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TEMPO IS FIRST

his time with a steria quality S)’ﬂthf!SiZGd 220 2PECIFICAg|ONS Sk i et $U|PPLIED ACEESSORIES -
: . . requency Coverage: o z elescoping whip antenna, ni-ca
MHz hand held Tansceiver. With an S2 m_ your Channel Spacing: Receive every 5 kHz, battery pack, charger
car or pocket you can use any 220 MHz repeater in the transmit Simplex or OPTIONAL ACCESSORIES
United States. It offers all of the advanced engineer- . A t ;)166\/'\6*(*:2 _‘:ouchb!on'e pad (ntot msszlgal;eﬁd):sg_?éss
H H H N ower Requirements:3. one burst generator: L L
LG iianaeln qur'y ?omponents and exc;tmg Current Drain: 17 ma-standby sub-audible tone control: $29.95
features of the S-1. It is completely svnthesized, 500 ma-transmit Rubber flex antenna: $8 e Leather
offering 1000 channels in an extremely ﬁghtweight Batteries: 8 pieces ni-cad holster: $16 e Cigarette lighter plug
but rugged case battery included mobile charging unit: $6 ¢ Matching 25
5 f . . . = Antenna Impedance. 50 ohms watt output 13.8 VDC power amplifier
If you're not on 220 t's about time you try it and thisis  Oimensions: 40 mm x 62 mm x (S-25): $89 e Matching 75 watt output
the perfect way to get started. With the addition of a s S ORI SO
matching Tempo solid state amplifier you can use e oupur: ’ée,',e,)man 5 \vatfs
your S-2 as a powerful mobile or base station as well.  Sensitivity: Better than .5 microvalts

It's all you really need And if you already have a 220  Price... $349.00
MHz rig, the S-2 will add versatility you never dreamed  withtouch tone pad . ..$399.00
possible.

Also..the price is right. The ni-cad battery pack,

L
\
If

The TEMPO S-1. The world's first synthesized 2 meter

charger, and telescaping whip antenna areincluded. | hand held transceiver. Its superb engineering and top quality
Although not a necessary option, the touchtonepad | components give it an uncommon degree of reliability...a fact
shown in the illustraton adds greatly to its conven- | now proven by the thousands of units in use worldwide.

ience at a low price.

The time has never been better to expand your
horizags. diere hee iiever been, s balter il sig for TEMPO VHF & UHF SOLID STATE POWER AMPLIFIERS

Boost your signal. . . give it the range and clarity of a high powered base

220 than the S-2. station. VHF (135 to 175 MHz)

Drive Power Output Model No Price
The Tempo line also features a fine line of extremely compact ,ga :gm }ggﬁ% ggg
UHF and VHF pocket receivers. They're low priced, 0W 130W 130A30 $199
dependable, and available with CTCSS and 2-tone decoders. 2w 80W 80A02 $169
The Tempo FMT-2 & FMT-42 (UHF) provides excellent mobile 10W 80W 80A10 $149
communications and features a remote control hzad for hide- 30w 80w BOA30 $159
away mounting. 2w 50W 50A02 $129
The Tempo FM‘L-‘Q (UHF) and the NEW FMH-12 and FMH-15 UHF (400 to 5122;:/!41) models ?&?‘:er ower J:SAFO(?C type acscegpgled models
(VHF) micro hand held transceivers provide 6 channel also availabie. k s

capability, dependability plus many worthwhile features at a
low price. FCC type accepted models also available.
Please call or write for complete information. Also available
from Tempo dealers throughout the U.S. and abroad.

[ 4
11240 W. Olympic Blvd.. Los Angeles. Calif. 90064 213/477-6701
931 N. Euclid. Anaheim, Calif. 92801 714/772-9200
Butler. Missouri 64730 816/679-3127

1" 3 NEW TOLL FREE OROER NUMBEN: (800) 421-6631
SERVICE For ail states except California,
Calit. residents please call collect on our reqular numbers.

Prices subject to change without notice




Wilson... 2

has your needs well in hand.

Today’s Amateur demands rugged, rapid and accurate communi:
cations between Hams in the know. That's why they choose the
Wilson Mark Series of hand-held radios. With exceptional qualities
like these . . . why not choose the most popular radio available
for yourself?

L

FEATURES
Advantages such as solid state circuitry, rugged Lexane case,
removable rear panel (enabling easy access to battery com-
partment) and compact mini-size enhance the Mark Series
portable radio’s versatility. In addition, Wilson carries

a full line of accessories to satisfy almost any of your
requirements.

SPECIFICATIONS

The Mark radios offer: « 144-148 MHz range « 6 Channel operation
« Individual trimmers on TX and RX xtals « Rugged Lexane
outer case  Current drain: BX; 15 mA, TX; Mark il: 500 mA,
Mark 1V: 900 mA » A power saving Hi/LLo Switch ¢ 12 KHz
ceramic filter and 10.7 monolithic filter included ¢« 10.7 MHz
and 455 KHz |F « Spurious and harmonics, more than 50 dB
below quieting  Uses special rechargeable Ni-Cad battery
pack ¢ LED battery condition indicator « Rubber duck and
one pair Xtals 52/52 included  Weight: 19 oz. including
batteries » Size: 6" x 1.770" x 2.440".

OPTIONS

Options available, include Touch Tone Pad, CTCSS,
Leather Case, Chargers for Desk Top, Travel or Auto-
mobile, Speaker Mike and large capacity, small size
batteries.

y Wilson

For more details and/or the name of your nearest
dealer, contact: Consumer Products Division, Wilson
Electronics |ncorporated, 4288 So. Polaris Ave., P. O.
Box 19000, Las Vegas, Nevada 89119. Phone 702/
739-1931,

Wilson Electroni
ilson Electronics ...

Incorporated

A Subsidlary of REGENCY ELECTRONICS, INC.

Prices and specfications subject to change without notice.

+” Reader Service—see page 211 3
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NEVER SAY DIE

editorial by Wayne Green

GLORY-SEEKING

Having failed to make con-
tact between Pack Monadnock
mountain in New Hampshire
and the WA1KPS DXpedition to
New York State on 10 GHz, it ap-
peared that sterner measures
would be necessary. The Pack
is a 2,500-foot mountain and
has the benefit of a road going
right to the summit. The only
problems with that are the sur-
prising cold and wind which can
strike even on relatively warm
days...and the pesky little
black flies which can make a
hot, windless day wretched.
These tiny but persistent devils
get into your hair, craw! up your
sleeves and into your shirt, and
BITE!

Not far from the Pack is
Grand Monadnock mountain,
reaching up 3,500 feet. Since
this one has to be climbed on
foot, it is nowhere near as
popular as the Pack. But, with
six states already contacted on
10 GHz and with all contacts
being over a path of at least 50
miles, | reluctantly agreed to
take an expedition up in the in-
terests of science and a world
record ... Guinness, please
note.

Tim N8RK/1, Sherry, and |
struggled up Grand Monadnock
the previous Sunday in order to
make the Connecticut to New
Hampshire contact. It took us
about two hours to scramble up
the 2%2-mile path of rock, but at
least we were rewarded by get-
ting a nice signal report over
that path. Chuck Martin of Tufts
Electronics was on the other
end with Steve Murray K1KEC
and Eric Williams WATHON. On
the second trip, | was able to
talk Tim into going again, but
Sherry had more sense and she
passed up the great event. Jim
Grubb WB1AFC, who works for
Chuck, drove up from Boston
and helped us cart the equip-
ment up the mountain.

We’'d just taken along a
barefoot Gunnplexer for the
Connecticut contact. That was
small enough to fit in a knap-

sack, so it was easy to carry.
The signals from that unit had
not been overpowering, so we
decided this time to take along
some insurance in the form of a
two-foot dish and a tripod. That
was a bit more formidable to
haul up the rocky path. Some of
the rocks are big.

Sunday arrived and the three
of us headed for the mountain,
talking with Chuck and his DX-
pedition to New York via the Mt.
Greylock repeater. To say that |
was not enthusiastic about the
climb would be quite an under-
statement. My normal exercise
is to walk from my desk to the
kitchen and back for a meal
... maybe 100 feet total...
three times a day. Then, ex-
hausted from this, | stagger 20
feet more and up a flight of
stairs to my apartment to rest.
Typing my editorials strength-
ens little more than the outrage
level in Newington.

Nothing short of the prospect
of achieving an almost unbeat-
able world record of seven
states worked on 10 GHz could
have gotten me a second time
onto that accursed trail up
Monadnock. My knees had
finally stopped making me {imp
a day or two earlier, and here |
was about to insult them again
with another struggle up the
endless rocks, although | sup-
pose that two and a half miles
of stairs would pretty much do a
person in, too. And on the way
down, while you don’t have your
knees pulling your weight up,
they do have to take shock after
shock as you jump down one to
two feet at a time.

The day was warm and very
damp. A dense cloud sat over
the entire mountain, dripping
now and then and threatening
to dump rain on us at any mo-
ment. We had HTs along for
both 146 and 220 MHz and we
kept track of downpours which
were just a few miles away as
we huffed and puffed our way
up ... the sweat pouring off. I'd
lost three pounds the Sunday
before, and only by virtue of

really diligent eating had |
managed to regain my fighting
weight in time for this ordeal.

The top part of the mountain
is all rock. Fires a hundred years
or so ago had cleared the trees
and shrubbery and allowed the
dirt to be washed away, making
the mountain one of the most
accessible with ecological
characteristics that normally
are found only above the tree
line of other mountains.
Naturalists apparently travel
hundreds of miles to scramble
up these rocks and dote on
amazing ecology. | just sweated
on it as | climbed. The top part
was cooler as we got out of the
trees, and there was no protec-
tion from the wind. It felt
wonderful . . . even in the dense
fog.

Just to convince you that
when | say rocks, | mean rocks
... here is what they call a
“trail.” It’s foggy, and you can’t
see more than about 50 feet.

Perhaps you can make out
Tim with the disk on his back,
disappearing into the fog. Just
to the left is Jim, bringing the
tripod on his back. | brought a
camera plus my most prized
possession ... me.
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The TS-5205E is an economicél
new versiom of t1e TS-5208...t12
world’s most popuiar 160-10 meter
Amateur transce ver. Now anyone can
easily afford a high quality HF trars-
ceiver, providing 200 watts PEP input
om SSB and 160 ~atts DC on CW!

The TS-52CSE is a high-quality
160-10 mete- 3SBACW transceiver n-
tended for ham-shack use. The follow-
ing changes w~=re made to produc2
the new “SE” modal:

» Replaced ihe heater switch

with a CW WICE/NARROW
bandwidth switch, for use
with the optional CW-520
500-Hz CW tilter. A big
improvement for the CW
operator

« Removad OC converter

terminals. Ncw it operates
strictly on 120 VAC and is
not intended ‘ar mobile use.

* Removed hansverter

terminals. Now it is strictly
a 160-1¢ meter SSB/CW
transceiver.

Ail other proven “eatures and high
quality of the TS-520S have been te-
tained in the TS-520SE, including:

o Effective noise blanker.

« Three-position (OFF, FAST,
SLOW) ampliiied-type AGC
circuit.

s RIT contic

« Eight-pole crystal filter.

= BLilt-in 25 kHz calibrator.

« Font-panel carrier level
centro.

« Semi-treak-in CW with
sidetone.

< VOX/FTT/MANUAL
operet on.

« TUNE dosition for low-power
tune Jo.

= Built-r speaker.

+ Built-in cooling fan.

« 20-dB RF attenuator.

- Piovistons for four fixed
channals.

= Speech processor consisiing
ot a very effective audo
compression amplifier.

The TS-520SE functions with many
popular accassories, including:
« DG-5 digital frequency
display/counter.
« VFO-520S remote VFO
« SP-520 external speaker.
» CW-£20 500-Hz CW filter
« AT-2C0 antenna tuneriSWR
and RF power meter/
antenna switch.
e TL-922A linear amplifier.
« MC-5C dynamic microphone
« SM-220 Station Monitar with
B5-5 pan display modu'e

SPECIFICATIONS FOR THE W-52ISE

GENERAL:
Frequercy Range:

ST———

13- 2.0 Mz (162 m)

33- 4.0 WHz (875 m)

13- 1.3 AHz (40 m)

' 143-14.35 MHz (2 m)
21.0-21.45 MHz (15 m)

28.3-28.5 AHz
28.3-29.1 am}(w m)

28.1-29.7 dHz
1 1 | 15.) MHzreceive only (Www
Mods 1 il S8 (USR LSB). Sw
lntema lmpethnce | 50-75 ohms el b

| within + kHz during one hour
altes ore minute of warm-up
and withiz 160 Hz during any
30-minute period thereaHer,

Ll 128 VAC, S0 Hx; 280 W (trassmit)

Freqmncy Stability:

Fowe lequuemnls

Blmns-ons 13-1:8 incaes wide, 6 inches

S T, - | high 13-¥16 inches deep
Weignt: z 35.2 pounds
TRARSMITTER:

 fe _m_w_lag(ssa). 160 W DC (TW)
J_E'L"_!"“ 40 d8
Unwamted Siuqbgn_u_sipression: 1.3 Better than 50 dB

| Better than -40 dB

Input Power:

 Carrler Suppression:

Spuripus Radiztion:
| A

7M‘Cllph(ﬂ lm_penance: - 7 50 k ohms i
AF Response: | 400-2.600 #z

RECEIVER: [

Seasdivity: | 025 uVicrAdB(S+ NN |
Selectivity: SSB: 2.4 bHI-6 dB; 4.4 xHz/-50 4B

CW: 0.5 kifz/-6 dB; 1.5 kH2/-60 dB
(wits opticnal CW filter)

Better than 50 B
Better than S0 dB
—

1.0 W (8-chm load with Jess than
| 10% disto-tion)

Imaqe Ratio:

o
IF Rqectlop
Autio Output:

-
AF Output tmpedance: | 4-16 ohms

Ask ycur Authorized Kenwocd Dealer about the
amazing TS-520SE ... and s surprisingly
affordable price!

I ... pacesetter in amateur radio

TRIO-KENWOOD COMMUNICATIONS INC.
1111 WEST WALNUT/COMPTON, CA 99220
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Eventually we made it to the
top, and here are Tim and Jim
setting up the 10-GHz system.
The two HTs at the bottorn left
provided us with communica-
tions with the New York con-
tingent . .. Chuck, Eric, and
Steve, in the Taconic Range of
the Berkshire Hills, some 30
miles east of Albany.

Tim is looking around for a
flat spot to set up the tripod
and dish, a place with a view to
the west and New York, hope-
fully. This brought up the ques-
tion of which way was west.
There is a compass rose paint-
ed on the top of the mountain,
but it was almost 100 feet from
where we were setting up, so
we had to sort-of relay the cor-
rect bearing through the fog to
aim the dish from Jim, standing
at the rose, to Tim, halfway be-

tween, and me at the site. A
passing ciimber ient us a com-
pass just to check out the dish
heading, and we'd come very
ciose.

We got set up a little bit
before Chuck and the others
reached their hiii in New York,
so we sat and cooled off a bit,
resting. When Chuck was final-
ly set up, we put on the headset
and crossed our fingers. Would
the whole trip be for nothing?
There was no way in the world
they would get me to go
through that ordeal a third time;
whether we made it or not, this
was the one and only try . .. so
it had better work. Our topo-
graphical maps indicated that
it was very chancy. Maps of the
horizon from the top of Monad-

sales or income taxes.

Jetf DeTray WB8BTH.

WORLD’S BEST JOB

How would you like to spend your time setting up and
operating all of the latest ham gear . . . and getting paid for
it? We at 73 Magazine are searching for a good technician to
come to Peterborough, New Hampshire, and work in the 73
ham shack. We want someone capable of instaliing, repair-
ing, and evaluating equipment, and generally keeping things
in good working order. Some writing ability is also desirable,
since we'll want equipment reviews for 73.

Allin all, this is probably the world's best job for an active
and curious ham. When you're not ereciing a new tower or
troubleshooting a balky linear, you'il find that Peterborough
is one of the best DX and contest locations anywhere. if we
can hear 'em, we can work 'em . .. and we hear 'em all. New
Hampshire also offers other advantages, such as no state

If you can handle the job and don’t smoke, drop us a
line—tell us about yourself. Write to: 73 Magazine, Oppor-
tunity of a Lifetime Dept., Peterborough NH 03458. Attention:

nock didn’t give us much hope.
The signals on 220 MHz, usual-
ly a very good indicator of a
line-of-sight path, were mar-
ginal. | had to hold the HT just
in the right spot to make con-
tact. Two meters was a bit bet-
ter, working on a direct simplex
channel.

The moment arrived. ..
Chuck finally had his unit, with
a four-foot dish, set up and
ready to go. We both turned on
the switches at the same time
and the signal-strength needle
swung right off scale...
whoopee, we'd made it! Now
what do you talk about on a
solid and very private path like
that? After a round of “Come
here, Watson, | need you" and
some swinging of the dishes to
peak the signals, we called it a
day and packed up for the trip
back home.

The only incident of note was
about halfway back down when
Jim slid on a rock and went
head over heels, landing on his
pack on another rock. The only
damage was a ruined canteen,
which was better than a busted
back. My knees hurt only a day
or two after the ordeal this time,
so | suppose that | might be able
to make the climb with no strain
if | kept at it for a few more
weeks. Don't worry, | won't. And
I wasn't nearly as tired this time
as the week before .. . hmm. It's
too bad exercise takes so much
time and is so little fun.

If any of you happen to see
Chuck, you might congratulate
him on having the world record
for working one state from the
most other states. | remain the
only human being who has
worked seven different states
from New Hampshire, and I'll
bet | will hold that record for a
while.

DONATE

The question of ARRL finan-
ces seems to get murkier all the
time. We see letters crying for
donations and we read about
the horrible losses they are sus-
taining with their staff, with few
old-timers left and empty offices
everywhere . .. offices which
were just recently built at enor-
mous expense.

The donations for their
WARC efforts are particularly
difficult to justify. Noel Eaton
testitied before the manufac-
turers that they have over
$600,000 available, if they wish
to spend it. In addition to that
rather tidy sum, | see by the
latest Annual Report that they
still have kept up their $100,000
fund for the defense of amateur
frequencies ...and WARC
would seem to qualify in this
department.

Now, it is entirely possible
that the League is intending to
spend more than $750,000 at
Geneva this year. If their perfor-

Continued on page 20



“THE INFLATION FIGHTER”

Top Performance For The Budget-
Minded Amateur

Analog Model FT-1012
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If economy is an important consideration, and you don’t
need the frequency counter and digital display, then choose
the FT-101Z. The precision VFO gear mechanism is coupled
to an easy-to-read analog display, providing resolution to
greater than 1 kHz. All other features—the variable IF

Specifications : FT-101Z

GE

Frequency coverage: Amateur bands from 1.8—29.9 MHz +
WWV/JIJY (receive)

Emission types: LSB, USB, CW

Power requirements: AC 100/110/117/200/220/234 volts,
50/60 Hz, DC 13.5 volts, negative ground (with optional
DC—DC converter installed)

Power consumption: AC 85 VA receive (73 VA HEATER
OFF) 330 VA transmit, DC 5.5 amps receive (1.1 amps
HEATER OFF) 21 amps transmit

Case size: 345(W) x 157(H) x 326(D) mm

Weight: Approx. 15 kg.

R R

Sensitivity: 0.25 uV for S/N 10 dB

Selectivity: SSB 2.4 kHz at —6 dB, 4.0 kHz at —60 dB.
CW (with optional CW filter: 600 Hz at —6 dB, 1.2 kHz

at —60 dB)
Image rejection: Better than 60 dB (160—15 m), better than

Price And Specifications Subject To y ;
Change Without Notice Or Obligation AESH

\ a)'”/“h"’
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bandwidth, RF speech processor, superb noise blanker,
VOX—are identical to the FT-101ZD. Yaesu gives you
greater choice, so that you don’t have to pay for what you
don’t need! The counter and digital display can be added to
your FT-1012Z at a later date, if you wish.

50 dB (40 m)

IF Bandwidth: Continuously variable from 2.4 kHz to 300
Hz, using two 8-pole IF filters

Audio output: 3 watts at 10% THD into 4 ohms.

TRANSMITTER

Power input: 180 watts DC

Carrier suppression: Better than 40 dB

Unwanted sideband suppression: Better than 40 dB (14 MHz,

1 kHz modulation)

Other spurious radiation: Better than 40 dB down

Third order distortion products: Better than 31 dB down

Transmitter frequency response: 300 — 2700 Hz (—6 dB)

Antenna output impedance: 50—75 ohms, unbalanced.

Microphone input impedance: 500—-600 ohms (low

impedance)

Note: FT-101Z (analog) cannot be used with the FV-
901DM, as there is no frequency display.

The radio.

YAESU ELECTRONICS CORP., 15954 Downey Ave., Paramount, CA 90723 @ (213) 633-4007
YAESU ELECTRONICS Eastern Service Ctr.,9812 Princeton-Glendale Rd.,Cincinnati. OH 45246



Discover the unrivaled
ASTRO 102BX
with Dual PTO's

Plus IF Passband Tuning/Full Band Coverage, Speech
Processing, 235 Watts PEP All Bands and Much More.

4-Function Meter

reads 'S’ units in receive.
an. selects forward power,
reflected power. or ALC in
transmit.
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Visual Display of
Passband Tuning

A series of 8 LED's indicate
the equivalent band width
and position of the
passband from 0.6 to 2.7
KHz as the passband
tuning knob is rotated.

T

300Hz Crystal CW Filter

Cascaded with the passband

filters and tunable through
the passband. Combined
with notch filter yields
unnvaled CW performance

Full or Semi Cw 2 Position CW

Break-in Wave Shaping
A must for the avid Your choice 5t soft
CW operator! or hard CW rise and
decay time!
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Continuously
variable

to suit your
preference.

Passband Tuning with 16
Pole Filters

Two 8-pole crystal filters in
cascade provides a 1.4:1
shape factor at -100dB!
The ultimate in selectivity.
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Tunable Notch Filter
Provides the ability to
“notch out” QRM. When
used in conjunction with the
passband tuning, provides
the uitimate in removing
interference.

Dual PTO’s

Two independent high
stability PTO's provide true
split band operation. The
digital counter reads the
PTO selected, or in split
band reads the PTO used
for receive, then switches
to the transmit frequency
selected when the mic is
keyed.

All Band Coverage using
PLL and Synthesizer for
Band Selection

Full coverage of 160 meters
through all of 10 meters in 9
ranges . . . diode matrix
programmed for now — or
for the future!

The ASTRO 102BX with it's companion

Wz &

¢ PSU-6 Power Supply, 1500Z Linear Amplifier
and ST-2A Antenna Tuner provides a

matched and highly efficient 1500 watt

PEP or 1000 watt CW complete station to

be complemented by a great Swan

antenna.

\ SwanN
ELECTRONICS

A member of the Cubrc Corporahon tamuly of compemes

305 Airport Road / Oceanside, CA 92054 / 714-757-7525



A Knob with a new

tWIS a4 VRST /4

s VRS — Variable Rate

Swan AStro 150 EXC'USlve | Scanning, a dramatic new

technique for unprecedented
Microprocessor Control S ot
w/memory gives you over | oo e
100,000 fully synthesized | oo develored ana
s Price? See your authorized SWAN

frequenCieS, and mOre! | dealer for a pleasant surprise!
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‘ SWAN ' rpsmo 150 $SB TRANSCEIVER

AFGA'N V4 usB,  Cw

\
KEY/MIC IFGAIN MICGAIN LsBy \ /' LcwN
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Wide Frequency
Coverage
Dual Meter Break-in 10M — 28.0-30.0 MHz
Reads PEP CW 15M — 20.8-23.0 MHz
output in watts (or semi, 20M — 13.8-16.0 MHz
and receive switch 40M — 6.0-8.3 MHz
“S" units. selected) 80M — 3.0-4.5 MHz
160M — 1.8-2.4 MHz*

*in lieu of 10M band
on Model Astro 151

Mike Tuning

For accurate 100 Hz
steps or fixed rate scan.
PSU-5
v A « e SO

Power Suppl
with Speaker ? ASTRO 150
Transceiver ST-3 Antenna Tuner

THE MOST ADVANCED HF SSB TRANSCEIVER AVAILABLE. .
SwanN

SOLﬁg-LSL}(ATE w3 TAT/A ASTRO 150 ELECTRONICS

A member of the Cubec Corporanon lamily of comparnies

305 Airport Road / Oceanside, CA 92054 / 714-757-7525




Bill Pasternak WA6ITF
24854-C Newhall Ave.
Newhall CA 91321

| have yet to hear from the
FCC in answer to the question-
naire | mailed to them in May (re-
printed here in the August col-
umn). | didn’t expect a quick
response, but two and a half
months ago isn’t exactly yes-
terday. Wheels in Washington
move rather slowly as we all
know, and in the meantime, the
malicious interference problem
out here grows worse. | suspect
that it may be the same else-
where; my mail seems to indi-
cate this from time to time. Any-
how, when and if the FCC ever
gets around to answering, | will
quickly share the information
with you.

The ARRL has formed the
ECRBA! What's that, you say?
The ARRL did what? | suspect
that some clarification is neces-
sary. The “ARRL” | am speaking
about is not the Newington,
Connecticut, variety, but an
organization known as the
Atlantic Region Repeater
Legion. (Isn’t that a great play
on a set of logo letters!) This
“ARRL” has now sprouted the
east coast's first organized
remote-base owners’ organiza-
tion, entitled aptly, the East
Coast Remote Base Associa-
tion (ECRBA). Founded on May
26, 1979, the ECRBA currently
has about a half-dozen member
systems, with more joining
each month.

Unlike its west coast counter-
part, SCRRBA, the ECRBA does
not act as a frequency coordina-
tion council and does not
assign systems to specific
channels. In the areas in which
their member systems operate,
such activities are the domain
of established frequency coor-
dination councils such as
TSARC. Its main purpose is to
act as an affiliation of, and
thereby a voice for, individual
amateurs and amateur clubs
along the eastern seaboard who
either now operate or are in-
terested in the construction of
amateur remote-base stations.

It was to that end that the
ECRBA established the follow-
ing goals for itself:

1) The promotion and support
of current remote-base tech-
nology and activity.

2) The designation of simplex
frequencies on VHF and UHF
amateur bands upon which
remote-base systems can meet.

3) The coordination and filing
of existing remote-base sys-
tems in geographically diverse
areas along the eastern sea-
board so that communications
over long distances can be
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achieved through the creation
of remote-base networks.

4) Such other purposes as
may later be defined by the
ECRBA membership.

The ECRBA appears to be the
first such organization to be
formed outside the far western
and southwestern United
States whose avowed purpose
is fostering interest and expan-
sion of remote-base operation.
If you want more information,
send an SASE to the East Coast
Remote Base Association, c/o
Atlantic Region Repeater
Legion, 333 West 57 St., #306,
New York NY 10019. For your ef-
forts, you will receive an infor-
mation sheet and an applica-
tion for membership.

THE INTERTIE DEPARTMENT,
OR “IT’S TIME FOR A REAL
GAME PLAN”

How many repeaters are
there? 1,000? 3,000, possibly?
Experts peg the number of re-
peaters operational in the con-
tinental USA at close to 5,000,
with over 3,000 of them on two
meters alone! Let's face it.
That's a heck of a lot of rf hard-
ware sitting atop tall buildings,
broadcast towers, and moun-
taintops. What do we do with
most of it? By and large we use
it simply to gab a bit further
than we could without such re-
lay devices. In doing so, we
miss one of the greatest com-
munication challenges ever
placed at our fingertips. The
challenge? The creation of a
coast-to-coast, border-to-border
VHF intertie. An intertie that
would permit amateurs from all
over the nation to converse and
communicate with but hand-
held transceivers.

With all this hardware opera-
tional already, why has such an
intertie not yet been developed?
Was not one of our greatest ob-
jectives in overturning the re-
sults of Docket 18803 to permit
restoration of intercommunity
relay communication and again
permit repeaters to interlink for
greater range? What have we
done with this freedom we
gained a few short years ago?
Little! True, there have been a
number of regional and inter-
regional experimental in-
terlinks, most, if not all, pri-
vately owned and operated with
highly restricted access and
usership. The few local open in-
terties are a minority within a
minority. The potential exists,
the equipment is there already,
and with the addition of a bit
more human communication, a
national system could come in-
to being within a year or two.

The key to the establishment
of an open national intertie is to

set our goal and then utilize
what we already have. At the
outset, a national organization
to oversee the implementation
of such an intertie is not nec-
essary, although it could make
the job a whole lot easier. Once
off the ground, such an organi-
zation, filled with many layers of
bureaucracy that are the by-
word of such organizations, will
develop. Who knows, if we do a
good enough job, the American
Radio Relay League may even
take all the credit for it. Right
now, though, we must begin in
as simple a way as we can,
building outward from the local
level.

You might start by locating
another repeater in your area
some distance away and ar-
range some form of permanent
interlink between the two. Then
add a third system in the same
or another direction. Exactly
where you wind up, geograph-
ically speaking, is not that im-
portant. Communicating with
one another outside the normal
coverage area of your favorite
repeater is. If enough systems
jump on this bandwagon, and if
normal growth patterns prevail
here as they have in repeater
operation development itself,
then a national open intertie
can and will develop of its own
accord.

What's nice about doing it in
this way is that we need not add
any new systems to the already
overcrowded two-meter spec-
trum. The radio links can be on
420 MHz or, in areas where 420
to 450 is already totally utilized,
the 220-MHz band would be an
ideal choice. Even in areas
where UHF is overflowing with
activity, in most cases the 220
MHz band lies dormant. Can
you think of a better use for 220
MHz?

There is another important
prerequisite. For this idea to
work, each area has to know
what the next area is doing. To
that end, “Looking West"” could
provide the space necessary to
disseminate information. | can
act as an informational clear-
inghouse and thereby give you
monthly updates of who is ac-
complishing what, where. How
about it? Does the idea of such
a national intertie intrigue you?
Do you find interesting the idea
of driving in downtown Chicago
while conversing on VHF with
two friends many thousands of
miles away?

At the very close of Dave
Bell’'s new film, “The World Of
Amateur Radio,” the film's nar-
rator, Roy Neal K6DUE, states:
“We look forward to the day that
members of our fraternity will
be going into space, to the
moon and beyond.” Maybe for
the moment this is but a dream
of the future, but when Art Gen-
try WEMEP placed KEMYK (now
WR6ABN) on the air back in the

1950s, I'll bet that he had no
idea where it would all lead. Art
had made one of his dreams
come true, and out of early
experiments such as K6MYK
grew the VHF and UHF relay ac-
tivity we have today. In reality,
we have far more repeaters in
more places than we know what
to do with. Many lie dormant
day after day awaiting some
form of utilization. We have at
our fingertips the ability to
make the future part of the pres-
ent. Any dreamers out there?
Any takers?

THE VIDEOTAPE
DEPARTMENT

A few months ago, | pur-
chased a truly great toy of the
70s. It's called a Sony Betamax
videocassette recorder-player
and it has brought me many
hours of joy. it sits comfortably
in a special cabinet in our living
room just below our Sony 19"
Trinitron color TV, and it gets
quite a bit of use, especially
with my busy schedule. Orig-
inally, it was the “time-shift”
feature that caused me to pur-
chase it: the ability to be else-
where and yet not miss some-
thing | wanted to see. Of late,
though, | have come to see
other uses for my toy, uses that
transform it from the toy cate-
gory into a useful tool—one
that can be applied to amateur
radio. First, however, let's takea
look at what is available in
home video recording equip-
ment today.

The Sony Corporation really
started what would lead to the
home video revolution back in
1968 when it introduced in the
US marketplace a video ma-
chine that used %” tape pack-
aged in a convenient-to-use,
fully-enclosed tape cassette.
The unit was called the U-Matic,
and it was not long before it
became a standard in the broad-
cast industry. While it was not
as good as 2” high-band quad, it
gave excellent results and soon
began to nudge film from the
limelight in news gathering and
dissemination. By the early 70s,
with the advent of the portable
videocassette recorder-player
along with light-weight (by com-
parison) cameras, what is now
called the “electronic news
gathering” or “electronic jour-
nalism” era had begun. Today,
the majority of news we see on
TV is on videotape rather than
film.

For consumers like us, things
lagged behind. Only the truly af-
fluent could afford a U-Matic
type machine. Tape cassettes
were rather expensive and of-
fered but one-hour record-play
time. However, Sony foresaw
the coming video revolution,
and around 1975 it introduced
its first ¥2" format home video-
cassette system to which it

Continued on page 178



THE GREAT TENTEC
ACCESSORY GIVEAWAY

Buy your TEN-TEC transceiver by Nov. 1, 1979*
and receive these accessories absolutely FREE!
e FREE—Up to $85.00 in Accessories with an OMNI purchase

e FREE—Up to $69.50 in Accessories with a 540 or 544 purchase

e FREE —Up to $29.50 in Accessories with an ARGONAUT purchase
e FREE —Up to $29.00 in Accessories with a CENTURY/21 purchase

(See accessory choices below)

“The TEN-TEC Accessory Giveaway offer of your purchase, have the dealer fill it out for you
applies to any new TEN-TEC transceiver and return it with your transceiver Warranty Card
purchased between Sept. 15 and Nov. 1, 1979 to the TEN-TEC factory before Nov. 15, 1979. We
from any franchised TEN-TEC dealer. Just pick will ship your FREE accessories to your home.
up a TEN-TEC Merchandise Coupon at the time

Buy TEN-TEC OMNI 160-10M Transceiver Buy TEN-TEC 540 or 544 80-10M Transceiver
Choose up to $85 in FREE accessories below Choose up to $69.50 in FREE accessories below
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m W wasal 500
Model 545 Series B OMNI-A Analog Dial $949 Model 540 Analog Dial Transceiver $699
Model 546 Series B OMNI-D Digital Dial $1119 Model 544 Digital Dial Transceiver $869
FREE: 1. Model 645 Keyer ($85). or: FREE: 1. Model 247 Antenna Tuner ($69), or:
2. Model 215P Microphone ($29.50) and Model 2. Model KR-20A Keyer ($69.50), or:
217 500 Hz 8-Pole CW Filter ($55), or: 3. Choice of Two: Model 249 Noise Blanker ($29),
3. Model 215P Microphone ($29.50) and Model 218 Model 245 CW Filter ($25), Model 215PC

Microphone w. coiled cord ($34.50).

1.8 kHz 8-Pole SB Filter ($55).

Buy TEN-TEC ARGONAUT QRP 80-10M Transceiver Buy TEN-TEC CENTURY/21 CW Transceiver
Choose up to $29.50 in FREE accessories below Choose up to $29 in FREE accessories below
3
Clo
o]
g O
Model 509 Argonaut $389 Model 570 Analog Dial Transceiver $349
FREE 1. Model 215P Microphone ($29.50), or: Model 574 Digital Dial Transceiver $449
2. Model 206A Crystal Calibrator ($29), or: FREE: 1. Model 670 Keyer ($29). or:
3. Model 208 CW Filter ($29). 2. Model 276 Crystal Calibrator ($29).
See your TEN-TEC dealer before Nov. 1, 1979.
Get the best deal you can, get FREE accessories, TEN-TEC N
SlEVIERVIL:.E, TENNESSEE 37862

and get the best performance in Amateur Radio.



DX

Chuck Stuart N5KC
5115 Menefee Drive
Dallas TX 75227

These are the heydays of DX-
ing. If it seems like we keep re-
peating ourselves on this sub-
ject, bear in mind that we only
want to make you aware that
this is not the normal state of
things. We are now at the peak
of cycle 21, and, although there
are many good days ahead for
the deserving DXer, we are now
on the downhill slide. Work
everything in sight; those QSL
cards will help you make it
through the doldrums ahead.
Hopefully some of the following
information will help you in your
quest.

HEARD ON THE BAND

VR3AH left Christmas Island
July 22 and returned to the
states. VR3AR plans to remain
active until February or March
and there is a new operator
there waiting only for the
necessary license to begin
operating. There is a possibility
that Greg WB4PRU will handle
the QSLs for this new station.
During the period May 28, 1979,
to July 8, 1979, while Doug
VR3AH was in the states for a

little R & R, Slim paid a visit to
his station and managed a
number of QSOs. If you logged
VR3AH during this period, know
that you have met the Slim one
himself.

Jerry WA1ZXF sent in the
following in response to our re-
quest for more CW activity
reports. It covers a typical night
on 20 meters and while nothing
super rare is covered, it shows
there is plenty of “bread and
butter” DX there for the taking.

FCOUC—On regularly
from 1700 to 1900 UTC be-
tween 1410 kHz and 14160
kHz. Jean is always happy
to answer a CW call.

UK2GAT —A club station
operated by the various
members. On nightly from
2300 UTC between 14050
kHz and 14070 kHz with a
strong signal.

YU2CAL—Mladen is a
nightly regular around
14030 kHz.

SP8RJ—Another almost
nightly regular. Jurek puts a
strong signal into the
states around 14035 kHz.

LZ1GC—Stan is on
nightly from 0400 UTC
around 14070 kHz.

Jerry says there are many

EA6DD, formerly EA3EG, shown with his nice station in Palma in
the Balearic Islands. Eighty years young and still going strong, he
prefers CW and can usually be found on the low end of fifteen or

twenty when the band is open.
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more such stations available
nightly for the deserving DXer.

The second annual Interna-
tional Island DX Contest spon-
sored by the Whidbey Island DX
Association begins at 0000Z on
January 12, 1980, and runs
through 2400Z January 13, 1980.
This is a good chance to pick up
some of the rarer islands for
your DXCC. Contest entry forms
are available from Gary Pierson
WA7GVM, Box C, LaConner WA
98257.

Roy W5VJT reports receiving
QSL cards from UC2AF,
UC2AFA, and UC2AFB. UC2AF
is father to UC2AFA and
UC2AFB.

CK2CRS was the official sta-
tion of the Canoe/Kayak World
Championship. QSL to Serge
Freve VE2FIT, 1505 des Mar-
tinets, Chicoutimi, Quebec G7H
5X9, Canada.

Jean Ghys, formerly ON4KU,
reports that Slim seems to have
taken a liking to his old call
because he has been receiving
a number of QSLs for stateside
contacts he never made. Jean
says he is no longer active and
that any contacts with anyone
signing ON4KU are bogus.

We received numerous re-
sponses to our comments con-
cerning the trend towards
DXpeditions spreading the call-
ing stations out over a 40 to 50
kHz portion of the band, thereby
making it useless for any nor-
mal use. Those defending such
operations pointed to the fact
that this method resulted in the
highest QSO-per-hour rate. That
argument misses the point en-
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tirely. The QSO-per-hour rate is
not the problem. The problem is
that while such an operation is
in process, all normal day-to-
day communications come to
an abrupt halt. This hardly
endears us to our fellow hams.
While a few wrote to say that all
split-frequency operations
should be banned (transceiver
owners, no doubt), the majority
favored spreading the calling
stations out over no more than
15 to 20 kHz. If this proves in-
adequate, the DX station can go
by call areas or even by prefixes
within call areas. There are
many ways to ensure a suc-
cessful DXpedition, but wide-
spread calling is not one of
them.

Johanna OY5J has been
showing on 14240 kHz Mondays
after 2330Z. This is the group
led by WA2JUQ and a number of
rare-type DX stations can usual-
ly be found checking in looking
for the deserving ones.

S5H3KS has been drawing
massive CW pileups almost
daily on 21022 kHz from 23302Z.

Seems like 7JI is still high on
most-needed lists in the W2
area. The JARL is reportedly
aiming for another all-out effort
after the monsoon season.

OEG6EEG is said to be plan-
ning another 824 effort for right
about now.

Scotty KSCO and Dave N2KK
plan to remove the entire Indian
Ocean area from your needed
list and are right on schedule.
They plan to start on FR7 Re-
union Island around the first of
December and then sweep
through the area, taking no cap-
tives. Dave is gearing up for
some extensive 40 through 160
action, while Scotty handles the
10/15/20 demand.

Seven or eight S79 stations
did manage to get their licenses
renewed on June 1st, but the fee
was a bit stiff —$82.00 each.

FH80OM and FH8YL ask that
cards be sent via their man-
agers only. Seems that some-
one in the local post office is an
avid green-stamp and IRC col-
lector.

Those new J7 prefixes re-
place the old VP2D prefixes. Al
VP2DD now signs J7DD.

VQITC now signs KG6JIQ.

There is anew DX-DX SSB net
on 7082 kHz at 0500Z. N5RQ
takes stateside check-ins at
0630Z on 7165 kHz.

CQ Magazine has raised the
price on all DX Certificate ap-
plications to $5.00.

Any ZA activity you might
hear is probably Slim, but, of
course, work them anyway. |t
will keep you in practice for that
day when the real thing ap-
pears. The present situation is
as follows: The license applica-
tion by SM4CMN and SM3VE is
being ignored, DL7FT (who was

Continued on page 180



For some, only the best is good enough.

In every discipline there is one definitive statement of
quality. In driving it’s Rolls Royce, and in amateur radioiit’s
Vibroplex. Vibroplex introduces the definitive statement for
2m FM Transceivers: The Vibroplex 225 SL. From now on,
all others will be compared with its quality, performance, and
sense of pride it will give its owners. Since 1890 Vibroplex has
set the standard in its field, and Vibroplex owners have been
perceived by their fraternity as the highest achievers and most
skillful practitioners of their art. Frankly, the Vibroplex 225
SL is not for everyone. It is for those who wish to defy
mediocrity; who wish to state that they appreciate owning
only the best. We know you’ll agree.

Like our world famous ‘‘bugs’’, our design concept was
simple. First we built a unique transceiver with unmatched
performance characteristics; then we added advanced digital
circuitry to allow you to operate it to suit your ownstyle. We
think that amateurs who want to operate in style, with the
best equipment, will have only one choice: the Vibroplex 225
SL.

In designing the ultimate 2m radio, we asked you, the
customer what you wanted. Here is what you said: **. . . front
end selectivity, '’ *‘. . . a good receiver,’’ *‘. . . eliminate
intermodulation.”” And we listened. Never before has such a
superior receiver been built. By using an advanced dual-gate
MOSFET and a five-pole, high-Q torodial filter in an ad-

IBROPLE

vanced circuit design intermodulation is a thing of the past.
Our specs say we’re the best and your field test will prove it.
Add state-of-the-art 10 pole filters and you have IF adjacent
channel selectivity of remarkable quality. We say we have the
best transceiver on the market. When you test it, we know
you’ll agree. Next you said: *‘. . . make it flexible,”’ **. . . easy
to operate,”’ ‘. . . good looking.”’ Again we listened.

Designed for mobile or fixed use, this radio is microcomputer
based to provide unequaled operating flexibility; sixteen
completely flexible, programmable memory channels (no
diodes); memory channel monitoring (lets you operate on one
channel while monitoring another for a friend); any trans-
mitter off-set (programmable from the front panel); two
scanners—one to tune the band,the other to scan the memory
channels; selectable pause/latch, pause defeat feature with
programmable pause from .5 sec. to 10 sec. This feature takes
all the effort out of making the next contact. Full 1 year
Vibroplex warranty against defects. And good looking? Well,
you tell us!

For a brochure on the most exciting radio this year, write
us, or better yet, give us a call. But, if you are really serious,
ACT NOW to be sure of receiving yours soon. The Vibroplex
Company Inc., P.O. Box 7320, 476 Fore Street, Portland,
Maine 04112, (207) 775-7710.

‘“the oldest name in amateur radio’’
Since 1890

»” Reader Service—see page 211 13



BEFUDDLED

I must admit that | like your
magazine; technically, it strikes
a middle ground between the
continuous brilliance of Ham
Radio and the occasional gems
in QST. Nevertheless, the
political ramblings leave me a
bit befuddled.

For instance, | notice regular
references to the ‘“‘debacle” of
incentive licensing. So what’s
the hassle? If you want the
greater privileges, you get off
your ass, stop complaining, and
study for the next higher
license.

If any body should not be
complaining, it’'s you, Wayne.
The way | figure it, you do a pret-
ty penny’s worth of business in
code tapes and study guides for
aspiring applicants. Seems to
me if incentive was dumped,
you'd have a major ‘‘wallet-
ectomy” there.

But, ignoring that, | stil/ don’t
see what's so bad. Incentive
licensing is the same system
that made America great: Those
with higher rank get higher
privileges. I'm convinced any
one of us could get the Extra if
he was motivated to study
enough. At least, unlike
business or military worlds,
hard work guarantees results.

Seems to me incentive licens-
ing is like the American socio-
economic system in a micro-
cosm. | don't see how you could
like one and not the other.

By the way, | don't hold the
Extra class, so this isn’'t the
voice of the “haves” telling the
“have-nots” to be happy and
shut up. It's just in recognition
of a damn good system that ap-
parently still needs defense.

I also doubt that this will ever
get into your rag since I've tacit-
ly called all of you anti-incen-
tive types un-American.

At any rate, your mag is
basically good, if all you read is
the technical stuff. | may even
renew.

Bob Lombardi WB4EHS
Ft. Lauderdale FL

Bob, you need to talk with
someone who has been around
amateur radio for a few years
and then you would understand
the irony of the term “incentive
licensing.” Sure, the system is
working pretty well now, but do
you honestly think that what
you see now is all we ever had?

14
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In 1963, the League proposed
what they called “incentive li-
censing.” The idea was to go
back thirty years to the li-
censing system of the 1930s.
They proposed taking most of
the phone bands away from the
General class, the way it was
pre-WWII. | put up such a fuss
that eventually the FCC only
took half the phone bands
away. The whole idea was to get
amateurs to upgrade. | said they
would do better if they gave re-
wards for upgrading; the ARRL
said it would be better to take
frequencies away and then give
them back if you upgraded. The
basic difference was one of
punishment vs. rewards.

This brought on ten years of
zero growth, little upgrading (I
have published the facts and
figures showing the extent of
this disaster), and the death of
all of the major manufacturers.
Then the FCC put through my
suggestion of giving the call-
sign of your choice to Extra
class licensees. ..and clubs
responded to my plan for get-
ting them to offer Novice study
courses, for which | published
instruction manuals and pro-
vided code tapes. Amateur
radio finally started to grow
again and at last we had an in-
crease in Extra class licensees.

The League saw what was
happening and put out their
own code course and did their
best to cover over the incentive
licensing fiasco. By the way, the
FCC admitted that this was a
complete debacle... that's
why they changed the system to
the present one...which is
working reasonably well.—
Wayne.

STRIKING DISTANCE

It was over a year ago that
you very kindly sent me the 73
code system tapes, i.e., 5, 6, 13,
and 20+ wpm, which were
available at that time.

Now that I'm copying the
20 + at about 95% and working
out at that speed, | thought you
might like a breakdown of pro-
gress since starting and until
now.

First, let me say that | think
your system is excellent and
without it would never have
passed my CW test nor ob-
tained my ZS (unrestricted) li-
cense here in South Africa.

Being a Master Mariner and a

Nautical Examiner of Masters
and Navigating Officers and
also an ex-lecturer/training of-
ficer of cadets preparing for the
Mercantile Marine, | feel I'm
qualified to give an opinion on
your training method, which |
feel is without equal.

Second, although I'm 54
years of age, | have always,
since going to sea at 14, known
the Morse code, so 1 didn’t have
to learn the characters from
start. But, in the Mercantile
Marine, candidates for the
various Certificates of Com-
petency are required to “satisfy
the examiner of their ability to
send and receive signals in
Morse code by flash lamp up to
6 wpm.”

I think you will agree that
there is a world of difference be-
tween copying a flashing light
at 6 wpm and sound. So | virtual-
ly had to start from scratch in-
sofar as sound was concerned.

| started on the 5 wpm tape in
May, 1978. In July (just over 2
months later), | passed the CW
test (12 wpm) and received my
ZS license. Since then, | have
had nearly 500 QSOs on CW and
I can thank you for giving me
that pleasure.

From the 13 wpm tape, |
moved to the 20 + wpm tape in
August, and by December,
some 5 months later, | was
copying about 80%. As | have
said already, I'm copying about
95% now.

Now I'm practicing on local
weather reports in order to learn
to copy at 25-30 wpm. It has
been your excellent system
which has placed me within
striking distance of my goal.

Norman Caseley ZS5NC
Pinetown, South Africa

CUSHCRAFT

It seems that we are always
hearing stories of problems
with service, quality, and
delivery from the many manu-
facturers and dealers of ama-
teur radio equipment and sup-
plies. |1 feel equal recognition
should go to the manufacturer
or distributor who gives service
above and beyond the call of du-
ty.
A couple of weeks ago, | pur-
chased from a local dealer a
Cushcraft ATB-34 triband beam.
At the same time, | contracted a
man with a crane to help me put
it on my tower. Upon assem-
bling the antenna 3 days before
it was to be installed, | unfor-
tunately encountered a defec-
tive part. | thought my deposit to
the installer was lost because |
contracted for a particular time
and day and | knew for sure that
the part would never make it
from the wilds of New Hamp-
shire to New Jersey in the 2
days | had left. After a phone

call to Cushcraft and a conver-
sation with a gentleman named
Hugh, | found out my worries
were unfounded. At their ex-
pense, they navigated through
the woods and mountains of
New Hampshire to the nearest
post office immediately after
my phone call. They had the
part shipped Express Mail with
a promise from the US govern-
ment that the part would be at
my door within 24 hours. Sure
enough (for a change), the
government was right. | had the
part the next morning and the
antenna went up the following
day as scheduled.

This personal service was, in
my opinion, far beyond what
can be generally expected from
most of the companies with
whom | have dealt in the past.
Granted, if something you pur-
chase is under warranty, it will
be repaired or a defective part
replaced, but usually with a
long delay even under emer-
gency conditions as was my
case.

This experience with
Cushcraft service shows the
concern the company has for
the consumer after the sale is
made. Unfortunately, this can-
not be said for many other com-
panies | have dealt with.

Ed Feins WA2ZDN
Linden NJ

WOODPECKING

| heard something on twenty
last night that bothered the
heck out of me. Please recall
the correspondence concerning
the “Russian woodpecker” and
its cure from about two months
ago. If you have not heard al-
ready, this cure (CW tones in
pace with the radar pulses) no
longer works.

Apparently the defense taken
by amateurs was too effective
for the Russians, for they have
modified their system. The
tones are no longer the broad-
band clicks of yore, but seem
now to be a type of broadband
FM. It sounds like the only way
to cope with this would be to
sync slow-scan signals on top
of the radar, or use recordings
out of sync to throw off their
video display. Either cure is
worse than the disease, with
slow-scan and radar recordings
chasing the intruder up and
down the band!

Wayne, please tell your
readers that any time they hear
the “woodpecker,” they should
immediately call the nearest
FCC monitoring station. It's
been said before, but if they get
bothered with enough calls, we
may get something done.

| haven’t listened to the
bands in the last week or so, so

Continued on page 176



WHEN OUR CUSTOMERS TALK...
WE LISTEN

Colin Richards, 9M2CR
Singapore

Phil Litchfield. WA1OFP
New Canaan, CT

Jim Clouse, K&JN
Oklahoma City, OK

¢

Reinhard Richter, DJ1KM
Hannover

Ed Trego, WOWKC
Hoopeston, IL

From around the world their RTTY messages read loud and clear.

At HAL we want to hear what our customers have stays at the leading edge of RTTY design with . ..
to say about RTTY practices. problems, and possibilities.  features that open up new capabilities for greater
So when they talk .. . we listen . .. and respond. enjoyment of RTTY operation. And with performance

The result is that HAL Communications equipment reliability so certain, we offer a full one-year warranty.

Write or give us a call. We'll be glad to send you our new RTTY catalog.

HAL COMMUNICATIONS CORP.

Box 365 - For our European Customers Contact:
Urbana, lllinois 61801 Richter & Co., D3000 Hannover 1
217-367-7373

.E.C. Interelco, 6816 Bissone/Lugano
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The age of tone control has come to
Amateur Radio. What better way to utilize
our ever diminishing resource of fre-
quency spectrum? Sub-audible tone
control allows several repeaters to share
the same channel with minimal geo-
graphic separation. It allows protection
from intermod and interference for
repeaters, remote base stations, and
autopatches. It even allows silent moni-
toring of our crowded simplex channels.

-l . -

We make the most reliable and complete
line of tone products available. All are
totally immune to RF, use plug-in, field
replaceable, frequency determining
elements for low cost and the most
accurate and stable frequency control
possible. Our impeccable 1 day delivery
is unmatched in the industry and you are
protected by a full 1 year warranty when
our products are returned to the factory
for repair. Isn't it time for you to get into |
the New Age of tone controi?
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TS-1 Sub-Audible Encoder-Decoder « Microminiature in
size.1.25"x2.0"x 65" = Encodes and decodes simultaneously «
$59.95 complete with K-1element.

TS-1JR Sub-Audible Encoder-Decoder » Microminiature
version of the TS-1 measuring just 1.0" x 1.25” x .65, for hand-
held units » $79.95 complete with K-1element.

ME-3 Sub-Audible Encoder « Microminiature in size,
measures 45" x 1.1 x 6" « Instant start-up « $29.95 complete
with K-1 element.

TE-8 Eight-Tone Sub-Audible Encoder « Measures 26" x
2.0"x.7" » Frequency selection made by either a pull to ground
or to supply * $69.95 with 8 K-1 elements.

PE-2 Two-Tone Sequential Encoder for paging  Two call
unit « Measures 1.25"x 2.0"x 65" « $49.95 with 2K-2elements.
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SD-1 Two-Tone Sequential Decoder « Frequency rangeis
968.5- 2109.4 Hz » Measures 1.2" x 167" x 65" Momentary
output for horn relay, latched output for call light and receiver
muting built-in « $59.95 with 2 K-2 elements.

TE-12 Twelve-Tone Sub-Audible or Burst-Tone Encoder «
Frequency range is 67.0-263.0 Hz sub-audible or 1650 - 4200 Hz
burst-tone  Measures 4.25"x 2.5"x 1.5" « §79.95 with

12 K-1 elements.

ST-1 Burst-Tane Encoder » Measures 95" x .5"x 5" plus
K-1 measurements » Frequency range is 1650- 4200 Hz .
$29.95 with K-1 element.

COMMUNICATIONS SPECIALISTS

426 West Taft Avenue, Orange, CA 92667
(800) 854-0547, California residents use: (714) 998-3021

master chare
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...atlast . . .

vour shack organized |
A beautiful piece of fumiture — your XYL will love it!

$149.95 S-F RADIO DESK
Deluxe - Ready to Assembie
Designed wi
viewing comior and aaman(-hel for your
FINISHES: Walnut or Teak Stain.
Also available in Unfinished Birch, $1 34.95
Additional information on Request,

Checks, Money Orders, BankAmericard
and Master Charge Accepted.

F.O».B. Culver City. (in Calit. Add 6% Sales Tax.)

S-F AMATEUR RADIO SERVICES
4384 KEYSTONE AVENUE + CULVER CITY, CALIF. 90230 — PHONE (213) 837.4870

......

Radio equipment
not included

Ficor Space: 39" Wide 30" Deep

GOOD THINGS COME |IN
SMALL PACKAGES

KLM's PA 2-25B 2 meter
Power Amplifier proves it!

2 watts IN-25 watts OUT
4 watts IN-35 watts OUT (typ.)

® Scarcely larger than a pack of

cigarettes

Tucked away out-of-sight in your car (or motorcycle!),
the PA 2-25B gets you mobile with a big boost in power
— A perfect companion to the new hand-held rigs, too.
Plus:
e Full Band Coverage, 144-148 MHz, FM and CW
@ Efficiency, draws only 3to 4 amps @ 13.5 VDC
® Rugged heatsink case _
e Easy installation, RF in/out and fused DC line

TREAT YOURSELF TO ONE OF KLM’'s “SMALL
PACKAGES” —~THEY'RE AT YOUR LOCAL KM
DEALER, NOW.

KILM 17025 LAUREL ROAD. MORGAN HILL CALIFORNIA 95037 (408) 779-7363

18 +” Reader Service—see page 211
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MICRO-COMPUTEs, /
LARRY OV ¢

y

COMPUTER (

MINI MALL —DOWNTOWN §
CAIRO, GEORGI)
U 912:377.712 /

COAKIT

RF ASSORTMENT
et

CONNECTOR ASSORTMENT

$25.00 $23.50 coch
Postpaid lots of three
Includes: 5-PL259, 5-SO239, 5.UGIT5, 5-UGI78,

2-PL258, |-DM, |.M358 2.-M359, ) -UG255
1-UG273, 2.-PL259PO, |- 1021-20, | - Lightning
Arrestor,

Master Charge & Vise accepted / Send for Free Catalog

COAKIT -
P.O. Box 101-A Dumont, N. J. 07628
Circle C21 on Reader Service Card

Key -+ - Electronics

AUTOMATIC DIALING
TOUCH TONE
MICROPHONE

CES Model 235

@Stores S eleven dign and S seven digit phone
nrumbers

Programs and operates entirely irom keyboard
® Programmabie dialing rate
©5tores last manuatiy dialed numbes
@ Built-in speaker for tone monitor
© Programmable 2 second psuse
® Automatic PTT § second before tirst tone

6995

$2.95
$1.25

INTEGRATED CIRCUITS:
SN76477N Complex sound generator
TL4B9C  Analog level detector
LM317T  Adj. voit.reg. 1.5amp. $2.75
ICM7555 Low pwr. CMOS Timer $1.25
LF351N  Highspeed JFET Op Amp .75
NES565 PLL
fFREE CA3140 with orcders ot $5 00 or more
Please include $1.00 for postage and handiing
N.Y.S. Residents Add 4% Sales Tax
Send to:

Key Electronics
P.0. Box 3508
Schenectady, NY 12303,




ICOM squeezes optimum

° o DUPLEX

TRANSMIT  RECEIVE SIMPLEX

tightest
spaces.

ICOM Performance comes in full feature, multi-
mode fixed station transceivers and also in the
diminutive 1C-280, designed to fit the most
cramped modern vehicle. This heavily endowed
performer is microprocessor controlled with the
most sophisticated program of any of the ICOM
radios. Smali size means big performance with
ICOM.

1€-880 control head mounted in Datsun 280Z

Touchtone capacity for the IC-280 is provided by the
optional TT1215 which plugs into the 280's mic

erformance into even

- h ¢ Detachable control head of the 1€-280, remotely mountable 2 meter mobile transceiver

. ! 1600 = !u-wnns FAICOM) O
3 MEITIR FM TRANSCEIVER
00048 ic-280

The totally detachable small front section of the
IC-280 houses the microprocessor for frequency
control and memory. The IC-280’s control head
can store three frequencies of your choice which
are selected by a four position front panel
switch; and these frequencies are retained for as
long as power is applied to the radio’s memory
pin ... even when the front panel switch is turned
off or power from the ignition is interrupted. And
when power is completely removed from the
1C-280 the +5600 KHz splits are still maintained!

Frequency coverage of the IC-280 is in excess of
the 2 meter band and its performance can easily
accommodate the 144-145 (20 KHz/step) band
plan. The main section uses the latest innovations
in large signal handling FET front ends to provide
excellent intermodulation character and good
sensitivity at the same time. The IF filters are crystal
monolithics in the first IF and ceramic in the
second, providing narrow band capacity for
today and tomorrow’s crowded conditions. The
IC-280 will be providing ICOM Performance for
years to come.

ICOM Performance: Nobody Does It Better.

|

socket with no modification to mic or radio (no
battery).

A 25 watt output module is available on special
order from ICOM East or ICOM West. (Optional at
extra cost; installation extra.)

HF/VHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT
ICOM WEST, INC. ICOM EAST, INC. ICOM CANADA
Sunte 3 Suite 307 7087 Victoria Drive
13256 Northrup Way 3331 Towerwood Drive  Vancouver B.C. V5P 3Y9
Bellevue, Wash. 98005  Dallas, Texas 75234 Canada
(206) 747-9020 (214) 620-2780 (604) 321-1833

Alt ICOM radlos significantly exceed FCC regulations fimiting spurious emissions.

Specifications subject to change without notice.

ICOM INFORMATION SERVICE
3331 Towerwood Dr,, Suite 304
Dallas, Texas 75234

Please send me a full-color iCOM Product Line Catalog
and a list of Authorized ICOM Dealers.

NAME CALL

ADDRESS

ary STATE P

You may send a machine copy of this form

F---

© 1979 1COM EAST, INC.




RTTY Loop

Marc I. Leavey, M.D. WA3AJR
4006 Winlee Road
Randallstown MD 21133

As much as | hate to do this, |
am starting this month’s col-
umn with a word of caution. In
my February, 1979, “RTTY
Loop,” | relayed a blurb sent to
me by a firm called “Teleprinter
Art, Ltd.” in Urbana, Illinois. The
company presented itself as a
source for all kinds of RTTY art-
work, at reasonable prices. Its
catalog is decorated with
samples and stocked with many
delightful bargains. If only it
were true! Over the past few
months, | have received letters
from several individuals who
have ordered material from
Teleprinter Art, Ltd., and never
received anything but their
cashed checks. Commun-
ication with the management of
the company has been fruitless,
and as of this writing almost
one month has elapsed since |
sent a letter of inquiry to them.
No reply has yet been received.
While | acknowledge that to
date there is no conclusive evi-
dence of wrongdoing by Tele-
printer Art, Ltd., | would urge
anyone anticipating doing
business with that firm to ap-
proach the transaction with rea-
sonable caution. If anyone has
further experiences regarding
this company, either positive or
negative, | would be interested
to hear from you. | shall try to
forward any such information to
you all as received, and to keep
you posted on the situation in
general.

Moving from the question-
ably secret to the openly clan-
destine, many of you have been
writing in asking about press

and weather frequencies. Fig. 1
is an attempt to answer some of
those questions. Now, before
you get all bent out of shape
and totally snowed by the chart,
let me do some explaining. As
suggested a few months ago,
most of the commercial RTTY
stations do not transmit “ham
standard” 60-wpm, 850-Hz or
170-Hz shift, low-space RTTY.
They do send anything they
darn well want to, including
strange shifts, shift direction, or
speed. Thus the table.

Whether or not you can copy
the transmitted shift is more a
function of the converter than
anything else. By straddle-tun-
ing, almost any shift should be
copyable. The ST-6, for exam-
ple, can copy 425-Hz shift with
the autostart turned off. You
will just have to try yours and
find out.

The speed may present more
of a problem if you are using a
machine which is not geared for
the frequently-found 67 wpm
speed. Most Model 15s and 19s
will do fairly well if the range
selector is set to the high end.
Again, experimentation may be
the best bet.

As more of these frequencies
are received, | will try to compile
them and include a list, periodi-
cally, in the column. Let me
know what you hear, and I'll
pass it along.

A letter received from Richard
Black W2DBU asks about the
use of the ASR-33 on a Bau-
dot/Murray circuit following
code conversion. Richard
writes, “. . . you mentioned that
the ASR-33 is just too slow to re-
ceive 60-wpm RTTY. | do not un-
derstand this as | believe that
the old Baudot printers could

copy this speed. Is not 60 wpm
about 45 baud?”

The answer to the question
is, “Yes and no!"” While 60 wpm
is 45.45 baud and the ASR-33
copies at 110 baud (or 100 wpm),
that is not the problem. The
statement was made with
respect to a code conversion
program which used a software
UART for receiving the RTTY.
Thus, decoding could not begin
until the last data pulse had
been received. Following de-
coding, the data must be sent to
the printer before the next start
pulse is expected. In a worst-
case situation, i.e., receiving at
“machine speed,” this leaves
the length of the stop pulse,
about 31 ms, to send the char-
acter to the printer. In order to
send one ASCI| character in 31
ms, you need to send at a rate of
at least 300 baud. That is where
the problem lies. If you are con-
tent to pause 100 ms or so after
each character is sent, the
ASR-33 will be able to follow.
But you can't do that practical-
ly, so you really can't use a
110-baud printer.

Remember, however, that the
constraint on the system is that
the processor must be available
for the full time that a character
is being received. What if, you
might suppose, you presented
the entire character at one time;
could you then use a 110-baud
output? Of course, you can! The
way to implement this is to use
a hardware UART such as a
1013 to receive the RTTY, aliow

the processor a few micro-
seconds or so to do a code con-
version, and dump the ASCII in-
to another UART or ACIA. This
would work just fine, but it was
not the scheme of the program.
Hope this clears things up for
you, Richard.

NEAT TRICKS DEPARTMENT

From time to time, | will try to
pass along some neat tricks
which can save you time and
money while playing with your
RTTY. | am sure that most of
you are aware that replacement
ribbons for your TeletypeT™
machines are available at any
stationery and many variety
stores. No, they may not be
labeled as such, but any ribbon
which fits an Underwood stan-
dard typewriter will fit your Tele-
type machine just fine. There
comes a time, however, when
you need a dark image and no
new ribbon is available. What
then? Well, it turns out that
most light ribbons are not out of
ink, they are just dried out. A lit-
tle solvent will frequently bring
new life to an old ribbon, with
almost no effort. What | do is
spray some contact cleaner
(| use one called LPS-1) along
the length of the ribbon while
the machine is spacing. Don't
spray too much or you will have
an inky mess of a machine. You
want to just dampen the ribbon.
Wait overnight for the excess to
evaporate, and you have a re-
juvenated ribbon. Like | said,
neat trick!

FREQUENCY (kHz) SHIFT NORM/REV SPEED COMMENTS
14484 425 REV 67 Reuter News
14573 ? ? 67 French News
14600 425 REV 67 New York News
14700 425 REV 67 Polish News
14845 425 NORM 67 UPI News
14900 425 NORM 67 Spanish News
14974 425 REV 67 English News

Fig. 1. Some RTTY press frequencies.
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NEVER SAY DIE

editorial by Wayne Green

from page 6

mance at the last WARC in 1959
is any criterion, where League
officials were flown over at
League expense, even with their
salaries being paid by the
League, and for no more impor-
tant function than to attend
some lavish parties, then they
might indeed run through the
three-quarters of a million.

Will the League again have a
lavish suite of rooms in one of

20

the most expensive hotels in
Geneva, all paid for by some
80,000 generous League mem-
bers? The concept of Yankee
thrift seems not to extend down
to Connecticut. If you are suck-
er enough to eagerly send in
your hard-earned money for
these turkeys to enjoy them-
selves at your expense, so be it.

While on the one hand | keep
hearing the moans of poverty
from Newington, on the other |
look at their recent balance

sheet and find that their net
worth increased last year by
almost 10%. Most firms would
count that as a profit, but the
League, being ‘‘non-profit,”
shuffles the bookkeeping
around and puts the funds into
stocks and bonds (they have
over $1.5 million sitting in
securities).

The election of directors is
coming up this fall and half of
the directors are up for re-
election. If you blindly return
these chaps to office, then you
must share in the responsibility
for what is happening. With the
exception of Don Miller, you
have nothing to lose by turning
the lot of them out. Darned few
are active hams anyway . . . they
are politicians and they're using
your money for gratifying their
egos. With some new directors,
you might have a chance of get-
ting the entrenched clique

kicked out of HQ and getting
someone with business experi-
ence into the job.

| think every amateur really
wants to be able to be proud of
the ARRL and see it regain its
leadership position. But we
can't respect it when we see the
double-talk and cover-ups...
and when we see everyone
we've known at HQ for years
getting the hell out...except
for Baldwin and Dannals.

It is the responsibility of the
directors to see that they have
an HQ staff which will run the
organization in the black. It is
the responsibility of the mem-
bers to see that they vote in
directors who will run the
organization and not be buf-
faloed by a couple of people at
HQ. In the meanwhile, sending
more money to the League will

Continued on page 170



This NEW MFJ Versa Tuner Il . . .

has SWR and dual range wattmeter, antenna switch, efficient airwound
inductor, built in balun. Up to 300 watts RF output. Matches everything
from 1.8 thru 30 MHz: dipoles, inverted vees, random wires, verticals,
mobile whips, beams, balanced lines, coax lines.

ME] _ LOWER PRIQES! NEW, IMPROVED MFJ-941B HAS .. .

¢ More inductance for wider matching range
TRANSMITTER

* More flexible antenna switch
* More sensitive meter for SWR measure-
ments down to 5 watts output

NEW LOWER PRICE

$7995

Efficient airwound mduc- Antenna matching
tor gives more watts out capacitor. 208 pf.
and less losses. 1000 volt spacing.

SWR/WATTS ANTENNA

300

Meter reads SWR
and RF watts in
2 ranges.

Transmitter matching
capacitor. 208 pf.
1000 volt spacing.

Sets power range,
300 and 30 watts.
Pull for SWR.

Only MFJ gives you this MFJ-941B Versa
Tuner Il with all these features at this price:

A SWR and dual range wattmeter (300 and
30 watts full scale) lets you measure RF
power output for simplified tuning.

An antenna switch lets you select 2 coax
lines direct or thru tuner, random wire/balanced

one existing antenna. No need to put up sepa-
rate antennas for each band.

Increase the usable bandwidth of your mo-
bile whip by tuning out the SWR from inside
your car. Works great with all solid state rigs
(like the Atlas) and with all tube type rigs.

It travels well, too. Its ultra compact size

ANTENNA SWITCH lets you select 2
y 8x2x6 inches fits easily in a small corner of

your suitcase.

This beautiful little tuner is housed in a
deluxe eggshell white Ten-Tec enclosure with
walnut grain sides

$0-239 coax connectors are provided for
transmitter input and coax fed antennas
Quality five way binding posts are used for

line, and tuner bypass for dummy load. coax lines direct or thru tuner, wire/ba-
A new efficient airwound inductor (12 po: lanced line, dummy foad.

sitions) gives you less losses than a tapped & =

toroid for more watts out. transmitter to any feedfine from 160 thru 10
A 1:4 balun for balanced lines. 1000 volt Meters whether you have coax cable, balanced

capacitor spacing. Mounting brackets for mo- line, or random wire

bile installations (not shown). You can tune out the SWR on your dipole,
With the NEW MFJ Versa Tuner H you can inverted vee, random wire, vertical, mobile

run your full transceiver power output — up to whip, beam, quad, or whatever you have the balanced fine inputs (2), random wire input

300 watts RF_power output — and match your You can even operate all bands with just (1), and ground (1).

NEW 300 WATT MFJ VERSA TUNER I'S: SELECT FEATURES YOU NEED.

NEW MFJ-945 HAS SWR ANO OUAL RANGE NEW MFJ-944 HAS 6 POSITION ANTENNA NEW MFJ-943 MATCHES ALMOST ANYTHING
WATTMETER. NEW LOWER PRICE SWITCH ON FRONT PANEL. FROM 1.8 THRU 30 MHz.

NEW _LOWER PRICE = NEW LOWER PRICE
69°% [samoof | 69" 59

o [20 700 32 5|2 o of

Same a3 MFJ-941B but less 6 position antenna switch. Same as MFJ-941B but less SWR/Wattmeter. SwRNImmeter, antenna switch, mounting brackel. 7x2x6 in.

ULTRA COMPACT 200 WATT VERSA TUNERS FOR ALL YOUR NEEDS.

MFJ-901 VERSA TUNER MATCHES ANYTHING, MFJ-900 ECONO TUNER MATCHES COAX MFJ-16010 RANOOM WIRE TUNER FOR LONG
1.8 THRU 30 MHz. NEW LOWER PRICE LINES/RANOOM WIRES. NEW LOWER PPRICE WIRES. NEW LOWER PRICE ..

Vol |
34995}23?:;% o T $3995 32995 Q"o [ =
e O ¢y O ';4 906 |
Efficient 12 position air inductor ri 1.8 thru 30 MHz. Up to 200 - 1’
for more watts out, Matches dipoles, vees, random wires, watts RF output. Matches high and low impedances. 12 posi-
Same a3 MFJ-901 oul leu baiun for batanced fines. Tunes
coax lines and random lines.

verticals, mobile whips, beams, balanced Nines, coax. 200 tion inductor. $0-239 connectors. 2x3x4 inches. Matches 25
watts RF, 1:4 balun, 5x2x6 In. to 200 ohms at 1.8 MHz. Does not tune coax lines.

oo Call toll-free 800-647-1800

~ms2  Order any product from MFJ and try it. If not delighted, return within 30 days for a prompt refund (less shipping).
Order today. Money back if not delighted. One year unconditional guarantee. Add $2.00 shipping/handling.
For technical Information, order/repalr status, Iin Mississippl, outside continental USA, call 601-323-5869.

Order By Mail or Call TOLL FREE 800-647-1800 and Charge It On |=we= @

VISA

[ ]
MFJ ENTERPRISES, INC. ;I:S.IS(SDI)F(’PI‘IQQTATE, MISSISSIPPI 39762
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Microcomputer
Interfacing

Jonathan A. Titus
Christopher A. Titus
David G. Larsen
Peter R. Rony

The purpose of this month’s
column is to introduce the read-
er to some of the characteris-
tics of the Intel 8253 program-
mable interval timer, an ex-
tremely versatile I/O chip that
can be used in a wide variety of
potential applications, such as
a real-time clock, event count-
ing, and period counting, in ad-
dition to the replacement of
software-implemented timing
loops.

The 8253 is a 24-pin inte-
grated circuit that requires a
single 5-volt supply and con-
tains three independent 16-bit
interval timers, each of which
can be operated in six different
modes. An interval timer has
been defined by Graf’'s Modern
Dictionary of Electronics as a
device for measuring the time
interval between two actions or
a timer that switches electrical
circuits on or off for the dura-
tion of the preset time interval.
Fig. 1 serves the dual purpose
of giving the pin diagram of the

8253 chip and showing how the
chip can be interfaced with an
8080A/8085-based microcom-
puter system using memory-
mapped 1/0.

The 8253 chip contains four
internal registers (three interval
timers and a control register)
that are decoded as memory lo-
cations 200 000 through 200 003
with the aid of the address bus
signals A0, A1, and A15 (see
Fig. 1 and Table 1). Observe in
Table 1 that the RD and WR
control inputs determine
whether you are loading or
reading a specific register. It is
not possible to read the con-
tents of the control register.

Table 2 summarizes the cod-
ing for the 8-bit control register
within the 8253 chip. Observe
that bits D7 and D6 determine
the selection of the interval
timer, bits D5 and D4 determine
the nature of the read/write
operation associated with the
chosen timer, bits D3, D2, and
D1 determine the mode of oper-
ation of the chosen timer, and
bit DO determines whether the
timer counts down in binary or
binary-coded decimal (BCD).

Fig. 2 provides a block dia-

+5 GND
b
24 {12
orf— Uor cunz 8.
Pos 2
o6
- 3, caTE2 S
4
04 JE ourz T ——
osfb—— Slpy
s
oz 2] oz cLKi 5
o1 |- ol
s
8080 /8085 OO ——————— catel P4
MICROCOMPUTER 21 Ress
ISl -Dr-A a (3] 3
oumi £
. 7408 20f,
40 L PPy L]
— cLop—< 9,
| 22| i FROM BIT O OF
VEWR AD GATED ———< 1, TPUT PORT 000
T |- 22k outo & — 10 osciLLoscore

Fig. 1. Interface circuit between a 8253 programmable interval
timer and an 8080/8085 microcomputer. The 8253 chip uses four
locations of memory in this memory-mapped interface circuit.

THREE - STATE
BIDIRECTIONAL
DATA BUS

I8

DATA BUFFER

CONTROL
WORD
REGISTER

RESETTABLE
DOWN

)

COUNTER

L — CLK
TRIGGER

g
e

OR RESET

Fig. 2. Functional diagram of each of the three 16-bit interval
timers in the 8253 chip. The gate input acts alternatively as a gate,
trigger, or reset input, depending upon the mode chosen.
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gram for a typicail counterin the
8253 chip. The microcomputer
loads the 16-bit down counter
as two successive bytes, a HI
byte and a LO byte, via the
bidirectional data bus, DO
through D7. If the gate line
GATE is active, negative edge
transitions at the CLK input
decrement the counter. When
the counter reaches zero, OUT
becomes active, its actual
behavior depending upon the
mode programmed into the
control register for the counter
(see Table 2). The 8253 chip
contains three independent
16-bit counters, and each can
be programmed independently
in any one of the six modes of
operation. The counter inputs
and outputs, CLK, GATE, and
OUT, for the chosen counter are
independent of the CLK, GATE,

and OUT input/output of the re-
maining two counters on the
chip.

In addition to the address
bus, data bus, and control bus
connections shown in Fig. 1,
the CLKO and GATEOQ inputs to
counter #0 are respectively
connected to the 42 (TTL)
microcomputer clock output
(typically 2 MHz) and to bit 0 of
accumulator output port 000.
Any TTL level clock with a fre-
quency of less than 2 MHz can
be used as input to CLKO, and
any suitably debounced switch
or source of strobe puises can
be used to control the timer at
GATEO. The output of the
counter OUTO can be connect-
ed to an oscilloscope to permit
observation of each of the six
timer modes of operation.

Memory address in
demonstration

program and

CS RD WR A1 AO interface circuit
0 1.0 0 O Load counter #0 200 000
0 10 0 1 Load counter #1 200 001
o 1 0 v O Load counter #2 200 002
o 1 0 1 1 Load control register 200 003
0 0 1 0 O Read counter #0 200 000
o 0 1 0 1 Read counter #1 200 001
0 0 1 1 0O Read counter #2 200 002
o0 1 vt 1t No operation

{three state)
1 Xa X X X Disable chip

(three state)
o 1 1 X X No operation

(three state)

X8 = don't care (logic 0 or logic 1)

Table 1. Addressing the 8253 programmable interval timer.

D7 D6
1] 1]
0 1
1 4]
1 1
DS§ D4
0 4]
0 1
1 4]
1 1
D3 D2 D1
4] 0 4]
0 0 1
xa 1 4]
X 1 1
1 0 4]
1 4] 1
Do
0
1

X3 = don't care (logic 0 or logic 1).

Control function

Control word is for counter #0
Control word s for counter #1
Control word is for counter ¥2

Latch both bytes of chosen counter for read operation
Load or read only most significant byte of chosen counter
Load or read only least significant byte of chosen counter
Load or read LS byte first, then MS byte of chosen counter

Mode 0: Output = 1 0n zero counter

Mode 1: Retriggerable variable-width one shot

Mode 2: Programmable rate generator

Mode 3: Programmable square wave generator

Mode 4: Delayed strobe (software triggered strobe)
Mode 5: Triggered strobe (hardware triggered strobe)

Count down in binary
Count down in binary-coded decimal (BCD)

Table 2. Coding for the 8-bit control register in the 8253 chip.

Ham Help

I need some help. | have
recently inherited a Ham-
marlund HQ-120X receiver and |
am badly in need of adiagram. If
anyone out there can help, |
would gladly pay for copying
costs. Thank you.

Louis A. Johnson

32 Crosscreek Drive, Apt. | 3

Charlestown SC 29412

I am in need of maintenance
manuals for the following:

1. Standard signal generator,
model 82, manufactured by the

Measurements Corporation of
Boonton NJ.

2. Frequency meter, FR-114
A/U, made by Sentinel Elec-
tronics, Inc.

3. Signal generator, TS-323
U/R.

I will be happy to purchase
these manuals or copies of the
pertinent maintenance data,
schematics, etc., and pay cost
of mailing.

Robert L. Marcon W5CBW
Rt. 7, Box 96A
Lucedale MS 39452



The Scanning Memorizers
FT-127RA

(220 MHz)

FT-227RB

(144 MHz)

FT-627RA

(50 MHz)

The FT-127RA, FT-227RB and FT-627RA, FM transceivers, allow scanning and expanded memory coverage for the
demanding VHF FM operator. All feature up/down scanning capability with control from the microphone; the scanner
will also search for a busy or clear channel. Four memory channels are available — two for simplex, three for repeater
channels,one for a split of up to 4 MHz.Other performance features are similar to those ot the renowned FT-227R.

OPTIONAL EQUIPMENT
Keyboard Microphone: YM-22 for FT-127RA and FT-627RA
(YM-22 standard feature with FT-227RB)
Squelch Unit e FP-4 AC Power Supply

CPU-2500R/K 2M FM Transceiver
with Central Processing Unit

The age of computers has entered the amateur scene
with the announcement of the CPU-2500R/K 2-meter
FM transceiver. Controlled by a 4-bit central processing
unit (CPU), the CPU-2500R/K contains a scanner, 4
memory channels, manual or automatic tone burst, an

optional sub-audible tone squelch, and 25 watts output. i I496.340

The keyboard microphone allows two-tone input for .0

autopatch or control purposes, as well as remote pro- U2 > i
gramming of dial or memory frequencies. G @ @ - - G’_:)
Automatic +600 kHz repeater split, or program a splitup
to 4 MHz using the memory. Keyboard microphone
allows remote programming of odd splits.

| mm

sae woow T

-

CPU scanner will search for a busy or clear channel,
upon your command.

Four memory channels for simplex or repeater use, plus
another memory channel for a split of up to 4 MHz.

Y- &

YAES

vuw

The radio

YAESU ELECTRONICS CORP., 15954 Downey Ave., Paramount, CA 90723 @ (213) 633-4007
YAESU ELECTRONICS Eastern Service Ctr.,9812 Princeton-Glendale Rd.,Cincinnati OH 45246

+” Reader Service—see page 211 23



Awards

Bill Gosney WB7BFK
2665 North 1250 East
Whidbey Island

Qak Harbor WA 98277

Note: The address shown for
Bill Gosney in the August issue
of 73 was incorrect. The correct
address is that shown above.

As editor of 73's newest col-
umn, I'm quite impressed with
the warm reception received
from so many of our readers sit-
uated throughout the world. Ob-
viously, my recent announce-
ment of an exclusive 73 Awards
Program has turned quite a few
heads and stimulated the inter-
est of a great many. | thank you
all for your written support arriv-
ing from all continents on the
globe.

Without further to-do, let's
turn to part Il of our two-part
series and learn for the first
time about the four stateside
award programs being spon-
sored by 73. Keep in mind that
these awards were not meant to
be an overnight venture nor
were they designed to duplicate
any in existence today. Each of-
fers its own degree of difficulty
and creates a sense of accom-
plishment amongst those who
are happy recipients.

WORK ALL USA AWARD

Sponsored by the editors of
73 Magazine, this award is avail-
able to licensed amateurs
throughout the world. To be
valid, all contacts must be
made January 1, 1979, or after.
There are no band or mode re-
strictions; however, single-band
accomplishments will be recog-
nized.

To qualify, applicants must
work each of the 50 US states
within the same calendar year
(January 1 through December
31). Annual endorsements will
be afforded those applicants
who can substantiate their
claim.

To apply for the Work All USA
Award, make a self-prepared list
of claimed contacts in alpha-
betical order by US state, begin-
ning with the state of Alabama.
Indicate the state, the callsign
of the station worked, the date
and time in GMT, and the band
and the mode of operation.

Do not sent QSL cards! Have
your list of contacts verified by
two amateurs, a local secretary,
or a notary public. Forward your
application along with the
award fee of $3.00 or 8 IRCs to:
Bill Gosney WB7BFK, 73
Awards Editor, 2665 North 1250
East, Oak Harbor, Whidbey
Island, Washington 98277 USA.

As you quickly surmised, the
Work All USA Award with its
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12-month limitation, more or
less in a manner of speaking,
separates the men from the
boys when it comes to working
all states.

Regardless of how difficult it
may first appear, applicants
who choose to work a few of the
contesting events held each
month or check into a few of the
WAS nets will find the USA
Award a relatively easy accom-
plishment.

Now, on the other hand,
should you care to undertake an
even greater challenge, take a
hard look at this next award.
This one was designed to ap-
pear fairly simple at first glance,
but will drive you right up the
wall with frustration as it is pur-
sued. Known as the District En-
durance Award, you'll need to
find yourself an accurate time-
piece, as you'll have exactly six-
ty minutes to work all US call
districts. Simple, huh? Read on;
there is a catch:

DISTRICT ENDURANCE
AWARD

This award, sponsored by the
editors of 73 Magazine, is of-
fered to licensed amateurs
throughout the world. To be
valid, all contacts must be
made January 1, 1979, or after.
There will be no band or mode
restrictions. Contacts while a
contest station or while working
a contest station will not be
allowed. Likewise, contacts
made on any type of net opera-
tions will be invalid.

To qualify for this award,
applicants must work all ten US
call districts in one hour or less.
The time will commence the
moment the first contact is
made and will end with the time
logged for the last district re-
quired.

To apply, applicants must
prepare a signed declaration
that all contacts were indepen-
dent of contest or net opera-
tions. Applications should in-
clude a self-prepared list of
claimed contacts in order of
their prefix. Include the date
and time worked in GMT, the
band and mode of operation,
and the state.

Do not send QSL cards! Have
your list of contacts verified by
at least two amateurs, a local
radio club secretary, or a notary
public. Forward your applica-
tion along with the award fee of
$3.00 or 8 IRCs to the attention
of: Bill Gosney WB7BFK, 73
Awards Editor, 2665 North 1250
East, Oak Harbor, Whidbey
Island, Washington 98277 USA.

What would an awards pro-
gram be like without some sort
of QRP incentive? With this in
mind, the editors of 73 feature a

special ten-meter achievement
award. Being an avid user of
converted Citizens Band equip-
ment, |1 found personal interest
in this award and hope our
readers will share the chal-
lenge.

TEN-METER 10-40 AWARD

Available to licensed
amateurs worldwide, this award
sponsored by the editors of 73
Magazine offers a challenge
second to none. To be valid, all
contacts must be made on the
10-meter band using only
‘‘channelized’’ converted
Citizens Band equipment or
similar type ‘‘commercial
units.” Power is limited to 15
Watts pep output. External
amplifiers may not be used.

To be eligible, all contacts
must be made October 1, 1978,
or after on either AM, SSB, CW,
or FM. Mixed mode contacts are
not valid.

To qualify for this Ten-Meter
Award, applicant must work
and confirm at least forty (40) of
the 50 US states. An endorse-
ment for all fifty states will be
issued to those who verify their
claim.

To apply, make a list of con-
tacts in alphabetical order by
US state beginning with Ala-
bama. Include the full callsign,
date and time worked in GMT,
band and mode of operation,
and a brief description of the
equipment used for each con-
tact claimed.

Do not send QSL cards! Have
your list verified by two
amateurs, a local radio club
secretary, or a notary public.
Send your application along
with your award fee of $3.00 and
8 1RCs to: Bill Gosney WB7BFK,
73 Awards Editor, 2665 North
1250 East, Oak Harbor, Whidbey
Island, Washington 98277 USA.

As noted in the Ten-Meter
Award rules, recognition is
given for single-mode contacts
only. To the best of my knowl-
edge, this award is the only one
in existence that offers FM en-
dorsement. Should you or a
friend be involved in the latest
craze of 10-meter FM operation,
be sure to pass the word along
that we have an award designed
especially for you. While you
are at it, why not lend your Sep-
tember as well as this October
issue of 73 to fellow amateurs
who are not aware of our new
awards program? All eight
domestic and DX achievements
are outlined.

Though the title may be de-
ceiving, this next award is prob-
ably the ultimate in our
domestic program. Consider it
the toughest to attain. A look at
the requirements clearly iden-
tifies the degree of difficulty in
obtaining this award. Luckily
we were sympathetic enough to
eliminate ‘any time limitations.

CENTURY CITIES AWARD

This award, sponsored by the
editors of 73 Magazine, is avail-
able to licensed amateurs
throughout the world. Designed
as a dual Work-All-USA effort,
the applicant who qualifies for
this accomplishment will
realize he has achieved what is
probably the greatest feat in do-
mestic award programs avail-
able today.

As with all the 73-sponsored
awards, with the exception of
the 10-meter incentives, all con-
tacts must be made January 1,
1979, or after to be valid.

To qualify, the applicant must
work and confirm a minimum of
two cities or towns in each of
the fifty (50) US states for a total
of 100 US cities.

To apply, prepare a list of

claimed contacts, listing each
one in alphabetical order by
state. As shown below, include
the full callsign of the station
worked, the date, the band, and
the city. Beginning with Ala-
bama, your list will look some-
thing like the following exam-
ple:
Alabama—W4ZZZ, March 31,
1979, 14 MHz, Decatur; N4XXY,
February 1, 1979, 21 MHz,
Mobile. Alaska—KL7AB,
January 22, 1979, 7 MHz, An-
chorage; WL7WW, May 19,
1979, 28 MHz, Fairbanks.

Do not send QSL cards with
your application! Have your list
of contacts verified by two ama-
teurs, a local radio club secre-
tary, or a notary public. Enclose
your verified list along with the
award fee of $3.00 or 8 IRCs and
send to: Bill Gosney WB7BFK,
73 Awards Editor, 2665 North
1250 East, Oak Harbor, Whidbey
Island, Washington 98277 USA.

ARROWHEAD RADIO
AMATEUR FIFTY-YEAR
CERTIFICATE

A free certificate is being
offered by the Arrowhead Radio
Amateur Club of Duluth, Minn-
esota/Superior, Wisconsin, to
celebrate fifty years of orga-
nized amateur radio in the Twin
Ports area.

For this award, any amateur
within fifty air miles of
Duluth/Superior is considered
an Arrowhead amateur. To re-
ceive this award, US and Cana-
dian amateurs must work five
Arrowhead amateurs; all
foreign amateurs must work
two Arrowhead amateurs dur-
ing the month of October, 1979.

Contacts made during the
Arrowhead Radio Amateurs Fif-
tieth Anniversary QSO Party on
October 20 and 21, 1979, may be
used for this certificate.

Logs must show band, mode,
date, time in UTC, and stations
worked to receive this award.
Send logs, with SASE or IRC, to
Arrowhead Radio Certificate,

Continued on page 176
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The VBC Model 3000, the world’s first and only
narrow band voice modulation system is now a
proven success. Leading communications
engineers were enthusiastic about the NBVM
system from the beginning. Now the idea of
more QSO’s per kilocycle has fired the
imagination of Amateurs everywhere. The
benefits of this advanced communications
system are being demonstrated all over the
world.

For present VBC users we can provide a list of
other happy owners. For those Amateurs, who
have not experienced NBVM yet, “why not add
your name to the list?”

The VBC Model 3000 provides full audio level compression
and expansion... complete intelligibility in only 1300 Hz
bandwidth. It permits you to take full advantage of other
stations’' RF speech clippers and processors... similar to the
amplitude compression and expansion used for many
years in telephone and satellite communications.

The Model 3000 is for mobile and fixed station use and
requires no modifications to your existing equipment. It is
completely self contained, including its own audio
amplifier. The unit automatically switches into transmit

NEW TOLL FREE ORDER NUMBER: (800) 421-6631
For all states except California

Y YEARS OF .

SERVICE Butler, Missouri 64730

vi
WAisgr o
~ :5? H
\é‘ = ol S
~‘$ N o WEH & W e
4" e e o Wy §

.‘ Calif. residents please call coflect on our regular numbers
f« 1 °6 11240 W. Olympic Blvd., Los Angeles, Calif. 90064 213/477-6701
¥ ; 931 N. Euclid, Anaheim, Calif. 92801
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Microphone not included

mode when microphone is keyed or voice operation is
used. It connects just after the microphone on transmitand
just prior to the speaker on receive. In addition to its basic
function of operating in a narrow bandwidth, the Model
3000 also increases the performance of your station in the
following ways:

¢ Reduces adjacent channel interference

e Increases signal to noise ratio

® Increases communications range
Some of its outstanding features include:
High quality narrow band speech
Self contained transmit/receive adapter
Built in audio amplifier
5 active filters with a total of 52 poles
Rugged dependable hybrid 1C technology

e Low power consumption
Receive only features, such as sharp voice and CWHfiltering
and amplitude expansion, provide improved reception
without requiring a unit at the transmitting station.
For the more advanced experimenter the Model 3000 is
available in a circuit board configuration for building into
your present transceiver.
Henry Radio is ready to offer technical assistance and
advice on the use and servicing of the Model 3000 and will
help introduce new owners to others operating NBVM
units. Get in on the ground floor... order yours now.
Price: VBC Model 3000 $349.00

Circuit board configuration $275.00
For more detailed information please call or write. The
Model 3000 will be available from most Tempo dealers
throughout the U.S. and abroad.

714/772-9200

cis Heary Radle

Prices subject to change without notice. ~H3



YAESU
F1-9010M

All Moge

HF Transceiver

Cafl 1or Ovora! $1459 00

(L] ona]

DRAKE
TR?/DR?

Solid State
synthesized
HF transcelver

w

$1305.00 Lsst Call for quote

CIALS!

TODAY!

e

TEN-TEC

TEN-TEC
Omni D
HF Transceiver

needed 1or taed use

$1069 00

ICOM (

ICOM (C-701
All Mode
HF Transceiver

$1.332LIST 8!l tor quote

ICOM

IC 211

2 meter
Transceiver
44 14p ny

$899.00 List  Call for quote

YAESU FT-78

Frequency coverage. 10-80 melers Emis
sions USB, LSB, CW 8 AM 100 Watts OC
25 Watls AM Single knob tun

KMz Cahibrator, built-in semi b

sidefone - receiver offset tuning

A Grast
Portabls
Solig State Rigl
3675 Lis)
CALL FOR QUOTE!

YAESU
FT-625RD
All Mode

6 Meter
Solid State
Transceiver e
$895 List 'S4 Wiz coverage  Var
Cell for quote B 1o, ot E e ot

SBICWIFM 25 wally AM 8 wariy
) pus anatog olay

ATLAS
210X

180-10 mater 'n’ésotva state iransceiver Final protected. 100
watts, USB/LSBICW Mo tuning reguired (RX or TX) with noise
bianker Delure mobie Mo (s Operation svailsble
SUPER RECEIVERT Vary Compact. Gresl for Mobdiis.

@Swnuv

-

8010 meters fully solid state

poriable transceiver CWILSB!

USB. 235 watis all modes Rit

one knob tune up Ccahbrato

noise blanker, Vox 138

VOC@ 18A Xmit List $699 95
CALL FOR QUOTE

B m’ X3

KDK
THE NEW KDK FM2016A TWO METER
TRANSCEIVER (AT $299} IS FOR YOU!

1000 channeils. Builtin Mars, cap Hecveﬂl covouqv big
brigM VB LED digital readoul display. channel Ram
memory. any offset, any spiit, 18 Watts output 8nd much more

YAESU

FTA27RA 220 MMz FM TRANSCEIVER

UpiDown scanning capadility. scanner will smarch tor a ciear
o1 Dusy channel. four channels. sveilable. Freq
overnge 200-22% VNZ 800 channels, 2 simpier Memories. 3
ropaatar #7d 1 000 spiil memory, AF output 10W.
1800 Hr tomebursl, receater oIt 2 18 WAL 138 YOG at 2 54
transmit $479.00 Llat. Catl for Quora

YAESU

List $899 Speclal Price - $679.00
CPU 2500RK
2 Meter

FM Transceiver

WIth 800 PLL channels, sulomalic scan Over entire 2m band, 4

mories. toneburat, 25W HUIW Lo, 138 VOC st 8A con
tinuous Freq coverage 144-148 MMz Comes w th & key bosrd
mic Ihat sllows remot e inpul of memory o digl freqs , up/down
scanning, sur fepeater seiection to 4 MMz 2 1one Input fo
autopsicn 585,00 lint. Colt for quote

YAESU FT-101Z0 High performance HF Transcaiver
'wlm‘q,wlvlﬂ WWY mooes LS8 USE anc (W "
"oul Dower 180 WOC ﬂwmnuw"nﬂ oyt
145 1 b 1 000 proxessr vinae I banownan (300 M1 102 4
KMP) norse Dlneec YOX aftenvator 10 dB or 20 28 100 234V operat
Ta/Ax treg oftset S804 liet
Catt for Quote

Dentron

GLA-1000

LINEAR

AMPLIFIER

Freq 5010 15 meWes covers mort Mars tequences AF orme mas 125
consumption 117 VAC 50760 #z 125 Amps tactory tused 8 15

Amps 234 VAC 50/60 2 7 Amps OC put 1 KW CW and 1200 PEP SSB

Froad 10Des 4 D-504 tues (8L06) $378.80 Cati for Quots

DENTRON

Cilpperton L

160 15 rwtes 200 eans PEP 00 SSB 1000 wats 0C o CW ATIY v
SSTV. covers mast Soquarces st e Ko banas 100 aasey
Changea 117V r 214V AL 30 60 569,00 Coni for Guote

Ers aLPA

ALPHA
T6A

A 784 by ETO offers 1ull pomer wilh 08k 10p CONvanien:
is 18led up 10 2 5KW PEP SSB. TKW ever, 9
18-2MHz, 3. zmm Cai svlnl N
Used 2. e imac 8874 | trodes In cvc,/ Fuil cabines
ducted e cooling IS'W 10750 85 108

$1.395 —Cell for Quots

YAESU FT-207R
144 -148 MH2 FM Synthesized Hand-
Heid. Four memories plus offset, Auto
Scan, Keydboard eniry, 3 watts outpul,
asutomatic battery saver, LED Display.
BNC Antsnna Connector, condensor
mike, and MUCH MORE!
Got your order In to Insure delivary
by late falif
List $398
Call for Quote!

m |53 s

°)
MFJ

For compact antenna tuners, CW keyers
and audlo filters —
's MFJt
Give us a call to quote your needs!

KLM
Cali for Quots!

KLM “
2 Meter Mobile Amplifiers
PA-2-25 B 25 Watts
PA-4-80 BL 80 Watts
PA-4-160 BL 160 watts
PA-15-40 BL 40 Watts
PA-15-80 BL 80 Watts
PA-15-160 BL 160 Watts
PA-45.160 BL 160 Watts

& ausheraft
Call for Quote!
CUSHCRAFT
ANTENNAS
H.F. - YNF - UNF - Cushcraft Buiids ‘em strong!

Ata7
AVaT 22
A144.10T

And Much Morel

Wit cngincering
A B

VHF ENGINEERING
Wa've got an in-depth stock of kits and assembied
VHF and UMF TURX Boards
Lat Us Quote Your Needs!

Ty gain.

Hy-Galn Antennas
in-Depth Hy-Gain Stock!

THIJR

THSDX

THIMK3

THBDXX

TH2MK3

1BAVTWEB
14AU0

12AU0

Call for ous specisl prices!

ROHN

ROHN TOWER
Rohn 25G Products in stock
Also, full fine of Rohn
accessories to put up a great
tower / antenna system! Call
for turther Into!

BIRD MODEL 43
Thruline Watt Meter
50 Ohms nominal impedance VSWR
with UHF connectors 105 max —Ex
panded scafes of 25. 50 & 100 permits
direct reading from 100 Mw t0 10.000
watts

$125.00
Call for yours today

(wosa] f

ROBOT
All Units and Accessorles

Modei 400 Scan Converter
10M915 Monitor
TC-1000 Camera

Call tor your quotes and slow scan needs!

ARRL
PUBLICATIONS
All ARRL Books, Maps, etc
in stock!!

ARRL Logbook 1.75
Understanding Amateur
5.00

Tune Inthe World  7.00
Hints and Kinks 4.00
License Manual 4.00 Radio
Antenna Handbook 500  ARRL Codekit 800
Radlo Amateur And

Handbook 9.7 Much More!

AMECO, 73 AND CALLBOOK PUBLICATIONS
Map Library 3.75
U.S. Callbook
DX Callbook
Ameco Novice Guide
Ameco Code Course
Radio Amateur Theory Course
73 VHF Antenna Book
73 Novice Study Guide
73 General Study Guide
Plus Much Morel Caltl Us!

SAXTON WIRE / DABURN INSULATORS
Antenna Wire
18 gauge solid copperweld 50°
14 gauge solid copperweld 50
12 gauge solid copperweld 50°
14 gauge stranded
16 gauge stranded

Dipole Insualtors
4" porcelain end
4" porcelain center




Call /=:1-800-243-7765
‘ORDER YOURS TODAY!

J

TN
LY

USED EOUIPMENT —We have a great selection of clean. used gear We  QUR 2 METER CORNER— Seemsalol of the local hams Ikelms pot lne LOOK—at the clean used Collins gear! They just don’t buld em like that
bring it up to normal specifications in our Service Shop before resale best  Must be the free coftee pot anymore Now you can aftord to own an ~'S"" line

We have a great selection of used gear ready to demonstrate Ail new
gear for sale 1S 1n factory sealed cartons in our warehouse

SERVICE SHOP--Using Cushman CE-4B Signal Generator:
Spectrum Analyzers, H P Scopes—we fix it Right!

N
¥

CE-15 INVENTORY WAHEHOUSE- ur la qP volume assures you the best

prices and

stock'

Call for New Retail Catalog & Monthly Used Equipment List!

We Sell and Service the Following
New and Used Equipment:

AUTHORIZED DEALER. ..
..FOR OVER 50 MAJOR LINES

NEW AND USED EQUIPMENT “Get on our used equipment mailing list.’

TRADES WELCOME “The best allowances anywhere”
“We buy good used SSB gear”

OUR EVERYDAY LOW PRICES ‘“‘remain the same for cash or trade-ins!”
24 HOUR U.P.S. SHIPPING ‘“Just a phone call away"
COMPLETE RADIO SERVICE SHOP *“Mail Order Repair Service’’

* Fast Efficient Service ¢ Most Repairs Done and Shipped Within 14 Days

* We Repair All Brands ¢ Amateur Extra/First Class Licenses
¢ All Work Guaranteed ¢ Include Manuals and Power Supply
¢ Send Us Your Defsctive Equipment Prepaid Shipping

OUR FINE REPUTATION SPEAKS FOR ITSELF . . .**YOU SHIP IT — WE FIX IT”
WE TAKE PHONE ORDERS OR SHIP C.0.D.

Call ']
or Write
for your
super quote
today!

WE EXPORT
(Sub-Dealers
wanted in
toreign countries)

Alda
Alliance
Ameco
ARRL
Atlas
Bencher
Bird
B&W
Callbook
CDE

CES
Covercraft
Cushcraft
Dentron

DSl

ETO Alpha
Ham Key
Hustler
Hy-Gain
ICOM
JW Miller
KDK
KLM
Larsen
MFJ
Microlog

Mirage

Mosley

Murch

PIPO

Robot

Rohn

Saxton Wire
Shure

SST Electronics
Swan

Telex

Ten Tec

TET Antennas
Trac

Unadilla

VHF Engineering
Vibroplex

Wilson

Wilson Commercial

95 Kitts Lane, Newington, Conn. 06111
“Near ARRL Headquarters”

Connecticut Residents Call: 203-667-0811
OPEN MON.-FRL. 10-6 » THURS. 10-8 P.M. « SAT. 10-4

EASY DIRECTIONS: Rt. 15 South — 2 blocks past McDonald's (Berlin Turnpike)

SUB-DEALER INQUIRIES INVITED! (Send letterhead for complete package)




Conltests

Robert Baker WB2GFE
15 Windsor Dr.
Atco NJ 08004

CALIFORNIA QSO PARTY

Starts: 1800 GMT October 6

Ends: 2359 GMT October 7

Single-operator stations are
limited to 24 hours operating
time with on and off periods
clearly marked in the log. Multi-
operator stations may operate
the full 30 hours. Stations may
be worked once per band per
mode, simplex only. CA sta-
tions that change counties may
be considered new stations.
EXCHANGE:

CA stations send QSO
number and county. All others
send QSO number and state,
province, or ARRL country.
FREQUENCIES:

CW—1805, 3560, 7060, 14060,
21060, 28060.

SSB—1815, 3895, 7230,
14280.

Novice CW-—3725, 7125,
21125, 28125.

SCORING:

Each complete contact is
worth 2 points; CA stations
count the 50 states plus VO/VE
1-7and VY1 for a maximum of 58
multipliers; non-CA stations will
use the number of different CA
counties worked, a maximum of
58. Final score equals QSO
points times the multiplier.
ENTRIES:

Summary sheet and logs
must be postmarked not later
than November 1 and sent to:

NCCC, c/o Alan Brubaker K6XO,
34456 Colville Place, Fremont
CA 94536. Please include a
business-size SASE with your
entry. Awards for individuals
and clubs will be awarded.

QRP ANNUAL OCTOBER
QSO PARTY
Starts: 2000 GMT Saturday,
October 6
Ends: 0200 GMT Sunday,
October 7

Sponsored by the QRP
Amateur Radio Club Interna-
tional, Inc., the contest is open
to all amateurs and all are eligi-
ble for the awards. Stations can
be worked once per band for
QSO and multiplier credits.
General call is “CQ QRP.”
EXCHANGE:

Members send RS(T), state/
province/country, QRP number.
Non-members send RS(T), state/
province/country, power input
in Watts.

SCORING:

Each member QSO counts 3
points. Non-members count 2
points per QSO. Stations other
than W/VE count as 4 points.
Multipliers are as follows: more
than 100 Watts input =x1,25to
100 Watts =x1.5, 5 to 25 Watts
input = x2, 1to 5Wattsinput =
x3, and less than 1 Watt input =
x5. Final score is QSO points
times total number of states/
provinces/countries per band
times the power multiplier.
FREQUENCIES:

CW—1810, 3560, 7060, 14060,

VK/ZL/Oceania DX Contest—Phone

Arrowhead Fiftieth Anniversary QSO Party

CQ Worldwide DX Contest—Phone

Oct 6-7 QRP Annual October QSO Party
California QSO Party

Oct 13-14 ARRL CD Party—CW
9-Land QSO Party
VKi/ZL/Oceania DX Contest—CW
RSGB 21/28 MHz—Phone

Oct 20-21 ARRL CD Party—Phone
WADM Contest
Jamboree on the Air
RSGB 7 MHz—Phone

Oct 27-28

Oct 28 Crazy Eight Net QSO Party

Nov 3-4 ARRL Sweepstakes—CW
RSGB 7 MHz—CW

Nov 10-11 CQ-WE Contest
IPA Contest

Nov 11 OK DX Contest

Nov 17-18 ARRL Sweepstakes—Phone
Austrian 160 CW Contest

Nov 24 DAFG Short Contest—SW

Nov 24-25 CQ Worldwide DX Contest—CW

Nov 25 DAFG Short Contest—VHF

Dec 1-2 ARRL 160 Meter Contest

Dec 1-3 North Carolina QSO Party
Connecticut QSO Party

Dec 89 ARRL 10 Meter Contest

21060, 28060, 50360.

SSB—1810, 3985, 7285,
14285, 28885, 50385.

Novice—3710, 7110, 21110,
28110.

All frequencies plus or minus
5 kHz to clear QRM.

AWARDS:

Certificates to the highest-
scoring station in each state,
province, or country. Other
places will be given depending
on activity. One certificate for
the station showing three
“skip” contacts using lowest
power.

ENTRIES:

Send full log data, including
full name, address, and bands
used, plus equipment, anten-
nas, and power used. Entrants
desiring result sheet and scores
please enclose a business-size
SASE. Logs must be received by
October 31 to qualify. Send all
logs and data to: QRP ARC Con-
test Chairman, E. V. Sandy
Blaize W5TVW, 417 Ridgewood
Drive, Metairie LA 70001.

9-LAND QSO PARTY
Starts: 1800 GMT Saturday,
October 13
Ends: 2359 GMT Sunday,
October 14

A maximum of 24 of the
30-hour period may be worked.
EXCHANGE:

9-land stations send RST,
county, and state. All others
send RST, state, province, or
ARRL country. The same sta-
tion may be worked once per
band and mode. if any station
change counties, it may be
worked again.
SUGGESTED FREQUENCIES:

CW—1805, 3560, 7060, 14060,
21060, 28060, + VHF.

SSB—1815, 3895, 7230,
14280, 21355, 28600, + VHF.

Novice—3725, 7125, 21125,

28125.
AWARDS:

Certificate to top score in
each state, province, and ARRL
country, 2nd and 3rd if justified.
Also top mobile, portable, multi-
single, multi-multi, club, and
Novice.

SCORING:

Each QSO is worth 2 points.
Scores shall be computed as
follows: 9-land—(#QSOs)
(states + provinces + ARRL
countries + 9-land counties) (2
points/QSO) =total; others—(#-
QSOs) (9-land counties) (2
points/QSO) =total.
REPORTING:

Submit summary sheet and
log. Each new multiplier shall
be clearly indicated. Send logs
and a large SASE to Il Wind
Contesters, c/o John W. Sikora
WBIYIWN, 8155 Woodiawn
Street, Munster IN 46321, for
results.

ARROWHEAD FIFTIETH AN-
NIVERSARY QSO PARTY
Operating periods:

1500 GMT October 20 to 0300
GMT October 21
1500 GMT to 2359 GMT Octo-
ber 21

This QSO party is sponsored
by the Arrowhead Radio Ama-
teurs Club and is to help cele-
brate fifty years of organized
amateur radio in the Duluth MN-
Superior WI area. The club was
first affiliated with the ARRL in
1929. The contest is open to ali
radio amateurs. All amateurs
within 50 air mites of Duiuth/Su-
perior are considered Arrow-
head amateurs in this contest.
Arrowhead amateurs may work
anyone; amateurs outside the
area may work only Arrowhead
amateurs. The same station

Continued on page 174

Fixed
N7TT/2 2,034,760 *
WD4FGW 835,835*
WAIMSW 809,710*
WB4UPW 786,828*
WBWT 346,104
K9GTQ 341,964*
W7JYW 173,019
wB9DCZ 165,200*
WA2GPT 83,185*
W1DIT 64,288*
WD4PZN 60,288*
N7SU 54,802
WDSMDG 50,400
VE3RN 39,344
K2EL 8,250
K8BBH 5,610
N5QQ 3,320
WAIWGJ 3,124
WB1ANT 1,088
VESIR 460
**Plaque Winner
*Certificate Recipient

Results

RESULTS OF THE 1979 COUNTY HUNTERS SSB CONTEST

Mobile
N4UF 555,385**
AISP 477,688**
K3KX 253,242*
WAOYJL 94,188*
WO0BK 62,964*
W5AWT  51,531*
WOEWH  48,160*
VE3IR 17,861*
K9DZG 15,067*
WOQWS 343,555
(check log)
DX
CT1BY 61,236**
12PHN 48,440*
VK4vu 45,288*
CT1TZ 1,804
LASYF 1,612*
SwL

SWL-NL-4276**
Netherlands 24,336
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OSCAR Orbits

Courtesy of AMSAT

The listed data tells you the time and place that OSCAR 7 and
OSCAR 8 cross the equator in an ascending orbit for the first time
each day. To calculate successive OSCAR 7 orbits, make a list of
the first orbit number and the next twelve orbits for that day. List
the time of the first orbit. Each successive orbit is 115 minutes
later (two hours less five minutes). The chart gives the longitude of
the day’s first ascending (northbound) equatorial crossing. Add
29° for each succeeding orbit. When OSCAR is ascending on the
other side of the world from you, it will descend over you. To find
the equatorial descending longitude, subtract 166° from the
ascending longitude. To find the time OSCAR 7 passes the North
Pole, add 29 minutes to the time it passes the equator. You should
be able to hear OSCAR 7 when it is within 45 degrees of you. The
easiest way to determine if OSCAR is above the horizon (and thus
within range) at your location is to take a globe and draw a circle
with a radius of 2450 miles (4000 kilometers) from your QTH. If
OSCAR passes above that circle, you should be able to hear it. If it
passes right overhead, you should hear it for about 24 minutes
total. OSCAR 7 will pass an imaginary line drawn from San Fran-
cisco to Norfolk about 12 minutes after passing the equator. Add
about a minute for each 200 miles that you live north of this line. If
OSCAR passes 15° east or west of you, add another minute; at 30°,
three minutes; at 45°, ten minutes. Mode A: 145.85-.95 MHz uplink,
29.4-29.5 MHz downlink, beacon at 29.502 MHz. Mode B:
432.125-175 MHz uplink, 145.975-925 MHz downlink, beacon at
145.972 MHz.

OSCAR 8 calculations are similar to those for OSCAR 7, with
some important exceptions. Instead of making 13 orbits each day,
OSCAR 8 makes 14 orbits during each 24-hour period. The orbital
period of OSCAR 8 is therefore somewhat shorter: 103 minutes.

To calculate successive OSCAR 8 orbits, make a list of the first
orbit number (from the OSCAR 8 chart) and the next thirteen orbits
for that day. List the time of the first orbit. Each successive orbit is
then 103 minutes later. The chart gives the longitude of the day’s
first ascending equatorial crossing. Add 26 ° for each succeeding
orbit. To find the time OSCAR 8 passes the North Pole, add 26
minutes to the time it crosses the equator. OSCAR 8 will cross the
imaginary San Francisco-to-Norfolk line about 11 minutes after
crossing the equator. Mode A: 145.85-.95 MHz uplink, 29.4-29.50
MHz downlink, beacon at 29.40 MHz. Mode J: 145.90-146.00 MHz
uplink, 435.20-435.10 MHz downlink, beacon on 435.090 MHz.

OSCAR 7 Orbital Information OSCAR 8 Orbital Information

Orbit Date Time Longitude Orbit Date Time Longitude
(Oct) (GMT) of Eq. (Oct) (GMT) of Eq.
Crossing °W Crossing °W

22304qrp 1 01301 839 8011Abn 1 000426 475
22316 2 001221 68.7 8025Abn 2 000935 488
22329% 3 0106:38 823 8039x 3 001444 502
22341 4 0005:58 67 2 8053Abn 4 001953 515
22354 5 0100:15 80.8 8067Abn 5 002502 528
22367 6 0154:32 943 808tJbn 6 0030 12 54 1
22379 7 0053:52 792 8095Jbn 7 003521 554
22392qrp 8 0148:09 928 810%9Abn 8 0040 30 56 7
22404 9 0047:29 776 8123Abn 9 004539 580
22417 10 0141:46 912 8137x 10 0050 48 593
22429 11 0041.06 761 8151Abn 11 005557 606
22442 12 013523 897 8165Abn 12 010106 619
22454 13 0034:44 745 8179Jbn 13 010615 632
22467 14 0129.01 881 8193Jbn 14 011124 645
2247%rp 15 0028.21 730 8207Abn 15 011633 658
22492 16 0122:38 866 8221Abn 16 012142 671
22504 17 0021:58 714 8235 17 012651 68 4
22517 18 011615 85.0 8249Abn 18 013200 697
22529 19 001535 69.9 8263Abn 19 013709 710
22542 20 0109.52 835 8277Jbn 20 0142 18 723
22554 21 000912 68.3 8290Jbn 21 0004 13 478
22567qrp 22 010329 819 8304Abn 22 0009 22 491
22579 23 0002 50 667 8318Abn 23 0014 31 504
22592 24 0057 06 80.3 8332 24 001940 518
22605 25 015123 939 8346Abn 25 0024 49 531
22617 26 0050:44 788 8360Abn 26 0029 58 544
22630 27 014501 924 8374Jbn 27 003506 557
22642 28 0044 21 772 8388Jbn 28 004015 570
22655qrp 29 0138:38 908 8402Abn 29 004524 583
22667 30 003758 757 8416Abn 30 005033 596
22680X 31 0132.15 89.3 8430X 31 0055 42 609

FCC

Some 73 readers have in-
quired about the legality of
building and using the MDS
receiving system featured in the
August, 1979, issue (“You Can
Watch Those Secret TV Chan-
nels”). In response to these in-
quiries, an FCC Public Notice
(dated January 24, 1979) on
MDS is reproduced here.

The key issue seems to be
whether the reception of MDS
transmissions by an amateur
experimenter constitutes an il-
legal ‘‘benefit” under Section
605 of the Communications Act.
Before you construct your own
MDS receiving system, we urge
you to read the material below.

UNAUTHORIZED INTERCEP-
TION AND USE OF MULTI-
POINT DISTRIBUTION
SERVICE (MDS)
TRANSMISSIONS

In response to a few informal
inquiries and complaints, this
Notice is a reminder that the un-
authorized reception and ben-
eficial use of addressed com-
munications in the Multipoint
Distribution Service (MDS) is a
violation of Section 605 of the
Communications Act of 1934
(47 U.S.C. §605).

MDS is a common carrier ser-
vice which utilizes an omnidi-
rectional radio transmission to
distribute addressed broad-

band communications (usually
forms of television information)
for simultaneous reception at
multiple fixed receive points by
the members of commercial, or
other institutional, subscribers
in accordance with their
specific transmission, recep-
tion, and informational require-
ments.

MDS stations are not tele-
vision broadcasting stations.
They operate on microwave
radio frequencies (2150-2162
MHz) which are allocated for
common carrier service be-
tween fixed points, and which,
because of their high fre-
quency, are not receivable by
conventional television or other
receivers. Additional equipment
is required to down-convert or to
demodulate the microwave sig-
nal before it can be utilized by
those television receivers, fac-
simile terminals, or computer
data display terminals autho-
rized to receive the communica-
tion by its sender.

Nor are MDS stations dis-
seminating radio communica-
tions intended to be received by
the general public. MDS station
transmissions generally con-
sist of various forms of private
television, high-speed com-
puter data, facsimile, control
information, or other forms of

addressed broadband commu-
nications. This programming is
provided to the station by its in-
stitutional subscriber and is in-
tended to be received only by
members of the subscriber
organization located at the
multiple receive points. The
MDS station transmits this pro-
gramming pursuant to a federal-
ly-regulated tariff and is respon-
sible for both its transmission
and reception under Section
21.903 of the Commission's
Rules and Regulations (47
C.F.R. §21.903). Although this
rule permits the station’s insti-
tutional subscriber the option
of owning the microwave receiv-
ing equipment, such equipment
must be installed, maintained,
and operated pursuant to the
carrier’s instruction and con-
trol.

Section 605 of the Communi-
cations Act makes it unlawful:
—for a person not authorized
by the sender to intercept radio
communications and divulge or
publish the existence, contents,

substance, purport, effect, or
meaning thereof to any per-
sons; or,

—for a person not entitled
thereto to receive radio commu-
nications and use such commu-
nication or any part thereof for
his own benefit or for the
benefit of another who is not en-
titled thereto (emphasis added).

Because material transmit-
ted over stations is not intended
to be 'broadcast” material
within the meaning of Section
605, authority for its reception
and use must be given by the
sender. Therefore, persons will
be in violation of the law if they
divulge, publish, or use for their
own benefit any MDS communi-
cations which they were not
authorized to receive.

Violations of Section 605 can
result in either criminal pro-
secution or civil lawsuit, or
both. See KMLH Broadcasting
Corp. v. Twentieth Century
Cigarette Vending Corp., 264 F.
Supp. 35 (C.D. Calif. 1967).

Ham Help

| have a Heathkit® SB-110A
6m SSB/CW transceiver. | was
thinking about getting a new rig
that was more up to date, but
after | saw the price tags on
them, | decided to keep the
110A. Can anyone recommend a
noise blanker for this rig?

I'd like also to find out about
all mods that can be done to the
SB-110A to modernize it. | would
appreciate any information that
anyone can give me. Thanks.

SSG Gary Kohtala HL9TG
USAFS-K, Box 194
APO San Francisco 96271
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New Products

ICOM’S IC-701 ALLBAND ALL-
SOLID-STATE TRANSCEIVER

When an Icom |C-701 trans-
ceiver arrived at the 73 shack, |
was pleasantly surprised by the
size of the three boxes that the
rig, its companion power sup-
ply, and several other accesso-
ries were packed in. Times had
certainly changed from when |
stumbled through the door with
a brand new tube-type rig just a
few years ago. The 701's size
(111 mm x 221 mm x 311 mm)
and 7.3-kg weight make it an
ideal competitor in the growing
mobile radio market.

There is no tune-up to worry
about, since the radio is broad-
banded. You just set the band
and frequency and start talk-
ing. It's almost as easy as
operating a 2-meter rig. The 701
has full coverage of the HF
spectrum in the USB, LSB, CW,
and RTTY modes. Receive ca-
pability for the 15-MHz WWV
signal is also included.

After the rig was unpacked,
there was concern as to how
such a small box could possi-
bly do so much. The controls
seemed to be crowded and it
looked easy to make a mistake.
A month of operating has
proven this to be an ill-founded
fear. The front panel is well laid
out—Icom certainly engineered
it well.

The solid-state finals don't
need any coaxing to reach their
rated 200-Watt input level. A
thermostatically controlled fan
is included, but in normal SSB
use it has never had to kick in.
This rig runs cool. It is impor-
tant to use a well matched an-
tenna with your 701, a small
price to pay in an age when
many ham shacks have anten-
na tuners already. If the trans-
mitter does overheat, the flash-
ing frequency display lets you

know that it's time to pull the
switch and find out what's
wrong.

Versatile Vfos

Anyone who operates 73’s
IC-701 mentions the synthe-
sized tuning as an outstanding
feature. The computer-compat-
ible tuning system allows
110-Hz increments in frequency
selection. Even the most
discriminating amateur should
be pleased with being no more
then 50 Hz from the desired fre-
quency. The musical effect that
occurs when a heterodyne is
tuned in always brings a smile
to the face of a first-time user.

The tuning knob has a 5-kHz
per revolution change, but a
“*fast tune' position allows the
band to be covered in seconds.
The only analog readout avail-
able is from the 100-Hz and
1-kHz dial markings. The idea
of being totally dependent on a
digital display doesn’t seem so
bad when you remember that
dial backlash and the like are
things of the past with the IC-
701. No external vfo is needed,
since the rig contains two in-
dependent ones. It is handy to
set vfo “A"” on a particular
receive channel and use vfo
“B" for transmitting when
working DX. Total flexibility is
the best way to describe it.

This rig stands apart from
the rest when an Icom IC-RM2
is hooked to the accessory
socket. It is a whole new world
of operating when you can
change bands and enter fre-
quencies from a keypad. Pusha
button and you are on a com-
pletely different band and
predetermined frequency; push
another button and the 701
scans to the band edge, all in
less time then it takes to say
your callsign. The RM2 pro-

lcom’s IC-701 transceiver.
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vides a second digital readout
that is smaller than the 701's
display, but it is still very use-
ful. Four frequencies may be
stored in memory and three dif-
ferent scanning rates are avail-
able. Any number of schemes
involving remote operation,
crossband repeaters, etc., are
possible, thanks to the compu-
ter-compatible tuning system.

Helpful Extras

No matter how versatile the
lcom 1C-701 synthesizer is, the
rest of the rig must also be con-
sidered. Despite the lack of any
pre-select control, the receiver
seems to offer a sensitivity that
is comparable to tuned rigs.
SSB reception lacks any tinny
or echoing quality, and the ex-
ternal speaker does a more
than adequate job. The pass-
band and RIT features are very
smooth and go a long way in
eliminating troublesome QRM.
The instruction manual honest-
ly states that the noise blanker
works best with pulse-type
noise, but may not be effective
in all cases. Mobile operators
may not be interested in fea-
tures like a 10-dB attenuator
and selectable agc, but Icomin-
cludes them for amateurs who
take their operating seriously.

Speech processors have
become more than just an op-
tion with most new trans-
ceivers, and the 701 is no excep-
tion. Icom advertisements
suggest that the rf processor
may be left on all the time
without worrying about the
final transistors. However, we
found that the added punch
given by the processor means
slightly less fidelity for the
operator on the other end. Pro-
cessing is definitely used when
1 am in a pileup or similarly
tough situation. The proper ad-
justment of the speech pro-
cessor and microphone gain
can be a bit confusing at first,
especially when you switch to
CW and the process control
knob sets the output level.
Hams who split their time be-
tween SSB and CW will be
pleased with the 701's separate
VOX delay values for each
mode. No compromise here—
there is even a separate volume
control for the sidetone.

The four VOX adjustments,
plus seven other controls, are
found under the access cover
which is conveniently located
on top of the radio. Icom has in-
cluded an swr metering circuit.
Unfortunately, it is easy to
leave the ‘‘set” switch on,
canceling the power-out (PO)
metering. The swr meter is nice
for making occasional antenna
checks, but it can't compete
with the external variety. An-
other frill is the dimmer switch.
This allows the frequency dis-
play and meter illumination to
automatically change when the

room lighting shifts.

A Few Bugs

The IC-701’s most noticeable
deficiency was revealed when
it came time to interface therig
to the real world. Use with
many linear amplifiers will re-
quire the addition of a small
12-volt relay for switchingand a
10k pot to control the ALC level.
A more frustrating problem oc-
curred when | tried to use an
electronic keyer. The instruc-
tion manual dictates that the
terminal voltage of any external
keying device must be less
then .4 volts dc. Since many
keyers use electronic switch-
ing, they will not work here.
When | contacted an icom rep-
resentative about this problem,
he suggested that the keyer
output circuit be modified. It
was also mentioned that lcom
does not consider this to be a
fault of the 701, and no changes
are planned.

To save space, a miniature
phone jack is used for the key
rather then the universally ac-
cepted Ya-inch type. If you want
to use the IC-RM2 remote con-
troller in addition to other ac-
cessories, it will be necessary
for you to modify the 24-pin ac-
cessory plug or obtain the IC-
EX1 extension terminal. The
EX1 overcomes the switching
relay problem and offers a
Ya-inch-jack-to-miniature-
phone-plug combination for
CW keying. Although the inter-
facing problems are not insur-
mountable, they can mean an
unneeded delay for the ama-
teur who expects easy hookup.

Since the IC-701 relies heavi-
ly on digitally-based circuitry, rf
shielding is very important. Cor-
respondence with otherhams—
and on-air testing—have
shown that feedback problems
may occur, especially when the
IC-RM2 remote controller and
high-power amplifier are used.
Good grounding practices and
careful attention to the audio
lines help to cure these bugs.
The instruction manual gives
adequate information on prob-
lems that may result from
misadjustment of the normal
user controls, but littie informa-
tion is available about other dif-
ficulties that may crop up.

lcom has incorporated more
then 470 solid-state devices in
the 701. The theory documenta-
tion provides a general outline
of the design, but with a few ex-
ceptions, it does not give a de-
tailed description of individual
circuits. Because of the com-
plexity and small size of the IC-
701, it is doubtful that most
hams would want to service it.
Some instructions for internal
adjustments are given. These
often require a frequency
counter, rf voltmeter, signal
generator, or oscilloscope. A
highly competent dealer or




Icom distributor is the best
source of help for the less
adventuresome owner.

Being limited to admiring the
rig's outward appearance is not
an unpleasant pastime. The
IC-701is a sharp looking, highly
functional unit. Except for peel-
ing lamination on the faceplate
of the RM2, our 701, with ac-
cessories, has performed well
during daily use for the past
month. Although Icom’'s com-
pact ‘‘black box'" seems
dwarfed by the nearby antenna
tuner, it is a real performer.
lcom, 3331 Towerwood Drive,
Suite 304, Dallas TX 75234;
(214)-620-2780.

Tim Daniel N8RK
Peterborough NH

30-MEGAHERTZ, DUAL-TRACE,
PORTABLE MINISCOPE

Non-Linear Systems has in-
creased the number of their
Miniscope oscilloscopes to
three with the introduction of
their Model MS-230 30-mega-
hertz, battery-operated, dual-
trace miniscope. Its size is 2.9
inches high by 6.4 inches wide
by 8.5 inches deep. The weight
is 3.5 pounds, including bat-
teries.

The MS-230 features alter-
nate, chopped, and separate
sweep modes. Internal and ex-
ternal trigger modes are in-
cluded. There are 12 vertical
gain settings for each channel’s
range, from 0.01 to 50 volts per
division. Timebase settings
range from 0.05 microseconds
to 0.2 seconds per division. Ver-
niers are provided for timebase
and vertical amplifier adjust-
ment.

The MS-230 Miniscope in-
cludes a horizontal input chan-
nel and an internal calibrator.
The graticule consists of
.25-inch divisions arranged 5
across and 4 high.

The MS-230 comes complete
and ready to use. Included are
input cables and a battery
charger permitting battery or
line operation. Accessories in-
clude a 10:1, 10-megohm probe
and a leather carrying case with
shoulder strap and beit loop.

For further information, con-
tact Non-Linear Systems, PO
Box N, Del Mar CA 92014; (714)-
755-1134. Reader Service num-
ber N22.

A CRITICAL REVIEW
OF THE DRAKE UV-3
Drake’s three-band VHFIUHF
FM transceiver has gotten a
good deal of attention and dis-
cussion. I've had one since
Christmas, and I'd like to pass
on comments about my experi-
ences with it.

Vital Statistics

The UV-3 is a synthesized
unit with 5-kHz steps. Coverage
is all of 2 meters, all of 220, and

440 to 450 MHz. The unit can be
ordered with any one band, any
two, or all three. Built-in offsets
are zero, plus or minus 600 kHz
on 2 meters, plus or minus 1.6
MHz on 220, and plus or minus
5 MHz on 440. Up to three addi-
tional offsets may be pro-
grammed on a plug-in diode
board, and the same three are
shared between all bands. The
frequency may be set up on
front-panel switches, or up to
four frequencies in each band
can be diode-programmed. A
master switch selects either
the front panel or any of the pro-
grammed frequencies. The
bandswitch is unconditional.
There are no tune-up controls.
Each band uses a separate rf
section, each adding 2'%:” to
the depth of the case. Each
band has a separate antenna
jack. Maximum power is 25 W
on 2 meters and 10 W on the
other bands. The “low” setting
of the power switch is about
10% of full power, and this can
be changed by resistor substi-
tution. There is a scan function
which allows either pro-
grammed frequency #4 or the
front-panel frequency to be
checked every few seconds—
momentarily interrupting the
selected frequency —and locks
in if carrier is present. A non-
encoding mike is supplied, but
the jack is wired to accept a
Drake encoding mike. A mobile
mounting bracket is included.
There is an accessory jack.

Viewpoint

To make use of a theater
review, it's necessary to be
aware of the critic’s prejudices
and biases in order to put his
comments in proper context.
Thq same is true of a product
review.

| take the attitude that any
piece of equipment built for a
serious purpose, of which
repeater communication is
sometimes a prime example,
should have a set of features
and specifications that follow
with logical precision from that
purpose. That is, it should do
exactly what it's supposed to
do.

There should be sufficient
reserve performance to allow
for expected component de-
terioration. It should be free of
quirks that get in the way of its
intended use or which require
attention from the user beyond
that which is inherently re-
quired by the function being
fulfilled. It should be rugged, in
the sense that conditions to be
expected during use will not
cause failure or degradation. It
should be maintainable; as-
sembly and disassembly need-
ed to reach components should
be easy, straightforward, and
quick; parts should be readily
available; and the design
should be comprehensible, at

The Model MS-230 Miniscope.

least to the extent of avoiding
peculiar tricks.

This is the standard by which
a commercial workhorse is
judged. There’s an awful lot of
ham gear around that wouldn't
begin to measure up to that
level. The first thing to say
about the UV-3, though, is that
it's a serious piece of engineer-
ing. The things that | will be
criticizing probably would not
even be mentioned in a review
of a lesser piece of gear.

Performance

The UV-3's strong suit seems
to be raw performance. There is
no heterodyne synthesis; in-
stead, a single vco for each
band is retuned in going from
receive to transmit. While |
have not had the opportunity to
check the spurious output
specs with the spectrum an-
alyzer, this approach tends to
eliminate most spurs right at
the source. The specis —60dB
on 2 meters and 220, and - 40
dB on 440. The lock range of the
vco's easily exceeds spec; on
the 2-meter band it held almost
from 142 to 150 MHz.

Although the rf section is
broadbanded and needs no tun-
ing adjustments (except for
dialing up the synthesizer), the
output power was about 5%

above specs across the rated
bandwidth and didn’t drop off
too badly until the vco lost lock.

An apparent instability in
power output turned out to be
an effect of running off a
storage battery with the
charger turned off. Power is
somewhat sensitive to supply
voltage, but this is not a
criticism. It just likes to be run
off rated voltage, which is 11.5
to 15 volts. Incidentally, the
negative side is grounded to
the chassis, as are the antenna
jacks. It requires a positive sup-
ply.

The audio is very good, to the
point of attracting attention.
I've repeatedly been asked,
“That rig sounds pretty good;
what is it?” To the ear, the
response sounds smooth and
distortion is not noticeable.
There are no special audio
shaping circuits; this makes it
possible to wire the touch-
toneTM encoder directly across
the mike and have the correct
twist relationship. On receive,
the sound reminds the listener
of the music receiver, allowing,
of course, for the 12-kHz i-f
bandwidth. The unusually large
magnet in the speaker has to be
one reason for this. If anything
keeps you from communicat-
ing, it won't be the rig’s audio. |

Drake's UV-3 VHFIUHF FM transceiver.
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don't consider this a luxury; |
do consider it a benchmark
against which to measure other
rigs.

Some highlights from the
published specs:

Frequency accuracy—
0.0005%, 0° to 60°C, 11.5 to 15
V dc.

Sensitivity—0.5 uV max.,
12-dB SINAD.

Adjacent channel rejec-
tion—60 dB, 15 kHz away.

image rejection—80 dB on
the 140 band, 60 dB on the 220
band, and 55 dB on the 440
band.

While there is no spec as
such covering overloading
under very high off-channel
field strength, the UV-3 is one
of the few transceivers, ham or
commercial, that doesn’t
misbehave going through the
infamous “‘Intermod Alley”’
along Boston’s Route 128. In-
termod attenuation is given as
— 80 dB on 2 meters, —75 dB
on 220, and —-55 dB on 440.
Figures like this don'’t tell the
whole story because any re-
ceiver has an overload point at
which the front end goes
nonlinear and mixing begins.
This one has a very high over-
load point; | have operated
other transmitters near it
without breaking squelch.

Construction

It’s in the mechanical struc-
ture and assembly that the at-
titude of Drake’s people shows
most clearly. There is a great
deal of attention to detail—
detail that most other manufac-
turers might have skipped to
save a few cents. | give Drake a
lot of credit for resisting the
temptation.

You won't find sheet metal
screws in the UV-3. Pemnuts
are pressed into the aluminum,
giving a deep steel thread.
Repeated disassembly won't
damage any sheet metal parts.
Lock washers are used freely
inside, so screws are unlikely
to shake loose in mobile opera-
tion.

Access to almost all of the in-
sides is obtained by removing
two screws at the back of the
top cover and sliding the cover
straight back along a pair of
grooves in the side extrusions.
The bottom cover comes off the
same way, if necessary. There
are ripples along the edges of
the top and bottom covers
which, at first glance, appear to
be warpage in thin metal. When
you look at the covers from the
inside, though, it becomes ob-
vious that those ripples were
put there on purpose by a spe-
cially made tool. What they do
is serve as springs, to wedge
the covers tight in the grooves.
That keeps down rattles at fair-
ly high receive audio levels and
most likely helps with rf shield-
ing.
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Most of the circuitry is built
on epoxy-glass circuit boards
which plug into a motherboard.
These boards aren't going to
crack if the rig gets dropped;
there’'s a partial card cage to
take care of flexing, and a hold-
down is secured by a screw and
the top cover. There was a little
cost reduction here, but no real
corner-cutting. The screw that
holds the hold-down is about
1/16" too short so that it has to
be backed all the way out to re-
move a card and tends to drop
into the works. A board puller is
stored inside in a clip next to
the speaker. It's a simple type
and has to be used carefully,
but it cuts the risk of hurting a
board or a socket.

The front panel carries no rf.
It is removed by taking out four
screws and pulling it straight
out of the chassis. This is done
when the remote control kit is
used.

The rf modules are full of
shielding and tight construc-
tion and don't look particularly
easy to take apart in the field. A
nice touch, though, is the ac-
curate mechanical alignment
of the side extrusions where
the modules meet the main
chassis and each other. There
is no tendency for the top and
bottom covers to catch at the
joints.

The aluminum parts have
anti-corrosion surface treat-
ment, apparently Iridite. Out-
side surfaces are black
anodize, black vinyl, or black
paint.

Uses

The UV-3 fits in as a main
desktop or mobile workhorse
for dependable local com-
munication. The design clearly
doesn’t contemplate operation
while in motion on foot. While
this is not wholly out of the
question, it would require a lot
of external accessories, and
the rig is a pretty hefty hunk of
hardware as well as a power-
eater. The power requirements
are targeted at car electrical
systems and can be supplied
easily from an ac-operated
power supply. In emergency
operation from a storage bat-
tery, or during very long periods
of mobile operation with the
engine shut down, there could
be a problem. More about this
later.

Drawbacks

There are a number of defi-
ciencies in the unit that have
nothing to do with its com-
munication capabilities. These
are failures of concept rather
than of design or manufactur-
ing.

Probably the most important
is that the current drain on
receive is much higher than it
should be. This one spec is
anything but state-of-the-art. It

is 0.9 A. Almost half of this is
used up by the dial lights that
make the frequency switch set-
tings visible. Thus, in emergen-
cy operation in a disaster in-
volving general power failure, a
battery small enough to carry
easily to an operating position
would be hard put to keep go-
ing for a day or two. A full-size
car battery would be called for.

No method is provided for
turning off the lights, and if the
lights are simply disconnected
to save power, the dark plastic
window makes the dials almost
impossible to read. As a stop-
gap measure, | cut a piece of
1/16” acrylic sheet the same
size as the window (which
drops easily out of its groove
when the meter is pushed back
against the mounting spring) to
make a clear window and dis-
connected the lights. Unfor-
tunately, this makes the 5 visi-
ble whether the last digit is zero
or 5.

A better fix would be toglue a
reed switch to the top edge of
the lamp board just under the
top cover, wired in series with
the lights. Laying a magnet on
top of the cover would then Kill
the lights and allow the use of
the original window without us-
ing the lights —except to get on
frequency. Drake really should
do something about this. There
should be a light switch at the
very least, and putting in knobs
that have markings out in the
open would be better. As part of
the latter, replacing the 0/5 tog-
gle switch with a rotary like the
rest would make operation a lit-
tle easier.

This leads us to the way you
change frequency on a UV-
3—the same way you preflight
an airplane. That is, you do a
complete checklist, examining
and verifying the position of
every switch and knob on the
panel. If you're only moving
within the same megahertz,
you can get away with just
twisting knobs in the display
row. Any more than that and
you’'re likely to end up with the
wrong offset, out of band, or
not changing frequencies at all.

A few hours of thought about
human engineering would have
helped here. If the panel were
as good as what'’s behind it, the
frequency could be read unam-
biguously from one row of
digits—band, offset, and all.
And if the diode board and
selector switch were retained
at all, it would be obvious to the
eye when the dial was disabled.

Another thing that didn’t
receive quite enough thought
at the brainstorming stage is
the remote control feature.
Remoting, by itself, allows
theft protection of the expen-
sive parts by mounting the rig
inthe trunk or wherever else the
owner's imagination and deter-
mination allow. However, se-

curity is only one of the pur-
poses of remoting—the other
is space conservation in the
crowded front seat areas of
today's cars.

The panel of the UV-3is plen-
ty big! Remoting cuts down on
depth, but doesn’t do a thing
for the frontal area. | wouldn’t
particularly care to have a colli-
sion while a UV-3 panel was
next to my legs, either. Using
standard components, | figure
a control panel could be made
about twice the area of the end
of a walkie-talkie and maybe 3
inches deep. Then if a blank
panel were put on the main
chassis with a recessed socket
to take the miniature control
panel, removal from the vehicle
would be accomplished by
unplugging the cable from the
main chassis panel and pop-
ping the control panel into the
chassis. This, incidentally, is
not an unreasonable home-
brew project.

Two of the features couid
just as well have been left out,
to make space available for
more useful things.

The first is the scan feature.
When a carrier comes up on the
priofity scan channel, the voice
you were listening to goes
away in mid-word. | can hardly
conceive of anyone wanting to
hear everything said on some
other channel in preference to
the QSO in progress. Reversing
the priority might make some
sense, but monitoring another
machine really requires a sep-
arate receiver. Also, whenever
the frequency jumps to check
the priority frequency and car-
rier is present on the selected
channel, there is a short but
loud burst of noise as the vco
settles on the other frequency.
This gets very annoying when it
happens every couple of sec-
onds and soon forces the user
to shut the scan feature off.

This should not influence
anyone's decision on whether
or not to buy the UV-3. When a
feature is useless in principle,
it doesn’'t matter whether or not
it works.

The other thing that could be
eliminated is the diode pro-
gramming. It was necessary on
such early rigs as the 1C-22S,
but when any frequency can be
dialed up directly from the front
panel, internal diode program-
ming is redundant. Elimination
would also get rid of the confu-
sion with the channel switch. If
you do program the diodes, do
it on a day when you have plen-
ty of time, and use a good light
and decent tools. Check your
work thoroughly, or, better still,
get somebody else to do the
checking. The layout of the
diode boards is such as to in-
vite mistakes. One thing they
did right was to supply diodes

Continued on page 164




Yesterday you could admire
LED digital tuning in short wave.

Today you can afford it.
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Larry Kahaner WB2NEL
73 Magazine Associate
PO Box 892

Columbus GA 31901

Extremely Low Frequency Radiation:
Cause for Worry?

— studies on ELF are inconclusive, but the battle is joined

Invisible health hazards
may hang over Amer-
ica—radiation from high-
voltage power lines.

Scientists and research-
ers worldwide are begin-
ning to understand more
about the effects of Ex-
tremely Low Frequency,
ELF, as they call it. And
some of these scientists are
becoming concerned.

Most people believed, at
the time when high-tension
wires first appeared, criss-
crossing and looping over
our major cities and the
countryside, that the elec-
tricity in the wires stayed
there —that it did not leave
the metal and pass through
the insulation.

Now, of course, we know
better. The flux set up by
wires carrying high volt-
ages is composed of two
distinct forces: electric and
magnetic fields.

We also know that these
fields, at the right inten-
sities, can reach us. But,
unlike microwaves, which
have been proven to be
dangerous, little is known
of the possible dangers of
low-frequency radiation.

Presently, there are
more than 100,000 miles of
overhead high-tension
lines in the United States
which carry up to 765,000
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volts at 60 Hz (50 Hz in
Canada, 25 Hz in most of
Europe). For the future,
power companies are look-
ing to lines carrying 1
million and 1.5 million
volts—and that’s what has
many people concerned.
The fluxes formed by such
high voltages are enough
to make your hair stand on
end if you walk near them.
And, if you hold a 40-Watt
fluorescent bulb under-
neath a 345,000-volt line
within about 100 feet of
the line’s right of way, it
will light up.

Why do we need such
high voltage? The answer is
simple. The higher the volt-
age, the cheaper it is to
transmit. Line losses are
reduced as the voltage is
increased.

Around 1967, realizing
that the way to go was
higher and higher voltages,
studies funded by the
American Electric Power
Company and carried out
by Johns Hopkins Universi-
ty looked at linemen who
worked near high-voltage
lines to see if they were be-
ing affected by the fields.

The linemen’s health was
studied, and so were some
mice in the laboratory who
also received exposure to
similar ELF fields. Several

of the linemen showed
nominally low sperm count,
but nothing conclusive. The
mice seemed unaffected
except that their progeny
had slightly stunted growth.
Again, however, the depar-
ture from normal fell within
statistically acceptable
limits. Even so, for most
scientists and for the elec-
tric power companies, this
showed a need for further
experimenting and tests.

Then came Project San-
guine, a Navy project to
build a huge antenna net-
work covering hundreds of
acres in Wisconsin. It was
designed to transmit radio
messages to submerged
submarines throughout the
world’s oceans. The trans-
mitting frequencies would
be near those of an over-
head power line—actually
a bit lower, in the 15-20-Hz
range.

The project was, to say
the least, controversial. En-
vironmentalists objected to
it because it would literally
rip up large tracts of land
needed to bury the anten-
na. Others pointed to a
study done by the Universi-
ty of Wisconsin which
showed that ELF affected
the physiology of a slime
mold. Other studies done

during Sanguine’s planning
stages also showed that ELF
affected some lower organ-
isms. The studies did not
necessarily show ill effects,
but they indeed showed a
cause-and-effect relation-
ship. Those studies, and
citizen protests, were
enough to table Project
Sanguine.

Around this time, the late
1960s and early 1970s, a lot
of other people started to
get into the ELF act. For
more than three years, New
York State’s Public Service
Commission held hearings
on the ELF situation. As a
result of those hearings,
packed by folks who didn’t
want a proposed 765,000-
volt line running across
their farmland, the PSC ad-
mitted that ELF presents
some health threat to those
who live and work near the
lines.

The PSC did two things in
response to its ELF hearings.
It created an Administra-
tive Research Council
which would fund research
on ELF’s effects, and it
widened the right of way of
new lines from 350 feet to
1,200 feet. Right now, how-
ever, the Power Authority
of New York is fighting the
ARC on the grounds that



setting up a research group
is not within the PSC’s
jurisdiction. The courts
have not yet ruled on that
point of law.

One of the more vocal
speakers at the hearings
was Dr. Andrew Marino, a
researcher at the Veterans
Administration Hospital in
Syracuse, New York. “There
is little doubt from the
literature that biological
changes do occur in hu-
mans exposed to high-ten-
sion wires,” he said. Marino
has been studying the ef-
fects of ELF on mice for
about 3 years under a
$75,000 National Institute
of Health grant. In previous
studies, he found that mice
exposed to ELF had stunted
growth. Results of his pres-
ent studies have not yet
been released.

The US Department of
Energy has allocated about
$3 million for high-voltage
studies, and Bob Flugum,
assistant director of DOE’s
Power Delivery Program,
said that about $7 million is
being spent on research
throughout the world.

A famous study done in
the Soviet Union showed
that switchyard workers
who worked near high-volt-
age equipment showed
pulse rate changes and
blood pressure fluctua-
tions. It also showed that
the men and women had
tremors during or shortly
after exposure. The studies
were not conclusive, how-
ever, because only about
300 workers were studied
—certainly not a large
enough test sample. Even
so, the Soviets have set
maximum exposure stan-
dards for their citizens. The
US has not. The Soviets,
you may remember, also
set standards for micro-
wave exposure before the
US government even ac-
knowledged that the super-
high frequencies were
harmful.

“The most important

proof that ELF alters biolo-
gy is that some researchers

are using it to heal bones,”
said Marino. “There is no
doubt it effects living or-
ganisms, but exactly what
those changes are, we are
not yet certain.”

Dr. Harry Kornberg, a
researcher for the Electric
Power Research Institute in
Palo Alto, California, is not
as convinced as Marino
that ELF affects humans.
He said that work so far
showing effects on humans
and animals has been
shoddy and not within good
scientific procedure. EPRI
is a research funding group
sponsored by American
utility companies, each of
which gives the Institute
money for its work. Korn-
berg said, however, that we
are just beginning to see the
start of what he calls
“highly controlled, high
quality, clinical testing.”

Farmers will tell you that
grass turns brown under
high-tension wires, and just
recently Penn State report-
ed that leaf tips turn brown
in the lab under similar con-
ditions. Another recent
study which Kornberg be-
lieves was done with good
control was one at the
University of Illinois. It
showed that honeybees ex-

posed to ELF build unusual-
ly small hives.

But Kornberg still dis-
agrees that high-tension
wires affect humans.
“There have been no defini-
tive studies which show it,”
he said. And he is correct.

No one has yet studied
large groups of people ex-
posed to ELF for long peri-
ods of time. Only then
could we be certain that
statistical and other labora-
tory anomalies did not
creep into the results.

But even as scientists are
beginning now to pull to-
gether all the information
on ELF, and excellent
studies are being done both
in and out of the lab, a new
wrinkle has been added—
direct current. In an at-
tempt to make power trans-
mittal even more economi-
cal, power companies have
begun experimenting with
dc in voltages reaching over
1 million volts.

In case you haven'’t seen
the papers in the past year,
a battle over such aline has
been brewing in Minnesota.
The fight is between en-
vironmentalists and farm-
ers on one side and the
power companies on the

other. A 400,000-volt dc
power line was planned
from North Dakota to the
Minneapolis-St. Paul area.
While the line’s towers were
being built, there was
harassment allegedly from
the farmers’ side. They sup-
posedly tore down towers
and generally made life
miserable for those build-
ing them.

Right now, the farmers
seem to have lost the war.
The line has been built and
is now under test awaiting a
power plant’s completion
in North Dakota.

Mike Casper, chairman
of the Physics Department
of Carleton College in
Northfield, Minnesota, is
writing a book about the
struggle. "“Very little is
known about dc’s effects at
such high voltage,” he said,
“and the line, once in op-
eration, will be the largest
dc carrier in the nation.”
There is now one in Califor-
nia.

Casper, who has fol-
lowed the fight from its in-
ception several years ago,
said that he expects to see
continued guerrilla tactics

from now until the 400
mile line carries its first
electron...if it ever
does. B
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An LED Display for the HW-2036

— eliminates unwieldy thumbwheel switches

Tom French WA4BZP
22044 Lakeland
El Toro CA 92639

ince | purchased and

built the HW-2036, |
have had only praise for
the unit. However, after
operating the HW-2036 for
some time, | found the
thumbwheel switches
quite worrisome. It is
almost impossible to see
how to change frequency
in the car at night and very

difficult to get to the
switches while driving. For
these reasons, | decided to
modify my 2036. When the
idea for this modification
was in its earliest stages, |
knew | wanted to put the
digital display in place of
those awkward thumb-
wheels, but | did not know
what to use to set the
operating frequency. |
knew an external box to
enclose such a unit would
look messy, and that went
against my main objective
which was to enhance the
looks and capabilities of
my HW-2036. Then the

HW-2036 with digital modification installed.
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idea came to me to enclose
a circuit board inside the
Micoder™ that would do
just that. It was neat, com-
pact, and would make the
Micoder able to switch fre-
quency and also keep it a
touchtone™ pad, just as
before. The finished prod-
uct has a very professional
appearance and | think it
will appeal to those who
want to update their units
to digital readout.

Circuit Description

| decided to put com-
mon-cathode seven-seg-
ment LEDs behind a red
plastic lens to display the
frequency being used. | im-
plemented the Fairchild
decoder/driver because it
drives the LEDs directly
(Fig. 1). This means that
dropping resistors are not
needed from the driver to
the display. In order to
hold the BCD frequency
and to feed it to the syn-
thesizer board, | used
SN74LS5298s. These are
quad two-input multiplex-
ers with storage. The zero—
or five-kHz digit is
developed by a BCD-to-
decimal decoder. This, in
turn, is fed to an inverter
for conditioning and then

to a five-input NOR gate
for the final 0/5-kHz output
signal. This signal is con-
nected to pin X on the syn-
thesizer circuit board.

The microphone cable
can be replaced with a new
one that has at least
twelve conductors. | re-
vamped the Micoder so
that it is a touchtone pad in
the transmit mode, and so
that the operating frequen-
cy can be selected in the
receive mode (Fig. 2). Three
chips were installed into
the 2036-MB (MicBoard).
The NE555 was used as a
clock generator for the
MC14419 keypad-to-BCD
decoder. The MC14410
keypad tone integrator is
also installed on this
board. The original micro-
phone element is retained
but | added a 2.2k resistor
from the original Micoder
board. Two 7805 voltage
regulators were added to
supply the necessary
voltage for the additional
circuitry (Fig. 3).

Chassis

To accomplish the
modifications, proceed as
follows: Remove all the
covers and knobs from
your 2036. Care should be



taken not to ruin the syn-
thesizer lock LED as you
separate the front panel
subplate and bezel. Next,
remove the thumbwheel
switches and save the four
supporting screws and
nuts. Fit the red plastic win-
dow over the thumbwheel
switch window and mark
the locations for the four
holes that you will drill to
accommodate the previ-
ously-removed supporting
screws. On the side of the
window where the 0/5
switch is located, a small
notch should be filed in
order for the nut (that
holds the 0/5-kHz switch to
the subchassis) to clear
when assembled. Two #6
screw holes have to be
drilled to hold the 7805
regulators against the sub-
chassis. The first hole
should be drilled beside
the speaker and below the
synthesizer board. See Fig.
4 To get to the second
hole, you will need to pull
the power amplifier board
a few inches away from the
back panel (Fig. 5). Drill
these holes with care and
do not let shavings fall
near the boards. Install
both 7805 voltage regula-
tors as illustrated in Figs. 4
and 5 using silicone grease.
Then reinstall the power
amplifier board.

Now remove the micro-
phone cable from your rig.
it will be replaced by a 12-
to 24-conductor cable.
Place some type of insula-
tion over the speaker con-
nections and side magnet,
preferably electrical tape.
This will keep the snug-
fitting 2036-DB (display
board) from shorting on the
speaker. The display board
should be on a horizontal
plane with the bottom of
the display window. Use a
plastic washer on the rear
and front mounting hole of
the 2036-DB. This will keep
the mounting screws and
nuts from shorting the bot-
tom of the circuit board.
Use 6-32 X 1%” counter-
sunk mounting screws for
the 2036-DB (Fig. 4).
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Fig. 1.

MicBoard 2036-MB

Disassemble the Micod-
er completely by unsolder-
ing all the wires and by
removing the board. Clean
the terminal strip of all
solder and wire. Retain the
2.2k resistor and join it to
one of the microphone ele-
ment leads. Connect a
ground wire to the micro-
phone element ground.
The remaining lead is con-
nected for audio output.
See Fig. 6. Remove the pin
sockets from vyour old
Micoder board and rein-
stall in the new 2036-MB.
These are the pin sockets
that will hold the keypad.
Put the chips in on the

component side. Do ob-
serve correct pin locations.
Connect pin 8 on the
MC14410, pin 8 on the
MC14419, and pin 1 on the
NES555 to the ground plane.
Notice that the .01-uF and
.047-uF capacitors are elec-
trolytic, so observe the cor-
rect polarity. The only
parts that go on the under-
side of the board are the 1
MHz crystal and the .01-uf
clock capacitor, if the disc
type is being used.

After all parts are set up
on the 2036-MB, follow the
correct cable color code
for interconnection to the
2036 (Fig. 7). On the
24-conductor microphone

2036-DB Display Board schematic.

cable that | used, the end
with pin connectors should
go in the microphone hous-
ing.

Connect one wire to +5
V dc on receive, one to + 5
V dc on transmit, one to
+5 V dc, one to ground,
and the last to audio out-
put—all on the 2036-MB.
The +5V dc on transmit is
labeled pin 3, +5 V dc on
receive is pin 1, and audio
output is pin 2. The +5-V
dc power for the 2036-MB
is acquired from the 7805
1C-1 originally in the rig.

Display Board 2036-DB

Molex pins may be used
as well as low profile

37



> TRANSMIT
CONTROL
RECEIVE TRANSMIT CIRCUIT
| — |
|
FROM IC-1 )—— —
+5v0C
IMHZ | 22«
I —— —i —
+5VDC I 5w | ,7‘; MIC
t | ' 1 |
|
| 17 e I3 L £ J1o
16 18 . 2 s 3 L] > AUDIG OUT
- HOLE NOLE
[sTRoBE € - 1 . , a3 o *2
o 2 wmciaais P ‘s 6]» 21 mciaai0 P .
- \c-2 | i3 04TuF
c (— . ,_L - g s 47K T
‘8 F————1 7 8 9Jr— —] b2 3
= o} b 1 a7x ’JY\ Ol uf
|
e (T : * anidp : 1
.1 {_— J; 8 5= 57 Tz s Tm
| V.
—_— — —J
L 1)

NE-555
1c-1

s s
12 s

—

L |

L.
b 5

pa .'*
=
g pus

INTERNAL
VIEW

Fig. 2. 2036-MB MicBoard schematic.

sockets on this board. In-
stall the sockets or directly
install the chips. Install
220-Ohm, Y% -Watt resistor
R9 to make the decimal
point connection. Ca-
pacitor C1 is only installed
if triple or double digiting
is encountered when you
key in a number. The value
of this capacitor is depen-
dent on whether or not the
SN741L5298 chips match.
The capacitor should be
somewhere in the range of
100 uF to 470 pF. If desired,
SN741548 BCD-to-seven-
segment decoder/drivers
may be employed instead
of the 9368s, by running 2k
pull-up resistors to the
LEDs. When using the
SN74L548 chips, pin 3 of
the decoder/driver should

1C
442-%4

s2v IN GNO OUT
[renfernJvec

*
\

MOQUNT IN FRONT

780%-A
442-54

IN GND OUT
T T

b

llo :
25,.F/2 5VI I OluF

be clipped off, as the lamp
test function is not used.
(To test all lamps, just key
in four eights in a row.) Us-
ing the pull-up resistors in
this fashion makes for a
rough time when you take
the decoder/driver chips
out and does not accom-
modate my scanner option
board. (See Fig. 8 for
pinouts on both chip
styles.) From the synthe-
sizer circuit board, remove
all of the pull-up resistors
associated with the thumb-
wheel switches: R401-409
and R411-413. Make a
small solder bridge with a
piece of wire at the scan
bridge to pin 10 of IC7 if
you are not using the scan
option on the 2036-DB.
Resolder the wires from

- f~—) TO 2036~ M8
€&——e——> TO ALL 2036 CIRCUITS

MOUNT IN REAR

7805-8
442-5%4

IN  GNO OUT
T T

|
A e Y 10 2036 O

S

> 1o 2036-08
PIN A’ «5

Fig. 3. 7805 voltage regulator schematic.
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the thumbwheel switches
to their corresponding
display drivers. For the
MHz, use IC8 pin 7. This is
BCD “A”, which goes to
synthesizer circuit board
pin A1, IC8 pin 1 is BCD
“B"”, which goes to syn-
thesizer pin A2, and so
forth. 1C9 is used for the
hundreds of kilohertz and
IC10 is used for the tens of
kilohertz. 1IC11 remains to
display the one-kilohertz
digit. Remove the wiring
from the 0/5-kHz switch
completely. Put in the
0/5-kHz wire to the corres-
ponding location on the
2036-DB. You will have to
make a small five-wire bun-
dle, eight inches long, out
of the wires in the micro-
phone cable to make the

F UR

&

1/4°-6-32 —=

Hﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ :

11/74°- 6-32—w®

strobe and the BCD con-
nections from the micro-
phone cable to the
2036-DB. This wire bundle
does not have to be shield-
ed, but should be run under
the volume and mode
switches.

Install the 25-uF, 25-V dc
and .01-uF capacitors on
both outputs of the 7805
regulators. Connect the
rear 7805 to the +5B
power hole and the front
7805 to the +5A power
hole. Install the ground
wire connection to the
2036-DB at this time. The
common-cathode LEDs
that you choose can be
socketed. Align all four
sockets on a flat surface
and “'super glue” them
together. Install the
2036-DB and, with a pencil,
mark on the board the
width of the display win-
dow opening. Remove the
board and “’super glue” the
four sockets in the center
of the marked display
opening and to the rear of
the board as far as possi-
ble. Keeping the sockets to
the rear of the board will
prevent the LEDs from
scratching the red plastic
lens. Remove the pins not
used by the LEDs. Wiring
from the sockets to the
board should be accom-
plished by using wire-wrap.

Checkout

After | completed all
connections and reassem-
bly, | tested my modifica-
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DRiLL ONE HOLE %6
78OS
*5V QUTPUT “a°

*+————*SIDE OF 25uF
CAPACITOR

25uF

25v

Fig. 4. +5-volt “A” supply regulator location inside

speaker area.
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Fig. 5. +5-volt “B” supply regulator location inside
transmitter area.
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Fig. 8. Seven-segment decoder/drivers. Either device may
be used, although 2k pull-up resistors will be needed with

2036-MB. With power on,
the display should show
random numbers and
sometimes letters. |
checked pin 8 of the NE555
for +5 V dc, and also pin
16 of MC14419 for +5 V
dc. If this checks out, you
may assume pin 3 of the
555 is generating a clock
pulse. This pulse is used to
generate the keypad strobe
upon depression of a key-

BCD input is between zero
and four, and a logic zero
will be sent if it is between
five and nine. 1C2 inverts
the signals which are then
sent to a five-input NOR
gate for the final 0/5-kHz
output. A logic zero equals
zero kHz and a logic one
equals a 5-kHz signal.
Audio generated by the

the SN74L548s.

keypad-to-tone integrator
MC14410 is coupled direct-
ly to the audio input line.
In most units with this com-
pleted modification, the
transmitter deviation need-
ed to be lowered. It is ad-
visable to check your devi-
ation and set it to not more

Required Parts

than 5 kHz.

To display the operating
frequency of 146.820 MHz,
simply touch in the digit se-
quence 6, 8, 2, 0 on the
keypad. The same is true
for 147.855 MHz; the digit
sequence wo<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>