within 2 dB of the
theoretical gain. This indicates that for our parabolic
dish at this frequency, our dipole feedpoint design3 is
good.

construction details

The refiector was designed to be simple and inex-
pensive without sacrificing performance. This was
accomplished by using a single machined part for a
base, 1/2-inch aluminum tube for ribs, and 4 x 4
hardware cloth for the refiector surface. The dipole
feed (fig. 2), which is more difficult to construct, is
made from 3/8-inch brass rod and 9/16-inch 0.D.
(0.065-inch wall thickness) brass tube. An alternative
tubing that may be easier to obtain is 1/2-inch O.D.
with 0.032-inch wall thickness. The advantage of this
size feed line is that it is very easy to connect to a
UG-58/U connector (type N).

The base of the antenna is machined from 3/4-inch
aluminum stock as shown in fig. 3. After the base
has been machined, building the reflector is straight-
forward. Insert two aluminum tubes in opposing holes
and pull the ends together until they can be held se-
curely with a 68-inch (173-cm) length of wire. A 16d
nail inserted into the hole at the end of each rib will
hold the wire in place. Once the tube is held in place,
a check with a template (details in fig. 4) must be
made to determine if the tube is curved in the shape
of a parabola. Ours was not. Tension at the end of a
tube will produce a true parabola only for shallower
parabolas. For this deep parabola, judicious bends
must be made in the tubes until a parabolic shape is
obtained. After each pair of ribs is bent, set them
aside until ail are bent.

When al! tubes are bent insert them into the base
and string a 1/8-inch {3-mm) cable through the hole
at the outer end of the ribs. Correct tension will be
applied to the ribs if the wire measures 17.8 feet, or
5.4 meters, which is the 68-inch (173-cm) diameter
circle. Fine adjustment of the cable length, and thus
tension on the ribs, may be obtained by inserting a
turnbuckle in the cable.

The screen is cut from 36-inch (91-cm) wide 4 x 4
hardware cloth as shown in fig. 5. The 36-inch (91-
cm) width screen is the exact size needed so that the
folded edges of wire will be on the outer rim, pre-
venting many puncture wounds from sharp wires. Tie
the screen to the ribs with short pieces of iron wire.

With the reflector finished, mount the feed by re-
moving the UG-58/U and its collar, inserting the
brass tube into the hole in the baseplate, and re-
attaching the UG-58/U {type N) connector and col-
lar. It may be necessary to guide the center conduc-

|
[ o8 “l

DIMENSIONS IN
INCHES {1"2.54cm)

fig. 1. Overall dimensions of the antenna designed for
receiving weather facsimile (WEFAX) signals on
1.691 GHz.

3-172

1-3/4 -3

il

DIMENSIONS IN INCHES (" *2.54cm)

-

3-i/4
D)

N
e 9716
3172

fig. 2. Details of the rear connector and dipole feed of
the antenna.

DIMENSIONS IN INCHES (1INCH = 2.54 cm)

—sre f

A CROSS SECTION

fig. 3. Details of the central hub of the reflector. Mate-
rial is 1-inch aluminum stock.
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DIMENSIONS IN INCHES
(1"=254cm)
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LCUT OFF TO CLEAR BASE PLATE

-— PUT THIS END INTO HOLE IN BASE PLATE

fig. 4. Details of the template used to form the reflec-
tor. Template is cut from card stock and taped to a
9/16-inch pipe to check dimensions and contour of the
reflector.

fig. 5.
form t
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Pattern for cutting the hardware cloth used to
he reflector. Material is cut along the solid lines

to form pie-shaped pieces.
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fig. 6. Comparison of deep and shallow reflectors. The

re angle for an antenna of any given diameter de-
on the focal-length-to-diameter ratio, f/D.
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tor of the connector into the hole of the UG-58/U
shell while slipping it on. Complete and partial kits
are available from the authors.4 Please send a self-
addressed, stamped envelope for details.

After the receiver is hooked up, adjustments for
polarization and focal point can be made.

designing your own antenna

The trick of designing antennas with parabolic re-
flectors is to match the beam width of the feed with
the aperture angle of the antenna. There are several
types of microwave feeds, each of which has a char-
acteristic beamwidth. Beamwidths range from very
broad for dipole feeds to quite narrow for horn feeds.

The aperture angle for an antenna of any given di-
ameter depends on the ratio of the focal length to the
diameter (fig. 6). For this reason, parabolic reflectors
are described by diameter, D, and the focal-length-
to-diameter ratio (f/D). Because the match of the
feed with the antenna depends only on the f/D ratio,
a particular feed can match a reflector of any diam-
eter. The aperture angle, 84, in terms of f/D is

6, =2tan-1 (7J@ (1)

wherea = f/D

It is possible to determine the focal length of an exist-
ing reflector from the formula f = D2/16d, where d is
the depth of the dish. (See fig. 6.)

You may wish to construct a parabolic reflector of
a different size and shape than the one presented
here. One problem is determining the length of the
tubing necessary for constructing a particular para-
bolic reflector. A formula giving the arc length is

—_— )2 2x + A 4x< + y
= 2 2 z —_— 7
s = A/4x2 + y2 + % In y

(2)

wherex = d, y = D/2

For a parabola with a f/D ratio of 0.25, this reduces
to

+ /29?2
s =292 + yIn ryz v V. (3)

wherey = D/2



Photo of the feedpoint. The antenna may be redesigned
for 1296 MHz or 2304 MHz by modifying the dimensions
given for the 1691-MHz antenna. The 9/16-inch pipe is
slotted on both sides of the dipole, although only one
slot can be seen.

The choice of an antenna with a dipole feed has two
general advantages: short focal length and rear feed
arrangement. A short focal length makes it unneces-
sary to support a feed distant from the reflector. The
rigid coax is both a support for the dipole and a low-
loss waveguide that terminates at a convenient posi-
tion at the rear of the antenna. The disadvantages are
difficulty in constructing the dipole and the severity
of bends in the reflector ribs.

Horn-feed antennas have nearly opposite advan-
tages and disadvantages. Advantages are that there
will be few or no adjusting bends necessary on the
ribs with the shallower dish, and a horn feed is very
easy to construct. The great disadvantage is in the
difficulty in supporting and adjusting the feed for
focus and polarization. Also, a length of hardline
coax must be used to minimize loss if the preamp is
not mounted out on the horn. Excellent directions
are available5 for construction of horn feeds.
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Introducing our Latest Model — NOVAX I

SIMPLEX / DUPLEX
AUTOPATCH

NOVAX il v

NOW TWO MODELS TO =
SERVE YOU BETTER NaVax

YOUR OWN PRIVATE AUTOPATCH

NOVAX interfaces your standard 2 meter, 220, 450, etc. Base station
and telephone, using @ high speed scan switching technique so that
"gu can direct dial from your automobile or with your HT from the

ckyard or poolside — Aut Easy llation. Transceivers,
featuring solid state switching, offer best results ... Available interfaced
with an ICOM 22U,

FEATURES NOVAX | NOVAX 11
* 3 min. Call duration timer YES YES
® Up to 45 sec. activity timer YES YES
® Single digit Access Control YES NO
« DTMF (Touch Tone]* phone connection YES " ves
® 4 digit Access Control NO YES
® Toll Restrict NO YES
® LED Digital Display NO YES
® Vinyl covered alum. cose size 5" n 6" x 2" 10" x 8" x 1%
® Directly Interfaces with Repsater NO YES
® Rotary Dial Systermn (incl. Last digit dial) NO B YES—""Option*—$4895
* Ring Back (reverse ) "Option™ |YES-$30.95; Kit $20.95 | YES—Wired—-$30.95
* Price } it:$169.95/wred S19.95( Wired only $279.95
N.Y.S. Res. add appro. Sales Tax SHIPPING ADD $3.50 in US.A.

* Trademark ATT
To order, send

check, money a Box 162 - Tudman Rd.
il Dewcwarices Westmoreland, N.Y. 13480
AND VISA AC,C(F’IH) (formerly A.W.D. Inc.) ©f Phone 315-829-2785

CODE PRACTICE TAPES FROM
HRPG — Practice copying Morse
Code anytime, anywhere. Whether
you're upgrading your present license or
just trying to up your code speed, a large
assortment allows you to choose exactly the
kind of practice you need.

2/88.95  3/8§12.95

each tape §4.95

0SO SERIES

Here s the way to go tor those planning 10 upgrage then pres
license to General or Extra Class Both QS0 tapes are reproc
actual on-the-air CW contacts similar in content 1o the FC(

exams Both tapes are recorded al speeds faster than tho i
countered in the exams Get the best practice lor that allimportant code
test by mastenng these lapes
A 90 minute tape ol 25 O50s sent at 15 wpm

HR-QS0-1 $4.95
A 90 munute tape ot 30 0S0s sent at 22 5 wpm

HR-0S0-2 $4.95

PLAIN LANGUAGE TEXT SERIES

Now_ there s an opportunily to practice copying code in plan language
text. any ime of the day The PLT series 15 excellent for those who
are learmng code by the word method These lapes can 4lso be used 1o
improve sending speed 4nd accuracy by usmg the provided lexl and a
code practice oscillator to send in time with the tape
HR-PLT1 — $4.95 HR-PLT2 — §4.95
15 wpm code lor 20 minutes 30 wpm code tor 20 minules
18 wpm coge lor 20 minules 15 wpm code for 15 minute
22 wpm code lor 20 minutes 40 wpm code for 15 minutes
25 wpm code lor 20 munules 45 wpm code for 15 minutes

50 wpm code for 15 minutes
Please add $1 for shipping

Ham Radio’s Bookstore
Greenville, NH 03048
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RATES Noncommercial ads 10¢ per
word; commercial ads 60¢ per word both
payable in advance. No cash discounts or
agency commissions allowed.

HAMFESTS Sponsored by non-profit
organizations receive one free Flea Market
ad (subject to our editing) on a space avail-
able basis only. Repeat insertions of ham-
fest ads pay the non-commercial rate.

COPRPY No special layout or arrange-
ments available. Material should be type-
written or clearly printed (not all capitals)
and must include full name and address.
We reserve the right to reject unsuitable
copy. Ham Radio cannot check each
advertiser and thus cannot be held respon-
sible for claims made. Liability for correct-
ness of material limited to corrected ad in
next available issue.

DEADLINE 15th of second preceding
month.

SEND MATERIAL TO: Flea Market, Ham
Radio, Greenville, N. H. 03048.

QSL CARDS

QSLs & RUBBER STAMPS — Top Quality! Card Samples
and Stamp Info — 50¢ — Ebbert Graphics 5R, Box 70,
Westerville, Ohio 43081,

TRAVEL-PAK QSL KIT — Converts post cards, photos to
QSLs. Stamp brings circular. Samco, Box 203-c, Wynant-
skill, New York 12198

QSL CARDS: 500/$12.50, ppd. Free catalogue. Bowman
Printing, 743 Harvard, St. Louis, MO 63130

QSL SAMPLES: 25¢. Samcards, 48 Monte Carlo Drive,
Pittsburgh, PA 15239,

DISTINCTIVE QSL's — Largest selection, lowest prices,
top quality photo and completely customized cards.
Make your QSL’s truly umique at the same cost as a stan-
dard card, and get a betler return rate! Free samples, cat-
alogue. Stamps appreciated. Stu K2RPZ Print, P.O. Box
412, Rocky Point, NY 11778 (516) 744-6260.

QSL ECONOMY: 1000 tor $13. SASE for samples. W4TG,
Box F, Gray, GA 31032,

Foreign Subscription Agents
for Ham Radio Magazine

Ham Fadio Hollend

More Details? CHECK — OFF Page 94

QSLS'S: NO STOCK DESIGNS! Your art or ours; photos,
originals, 50. for samples & details (refundable). Certi-
fied Communications, 4138 So. Ferris, Fremont, Michi-
gan 49412

SSTV CONVERTER, receive and transmit, very good res-
olution; Microcraft Morse-a-word and RTTY Reader. All
in good working condition. Make offer. W2WHK, 210
Utica St.,, Tonawanda, NY 14150, (716) 692-5451

WANTED: Micor and Mstr |l Base Stations 406-420 and
450-470 MHz. Also 2 and 6 GHz solid state microwave
equipment. AK7B, 4 Ajax Place, Berkeley, CA 94708

COLLINS 755-1 wiCW filter, notch $225.00. Hamtronics
CAY32-5 conv. $50.00. P432 pre-amp wicase $20.00.
Heathkit SB-500 $125.00, KLM 420-450 18C w/divider
$70.00. Manuals for all. Dave Wells, 3522 Boston Avenue,
Qakland, CA 94602 (415) 531-2800

CHASSIS and cabinet kits. SASE K3IWK

R380A SSB Adapler, excellent SSB, RTTY. No receiver
modifications needed $25. G.B. Communications, 963
Birch Bay Lynden Rd., Lynden, Wash 98264  (206)
354-5884.

TUBES, TUBES wantediorcashortrade, 304TL, 4CX1000A,
4PRBOC, 7F7, N7, 53, 6L6M. Any high power or special
purpose tubes of Eimaci/Varian, DCO, 10 Schuyler Ave-
nue, No. Arlington, NJ 07032, (800) 526-1270

MILITARY technical manuals, catalog $100 Colonel
Russell, 9410 Walhampton, Louisville, KY 40222

DRAKE SATELLITE RECEIVER with modulator installed
only $969. Satellite and Microwave TV catalog $1.00
TEM Microwave, 22518 97th Ave. No., Corcoran, MN
55374 (612) 498-8014

WANTED: Yaesu PB-1269, PB-1305A, PB-1306A, PB-1550.
Louis Mihalyly, WBUML, 7929 Rosedale, Allen Park, MI
48101

WANTED: Hammerlund HQ145. Call Arnie (212)
925-6048.

“ELECTRONIC BONANZA': Bearcat 100 $289.95,
BC-350 $384.95, BC-250 $268.00. Regency D-B10 $269.95,
M-400 $239.95. Frequency Directories. Shortwave Re-
ceivers. Sony 2001 $298.99. Kenwood R-600 $344.95,
R-1000 $419.95. Also Panasonic and Yaesu Receivers
Free UPS Shipping in the Continental USA. GALAXY
ELECTRONICS, Box 1202, 67 Eber Ave., Akron, Ohio
44309

“NEW" K158 Multi-band Dipole B0-10 (WARC), Mini-8
Coax $17.25/100"', 450 Ohm open wire $14.75100". De-
tails — Kilo-Tec, P.O. Box 1001, Oak View, CA 93022

TEKTRONIX LAS45A oscilloscope with dual trace plug-
in type CA $425.00. WASWVK, Carl| Dollard, Route 1, Box
458, Van Buren, Arkansas 72956. (501) 474-2156

WANTED: Surplus 1-3 kW HF transmitter type FRT-15,
Collins TDH or equivalent, or higher power up to 20kW
SSB not necessary. P.J. Plishner, 2 Lake Ave. Ext,, Dan-
bury. CT 06810. WA1LDU

RTTY-EXCLUSIVELY for the Amateur Teleprinter, One
year $7.00. Beginners RTTY Handbook $8.00 includes
journal index. PO Box RY, Cardiff, CA 92007

WANT complete sel back issues Ham Radio 1960 to
1982. Also books on antennas. WSOMJ, Walter Volk-
mann, 4738 Denton Dr., Dallas, Texas 75219

WE WANT your innovative, working antenna and ham
product designs for development and marketing. Jon
Titus (KA4QVK) Box 242, Blacksburg, VA 24060. (703)
9519030

KNOW FIRST! Ham fanaltics, you need The Pink Sheels
— twice-monthly award-winning Hot Insider Newsletter!
Ten pages, acclaimed best! Confidential facts, ideas, in-
sights, news, technology, predictions, alerts! Quoled
coast-to-coast! We print what you don't get elsewhere!
$18.00 annually wimoney back guarantee! Free sample
— SASE (two stamps) W5Y!, Box #10101-H, Dallas, TX
75207

SANTEC HT-1200 with case. Fine. $200 ppd. cont. USA.
KD4WA. (B03) 279-6513.

HAVING GONE FROM CEB 1o Amateur Radio three years
ago, have a good general coverage receiver, would like a
low priced used general coverage Iransmitter or trans-
ceiver, also 6 meter and 2 meter transceiver, tube type or
anything. KAGEPP, RR 1, Box 13BA, Zim, MN 55799. (218)
744.3179

OVERPRINTED: 1981 Fox-Tango Club Newsletters. Sixty
loose-leat pages packed with modifications and informa
tion on Yaesu rigs. Only $6 while they last. Also a few
1980 sets at $5 (overseas add $3 each, airmall). NAML,
Box 15944, W. Palm Beach, FL 33406.

2 Meter Quad

NEW!
220-MHz
model
now
available.

¢ Portable. Collapsible.

» Folds into its own base for
portability.

¢ For backpackers, apartment

dwellers — an antenna that

stores compactly when not

in use.
New portable quad extends the
range of low power two meter

transceivers by providing the gain
and front-to-back discrimination of a
two element quad. Gives the gain of
a linear amplifier but does not require
additional battery power. Users
report full quieting on repeaters that
are marginal with 5/8 wave whips.

The entire beam slips into an 18" car-
rying case to go in your suitcase. For
use, it unfolds to form a two element
full size quad complete with stabiliz-
ed mounting stand. Patented design
lets you set it up or take it down in
minutes. See the cover article QST
September 1980 for full details.

Order direct or from your favorite
dealer. Model A-502 portable 2-meter
quad or Model A-505 portable
220-MHz quad $87.50. Add $3
shipping/handling. California resi-
dents add sales tax

Palomar
Engineers

1924-F W. Mission Rd., Escondido, CA 92025
Phone: (714) 747-3343
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NEMAL ELECTRONICS
COAXIAL CABLE SALE

POLYETHYLENE DIELECTRIC
RG213 noncantaminating 96% stueid mit spec 36%/1t

RG214/U double silver shieid 50 ohm §1 35/1t
RG 142/ double siver shield 50 ohm Teflon 95*/1t
RG11U 96% shseld 75 ohm mif spec 2571t

% RG 8/U.96% shield Mil Spec ($27 957100 0r 31°1t
RG62A/U 96% shield mil spec 93 ohm 12¢/1t
AG-55B/U double shield (RG-58 size) 50 ohm 50/t

¢ RG58U mil spec 96% shield ($9 95/100) or 11¢/1t

LOW LOSS FOAM DIELECTRIC
RG-8X (Mini 8} 95% shield ($14.95/100)or 17¢/11

% RGBL 80% shield $15 95/100) or 194 /1t

RG-8/U 97% shield 11 gauge (equiv. Beiden 8214

KIMTAI
RG58U 80% shield 07¢/tt
RG58U 95% shietd 10%/1t
RGS9/U 100% foil smield TV type . (87 00/ 100) or 10*/1t
Rotor cable 2-18 ga 6-22 ga 19*/1t

CONNECTORS MADE IN USA
Amphenol P( 259
PL-259 push-on adapter shell 10/83 89
PL-259 & S0-239 10/85 89
Double Male Connector $1.79
PL 258 Double Female Connector 98*
111 patch cord w/RCA type plugs each end 3781 00
Reducer UG-1750r 176 10781 99
UG-255 (PL-259 to BNC} $3.50
tibow (M359] UHF Elbow $i.78
F59A (TV type) 10/81.99
UG 21 D/U Type N Male tor RG8. Amphenol $3.00
UG-88C/U BNC Male tor RG-58 Amipheno! $1.29
UG 273 BNC PL259 Amphenal $3 00
3716 inch Mike Plug for Collins etc (cutoth) $125
Call or write for Free Catalog
shipping

Cable — $3.00 1st 100 1., $2.00 each add’/ 100 f1.
Connectors — add 10%, $2.50 minimum.
COD add $1.50. Florida Residents add §%.

NEMAL ELECTRONICS

1327 N.E. 11981, Dept. H, N.Miami, FL 33161
Telephone: (305) 893-3924

=)

General Communication
Industry

Marine VHF

Scanners

Amateur Bands

CB Standard

CB Special
Microprocessor

Cali or Write

JAN CRYSTALS
P.O.Box 06017

Ft. Myers, Fl. 339066017
All Phones (813) 9362397

= O
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FOR SALE: icom IC-30A, 10W, 450 MHz radio. Best offer.
WAGBSBM, 335 S. Argyle #122, Fresno, CA 93727. (209)
255-4268.

$1.00 for 18 page ‘Manual List”, postpaid. HI-MANUALS,
Box R802, Council Blufts, lowa 51502.

APARTMENT HAMS — Solve your headaches with an-
tennas, grounds, RFI, landlords. Every aspect of apart-
ment/condo operation explained in Handbook of Apart-
ment Operation by Dan Fox, W2IQD. Based on 24 years'
experience, this book is praised as “Much needed..a
breakthrough”. Get on the air and stay on! Only $12.50
plus $1.50 p&h. Moneyback -Guarantee. Send check or
MO to Foundation Publishing, Dept. H9, Box 805, Merri-
mack, NH 03054.

WANTED: Early Hallicrafter “Skyriders” and "Super Sky-
riders"” with silver panels, also “Skyrider Commercial”,
early transmitters such as HT-1, HT-2, HT-8, and other
Hallicrafter gear, parts, accessories, manuals. Chuck
Dachis, WDSEOG, The Hallicrafter Collector, 4500 Rus-
sell Drive, Austin, Texas 78745.

SATELLITE TELEVISION: Discount prices on all major
TVRO items. Communications Consultants. (501)
452-3149.

YAESU OWNERS: Join your International Fox-Tango
Club, now in its eleventh year. Calendar year dues still
only $8 US, $9 Canada, $12 airmail elsewhere, Don’t miss
out, get 1982 top-rated FT Newsletters packed with mod-
ifications monthty, catalog of past modifications, free
advertisements, technical consultation, FT net (Satur-
days, 1700Z, 14.325 MHz), more. Go Fox-Tango! To join,
send dues to FT Club, Box 15944, W. Palm Beach, FL
334086.

FOR SALE: Drake DC-4 power supply. Exc. cond. $85
plus PP and ins. John Austin, 207-03 Hillside Ave., Bei-
laire, NY 11427.

2 METER REPEATER: $250.00, 20 watt solid state com-
mercial radio on your frequencies with COR and time-out
timer. Make your own from my 30 watt solid state Moto-
rola Motram, $150.00. Call Rick KC5€EJ (915) 598-2796 or
{eave message at (800} 351-0001.

SELL: SB303 $230, SB401 $240, SB200 w/10m $230,
made DXCC 290/260. K2LM, L. Reeves, RD3, Giens Faiis,
NY 12801. (518) 792-55633.

HAM RADIO REPAIR, experienced, reasonable, commer-
cial licensed. Robert Hall Electronics, P.O. Box 8363,
San Francisco, CA 94128, W6BSH, (408) 292-6000.

COLLECTORS: HRO-5RA1, w/speaker, w/orig. manual.
Best offer. K2LM, L. Reeves, RD3, Glens Falis, NY 12801.
(518) 792-5533.

FOR SALE: Alda 103A transceiver with P.S. Excellent
condition, hardly used. Calt (203) 661-7260.

RUBBER STAMPS: 3 lines $3.25 PPD, Send check or MO
to G.L. Pierce, 5521 Birkdale Way, San Diego, CA 92117.
SASE brings information.

TIRED manually copying code? “TAIMD"” does fully
automatic ASCII conversions, figures speed, ‘weight’,
generates controls. $168. Telecraft Laboratories, Box
1185, E. Dennis, Mass. 02641,

HAM-AD-FESTTM _ Next 6 issues, $2.00. WA40OSR, Box
973, Mobite, AL 36601.

BUGBOOK W: (Microcomputer interfacing) original edi-
tion for collector. Persconalized autograph by author
Adve Larsen, WB4HYJ $9.95 pp. Dave Larsen, 844 Hut-
cheson Drive, Blacksburg, VA 24060.

MOBILE IGNITION SHIELDING provides more range
with no noise. Available most engines. Many other sup-
pression accessories. Literature, Estes Engineering, 930
Marine Dr., Port Angeles, WA 98362.

(ROHN TOWERS) — Wholesale direct to users — all
products available — write or call for price list — also
we are wholesale distributors for Antenna Specialists
and Regency FM radios. Hill Radio, PO Box 1405 — 2503
GE Rd., Bloomington, IL 61701 (309) 663-2141.

SAFETY BELTS. $35.00 and up. Free information. Avatar
Co., (WOJVF) 1147 - (H) N. Emerson, Indianapolis, IN
46219.

WANTED: Old bugs for my telegraph and radiotelegraph
key collection. | am trying to find each make and model
of bug manufactured before 1950. Vibropliex, Martin,
McEiroy, Johnson, Logan, Bunnell, Signal Corps. A-Z
Melehan, etc. Also need junkers for spare parts. KSRW,
Neal McEwen, 1128 Midway, Richardson, TX 75081 (214)
235-8636.

CONTESTERS: Package of programs designed for the
ARRL OX, CQWW, CQWPX and IARU Radic Sport Con-

tests produces scored, duped iog, dupe sheet, QSLs and
many valuable operator statistics. TRS-80 Model 1, 48k, 1
or more discs, MX-80 printer required. $69.95 plus tax
non-refundable. Sample printout with SASE. P. Chama-
lian, W1RM, P.O. Box 1188, Burlington, CT 06013.

WANTED: New or used MS and coaxial connectors, syn-
chros, tubes, components, military surplus equipment.
Bill Willams, PO #7057, Norfolk, VA 23509.

VERY in-ter-est-ing! Next 5 issues $2. Ham Trader
“Yellow Sheets”, POB356, Wheaton, IL 60187.

C8 TO 10 METER PROFESSIONALS: Your rig or buy
ours — AMISSBICW. Certified Communications, 4138
So. Ferris, Fremont, Michigan 49412; (616) 924-4561.

AFC SEMI-KITS! Stop VFO drift. See June 1979 HR.
$55.00 plus $3.00 UPS. Mical Devices, P.O. Box 343,
Vista, CA 92083.

HAMS FOR CHRIST — Reach other Hams with a Gospel
Tract sure to please. Clyde Stanfield, WABHEG, 1570 N.
Albright, Uptand, CA 91786.

Coming Events
ACTIVITIES

“Places to go...”

GEORGIA: The Augusta Amateur Radio Club's annuai
Hamfest, September 19, Julian Smith Casino. Admission
$3.00 includes one prize ticket. Extra tickets $1.00 each.
6/$5.00. Tailgating $2.00. Barbecue and bingo for the
family. Hospitality Room September 18, 4-11 PM, Ra-
mada Inn West, Room 108-110. Prizes: KDK-2030 2m FM,
Icom 2AT, and a surprise third prize. Talk in on 147.72/12.
For information: John Schumacher, N4ADOU, PO Box
3072, Augusta, GA 30904. (404) 860-4460. 6-8 PM EDT.

GEORGIA: The 9th annual Lanierland ARC Hamfest,
September 26, 9 AM, Holiday Hall, Holiday Inn, Gaines-
ville. Free tables/inside display for dealers and distribu-
tors. Large flea market, boat anchor auction. Prizes and
activities. Free admission. Prize tickets $1.00 each;
6/$5.00. Talk in on 146.07-.67. For information: Phil Love-
less, KC4UC, 3574 Thompson Bend, Gainesville, GA
30506. (404) 532-9160.

JLLINOIS: RA-COM '82 sponsored by the Mt. Prospect
Amateur Radio Ciub and Cook County ALERT, October
3, Prospect High School, 801 W. Kensington, Mt. Pros-
pect. Doors open 8 AM. Advance tickets $1.50; $2.00
door. Electronic flea market area, commercial exhibits,
seminars, door prizes and more. Talk in on 146.52. For in-
formation and booth reservations: RA-COM, PO Box 88,
M1. Prospect, IL 80056. Please SASE.

ILLINOIS: The Peoria Area Amateur Radio Club’s Super-
fest '82, September 18 and 19, Exposition Gardens, W.
Northmoore Road, Peoria. Gate opens 6 AM, commercial
building 9 AM. Admission: $3.00 advance; $4.00 door.
Forums, displays, fiea market. Sunday bus to North-
woods Mall. Full camping facilities. Saturday night get-
together at the Heritage House Smorgasboard, 8209 N.
Mt. Hawley Rd., Pecria. Free movies Saturday night at
Hamfest site. Talk in on 146.16/76, WOUVI. For informa-
tion and reservations: SASE to Superfest ‘82, 5808 N. An-
dover Ct., Peoria, IL 61615.

ILLINOIS: The Sangamon Valley Radio Club's seventh
annual Hamfest, Sunday, September 28, Sangamon
County Fairgrounds, New Berlin. Indoor/covered out-
door tlea market. Exhibits, kids' activities, refreshments.
Overnight camping available. Many prizes. Tickets $2.00
advance; $2.50 gate. For information: Ken Kiningham,
K9IDQ, 2428 South State, Springfield, IL 62704.

SOUTHERN ILLINOIS Shawnee Amateur Radio Associa-
tion's 26th Hamfest will be September 12 at John A.
Logan College in Carterville, llfinois. Offerings include
air-conditioned flea market, prizes, forums, computers,
refreshments, contests. For details QSL Bill May, KBSQY,
800 Hilldale, Herrin, IL. 62948 or 618-942-2511 days.

MARYLAND: The Foundation for Amateur Radio an-
nounces its 25th (silver anniversary) Gaithersburg Ham-
fest, Sunday, September 12, Montgomery County Fair-
grounds, Gaithersburg. Saturday program includes a
technical session, FCC forum and ARRL forum. Admis-
sion $4.00 each day, combination ticket $7.50. Proceeds
provide scholarships to worthy students and subsidize
Auto-Call, the Foundation’s officiai journal. For informa-
tion: Stuart Meyer, W2GHK, 2417 Newton Street, Vienna,
VA 22180. Home: (703) 281-3806. Office: (703) 525-6286.

MARYLANO: The Columbia Amateur Radio Associa-
tion’s 6th annual Hamfest, Sunday, October 10, 8 AM to
3:30 PM, Howard County Fairgrounds (15 miles west of
Baltimore). Admission $3.00, tables $6.00, tailgating

Tell ‘'em you saw itin HAM RADIO!



Keep those valuable
issues of Ham Radio
like new. Prevent
smears, tears and
dog ears. Bind 'em
together and enjoy
for years to come.
You'll be happy you
did!

HAM RADIO BINDERS

Beautiful buckram bound,
rich brown material with gold
embossing. These binders
will really dress up your col-
lection of Ham Radio. Year
stickers included.

[JHR-BDL

$6.95 ea.
3 for $17.95

Please add $2.00 for shipping
and handling

HAM RADIO’S BOOKSTORE
GREENVILLE, NH 03048

SAY YOU SAW IT
IN

HAM RADIO
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IT'S AMAZING HOW EASY FCC EXAMS REALLY ARE!
The Oniginal Tests Answers Exam
manual prepares you at home
for FCC Radio telephone licenses
¥ ou get the complete set of mul
tiple-choice examinations - cover:
ing all areas tested on the actual
FCC exam. Also included -help
ful study tips, short cuts, and
“Self -Study Ability Test”
These updated FCC Tests-
Answers take the mystery
out of preparing for current
FCC exains. Practical proven
Material. $12,95 postpaid
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HAM RADIO’S BOOKSTORE 1

Greenville, NH 03048 1
Please rush me Tests-Answers for FCC :
License. My $12.95is enclosed. 1
Name 1

Address _
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]
]
City— 3 _ State —Zwp .
- O . . -------1

Call 603-878-1441
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$3.00, indoor tailgating $5.00. Prizes, refreshments. Talk
inon 147 735/135; 146 52/52. For table reservations or in
formation: Sue Crawlord, 6880 Mink Hollow Road, High
land, MD 20777, Phone 286-3805

MASSACHUSETTS: ELECTRONICA — Boston's lirst
public electronics show, Columbus Day weekend, Fri-
day, October B through Monday, October 11, Hynes
Auditorium. Personal electronics and home entertain-
ment products, computers, games, ham radio, TVRO,
CB, cameras, projection TV, security systems, video and
stereo systems. Come see and buy the latest in electro-
technology

MICHIGAN: The Adrian Amateur Radio Club's tenth
annual Hamfest, Sunday, September 26, Lenawee County
Fairground, Adrian. For tickets, tables, info: Adrian ARC,
PO Box 26, Adrian, M| 49221

MICHIGAN: The L'Anse Creuse Amateur Radio Club's
10th annual Swap and Shop, Sunday, September 19, 9
AM to 3 PM, L'Anse Creuse High School, Mt. Clemens
Admission: $1.00 advance; $2.00 door. Prizes include
$250.00 first prize, $100.00 second and $50.00 third. Talk
in on 147.69/.09 and 146.52. For information SASE to
Maurice Schietecatle, NBCEQ, 15835 Touraine Ct., Mt
Clemens, M| 48044

NEW HAMPSHIRE: The &th annual Connecticut Valley
FM Association’s Hamlest/Flea Markel, Sunday, Sep-
tember 26, 9 AM to 5 PM, King Ridge Ski Area, New Lon-
don. Adults $2.00. Children under 16 Iree. Flea market
selup $5.00. Food concession by King Ridge. For infor-
mation: KATBWE

NEW YORK: RAGS, The Radio Amateur of Greater Syra-
cuse, annual Hamiest, Saturday, October 2, 9 AM to 6
PM, Art and Home Center, New York State Fairgrounds,
Syracuse. Door prizes, tech talks, DXpeditions pro-
grams, contests, entertainment. Large indoor flea mar
ket. Admission: $3.00. Flea market space $6.00. Outdoor
flea market space available also. Talk in on 90/30 and
3

NEW YORK - LONG ISLAND: Suffolk County Radio
Club’s 5th annual Flea Market, Sunday, September 12,
Odd Fellows Hall, Jayne Blvd., Port Jetlerson Station
Rain date September 19. Door prizes, raffles, refresh-
ments. Buyers $1.50 each, YLs, XYLs and harmonics, no
charge. Sellers $3.50 each includes car and driver. Talk
in on 14521/144.61 repeater. For information: Floyd,
WA2SDI, (516) 234-9376 after 6 PM evenings.

NEW YORK: The Yonkers Electronics Fair and Giant
Flea Market, Sunday, October 3, 9 AM to 5 PM, rain or
shine, Yonkers Municipal Parking Garage, Corner of
Nepperhan Avenue and New Main Street. All-day demon
stralions — computers, satellite TV, lasers, Hi-Filaudio
Hourly prizes, giant auction, 50-50 drawings, instant
bingo, free collee all day. Admission; $2.00. Children
under 12 free. Sellers: $6.00 per parking space, bring own
table. For information: Yonkers ARC, 53 Hayward Street,
Yonkers, NY 10704

NORTH CAROLINA: The Western North Carolina Ama-
teur Radio Society's seventh annual Autumnfest, Octo-
ber 9, Asheville Civic Center. Admission $3.00 advance;
$4.00 door. Flea market tables $5.00 at door. Camping
facilities available. Talk in on 31/91, 16/76 and 52. For in-
tormation: WCARS, PO Box 1488, Asheville, NC 28802.

OHIO: The Findlay Radio Club Hamfest is celebrating its
40th anniversary on September 12, 1982, Hancock Recre-
ational Center Arena, N. Main St .75, exit 161. Open
6:30 AM to 500 PM. Largest Hamfest in Northwest Ohio,
second in state. Tickets $2.00 advance, $3.00 at en-
trance. Exhibil tables are $500 per table. Flea marke!
trunk sales $2.00 per space. Open Saturday for setups
and evening enterlainment. Talk in 147.75/15. Check in
146.52/52. For reservations and tickets SASE to Findlay
Radio Club Hamfest, PO Box 587, Findlay, Ohio 45840

OHIO: The original torty-fifth annual Cincinnati Hamfest,
Sunday, September 19, Stricker's Grove, State route 128,
Venice (Ross). Exhibits, prizes, refreshments, flea
market, talks, entertainment and a thrilling air show by
the Hawks. For information request your copy ol the
Club magazine, “The Mike and Key Hamfes! Edition
WBALW, WABSTX, KBCKI.

OHIO: The Cleveland Hamtest Association's 8th annual
Hamlest, Sunday, September 26, Cuyahoga County Fair-
grounds, Berea, 0B00 to 1700 hours. Advance lickets
$2.50 prior to August 31; $3.00 at door. Exhibits, lorums,
ladies’ programs, outdoor flea market. Three main prizes
and mobile check-in prize. Talk in on 146.52 with WBQV
For intormation: Cleveland Hamfest Association, PO
Box 27211, Cleveland, OH 44127

OREGON: The 36th annual Walla Walla Hamfest, Satur-
day and Sunday, September 25 and 26. Milton-Freewater,
Oregon, Community Building. Free registration. Satur-
day opens 9 AM. Sunday 8:30 AM. Swap and shop, con-
tests, prizes. Ladies bingo Camping at Fort Walla Walla

Dual-purpose power
ampilifiers for
HT and XCVR!

@ 1-10 Watts Input
@ All-mode operation
® 5 year warranty

model:
B1016 (2 meters)

Win = 35WOut

2W In = 9OW Out

1OW In = 160W Out

with RX preamp!
$279.95

C106 (220 MHz)

W in = 156W Out

2W In = 30W Out’

10W In = 60OW Out

with RX preamp!
5199.95

D1010 (430-450 MHz)
IW In = 20W Out

2W In = 45W Out
“10W In = 100W Out
$319.95

There's more, and
WATT/SWR Meters, tool
See your nearest Dealer

S

of
o
\\o“ P.O. Box 1393

‘;\cﬁ* Gilroy, CA 95020
(408) 847-1857

made in U.S.A.

8
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Laurel Pla
Route 198
Laurel, Md.
% ENTER 20810

INC.
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~N <

MD.: 301-792-0600

OPEN TUES. THROUGH SAT.

CALL TOLL FRE

76 September 1982

Park. Talk in on 52-52, 19-79, 04-64, 26-88, 16-76 and 3960
KC. For information; Walla Walla Valley ARC, PO Box
321, Walla Walla, WA 99362

PENNSYLVANIA: The 27th annual York County Hamlest,
Sunday, September 26, York Fairgrounds, York, 8 AM to
4 PM, rain or shine. Registration $3.00. XYLs and chil-
dren free. Tailgating $3.00 per space plus registration. In:
side tables $5.00. Hourly door prize drawings from 10 AM
to 3 PM. Talk in on 146,37/.97 and 52/52. For information
Leroy Fray, K3POR, 170 S. Albemarle St., York, PA 17403

PENNSYLVANIA: The Pack Rats Sixth annual Mid-Atlan-
lic VHF Conference, Saturday, October 2, Warrington
Motor Lodge, Rt 611, Warrington. Advance registration
$3.00, $4.00 door, includes admission to Hamarama,
Sunday, October 3, Buck County DriveIn Theater, War-
rington. Flea market admission $2.00. Tailgating $4.00
per space. Own tables, Gates open 7:30 AM. Talk in via
W3CCX on 146.52. For information: Hamarama ‘82, PO
Box 311, Southampton, PA 18966 or Lee A. Cohen,
KIMXM (215) 635-4942

SOUTH CAROLINA: The 31st annual Rock Hill Hamiest,
October 3. For information contac!; YCARS, Box 4141
CRS, Rock Hill, 5C 39730

TEXAS: The Wichita Amateur Radic Society's first an-
nual Hamfest, September 25 and 26, National Guard
Armory, Wichita Falls. Dealer displays, computer
demos, large flea market, ladies activities. Pre-registra-
tion $4.00. ends September 22. Pre-registration prize.
Registration at door $5.00. Grand prize, ladies prizes and
other prize drawings. Local talk in on 146.34/93 and
147.75/15. Reservations lor tickets, flea market lables lo:
WARS Hamfest, PO Box 4363, Wichita Falls, TX 76308

VIRGINIA: The ARRL Virginia State Convention and
Tidewater Computer Show - Hamlest - Electronic Flea
Market, Saturday and Sunday, October 9 and 10, Virginia
Beach Pavilion. 9 AM 1o 5 PM both days. Admission
$£3.50 for both days Computers, satellite equipment
XYL programs and free bingo. Free transportation to
beach or for shopping. Cocktail party Saturday night. Ad-
vance tlicket drawing for hand held transceiver plus
many other prizes. Flea market tables $5 one day, $8
both days. For information and tickets: Jim Harrison,
N4NV, 1234 Little Bay Ave, Norfolk, VA 23503. (B04)
587-1695

WISCONSIN: The Kettle Moraine Radio Amateur Club’s
annual Ham, Computer, Video Fest, Sunday, October 10,
Waukesha County Expo Center, Waukesha, 8 AM. All in-
doors. Prizes, lood, "happy hour”. Tickets $2 advance,
$3 door. Reserved tables $3 each 4°. Reservations until
October 1. Talk in on 146.52. Send checks 1o KMRA Club,
PO Box 411, Waukesha, W1 53187

OPERATING EVENTS
“Things to do...”

SEPTEMBER 8: The 20th anniversary of "Howdy Days",
slarts Wednesday, September B, 1800 UTC to Friday,
September 10. 1800 UTC. All licensed women operators
worldwide are Invited to participate. Say hello to old
friends; meet new ones. Extend an invitation to non-
members to join YLRL. Call "CQ YL". All bands and
modes of emission may be used. No ¢ross band opera-
tion. Send logs by October 11, 1982, to: Sandi Heyn,
WABWZN, 962 Cheyenne S, Costa Mesa, CA 92626

September 11: KNOS will operate from 1300-2200Z to
commemorate (he 4th annual Burnsville Fire Muster
Frequencies: 7.250, 14.340, 21.400 = 5 kHz phone. 7.125
CW in AM. 146.16/.76 locally FM. For a special certificate
send large SASE to: KNOS ARS, PO Box 23349, Richlield,
MN 55423-0349

SEPTEMBER 25: The Beaumont, Texas, ARC will operate
WSRIN from 17002-2300Z, September 25 and 26 during
the "Glady's City Boom Days” B1st anniversary of Spin-
dietop, home of the Lucas Gusher. Frequencies: phone -
21.280, 14,280, 7.280. CW - low 25 kHz of Novice 10-15-40
meter band. For certificate and brochure on the history
of Spindletop send large SASE to: BARC, PO Box 8358,
Lumberton, TX 77711

OCTOBER 8: The Coosa Valley ARC will operate from
Rome. GA, from 12002, October 9 to 2200Z, October 17
to commemorate Heritage Days. 25 kHz lower side of
General Class phone band B0 - 10 meters. For a special
certificate SASE to: CVARC. Box 183, Rome, GA 30161

OCTOBER 12: The Colquitt County Ham Radio Society
will operate club station, WD4KOW, from the site of the
fifth annual Sunbelt Agricultural Exposition, October 12,
13 and 14. 0900 to 1700 EDST each day. Operations in the
General portion of the HF bands. Club members will be
listening for visiting Hams on local repeater 146.19/79,
For a special QSL SASE to: Colquitt County Ham Radio
Society, PO Box 813, Moultrie, GA 31768

QUALITY VHF/UHF KITS
ATAFFORDABLE PRICES

Call or Write for FREE CATALOG
(Send $1.00 or 3 IRC’s for overseas mailing)
Seeourfull page adin 73 Magazine

FM TRANSCEIVERS

FM & AM RECEIVERS

FM EXCITERS & XMTRS

FM & SSB POWER AMPS

RECEIVING & TRANSMITTING

CONVERTERS FORFM &SSB

LOW-NOISE PREAMPS

CWID’s, COR’s, RF TIGHT CASES
For Repeaters, Links, OSCAR,
ATV, Mobile, Base, Scientific

amromcs, inc.

65-U MOUL RD.=HILTON, NY 14468

$SOTRON ANTENNAS

THE BEST THINGS

come in little packages..
FOR 80-40-20 METERS

NEEDS NO RADIALSOR -

MATCHING DEVICES
ISOTRONBO ISOTRON 40 ISOTRON 20
54 INHIGH 31IM. HIGH 17 IN.HIGH

BIG ON PERFORMANCE

SMALL ON SPACE
BILAL COMPANY

303)687-3219
FLORISSANT CO 80816

STAR ROUTE




inductive reactance

controls fan speed

Living in Florida as | do, | find that
temperatures in the shack can rise
quickly in summer, particularly when
I'm running a linear. Some kind of
cooling is desirable. Using a large
window fan to cool the shack, |
found, had two drawbacks. First off,
it was a single-speed type, and just a
bit too fast — always blowing papers
all over the place. And secondly, as it
got older, it developed an annoying
rattle at its normal speed.

When | experimentally slowed
down the speed of the fan with my
Variac, | got both less air blowing
around, and the rattle completely dis-
appeared. Not wanting to tie up my
very useful Variac for this purpose, |
thought up other ways of reducing
the fan voltage and speed.

A voltage-dropping resistance
would do the job, but resistance dissi-
pates both heat and uses expensive
energy. Why not use a reactance to
cut down the voltage? | tried first an
inductive reactance and then a capac-
itive reactance. Although both kinds
worked, | decided to use an inductive
reactance. This was because, when
experimenting with capacitors of var-
ious sizes for slowing down the fan, [
ran into an interesting condition. At
some values of capacitance, the ca-
pacitive reactance partially cancelled
the inductive reactance of the fan,
and the fan actually started to run
quite a lot faster than its normal
speed. So, to avoid problems, | de-

cided on an inductive reactance to
slow the fan down. | found that using
the secondary winding of an old fila-
ment transformer provided enough
reactance to slow the fan to the

speed | desired.
William Vissers, K4KI

novel two-tone

signal generator

For experimentation and tuning up,
a two-tone generator is surely a desir-
able piece of equipment to have. But
being lazy by nature and not too good
at building test equipment, | wanted
to come up with a simple substitute
method.

Like many other Amateurs, | like
music and have a Hammond organ. A
check with my scope showed that the
upper and lower manuals both readily
provide a very good sine wave if only
one organ stop per manuatl is pulted
out. it was simple to use a couple of
variable resistance potentiometers to
mix the two tones to the proper level
for the audio signal to my transceiver.
The tone voltages from the organ can
be picked off directly from the output
speakers, or at some lower level by
tapping into the organ circuitry.

I will admit that this is probably the
largest two-tone generator in exis-
tence, but it does a very satisfactory
job. And for Amateurs who do not
have their own organs, | found that it
is very easy to put the two tones on a
small cassette recorder tape. Several

Amateurs have come over and done
this using their own tapes, which
they now use instead of building a
tone generator of their own. So you
save money and time by using some-
thing you already have, instead of
building a piece of test equipment
that you will use only a very small per-
centage of your operating time.
William Vissers, K4KI

cheap dots

| use black dots when making up
printed circuit boards, and they are
very expensive: $4.00 per one hun-
dred dots. The reason is that they are
precision drafting aids. Recently |
found in a stationery store that you
can buy black dots that work just as
well, manufactured by the Avery
Company or Dennison. Ask the sta-
tioner to show you his catalog and
you might also see tapes that you can
use with the dots. | find that it is
cheaper to use shelf paper and cut it
out with a razor. It makes a sharp im-
age when etched and the acid does
not sneak under it, the way it will with

black masking tape.
Ed Marriner, W6XM

decreasing dust buildup

In line with extending the life of my
Yaesu FT-101-B transceiver, | have
found that dust pulled into the unit by
the cooling fan becomes a real prob-
lem over an extended period of time.
And as | do spend a great deal more
time listening than transmitting, !
rigged up a simple switching circuit
that cuts off the cooling fan when the
transceiver amplifier filaments are
turned off. There is no noticeable rise
in temperature when operating like
this. You keep your equipment a lot
cleaner this way. And, naturally, a
dust cover is a must for all equipment
when the station is shut down. Clean
equipment will break down a lot less
often than equipment coated inside
with dust, which, by absorbing mois-
ture, can cause severe corrosion and
expensive breakdowns.

William Vissers, K4K|
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precision
battery-voltage monitor
for HTs

How often has your HT signal become heavily dis-
torted, or even entirely unreadable, because of dead
batteries? With an accurate voltage monitor to flag
you before your Ni-Cds die, you can avoid such inci-
dents. And you also gain the peace of mind of know-
ing that your weak or distorted signal is, in fact, due
to your batteries — and not some other cause. The
monitor described here is easy to build and adjusts to
any battery voltage. It draws about 0.25 mA and con-
sists of only four parts.

The heart of the circuit is a precision voltage-moni-
tor chip produced by Intersil, the ICLB211CPA. This
eight-pin miniDIP contains a temperature-compen-
sated voltage reference and other circuitry to make
up the basics of a voltage monitor. Because of its
CMOS design, the chip is eminently suitable for an rf
environment, and it draws only 22 microamperes.
Adding a pot, resistor, and LED completes the monij-
tor circuit.

By Alan Lefkow, K2ZMWU, 17 Jacobs
Road, Thiells, New York 10984
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Fig. 1 is a schematic of the monitor. A ten-turn
pot, R1, divides down the battery voltage to match
the built-in reference voltage of IC1 (1.15 volts).
When the voltage at pin 3 falls below 1.15 volts, pin 4
of IC1 supplies a constant current of 7 mA, enough
to drive a small LED directly. A 2.0-megohm resistor,
R2, is used to provide a small amount of hysteresis,
an option provided for by IC1. Without hysteresis,
the LED could flicker on and off when the monitored
voltage varies around the set point, as might be the
case on voice peaks during receive. About 0.2 volt of
hysteresis is added with R2. Thus, if the monitor
were set to trip at a voltage of 10.0 volts, it would
turn off when the voltage rose above 10.2 volts.

HT
BATTERY
HT

—‘I' + . OB+ LINE
INTERSIL
R2 2™ ICLB21ICPA
174 OR e
1rew  Necl 8 |
z 7TON/C (ANY

Ui

:(;k .‘_& 3 6fIN/C SMALL LED)
10- TURN e 5
PoOT [’ %.

fig. 1. Schematic diagram of the battery-voltage
monitor,




TO
SWITCHED
A+ LINE

fig. 2. A 3/8- or 1/4-inch square pot for R1 produces a
compact package. The leads of the IC are soldered di-
rectly to the pot and to R2. A stiff ground lead can sup-
port the whole circuit.

For absolute compactness, the parts are wired
together using the pins and leads of the parts them-
selves, as shown in fig. 2. In the author’s HT, a Wil-
son Mk Il, the ground wire supports the whole cir-
cuit. The LED can be placed anywhere convenient
and connected to the circuit with thin wires. The
monitoring point (which is also the B + supply for the
circuit) is best picked up just after the HT's ON/OFF
switch.

Determining the desired trip point is not difficult.
Generally, Ni-Cd batteries are close to the end of
their discharge capacity when the voltage per cell
falls below 1.2 volts. At 1.1 volts per cell there's
about 5 percent capacity left, and at 1.0 volt per cell,
the battery can be considered discharged.” A con-
venient trip point, therefore, is 1.1 volts per cell.

Recharging at that point on a regular basis will not
cause memory to set in, and allows for a few more
minutes of use before the battery voltage really starts
to plummet. Hence, if your battery pack has, say,
nine cells, the trip point for the monitor would be 9.9
volts. (You can figure out the number of cells your
pack contaihs by dividing its nominal output voltage
by 1.2.) Your rig may run on less than 1.1 volts per
cell, but to do so entails the risk of reversing voltage
on one of the cells, which can kill a battery pack.

The trip point is easily set using an adjustable
power supply and DVM. Adjust the pot until the LED
turns on at the desired battery voltage, using the
power supply as an adjustable source for the HT. The
circuit is accurate enough to make use of the greater
resolution and accuracy of a DVM. In the author's rig,
the monitor was originally set to trip at 9.9 volts. A
recent test showed the trip point still at 9.9 volts,
three years later!

reference

1. Mickel Cadmium Battery Handbook, General Electne, 2nd Edition

ham radio

UNADILLA/REYCO
HAM products that go the Dx.

Round after round of transmission, durable all-
weather UNADILLA/REYCO baluns, traps and kits
will take you the distance. Unadilla/Reyco will sup-
press feedline radiation and maximize antenna effi-
ciency better than any competitive HAM line.

The Big Signal W2AU Balun
gives you the right connec-
tion between any antenna
and transmitter. The W2AU
Balun can withstand 600 Ibs.
of pull, has a built-in lightning
arrestor and can handle full

legal power. For more than
20 vyears, it's been the
choice of HAMS, Armed

Forces and commercial com-
munication around the world.

The Old Reliable W2VS
Reyco Trap will always give
you the perfect dipole. Pro-
fessionals demand Reyco
Traps because they're
weatherized and can withs-
tand 500 Ibs. of pull.

Developed by veteran HAM
W2VS, Reyco Traps are
paired by precision frequen-

The W2AU/W2VS 5-band
Antenna Kit includes |
everything for low SWR on &
40 and 80 meters, and §
resonantson 10, 15and 20. §
The quality crafted com- @
ponents in this kit are time
tested by HAMS around the
world.

Other Unadilla/Reyco products include low pass filters,
quad parts, insulators and endsulators. Call for our free
catalog and the name of your nearest dealer. Hamfest
managers: we cooperate. Remember: Unadilla/Reyco
will take you the distance.

UNADILLA/REYCO
Division of Microwave Filter Co., Inc.

6743 Kinne St., East Syracuse, NY 13057
Toll Free 1-800-448-1666 TWX 710-541-0493
NY/HI/AK/Canada (collect) 1-315-437-3953

FOREIGN HAMS

LONDON: AMCOMM 01 B804 1166/VICTORIA: Scalar 725
9677/PUNTA ARENAS: Novedades Rasmussen 22327/BUENOS
AIRES: Multi-Radio 773-1266/COL. ANAHUAC: Radiac
2-50-32-40/FRANCE: SFL (90) 5339 40 (90) 611258

y QUNADILLA/REYCO

A Division of MICROWAVE FILTER CO., INC.
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California

C & AELECTRONIC ENTERPRISES
22010 S. WILMINGTON AVE.
SUITE 105

CARSON, CA 90745

213-834-5868

Not The Biggest, But The Best —
Since 1962.

FONTANA ELECTRONICS

8628 SIERRA AVENUE

FONTANA, CA 92335

714-822-7710

714-822-7725

The Largest Electronics Dealer in San
Bernardino County.

AMATEUR RADIO CENTER, INC.
2805 N.E. 2ND AVENUE

MIAMI, FL 33137

305-573-8383

The place for great dependable
names in Ham Radio.

RAY’S AMATEUR RADIO

1590 US HIGHWAY 19 SO.
CLEARWATER, FL 33516
813-535-1416

Your complete Amateur Radio and
Computer Store.

Ham Radio’s guide to help you find your loc:

Minnesota

MIDWEST AMATEUR RADIO SUPPLY
3452 FREMONT AVE. NO.
MINNEAPOLIS, MN 55412
612-521-4662

It's service after the sale that counts.

JUN’S ELECTRONICS

3919 SEPULVEDA BLVD.
CULVERCITY, CA 90230
213-390-8003 Trades

714-463-1886 San Diego

The Home of the One Year Warranty
— Parts at Cost — Full Service.

SHAVER RADIO, INC.

1378 S. BASCOM AVENUE
SAN JOSE, CA 95128
408-998-1103

Azden, Icom, Kenwood, Tempo,
Ten-Tec, Yaesu and many more.

Hllinois

ERICKSON COMMUNICATIONS,INC.
5456 N. MILWAUKEE AVE.
CHICAGO, IL. 60630

Chicago — 312-631-5181

Outside lllinois — 800-621-5802
Hours: 9:30-5:30 Mon, Tu, Wed & Fri;
9:30-9:00 Thurs; 9:00-3:00 Sat.

Nevada

AMATEUR ELECTRONIC SUPPLY
1072 N. RANCHO DRIVE

LAS VEGAS, NV 89106
702-647-3114

Pete, WABPZA & Squeak, AD7K
Outside Nev: 1(800) 634-6227

Connecticut

HATRY ELECTRONICS

500 LEDYARD ST. (SOUTH)
HARTFORD, CT 06114
203-527-1881

Call today. Friendly one-stop shop-
ping at prices you can afford.

Indiana

THE HAM SHACK

808 NORTH MAIN STREET
EVANSVILLE, IN 47710
812-422-0231

Discount prices on Ten-Tec, Cubic,
Hy-Gain, MFJ, Azden, Kantronics,
Santec and others.

JUN’S ELECTRONICS

460 E. PLUMB LANE — 107
RENO, NV 89502
702-827-5732

Outside Nev: 1(800) 648-3962
lcom — Yaesu Dealer

New Hampshire

Delaware

DELAWARE AMATEUR SUPPLY
71 MEADOW ROAD

NEW CASTLE, DE 19720
302-328-7728

800-441-7008

lcom, Ten-Tec, DenTron, Yaesu,
Azden, Santec, KDK, and more.
One mile off 1-95, no sales tax.

Kansas

ASSOCIATED RADIO

8012 CONSER, P. O. BOX 4327
OVERLAND PARK, KS 66204
913-381-5900

America's No. 1 Real Amateur Radio
Store. Trade — Sell — Buy.

TUFTS ELECTRONICS

61 LOWELL ROAD

HUDSON, NH 03051

603-883-5005

New England’s friendliest ham store.

New Jersey

Florida

AMATEUR ELECTRONIC SUPPLY
1898 DREW STREET
CLEARWATER, FL 33515
813-461-HAMS

Ciearwater Branch

West Coast’s only full service
Amateur Radio Store.

Maryland

THE COMM CENTER, INC.
LAUREL PLAZA, RT. 198
LAUREL, MD 20810
800-638-4486

Kenwood, Drake, icom, Ten-Tec,
Tempo, DenTron, Swan & Apple
Computers.

AMATEUR ELECTRONIC SUPPLY
621 COMMONWEALTH AVE.
ORLANDO, FL 32803
305-894-3238

Fla. Wats: 1 (800) 432-9424
Outside Fla: 1(800) 327-1917

Massachusetts

TEL-COM, INC.

675 GREAT ROAD, RTE. 119
LITTLETON, MA 01460
617-486-3040

617-486-3400 (this is new)

The Ham Store of New England
You Can Rely On.

RADIOS UNLIMITED

P. 0. BOX 347

1760 EASTON AVENUE

SOMERSET, NJ 08873

201-469-4599

800-526-0903

New Jersey’s only factory authorized
Yaesu and lcom distributor. New and
used equipment. Full service shop.

ROUTE ELECTRONICS 46
225 ROUTE 46 WEST
TOTOWA, NJ 07512
201-256-8555

ROUTE ELECTRONICS 17

777 ROUTE 17 SOUTH
PARAMUS, NJ 07625
201-444-8717

Drake, Cubic, DenTron, Hy-Gain,
Cushcraft, Hustler, Larsen, MFJ,
Butternut, Fluke & Beckman
Instruments, etc.

. YOU SHOULD BE HERE TOQO!
D ea]er S. Contact Ham Radio now for complete details.
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Amateur Radio Dealer

New York

BARRY ELECTRONICS

512 BROADWAY

NEW YORK, NY 10012

212-925-7000

New York City’s Largest Fuil Service
Ham and Commercial Radio Store.

GRAND CENTRAL RADIO

124 EAST 44 STREET

NEW YORK, NY 10017

212-599-2630

Drake, Kenwood, Yaesu, Atlas,
Ten-Tec, Midland, DenTron, Hy-Gain,
Mosley in stock.

Pennsylvania

HAMTRONICS,

DIV. OF TREVOSE ELECTRONICS
4033 BROWNSVILLE ROAD
TREVOSE, PA 19047

215-357-1400

Same Location for 30 Years.

LaRUE ELECTRONICS

1112 GRANDVIEW STREET
SCRANTON, PENNSYLVANIA 18509
717-343-2124

lcom, Bird, Cushcraft, Beckman,
Fluke, Larsen, Hustler, Astron,
Antenna Specialists, W2AU/W2VS,
AEA, B&W, CDE, Sony, Vibroplex.

STILL MORE
USABLE
ANTENNA FOR
YOUR MONEY ...
PLUS 30 Meters!

Butternut's new HF6V auto-
matic bandswitching vertical

lets you use the entire 26-
foot radiator on 80/75, 40,
30, 20 and 10 meters (full
M quarterwave unloaded per-
formance on 15 meters). No
lossy traps. Butternut’s ex-

HARRISON RADIO CORP.

20 SMITH STREET
FARMINGDALE, NY 11735
516-293-7990

“Ham Headquarters USA” since
1925. Call toll free 800-645-9187.

Texas

MADISON ELECTRONICS SUPPLY
1508 McKINNEY

HOUSTON, TX 77010

713-658-0268

RADIO WORLD ; 29 29 ; clusive Differential Reac-
ONEIDA COUNTY AIRPORT g:é:tma& ?Now?? Seeadindex tance Tuning™ circuitry uses
TERMINAL BLDG. g v

ORISKANY, NY 13424 rugged ceramic capacitors
TOLL FREE 1(800) 448-9338 . . . s -di . -
NY Res. 1(315) 337.0203 Vir ginia and.larg'e diameter self su'p
Authorized Dealer — ALL major porting inductors for radia-
Amateur Brands. ELECTRONIC EQUIPMENT BANK tion efﬁciency and DX per-

516 MILL STREET, N.E.

VIENNA, VA 22180 formance unmatched by
703-938-3350

conventional multiband de-
Metropolitan D.C.'s One Stop i

Amateur Store. Largest Warehousing q  signs of comparable height.

We service everything we sell!
Warren K21XN or Bob WA2MSH.

Ohio

AMATEUR ELECTRONIC SUPPLY

28940 EUCLID AVE.

WICKLIFFE, OH (CLEVELAND AREA)
44092

216-585-7388

Ohio Wats: 1(800) 362-0290

Outside Ohio: 1(800) 321-3594

UNIVERSAL AMATEUR RADIO, INC.
1280 AIDA DRIVE

of Surplus Electronics.

Wisconsin

AMATEUR ELECTRONIC SUPPLY
4828 W. FOND DU LAC AVE.

- MILWAUKEE, Wi 53216

414.442-4200
Wisc. Wats: 1(800) 242-5195
Outside Wisc: 1(800) 558-0411

REYNOLDSBURG (COLUMBUS), OH
43068
614-866-4267

For complete information concern-
ing the HF6V & other Butternut
products, see your dealer or write

Featuring Kenwood and all other
Ham gear. Authorized sales and ser-
vice. Shortwave headquarters. Near
1-270 and airport.

Oklahoma

DERRICK ELECTRONICS, INC.

714 W. KENOSHA — P.O. BOX A
BROKEN ARROW, OK 74012

Your Discount Ham equipment dealer
in Broken Arrow, Oklahoma
1-800-331-3688 or

1-918-251-9923

SAY
YOU SAW
ITIN
ham radio!

for our free catalog.

e\ BUTTERNUT
qg ELECTRONICS
co.
GARY AIRPORT

BOX 356E Rte. 2
SAN MARCOS, TX 78666
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DX
FORECASTER

Garth Stonehocker, KORYW

last minute forecast

Another equinox season is here
with its special propagation features.
Features to note are these:

¢ Trans-equatorial one-long-hop
openings on the higher frequency
bands during geomagnetic distur-
bances;

e Trans-polar openings (gray-line
DX) near twilight on the lower fre-
guency bands during guiet geo-
magnetic periods between distur-
bances;

¢ High ionospheric electron densities
giving high maximum usable fre-
quencies {MUFs) favoring long-skip
DX on the high bands;

* Some sporadic E layer openings,
mainly near twilight for the lower
bands;

e Geomagnetic disturbances in-
crease, moving the ionosphere
around, creating DX openings in
unusual locations and providing an
auroral curtain to reflect east/west
paths by VHF-auroral scatter.

More detail on equinoctial propa-
gation can be found in the March,
May, and September columns of ham
radio beginning in 1981.

The forecast for September em-
phasizes that the upper frequency
bands (10, 15, and 20 meters) will be
excellent for DX during the middle of
the month. These ham bands will
probably begin to feel the solar flux
effects of the eleven-year sunspot
cycle, decreasing to an expected 100
or so (150 solar flux units). The begin-
ning and ending weeks will be the
worst, these time periods being clos-
est to the 27-day solar cycle mini-
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mums. The lower frequency bands
(40 through 160 meters) should be
very good throughout the month.
Overall, average thunderstorm QRN
should decrease in the Northern
Hemisphere, except for localized
QRN, which builds up a day before
and a day after a thunderstorm’s
passing, and while the storm is within
sight of your QTH.

The full moon will occur on Sep-
tember 3rd; the moon perigee will
occur on the 13th. The autumnal
equinox will be on the 23rd at 0846
UT. No significant meteor showers
are expected, so activity may be quite
mediocre for the meteor-burst DX
work.

Last month | presented a formula
for determining northern latitude
radio quality. It may also be used as a
base-line quality number from which
you can make your own calibrations
to fit your operations. A typical base-
line calibration for north Atlantic
paths is shown in table 1.

table 1. Base-line calibration for North
Atlantic paths.

0 - 1.50 useless
1.561 - 2.50 very poor
2.51 - 3.50 poor
3.51 - 4.50 poor-to-fair
4.51 - 5.50 fair
5.57 - 6.50 fair-to-good
6.51-7.50 good
7.51 - 8.50 very good
8.51 - 9.50 excellent
9.6Tup unbelievable?

Radio propagation quality (QRK)
seems to be made up of signal strength
(QRA) and its variability (QSB) fac-
tors. The formula uses tne radio flux
and s/n2X values for the signal
strength factor. The variability factor

is tied into the geomagnetic A value.
A fairly reasonable estimate can be
calculated using these assumptions.
Give it a try at your station if you've a
programmabile calculator or computer
available.

band-by-band summary

Ten and fifteen meters will be loaded
with good DX signals from morning
until the early evening hours on many
days. Periods of geomagnetic distur-
bance will limit the number of signals
heard, but listen carefully — they can
be from very unusual places. Fifteen
meters should be open later in the
day, after 10 meters, so, hit 10 first
and finish off with 15.

Twenty meters will be the main day-
time DX band, as it is almost always
open to some part of the world. It
opens in the east as the sun rises and
extends into the late evening hours in
the west. Geomagnetic disturbances
do not affect this band as much as
the higher ones, but look for unusual
trans-equatorial DX locations that will
come through once in a while. One-
hop trans-equatorial DX of 5,000-
7,000 miles (8,000-11,200 km} may be
possible in the late evening hours dur-
ing some of these unusual condi-
tions.

Forty and eighty meters will have
good short skip during daylight hours
and turn to DX after dark. The bands
will open in the east soon after sun-
down, swing toward the south to
Latin America about midnight, and
end in the Pacific areas during the
hour or so before dawn. Some nights
these bands will be as good as can be
expected during the winter DX sea-
son, coming up from November-Feb-
ruary. The coastal regions usually
have the edge for working the rare
DX on these bands.

One-sixty meters will be quieter
(QRN) now. This band shouid have
renewed DX possibilities with LORAN
phased out and privileges restored.

ham radio
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products
TR-2500

Trio-Kenwood Communications
announces the new TR-2500, a com-
pact 2-meter fm handheld transceiv-
er. The TR-2500 weighs approximately
1.2 pounds vet includes such features
as LCD digital frequency display, ten-
channel memory with memory scan,
built-in five year lithium memory
back-up, manual scan, program-
mable automatic band scan, built-in
tunable subtone encoder, built-in six-
teen key auto-patch encoder, and 2.5
watts rf output with HI/LO power
output switch.

Complete with rubberized antenna
with BNC connector, 400-mAH heavy-
duty NiCd battery pack, and ac
charger, the TR-2500 has a factory
suggested retail price of only $329.95.

84 September 1982

For additional information, contact
Trio-Kenwood Communications,
P.0. Box 7065, Compton, California
90224,

micro-based repeater

controller

The RC-850 Repeater Controller is
a microcomputer based control sys-
tem remotely configurable by the
owner, with TouchTone™ com-
mands. No hardware or software
changes are required.

Remote configurability enables re-
peaters to be customized without
trips to the site, and eliminates de-
pendence on the manufacturer to
make changes over the life of the re-
peater. Configuration parameters are
stored in a non-volatile memory
which requires no batteries for data
retention.

The RC-850 controller’'s autopatch
is based on a store and forward tech-
nique — the controller dials numbers
into the phone, using TouchTone or
dial pulse. Phone number readback
helps prevent wrong numbers and al-
lows the control operator to monitor
autopatch activity. The user-loadable
autodialer speeds dialing of home
phone numbers. The emergency
autodialer reads back a configurable
message for each location, to verify
selection of the correct emergency
autodial location.

Voice-response telemetry provides
remote monitoring capability. A natu-
ral sounding speech synthesizer, ana-
log measurement capability, plus
configurable meter faces permit read-
back of user’'s S-meter, frequency er-
ror, or deviation readings, plus
power, temperature, and other pa-
rameters using external transducers.
Users can receive diagnostic informa-
tion about their signals, and you can
remotely monitor your equipment
and your site.

The synthesized remote base capa-
bility permits linking to other ma-
chines and simplex channels, to ex-

tend coverage area or pick up addi-
tional operators during emergencies
and public service activities. The low
power consumption, single supply
operation simplifies power backup,
and maximizes endurance when com-
mercial power is lost.

Audio processing, including an
analog delay line, mutes squelch tails
on received signals. TouchTone is
also muted — not even a blip of tones
gets through. No more annoying
double squelch tails and screeching
tones.

For more information, contact Ad-
vanced Computer Controls, 10816
Northridge Square, Cupertino, Cali-
fornia 95014; telephone 408-
253-8085.

base station antenna

The Ringo Ranger |l has 5.5 dB
gain with an additional 5/8 wave sec-
tion and decoupling radials for a low
angle of radiation. Ringo Ranger I
antennas are broadband and easily
field tuned for quick installation. They
are made from the highest quality alu-
minum, with stainless steel hardware.
They cover frequency ranges from
146-512 MHz.




For more information, contact
Cushcraft Corporation, P.O. Box
4680, Manchester, New Hampshire
03108; telephone 800-258-3860.

3-band package for

vacationing hams

Dentron Radio Co. has introduced
a 3-band 25-watt CW transceiver and
accessory package designed to help
the Novice learn CW operation or to

allow the experienced ham to keep in
touch when he's away from a tradi-
tional power supply. It will run off any
12 Vdc battery. The transceiver
covers 80, 40, and 15 meters and will
receive SSB as well as CW. The com-
plete package includes a code key, 3-
band dipole antenna, head set, log
book, an ARRL license manual, and a
complete radio and code course on
cassette tape. Optional accessories
include a 120 Vac power supply with
built-in speaker and antenna tuner,

For more information, contact
Dentron Radio Co., Inc., 1605 Com-
merce Drive, Stow, Ohio 44224; tele-
phone 216-688-4973.

morse code and

teletype reception

Commsoft's Cipher89 is a receive-
only program for Morse code and
radioteletype transmissions. The pro-
gram features Baudot and ASCII op-
eration up to 1200 baud and Morse
code operation from 4 to 99 WPM.

Take
Your
Choice

Lunar’'s GaAS FET Preamps on your
repeater makes your customers’ handheld
as powerful as though they were using a 40
watt amp and 30 pound battery.

Typical circuit improvements reported by our customers us-
ing Lunar's GaAS FET Preamps indicate a 6 to 9 dB improve-
ment. In other words, by installing a 7 ounce Lunar GaAS
FET Preamp at your repeater, your customers’ signal from a
5 watt handheld is equivalent to his using a 40 watt amp and

30 pound battery.
L\_/NAR

Users state that areas which were

formerly considered fringe reception 1%

areas are now rock solid. ctronics
Increase your competitive position by "5 pivision of Lunar Industries, Inc.
installing a Lunar GaAS FET Preamp 2775 Kuriz Street Suite 11

San Diego, CA 92110
in your repeater now. (714) 299-9740 Telex: 181747

REMEMBER THE FUN AT PLAYBOY'S GREAT GORGE
RESORT IN 1976 & 19787

If attended the ARRL Hudson D
THE ABRL Conv:;?::lon mn'?ﬁ or ‘78, then yoL:.l know ::l:itog
great time we'll be having on the weekend of
HUDS(?[?NS?’:?:S” October 30-31, 1982, al\;lhe same fantastic loca-

tion in Great Gorge, New Jersey. If.you missed
MOVES BACK TO

either of these years, ask someone who was

there. You'll hear about all the super activities,
GREAT GORGE
FOR 1982!

seminars, forums, fleamarket and exhibits
covering everything from 160 meters to micro-
wave; all modes, all facets of our great hobby..
plus, new for '82, even more on computers and
TVRO earth stations! As in the past, we also
have a full women's program for non-ham XYL's,
and the Great Gorge resort has everything in
sports and leisure activities you could ever want

DON'T MISS OUT. RESERVE NOW AND SAVE—TICKETS
ARE $9.00 AT THE DOOR. USE COUPON BELOW.

_—-—--—_-—--——---_-1

HARC CONVENTION, POST OFFICE BOX 528, ENGLEWOOD, NJ 07631
Please send me the following 1982 Hudson Division Convention Tickets

quantity) REGISTRATION TICKETS @ $ 750 §
BANQUET TICKETS"* @ $2400 3
TOTAL ENCLOSED (Make check payable 1o “HARG ) $

* PLEASE ENCLOSE A STAMPED — SELF ADDHESSED ENVELOPE

NAME ___ __CALL___
ADDRESS_ —— —
CITY. STATE. AND ZIP CODE_ =
FLEAMARKET SELLERS ONLY—CHECK HERE FORINFO O I

L__-_---_____-______J
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TheBest
Got Better

MODEL 4381 RF POWER ANALYST

This new generation
RF Wattmeter with nine-mode
. system versatility reads...
IN STOCK QUICK DELIVERY
autorizeo JREFYEN oisTeisutor

LS

associates
115 BELLARMINE
ROCHESTER, MI 4B063

CALL TOLL FREE

800-521-2333

IN MICHIGAN 313 — 375-0420

descrimimator and
- with 20 dB S/N @
AS @ 1 KHZ with 75
MHZ Easy assembly
plete with instruchons all parts and cir

EK101 o™

$ 3\ EXPERIMENTOR KIT #1001
\. A et -I.I... ‘IMH,-‘F M I F stiipwith it

Wifier Dperates on 9

H We
EK201 ‘9%

567 Tone Decoder Chips ICS67 $1.10 ea
14 w voltage audio amp waltl IC3B6 1.15 en
MIF bmite eclon ICI0TS  1.10 ea.

PINFM Recewver chips with 162211 1,75 ea

W audio =
JR0 OVERTOME CRYSTALS
W25 mimiature
C625 39.7 MHZ C625 425 MHZ  CG25 - 46.0 MKZ

CG25 - 38525 MHZ  CG25 302 MHZ  CG25 - 306 MHZ
C625 395 MHZ CG25 300 MHZ  C625 - 389 MHZ

$2.00 ea.

= A.F. CHOKE 4 CoLs

1 mhy CHIDZ 50 ea Hi-GRF Tunable Cails 2

10 why CHIDD .39 ea dia and B long Fernte
why CHIDD .39 ea Tuming slug

17 uhy CHR4T .25 ea CT25 14 25 uhy 50 ea.

13 uhy CHR3D 25 ea CT22 12 22 uhy .50 ea.

= f.'.‘ 107 MHZ

h’“ SHIELD CANS ) SHIELDED

Tinplated Bras L] COILS

Judre 107 MBS I F Transformer
1eal Tunes with BBpt capacion
withisolated 300 ahm out

winding
TC 8513 $1.00 ea
ws with 120 pt Pertect tor
h as the MC 1375 ULN
any other OC 2333 $1.00 ea.
add '2" shipping and handling lee

= MTS ==

BOX 1164 « ROUND ROCK TX 78664 « 512.255-0122
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Cipher89 is heavily graphics ori-
ented with many on-screen menus to
help the listener identify the format
and natures of received messages.
Histogram and map modes can be
used to correlate data against pre-
vious intercepts and to identify the
use of encryption.

The program comes with an in-
struction manual containing chapters
covering many aspects of shortwave
listening. An audio cassette tape,
containing recordings of many types
of signals the shortwave listener will
encounter, is included.

Cipher89 requires a Heath H-8/
H-19 or H-89 computer with 32K of
RAM and one disk drive. The program
runs under the Heath Disk Operating
System (HDOS). In addition, a hard-
ware interface, such as the Comm-
soft Codem, is required to connect
the shortwave receiver to the com-
puter.

The price of the package is $99.95.
A combination package, which in-
cludes the program plus a Codem, in-
terconnect cable and power supply is
available for $249.95. For more infor-
mation, contact Commsoft, Inc., 665
Maybell Avenue, Palo Alto, California
94306; telephone 415-493-2184,

multi-site repeater
voting system

Heil Sound has developed a repeat-
er voting system, the VT-3, designed
to work with three remote receivers
using a UHF radio link between re-
ceiver and transmitter sites. The
equipment is designed around a delay
board that measures the strength of
incoming receiver signals. Activation
of the link transmitter depends on the

strength of the signal. The stronger
the signal, the faster the link equip-
ment is turned on. The first link signal
heard enables the transmitter latch
board, locking out other receivers.
Audio from the receiving link is fed
through an active audio equalizer so
that audio loss is regained.

Only an external timer from the
transmitted latch board and the ID
system is needed to use the system.
Each receiver delay board and trans-
mitter latch board have dc switching
to operate all keying lines.

The complete kit, all boards and
components for three receivers and
one transmitter site, is available for
$82 plus $3 shipping and handling.

For more information, contact Heil,
Ltd., Heil Drive, Marissa, lllinois
62257.

terrestrial

frequency analyzer

The Model 4043 Terrestrial Tracer
is a tunable, calibrated wavemeter for
diagnostic evaluation of TVRO system
terrestrial interference in the 3.7-4.2
GHz band. The tunable notches (ap-
proximately 20 dB deep) can be ad-
justed to obtain best system perform-
ance while viewing a transponder
which displays symptoms of interfer-
ence. When best performance is ob-
tained, the calibrated indicators can
be used to determine the terrestrial
carrier frequency. Then, a permanent
microwave notch filter can be fabri-
cated to remove the offender.

The 4043 is installed in the signal




path between the LNA and the down-
converter. The unit passes dc for sup-
plying power to the LNA. The 4043
costs $790.00.

For more information, contact Emily
Bostick, Microwave Filter Co., Inc.,
6743 Kinne Street, East Syracuse,
New York 13057; telephone (in U.S.)
1-800-448-1666.

versatile transceiver

The IC-740 transceiver has front
panel or top controls allowing con-
venient access to all operating func-
tions. Adjustable receiver parameters
are: rf preamp, rf gain, noise blanker

(width and level) i-f shift, passband
tuning, crystal filter in/out, notch fil-
ter, AGC (time constant and on/off),
squelch, tone, and audio gain. Trans-
mitter controls are mic gain, VOX,
compressor and power (10-100
watts). The IC-740 includes capability
of operating in the increasingly popu-
lar fm mode.

The IC-740 features dual VFOs with
three tuning rates, split operation and
memory. Analog control of frequency
with the incremental tuning works on
TX and RX. You are able to meter re-
ceive signal strength, transmit rela-
tive rf output, compressor level, ALC
and collector current plus a built-in
SWR meter.

A large selection of options are
available. All items are compatible
with the IC-740, including the popular
AT-500/100 automatic antenna
tuner, as well as the IC-2KL solid-
state linear.

For more information, contact
ICOM America, Inc., 2112 116th
Avenue, N.E., Bellevue, Washington
98004; telephone 206-454-8155.

digital multimeter

Beckman Instruments, Inc., has
expanded its line of digital multi-
meters. The attention-getting DMM is
called the Tech™ 320B digital multi-
meter and has both audible and visual
indication of continuity. When it's
not possible to see the large LCD, the
meter will alert the user when conti-
nuity is detected by emitting a single,
loud beep. Continuity is also visually
displayed (in less than 1/10 of a sec-
ond) by the appearance of an ohm
sign in the upper left corner of the
LCD.

Like other Beckman portable
DMMs, the Tech 320B features an
easy-to-use single center selector
switch, 0.1 percent basic Vdc accu-
racy, 10-ampere ac/dc current
ranges, 2,000-hour battery life from a
standard 9-volt battery, semiconduc-
tor test function, and overload pro-
tection on all ranges.

The Tech 320B has twenty-nine
ranges and is protected against over-
load. Voltage ranges are protected to
1,500 volts dc or 1,000 volts RMS ac.

HATRY"S

Your One Stop
Shopping Center

i E IC2AT ...... 269.50
L EETEYN S 299.00
i o lcaAT. . 299.00

DRAKE TR-7A
TEMPO

HANDHELDS
VHF §1, S5, and §2
UHF S-4
144, 220 and 440 MHz
Full line of accessories
and amplifiers

MFJ

Everything from
KEYBOARDS to
OSCILLATORS

MIRAGE
VHF & UHF Amps
ANTENNAS
Cushcraft,
Hy-Gain, Larsen,
B&W,A/S

BOOKS BOOKS
BOOKS

HATRY ELECTRONICS
500 LEDYARD STREET
HARTFORD, CT 06114

(203) 527-1881

SHIPPING F.0.B. HARTFORD, CT

$1699
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1983

CALLBOOKS
—

Order today!

NEW 1983

RADIO AMATEUR CALLBOOKS
READY DECEMBER 1ST!

The latest editions of the world-famous
Radio Amateur Callbook will be available
spon, The U.S. edition features over
400,000 listings, with over 75,000 changes
from last year. The Foreign edition has over
370,000 listings, over 50,000 changes. Each
book lists calls and the address information
you need to send QSL's. Special features
include call changes, census of amateur
licenses, world-wide QSL bureaus, prefixes
of the world, international postal rates, and
much more. The new 1983 Callbooks will
be published December 1, 1982. Order your
coples now,

Each  Shipping  Total
$19.95 $3.05 $23.00

US Callbook

Foreign
Callbook $18.95 $3.05 $22.00

Order both books at the same time for
$41.95 including shipping.

Order from your dealer or directly from
the publisher. All direct orders add shipping
charge. Foreign residents add $4.55 for
shipping. Illinais residents add 5% sales tax.

—._ SPECIAL OFFER!

7R Amateur Radio
i ‘ Emblem Patch
AMATEUR RADIC Onlv $2.50 pOSlpaid

Pegasus on blue field, red lettering. 3" wide
x 3' high. Great on Jackets and caps.

*reallbook w

Dept, F

925 Sherwood Drive
Lake BIuff, IL 60044, USA
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products

All resistance ranges are protected to
500 volts RMS, and current ranges are
2A/250V fuse protected — a spare
fuse is included. The 10-ampere
ranges are rated up to 20 amps for 30
seconds.

Suggested retail price is $189. For
more information, contact Beckman
Instruments, Inc., 210 Ranger Street,
Brea, California 92621; telephone
714-993-8803.

UHF Amateur antenna

Hustler, Incorporated has an-
nounced a mobile trunk lip-mount co-
linear antenna for 438-450 MHz Ama-
teur service. Model BBLT-440 has a
unique 5/8-wave design that devel-
ops a 5 dB gain, compared to a quar-
ter wave stub, and features a 10 MHz
bandwidth with under 2:1 VSWR.

The moisture-sealed impedance
transformer features silver plated
base to coil contacts and 15 feet of
ultra low-loss coaxial cable with con-
nector.

For additional information, write
Hustler, Incorporated, 3275 North B
Avenue, Kissimmee, Florida 32741.

repeater power amps

A new line of continuous-duty
power amplifiers for repeater service
has been introduced by Micro Control
Specialties. Three different models in
the new PA-75 series serve the popu-
lar repeater frequencies of 144-148,
220-250, and 420-450 MHz.

Each model in the new PA-75
series provides 75 watts output with
10 to 15 watts of drive from a repeater
or base station. The PA-75 also in-
cludes a three-section harmonic filter,
ac power supply, front panel fuse ac-

cess, and metering in a handsome
rack mount package.

Dependable continuous-duty oper-
ation is obtained by using a generous
heat sink plus a quiet axial fan ar-
ranged to cool both amplifier and
power supply components. In addi-
tion, efficient 28-volt transistors are
used for high reliability and long life.

For further information write to
Micro Control Specialties, 23 Elm
Park, Groveland, Massachusetts
01834; telephone 617-372-3442.

handheld 42 -digit

multimeter

Fluke's 8060A is a handheld, micro-
computer-based 4 2-digit multimeter
that includes true RMS measure-
ments for ac signals to 100 kHz, fre-
quency measurements to 200 kHz,
resistance measurements to 300 meg-
ohms, and can store any measure-
ment as an offset value. Voltage
measurements can be directly dis-
played in dBm referenced to 600
ohms, or in relative dB. Continuity
testing (with selectable visual/audible
indication), conductance, and con-
stant current source diode testing are



SWD-1 \'II]ED CONVERTER
FOR CABLE TV
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Simple Simon Video Stabilizer
Model V5-126, eliminates the ver-
tical roll and jines from “copy gusrd
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VS-125 Video Stabilizer, wired 564 95
SIMPLE SIMON VIDEO SWITCHING BOX

The Affordable Video
Control Center
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VSB-300 Video Switching Box, wired

® Not A Kit
gaaa‘ﬁ ©10.25GH  ®30%" Long
® 7348 Aversge Gam ® Commercisl Grade
® Die Cast Waterprool Housing with 4%4" « 2"
Area for Electronics
® Includes P C. Probe. F-61 Connector and Mounting Hardware

MAE-2 32 Element YAGI Antenna §23.95

Kato Sons” Down Converter Kit 1.9 - 2.56Hz %
Designed for Sample Simon by former Japanese CO Amatewr Magazine's UHF
Editor/Engineer. Uit utiiwes new ingenous Printed Circut Probe for maximwm
gain. Circuit board fits inside MAE-2 antenna housang. Requires 1 hour sssembly
IC and capacilors pre-Soldered
Model KSDC-KIT 1.9 - 2 56Hz Down Comverter Kit

Kato Sons” Regulated Varible DC Power Supply
For use with KSOC-KIT 1 9 - 2 5GHz Down Convertes, Completely assembiled
with Attractive Cabinet TV/Converter Mode Switch Frequency Control and
LED Indicator
Model KSPS-1A Assembled Power Supply

ORDER ALL THREE ITEMS
MAE-2. KSDC-KIT wnd s
KSPS-1A for Ooby 7405
Flogudar pres f oedeved separstely SH2 BS
CO-AX CABLES ARE NOT INCLUDED

IVIZX IHF—IJHF Wideband Anleuna umplmer

= ’L..ﬂ

llumtlur[ New HYBRID IC Broadband Amplifiers
Model ALL-1 12dB Gan
50 MHz - 800 MHZ  pgool ALL-2 3508 Gam
Thuse ety aw ma pendable svywien eine 0 the workd £ ach und well sers mamy purpoues and o
weadable w4 or Assewnbled foom ldwal bor cutdons o wadeor ise |/ npedance n TS shem
Arghligry mchade tepmaty co- feed power supply Easly sssembled o 75 mwten Na ool
capachon bo hew o adpst
ALL-Y Comgiets bt w powe upply 52498 ALL-Y Wosd Tented & pow sspply
ALL-2 Compints b0t w/pows moply 396 ALL 7 W Towted w vt sapply

Our New STVA 14.5dB GAIN, 14 ELEMENT
CORNER REFLECTOR YAGI ANTENNA

$34.95

§2185

SPECIAL
INTRODUCTORY
SAVINGS
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Switch to Bambi !

Electronically

Bambi Electronic Video Switch ...
makes switching of your VCR/VTR,
Pay TV Decoders, Cable TV, Video
Discs, Video Games, Closed Circuit
TV, Antennae and Microcomputer as
easy as pushing buttons.

tangled
out ...not being ahlammmﬂlmuﬂewm
at a time.
Bambi lets you enjoy using your video equipment the
way it should be ... electronically and on line at the
push of a button.

Model
BEVS-1 wired

$12995

Bambi s front panel was designed with the
user in mind. Computer styled construction,
with soft-touch keyboard (rated for over 10
million operations), aranged wn matn fom

allows sasy input/outout selection without

refeeing 10 chans. Functions selected thiough  signal sc

the keyboard are immedistaly displayed on
the 18 LED status indicators

7+11 SWD PARTS KIT

MITSUMI
VARACTOR
UHF TUNER

Model UES-AS6F

$24.95

TEXX1LIXXT

Freq Range UHF470 - BBAMH:
Antenna Input 75 ohms
Channels 14-83 Dutput Channel 3
i Fant
Ll L L] BACEIFTION I
| VT1-8W  Varscter UHF Tuner, Model UES-ASBF 524 85
7 CB1-5W Printed Circurt Board, Pre-Dniled 1895
3 TP7-5W PCB Potentiometers 1-20K 1-1K and
510K ohms. T-peces 5.95
4 FRI5-SW Remstor K. % Want 5% Carbon Film. 32-pieces 485
5 PT1-5W  Power Transtormes, PRI-117VAC, SEC-24VAL
250ma 6.95
B PP2-SW  Panel Mount Potentioenaters and Knobs. 1-1KBT
nd 1-5KAT w/Switch 585
7 S514.5W IC's T-pes. Diodes 4-pes. Regulators 2-pes
Heat Sink 1-peece 29.95
B CES-S5W  Electrolytc Capaciter Kit. 5-puces 595
8 CCI3-5W Ceramic Dk Capector Ki 50 WV 33-paces 185
10 CT-5W  Varble Coramic Tommer Capacitor Kit
5-65pid, 6- pces 585
1 14-5W Cod it 1Bmbs 2-peces, 27 1-pece |prowound
mductors] and | T37-17 Fernte Torrosd
Core wath 3 0 of #26 wue 500
12 IC5-5W  IC Sockets, Tin waley. B-pn 5-puces
od 14-pn 2-paces 185
13 SR-5W  Spesker, &:8'' Oval and Prepunched
Wood Enclosur 1495
14 MISC-SW Misc Parts Kif Includes Hardware, (6/32. 8/32
Nuts, b Boits), Hookup Wee, Ant Terms, DPOT
Ant Switch, Fuse, Fussholder, stc 995
138.95

When Ordering All ltems, (1 thee 14), Total Price

Chack the quality of Bambi against that of
much highar priced competition. All solid
siate slectronic switching provides low anen
uation [3dB). wide lrequency response (40
BO90 MHz). and excellent solabion between
surces [each U0 section indnidually
sheided for 6548 min. isolation)

-
B.lmhc L] Spo:mc.non.
ANt I % ohm

Lows JdB 2108
4l

INTRODUCING OUR
1+11 PWD
PARTS KITS

K PART
L] no DESCRIPTION FRICE
1 IWTI-PWO Vaeactor UHF Tunee, Model UES-ASEF §24 .95
2 ICB1-PWD Printed Cocuit Board, Pre-deiled 1895
3 JTP1I-PWD PCE Polentiometers 4-20K 1- 5K 2- 10K 2-5K

11K and 1-50k (11 peoces) Bes
4 4FR-31-PWO RAesctor Kit, W, 5% 28-pcs, ¥ W 7-pta 495
5 SPTI-PWD Powe Tramslosmas, PRI-11TVAC, SEC-74VAC

at S00ma 995
B BPP2-PWD Panel Mount Potentiometers and Knobs. 1-1KBT

wnd 1-5KAT woth switch 505
1 15517-PWD IC's 7-per. Diodes 4-pes. Regudators 2-pes

Transistors 2-pea. Heat Sinks 2-pes 2985
B BCE14-FWOD Electinlyne Capaciior Kt 14- puoces 695
§ 9CC20-PWD Ceramic Disk Capacier Kit, 50 WV, 20-pca 785
10 10CTS-PWD Vanbls Ceramic Trmmes Capacitor

5-B5pkd. 5-peces 495
1 1L5-PWO Cod Ko 1Bmhs 3-pea. 22jahs |- pince | prewound

mductor) and 7 T37-12 Fermta Tored coms

with 6 . #26 wn 6.00
12 121C5-FWD IC Sockets. Tin miay, B pim &-pex, 14 pm 1-pe

and 16 pin 2-pes 285
13 135R-FWD Enclosure with PM Speaker and Pre- drllled

Backpanel tor mounting PCE and Ant. Terms 1455
14 14MISC-PWD  Musc Parts Kit Includes Hardware, (B/32. /32

Nuts & Boits), Hookup Wire, Soldes, Ant Teang

DPOT Ant. Switch Fuse, Fussholder, sic 095
15 1SMCIE-PWD Myl Capacitors. 14-pca and Siver

Mica Capacitors 2-pwcet 185
When Didering All ltems, (1-15), Total Price 159.85

] . $\
- = g - = - > ? P .
T ™ Available by Mail Order Only
b SIMPI-E SIMnN ELEBTH“"IG Krrs' llll:. Send Check® or Money Order. Minimum
i~ treea, |4 58 G Seinctabe 15 3871 S. Valley View, Suite 12, Dept. C, Las Vegas, NV 89103 f)’”“' $16.95. Add ‘”': 3;:‘5"{3‘8 '::”"
Charwwd 50 B {andling ¢ wders under or
- k STVA-4 Yo Antervs, 14 58 Gian, Salectable 75 o 200 shem """‘:."I".I'“ :,;"'“" In Nevada Call 702'871 '2892 orders over $40.00, add 5%. Minimum
Channel 44-57 §19.95 QUANTITY DISCOUNTS Shipping and Handling $2.00. Cat. $1.00
RE-58/U 15 oh lowlom ComCable  $.12p/h,  F-58ComComwctn  § 19 ea 1-8m— 2-3 ; 1 o VISA and Mastercard Acceptable —
MT-1  Specal UNF 75.300 chen Matchng Timsloemer 145 . Qutside Nevoda Call Check orders will be hald 30 days

More Details? CHECK — OFF Page 94
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ATTENTION
DEALERS!

Interested in

making a PROFIT?

Sell our magazine in

your store with

100% Return Privileges

Rose will tell
you how —

CALL 1-603-878-1441

The Ham Radio

Publishing Group

Greenville, NH 03048

CB TO TEN METER
CONVERSION KITS

KITS for AM—SSB—FM 40 Channel PLL

chassis conversions

DETAILED INSTRUCTIONS for easy in-
stallation with minimum time and equip-

ment

BAND COVERAGE flexibility provides
up to 1 MHz coverage for most PLL

chassis.

PRICES Low cost prices range from

$8.00 to $50.00

All kits are in stock including

several different FM kits.

FREE CATALOG Write or call today.

INDEPENDENT

CRYSTAL SUPPLY COMPANY

P.O. Box 183
Sandwich, Ma. 02563-0183
(617) 888-4302

t::'

nmrll issue

only $2.50
PD

OUR 15TH YEAR!

AMATEUR TELEVISION

MAGAZINE

“FOR THE SPECIALIZED COMMUNICATION RADHO AMATEUR™

Surface Surface Alrmall
U.S/Canada All Central

Mexico Foreign S. America
Yy year $ 1000 $ 1300 $ 2000
1 year $ 2000 $ 2600 § 4000
2 year $ 3800 $ 50.00 $ 78.00
3 year $ 5600 $ 7400 $116.00

ATV-SSTV-FAX-RTTY-Satellites-EME
Microwave and Computers

Alrmall
All Other
Foreign
$ 23.00
$ 4600
$ 90.00
$134.00

Published 12 limes per year by Mike Stone WBOQCD
P.O. Box H, Lowden, lowa 52255 0408
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also included. A multiplexed LCD dis-
play provides special function annun-
ciation, low battery (twenty percent)
warning, and a power-up self-diag-
nostic indication.

The Fluke 8060A is powered by a
standard 9-volt alkaline battery (170
hour continuous operation) or op
al ac battery eliminator. The 806
priced at $349, the 8062A, a comr
ion model without the Hz, dB
conductance functions, is $279.

For more information, cor
John Fluke Mfg. Co., Inc., P.O.
C9090, Everett, Washington 98206;
telephone 206-342-6300.

1:1 balun antenna

Hustler, Inc., offers a 1:1 balun hf
Amateur antenna. The balun, model
BLN, features a low-loss air core de-
sign that eliminates saturation at high
power levels while maintaining a uni-
form power balance in the system. It
is rated at 1 kW, and has a bandwidth
of 7 to 35 MHz. The stainless steel

hardware and flying leads are sup-
plied for connection to the driven ele-
ment of beams, quads, or dipoles.
Coax termination is to an S0-239
connector.

For additional information, contact
Hustler, Inc., Sales Department, 3275
North B Avenue, Kissimmee, Florida
32741.

Daiwa RF-670 speech

processor

Daiwa announces a compact audio
speech processor that rivals the per-
formance of the rf types at an eco-
nomical price. The RF-670 will give
your signal the boost it needs to cut
through QRM. The unique photo-
coupler design delivers a high level of
processing with a minimum of dis-
tortion.

Traditional audio processor design
is handicapped by the circuitry time
constants that limit the ability of the

processor to respond to rapid varia-
tions in the level of the input audio
signal. The result is distortion and
poorer performance. The RF-670's
photocoupler/variable gain amplifier
design permits a very rapid response
to input levels, and the result is clean
output and excellent performance.
The RF-670 features velcro pads for
easy mobile or base mounting.

For more information, contact
MCM Communications, 858 E. Con-
gress Park Dr., Centerville, Ohio
45459; telephone 513-434-0031.

base station antenna
Sinclair Radio Laboratories have in-
troduced a new VHF/UHF combina-
tion base station antenna for mobile
communications systems. Called the



310/210, the antenna uses one SRL-
210 and one SRL-310 exposed dipole.
The 310/210 offers exceptional band-
width and efficient coverage for both

the 138-174 MHz and 406-512 MHz
frequency ranges.

This extremely rugged antenna has
been designed with the needs of the
service shop in mind. The two dipoles
are mounted on a 10-foot mast of
1%-inch 1SP-schedule aluminum
pipe. The 310 dipole is secured to the
mast while the 210 dipole is left unas-
sembled for shipping. The antenna
can be easily transported and quickly
assembled for an on-site test or dem-
onstration.

Both dipoles are spaced one-half
wavelength from the mast. This pro-
vides a nominal gain of 2to 2.5 dB in
an essentially omnidirectional pat-
tern. VSWR across the full bandwidth
is 1.5:1 or better. The 210 dipole can
handle 200 watts; the 310 is rated at
75 watts. With half-inch radial ice,
the rated wind velocity is 85 MPH.
Both dipoles are at dc ground poten-
tial for maximum lightning protec-
tion.

For further information, contact
Sinclair Radio Laboratories, Inc.,
14614 Grover Street, Suite 210,
Omaha, Nebraska 68144; telephone
800-228-2763.

automatic SWR meter
Palomar Engineers introduces the
M-827 SWR meter which computes
SWR automatically and displays it on
a light bar. The SWR reading is al-
ways correct regardless of power
level, and the light bar follows

changes instantly. A second light bar
displays power. It follows with the
speed of light so you can see all the
SSB peaks.

The frequency range of the M-827
SWR meter is 1-30 MHz. The SWR
scale is 1 to 10 with a logarithmic re-
sponse that gives much improved
resolution where you need it.

The M-827 SWR meter sells for
$97.50. For further information, write
to Palomar Engineers, 1924-F W.
Mission Road, Escondido, California
92025,

shock mount antenna

Antenna Specialists Co. introduces
a new line of professional mobile
communications antennas designed
around a new conceptin shock mount-
ing, called Dura-Flex. In place of the
conventional steel shock spring, the
antenna is equipped with a tapered,
cylindrical shock mount of molded
neoprene which performs the basic
shock-absorbing function while solv-
ing two special problems experienced
in several mobile environments.

A/S engineers discovered the high
noise levels were being generated in
spring-equipped antennas by interac-
tion of metal spring coils, which nor-
mally carry a small amount of rf, This

problem is especially noticeable with
slightly corroded springs. The solu-
tion was to use neoprene along with a
material capable of withstanding
pounding, flexing, and extremes of
temperature. The whip and base
mount are mechanically intercon-
nected by means of solid brass
threaded connectors totally sealed

RADIO

WAREHOUSE

IC 25A

FT 208
2M TALKIE
*299

TR 2500
2M TALKIE
¢289

SUPER
SPECIAL

$799

Clipperton L 2KW Amp
Tuned Input

*689

Get THEIR lowest price
THEN CALL dS!

P.O. BOX 2728
DALLAS, TX 75221

TS830
HF ALL BAND

Telephone: (817) 496-9000

COAX
SWITCHES

from Barker & Williamson

Model 593

Model 594

* 2 Pole 2 Position

Specifications for both switches

* Dimensions 134" high, 5" wide, 3" deep

.

Single Pole 3
Position with
grounding of all
unused positions
Crosstalk (mea-
sured at 30 MHz) is -45db between ad-
jacent outlets and 60 db between alter-
nate outlets

Crosstalk 45db
(measured at 30
MHz)

Power 1 KW-2 KW PEP
Impedance 50-75 ohms
VSWR 1.2:1 up to 150 MHz

Weight 1 1b.
Mount Wall or desk

Available at your B&W dealer

Barker & Willlamson, Inc

""—__H'" 3
@ 10 Canal St. Bristol, Pa. 19007
Telephone: (215) 788-5581 )
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products

within the shock mount. The con-
necting braid is totally isolated from
the mount through an interior cavity
and thus not subject to any strain
from deflection. The mount is com-
pletely waterproof and may easily be
removed.

Dura-Flex-equipped antennas are
available in standard roof, trunk lid,
cowl, and magnetic mounting config-
urations at high band and UHF fre-
quencies. The ASP-1450 series, with
3 dB gain, is designed for 138-174
MHz. Three UHF series are offered:
Model ASP-1790 (3 dB gain) for 445-
512 MHz; Model ASP-1650 (a 5 dB-

gain collinear) for 406-512 MHz; and
ASP-1750 series (a deluxe 5 dB-gain
collinear with low loss Pro-Flex
cable). A 3 dB motocycle model,
ASP-1791, and a no-ground-plane
model, ASP-1751, both for UHF, also
are available.

For complete technical details and
specifications, write to Marketing De-
partment, The Antenna Specialists
Co., 12435 Euclid Avenue, Cleveland,
Ohio 44106.

static-free

soldering iron

The system 9300 soldering iron
uses Ungar’s Thermo-Duric™ heating
element, a non-magnetic iron which
conducts static electricity from the tip
to a grounded wall plug, preventing

static electricity damage to microcir-
cuits.

An operating temperature of either
700 or 800 degrees Farenheit is deter-
mined by the heater. Any of the five
standard Ungar tips may be used with
this iron.

Prices of the Model 9370, which is
equipped with a 700 degree heater,
and Model 9380, which comes with
an 800 degree heater, are $27.97.

For further information, contact
Ungar, Division of Eldon Industries,
Inc., 100 West Manville Street, Comp-
ton, California 80220; telephone 213-
774-5950.

AZDEN oiscoun
PRI

10 amp regulated power supply

only $49.00
Order 24 hours a day (215) 884.6010
FREE UPS- N.PS. Inc WA3IFQ
1138 BOXWOOD RD. JENKINTOWN, PA. 19046

FACSIMILE

COPY SATELLITE PHOTOS,
WEATHER MAPS, PRESS!
The Faxs Are Clear — on our full size (18-1/2°
wide) recorders Free Fax Guide

TELETYPE

ATL SURP LES s 19
3 I BRODKLYN N

RTTY
Demodulators

Here is no compromise design and construction:

® Unparalleled selectivity achieved with sophis
ticated limiterless design utilizing ultrasharp
active filters and decision level correction cir
cuits

® The most flexible interface system available to

computers and high voltage loops

Built in 170 volt loop supply

Selectable bandwidths of 55 and 100 Hz. (copies

110 Baud ASCII)

Continuously tunable shift coverage

Rugged construction - commercial quality

throughout

® Full complement of rear panel connectors for
easy interface

® Keyboard activated switch for break in operation

® Individual tuning meters and LED's for quick,
accurate tuning

FSK-500 .

-
Order direct on Visa or MU
I 700 Taylor Road
Columbus, Olio 85230
T Call (G14) Bhu 2466

This RTTY demodulator is designed for computer

interface but is a fine stand alone unit

e Easy computer interface with RS 232 or 5 volt
logic signals

® Three shift coverage without straddle tuning

e Selectable bandwidths give you optimal Baudot

or 110 Baud ASCII copy

Input bandpass preselector using active filters

High voltage loop keyer output

Autostart built in

Three shift AFSK keyer plus narrow shift CW ID

Fully wired and tested: ready to copy!

The FSK 500 is the best demodulator available

for under $500.00 (Except for our FSK 1000!)

® Positive tuning with meter and LED's

ELMIRA
HAMFEST

Sept. 25 6AM till 5PM

Chemung County Fairgrounds
Horseheads, NY

Tickets $2 Adv., $3 At Door

For more info write:
John Breese
340 West Avenue
Horseheads, NY 14845
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INTERFERENCE HANDBOOK
by William R. Nelson, WAGFQG

RFI is a very slicky problem |1 can ruin your oper-
ating fun and worse This brand-new book covers
every type ol RF interference that you are likely 1o en
counter. Emphasis is placed on Amateur Radio. CB
and power line problems. Author Nelson solves the
mystery of power line interference — how to locate it
cure il, salety precautions and more. He aiso gives
you valuable steps on how to eliminate TV and stereo
problems. To help you understand this perplexing
problem even more. this new book gives you inferest-
ing RFI case histones, filters 1o buy or build, mobile
P . CATV, and ¢ problems and ideas
on how 1o solve them. Prolusely illustrated and packed
with practical, authoritative information 1981 247

pages, first edition
CIRP-IH Softbound $8.95

Please add $1 00 to cover shipping and handling

HAM RADIO’S BOOKSTORE

GREENVILLE, N. H. D3048




A

H HAM RADIO

o NEW EDITION - 80% NEW MATERIAL
e NEW CODE PRACTICE CASSETTE

Over 200,000 persons have used TUNE IN THE WORLD WITH HAM RADIO as
their steppingstone into Amateur Radio, the space-age hobby. The third edition
of this popular package has been expanded with over 80 per cent new material.
The code practice cassette has also been redone and improved. Packed into the
Tune in the World booklet are chapters on:

EXPLORING HAM RADIO: Hams come from all walks of life; age is no
barrier; building your own station; a look back in time.

MANAGING THE RADIO SPECTRUM: The FCC; rules and regulations;
the Novice license; licensing classes.

LEARNING YOUR NEW LANGUAGE: The Morse Code — why every ham
knows it; how to learn it the right way.

UNDERSTANDING BASIC THEORY: Easy-to-learn explanation of elec-
tronic theory and what you need to know to qualify for a Novice license.

SETTING UP YOUR STATION: Choosing a location; how to select your
equipment; what antenna to use; glossary.

OVER THE AIRWAVES PAINLESSLY: How to operate; tuning up; safety;
identifying stations in foreign countries; awards; clubs; The ARRL and
QST.

The booklet consists of 134 pages of text and an additional 26 pages of
equipment and publication advertising. The C-60 cassette provides 60-minutes of
code practice instruction. The entire package is available for $8.50 (in U.S.
funds) at your favorite dealer or order below:

TUNE IN THE WORLD Wy,

NAME CALL

STREET

CITY STATE/PROV. ZIP/PC
Total Enclosed (or charge to MC, VISA or Chargex) $

VISA or Chargex No. Expires

Mastercard Expires

Bank No.
Have you fully completed your order form? Is your check signed or charge number indicated?
THE AMERICAN RADIO RELAY LEAGUE
225 MAIN ST., NEWINGTON, CT 06111

HR

More Details? CHECK — OFF Page 94
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AdyerTigers

check-off

... for literature, in a hurry — we'll
rush your name to the companies
whose names you ‘‘check-off”

Place your check mark in the space between
name and number., Ex: Ham Radio .y . 234
Adv. Computer IRL 004
Controls 010 Jameco 333
Alaska Microwave 826 Jan 067
AnSh?JI:;IryE‘eo 659 KLM 073
ARRL 780 Kenwood *
Amidon 005 Lewis Elec. . 006
Amp Supply 991 Long’s 468
Amsat * Lunar 577
Antenna Specialists 018 MCM Comm. 97
Applied Inv 862 MFJ 082
Atlantic Surplus * Madison 431
ATV Magazine 001 Micro Control 015
Barker & Microlog 982
Williamson 015 M.T.S. . 99
Barry * Microwave Filter .. 637
Beckman 01t Mirage . . 760
Bencher 629 Monitoring Times . 848
Ben Franklin 864 NCG 007
Bilal 817 N.PS. _ 866
Butternut * Nemal 968
Commsoft 978 Boxboro *
C.DC. 988 P.B. Radio 921
C.ES. 002 PC. *
Comm. Spec. ... 330 Palomar Eng. *
Cushcraft 035 Pipo .. __ 481

Polar Research 008
Pro-Search . . 983
Callbook . 100

DenTron Radio _ . 259
Doppler 003
Elmira Hamfest *

Encon . 019 Radiokit 801

Fair Radio 048 Radio Warehouse *

Fluke Mfg. 012 Simple Simon ____ 998
G.1.S.M.O. 691 Sinclair Radio Lab. - 016
Hal Comm. .. 057 Spectronics *

Hal-Tronix .. 254 Spectrum Int. .. _. 108
H.R.B. . 150 TET . 009

Ham Shack 878 The Comm Center . . 634
Hamtronics, N.Y. . 246 Ungar 017

Hatry __._. 889 Universal Comm. 885
Heath _ 060 UNR-Rohn 410

Heit Ltd. .._ 013 Vanguard Labs __.. 716
Hudson Convention * Webster Assoc. .. 423
Hustler _ 014 Western Elec. ... 908
lcom * Yaesu . __ 127

Ind. Crystal 005

*Please contact this advertiser directly.

Limit 15 inquiries per request.

September, 1982
Please use before October 31, 1982
Tear off and mail to

HAM RADIO MAGAZINE — “check off”
Greenville, N. H. 03048-0498

NAME. ...

CALL ... it
STREET ... i i e
CITY o
STATE. ............... .. ZIP. ..o
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look here

1-713-658-0268

Kenwood TS530S New Demo 600.00
Kenwood TS930S + Accessories-Call!

TOKYO HiPower-10% Off List-In Stock
SIGNAL ONE MILSPEC — SOON!

ICOMIC730 ............... 699.00
IC290A .................. 429.00
1C22U ... . 269.00
IC740 ... ................ 989.00
IC490A .................. 569.00
IC26A ... ................ 309.00
IC720/AC .............. 1298.00

YAESU FT230R ............ 299.00
FT208R/708R ......... 289.00 ea.
FT1 2395.00
FT1012D-3 .............. 749.00
FT102 ... .. i CALL
FT902DM ............... 1249.00

DRAKETR5 ............... 699.00
TR7A ... .. ... . 1450.00
R7A ... 1400.00

AEAMM2 ... ... ........... 125.00
MBARC .................. 399.00

Tote and Talk Cordless
Telephone/Base ......... 149.00

Robot B00A ............... 749.00

Robotd400 ................. 675.00

HAL CT2100 ............... 699.00

HAL KB2100 .............. 169.00

Kantronics Hamsoft ........ STOCK

DenTron ATIK .............. 125.00

Kantronics Interface ........ 169.00

Sherwood, Curtis ..... 10% Off List

Kantronics Minireader ... ... 249.00

ALPHA 78 HiS/N ........ 2795.00

Collins KWM2 Noiseblanker —New
Sealed ................ ... 200.00

KLM KT34A ............... 309.00

KLM KT34XA .............. 469.00

RG214 Nonmil copperbraid coax

............................. 70¢/ft,

AMPHENOL PL259 Silverplate 1.00
SPRAGUE 1000PF/30KV Doorknob

Cap i 16.00
1000 PF/500V Feed thru ..... 1.95
CDE 001/20KVCap .......... 1.95
TCA 25A/1000 PIV Epoxy diode
............................. 19¢C ea.
Belden 9258 RG8X ......... 19¢/ft

8214 RG8 Foam .......... 36¢/ft

8267 RG213 .............. 43¢/t

9405 Heavy Rotorcable .
LARGE BOOKSTORE
Mosley ............... 20% Off List
ALL ITEMS GUARANTEED
PLEASE SAY YOU SAW IT IN THIS
MAGAZINE AD.
MASTERCARD VISA
All prices fob Houston except where indicated. Prices
subject to change without natice, all items guaranteed.
Some items subject prior sale. Texas residents add tax.
Please add sufficient postage, balance collect.

MADISON

Electronics Supply

1508 McKinney
Houston, Texas 77010

SANTEC ST 144 UP ....... 299.00.
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Amidon ASSOCIATES. . . . .. .. .. 52
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EXTRA

Biggest Show In the

The Great Boxboro
Convention Returns!!

Remember the fantastic Boxboro hamfest back
in 19807 Well here we go again with im-
provements galore to make the show even bet-
ter! Located "in the country” on Route 495 at
Route 111 the New England ARRL Conven-
tion for 1982 features free shuttle bus service to
and from a giant free parking area — no more
parking worries!!

Prizes Awarded
Both Days of Show

Through the generous cooperation of the
manufacturers and dealers lucky conventioners
will be taking home transceivers. handi-talkies.
amplifiers. HF and VHF antennas. rotors. CW
& RTTY decoders. and even a Tektronix
scope! The list is endless as the affair is non-
profit and all surplus funds so directly into
prizes.

See Every Possible
Make of Ham Gear

Exhibits will be open Saturday 9 to 5. Sunday
10 to 5. Manufacturers and distributors are tur-
ning out in force! Virtually everybody will be at
Boxboro from all parts of the country bringing
with them the latest equipment in HF and VHF
plus exotic antennas, test equipment. RTTY,
CW plus color and B&W SSTV

Big Events All Weekend

Two meter fox hunts, YL programs. seminars
on all aspects of ham radio including
microprocessors, RTTY, color SSTV, DX, a
Wouff Hong ceremony, Saturday night ban-
quet. show and dance plus prizes awarded all
weekend.

There will be a home brew equipment exhibit
and contest. CW and QSL contests. Booths
will include AMSAT and MARS. CAP, and the
QSL. bureau

More Details? CHECK — OFF Page 94

b=

New !ﬂud'ndyﬂnlﬂht-
UNDER A GIANT

80’ TENT

Come rain or shine!

First come —
best spaces.

Flea Market Sellers’ Permits

$ 7 per 6'x2'2" space
(per day)
includes a table.

TELL YOUR FRIENDS!

B

Early Bird Tickets Available by Mail Only!

Registration is $4 early bird, $5 at the door. Combination banquet,
dance and show tickets are $13.50 each including tax and gratuity.
Order tickets from Arthur Tomkinson, WITHT, 9 Oliver Terrace,
Revere, Massachusetts 02151, Include SASE! Make checks payable to
FEMARA. The Sheraton Boxboro may be sold out by the time you
read this but their address is Boxboro, Massachusetts 01719. You
must mention “radio show" to get the convention discount!

September 1982 97



TE-12PA

StUCk With a pmblem? 670XZ  854YA 10351A 127.33A 15675A 19287A

T1.9 XA 885YB 107218 131.83B 16225B 203.5M1

Our TE-12P Encoder might be just the solution to pull ~ 744WA 91522 110922 13654Z  167.962
you out of a sticky situation. Need a different CTCSS s Jash nosk ol i
tone for each channel in a multi-channel Public Safety 825YZ 100012 123032 151452 18627Z
System? How about customer access to multiple re- — R
peater sites on the same channel? Or use it to generate
any of the twelve tones for EMS use. Also, it can be used
to access Amateur repeaters or just as a piece of ver-
satile test equipment. Any of the CTCSS tones may be TE-12PB
accessed with the TE-12PA, any of the audible frequen- -
cies with the TE-12PB. Just set adip switch, no test TEST-TONES:  TOUCH-TONES: BURST TONES:
equipment is required. As usual, we're a stickler for i o e ion am

1day delivery with a full 1 year warranty. 1500 852 1477 1700 1950 2250 2500
2175 941 1633 1750 2000 2300 2550

1800 2100 2350

* Frequency accuracy, +.1 Hz maximum —40°C to +85°C
* Frequencies to 250 Hz available on special order.
e Continuous tone

* Output level flat to within 1.5db over entire range selected. 2805
* Immune to RF.
* Powered by 6-30vdc, unregulated at 8 ma.
* Low impedance, low distortion, adjustable sinewave output,
5v peak-to-peak.
* Instant start-up. 3
. $89.95

* Frequency accuracy, =1Hz maximum —40°C to +85°C
* Tone length approximately 300 ms. May be lengthened,
shortened or eliminated by changing value of resistor

E'I' COMMUNICATIONS SPECIALISTS

426 West Taft Avenue, Orange, California 92667
(800) 854-0547/California: (714) 998-3021

M e
s e
I e i
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FT-230R: QUIEASGHT

Sporting an all-new Liquid Crystal Display, the FT-230R is Yaesu's high-performance answer to
your call for a very affordable 2 meter mobile rig with an easy-to-read frequency display!
The FT-230R combines microprocessor convenience, a sensitive receiver, a powerful yet clean
transmitter strip, and the new dimension of LCD frequency readout. See your Authorized Yaesu
Dealer today — and go home with your new FT-230R!

—— s

Er TRANSCEIVER e

SALE SUBJECT
FCC CERTIFICATION

e LCD five-digit frequency readout with night
light for high visibility day or night.

e Two VFOs for quick QSY across the band.

e Ten memory slots for storage and recall of

favorite channels. e Full 25 watts of RF power output from -
¢ Selectable synthesizer steps (5 kHz or 10 kHz) extremely compact package.
in dial or scanning mode. e Built-in automatic or manual tone burst.

e Priority channel for checking a favorite e Optional synthesized CTCSS Encode and
frequency for activity while monitoring another. Encode/Decode boards available.

e Unique VFO/Memory Split mode for covering ® Lithium memory backup battery with estimated
unusual repeater splits. lifetime of five years.

e Up/Down band scan plus memory scan for e Optional YM-49 Speaker/Microphone and
busy or clear channel. Scanning microphone YM-50 DTMF Encoding Microphone provide
included in purchase price. maximum operating versatility.

' And don’t forget! Yaesu has a complete line

FT-208R B Fr708R of VHF ar‘ld UHF hanqheld and _ battery

FM Handheld l FM Handheld portable transceivers using LCD display!!!

2 Meters 70 cm

FT-290R - 2 Meters P - :
SSB/CW/FM Portable . o . ) :

FT-690R - 6 Meters
USB/CW/AM/FM Portable

VAESY &/

Price and Specifications Subject To a \ a8
Change Without Notice or Obligation ' he ‘ ad’o.




Watts to see...

@ SaL

FKENWOOD

2m FV TRANS

TONE HIGH SCAN ALERT

MEMORY

OPER

el WrewiEl
~——PRIORITY ——

B|g LCD B|g 45 W, Big 21 memories, compact.

Outstanding features providing maximum
ease of operation include a large, easy-
to-read (direct sunlight or dark) LCD
display, 21 multi-function memories,
automatic offset, programmable priority
channel, memory and band scans, built-in
lithium battery memory back-up, built-in
16-key autopatch, and a choice of a hefty
45 watts output (TR-7950), or 25 watts
output (TR-7930).

7950 FEATURES:

NEW, large, easy-to-read LCD

digital display

Easy to read in direct sunlight or dark
[hack-lighted). Displays transmit/ receive
frequencies, memory channel, repeater
ollset, (+.S.~), sub-tone number (K0, 1, 2
3, tone, scan., and memory scan lock-out
Includes LED S/RF bar meter, and LED
indicators for REVERSE, CENTER
TUNING, PRIORITY, and ON AIR.

Long-life lithium battery memory back-up
Built-in lithium battery has an estimated
5 year life.

- Automatic offset

I'he microprocessor is pre-programmed
for simplex or + 600 kHz olfset. in accord
ance with the 2 meter band plan. 08"
kev allows manual change in ollsel
Programmable priority alert

The PRIORITY channel may be pro
grammed in any of the 21 memories, With
ALERT switch "ONT a dual “beep” sounds
when a signal is present on the PRIORITY
channel. An OPER switch allows an casy
move to the PRIORITY channel
Programmable memory scan lock-out
“LO" key for programming scan to skip
selected memory channels, without
erasing the memory

* Programmable band-scan width

21 NEW, multi-function memory channels

Stores [requency, repeater offset, and
optional sub-tone channels. Memories 1
through 15 for simplex or £ 600 kHz
offsei. Memory pairs 16/17, and 18/19 are
paired for non-standard repeater offset.
Memories “A” and “B” set upper and lower
scan limits, or for simplex or + 600 kHz
oflset. In MEMORY mode, a circle of light
appears around the memory selector
knob. When the memory selector knob is
rotated in either direction to channel 1, an
audible “beep” will sound.

Choice of 45 or 25 watts output
The TR-7950 provides a helty 45 walls

The lower limit may be programmed into
memaory Al and the upper limit into
memory “B7

Center stop during band-scan,

with indicator

Stops in center of channel during band
scan, with center tuning indicator

Scan resume selectable

Scan stops on busy channel. Selectable
automalic Lime resume-scan [approx

5 sec., adjustable), or carrier operated
resume-scan. A scan delay ol approx.
1.5 seconds built-in

* Scan control using up/down microphone

output, while the TR-7930 features a more

modest 25 watts. A HVLOW power »-.\ut: h
allows power reduction to approx. 5

y walls.,

Momentarily pressing UP or DOWN butlon
on microphone tunes one step in the
selected direction, on memory or on
5-kHz step tuning. Holding the button

for about 2 seconds starts UP or DOWN
automalic scan action. Scan start also
possible using “SC” key on keyboard.
Scan may be cancelled by momentarily
pressing the PTT switch, or by pressing
both UP/DOWN buttons simultancously

Programmable sub-tone channels
Optional TU-79 3 requency sub-tone unit
provides |!-.l'\!:|h|l|| selectable sub-lone
channels, which may be stored

in memory

* Built-in 16-key autopatch, with monitor
The keyboard functions as a 16-key
autopatch during transmit. DTMF tones
appear in the speaker output when a Key
is pressed during transmit

« Front panel keyboard control
Used lor selecting Irequency, ollset, pro
gramming memories. controlling scan,
and autopateh encode. Kevboard lighting
is provided

« Extended frequency coverage
Covers 142.000-148.995 MHz, in
5-kHz steps

* Repeater reverse switch
Locking-type switch, with indicator,

* “Beeper” amplified through speaker
Compact, lightweight design
Easy-to-install adjustable-angle mobile
mounting bracket

Optional accessories:
TU-79 3 Irequency tone unit,

« KPS-12 fixed-station power supply
lor TR-7950
KPS-7 lixed-station power supply
for TR-7930
SP-40 compact mobile speaker

More information on the TR-7950 and
TR-7930 is available from all authorized
dealers ol Trio-Kenwood Communications,
1111 West Walnut Street, Compton,
California 90220

.. pacesetter in amateur radio

Specifications and prices are subject to change without notice or obligation
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