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com’s |C-2SRA handheld brings the world to
you. Its multi-band reception, two-meter
operation and perfect blend of features
expands your field of operation.

The wideband IC-25RA simultaneously
listens to two [requencies within 25-905MHz and
provides continuous coverage of AM, FM and
Wide-FM modes. Pocket beep, tone squelch and
subaudible tones are built-in so hearing your
favorite M broadcast while waiting for a call on
two-meters is easy. You can even listen to one
band while talking on the other!

Available in both a two-meter and 440MHz
version, the versatile IC-2SRA and IC4SRA give
you full operation on the two-meter and 440MHz
amateur bands. Features include: a sleek design
that fits comfortably in vour hand, up to five
walls output with four adjustable power levels,
three tuning systems, five programmable
frequency monitoring systems including priority
watch, 96 total memories, a battery saver and
DTMF pad for memory channel autopatching...
these handhelds are loaded with powerful
functions.

[com...expanding the boundaries of
technology to bring the world closer to you. See
the complete line of lcom handhelds at your
authorized lcom dealer.

IC4SRA 1C-20GA1

Handheld Handheld

Transceiver Transceiver
|C-25AT
Handheld
Transceiver

O
ICOM

CORPORATE HEADQUARTERS: ICOM Amernca, InC
Z380-1180 Ave. NE_ Ballevue, WA 58004

CUSTOMER SERVICE HOTLINE (206) 454-7619
CUSTOMER SERVICE CENTERS

18102 Skypark South, Sie 52-8, inane, CA 32714

1777 Phoenx Parioway, Sulle 201, Alanta, GA 30349

1 .y ML by, ol g aa 3071 - 85 Foad, Unit 9, Richmond, B.C. V6X 274 Canada
For full details and specifications call L T O 2380-116th Ave. N.E. Ballevue, WA 98004

the Icom brochure hotline at 1-800-999-9877. B s sgpicarty Sxcemt FOC i Woerg Sanos erissies. ZSAAPS!
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DUAL BAND GAIN
WITHOUT
PAIN

GET DUAL BAND PERFORMANCE
WITH ON-GLASS CONVENIENCE.

Larsen® Antennas announces a breakthrough in dual
band on-glass antenna design. The Kilglass™ KG 2/70
enables simultaneous use of the 2 meter and 70 centimeter
bands without sacraficing gain-and without drilling a hole in
your car.

The KG 2/70 operates as a half-wave on VHF and a
| collinear on UHE. It requires no ground plane yet achieves
| 2.5 dBd gain on 2 meters and 4.5 dBd on 70 centimeters.
| The antenna is factory tuned to provide ample bandwidth at
1.5:1 VSWR.

For top performance and long life, this dual band
antenna is constructed of a durable black polyurethane
coated whip and polycarbonate housing.

For more details on the KG 2/70 and our No Nonsense

one year warranty, contact your favorite amateur dealer or
the Larsen factory. In the U.S., 1-800-426-1656; in Canada,

1-800-663-6734.
You have everything to gain.

‘.QI'SEI'I Fintennas

L arsen is a regastered trademark of Larsen Elecmonics, Inc, US.A.
Kiilglass Antenna Senes LS. Parent #4,764,773
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' SOPHISTICATED ANTENNAS FOR THE NEW DECADE. ™
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132016 Grand Avenue
San Marcos, CA 82069
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NEVER saY DIE

Wayne Green W2NSD/1

Aspen '92

Anybody who has to be told twice
about the Aspen Ham Colloquium in
order to get him to decide to go, proba-
bly shouldn’t go anyway. We don't
need any wishy-washy namby-pam-
bies clogging up the works.

The ham business is in trouble and
action is needed. Yes, | said ham busi-
ness. Any of you commie fellow travel-
ers who still believe that socialism is
better than capitalism have your head
so farup your. . .er...armpit, that you
need some fresh air. Non-profit?
That's the ticket to bureaucracy and
lousy service.

As | pointed out last month, it's this
non-profit baloney which has so badly
screwed up our postal 'service’” and
our educational “‘system."”” The sooner
we lake these public projects private,
the sooner we'll start getting some pro-
ductivity. Just look at the terrible mess
our non-profit ARRL has made of our
hobby! They destroyed the American
ham industry 25 years ago, from the
manufacturers down to most of our
ham stores. Now they're non-profiting
away in Newington while technology is
squeezing us out of our frequencies. I'll
take for-profit and the merciless mar-
ketplace every time for efficiency.,

When we use the capitalist system
we vote every day with our dollars. And
this works for every range of products,
from Rolex right on down 1o Timex.
They both keep just as good time,
one’s just flashier than the other, Pri-
vate schools can provide better educa-
tions than public for every economic
level. Once we changed to public
schools in the last century our literacy
rate dropped and it's never come back
up to what it was.

The 16th Annual Winter Ham Collo-
quium will be in Aspen February 1-8th.
Gonna be there, skis and HT in hand?
We'll save a chair at our table for you.

Doing Something

Not everyone is sitting on their. . .
er. . .laurels, | see in EDN that Bob
KODYH is starting a science club in
Wichita to stir kids' imaginations.
Where are the experimenters?
“They're all around us, just waiting for
the opportunity to grow,"”” says Bob.

He's lined up mentors to help the
kids learn about aviation, electronics,
amateur radio, computers, photogra-

phy, astronomy, and so on. The local
Lions Club will help finance National
Science Fair projects.

Good idea. . .so0 how about getting
something similar started in your area?
Or perhaps as an activity of your ham
club?

| remember, way beforae | discovered
amateur radio, | had a greal interest in
science. | read everything | could get
on rockets and space travel when | was
around seven years old. I'd have loved
a club like that. When | was eight | got a
huge chemistry (Chemcraft) set for
Christmas. My grandfather even built a
workbench to go with it. | had a ball with
the chemistry set and built my first ra-
dios on that same workbench when |
was 14,

How about t? Our kids need all the
encouragement they can get. Or would
you rather see them dragging their un-
tied shoelaces around the malls, with
nothing much o do but cruise? If | ever
develop any job openings for experi
enced cruisers I'll be able to fill them a
thousand times over.

Radio Therapy

A chap in New Jersey has discov-
ered a way to ease pains, such as
those from arthritis, with low frequency
audio modulated radio frequencies.
Since he wants to put the device on the
markel, he's not given any delails. He
says it also works on horses with pulled
tendons and other pains. I'll try to find
out more,

Scientists have been gently zapping
cats with 2m RF, modulated at the
brain frequencies in the 3-15 Hz
range. The field strengths used are on
a par with what we normally experi-
ence when we use our HTs. Even al
these low powers the resulls with the
test group have been markedly differ-
ent from the control group.

No, they have no inkling so far as 1o
how brains demodulate the 2m energy
or why the resulting low frequencies
have such a powerful effect on the per-
formance and reinforcement of behav-
ioral patterns of the animals. These ex-
periments are certainly going to get me
lo use remote mikes with my HTs from
now on. . . particularly if any sub-audi-
ble tones are being used.

This work shows how much we have
to learn about the brain. . .and about
the effect of electromagnetic fields on
cells. It's interesting that many of these
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experiments are well within the re-
sources of the average amateur, the
only stumbling block being a lack of
curiosity.

Electricity has been gaining ground
in madicine in recent years. It's used
now to help the healing of bones and
soft tissue, in many cases healing
bones which have been broken for
many years. Transcutaneous electrical
nerve stimulation (TENS) is used to re-
duce chronic pain. Electroacupunc-
lure is helping the treatment of heroin
and cocaine addition. . .it even helps
smoking withdrawal and jet lag, and
improves learning and memaory.

My thanks to Dr. Adey K6UI, a lead-
ing researcher in this field, and to the
newsletter of the American Institute of
Stress for the above dala.

DXpeditioning

As | was reading a short item in
Chod's The DX Bulletin about a group
going to Albania, it got my juices up.
Lordy, what fun that'd be! Gee, | wish
some of these DXpedition groups
would remember poor ol' Uncle Wayne
when they're deciding who they want
with "em.

Well that's my reaction. . .what's
yours? Do you get the urge when you
read about DXpeditions? Do you say,
“Dammit, that sure would be fun!"*? Or
has a defeclive gene or irresponsible
parental upbringing grounded you? Or
perhaps you feel family responsibilities
have permanently clipped your wings?

| don’t care how busy | am or how
important work is, If | get invited on a
really good DXpedition, I'll have my
bags packed in minutes. Should | bring
along my cute little ICOM 7357 How
about some antennas? What else do
we need? My passport is al the ready!

No. I'm probably not the fastest oper-
ator in the world . . . though | think | am
and am willing to tackle the pile-ups
from the DX end with anyone who
wants to challenge me. I'll work those
piles, right on down to the mobiles and
QRP, and I'll still rack up contacts
faster than anybody else with my sys-
tem. I'll even try not to get testy when
the Goliath Big Gun DXers insist on not
wailing their turn. Aha, but will they
ever get a QSL? Heh, heh. Unk Wayne
is merciless with bullies,

So this group is headed for Albania
and monumential pile-ups...and I'm
sitting in New Hampshire writing this

damned editorial, watching the first
hints of red in the sky over Crolched
Mountain as the sun starts working its
way up. My barefool 735 is sitting at my
elbow, waiting. . . patiently waiting,
perhaps hoping to be packed away for
use in some fascinating spot.

Sure, travel is expensive. Well, it
isn't anywhere near as expensive as it
seems if you do some planning. Like
getting an airline credit card and rack-
ing up as many free miles as you can. |
use it as much as possible for company
expenses, s0 |'ve got enough free
miles saved up to circle the earth a few
times.

Ciothes? Heck, there aren't any
dress codes for most DXpeditions. Oh,
you don't want to look like a homeless
person. Some plain old Banana Re-
public stuff will do fine. That's what |
wear mosl of the time anyway.

You're probably not going to be DX-
ing from a country with a Hyatt ho-
tel. . .unless you're heading to Sabah,
where | recommend the Kinabalu Hy-
att. Great spot to visil. . . particularly if
you'd like to do some diving too. The
diving there is almost beyond descrip-
tion in terms of excitement. And one
more thing, you don’t even have to
bring a rig. . . the local hams couldn't
be more friendly, so they'll like nothing
more than to let you sit at their rigs and
work about 10,000 Japanese for them
.. . plus maybe 5,000 Indonesians. . .
if you'll handle the QSLs!

My first DXpedition was back in 1958
when six of us wenl to Navassa. We
first planned on Clipperton. | still have
the FOBAS call | got for that trip. . .
finally got to use it in 1966 when | visit-
ed Tahiti, where | used FOBAA's sta-
lion.

| got the call KC4AF for Navassa and
we had one heck of an adventure. |'ve
got to tell you about that sometime. We
went through a hurricane and almost
crashed on a reef getting there. Then
we came that close to getting killed
when we stopped at Haiti. You'll love
the part where | have to dive in shark-
infested waters lo retrieve some
Jdropped antenna elements.

That's part of the excitement of DX-
peditioning. You're going to rare spols
and you don't know what's going 1o
happen. Sure, it can be dangerous, but
that's part of the excitement.

Other DXpeditions can be luxuri-
ous. ..like the time | operated for a
couple of weeks from King Hussein's
summer palace. It doesn’t get any
more luxurious than that. . . complete
with a king for company on a ham-to-
ham basis.

Of course the burning of the Ameri-
can Library in Amman the day before |
got there and the stoning of our em-
bassy made walking about downtown
not particularly wise. Another Ameri-
can ham ignored the warnings and
managed to get beaten up by a couple
PLO soldiers. But then he was Jewish,
look pictures of the soldiers, and his
wife was wearing a miniskirt. . .three
very big no-nos in Jordan at the time.

| can’t understand why you haven't
gone on a DXpedition yet. It's fun and

Continued on page 84



KENWOOD

Comphct Champion!

TH _27A /47A * 41 memories. All channels

store receive and transmit
separately for "odd split”

2 mand 70 cm Super

Compact HTs

e DC direct in operation.
Allows external DC to be
used (7.2 - 16 volits).
Here is a great new addition to h ternal is
Kenwood’s HT family — the all new FEROn SIpNIa powe
TH-27A for 2 meters and TH-47A for
70 cm! Super compact and beau-

Optional accessories:

e BC-14: Wall charger for PB-13, 14

» BC-15: Rapid charger for PB-13, 14

@ BH-6: Swivel mount = B7-8: Six cell AA
Alkaline battery case ®* HMC-2: Headset
with VOX and PTT = PB-13: 72 V. 700 mAh
NiCd pack » PB-14: 12 V. 300 mAh NiCd
pack * PG-3F: DC cable with filter and
cigarette lighter plug * PG-2W: DC cable

* SC-30: Soft case * SMC-31: Standard
speaker mic® SMC-32:

used, the batteries are
being charged.
tifully designed, these pocket- dcatedar
sized twins give you full-size
performance.
¢ Large capacity NiCd battery
pack supplied. The standard
battery pack is 7.2 voits, 700 mAh,

Compact speaker mic
¢ SMC-33: Compact

speaker mic with
controls

o WR-2: Water

resistant

bag.

providing extended transmit time
with 2.5 watts. (TH-47A: 1.5 W)

¢ Extended receive coverage.
TH-27A: 118—165 MHz; TH-47A:
438-449,995 MHz. TX on Amateur
bands only, (TH-27A modifiable for
MARS/CAP. Permits required. Spec-
ifications guaranteed for Amateur
bands only.)

¢ Multi-function scanning.
Band and memory channels can
be scanned, with time operated
or carrier operated scan stop.

¢ Frequency step selectable for
quick QSY. Choose from 5, 10, 12.5,
15, 20, or 25 kHz steps.

¢ Built-in digital clock with
programmable timer.

®* Dual Tone Squeich System
(DTSS). Compatible with the
TH-26AT Series and the
TM-941A Triple bander, as
well as other Kenwood
series transceivers, this
selective calling system
uses standard DTMF to open
squeich.

¢ Five watts output when operated
with PB-14 battery pack or 13.8 volts.

¢ T-Alert for quiet monitoring.
Tone Alert beeps when squelch
is opened.

* Auto battery saver, auto power
off function, and economy power
mode extends battery life.

* DTMF memory.The DTMF
memory function can be used as
an auto-dialer. All characters from
the 16-key pad can be stored,

MORE

"1-..__\_\__

® Automatic offset selection
(TH-27A).

* Direct keyboard frequency entry.
The rotary dial can also be used
to select memory, frequency,
frequency step, CTCSS, and
scan direction.

e CTCSS encode/decode built-in.

e Supplied accessories:

Rubber flex antenna, battery pack,
allowing repeater control codes wall charger, belt hook, wrist strap,
to be stored! dust caps.

Specifications and fealures are subyect o change withoul notice or obligahon

Complete service manuals are avalable for all Kenwood transCceivers and mast aCCessones

KENWOOD U.S.A. CORPORATION
COMMUNICATIONS ATEST EQUIPMENT GROUP

PO.BOX 22745, 2201 E. Dominguez Street
Long Beach, CA 90801-5745

KENWOOD ELECTRONICS CANADA INC.
P.O. BOX 1075, 959 Gana Court
Mississauga, Ontario, Canada L4T 4C2

KENWOOD

... pacesetter in Amateur Radio



The TS-4508S.

Kenwood's goal is to always offer our
customers the most sophisticated achieve-
ments in technology. So, when it came
time to enhance our best selling TS-440S5
transceiver, we didn t hesitate.

The resulting TS-450S and TS-6905S
transceivers offer a combination of versa-
tility, flexibility, sensitivity, and selectivity
unparalleled in their price range.

The TS-450S offers competition class
reception and 100 W transmission capabili-
ties on all nine Amateur bands in SSB, CW,
FM, and FSK modes, with 40 W on AM.
The TS-690S also offers 50 W on six meters.

Foramazingly clear reception, Advanced
Intercept Point (AIP),' greatly improves the
receiver's dynamic range to an incredible

_'_I—u_

KENWOOD

The only transceiver that
could replace our best seller

108 dB. An optional Digital Signal Pro-
cessor, DSP-100, offers even further sound
clarity by tailoring the incoming and out-
going audio passband signals.

You'll find the TS-450S and TS-690S
provide truly outstanding sensitivity over
the entire band. Innovative “triple conver-
sion” also assures superior stability and
accuracy, particularly above 24.5 MHz, for
improved DXing.

Other refinements include: convenient
split frequency operation, advanced filter
functions, optional automatic antenna
tuner, and 100 memory channels with
flexible scanning selections.

Accessories include: PS-33 20.5A
power supply, PS-53 22.5A heavy duty
power supply, SP-23 external speaker,
5'1'450 internal automatic antenna tuner,

Bl LT F

AT-300 external automatic antenna tuner,
DSP-100 digital signal processor unit,
VS-2 voice synthesizer, SO-2 TXCO,
MB-430 mobile mount, PG-2X DC cable,
TU-8 CTCSS encoder, YG-455C-1 500Hz
CW filter for 455kHz IF, YG-455CN-1
250Hz CW narrow filter for 455kHz IF.
YK-885-1 2.4kHz SSB filter for 8.83MHz [F,
YK-88SN-1 1.8kHz SSB filterfor8. 83MHz [F,
YK-88C-1 500Hz CW filter for 8.83MHz IF,
YK-88CN-1270Hz CW filter for 8.83MHz IF.
YK-455C-1, 500Hz CW filter for 455kHz IF

KENWOOD U.S.A. CORPORATION
COMMUNICATIONS & TEST EQUIPMENT GROUP
P.O. BOX 22745, 2201 E. Dominguez Street
Long Beach, CA 90801-5745

KENWOOD ELECTRONICS CANADA INC.
P.O. BOX 1075, 959 Gana Court
Mississauga, Ontario, Canada L4T 4C2
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KENWOOD DIGITAL SIGNAL PROCESSOR DSP-100
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EDITED BY LINDA RENEAU KATUKM

Alhania Success

The International Amateur Radio Union
(lARU) team of operators/instructors re-
turned in early October from a successful
operation in Albania. The ZA1A team was
given the honor of establishing amateur radio
in Albania and training 12 Albanian students
to carry that seed further. During the expedi-
tion over 71,000 contacts were made. Thanks
to the ZA1A project, Albania is no longer arare
DX country and will continue to be active. On
October 8, the ARRL DXCC desk approved
the ZA1A operation for DXCC credit. The
NCDXF is aiming for the shortest ever turn-
around in QSLing for any major DXpedition.
They started shipping out cards as of October
26. The QSL address is NCDXF, P.O. Box 1,
Los Altos CA 94023. Please include two SAE/
SASEs. TNX Erkki “‘Eric’' Heikkinen
OH2BBF, Martti Laine OH2BH and Yaesu
USA.

Business on the Bands?

FCC Rule 97.113, ‘‘Prohibited Transmis-
sions,’’ could be changed to permit ‘‘per-
sonal business’'' communications, includ-
ing ordering pizza by autopatch. At the
recent ARRL National Convention held in
Saginaw, Michigan, FCC Private Radio Bu-
reau Chief Ralph Haller N4RH startled listen-
ers with this proposal, which he says was in
response to numerous requests from the ham
community to broaden the range of amateur
communications. The Commission indicated
that it was open to the filing of a request for a
rules change that would address certain as-
pects of quasi-commercial use of amateur ra-
dio spectra by hams. Among the possible
changes would be: allowing hams to conduct
personal and club business over amateur ra-
dio; increasing access to amateur radio for
local government activities and nonprofit or-
ganizations; permitting greater latitude in the
gathering and dissemination of news, even for
the media, by hams through amateur radio;
and permitting payments to educators who
operate amaleur radio stations for education-
al purposes. The proposal would also permit
hams to retransmit other radio services, such
as the Voice of America, WWV, and NOAA
bulletins.

Says Haller, "'As frequency managers, we
feel overly bureaucratic when we have to tell
you that you must not use your unused Ama-
teur Service frequencies for non-amateur pur-
poses. After all, the real anti-exploitation rules
are those rooted in your respect for the princi-
ples for which your frequencies are made
available to you, and by your good judgment.”’
[Unused Amateur Service frequencies?]
When traditional uses of the amateur bands
are insufficient to ""completely occupy all
available amateur spectrum,’’ amateurs

should be allowed to use “‘inactive’ frequen-
cies for these almost-commercial operations.
This would be on a secondary, noninterfering
basis with all other amateur radio communica-
tions. These secondary communications
would be limited to areas falling under FCC
jurisdiction, and where international regula-
tions do not take precedence. The question is:
What are the implications of this proposal, and
if such a proposal were accepted, how might it
change amateur radio? TNX W5YI Hepor,
Vol. 13, Issue #20, Westlink Report, No. 611,
and others.

Museum Station W4BFB

On Saturday, November 2, the Amateur
Radio Education Center at Discovery
Place, Charlotte's Science Museum, North
Carolina, opened its doors. Opening on the
same day were an OMNIMAX Theatre and
America’s largest Spitz Space Voyager Plane-
tarium.

Station W4BFB, under the direction of the
Mecklenburg Amateur Radio Society, invites
and encourages all licensed hams to use this
fine equipment.

The Science Museums of Charlotte accept
tax deductible contributions for the purchase
of more radio equipment and station supplies.
Contributions also enable them to conduct ra-
dio license classes. With a contribution of
$100, your QSL card is permanently sealed in
plastic and mounted on a wooden panel inside
the station for all to see.

For more information, write Science Muse-
ums of Charlotte, Inc., 301 North Tryon Street,
Charlotte NC 28202 or call (704) 372-6261.

Ham Arrested
for Owning Ham Gear

Eric Dobrowansky KA2YKC has been in-
dicted by a New Jersey grand jury on
charges of having amateur radio gear in his
car that can receive police dispatch chan-
nels, which violates New Jersey Statute A2A
124-4. The police channeis are adjacent to the
2 meter band. Dobrowansky was arrested late
last year by the Cranford police while trying to
assist that department in its hunt for a jammer
of its police radio communications. His mobile
ICOM IC-901 transceiver receives on the fre-
quencies of 136-174 MHz.

The indictment angered the New Jersey
amateur radio community. New Jersey hams
were already involved in a major political bat-
tle to overturn the 30-year-old law under which
KA2YKC was charged. The replacement mea-
sure, New Jersey Assembly Bill A-3044, or the
““Mendelsohn Law" after ARRL Hudson Divi-
sion Director Stephen Mendelsohn WAZ2DHF
who has been spearheading its passage,
would make possession of mobile scanners a
criminal offense only if the device was used in

conjunction with the commission of a crime.,
While hams in the community are deciding
what to do, or have perhaps already engaged
in doing some of the ideas they have thought
of (picketing the P.D.? getting on “‘Inside Edi-
tion”? forming a motorcade equipped with
banned gear and driving around town?), Eric
Dobrowansky KA2YKC has refused a court
plea bargain that would have permitted him to
enter a no-contest plea. Instead, he has elect-
ed to demand a jury trial. He is represented by
ARRL Volunteer Counsel John Norton N2IOB.
If convicted, Dobrowansky faces up to a year
in jail and several thousand dollars in fines, or
both. TNX Westlink Report, Number 610.

Let’s Talk Radio

A growing number of TVRO (satellite
dish) listeners have been tuning in and dis-
covering a very intriguing audio subcarrier.
This audio show is called Let's Talk Radio,
and operates every weeknight from 6 p.m.
Eastern till past 2 a.m. (9 a.m. till 2 a.m.
on weekends). It features live call-in discus-
sions about amateur radio, TVRO, and short-
wave listening, along with a wide array of
regular talk show hosts covering just about
any topic (usually between 9 p.m. and mid-
night). Operated by Jim Bass of Syracuse,
New York, the listening audience covers most
of North America! You can tune into the show
by looking at Spacenet 3, channel 21 (S3-21).
You'll probably see a scrambled picture, so
just turn off or unhook your videocipher unit,
tune into the 6.2 MHz audio subcarrier, and
join in the fun.

In addition, Jim has an HF receiver at his
home which he uses to uplink various amateur
radio nets to the satellite subcarrier. Current-
ly he uplinks the ATV net every Tuesday
night at 9-10 p.m., various swap nets (usu-
ally between 8-9 p.m.), and the weekend
TVRO HF net. Anyone who would like
more information, or who would like Jim to
uplink your net or special activity, should
contact Jim Bass, c/o Let's Talk Radio, P.O.
Box 254, Syracuse NY 13215. Or call him at
(315) 673-3752.

Tropical Hamboree

Every ham is encouraged to bring a
young nonham to the Youth Forum on Sun-
day, February 9, at the Tropical Hamboree
in Miami. Carole Perry WB2MGP, famous
teacher of amateur radio to young people and
conductor of the Youth Forum, also needs
good speakers and presenters under 18
years of age. Write Carole at P.O. Box
131646, Staten Island NY 10313-0006. (If nec-
essary, you may call Carole at 718/983-1416.)
For information on the Hamboree, write Chair-
man Evelyn Gauzens W4WYR, 2780 NW 3rd
St., Miami FL 33125.
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- LETTERS

Number 3 on your Feedback card

Orville Guiseth W5PGG, Minnetonka
MN | was thinking aboutl sending a sub-
scription to 73 to my grandson, who is
nearly 13 years old and just getting started
in ham radio. (This is the third generation
ol hams in the Gulseth family.) Then after |
saw the picture of WK3N's QSL card on
page 87 of the September 1991 issue of
73, | decided not 1o, That spoiled an other-

wise very good issue,

Orv, in a few months your grandson will
discover girls all by himself and we'll get
the subscription from him. You must have
a greal ime censoring all his newspapers
and magazines and keeping him away
from the TV. Imagine what would happen
if he ever saw Murphy Brown!. . .. Wayne

W.E. Beckman WASJIE, Buffalo IL |
have a problem | haven’t been able to re-
solve and am now requesting the help of
the amateur fraternity. I's the computer-
ized equipment in my Lincoln Town car
that puts out millions of harmonics, and
makes a royal mess on my 10 meter HR-
2600 transceiver. | haven't dared try my
lcom 730,

Remedial steps included good ground-
ing of the equipmenl to chassis, running
RG-8/U coax directly from the car battery
into the transceiver wilh ground sirap to
coax shield near both the baltery and rig.
No success. | have put ferrile beads on all
power and speaker leads inside the ng.
Still no success. (Ran out of beads and
could not do the mike leads.)

With the computer chip becoming more
and more prevalent in our society, more
problems are going to arise. Hopefully
some of the hams out there have found a
tried and true way of getting rid of all this
chirping in their mobile rigs and would like
lo pass that information on, I'd hate to
have to build a Faraday cage around the
darn thing; I'm hoping to find an easier
solution through my fellow amateurs.

Wolfie, my Toyota Previa van is mar-
velously sient and handles better than the
Lincoln. That's one way to cure all thal
hash. . .. Wayne

Mark Cronenwett KA7ULD/6, Santa
Clara CA After being inactive for several
years, | am very happy 1o see (thal you are
still around. Your editorials are the very
first part that I read then and now. | can see
that things must not have changed much.

Your editorial in the September issue
was great. The part about clubs was excel-
lent. | remember when | joined the local
club in Montana. Al 17, | was the youngest
member; the next closest was about to
retire. | didn't like it much after a while.

| have no problem with heights and
climbing towers, and | am also very helpful
by nature. So | found myself doing a lot of
lower work for all of the members of the
club who suddenly found they couldn’t do
it for themselves.

Now | am debating about joining a club
or not. | have noticed on the local re-
peaters that no one will lalk to you if you
don't belong to the club or group. | origi-
nally stopped because | was getting ha-
rassed for being a pirale station. Fortu-
nately, that hasn't started again.

From the Hamshack

Mark, what did you get in return for climb-
ing towers for the geriafrics, a hearly
handshake? If they make it worthwhile in
some way, no problem. You don't owe ‘em
free work, Same thing withaclub. . .ifit’s
fun, then join. It’s that simple. If itisn't fun,
forget 'em. And if they don’t want you on
their repeater, put your own on, and don't
let 'em use it. No, better, send me their
calls and l'll print 'em in my new Ham Hall
of Shame. . .. Wayne.

Kevin KD4CNH, Key West FL | can’t be-
gin to tell you how much | enjoy your edito-
rial in 73. | think you speak for the majority
of us new and future hams. | love the part
about the fogies. it reminds me of the “|
had to walk five miles to school, uphill both
ways, always three feet of snow on the
ground,” saying. I'm an avionics techni-
cian for the Navy, and agree with you
when you say most don't know what they
are talking about. | just believe if you can’t
say good things about a person, don't say
anything. If you're ever talking Florida,
give me a call on 10 meters. The 2510 is
always scanning! And | love to talk;, but
make sure you have some time to spare!

Kev, baby, if you don’t have anything good
fo say about a person, wrile an editori-

al. . .. Wayne

Robert Dickson NAUBK Mr. Green, if it
was notl for your efforts, | would have been
“out of there" a long time ago. Did you
know that 73 Magazine is the only ham
publication in the military bookstore on
Ramstein AFB, Germany? | read only 73,
beam [?] and Funk Amateur, which are
excellent mags, but if | had to pick one, it
would be your 73. Keep up the hard work,

Don Norman AF8B, Elyria OH The no-
code Technician license is changing ama-
teur radio rapidly. Although a recent QST
analysis says that 90% of new exams are
for no-code, it doesn’t fit my experience.
Seems more like 40% of total exams to
me.

Almost all no-code Techs that | have
mel are working on the code, and | have
had two pass their 13 wpm in VE sessions
I've worked.

If the hobby is to grow, we need more VE
sessions. No matter where a session is
held, candidates appear. | have assisted
in three sessions in Gilmer County, West
Virginia, and no session has had less than
10 candidates,

| suggest 73 magazine do some materi-
al on 6 meters. This was a lot of fun in the
late fitties. Suppose a 6 meter rig like the
Uniden 2510/2600 were available. Seems
like a natural for the no-code people.

Norm, ol’ boy. I've been hoping that the
last ham on 6m would write something for
Radio Fun so we 'd get more activity there.
It's a wonderful band . . .. Wayne

Robert A. Willingham NSUYA, Tularosa
NM You [Wayne]inquired in your note how
| had been received on the air. This is hard
to quantify. | can say that nobody has been
openly hostile to me; |'ve head a number
of derogatory remarks about us ''codeless
Techs'' voiced on the air among some of
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the “old-timers.” They don't think we can
operate correctly. Believe me: All the non-
sense and bad procedure isn't just on 20
meters! | don't think most of these know-it-
alls could pass a test on the FCC regula-
tions, much less Morse code! All of my
QSO0s have been on 2 meters so far, and
I'd say the "friendly vs. unfriendly” has
been about 50-50. As | say, nobody has
been openly hostile, but I've been given
the brush-off more than once. | find that
the other ‘'codeless Techs'' are always
eager to find a friendly voice. | might add
that while this part of the country is sparse-
ly populated, we've got a lot of 2 meter
repeaters available for use on the sur-
rounding mountain tops and a couple of
linked systems, one that stretches from
Texas to California. The resultis that | hear
a surprising amount of activity in the

As far as reception in other areas, that
hasn't been extremely warm either. | don't
have any close friends among the local
amateur community, but a lot of them
know me on sight and now know | am li-
censed. Nobody has inviled me to a meel-
ing of the local club. | went to the local
hamfest a few weeks ago and mostly all
who would talk to me were selling some-
thing. | did run into a guy | took the exami-
nation with and he seemed to be glad to
have someone to hold a conversalion
with.

There was one notable exception. |
walked up to the ARRL booth and intro-
duced myself to the section manager, Joe
Knight WSPDY. He extended to me what |
thought was a heartfeit weicome lo ama-
teur radio. (I've heard Joe on the air a lot,
on 2 meters, and running the net on HF,
and | think he is a genuinely nice guy.) |
guess the ARRL isn't all bad, but we knew
that anyway.

In general, | think a lot of these old-
timers don't realize the value to the hobby
a lot of us "codeless Techs” could be,
Just think of the repeaters, satellites, and
other high overhead goodies our money
could help finance. Your magazine might
become as thick as the Japanese ham
magazine you mentioned in one of your
editorials. To give you a little bit of my
technical background: I've operated my
own two-way radio shop, ran a telephone
construction company, consulted for
AT&T Long Lines and Mountain Bell in the
common carrier microwave area. | engi-
neered and buill a lot of the private and
industrial microwave systems in the
southwesl. I've done a lot of broadcast
engineering work, including building an
FM station from the ground up in El Paso,
Texas. |'ve had, along with all this, exten-
sive experience in the data communica-
tions field.

No, nol everybody has had the back-
ground that | have had, but just think of the
computer hobbyists out there who could
add their knowledge to the pool.

As far as operating on the ham bands,
right now I'm confined to 2 meters. My
next step is to gel involved with packet.
I've got an |IBM compatible computer al-
ready, so all | need is a TNC. | don't know
about ATV, | don't have anything worth
looking at, and nobody would want o look
at me! | would like to explore the mi-
crowave region and use the amateur satel-
lites, having had a lot of experience in
those areas. |'ve got mixed feelings about
trying HF. Look at the people you have to
associate with down there! I'm glad we of
the sub-human species have people like
you out there beating the drum for us.

Ed Libera, Jr., WT1W, Paimer MA | have
been licensed for one year now, having
attained the Extra class license in just un-
der seven months.

| read 73 every month, and | find that
between the articles and columns, spiced
with just enough advertisements, your
magazine is a very good buy for $2.95. |
don't want to subscribe, however, be-
cause | like to visit the YL who runs the
local newsstand.

Your editorials, | find, doillustrate some
of the nonsense that | have already ob-
served in my new-found hobby. It's an ugly
thing, the fact thal some hams have been
operating for so many years in the same
modes, on the same bands, talking to the
same people about the same things. Just
listen to 75 meters AM, you'll find some
don't even acknowledge the existence of
SSB. Then you have the politicians,
schizophrenics, drunks and dopers. Why
does such an enjoyable hobby attract
such weirdos?

| know people who spend all their air
lime on either 2 meter packet or windbag
repeater rag-chewing, always talking
about the same things. | get sick of being
told that if | buy UHF and microwave
equipment | won't have anyone to talk to.
Then you get these guys who hear new
operators on local repeaters and yell al
them rather than trying to coach them.

| have been nominated for vice presi-
dent of our local club, and will probably be
elected. All the older members want
someone younger (I'm 33) to have a place
in club management. | am sworn to gel
new members and educate new hams,
and to get these guys to talking about
things besides “'my dogQ's catarac! opera-
tion.”

Kathleen Smith VEIWKW, London, On-
tario | look forward to getting your maga-
zine every month at the newsstand. | love
your editorials. | find that there is a general
lack of enthusiasm with our local hams
when it comes 1o newcomers or interested
prospects, so you are correct. Not much of
a surprise!

I am a newcomer to the radio hobby, but
it seems to me that with an army of retired
hams locally, there could be some effort to
push our hobby a bit and lend a hand o
NewCcomers.

At my radio class there were only two
used rigs for sale, and no accessories at
all. No dealers showed up to show off new
equipment or even drop off catalogs. |
think that a list of used equipment could
have been compiled from the local re-
peater or from the local ham club.

| expected a visit from the president of
the local radio club to round up new mem-
bers, but this opportunity was missed as
well. | must admil that some members ol
the 2 meter club showed up and were well
received, so someone is doing some
thinking.

One suggestion | would make is that
amateur radio students could be paired
with older, more experienced hams to
help them find and get their stations run-
ning. Not to mention a chance to pass on
all that knowledge before it is lost 1o the
Silent Key Patrol!

| am temporanly inactive due to an ill-
ness and financial setback that forced me
to liquidate my station, but as soonaslam
able, | will be back on the air. The ques-
tions still stand, though: What kind of old
rig is dependable, who do| buy it from, and
how do | keep it running? Better yet, who
will take the time to explain?



e ViIM-3 Morse Machine is...
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Machine from AEA is the -
ultimate keyer. Whether

you're a contester, DX chaser or ragchewer, there 1s n addition to these features, the MM-3 is also a
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Number 4 on your Feedback card

The Simple TX TX

The perfect companion for the SupeRX receiver!

E ver since | introduced the Simple Su-
peRX (see the April 1991 issue of 73), I
meet QRPers looking for a companion trans-
mitter at every hamfest I attend. The trans-
mitter must have 2-3 watts output, provide
reasonable performance and cost, and be suit-
able for portable or backpacking use with the
SupeRX. It must also be able to operate on
any band from 80 to 20 meters. And now it
exists—the Simple Texas Transmitter (TX
TX). It produces 1.5-2.5 watts on any one of
four bands, 1s simple to build, and can be put
on the air in about two hours.

After developing the Simple TX TX, I have
a real sense of accomplishment. It only oscil-
lates where it should, and it’s not a particular-
ly exotic design. It uses a basic oscillator/
driver/amplifier scheme. There are a couple
of improvements over the classic circuits, but
by and large, it is a perfectly straightforward
application of several proven circuits. Refer
to Figure 1 for the schematic. Q1 is a bipolar-
transistor Pierce crystal oscillator. A tuned
output is desirable in a crystal oscillator to
maximize power output and reduce harmon-
ics. However, in the Simple TX TX, unlike
most circuits, the resonant circuit, T1, is in
the emitter of the transistor. This provides the
necessary stability and purity of the signal |
wanted.

I tried the microminiature 10.7 MHz IF
transformer in the collector circuit initially,
and attempted to take the oscillator output
from the secondary of the transformer, but
discovered that the output of the oscillator
was too low, requiring an additional stage to
drive the final amplifier. With the resonant
circuit in the emitter, the output of the oscilla-
tor, taken at the collector, 1s about 4 Vpp, and
it does not exhibit the distorted sine wave that
many crystal oscillators do.

The oscillator collector voltage is regulated
at 5 volts by Ul, a subminiature 78L05
voltage regulator rated at 100 mA. Since the
collector current of Q1 is only about 10 mA,
there is little stress on the regulator. Keying is
accomplished by controlling the 12 volt input
to the regulator via Q4. This arrangement
creates a smooth keying characteristic, with-
out clicks or other problems.

Q2 1s a conventional buffer/driver. The
2N2222A is capable of driving the final am-
plifier to about 1.5 watts with 12.0 volts, and
over 2.0 watts with a 13.5 volt supply. Q2 is
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by Bruce O. Williams WAGIVC

* SEE TEXT FOR VALUES
"% HEAT SINK Q3

keyed with the oscil-
lator by Q4. T2 i1s a
wideband balun
transformer that
drives a convention-
al class C final am-
plifier, Q3. Because
of the nearly pure
sine wave output of
the oscillator, the
output from the PA
is clean and free
from distortion.

The simple output
filter (L1, C7 and
C8) attenuates har-
monics, but provides
no impedance
matching. It 1s taken
directly from the
ARRL'’s Solid State
Design, a book by
Wes Hayward
W7Z0I1 and Doug
DeMaw WI1FB
(1986). Because the
output power is less
than 5 watts, this fil-
ter provides suffi-
cient filtering to
meet FCC spectral
purity requirements.

There are several
good bipolar ampli-
fiers available that
could be used for
Q3. The 28C799 is

WABIVC

Photo. The simple TX TX.




MFJ SWR Analyzers™

ME]J’s innmrative new
SWR Analyzer™ gives you a
complete lcture of your
antenna over an
entire band — without a
transmitter, SWR meter or
any other equipment!

All you do is plug your antenna into the
coax connector, set your SWR Analyzer™ to
the frequency you want and read your SWR.

Setting up and trimming your antenna:
Super simple and super accurate

You can instantly find your antenna’s true
resonant frequency right at your feedline --
that’s something a noise bridge just can't do.

You can monitor SWR changes as you ad-
just your beam or vertical — you'll know
right away which way to adjust it.

You can shorten or lengthen your dipole
and see the effect immediately.

The MF] SWR Analyzer™ is battery oper-

ated and handheld size so you can take it
right to your antenna. It makes it sooo0o0
easy to work on your antenna until it's just
the way you want it.

Create your perfect multi-band antenna

You can instantly check multi-band dipoles
and trap verticals to see if the low SWR
points are where you want them and adjust
your antenna until they're nght.

Mobile Antennas made easy

You'll find the perfect adjustment for your
mobile whip in seconds by actually seeing
the SWR as you pull the whip in and out
without transmitting.

You can easily find the ideal place on the
car for your mobile antenna by LhE‘LLIH%
different spots with the SWR Analyzer'™.

All kinds of uses

You can see how the SWR varies over
your entire band and quickly find your
usable 2:1 SWR bandwidth.

You can see your SWR change as you
drive under an overpass and see how mobile
whip flutter affects SWR.

You can see what happens as you swing
your beam toward the power line or away
from your tower.

You can see how rain or snow affects your
beam.

You can tune up your antenna tuner
without transmitting.

You can check the SWR of the input to
your linear am Ilher

You'll find all kinds of uses for this totally

MFJ-247 SWR

MEF]J’s newest SWR Analyzer™
has built-in 10 digit LCD frequency
counter — makes reading SWR easier
than ever.

N ‘“* MFI-247

189"

You can use the new
MFJ-247 as an SWR
Analyzer™, as a sen-
sitive high accuracy
150 MHz frequency
counter and as a signal
generator.

It has high contrast
LCD digits that don't
wash out in bright

1124

MF] HF SWR ANALYTER
MODEL WF - X7

self-contained handheld unit that’ll revolu-
tionize how SWR 1s measured.

Super Value: Several Instruments in One
You get a super value because several in-

struments are combined into a single portable

handheld unit.

It has a low distortion RF generator that
covers 10-160 meters, an SWR bridge that
gives forward and reflected components and
a computing circuit that automatically com-
putes the SWR and displays it on the meter.

Everything is automatic. All you do is set

sunlight like LEDs do -- they're actually
easier to read the brighter the light.

Reading SWR is automatic. All you do is
plug in your antenna, set your MF] SWR
Analyzer™ to the frequency you want and
read your SWR -- it couldn’t be easier!

The MFJ-247 is battery operated and
handheld size so you can take it right to your
antenna and work on it until it's just the way
you want it. Reads SWR 160-10 Meters.

You can instantly find your antenna’s true
resonant frequency right at your feedline -
that's something a noise bridge just can’t do.

You can monitor how SWR changes as you
adjust your beam or vertical -- you’ll know
right away which way to adjust it.

You can shorten or lengthen your dipole
and see the effect immediately.

CIRCLE 86 ON READER SERVICE CARD

- QG

the frequency and read SWR. It also has a
mqucnq. counter output so you can connect
a frequency counter for precise digital
readout.

Use 9 volt battery or 110 VAC with
MFJ-1312, $12.95. 74" x 24" x2%".

The best way ever to measure SWR
Here'’s the best way ever to measure SWR

. SO get yours today!

\1FJ VHF SWR Analyzer™

MFJ-208

SEQes

If you operate 2 meters this
MFJ-208 VHF SWR
Analyzer™ helps get your
antennas in tip-top shape. Just
pl\l.\lfg in the coax to find the
SWR of any antenna from
142-156 MHz. Use 9 volt bat-
tery or 110 VAC with
MEFIJ-1312, $12.95.

NEW . . . Two Models
for Commercial Radio!!

MFEJ-217 covers 30-50 MHz;
MFJ-218 covers 150-170 MHz.
These are only $149.95 each.

MEFE]J 600 MHz 10 Digit
LCD Frequency Counter
A perfect companion for MFJ-346

M.f k) Analyzer™ g 1 8995

'

New-
” N€W" A4 this handy
MFJ-346 frequency
counter to your sta-
tion and get high ac-
curacy frequency
measurements to 600
MHz with 10 digit
' : recision. It's also
compatible with the MFJ SWR Analyzers
and Antenna Bridge. Large quarter-inch
LCD digits make readmg easy. These high
contrast LCD digits don’t wash out in bright
sunlight like LEDs do -- they're actually
ﬂﬂSiEl‘ to read the brighter the light.

Four gate times let you select the resolu-
tion you need — selecting a 1 second gate
time gives you | Hz resolution. Has high
accuracy | ppm 10 MHz crystal time base
with adjustable calibration.

Uses high s ASIC and custom LCD
technology. 3-7/8 x 1-3/8 x 5-1/4 inches.
Uses 9 volt battery or 110 VAC with op-
tional MFJ-1312B, $12.95.

Analyzer" with LCD frequency counter

You'll find all kinds of uses for this totally
self-contained handheld unit that has revolu-
tionized how SWR 1s measured.

Has separate BNC input connector for use
as high accuracy frequency counter. Counter
has | ppm 10 MHz crystal time base; 01, .1,
1, 10 second gate times; .1 Hz resolution.
Uses 6 AA cells or 110 VAC with MFJ-1312,
$12.95. 4 x 1% x 7'% inches.

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

MF ME]J ENTERPRISES, INC.

Box 494, Miss. State, MS 39762
(601) 323-5869; TELEX: 53 4590
MEF] . .
Add S5 :a-:.'h shipping/handling; ©

nmhngquaht}'n ?mbk



readily available at low cost. It was common-
ly used as an output amplifier in CB rigs, and
is capable of up to about 4 watts. Of course,
the 2N3866, 2N4895, RCA 4013, or any of
several other TO-5 configured transistors can
be used. The MRF 472 and MRF 476 are also
usable with a slight change in pinout.

The Simple TX TX design is very forgiv-
ing. You can substitute parts of different val-
ues for almost any of the components shown.
The only critical parts are the 10.7 MHz
transformer, T1, and the output filter compo-
nents. [ tried several different values for
RFCI1 and RFC2, and the effect on perform-

ance was minimal.

Construction

[ built the Simple TX TX prototypes using
printed stripboard (see the table for sources
of parts). This product is easy to use, and not
expensive. So-called “‘ugly construction,”’
or what Zack Lau KH6CP/1 now calls
“*ground plane’’ construction, is another op-
tion. I personally have never had much luck
with this approach, but I know of many
home-brewers who do very well using this
technique. However, a printed circuit board
is available at a reasonable price (see the
table). Figure 2 shows the etching pattern for
the circuit board, and Figure 3 shows com-
ponent placement. You can get a complete
circuit board kit from MXM Industries. |
recommend using the available printed cir-
cuit board, since it speeds construction and
makes it difficult to **garf™" up the circuit.

Start your construction by installing the
power supply capacitors and keying circuit
components, and the 5 volt regulator, Ul.
Don’'t make the mistake of attempting to com-
plete the entire transmitter before testing the
individual circuits. Build one stage and check
it out before going to the next. Trouble-
shooting the entire transmitter will drive you
nuts, and there is a strong likelihood that you
will damage some of the components in the
process! After assembling the regulator and
keying circuit, make sure that the output of
Ul 1s approximately 5 volts (typically 5.02
volts), and that the keying circuit operates
properly. Only after this crucial step should
you continue.

Install the components of the oscillator
(R1, R2, R8, T1, C1. RFCI, QI, C2) and
verify that the oscillator is operational before
continuing to the buffer/driver, Q2. Tune T|
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for the best sounding

T2 Values signal, not necessar-

Band Primary Secondary ily the signal with the
80m 5T No. 28 enam. 1T No. 24 enam. most output. Check
40m 5T No. 28 enam. 1T No. 24 enam. that when the oscilla-
30m 4 T No. 28 enam. 1T No. 24 enam. tor is keyed there are
20m 3 T No. 28 enam. 1 T No. 24 enam. no key clicks or oth-
er anomalies during

keying. You can

monitor the output of the oscillator on a ham

Band c?ﬂm Eear Ve u: band or general coverage receiver. If you
80m 750pF 21T No.24 on T-50-2 have a i_:requency counter or oscilloscope, a
40m 470pF 14T No. 24 on T-50-2 small piece of component lead can be sol-
30m 300pF 12T No.24 on T-50-2 de.n?d into the board at _TPl to alln:w confir-
20m 210pF 12T No. 22 on T-50-6 mation of the proper signal. Don’t be sur-
prised if the frequency of oscillation is a hittle

above the frequency indicated on the crystal
(1-2 kHz). It’s easy to tune the output of the
oscillator to the frequency you desire later.

Extra Adjustment for 20 Meters

T1 is a microminiature (7mm) 10.7 MHz
[F transformer. To make the transformer res-
onant on the particular band of interest, a
padding capacitor must be added across the
3-pin primary. Different values for capacitor
C1 for operation on the 80, 40, 30, and 20
meter bands, respectively, 1s given in the
parts list.

Although the value for the padding capaci-

tor is shown as 27 pF for 20 meter operation,
some modification to T1 is also required.
There is a small ceramic capacitor mounted
in the base of the transformer. This capacitor
must be carefully removed before you install
the transformer on the circuit board.

Carefully break the capacitor in half, using
a very small, sharp X-ACTO® knife, and pull
the two halves out. Do not try to pull the
halves from the transformer base. First, care-
fully cut the leads connected to the halves,
then remove the halves.

Check continuity between the two outboard
pins on the 3-pin side of the transformer. If
there is no continuity, the transformer must
be replaced. With this capacitor removed, T1
will be resonant at 20 meters with the addition
of the 27 pF capacitor as C1.

The value of 39 pF for C2 limits the output
of the Simple TX TX to about 1.5 watts with a
12 volt supply. If you wish to increase or

decrease the output, some experimentation
with C2 will be required. I found that if the
value of C2 is as high as 100 pF, both Q2 and

the output transistor will exhibit extreme

heating, and shortly destruct! I found that the
usable upper-limit value is about 51 pF.

Winding T2
T2 is a broadband transformer wound on a

for $79.95 + $4 shipping.

Parts List
C1 20m, 27 pF; 30m, 18 pF; 40m, 51 pF; 80m, 330 pF silver mica or polystyrene
c2 39 pF silver mica or polystyrene
C3,4,5,10 0.1 uF, 50V monolithic
Cé 0.1 uF, 200V monolithic
C7.8 470 pF silver mica
C9,11 0.01 uF, 50V monolithic
C12 100 pF, 35V electrolytic
D1 36V zener diode 1N4754 or equi.
Q1,2 2N2222A
Q3 2SC799 or equi.
Q4 2N3906
R1,7 10k, 1/4W carbon
R2 47k, 1/4W carbon
R3,8 2.2k, 1/4W carbon
R4 5.6k, 1/4W carbon
R5 100 ohm, 1/4W carbon
R6 47 ohm, 1/4W carbon
R9 10 ohm, 1/4W carbon
RFC1 1 mH RF choke
RFC2 47 pH RF choke
T1 10.7 MHz microminiature IF transformer Mouser 421F222 or 421F223
T2 wideband balun core BN-43-2402
U1 78L05, 5V regulator
Y1 HC-18 crystal, 32 pF parallel select for frequency
Z1 FB-43-201 ferrite bead

Printed stripboard may be ordered from Dick Smith Electronics/American Electronics, P.O.
Box 468, Greenwood IN 46142. (800) 872-1373.

Transformers are available from Mouser Electronics, 2401 Hwy. 287 North, Mansfield TX
760863. Tel, (817) 483-4422; (B00) 346-6873.

For transistors and balun cores, you may contact Danny Stevig KA7QJY, P.O. Box 7970,
Jackson WY 83001, Tel. (307) 739-1634, evenings.

A drilled and plated circuit board is available from FAR Circuits (NSATW), 18N640 Field Court,
Dundee IL 60118. Price $4.50 plus $1.50 S&H.

You may also obtain a complete circuit board kit, which includes all board-mounted compo-
nents and a crystal on the QRP calling frequency for the selected band, from the author at
MXM Industries, Rt. 1 Box 156C, Smithville TX 78957. Tel. (512) 237-3906. Price for the
complete kit with crystal is $32.95 plus $4.00 S&H. Texas residents add sales tax.

A complete transmitter/receiver kit on a single board (uses the SupeRX receiver) is available




TWO NEW MODELS

ULTRA HIGH SENSITIVITY

FIND FREQUENCIES FAST

LOCATE RF SOURCES

CALIBRATE EQUIPMENT,
ANTENNAS, CIRCUITS

e 2 INCH LED BAR GRAPH
BRIGHT RED DISPLAY SHOWS
THE RELATIVE RF SIGNAL
STRENGTH OF INPUT SIGNAL
(NO BACK LIGHT REQUIRED)

® SWITCH SELECTABLE
DOT OR BAR GRAPH

e ALL MODELS COMPATIBLE
WITH MFJ ANT ANALYZER

® 3-12 VDC AUTO-POLARITY
POWER INPUT - WILL
ACCEPT DC POWER PLUG
CENTER NEG. OR POS.

STARTEK
(BAR GRAPH - COUNTERS)

TWO NEW MODELS

1-1500 MHZ &
1-3200 MHZ

® 3-5 HOUR PORTABLE
OPERATION WITH
STANDARD FACTORY
INSTALLED NI-CAD"s

® 3 GATE TIMES
® 1PPM TCXO TIMEBASE

® DISPLAY HOLD SWITCH
WITH INDICATOR

® FULL YEAR
LIMITED WARRANTY

e BRIGHT RED LED DIGITS
(NO BACK LIGHT REQ'D)

® DESIGNED & 100%
ASSEMBLED IN USA

¢ WHILE CHARGING NI-CAD
BATTERIES- COUNTER
CAN BE USED OR
SWITCHED OFF

e StarCab™ f ‘
MODEL 15-BG
ALUMINUM CABINET 1 MHZ - 1.5 GHZ. . . .$220.
ALL PRICES

INCLUDE FACTORY
INSTALLED NI-CADs &
110VAC ADP/CHARGER

MODEL 35-BG
. 1 MHZ-3.2 GHZ. . . .$255.J

---—ﬂ-"— S -
NI L LR

it MENGITITY 1.5 GHE AF COUNTER RGN SENATITY 3.2 04T W COUNTER

jspooooo 2000000

#1500A
1-1500MHZ

1-1500MHZ
$158, #15-BG §220. #35BG $265. $250.

FREE CARYING CASE & TELESCOPING ANTENNA WITH PURCHASE OF MODEL 35-BG, 15-BG OR 3500

FREE CARRYING CASE WITH PURCHASE OF MODEL 1500HS OR 2500
LIMITED TIME OFFER - YOU MUST MENTION THIS AD WHEN ORDER IS PLACED

m ANTENNAS = PROBES

| #¥TA80 Telescoping BNC antenna ... 12,00 #LP-22 Probe, Low Pass/Audio. $22.00
% : fTA-80-L Telescoping-elbow BNC .....15.00 use with 2500 & 3500,
J #RD-160 150 MHZ Rubber Duck BNC. . .16.00 Attenuates RF noise,
| #RD-2750 27 & 50 MHZ 11* RD-BNC .. .28.00 #P-110 Probe, freq counter or. . . .39.00
u ’ #RD-460 450 MHZ Rubber Duck-BNC. . .18.00 scope use, 1X, 10X,
#RD-800 800 MHZ Rubber Duck-BNC. . .29.00 200 MHZ scope use,
= MiSC ® BNC INTERFACE CABLE
#CC90 Black vinyl Zipper carry case . .12.00 #8NC-18 18" 50 Ohm cable. . . . .. 6.50
: - #DC-890 12VDC Auto adaploricharger . . .9.00 male BNC ea. end
g #BNC-RCA Adaptor, ......... 2.00
= S F-BNC to M-PHONO
S ™ /
e Tt ORDERS & INFORMATION
e —— . 305-561-2211
ORDERS ONLY - TOLL FREE
STAR TEK INTERNATIONAL INC 800-638-8050

TERMS: Shippi I for Florida add $4 tax, US &
308 NE 38th ST., FT. LAUDERDALE, FL 33334  Canada add 29684 min $10 mas, al others add 154 of totsl. GO
fee $4, Payment by VISA, MC, DISCOVER, COD for CASH or MO,

PHONE (305) 561-2211 FAX (305) 561-9133  Prices & specifications subject 1o change without notice or obligation.
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REMEMBER...A LOW COST POWER PACK

WITHOUT PERIPHEX'S QUALITY IS NO BARGAIN

PER

S FOR
EX POWER PACK
IPHD ~N P E H

\‘\\\.SUPEH PACKS FOR
ICOM 2/4SAT & 24AT

BP-83 7.2V 600mah

$33.50
BP-83S 7.2V 750mah
$43.50
BP-84 7.2V 1000mah
$57.00
BP-84S 7.2V 1400mah
$63.00
BP-85S 12V 800mah
$76.00

NDED
CITY

EXTE
CAPA

SAVE ON THESE POPULAR
PERIPHEX POWER PACKS
BP-7S 13.2V 1200mah ... $65.00
BP-8S 9.6V 1200mah ... $65.00

SAVE WITH THESE
YAESU VALUES
é (F FNB-4SH 12V 1000mah
KW u
IV
FNB-12 12V 500mah
$45.95

FNB-14S 7.2V 1400mah
“"SEND FOR FREE FNB-2 10.8V 500mah

F i

$59.75
FNB-17 7.2V 600mah
$35.00

CATALOG" §22.50
KENWOOD
PERFORMANCE PLUS
W
e
BIG SAVINGS! &\ ﬁéj /@
PB-25/26S 8.4V 900mah G -
o |\
PB-112V 1200mah
$67.00 J
PB-8S 12V 800mah
$59.00

Manufactured in the U.S.A_with matched cells, these
Super Packs feature short circuit protection and

BN-43-2402 binocular balun core. 1 start
winding T2 by putting the secondary 1-turn
winding on first—1 turn of #24 enameled
wire for operation on the 80, 40, 30, and 20
meter bands—then I wind the primary over
the secondary.

The turns ratio for the primary winding
varies with the particular band. For 80 and 40
meters, it's 5 turns of #28 enameled wire; for
30 meters. it's 4 turns of #28 enameled wire;
and for 20 meters, i1t's 3 turns of #28 enam-
eled wire.

The primary leads should come out of one
end of the core, and the secondary leads out
of the other end of the core. The balun core is
extremely small, and the holes through the
core are also small. If you have to use larger
size wire, you may have problems getting all
the turns on. You can use a larger balun core,
of course, but some experimentation with
turns and turn-ratios will be required. If you
don’t have a binocular type of core, a broad-
band toroidal transformer can be substituted.
Solid State Design gives information for us-
ing toroidal cores as broadband transformers.

Output Filter

The final power amplifier, Q3, i1s a
straightforward configuration which you
may recognize as about standard for most
QRP transmitters. The value of RFC2 is not
very critical. I have tried values from 15 yH
to 1 mH with little effect on performance. |
found that the 1 mH value reduces the output
a little, just because of the additional resis-
tance of the winding in the higher value.
Values from 25 to 100 gH will work fine. D]
is a 36 volt zener diode that protects Q3 from
damage in the event an antenna is not con-
nected when the transmitter is keyed.

Testing and Operation

If you have followed my suggestions about
assembling each stage separately, by the time
vou finish construction, the transmitter will
be ready to use. A few preliminary tests are a
good idea, however. NEVER test the trans-
mitter without a dummy load (of at least a 5
watt rating). If you don’t have a suitable dum-
my load, you can construct one by placing
three 150 ohm, 2 watt resistors in parallel, or
by using any number of combinations. Al-
though I have a 10-1000 watt dummy load, I
generally use a small, calibrated SWR/

wattmeter with a home-built dummy load. I
find that my commercial dummy load/
wattmeter is poorly calibrated at low power
levels, showing less than a watt when the
actual power is over 1 watt. One sure way to
get a good estimate of output power is with an
oscilloscope.

It is essential, even at low power levels, o
use a heat sink on the final amplifier. In fact,
it may be a good idea to put a heat sink on Q2,
since it does carry a heavy burden in this
design. Although during tune-up the final
amplifier may seem to be running cool, when
it is mounted in a cabinet, the circulation of
the cooling air may be impaired. In the same
vein, be sure to install a ferrite bead, Z1, on
the base lead of the final amplifier.

It is possible to VXO the crystal a little by
placing a capacitance across it. Don’t expect
too much of a shift, however. Maybe just 2-3
kHz. Remember that the tuning capacitor
must be isolated from ground. [ use a DPDT
switch with a center OFF position, and con-
nect the two center connections across the
crystal. In the center OFF position, no capac-
itance appears across the crystal, and the
frequency will be whatever the crystal gen-
erates. | placed two capacitors across the
other two poles, so that if the switch is in
one position, that capacitor controls the fre-
quency, and if it’s in the other position, the
second capacitor controls the frequency. If
you can't get the frequency where you want it
with a fixed capacitor, there is room on the
switch to mount a small variable capacitor to
fine-tune it.

Good luck with your Simple TX TX! The
project is so simple that you should not expe-
rience any major difficulties. If the darned
thing doesn’t operate right off, check your
wiring for solder bridges, and see that the
components are in the right place. With the
Simple SupeRX, no problems have been re-
ported to me apart from two isolated part
failures not the fault of the design. If you
think you have a problem that I might be able
to help you with, or if you just want to talk
about it, please do not hesitate to write or
even call. B8

You may contact Bruce O. Williams WAGIVC
at MXM Industries, Rt. 1 Box 156C,
Smithville TX 78957. Please enclose an
SASE.

GO WITH THE WORLD LEADER IN LOGGING SOFTWARE!

The WB20OPA LogMaster

HF Logging System for PC Compatibles

QSY and Send DX Spots From DX PacketCluster Window.
Kenwood, lcom, and Yaesu Rigs Supported.

Import K1EA CT (Or Any Other Format Upon Request).
Auto *Needs" Indicator As Yow Enter Log information

$69.95 Complete,

#+ Used By The Gordon West Radio School.
¢ Featured At The WSMIR Space Exhibit.

¢ Simple To Operate, Full Featured, and Ve Powerful,
¢ 30 Day Money Back Guarantes,

Demo Disk $5.00 (Refundable With Purchase)

Sensible Solutions

P.O. Box 474, Middletown, NJ 07748, US.A, Tel: 1-800-538-0001

Outside Of U.S. And Canada: (908) 495-5066
VISA And MasterCard Accepled
Professonal Software For The Radvo Amateur, - The Difference s (Jear To See”

European Distributor: LLE. Reimers Box 213, 5-261 23 Landskrona, Sweden Tel: 0418-13926

_ L
overcharge protection, and @ 12 month warranty 4

All inserts in stock or available from authorized dealers. Y
L

CALL US TO DISCUSS YOUR BATTERY REQUIREMENTS

Add 54.00 Shipping & Handling
Connecticut residents add 8% tax.

ABPCRIPHEX Inc.

115-1B Hurley Rd., Oxford, CT 06478

8006348132
In Connecticut 203+2643985 — FAX 203+262+6943
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Heterodyne Headache #21.335

(et fast relief with a Why listen to carriers?
The MagicNotch filter:

ma gil: lll nntl:h + is fully sutomatic. No tuning is necessary.

automatic notch andio Niter - easily installs between the rig andan
externul speaker or headphones,

« can be left onall the time while operating
SSB.

« shows lller operation with its 2 color
LED.

Magically removes all - gligwsyou to work ans4SSB signal under $11495 m “ﬂ“
heterodynes caused by a 20 over 9 carrier.

tuners, carriers, CW, - requires 12 VDC—usually available from
computer RFI and other the accessory jack on your rig.
similar QRM!

j*Com - POBox194 T - Ben Lomond CA 95005 - (408) 335-9120

UPS shappmg included

CA residents please add sales tax
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RF EXCITED
LASERS

Use your ham experience
to enter a new and exciting field!

Experiment with eight or more watts of laser power to cut, weld,
engrave and solder a wide variety of materials including, plastics,
wood and anodized aluminum. Communicate or image in the far
infrared.

With Synrad’'s 8 to 10 Watt output laser tubes, available for only
- $700, we make it easy for you to start your own laser business.

These CO, laser tubes, energized by 100 Watts of 45 MHz RF are
the same type of lasers used by industrial plants and the military.
Synrad will supply the circuit diagrams and instructions to build the
simple oscillator required or you can purchase all the parts from us
you need to build the laser.

With thousands of Synrad lasers currently being used for marking,
soldering, engraving, machining, and laser surgery, we manufacture
more CO, lasers than any other company in the world. We've got
lasers with powers up to 240 Watts.

Isn’t it about time you used your ham know-how to start your own
state-of-the-art business? Call or send for details.

——-—1
STOCK ITEM  |umesiass AND OACCEPTED CALL FOR MORE DETAILS

(206) 483-6100

S YNR A D INC. FAX (206) 485-4882

11816 North Creek Pkwy. N., Suite 103, Bothell, WA 98011-8205
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Enjoy NEVER
CLIMBING |
YOUR TOWER I

AGAIN

Are you too scared or too old to cimb? Never
climb again with this tower angd elevator tram
system. Voyager towers are 13 and 1B inch
trianguiar structures stackable to any height in 7
1/7, 8 3/4' or 10’ section lengths. Easy 10 install
hinge base, walk upD erection. Next plumbp tower
with leveling DOITS In Dase. Mount rotor anag rge
heavy Deams Oon Hazer tram and with one hand
winch to top of tower for normal operating
position. Safety lock system operates while raising
or lowering. At last a cheap, convenient and safe
way to install and maintain your beam, This is a
deluxe tower system that you can enjoy today

SPECIAL TOWER PACKAGE: 5C ft. high by 18"
face tower kit, concrete footing section, hinged
base. HAZER kit, Phillystran guy wires, turnbuckles,
earthscrew anchors, 10" mast, thrust bearing, tool
kit, ground rod and clamp, rated at 15 sq. ft
antenna load @ 100 MPH, $1974.95.

':i" Dy 15wl TDWEY e Di0g 85 dlVE $1670.95
HAZER 2 for Bonn 250wy Outy alum 1250 fwnd I 32495
-1-0"-'-' for Bohn 5500 S0 B T e a0 43195
HATE :'-;""'!' RO it Ol 5T %8 e Fowang d 30395

TE-25 Ball thrust Dearmg. 204 Ml m2s O 7495

HEW NEW HEW LW MEW L3
HAZER e B Tranat System o Born 45, 00 it eend g
HAZER i44 Trangs Systam for Bern 55 2299 ft wind icad

Satisfaction guaranteed. Call today and order
by visa, M/C or mall check. Immediate delivery

Glen Martin Engineering, Inc.
Dept. A

RR 3, Box 322,
Boonvilie, MO §5233

816-882-2734

FAX: B16-882-7200

PC GOES/WEFAX 3.0 $250
PC GOES/WEFAX 3.0 is a professional fax reception sys-
tem for the IBM PC. It includes an AM/FM demodulator,

software. cassette tutonal and 325 page manaul. Check
this partial kst of our advanced features

Res. up to 1280xB00x256 APT LatLon. Gnds
Unattended Operation  Orbital Predcition
Colorization Frame Looping
Zoom, Pan, Rotation PCX & GIF Export
Contrast Control Grayscale Printing
Tuning Osoilloscope Infrared Analysis
Photometry/Histograms Vanabie [OC & LPM

PC HF FACSIMILE 5.0 $99

PC HF Facsimile 5.0 is a complete shortwave FSK fax
system for the I1BM PC. It includes an FSK Demodulator,
software, 250 page manual and tutorial cassette, Call or
write for a compiete catalog of prooucts

Software Systems Consulting
615 S. El Camino Real, San Clemeante, CA 92672

Tel:(714)498-5784 Fax:(714)498-0568
CIRCLE 250 ON READER SERVICE CARD
73 Amateur Radio Today = December, 1991 15




Townsend Electronics

RIG
SAVER

« Allows you to
safely mount
your hand-held
or mabile radio
where you can
see the conlrols.

* Vinyl coated adapler
plate protects your
radio.

« SlimLine $24.95.
Heavy Duty $29.95
+ 33 000S &H

*» Adaptable to nearly
any vehicle or
slation use.

* Mounts on ANY
single flat surface

1-219-839-5203

P.O. Box 415
Pierceton, IN 46562

BEAM INDICATOR

& BrigHT LED sticAToma Wil
E™ WESOLLITION

# ADJUSTABLE BEAM WIDTH AND
LOMNEE FATH MNDICATION

* Custou QrReat CimcLl MaP on
Wi I'JTH

s prosarnE 16" £ 16" 1 17 Frans

See your beam'’s coverage on a custom Great
Circle Map with a simple rotator connection.

$189.95*
GREAT CIRCLE MAPS

Four color maps centerad on your QTH

Laminated 22* or 16" $35.00°
Framed 16" $59 95"
Framed 21" $74.95°

*S & H nciuded | contnental U S)
CA Resgents please add 7 25% sales tax

Cafl or wriig for more miormabon

VECTOR CONTROL SYSTEMS

1655 N. Mountain Ava_, Suite 104-45
Upland, CA 91786+ (714) 985-6250 °
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ZD ENGINEERING PRESENTS
%* % % % THE CATV % % % %

HARDLINE MATCHING TRANSFORMER

The ID Engineering quorier-wove maiching transformer is
designed to provide an accurate and broodbanded
impedance match between very low loss 75 Ohm CATV

hardline and a 50 Ohm load. In addition it provides o

refioble and inexpensive method of attaching type N or SO-
239 connecton.

Matching transformers are buill for the following frequencies.
144 MHz 222MHz. 440 MHz. 903 MHz. ond 1296 MHz. Units

below 200 MHz are built with type N or SO-239 connecion
while all oihers are bullt with type N only.

Units ore bullt to fif 1/2. 3/4 ond 7/8 nch haedine

Custom Duilt fronsformers ond 2-port power divider ore
avaiiabie for any frequency between 50 MHz ond 1.3 GHz
as are units buslt to fit other szes of hardine. When ordering.
pleass include a 4 inch section of your hardine ond specty
the design frequency ond connector type you need

Price for 144 MHz unis i $29.95 per por phs 5500 shipping
UPS. 222 MiHz, 440 MHz, 903 Mz, and 1296 Mz units are
$27.95 per por plus 5500 shipping UPS. Chio Res. odd 55%
sobes fox Customn built pices on request.

ZD ENGINEERING

Poul H. Donwactor WEZD
605 Bolsiey Avenue.. Findiay, Ohio 45840
PHONE 419-424-8755

Contact Advertisers Easily
Use your Reader Service Card
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1691 MHz Weather
Satellite System

1691 MHz GaAs FET Pre-ampl.

model TS-1691-P.Amp $175
1691 MHz Receiver

model TS-1691-Recvr $450
Decoder Board & Software

model TS-VGA-SAT3 $300
Decoder Board & Software

model TS-VGA-SAT4 $399

Low Loss (microwave) Coaxial Cable (65 ft)
with connectors.

model 1691-coax ass'y $55
1691 MHz Loop-Yagi Antenna

model 1691-LY(N) $97
1691 MHz Loop-Yagi Extension

model 1691-LY-XTN $80

Demonstration Disc (IBM-PC VGA compatible)
of signals recorded from WX-SAT system.  $5

Shipping: FOB Concord, Mass.
Prices subject lo change without noice.

=
e ————

@ SPECTRUM INTERNATIONAL, INC.
Post Office Box 1084, Dept. S
Concord, Mass. 01742, US.A.
Phone: (508) 263-2145

Fax: (508) 263-7008

CIRCLE 183 ON READER SERVICE CARD

16 73 Amateur Radio Today » December, 1991

Let’s Talk Radio
7 days a week
6pmto 12 pmon
Spacenet-3,

ICOM]

Transponder 21.

kVHF

COMMUNICATIONS

9:00 am - 5:30 pm
weekdays

Weekends and evenings
by appointment.

280 Tiffany Avenue
Jamestown,

New York 14701

Western New York s finest amatuar radie dealer,
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FEEDBACK

In our continuing effort to present the best
in amateur radio features and columns, we
recognize the need to go directly to the
source—you, the reader. Articles and
columns are assigned feedback numbers,
which appear on each article/column and
are also listed here. These numbers corre-
spond to those on the feedback card oppo-
site this page. On the card, please check
the box which honestly represents your
opinion of each article or column.

Do we really read the feedback cards?
You bet! The results are tabulated each
month, and the editors take a good, hard
look at what you do and don't like. To show
our appreciation, we draw one feedback
card each month and award the lucky win-
ner a free one-year subscription (or exten-
sion) to 73.

To save on postage, why not fill out the
Product Report card and the Feedback
card and put them in an envelope? Toss in
a damning or praising letter to the editor
while you're at it. You can also enter your
QSL in our QSL of the Month contest. All
for the low, low price of 29 cents!

Feedback# Title

Never Say Die

QRX

Letters

The Simple TX TX

Review: Ramsey 2m Transceiver Kit

Review: Baycom Packet System

Project INSPIRE: A Space Shuttle

Experiment

8 Review: ZD Engineering Hardline
Matching Transformers
9 Review: Yaesu FT-990

10 The QUAG-V

11 Computerized Tuning for Ramsey
Receiver Kits

12 Review: ICOM IC-25RA

13 Not Just Another Island

14 Ham Help

15 73 International

16 ATV

17 Updates

18 Hams with Class

19 Hamsats

20 ''Cheap and Simple'' Power Supply

21 QRP

22 RTTY Loop

23 Dealer Directory

24 Homing In

25 Above and Beyond

26 Special Events

27 New Products

28 Ask Kaboom

29 Random Output

30 Barter 'n' Buy

31 Propagation
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73 Review

The Ramsey 2 Meter

by Rick Littlefield KIBOT

Transceiver Kit

Build your own high-quality FM rig the easy way.

Number 5 on your Feedback card

Ramsey Electronics
793 Canning Parkway

Victor NY 14564

(718) 924-4560

Price Class: FTR-146, $150;
FTR-C (cabinet), $25; add
$10 S&H, plus $4.50 for COD.

hen Ramsey Electronics first adver-

tised the FTR-146 2 meter transceiver
kit, the promise of a synthesized VHF radio for
$149 was just too attractive to pass up. My
only fear was that a project this inexpensive
might be difficult to construct—or not work
very well. Fortunately, these fears proved un-
founded.

Features

The FTR-146 is a six-channel diode-pro-
grammable PLL-synthesized FM transceiver,
covering 144.000 to 147.995 MHz. ""Diode-
programmable synthesis’ means that you se-
lect six of your favorite operating frequencies
and program them into the radio when you
build it. Programming is done by installing
diodes in a binary matrix, a procedure that is
much easier than it sounds. Transmit offsets
for +600 kHz, —600 kHz, and simplex are
also programmed in by installing diodes.
Ramsey conveniently provides a 12-position
switch with the kit, so you can add up to six
additional channels by expanding upon their
diode matrix.

FTR-146 RF output is rated at 4-6 watts,
which is plenty of signal for base or close-in
mobile operation. Since the radio draws only
1.5 amps on transmit, nearly any inexpensive
CB-type supply will provide enough power.

Although amenities like a signal strength
meter, microphone, and built-in speaker
aren't provided with the FTR-146 kit, it
does include attractive “packet-ready” fea-

tures other radios
may not

IRAMSEY | FM TRANSCEVER
-
- -

OFF

VOLUME SQUELCH

Photo A. Completed FTR-146, front panel.
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have—like PIN-diode T/R switching and a
DIN-type TNC jack on the rear panel. An on-
board jumper selects squelched speaker-lev-
el audio or unsqueiched discriminator-level
audio for your TNC. For an additional $24.95,
Ramsey offers an attractive 9" x 6" x 1.5"
cabinet with silk-screened front and rear pan-
els, and matching knobs. | found plenty of
room inside this enclosure to install a home-
brew channel expansion board and a 3"
speaker.

Constructing the Kit

With any kit, the dividing line between suc-
cess and frustration usually depends on
two key factors: the integrity of the circuit
board, and the clarity of the instructions. A
poorly designed board or a confusing man-
ual can turn even the simplest kit into a night-
mare Happily, | found the FTR-146's CAD-
designed two-sided PC board an absolute
pleasure to construct. Part locations are silk-
screened on the component side, and there’'s
plenty of space for everything to fit. You
won't need the dexterity of a brain surgeon to
make it look professional. The same CAD pro-
gram that generated the board layout was
used to produce striking 11" x 17" multi-
colored parts placement and schematic dia-
grams for the manual. Credit goes to project
designer Tom Hodge WA2YTM for some fine
computer work.

In a similar vein, | found the kit's
documentation, written by Dan
Onley K4ZRA, to be
equally impressive.

The manual

Photo B. Completed FTR-146, rear panel.

has over 100 pages of information and dia-
grams to guide you through construction,
complete with check-listed steps, mini-sche-
matics, and parts placement figures for every
stage. Even the parts list is cross-referenced
to the installation steps in the manual!l The
instructions are not only detailed, they're edu-
cational as well. By the time | completed the
project | had learned a great deal about how
synthesized transceivers work.

For the most part, you won't need special
tools to complete this project. However, if you
make a mistake, you may need a vacuum-type
desoldering tool (or a roll of Solderwick™) to
remove parts from the radio’s double-sided,
plated-through, PC board. Radio Shack’s de-
soldering iron (#64-2060) is inexpensive at
$8.49, and does this job well. Also, tune-up
requires nonmetallic tuning wands, including
one with an insulated metal tip like the GC-
8608 (Radio Shack Tuning Wand Set #64-
2230). Finally, some of the air-wound induc-
tors are formed on a 3/8-inch 18-TPI bolt. If
you don’t have one on hand, this could mean
an unscheduled trip to the hardware store.

Improvements

| really enjoyed building the radio. But, be-
fore I'm accused of working for Ramsey’s ad
department, I'll confess to at least ONE as-
pect of the kit that | don't like. The solid-copper
bell wire supplied for point-to-point
wiring of controls and switches
was hard to handle—and easy
to break. | threw it away and
: made a color-coded har-
ness from flexible
stranded wire.
More significantly, |
had to solve a couple
of technical snags to
get my rig on the air.
Initially, the radio’s
squelch circuit
wouldn’t function
properly, due to a
defective IC. Ram-
sey helped me find
the problem and
promptly mailed a
new chip.
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tion.

Photo D. The assembled FTR-146 transceiver board,

The second snag was a bit more complex.
The radio’s synthesizer IC tunes in 10 kHz
steps. When a +5 kHz frequency change
is needed for 15 kHz channel spacing, the
loading on each mixer oscillator crystal is
switched by diodes to "'pull’” that oscillator
in frequency (recall the +5 kHz switch on
your old synthesized HT). Unfortunately, |
couldn’'t make two of the four oscillators in my
radio pull far enough to hit both frequencies. |
traced the problem to out-of-tolerance crys-
tals. Once again, Ramsey helped me diag-
nose the problem, and promptly shipped the
items | needed.

Getting on the Air

Aside from the crystal problem, align-
ment was straightforward. You'll need a fre-
quency counter to set each oscillator on
frequency, and an RF power meter to peak
the transmitter. You'll also need a weak sig-
nal source to align the receiver. Lacking
an expensive FM service generator, | termi-
nated the antenna jack with a 47 ohm resis-
tor and used a short scrap of wire to pick up
a local repeater. Any signal weak enough

Photo C. The kit comes with a high-quality PC board, all components and excellent
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to produce audible background noise will
suffice.

During construction, you'll wind many of the
radio’s air-wound inductors by hand—a some-
what imprecise science. During tune-up, you
may need to ""tweak’ some of these by com-
pressing or stretching the windings (tweaking
may be needed to bring a coil’s associated
trimmer capacitor in-range, or to optimize a
circuit using a fixed capacitor). Once aligned,
my radio delivered 4.5 watts into a 50 ohm
load and approximated the receiver sensitivity
of my ICOM HT. | later measured receiver
sensitivity at a respectable 0.4 yV on an FM
service monitor.

The FTR-146 microphone circuit was de-
signed to work with an ICOM-type speaker
mike, and employs “‘load-sensing’’ to activate
the transmitter (there's no separate PTT
line). If you opt to use a replacement-type
mobile mike, you'll need to wire the PTT
switch in series with the mike cartridge in or-
der to key the radio. When | first tested my
microphone, | got reports of a loud hum on the
audio. | quickly discovered the cause to be
stray RF pickup—a consequence of running

the rig without a case into a rubber duck an-
tenna. Connecting an external antenna cured
the hum.

There are as many ways to package the
FTR-146 as there are ways to use it. | keep
mine next to our telephone, serving as base
station for our “multi-ham’ household. For
this task, | installed a three-inch speaker in the
Ramsey cabinet. This provides plenty of vol-
ume to hear calls while you're in another part
of the house. More extensive customizing is
possible—including sophisticated channel
switching schemes, and even a digital display.
Toward this end, manual writer Dan Onley has
established a user’s group and newsletter for
FTR builders in order to share customizing
schemes and circuit upgrades.

The Bottom Line

The Ramsey FTR-146 kit is a fine value from
several standpoints. First, it's instructional.
After building it | find synthesized radios less
mysterious, and I'm more confident when
tackling repairs on other radios.

Second, the FTR-146 is the right tool for the
job. | don’t really NEED a 50-watt radio with
100-channel scanning to hit the local re-
peater. The FTR-146 does this flawlessly, and
people say that the Ramsey transmitter audio
sounds superior to my other rigs!

Finally, for the serious packeteer, the FTR-
146 may be a sensible radio to dedicate to
online data communication. Hook it onto your
TNC or modem and save your other rig for
voice contacts.

Evolution

By the time you read this review, an en-
hanced version of the FTR-146 (the FX-146)
will be available for $169. According to Ram-
sey designer Tom Hodge, this FM transceiver
is now on the bench and headed for produc-
tion soon. This new radio uses a more sophis-
ticated synthesizer chip which expands re-
ceiver coverage to 20 MHz, provides a
programmable offset, and facilitates produc-
ing 220 and 440 MHz versions of the radio.
The new synthesizer also provides 5 kHz
steps, eliminating the need to shift mixer fre-
quencies. Other changes include a simplified
receiver circuit using a more advanced IC.
According to Hodge, receiver changes will
provide tighter IF filtering, improved image
rejection, an RSS| meter output, and enough
extra board space to include a 12-channel
diode matrix.

OK, so you are nervous around hot solder-
ing irons and you have fat fingers. Should you
tackle one of these kits? | say YES! Through
the FTR-146, Ramsey Electronics has clearly
demonstrated the ability to engineer and pro-
duce a good radio that's easy to build. And,
they've shown that they can support it with
first-class documentation. If my experience
with the FTR-146 is any indicator, construc-
tion of the FX-146 kit should be a snap as well!
| like my radio a lot, and | suspect that Ramsey
transceivers are going to be with us for a long
time to come. §

Contact Rick Littlefield K1BQT at 109A
McDaniel Shore Drive, Barrington NH 03825.
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73 Review

by Dick Goodman WA3USG

The BayCom

Packet System

Run packet without a TNC.

Number 6 on your Feedback card

A & A Engineering
2521 W. LaPalma #K
Anaheim CA 92801

Telephone: (714) 952-2114, FAX: (714) 952-3280
Price class: Blank board, $13; complete kit, $60;

assembled and tested board, $90.

ver the course of the last seven
years packet radio has devel-
oped into amateur radio's fastest
growing mode. The computer hack-
ers love it, some operators find it
useful for obtaining the latest infor-
mation on a variety of subjects from
ham radio to amateur astronomy, and
other operators find that packet is not
their “'cup of tea.” One thing stands
incontestable, however: Packet has
become prevalent in virtually all aspects of our
hobby. Visit any reasonably large city, tune
around 144 91-145.09 MHz, and the sound of
various packet networks will greet you. Tune
the HF bands near the domain of what used to
be our primary digital mode (RTTY), and again
the sound of 300 baud packet bursts will be
heard. Virtually all of the new amateur satel-
lites use packet as the communications medi-
um. Most importantly, packet has given the
amateur community visibility and recognition
by advancing the state of the art in digital
communications.

One of the main reasons for packet radio’s
skyrocketing popularity is its ease of imple-
mentation. Only a few years ago getting on
packet meant building a terminal node con-
troller (TNC) from a kit and interfacing it to one
of the many then nonstandard computers. To
those with computer expertise, this was a
challenge that was eagerly anticipated. To
others with a curnosity about this new mode,
but who were somewhal less endowed with
“computer smarts,"’ this challenge turned into
a fiasco.

Differences in standards, such as TTL vs.
RS-232, resulted in damaged equipment and
hurt pride. Luckily, the manufacturers of pack-
et systems took note. Soon, factory-built
TNCs were on the market with documentation
that made computer and radio interfacing less
of an arduous task. Each year, as the state of
the art progressed, the TNCs became more
capable. As of this writing, most TNCs are
effectively multimode controliers that offer a
diverse mix of digital modes from packet to
SSTV in a single turnkey package. “Plug and
play’’ has become the watchword.

With the present simplicity of packet radio, |
found it puzzling that it wasn't being used in
portable applications or public service more
frequently. In October of 1989 | put together a
portable packet system. It consisted of an old
2 meter handie talkie, a standard packet TNC,

O
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Enter the BayCom
TNC-Less Packet System!

Florian Radher DLBMBT and Jo-
hannes Kneip DG3RBU of Regens-
burg, Munich, Germany have de-
veloped a program to allow most
IBM compatibles to run packet radio

The A & A Engineering modem for the BayCom packet program.

a Tandy LT-1400 laptop computer, and all
necessary cabling. | packed all this into my
attache case and headed into the wilderness
for my first QRP, portable packet operation
(actually the “‘wilderness’™ was a hotel room
on a business trip).

Upon arnival, | set everything up and found
some problems. Packet requires virtually full
quieting signals with no interference. The HT
with its rubber ducky antenna had to be
moved a considerable distance from the TNC
to avoid RFI. Even using an external antenna,
| couldn’t move it far enough from the TNC in
the confines of the hotel room to eliminate all
RFI. RF from the HT would also get into the
TNC, sometimes causing it to lock up. Finally,
it seemed that interconnecting the TNC to the
computer really enhanced the RFI problems. |
used shielded cable, ferrite forms, and all the
suggested solutions, to no avail. It seemed
that portable packet required a "‘fixed"" anten-
na located at least 30 feet from the TNC and
computer.

Get Rid of the TNC!

Commodore 64 users have a system of
“TNC-less'' packet, known as DigiCom)64,
which has been in existence for several years.

The function of the TNC has been imple-
mented in the Commodore's software. Even
through this eliminates the TNC from the RFI
equation, another problem is presented. The
Commodore 64 and its separate disk drive
was originally designed for 120 VAC opera-
tion. It can be modified for 12 VDC opera-
tion and through use of A & A's DigiCart)64
cartridge the disk drive can be eliminated.
However, the ‘64" still requires an exter-
nal monitor, generally a TV set. Opera-
tors have used this system successfully in
portable packet radio, but if there was a
way to do the same thing with the IBM-com-
patible laptop then portable operation is a
whole lot easier.

without a TNC. Their system really
consists of two parts: a shareware

program called “'‘BayCom,” and a
simple modem. The program is available from
several sources, including A & A Engineer-
ing and many telephone BBS systems, such
as CompuServe. Although you can com-
pletely home-brew a modem, a new kit which
includes HF packet is available from A & A
Engineering.

The A & A Engineering Modem

The A & A modem uses the 7910 “"Worid
Modem Chip,” and is quite easy to build. It
came with a high-quality printed circuit board
and all the components, and took a total of just
two hours to build. It is quite small (approxi-
mately 1.56" x 2.5"). Connectors are supplied
to interface with the computer (DB9) and the
radio (5-pin DIN).

Another nice feature is movable jumpers
that allow the push-to-talk (PTT) configuration
to be switched from the standard "'grounded
pin"’ to various ''handie talkie" systems. By
simply moving two jumpers and changing a
cable, either conventional FM radios or HTs
may be used. The PTT function is performed
via a relay on the modem board.
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The terminal screen for the BayCom packet
program. Three window area display transmit-
ted packets, received packets and monitored
packets.



The only adjustment on the modem is the
transmit audio level. The modem draws about
100 mA froma 12 VDC input. A & Aincludes a
small 12 VDC wall type plug-in power supply
with the modem. | found that the 5-volt regula-
tor (7805) ran quite warm. | added a small heat
sink on the regulator to keep it cooler.

The only other control on the modem is
a switch that selects normal VHF operation,
enhanced VHF operation, or HF packet
operation. On VHF FM | noticed no differ-
ence between the “normal’ or “enhanced”
mode—both worked quite well. It should be
noted that the modem effectively has an
"audio’’ DCD.

Whenever the squelch is broken (by noise
as well as by bona fide packets) the DCD
light comes on. This causes no problem on
FM packet, but on HF SSB noise and static
crashes will generate a false DCD. A very nice
feature of this modem is its capability to
function on HF packet. It's helpful to use an
external tuning indicator on HF since the
DCD LED on the modem is responsive to any
audio. | paralleled the BayCom modem with
my AEA PM-1 packet modem (which has a
tuning indicator). HF operation with the
BayCom system is possible, but any noise or
QRM on the frequency degrades its perform-
ance. This problem is typical with every HF
packet system, however. Finally the A & A
modem incorporates a 45 second ‘watchdog
timer’ to prevent QRMing the frequency if
there is a malfunction or problem with the
computer or modem.

The Program (BayCom Version 1.2)

The Terminal/TNC emulation program is
superb! There is a configuration file called
“BAYCOM.INI" that must be initialized with
your parameters (e.g.: COM port number,
callsign, CTEXT, TXD, etc). Most parameters
will be instantly recognizable to those with
experience in conventional TNCs. Screen
colors and screen layout may be modified. Up
to nine simultaneous connect channels are
supporied.

Once the configuration file is set up and the
program is booted, the terminal screen will be
displayed. This screen consists of three sec-
tions: a transmit window, a receive window,
and a monitor window. The transmit (or top)
window holds data from the keyboard or the
file that is to be sent. The receive (or center)
window displays data from the station that you
are connected to. The monitor (or lower) win-
dow displays both transmit and received data,
along with the status of the packet, or any
system requests (e.g.: connect request) as
well as all packet activity on the frequency.
The size of each of these windows may be
changed to make that window the predomi-
nant one. By using the appropriate function
key, the cursor may be placed in any window
and the window contents scrolled back a num-
ber of lines (scroll back buffer size specified in
BAYCOM.INI).

Since the computer is essentially the TNC,
many parameters not available with conven-
tional packet systems are displayed. The up-
per window status line contains the opera-
tional mode, callsign with SSID, present port

state (disconnected, info transfer, frame re-
ject, waiting acknowledge, reject sent).

Another very useful parameter that is dis-
played is the number of outstanding unac-
knowledged packets, along with the maxi-
mum number allowed. This is valuable
information to have on a busy channel. Once
the number of outstanding packets reaches
the maximum allowed, an automatic discon-
nect will take place. Monitoring these parame-
ters will flag you to stop generating additional
packets until some of the outstanding ones
are acknowledged.

Other displayed parameters are memory
buffer sizes, Frack time, channel number,
connected callsign, time from your system
clock, and Com port number.

There is an excellent help screen available
via one keystroke. The program has a self-
connect mode that can be used without a
modem. Issuing a connect request to your
own callsign will cause BayCom to connect to
yourself. Many aspects of the program may
then be tested, exercised, and practiced. Go-
ing back and forth between the program and
the help screen will help you become an "'ex-
perienced user’’ in a matter of an hour or so.

BayCom has the capability to transfer both
ASCIl and binary files (binary to other Bay-
Com systems). It offers extensive file handling
utilities in the form of its diverse command set.
Files may be created and edited offline with-
out leaving the BayCom program. Most TNC
monitoring functions are supported (e.g. Mon-
itor Heard), as well as functions such as
digipeating. Even the connect and disconnect
sequences are enhanced with “'spiffy”’ sound
effects. For a pure packet terminal program,
this is the best that | have ever seen. . .and
you don’t need a TNC! On an even more posi-
tive note, | could detect NO RFI FROM THIS
SYSTEM in my radio!

Suggested Improvements

The only real problem that | could find was
with the documentation. This consists of an
ASCII file on the BayCom system disk. Simply
copied to the printer, it generates a complete
49-page users’ manual with a table of con-
tents and index. While it contains a wealth of
information, its translation from German is, at
times, confusing.

Some of the result and error messages gen-
erated by BayCom are in German, although
these will be changed to English in the near
future. While this causes no problems, it is a
bit startling. Finally, the modem section in the
users’ manual is apparently written for a differ-
ent modem than the one provided in kit form
by A & A Engineering. However, if you do
purchase the A & A kit, it is "'plug and play.”
The documentation provided by A & A is quite
good and it identifies all necessary pin-outs to
get both the computer and radio interfaced
correctly.

In Summary

BayCom is an absolutely superb system! It
is simple to learn and use. It is second to none
for portable operations, and should be quite
useful in public service and emergency com-
munications. Kl

RF POWER

TRANSISTORS

We stock a full line of Motarola,
Toshiba & Mitsubishi parts
lor amateur, marine, and

business radio servicing - |
Partial Listing of Popular Transistors in Stock
BFR9E §275 | MAFIME §1500 | 2SC2509me $2460
CD2654A 2400 | PTE61S 1975 | 25C2539 1575
Sel dMatched 110.00 PTog4T 21.00 25C2559 3525
ECG340 140 | RF120 2190 | 25C2630 2 2425
MAF134 1600 | SD1229 1200 | 25C2640 17.00
MAF 136 2100 | SD12T2 1200 | 25C2641 17.70
MAF137 2400 | SD1278-1 1575 | 25C2642 2825

MAF 138 35.00
MRAF 150 68,75
MRAF1T1 34.50
MRF172 60.00

MRF174 BO.00
MRF207 475
MRF208 18.95
MRAF212 20.40
MRAF224 17.75
MRFZ1T 370
MRFZ3ia 16.00
MRF219 17.00

MRF240.2 1775
MRAF245 32.00
MRF247 24.75
MRF248 35.00
MRF261 14.50
MRF262 13.00
MRF264 14.00
MRF 209 T9.75
MRF314 29.00

MRF1T 68.50
MRF327 64.25
MRAF&12 2200
MRF421 2400 |

MRFa22 36 00
MRF&22we B150

MRF431 12.75
MRF 450 13.50
MRAF453 16.00
MAF454 15,50
MAF4544 17.00
MAF455 11,25

MRAF455A 12.75
MAF458 2000

MRF475 6.75
MRAF47& 400
MRF47T 1250

MRF47S 15.00
MRAF4BEwrs 2175

MRF 432 16.75
MRAF 457 1875
MRF515 100
MAF555 350
MRAF557 2.50
MRF559 2.25
MRFE07 2.50
MRFE29 4.50
MRFG30 3.75
MRF&41 20.50

MRFB544 23.00
WRF646 2600
MRAF&48 EER o
MRFEED 1400
WRFELE um

S01407 29.80
SD1428 34.00
SD1429-3 3r.70
SRF2072 13.76
SRF 3662 28.50
SRF3775 147§
SRF3800 18.50

2N1522 1185
2M3553 l00
2NITT) 285
2NIBES 1.25
2N4048 1195
2MNA42T 1.25
2N5109 1.75
ZMN51T9 1.25
2N5589 19,95
2N5591 14.50
IN5E41 17.80
2NEE42 18.80
2N5B43] 20.90
2M5044 12.00
INE4S 12.00
INESAE 15.00
INEDBD & 90
IHEDE 12.25

ING08B2 34 1475
INBDST 20 00

258734 2.50
25C730 4.50
25C1307 4,75
25C1729 18,25

2501945 5§75
25C1946. A 18.75
25C1947 9.75
28C 1955 400
25C1957 1.25%
2801989 290
2501971 480
2SC02E 1.85
25C2029 3.50
2SC2075 1.7%
25C20%4 2180
TSC2097 28.00
26C2097mr 6200
25C2099 29.50
25C2166C 1.90
25C2221 8.25
2802237 8.40
25C2284A 24.75
25C2289 15.15
25C2290 14.75
2SCI290we X950
25023120 540
25C2379 N3
2502509 10 85

25C2694 46.75
25C2695 31.75
25C2782 ar.7s
25C2783 5985
25C2879 2180
JSC2879 me 2950
2502904 32.50
2502905 M50
2503101 1225
40582 10.85%
LOW NOISE FIGURE
MGF1302 785
MGF1402 1785
MAF301 150
MRFI11 4966 150
NEZ5137 3SK174
NE41137 35K124 3.50
U3oa & u3ld 1.75
2N4416 & J210 1,50
OUTPUT MODULES
[ Partzal L§ting only - cafl
e by, e il
SAUS ssouw 4950
SAVE 133 43150
SAVT 122 45 50
SAV1Z 1aawt 2750
SAV15 722 58.75
SAVITea wow 68.50
MATTOAL M H 4980
M57TT10A J8.70
M57T19N 49485
MST7T726 144  67.75
MATT2T 142  69.50
M57729 s40 6995
M577T29H 7295
MSTTI2L 3570
M57737 146 5775
M57739C cer 5125
MSTTAILMH 5300
METT45 .o 8995
M57755 1750
M57762 r2ea TH.60
M57764 08 7400
M57TEEM 104 B85
M57796HMA 3570
M57797 MA 3570
MG7705L M 4290
MET727 il 109.95
ME7T28 sanim 119,95
Me7742 109 85
MHWS91 42 00
MHWS52 475
MHWTI0-123 8300
MHWE20-1 B30
MHWEZD-2 ¥200

TRANSMITTING TUBE SPECIALS

GE 'PENTA . ECG
6CAT PL 51495
6CLB 13.75

6GK6 ECG 1395
6HFS 'GE 17.95
6J56C °'GE 18.95
6KDE ‘ECG 19.95
6LFE 19.95
6LO6 “GE 1995
6M.JE B CapPr 53.95
12BYTA NAT 1175
6550R “PL 1695
8850 “GE 075
M2057 “GE 2435

PENTA LABS
sragg  * §59.95
gita ¢ 12.95
813 36.80
B33A 79,95
833C 89,85
5894 42.95
61468 * 12.95
3-500Z 99.85
4CX2508 TA.TS
4CX350A 14950
ACX1000A7 36995
4CX15008 46550
4CXS000A 73000

EiMAC
BaT4 $324.75
BB75 409.95
8930 MIL  288.00
JCX800A7 32995
JCX1200AT 424.50
JCX120007 44450
JCX1500AT 624.50
JCX3000A7 69450
4CX2508 98.80

4CX350A 19950
4X500GA 155 8%
35002 14255
4 800C 15895

MATCHED & SELECTED TUBE & TRANSISTOR FINALS IN STOCK

Tube Socket Caps avail.

Eimac/Penta 1 yr. lim. wiy.

Prices availability subjec! to change without notice.
Foreign Small Packet Air 10 oz,
UPS Ship'Hand. 1 Ib. Cont. U.S. VISA'MC or prepaid $3.50

C.0.D. ORDERS add §3.75

NEXT DAY UPS DELIVERY AVAILABLE
ORDERS RECEIVED BY 1:30 PST ARE SHIPPED UPS SAME DAY

* EXPORT

-0.EM.
oroersony » (B00) 854-1927 « wo 1eCcHwCAL

« SERVICE

* R&D

postal $5.50

QUANTITY PRICING AVAILABLE
MINIMUM ORDER §20

« AMATEUR

= CUSTOMER SERVICE - TECHMNICAL

(619) 744-0700 |

‘ « MAIN ORDER LINE - INFORMATION |

FAX 619-744-1943

RF PARTS

1320 Grand Avenue
San Marcos, CA 92069
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Number 7 on your Feedback card

Project Inspire:
A VLF Space Shuttle

Experiment

Build a simple receiver to explore
the wonders of the 60,000 meter band!

by Jim Ericson KGGEK

T ired of hearing the same old
stuff on your radio? Do you
tend to think of 160 meters as the
“*bottom of the band™"? This art1-
cle will discuss both man-made
and natural radio activity be-
tween 100 Hz and 10 kHz, the
absolute bottom end of the VLF
(Very Low Frequency) spec-
trum. If we call 5 kHz the center
of the band, we’re talking about a
60,000 meter wavelength! [ will
describe a simple and nexpen-
sive (under $40) VLF receiver
design, and present some ideas on

i —— . ———

how you can participate with
space scientists in scientific data
gathering involving VLF propa-
gation (and possibly share some
of your ham radio expertise with U.S. high
school students and other experimenters)
during a March 1992 space shuttle experi-
ment. Letters inviting participation in the lis-
tening experiment have already gone out to
10,000 high school physics classes in the
U.S., and both amateurs and private experi-
menters are also being invited to participate.

A Quick History

The story begins in World War I Europe,
where both sides used telephones for trench
communications. Soon the vacuum tube
came along, opening the way for high gain
amplification. Each side began intercepting
“*leakage’’ from the other’s telephone com-
munications by using amplifiers connected to
widely separated ground rods. Electronic
Counter Measures were born! Evidently this
system worked quite well most of the time,
but now and then strange falling notes filled
the monitors’ headsets, sounding like phan-
tom shells passing overhead.

German scientist H. Barkhausen was as-
signed to fix this interference problem. He
was unsuccessful, but he became intrigued by
the mystery. He and other researchers picked
at it for years, and by the late 1920s there was
general agreement that lightning was respon-
sible for these “*whistlers.”" But it was not
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earth-ionosphere waveguide ef-
fectively spreads the frequency
components to produce audible
“‘pings’’ at the lowest frequen-
cies. By measuring this disper-
sion, investigators can calculate
just how far the signals have trav-
eled.

Early investigators were puz-
zled by the fact that nobody could
find signal paths on earth that
were anywhere near long enough
to account for the huge amount of
dispersion heard in long whistles.
Eventually, new techniques in-

Photo A. The RS-4 VLF receiver layout, using perfboard construction
technique. (Photo by Mike Mideke WBGEER. )

until the 1950s that the exact mechanism was
found.

As researchers learned, lightning is an
enormous spark discharge which produces a
broad spectrum of radio energy in which all
frequencies appear at once, from hundreds of
hertz through hundreds of MHz. However,
scientists discovered that a large percentage
of lightning’s effective radio energy is con-
centrated in the 1 to 20 kHz region, loosely
defined as VLF.

VLF Punches Through the Ionosphere!

VLF static bursts caused by lightning prop-
agate with great efficiency in the waveguide
formed by the earth’s surface and the lower
regions of the ionosphere. Mostly it sounds
just like the static you hear on an AM radio
receiver. But if you listen closely, you'll
sometimes find that somewhere below 10
kHz the static crackles become liquid
“‘pings'’ or *‘whistles'’. . .brief musical
notes.

Today, the mechanism for this effect is
well understood. Radio signals propagating
through a non-vacuum medium become dis-
persed. This means that the higher frequen-
cies travel a little faster than the lower fre-
quencies. A lightning burst starts out as all
frequencies at once and propagation in the

cluding spectrum analysis helped
to unravel the mysteries of whis-
tlers. L.R.O, Storey of Cam-
bridge University and R.A. Hel-
liwell of Stanford University were among the
widespread group which developed a new
view of the earth’s near-space environment,
opening up the field of magnetospheric
physics. As it turned out, the long dispersive
whistler paths were ducts in the magneto-
spheric plasma which extend between the
Northern and the Southern Hemispheres.
These ducts (sort of like the lines you see
when you sprinkle iron fillings over a bar
magnet) arch to a maximum distance of sev-
eral earth radii, far beyond the boundaries of
our ionosphere. This explains why some
whistlers have a duration of several seconds
when heard here on earth.

The Antarctic Antenna Farm

In the 1950s, researchers discovered that
CW transmissions from military VLF sta-
tions sometimes triggered whistler-like
events. In the 1960s, they chose Antarctica as
a perfect spot for controlled whistler re-
search. Plenty of room to put up a 40 kilome-
ter (26 mile) VLF dipole transmitting anten-
na, mile-thick ice (a nice insulator to keep the
antenna off the *‘ground,’” and almost no
interference from AC power!

A powerful transmitter was built at Siple
Station, Antarctica. In the 1970s and '80s,
transmissions from Siple generated a variety



RAMSEY ELECTRONICS

COM-3
$279500

2 WAY RADIO
SERVICE MONITOR

JOM-3, the world's most popular low-coSt senvice moni-
¥. For shops big or small, the COM-3 delivers advanced
apabiities lor a3 fanialiic prics—and our New Base pro-
ram afows you 1o own a COM-J for less than §3.00 a day
eatures +Dwecl entry keyboard with programmabie
wmory *Audio & ransmltar frequency counier *LED bar
ragh frequencylemor deviation display =0.1-10.000 uV
wipul levels High recelve sensitivity, less than 5 uV
100 kHz 10 899 9995 MHz *Continuous frequency cover-
ge *Transmit protection, up to 100 watts =CTS one
ncodar, 1 kHz and external modulation.

FREQUENCY

;T-70 7 DIGIT 525 MHz

lamsay Electronics has been manufactunng elec-
onic tast gear for over 10 years and is recognized for
% lab qualty products al breakthrough prices, All ol
iur counters carry a full one-year warranty on parts
nd labor, We take greal pride in being the largest
nanulacturer of low-cost counters in the entire
J.5.A. Compare speciflications. Our counters arae lull-
eatured, fram auvdio to UHF, with FET high
Tipedance input, proper wave shaping circuitry, and
lurable high gquality epoxy glass plated-thru PC
oard congtruchon. All units are 100% manufactured
1the U S A ANl counters feature 1.0 ppm acCuracy

ALL COUNTERS ARE FULLY WIRED & TESTED

CT-90 9 DIGIT 600 MHz

Telescopic ship antenna—BNC plug, WA-10 . . ..
High impadance probe, light loading, HP-1

Low-pass probe, audio use, LP-1 . $16.85
Direci probe, general purpose use, DC-1 $16.95
Tilt bail, elevales counter for sasy viewing, TB-70 $9.95
ARechargeable inernal bafery pack, BP-4 $995
CT-90 oven imebase, 0.1 ppm accuracy, OV-1 59 95

Finally, a low-cost adb gquality signal generalor—a true
aliemnative 10 the 57000 gensrators. The RSG-10 5 a
hard worong, but 235y 10 e generaior eal fof the lab
as well as lor production tesl. Leass it forlessthan $3.00a
day. Features » 100 kHz 1o 999 MHz 100 Hz resoclution 10
500 MHz, 200 Hz above = - 130 to + 10 dBm output range
=0.1 dB output resolution *AM and FM moadulation «20
programmable memories *QOutput selection in volts, dB,
dBm with instant conversion between units *AF oulpul
reverse power protected *LED display of all parame-
lers—no analog guesswork|

COUNTERS

CT-125 3 DIGIT 1.2 GHz

NEW CT-250 2.5 GHZ

ACCESSORIES FOR COUNTERS

§11.85
$16.95

MODEL | FREQ. RANGE | SENSITIVITY DIGITS | RESOLUTION | PRIC
CT-50 20 Hz-600 Mz < 25 mV 10 500 MMz B 1Hz, 10 Hz $189.95
GT-70 20 Hz-550 MHz <50 mV o 150 MHz 7 1 Hz, 10 Hz, 100 Hz 513985
CT-90 10 Hz=-600 MHz < 10 mV 10 150 MHz k| 0.1 Hz, T0 Hz. 100 Hz $169.95
< 150 mV 1o 600 MHz
CT-125 10 Hz=-1.26 GH2 < 25mV 1o 50 MHz 9 0.1 Hz, 1Hz, 10 Hz £188.95
= 15 mV o 500 MHz
< 100 mV 16 1 GHz
CT-250 10 Hz=-2.5 GHz = 25 mVy to 50 MHz ) O1Hz 1Hz 10Hz £230.85
typically 3.0 GHz < 10mV o1 GHz
< SmV 10 2.5 GHz
PS10B 10 MHz-1.5 GHz, < 50 mV Conven your xsing counter £89 95
Prescaler divice by 1000 w0 1.5GH:
SPEED RADAR | BROADBAND FM WIRELESS
$89.95 | PREAMP ° s © MIKE KITS
" P — FM-3
complete kit SHOWN

q'
aw low-cost microwave Doppler
idar kit "clocks™ cars, planes, boals,

arsas, bikes or any large moving ob-
¢l Dpearates al 2.6 GHz with up 1o

S6-7

Boost those weak signals to your
scanner, TV, shortwave radio or fre-
quency countar. Fiat 25 dB gain, 1 to
1000 MHz, 3 dB NF.
Runs on 12 VOO or 110 VAL,

PR-2, wired, Includes AC adapler

Fick the unit that s nght for you. All
units transmit stable signal in 88—
108 MHz FM band up to 300" except
h::lrI hi power FM-4 thal goas up 10
mile,

FM-1, basic unit $585

FM-2, as above but with added mike

BMC conneaclors,

$58.85

4 mile range. LED digial readout
Spiays speed on males pef hour, Kilo-
aters par hour or feet per sacond!
arphone output aliows for Irstenng 1o
sual doppler shift. Lises two 140 col-
€ cans lor antenna (ROt ncluded)
w runs on 12 VOC. Easy 1o buld —
| microwave circuitry 5 PC stnpline

it includes delwery ABS plastic case
ith speedy graphics for a professon-
ook, Avery usetul and full-ol-lun kil

power gam, TWn,
16W out, 5W is for
amp as featured in

MUSIC MACHINE

Menf ki that will produce 25 diffar-
&l classical and populdr tungs,
plut 3 doorcheme Sounds, Lots of
fun lor soorbslls. shop, OF SiDre B
FENOES. o hom. sl Dowes i

IICROWAVE
ITRUSION ALARM

real microwave Doppler
=nand thal will detect 3 hu
@an as far as 10 feel away
perates on 1 3GHz. and 5
o affected by Hhaat, kght, or
brations. Dreves up 1o 700
A output, normally cpen of

R on 5V ety o el s
ormee  Errodeey sOBdher wiigma
e adesabe tempn and pach

gsad, runs on 12 VDL ASd oot cass 38 for & hancsome
omplets kit MD-3 . $16.95 J fnshed iooe
Compiete kit MM-5 e ]
Case + knob set, CMM-5  §12 85
ONE DECODER VOICE ACTIVATED | TELEPHONE

SWITCH

Voice aclivated
swilch kil provides
swilched oulpul with
curfénl capabiliy up
io 100 mA. Can drive
relays, lights, LED, or
2van & fape recorodar

complate lone decodes
1 asingle PC board Fea:
ras. 400-5000 Hz ad-
stable ranQe wvie 20-turn
at, voltagis reguikaion, 557
«. Usetul for touchsons
ra detection FSI sic
a0 350 D Lad S 3 =2

phona ling,

up o

e iore ancode Fumson | moator Auns on 9 | phana lne
iz 12 volls VDL P!
omglets ot TDY §595 | VS-1 it $6.95 1 PB-1 kit
ICELE STIK LIGHT BEAM FM BADIO

COMMUNICATORS
Tranamits audic over
infrared beam up o
J0'—Lusa simple lens-
85 10 go up 10 Y mile!
Hum free, uses 30 kHz
carnar. Greal for wire-
less sarphones or un- | “'bug”
detectable “bug.”
Transmifler + recen-
grsetl, LB5SS . $1995

shocking kit' Blink-
g LED attracts vic-
ms o pick up Inno-
ent-looking can—
Ou walch tha fun!
Jeal for olfice desks,
arties, nosey Know-
-alks!
S kit

IC detector

8395

FR.1 bt

Easy to buikd power amp has 8 tmes

arine articles Complele with all
parts less case and T-A rolay
PA-1, 40W pwr amp kif
TR-1, AF sansed T-A ralay kit

TRANSMITTER
Mini-sized with profes-
sional performance
Sell-poweared from

in FM broadcast band
a mule Insials
easily anywhereé on

Full-Radged supearnet,
microvolt sansitivity,

MHz IF. Tunes Std.
FM broadcast band as
wall as large porlions
on aach and. ldeal lor
raceiver,
by axperimenls or
iven as FM rado

preamp : 2785
FM-4, lcnqrange Fagh power with
very sansilive audo sechon, packs
up voices 10° away $1455
FM-3, compiete unit includes case,
baftery. senich, antenna, and busll-n
condansor mike. Exceflent fidelity.
vy small, kit £1695
FM-3WT. as above, but fully wired
and lested $19.95
SMC, miniature sensitive mike car-
tridge for FM-1, 2, 4 $2095

BW out, 2W in
40W oul. Same
many am mag-

$29.95
$8.95

LO NOISE PREAMPS
Make thal reciever come
ALIVE! Small sizre for easy
instaflation with H-0 tunad
input for paak performance
Excefient gain and nosse fig-
B —guaErEnleid 10 mDerows
reception! Specity band
2M—PR-10. 220 MHz—PH-
20, 440 MHr—PHR-40

Each kit

PACKET RADIO

Commodore CB4/128 packsl
fafs inlertace. Uses lamous
German Dwgicom software. Fea-
wres EXAR G chip set for red-
gbie operalion—runs HF or
YHF iones. Inchuctes FREE disk
cnfteare PC Doar?. all neres-
sary party and hull documenta-

tan
Complate kit, PC-1 $49 95 $1795

SPEAKER PHONE
Talk on the phone hands-free, great 1o put in
shop or shack, pross the button 10 answer—no
actual phone nesded. Works same &S COMIMar-
cial units. Talk from anywhera in room, phona
line powsred—no bhatlery needed. Super for
famidy and conlerence calls or buy two for
hands-fraa intercom’ Add our case sel for a pro

ransmils

or S

ook
$1495) 5p.4 §$2995 Case-CSP $1295

BROADBAND
PREAMP

Very popular sensitive
all-purpose preamp,
ideal for scannar,
Tvs, VHF/UHF rigs,
counters. Lo nolse, 20
dB gain, 100 kHz-1
GHz, 9V-12 VDC op-
eration.
SA-T kit

SUPERSLEUTH

A super sansilive am-
plifier which will pick
up a pin drop al 15
leet! Greal for moni-
foring baby's reom or
A8 general purpose
amplifier. Full 2W rms
output. Runs on 6 to
15 volls, uses B-45
ohm speaker

BN-G ot

and 10.7

hob-

51485

£14 95 £5 95

2 MTR & 220 BOOSTER AMP

Hero's a greal booster for any 2 mater or 220 MHz hand-held wnit
These powear boosters deliver over 30 watts of cutput, allowing you 1o
hit the repeater’s full quieting while the low nolse preamp remarkably
improves recaption. Ramsay Electronics has sold thousands of 2 meter
amp kits, but now we offer complately wired and tested 2 meter, as wall
a8 220 MHz, units. Both have all the features of the high-priced boost-

ers al a fraction of the cost

PA-10 2 MTR POWER BOOSTER (10 X power gain)
Fully wired & testad

PA-20 220 MHz POWER BﬂctETEFI@I POwesr Jain)
Fully wirad & testad

20, 30, 40, 80M
CW TRANSMITTERS

Join the fun on ORP! Thousands of these mini-rigs have
been sold and tons of DX conlacts have been made.
Imagine working Eastern Europe with a $30 transmil-
lar —that's ham radio 2t its best' These CW rigs are ideal
mates 10 the recevers al nght They have two-posdtion
variable crysial conirpl (one popular ORP XTAL includ-
ed), one watt output and bult-in antenna switch. Runs on
12VDC. Add our maiching case and knob sei lor a hand-
somad hinished look
Your choice of bands £29 95
$12.95

(Specity bangd: QRP-20, 30, 40 or B0)
Matching case & knob sel, CORP .. ..
E-ZKEY CMOS KEYER
Send perfect CW within an hour ol receiving this kif!
Easy-to-build kit has sidelone oscillator, speed control
and keys most any transmitter. Runs for months on a 8V

banery 28-page manual grves i0eas On Making your
mhrrlnr!mam Add our maiching cass sef

£24 95
$1295

ACTIVE ANTENNA

Cramped for space? Get longwire performance with
this deskiop antenna. Properly designad unit has dual
HF and VHF circuitry and bulli<in whip antenna, as wall
as extoernal jack. AF gain control and 8V operation
makes unit ideal for SWLs, traveling hams or scanner
bufts who need hotter reception. The matching case
and knob set gives the unil & hundred dollar look!
AA-T Kil = $24.95
Maltr-'-gmskmb-i CAA $1295

SPEECH SCRAMBLER

Communicaie in iotal privacy over phone or radio. Kit
featured full duplex operabon using fréequency inver-
=ion. Both mike and speaker of line infout conngchons
Easy hookup to any radio, and telephone use requires
no direct connection! Easy to build 2 IC circult. Can also
be used (o descramble many 2-way radio signala, Fin-
ish your kit aff with the handsome case & knob sot,
S8-T kit $20.95
Matching case & knob set, css | $12.95

SHORTWAVE RECEIVER

Fantastic recever thal caplures the world with just a
12" antennal Can recaive any 2 MHz portion from 4-11
MHz. True suparhel has smooth varactor tuning, AGC,
HF gain control, pienty ol speaker volume and runs on a
8V banery. Fascinating Scoul, school or club project
provides hours of fun for even the most serous DXer
For the car, consider our shoftwave converer. Two
swiichable bands (in 3-22 MHr range), each 1 MHz
wide—tunable on your car radko dial Add some interest
10 your drive home!

Shortwave recener kil, SAI &7 95
Shortwave converter kit, SCI £24 35
Maiching case sel lor SRI, CSH $1285
Malching case set for SCI,CSC . $12.95

TERMS Satigfaction guaramised #aosmins lae 10
Oays It il plEased. ramiurm im arEgenal Forrm 100 ré
fumd, =/ T (up o § mamium ol §10) tor ship-
kg I| ik lingg and insurance, =Fod lTerelps orders
add 15% 1aor surlpee mail -r|~L||||-';.n.;-.||--,-:. T |
4,50, =Urdera under 520. sadd 53.00. =NY resi
iild Ve gaies fax *Sh-day parts warraniy

0 & TEE @1 -ppae paerl e & LEBDE woare Rty £ wi | Pl

sal lor well-fitted professsonal look
Your choice of bands §$27.95
(Specity band:- HR-20, HR-30, HR-40, HR-80)

Matching case & knob sel, CHR

Kaep an ear on the local repeater gang, monitor the cops,
chack out the weather or just plain listen around. These
sansitive superhel receivers are just the ticket, They tune
any 5 MHz portion of the band and have smooth varactor
tuning, dual conversion with ceramic IF fiters, AFC, ad-
jusiablé squelich and plenty of speaker volume. Runs on
9V battery and performance thal rivals the big rigs! For a
complete finishad pro look, add our maiching case and
knob s&1 with screenad graphics
FM communications recedver kit
Specity band: FR 146 (2m), FRE {6m), an {10m), FR-

Malching case & knob sel, CFR

FM STEREO TRANSMITTER

Run your own sterea FM station! Transmit a stable signal
in the standard FM broadoast band throughout the house,
dorm or nelghborhood. Connects easily to line outputs on
CD player, tape decks, elc. Runs on 9V balery, has
intermal whip antenna and éxtermnal anienna jack, Add our
case selfora”
FM-10 kit

Maiching case saf. CFM

Hear axciting aircraft communications—pick up planes
up 1o 100 miles away! Receives 110-136 MHz AM air
band, smooth varactor tuning superhet with AGC, ce-
rami¢ Tier, adjustable sQueich, excellen] sénsifvity and
iots of speakers volume. Runs on 9V bantery. Greal for air
shows Of just hanging around the airport’ New 30-page
manual details plol @ik, too. Add cass st lor “proT

AR-1 it - - £24 95
Maiching case set, CAR

PHONE ORDERS CALL
= 716-924-4560

FANTASTIC 2M FM TRANSCEIVER

SYNTHESIZED—NO CRYSTALS TO BUY!

Ramsey breaks the price barrigr on 2 meter rigs! Haere's the ideal
rig for field days, hamfests, vacations, second cars and packet (it
even has dedicated packet connecltions). Six expandable dioda-
programmaed channels, SW RF output, sensitive dual conversion
receivar and EASY assembly. Why pay more for a secondhand
old rig whan you can make your own for less. Have soma fun with
your own truly AMERICAN-MADE FM rig
pigte except for the case, mikeé and speaker—ICOM or egual
speaker-mikes plug rght in. Add our own beautiful case set for a

| This kit comes com-

professional taciory ook
FTR-1486 kit $143 95
FTR-146-C metal case & knob set $24 95

20, 30, 40, 8OM
All Mode RECEIVERS

$1285

2,6, 10 MTR, 220
FM RECEIVERS

$29.95

220 (220 MHz)
$12.85

‘station” look!

£29 95
$12985

AIRCRAFT RCVH

$1285

FAX 716-924-4555

HAMSE\' ELECTRONICS, INC. 793 Canning Parkway, Victor, NY 14564
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of magnetospheric signals which were
recorded by a monitoring station at the mag-
netic conjugate region near Roberval, Que-
bec, and by a variety of satellite monitors.
These experiments have advanced scientists’
understanding of the ionosphere and magne-
tosphere while suggesting many subjects for
further research.

The Need for More Ears

Until recently, VLF research was carried
out using only a handful of listening stations
manned by the government and a few univer-
sities. In 1989, high school and amateur lis-
tening participation was invited in a joint
NASA/Soviet experiment involving the Sovi-
et satellite ACTIVE . The Soviet satellite at-
tempted artificial stimulation of the magneto-
sphere by passing large 10.5 kHz
currents through a 20-meter-diameter
loop antenna. Unfortunately, the loop
apparently deployed in a twisted config-
uration, and the SWR was very high.
Several months of monitoring by
NASA, Soviet observers, and dozens of
private experimenters in the U.S. failed
to produce any copy. These joint experi-
ments were nonetheless successful in
that they provided the first occasion for
participation by amateurs and high
school groups. The possibilities of a
large network of coordinated monitors
had never before been explored.

INSPIRE 1992

INSPIRE stands for Interactive
NASA Space Physics lonosphere Ex-
periments., The private industry spon-
sors who, at this time, are coordinating
with NASA include TRW Systems and
Micro Power Systems in California, and
MESA Art and Printing in Arizona. In
March 1992, NASA plans to launch
the space shuttle (STS-45) with the first
mission in a series of 10 flights called
ATLAS (ATmospheric Laboratory for
Applications and Science). [Ed. Nore:
STS-45 will also be the next SAREX
flight.] One of the ATLAS investiga-

hertz to something above 10 kHz. These fre-
quencies are readily accessible to human
hearing but, even so, they are not directly
audible. Why? Because they are electromag-
netic events which do not produce the me-
chanical vibrations in the air that our ears
need to detect them as sound.

In order to hear these waves, we must con-
vert their electromagnetic activity to acousti-
cal vibration. Conversion is done with a
transducer—a simple amplifier connected to
a loudspeaker or headphones—that uses the
electrical energy to move air molecules to
produce an audible sound.

Building a Practical VLF Receiver

It is fortunate that very simple and inexpen-
sive circuits can be used to hear and record

A low-pass filter rolls off frequencies above 7
kHz in order to prevent overloading from
high power OMEGA radio-navigational sig-
nals at 10.2 kHz and above. The active high-
pass filter (controlled by SW-1) significantly
rolls off frequencies below 1 kHz, helping to
reduce the hum from 60 Hz power line har-
monics. A ferrite bead (Amidon FB901-43,

available from Amidon Associates. 12033

Otsego Street, North Hollywood CA 91607)

in the FET gate circuit helps prevent over-

loading by radar and TV. Resistor R1 should
be shorted via SW-3 when using an antenna
longer than about 30 feet. A switch and jack

are included to allow the operator to use a

microphone for insertion of time marks and

commentary while recording.

Note that the receiver uses a jack instead of
a conventional power switch. Inserting a
shorted plug into the power jack com-
pletes the battery negative circuit, ap-
plying power to the unit. This approach
prevents accidental turn-on of the re-
ceiver while it is being transported.
(There is nothing more frustrating than
pulling the receiver out of your knap-
sack to discover that it has gotten turned
on and the battery is dead!) [Ed. Nore:
You can use an SPST switch in place of
the jack if vou so desire. |

The layout of the circuit board is not
particularly critical (see the accompany-
ing photo for suggested layout using
perfboard construction). Try to keep
“‘output stuff”’ as far as possible from
the antenna input. Component values
aren’t critical either, but try to keep the
11k and 22k resistors associated with
Ul-A within 5% or so. Since Radio
Shack doesn’t supply 11k resistors, you
can parallel two 22k units, or series-con-
necta 10k with a 1k.

When all components (including jacks
and switches) are soldered in place, it is
a good 1dea to double-check the wiring
and do some preliminary tests before
mounting the board in the enclosure.
The first check is to remove Ul and
connect the 9V battery to the circuit, in

tions is called SEPAC (Space Experi-
ments with Particle ACcelerators),
which i1s an experiment involving the
carth's atmosphere, ionosphere, and
magnetosphere. The 7 kW SEPAC ac-
celerator (see Photo A) will emit a beam
of electrons modulated by a series of
audio tones from 50 Hz to 7 kHz. A
unique feature of the transmitter is that it does
not directly utilize a metallic antenna. The
modulated electron beam projected into
space will become its own *‘virtual'’ antenna!

SEPAC will use coordinated high school
and amateur experimenter teams to listen and
tape record the radio waves. The locations
where the transmissions can be detected will
define the *‘footprint’ of the signal, an im-
possible task without a large number of par-
ticipants.

How to Hear Audio Frequency **Radio’ Waves

Radio signals in the VLF region occur at
frequencies ranging from a few hundred
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Photo B. The “‘business end’' of the SEPAC Electron
Beam Generator. The 7.5 kW electron beam is emitted
from the cone at the top. The base (measuring about two
feet on a side) is a large heat sink. Peripheral drivers and
associated electronics are in a separate module. This
experimental package will be mounted on a pallet in the
cargo bay of the shuttle. (Photo courtesy of TRW. )

both natural and man-made VLF signals. Be-
ginners can build them; it is not necessary to
understand the theory of operation in order to
make equipment that works very well.

The receiver described here has been
dubbed the RS-4 by its designer, amateur
experimenter Michael Mideke WB6EER.
The identical design (in kit form) will be
constructed and used by the participating
high school physics classes. All essential
components are listed in the current Radio
Shack catalog.

The receiver uses a FET input stage to trans-
form the extremely high impedance of a short
(1 to 10 foot) antenna to a more practical value.

series with a milliammeter. It should
read about 0.5 mA. If the meter indi-
cates much more, or no current at all,
something is wrong. Go back and check
your work.

The second test i1s to disconnect the
power and insert U-1 in its socket (check
for proper orientation). When you re-
connect the battery, current consumption
should be 3 to 6 mA. If it 1s, chances are good
that everything 1s OK.

When the receiver is completed, raise the
whip antenna a few inches and attach a
ground (or several feet of wire if no ground is
handy). Listen with Walkman-type head-
phones or a monitor amplifier, and verify that
you have hum and noise. Touching the small
antenna, or even moving your hand near it
should increase the hum intensity. Switching
the high-pass filter in and out should make a
noticeable change in the sound of the output.
The series antenna resistor will make little
difference, whether it’s in or out.
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Using the Receiver

Even though high-pass filtering is incor-
porated in the receiver design, it is not a cure-all
for the pervasive hum radiated by the AC power
lines that dominate our modern civilization, To
get reasonable reception of VLF signals, you're
going to need to find a site which is at least 500
meters from AC power lines. You'll also need
some kind of ground or counterpoise. Usually a
simple one-foot nail or spike provides enough
grounding to prevent squeals in the receiver.
The chassis of an automobile (engine off!) also
works nicely. Try the little Radio Shack whip
antenna if you are in the open, and maybe a 20-
to S0-foot wire if you’'re in the woods. You will
hear some AC line hum, but if you've picked the
right site you'll also hear clicks, pops and, with
some patience, some whistlers!

Alternatives to
Building RS-4 from Scratch

The volunteer nonprofit INSPIRE organiza-
tion 1s offering the RS-4 receiver in kit form to
the high schools, and the same deal is available
to radio amateurs and private experimenters. At
$49.95 postpaid (plus $4. 12 sales tax in CA), the
kit includes:

* All components, enclosure, etched PC board,
and detailed assembly instructions.

® The Beginner’s Guide to Whistler Hunting , by
Michael Mideke WB6EER, a 23-page history of
VLF, including tips and advice on observing,
describing, and recording natural and man-
made signals at very low frequencies.

® A 60-minute narrated cassette tape by Mideke
which samples the incredible variety of sounds
that can be heard in the VLF range. Included are
notes describing the audio segments, and sample
spectograms of some of the signals.

* Instructional materials designed to assist you
in working with high school students to mutually

learn more about natural radio and the ATLAS-
SEPAC INSPIRE mission.

* You will also receive updates by mail about
SEPAC operation schedules, and the status of
the mission.

To order an INSPIRE kit, send a check made
out to INSPIRE to: Bill Pine, Science Depart-
ment, Chaffey High School, 1245 N. Euclid
Avenue, Ontario CA 91762. If you need a re-
ceipt, or have any questions, please include an
SASE. If you just want the blank PC board, it’s
available for $7.

If you decide to build the RS-4 as described in
this article, but don’t anticipate direct project
participation, you may still want to get a copy of

the Mideke booklet and audio tape. The Guide is
$6 postpaid in the U.S. (plus 83¢ sales tax in
CA), $12.50 outside North America. Write
Michael Mideke at P.O. Box 123, San Simeon
CA 93452-0123.

For those not interested in construction but
who would like to experiment with a receiv-
er, Conversion Research has a new VLF pocket
receiver available completely assem-
bled for $48 postpaid in the U.S. (plus $3.96
sales tax in CA). The circuit is not exactly the
same as the RS-4, but 1t is fully effective,
includes a 33-inch telescoping whip an-
tenna and a battery, and is housed 1n a sturdy
diecast aluminum enclosure with an on/off
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Why buy a TNC?
PC HF FAX + PC SWL §119

SPECIAL COMBINATION OFFER

For a limited time, if you order PC HF FAX $33 (see our
other ad in this issueg), you can add PC SWL for only $20
instead of our regular low price of $89.00.

PC SWL contains the hardware, software, instructions
and frequency lists needed to allow you to receive a vast
variety of digital broadcasts transmitted over shortwave
radio. All you need is any IBM PC or compatible computer
and an SSB shortwave receiver. The product consists of:

Demodulator

Digital Signal Processing Sofiware
80 Page Tutorial Reference Manual
World Press Fregquency List

Tutorial Audio Cassette with Samples

PC SWL automatically decodes Morse code, Radio
Teletype, FEC (forward error cnrrectin%ﬂde}. SELCAL
(selective calling transmissions), and NAVTEX.

PC SWL lets you tune in on world press services with
up to the minute news, meteorological broadcasts, ham
radio operators, coastal shore stations, aviation telex and
much more digital action on the shortwave bands. Find all
the utility station action you have been missing. PC SWL
software uses the processor in your PC to do the work, why
pay for another expensive box when a simple interface and
your PC and do the job?

ADVANCED FEATURES:
Tuning Oscilloscope
Digital Waveform Presentations
Auto Calibration and Code Recognition
Continuously Tunable Filter Frequencies
Variable Shift
Adjustable CW Filter Sensitivity
Unattended Capture and Printing

Software Systems Consulting
615 8. El Camino Real, San Clemente, CA 92672
Tel:(714)498-5784 Fax:(714)498-0568
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INSPIRE — NASA

Figure 2. PC board foil pattern for the receiver.
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Figure 3. Parts placement diagram.
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Al COMMUNICATIONS

ELECTRONICS INC.
Emergency Operations Center
has expanded to our new two acre facility and
World Headquarters. Because of our growth,
CEl is now your one stop source for emergency
response equipment. When you have a com-
mand, control or communications need, essen-
tial emergency supplies can be rushedto you by
CEl. As always, for over twenty three years,
we're ready, willing and able to help. For 1992,
we're introducing new products from Uniden,
Shinwa, Cobra, Ranger Communications,
Grundig, Sangean, Magnavox, lcom and RELM.

NEW! Shinwa SR001-B

List price $799.95/CE price $479.95/SPECIAL
Continuous coverage from 25.000 through 8939.995 MHz.
If you're looking for an excellent synthesized scan-
ner designed for mobile surveillance use, the new
Shinwa SR001 scanner offers features never be-
fore offered at such alow price. When you purchase
this wide band scanner from CEI, you'll get a free
infrared wireless remote control that allows you to
control your scanner from over 20 feet away. Se-
lectable frequency steps 0f5.0/10.0/12.5/20.0/25.0/
50.0 or 100.0 KHz. are available. Dual antenna
inputs terminating in an "N-type" and "BNC" con-
nectors are included. Other features include 200
memory channels grouped in 10 banks of 20 chan-
nels, easy to read multi color LCD display, lithium
battery for memory back-up, 35 channel per sec-
ond high speed scanning, priority, timer and even
an alarm to alert you to transmissions on your
choice of one special frequency. We even include
a mobile mounting bracket. The SR001 can be
used for base station use with the purchase of the
ACS-B 12 volt DC power supply for only $34.95
each. A great sounding exiernal speaker #SPE-B
is available for only $24.95.

SHINWA POCKET PAGERS

The fire department hazardous materials response
teams and police department SWAT crews that need
reliable radio alerting systems, stake their lives on
Shinwa. We offer a two-tone pocket pager with monitor
feature and even a voice storage option at an afford-
able price. To order, we need your paging frequency as
well as tone reed frequencies. For other configurations
or two-way radio information, please fax us your speci-
fications to 313-663-8888 or phone 313-996-8888.

NEW! ICOM ICR1-B

List price $799.95/CE price $519.95/SPECIAL
Continuous coverage from 100 kHz through 1.300 GHz.

The ICOM ICR1 keeps you in touch with the world
when you're on the go. The palm-size ICR1 is
equipped with AM, FM and wide-FM modes to fully
answer your monitoring needs. With 100 memory
channels and a dual frequency selection syslem,
you get a top-class communications receiver. Not
only can you program scan searches only for sig-
nals within a specified frequency range, it's also
possible to write frequencies of received slations
automatically into memory. In addition, unwanted
frequencies can be skipped. Order ICBC72-B bat-
tery rapid charger for $99.95 and a BP84-B 1,000
ma. battery pack for $74.95.

NEW! ICOM ICR100-B

List price $799.95/CE price $579.95/SPECIAL
Continuous coverage from 100 kHz. through 1856 Mhz.
Now you can bring a wider world of broadcast-
ing, VHF air and marine bands, emergency
services and many more communications into
your vehicle. lcom's advanced ICR 100 fully cov-
ers all the stations worth hearing with up to 100
memory channels and a multitude of features.

SCANNERS/CB/RADAR
UNIDEN

PRO310E-B Uniden 40 Ch. Ponable/Mobile CB.......... $72.95
PROG30E-B Uniden 40 Ch. Remote mount CB
GRANT-B Uniden 40 channel 55B CB moblle .......... 5152 -85

WASHINGTON-B Uniden 40 Ch. SSE CB base ....... $229.95
PC122-B Uniden 40 channel SSB CB mobile ...........$113.95
PC86A-B Uniden 40 channel CB Mobile .................... $78.95
PRO510XL-B Uniden 40 channel CB Mobile .........c... $39.95
PROS520XL-B Uniden 40 channel CB Moabile .............. $54.85
PRO535E-B Uniden 40 channel CB Mobile ................ $69.85

PRO538W.B Uniden 40 ch. weather CB Mobile ......... $78.95
PRO810E-B Uniden 40 channel SSB CB Base ........$174.85

UNIDEN RADAR DETEC TGHS
RD3000ZX-B Uniden 3 band suction mount radar ....$119.95

RD2400ZX-B Uniden 3 band radar detector ............. $109.95
RD80-B Uniden 2 band radar detector .........c..cciveeeen.. 364,95
CARD-B 2 band credit card size radar detector ..........$89.95
RD3XL-B Uniden 3 band radar detector.................... $109.95
RD9XL-B Uniden “micro® size radar detector .............. $69.95
HDE'.-" B Uniden visor mount radar detector .. ... $39.95

§ Gbra

19 PLUS- E Cobra CB radio s $36.95
18RY-B Cobra CB radio .. e $54 .95
41PLUS-B Cobra CB raclin PR PIP DO 4/t~
70LTD-B Cobra remote rnnunl EE radiu sserasivdiisssissises R
18LTD-B Cobra Classic series CB radio .........cveermse.. 244,95
21LTD-B Cobra Classic series CB radio ..........c.ccorr--.. $54.95
25LTD-B Cobra Classic serles CB radio ........cccceeee.. $89.95
29LTD-B Cobra Classic series CB radio ... 5109 a5
146GTL-B Cobra AM/SSB CB radio........ccceveeeiinnnne.. $129.85
148GTL-B Cobra AM/SSB CB radio... ... $149.95
90LTD-B Cobra Base station ... weeees $89.85
142GTL-B Cobra AM/SSB E.asa Btatlm veeeee $199.85
2000GTL-B Cobra Deluxe AM/SSB Base 5ta'tinn ..3379.95
COBRA RADAR DET, ECTDHS
RD3163-B Cobra 3 band radar detector..................... $109.95
RD3175-B Cobra 3 band radar detedior ........ccceuees.. $129.85
RAD3173-B Cobra 3 band radar detector ............c.c..... $139.95
RD3183-B Cobra 3 band radar detector .................... $139.85

Bearcat 200XLT-B

List price $509.95/CE price $239.95/SPECIAL
12 Band, 200 Channel, Handheld, Search, Limit, Hold, Priority, Lockout
Frequency range: 29-54, 118-174, 406-512, B06-956 MHz.

Excludes B23.9875-849.0125 and 868.9875-894.0125 MHz.

The Bearcat 200XLT sets a new standard for handheld scanners in
performance and dependability. This full featured unit has 200 pro-
grammable channels with 10 scanning banks and 12band coverage.
If you want a very similar model without the 800 MHz. band and 100
channels, order the BC100XLT-B for only $178.95. Includes antenna,
carrying case belt loop, ni-cad battery pack, AC adapter and ear-
phone. Order your scanner from CEl today.

Bearcat 800XLT-B

List price $549.95/CE price $239.95/SPECIAL

12-band, 40 Channel, Nothing excluded in the B0OO MHz. band.
Bands: 29-54, 116-174, 406-512, 806-956 Mhz.
if you do not need the 800 MHz. band, order the Bearcat
210XLT-B for the special CEl price of $139.95.

Magnavoxs Satellite Phone

CE price $48,880.00/Special order - allow 45 days for delivery.
When war broke out in Iraq, you heard all the action because
CNN had a satellite telephone. When a disaster such as an
sarthquake or a hurricane strikes your community and commu-
nications are disrupted, you can depend on instant reliable
communications, just like CNN did using your Magnavox
MagnaPhone. Inmarsat communication satellites are in geosta-
tionary orbit along the equator. They beam two-way voice and
datatransmissions batwesn your satellite phone and fixed sarth
stations. In most instances, telephone calls are dialed directly
once you have selected the satellite serving your location. No
matter where you are on the planet, the MagnaPhone automati-
cally selects the Land Earth Station (LES) nearest the destina-
tion called. This makes placing acall as easy as using astandard
telephone. Dual ID numbers permit a separate Inmarsat tele-
phone number to be used to route calls to one of the external
telaphone ports which could be used for a fax machine or a
computer data line. For telephone, telex, fax and data commu-
nications anywhere inthe world, the new MX2020P MagnaPhone
is the most compact Inmarsat-A, Class 1 terminal available
today. Like a cellular phone, airtime will be billed to your
account. The new MagnaPhone welighs just 47 lbs (21 kg),
including the antenna. Add the optional ruggedized case (only
$950.00) and it can travel as airline baggage on commercial
carriers. When you arrive at your destination, installation can be
done in less than five minutes. For more information call our
Emergency Operations Center at 313-996-8888.

RELM UIC202-B 2 Watt transceiver on 154.57 MHz.$114.95
RELM RH256NB-B 25 Watt VHF transcelver ..........$299.95
RCI2950-B Ranger Comm. 25 Watt 10 Meter xcevr. $234.95
MR8100-B Uniden survelllance scanner . CALL FOR PRICE

BCS55XLT-B Bearcat 10 channel scanner ................ $3114.95
AD100-B Plug in wall charger for BCS5XLT ................ 14.95
PS001-B Cigarette lighter cable for BCSSXLT ........... $14.85
VC001-B Carrying case for BCSSXLT .....ccccnssnsurunans. $14.95
BC70XLT-B Bearcat 20 channel scanner ................ $138.95

BP70-B Ni-Cad battery pack for BC7TOXLT scanner ..$38.85
BC142XL-B Bearcat 10 channel 10 band scanner ....$84.95
BC147XLT-B Bearcat 16 channel 10 band scanner .. $94.95
BC172XL-B Bearcat 20 channel 11 band scanner ..$124.95
BC177XLT-B Bearcat 16 channel 11 band scanner $129.95
BC590XLT-B Bearcat 100 channel 11 band scanner$194.95
BC760XLT-B Bearcat 100 channel 12 band scanner$254.95
BCO02-B CTCSS tone board for BC580/760XLT ......$54.95
BCO0O03-B Switch assembly for BC590/760XLT ..........522.95
BCB55XL.T-B Bearcat 50 channel 12 band scanner $174.95
BC560XLT-B Bearcat 16 channel 10 band scanner .. $94.95

BP205-B Ni-Cad battery pack for BC200/100XLT .....$39.95
TRAVELLER2-B Grundig shortwave receiver ............ $84.95
COSMOPOLIT-B Grundig shortwave receiver ......... $175.95
SATELLIT500-B Grundig shortwave receiver .......... $499.95
SATELLITE50-B Grundig shortwave receiver ..........$849.95
ATSB00-B Sangean shortwave recaiver ...........u..... $89.95
ATSB03-B Sangean shortwave recaiver ........w.... $159.95
74102-B Midland emergency weather recsiver ..........$34.95
77116-B Midland CB with VHF weather & antenna ... $66.95
77118-B Midland CB mobile with VHF weather ......... $62.95
77913-B Midland CB portable with VHF weather ....... $79.95
76300-B Midland CB base statlon ..........ccoummermasennes. $92.95

NPD-B Uniden National Police Directory ........ccususee. $19.95
FBE-B Frequency Directory for Eastern U.S.A. ......... $14.85
FBW-B Frequency Directory for Western L.S.A. ....... $14.95
RFD1-B M|, IL, IN, KY, OH, WI Frequency Directory . $14.95
RFD2-B CT, ME, MA, NH, RI, VT Directory .............. $14.95
RFD3-B DE, DC, MD, NJ, NY, PA, VA, WV Directory $14.85
RFD4 AL, AR, FL, GA, LA, MS, NC, PR, SC, TN, V1.$14.95
RFDS AK, ID, 1A, MN, MT, NE, ND, OR, SD, WA, WY$14.95
RFD6& CA, NV, UT, AZ, Hi, GU Fraequency Directory .$14.95
RFD7-B CO, KS, MO, NM, OK, TX Fraq Dlrar:rurf .$14.95

PWB-B Passport to World Band Radio .. ... $16.95
ASD-B Airplane Scanner Directory .. e 514,95
TSG-B "Top Secret” Registry of U.S. Gowt, Freq. ..$16.95
TTC-B Tune in on Telephone Calls ... ‘......514.95
CBH-B Big CB Handbook/AM/FM/Fresband .. ...$14.85
TIC-B Technigues for Intercepting Gummunl::atnns .$14.95
EEC-B Embassy & Espionage Communications ....... $14.95

SMHV1-B Scanner Modification Handbook/Volume 1 $18.85
SMHV2-B Scanner Modffication Handbook/\Vfolume 2 $18.95

LIN-B Latest Intelligence by James E. Tunnell ..........$17.85
AB0-B Magnet mount mobile scanner antenna .......... 538,85
AT70-B Base station scanner antenna...........iises $39.95
USAMM-B Mag mount VHF ant. w/ 12' cable ............ $39.95

USAK-B 3/4" hole mount VHF antenna wf 12° cable .. $34.95
Add $5.00 shipping forall accessories ordered al the same lime.
Add $15.00 shipping per radio and $6.00 per anlenna.

BUY WITH CONFIDENCE

Michigan residents please add 4% sales tax orsupply your

tax I.D. number. Written purchase orders are accepted
from approved government agencies and most well rated
firms at a 10% surcharge for net 10 billing. All sales are
subject to avallability, acceptance and verification. Prices,
terms and specifications are subject to change without
notica. All prices are in U.S. dollars. Out of stock items will
be placed on backorder automatically or equivalent prod-
uct substituted unless CEl is instructed differently. Ship-
ments are F.O.B. CEl warehouse in Ann Arbor. Michigan.
No COD's. Not responsible for typographical errors,

Mail orders to: Communications Electronics, Box 1045,
Ann Arbor, Michigan 48106 U.S.A. Add $15.00 perradio for
U. P.S. ground shipping and handling in the continental
U.S.A. For Canada, Puerto Rico, Hawaii, Alaska, or APQO/
FPO delivery, shipping charges are two times continental
U.S. rates. lfyou have aDiscover, Visa, American Express
or MasterCard, you may call and place a credit card order.
5% surcharge for billing 1o American Express. For credit
card orders, call toll-free in the U.S. Dial 800- USA-SCAN.
Forinformation call 313-996-8888 FAX anytime, dial 313-
663-8888. Order from Communications Electronics today.
Scanner Distribution Center™ and CEl logos are trade-
marks of Communications Electronics Inc.

Sale dates 12/2/91 through 5/31/92 AD #121591-B
Copyright ® 1992 Communications Electronics Inc.

For more information call

1-313-996-8888

Communications Electronics Inc.

Emergency Operations Center
P.0O. Box 1045, Ann Arbor, Michigan 48106-1045 U.S.A.
For orders call 313-996-8888 or FAX 313-663-8888
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SHF SYSTEMS Notune linear transverters and transverter kits for
902, 1269, 1296, 2304, 2400, 3456 MHz. All use 2m i.£.g13.8V. Kits
include mixer and L.O. P.C. boards, xtal and all components. Built
units include |.F.JD.C. switchboard, connectors and compact low
profile housing. Other frequency options in amateur band available.

SHF 900K 902-906 MHz
SHF 1240K 1296-1300 MHz
SHF 1269K 1268-1272 Oscar ModeL 10mW
SHF 2304K 2304-2308 MHz
SHF 2401K 2400 MHz Mode S rcv Conv
SHF 3456K 3456-3460 MHz
SHFLOK 540-580 MHz L.O.

S0mW
10mW

10mw

10mW
S0mwW

Kit $139
Kit $1489
Kit $140
Kit $205
Kit $155
Kit $205
Kit§ 66

Built $265
Built $265
Built 5255
Built $325
Built $255
Built $325

CALL OR WRITE FOR COMPLETE CATALOG
DOWN EAST MICROWAVE

—

Box 2310, RR1
(207) 948-3741

Bill Olson, W3HQT

Troy, ME 04987
FAX: (207) 948-5157

MICROWAVE AMPLIFIERS

from

DOWN EAST MICROWAVE

Linear Power Amps
for SSB, ATV, FM, 902—1286—2304—3456MHz

2304 PA

2318 PAM

2335 PA
2340 PA
2370 PA
3318 PA
3335 PA
1302 PA

901 IPA

10mW in 5W out 1240-1300 MHz $140
0.5W in 18W out 1240-1300 MHz $215
10W in 35W out 1240-1300 MHz $325
1Win 35W out 1240-1300 MHz $355
5W in 70W out 1240-1300 MHz $695
1W in 20W out 902928 MHz $275
14W in 40W out 90:2-928 MHz $335
10mWin3.0Wout 2304 MHz 400
10mW in 1W out 3456 MHz Write or Call

T/R Switching available, all 13.8 VOC

Low MNoise Preamps & preamp kits—432, 902, 1296,
1691, 2304, 2401, 3456 MHz, 5.7 and 10 GHz.

preamp 6dBNF 902 MHz
preamp BdBNF 1296 MHz
praamp .TdBNF 2300-2400 MHz
1691LNAWP preamp 1dBNF 1881 MHZ mast mounted

33LNA
23LNA
13LNA

4017LNAK

preamp kil

400-1700 MHz

Preamp kits for 2304-10 GHz
CALL OR WRITE FOR MORE INFORMATION

___ DOWN EAST MICROWAVE

138 §95
138V §.95
138V §130

13.8V  §140

6dB § 40
Write or Call

[ :

" vrsA Bill Olson, W3HQT H

! Box 2310, RR1  Troy, ME 04987
(207) 948-3741 FAX: (207) 948-5157

MICROWAVE ANTENNAS

Loop Yagis, Power Dividers, Stacking Frames, Complete
Array of 902, 910, 1269, 1296, 1691, 2304, 2401, 3456
MHz. For Tropo, EME, Weak Signal, OSCAR, ATV, Re-
peaters, WEFAX, Commercial point to point. Available in
kit form or assembled and tested.

3333LYK
2345LYK
2445LYK
1844LY

2355LYK
1345 LYK
245LYK

33el
45g
45el
44l
55el
45a|
45¢l

loop Yagi Kit 902 MHz
loop Yagi Kit 1296 MHz
loop Yagi Kit 1268 MHz
loop Yagi{assem.) 1691 MHz
Superlooper Kit 1296 MHz
loop Yagi Kit 2304 MHz
loop Yagi Kit 3456 MHz

18.5dBi $ 95.00

21 dBi
21 dBi
21 dBi
22 dBi
21dBi
21 dBi

$ 95.00
$ 95.00
$105.00
$108.00
$ 79.00
$ 79.00

Other models available. Call or write for catalog.

DOWN EAST MICROWAVE

Box 2310, RR1

Bill Olson, W3HQT

(207) 948-3741
FAX: (207) 948-5157

Troy, ME 04987

J
EE

switch, audio gain control, and a 3.5mm jack
for stereo earphones. Order from Conversion
Research (Frank Cathell K3YAZ), P.O. Box
535, Descanso CA 91916.

Project INSPIRE offers an opportunity for
amateurs to be involved in a truly significant
research project. To make it fully effective,
we amateurs need to bridge the gap between
the NASA shuttle experiment and local
high schools. Pick up the phone-and connect
with the physics teacher at your neighbor-

hood high school. If he (or she) hasn’t heard
about INSPIRE, have them send an SASE
to Bill Pine for information. Offer to help
students build the kit, and maybe give some
advice and assistance in searching out a
remote and radio-quiet listening site for the
March 1992 mission. Good hunting on
60,000 meters! |5

Conract Jim Ericson KG6EK at 226 Charles
Street, Sunnyvale CA 94086-6063.

Capacitors: 16 volt or higher.
C1
C2
C3
C4,C5
C6
C7,C8B
C9
C10
C11,C12
C13
C14
C15

Active Devices
Q1
Q2
U1

Inductor
L1

Miscellaneous
Ferrite bead
BP1,2
J1,43
Jz2, J4
One 8-pin
One 3.5mm
Perfboard
Enclosure
Battery

Battery clip
SW1, Swa2

SW3

Whip antenna
Maonitor amplifier

NOTE: See text for kit availability.

Parts List

Resistors: Except for R-16, 1/4W metal film 5% units are preferred.

R1 470k

R2 47k

R3 2 Megohm

R4 15k

R5 2 Megohm

R6 68002

R7 2200

R8 200

R9 33k

R10 10k

R11 4.7k

R12 10k

R13 6.8k

R14, R15 1k

R16 100k, audio taper

R17 10k

R18 11k

R19 22k

R20, R21 33k

27 pF dipped silver mica
0.01 yF ceramic or mylar
0.10 uF ceramic or mylar
0.022 uF mylar

0.01 yF ceramic or mylar
0.10 puF ceramic or mylar
0.022 WF ceramic or mylar
0.10 pF ceramic or mylar
0.01 UF mylar

10 puF aluminum or tantalum
1.0 yF aluminum or tantalum
10 pF aluminum or tantalum

2N3819 or similar
2N2222A or similar
TLO82, LF353 or similar

1k c.t. to 8Q) miniature output transformer
RS# 273-1380, Mouser 42KMO14, or similar

Amidon FB901-43 ar similar
Binding posts

3.5mm mono jacks

RCA-type "phono” jacks

IC socket

plug for power switch

RS# 276-150

5-1/4" x 3" x 2-1/8"

9V alkaline recommended.
External supply up to 12V can also be used.
DC Electronics #1290 is good.
Miniature SPDT toggles
Toggle or slide OK.

RS# 270-1408 or similar

RS# 277-1008
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by Larry R. Antonuk WB9RRT

ZD Engineering

Hardline Matching
Transformers

Number 8 on your Feedback card

ZD Engineering

605 Balsley Avenue

Findlay OH 45840

Tel. (419) 424-8765.

Price Class: $28-$30 per pair (available
for any band between 144 and 1296 MHz).
Other frequencies can be specially ordered—
call for price quote. Two-port power divider—
$40 including companion transformer.

A great way to use all of that cheap CATV cable!

am radio operators, in general, are a re-

sourceful bunch. Most hams have some
experience with making something out of
nothing, and just about every amateur product
advertised makes you say, “Why didn't | think
of that??” The RF hardline matching trans-
formers manufactured by ZD Engineering are
just such an item. Not only do these matching
transformers allow the use of very cheap
CATV coax for ham radio, they also perform
environmental and social services as well.

What's So Good About Hardline?

If you're new to ham radio, all of this interest
in hardline may be somewhat confusing. After
all, why deal with big holes in the wall and stiff,
uncooperative cable, when a piece of RG-8 or
RG-58 does the same job? The answer is ca-
ble loss.

Cable loss refers to the amount of power
that is lost on the trip from the transmitter to
the antenna. It varies from cable to cable. A
percentage of your transmitter power is used
up on the way to the antenna due to cable
resistance and other factors. This ““missing”’
power is turned into heat which dissipates
along the cable rather than being radiated
from the antenna.

As you might guess, cable loss increases as
the cable gets smaller, and as the frequency
gets higher. It also increases as the VSWRH
increases, which means that you lose even
more power in the coax if the antenna isn't
properly matched. Loss isn't much of a prob-
lem on the HF bands, but on VHF and above,
it's a real concern.

For Example. . .

Consider a 2 meter transmitter feeding an
antenna on a tower, with a coaxial cable
length of 100 feet. An average loss factor for
100 feet of RG-8/U at 146 MHz might be 3.5
dB. A 100 ft. piece of 7/8" hardline has a loss
factor of about 0.6 dB—a difference of almost
3 dB. What this means in terms of perform-
ance is that the same difference in radiated
signal can be realized by either doubling your
transmitter power—or by switching to hard-
line. (While different varieties of cable have

Photo A. 440 MHz Matching Transformer at-
tached to 7/8" line, shown next to 440 MHz
power divider.

Photo B. 440 MHz Matching Transformer ter-
minated in a 50 ohm dummy load.

r

Photo C. 7/8" line prepared for installation of
matching transformer and power divider.

different loss factors, the values presented
here represent reasonable averages.)

If hardline is such great stuff, why isn’t ev-
eryone using it? As usual, the answer is mon-
ey! Prices vary, but a good estimate of com-
munications grade hardline, in amateur
quantities, is right around "several bucks a

foot.” Yikes! Not only that, but even if you can
get the line for free, the connector prices are
prohibitive.

As luck would have it, there is one source of
free (or nearly free) hardline. The type of cable
used for main runs by CATV companies turns
out to be a very high grade of hardline, and it
comes in 1/2", 3/4", and 7/8” inch sizes.
These cables typically run for miles, and a
“short end” to a cable company is often any-
thing less than 500 feet. These ‘short ends™
are often available for the asking—nice long
sections of low-loss hardline—just haul them
away. But there is one problem—it's 75 ohm
impedance cable. And then, you still need to
buy those expensive connectors.

The Solution

Fully aware of all of the above facts, the
folks at ZD Engineering put two and two to-
gether and came up with six. The ZD Engi-
neering Hardline Matching Transformers al-
low the use of standard CATV hardline for
communications use. Each adapter consists
of an appropriate connector (UHF or N) and a
quarter-wave matching section that mounts
on the end of the hardline.

A pair of matching transformers turns a
piece of hardline into a flat 50 ohm transmis-
sion line (for only $30). It may seem like magic,
but the ZD Adapter impedance transformer
trick is based on straightforward transmission
line theory. One characteristic of a quarter-
wave section of transmission line is that it has
the ability to match two unequal impedances
provided that the impedance of the quarter-
wave matching section is of a specific value.
The value happens to be the square root of the

Typical Attenuation Figures for
1/2" CATV Hardline
Frequency (MHz) dB/100 fi.

5 0.16
30 0.40
55 0.54

150 0.90
220 1.11
425 1.57
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Throw away your
magnifying glass...
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(=T \W2NSD

Wayne Green |l
I WGE Center
Peterborough NH 03458

Born: 1922
Class: Advanced

HamBase

database software

Contains over 500,000 US calls.
Instantly retrieves to screen or file.
PC and Macintosh versions.

Runs with or without a hard disk.
Edits and prints address labels.
Exports data to ASCII format.
WHamBase for Windows users.
HBPopup TSR pops up with user
selectable hotkeys. Transfers name
and address to keyboard buffer.

Demo disk %5 (refundable with order) or download demo
from Compuberve: GO HAMNET (hbrary 12)

Macintosh 800K disks
PC 1.44 Meg 3.5" disks
PC 1.2 Meg 5.25" disks
WHamBase (program only) 19.95
HBPopup (program only) 19.95
UPS Shipping included.
CA residents please add sales tax.

79.95
79.95
69.95

1992 Version will ship January 15.
Credit cards will be billed on ship date.

POBox 194T - Ben Lomond - CA 95005
(408) 335-9120 - FAX 335-9121
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product of the two values to be matched—in
our case, 50 and 75 ohms.

The value of the matching section therefore
needs to be 61.2 ohms. The ZD Hardline
Adapter is simply a quarter-wavelength line,
built to the size necessary to produce a 61.2
ohm impedance. The line is then machined to
allow mounting to the desired size of hardline,
and a connector is silver-soldered to the other
end. Although straightforward in design, the
adapters provide a feature that makes instal-
lation a snap, and prevents a problem that’s
often experienced with lines of this type.

One of the main difficulties experienced
with long runs of CATV hardline has to do with
the amount of expansion and contraction that
the copper-coated aluminum center conduc-
tor undergoes with changes in temperature.
Expansion can cause the center conductor to
move within the coax, stressing the connec-
tions. In extreme cases, the contraction of the
center conductor will be so great that it will re-
cede back into the dielectric by several inches.

The ZD Hardline Transformers eliminate
this problem by providing a receptacle that's
machined to allow the insertion of several
inches of center conductor (in the 146 MHz
version, the center conductor could be left up
to two feet long). This extra length of conduc-
tor means that the connection will be making
contact regardiess of thermal expansion or
physical movement.

The coax is simply slid into the adapter, and
the inner receptacle holds the center conduc-
tor firmly in place. The outer conductor of the
adapter is then clamped to the shield of the
coax, holding the whole assembly in place. No
soldering, threading, or special tools. The ZD
Adapters come with explicit installation in-
structions, and a small amount of anti-oxidiz-
ing compound is included in the hardware
package.

Transformers are available for 144 MHz,
222 MHz, 440 MHz, 903 MHz, and 1296 MHz.
In addition, straight connectors (with no
matching section) are available, as are power
dividers.

But Do They Work?

The proof of the pudding is in the transmit-
ting, and in this case the ZD Transformers
worked just as expected. A series of tests was
run using both 7/8" and 1/2" line, at power
levels of 10 and 100 watts.

In all cases the measured loss was exactly
what was expected from the coax itself—the
transformers introduced negligible, if any, ad-
ditional loss. (See the Table for typical hard-
line loss figures.) In addition, the transformers
produced an absolute flat match into a 50 ohm
dummy load. (Due to their high quality con-
struction, the quarter-wave sections probably
have a lower loss factor than the cable itself.)

Installation Tips

At this point, it may seem like the ZD Trans-
formers are almost too good to be true. There
are a couple of slight limitations that should be
noted. First, the physical construction of the
adapters could allow water to infiltrate under
the outer cable jacket if proper waterproofing
methods aren’t taken. This can obviously be
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prevented by the careful use of Coax Seal™.
The instructions that come along with the ZD
Transformers state that you should wrap Coax
Seal so that it overlaps two inches on each
side of the junction of the transformer and the
hardline. You should make sure the clamp is
covered completely by sealant as well.

Second, the length of the adapter is rather
long compared to the length of the section of
coax that the adapter clamps onto, especially
in the 2 meter version. This means that any
movement of the adapter will be felt at the
cable junction with a fair amount of leverage.

The adapters and the cable should be phys-
ically secured to a solid structure (the tower
leg or, if indoors, a wall) to keep them from
moving, and flexible coax jumpers should
make the final connections to the antenna or
transmitter. This is common practice in the
commercial radio field, but may be something
new to some amateurs.

Obviously, these two points are a minor
trade-off in order to obtain a piece of low-loss
line, but they should be carefully addressed.
(The loss factor of hardline increases dramati-
cally if the line is filled with water!)

Saving the Earth

Skeptical by nature, the author decided to
check out the claims of all this low cost hard-
line available at cable TV companies. Obvi-
ously, the true value of a product like the ZD
Transformer is directly related to how cheaply
one can get the hardline. After calls to three
cable companies in the area, it was clear that
the term "'low cost hardline’’ was something of
a misnomer.

More correctly, it should be called "'Free—
how much do you want?" or perhaps, ""‘We'll
give you a few bucks to haul it away’ hardline.
Environmental awareness, landfill problems,
and recycling have finally caught up with the
CATV companies. Those ''short ends’’ we
were discussing earlier have to go someplace,
and the landfill doesn’t want to deal with them.

Aluminum scrap collectors used to burn the
jacket off and salvage the metal, but burning
the cable produces toxic gases—no longer an
option. In most cases the short ends and old
replaced cable are thrown in a pile, and some-
one who specializes in scrap cable comes by
once a year—and charges to haul it away.

One CATV manager proudly told of a deal
he worked with a scrap dealer concerning a
run of existing cable that was being replaced.
After a day on the phone, he finally found
someone who would come and get the
TWELVE MILES of old 7/8" cable and haul it
away in exchange for the aluminum value—a
real coup.

Obviously, the cable companies want to get
rid of this stuff. Not only are you going to set
yourself up with a very low loss antenna line
system, saving a load of money in the bargain,
you're also doing the Earth a favor. And the
social implications? Just think how happy
things will be around the house—once you tell
the XYL how you saved a thousand dollars on
hardline by using ZD Matching Transformers,
and then only spent five hundred dollars on a
new rig.

Now why didn't | think of that?



ASTRON oruy

Irvine, CA 82718
CORPORATION (714)458-7277

» HEAVY DUTY « HIGH QUALITY » RUGGED = RELIABLE »
SPECIAL FEATURES PERFORMANCE SPECIFICATIONS
e SOLID STATE ELECTRONICALLY REGULATED o INPUT VOLTAGE: 105-125 VAC
* FOLD-BACK CURRENT LIMITING Protects Power Supply » QUTPUT VOLTAGE: 13.8 VDC * 0.05 volts
from excessive current & continuous shorted output (Internally Adjustable: 11-15 VDC)
 CROWBAR OVER VOLTAGE PROTECTION on all Models « RIPPLE Less than Smv peak to peak (full load &
excepl RS-3A, RS-4A, RS-5A, RS-4L, RS-5L low line)
« MAINTAIN REGULATION & LOW RIPPLE at low line input = All units available in 220 VAC input voltage
Voltage (except for SL-11A)
« HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE
« THREE CONDUCTOR POWER CORD except for RS-3A
MODEL VS-50M « ONE YEAR WARRANTY * MADE IN US.A.
SL SE Colors Continuous Ics* Size (IN) Shipping
MODEL Gray Black Duty [Amps] [Amps) H=W=x=D WL [ibs.)
* LOW PROFILE POWER SUPPLY
SL-11A . . 7 11 2% x 7% x 9% 11
i
_ Continuous ICS* Size [IN) Shippi
RS-L SERIES MODEL Duty (Amps)  (Amps] HxWxD W (s
* POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
RS-4L 3 4 3 xb6%xTh 6
AS-5L 4 5 3% x 6% x 7'
* 19" RACK MOUNT POWER SUPPLIES ) :
Continuous ICS* Size [IN) Shiprm
MODEL Duty [Amps) (Amps) HxWxD Wt [ th
RM-12A 9 12 5% % 19 x B 16
RM-35A 29 35 D% x 19 x 12% 38
RM-50A 37 50 5% x 19 x 12% 50
RM-60A a0 <] I x19x12% 60
* Separate Volt and Amp Meters
RM-12M - 12 5% x 19 x 8% 16
RM-35M 25 35 5% x 13 x ig %
RM-50M 37 50 5% x 19 x 12%
Colors Continwous ICs" Size (IN) Shipping
HS'A SEI:"ES MODEL Gray  Black Duty (Amps) (Amps) HxWxD Wi, [libs.)
RS-3A . 25 3 3 x 4% x 5% 4
RS-4A . . 3 4 3% x6%x9 5
RS-5A ’ 4 5 3% x 6% X T 7
RS-TA . . 5] 7 3% x 6% x9 9
HS-7B . . 5 7 4 % TV x 10% 10
RS-10A . . 7.5 10 4 x 7% % 10% 1
RS-12A . . 9 12 4% X B X9 13
HS-12B . 9 12 4 X 7% X 10% 13
HS-20A . . 16 20 5 X9 x10% 18
RS-35A . . 25 39 2 X 11 X 11 27
MODEL RS-7A RS-50A . 37 50 b x 13% x 11 46
it Continuouns ICS* Size [IN) Shipping
Hs M SEHIES MODEL Duty (Amps) (Amps] HxWxD Wi, (Ibs.)
' Them X o Switchable voit and Amp meter
RS-12M 9 12 4% x B x9 13
e Separate volt and Amp meters
RS-20M 16 20 5x9 x 10% 18
RS-35M 25 35 5x 11 x 11 27
RS-50M 37 50 6 x 13% x 11 46
MODEL RS-35M
VS-M AND VRM-M SERIES  Separate Volt and Amp Meters # Output Voltage adjustable from 2-15 volts ® Current limit adjustable from 1.5 amps
to Full Load
—— ATty Continuous ICS* Size [IN) Shipping
o G e MODEL Duty (Amps) (Amps) HxWxD Wt. (Ibs.)
@13.8VDC @10VDC @5VDC @13.8V
VS-12M 9 3 2 12 4% xBx9 13
VS-20M 16 9 4 20 5X9x10% 20
VS-35M 25 15 7 35 5x11x 19 29
VS-50M 37 22 10 50 6 x 13% x 11 46
+ Variable rack mount power supplies
VRM-35M 25 15 7 35 5% x 19 x 12% 38
MODEL VS-35M VRM-50M 37 22 10 20 % X 19 x 12% 50
-
RS-S SERIES * Built in speaker
Colors Continuous IGS* Size (IN) Shipping
MODEL Gray  Black Duty [Amps) Amps HxWxD WL. {Ibs.)
RS-75 . . 9 T 4 X 7% x 10% 10
RS-105 . . 7.5 10 4 x 7% x 10% 12
RS-125 . . 9 12 4 x8x9 13
RS-205 . " 16 20 9 x 9 x10% 18
MODEL RS-12S

*ICS—Intermittent Communication Service (50% Duty Cycle Smin. on 5 min. off) CIRCLE 16 ON READER SERVICE CARD



/3 Review

by Bill Clarke WA4BLC

The Yaesu FT-990

A fully-equipped transceiver for the everyday ham.

Number 9 on your Feedback card

Yaesu USA

17210 Edwards Road
Cerritos CA 90701
(213) 404-2700

Price Class: $2,400

he FT-990 is ad-

vertised as incor-
porating many of the
features found on the
FT-1000, yet leaving
out some that most
hams would seldom
use. The result is a ful-
ly-equipped trans-
ceiver somewhat more
affordable thanthe FT-
1000, and more appli-
cable to the typical
ham. (See the sidebar
for a list of some of the

The SHIFT (IF pass-
band) control is great
to use, smoother and
broader (easier to
tune) than most other
rigs. Although the
NOTCH FILTER
works like it should,
I've found that there
are some tremendous
automatic notch filters
in the add-on market.
it'd sure be great to
see this kind of noth fil-
ter available in com-

FT-990's features.)

Operating

Getting the FT-990 on the air was straight-
forward and took just a few minutes. Only two
things are required to operate the rig: AC
power and an antenna. This is a complete HF
ham station in a single box.

If you are just entering the microprocessor
rig era you may find the large number of con-
trols rather formidable, but don't be daunted.
The FT-990 is really a very simple rig to oper-
ate and the dexterity it offers will be warming
to any operator. Most functions are selected
via microprocessor control buttons, in con-
trast to the old wafer switches of yesteryear
with their thump-and-bump knobs.

Frequency selection is done with the main
tuning knob, which has a very heavy, yet
smooth feel. Actually, this can be said for all
the controls on the front panel. They operate
smoothly and are good-looking. Keypad se-
lection of frequency is simple (except for
adding a leading zero below 10 MHz) and,
after the memories have been set, selection
can be made directly from the memories.
There are 90 memories, all tunable and scan-
nable. Of course, there are two VFOs. The
frequency readout is excellent and the display
also monitors mode, memory number, VFO in
use, luning speed, and clarifier offset (RIT).

The automatic antenna tuner does its work
quickly, even when not operating from one of
its 39 memories. Typically, it only takes a few
seconds. The received audio is a little mushy,
to my ears, when all controls are open or cen-
tered, but slight adjustments to the DIGITAL
FILTER and SHIFT controls make it real sharp
(more about these features later). My transmit-
ted audio got many unsolicited reports of ''au-
dio really sounds good,”” which is notable be-
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The Yaesu FT-990 HF transceiver.

cause | was using the hand-mike that came
with the rig.

Overall, it is the quality and action of the
FT-990’s controls that impressed me the
most.

Receive Performance

My antenna system is designed to instantly
switch from one rig to another, and can be set
to parallel rigs on the same feedline. This pro-
vides a means to compare performance. Dur-
ing the review process, | operated only in SSB,
FM, AM, and CW modes, even though the
FT-990 is built with internal interfaces for digit-
al modes (RTTY, packet, AMTOR). | was very
pleased with the general receiving capabili-
ties of the FT-890 and | feel it will meet most
needs. | still think that the FT-1000 has what |
feel to be the ultimate receiver, but it is, after
all, more expensive than the FT-990.

The rig | tested had the 2 kHz SSB and 250
Hz filters installed. | found that for signal sepa-
ration, using these optional fiiters gave a dis-
tinct edge. Overall, the receiver is very tight
and does not appear to suffer overioading
problems caused by nearby strong signals.

Features and Comments

The Digital SCF filtering is super! | cannot
say enough good about this feature. | used it
often and was very pleased with its power and
ease of operation. The filter consists of two
controls that limit the audio bandwidth of the
received signal. One cuts out the highs and
the other the lows. Both are infinitely se-
lectable and have very steep skirts. This filter
1S a real plus that isn't even found on the
FT-1000.

mercial rngs.
The RF FSP speech
processor is unique in
that it has a provision for shifting your transmit
frequency. It is most effective during pile-ups.
The slightly higher-sounding audio really cuts
through. Just don’t use it on 75 and 40 for local
work. You won't be liked very much. This fea-
ture can be cloned by operating split, using
two VFOs, or by using RIT. But, | doubt if you
would consistently be as good sounding or as
effective as the FT-990.

If you have never used a rig with an auto-
matic antenna tuner, treat yourself to it some-
time. | used multiband wire and vertical anten-
nas for most of my HF work and found the
990's automatic tuner to be perfect for fast
QSY. It tuned everything | normally use, with
no problems. It did balk at working with my
linear amplifier, so in those situations | turned
the tuner off.

There is a nice feel to the tuning knob and all
the controls are of excellent quality both visu-
ally and functionally.

The front feet on the rig are far nicer than the
typical wire bails found on most rigs. They
drop out of the case bottom, are round, and
large in diameter. They are also non-slip!

For the CW operator, a built-in iambic mem-
ory keyer with dot/dash memory and se-
lectable weight is standard. The keyer can
even be set to simulate a bug. The BFO fre-
quency is adjustable, and a SPOT button al-
lows for precise tuning. A 500 Hz CW filter is
standard with 250 Hz optional.

Each of the 90 memories stores frequency,
mode, bandwidth, and clarifier (RIT) settings.
They are scannable, perhaps nice for keeping
track of activity on favorite nets or for FM.

The DVS-2 digital voice recorder (optional
device) is basically a solid-state tape recorder.



Don't Wait,
This Offer Can't Last!
Reg. Price, $259

T « Full range -10Hz to 3GHz.
« LCD display (daylight visibility).

« True state-of-the-art technology with the
high speed ASIC.

- NiCads & Charger included.
+ Ultra-high sensitivity. + 4 gate times.
« Extruded metal case. < Compatible with MFJ207.

Suggested options

TA100S: Telescoping Whip Antenna.................... $ 12
CC30 Vinyl Camry Case........ccccccciiivicinnnnenn.... 3 14,
BL10: LED Backlight...........ccciiinnmmad 15.
BL28: El Backlight for use in roomlight and

JOW MK oo e s e s $ 45.
BG28: Bargraph Signal Level Indicator.............$100.

TCXO 30: Precision £0.2ppm 20 to 40°C temp.
compensated time base........................ .$100.

Universal
Handi-
Counter™
Model 3000,
$375. and
Bench Model
8030, $579.
Both offer
frequency,
period, ratio
and time
interval. |

AR FTTFa Il Tl

Wi IS I\ Y

Call for free catalog - Factory Direct Order Line:

5821 NE 14th Ave. = Ft. Lauderdale, FL 33334

5% Shiprandli:gE{Max. $1E:]l; S.S?: Canada. 1 '800' 3 2 7'5 9 1 2

15% outside continental U.S.A.

Visa and Master Card accepted. FL (305)771-2050 - FAX (305)771-2052
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It is convenient for calling CQ and, with the
four short message sections, can be set up to
XMIT most of a contest contact. Recording
off-the-air is a good feature for repeating
missed calls and contact numbers. In addi-
tion, as many hams really do wonder what
they sound like on the air, particularly when
making mike and/or audio changes to their
stations, being able to play back on the airis a
great feature.

Yaesu does not recommend long transmis-
sions at full power on the FT-990 when operat-
ing digital modes. They suggest operating at
half power.

The Manual

The manual for the FT-990 includes an ex-
cellent tutorial to get you going and does a
good job of explaining the function of each
control. It is a must-read booklet, as it contains
instructions for customizing the transceiver
for your own operation (power-up selections). |
found the manual lacked some specifications
(no stated dynamic range).

Customizing the FT-990

You can customize some of the operations
of the FT-990 to suit your particular desires by

instructing the rig how to come on when pow-
ered up (turned on).

Power-up selection choices are made by
holding specified keys/buttons while switch-
ing the FT-990 from "off” to “on,” and by
using DIP switches. Once selected, these
choices will be included every time the rig is
turned on (until you change them). Some pow-
er-up selections are: method of frequency dis-
play (offsets for different modes), beeper on/
off and pitch, 10 Hz readout, CW pitch, and
sidetone volume. This capability makes il
easy to turn the 990 into your radio.

Recommendations

At a suggested list price of $2,399 you will
be getting a high-grade transceiver loaded
with bells and whistles, internal power supply,
automatic antenna tuner, and digital SCF au-
dio filtering. The rig is also ready for any cur-
rent digital mode.

Putting these prices into perspective, the
FT-990 isn’t such a case of sticker shock after
all. All you need for general operation is a
single all-band antenna such as a G5RV or
Windom, a feedline, and a place to plug in the
FT-990.

Would | recommend the FT-9907 Yes, it

offers the features most hams are looking for.
Its controls are smooth and very effective, par-
ticularly the digital SCF audio filter and shift
tuning. And, let's face it, the rg does look
pretty darn good! i

Some Features of the FT-990
Keypad direct frequency entry
Passband shift
90 memories
Automatic antenna tuner
Dual digital SCF (switched capacitance
filter) audio filter

Noise blanker

RF FSP (frequency-shifted speech
processor)

All-mode squeich

Notch filter (manual)

lambic memory keyer

Selectable BFO offset

Spotting button

Key jacks on front and rear panels

Dedicated interfaces for RTTY, AMTOR,
and packet

Internal switching AC power supply

DVS-2 digital voice recorder (optional)

10 meter FM operation

SPECIFICATIONS (as taken from the FT-990 Operating Manual)

General FM-Variable reactance
RCVR Coverage: 100 kHz-30 MHz FSK-Audio frequency shift keying
XMIT coverage Maximun FM deviation: +2.5 kHz

160 1.8- 2.0 MHz
80 3.5- 4.0 MHz
40 7.0- 7.5 MHz
30 10.0-10.5 MHz
20 14.0-14.5 MHz
17 18.0-18.5 MHz
15 21.0-21.5 MHz
12 24.5-25.0 MHz
10 28.0-29.7 MHz
Frequency Stability
<10ppm (—10to +50 degrees C)
< 0.5 ppm (W/TCXO-2 option)
On FM: <200 Hz
Emission modes
LSB/USB-CW-FSK-AM-FM
(J3E-A1A-J1D-J2D-A3E-F3E)

FSK shift frequencies: 170/425/850 Hz

Packet shift frequencies: 200/1000 Hz

Harmonic radiation: <50 dB below peak output

SSB carrier suppression: <40 dB below peak output
Undesired sideband suppression: <50 dB below peak output
Audio response: < —6 dB (400-2600 Hz on SSB)

3rd order IMD: > —36 dB (100 W PEP at 14.2 MHz)
Microphone impedance: 500-600 (2

Receiver
Circuit type: Triple-conversion superheterodyne
IF frequencies: 47.21/10.94/.455 MHz
Sensitivity
10dB S/N,0dB = 1 uVv
SSB/CW 100-500 kHz <1 pV
SSB/ICW 0.5-1.8 MHz <2V

Basic frequency steps SSB/CW 1.8-30 MHz <0.25 uV
10 Hz LSB/USB-CW-FSK(J1D) AM 100-250 kHz <10 uV
100 Hz AM-FM-FSK(J2D) AM 250-500 kHz <2 uV

Antenna Impedance: 16.5-150 (2 (50 Q nominal)
Power requirements
Voltage: 110-117 or 200-234 VAC 50/60 Hz
Amperage: 60 VAon RX/470 VAon TX
Dimensions (WHD) 14.3" x5" x 14.4"
Weight: 28.6 Ibs.

AM0D.5-1.8MHz <4 puV
AM 1.8-30 MHz <1V
FM 29 MHz for 12 dB SINAD <0.5 uV
Selectivity
6.0 kHzAM Wide: 6 kHz, —6 dB; 15kHz, —60 dB
2.4 kHzSSB/AM/CW/RTTY/Packet: 2.2 kHz, —6 dB;4.0 kHz, —60dB
2.0 kHzSSB/ICW/RTTY/Packet: 1.8 kHz, —6dB; 3.6 kHz, —60 dB

Transmitter 500 HzCW/RTTY/Packet: 500 Hz, -6 dB; 1.8 kHz Hz, —60 dB
Power output 250 HzCW/RTTY: 240 Hz, —6 dB; 700 Hz, —60 dB
100W (adjustable) Squelch sensitivity
(25W on AM) 1.8-30 MHz (CW,SSB,AM): <2 pV
Duty cycle 28-30 MHz (FM): <0.32 pV
100% IF rejection: >80 dB (1.8-30 MHz)

(50% FM & RTTY)
Modulation types

SSB-Balanced filtered carrier
AM-Low-level (early stage)

Image rejection: >80 dB (1.8-30 MHz)

IF shift: +1.2kHz

Maximun Audio output: 2W into 4 Q2 load w/ < 10% THD
Audio output impedance: 4-8 Q)
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BayCom Modem
Low Cost Packet for PC / Clones

B S i
|||||||
...................

Chassis Kits Rack Shelves
Cabinet Kits Rack Equipment Cabinets
Assembied Cabinets  Antenna Grounding Kits

The 5319.95 Bullet-Tested QRV Solar Power Supply Jour
;?ﬂufmmcm‘rmd the clock or powers your 100w I}mnﬂn
hrs a moath. Coatrol carcunt specds charpe, ch:updﬁ:ﬂit

; sca'ed barteries. Fully assembled. QRV, . Easily expanded.
Features: Software-based PACKET that makes your Bmﬁ?;_? st M-F Eﬂsu‘frvﬁigf SR XN Tower Mounted Box Kits
computer emulate a TNC. Modem connects from (801) 425 Sk S UHF & VHF Antenna
SThmLpon 1o P WlchiQg Umer-S. feesd Feiay ST CIRCLE 236 ON READER SERVICE CARD Power DividerKits ~ Other enclosures

standard. Operates from 12VDC @ 100ma, wall power
El.liﬁ?ly Included. Uses crystal controlled 7910 chip,
VHF and HF. Lock & TX LED indicators. Free copy of
Version 1.20 software included

CompleteKitOnly ............ $59.95

omall sheets Aluminum and Brass

Byens (Chassia Rits

Assembled & Tested ......... Charles
: Byers K3IWK
CA Residents add 7.75% sales tax. S&H: $5.00 NO TUNERS
linsured). Foreign orders :':Iﬂ"d ES"-"'::F:I! o I NO RADIALS 5120 i-l:a.rmmy Grove Road, Dover, PA 17315
or price list; send legal size SASE (52¢) to: NO RESISTORS Phone 717-292-4901
m : ' e— NO COMPROMISE Between 6PM and 9:30PM EST, Eves.
A%A Engineering T FIVE EXCELLENT REVIEWS JUST o

2521 W. LaPalma NK « .ﬁnﬂhﬂl’ﬂ. CA 92801 = 714.952.2114 DuHﬂr HAPPEH Bv CHAHEE " E— o B e |

CIRCLE 109 ON READER SERVICE CARD CALL US FOR A FREE CATALOG.
smmiemnoa i s weennos| | The Best Value —
PACKET RADIO ¢ REPEATERS « PORTABLE

BILAL COMPANY
S5 Baeacdasai i E READY-TO-GO- Pre-assembiled &
1 "3 Florissant, Colorado 80816 L"“-ml’,___;ji pre-tuned « RUGGED - Stainless steel
(718) 687-0650 Ot/ & lightwt« DEPENDABLE - Water &

corrosion-proof « PROVEN DESIGN -

From ARRL Handbook, highest qity.
materials and workmanship.

only $29.95 508

Money back guarantee.

Specify MAX146,
MAX220, or MAX440

MAX System™

GROUND PLANE ANTENNAS
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Say you saw itin 73!

(50 more for greater distance,
higher gain and less inerference
with AAE Bandmaster Quads. Call or
write today for free brochure on the
world amous UHF, VHF, HF 2, 3. 4, and 6 slement quads «All-fiberglass
?&ﬂ*}?gﬁf enginesrmg=All weather-Highly directional
i = I o] =f L
Mok warranty VISA O Masisroard wekcoma -y odirs. Ay O ARy B yhwns tishes, Stores
Amateur Electronics+3164 Cahaba Heights RoadeB'ham, AL 35243 oot D A R AR LT el

205 967-6122
CIRCLE 253 ON READER SERVICE CARD

CK-MO-MC-VISA Accepiad ( MA add 5% sales tax)

send payment to. Cellular E_:_;rgu;,-_m;}- E_’_i‘r-:uup

4 Gerring Rd , Gloucester, MA 01
Or charge by phone (508) 281

SERVICE 1-313-771-4712
1-313-771-6546
SALES

23040 Schoenherr, Warren, M| 48089 WANTED: QUALITY USED GEAR, CASH OR TRADE

OPEN MON-FRI 10-6, SAT 10-4, SUN CLOSED TERMS: = =
Prices Do Not Include Shipping. =, -

KENWOOD " ands Wihou o

%n& gﬁ : g?::mwﬂ:h:m YAESU

Tl 7S D eoa T
PGPS0 W) e e WT'S
WL

POCA W SCAMNNG DEL o . O S RE To0M
| FTinE Al 35w SpMEM CTCSS
I ( O M FT-am POCM 2-5W SOMEM
FT-&70 PWTOCM 25W SOAIEM
DESCRIPTION

IWTOCM DEL DAL B 55 =5

) LIST FT-28 2M-EW WITHDTMS PAGING
28 W 10MER T MF 409 00 FT-7B AADMHZ-5W WITHDOTHME PAGING
EM T 1SMEM DT MF
28 25W DEL MICAD #3900 MOBILE YHFUHF
SWSCAMMER HT 50 00

ORDERS:; 1-800-TRU-HAMM
Mi Chi g an‘y IN-STATE 1-313-771-4711

DESCRIPTION LIST
2M A5W PROG MIC
Z20MHZ 25W PROG MIC
AAOMHZ 25W PROG MIC
SMZZOMHZ DUAL BAND
ZMITOCM? TRIBANDER
TAATRIA FNTOOMT? TRIBANDER
TMLG 1 PAALADALTT 7 THRLBAN
TATR A TR AT AL L AACEOE
TS-711A 20 Z9W ALLMODE BASE
TS Fi0A IWTOCM SATELLITE

MODEL DESCRIPTION
SWTDCM DEL MICRO #9855 FT-2008 W 25 ALL-MOTEE
08 25N NI 445 00 FT-Ba0A S0 VO AL L -RODNE
TOCM 25w MR Lag ) FT-THR FhlTOCM T J SAT
TOCMSTANMER HT 599 00 FT-4300 PTOC N DU, BAMD
TOCM TW 1SMEM DTWF L ) FT-£300 PO 2 DAL, BLAMND)
AT DAL MC Py L == et FT-24008 M S LCD CTCSS

§ FERRREEREEE RERRS

LsT HF EQUIPMENT

DESCRIPTION
ZM M, Z5W I0ME M A5 00 MOOEL DESCRIPTION
FT-74Hax HF LGTWGT MOBILE

2M FM, 45W 20MEM FTrarGX HF COMP GEN COW

] M
;WTII:“ W MEM s el i i
SRS ST Somw FT-@m0 HF 12% DEL TUNA +

ZWTOCM a5W DHEL Tha
TE-B505 HF 17V DEL DDS FT-10000 HF BASI VERSION
FT- 10000 HF 5L CATCHERR

TS-&500AT HF 12V DEL TUMNA
TS 9405 HF BASIC VERSION O DESCRIFTION LIST
TS-#405D HF THE OF WA HNE HF COMPACT GEN COV a0 00 WE STODK A FULL LINE OF ACCESSORIES

HF A COMP GEN COV 1299 00 FOF THE YAESU UINES CALL FOR OUR DISCOUNTED

HF DELUXE COMPALT 1149.00 PRECESY 1800 - TRL) - HAM
HIF 12 BASE TACH 1899 OO
HF DELLIXE THA,PS 149 00 TEN-TEC

HF DX'ERS DELIGHT 4149 00 HF EQUIPMENT — AMESRIC LADE

WE BTOCK A FULL LINE OF ACCESS0RIES WE STOCK A FULL LINE OF ACCEBSORIES

FOR THE KENWOOD LINES, CALL FOR OUR DISCOUNTED PRICES! FOR THE ICOM LINES, CALL FOR OUR DISCOUNTED PRICES! 0 HF @ BAND TXCVA
1-800-THL-HAMM 1-B00-TAL-HAMM

HF ECHIIPMENT

T5-1408 HF COMP GEN GOV
TS-6005 HEMBM COMP GEN COV
T5-4505 HF DELUXE COMP
TS-4506/AT HFDEL COMP TUNR

5§ PRRERER ERERR

FESS
FFFF

EEEE

:
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The QUAG-V

Number 10 on your Feedback card

A high performance and wide
bandwidth antenna for VHF and UHF.

broadband antenna is a must for 440-
450 MHz. The main problem of most
antennas (as well as the matching system) for
this band is the ability to achieve alow VSWR
over a wide bandwidth while maintaining a
high gain. This limits most antennas to a
bandwidth of 1 or 2 MHz. By using quagi di-
mensions for directors and all spacings, the
bandwidth of the driven element can be
widened to 10 MHz by changing the driven
element and the reflector to the double quad
design, then bending them at a 90 degree
angle. When this is done, all three radiating
elements on the driven element reinforce
each other at the first director for added gain
on both receive and transmit.
In an antenna system with two quad loops

by Leonard Shick WB3AYW

driven at the center, there is an impedance of
approximately 75 ohms. When used in an
array, this can drop to around 50 ohms,
which can be driven with 50 ohm coax direct-
ly without any matching device. This helps
with the simplicity of the easy-to-build broad-
band design.

Construction Details
The antenna is made from #10 AWG house

ﬁ_ "_'-l-.l &
"“"—Mlm WIRE | 12"
THEN SOLDER
|
mﬂi" ‘umgnm d _L\_-——-Fsznnmm- OPEN 8
H )
SOLDERING TO WOOR, B
POINT A-A
— ﬁ'ﬂ
A - A
e 28

BEND TO 90" ANGLE BEFORE

VEWR
ADJUSTMENT

ASSEMELING TO BOOM TO FORM A VEE

Figure 1. The driven element.

e

CONMECT FIRST
AND SOLDER

COMNECT SECOND
PULL TIGHT AND -
SOLDER

END VIEW OF WOOD BOOM AND DRIVEN ELEMENT

e
—1/2d

SHORT AS FOSSIBLE

Ehe

Photo B. Two Quag-

Figure 2. Feedline connection to the driven element.
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Cross support.

Vs can be stacked for additional gain. If you mount the Quag-Vs for
horizontal polarization in the configuration shown, you must use a wooden or fiberglass

wiring because of its stiffness and low cost.
The boom is made from wood (1" x 2" pine
for 70cmand 1" x 3" for 2m). DO NOT USE
METAL, as it will interfere with the element
length and radiation pattern.

Using a #39 bit, drill all the holes in the
boom, except the one for the driven element,
which does not get drilled completely
through. The undrilled part of the boom be-
tween the two holes keeps the two wires from




MR1000
HF-VHF VHF-UHF
(MR1000) (MR2000)
Power & SWR Meter
MR1000 ............. $109.00 | Trunk/Hatch Mount |
MR2000............. $129.00 BM1......... $29.00 Speaker
Freq. Range: 3.5-200MHz/130-512MHz | Matte Black Finish HSP6000........ $29.00 HSP7000......$37.00

Meas. Pow. Ranges: 0-50W/0-200W CW

input Impedance: 500 4 Inch fixed cone speaker with high 2.79 Inch fixed cone speaker (high

. Zinc Die-Cast quality noise filter quality, deluxe magnet mount type)
Insertion Loss: Less than 0.5dB
Residoal SWR: Witkn 4.2 Adjustable Mounting Angle Max. Input: 15W Max. Input: 8BW
: Weight: .76 Ibs. Impedance: 81} Impedance: 802

145MHz (MR 1000)/435MHz (MR2000)

: Features: Inserts for the Weight: .94 lbs. Weight: .67 Ibs.
. . 1 -
ggr:a;t?;_ ?{;E;; Tqﬂ_i?ijﬁ_}hmi’g?zmm protection of your vehicle while Connector: 3.5 mm plug Connector: 3.5 mm plug
WElg;hti. 1 25 lﬁs_ ' mounted. Size: 4.33" x 5.32" x 2.13" (HxWxD) Size: 3.51" x 406" x 1.42° (HxWxD)
Handy Whip 10 Meter Horizontal Beam 5 Band HF Vertical
Antennas 3.5/7114/21 & 28 MHz
144/440 MHz '
e
= L
. &
e S 5 3
| 1 S
! g m o3 5
@ B
o™ ; b . E
T 28 MHz B
- ©
23“52“81.@.1.[.1 IIIIII.II$99I50 I
Max. Input: 500W (SSB), 250W (FM) § |
¥l 23 ¢ Gain: Better than 6.0 dB = |
FBR: Better than 16 dB I ~ .=
HS2RB Hs7ore | 144/440/900MHz Element Length: 5,400 mm/17' 8" 3 = =y
(144MH2z) (440MHz) HGEOOB '$37_80 Boom Length: 1,340 mm/4' 5" E ' =
Shipping Weight: 7 lbs., 13 oz.
HS2RB ....$12.80 Freq.: 144/430/900MHz Connector: 50239 Jack HSVK5JR $2B_7 00
HS70RB ..$12.80 | Gan: - (14aMHz) Watch for our comprehensive range i
s - | 1.9dB (430MHz) i ' | Max. Input: 500W SSB, 250W CW,
Max. Input: 5W (FM) | ’t"ax- Lﬂﬂ:;g?gﬂgg‘ml one of the world's leading Height: 20', Radial: 10' 2"
Length: 4.33 "*/110mm ‘ul'\.?n'gthtl' s mm manufacturer's of communications | Shipping Weight: 17 Ibs., 8 oz.
Weight: .05 Ibs. eignt. . S. . Connector: S0239 Jack

LOW-LOSS DUPLEXERS

B — l

\Waterproof

Mounting e 2917 Bayview Drive w
Bracket Included TR Fremont, CA 94538 -
F H?ﬁgmz (LPF)/410-460MHz (:IFS-F?;QODIDN EEISV Order: 1-800-582-4044
regquency. 1.o- !
F‘mEer: 1?E-EDMH1 500W(F3) 1kW (A3J) Ensy Fﬂ!: 1'800'532‘] 255
P oS MR R g International Fax:  1-510-770-2346
Insertion Loss: 1.6-150MHz 0.15dB Customer Service: 1-510-770-2345
410-460MHz 0.25dB Monday-Friday, 7am - Spm (PST)/10am-8pm (EST)

VSWR: Less than 1.2
Isolation: 60dB more ‘

COD-No personal checks, US funds ($5.00 Surcharge)
usps  [V]ups  [V] Federal Express  [\] Airborne

Size: 1.2" x 2.5" x 1.9" (HxWxD) (Excluding Protuberance)
Input Connectors: S0239

<=

HS790WP...$58.00 HS790D......$47.50 Add 5% of otl for shigping UPS Ground (53,00 min),
Dz?;tu%ﬂ-?ﬂﬂ X2 D:J?:ut: PL259 x 2 Actual shipping charges based on weight.

All Maldol products are Call or write today for your free copy of our catalog.

covered by EasyTech's 30day HS790DN 47.50 California residents, odd appropriate sales tax.
money back guarantee. All Direct Link $ | 12 ﬂﬂl;t';:;:f: E;ﬂh: % HITHH.::’!‘WI-
returned products must be Output; PL259 x 1, N x 1 i We reserve the right 1o substitute manulacturers,

complete in original packaging. Prices subject to change without notice.
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DRIVEN ELEMENT SUPPORT
SAW THREE D-DIMEMSION NOTCHES
|/8" DEEP AND DRILL NAIL HOLE

REFLECTDR SUFFPORT 1
SAW THREE G-DIMENSION NOTCHES l
I/8° DEEP [ONLY TWO END NOTCHES
ARE USED) AND DRILL NAIL HOLE

=

TIE WIRE #18

- SAW |/B" DEEP NOTCHES (WIDTH
OF WIRE OR WIDER)

a— SUPPORT

a«— #18 TIE WIRE
(4 REQ'D)

DRIVEN ELEMENT e REFLECTOR

ELEMENT BENT

L/r~.m.||_ OR BOLT TO BOOM

I‘— F APPROX DIM 14-1

| LIF NAILED, BEND OVER
AFTER ASSEMELY TO
HOLD SUPPORT)

P

Figure 3. Top view of the driven element and reflector support. The

{BOTH SIDES)

Figure 5. Top view of the driven element and the cross support assembled
and attached to the boom.

elements are held in place by short loops of #18 wire as shown. The
“D"" dimensions are used for the driven element and the ‘G’ Rt e A Ui - &
dimensions are for the reflector assembly (see Table 2). S
e wpnnie e MR =1L
Table 1. Director Lengths (in inches) I
432 438 446 448 146 4in 15 TO TAPE COAX

D1 1138 11-1/4 11116 11 33-3/4 THE REFLECTOR | 4 11.-BOOM Iin X 2in X411 OR LONGER AS

DE 11_5..;15 11'3";15 11 1D_.1 5.".16' 33_5;3 NMEEDED FOR FREQ AND NUMBER OF ELEMENTS.

D3 11-1/4 11-1/8 10-15/16 10-7/8 33-1/2

D4 11-3/16 11-1/16 10-7/8 10-13/16 33-3/8 it

D5 11-1/8 11 10-13/16  10-3/4 33-1/4 P wie o ||

Dé 11-1116 10-15/16 10-3/4 10-11/16 33-1/8 ¥ s T

D7 11 10-7/8  10-11/16  10-5/8 33-1/8 i s e o e I T

D8, etc.: Same as D7. J ‘ ‘ SOLDER=

N i — —
RTeR G A
12 im 1S MOUNTING. AND ALL. ELEMENTS EXCEPT WHEHE-’-’/
REFLECTOR TO-KEEP REFLECTOR COAX IS5 ATTACHED
3 3 = ¥ ) AWAY FROM SUPPORT INCLUDING THE REFLECTOR
L

ll—— OVERLAPR | 142"
THEMN SOLDER
SOLDER

"'[—E LOSED

T—wWO00C BOOM

!

=—ASSEMBLE K THROUGH
wOOD BOOM FIRST THEN

Figure 6. Boom dimensions and element locations. Although not required,
you can taper the boom as shown to lighten the total weight of the antenna.

2H

END VIEW
OF WOOD BODOM

F

=—K=-ELEMENT

L THROUGH BOOM
-2

BEND TO S0* ANGLE BEFORE
ASSEMBLY TO K TO FORM A VEE

ot s

Figure 4. The reflector.

touching at the feedpoint, and is also the
driven element center support (see Figures 1
and 2).

The directors must be cut for the higher
portion of the band to be used, so as not to
act as reflectors at the highest frequency
used. When making the directors, cut care-
fully, file both ends flat, and then deburr to
get the correct length. (A burr on one end of
an element can change the length by one MHz
Or more. )

When mounting the directors, wrap some
#18 bare wire around the directors on both
sides of the boom, then solder so that the
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H VEWR 438 MH: VERSION
1.5 |
I4-1
B = R e
$ 13- :
@ 2
Li=| — i ~%
1,0-1
432 433 435 437 439 44 443
FREQUENCY {MHz)
VEWR 446 MHz VERSION
|.5-1
4=
3 13- = I
0 |2-1
L=l
LO-1
438 439 440 44] 442 443 444 445 446 447 448 449 4499
FREQUENCY (MHz)

Figure 7. VSWR plots for the 438 MHz and 446 MHz versions.

elements will not slide down through the
boom.

If the antenna is to be stacked side by side
for vertical radiation, the mast can be metal as
it will not affect the pattern. For horizontal
operation, the mast and supporting structure
should be nonmetallic if they are in the field
of the radiation pattern.

The support for the front of the driven
element and reflector is made of wood, ap-
proximately 1/4" x 1" x 12" long. The center
of the two wood cross supports is held in
place by a nail approximately 2" long, bent
over to hold the support from moving. Three

notches position the elements in place and
two #18 tie wires hold and support the ele-
ments to the supports. This ensures that all
three vertical elements are the same distance
from the first director.

The coax should go from the driven ele-
ment back through the reflector, then be

looped back to the supporting structure. The
mast should be of a non-conducting material:

wood, fiberglass, etc. A metal mast will
change the gain and pattern of the system.

Tuning
When the antenna is complete, adjust the



P AUNCO...ON A
Maiel 1T MOMENT'S NOTICE

The Miniature VHF/FM
Handheld Transceiver

A super-compact handheld about
half the size of a reqular HT, the
tiny DJ-F1T is a powerful com-
munications station which fits
literally in the palm of your hand.

The Ni-Cd battery is an innova-
tive design, made to charge with
the AC desk top, drop-in charging
stand.

Standard on the unit are 40
memory channels, 3-stage power
settings, pager and code squelch
functions, several scan options,
and full size illuminated keypad for
easy operation and programming.

e

:""nlnl Y o
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Ask to see ALINCO pro- Sl
ducts at your dealer and s R
become familiar with our ii
quality line and acces-
sories. We've always been
here, and now we're ready
to go wherever you do.

ALINCO ELECTRONICS INC.

438 Amapola Avenue, Unit 130
Torrance, CA 90501

Tel. (213) 618-8616 Fax (213) 618-8758

ELECTRONICS INC.  Two Year Limited Warrany

Specifications and features are subject to change without
notice or flh]lga'lll:iﬂ
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VSWR by unsoldering the side of the driv-
en element where it is soldered together, Table 2. Driven element and reflector dimensions (in inches).
then slide it to increase or decrease the Frequency (MHz): 432 438 446 448 146
length. When you have completed the anten- Element dia. # wire A 7318 77116 7118 7 21-3/4
na, and before installation, coat the wood 2A 14-3/4 14-7/8 14-1/4 14 43-1/2
with a latex-base finish to protect it from B 5-5/8 5-5/8 5-1/2 5-7/16 16-1/8
the weather. D 45/8 49116 43/8 43/8 1358
iT,l'fls antenna is similar to the parabeam G 5.9/16 59/16 5-3/8 5.1/8 14-7/8
(**]"" beam), but uses the quagi spacings and J 6-3/4 6-5/8 6-1/2 67/16  19-3/8
1s bent so that the first director is in line with
the outside of the driven element. _ _F' H. K 71116 7116 6-7/8 6-13/16 ' 21
At the 1991 W3MIE Field Day, site tests Total length of D.E.: including overlap 42-1/4 41-3/8 41 40-3/8 120-3/4
were conducted on the 440-450 QUAG-V, Total length of ref., incl. overlap 43-7/8 43-5/8 42-1/4 42 127-1/2
and it showed a much-improved gain and 2H 14-1/8 14-1/8 13-3/4 1358 42
bandwidth over a quagi of the same size. |
Table 3. 8-Element Material List
Frequency (MHz): 432 438 446 448 146
#10 wire 103" 103" 103" 103" —
#6 wire - o ud ‘b oG’
Boom (pine or redwood) " b S Ty Thx 2" % 68" x 2" % 58" T2 X 65" 1" x3"x 12
Cross supports (2) 174" % 1" x 12" 174" x 1" x 12" 1/4"x1" x 12" 174" x1" x 12" Gt & b &L
Sealant for boom and cross supports  1/2 pint 1/2 pint 1/2 pint 1/2 pint 1 pint
U-bolts 1-1/4" x 37 (1) 1-1/4" x 3" (1) 1-1/4" x 3" (1) 1-1/4" 3" (1) 1-1/4" x 3" (2)
Tie wire #18 15" 155 15" 15" 24" #16
Contact Leonard Shick WB3AYW ar 2631 Table 4. Element Spacing (in inches)
Hershey Rd. , Erie PA 16509. Please enclose Frequency (MHz): 432 438 446 448 146
an SASE. The author thanks WA3ANA for his R-DE 7 6-15/16 8-13/16 6-3/4 20-5/8
assistance in preparing this article and build- DE-D1 5-1/4 5.1/8 5 4-15/16 15-1/2
ing the prototype, WB3JDI for VSWR and D1-D2 11 10-7/8 10-3/4 10-11/16 32.3/4
gain tests at the 1991 Field ﬂf.’i}' site, and D2-D3 5.7/8 5-13/16 5-5/8 5-9/16 17-1/4
K3VLQ and all the others who assisted with D3-D4 8-3/4 8.5/8 8-1/2 8-7/16 25.7/8
the tests. D4-D5, D, etc. 8-3/4 8-5/8 8-1/2 8-7/16 25-7/8

References

“The VHF Quagi,” QST, April 1977.

“Two Meter FM Antenna,”” Ham Radio, May
1971.

“Multi-element Twin-Loop Array Antennas for
VHF/UHF," QST, January 1980.

“10-Meter Lazy Quad’,”” QST, July 1968,

ARRL Handbook, 1989 edition, Chapter
33.25.

Sell YOUR used gear
in /5 Classifieds. ..
Call Sue Colbert.

Z ECTORITINDER

ZERO=IN HAND-HELD
THE SIGNAL! PHASE SENSE
ANTENNAS FOR
VHF DIRECTION
g FINDING. USES
ANY FM XCVR.
COMPASS GIVES
DIRECTION.
ARMS FOLD FOR
* STORRGE. TYPE
VF-142 COVERS
BOTH 2-MTRS &
220MHZ. OTHER
MODELS AVAILAELE.

WRITE OR CALL FOR
B MORE INFO.
$3.50 SHIPPING & TYPE VF-142
CA. ADD TAX) £129.95 519~

3841 MT. BRUNDAGE AVE.

f\{HADID ENGINEERS 565-1319
SAN DIEGO CA.92111
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PAY TV

ALL NEW

AND SATELLITE DESCRAMBLING
1992 EDITION ALL NEW

it’s up 1o the minute. All new updale on cable, wireless
and satellite. Turn-ons, bypasses, circuits, chipping, bul-
lets, bags, Dectec, Liberty One, ECM’s, data readers,
programming, and lots more. Qur best yet. Only $15.95.
Other (all different) editions 1991, 1989, Volume One
(Basics) $15.95 sach. MDS Handbook $9.95. Satellite
Systems Under $600. $12.95, Any 3/$29.95 or 6/$49.95.
Video $29.95. Scrambling News Moaonthly $24.95/yr,
Sample $3. All new catalog $1. Shipping costs included.

Scrambling News. 1552 Hertel Ave., Buffalg

Voice/FAX (i

.NY 14216
"'-|H 4-2088 COD'sare QK. Add 56
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woow FO10-222

RA4-50, AA7T-50, RAB-2UWE, FO12-144, FO12-147, FO16-144
FO18-220, FO22-432, FO22-ATV,
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MAECOM

JI.UTIJ'HATH: ANTENNA MATCHER

The ultimate advanced technology —

when you need it most

P.O. Box 502
Ft. Lauderdale, FL. 33302
(305) 523-8369

THE BOTTOM LINE: *HHHEQH‘WHHKI'
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E SMILE... YOU'RENOTONTV... E

CALL 1-800-KILL-TVI
TO ORDER
RFI FILTERS THAT REALLY WORK
BX-2S Screws On to tviver input
Now used by FCC during investigations

-m -d%.
S
- o i

=]

. —~

-

Call Sonny

12 WA BX-2P

The World Famous BX cable-TV filter .. ... $24.95

TP-530IN newer and betterfilter . .. ....... $18.95
30 DAY RETURN-FOR-REFUND GUARANTEE

Replace Unfilterable Electronic Telephones With Our
NEW TP-XL Filterad Touch-Tone Telephone $49.95.
FPrices subject to change without notice
Shipping and handling exira.

100% money-back guarantee.

800 number for orders only...
For engineering help, (512) 899-4575
or (512) 656-3635

Tom Coffee, W4PSC (R & D Eng.)
TCE LABORATORIES
Rt. 9, Box 243D
New Braunfels, TX 78133
DEALER INQUIRIES ARE NOW INVITED
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NR'D - 535 - RECEIVER

TOWE

THE JAPAN RADIO CO.

NRD-535

THE NEXT GENERATION IN
HIGH-PERFORMANCE HF RECEIVERS

Once again JRC breaks new ground in
shortwave receiver design. The new
NRD-535 has all the features SWLs
and amateurs have been waiting for.
General coverage from 0.1 to 30 MHz
in AM, USB, LSB, CW, RTTY, FAX and
Narrow FM modes. Advanced ECSS
operation for phase-lock AM reception.
Variable bandwidth control (BWC).
Tuning accuracy to 1 Hz possible with
direct digital synthesis. 200 memory
channels with scan and sweep oper-
ation. Triple Superheterodyne receiving

system. Superb sensitivity, selectivity
and image rejection. Dual-widthr noise
blanker eliminates impulse noise.
Squelch, RF Gain, Attenuator, AGC
and Tone controls. Optional RTTY
demodulator available. 24 hour clock/
timer. Easy to read vacuum fluorescent
display with digital S-meter. AC and DC
operation. Plus the most comprehen-
sive computer interface found on any
radio to date. Call or write today for a
full color brochure, price list and dealer
information.

m Jdapan Radio Co., Lid

MAIN OFFICE: Akasaka Twin Tower (Main), Akasaka 2-chome, Minato-ku, Tokyo 107, JAPAN
Tel.: (03) 584-8836 Telex: 242-5420 JRCTOK J

IN U.S.A.: 430 Park Avenue (2nd Floor), New York, NY 10022
Tel.: (212) 355-1180 FAX:(212) 319-5227 Telex: 961114 JAPAN RADIO NYK




Number 11 on your Feedback card

Computerized Tuning for
Ramsey Receiver Kits

It doesn’t have to be expensive.

by Mike Gray NSKDD

C omputer controlled tuning
is generally considered

the domain of only very expen-
sive receivers. It doesn’t have
to be that way. This project will
show you how to convert an in-
expensive receiver kit from a
manually tuned radio to a scan-
ning receiver with 10 memory
locations.

Receiver kits from Ramsey
Electronics are tuned using a
varactor diode. A bias voltage
1s applied to the diode, changing
circuit capacitance as a function
of the bias voltage. The capaci-
tance is not linear with respect
to the voltage, so a little slug

Receiver Modification

This really couldn’t be easier.
Simply remove the tuning po-
tentiometer and run a wire from
the DAC assembly output to the
center solder pad on the receiv-
er board. Then run another wire
from the grounded solder pad to
ground on the DAC assembly.
The figure shows an HR-4 