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IC-T21A

VHF M

Tronsceiver

Full Crosshand Duplex Operation
covero¥’ Dual Band Receive Capability — Permits
m"‘ﬁ‘ = ik reception of another band (i.e.: 440 MHz on
%""ﬂ' . Tronsceiver ~ Full Crossbond Duplex Operation — Possible
aﬂr: _ﬁ with the unique “whisper mode™ microphone

y (standard) for telephone type QSO's.
Maximum Comfort

Elastomer Construction — This special
material provides a comfortable, positive
grip. The compact design fits the natural
curve of your fingers and hand — especially
welcome during long operating times.
Backlit Keypad — Ample spacing between
keys for positive, error free operation.

Large Display = Indicates 17 different 6 Hours OPEI' I‘.Iﬁl'lg Time™
functions, battery capacity and Low Power Consumption = Consumes only
subband frequency. 8 mA while standing by.

Auto Power Control — Conserves the battery
by monitoring the repeater signal strength
and selecting the best matching output power
from 5 levels (down to 15 mW).

Auto Low Power Function = Automatically
selects 15 mW just before battery exhaustion

S0 you can complete your QSO0.
* 5.5 o © hours with 1:1:8 dwty cycle (Tx high : RX : Suandby)

Battery Capacity Indicator -
Shows battery capacity.

New Scanning
Standards

Ultra High Speed Scan -

3 to 4 times faster than

most other handhelds

(33 channels/sec., 12.5

memory ch./sec.).
Bonus Band - Can be

scanned while the
main band is being
scanned (e.g.: 70 cm
for the IC-T21A).

Backlit Keypad!

Wiih 4 seleciable
, :

a Yo ol ow ¥
levels of contrast!

Call our Brochure Hotline for FREE literature
on ICOM radios: (206) 450-6088.

Feel The Comfort Of Extended

Operations With The IC-T21A!

6 Priority Watch Modes — Check for other
signals while operating on a VFO frequency.

Ultra-Convenient
Repeater Operations

Suboudible Tone Scan = Detects, displays
and programs the tone frequency into the
VFO. Permits access to a repeater when you
don’t know the tone frequency.

Auto Repeater Function = Automatically
activates repeater settings (duplex ON/OFE,
duplex direction, tone encoder ON/OFF)
when the operating frequency falls in the
repeater output range.

Repeater Memory — Quickly recall settings
of your last worked repeater (RPT-M key).

5 DTMF Memories = Automatically dial your
favorite telephone numbers.

Selectable DTMF Transmission Speed -
Adjust the IC-T21A/T41A to the capabilities of
the repeater (5 cps, 2.5 cps, 1.6 cps, 1 cps).

o '-" >
XXX
NS

Powerful 6 W Output Power*

Our newly designed SC-1257 power module
provides all the power necessary to reach
fringe areas. Accepts 4-16 V input.

* With a 13.5 V DC power sosrce.

Innovative Memory Functions

114 Memory Channels ~ Store all repeater
information.
Memory Select Channels - For quick

access, up to 30 can be designated Memory
Select Channels.

Memory Transfer — Quickly transfers a
memory channel’s contents to VFO. Useful for
searching for signals near a memory channel.

EEPROM — Memory information is retained
virtually forever.

And More!

* Includes Flexible Antenna, Belt Clip, Handstrap,
Rechargeable Ni-Cd Battery Pack and Charger

* Bullt-in Pager, Code Squelch, Pockel Beep &
Tone Squelch
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DR-600T (144 MHz/440 MHz)

The outstanding abilities of the DR-600T set it apart from
every other radio. Features like Wide Frequency Coverage,
Excellent Intermod Rejection, Direct Frequency Entry from
the microphone, Three Output Power Selections, Autopatch
Memories, and 6 Scanning Modes make the DR-600T the
radio of choice for demanding users. The Remote Mount
Head allows for custom installation in most any vehicle, and
also helps to deter theft.

This road-ready rig can also be remote controlled by any radio
that transmits DTMF tones. This remarkable feature allows
the DR-600T to act as a full-teatured Cross-Band Repeater.
For added control, a security code can be programmed that
will allow control only by the control operator (you).

Better Products, Better Service.
See for yourself why people are
coming to ALINCO.

DJ-GIT

The DIJ-GIT 2m HT from ALINCO scores another
“First” for Amateur Radio technology. Our new
*Channel Scope” feature opens new doors for Ham
operators. Now it is possible to visually monitor up
to 7 memory channels at once with just a glance at
the display.

Also, the Channel Scope feature can be used to
show band activity in the frequency domain, much
like a Digital Spectrum Analyzer. Hunting for band
activity just got easier.

Other outstanding features include 440 Receive, 80
Memory channels, AM Aircraft receive, 5
Autodialer channels, DSQ for private paging, Cross-
Band Semi-Duplex, 6 Scan Modes, and Odd Splits
on all Memory Channels.

BRAND NEW FROM ALINCO —

The brand new ALINCO DR-MO6T 6-meter VHF FM mobile transceiver lets you

broaden your scope of communication and enjoy sporadic E propagation. Easy

DN ALINCO

ALINCO| ELECTRONICS INC.

438 Amapola Ave., #130,
Torrance, CA 90501
Phone: (310) 618-8616
Fax: (310) 618-8758

programming and compact size are only a few of the outstanding features that bring
the excitement of the 6-meter band directly to you. (FCC approval pending)

Super compact size!

5-3/5” (W) x 1-3/5” (H) x 4-3/5” (D)
Operational at 50 MHz - 54 MHz
with 10 Watts output.

CIRCLE 67 ON READER SERVICE CARD




sov: SPECTRUM ANALYZER $895.

MADE IN THE USA ITC SA500A is a full function Spectrum Analyzer covering all Ham Radio, Two way Radio,
TV, & CATV frequencies bands to over 500 MHz, *Add Opt. 3 Narrow Band Filter for only $200 and the SAS00A becomes

a full range Pan Adapter | Spectrum Display Monifor™ The SAS00A Includes Center Frequency Display, 50 MHz

Marker Generator, 50 MHz Tracking Generator, -100 dB Dynamic Range, 80dB on Screen, and -100 dBm Sensitivity.

SAG00A
SA1300B
SA1800C

OPT.6 7

OFT. 1 50MHz Marker Generator
OPT.3 +/- SKHz Res. B. W. Filter
OPT. 4 12 YDC Inverter Adapter
OPT. § 1000 MHz Tracking Generator  $250.00

Digit Center Frequency Display $300,00

* Nols Ftrodactory Pricen [oe terater L cedy

INTRODUCTORY OFFER

SAS00A Wik Center Frequency Display, 500 MHz
Tracking Generator plus 50 MHz Marker Generstor

ONLY $895.00 *

SA1850S Covers 850 to 1850 MHz In One Sweep, LNB

Power Supply, 110120/12vde/Battery Operation, Carving Case
Center Freq. Display. The lowest cost Satellite Analyzer avalble.

ONLY $1295.00*

SA1300B & OPTs1,3,4,6
ONLY $1895.00*

SA1800C & OPT's 1, 3,4, 6
ONLY $2295.00*

51295.00
51595.00
51895.00
$200.00
$350.00
$100.00

wsmow 1-1300 MHz Iz One Sweep $1,895.

MADE IN USA +-5KHz Resolution Band Width - 7 Digit Center Freq. Display - 12vdc operation
-110 dBm Sensitivity, 120 dB Dynamic range, 80 dB ON SCREEN, Exclusive D/SPERSION ZOOM
Allows scan widths 0 MHz to 1300 MHz at any Dispersion preset stop, Total flexibility and ease of operation.

All N—gw ITC Low szst I_figk Performance Oscilloscopes

25 MHz Dual Trace $339.
40 MHz Dual Trace Delayed Sweep $549.

25 MHz Dual Trace w/ 3 in 1 TestLab $429.
+5/1A, +/-12V/.2A DC Outputs Dual Component Tester

ADVANTAGE INSTRUMENTS CORP.

3817 S. CARSON ST. #818 CARSON CITY NV. 89701
702-885-0234 FAX 702-885-7600

25 MHz Scope / Tester
model ST3324

1 mV Vertical Sensitivity
X - Y modes, Z Axis
(intensity modulation)

Dual Component Tester
Dual Component Compartor

Triple Output DC Supply
+5/1A, +/-12/2A

6" Bright 2KV CRT
Rise Time <14 nS
Full TV Trigger TV-H, TV-V

25 M2 less tester same spec.

model 803304 DI P00

40 MHz Delayed Sweep
model SD3315

Delayed Sweep nS -1 Sec.

6" Very Bright 12kV CRT

Rise Time <8ns

40 MHz special $549.00

ITC Oscilloscopes fill the bill
without emptying the pocket book
ITC Scopes are a cut above all
other low cost scopes on the
market today. You can depend
on ITC Quality - Performance &
Dependability. Plus a full Two
Year warranty parts and labor.

Take ADVANTAGE
Call 800-566-1818 Today

[

VISA
o

PRICES & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION. F.0.B. CARSON CITY NV. NV. RESIDENTS ADD SALES TAX.
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When | Started . . .

. . . publishing articles about 2-me-
ter FM and repeaters in 73 back in
1969, | met with massive resistance
from the readers. It took about a year,
a couple hundred articles, FM sympo-
siums, which | organized around the
country, a repeater atlas, and my pub-
lishing several books, to get repeaters
launched. It takes a bunch of priming
to light the fire under the spirit of ad-
venture.

. . . and we have endless adven-
ture available in amateur radio. It was
the same thing when | began publish-
ing tons of articles on sideband. Sure,
loday sideband and repeaters are
common, but it took the work of many
pioneers to make that happen. And
those pioneers had the time of their
lives out there on the fringes of the
known ham world exploring the then
unknown. They're the ones who
hacked out the underbrush for our
ham highways of today.

The first ham | ever mel, as | men-
lioned in an editorial recently, was
Harry Stevenson W1CUN, who was a
10 meter pioneer in my home town of
Bethlehem, NH. As a publisher l've
had the priviledge of knowing many of
the great ham pioneers. Like
Copthorn Macdonald, the chap who
brought us siow-scan. And Sam Har-
ris WBUKS-W1FZJ-W1BU, who in-
vented the parametric amplifier and
helped popularize moonbouncing.
And John Williams W2BFD, the father
of ham Teletype.

Though I'd talked with him for sev-
eral years on the air, | first met Sam in
1951 when | moved to Cleveland.
Sam had built the cellar for a new
home (he and his family were living in
it) and a 170" tower. | was working as
a TV director at WXEL and was active
mostly on 75m. | spenl a good deal of
lime visiting Sam. Then, when he
moved to Boston, | stayed at his
house several limes 10 talk VHF with
him. When | took over as the editor of
CQ in 1955 | got Sam to do the VHF
column.

Sam had a psychological problem.
He had to have the loudest signal in
the world on any band he was on.
This made moonbouncing on 2m a
cinch for him. | think he was running
12 elementis on 20m, just to make
sure no one could be louder. He lived

Number 1 on your Feedback card

NEVER SAY DIE
Wayne Green W2NSD/1

way out in the woods in Medfield, far
from any neighbors, so his PP-1000-T
final amplifiers for each band running
who knows how many kilowalts didnt
cause much TVI. They did have to
shut down the FCC monitoring post in
the next town (Millis) when he was op-
erating. He wiped 'em out.

When | set up my station 2,500 feet
up on Mt. Monadnock in southern
New Hampshire, with an AM kilowatt
on 2m and a 336 element beam, | put
out a stronger signal than Sam, so
that drove Sam not just off 2m, but out
of the country. He moved to Puerto
Rico and set up to use the 1,000-foot
Arecibo dish for moonbounce. He did
whatever it took to have the loudest
signal in the worid.

John Williams was another nut
case. He got an exclusive contract to
dispose of Ma Bell's retired Teletype
machines and sold them to hams
pretty much at cost. He developed all
the early RTTY circuits. | spent a lot of
time visiting him in his radio repair
store in Woodside, Queens (NY). He's
the one who got me hooked on RTTY,
and that was what eventually got me
started in publishing. He and | set up
the first repeater in New York on top
of the Municipal Building, allowing
RTTYers for a hundred miles around
to work each other on 2 meters.

Then there was Jack Babkes
W2GDG, who lived a few blocks from
me in Brooklyn. He's the guy who
came up with the idea of narrowband
FM. | met him in 1946 and immediale-
ly started converting my transmitiers
so | could help pioneer NBFM. Once
Jack got the FCC to accept NBFM he
went into business with Sonar Radio
and made zillions. Today most of our
VHF and UHF hamming is via NBFM.
Thanks Jack.

Have all of the frontiers of amateur
radio been conquered? Not by a long
shot! There are endless possibilities
for developments. All you have to do
is get interested in some subdivision
of the hobby and you'll find uncharted
territory wide open for anyone with the
spirit of adventure.

We're sending gorgeous color pho-
tos by slow-scan now, but by applying
some of the newer data compacting
algorithms and technologies, you
could help speed photo communica-
tions and improve picture quality. And
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who knows, you might even have
some latent unfulfilled desire to help
others have fun doing this and start
writing a series of articles for me 1o
publish. Maybe a column. Maybe a
book. That's what | did when | got in-
terested in RTTY. First | started a
newsletter, then a column in CQ, and
then a book.

| was very sorry to read my oild
friend Lloyd Colvin WEKG recently
passed away. He and his wife Iris
WeQL have been the most prolific
DX peditioners of all time. The only big
disappointment for me was that they
didn't write much about their adven-
lures. Believe me, every DXpedition is
an adventure, I've operated from
some weird spols, and every one has
been exciting.

But then I've known all of the major
DXpeditioners pretty well. Don Miller
WIWNV, Gus Browning W4BPD, Dick
McKircher WOMLY, Danny Weil
VP2VB and his Yasme, and so on. |
published some great stories of Gus’
adventures. Ditto Danny’s. Dick, as far
as | know, pioneered the concept of
signing rare country calls without ac-
tually going to the trouble to go to
them, a technique which Don later de-
veloped into an art form. Like claiming
to be on Heard Island while actually
operating from north of Vancouver,
the antipodes.

If you'd like to get involved with re-
pealters, we really don't have much
need for just another repeater. There's
a ton of 'em, and most are only being
used a little of the time. But how about
setling up a crossband repealer sys-
tem? In on 2m, out on 6m, 220, 450,
1290, or perhaps 10m, 15m, or 20m,
complete with remote tuning and
beam turning? Let’'s gel creative! |
used to have a ball hooking up 75m
roundiables with rare DX on 20m, re-
laying the round table to the DX sta-
tion, and vice versa. Yes, that takes
two rigs. You mean you don’t have two
rigs? Lordy!

Between packet, ham satellites,
foxhunting, spread spectrum, slow-
scan, and so on, there are endless ar-
eas for exploration and adventure.
How about pioneering a modern
counterpart of the Antique Radio Re-
lay League's traffic system. But in-
stead of passing worthless messages
at 10 wpm and making endless errors,

how about setting up a 25,000 wpm
error-free message system which can
scan in messages, establish the right
routing automatically, and confirm the
delivery?

If you decide to be adventurous
and tackle something new in amateur
radio, 'm going to be very upset if you
don't keep a careful log of your agven-
ture and give me a chance to get oth-
ers excited by publishing it.

One of the airlines has a special on
visiting Pacific Islands . . . only $150
per island. | sure wish | had the time
to pack a rig and a couple antennas
and put some of those rarer spots on
the air and liven up our un-sun-spot-
ted bands. |'ve operated from a lot of
rare spots and I'm a skinflint when it
comes to travel. It doesn't have 10 cost
a bundle, as anyone who's read my
travel adventures will tell you. I've got
a few of my trips written up if you're in-
terested in how cheap someone can
travel. My Uncle Wayne's Hawaiian
Adventure last year (24 pages) is $3.
My Uncle Wayne's Trips to Russia,
London, St. Pierre, Munich, Vienna,
Krakow, and Prague (52 pages) Is $5.
My Uncle Wayne's Caribbean Adven-
tures (96 pages) is only $7.50.
They're available from Uncle Wayne's
Bookshelf (800-234-8458). One of
these days I'll put them all together in-
to a book.

| almost forgot, my Submarine Life
in WWII (76 pages) is $7.50. It's nol
very hammy, but it's exciting reading.
And there are still a few copies of my
book, We The People Declare War
On Our Lousy Government for $10. A
special thanks to all of you who've
bought the book and written to lell me
how much you've enjoyed il. Now get
busy and start changing things.

There's nothing like taking on a
new challenge in the hobby to get
your juices going. You'll learn more,
and you'll have tons of fun. When |
think back over my years of hamming,
| think first of the most exciting times.
Putting up that repeater antenna on
top of the Municipal Building at night,
in a snowstorm, on a steep copper
roof. Installing 2 16-element 2m beam
on top of The News building on 42nd
Street, where | had to walk on a nar-
row ledge with a 30-story drop to put it
and its rotator in place. Making 10
GHz contacts from on top of a New
Hampshire mountain in the freezing
cold at night to get a new state. The
excitement of operating from Navassa
Island and two close calls with death
on the trip. Almost getting killed in
Kenya by Somali tribesmen while vis-
iting 5Z4ERR. The fun of making the
first coast-to-coast 80m RTTY con-
tact. Walking around Peterborough
with an HT making 20m DX contacts
via a 2m repeater. Working moon-
bouncers all over the world on 1296
MHz from the big dish at Arecibo.
Working my own home station on 20m
and 75m from Australia and hearing it
S9++ on both bands. Also working it
from Beirut, Damascus, Kabul, and

Katmandu. Wow!
Continued on page 76
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MODERN, MULTI-BAND ANTENNA SYSTEMS

Modern, high-performance stations use COMET Antennas, Duplexers, Triplexers and Accessories! COMET products are designed to provide
an exceptional level of signal quality and coverage area. Whether operating mobile or from your base station, COMET products make you
sound good. No other product line has the selection, convenience, quality and performance!

DUAL-BAND MOBILE ANTENNAS

Bl S

FL-67S Dual-Band 146/446MHz w/Fold-Over, No Ground Plane Reguired

Gain & Wave: VSWR: Max Power: Length: Conneclor:

146MHz 4.5dBi % wave 417 Gold Plated PL-259

446MHz 7,2dBi 54 wave x 3

1.5:1 or less 150 watls

I STl T

FL-625 Dual-Band 146/446MHz w/Fold-Over, No Ground Plane Required

VSWR: Max Power;
1.5:1 0rless 150 watls

Connector:
Gold Plated PL-259

Gain & Wave:
146MHz 3.5dBi '5 wave

446MHz 6.0dBi 34 wave x 2

Lenglh:
3 5il

[ — ==

Gain & Wave. VSWR: Max Power: Length: Conneclor:

146MHz 4.5dBi %4 wave  1.5:10rless 70WFM 4 PL-259 or
center-loaded NMO style

446MHz 7.2dBi % wave x 3

[ oG e A -
SB-5/SB-5NMO0 Dual-Band 146/446MHz w/Fold-Over, No Ground Plane Required
Gain & Wave: VSWR: Max Power: Length: Conneclor
146MHz 3.00Bi Yo wave 1.5 orless 120W FM 38" PL-259 or
446MHz 5.5dBi ¥ wave x 2 NMO style
SB-2/SB-2NM0 Dual-Band 146/446MHz
Gain & Wave: VSWR: Max Power: Length:  Connector:
146MHz 2.15dBi "o wave  1.5:1 or less 60W FM 18 PL-259 or
446MHz 3.8dBi 4 wave NMO style

— AW ~

B-10/B-10MMO Dual-Band 146/446MHz, Cellular Look-a-like
Gain & Wave: VSWR: Max Power: Langth: Conneclor:
146MHz OdBi “awave  151orless  S50WFM 1z PL-259 or
446MHz 2 15dBi 2 wave NMO style
e — S —

B-20/B-20NMO0 Dual-Band 146/446MHz, Cellular Appearance,
No Ground Plane Required

Gain & Wave: VSWR: Max Power: Length: Conneclor:
146MHz 2.15dBi o wave  1.5:1 or less 50 watts 30° PL-259 or
446MHz 5.0dBi % wave x2 NMO style

——

e

SB-25/SB-25NMD Mono-Band 146MHz w/Fold-Over, No Ground Plane Required

Gain & Wave: VSWR: Max Power: Length. Conneclor
146MHz 4.1dBi % wave 1.5:1 orless 100W R 4 PL-259 or
center loaded NMO style
o
: R B
COMET products are available from Ty

most major dealers. For customer
service, or a complete catalog,
please call us at 800/962-2611.

MINI SPEAKER/MIC

We're confident COMET products HM-P2K/F
and accessories will enable you to oty :l:m!fmurlm full

enjoy Amateur Radio o its fullest!
mcc oo NCG COMPANIES

Light weight, extremely
small: 1'x2" with collar

ociet Cip
1275 North Grove Street ?
: HM-PZK. Kenwood Version
Anaheim. CA 92806 HM-P2F IcomyYaesu
Standard'AlncofEic

gu} 630-4541
AX (714) 630-7024

MOBILE
ANTENNA
PRODUCTS

TRI-BAND MOBILE ANTENNAS

O ———
CX-224/224H00 Tri-Band 146/220/446MHz, w/Fold-Over, No Ground Plane Reguired

Gain & Wave: VSWR: MaxPower: Lengih: Coaneclor:

146MHz 2.15dBi ¥ wave 151 100 watts K3 PL-259 or NMO style
220MHz 3.6dBi 3 wave or less

446MHz 6.0dBi 34 wave x 2
gy - _ — —— — g e
FJ-158 Tri-Band 52/146/446MHz w/Fold-Over

Gain & Wave: VSWR: WMax Power: Length: Conneclor:

52MHz 2.15dBi '/ wave 151 120 W FM 4'1 PL-259

146MHz 4.5dBi % wave or less

446MHz 7 2dBi & wave x 3

HF MOBILE AND HT ANTENNAS

HA-4S Quad-Band HF40/*(20)/15/12/10 Meters w/Fold-Over

.s_l
Wave: YSWR:"  Weight; Length:  Max Power: Connector: f “E‘h't"l\-
Vowave 21orless 1lb.14oz 44 120W SSB PL-259
(200W SSB 28MHz)

*L-14HS Optional 20 Meter Coil

P——__

SH-55 Super Fexible 146/446MHz HT Antenna

Gain & Wave: Max Power: Lengih:
146MHz 1.5dBi e wave 10 watls 15.
446MHz 3.2dBi % wave x 2

T

GCH-722SA High Gain HT Antenna

Gain & Wave: 146MHz 3.0dBi 14 wave
446MHz 5.50Bi %5 wave x 2

Conneclor:
BNC

CH-32 Miracle Baby
146/446MHz HT Antenna

Gain & Wave: 0dB "4 wave

Max Power: 50 watls Max Power: 10 watls
Length: 35", 2 sections, 18" each Length: 1.75°
Connector: BNC Connector: BNC

DUPLEXERS AND MOBILE MOUNTS

{:F-d'lm, I, J, HS_E-'
146/446MHz Trunk, hatchback
Band Pass, Ins Loss, Max Pwr. rear door {van,
1.3-150MHz, 0.1dB, B00w PEP blazer, efc.)
400-540MHz, 0.2dB. 500w PEP motnt. Adjustable
Isolation: 60dB to virtually ANY
CONNECTORS: angle. Rubber-
T 4160K 41601 4160J coated base
B Output 50-239 S0-239 50-239 protects vehici
- e Low In: PL-259 PL-259 S0-239 paint
High In: PL-259 N-Malz $0-239
3 '1\ Ems"l M s
< *i X W nlllﬂ?mu
Hﬂgﬂl _‘_.‘1"""""1‘;
RS-820 MSfeetoligh < ql“.
Heavy-Duty, Low Profile ity coax R\
Trunk Lip or Hatch Back Elu‘f:lﬂpimd UHF "-»ﬂ'"‘r
Mount Rubber-coated Canns. for
base protects vehicle Antennas up to
paint 40 In height
GH-5M Deluxe
3D4M Standard Cable Assembly
Cable Assembly 13 feet double shielded
13.5 feet of low loss coax very low loss coax + 12°
Goid plated UHF [PL-259/ Riz-188 tefion coax. Gold
§ | S0-238) conneclors plated UHF (PL-259/30-
1 3D5M Standard 239) connectors.
Cane AM@EJ? CK-5M5 Detoe
Same 35 bt 17 Cable Assambiy
feet of coax Same s CK-5M_ but 17
feet of coax




LETTERS

Number 2 on your Feedback card

Tony Burton, Calhoun GA Wayne,
it was with a great deal of interest and
head-nodding that | read your editorial
in the June "94 issue of 73. While | do
not yet have my own ham license (| am
working on the “&$##1@! code), | do
have my GROL from the FCC, and was
the ship's MARS officer on my last
ship. I've made a lot of patches and
sent quite a few MARSGrams.

Let me first say that, technically, |
feel that | could sit for the test elements
up through at least Technician or even
General with little or no preparation.
After 12 and a hall years as a Navy
electronics technician, being a Navy
instructor of electronics, almost
lwo years as a satellite communica-
tions field engineer, and teaching elec-
tronics at both the junior college and
high school level, this isn't a problem
for me.

And, | do understand the need for
my knowledge of the rules and regs.
So, | study. But I'm darned if | really un-
derstand the need for CW! Oh, sure, |
have heard the arguments about how it
is the most reliable, last-ditch form of
communication to punch through static
and so forth, but why make it a require-
meni?

As you so clearly stated, it is an
anachronism. It is like requiring hams
lo be able to calculate the proper bias-
ing resistance values for a particular
iwin-pentode from memory, without
use of a calculator, just in case they ev-
er needed 1o be able 1o do it.

After all, most people who send
and/or copy code anymore don't really
pound brass—they tap on a keyboard,
and send it out all neat and clean and
edited from their PC. And, when copy-
ing, they simply read il from the screen
of their computer, which is hooked up
to their rig. | guess sending and receiv-
ing CW could be fun. But if it was all
that much fun, wouldn't it be something
reserved for Extra Class? Even the
Navy and other military forces have all
but abandoned the requirements for
their operators to be able to copy
Morse!

S0, until the FCC changes the re-
quirements, | will continue to listen to
the code prep tapes that WBENOA has
produced. But, considering the trouble
| am having with code now, don't ex-
pect me o ever gel past Technician
Plus. At this point, at least, | think |
have better things to do with my time.

While I'm on my soapbox, let me
address another issue that you brought
up—school clubs. | am now a Technol-
ogy Education teacher at a small rural
high school. This is only the second
year of the program at my high school,
so | am trying to get it rolling.

| told my students about my experi-
ences as a MARS officer, and some of
them seemed very interested. So, | be-
gan considering the idea of incorporat-
ing ham licensing into the curriculum

From the Ham Shack

for the second year, which is, appropri-
ately enough, Communications Tech-
nology | and Il. | felt that if a kid could
walk from a semester-long course with
not just a letter grade but with a ham li-
cense, that kid would have a lot more
pride and feelings of ownership in the
educational process. But, my budget
has been cut by $500 for the coming
year, and it wasn't a big budgetl to be-
gin with.

| wrote lefters to some manufactur-
ers, asking them about the possibility
of donations, even of old or refurbished
equipment. | haven't had any positive
answers yet, except for one company
which said they would give discounts to
educational institutions buying their
equipment. | have put notices on a
couple of local computer BBSs where |
know some hams hang out, asking
them for their ideas or donations. No
luck yet.

What is it with these companies? Is
their business so good that they don't
want anything that will (1) build good
PR for their company; (2) build a strong
association of their product name with
these potential hams because it is
what the kids use at school (and if you
don't think this works, ask the folks at
Apple Computer); or (3) encourage the
entry of new blood into the ham field?
As you said, are they content to simply
log in the Silent Keys? It is simple: New
users buy equipment. And, even if they
buy someone else's used equipment,
that means that the previous owner
now has the money to buy that new
TNC or whatever he has been wanting.

Well, | know | will be setting up my
own personal ham shack this fall. |
have been doing some extra work this
summer o make the money for it (you
know what teacher's salaries are like).
And, | can tell you for sure, it will be a
cold day in Havana when | buy any
equipment from a manufacturer that
doesn't at least offer reduced pricing to
educational institutions.

Tony, you're right about the code.
But on getting free gear or discounts,
you are like many teachers, short on
salesmanship. When you want to sell

someone something, you put yourself
in their chair and see if you can con-

vince yourself. I'll bet you won't. The
ham manufacturers get a waslebaskel
full of requests for free or discounted
equipment every week. A big waste-
basket. Every DXpedition thinks a rig
and antennas should be donated for
the PR involved, as do schools, clubs,
a hundred hamfesls, a dozen conven-
tions, the handicapped; they all are
banging on their begging bowls for
handouts, Gets old. You'll get more en-
thusiasm if your kids have some goals
to work for . . . like setting up a club
station. It's a challenge lo see how
much they can do with how little. And
then they’ll have something they've
worked for and can be proud of. The
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manufacturer's margins are thin in the
ham business, and dealers get all bent
out of shape if a manufacturer sells di-
rect to the customer. And when they're
bent, they talk down the gear and lalk
up the competition, so being nice guys
and giving your group a discount could
poison the well for the manufacturer

.. Wayne

Jim Oss AAGPP, Junction City
KS Dear Wayne and Phillip Kawa
(September 1994 “Letters” column); As
a former Coast Guard radioman, | have
to say that they had a most effective
code-learning method—negative rein-
forcement; i.e., if you didn’t come up 10
code speed by the weekend, you didn't
go on liberty.

Dennis D. Powers AB6QR, Forest
Ranch CA | doubt if | can qualify as an
“old geezer,” as WDIHXH prefers to
call CW operators (August 1994 “Let-
ters”™ column). | guess being only 42
years of age makes me a middle-aged
geezer. Bul | have to wonder if in point-
ing out that 50 years worth of sending
by CW could be accomplished in a
mere 3.38 minutes by using "modern
technology,” he happened to give
thought to a couple of minor considera-
tions. First, before you can send out
that glorious burst of speedy little
megabits you have 10 do a little typing,
which in some cases might take some
folks all of 50 years! Secondly, did he
ever consider that there are those of us
who enjoy a nice, relaxed chat? | would
hardly call 473,364,000 words in 3.38
minutes a nice leisurely chat!

The requirement that access to the
HF bands is limited lo those who have
demonsitrated at least the ability to
pass a 5 wpm CW test is in the best in-
terests of amateur radio. And the re-
quirements for passing higher-speed
tests for higher-class licenses serve
the same purpose. Ultimately, these re-
quiremenis help to ensure that those
who will be operaling in the HF bands
will have demonstrated some commit-
ment to both themselves and the hob-
by. For amateur radio to maintain its
high standards, we need to ensure that
only those who have commitment to
both themselves and the hobby are
welcomed into our ranks.

Bill Martin N7TEU, from the 73 BBS
| think the quality of the magazine has
really been improving. | enjoy the fact
that 73 magazine provides us with a lot
of really neat projects for the home-
brewers. Very interesting and valuable
articles. | really like Mike Bryce's arti-
cles and columns aboul QRP, and his
reviews on kits and projects. Keep up
the good work.

Gene Shannon, Colorado Springs
CO Wayne, | read your blurb on artifi-
cial lighting ("Is Artificial Light Making
You Sick?") in your March editorial and
can't help but make a response 1o a
comment you made.

First, | couldn’t agree with you more
on your opinion about the results of ar-
tificial light on our lives—ijust like so

much else that we use from the artifi-
cial realm in our day-to-day living. We,
indeed, need to watch the research in
this area—assuming we can get some
real scientific study in the area, and not
some of the global warming type of
garbage!

| don't want to turn your good maga-
zine into a theological treatise but, in
the interest of “fair journalism,” a state-
ment in your third paragraph concern-
ing those “intellectually stunted by reli-
gious fundamentalism or watching too
many sitcoms" deserves discussion.
Then you tie that into the evolution the-
ory bit as if it were facl.

| must agree with you that the sit-
coms will certainly stunt one intellectu-
ally, but | would aiso add, stunt one
emotionally and morally! The real
“stinger” to me is how a person of your
intellectual prowess can come up with
your statement on evolution—as if it
were the truth! Even Darwin himself, in
his book Origin of the Species, was
puzzled by the fact that no “transitional
forms™ had been found. He asked,
“Why . . . do we not everywhere see in-
numerable transitional forms?" (Darwin
on Trial, Dr. Phillip Johnson, page 47).
And today, after more than 135 years
of all kinds of research, slill no “transi-
tional forms™ have ever been found. I'li
bet you can even imagine why nol. To
me, the probability (likelihood) of all
creatures having evolved from some
"mass of slime” takes much more faith
than to believe in a Creator. (The math-
emalical probability of such occurring
is pretty phenomenal as well.)

Back to the artificial light topic—I
can only add that | feel thal your con-
clusions concerning the adverse al-
fects on people is having the same re-
sults on we who created it as it has on
those who believe they evolved. We
both need to take the proper precau-
tions. Otherwise, keep up the good
work.

P.S.: Do you suppose the increase
in crime, drug usage, abortion, and
other social ills might be related 1o the
propagation of the “we are animals”
syndrome and have no One to be ac-
countable to? | can see a correlation.

Gene, I'm aware of the weaknesses
in Darwin's theories, but for the most
part they have been proven. On the
matier of the lack of transitional forms,
I like the Hoyle-Wickramasinghe theory
the best, as I've mentioned in my past
editorials. | hope you take time to read
their books, which are scientific mar-
vels.

As far as a "Crealor” is concerned,
sure, perhaps. We're jus! loo ignorant
so far fo know about that other than by
speculation (guess). But I've seen no
sign yet of a crealor who is messing
with our lives on a daily basis, or who
rewards or punishes. Again, I like the
Hoyle approach, which makes a very
good scientific case for any Creator
(and life itself) probably predating the
start of our universe.

Hey, if there is a Crealor, how did it
gel created? Yes, | know, il's turties all
the way down. . . . Wayne



You get more features for your dollar with the

REP-200 REPEATER

A fully microprocessor-controlled repeater with autopatch
and many versatile dtmf control features at less than you
might pay for a bare-bones repeater or controller alone!

« Available for the 143-174, 213-233,
420-475, 902-928 MHz bands.

«FCC type accepted for commercial
service in150 & 450 bands.

«Six courtesy beep types, including
two pleasant multi-tone bursts.

«0Open or ciosed access autopatch,
toll-call restrict, auto-disconnect.

+ Reverse Autopatch, two types.

«DTMF CONTROL: over 45 funchons
can be controlled by 4-digit dimf
command, via radio or telephone.

«Owner can Inhibit autopatch or re-

Kit $1095; w&t only $1295]

peater, enable either open or closed
access for repeater or autopatch, and
enable toll calls, reverse patch, ker-
chunk filter, site alarm, aux rowr.

«Change cw speed and tone, beep
delay, tail tmer, and courtesy beep
type at any time by owner password
protected dtmf commands.

» Auxiliary receiver input for control or
cross linking repeaters.

» Color coded LED status indicators.

REP-200T Voice Message Repeater. As above, except
includes Digtal Voice Recorder. Allows message up to 20 sec. to be
remotely recorded off the air and played back at user request by

DTMF command, or as a penodical voice id, or both. ...

... Kit $1145, w&t only $1395

REP-200C Economy Repeater. Like REP-200, except uses

w COR-6 Controller (no DTMF control or autopatch).
M), eeoiicrri i minasiaasii bbbt srasarnrssrrenee SALOMY $TH5. Wit $1095

Features real-voice

REP-200N Repeater. want to use your ACC controller, etc.? No problem!

Wel make you a repeater with f modules only.

. Kit only $695, w&t $595

XMTRS & RCVRS FOR REPEATERS,

AUDIO & DIGITAL LINKS, TELEMETRY, ETC.

Also available in rf-tight enclosures, and with data modems.

FM EXCITERS: 2w continuous
duty. TCXO & xtal oven oplions
FCC type accepted for com’l
high band & uhf.
« TAS51. 50-54, 143-174, 213-233
MHz ... kit $109, wét $188.
« TA451 420-475 MHz
kit $109, wit $189
« TAS01: 902-928 MHz,
(0.5W out); w&l $219.

VHF & UHF AMPLIFIERS.
For fm, ssb, atv. Qutput levels from

10W to 100W. Several models starting at $99.

FM RECEIVERS:

« R144/R220 FM RECEIVERS for 143-174
or 213-233 MHz. Sensitive front end,
0.18uV, both crystal & ceramic if filters

pius helical resonator front end
for exceptional selectivity. >100dB at
+12kHz (best available anywhere!)
Flutter-proof hysteresis squelch;
e Kt $149, Wit $219.
. FME'I FM RCVR, for 420-4/5 MHz.
Similar ta above.
= R901 FM RCVR, for 902-928MHz.
Triple-conversion, ...$169, w&t $249

« R76 ECONOMY FM RCVR for 28-30, 50-54, 73-76
wio helical res, if selectivity >100dB at +12kHz

Jkit $149, w&t $219,

f 1 Ir-'!‘ =]
i i TR — {j."‘- |
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143174 213-233 MH=z
Kits $129, w&t $219

R7T6 MONITOR FM RCVR K
MHz.

gH{'W;{;

1 for 10M, M, 73 MHz, 2M, hi-band, or 220
IF selectivity 60dB at +12kHz. Great for monitoring repeaters,
amateur calling frequencies, or packet radio frequencies, and for listen-

ing to commercial two-way radio, police/fire frequencies, or weather forecasts.

Good starter kit, too; easy to assemble and align.

... Kit only $59!

» R137 WEATHER SATELLITE RCVR for 137 MHz
wideband fm. Lowest cost receiver available ..................

Special if filters tailored for
kit only $89, wit $149.

« We also have preamps and receving converters for 137 MHz, and we carry the
Weather Sateliite Handbook by Ralph Taggart.

» Buy at low, factory-direct net prices and save!
* For complete info, call or write for free catalog.
(Send $2 for overseas air mail.)

= Order by mail, fax, or phone(s-12 Am, 1-5 PM eastern time)
« Min. $5 S&H CI‘IEI'QE for first pound plus add’l weight & insurance
» Use VISA, Mastercard, check, or UPS C.0O.D.

ACCESSORIES

COR-3 REPEATER CONTROLLER.
Features adjustable tail and time-out
timers, solid-state relay, courlesy beep,
and local speaker amplifier kit $49

CWID. Diode programmable any time in
the field a-t:l;u:stable tone, meed and

timer kit $59
COR-4, C:::rn iete CDR and CWID all
on one board. CMOS logic for low power
consumption. EPROM programmed;
specify call. ... - kit $99, w&t $159
COR-6. COR &

Real Yoice ID
on one board.
Digital ic records &

up to 20 seconds o Q gi
of your voice. -
Can record multiple id messages. Tail and
time-out timers, courtesy beep, solid-state
refay to key transmitter. kit $99, w&i $149

Versatile DVR-1 DIGITAL VOICE
RECORDER Module. As a voice ID%er
for repeaters, records your voice, using
the built-in microphone or external mic.
Just the thing for fox _hunt xmtr id! May
also be used as a contest caller to play
back one or more messages through your
transmitter at the press of a switch. Used
as a radio _notepad, it can record the
audio output of a receiver — up to 20 sec
of anything you might want to recall later
Play back as
often as you
like through a
small external
speaker. Ex-
tensive man-
ual tells how
to use muttiple
messages and
adapt to many
applications

. Kit $59, wét $99

TD o SELECTWE EALLIMG Mod-
ule. Versatile dtmf controller with 1
latching output Mutes speaker until
someone calls by sending your 4-digit t
code Or use it with a long it zero digit to
alert anyone n club. Also may be used to
contral amupat:h or other single device

kit 349, wat $79

TD 2 DTMF DECODER/CONTROL-
LER, 16 digits, programmable, toll-call
restrictor, Can turn 5 functions on/off,

kit $89, wired & lested $149

ﬁ-P 3 AUTOPATCH. Use with TD-2 for
repeater autopaich. Reverse patch and
phone line remote control are std

. kit $8S, wired & tesled $149

AP-2 SIMPLEX AUTOPATCH Timing
Board Use with above for simplex oper-
atinn using a transc:—:-iver .............. I-ut $39

TD 3 SUEAUDIBLE TONE DE-

CODER/ENCODER. Adjustable for
any tone. Especially for repeaters, with
remmote conirol aclivate/deachvate prowi-
SIONS kit 329, wwred & tested 359

DATA MODEMS

MO-202 FSK DATA MODULATOR &
DE-202 FSK DEMODULATOR. Runup to
1200 baud digital Eignalﬁ through Em;.,-I fm
transmitter &

receiver i,; .
Radio-link "_'a.

computers, &= _j
telemetry, ——
i G T kit ea 549 wé&t ea $79
9600 BAUD DIGITAL RF LINKS.
Low-cost packet networking system,

consisting of MO-96 Modem and special
versions of our 144, 220, or 450MHz FM
Transmitters and Receivers Interface
directly with most TNC's. Fast. diode-
switched PA's output 15 or S50W. CALL

amlronics,

65-D Moul Rd;

Phone

Low Cost GaAsFET

PREAMPS

LNG-(*)
ONLY $59

wirsddtested

FEATURES: '

= Very low noise: 0.7dB vhf, 0.8dB uht
« High gain: 13-20dB, depends on freq
« Wide dynamic range - resist overload
= Stable: low-feedback dual-gate FET
*Specily tuning range: 26-30, 46-56, 137-152,
152-172, 210-230, 400-470, B00-960 MHz

LNW-(*)
MINIATURE

%%A}V PREAMP

ONLY $29 Kit, $44 wiradAtested

 GaAs FET Preamp similar to LNG, ex-
cept designed for low cost & small size.
Only 5/8W x 1-5/8°L x 3/4'"H. Easiy
mounts N many radgios.

*Specily tuning range: 25-35, 35-55, 5590,

90- 120, 120-150, 150-200, 200-270, 400-500 MH:.

LNS-(*)
IN-LINE
PREAMP

ONLY $89 1 $7119 viedatesies

» GaAs FET Preamp with features similar
to LNG series, except automatically
switches out of line during transmit.
Use with base or mobile transceivers up
to 25W. Tower mounting brackets incl,
'Tm:rng range: 120-175, 200-240, or 400-500.

HELICAL RESDNATDR

PREAMPS e
GaAs FET preamps - [E B
with helical reson-
ators reduce inter- 5 h'fl

mod & cross-band

interference in critical applications.
MODEL HRG-( * ), £80 vhi, $110 uhf.
*Specily tuning range: 142-150, 150-162, 162
174, 213233, 420470

RECEIVING
CONVERTERS

BCaeE VT

and uhf ]

bands on a8

10M receiver,

e Input ranges avail: 50-52, 136-138,
144-146, 145-147, 146-148, 220-222,
222-224 WMHz, 432434, 435437,

435.5-437.5, and 439.25 (to chan 3),
« Kit less case $49, kit w/case & BNC
jacks £74, wat in case $99.

TRANSMITTING
CONVERTERS

XV2 for vil and XV4 for uhf. Models to
convert 10M ssb, cw, fm, etc. to 2M, 220,
222,432, 435, andatv. 1W outpul.

Kit only $89. PA's up to 45W available.

Car 32redl Yeaar!

inc.

Hilton NY 14468-9535
716-392-9430 (fax 9420)
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Marconi’s Widow Dead
at 94

The widow of Guglieimo Marconi has died
at age 94. The Marchesa M. Christina Bezzi
Scali died July 15, 1994. The couple was mar-
ried in 1927, Marconi died in 1937, 10 years
after his wedding, at age 63.

The couple is survived by a daughter, Elet-
tra, who was baptized by Cardinal Eugeni
Pacelli, who would later become Pope Pius
Xll, Elettra’s Godmother was Elena di Savoia,
Queen of Italy.

According to Pat Ciancarini IOQKHP, Elettra
will continue to work in preparation for “1995,
Year of Guelielmo Marconi,” the centennial
celebration of Marconi's first wireless tele-
graph. TNX QCWA News, Vol. 36, No. 9,
Septlember, 1994.

GB2SM Now Obsolete

According to Britain's Short Wave Maga-
zine, a shock announcement has come from
London’s Science Museum that the museum'’s
amateur radio station will officially close down
operations on November 7. The comprehen-
sive station, which features satellite fax, and
RTTY mode reception capability is now con-
sidered obsolete.

Speaking on behalf of the museum, Gra-
ham Farmelow, Head of Education Interpreta-
tion, said, "The station exhibit no longer re-
flects the contemporary image of modern
communications required by the broader audi-
ence attending the museum." The amateur ra-
dio station section of the display has used the
famous callsign GB2SM for nearly 40 years,
and has served as a sort of international am-
bassador.

The space currently occupied by the exhibit
will be turned over to a display relating to data
communication superhighways—a phe-
nomenon which was pioneered by hams! The
move is seen as a loss to the amateur com-
munity worldwide. Comments can be directed
to Sir Neil Cossons, The Science Museum,
Exhibition Road, London SW7. TNX Short
Wave Magazine, Vol. 52, Issue 9, September,
1994.

FCC On the Move

The Federal Communication Commission's
Washington headquarters will be moving from
its present northwest downtown location to
southwest Washington, DC after all. An agree-
ment between the General Services Adminis-
tration and “The Portals” has been reinstated
by an appeals court.

The US Court of Appeals ruled that the
GSA as the federal leasing agent had improp-
erly terminated the lease in 1991 after FCC
officials turned thumbs down on the move.
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The commission had argued that the leased
space was inadequate to accomodate their
needs and they did not want to leave the fash-
ionable business area which was more conve-
nient for communications industries represen-
tatives.

The GSA has now re-signed the lease with
“The Portals” (which is still far from complet-
ed) and is scheduled to eventually move all of
their administrative offices some two miles
south. It could take six to eight years for the
move to be completed. “The Portals® is on the
Potomac River between the Washington Mon-
ument and the US Capitol. The lease will cost
taxpayers about $15 million annually for
440,000 square feet—about $34/square foot.
Word is the FCC is not giving up the fight to
remain where they are. TNX W5Y! Report, Vol.
16, Issue 17, September 1, 1994,

ORACLE Calis for
“No Code—Worldwide”

Manditory Morse Code testing for any class
of ham radio license, anywhere in the world,
will be a thing of the past if a new campaign
succeeds, according to a story in the Westlink
Report. The Organization Requesting Alterna-
tives by Code-Less Examinations, hopes to
make its "ORACLE" acronym a household
word by the time of the next World Radiocom-
munications Conference.

ORACLE is a newly conceived international
organization based in Wellington, New
Zealand. Its mission is to do away with the re-
quirement for knowledge of Morse Code as a
prerequisite for obtaining a ham license any-
where in the world. Rather than working with
the various nations’ amateur radio societies,
ORACLE is bypassing them in favor of nation-
al and international regulators. Many of the ra-
dio societies are in favor of keeping the man-
ditory code testing, but it will be the regulating
bodies who will decide the fate of these ex-
ams.

You can contact ORACLE by mail at Orga-
nization Requesting Alternatives by Code-
Less Examinations, 90 Campbell St., Karon,
Wellington, New Zealand, Att: Bob Vernall
ZL2CA. TNX Newsline, W5Y! Report, The
Vernall Report, and Westlink Report, No. 6789,
August 31, 1994.

Russian Space Pact

According to Newsline, Russian and Ameri-
can amateurs who flew aboard the space
shuttle Discovery on last winter's STS-60 mis-
sion benefitted from temporary third party re-
ciprocal operaiing agreements finalized just
before lift off.

On February 3, the US Department of State
and the Russian Ministry of Post and
Telecommunications each approved the tem-

porary arrangements, which allowed cosmo-
naut Sergi Krikalev, USMIR, to contact the
House of Science and Technology for Youth in
Moscow on February 6. The contact was re-
transmitted in Russia on HF and VHF, ac-
cording to the ARRL SAREX Working Group.
After the Russian Ministry of Post and
Telecommunications and the US State De-
partment approved the arrangements, it was
still necessary to obtain a Special Temporary
Authorization from the FCC. The ARRL con-
tacted the FCC's Personal Radio Branch, and
the STA was granted on February 4, Perma-
nent reciprocal operating and third party
agreements between the US and Russia have
been bottled in negotiations for several
years. TNX Newsline, Austin Amateur Radio
Clubs’ AARC/Over, August, 1994.

TNX...

. . . o all our contributors! You can reach
us by phone at (603) 924-0058, or by mail at
73 Magazine, 70 Route 202 North, Peterbor-
ough, NH 03458. Or you can reach us on
compuserve at ppn 70310.775; on the Inter-
net at address 70310,775 @compuserve.com;
or at the 73 BBS at (603) 924-9343 (2400-
9600 bps), 8 data bits, no parity, one-stop bit.
News items not published in 73 often find their
way into our sister publication, Radio Fun, a
special monthly magazine for new hams. You
can also send news items by FAX at (603)
924-9327. |73

What you missed in
Radio Fun!

Radio what? Radio Fun! You mean you
don't read the ham radio magazine devoted
to newcomers? Well, why not? In the
November issue, you missed “Resistance,”
the latest in Larry Luchi W7KZE's series of
articles on electronic fundamentals. Steve
Katz WB2WIK/6 completed his 2-part se-
ries on "Mistakes New DXers Make." And
Stuart Landau K6YAZ explained "How to
purchase the right radio.”

Special monthly columns include Joe
Carr K4IPV’s “Antennas, efc.” Mike Bryce
WBBVGE's “Radio Magic,” and Michael
Geier KB1UM's “The Tech Side.”" Oh, yeah,
and let's not forget Wayne Green
W2NSD/1's incomparable “QLF"

Every month Radio Fun opens the wide
world of amateur radio to thousands of re-
cently licensed hams. How about you?
Could you get into a magazine devoted to
ham radio newcomers? How about donat-
ing a subscription to the kid up the street?
To order Aadio Fun dial (800) 257-2346 to
receive 12 monthly issues for only $12.97.
Get more fun and excitement out of ama-
teur radio with Radio Fun!
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JST-245

160-10 Meters PLUS 6 Meter Transceiver
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transceiver should be a JST-245. . .

All-Mode Operation (SSB,CW ,AM AFSK,FM) on all HF amateur
bands and 6 meters. JST-145, same as JST-245 but without 6
meters and built-in antenna tuner.

* JST-145 COMING SOON *

MOSFET POWER AMPLIFIER = Final PA utilizes RF MOSFETs
to achieve low distortion and high durability. Rated output is 10
to 150 watts on all bands including 6 meters.

AUTOMATIC ANTENNA TUNER + Auto tuner included as
standard equipment. Tuner settings are automatically stored
in memory for fast QSY.

MULTIPLE ANTENNA SELECTION = Three antenna connec-
tions are user selectable from front panel. Antenna selection can
be stored in memory.

GENERAL COVERAGE RECEIVER » 100 kHz-30 MHz, plus 48-
54 MHz receiver. Electronically tuned front-end filtering, quad-
FET mixer and quadruple conversion system (triple conversion
for FM) results in excellent dynamic range (>100dB) and 3rd order
ICP of +20dBm.

IF BANDWIDTH FLEXIBILITY « Standard 2.4 kHz filter can be
narrowed continuously to 800 Hz with variable Bandwidth Control
(BWC). Narrow SSB and CW filters for 2nd and 3rd IF optional.

QRM SUPPRESSION = Other interference rejection features
include Passband Shift (PBS), dual noise blanker, 3-step RF atten-
uation, IF notch filter, selectable AGC and all-mode squelch.

8

9
10
11

12
13
14

15

NOTCH TRACKING * Once tuned, the IF notch filter will track the
offending heterodyne (=10 Khz) if the VFO frequency is changed.

DDS PHASE LOCK LOOP SYSTEM = A single-crystal Direct
Digital Synthesis system is utilized for very low phase noise.

CW FEATURES = Full break-in operation, variable CW pitch. built
in electronic keyer up to 60 wpm.

DUAL VFOs = Two separate VFQOs for split-frequency operation.
Memory registers store most recent VFO frequency, mode, band-
width and other important parameters for each band.

200 MEMORIES * Memory capacity of 200 channels, each of
which store frequency, mode, AGC and bandwidth.

COMPUTER INTERFACE = Built-in RS-232C interface for
advanced computer applications.

ERGONOMIC LAYOUT = Front panel features easy to read color
LCD display and thoughtful placement of controls for ease of oper-

ation.

HEAVY-DUTY POWER SUPPLY e Built-in switching power
supply with “silent” cooling system designed for continuous
transmission at maximim output.

JRC| Japan Radio Co., LLd.

430 Park Ave., 2nd Floor New York, NY 10022

Phone: (212) 355-1180 Fax: (212) 319-5227

CIRCLE 159 ON READER SERVICE CARD
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An Average and Peak
Reading RF Power Meter

Number 4 on your Feedback card

Add this handy monitor to your operating table.

nalog meters used as RF power output

meters usually show relatively little av-
erage power output on SSB, especially as
compared to keydown output. This often
raises questions about proper equipment op-
eration. especially when the owners’ manual
specifies “100 watts PEP” and the analog
meter is reading considerably less. Too
much mike gain and over-driving are often
the result, with splatter across the operating
band. The true power output during normal,
everyday operation is often an unanswered
question.

Measuring the peak and average power
can be important. Two different rigs were re-
turned to the dealer for replacement because
on-the-air reports were of considerably less
signal strength than comparable rigs, even
though the key-down power was the rated
value. Under a similar situation with a third
radio, the problem was resolved by using a
different type of mike on the radio. These
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Photo A. The Peak and Average RF Power Meter.

by Marion D. Kitchens K4GOK

problems originated because the operator’s
voice frequency content and the radio audio
processing were incompatible. Attempts to
resolve these problems by measuring power
levels with existing RF power meters proved
unsuccessful because they were much too
slow to lollow the audio voice peaks.

The meter described here is designed to
answer just such questions and to serve as a
routine, everyday operating aid. It employs a
remote sensor unit with a separate display
that shows both average and peak RF output
simultaneously. The output display unit can
be used on the operating desk with the sen-
sor unit out of sight under the operating po-
sition. The meter is left in the line and thus
provides continuous indication that the
transmitting equipment is operating normal-
ly. Abnormal readings may also indicate
high SWR on the coax line.

The meter is easy to build, and uses readi-
ly available components. It is simple enough

.

to be built on perfboard. No special, tricky,
or sensitive adjustments are required.

Photo A shows the assembled meter with
an analog meter and a 10-LED bar display.
Average output power is shown on the analog
meter and peak power output is shown on the
LED:s.

The Circuit

RF is sampled by a resistor divider and
rectified in the remote sensing unit. The re-
sulting signal is applied to two sections of an
LM3900 op amp. One section of the
LM3900 drives the analog meter and the oth-
er section drives a National Semiconductor
NSM3916 module. The internal damping of
the analog meter provides a good measure of
the average RF power. The fast response of
the LEDs follows voice peaks and provides a
good indication of the PEP power. The
LM3900 was selected because it operates
easily from a single-ended power supply and
was on hand in the parts box.

A 100-watt transmitter could drive the
analog meter directly, but the op amp allows
adaptation to other power levels if desired. In
one case it allowed me to use an existing re-
sistor divider located inside the cabinet of a
transmitter (32 sheet-metal screws would
have had to be removed and reinstalled to
make a change to that resistor divider!)

One section of the LM3900 drives the
| mA meter through a 10k calibration pot,
The 10 LEDs are part of a National Semicon-
ductor NSM3916 module purchased at a lo-
cal hamfest. The second section of the
LM3900 drives the NSM3916 module
through a second 10k calibration pot. Note
the 0.1 cap and 1M resistor connected to the
NSM3916 module at pin 6. They provide the
correct ime constant for easy visibility of the
LED:s as they follow the voice peaks.

Figures 1, 2 and 3 show the schematics.
Figure | shows the display and control cir-
cuits; Figure 2 shows the RF sampler
schematic. An alternate schematic for the
NSM3916 module is shown in Figure 3. The
values shown are those used with a transmit-
ter with 100-watt output, and were selected



MFJ super DSP filter

. - « Tunable "brick wall" bandpass, lowpass, highpass, notch, SSB, CW filters . . .
programmable pre-set filters . . . automatic multiple notch ﬁlter el:mmates heterodynes

. adaptive noise reduction reduces noise and ORN .
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MF]'s sulper DSP ﬁlter

automatically eliminates heterodynes,
reduces nuise and interference
simultaneously on SSB, AM, CW,
packet, AMTOR, PACTOR, RTTY,
SSTV, WeFAX, FAX, weak signal VHF,
EME, satellite -- nearly any mode you'll
ever encounter.

You get MF]'s tunable FIR linear
phase filters that minimize ringing,
prevent data errors and have "brick
wall” filter response with up to 60 dB
attenuation just 75 Hz away.

Only MF ] gives you 5 tunable DSP
filters. You can fune each lowpass,
highpass, notch, and bandpass filter
including optimized SSB and CW
filters. You can vary bandwidth to
pinpoint and eliminate interference.

Only MF] gives you 5 factory pre-set
filters and 10 programmable pre-set
filters that you can customize. Instantly
remove QRM with a turn of a switch!

You get MF]J's automatic notch filter
that searches for and eliminates
multiple heterodynes.

You also get MFJ's advanced adapftive
noise reduction. 1t silences background
noise and QRN so much that SSB
signals sound like a local FM repeater.

The automatic notch and tive
noise reduction can be used with all
relevant tunable and pre-set filters.

Automatic gain control (AGC)

Automatic notch filter

MF]J's automatic notch filter searches
for and eliminates multiple heterodynes. It's
milli-second fast -- interfering CW and
RTTY signals are also eliminated.
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Adaptive noise reduction

Turning on noise reduction silences
background noise. Noisy SSB, FM, AM,
CW and Data signals become readable.

Noise reduction works in all filter modes
and on all random noise -- white noise,
impulse noise, static, ignition noise, power
line noise, hiss and atmospheric noise.

The LMS algorithm gives you up to 20
dB of noise reduction. Noise reduction 1s
adjustable to prevent signal distortion.

Reducing random noise reduces fatigue,
especially when the band is noisy.

Tunable highpass/lowpass filters

For Voice and Data, nothing beats MFJ's
exclusive tunable highpass/lowpass FIR
linear phase "brick wall” filters.

You can tune the lower cutoff frequency
200 to 2200 HZ and the upper cutoff
frequency 1400 to 3400 Hz.

Signals just 75 Hz away literally disappear

-— they are reduced a thousand times, 60 dB!

Unlike other filters, speech clarity is not
reduced by envelope distortion caused by
unequal time delay.

By adjusting the highpass and lowpass
filters you can create custom flters for
Voice, Data and other modes.

When signals are weak, you can improve
copy by removing high and low speech
frequencies. They contain little information
but are full of noise that reduce readability.

On crowded HF bands, overlapping SSB
signals make copying difficult. You can
improve copy by slicing off some overlap
with razor sharp "brick wall" responses.

You can also hi
rasp and other irritating low frequency noise.

Tunable bandpass filters
Narrow band signals like CW and RTTY

Voice signals aren't degraded because the jump out of QRM when you switch in an MF]

notch is extremely narrow.

With up to 50 dB attenuation, you'll copy
stations otherwise masked by heterodynes,
miss fewer calls and be less exhausted.

Leave the automatic notch filter on
during a phone contest and you'll never hear
unwanted heterodynes of tuner-uppers.

You can selectively remove tones. Say,
you're on CW and a couple of annoying CW
stations appear nearby. You can use the rwo
manually tunable notch filters -- an MFJ
exclusive - to completely knock them out.

tunable FIR bandpass filters.

You can tune the center frequency from
300 to 3400 Hz. And vary the bandwidth
from 30 Hz to 2100 Hz -- from super tight
CW filters to wide razor-sharp Data filters.

As you narrow the bandwidth, interfering
signals drop out, because, just 60 Hz away,
they're down by over 50 dB.

You can use narrower bandwidths to fight
tough QRM because these linear phase filters
don't distort signals with unequal time delays.

ghpass filter out hum, pulses,

. for Voice, CW, Data . . .
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you'll never have a problem with ringing.

One position gives you two tunable filters
you can use together on one signal. For
example, on RTTY, tune one filter to mark,
the other to space and set the bandwidth tight
for an incredibly sharp RTTY filter.

15 pre-set filters -- use factory set
Or program your own

You can select from fifteen convenient

pre-set filters. Use them for SSB, AM, CW,
AMTOR, PACTOR, RTTY, SSTV,

WeFA X, FAX or any mode you can think of.

If you don't like our pre-ser filters, you can
program your own -- an MFJ exclusive! Save
center frequency/bandwidth, lowpass/highpass
cutoffs, auto/manual notch and noise reduction
—all filter settings-- in 10 programmable filters.

Only MF] gives you the best of both
worlds -- tunable filters to eliminate nearly
any QRM and fast convenient pre-set filters
customized for any mode.

Plus more ...
A push-button bypasses your filter -- lets
you hear the entire unfiltered signal.
Built-in two watt amplifier. Has volume
control, input level control, speaker jack,
headphone jack, accessory jack, PTT line and
PTT sense and Ime level output. 9x2'/2x6 in.

It plugs between your transceiver or receiver
and external speaker or headphones. Use 12
VDC or 110 VAC with MFJ-1315, $14.95.

No Matter What™ guarantee

You get MFJ's famous one year No Matter
What™ unconditional guarantee. That means
we will repair or replace (at our option) your
MF]-784 no matter what for a full year.

Call your dealer for your best price
Automatically eliminate heterodynes,
reduce noise and QRM on Voice, CW and Data.
Call your favorite dealer for your best price and
order your MF] super DSP ﬁltf.r Iﬂda}"

Free MFJ Catalog

Write or call toll-free . . . 800-647-1800

Nearest Dealer/Orders: 800-647-1800

Teachnical Help: 800-647-TECH (8324)

year unconditional guarantee * 30 day money back

guamntee (less s/h) on nn:lafs from MFJ» Frlu catalog

MFJ ENTERPRISES, INC.
Box 494, Miss. State, MS 39‘?62
(601) 323. 5869; 8-4:30 CST, Mon-Fri
FAX: (601) 323-6551; Add $8 s/h

Even with the narrowest 30 Hz bandwidth,  prices and specifications subject to change © /994 MFJ Enserprises, nc.

MF] . .. making quality affordable

CIRCLE B6 ON READER SERVICE CARD
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Figure 1. Schematic of the RF Power Meter.

because they were on hand and provided the
desired performance. Other values could be
substituted for the 120k resistors without
problems, as long as both the input and feed-
back values are the same. The circuit as
shown should work well with only a few
walts of RF power by adjustment of the cali-
bration pots and an appropriate RF resistor
divider in the remote sensor unit. Don’t hesi-
tate to make changes in RF sensor box resis-
tors to get the desired performance. And
don’t be surprised if the resistors used are
frequency sensitive. The resistors shown in
Figure 2 provide about 100 to 1 voltage divi-
sion at DC, but about 10 to 1 at 50 MHz,
suggesting that some of the “carbon compo-
sition™ resistors are actually metal film
types!

The RFC shown in Figure 2 should be se-
lected for the band in which the power meter
is 10 be used. Use 1 mH for HE, a Z50 for 6
meters, and a Z144 for 2 meters.

Construction

The recommended construction is simple
and straightforward. It makes use of the
NSM3916 module and perfboard. Fixed re-
sistors are mounted directly on the module
to fix the LED brightness and its voltage
range. The other components are mounied
on perfboard. except the RF sampling di-
vider and RF rectifier diode., which are
mounted in the remote sensor unit. The out-
put from the sensor unit is fed to the indica-
tor umit via RG 175 coax cable. The perf-
board was mounted directly to the analog
meter terminals. The NSM3916 module was
mounted to the upper back of the analog me-
ter using double-sided foam tape so that the
LEDs arc visible over the top of the analog
meler.
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Calibration

Calibration is best done with a known RF
power source and an accurate RF power me-
ter. A relative power scale can be obtained
with a variable voltage source and a volt-
meter. A Bird wattmeter can be used to mea-
sure the output of a transmitter at a known
power level, say 100 watts, into a dummy
load. (Use a dummy load to prevent QRM
on the bands, please!)

First, set the pots to the low end of their
range and apply 9 VDC or 12 VDC regulat-
ed power to the meter circuit. Next, apply
the known RF power (key down) to the input
and adjust the appropriate calibration pot for
a full-scale reading on the analog meter.
Then adjust the other calibration pot so that

the #7 LED lights. Switch to SSB and verify
that LEDs #8, 9, and possibly 10, light on
voice peaks. The calibration pot can be ad-
justed later to obtain the desired LED dis-
play on voice peaks. It is recommended that
the adjustment be such that the #10 LED
does not light under normal operation condi-
tions so that it can serve to indicate overdriv-
ing, or abnormal operation.

Labeling each LED 1o indicate peak pow-
er levels in walts requires a variable RF
source or controllable voltage source and a
voltmeter. If you have an accurate wattmeter,
you can slowly increase the transmitter out-
put, note the power as each LED lights, and
label them accordingly.

In the absence of an accurately known RF
power source, the meter can be calibrated in
a scale showing relative power levels. For
example, I recommend that LED #7 be used
as 100 watts, and the remaining LEDs be la-
beled in terms of power relative to that. Us-
ing a vanable voltage source and voltmeter,
connect the variable supply to the input of
the display unit, in place of the input from
the remote sensing unit. Set the 10k calibra-
tion pots to mid-range. Slowly increase the
voltage and record the values at which each
LED lights. When the #7 LED lights, adjust
the correct calibration pot so that the analog
meter reads full scale. Calculate the power
level for each LED for each of the recorded
voltages by using the formula below. First
calculate “K™ as follows:

Then calculate the power for each LED:
Power = (K x V, g)3/50

You can make a label for the analog meter
in a similar manner if desired. The analog
meter shown in the photo was not calibrated
with an RF power scale.

Conclusion
The peak and average reading RF power
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Figure 2. Schematic for the RF Sampler.
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Figure 3. Schematic for an alternative to the NSM3916 module.

meter has been in use at this QTH for many
years. It has been a valuable asset and a
real “hassle-saver.” It has proven reliable
and a steady indicator that the solid-state
“brick™ I use on 6 meters is performing
normally.

Readers are encouraged to build this sim-
ple power meter and enjoy the comfort of

knowing that *“all is well” while operating.
Drilled and etched PC boards for this pro-
ject are available for $4.50 plus $1.50 S&H
per order from Far Circuits, 18N640 Field
Court, Dundee, IL 601 18. Pleasc specify ei-
ther the NSM3916 or LM3916 module. Art-
work for etching your own board is available
by sending SASE to 73. 73]

THE AMNSWER IS GAF TECHMNOLOGY »THE AMSWIER IS GAP TECHNOLOGY

An Antenna with No Earth Loss?

If you're looking for an anten-
na that can out perform the
others and give you the edge,
you're looking for a2 GAP. The
Challenger DX-VIl is the
revolutionary design that
answers your demands for
muiti-band operation and
unegualed efficiency with low

noise. This s the technology [
that elminates Earth Loss
GAP delivers from an elevated
feed your power doesn't
disappear into the ground. Put
it up. Turn it on. No tuning. No

frustration. GAP delivers
everything but the hassies
- And — GAP delivers at a
I,lm fraction of the cost of the
MOUNTS | “so-called” competition.
HACKYAND
D OO 1
| .
r | \ The Chaflenger DX-VIlI
| | [ BOm i0m 20 150 10m 10m b= Im
Pal. Pand, $25g
Plus Shipping
““-t 5010 Budg. B
P ; M. Oid Dixie Hwy
Vero Beach, FL 12967

THE ANSWER IS GAP TECHNOLOGY* THE AMNSWER IS GAF TECHNOLOGY

RL Drake Comparny * P.0. Box 3006 = Miamisburg, OH 45343« US A

Around The World Lets You Take
e World Around With You.

The Drake SW8 - Finally, | The company that has portability, the Drake SW8 affordability, desktop
Professional Desktop | been setting the standards includes many of the same technology and portability.
Performance In An Affordable, | in premium-quality world features that have made Drake | The Drake SW8.

Portable World Band Shortwave. | band shortwave performance | a perennial favorite of experts | To order your SW8 direct,
now puts top-of-the-line ~ superb audio, versatility, for more information, or for
features and technology at and the unique comoination | e dealer nearest you call
your fingertips with the SW8 | of professional quality and

..Wherever you wantto | functional simplicity, So tune 1-800-968-7753
fake it Dasigned forboth | in the world and get the best m @
deskiop use and easy of all worlds - quality and :

Get It Firsthand With Drake World Band.
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73 Review

Number 5 on your Feedback card

by Steve Katz WB2WIK/6

The Kenwood

50 MHz all-mode transceiver.

Kenwood Communications Corporation
Amateur Radio Products Group

2201 E. Dominguez Street

Long Beach CA 90801-5745
Telephone: (310) 639-5300

Price Class: $1,210

$-60S

hen Kenwood introduced the TS-50S
all-mode HF transceiver a year ago,

there were a lot of justifiable "oohs™ and
“aahs” from the amateur radio world. The
T5-508S is the smallest, lightest full-powered
(100W output) all-band (160-10 meters) full-
featured HF transceiver ever offered to the
commercial market. A number of VHF enthu-
siasts proclaimed, “If only it covered 6 me-
ters, I'd buy this rig in a minute!”

| don't know if Kenwood ever considered
trying to add 6 meters to the TS-50S, but they
did come up with another solution: the
TS-60S, which is the same size and has the
same features as the TS-50S, but covers the
6 meter amateur band only. The TS-60S is
priced at $1,209.95 (suggested list price), so
not every 6 meter user will run out to buy one,
but the rig is special in a variety of ways that
may make it a good deal for VHFers. And its
only serious competition, the Icom IC275H
(similarly rated and featured, but covering
both 6 and 10 meters), costs even more at
$2,021 (suggested list price).

Having been active on 50 MHz since 1966
(Egad! 28 years now!) and having “grown up”
with 6 meters from the AM days to SSB

ever used on 6 meters. Despite its miniscule
(7" x 2-3/8" x 9-5/32", WxHxD) dimensions
and tiny exterior heat sink, it is also a power-
ful radio, rated at 90 watts output power
(SSB, CW, FM; 20W on AM). Most of the
transmitter's power amplifier heat sink is in-
side the radio, and is fan-cooled with a ther-
mostatic control that maintains a safe PA tem-
perature at maximum output power. For FM
users, the TS-60S features 100 memories—
more than anyone could ever need—and
standard “PL" CTCSS tones. Programming
repeater channels uses the two VFOs and
any frequency split is accommodated, from
zero offset (simplex) to 4 MHz input/output
spacing.

Operation

When you first power up the TS-60S, its
display greets you with a friendly “HELLO~
The ON/OFF switch has about a one-second
delay, preventing accidental punches of the
“OFF" button from turning the radio off. The
receiver is sensitive, selective and reasonably
immune to overload (see Note 1). Because of
its diminutive size, input/output jacks are all

either RCA "phono” type (ALC and RELAY) or
3.5mm “mini” phone type (PHONES, KEY,
EXT SPEAKER), although the microphone
jack is the standard-sized Kenwood eight-pin,
which will accommodate a variety of Ken-
wood microphones. The normally-supplied
hand-held PTT mike is the MC47, which fea-
tures both “UP/DOWN" buttons and four pro-
grammable priority functions. The supplied
microphone sounds excellent on the air and
received rave reviews on both SSB and FM
from the stations contacted.

Three things initially bothered me about
the TS-60S: One, the “fuzzy logic" VFO tun-
ing speed control system, which makes the
rig tune faster as you turn the VFO knob
faster; two, the lack of a panel-mounted
transmitter power output level control; and
three, the lack of a panel-mounted mike gain
control. I'm not used to radios having vari-
able-rate tuning, and it does take some get-
ting used to. When the dial-drag lever on the
TS-60S (located immediately below the VFO
main tuning knob) is switched to the "mini-
mum drag” position, it is possible to “spin” the
dial across the band. Doing so makes the

VFO change frequency very rapidly,

and FM repeaters, | feel particularly
qualified to review equipment for this
band. Already owning lots of 6 meter
gear and not wishing to shell out over a
kilobuck on an experiment, | was
among those who didn't rush right out
to buy a TS-60S, but a friend of mine,
Chuck Armstrong KD6EQW, did. In fact,
when he went fo buy one, there was ex-
actly one TS-60S in the entire country
that he could find for sale from a distrib-
utor, so he bought it immediately, before
it disappeared. In speaking with Jon
KAGZBI, the manager of the local HRO
store (who is also a 6 meter enthusiast),
| found that the rig is so popular he liter-
ally can’t keep any in stock. This review
is based on Chuck's radio, having serial
number tag #60100237 (maybe the
237th one ever built?), purchased new
in June 1994,

The Rig

The TS-60S is a rugged-looking
piece of gear. With few front-panel con-
trols, it appears deceivingly simple, but

much faster than you would think after
turning the knob slowly. However, I'll
admit it only took me a few minutes to
become accustomed to the variable-
rate tuning system and, after this initia-
tion period, | liked it.

Although | like continuously-variable
power output controls on my rigs, it
isn't much of a selling point for 6 meter
equipment. Most 6 meter users will run
the radio “wide open" at full output
99% of the time anyway, as there's no
special place in heaven for 6 meter
QRPers. (The rig does have three pow-
er output levels, controlled by the oper-
ating menu, which is easy to get used
to.) The “continuous” output control is
more useful on HF, and this is a VHF
radio. The only time | might want more
output level control is when operating
at a Field Day station, where there's a
special multiplier for stations running 5
watts output power—the TS-60S can
only "QRP" down to 10 watts. Oh, well.
The Japanese engineers who de-
signed this radio probably aren’t aware

this is a very sophisticated radio that
holds its own with the best equipment

Photo A. The Kenwood TS-608 all-mode transceiver:
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of U.S. Field Day rules.
The lack of a panel-mounted mike
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Photo B. The underbelly of the S.‘S HIE’ the fan 'fdgf in the cer
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iter, and the output low-

pass filter and antenna T/R relav on the output board. The shiny round thing is a 3V battery

used for memory backup.

gain control still bothers me a bit. There is a
mike gain control, as well as an FM deviation
level control, located inside the TS-60S, but
you have to remove the top or bottom cover
(depending on which one you want to adjust)
to make any changes. Considering the varia-
tions in operators’ voices, this wasn't a great
idea; however, one of the 40 menu-address-
able functions is “microphone gain High or
Low,” selected as #66 on “Menu B." Making
adjustments using the menus sounds far
more difficult than it is. It's so easy, in fact,
that once | read the simple description of how
to do it, | never had to refer back to the 59-
page instruction manual again. That is, ex-
cept to refer to the “Menu Number” and "De-
scription” of each function, which would be al-
most impossible to memorize.

Since the TS-60S front panel contains only
24 knobs, controls and switches (a small
number compared to most base-station ra-
dios nowadays!), only those which must be
frequently adjusted are placed there. Obvi-
ously, the on/off (POWER) switch, volume
(AF) control, squelch (SQL), tuning dial and
mode switches (SSB/CW on one button and
FM/AM on another) will be most often used.
In addition, the TS-60S has panel-mounted
receiver incremental tuning (RIT) and IF
SHIFT controls, plus switches for its noise
blanker (NB), advanced intercept point sys-
tem and receiver attenuator (AIP/ATT),
changing between the two VFOs (A/B), split-
ting the VFOs (SPLIT), setting the two VFOs
to the same frequency (A=B), locking the fre-
quency (FLOCK), stepping the frequency in
MHz increments (MHz), buttons to control
both frequency and scanning direction, and
menu items (DOWN and UP) activate the
scanner (SCAN), entering data to memory
(M.IN), entering memory data to the VFO
(M>V), switching between memory and VFO
modes (M/V), and clearing an operation such
as a menu address (CLR). Some of these
switches will be infrequently used, except in
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initial setup, but need to be on the panel to
avoid confusion from having to address multi-
ple menu items simuitaneously.

The panel switches with more than one la-
bel “toggle” between two functions. An exam-
ple is the AIP/ATT switch which, when first
depressed, activates the AIP feature (to pre-
vent receiver overload in strong-signal envi-
ronments). When depressed again, the same
switch activates the attenuator. When de-
pressed a third time, it activates both AIP and
ATT. When depressed a fourth time, it turns
AIP and ATT off, clearing the system and re-
turning back to normal full-sensitivity receiver
operation. Maybe Japan has a lot of 6 meter
operators in a small area; | cannot envision
ever needing the AIP or ATT here, since the
strongest signals | could find did not overload
this receiver, anyway.

Menu Functions

Depressing the MENU button clears the
frequency display and addresses either
MENU A or MENU B, selectable with the
front-panel A/B switch (also used to switch
between the VFOs). You then spin the main
tuning knob to the menu item you want, which
is indicated on the left-hand side of the main
display panel, then use the UP and DOWN
buttons to toggle the features of that menu
item. As stated earlier, this sounds more
complicated than it is.

For example: Say you want to switch from
full power (the default setting) to the QRP 10-
watt output level. Press the MENU button,
then the A/B button, until the letter A" ap-
pears in the main display, then spin the tuning
knob until menu number "00" appears on the
left-hand side under the word "MENU." Menu
item “00" is the power setting. Push the
DOWN button twice, and you'll see the dis-
play go from 100 to 50 to 10, indicating you're
now set at 10 watts output power. Then push
either the MENU bution again, or the CLR
button, and the radio reverts to normal opera-

tion, but now at the 10W power level. This all
takes about two seconds—not difficult at all.
If you want to program a "PL" tone for re-
peater operation, you'd depress MENU, then
“B” then turn the tuning control to bring up
menu item #53, then depress either UP or
DOWN to arrive at the right tone frequency
(the PL tone frequencies are displayed direct-
ly in Hz), then either MENU or CLR, and
you're done. | wouldn't do this “on the fly,/
while driving down the freeway at 55 mph, but
it's easy to do while parked, or on the bench
at home. Besides these two MENU functions
there are 38 others, some of which are al-
most silly.

Silly menu functions: Five levels of ad-
justable display brightness (!); CW keying de-
lay adjustable from full QSK (no delay) to 1.8
seconds delay (a real long time) in 10 incre-
ments; RIT range (two increments); automat-
ic power off function (turns radio off after a
period of non-use); three separate menu
items to adjust the beep tones the rig emits
when functioning controls; etc. Who cares?
But the TS-60S has all these, and many more
useful functions as well.

One neat thing about the rig and its MC47
microphone is the ability to program the
mike's four “priority” buttons to perform any of
26 functions, all menu-addressable. You
could, for example, program the rig so that
one of the priority keys controls the rig's out-
put power, and another one controls its mike
gain (from High to Low, anyway), thus almost
overcoming my initial objections to these
items not being on the front panel.

The Manual

The TS-60S instruction manual is typically-
Kenwood excellent, with clear, concise expla-
nations of all controls and functions. However,
it completely lacks any circuit description and
leaves the owner wondering what the heck's
inside the rig. There is a two-page “Trou-
bleshooting” guide, but it only points out what
should be obvious operator errors and gives
no clues about what to do if something in the
radio actually fails. I'd really like to see de-
tailed circuit descriptions (e.g., “The received
signal passes though a nine-section band-
pass filter and is fed to the first RF amplifier,
a 40673 MOSFET, before reaching the first
RF mixer, a doubly-balanced set of 5082-
2800 hot-carrier diodes having an LO injec-
tion level of +13 dBm at 70 MHz,” or whatev-
er). In the old days, most equipment manuals
contained such descriptions, and they helped
explain how the rig really worked and helped
the user read through the schematic diagram
and make sense of the circuitry.

Circuitry

The rig comes complete with schematic di-
agrams, a set of four-page fan-folded dual-
sided sheets that appear complete enough
for me to offer this abbreviated description:

The antenna feeds a low-pass filter always
in series with the receiver, as well as a 40-60
MHz bandpass filter, and is relay-switched to
either a pair of 2S5K520 JFETs in parallel
(presumably for a high intercept point) as an
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RF preamp, or directly to the balanced

fan reaches maximum velocity and cre-
ates an audible noise level that might
be distracting if the operator doesn't
use headphones.

Obviously, this circuit description is
an abbreviated overview and doesn't
go into much detail, but it offers the
technical readers some feel for the rig's
circuitry. | enjoy perusing schematic di-
agrams, taking tips from the “pros” on
circuit design. | was gratified that the
TS-60S uses discrete, rather than inte-
grated, final output transistors (cheap,
easy to replace), and a push-pull out-
put circuit which should practically
eliminate any second-harmonic output,
leaving only the third harmonic to filter
(a much easier task, since it's so far
away from the desired frequency).

Features and Options

The TS-60S comes with a 6-1/2-
foot-long DC power cable fused in both
leads, using automotive-style cartridge
fuses which are inexpensive and readi-
ly available (hooray!). It also comes
with a mounting bracket, although a
better one, model MB-13 (list price

: Table 1.

JFET RF mixer (four 2S5K520s), de-
pending on whether the "AlP" circuit is TS-60S Measurements Taken
in use or not. (The “AlP" circuit, when Transmitter output power into a 50-ohm load, 13.8 VDC supply:
switched “ON," bypasses the RF | SSB(peak)CW/FM  HI95W MED 44W  LO10W
preamplifier, using switching diodes.) | AM S Hi 20W MEF’ 15W LOSW
The “ATT” (attenuator), if activated, is g;‘;:ﬁ :':D“;‘““W- Closed 52“?;2;‘ B .
relay-switched. There is an intricate ar- 10 dB S+N/N 4175 dBm {D:B Ltﬁ}
ray of front-end prﬂtECtI\"E Eﬂmpﬂnﬂn's “g{" 107 dBm (1.0 uV)
called a “lightning surge arrestor™ cir- 53" 104 dBm (1.4uV)
cuit, which appears to be metal-oxide ugg" 985 dBm (2.6uV)
varistors in series with small-signal “sT7" -89.5 dBm (7.5 uV)
switching diodes to reduce the capaci- “S9° 775 dBm (30 uV)
tance of the MOVs. This is a common “+20 dB” -57 dBm (300 pV)
approach and might help protect the "+40 dB" ~37 d8m (3.2mV)
JFETs against lightning transients. };EE;SE :?21'19 ‘EE;" Ea..:l:é
The local oscillator injection to the first X
RF mixer is provided by the PLL |™M  Sgichthreshold  -125  dBm  (134V)

; 20 dB NQ -112  dBm (0.6 pV)
UNIT's DUtpUl which tunes 113.045- “DEQ" g2 dBm (6 j.l.‘il":l
133.045 MHz and produces a first IF “S1" -113  dBm (.5 uV)
at 73.045 MHz (this is called “upcon- “S3 110  dBm (.7 uV)
verting”; that is, the first IF is at a high- “S5” -108 dBm (.9 uV)
er frequency than the received signal ST <105 dBm (1.2uV)
input). The tuning range of the PLL is 'S 102 dBm  (1.8uV)
so broad because the TS-60S does RO A
feature a 40-60 MHz continuous-cov- _ﬁ :g_ 'g; ggm (4.5 0V)

: . - m (6puV)
erage receiver, although it can only IF BW 505 kHz @ -6dB
transmit in the 50-53.999 MHz range. Blocking dynamic range: Approx 105 dB
The first IF is filtered by XF1, a crys-

tal filter at 73.045 MHz, before the sig-

nal passes to the second mixer, another pair
of 25K520 JFETs; between the crystal filter
and the second mixer is the first IF amplifier,
a 3SK131 dual-gate MOSFET, which is AGC-
controlled by bias applied to its second gate.
This same stage also drives the receiver’s
NOISE BLANKER circuit, a common pulse-
clipper type. The second mixer injection is at
62.35 MHz and also provided by the PLL
UNIT, to produce a second IF at 10.695 MHz.
This is the last conversion stage used for
SSB/AM/CW. The second IF signal passes
through either a 5 kHz bandpass filter for AM,
or a 2.2 kHz bandpass filter for SSB/CW (or
an optional, sharper CW filter), before being
amplified by a 25C2712 bipolar IF amplifier,
whose output drives a hybrid integrated cir-
cuit product detector system using additional
postamplification provided by a pair of
3SK131 MOSFETs and a balanced detector
using a pair of HSMBBAS diodes. The carrier
injection to the product detector is a signal at
10.695 MHz provided by the PLL UNIT.

On FM, the receiver employs an additional
conversion stage producing an IF of 455 kHz,
standard in the FM industry. This last conver-
sion stage uses an MC3372 integrated FM IF
subsystem having its own local oscillator and
a 12 kHz monolithic bandpass filter. Thus, on
SSB/CW/AM the TS-60S is dual-conversion,
while on FM it is triple-conversion. This
makes a good deal of sense, considering the
FM IF subsystem integration available today,
which helps make FM receivers as simple as
they are.

The transmitted SSB/CW/AM signal is gen-
erated by an integrated circuit balanced mod-
ulator, type uPC1037HA, which is audio-driv-
en by the microphone preamplifiers, shaping
circuits and a 25C2712 bipolar buffer amplifi-
er, and has carrier injection at 10.695 MHz
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provided by the PLL UNIT, the same source
as used for product detection in the receiver.
The output of the balanced modulator is
diode-switched to the same set of bandpass
(crystal) filters used in the receiver's second
IF, then buffered by another 3SK131 MOS-
FET which has ALC control by bias to its sec-
ond gate, before passing to the first transmit-
ter mixer, a pair of 35K131s having an L.O.
injection at 62.35 MHz provided by the PLL
UNIT. The mixer's output is bandpass filtered
and mixed again by another balanced mixer
using a pair of 3SK184 dual-gate MOSFETSs
having an injection at 123.045-127.045 MHz,
again provided by the PLL UNIT. The second
transmitter mixer's output at 50-54 MHz is
bandpass filtered, buffered by a 25C2954
bipolar transistor and then fed to the FINAL
UNIT for additional amplification.

The FINAL UNIT consists of a “predriver,’
type 25C1971, a “drive amp,” a pair of push-
pull 25C1972s, and then the “final amp,” a
pair of push-pull MRF492s or 25C2879s.
(Depending on where you look in the
schematics, both pari types are called out.)
The final's output signal passes through a 54
MHz low-pass filter before reaching the SWR
protection circuit and antenna relay. The Fl-
NAL UNIT also contains a sophisticated tem-
perature control system which drives the in-
ternal heat sink cooling fan. In fact, the com-
parator circuit which supplies signals to the
fan motor drive transistors (three type
DTD114EK bipolars) has three separate out-
puts to drive the fan at progressively higher
speeds as the heat sink reaches higher tem-
peratures! Speaking of fans, the one in the
TS-60S kicks into operation after only 15 to
20 seconds keydown time at full power. If you
transmit longer, the fan speeds up. When op-
erating at full power for any length of time, the

$47.95), is available. Other options in-
clude a matching heavy-duty AC power
supply, model PS53 ($249.95); a high-stabili-
ty temperature-compensated crystal oscillator
reference for the frequency synthesizer,
model SO-2 ($179.95); a narrow CW filter,
YK-107C ($109.95); a variety of desk-stand
microphones (MCG60A dynamic $149.95;
MCB80 electret $104.95; MC85 multiple-cutput
electret with compression control and meter
$159.95), and other lesser-used items. |
wouldn't buy an accessory speaker for the
rig, as its internal top-mounted speaker is
loud and sounds great. Unfortunately, the op-
tional CW filter and TCXO are both solder-in,
not plug-in, accessories. Oh, well.

The TS-60S “S"™ meter and power output
level meter are of the “bar graph” variety and
are quite useful. The bar graph power output
level display reads “0 to 10,” and provides on-
ly relative output power indications. For ex-
ample, on the unit tested, a display reading of
“1" corresponded to 5 watts output; “2" was
10W; about “2.5" was 15W; about “4.5" was
20W; a bit over “7" was 42W,; and "10" was
full power, which in this case was 95W or so.
| was able to achieve all these different output
levels by using the menu-driven power ouiput
level control and by switching modes between
CW and AM (AM always runs less power
than CW/FM, regardless of the control set-
ting).

The bar graph S-meter is quite good on
SSB/CW and pretty useless on FM, as is the
case with most multimode transceivers |'ve
seen. While the receiver’s MDS (minimum
discernible signal) on SSB/CW was less than
-130 dBm (under 0.1 uV), the S-meter
doesn't indicate anything until about -107
dBm (1 uV) signal is applied to the antenna
jack. Above this signal strength, the meter is
surprisingly good. An “S9" signal was 30 pV,
“+20 dB/S9" was 300 uV (exactly a 20 dB
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ASTRON

CORPORATION

MODEL VS-50M
SL SE

RS-L SERIES

RM SEHIES

MODEL RM-35M

RS-A SERIES

MODEL RS-7A

RS-M SEHIES

S e o e 1
: ity o
o :!‘ o ™ i IR

MODEL RS-35M

Irvine, CA 92718
(714) 458-7277 * FAX (714) 458-0826

ASTRON POWER SUPPLIES

* HEAVY DUTY = HIGH QUALITY » RUGGED = RELIABLE »

SPECIAL FEATURES

« SOLID STATE ELECTRONICALLY REGULATED

* FOLD-BACK CURRENT LIMITING Protects Power Supply
from excessive current & continuous shorted output

« CROWBAR OVER VOLTAGE PROTECTION on all Models
excepl RS-3A. RS-4A, RS-5A, RS-4L. RS-5L

* MAINTAIN REGULATION & LOW RIPPLE at low line input
Voltage

* HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE

e THREE CONDUCTOR POWER CORD except for RS-3A

« ONE YEAR WARRANTY = MADE IN U.S.A.

* LOW PROFILE POWER SUPPLY

PERFORMANCE SPECIFICATIONS

» |NPUT VOLTAGE: 105-125 VAC

o QUTPUT VOLTAGE: 13.8 VDC * 0.05 voits
(Internally Adjustable: 11-15 VDC)

e RIPPLE Less than Smv peak to peak (full load &
low line)

= All units available in 220 VAC input voltage
(except for SL-11A)

VS-M AND UHM M SEHIES

MODEL RS-125

Colors Continuous IGS* Size lilll Ehlp[fi'q
MODEL Gray Black Duty (Amps) {Amps) HxW x Wt. (ibs.
SL-11A B . 7 11 2% = 7% x 9%
SL-11R . . 7 11 SaxT x9% 12
SL-11S B . 7 11 2% x T% = 9% 12
SL-11R-RA . 7 11 4% =7 =9% 13
« POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
Continuous ICS* Size [IN Shippi
MODEL Duty [Amps) (Amps] HxWx WL
RS-4L 3 4 32 % 6% = 7' E
RS-5L 3= 6% = '
19" RACK MOUNT POWER SUPPLIES l
Continuous Size (IN) Shipdl |]
MODEL Duty (Amps) Ilmp:;] HxWxD
RM-12A g 12 5 x 19 x 8 16
AM-35A 25 39 5% x 19 x 12% 38
RM-50A 37 50 % x 19 x 124 50
RM-60A 50 55 7x19 x12% 60
* Separate Volt and Amp Meters
RM-12M 9 12 5% x 19 x 8% 16
RM-35M 25 35 5% x 19 x 12, 38
RM-50M 37 50 Bk x 19 x 12% 50
RM-60M 50 55 7 % 19 x 12% 60
Colors Conlinuous IC§” Size |IN]
MODEL Gray  Black Duty (Amps) (Amps) HxWxD
RS-3A ¢ £ 3 3 X 4% X 5%
RS-4A . . 4 J%u x6%x9
RS-5A . 5 Iz X 6% X Th
RS-7TA . 7 Jux6Bx9
RS-7B . 7 4 x 7% x 10%
RS-10A . 10 4 X 7% x 10%
RS-12A . 12 4% x8x9
RS-12B . 12 4 X 7% X 10%
RS-20A . 20 5 x 9 x 10%
RS-35A . 35 PX M X1
RS-50A 50 6 x 13% x 11
RS-70A 6 x 13% x 12%
Continwous ICS* Size [IN] Shipping
MODEL Duty (Amps) (Amps) HxWxD Wi. [ibs.)
e Switchable volt and Amp meter
RS-12M 9 12 4% x 8 x 9 13
« Separate volt and Amp meters
RS-20M 16 20 5xX9x 10% 18
RS-35M 29 39 X 11 x 11 27
RS-50M 37 50 6x13% x 1 46
RS-70M of 70 B x 13% x 12% 48
» Separate Volt and Amp Meters = Qutput Voltage adjustable from 2-15 volts » Current limit adjustable from 1.5 amps
to Full Load
Continuous ICS* Size (IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD Wi [Ibs.)
@13.8VDC @10VDC @5VDC @13.8V
VS-12M 9 9 2 12 4% x Bx 9 13
VS-20M 16 § 4 20 5x9x 10% 20
VS-35M 25 15 7 35 5x 11 x 11 29
VS-50M 37 22 10 50 6x 13% x 11 46
= Variable rack mount power supplies
VRM-35M 15 7 35 5% x 19 x 12% 38
VRM-50M 37 22 10 50 5% x 19 x 12% 50
* Built in speaker " Continuous Ic§* Size (IN] Shipping
MODEL Gray  Black Duty [Amps) Amps HxWxD WL, [lbs.)
RS-75 . . 9 7 4 % T% x 10% 10
RS-105 " . 1.5 10 4 x T% X 10% 12
RS-125 . . 9 12 4% x8x9 13
RS-20S : e 16 20 5%x9 x10% 18
SL-11S . . 7 11 2% x 7% x 9% 12

“ICS—Intermittent Communication Service (50% Duty Cycle Smin. on 5 min. off)

CIRCLE 16 ON READER SERVICE CARD




change); “+40 dB" was 3.2 mV (again, a 20
dB change); and “+60 dB" was 23 mV (a 17
dB change). As S-meters go, this one is pret-
ty accurate. On FM, all bets are off. “S1" re-
quired -113 dBm (0.5 uV), but “S9" was only
-102 dBm (1.8 uV), a change of only 11 dB
for an indicated 8 “S” points difference (which
should be 48 dB or so). On FM, the meter
indicating “+20 dB" only required -97 dBm
(5 dB more than “S9”), and “+40 dB" required
-94 dBm (only 3 dB more than “+20"). S-
meter accuracy can be useful (even on FM)
for beam steering.

The receiver in the TS-60S is top-notch.
Not only did | make bench measurements us-
ing a lab-standard signal generator, but |
compared the rig with my much more expen-
sive Yaesu FT-736R and its 6 meter module.
Results? The little TS-60S held its own very
well against the full-sized, base-station
FT-736R. There was almost no measurable
difference in sensitivity between the two, and
extremely weak signals tuned in on both
sounded about the same. (| used the
XE2UZL beacon in Mexico, which operates
around the clock on 50.027 MHz, as a QSB-
free standard. When | turn my beam to null
this beacon, it becomes a very steady, unwa-
vering weak signal, just above the noise. It's a
great reference signal!) The IF filtering in the
TS-60S is certainly adequate (rated 2.2 kHz/
-6 dB for the SSB filter; measured at 2.189
kHz/-6 dB), but more amazing is the receiv-
er's ability to resist desensitization from
strong off-channel signals.

The Author’s Experience

| ran this test: | nulled the XE2UZL beacon
until it was almost in the noise, registering
“S0" on the meter, and barely detectable.
Then | introduced a signal offset by 10 kHz,
at 50.037 MHz, from my signal generator, es-
sentially in parallel with the antenna connec-
tion. | had to adjust the generator’s level to
-24 dBm, or about 12 millivolts, before | could
detect any change in level on the weak bea-

con. This is a difference in signal strength of
more than 105 dB, and the 12 millivolt signal
is far stronger than any I've ever come across
on the air, including from stations operating
only a few miles away. Older-generation 6
meter receivers were never this good.)

The receiver is also almost free of internal-
ly-generated spurious signals. The “other
side" of the IF filter “shadow” signals are
greatly attenuated, and any very strong sig-
nals occurring outside the IF passband can
likely be rejected further with the IF SHIFT
tuning control, which works well.

OK, already: How does it play on the air?
Like a champ! As | mentioned, | borrowed the
radio for this review. After playing with it for
one day, | really didn't want to give it back.
But | had to—this was written right in the mid-
dle of the peak sporadic-E season (June) and
the rig's owner, KD6EQW, was chomping at
the bit to get back on the air. Chuck uses a
Diamond DP-GHG62 collinear vertical base
station antenna (vertically polarized, 21' tall, 6
dB rated gain) at about 25" above ground with
the TS-60S and has already had a ball with it,
working E-skip all over the country with this
nominal antenna. He intends to also use it
mobile, with either a Larson 5/8-wave 2 meter
whip (surprise—these work just fine as a 1/4-
wave on six) or an M-Squared “Sqloop” hori-
zontal, omnidirectional antenna on his truck,
and should have some great fun doing so.

Two caveats are worth mentioning: First, if
you are measuring your vehicle for determin-
ing where and how to mount the TS-60S be-
fore actually buying one, be aware that Ken-
wood'’s published dimensions need clarifica-
tion. Its “depth” specification is 233mm, which
corresponds to about 9-5/32"; however, the
rig is really 10-5/8" deep, if measured from
the main tuning knob to the rear heat-sink
fins. Only the case measures 233mm, but
you'll need more space than this for the rig.
Second, on the remote chance you'll be using
the rig for AM work (as opposed to SSB), be
advised this is not a great-sounding AM rig.

Like most SSB radios using “low-level” modu-
lation for full-carrier AM, power output for
AM work must be substantially reduced from
the SSB peak value, and even then, modula-
tion is anything but “broadcast quality." The
TS-60S, like many SSB rigs used on AM, pro-
duces “downwards modulation,” meaning its
output power actually drops down on modula-
tion voice peaks. This is remedied to some
degree by using the rig in the "medium” or
“low™ power settings, where it runs 15W or
S5W output, rather than the full 20W produced
in the “high” setting. Frankly, there’s not much
AM activity on 6, and if that's all you want a
rig to do, a less expensive choice would be
an old Gonset G50, Clegg Thor-VI, or some
similar—if ancient—high-level modulated AM
rg.

Six meters is a great band. It offers a com-
bination of VHF tropospheric and HF iono-
spheric propagation and might be the only
amateur band capable of producing strong-
signal contacts from local, direct-wave to
10,000-mile F2-layer DX contacts, with lots of
useful propagation in between. WAS, WAC,
DXCC are all possible on 6 meters, and
maybe WAZ will be someday, too, with in-
creased activity and the return of a solar cy-
cle peak. Best sporadic-E “"skip” conditions
occur at the beginning of the summer and
winter seasons, but the band is known for
producing lots of "E-skip™ all through the
months of June and July (in the northern
hemisphere). There’'s bound to be local FM
simplex and repeater activity, too, in most
parts of the country. The TS-60S combines a
good receiver with a powerful enough trans-
mitter to work most anything right out of the
box, and it provides an amplifier keying circuit
to interface with an outboard high-powered
amp for serious QRO (high powered) work.
There are a variety of power amplifiers now
on the market, both solid-state and tube type,
as well as some excellent 6 meter antennas,
to compliment the TS-60S as a serious base
station for 50 MHz enthusiasts. 73]
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NEW!!! COLOR
SLOW SCAN TV

-

“The Only Material That Will Adhere to

Amateur Radio

SA Callsign Database

for the Sound Blaster!

Polyvinyl or Vinyl Outer Coax Jackets!

e Forms around and seais [ B i)
odd-shaped fittings.
¢ Non-contaminating and non-

Find Hams quickly and easily by Callsign or by
Name. Search for a specified City, State, or Zip
Code. Print with standard or customized outpul.
Ideal for mailing lists, QSL's elc. NEW FOR "84,
search filters that allow you to specify FIRST NAME,

Mow send and receive Siow
Scan TV with your Sound
Blaster compatiblé sound card
in FULL COLOR!!

™
{
L i)

ONLY $99.95 conductive. NSE S AOE s ddyjord!
SLOW SCAN 1] e Wide ambient temperature range " 1 LICE CLASS, , ADDRESS, CALL
Now copy Slow Scan TV (in (~30° F to +180° F), /_i\-:u' SUFFIX, AREA, OR PREFIX.
B&W), with your Sound Blaster | o Stays flexible for years insuring e > SAM Option files include County Cross Reference,
compatible sound card. Re-send

£/

moisture-proof connections.
e Reusable—quick disconnection

COAX-SEAL . This
Ifdce-age material is
rpe 0 gl Remove &

License Expiration Date, Full Date of Birth,

pictures that you receive! Save

as .PCX or .VOC files. Previous Calls and Date First Licensed

ITS FUNII! and resealing with same material. | past ,:‘:;:'j;“ o : ’
J N D.0( e« Amust for satellite TV— a0y, ki fom & Requires IBM Compatible PC, 17.5MB of hard
AUDIO ANALYZER microwave work. - L‘-'EF'“FE"‘m' a drive space, and high-density floppy drive.
Analyze those audio signals that e Hundreds of uses, MOISTUREPROOF
you hear, such as SSTV, RTTY, e Moistureproofs all connections, \__/NEXPENSIVE ) NOW AVAILABLE ON CD-ROM

Amtor, and Packet radio.. Copy
live or from a .VOC file.

EVERYLNBAND COAXIAL Disk Version $39.95 CD-ROM  $39.95

ONLY$39.95

Requires PC, VGA 640 x 480 - 256 colors, and Sound Blastor comp. card.
Shipping §5 - Oversaas $10 - llinols residents add 6.25% tax

Harlan Technologies 815-398-2683
5331 Alma Dr. - Rockford, lllinois 61108
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CONNECTOR NEEDS COAX-SEAL

(Trial packetfor4 connectors- $1.00 ppd. '

UNIVERSAL ELECTRONICS, INC.
4555 Groves Road, Suite 12 Columbus, OH 43232
Phone (614) 866-4605 + FAX (614) 866-1201
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SAM OPTIONS $7.50 each
Shipping and Handling $5.00

RT SYSTEMS, INC
8207 STEPHANIE DRIVE, HUNTSVILLE, AL 35802
1-800-723-6922 or 1-205-882-9292
Visa MasterCard or Discover




2WAY RADIO
SERVICE

ORDER NOW 1-800 4 HOBBY KITS

QRP AMPLIFIER

MONITOR

For a slick littlie QRP boost, use one of

* 2 Mete oy
’ -2 watts of drive for full output, low-cosi : F

- 440 Witz FM TRANSCEIVERS brees for 555, AM!or CW oo S o oot oS

ters Ra EM rige » power MOSFETs for high effieciency - delivers advanced capabilities

msey breaks ihe price barrier on rigs! The FX is ideal for shack, | gng multistage low pass filter for a for a fantastic price—and our

portable or mobile. The wide frequency coverage and programmable clean si it

. I gnal. Built-in T/R relay for | new lease program allows you to own a COM-3 for less than
;ﬁﬂ;ﬁ:‘%ﬁ:ﬁﬁi Eaﬂ;' apff‘::g a":g i?;;""&“ﬁ?é‘a""- éﬁg :MR‘S automatic switching, runs on 12-15 | $3.00 a day. Features » Direct eniry keyboard with programmable
“TRUE-FM" signal and aimost Detont TR 5vdlch'sngE Hig*f mg-:d Ear:ﬂ'ﬁ VDC at 2-4 amps. Add our matching | memory » Audio & transmitter requency counter » LED bar graph
..No problem. Twelve diode programmed channels. 5W RF output, | C8S€ Sel for a complete station look. Lr{?;# ?ﬁﬂﬂgﬂﬂﬂ;n @E’ﬁ%;%ﬂ%ﬁ&“&gﬂﬁ o=

sensilive dual conversion receiver and proven EASY assembly. Why pay | Your choice of bands............... $49.95 -y f . :
more for :1 used 'fr:éclgn rig when you can have one AMERICAN MAD Specify band: (QAMP-20, 30, 40, 80) trﬂl-:lm Eﬂ'?ﬁg :é,?.{éfﬂdgfwﬁﬁz J[ﬂaﬁr:ﬂn‘g]{%ﬁfgﬂuﬁ
(by you) Jor less. Lomes complele less case and speaker mike. Order | cQAMP Matching case set.....$14.95 | COM-3 2 Way Radio Service Monitor ............. $2995.00

our matching case and knob set for that pro look.

FX-50 kit (6 Meters) ................. $149.95 FX-146 kit (2 Meters).... ... $149.95 =7
FX-Z23 kit {1 1/4 Meters) ..........5149.95 FX-440 kit (3/4 MEIETS).......coooom oo, $169.96 v FOXHUNT HEADQUARTERS
CFX maichingcase sel............ §20.95 FXM-1, ICOM/Yaesu style speaker mike .....$29.95

Locate hidden or unknown fransmitiers last The Foxhound direction
finder connects to the antenna and speaker jack on any radio receiver,
AM or FM from 1 MHz to 1 GHz. The antenna (a pair of dipole
lelescopic whips) Is rotaled until the Null meter shows a minimum. A
pair of LEDs indicate o turn Left or Right. The Foxhound is ideal to use

2 MTR & 220 BOOSTER AMPS r

Here's a greal booster for any 2 meter or 220 MHz hand-held unit, These power
boosters deliver over 30 watts of output, allowing you to hit the repealer’s full guieting || with a walkie-talkie. if you wish to transmil, go ahead, a buil-in T/R
while the low noise preamp remarkably improves reception. Ramsey Electronics has swilch senses any transmitted RF and switches isell oul of circuil while
sold thousands of 2 meter amp kits, but now we offer completely wired and tested 2 ;nutalh.!t:besn'tgei any easier than this' We provide all parts except for a few feet of 1/2 inch
meter, as well as 220 MHz unils. Both have all the features ol the high-priced | PVC pipe avialable at any hardwar e siore for a dollar or two. Add our maiching case set for a

boosters at a fraction of the cost compiele finshed und. Be the one with the answers, win those ransmiter hunts and track down
PA-10 2 MTR POWER BOOSTER (10 X power gain) those ammers. you'll do & all with your Foxhound
Fully wired & 1S18d ...t csssssssisss s 90009 | Add Some fun o your club events by having a transmitter hunt® Foxhunting is a craze sweeping the
PA-20 220 MHz POWER BOOSTER (8 X power gain) Fully wired & tested.............coceccnnnsnssanenes .599.95 | nation, but many clubs are missing out on the action because Ihey lack the expertise or lime to

develop their own foxhunt transmilter. We set one of our mos! devious and sneaky engineers o the
task of designing an Basg o bulld and use, yet highly capable Foxhunt transmitler. A snazzy
microprocessor controller has both presel and programmable transmission characleristics allowing
you 10 easily sel the difficulty level from "beginner” 1o “know-il-all™ The SlyFox, FHT-1, is crystal
controlied in the 2 meter band {crysial for 146.52 included) with a power oulput of 5 watis thal is
adjustable by the controlier. The transmitter is programmed 1o 1D in CW or add our voice option i
you really wan! io aggravate the troops - "Ha ha, you canl find me”™ Join the fun, gel rid of those
stuffy old meetings and pecnics. have a foxhunt!

DF-1 Foxhound direction finder kit .......$59.95 CODF Maiching case set for DF-1 _514.95
FHT-1 SiyFox Foxhunt transmitter kit $§129.95 FHID-1 Voice 1D option................. $29.95
CFHT Heavy duty metal matching case Setfor FH T-1 .. iiiceirssssienisstssnanains $29.95

PACKET RADIO

Two new versions are available for the Commodore 64 (P-64A) or the IBM-PC (P-IBM). Easy as-
sembly NO TUNING'. Includes FREE disk software. PC Board and Full Documentation. Kit form.
PSLA . £$5095 PJIBM__ ... ... S5095 CASECPK. . . ____ 51285

SPEECH

SX-20 20 METER SSB/CW TRANSCEIVER

Finally. a handy go anywhere g that puls the
fun back into ham radio. How about the DDS
syntheswizer that tunes in 10 Hz steps with
excephonally low noise lor weak signal
reception. Or. how about the built-in lambic CW
| keyer thal has a digital readout of your CW
speed. Parky 10 walt RF output (that's only
11/2S units below a 100 watt rig!) can be tuned
down for true ORP operation. Included with the
S5X-20 is the hand mike with handy UP/DOWN
buttons for remote tuning of the rig while driving
— or biking — or boating. Available in both fully
assembled and fun 1o build kil form. you'll find
that the SX-20 will become your favonita rig.
SX-20 20 meter SSB/CW Transceiver,
B WEE. T N MR - reerrosrs s iimmbh vress yeses S r e e T TR S s ot P e S s et
SX-20 20 meter SSB/ICW TransCelVer KR FOMN.............coieicrssissmiinimnsmssssssmissssassssssssssssssin
Optional CW Audio Filter SXCWN WT ..........ccccccinnne. $49.95 P AR A N T TR

STEREO FM
SCRAMBLER

Miniature CW KEYER Run your own Stereo FM radio station! | Descramble most scramble systems heard on
SPEAKE H_M"{E Transmits & stable Signﬂ| in the BB-108 your scanner radio or sel up your own

TRANSMITTER

scambled communication system over the

Send perfect CW. Microprocessor keyer features 4 programmable -
Fits leom memones of up lo 26 words each, tarnyhic keying, dﬂl-das?h memaory, '["::1; ﬂ: hmacailcam h;:sﬂn:? ;: ?mm”E' phone or radio. Latest 3rd generation IC is
Yaesu. Alinco. | Y2nable speed from 3-60 WPM. adustable sidetone, keying to any ng g o3 i’ PIUL IO 0N | ;sed for fantastic audio quality - equivalent 1o
FTETI'ISIF;' a.ﬂdl’ and Il..lh‘ BFl pl'mf EAHD'H MmOy keeps messages up o 100 years - FEC regs. anienna (deas and range (5] over 30 op-amps and mixers! CrFEIEJ
Radio Ysh ok you'll go silent belore the key' Inciudes built-in touch paddies or use | expecl Lates! cesign features adustable | conirolied for crystal clear sound with a buill-in
. your own. Easy assembly and matching case set available for a nice | line level inpuls, pre-emphasis and | 2 walt audo amp for direct radio hook-up. For

Th o
EQEhELEhrﬁth; station look. crystal controlled subcarrier. Connects to scrambie systems, each user 3’1-35 a unit lor '_I.IH
y duplex operation. Communicate in privacy with

speaker-mike to | ©W-700 Micro keyer kit.... $69.95 MK Matching case set..... $14.95 | any CD or tape player, mike mixer or :
com EL' ment CW-700WT Assembled CW-700and case ...........cccoocuivisininnne $119.895 radio, Includes frea |uning loal too! For a ::I'rrl'erEgD;ﬂﬂll ”:1.2]_? our case set for a fine
your FX trans- pro look add our malching case set with | §8.75 Scrambler /descramblerkit $30.95
caiver or glll:ﬁar ACTIVE ANTENNA on-board whip antenna CSD matching case set............. $14.95

] : . FM-10A Stereo transmitier kit .. $34.95 | SS-7TOWT Assembled
handie-lalkie? | Cramped for space? Gel longwire performance with this desktop !
The Ramsey | antenna. Propery designed unit has dual HF and VHF circuitry and CFM Case.whip ant set............ $14.95 | SS-70andcaseset...................579.85

SM-1 speaker-mike is a beauty. Il's only 1 127 | built-in whip antenna. as well as extemal jack. RF gain control and 9V

wide by 2 1/2 inches high and has a handy ciip | operation makes unit ideal lor SWLs, traveling hams or scanner buffs MICRO-MIKE | CRYSTAL RADIO

on the back so you can easily clip it 1o your | who need hotter reception. The matching case and knob set gives the > . :

el or shi, s smal el peaker e | unt 3 undred doar ook N A s s ot pan Ui v
i i = 528, i 4 . malier na sugur cu = INCugm ! ' 1 o

going 1o break any eardrums but is very clear | AA-TKil............ 528.895 Matching case & knobsel, CAA ..514.95 ug catwhisker. Several different types of radios are buil,

battery and mike. Two sets ol SM
11 B Ay 2t Pop K08 NgAr WD) AR, paris s{:plﬂied .':1 cagﬂw-’,lnu are clumsy! | including standard AM broadcast, shortwave and

;;:,??;T:uagﬁcrgﬂ :rrf._ Tgeufuumwhm ﬁ._:l. AIRCRAFT RECEIVER Temfic audio pick-up (pin drop at 5 fi) | even WW i toxhole style. To compare modern
jack from your radio. Fits all Radio Shack and transmit range of 300 fi. We include | Semiconductor deteclors,-we include a diode for
: the battery (walch style), eleciret mike | comparison. No soldering required and we even give

ICOM. Yaesu. Alinco and Ramsey nigs T P ;‘j"—ri..j‘ Hear exciting aircraft :
? . | - —0ick UD and even a tuning tool' B a James | antenna ideas. Radio for free. get it now belfore
SM-7 Mini-Speaker mike, - : & communicabons—pick up planes Cinton taxes it

Fully assembled.....................§24.95 = up to 100 miles away! Receives | Bond and learn SMT too!
{ 110-136 MHz AMyair band. | FM-5 Micro mike kil........... $19.95 | CS-1 Crystalsetkit .......... e, e $159.95

RECEIVER lots of speaker volume. Runs on 3V battery. Great for air shows or f
just hanging around the anr{mrﬂ New 30-page manual details pilot talk,

too. Add case set for “pro” look.
AR-1 kil .........

Quit spending big bucks for replacement battery packs, rejuvenate and condition your bafienes
bbbt bttt sapst st snnssessenen e 92 0:@5 | OF pe@k capacily. Advanced circuitry has optimized discharge Delore charge to eliminale
Matching case $et, CAR ...........o—vovvovereerr e 514.95 | memory effect and to condition batleries that have been poorly cared for in the past. Quick

c r battery to full charge in less than an hour-just 15 minutes for some types!
A:"g?ﬁ wwmwmmmm mge iast bit of energy into each cell for the absolute most
capacity. Swiich-mode reguialor controls constant current charge while being monitored by a
negative delta-V system that cuts off the last charge at the exact point of lull charge-battenes
KITS are charged, not cooked! Charges NiCads or NiMH packs from 2 to 10 cells (easily expanded)

2M
POWER AMP MORE

: : Easy to build power amp has 8 times and current capacities up to 10 Amp-hours. Runs on 12 to 15 VDC. Quit cooking your battenes,
Fantastic receiver that captures the word | power gain, 1W in, 8W out, 2W in, 16W NEXT buying new packs, waiting hours for recharge, get a Dr. Ni-Cad today! Available in money
with just a 12" antennal Can receive any 2 | gut, 5W is for 40W out. Same amp as saving kil form or wired and tested with case at a special price. Kit builders: add our matching

MHz portion from 4-11 MHz. True | featured in many ham magazine articles. MONTH!S case sel for a snazzy finish.

superhel, has smooth varactor tuning. | Complete with all parts, less case and T- DN-1 Dr. Ni-=Cad conditionerfast charger Kit ... $49.95
AGC, RF gain control, plenty of speaker | A relay. _ ISSUE N MACING GO B . o i i s S TRl ot e gis AU 514.95
volume and runs on a SV battery. | PA-1. 40Wpwramp kit........... S34.95 DN-1WT Fully assembled Dr. Ni-Cad with case

Fasonating Scout, school or club project. | TR-1, RF sensed T-R relay kil....514.95
provides hours of fun for even the most
serious DXer. For the car, consider our MINI KITS
shortwave converter. Two swilchable
bands (in 3-22 MHz range), each 1 MHz | Ramsey carries a complete line of low cost,
wide—tunable on your car radio dial. Add | easy to build, easy to use functional kits that
some interest 10 your drive home! can be used alone or as building blocks in
Shortwave receiver kit, SR1..........529.95 | larger more complex designs. Mini-kils include
Shortwave converter kit. SC1........ $27.95 | audio amps, lone decoders, VOX swilches,
Maiching case set for SR1, CSR .. $14.95 | timers, audio alarms, noise-makers and even

Matching case set for SCI, CSC ..$14.95 | shocking kits! Call for our free catalogue!

ORDERS CALL 1-800-4 HOBBY KITS (446-2295) ORDERS ONLY
TECH/ORDER/INFO (716)924-4560 FAX (716)924-4555

I_,_,,J m TERMS: Satisfaction guarantead. Examine for 10 days. If not pleasad return in original form
s for refund. Add $4.95 for shipping, handling and insurance. For foreign orders add 20% far
o surface mail. COD (U.5. only) agd 55.00. Orders under 520 add S3.00 NY residents add 7%
Il sales lax. 90-gay parts warranty on kit paris. 1-year parts & labor warranty on wired unfis
RAMSEY ELECTRONICS, INC 793 CANNING PARKWAY VICTOR NY 14564
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Number 6 on your Feedback card

440-450 MHz
Omnidirectional Antenna

Build this UHF base or repeater antenna for less than 10 bucks!

Rec:enlly I was asked 10 rebuild a UHF
repeater antenna that was given 1o a
friend ol mine. The design was not one
that 1 was familiar with, but I did rebuild
the repeater antenna with the same
design that was in the PVC shell. The
previous owner had forgotten to use
the 95% velocity factor when figuring
out his lengths. It matched in free
space. but was 21 MHz off when in-
stalled in the PVC antenna housing. |
had to make all new parts to bring the
antenna down into the 70cm ham
band. That repeater is on the air and
working just fine now.

After rebuilding that antenna. | decided
to try my hand at building a cleanly de-
signed antenna with enough gain for base

Photo A. Squeeze the copper tubing ends to-
gether and insert them through the center
opening of the “T" fitting.
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by Marty Gammel KAGNAN

station or repeater use, about 5 dB. The
new antenna had to be weatherproof, com-
pact, easy to mount, and easy to build with
common tools. The design [ settled on was

“Once you have gathered together

all the needed materials, you

should have a completed, tuned
antenna in a couple of hours.”

one that I had built for 2 meters years ago.
A 20-year-old ARRL Handbook was the
source of the design I wanted to rework:
three half waves in phase, using a half-
wave 52-ohm phasing section of coax. |
wanted to encase this in PVC pipe to
maintain a stable environment.

Parts

To make this antenna you will need
some 1-1/2" i.d. schedule 40 PVC pipe,
two “tee” fittings. two end caps, some low-
loss RG-8 or RG-213 coax. and some
3/16" copper tubing. You may also
want to use some styrofoam (see text
below).

[ found it would be necessary lo en-
close the antenna in PVC, based upon
my experience with my 2 meter ver-
sion of this antenna years ago. The
copper had wumed almost black from
chimney gases and exposure to the
weather. Also. the lower section of the
copper had split from moisture refreezing
during a cold, wet winter.

Once you have gathered together all the
needed materials, you should have a
completed, tuned antenna in a couple of
hours.

12"

(see lext)
Feedpoint

12"

ﬁ-

44— 1" Feedpoint
|

12" PVC

l ]

18" PYC

3/4" (Inside Measurement)

Total Length Of 3/16" Copper Tubing i= 36-3/1"
All PYC is 1-1/2" Inside Diameter

12" PYC

—] «@—— 1/2" X 2" Notch For Coax

PVC "T" Fitting PYC End Cap

s Loglis T R

PYC "T" Fitting Cut In Half (See text)

Figure 1. 440-450 MHz PVC base or repeater antenna.
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—( WE SHIP WORLDWIDE “
Barry Electronics Corp. [meirar
WORLD WIDE AMATEUR RADIO SINCE 1950 -925-7000

Your one source for all Radio Equipment!

Los Precios Mas Bajos en Nueva York

KITTY SAYS: WE ARE OPEN 7 DAYS A WEEK WE,S;!! Er:!,g EEI;EJ#IEL?E!
Saturday 10-5pm/Sunday 11-4 pm IC-R71A, RT2A, 100, R7000A, R7100A, R9000A, | |
Monday-Friday 9 to 6:00 PM IC-725, 728, 729, 735, 737, 765, 781. IC228H,
Come to Barry’s for the best buys in town IC3230A, IC901A, GPS Receiver: GP-22

5" " ?,“J"E
|' CONTACT US FOR THE LATEST IN 1“

BUSINESS AND HAM RADIOS,

SHORTWAVE RECEIVERS &
SCANNERS, MOTOROLA, YAESU,
S ICOM. KENWOOD. ALINCO,
|  STANDARD. MAXON. RELM. BENDX |
_ : B KING, SONY, SANGEAN. ‘é‘l]
Wherever | go, | take my radio. = o
SPRSCUERE I HATNOS: “YAESU Ham and Business Fladms“ iCOM
Business marine aviation,
ham radios and scanners. FT-767GX, FT-890, FT-747GX, FT-990, FRG-8800,
FRG-100B FT-736R, FT-1000D, FT-416/816, FT-530, TEIEEthE Autopatch
KE NWOOD F1-5200, F1-2400, F1-470, F1-630- FT411E Patches telephone calls from your
e Lanomobde HT's radio to phone line. Great for mak-
KCOM- U116, H16. V100, U400 ing and receiving phone calls
ﬁ:&“ﬂmﬁ where there are no phone lines.
UNIDEN, REGENCY, KING Simple to use. Write or fax for
MARINE ICOM: M7, M56, M700 inquires.
AVIATION ICOM: A21 A200 H.T., TAD Simplex, semi-duplex, full duplex,
CES & CSl Modeils stocked: SDI-

50, PPV, CS700/800/900 etc. Our
b service Lab will wire in systems for
you if requested.

TS950SD, TH-78A, THZE/48A, TM-941A. NIPS: S0A
TM-741A, TM-T32A, TM-641A. TM-T42A. #"fﬂ’nf;

Save money on batteries.
Ask for Special Prices.

RTIA, RT2A,
MARINE RADIOS R7000,

ICOM M7 M11. M56. M700TY. MEOO R7100.
AVIATION PORTABLE ICOM A-21 A9000
MOTOROLA MARINE KING KX 99 Bearcat

ANTENNAS YAESU ICOM
= 2 - S 4 S AES Cusheraft Hy-Gain, FT-23R/26/76 IC2/4SAT
— T - B Hustler, KLM, METZ, Urban, FT411E-811-911 ICO2AT/2SRA
=g “e ® SR \ODUBLOX, TONNA, Butternut, ll  FTH-2008/7008 IC2/4GAT/24AT
af e = - 4 Multi-Band IC-A21/U16

SCANNERS
“TS-50S", TS450S/AT, R-5000, TS-850S, AOR:
TM 241/A/441A, TR-751A, Kenwood Service 900, 1000,
Repair, TS140S, TS690S, RZ-1, TS-790A, 1506, 2500,

FLUKE 77, 83, 85, 87 Multimeters | Ameniiron, icom. Ksnwood, Yaesu

MFJ-989C

Shortwave Receivers 8L8H. AT300. etc.

* SONY * GRUNDIG
* SANGEAN * ICOM

Call 212-925-7000 | Somputerinterieces
MFJ-1274. MFEJ-1224_  AEA

Covercralt/Coaxseal Stocked

s Kaﬂtml-'r.i-r.:s.
Antenna Tuners: cniﬁ:m" KAM PLUS. KPC 2/v4 S
: : SHORTWAVE RECEIVERS
MFJ, AEA AT-300, REPEATERS :EE;:,WEH:?EPER FA:;: STOCKED
ICOM, KENWOOD, STOQKED. | 45 o

YAESU. oo

e B L ST MY L [ R M
MLt PTT i T T e T

Satellite telephone in suitcase Radios for Business
| PK-88, MFJ-1278T, PK'900. PK-232  OTOROLA AUTHORIZED DEALER gy
Oy ovidwI e WEIRE: MBX WPAX. DRSIPRODUCTS K ACHINA COMMUNICATIONS DEALER Gov't, 2-way, etc. "3
AUTHORIZED  AwmpPLIFiERS Stocked & Serviced, | Ex
ALINCO DJ580T, 120T, 162T,  'Videselection of SW & Amateur DEALER e * e
460T, 180T, F1TH, DR570T, etc. e SONY. S — Call for Great Prices! _,g
CAR Sterec with m In Slur:i& Shortwave Radios Stocked TE Systems COMET ANTENNAS HEIL ! e
Telephone scrambiers Shortweve DIGITAL FREQUENCY COUNTERS STOCKED EQUIPMENT £ %
for cellular and regular Phillips DC-777 @ $499.95 OPTOELECTRONICS model 1300 H/A, 0-1300MHz -! e
R i e = 2300, 2210 H, 0-2200 MHz, 2600H, UTC-3000, 2810 7 IN STOCK g =
L Wirel -
S EIMAC e B sTANDARD. &2
ANLL Anterna 3-500Z Hy-Gain Towers [*§7
ey 5728, 6JS6C will be shipped  F~p
Comel Cusheralt, '
; e 12BY7A & : f :;ﬁ I; you
Hser 61468 : shipping cost. |
: BIRD MIRAGE/RFC Amplifiers  JRC Short-wave radios
(144, 220, 440 attmeters & ASTRON POWER SUPPLIES JST135, NRD-535D N
MHz), Isoloop. Elements Belden Wire & Cable, Int'l Wire Ameritron Amplifiers
In Stock OPTO KEYERS STOCKED = AMERITRON ==

MAIL ALL ORDERS TO: BARRY ELECTRONICS CORP., 540 BROADWAY, NEW YORK, NY 10012 (Five BLOCKS NORTH OF CANAL ST. BETWEEN SPRING & PRINCEST) |

We stock: AEA, Alinco, Ameco, Ameritron. Antenna Specialist, ARRL,

. ARGEST STOCKING HAM D R
New York C Ity 's EE}ML;E%TES H%PAIH?AB ON E:EEAIEES Astatic, Astron, B&K, Belden, Bencher, Bird, Butternut, CES, Cushcraft,
Daiwa, Elmac, Henry, Heil, Hustler, Hy-Gain, lcom, KLM, Kantronics,
“Aqul Se Hﬂblﬂ EEPE"DI" Kenwood, Larsen, Maxon, MFJ, Mirage, Motorola, Nye, Palomar, RF
COMMERCIAL RADIOS ; -
BARRY INTE HNAT!GNAL STOCKED: ICOM, Products., Shure, Stﬂnﬂﬁfﬂ. TUBES. Uniden, Yaesu, Vibroflex, DUD’*‘EIEIE.
FAX 212-925-7001 Phone 212-925-7000 | ‘2 MAXON. Standard, | Fiepesiers. Scamers, Ber 7 o 7
Bl one Yaesu. We serve munici- WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS
For Orders Call 1-800-990-2929 PO, Lunvenvs, <8 HAM DEALER INQUIRES INVITED PHONE IN YOUR ORDER & BE REIMBURSED
Monday.Friday 9 AM106:00P M. sy ot Podgenrs COMMERCIAL RADIOS stocked & serviced on premises.
1 1- ! : .
I::;T_“g;;”m_ “";:' ';f,m E—— [ Amateur Radio Courses Given On Our Premises, Call
-*Spring St. Station"'. Su : .
“Prince St. Station”. IND-F** Train-Bwy Station” ALL Export Orders Shipped Immediately.
Bus: Broadw ing St. Path-9th SL/6th Ave. SALES
e 5% Spreg FINAL Technical help offered upon purchase FAX: 212-925-7001

—
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Photo B. Once the tubing is inside the “T" fitting, straighten it out 1o make it look like an

? ol

Making the Antenna

First, I cut all the needed pieces of the 1-
1/2" PVC pipe to length with a hacksaw.
Cut two pieces 12" long for the vertical sec-
tions, and one piece about 18" long for the
horizontal section that houses the tuning
stub.

After cutting the PVC pipe, smooth out
the rough edges with sandpaper to help
make the assembly process easier.

Now comes the important part! Decide
on the portion of the 420 to 450 MHz band
on which you want to operate. | chose 438-
450 MHz for the repeater and simplex area
of the band. When you enclose an antenna
in PVC pipe. you must figure in the veloci-
ty factor of PVC pipe, 95%, into the formu-
la. This meant that I needed 36-3/4" of cop-
per tubing. This was determined by using
the formula for a half wave found in any
ARRL Handbook: 468 divided by the fre-
quency in MHz = the length. Then you
must allow for the PVC pipe by using the
95% velocity factor. 468/F, 4y, x 0.95 =
final length.

Figurc | shows the proper lengths and
configuration to bend the 3/16" copper tub-
ing to make it radiate properly. Use a vise if
you have access to one to gel nice square,
accurate bends. The first section is 12"
long, then a 90-degree bend, then a 6"
length, then another 90-degree bend. Allow
3/4" spacing on the tuning stub at the center
of the antenna. You are now halfway done
with the bending process. Bend the other
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Photo C. Use coax to make the phasing section.

LELER
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half of the tubing to match the first half of
the antenna.

Squeeze the tubing ends together and in-
sert them through the center opening of the
*“T fitting (see Photo A). Once the tubing
is inside the *“T" fitting, you can straighten
the tubing out to make it look like an anten-
na again, as in Photo B. The copper tubing
does not have to be perfectly straight.

Now make a phasing section of 52-ohm
coax, again using the correct velocity factor
for your coax. Using RG-8 foam coax, with
a velocity factor of 80%, meant that | need-
ed a piece 10" long. Other types of RG-8 or
RG-213 have different velocity factors;
some use 66% or 78%, so check your
ARRL Handbook to determine which one is
correct for your coax.

Auttach the phasing section to the coax by
connecting the shields from both ends of
the phasing section to the shield of the

feedline stub (see Figure 2). Tape the phas-
ing stub to the feedline stub with electrical
tape. Be sure that the phasing stub with
coax attached will fit inside the 18" section
of PVC pipe. Attach the center conductors
to each side of the tuning stub at about 4"
from the vertical sections of the antenna.
This is the feed point (see Figure 2 and
Photos C and D). Bend the ends around the
tubing snugly to make the soldering job
easier.

Again try inserting the coax with the tun-
ing stub connected to ensure that it will still
fit inside the 18" piece of PVC pipe. In one
end of the 18" piece of PVC you need to
cut a notch wide enough for the coax, and
deep enough to clear the “T™ fitting about
2" (see Photo D). After the assembly and
tuning of the antenna, you will want to
caulk the notch in the PVC to give a weath-
erproof seal.

The Assembly Process

Assemble the complete antenna dry to
make sure everything fits properly (see
Photo E). During this assembly process,
you may want Lo cut some scrap styrofoam
pieces to keep the copper tubing in the cen-
ter of the PVC pipe (see photos). I used a
hole saw, but you can cut the pieces of sty-
rofoam with a knife if necessary. Attach the
antenna to a mast with the stainless-steel
band clamps. You may want to tape the
joints of the PVC together while you do the
tuning of the antenna. Do not glue any of
the pieces together until the tuning process
is complete.

Tuning the Antenna

Use an SWR bridge capable of accurate
measurements at 440-450 MHz to check
the top, middle, and bottom of your desired
frequency spread. The feed point should be
about 4" from the vertical sections of the
copper tubing. Moving the feed point an
eighth of an inch will change the match
quite a bit. Once you have found the best
feed point, solder the coax center conduc-
tors to it securely, and tape the phasing sec-
tion to the tuning stub tightly. Slide this as-
sembly into the 18" section of PVC and
check the match again. IT it is still good,
you can glue the 18" section of PVC to the
“T™ fitting. Glue the 12" sections of PVC to
the “T” fitting. but do not glue the end caps
yel.

As a final tuning trick. put a small flat-

RG-8 Coax Feedline

RG-8 Halfwave Stub

Connect All
Three Shields
Together

Connect Center
Conductors
As Shown

Figure 2. Half-wave phasing section detail,



Explore The World of Quorum Wefax

Wefax Explorer

Integrated Wefax / APT Receiver and Scan
Converter with Qfax software.

$695.00 complete

shipping and taxes not included

The Best Price / Performance. Period!

Constructa Wefax / APT reception system from individual component receivers, scan converters and image processing software
and you’ll spend more money for fewer features, poorer performance, no automation and a jungle of wires. With the Wefax
Explorer, simply connect an antenna and a few mouse clicks later you're receiving the highest quality images possible. The
Explorer is backed by a 1 year limited warranty and the extensive experience of the leading Wefax hardware manufacturer.

Quorum equipment is used by virtually all wefax suppliers in worldwide amateur, commercial and military systems.

QFAX Features

B GOES / Meteosat Wefax Reception
B NOAA / Meteor APT Reception
B HF Nafax Reception

M Dual RF ports for geosync and polar
reception under software control

B Integrated preamp and down con-
verler power inserters

W 50 user definable configurations

o e B Software controlled receiver with 2

"“j__ﬁ.r:" - UHF, 10 VHF memories and scan

| g _}_f:'_ = »

ez B On board audio amplifier and
speaker with software controlled vol-

ume, squelch and mute

B Automatic Unattended Animation
works continuously

B Integrated Satellite visibility pre- B 8 bit data for up to 256 gray levels =~ W Ephemeris based NOAA APT navi-
diction with aufomatfic fﬂpmrffﬂr B View at up to 1280 x 1024 256 color gﬂflﬂﬂ with gﬁﬂ'pﬂﬁmﬂl and Lat-

up to 8 satellites simultaneously Lon overlays
] B Use TIFF, GIF or PCX file formats _
B Automatic time and ephemeris and convert to BMP, JPEG. EPS B NOAA Tools show satellite path,
stamping for navigation and binary i ' Lat-Lon of cursor, distance and
W 2 7 day programmable schedulers g Contrast, Brightness, 3D effect, bearing ‘r'l” FE:fEfEﬂCEpOlﬂf = 4
B Automatic digital gain lock in Sharpen, Smooth, Noise, Histo- B Automatic Temperature Calibration
ALL modes, PLL clocking grams and other image processing WM Color Palettes and NOAA curves

Quorum Communications, Inc. Fax(214) 915-0270

8304 Esters Blvd. - Suite 850 - Irving, Texas 75063 (214) 915-0256 BBS (214) 915-0346
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Photo E. The completed 440-450 MH:z antenna, ready for mounting.

or pan-head #4 stainless-steel self-tapping
screw into each end of the vertical copper
tubing to fine-tune the length. Start out with
the screws all the way in, and adjust by un-
screwing in small increments until you are
happy with the match. On my first at-
tempt. 1 glued the caps on. and had to
settle for 1.35 to | for the best maich.
By using the screws to fine-tune you
canget 1.1 to 1 or 1.2 to 1 for your fi-
nal match. On my second try | wound

up with a 1.16 to | match at 450 MHz,
and 1.3510 ] at 438 MHz.

Final Assembly

When final tuning is complete, glue
the end caps on, and glue on the split “T"
hitting. Apply some silicone or butyl rubber
caulking to the area where the coax goes
through the PVC 1o weather-seal the open-
ing. | used some duct tape on the opening
area of the split “T" that seats against the
mast to further seal out any bugs or mois-
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ture, and to give a cushioning mount to the
mast. Attach the completed antenna to your
mast or tower leg with the stainless steel
band clamps, connect your coax or hardline
to your stub, and weather-seal this junction.

“Pay close attention to the

Jormulas used in this project.
They make the difference between

success and failure.”

Builder’s Notes

If you can get a match ranging from 1.2
to 1.6 over about 10 MHz, you have
achieved success. All joints must be sealed
to keep out any moisture. Pay close atten-
tion to the formulas used in this project.
They make the difference between success

Parts List

My sources locally were Builders Square
and Hardware Hank Stores for all items
needed to make this antenna.

2 pieces 12" long 1-1/2" PVC pipe
1 piece About 18" long 1-1/2" PVC pipe

2 1-1/2" Tee fittings Schedule 40
Pressure type PVC

36-3/4" Of 3/16" copper tubing,
refrigeration type

2 2-1/2" stainless steel band
clamps (for mounting)

Styrofoam (to keep copper tubing centered

inside PVC)

Duct tape (to seal the open end of the split
PVC “T" fitting)

Tools List

PVC cement

Hacksaw

Tape measure

Electrical tape

Vise (optional)

Hole saw (optional)

Materials Cost List

10' length of 1-1/2" PVC pipe $3.00
36-3/4" length of 3/16" copper tubing $1.25

2 1-1/2" PVC “T" fittings $2.00
2 1-1/2° PVC end caps $1.25
2 2-1/2" stainless band clamps $1.00
Total materials cost $8.50

and failure. Refer back 1o the text and the
drawings and photos before doing any glu-
ing; PVC glue is fast-setting and permanent
(10 seconds). You may want [0 use a piece
of self-sticking rubber non-skid tub tread
instead of duct tape to seal the open end of
the split T fitting. Use the lowest-loss
coax or hardline as your main feedline to
cut down on losses: feedline losses are quite
large at 450 MHz.

A Review of Formulas Used with the
Copper Tubing

At the frequency of use, a 1/4 wave
= 6.3" x 6 = 37.8" of 3/16" tubing. The ve-
locity factor of PVC pipe 1s 95%: 37.8 x
95% = 35.91". 1 round this off to 36" and
add the 0.75" center of the tuning stub to
come up with the 36.75" overall length of
the tubing.

Formulas Used with the 52-Ohm
Phasing Stub

12.6" = a half wave x 0.80 = 10.08"
for RG-8 foam: x 0.66 = 8.316" for
RG-8A solid dielectric and RG-213: x
0.78 = 9.828" for 9914 Belden foam.

If you have questions about this an-
tenna please write to me, including a
#10 SASE: Marty Gammel KA@NAN,
1703 Hewitt Ave., St. Paul MN 55104-
1128. I hope that you get many years of ser-
vice out of this antenna, and I would like to
thank John Berglund KQUBA for his help
in editing. 73s and happy hamming to all of
you who like making your own antennas,
instead of just buying whatever the manu-
facturers decide that we want! 73]



HAM RADIO
& MORE

National Talk Radio Show With Len Winkier, KB7LPW
N | America's Only
i T Ham Radio
Show On The
Broadcast
Bands!

Sundays
6:00 pm EST

@ | e L J
Weekly Co-Host, John Moore, NJ7E — Weekly DX Update With Lee Finkel, KY7M

Tune in each week for national ham radio news, FCC news, weekly guests from
the amateur radio community, ham trivia contests, prizes, listener call-in and more!

Sponsored in part by Radio City, Inc. and 73 Amateur Radio Today.

[ L 3 -
Ham Radio & More Affilliates

AZ: KFNN 1510 PHOENIX WPDJ 1300 HUNTINGTON NC: WEEB 990 FAYETTEVILLE
CO: KBCO 1190 DENVER/BOULDER MA: WKPE 1170 ORLEANS WCRY 1460 RALEIGH
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Ham Radio & More is also available on Satellite!
Spacenet 3, Transponder 9, 6.8 Audio for Home Dish (Analog).

Find out what radio station airs "Ham Radio & More" in your local area
by calling the originating station, KFNN, at602-241-1510.

Forsponsorship informationcontact Ron Cohen at602-241-0482.




Number 7 on your Feedback card

by Gordon West WB6NOA

The Alinco DJ-GAT
Handheld

An HT with a built-in spectrum analyzer!

Alinco Electronics Inc.

438 Amapola Ave. #130
Torrance CA 90501
Telephone: (310) 618-8616;
Fax (310) 618-8758

Price Class: $269

linco advertises that their new DJ-G1T 2 me-

ter handheld possesses a unique feature
that no other handheld on the market has—a
built-in spectrum analyzer. Most amazing—what
kind of circuitry in a dual-conversion, super-het-
erodyne receiver could let you look at the VHF
band in the frequency domain?

The Alinco DJ-G1T is part of a series of four
band-scope transceivers that are offered in
Japan—DJ-G10, -G40 (for 440), -Z10, and -Z40;
the last two without the touch-tone pad. Alinco
USA brings in just the VHF version with the
touch-tone pad for now, but indicates that the
UHF version with band scope may be just
around the corner.

Power

The new Alinco DJ-G1 has the build of a
stocky HT—it's not real thin, nor is it real tall. it
fits nicely in your hand and is sized at
50mm wide, 116mm high, and 37mm
deep. It comes with a 7.2 volt, 700 mAh
battery pack that slides up inside the unit
like you would load a pistol. Seven volts at
700 mils is a nice balance of 2 watls power
output on high, drawing about 980 mA on
high power transmil. The pack can give
you a quarter-watt oufput on low power at
375 mils, and on medium power your out-
put is 1 watt at around 750 mils. Power out-
put is easily selected by a “function PO”
command on the front panel.

If you absolutely need high power output
at 5 waitts plus, you can go for the optional
EBP-32N 12-volt pack that will consume
over 1,500 mA on high power output. If
long life is what you need with your hand-
held, | would recommend the optional Alin-
co 7.2-volt pack at 1,200 mA, and this
should last you the better part of a day.
However, this pack and the high-power
pack will add additional inches to the bol-
tom of the transceiver. And all emergency
communicators should carry the EDH-14
alkaline battery tray, and this tray fits flush
with the bottom of the unit for 9 volts at
about 4 watts out, and a dramatic improve-
ment over nickel cadmium on how long
your batteries will last.

| go into detail about the importance of
the right size batlery pack because no
handheld with any type of fancy display or

batteries. So when you buy any handheld, take a
close look at battery voltage, current consump-
tion on transmit, and the milliamp hour capacity
of the battery pack that comes with the unit or is
sold as an option.

Operation

The Alinco DJ-G1 is a 2 meter transceiver
with added 440 MHz receive capabilities. In
some parts of the country there are repeater
systems that could allow for some crossband op-
tions-transmitting on 2 meters, and then cycling
back to receive on the 440 band. The 440 re-
ceive capabilities will probably perk the interest
of scanner enthusiasts that will ask the inevitable
question, “Can the set be modified for out-of-
band public safety receive?” The answer is, “Yes,
by going into the insides of the unit, cutting the
red and blue wire loops, and unleashing receive

capabilities is any good with a dead set of
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capabilities from 400 MHz all the way up through
511 MHz”

On the VHF side of the transceiver you get
wideband receive capabilities from 108 MHz
through 174 MHz. But if you plan to hear any
aeronautical calls down around 110 MHz to 130
MHz, you need to specifically call up the AM
side of the receiver.

1. Push the VFO button to get into the VFO
mode.

2. Push the hold function, push “low PTT; and
the letter “A” will appear in the screen indicating
AM reception.

3. Now write into memory all of your aeronau-
tical receive channels.

4, Cancel out by repeating the above steps to
return to FM mode.

Features

Incredibly, the DJ-G1T comes with 80
memory channels out of the box, and you
don't need to buy any memory expansion
chip for these 80. Mosl other handhelds
come with about 40 channels; and while
this is OK, it's generally not enough for
scanner enthusiasts up on 460 MHz.

Now, before | go into the spectrum ana-
lyzer “band scope” feature that sets this
unit apart from all others, let's explore a few
more “features” that are relatively common
on most high-quality, single-band and dual-
band 2 meter transceivers. Here's what the
DJ-G1 offers:

Auto dialer with 5 memories

Auto dialer delay programming options

DSQ for private paging common to other

brands of handhelds

CTCSS encoder built in, with simple

plug-in provisions for optional
encode/decode board

Six scan modes

Odd splits on all 80 memory channels

CAP/MARS TX capabilities

Priority watch

Reverse function

Momentary or constant backlight

Backlit keypad (looks great at night)

Auto power off

Battery level indicator

Battery save function

Programmable scan time

Programmable scan edge frequencies

Call channel




MFEJ-949E Deluxe 300 Watt Tuner

More hams use MF J-949's than any other tuner in the world!
Why settle for an imitation when you can have the real thing?

In Stock at ham dealers
everywhere!

Pick one up at your favorite dealer --
no shipping, no waiting, no hassles

MFJ-949E

S l 3995

Call your dealer for your best price

Includes FREE AC adapter
for meter light

More hams use MF J-949's than an y
other antenna tuner in the world!

Why? Because the world's leading tuner
has earned a worldwide reputation for
being able to match just about anything.

MFJ-949'5 have bcen highly refined
and have years of proven reliability -- all
from the world's most trusted name n
antenna tuners.

Now the latest MFJ-949E gives you
even more features and more value than
ever at a new lower price.

Every MFJ-949E comes

MFJ DELUXE VERSA TUNER II
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lets you select two coax fed antennas,
random wire/balanced line or built-in
dummy load for use through your
MFJ-949E or direct to your transceiver.

MEFJ's Cross-Needle SWR/Wattmeter
1s always active for monitoring forward
and reflected power and SWR.

QRM-Free PreTune™
ME]'s ORM-Free PreTune” lets you
pre-tune your MFEJ-949E off-the-air into a
built-in dumm} load without causing QRM.
Pre-tuning into a dummy load makes
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longer lasting finish anywhere.

Detailed logging scales and legends
are permanently silk screened on a real
aluminum front panel and back panel --
it's not merely a plastic decal or glued-on
paper strip that can peel off.

Superior construction -- MFJ-949Es
use Teflon® insulating washers, counter
sunk screws for meter bracket, real
binding posts, wing-nut for ground post.

No Matfer What- Guarantee
Every MFJ-949E 1s

WA TTHNG

with . . . proven reliability
... MFEJ's famous one year
No Marter Whar™
unconditional guarantee . . .
first-rate performance . . .
unbeatable quality. Plus,
you get the very best tuner
value in ham radio.

Why take chances with an

Why take chances?

Why take chances with an imitation
when you can have the real thing from
the most trusted name in antenna tuners?

backed by MFJ's famous one
year No Matter What"
unconditional guarantee.
That means we will repair or
replace your MFJ-949E (at
our option) ne matter what
for a full year.

Others may give you a
limited warranty on defects in
material and workmanship.

imitation when you can have
the real thing from the world's
most trusted name 1n antenna tuners.

More reasons why more hams
use MF J-949's than any other
antenna tuner in the world .

Full 1.8-30 MHz Operation

1000 volt tuning capacitors, extra
heavy duty inductor switch, Teflon®
insulating washers and proper L/C ratio
gives you arc-free no worries operation.

You can tune any transceiver,
transmitter or receiver with up to 300
walts of RF power from1.8 to 30 MHz.

Lighted Cross-Needle Meter

MEFTJ's lighted Cross-Needle Meter
shows you SWR, forward and reflected
power simultaneously. It reads both peak
and average power on 300 or 30 watt ranges.

The meter is illuminated for easy
reading in dim light and has an ON/OFF
lamp switch. The meter lamp uses 12
VDC or 110 VAC. A free AC adapter is
included at no extra cost.

Tunes any Anfenna

The MFJ-949E tunes out SWR on
dipoles, verticals, inverted vees, random
wires, beams, mobile whips, shortwave
receiving antennas . . . nearly anything!

Use coax feed. random wire or balanced
lines. Has oversized heavy dury 4:1 balun.

Super Antenna Switch

MEJ's 8 position super antenna switch

tuning your actual antenna faster and easier.
Full Size Dummy Load

MEF]J's 300 watt 50 ohm dummy load
makes tuning up your transceiver and
pre-tuning your antenna easy. It reduces
needless QR‘V.! and saves your finals.

You'll find it handy for testing and
repairing your rig, setting power lE"'.-'LI
adjusting your mic gain and more.

The MFJ-949E hau a full size non-
inductive dummy load measuring 3/4 inch
diameter by 5 inches. It easily handles 300
watts of abusive tune-up power.

Watchout for cheap midget size
dummy loads that changes resistance as
it heats up -- marginal ones could burn up
your rig.

Custom Inductor Switch

The inductor switch 1s the most likely
component to burn up in any antenna tuner.

The inductor switch in the MFJ-949E
was custom designed to withstand the
extremely high RF voltages and currents
that are developed in your tuner -- it's not
a thmsy plastic switch made for small
signals and wired with tiny gauge wire.

Unbeatable Quality

. - « built to last
Each MFJ-949E cabinet is chemically

treated and has a new tough scratch-proof

vinyl cladding -- not paint that can scratch
or chip off. You won't find a tougher,

1II.I|.||."'
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But what do you do if 1t
burns up and they say, "Sorry, your limited
warranty does not cover that?"

Continving Service

Only MFIJ gives vou a direct toll-free
technical help line -- not merely a sales
line. It's answered by electronic
technicians who are experts in antenna
tuners. We're here to help keep your MFJ
product performing flawlessly -- no
matter how long you own it.

Just call our toll-free 800-647-TECH
(8324) -- no other tuner manufacturer
gives you a direct toll-free help line.

Call your dealer for
your best price

In stock at ham dealers everywhere!

Order your MFEJ-949E today or simply
pick one up at your favorite dealer or
hamfest -- no shipping. no waiting, no
hassles.

Free MFJ Catalog

Write or call toll-free . . . 800-647-1800

Nearest Dealer/Orders: 800-647-1800
24 Hour FAX: (601) 323-6551
Technical Help: 800-647-TECH (8324)

MFJ ‘HFJ ENTERPRISES. INC.

P. 0. Box 494 Miss. State. MS 39762
MI*J

(6011) 323-5869; 8-4:30 CST Mon.-Fn.
76206, 1 763@ compuserve.com
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| think you get the idea here—nothing was left
out when it came to bells and whistles, of which
most ham operators will only use a fraction of
the unique capabilities of their single-band or du-
al-band handheld. | tried out many of these fea-
tures and can report that they all work. No sur-
prise here—although | was pleased to see that
the pager function in the DSQ mode is similar to
what you might find in lcom, Kenwood, and Yae-
su radios, 100. This means that your radio will be
compatible with a DSQ system, if an enterpris-
ing ham has inaugurated one through a local
club or repeater organization.

Spectrum Analyzer

This is not the first time | have seen a quasi
spectrum analyzer built into an amateur radio
communications receiver. | have a little-known
Standard radio AX700 receiver that can be
switched into a spectrum analyzer with undulat-
ing vertical bars going up and down in time with
incoming signal strengths on center frequency
and a few hundred kilohertz to each side. This is
the same idea that Alinco has incorporated into
their oversized and very legible LCD display win-
dow.

To enter the channel scope mode, get into
VFO, hold function, and then push the “8" key for
“Search” The conventional left-to-right LCD bar
graph for signal strength instantly disappears,
and now vertical bars illustrate frequency occu-
pancy on seven ever-changing pedestals. The
default value is 5 kHz per pedestal, and this is
really too tight to be of much interest in what's
really happening on the next channel up or
down.

It's easy to change this—get out of the spec-
trum analyzer mode, get into the frequency step
mode, and select either 15 kHz or 20 kHz 2 me-
ter channel separation for your particular part of
the country. Now this feature gets useful: You
can see two channels down and two channels
up, for near-channel activity. And if you want
even a larger look, go into 50 kHz steps, and
riow you can see 150 kHz up and 150 kHz down
from center frequency.

Out here in Southern California, 146.52,
146.55, and 146.58 are all common simplex fre-
quencies. But repeater pairs are sometimes
spaced only 15 kHz apart, so | set my band
scope for 15 kHz steps. While operaling on

146.550 MHz simplex, | could clearly see the ac-
tivity taking place below me on 146.520 MHz,
and could also see that | still had an open chan-
nel to QSY to up on 146.580 MHz without hav-
ing to go up and take a listen.

While rotating through the frequencies in the
band-scope mode, you can watch the signals
whiz by on the screen as you tune by them. But
it takes the receiver section of this transceiver
about a second to finally bring up the audio be-
cause of the scanning technique used in the
band scope. You could also detect the rather
slow five-second scan rate by noticing the audio
dropout on the frequency you were listening to,
and also watching the slow change in signal
strength on those frequencies indicated above
and below center frequency. In other words, if
you are listening to 146.520, you will see the sig-
nal strength of the other station instantly vary
because you are on center frequency. But if
someone should stop transmitting down 30 kHz,
someone who you have been watching to the
left of center, it may take three or four seconds
before that LCD signal strength indicator drops
to zero.

You can also run the channel scope to moni-
tor nine memory channels: four below you, four
above you, and the memory channel you are ac-
tively listening to. If you are tuned into nine differ-
ent repeaters, you will see all of their activity on
the scope. When any repeater drops out, you
will see their LCD signal strength drop. But this
drop could be delayed by as much as three sec-
onds due to the scanning technique employed in
this channel scope scheme. And just like before,
every five seconds, the frequency you are listen-
ing to abruptly drops out as the microprocessor
quickly whizzes through the channels to refresh
the channel scope readout.

In the channel scope mode, your active listen-
ing is interrupted every few seconds as if you
had a priority watch switched on. This is a bit an-
noying, but it's the only way that the set can re-
fresh its look at frequencies around you. But if
you are looking for activity on up to nine normal-
ly quiet repeater frequencies, you can quickly
spot it and see which way to turn the dial to get
to that activity by watching the scan scope. This
is a feature that | liked very much.

Does the scan scope really mean all that
much to the average hand-held radio user?

Probably not—but it does look a little bit impres-
sive when you check it out for the first time. After
you play with it for a few days, you will see that it
is best used for seeing what's happening on four
channels down, and four channels up from the
present frequency you are tuned into.

It's nice to see a big LCD display. The audio
output was also good, measured at around 250
milliwatts. This is adequate when you're holding
the unit in your hand, but not nearly adequate if
you're trying to pick up a call with the unit worn
on your belt and a jacket over it. An external
speaker microphone that Alinco offers is a great
way to get the most out of the audio output.

| tried my usual torture tests of dropping the
unit from a coffee table to a hardwood floor,
and the worst | could do was to slightly scratch
the convex clear plastic screen. Transmit audio
sounded full and clear, and factory deviation
was set to 4.5 kHz, just about right for today’s
crowded bands. VHF sensitivity was relatively
hot at about 0.08 microvolts, and the UHF side
of the equipment was hot at around .15 pV They
are not running a complete separate receiver
for UHF, so it's common to find a UHF receive-
only capability somewhat close from the TX/RX
capability for the band that the unit was de-
signed for. And for public safety monitoring at
460 MHz, you have plenty of sensitivity to spare
at.15 pV.

The instruction book is not necessarily glam-
orous, but it gives you plenty of detail on how to
run this unit through its paces. | made several
phone calls to Alinco for follow-up information,
and all of the gang up there including Taka on
the technical bench were more than helpful,
spending some phone time with me answering
any question that | could come up with. Alinco is
not so big that the technicians are isolated from
the public—and it's fun o talk with the techs be-
cause some of these folks were actually in on
the original design work of the equipment in
Japan.

So the new Alinco handheld does its job well,
with the “spectrum analyzer band scope” both a
gee-whiz and something that could be used on
the service bench. But if you're out there in the
boondocks looking for activity, you'll see it long
before you'll hear it in the 50 kHz step mode.
That in itself is one great feature on this very
unique portable transceiver from Alinco. 73]

BayCom
Modem

Low Cost Packet
for PC/ Clones

Features: Software-based PACKET that makes your
computer emulate a TNC. Modem connects from
serial port to RIG. Watchdog timer & reed relay PTT
standard. Operates Irom 12VDC@ 100ma, wall power
aLIJ_ﬁPIy included. Uses crystal controlled 7910 chip,
VHF and HF. Lock & TX LED indicators. Free copy of
Version 1.40 English software included.

R oo $5995 Enclosure..... . $10
Assembled & Tested Board ....... $79.85
Assembled & Tested inBox ....... $60.95

CA Residents add 7.75% sales tax. S&H: $5.00
finsured). Foreign orders add 20%. For more info
or catalog; send legal size SASE (52¢) to:

S Adh Engineering =

2621 'W. LaPaima #K » Anaheim, CA 92801 » 714-852.2114
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DigiCom > 64 Modem
Low Cost Packet for the Commodore

e — AR -

. el
Features: Software-based PACKET that makes your
computer emulate a TNC. Modem connecls
cassette port to RIG. Watchdog timer & reed relay
PTT standard. Power derived from Computer. Uses
crystal controlled 7910 chip, VHF and HF. Lock, TX &
F‘x LﬂEEgsi Free copy of Version 2.03 software
ncluded.

CompleteKitOnly . ..........
Assembled & Tested.........

CA Residents add 7.75% sales tax. S5&H: §5.00
(insured). Foreign orders add 20%. For more info
or price list; send legal size SASE (52¢) to:

S  A2A Engineering X

2521 W. LaPalma #K » Anaheim, CA 92801 » 714-952-2114

‘_. 1. e ‘J

............
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Rack Shelves
Rack Equipment Cabinets
Antenna Grounding Kits
Tower Mounled Box Kits
| UHF & VHF Antenna  Dipole Hangers

Power Divider Kits Other enclosures

Small sheets Aluminum and Brass

Byena Chassic Rits
Charles Byers K3IWK
5120 Harmony Grove Road, Dover, PA 17316
Phone 717-282-4901
Between 6PM and 9:30PM EST. Eves.
“Distributorship Available”
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Slope Box Kits
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Number 8 on your Feedback card

by Jeff M. Gold AC4HF

The MXM Simple

Transceiver

An easy-to-build single-band CW QRP kit.

MXM Industries

Rt. 1 Box 156C

Smithville TX 78957
Telephone: (512) 237-3906
Price: $129.95

ere are a number of reasons to build a
radio from a kit. | get a great deal of satis-
faction from talking to hams on a piece of
equipment | have assembled myself. The
building process itself is often worth the price
of the kit (| often say building is cheaper than
therapy). And, if you have a problem with a
rig, you are much more likely to be able to re-
pair it yourself if it's something you've built
yourself.

One of the first kils | ever assembled was
MXM Industries’ 40 meter transmitter/receiver
combination, an inexpensive kit that | picked
up at a hamfest. | did not know much about
soldering, much less about building a working
radio. | made a number of mistakes during
assembly and managed to blow up a few
transistors in the transmitter, but in the end |
had a working radio. | enjoyed building the kit
and was very excited when | was able to ac-
tually talk to someone on it. The receiver was
a VFO-controlled superhet that worked well,
The transmitter produced a nice
signal, but was crystal-controlled.
You also had to manually switch
between transmit and receive. Be-
ing stuck on one transmit frequen-
cy and having to manually switch
from transmit to receive made this
a seldom-used rig.

What's Included

MXM's new kit provided my
wished-for improvements. These
transceiver kits are made for a
single band to work on CW, and
are available for 80, 40, 30 or 20
meters. The receiver is a double-
conversion single-signal design
and employs dual filtering. The rig
features electronic QSK keying
and a variable pitch control that
can be used for bandwidth con-
trol. It puts out approximately 3
watts. The kit comes with a nice
printed circuit board, all board
parts, air-variable capacitors for
main tuning and pitch control, and
a very nice aluminum case (I liked
the case the way it came and
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didn't bother to paint it). The kit does not in-
clude the potentiometer for volume control
(available from Radio Shack for about $1.30,
or at most hamfests). It also doesn't come
with the jacks to connect the headphones,
power and key; many people like to choose
their own types of connectors and keep them
in their ham shacks.

Putting It Together

The first page of the instructions says
“CAUTION: The MXM Simple Transceiver is a
very sophisticated design. It is recommended
ONLY for experienced builders.” This is prob-
ably the only line | disagree with in the entire
documentation—| found this a very easy kit to
build. However, new builders might need heip
with the alignment process.

The entire transceiver goes together on a
single printed circuit board. The board is very
clearly silk-screened and there is an excellent
parts overlay. There is also a nice parts list

2 B, NP 0L

Photo A. The MXM Simple Transceiver.

that helps avoid confusion and identify parts.
These features make it very easy to locate
the correct part and place it in the proper
place on the board. | found the single-sided
board easy to solder on. It is also fairly easy
to remove a part from this board if you should
put it in the wrong place or need to replace it.

The directions are not step-by-step, but
they are very clear and easy to follow. The
first part of the instructions explains in under-
standable terms the design of each section of
the transceiver. If you should have a problem
during the final testing, this part of the in-
structions becomes a valuable tool. The parts
overlay shows the underside traces of the
board as well as the labeled parts. This is an-
other great aid in finding possible problems.
The schematic is very clear and easy to read.

| often find myself doing really dumb
things. | will take great care in building a kit. |
will carefully align it. But, if it's late | may put
the kit away for a while and then do some-
thing like hook up the power back-
wards or put the board on the table
on top of small pieces of scrap wire
or solder. These things can lead to
major smoke. Whether you use
them or not, diagnostic aides such
as good schematics, circuit de-
scriptions and overlays showing
the bottom side of the printed cir-
cuit board are worth their weight in
gold.

| really liked the way the con-
struction steps were handled. You
build the transceiver in sections
and check and align each section
before proceeding. This gives you
intermediate sources of gratifica-
tion as well as making it easier to
identify problems as you build up
the kit.

The instructions are separated
into construction and alignment
sections. After you build a section
of the radio, you go to the appropri-
ate part of the alignment section.
The first section you build is the IF.
In order to align this section you
need a source for a 4 MHz signal.



THE ADVANTAGES
OF BUYING AZDEN

When you buy an FM mono-bander,
factory-direct from Azden (2, 6, 10, 220, 440), or
a headset, you'll enjoy these great advantages.

FACTORY-DIRECT SUPPORT: Engineers and technicians

from our factory perform all service, and our “all ham” sales
staff has years of experience.

RELIABILITY: Designed to MIL-STD-810, Azden radios are
MINIATURE D.P.D.T. commercial grade and virtually “maintenance free”.

PUSH/ON PUSH/OFF COMPATABILITY: For Packet, CAP and MARS.
TWO YEAR WARRANTY: Ever li‘ung 1s covered the first

year, and we only charge for labor in “the second year.

AAZDEN

COMMUNICATIONS DIVISION PCS-FM‘H Ehiﬂtﬂ'ﬁ-

These 6" X 6" gtaas enn:h:-s-ad

photovoltaic paneis produce

9 Vdc at 60 ma. ldeal for charg-
ng battenas and powering small
devices. Put two or more togeth-
er for more current and voltage.

Includes hook-up
CAT # SPL-EEH instructions. $ 5
each

Augat/Alcoswitch # MPE20EN
Miniature DPDT, push/on push/off switch.
Splashproof: O-ring on shoulder and inside
movable shaft provides moisture seal.
Rated 6 amps @ 125 Vac. RED 0.47
cdiameler cap. 0.25" diameler threaded
bushing. 0.8" behind panel depth. Solder
lug terminals. UL and CSA listed.

CAT # MPB-20 PCS-7200 220 MHz
|_25 for $53.75 ($2.15 each) | PCS-7300H 440 MHz
PCS-7300HD 440 MHz
PCS-7500H 6 Meters
- PCS-7800H 10 Meters
HANDHELDS
AZ-1] 10 Meters
AZ-61 6 Meters
AZ-21A 2 Meters

supply, compiete
with power cord, fuse
and on/ofl switch. Removed
from Seikosha # SP-2400 dot matrix printer. We don't
have the official specs on t