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and, for a heavy-duty
rotator that will point
them. ., and keep them
pointed. .. under tough
weather conditions,
use the KLM-1500 HD-

KLM 1500-HD Rotator

the double edge

for DXers, contesters,
other advocates of
the super signal

KLM beams with double driven elements continue to be
the choice of amateurs throughout the world. They are
performance proved. . .clearly superior. . .and there are
good reasons for this superiority.

Unlike most other multi-element yagis, KLM's “Big Sticker”
series of monobanders operate at high efficiency over

the entire CW and phone portions of any given amateur
band without retuning Forward gain is high, the pattern__
is clear, VSWR is low across the band limits specified.
Among other advanced design considerations, KLM uses
log-periodic technigues with double driven elements to
assure full excitation and low VSWR on beams covering
the full 40, 20, 15 and 10 meter amateur bands. In addition,
the frequency response of KLM “Big Stickers” rolls off
very rapidly beyond band extremes thereby minimizing
harmenics and adjacent channel interference.

These are husky, well constructed beams that use strong,
lightweight elements and boomns of 6063-T832 weather-
resistant aluminum. Hardware is top quality stainjess
steel. The insulated mounting brackets (pictured below),
an exclusive KLM design, are molded of GE polycarbonate
“Lexan,” a material that has excellent insulating qualities
and very high mechanical strength.

- KLM insulating
_ « support bracket

Available monobanders: 4 element, 40 meters. 5 and 6 element,
20 meters. 6 element, 15 meters. 5 and 6 element, 10 meters.

At your dealer. Full specifications on request.

KLMeIectromcs Inc.

17025 Laurel Road, Morgan Hill, CA 95037 (408) 779-7363




ME-3 microminiature tone encoder

.Compatible with all sub-audible tone systems such as: Private Line,
Channel Guard, Quiet Channel, etc.

* Powered by 6-16vdc, unregulated
» Microminiature in size to fit inside all mobile units
~and most portable units
d lug-in, frequency determining elements
laccuracy and temperature stability
ent potentiometer
: ewave output _
mall EIA tone frequencies, 67.0'
mmuinity to RF ‘
arity protection built-in
: £

e
-

_——

$29.95 each communications specialisty [t FIELD REPLACEASLE,
Wired and tested, complete with P. 0. BOX 153 DETERMINING ELEMENTS
K-1 element s BREA, CALIFORNIA 92621 $3.00 each

(714) 998-3021
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That’s all, Folks!

All you need for All Mode Mobile, that is.

All Mode Mobile is now yours in a superior ICOM radio that is a generation ahead-of
all others. The new, fully synthesized IC-245/SSB puts you into FM, SSB and CW
operation with a very compact dash-mounted transceiver like none you’ve ever seen.

@ Variable offset: Any offset from 10
KHz through 4 MHz in multiples of
10 KHz can be programed with the
LSI Synthesizer.

® Remote programing: The IC-
245/SSB LSI chip provides for the
input of programing digits from a
remote key pad which can be com-
bined with Touch Tone* circuitry to
provide simultaneous remote pro-
gram and tone. Computer control
from a P1A interface is also possible.
* a ragistered trademark of AT&T.

SPECIFICATIONS
FREQUENCY CO/TRATH
MODES.

VHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT

095 BELOW CARRER S Crl THRE M ST

® FM stability on " SSB and CW:
The IC-245/8SSB synthesis of 100
Hz steps make mobile SSB as stable
as FM. This extended range of oper-
ation is attracting many FM’ers who
have been operating on the direct
channels and have discovered SSB.

The IC-245/8SB is the very best and
most versatile mobile radio made:
that’s all. For more information and
your own hands-on demonstration see
your [COM dealer. When yvou mount
your 1C.245/SSB you’ll have all you
need for All Mode Mobile.

- S % iFa
PERE B On A
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Distributed by:

[€31icomMm|

ICOM WEST, INC.

13256 Northrup Way
Bellevue, Wasn. 98008
(208} 747-8020

ICOM EAST, INC. ICOM CANADA

Suite 307 7087 Victoria Drive

3331 Towerwood Drive Vancouver B.C. W58 3Y9
Dalias, Texas 75234 Canada

(214) 620-2780 1604) 321-1833
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Build the Omni-DSCAR! — practical
rniicirectiona antenna

K2OVS

Get Set Far QSCAR 8 — details on the

W]

WIHLC

Bulld An OSCAR 2m Transvertar
make ORF days & siccess/

WZGN

Predicting OSCAR Propagation — nor
alvay's simple

G3I0R

Try OSCAR Mabile — the wltimare OX
test!

W2aGN

Tig Tac Touchtone
WOLE |

Visual OSCAR Finder fice sile af
focts!

WEZBEWI
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WaCG|

Track QOSCAR With Your SR-B2 P
qeires the AT 100 oation
WELIX
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Track OSCAR In Red Tima
HPGT calcilator

Wall

Logleal Thoughts About OSCAR -
meaningful o computers!

F niew method!

turnstile

wilth your

OAGAD

OSCAR DX —a new challenge

WITMZ

OSCAR Frequency RBelationships -

now, where 5 my downlfnk ?
W 128N

Calculate OSCAR Drhits
HP.25 salctilabor

VETHG X
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98 Build A General Purpose Preamp — uses
common components!
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E 100 Receive CW With A KIM — now, if

only the FCC . ..
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SWTP 6800

WB4GXE
QRZ — P-K4! — relax with ham chess
WaCcQD
Digital Timer Goes Mobile — battery
power keeps it trucking!
K7QCM
Straining the Wind — simple wind speed
indjcator
Staff
Find That Meter Resistance — with this
simple bridge
N2RG
VEG DXer Tells All! — what to do all
winter
VE8NS
Remote Speaker Mike for Your HT —
this one’s far the Wilson
W2DNY
Split Your 1C-228 — adding splinter
frequerncies
WABOMH
Remote Monitor for Your Scanner —
complete with lights
KIiCCK
Electronics Study Guide — remember
when ., .7
Wilson
Low Cost Tone Decoder — for repeater
control
WBOVSZ
Hufeo Counter Kit — report from a
happy user
WAZLPB
A Single Tone Can Do It — simple tone
control system
WTISW
Eye On the Weather? — following
weather satellites
WALWD |
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MICROCOMPUTING:
HOW'S IT DOING?

In addition to the uses of micro-
computers in amateur radio, | locked
upon this new Tield as an opportunity
for radio amateurs to get into a new
business which had the prospects of
growing in an extraordinary way over
the next few years. It seemed to me
that amateurs were ideally suited to
take advantage of this opportunity.

As a resuit of the large number of
articles in 73 during 1975 and 1976,
an estimated 25,000 amateurs have
gotten interested in microcomputers
and become involved with them.
Quite a few of them have gone on to
try for the golden ring through manu-
facturing or distributing micro-
computers and peripherals.

Has the field grown as | predicted?
For once my optimism was about
equal to history instead of ahead of it
and, ves, it has grown. By way of
example, the first computer store
opened in August, 1275, Not only is it
still going, but by August, 1976, there
were B0 computer stores around the
country. By August, 1977, there were
about BOO computer stores and no
sign of any letup in growth. Have you
heard of Nashua, New Hampshire?
Well, there are two stores in that city,
with & third getting ready to open!

What does it 1ake to get into this
business? If you go shout it right . . .
and | wrote a book on this subject a
few years ago ... you can start out
with very little and buiid it guickly.
You can alsc start out with a lot (as
an investment] and let a managing
firm hire the experienced people for
you ... and there already is such a
firm in the business. Figure on about
$280,000 if you go the straight invest-
ment route.

Perhaps typical of the under-
financed system of starting a store is
the experience of a chap whe wrote
me recently. He opened his computer
store in a major city with less than
%1000 in the bank. His sales the
opening month were $51. The second
month he sold $5,500 worth of equip-
ment and books. The third month it
was 514,000 in sales. $27,000 the
fourth month, and $31,500 the fifth
month. Sales were slowed down a bit
due to slow deliveries from many
manufacturers, plus a growing need
for cash for expansion. By the sixth
menth, he was ready 10 open 2 second
storg in the area.

Growth is a little slower out in the
boondocks, but it is still healthy and
very forgiving. More and mare stories
are coming in from readers of Kilo-
baud who have walked into one com-

...de W2NSD/I
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puter store after another with a big
roll of money in their pocket with the
intent of buying a computer system

. only to be turned away by the
utter neglect of the ‘salespeople.”
The fact is that few stores are run by
people experienced in marketing and
sales. .. as yet

How has it been for people entering
the manufacturing part of the busi-
ness? Probably not untypical is the
firm run by two young chaps | know.
They got interested in microcom-
puiers a couple years ago, but didn't
have the money to shell out for an
Altair system ... so they built and
programmed their own. | visited them
in early August, 1978, and they had a
working system which they had put
together in a workshop in one corner
oi the garage. 11 looked good to me
and | suggested that they show it at
the next computerfest.

Dealers liked it at the show and

placed orders ... and they are going
strong today. Not bad for a couple of
20-year-olds. Their syster really had
the crowds gathered around at Com-
putermania . .. and every one of the
television news teams made sure to
include it on their coverage of the
show,

Another youngster is 16-year-6l&'

Jeff of Jeffironics. He sells parts and
small circuits. You'll see him at just
about every computerfest in the
country with his booth.

THE MARKET IS
CHANGING

Microcomputing is a lot more
complicated a hobby than amateur
radio, so it is limited in its appeal. An
awful lot of people won't spend the
time and effort necessary to tackle
this hobby. The resu!t of this has been
the inevitable dropping off of be-
ginners in computing. There are a lot
of new hobbyists, but not the flood
that came into the hobby last year . . .
a good part of which were radio
amateurs responding to the articles in
73.

This drop in hobbyists has, as |
predicted, been aken up by the in-
creasing interest of businessmen in
microcomputers as ways 1o save
money for their firms. Few computer
stores now report less than 50% of
their business going this route and
many are experiencing up to 90%
business salas. The hangup on earlier
sales to business was the lack of
suitable programs and dependable
equipment. MNow that these obstacles
are being overcome, the increase in
sales 1o this market should over-
shadow the hobby market completely.

There is still a big need for more
equipment and more programs. My
prediction is that we will see programs
being soid in large numbers ... per-
haps about the way phonograph re-
cords and books are sold today. After
all, once you have a computer, you
can use it for business, for games, 1o
write music, to generate creative art,
to study any subject ever known to
man, etc. There are hundreds of thou-
sands of programs needed. | think we
will see sales volumes on the order of
$75 million per day just in programs
within the next ten years ... and |
may be very fow with that figure,

THE PIRATES ARE COMING!

THE PIRATES ARE COMING!

While l've had a few beefs about
CBers — in particular the HFer branch
of the CBers — getting adventurous
and coming into the ham bands, these
have all been verba! reports — no one
has written as yet about it. I’ll take
the problem a little more seriously
when | have a few writien reports on
the situation in my hand.

But let’s say that it is bound o
happen, so what can we do about it?
What have you done or would you deo
if you carme up against a bootlegger on
the air? It isn’t that tough on two
metears, where repeater groups havs
organized their act fairly well and are
generally able to talk-the bootlegger
into getting together for coffee, only

“ to have him met by The Fuzz. This

has helped many a ham get back his
stolen two meter rig.

On ten meters, you can easily tell if
the chap is coming in via ground wave
or skip. 1f he's local, it is time to hook
up a loop and start hunting, helped by
some 'other local hams. A personal
visit by as many of your club mem-
bers as you ¢an round up — maybe
507 — will cregte an impression that
should gat through to all but the most
hardened cases. A mass of psople can
be intimidating, even without any
direct threats of violence.

What about reporting the miscreant
to the FCC? Sure, complete with tape
recordings, but don't expect much . . .
if anything. The fact is that most of
the responsibility for preserving cur
bands is in our hands. |f we act to
keep bootleggers out, we may
succeed. We've seen how powerless
the FCC is 1o keep some 100,000 or
so HFers out of a band, even though
they have a list oi most of the people
inveived.

If you or your club has had any
success with discouraging bootleggers,

Continued on page 183
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Kenwood has done it again! We've combined the fine, time-proven character-
istics of the original TS-700A together with many of the ideas and comments for
improvement from amateurs worldwide. Check out the new “‘built-ins’’: digital

all mode, 144-148 MHz and VFO controlied.

Features: Digital readout with

“‘Kenwood Blue'* digits * high

gain receiver pre-amp = 1 watt

low power switch * built in VOX »

semi-break in on CW « CW
sidetone * Operates all modeas:
S55B (upper & lower), FM, AM
and CW » Completely solid state
circuitry provides stable, long
lasting, trouble-free cperation =

AC and DG capability {operate

fram your car, boat. or as & base
station through its buili-in power
supphy) = 4 MHz band coverage
(144 10 148 MHz)} - Automati-
cally switches transmit frequency
B00 KHz for repeater operation.
Simply dial in your receive fre-

TRIO-KENWOOD COMMUNICATIONS INC.
11971 WEST WALNLT /COMPTON, €4 90220

guency and the radio does the
rest . simplex; repeater. reverse
* Or accomplish the same by
plugging a single crystal into
one of the 11 crystal positions
for your favarite channel = Trans-
mit/ Receive capability on 44
channels with 11 crystals.

VFO-700S

The perfect companion to the TS-
F00S! This handsomely styled unit
pravides you with extra versatility
and the luxury of having a second
VFG in your shack.

(GGreat fior splt frequency operation

and for wning off frequency to check

PK

the band

readout, receiver pre-amp, VOX, semi-break in, and CW sidetone! Of course, it’s still

The function switch on the VFI-
7008 selects the VFO in use and the
appropriate frequency s displayed
on the digital readout in the T5-
T00S. In addition, a moment

contact “'frequency check ™ switch
allows you 10 spot check thie fre-
guency of the VFO nol in use.




U THRANSCEIVER

FI.ILL'CI}VERAGE TRANSCEIVER
The T5-5205 pmwdes full cover-
- age on all amateur bands fram
i 29 7 MHz Kenwood gives
you B0 “mtatar {apahml-,f, WY

position for maximum

ilﬂ_#lhrﬁtv And with the addition
‘ofthe TVY- 503 fransverter. your
T8-520% can cover 160 meters
1o 6 meters on 55B and CW.
DIGITAL DISPLAY DG 5 {opuon}
The Kenwood DG-& provides
E55Y, accurate readou? of your
operating lrequency while trans-
mitting and receiving.

DRIVE

m-nrr.s.uu LGN
L

OI.ITSTANDING RECEIVER
SENSITIVITY AND MINIMUM
CROSS MODULATION

The TS-520S incorporates a
35K35 dual gate MOSFET for
outstanding cross modulation and
spurious response characteristics.
The 38K35 has a fow noise
figure (3.5 dB typ.) and high gain
(18 dB typ.) for excellent
sensitivity.

NEW IMPROVED SPEECH
PROCESSOR

An audio compression amplifier
gives you extra punch in the pite

B GaR

ups and when the going gets
rough.

VERNIER TUNING FOR FINAL
PLATE CONTROL

A vernier tuning mecharssm
allows easy and accurate adjust-
ment of the plate control during
tune-up.

FINAL AMPLIFIER

The TS-520S is completely solid
state except for the driver (12B-
Y7A) and the final tubes. Rather
than subsitute TV sweep tubes as
final amplifier tubes in a state of
the ar¢ amateur transceiver,




TacEnET in 'I:F:e 15- B20 or any
external receiver.

VED G20 —NEW REMOTE VED
The VFD:520 remote VFC
maiches the styling of the TS-
5205 and prayides maximum
operating flexinility on the band
selected on your TS-5205,

AL POWER SUPPLY

The T5-520S is completely self-
confained with & rugged AC
power supply built-in. The addi-
tign of the DS-1A DC-DC
converter joptional) allows for
mabile operaticn of the TS-5208.

Al b MECTIONM
The TS-5205 has 2 conveniant
RCA phono jacks on the rear

panel for PHOME PATCH IN and
PHOMNE PATCH OUT.

CW-B20—CW FILTER [OPTION|
The CW-520-500 Hz filter can be
easilly installed and will provide
mproved operation on CW.

AMPLIFIED TYPE AGG TIARCUIT
The AGC circuit has 3 positions
{OFF, FAST, SLOW) to enabie
the TS-520S to be operated in
the optimum condition at all
nmes whether operating CW

ar SSB

The TS-520S retains all of the
features of the original TS-520
that made it tops n its class: RIT
contro! = B-pole crystal fiiter »
Buiit-in 25 KHz calibrator = Front
panel carrier level controf * Semi-
break-in CW with sidetone »
VOX/PTT/MOX = TUNE pasition
for low power tune up * Bulltin
speaker = Built-in Cooling Fan «
Pravisions for 4 fixed frequency
channels = Heater switch.

..ugpr#"ﬂun Hatfar than
40 B
Sipband SUppression. Better
5;_:1.rii:ms Radiatina: Beiter than
4] dB
Mictapkane Impetdance: S0 dhims
NF Restonse: 40 10 2600 12

RECEIVER
Ibbys 325 o for [ 48

3824 dhzy -6 8
BG dA
CW- 05 kHz/-6 dH.
5 iz -5l 48 {with aptioaal
520 filker)
|mage Fatio: Better than 30 dB
|F Reqection: Befter than 50 dB
AF Dutput Fower: 10 Watt (8
(v Jozd, with Bess than 10%
distortions
AF Oilpul Impedance: 4 ta 36
Ohms

DG-5

SPECIFICATIONS

Mzasusing Rarge: i00 Hz tn
40 MHz

Iipet Impedinre 5k Okms

sifiiity id'[l e ta 40
d-mY rmg or dver 10

Aecwrady, lnfernal fime
ragy =01 oaling
Tifme Bass 10 Mk
abing lemiperatare. -10° 1o

Weight, 13 kg(2.8 lbs)

-Ju:p]mf your
with -DH
salactor,

COUNTER

=witeh. III}
thi 0G5 with a BE-EM) stlapter kit

bile provided
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‘We told you that the TS-820 would bs
best. In little mare than s yaar our
promise has become a fact; Now, in
response 10 hundreds of requasts from
_ Aamateurs, Kenwood offers the TS-
8208°. . . the same superb transceiver,
but with the digital readout factory
Inswalied, As an owner of this beautiful
rig. you will have at your fingertips
the combination of controls and fea-
tures that even under the twoughest
oparating conditions make

the T5-8205 the Pacesoiter that it is.

LoD 8- FIX l:".H
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Following are a few of the
TS-8205 many exciting
featlures.

PLL * The TS-820S employs
the latest phase lock loop
circuitry, The single
CONVErsion receiver section
perfarmanoe offers superb
protection against unwantiad
cioss-modulation. And now
PLL allows the frequency to
remain the sames when
switching sidebands [USE,
LSE. CW)and sliminates
having to recalibrate each
time.

DIGITAL READOUT * The
digital counter display is em-
ployed as an intearal part of
the WFO readout sysiem.
Counter mixes the carrier VFD,
and first heterodyne freguen-
cies 10 give exact freguency.
Figures the frequancy down
to 10 Hz and digitat display

ult.:—.-m AF MI.N-."HF =R

S e

A

S, )
o -__..r n"-—-‘\f .l

.' i -~ 9 -

RF circuil provi

time constant
using a true BE comp
as opposed to an AF ol

panel cantrol.
IF SHIFT < The |F SHIFT
c:untrul varies the |F pass-

the receiver, This
alone makes the T
a pacesetier.

*The TS-B20 and DG+ ae g_ii»!i'ayaﬁlé'
able separatoly
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HEMWEIDE B ALLWODE TRANBEEINER
spME GER HE RT BAL

Experience the excitement of 6
meters. The T5-B00 all mode trans-
ceiver lats you experience the fun
ot 6 meter band openings

This 10 watt, sohd state rig covers
50.0-54.0 MHz The YFO tunes the
band in 1 MHz segments. [t also

4 ﬂg.,lfq IQI’;E I,

has provisions for fixed frequency
operation on NETS or to listen for
beacons. State of the art features
such as an effective noise blanker
and the RIT {Receiver Incremental
Tuning) circuit make the TS-600
another Kenwood ‘'Pacesetter””

An easy way to get on the &
meter band with your TS-520/
5208, TS-820/8205 and most
other transceivers. Simply plug
it in and you're an .. full bang
coverage with 10 watts output
on SSB and CW

Experience the luxury of 450 MHz
at an economical price.

The TR-8300 offers high quality
ard superb performance as a result
of many years of improving VHF/
UUHF design technigues. The trans-

celver Is capable of Fz emission
on 23 crystal-controlled channels
(3 supplied). The transmitter out-
put is 10 watts.

The TR-8300 incorporates a 5
section helical resonator and a

two-pole crystal filter in the IF
section of the receiver for improved
intermodulation characteristics.
Receiver sensitivity, spurious
response, and temperature
characteristics are excellent.
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he me built-ins Features: Digital readout with “"Kenwood Blue'' digits »
scalver or High gain receiver pre-amp = 1 watt lower power switch =
0 (= Built in VOX = Semi-break in on CW = CW sidetone -
“ ) = Operates all modes: S5B (upper & lower), FM, AM and CW
- Bl H PR, rrey « Completely solid state circuitry provides stable, long last-

' t gantroiled ing. trouble-free operation = AC and DC capability (operate
from your car, boat, or as a base station through its built-in
power supply) « 4 MHz band coverage (144 to 148 MHz) =
Automatically switches transmit frequency 600 KHz for
repeater operation Simply dial in your receive frequency
and the radio does the rest. , . simplex repeater, reverse = Or
accomphish the same by plugging a single arystal into one
of the 11 crystal positions for your favorite channel =
Transmit/ Receive: capahility on 44 channels with 11 crystals

Handsomely styled and a perfect companion to  an the VFO-70O0S selects the VFO in use and
the TS-700S. This unit provides you with the the appropriate frequency is displayed on the

extra versatility and the luxury of having a digital readout in the TS-7005. In addition a
second VFO in your shack. Great for split momentary contact “frequency check” switch
trequency cperation and for tuning off fre- allows you to spot check the frequency of the

guency to check the band. The function switch  VFO nat in use.
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DC POWER SUPPLY P5-8
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P KENWODD
DC-FOWER SUPPLY

POWER

Features Kenwood s unigue Continuous Tone Coded
Squelch system, 4 MHz band coverage. 25 watt

‘output and fully synthesized 800 channel operation

This compact package gives you the kind of perform-

-ance specifications you ve always wanted n a
-meter amateur rig.

Outstanding sensitivity, large-sized helical resonators
with High' @ to minimize undesuable out-of-band
interferance, and give a 2-pols 10:7 MHz menolithic
crystal filter combine te give your TR-T4004 outstand-
ing receiver parformance. Intermedulation character-
1stics (Better than B6dB), spurious (Better than —60dB),
image rejection {Better than —70dB). and a versatile
stjuelch system make the TR-7400A tops in its class,
Shown with the FS:8 power supply

(Antive lilters and Tone Burst Modules optional)

This 100 channel PLL synthesized 146-148 MHz
transceiver comes with 88 pre-programmed channels
for use on all standard repeater frequencies (as per
ARRL Band Plan} and most simplex channegls. For
added flexibility, there are & diode-programmable
switch positions. The 15 KHz shift function makes
these 6 positions into 12 channels. 10 watt output,
+600 KHz offset and LED digital frequency display
are just a few of the many fine features of the TR-7500.
The PS-6 is the handsomely styled, matching power
supply for the TR-7500. Its 3.5 amp current capacity
and built-in speaker make it the perfect companion for
home use of the TR-7500.

The high performance portable 2-meter FM
transceiver. 146-148 MHz, 12 channels (6
supplied), 2 watts or 400 mW RF cutput.
Everything you need i1s included: Ni-Cad
battery pack, charger, carrying case

and microphone.



. putesetter in amateny radio

Dependabie operation, superior specifications and excellent
features make the R-300 an unexcelled value for the
shontwave listener. It uffers full band coverage with a

frequency ranige of 170 KHz to 30.0 MHz » Receives AM,

SSB and CW » Features large, easy to read drum dials
with fast smaoth dial action * Band spread is calibrated for
the 10 fareign broadcast bends, easily tuned with the use
of a buift-in 500 KHz calibratar « Automatic noise limiter «
3-way power supply system (AC/Batteries/External DC)
... take it anyplace *= Automatically switches to batiery

power in the event of AC power failure,

Kerwoot teviloped the T-5990 transmittsr and A-59890
receiver for the most diseriminating amateur,

The R0 is the most complete recever ever offoeat. 11 is
entirely solid-state. superbly reliable and compaet, i Egveré_ the
full amateur band. 10 through 160 meters, CW, LR, LSE,
AP and FM

The T-5990 is solid-state with the exception of only three
tubes, has built-in power supply and foll rmetering. 1t opeiales
CW, LSB, USB and AM and, of course, is 5 perfect match to
the R-599D receiver

If you have never considered the advantages of operating a
receiver /transmitter combination . . .maybe you should.
Because of the larger number of cantrols and dual ¥FOs the
combination offers flexibility impossible o duplicate with a
transcesver

Compare the specs of the B-5939D and the T-5980 with amy
other brand. Remember, the R-599D is all solid s1ate (andin.
cludes four filters}. Your choice will obviously be the Kenwaod




Fine cquipment that belongs in every
well equipped station

CC-29A 2 Meter Converter for TR-7500 100 Channel Synthesized
B0 Saries R-539D 2 M FM Transceiver
TE-BUOS L TS-A20 with Digual €C-69. ... & Meter Converter for TR-8300. 70 CM FM Transcelver
[nstailed R-599D {450 MHz)
T?:ﬁ:r‘."‘ 11BN M Deluxe FM-599A . FM Filter for R-599D TV-506 _ B M Transverter far
Transcaiver 520/820/599 Sernas
G . Digial Freguenoy Display
for 15-820 ] R-300 General Coverage SWL Receiver B
VFOGRZO rJF!'|||.x.r':. Rempte WFO for HS.4 . Headphone Set
: 1.” L 5'320’".3.205 MB-1A. Mounting Bracket tor
CW-B 20 RO He CW Filter for TR-2200DA
TE-B200/H205 15-600 6 M Al Mode Transceiver MC.50 sk Mi h
BSEA OC-DC Convarer for TS-7005 . .2 M All Mode Digital S PE.E. S L
520/ B30 Series Transceiver e ower Supply for TR-8300
520 Saries VEQ-TO05 . Remote VEO for TS-7008 gg-g zower gilnplv frorTTﬁR-7745OOé}
52 1 1 ai P-7 atchin r i ower supply for 1 H- A
TS-5205 . 160-10 M Transcaiver sp-70 el c DS VOX-3 . VOX for TS-600/ 700A

TS-GO0 700 Series
TH-2200A. 2 M Portable FM
Transceiver

BIER Diggital Frequency Display
far TS-520 Senes o
Trio-Kenwood stocks a complete line of

VED520 . Remote VFO for TS-520 ;
G TS5205 TR-7400A 2 M Synthesized Deluxe replacement parts, accessornes. anid manuais
SiiES Extermal Spoaker for FM Transceiver for all Kenwood models,
20/ B20 Series — —
CW-520 SO0 Hz CW Filter for
% ¥ 13-520/B205 Descrniphion Modef = For use with
DE-b2d. [_Iilg'éa?.lﬂ&nﬁpmr Kit for '-‘_'*:ulllje.r Helical Antenna RA-1 TR-2200A
569D Series elescoping Whip Antenna T90-0082-056 TR-22004A
REHHD: .. .160-10/M Solid Stats Rrfatabatie sy ok oSS RE D i
N s 4 Pin Mic, Connector EQ7-0403-05 All Models
T-EY4D . HO-10 M Mstohing Active Filter Elements See Service Manual  TR-7400A
T T Tone Burst Modules See Service Manual TS5-7004; TR-74004
55595, External Spaaker for 555D AC Cables Specily Madel All Modeis
Saries DC Cables Specily Mede! All Modeis

The anwood H3-4 headphone set adds
versatility to any Kenwood station. for

- .'E.
[ S
{ ’ The MC-50 dynamic microphone has been

designed expressly for arnateur radio operation

extended periods of wear the HS-4 is comfort-
ably padded and i1s completely adjustable. The
frequiency response of the HS-4 15 tailored
specifically for amateur cornmunication use
{300 to 3000 Hz, 8 ohms)

TRIO-KENWOOD COMMUNICATIONS INC.
1111 WEST WALNUT /COMPTON, CA 90220

s 5 splendid addition 16 any Kenwood shack.
Complete with PTT and LOCK switches. and a
microphone piug for Instant hook-up 16 any
Kenwood rig. Easily converted 10 high ef low
impedance. (600 or 50k ohim)

@ KENWOOD



NEVER SATISFIED

Two FCC policies, both in con-
tradiction to FCC rules, have led to a
gross inequity in the reassignment of
two-letter W and K callsigns. Rule
section 97.53 {j) states that, ’Callsigns
which have been unassigned for more
than one year are normally available
for reassignment.”

An existing Commission policy
does not conform to the spirit or to
the letter of that rule. The contrs-
dictory policy came to light when an
amatear requesting a specific two-
letter callsign previously held by a
silent key received a 'no action”
response from the Commission. The
following is an excerpt from a letter
written by Charles A. Higginbotham,
Chief, Safety and Special Radio Ser-
vices Bureau, to the amateur’s con-
gressman. The specific callsign in-
volved has been deleted as the action
is currently being reviewed by the
FCC. In that letter, Mr. Higginbotham
stated, "Although the amateur station
license with callsign K- - - did expire
on December 15, 1975, Commission
procedure is such that callsign K- - -
will not be purged from Commission
records, and thus be available for
reassignment, until some time in the
future. We purge our records at irreg-
ular intervais. For this reason, we are
unable to predict when callsign K---

will become availabie.” That letter
was written in July, 1977, a full
eighteen months after the callsign

holder’s license expired.

That policy, in and of itself, would
not be so bad except for another
Commission policy. That policy, as set
forth in Mr. Higginbotham's letter, is
that ... we do not ‘hold” applica
tions in anticipation of the availability
of callsigns.””

That second policy results in the
following scenario: An eligible ama-
teur desires a specific two-letter call-
sign; he researches the status of the
callsigh and finds that the prior hoider
is deceased or has let his license expire
and a period of twelve months has
elapsed; the amateur immediately
makes application for tha specific
two-ietter callsign; the Commission,
upon receiving the application, returns
it with a “no action” letter because
the callsign has not yet been “‘purged”
for reassignment. We all know how
long it takes from the time an applica-
tion is sent off until the time a
response is received. In the interim, a
less diligent amateur puts in a request
for the same callsign. By chance, the
callsign is “purged” the day before the
second amateur’s application s
reached. An inequity has resulted,

The result of such Commission
policies is that amateurs requesting
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specific two-letter calisigns enter into
a game of Russian rouleite with the
Commission. The object of the game
is 10 guess the date the Commission
records will be “purged” and to time
one’s application for a specific callsign
s0 that it will be received immediately
after the purge.

One of these two arbitrary Com-
mission policies must be changed in
order to result in the equitable assign-
ment of specific iwo-letter callsigns. If
the Commission’s policy with respect
to the purging of its records is
changed, applicants will know pre-
cisely when specific callsigns will be-
come available far assignment. On the
other hand, if applications are held
until specific callsigns become avail-
able, applicants will know that if their
application for a specific callsign is
received prior te another application,
they will be assigned such specific
callsign whern it becomes available.

Concerned amateurs are urged to
write the FCC and demand that these
policies be changed so that fairness
exists with respect to the assignment
of specific two-letter callsigns.

Kennath 5. Widelitz WAGPPZ
President

Personal Communications
Foundation

Los Angeles CA

TOUGH ONE

Many thanks for printing my letter
asking for somecne to monitor the
Novice exam. | was able to contact a
helpful ham and i was successful on
my first attempt.

1 might add that the exam was one
of the hardest | have taken daaling
with communications. Many of the
questions do not appear in any of the
guides | bought.

F. Cuillc WAZRQA
Wassaic NY

UNCHARACTERISTIC

| was moved very near to anger and
rage (very uncharacteristic) by the
letter of one M. P. Lewton appearing
in the August issue, favoring the loss
of part of the 220-225 MHz amateur
band to the citizen's service. After
several days, | have calmed suf-
ficiently to write this letter briefly
stating my objections 1o Mr. Lewton
and his three points, as foflows:
1. His statement that "*we amateurs
could operate on the lost fre-
quencies with our CB license” falsely
assumes that | either have such a
license now, or would ever stoop S0
low.

2. To say that giving up any ama-
teur frequency would be compensated
far by the availability of cheap radios
seems to imply that amateurs cannot
now use those frequencies, but will
wait for the cast-off and surplus of a
citizen’s band instead of building or
buying equipment intended for ama-
teur service. That would be a sad
commentary on the technical and
financial state of radio amateurs if it
were true, Nabody's making any more
frequency spectrum, and to trade this
precious resource for a few cheap CB
sets that could be converted would be
a bad deal for amateurs.

3. My answer to “CB realiy needs
more room ..." is to look at what
they are doing with the frequencies
they now have. | am deeply embar-
rassed to think that pecple all over the
world with shortwave receivers can
tune across 11 meters during an
opening and form their opinion of
American mentality and demeanor
from what they must hear from CB
operators. if | had the power, | would
move all CB ocperation to a single
channel at 10 kilohertz, where they
could share the frequency cn a non-
exclusive basis with Project Sanguine!

Jerold R. Johnson WABRON
Austin TX

WATCH YOUR STEP

The 5th Signal Command in
Worms, Germany, reports that the
German federal postal and telecom-
munications department is to begin a
“crackdown'’ on illegal CB operation
by Americans in West Germany.

Some of the requirements for CB
{low power radiotelephone} operation
arg: 2 Watts input, 500 milliwatis
aoutput to the antenna,
directional antenna only; operation on
channels 4 to 15 only; no connections
te the public telephone system; and
you cannct use a3 mobile as a base.
Fees are DM 5 {$2.25) a month for

omgi-_

break-in are severe and swift. So is the

fine for illegal CB operation, some-

times as high as DM 3,000 ($1,300}
pius imprisonment.

Sgt. Charles E. Martin

WA4YRA/DATNR

APO NY

ACTION

| finally am getting off my rear tc
write. | have been faithfully reading
73 since | gave up my membership
(and sub) to another crganization, |
think you are publishing the best ham
radio magazine on the market,

Now, a proposal, strictly food for
thought. How about a new, com-
pletely independent amateur radio
league (call it what you like} — an
organization that would represent its
membership and not just use their
maoney, an omganization that thinks
marg of its duties to its members for
WARC rather than a new building, an
organization that listens to its mem-
bers and answers their letters. | could
go on and on, but | think you have
the idea. Can you imagine a head-
quarters in New Hampshire? Unheard
of! How about some response from 72
readers on this?

Keep up the objectivity of your
magazine. A [ittle controversy is great
and helps keep the air cleared. Keep
up the good wark and best of luck.

Chuck Coffee WAGFLV
Rota, Spain

ANTJ-RY

| just received my September issue
of 73 and am sarry to say | don’t like
it at all; it is all one-sided for RTTY. |

" have nathing against RTTY, but a

whole issue of it is too much.

| have noticed in the past few
manths that you are-specializing on
one field in each issue. | hope that this

mobiles, and DM 15 {§7.75) for a~--is not going 1o be your practice. |

base. These must be paid on each unit.
Absolutely forbidden are: beam an-
tennas, linear amplifiers, and opara-
tion outside the federal republic of
Germany. Also, you can’t use your
ears on the transport routes to and
trom West Berlin.

Travis Wade, vice-president of the
Frankfurt area CB club, reports that
most Americans in that area are so
afraid of getting a "'midnight knock™
at the door by a German postal
official that many of these people
have gone QRT until they think that
they can operate their illegal rigs
again, It should be noted here that
the German Polizei and the American
MPs do not hesitate to call up the
American CBers when there is an
emergency or a lost child, etc,

American hams here in Germany
would be well advised to carry a copy
of their license in their car at all times,
and to remove their equipment when
their dependents are using their
vehicles.

One good thing about operating in
Germany is that you have a great deal
of security about having mobile 2
meter gear. The penalties for autc

think the magazine will be a total foss
or a bore to other readers who are not
interested in that field.

One more thing | would like to see
in your magazine is an article on
amplifiers, especially on 15 and 10
meters: They are bad encugh on 20m;
let's hope they keep it there. | want
everybody to enjoy ham radio, not
just the ones with high power.

Donald Laroche WA2FXQ
Syracuse NY

HOT STUFF

| just wanted to send off my kudos
to Mark Clark WB4CSK for his letter
{Sept. 1977). | used to be a CBer, but
| learned and studied and worked at
the darn thing until | finally started
getting regular correspondence from
Uncie Charlie [in the form of up-
yraded licenses!) almost regularly.

I'm 14 years old (] got my Novice
and Tech while | was 13) and first got
my Novice and Tech back in the fall

Continued on page 48



De WA3ETD

John Molnar WAZETD
Executive Editor

SPECIAL ISSUES

This issue of 73 is dedicated to
OSCAR users, present and future. As
you probably know, the newest ama-
teur satellite launching is planned for
the first of the year — details are in
this issue. This bird will feature a UHF
downlink for the first time, in the
international amateur satellite band,
no less! Many existing Mode B sta-
tions will be able to use their equip-
ment with no problems. Hopefully,
the new AMSAT entry will promote
interest in UHF receiver design and
technigues!

Even if you are not interested in
satellites, the antenna and equipment
referenced in the OSCAR articles can
be used for standard VHF/UHF com-
munications — who knows, the an-
tenna you've been looking for might
be described in an OSCAR article.

{ have had several complaints about.
the special interest 73 issues this
summer. Okay, | agree, not everyone
is interested in RTTY and OSCAR.
However, the content of the articles is
applicable to all aspects of amateur
communication. Please don't close
your mind to new technology — satel-
lites are bhecoming more and more
commonplace in the amateur com-
munity; future AMSAT shots are
going to provide hemisphere repeater
operations — think about it!

At any rate, there are no more
special issues in the mill right now, All
suggestions for the same are ap-
preciated!

THE COVER
The cover shot on this issue of 73 is
an artist’s rendition of the new bird —
it really has not been launched yet!
Credit to R. Michael Smithwick
WAGBTUF for the cover.

TAKE COVER
An article slipped into the RTTY
issue last month that needed an
editor’s comment. The article, "RTTY
Local Loop,” is not really perfect for
beginners. An isolation transformer is

definitely required to isolate the loop
from the power line! Otherwise, a
shock could resuft from comtact with
the loop jacks if the piug is incorrectly
polarized. in order to be safe, the
isolation transformer should be in-
serted between the bridge and the
power line. Be careful!

AN APOLOGY

Due to the extra demands placed
on the 73 staff by Wayne’s Computer-
mania show, | have failen behind in
processing new manuscripts. 1 am cur-
rently about two weeks behind — take
heart, your manuscript is not lost. As
this is our deadline week, | will make
a super effort to read atl manuscripts
by next week. Expect to have heard
from me by the time you read this.

NEW TRENDS

Let me know what you think about
the Gunnplexers and microwave infor-
mation. If the general readership is
not especially interested in new
things, 1 will cease — however, until
then, prepare yourselves! The experi-
ments with the Gunnplexers are con-
tinuing; hopefully, in a month | wili
be able to write about the Doppler
radar system I'm developing. This
system 1s based on a counter with a
modified timebase that will allow
direct readout of range, speed, or
whatever. Again, Computermania cut
deeply into my free time!

| obtained a Hughes neon-helium
laser tube the other day, and am
attempting to integrate it into some
kind of experimental communications
system. So far, a power supply using
an automotive ignition coil is under
construction. By the way, ignition
coils are a good source {cheap} for
high voltage at low current. A 24-volt
transformer and variac can be used to
drive the coil, which is nothing more
than an autotransformer. It was very
easy to obtain the 1200 volts required
to fire my laser using such a scheme.

My wife is beginning to wonder
what's up at our home — between the
microwaves and now the laser, she's
thinking about building a copper

sereen around the living area. Be
careful when playing with these de-
vices!

DEIMOS

S0, you think SSTV is only good
for transferring QSL cards and pix of
the shack? This picture is courtesy of
73 associate editor Dave Ingram
K4TWJ. Dave obtained the picture
from the “N6V"” gang at the Jet
Propulsion Laboratery. This picture is
computer processed, and formerly un-
released. Dave has been doing con-
siderable work in slow and fast scan
television with JPL — so without
additional comment, I’ll let the Viking
News Center (Pasadena CA} tell the
story:

"This is a computer-generated color

picture of Deimos, smaller of the two
satellites of Mars. A pair of images of
Deimos from Viking Orbiter 1 — one
taken through the camera’s violet
filter, the other through the orange
filter — were combined in this single
image to search for color differences
on the surface of Deimos. Resolution
in this picture shows objects as small
as 200 meters Deimos is a uniform
gray color; slight tints of orange on
the rims of some craters are artifacts
of the image process. A small biur
beside the large crater at the right is
where scientists removed a reseau
mark from the original image. The
reseau marks etched on the imaging
system are used to make precise
measurements of the objects in the
photos.”

TEMPO @ TEN-TEC
Kim @ DENTRON

Avuthorized Dealer for:

DRAKE @ YAESU @ ICOM

HY-GAIN @ STAMDARD
CUSHCRAFT ® WILSON

Full Service Facilities

Store hours:
Tues. - Wed. - Fri.
Man. - Thur.
Sunday

9 oem -5pm
9 om. -9pm
1pm -6 pm

We're “burning” to make
Hot deals at A.R.5.0.N., Inc.
Call us at (615) 868-4956

Cost of telephone calls will be
deducted from vour order.

mateur Radio Supply of Nashville, inc.

SEEES 00 IINE NS == e
615 South Gallatin Road, Madison, Tennessee 37115 a40

ICOM 725

GO 245

ICOM 2745/558

KoM 215

Dentron IKW Tuner
Drake R4C

Droke T4XC

Droke AC4

Stondard 1464 (Kit)
Tempo Crne AC Supply
Tempo 2020

Tempa VHF One/Plus

Drake 1525 EM
Pushbutton Encoding Mich.

only $49.95 + $1.50 U.P.S.

New Demo Perfect Shape Equipment ® New Warranty

240.00 Yaeswn FTIOIE 81600
400.00 Yaew FTIONEE 55000
490.00 Yoesu FTI01EX 498.00
138,00 Yoesu FTZ21R 505.00
199.00 Yaew FTI01 445.00
500.00 Yaesw F13010 809.00
500.00 Yaesy FRG-7 250.00
105.00 Yaew FLIOT 44500
289.00 Yoesw FRIQ1S 415 00
450.00 Yees FRIOTSD 510.00
&55.00 Yaesu FT4208 210.00
345.00 Yoew QTR-24 26.00
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Editor:

Robert Baker WB2GFE
15 Windsor Dr,

Atco NJ 08004

Information on all 1978 coniests
should be forwarded as soon as possi-
ble directfy to me for nublication.
Help avoid multiple contests or: the
same weekend with conflicting sched-
ules by having your dates published as
early as possible. Also, don’t forget to
send abbreviated results and any
award information.

For a slight twist this year, take a
Tisten during the OK DX contest. Last
year there was good activity from
Europe even though it was on the
same weekend as Sweepstakes.

Anyone interested in a fine news-
letter for contesters should check the
Natronal Conrest Journal, published
bi-monthly by the Southern California
Contest Club, edited by Pete Grillo
N6CJ. Subscription rates are $4/vear
in USA, $5/year elsewhere. For more
information write: NCJ, PO Box
3762, Glendale CA 91201.

ARRL SWEEPSTAKES
cw
Starts: 2100 GMT Saturday,
MNovember 5
Ends: 0300 GMT Sunday,
November 6
Phone
Starts: 2100 GMT Saturday,
November 19
Ends: 0300 GMT Sunday,
November 20
Sweepstakes is sponsored by the
ARRL and is open to all amateurs in
the US, US possessions, and Canada.
No more than 24 hours of operation
are permitted during the 30-hour
contest period. Time spent listening
counts as operating time and off
periods may not be less than 15
minutes, Times on and off as weli as
QS0 times must be entered in the iog.
Each station may be worked only
ance, regardless of band.
CLASSES:
All entries will be classified as

COMNTI

either single or multiple operator
stations. Single operator stations will
be further classified by input power:
Class A = 200 Watts dc or less, Class B
= above 200 Watts. All ARRL affil-
iated clubs may also participate in the
club competition.

EXCHANGE:
Number, precedence, your call, CK,
and ARRL section. Send A for

precedence if power is 200 Watts dc
or less, otherwise send B. For CK,
send the last 2 digits of the year you
were first licensed.

SCORING:

Score 2 points for each completed
QS0. Final score is sum of QSO
points multiplied by the total number
of ARRL sections plus VES (max.
75).

AWARDS:

Certificates will be awarded to the
highest scoring Class A entry and the
highest scoring Class B entry in each
section, provided there are at least 3
single operator entries or the score is
10,000 points or more. Certificates
wifl also be awarded for high scoring
MNovices and Technicians. Multi
operator entries are not eligible for
certificate awards and will be listed
separately in the results,

FORMS:

11 is suggested that contest forms be
obtained from ARRL, 225 Main St.,
Newington CT 06111, All entries with
200 or more QSOs must have a
cross-check sheet 1o check for dupli-
cate QS0s. Each log must show date,
0SS0 time, times on/off, exchanges
sent and received, band and mode.

Note: These rules were taken from
lest year’s contest.

RSGB 7 MHz DX CONTEST
Phone
Starts: 1800 GMT Saturday,
November 5
Ends: 1800 GMT Sunday,
Neovember 6

Nov 3-4
Nov 5-6
Nov 5-6
Nov 12-13
Nov 12-13
Nov 12-13
Nov 1213
Nov 13
Nov 19-20
Nov 19-20
Nov 19-20
Nov 26
Nov 26-27%
Dec 34
Dec 10-11
Dec 17-18

CALENDAR

YLRL Anniversary Phone Party
ARRL Sweepstakes — CW

RSGB 7 MHz CW Contest

IPA Contest

European DX Contest - RTTY
Missouri QSO Party

Delaware QSO Party

OK DX Corrtest

ABRL Sweepstakes — Phane
WWDXA International CW Contest
All Austrian Contest

Ten Meter Ground Wave Contest
CQ WW DX CW Contest

ARRL 160 Meter Contest
ARRL 10 Meter Contest

CW Christmas Party

*Described in last issue.
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EXCHANGE:

Repert and serial number, starting
with 001.

SCORING:

Non-British [sles stations score 5
points for each contact with the
British Isles; those outside Europe
score 50 points. All- may claim a
bonus of 20 points for each British
isles numerical prefix worked {G, GC,
GD, GI, GM, GW — 2, 3, 4, 5, 6}.
Contacts with stations using GB pre-
fixes will not count for bonus points.
AWARDS:

Non-Europzan stations must make
at Jeast 10 CGSOs to qualify for an
award.

LOGS:

Logs and entries must be addressed
to the HF Contests Committee, ¢/o J.
Bazley G3HCT, Brooklands, Ullenhal,
Solihull, West Midlands, England, to
arrive no later than December 29.

MISSQURI QSC PARTY
Starts: 1800 GMT Saturday,
November 12
Ends: 2300 GMT Sunday,
November 13

The 13th annual QSO party is
spensored by the St. Louis Amateur
Radic Club in an effort to activate
some of the hard-to-get WMissouri
counties. The same station may be
worked once per band and mode.
Missouri mobites will count separately
from each different county.
EXCHANGE:

QSO Number, RS(T}, and QTH;

county for MO stations; state, prov™:

ince, or country for others. MO
mobifes start with #1 from each
county activated.
FREQUENCIES:

3540, 3910, 7040, 7240, 14040, _

14270, 21110, 21360, 28110, 28600,
50-50.5.
SCORING:

Score 1 point per O80; MO stations
multiply contact points tirmes number
of states, provinces, and countries;
others multiply by number of MO
counties (115 max}. MO mobiles total
separate score from each county acti-
vated.

AWARDS:

Ceriificates to top scores in each
state, province, country, top 10 MO
eniries, and rop 3 MO mobiles.
ENTRIES:

Mailing deadiine for logs is Decem-
ber 15. Address all entries to: St
Louis ARC — KQLIR, 842 Tuxedo
Blvd., Webster Groves MO 63119.
Include an SASE for results.

DELAWARE QSO PARTY
Saturday, November 12
0001 to 0600 and
1600 to 2200 GMT
Sunday, November 13
0001 to 0600 and
1600 to 2200 GMT
Sponsored by the Delaware ARC,
contest is open to all amateurs. Sta-

als

tions may be worked once per band/
mode for QSO peints.
EXCHANGE:

QS0 number, RSIT), and QTH —
county for DEL, ARRL section or
country for others.

SCORING:

DEL stations score ane point per
Q80 and multiply total by number of
ARRL sections and countries worked.
Others score 5 points per DEL QS0
and multiply by 1 if one DEL county
is worked, 3 if two counties worked,
and 5 if all three counties worked

{counties = Kent, New Castle, and
Sussex),
FREQUENCIES:

Cw - 3560, 7060, 14060, 21080,
28160.

Phone — 3975, 7275, 14325
21425, 28650.

Movice — 3710, 7120, 21120,
28160.
ENTRIES AND AWARDS:

Appropriate awards given top

scorers and a special certificate to all
stations working afl three Delaware
counties. Mailing deadline is Dec. 31
to John R. Low K3YHR, 11 Scott-
field Drive, Newark DE 19713, In-
clude an SASE for results or W-DEL
certificate.

EUROPEAN DX CONTEST
RTTY
Starts: 0000 GMT Saturday,
November 12
Ends: 2400 GMT Sunday,
November 13

Rules for the contest are the same
as for the Phone section, with one
exception: In the RTTY section, con-
tacts with one's own-continent are
permitted and count 1 paint per QSO.
Muitipliers will be counted as before.

Complete rules appeared in the
August issue on page 22. Briefly, the
basic rules are as follows:

Use all bands 3.5 through 28 MHz,
with only 36 hours of operation out
of the 48-hour contest period for
single ‘operator stations. The 12-hour
rest period may be taken in up to 3
periods. Classes include single oper-
ator (all band), and multi-operator
with single transmitter.

EXCHANGE:

RST and progressive QSO number
starting with 001.

SCORING:

Each QS0 will count 1 point. A
station may be worked once per band.
Each QTC {given or received) counts 1
point — see August issue. The multi-
plier for non-European stations is the
number of European countries
worked on each band. Europeans will
use the ARRL countries list. In
addition, egach call area in the fol-
loewing countries will be considered a
multipiier: JA, PY, VE, V0. VK,
W/K, ZL1, ZS, UAY/UAB. The multi-
plier en 3.5 MHz may be multiplied
by 4: the multiplier on 7 MHz may be
multiplied by 3; the multiplier on



14/21/28 MHz may be multiplied by
2. The final score is the total QSO
points plus QTC points, multiplied by
the sum total multipliers from all
bands,

AWARDS:

Certificates to highest scorer in
each country, reasonable score pro-
vided. Continental leaders will be
honaored. Certificates will also be given
to stations with at least half the score
of the continental leader.

LOGS:

Use a separate leg sheet for cach
band. Logs for the RTTY section
should be mailed no later than Decem-
ber 1. Morth American stations may
send their contest logs to: H. E. Weiss
WA3KWD, 762 Church S5t., Millers-
burg PA 17061, USA. All others
should send their logs to: WAEDC —
Committee, D-8956 Kaufbeuren, Post-
hox 262, Germany,

IPA CONTEST
Saturday, November 12
0800 to 1000 and
1400 to 1700 GMT
Sunday, November 13
0800 to 1000 and
1400 to 1700 GMT

Sponsored by the International
Police Association Radio Club —
German Section {IPARC), the contest
is designed to enable participators to
work the Sherlock Holmes Award
(SHA}. The contest is open to all
radio amateurs and SWLs. Members
may work anyone, non-members may
only work members. General call is
“CQ IPA.” Cross-band and cross-mede
contacts are not allowed, All
contacts must be on CY or S5B.
EXCHANGE:

Non-members send RS(T} and serial
number. Members send IPA, RSI{T),
and serial number.

SCORING:

Every completed QSO counts 2
points on 80/40 meters, 4 points on
20/15/10 meters. Stations may be
worked once per band. Multiplier is
number of DXCC countries; every
band counts separaiely. Final score is
QS0 points times multiplier.
FREQUENCIES (as allowed]:

SSB — 3650, 7075, 14295, 21295,
28650.

CW — 3575, 7025, 14075, 21075,
28075.

AWARDS AND ENTRIES:

Certificates to winners and three
highest scores. Any amateur fulfilling
the conditions of the SHABQ,
SHA100, or 8HAZ200 during the con-
test may apply with application sheet,
Approval of 2 licensed hams is not
necessary for contest application.
SHA rules, IPARC membership list,
SHA application sheet, contest log
sheet, and contest score or certificates
are available from Vince Gambina
WB40J0O, 7606 Kingsbury Road,
Alexandria VA 22310 — inciude an
SASE, piease! Contest entries must be
postmarked no later than December
31 and sent to Adolf Vogel DL3SZ,
Ritter-von-Eyb-Strasse 2, 0D-8800
Ansbach, Germany.

INTERNATIONAL OK DX
CONTEST
Contest Peviod:

0000 to 2400 GMT

Sunday, Movember 13

The participating stations: work
stations of other countries according
to the official DXCC Countries List.
Contacts between stations of the same
country count only as a multipiier,
but 0 points. All bands from 160 to
10 meters, CW and phone may be
used. {OK stations are only licensed to
operate CW ot 180 meters.) Cross
band as well as cross-mode contacts
are not valid.

EXCHANGE:

Exchanges consist of a 4 or 5 digit
number indicating the RS{T) and ITU
zone.

SCORING:

A station may be worked once only
on each band. A complete exchange
of codes counts one point, but three
points for a complete contact with a
Czechoslovak station (except as noted
aboye for stations in the same coun-
try}. The multiplier is the sum of the
ITU zenes from all bands. Final score
is then the sum fotal of centact points
times the multiplier.

CATEGORIES:

A — single operator, all bands; B —
single operatoer, one band; C — multi-
operator, all bands. Any station oper-
ated by a single person obtaining
assistance, such as in keeping the log,
monitoring other bands, tuning the
transmitter, etc., is considered as a
multi-operator station. Club stations
may work in category C only.
AWARDS:

A performance list of participants
will be worked cut by the contest
committee for each country. A cer-
tificate will be awarded to the top
scoring operators in each country and
each category. The “100 OK” award
may be issued to stations for contacts
with 100 Czechoslovak stations, and
the “"S65” award (and/or endorse-
ments for individual bands} may be
issued to a station for the contacts
with all centinents. Both awards wil!
be issued upon a writien application
in the log. Mo QSL cards are required
for either award.

LOGS:

A separate log must be kept for
each band, and must contain date and
time in GMT, staticn worked, ex-
change sent and received, points (0, 1
or 3}, and ITU zcne {with the first
QSO for that zone only). The log
must contain in its heading the cate-
gory of the station (A, B, or C), name
and callsign, address, and band or
bands. Also, indicate the sum of
contacts, QS0 points, multipliers, and
the total score of the participating
station. Each log must be accompa
nied by the foilowing deciaration:

I hereby state that my station was
operated i accordance with the rules
of the contest as well as all regulations
established for amateur radic in my
courntry, and that my report is correct
and true 1o the best of my belief.

Logs must be sent to The Centrai
Radic Club, Post Box 69, Prague 1,
Czechoslovakia — postmarked no later
than December 31, 1977. A list and
map of [TU zones is available for 2
iRCs from the same address.

WWDXA INTERNATIONAL CW
CONTEST
Starts: 0000 GMT Saturday,

November 19
Ends: 2400 GMT Sunday,
November 20

Sponsored by the Worldwide DX
Association and DXers Magazine, the
objective is to contact as many
amateurs in as many ITU zones and
countries as possible using all available
frequencies. All assigned amateur
radio frequencies from 0.1 MHz to 25
GHz including transponders and re-
peaters of amateur satellites may be
used. There are no contest limits; you
may use complete automation devices,
including tape recorders, autc keyers,
readout devices, or other automatic
CW devices. You must, however, fol-
low the ruies and regulations gov-
erning amateur radio in your country.
Multi-operator, muliti-transmitter
entrants are encouraged. Single oper-
ator, single transmitter, single band
entrants must state single category for
special recognition. All entrants are
assumed to be multi/multi/multi un-
less otherwise stated. The purpose is
10 encourage group contesting to

enhance teamwork and interaction.
Shortwave listener entries are a
separate category.

EXCHANGE:

All stations must exchange reports
and ITU zone numbers. Mobiles
changing zones during the contest
period will make changes in report
sent to show the new zone. Shortwave
fistener logs must reflect zone num-
bers.

SCORING: - o

3 peints for contact on different
continent, 1 point for contact of
different country but same continent,
10 points for contact by satellite
transponders or repeaters, { points for
your country contact, but multipliers
count. Multipliers are sach |Tl) zone
contacted per band and each country_
contacted per band. Final score is
total QSO points times total multi-
plier. SWls score same but on heard
basis. Land and sea mobiles count as
different continent (3 points).

ENTRIES AND AWARDS: .5

Submit your contest summary
sheet to the centest commitiee. Do
not submit your logs — only the

summary sheet. Include name and
callsigns of all operators and listeners.
Contest commitiee reserves the right
o request vour log to verify your
entry in the event of close or tie
scores. Summary sheet must be post-
marked befere January 1; contest

synopsis will be mailed to each
entrant before February 15. Trophies,
prizes, or negotiables are solicited for
award within country of origin. Re-
sults of the contest commitiee are
final. Mail entries to: Frank Jerome
WEAT, 908 Holoway, Midwest City
OK 73110,

ALL AUSTRIAN CONTEST
Starts: 1900 GMT
November 19
Ends: 0600 GMT
November 20

The contest is open to all amateurs;
power input must be in accordance
with licensing regulations. All contacts
must be on 160 meters, on CW only.
Foreign stations use the call “CQ
OE,” Austrian stations will use the
call “CQ TEST.” The authorized sub-
allocations for Austria are:
1.823-1.838, 1.854-1.873,
1.873-1.200 MHz.

EXCHANGE:

RST and QSO number starting with
001. Each exchange must be con-
firmed by repeating the exchange
code.

SCORING:

Every completely logged QSO
(date, time in GMT, frequency in
MHz, call of station, exchanges given
and received) counts one point, Multi-
pliers are 2 points for every Austrian
“Bundesland” (OE 1-9), and one
point for every prefix. Multiply Q350
points  times multipliers for final
-score. Every station can be contacted
only once. If a station is contacted
twice, the second QS0 must be clearfy
marked as a dupligate and does not
count. ~ 2
ENTRIES:

Logs must be postmarked no later
than December 15 and sent to:

_.Landesverband Saizburg des OVS8V,
“AQEC 1977, cfo Ing. Wolfgang
Latzenhofer QE2L0L, Pfeifferhof-
strabe 7, A-5020 Salzburg, Ausiria.

TEN METER GROUND WAVE
CONTEST
November 26
2 pm to 1 am Local time

Sponsored by the Breeze Shooters
of Pennsylvania, send an SASE to
Richard Evanuik WA3SLUM, 311 Ever-
green Ave., Pittsburgh PA 15209, for
logs and new rujes. There will be
separate categories Tor Novice/Tech-
nician classes.

SAREs

AMGSAT

AMSAT-OSCAR 7 ORBITAL DATA CALENDAR

In cooperation with AMSAT, Skip
Reymann WB6PAJ has published an
improved AMSAT-OSCAR orbital
data calendar containing all orbits for
1978 for AMSAT-OSCAR 7. Designed
5o that it may be hung on the wall,
the calendar includes information on
the operating schedules and frequen-
cies for the spacecraft, and also the
telemetry decoding eguations. Also
included is step-by-step information
on how to determine times of passage
cf the satellite,

The orbital calendar i available
postpaid for $5.00 U.S. funds or 30
|RCs {$3.00 to AMSAT members, and
free to AMSAT Life Members}. Over-
seas orders will be airmailed. Orders
and payments should be made in U.S.
curreney to: Skip Reymann WEBEPAJ,
P.0O. Box 374, San Dimas CA 91773.

Important — To speed up handiing
of your order, please include a
gummed, self-addreassed label.

Proceeds from the Orbitai Calendar
benefit AMSAT.
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Looking West

Bill Pasternak WAGITF
24854-C Newhal! Ave.
Newhall CA 81321

Coordinators, coordination coun-
cils, and comcerned spectrum users
should take note of the following
date: Sepiember 23, 1978. If plans jell
as it now appears they will, on that
date the Southern California Repeater
Association, the San Diego Repeater
Association, and the 220 Club of San
Diego wilf cosponsor this nation’s first
VHF/UHF National Voluntary Coor-
dinationn and Band Planning Meeting
in the city of San Diego, California.

It has been obvious for a long time
that coordinators and coordination
councils all owver the nation face
similar problems and that some
format has to be found to get afl of
these people under one roof for a day
or so (o give them a chance to talk
over their ideas with one another. No
individual or group had made any
move toward setting up such a get-
together. The initiating step took
place at the August 20, 1977, SCRA
General Membership Meeting held in
La Jolla. In his remarks welcoming the
SCRA to the La Jolia-San Diego area,
Sam Deer suggested that the SCRA
schedule its fall, 1978, meeting so that
it could be held at the 1978 ARRL
National Conventicn that he and his
staff are putting together at this time.
“Why not make it a national coor-
dinators meeting instead?” suggested
Bob Thornberg WB6JPI, and at that
moment was born the idea of SCRA
hosting the first meeting of this kind.

However, an event of this scope
would necessitate support from as
many amateurs as possible, and since
this will be a seminar held in San
Diego, it was felt that the amateur
community of that city must be
directly involved. Therefore, after
some quick discussions and a few
letiers, it was decided that rather than
have it be an SCRA-sponsored gather-
ing, it would be cosponsored by the
three organizations mentioned above.

Since plans are still in the formative
stages, it's hard at this moment to
describe any program for the meeting
itself. One suggested plan is to hold
1wo separate sessions, with technical
issues discussed in the morning and
matters of a political nature taken up
after a good lunch. However, since it
has been but two weeks since the idea
itself was conceived, exact plans have
yet 10 be formulated. In either case, it
is hoped that this meeting will be
attended by delegates from all volun-
tary coordination councils [andfor
coordinators) here in the United
States and worldwide, as well as in-
dividual amateurs who are truly con-
cerned with overall VHF/UHF volun-
tary spectrum management,

Further infermation on this meet-
tng will soon appear both here and in
most other amateur publications. In
the interim, if you think you might
want to attend or wish to make
reservations for a seat {the meeting is
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free, but the sponsors would like to
know how many people to expect],
drop a note to the attention of Mr.
Paul McClure, Secretary, Southern
California Repeater Association, PO
Box 2608, Culver City CA 90230,
Mark vyour envelope "Coordination
Meeting Info Request,” and please
include an SASE. This meeting may
mark a historic moment in amateur
radio’s future, so plan to attend.

CALL FOR PAPERS

SCRA Chairman Jim Hendershot
has informed me that | have been
“volunteered”” by the SCRA to handle
their involvement in the meeting. One
idea that | have is to invite you who
plan on attending to submit formal
“papers” for consideration and/or
presentation at the seminar next
September. In this way, many diver-
gent opinions and ideas could be
expressed in a short time on such
topics as “The Future of Voluntary
Spectrum Management by Amateurs,”
"Coordination Methods for Relay
Communication,” “"The Anatomy of a
Voluntary Coordination Council,”
“User Involvement in Repeater Coor-
dinatien,” “Advanced Coordination
Techniques Using Microprocessors,”
“Possible Voluntary Coordination of
Non-Relay Spectrum Operations,”
etc. You need not limit yoursalf to
the aforementioned list — use your
imagination. Even if you opposa the
concept of woluntary spectrum
management and feel you have a good
argument to prove your point, go
ahead and submit a presentation.
Since this seems to have been placed
in my lap anyhow, it is my intention
to get a “judging committee” put
together that will be made up of the
best technical minds i can muster.
Those authors whose papers are
selected will bz invited to present
them at the meeting.

| guess that at this peint some
“ground rules” might be in order.

First, use whatever written format
you like. It's content, not writing
form, that’s important. Second, it

should be long enough to present your
views in an easy-to-understand
manner, yet not so overly long as to
put everyone to sleep. One way 10 be
sure is to read it into a tape recorder
after you have finished it. If it runs no
lenger than, say, 15 minutes and helds
your interest, then you have a poten-
tial winner. If, after listening for 45
minutes, you find yourself falling
asleep, then | suspect that some text
editing is in order.

Let's set a submission cutoff date
of June 15, 1978, This wili give the
committee a chance to read and judge
all submissions and notify those
authors selected. However, once you
find out that you are one of the
chosen presenters, it's up 0 you to
get to the meeting on your own,
Neither the SCRA, SANDRA, or the
220 Club of San Diego will be respon-
sible for providing transportation 1o
the meeting, lodging, or any other

expenses. Costs of such would be
prohibitive. However, if vyou are
one of the “dedicated” ones, you have
already planned to attend hoth
the ARRL National and this meeting,
50 dust off the typewriter and get
going. Send all submissions to my
attention, in care of the SCRA PO
box in Culver City. Also, if you want
your presentation returned should it
not be chosen, please enclose an
SASE.

PETE HOOVER ON
USER INVOLVEMENT IN
REPEATER COUNCILS

Herbert “Pete” Hoover |11 WGZH is
probably one of the most respected
members of this nation's amateur
community. On August 20, 1977,
Pete addressed the membership of the
SCRA on the topic of “User Involve-
ment in Repeater Councils.” Here is a
partial text of Pete’s talk:

“I've been involved in repeaters at
one time or another, of one kind or
another, since | got back from Europe
in 1964. | had controi station for one
of them for a while, first AM and now
FM. I’m not a stranger to the mode of
communication; however, | am not as
tar aside as Stan Brokl is, who wrote
the comment in here {referring to an
article that appeared in various local
radlio club newvsletters) saying that the
two meter repeaters are very ciose to
CB activity. | wish they were in some
respects.

A week ago, | was in Dailas talking

to the REACT International Conven-'

tion. They have a repeater on 460. |
think they have a bunch of them.
They do a good job with them.
They're commarcial users.

1 would much rather be stuck on
the road and have to ask REACT for

help than | would be stuck on the
road and have to ask the average
repeater user for help. You might as
well just forget it. Why? Because
repeater operators are primarily inter-
ested in themselves. They are inter-
ested in commercial communications
suppliars like themselves freferring to
repeater owner aperators). They are
not user-ortented, Okay, fine, ATV is
the same sort of thing, perhaps. But
there is a problem in the southern
California region — at least four
people have mentioned it in different
terms today: There are no more fre-
quencies freferring to available
southern California two meter and
220 MHz channel pairs) under the
present situation.

“And not only that, the communi-
calions service suppliers, the people
who provide communications services
— which are you people primarily —
repeater operators (owners) are be
coming increasingly remote for the
reason that you exist: your users. The
comment was made here earlier today
— s it possible to include a user
viewpoint in this kind of organiza-
ticn? 1'm teliing you, you'd better!

“You are, for all intents and pus-
poses, a communications utility.
Remember the words — they're going
to be used more and more. Think
back on the utilities that you nor-
mally think about when you hear the
words, Power company, gas company,
railroads, airlines, truckers. They
abused the users of their services to
the point where the federal govern-
ment stepped in. And, ladies and
gentlemen, if the repeater community
does not get its aet together, you are
going to hear that as a suggestion

Continued on page 23
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Pete Hoover W6ZH addresses the SCRA at La Jol/a.




FCC Math

John F, Leahy WBECKN
P.O. Box 539
Gonzales CA 93926

This is the first in a series for hams
and would-be hams who have trouble
with math. What we’ll do over the
months is take the equations and
ather math scuff you run into in FCC
exams and handle them in a relaxed
yet thorough fashion, so that when
you go to face the friendly execu-
tioners down at the FCC office, you'lf
be well prepared to breeze through
any math curves thrown at you.

So, if you are a person who can
handle simple adding, subtracting,
multiplying, and dividing okay, but
tend to shrivel up into a guivering
blob when faced with math that s
more demanding, this series s for
you!

First, let me assure you that if you
fit into this category, you have plenty
af company. Recent studies have
shown that better than half the adults
in the country can't add. Of course,
peaple in electronics tend to be some-
what more capable along math fines
than most, buwt if youre not a
scientist, engineer, math buff, or
something, chances are there are areas
of math where you do not guite feel
at home, te put it mildly.

Since the series will start with
simple stuff and progress through alf
the math you could possibly need to
pass any FCC exam (and just about
anything you might run into in
popular books and magazines, for that
matter), you should be able to elim-
inate areas of difficulty with very
little trouble, providing, of course,
that you do what’s necessary to let
the series go to work on you. A good
quiet nook {not the ham shack, unless
vou're good at resisting templation),
far removed from shrieking kids and a
hysterical XYL, plentifully suppiied
with paper and writing materials, Is
usually helpful.

Mo doubt some of the math of this
series will be second nature to you.
There'’s no reason why you shouldn’t
skip such. A quick glance through
each bite-sized part as it comes along
should tell you if this is an area where
you need some reviev or not. Since
each part J5 prefty much selfcon-
tained, skipping certain sections or
Jumping back and forth should intro-
duce few problems.

One wurgent recormmendation: If
you are ong of the vast multitude for
whom math has been, is now, and,
you fear, ever will be a major catas-
trophe, AELAX! | really mean relax.
The biggest single obstacle to mastery
of anything is being uptight about it.
If you can fearn to relax away the
fears, anxieties, and inner turmoil that
have built up over the vears, vou will
find that there is no area of math you
cannot completely master, given the
right approach and sufficient tirme.

A good way to relax with math is
to consider it a game. If you like

checkers or chess or bridge, vou can
like math. It just a matter of devel-
oping the right outlook. If you enjoy
doodling or have ever spent time on
picture or crossword puzzles, then
you are indubitably a person who can
enjoy, yes, take real pleasure in, math.
And there is this consideration:
Whereas in bridge or checkers or
chess, someone has to lose the game if
someone efse wins, In math no cne
need lose. You might be delayed for a
while, reviewing something you‘ve for-
gotten, or distracted (that lithesome
bikinied lass next door), but there’s
no fosing unfess you choose to lose.
And you will find that solving a math
problem in electronics is just as satis-
fying as winning a game of chess, if
you let it be. In fact, as you progress
along finding yourself maore and more
successiul, you may very well become
almost as hooked on math (fyea,
verily] as you are on amateur radio,
But encugh of this — let’s quit talking
and start building.

As | said earlier, we'll work pri-
marily with the eguations you might
well find in an FCC exam. One of the
first, which appears in various forms,
is f = 300,000,000/wavelength. We'll
daily a bit on this formula so as to

develop some of the approaches we’ll-

use throughout the series.

Another way vyou might see it
written is T = c/x, where ¢ is the
symbol ordinarily used for
300,000,000 meters per second, the
velocity of light, and A, the Greek
letter lambda, is the symbol used by
physicists, engineers, etc., for wave:
length.

Before we go any further, let's see
what different forms this formula can
be wiggled into. To find out what
kind of wiggling is fegit in electronics
math, we’ll play around with some
numbers. Take the equation b =10/2,
which might be translated: 5 equals
10 divided by 2. [Any fraction can be
considered a division. Divide the
bottem (denominator) into the teop
{numerator)] . You'll netice that 5 x 2
= 10 and that 10/5 = 2. Well, if math
is universally valid (let’s not get into
philosophical questions here), then
using our formula, f = ¢/, it must be
true f x M = ¢ and that ¢ff = A
{Remember that for purposes of math
manipulation, letters can be handled
just as though they were numbers.} So
there are three basic configurations of
the formula. Which of the three
should be used in a particular case
depends upon whether you are trying
to find the frequency or the wave
length {presumably you'll never be
solving for the velocity of light).

You may have heard, somewhere,
that light {and other electromagnetic
waves, including radio) travels
186,000 miles per second. Of course,
scientists, in an effert towards uni-
formity and logic, use meters per
second rather than miles per second.
A meter, as you may know, is a iot

shorter than a mile, in fact a thousand
of them is still less than a mile. To be
more or less precise, a meter is 39.37
inches, a 1ittle over a yard in length {a
yard, you will recall, is 3 feet or 36
inches longl. Now let's take that
186,000 miles and see if it comes out
to the 300,000,000 meters of our
formula. There are 5,280 feet in one
mile, so there must be 5,280 x
186,000 = 982,080,000 feet in
186,000 miles. Anywhere along the
line you're not quite sure of the
reasoning, it might be s good idea 10
stop and play around with the ideas
invelved so as to get a clearer picture
of why we do what we do. For
example, why did | multiply 5,280 x
186,000 instead of, say, dividing? If
you're not sure, then vyou want 1o
picture the relative sizes of miles,
yards, feet, inches, meters, etc., trying
mentally to fit the smaller into the
larger, asking yourself how many of
the smaller fit inside one of the larger,
drawing pictures representing their
lengths (trying to draw to scale, if
possible} and in general playing with
drawings and mental pictures until it's
crystal clear how we go about con-
verting one unit of measurament into
another. Now take that 982,080,000
feet, multiply by 12 ({because there
are 12" in one foot), and we have
11,784,960,000, the number of inches
in 186,000 miles. Now all we have to
do is divide that number,
11,784,960,000 inches, by 39.37, the
number of inches in one meter, and
we have 298,338,582, So 186,000
miles works out to 299,338,582
meters, quite close to the
300,000,000 of our formula. In fact,
both 186,000 miles per second and
300,000,000 meters per second are
approximations of the value for the
speed of light. Approximations are all
we need and, indeed; the best science
can do.

A few comments are now in order.
Motice the large numbers we were into
above. Even with a calculator that can
handle such numbers, errors are easily
made. Electronics is full of computa-
tions with numbers larger than those
we just experienced. Hence shorthand
methods for handling such numbers
had to be developed, and you will
need to learn them i you have not
already done so. We will cover such
shorthands in future lessons

That 300,000,000, then, is the
fantastic distance in meters a radio
wave travels in one second. What, you
might ask, has that to do with ire-
guency and wavelsngths? (Our
formula, remember, says that fre-
guency equals 300,000,000 divided
by wavelength.) As a maner of fact,
everything follows logically from the
meaning of the two words, frequency
and wavelength. Frequency is the
number of complete cycles of a
particular signal that occur in one
second. Wavelength is the distance a
wave front travels, zipping along at
the speed of light, during the time it
takes the generator of that signal to
produce one compleie cycle.

If we take an example, we should
be able to nail this all down.
Supposing  your CW  transmitter’'s
putting out a signal at 3.625 MHz.

- recall

That's 3,625,000 cycles per second. M
in MHz stands for mega, you may
recall, and mega means million. With
our decimal system the way it is, the 3
in that 3.625 is the millions and the
625 is therefore thousands,

Now we ask ourselves how long it
would take for one cycle of that
frequency to be produced. Obviously
it would be a mighty short bit of time.
Well, if there are 3,625,000 cycles in
one second, then one cycle takes
1/3,625,000 of a second (just like if
you travel at 60 miles per hour, one
mile takes 1/60 of an hour, which just
happens 1o be one minute). Again,
play around with these ideas, taking
different examples, etc., if everything
is not ¢rystal clear to you. Notice that
number, 1/3,625,000. i1t is one over or
divided by the frequency. So the time
it takes for one cycle is simply 7
divided by the frequency seconds
[providing, of course, that yvou're deal-
ing with 8 frequency expressed in
cycles per second}. This particular
configuration, 1 divided by the fre-
quency, is calied the period of the
signal. And physicists use the symbal
», the Greek letter nu, in formulas,
etc., when performing calculations
that require the use of a signal’s
period.

Next we ask how far the wave front
of our signal would travei in that short
period, 1/3,625,000 sec., because
whatever that distance is, it is the
wavelength of our signal. You may
distance equals speed times
time. If 1'm going 6O miles per hour,
and do so for 3 hours, then I've
traveled 3 x 60 or-180 miles afl told.
For our radio signal,ﬁ we multiply
speed {300,000,600 meters per sec

ond} times time or period
{1/3,625,000 sec.) thusly:
.300,000,000/1 x 1/3625,000 =

300,000,000/3,625,000 which equals
300,000/3,625. 1f youre not guite
sure how we got rid of those last 3
zeros at the end of each number, and
you'{l find that you get the same

T answer as you would if you simply

dropped those last zeros, providing
you drop the same riumber of zeros
from top (dividend, numerator) and
bottom {divisor, denominator). The
principle is simple. You're just
dividing some power of ten (we'll go
into powers later on) by itself, and, as
you probably rezlize, whenever you
divide something by itself, the result
{quotient) is T, and 1 times anything
is that same anything. So just by
cressing out tha same number of end
zeros on lop and bottom, you've
carried out a division and gotten rid of
a hidden 1!

Before we find what 300,000/3,625
equals, you might notice that 3625 is
our original frequency, but as it would
look expressed in kilohertz {(kHz). In
other words, 3.625 MHz equals 3625
kHz {equals 3,625,000 Hz or cycles
per second}. We'll get back to thisina
later lesson, and show how to use cur
formula, f = 300,000,000/wavelength,
with megahertz, kiloheriz, or Hertz
{as we are in this lesson) without
converting the megahertz or kilchertz
into Hertz.

Continued on page 23
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'New Products

OPTOELECTRONICS FC-50
FREQUENCY COUNTER
IMPRESSIONS

Considering myself a confirmed
UHF/VHF enthusiast, | was pleased to
review a new frequency counter useful
in the UHF spsctrum. My present
counter is a home brew 50 MHz job
construcied on perfboard, with a pre-
scaier that starts to gasp at 450 MHz.
Thus, the new Optoelectronics FC-20
ceunter with 600 WT prescaler could
not have come along at a better time!

Optoelectronics is best known for
their clock kits and electronic com-
ponents. | was surprised 1o discover
that they also offer a quality counter,
available in kit and pre-built form.
The basic counter is the maodel FC-50,
which will respond in the range of 10
Hz to about 85 MHz. | evaluated a
factory-built model, although instruc-
tions for the kit builder were pro-
vided. The user instructions provided
with the kit assume some knowledge
of components and mounting tech-
nigues; even so, they are easy 10
follow, and are complemented with
several pictorial diagrams.

The FC-B0 requires five volts for
operation; thus, it can be used in the
field with battery power and a 309
requlator. The eight digit LED display
features leading =zero suppression,
which means that only the significant
digits of the frequency being moni-
tored will be displayed. The sup-
pressed display is controlled by a
front panel toggle switch. The LED
display features .4'° digits for easy
reading, In addition to the leading
digit suppress switch, front panel
controls consist of a power switch,
gate time control, and a prescale
switch 1o enable the optional 650
MHz prescaler. The gate time control
is a two-position switch which allows
either a one second or 1/10 second
sample time. In effect, this allows the
display 1o be updated on either of the
time intervals. A BNC connector is
provided for rf injection.

The FC-50 counter has a claimad
accuracy cof 1 ppm (:.0001%).
Stability after 25 minutes is also 1
ppm. Input sensitivity to 50 MHz is
10 mV rms, and impedance is 1
megohm with a load of 20 pF. If the
600 WT prescaier is used, the input
requirements increase 10 about 150
mV rms.

Using the counter is a snep! |
plugged my unit in and allowed a
warm-up period of 10 minutes. My rf
probe consisted of a three-inch clip
lead twisted into a turn ceil. This coil
was attached to a short piece of coax
which terminated in a BNC connector.
| had a 2m Wilson HT nearby, which
provided an easy test. Preste ... the
HT provided an accurate count at
distances up to five feet from the
counter! It was an easy job to cali
brate my HT ... sure encugh, several
channels were off frequency. MNo
wander | couldn’'t hit one of the
“local” machines!

The real test came with the 450
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MHz HT. This rig provides only 500
mW of output, and was originally
calibrated by the old “tweak until you
access the machine” method. Amazing
— the counter immediately indicated
the frequency, and, as it turned out, |
was close. Without wasting any time, |
checked my entire UHF setup, using
the simple coil pickup in all cases.
in rmy opinion, the Optoelectronics
FC-50 counter and 650 MHz prescaler
are hard to beat for the price. The
eight digit display makes accurate
UHF counting possibie, and the accu-
racy is definitely OK for amateur use.
Housed in a 68" x 6™ x 3" plastic box,
the counter is attractive and portable.
The most amazing thing about the
FC-50, however, is the price. The
basic 66 MHz unit in kit form is
availzble for $119.95, complete!
Factory wired, the unit costs $165.95,
The prescaler kit is available for
$29.95, and mounts inside the FC-50
case. This option is controlled by the
front panel prescale switch, Sockets
are provided for all IC packages, and
quality componenis are in evidence
throughout the counter. Optoelec-
tronics, Inc., Box 219, Hollywood FL
33022,
John Molnar WA3ETD
Executive Editor

YAESU INTRODUCES
THE MEMORIZER

A solid state, fully synthesized 800
channel 144-148 MHz twa meter FM
transceiver, Model FT-227R, featuring
a photo optic sensor, has been an-
nounced by Yaesu Electronics Corpor-
ation of Paramount, California. This
new Yaesu product has a memcry
circuit to put you on any preset
channel with a flip of the memory
switch, and has been designated the
Yaesu “Memorizer.”

Frequency readout is by means of
four large LEDs. Optical sensing elimi-
nates switch problems in frequency
selection. PLL technigues are used for
fully synthesized frequency controi in
5 kHz steps, and a special memory
circuit allows instant return to any
preselected frequency within the two
meter band. Plus or minus 600 kHz
offsets, plus any odd split within the
two meter band, can be achieved using
the mamary circuit.

The new FT-227R has gutomatic
final protection, PLL unlock protec-
tion, and a busy channe! indicator. It
provides built-in tone burst, plus op-
tional tone squelch-decoder, and selec-
table ten Watt or one Watt output. It
axceeds the iatest FCC requirements
with spuries well below the minus 60
dB down requirememt with superior
cross modulation, overload, and image
rejection. Compact {180 mm x 60 mm
x 220 mm), lightweight (2.7 kg.), the
FT-227R requires 800 mA an receive
and 2.5 Amps on transmit at 13.8 V
de pius or minus ten percent. And,
best of all, it is priced at under $300!
The Yaesu FT-227R is scheduled for
late September delivery to all
authorized Yaesu dealers. Yassu Elec-

Integral’s Modet 42 current tracing meter.

tronics Corporation, 15954 Downey
Ave., P.O. Box 498, Paramount CA
90723, (213) 633-4007.

WIRE-WRAPPING
WIRE

The finest industrisgl quality AWG
30 (0,25 mm} wire-wrapping wire is
now available on compact, convenient
50" {15m} rolls. Perfect for small
production applications, prototype
jobs, or amateur electronics projects,
the wire is silver-plated OFHC copper
with Kynar insulation. This premium
insulation combines excellent elec-
trical and mechanical characteristics
with easy stripability and is available
in 4 colors (red, white, blue, and
yellow}, packaged on 1-5/8" {40 mm}
diameter spools for easy handling and
storage. Available for immediate
delivery. Q.K, Machine and Tool Cor-....
paration, 3455 Conner Street, Bronx
NY 10475,

CURRENT TRACING METER
INTRODUCED BY

INTEGRAL ELECTRONICS = =7

CORPORATION

A current tracing mezer,
MICROPROBER Model 42, recentiy
introduced by Integral Electronics
Corporation, is specifically intended
for isolating defective ICs on as
sembled printed circuit boards. The
new instrument is especially useful in
the troubleshooting of bus-oriented
circuitry, such as encountered _in

microprocessor assemblies. Detection
of random solder shorts on printed
circuit boards and location of extra-
necus wires in back planes and wire-
wrap assemblies are greatly simplified
with the aid of this device. The
sensitivity of the current gracer,
spanning a 10,000:1 range, permits
equally effective fault isolation of
TTL, DTL, CMQS, and ECL eircuits.
The instrument is portable and
powered by a single 9-voit battery,
providing up te 300 hours of con-
tinuous operation.

Available from stock o 45 days at
$94.50 each. For further information,
contact Marcy Talbot, Sales Manager,
integral Electronics Corporation, P.O.
Bax 286, Commack NY 11725, tele
phone (516) 269-9207.

NEW TWOWAY
TEST SET INCLUDES
COMPLIMENTARY
CARRYING CASE
A Thruline@ directional RF watt-
meter and a Bird 100 W dry load
constitute the core of the new mode!
4300-064 test set. Selectad especiaily
for convenience in servicing mobile
communications  equioment, acces
sories include an f sampier with
variable level control for signal fre-
quengy, spectrum and envelope
analysis, two UHF connectors, two N
connectors (on the Model 43 watt-

Contipued on page 168

The “Memorizer” from Yaesu Electronics Corporation.



Looking West

from page 20

more and more often. And who from?
Your users. And how many users are
there versus how many suppliers?
Repeater operators f{owners): You
don’t stand a chance.

"Okay, what's the answer? You
can’t do it by legislation, It has 1o be
done in a voluntary manner. No two
ways about it. You have to have an
end objective, and your end objective
must be to make better use of the one
resource you have, the spectrum. You
have to relate what you are doing to
the users of your service. You have 1o
ally wyourselves as repeater operzators
fowners] with the organizations that
yeur users belong to — Red Cross,
Szlvation Army, ARES, RACES. Sure,
RACES is part of the repeater oper-
ators group. ! can think of two
RACES repeaters that in times of
disasters turn themselves off!

“"Suggestion {it's been made before,
but please give it some serious
thought}: You've got some very com-
petent people here. Consider, over a
period of two vears, phasing in some-
thing like the following, which is
modeled primarily after tha commer-
cial FM breadeast practice. You have
class A, B, and C staticns, from very
tow power local machines {and this is

installed in someone’s sub-basement,
running a haif a Watt to a wet noodie)
to the ‘clear channel stations’ {wide
coverage), maybe like a .34/.94 on Mz,
Wilson. Who knows? Chances are ex-
cellent that if you approach it from
the same allocations viewpoint that
the FCC has in the past used for
allocation of FM frequencies {com-
mercial ones for broadeast), you can
increase the number of repeaters on
the air by three- or feurfold without
increasing your spectrum. But you arg
going to have to instill in your
members a discipline that currently
does mot exist. |t will have to be done
by cooperation. This is probably going
to require an alliance with users, and |
am delighted t© see someone from
northern California here freferring to
MNARC Chairman Dave Merts), "cause
that’s where it begins.

““As a start, the only repeater that |
am presently a user of is the ANY
repeater in Pasadena. Talking to the
peaple on that repeater, | understand
that thers is a potential conflict with
AQD here in the Claremont area of
San Diego. We are willing in Pasadena
to reduce our ERP to 1 Watt. That
will give us the possibility of covering
the San Gabriel Valley and a portion
of Los Angeles. We challenge AQD to
do the same thing. This kind of thing,

headaches for your technical com-
mittees, and probably will give you a
better system all around. That and
aligning yourself with the Red Cross
or any other communications user.
Remember, you are only in business
because your users let you stay in
business. The moment they tire of
you, there goes your toy. No longer
can you put these things (repeaters)
on the air for your own personal
amusement — which is what most
repeaters are on the air for, I'm sorry
{to say).

"That's the end of my general
comments; | was defighted to see
SCRA members at the L.A. Council of
Radio Clubs meeting. To my knowl-
edge, that's the first they had ever
atiended a meeting. | hope it occurs
more often. Okay, enough of the
lecture; any guestions?”

This was transcribed directly from
tape recordings made at the time and,
with the exception of the deletion of
his opening remarks pertaining to
WARC '79, is presented totally un-
edited. Comments on the foregoing
can be made sither directly te Mr.
Hoover or to him through this
column.

THE BIG FIRE

By now, most of you are aware of
the fact that this summer California
suffered some of the worst wide-area
fires in the state’s history. Thay
seemed to spring forth without warn-
ing to consume hundreds of thousands
of acres of valuable land. In the case

of the big Santa Barbara fire,
hundreds were left homeless in the
fire's wake.

| have received many reports of
how amateur radip — both HF and
VHF — has been working at the front
lines to provide the necessary com-
munication when cailed upon to do
s0. As | write this, the giant Marble
Cone fire has just been “contained,”
and the weary firefighters are into
their final “control” phase of the
fight. 1t still will be many days before
it’s out.

Two people who have supplied
information for us are Bob Couger
WEKPS, who lives up near the Santa
Maria area, and Bob Jensen WGV GQ,
who was up in the fire area with & film
crew. Their information, along with
input derived from a report given tw
the SCRA by Scuthwestern Division
Director John Griggs W6KW, make up
the background for what you are
about to read.

The most important aspect of ama
teur radio’s involvement in the fire
fighting efforts was that amateurs
arrived “ready to set up communica-
tions” — but were not pushy about it.
They simply let those in charge of the
overall effort know of their avail
ability, and then waited to be asked to
participate. They did not have to wait
very long for the call. The fire being in
the type of terrain it was, very little
land-based communication already
existed — and what there was in the

Cantinued on page 27

akin to JR's comment about it being | think, will lead to a lot fewer
from page 21 time, and applied it to our case,

Now back to that 300,000/3,625.
Dividing out, we get B2.8, the length
of one wavelength of our 3.625 MHz
signal i meters. | leave to the reader
the exercise of converting 82.8 meters
to feet. Just remember there are 38.37
inches in a meter. The answer is
beiow.™ You may have noticed that |
did not carry the division above out
beyond cne decimal point. The reason
is simpie. There's no reason to be
more sccurate than that here. You get
a feel for proper degree of accuracy as
you increasingly bump into reaiity.

Finaily, let’s tie everything together
so we can see what we've done and
where we've been. We started, you
recall, with the formula f =
300,000,000/wavelength, which, with
further symbolism, s f = ¢/, This can
be tortured into the two wvariant
forms: f x X = ¢ {or simply fA = c;
multiplication sign need not be writ-
ten between two letters, and two
letters naxt to each other are under-
stood to be a multiplication} and c/f =
x. Then we took our elementary-
school formula, distance = speed times

¥271.7 feet. We multiply 82.8 by 39.37 to
get 3289.8, the number of inches in 82.8
meters. Then divide by 12, getting our
answer.

getting wavelength = 300,000,000
times period. And since period is 7
over frequency, we derived, really, the
formuia, wavelength = 300,000,000/f
or x = cff, which, as you can see, is
the second variant above, only written
with the symbaols interchanged from
one side of the equal sign to the other
{after all, it doesn’t make much differ-
ence whether you say 2+ 2=4grd =
2 + 2, does it?). So really, you don’t
need to remember the formula: fre
quency = 300,000,000/wavelength.
All you need is distance equals speed
times time, remembering that in our
case distance is wavelength, speed is
300,000,000 meters per second, and
time is T over frequency. And if you
can't remember what wvariants the
formula can take, go back to a simple
problem, eg., 2 x 3 =6, % 6/2=3
and 6/3 = 2, but notice that 6 x 3
does not equal 2, nor 6 x 2, 3, nor
does 3 + [divided by) 2=6, etc. Only
variations that work with numbers
will work with letters. So, fc # A [#
means “does not equal”}, ffc # A, etc.

Mow, with all this logic and all
these tricks under your belt {if you'll
pardon the mixed metaphor), here are
a couple for you to work out. Check
yourself against the answers {and
work) below.

1. What is the free space wave-

length of a 146.94 MHz signal (meters
and feet)?

2. What is the frequency of a signal
whose free space wavelength is 5
inches?

Answers

1. We use the formula A = ¢/f. The 146.84
WHz is 146,940,000 eycles per second. So
we sve:
30,000/14,684 = 2.04 meters. Multiply 2.04
* 39.37 and we have 80.31 inches. Divide by
12 and we have 6.69 fest.

2. Here we are looking for frequency, so we
usg the formula f = cfA. Our formula
reguires meters, remember, rather than
inches. So we must first convert 5 inches

-300.000,600/146,940,000 = =

inte meters. Since there are 39.37 inches in
one meter, we arg here dealing with 2 lot less
than one meter. In fact we are dealing with
§/39.37 of a meter. Divide that out and we

-have 0.127 meters. Slipping that into the

formula, we have f = 300,000,000/0.127 =
2,362.204,600, Again, we need not carry the
division all the way out. Just put in the
correct number of zeros after-working it out
a reasonable amount, S0 25 10 get us into the

_right magnitude. 2.362,204,000 cycles per

second is 2362204 MHz, which is our
answer. This matter of how far o work a
problem out is not terribly important for
our purposes, since FCC exams are multiple
cheice and once you have the first couple of
digits and know the size of ths answer
{whether hundreds, millions, or whatever],
you can gasily select the correct answer.

Tracking

the Hamburglar |

STOLEN: Collins KWM 2, s/n 11023,
Johnsan Viking 250 Watt matchbox,
swr bridge, Eico tube checker, electro
voice dynamic mabile mike, volt ohm-
meter, and all my old 73 magazines
starting fromn the first issue through
ahout 1962, Contact Richard M.
Qlson, 5123 Mezzanine Way, Long
Beach CA 90808.

PURLOINED: Heath HW202 with GE
mic and BNC ant conn. on back.
WB8TDW, Ohio lic. No. NA228853,
and S$S No. 232-72-8842 marked in
metal of case. Rig was removed from

car in Las Vegas. Nevads. Contact
Chuck Young WB8TDW/7, 2165 E.
Rochelle =79, Las Vegas NV 89109,
{702) 733-8248.

SHANGHAIED: Heath Mecdel 2021
handie-talkie with Model 201 touch-
tone pad built-in,. Channel switch
wired wrong in that channels 3, 4, and
5 go to crystal sockats 3, 2, and 1,
Crystalled for 146.52 (ch. 3), 146.6565
(ch. 4}, and 146.94 {ch. 5). Stolen
July 23, 1977 in Westport CT. 5. W.
Daskam KI1POK, 38 Settlers Trail,
Stamford CT 06203, (203} 329-0187.
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Build the

Omni-OSCAR!

-- practical omnidirectional antenna

Jay Buscemi K20VS
8 Wexford Ct,
St. James NY 11780

Due to the extremely
good sensitivity of the
receiver on Mode B, OSCAR
7, extensive antenna arrays
with high gain for the 432
MHz uplink are hardly re-
guired. In fact, excessive erp
due to the use of high gain
arrays by ground stations has
been a problem for some

time. High uplink erp causes
the agc on board OSCAR 7 to

L

desensitize the receiver, thus
preventing weaker stations
from accessing the satellite.
Also, the batteries may be
excessively drained by the
high current demand,
shortening their life.
Therefore, simple low gain
antennas with omnidirec-
tional <characteristics are
appropriate for use on this
mode. 50-70 Watts of rf into
a unity gain antenna will fully
access OSCAR 7 for all but
the most marginal conditions.
The use of an omnidirectional
uplink antenna Js a  tre-
mendous advantage during a
satellite pass, as it eliminates
the need to track the satellite

in azimuth with a directional
array. In addition, certain of
the antenna designs described
here also provide good over-
head coverage. Gain arrays
perform poorly at high eleva-
tion angles unless an elevation
rotator is also provided fo
the antenna. ]

All  the antenna types
described here may be con-

CONSTRUCTION= r

structed for either two meters
or 432 MHz. Dimensions for
both bands are given in Table
1 and refer to the dimensjons
designated by A, B, C, etc. in
the figures.

Quarter Wave Monopole

The simplest omnidirec-
tional antenna is called the
quarter wave monopole (also
called the vertical ground
plane), which consists of a
single vertical element, one-
quarter of a wavelength long,
mounted over a ground plane
of at least one-half wave-
length on a side (Fig. 1). This
antenna produces a doughnut
shaped pattern with a null
directly overhead and the
pattern falling to zero at the
horizon. Obviously, the omni-
directional term as applied to
this antenna is only mean-
ingful in the azimuth plane.
Its elevation plane pattern is
symmetrical but certainly not
omnidirectional. This antenna
becomes quite ineffective at

_elevation angles greater than

40 degrees from the horizon,
making it almost useless on
sateflite orbits. which pass
close (up to 300 miles) to the
ground station. Still, its
simplicity makes it useful for

= some applications,

Construction of the mong-
pole is nearly trivial — mount

_—NO.& OR NO.IO

BUSS WIRE

COAX
CONNECTOR

ALUBMINUM OR
COPFER SHEET

R

NEARLY
\ CIRCULAR

POLARITATION—

VERTICAL

/
\x COAX TO TRANSMITTER

ELEVATION PATITERN

e

KULL
OVERHEAD

'DOUGHNUT' SHAPED

|

hNuLL

Turnstile over ground piane (432 MHz). Fig. 1. Quarter wave monopole.
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Sloped turnstife aver ground plane (432 MHz).

a panel-mount BNC or N con-
nector in the center of an
aluminum or copper sheet
and solder a quarter wave
fong piece of #8 or #10 bus
wire to the center pin. The
vswr should not exceed 1:5
io 1 without further match-
ing. Trimming the length of
the wire will permit a closer
match, if desired.

Dipole Over a Ground Plane
{Fig. 2)

Another simple antenna
which works well on over-
head passes of the satellites is
the half wave dipole over a
ground plane. This antenna
provides some gain (1.5-2 dB)
overhead, but has nulls off its
ends and near the horizon.
Like the simple quarter wave
monopole, it is [linearly
polarized (horizontal), so
fading due to rotation of the
satellite with respect to a
ground station is still present.
Manual switching between a
vertical and horizontal
antenna can be done during

satellite passes to pick the.

best polarization at any given
time.

In order to minimize the
effect of the nulls off the
ends of the dipole, this
antenna should be oriented so
it favors NNW-SSE (in the
continental US), as most
ascending node passes go out
to the NNW during the eve-
ning, local time.

No balun is required. The

antenna paitern may be
slightly skewed, but no real
advantage is gained by
feeding the antenna in a
balanced mode. Purists can
add a quarter wave de-
coupling sleeve over the
upright feedline.

As with the quarter wave
vertical, the vswr as con-
structed will generally not
exceed 1.5 to 1, and the
dipole element lengths may
be trimmed to achieve a
perfect match. The spacing of

Top view. Sloped turnstile over ground plane.

best ommidirectional coverage
in the elevation plane. Some
gain can be achieved by vary-
ing this spacing at the
expense of pattern symmetry.

The dipole elements are
constructed from 1/8”
diameter copper or aluminum
tubing, flattened at the end
and fastened to a plastic or
printed circuit Dboard disc
with #4 screws. The feedline
(and vertical support) is made
from a length of semirigid
coaxial cable

{RG-405 or,

mounted on the ground
plane. Do not ground the
coax connector to the ground
plane — it should be mounted
on insulated spacers. Cut a
clearance hole in the ground
plane to provide connector
access from the bottom.

Turnstile Over Ground Plane

A worthwhile improve-
ment over the sifmple dipole
may be had by adding an
additional dipole fed 90
degrees out of phase to the

the dipole off the ground equivalent) which is soldered simple dipole described
plane has been chosen for to a coaxial connector 2bove. This provides two
CONSTRUCTION-
DETAIL X
%Bﬂ/DETAILY . Ry
‘ — RIGID COAX
o il L e
GROUND
PLANE ———=

l
5

A

A/ - D:u('% ar
N ALUMINUM OR
CETAIL X COPPER SHEET

SOLDER
PIGTAILS

[J«—— SPACERS {INSULATED]
I/4in BIGH

CLEARANCE HOLE
IN ' GROUND FLANE

COAX TO TRANSMITTER /

DETAIL ¥

ELEMENTS -
FLATTEN ENDS &
DRILL /8 in DA,

ELEVATION PATTERN

/SMALL DIP OVERHTAD

5 ; AP ;,

NULLS OFF ENDS
OF DIPGLE

_-CENTER
CONDUCTOR

AZIMUTH PATTERN

D

NULL

NO.4 SCREWS &
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\“\ 142 - 2in. PLASTIC DISC

Fig. 2. Dipole over ground plane.
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advantages: the antenna will
be circularly polarized over-
head, and the nulls off the
ends of the simple dipole are
elimipated, providing a more
upiform azimuth pattern.
This antenna, commonly
called a turnstile, has been
extensively used for HF and
VHF ground comrmunica-
tions, but its major advantage
is in satellite communications
- circular polarization over-
head is not a factor in ground
communications use. Circular

CONSTRUCTION -

TYPICAL-
4 PLACES

polarization minimizes polari-
zation fading overhead when
the satellite tumbles or
rotates. Near the horizons,
this advantage is lost and the
antenna exhibits essentially
horizontal polarization unless
it is aimed at the satellite
with an elevator rotator.
Obviously, an azimuth rota-
tion is of no advantage, as its
azimuth pattern is essentially
omnidirectional.
Construction of the turn-
stile is merely an extension of

the technique used for the
single dipole over a ground
plane {Fig. 2). Two additional
dipole elements are installed
on the plastic disc at right
angles to the original dipole
(see Fig. 3). To obtain cir
cular polarization, a one-
quarter wavelength phasing
line fabricated from RG-405
rigid coaxial cable is con-
nected between the dipole
elements. This phasing line is
bent into a loop and sup-
ported by its solder joints.
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Detail X of Fig. 2 is also
applicable for mounting and
feeding this antenna configur-
ation,

If the element lengths, line
lengths, and spacings listed in
Table 1 are used, vswy should
not exceed 2 to 1 over the
satellite bandwidth. A near

perfect match may be
achieved by trimming the
element lengths and their

spacing off the ground plane.
Adjusting the phasing line
length for perfect circularity
overhead is possible but not
critical in this application, as
some ellipticity overhead will
be of little consequence.

Sloped Turnstile Over
Conformal Ground Plane

A developmental antenna
presently in use at K20VS
was designed and constructed
to overcome one of the major
drawbacks of the antenna
previously described. All the
monopole and dipole con-
figurations exhibit either aff
vertical  {monopole) or alf
horizontal polarization on the
horizons, thus creating polari-
zation fading 'when the satel-
lites tumble and rotate. A
combination of vertical ard
horizental polarization (s/arz)

“ at the horizons would be an

advantage in obtaining the
more uniform performance
for all orbiting satellite orien-

-~ tations.

Thus the elements of the
basic turnstile were recon-
figured at a 45 degree angle
and the ground plane beneath
them, was shaped to be
parallel with each element.
Overhead, the antenna is still
essentially circularly
polarized with slightly less (1
dB or so) gain than the simple
turnstile, but the overall gain
in uniform performance Is
worthwhile. In actual tests at
this station, no measurable
difference in overhead perfor-
mance was observed between
this antenna and the turnstife.

Basic feed and phasing line
construction s identical to
the turnstile (Fig. 3), and the
feedpoint connector is
mounted on the base ground
plane similar t¢ Detail X in
Fig. 2. The elements (Fig. 4)



are bent down at a 45 degree
angle to the horizontzal and a
conformal ground plane is
fabricated from either alum-
inum sheet or thin copper or
copperclad printed  circuit
board material. The use of
thin copper sheet allows the
ground plane assembly to be
soldered together with a
250-300 Watt soldering iron
or torch.

Again, dimension adjust-
ments may be required if
close matching is desired.

Furthermore, slight adjust-
ments {x10 degrees) in the
element droop angle will also
affect the wvswr {ond the
pattern). This angle adjust-
ment should be used only as a
final tune-up step. Element
lengths have the largest effect
On VSWr.

Results from this antenna
were surprising. The 432 MHz
prototype was completed five
minutes before a Mode B pass
favoring US east coast-Europe
contacts. A six-foot
piece of RG-58 was tem-
porarily connected to the
antenna and the KLM Echo
70 (10 Watts output). Three
western European stations
were worked on that pass
with no difficulty. No in-
ference is intended that this
design is the ultimate omni-
directional antenna. Rather,
it is presented as an example
of an unorthodox design
which can serve as a starting
point for further develop-
ment and experimentation.

146 MHz
Reference Figures Use IN cMm
A ¥ 1,2, 3 Ground plane 40.5 102.8
edge size ‘
B 1,2,3,4 Radiator length 20.2 51.4
[ 2,3,4 Ground plane 7.8 45.2
spacing
[ ** 3,4 Phasing line 121 30.8
length
E 4 Triangle height 28.5 72.4

Dimensions

432 MHz 435 MHz
1N CM IN CM
13.7 34.7 13.6 34.5
6.9 174 6.8 17.2
6.1 15.3 6.0 15.2
4.1 i04 4.0 10.3
9.6 245 9.5 24.3

Table 1. Phvsical dimensions. *Minimum sizes. **Note: Assumes velocity factor = 0.6. For
different coax, use l4 wavelength electrical length.

of the height of the antenna.
These antennas perform well
overhead and at higher eleva-
tion angles almost indepen-
dently of their physical
height above ground, but per-
formance out at 2,000 miles
(sateliite near the horizon)
could be severely compro-
mised by terrain blockage.
Good low angle (DX) cover-
age is best accomplished with
a unidirectional array, such as
a yagi or collinear, mounted
high and in the clear. An
existing VHF array with
azimuth control in conjunc-
tion with an omni type anten-
na for higher radiation angles
is an ideal combination for
all-around satellite work.

As stated before, the
antennas described here are
hardly the ultimate in omni-
directional types. Further
development and experimen-
tation is most rewarding with
antenna design. For example,
the sloping turnstile might be
further improved by extend-
ing or reshaping the ground
piane, adding an additional
set of dipole elements at a 45

comparisons of several
antenna designs ¢an be made
quite easily using the satel-
lites themselves as an antenna
range signal source. A typical
pass of 20-25 minutes permits

switching between the
antennas under test and
evaluation of the results.

Modification may be accom-
plished in time for the next
pass. The actual pattern of an
antenna may be estimated by
physically holding the anten-
na (particularly 432 MHz
versions) and rotating it while
pointed at the satellite (to
estimate circularity), chang
ing its elevation orientation,
etc. Fading effects from the
satellites themselves tend to
be of relatively slow duration
(3-4 minutes), so measure-

ments of comparisons madé ™ satellites may serve as per-

within 2-3 minutes effectively
eliminates errors caused by
the satellites or atmospheric
conditions.

~ Gain estimates for higher
gain VHF arrays may also be
made using the satellite by
switching back and forth
between a reference antenna

station receiver. A caiibrated
attenuator will permit more
accurate measurements. Set a
level with the reference
antenna, switch to the gain
array, and insert attenuation
in the antenna line until the
received level is the same as it
was with the reference
antenna. The gain of the
array may then be read off
the attenuator dial. Ob-
viously, different line losses
must be accounted for and
the  polarization of both
antennas should be the same.

The present OSCAR satel-
lites are providing the
amateur fraternity with a
unique oppestunity for
VHF-UHF antenna experi-
mentation. Future “sta-
tionary” (geosynchronous)

manent antenna ranges in the
sky, permitting extended
development, adjustment,

. -—.and measurement times for

antenna work.

It is hoped that the ideas
presented here will encourage
further experimentation and
development in  VHF-UHF

Summary degree angle above the (e.g, dipole} and the antenna  antennas and fili a need for
As with all antennas, good horizental, adjusting the under test while observing the  the present OSCAR  satel-

horizon coverage is 2 function droop angle, etc. Accurate received signal level on the lites. m.
state {and ewen from out-of-state) Metorola repeater (destined for

Looking West

from page 23

way of phone service was being over-
loaded with traffic. Much of the com-
munications handled by amateurs was
what might best be termed of the
“health and welfare” variety, per-
mitting firefighters to0 get word to
their relatives as to where they were,
locating people for other people, etc.
Iz should be noted that firefighters
came from all over the USA, and for
many there was but one way to get a
message to the “folks back home™: via

amateur radio. Amateur communica-
tions was not limited to this small
aspect, however — not by a long shot.

Both VHF repeaters and HF point-
ta-point were used to relay informa-
tion to and from areas where the fire
was being fought, relay firefighting
orders, and handle just about every
conceivable form of traffic that you
might imagine. in all, over three
hundred amateurs {under the direc-
tion of Ed Gribi, emergency coor-
dinater for the area) from all over the

volunteered their services at one time
or another. | am told that no offer of
help was turned down.

Repeater systems served well and
continue to do so. At least two
machines were brought intc the area
by concerned amateurs who realized
the communications need. One came
from & group at Vandenberg AFB, and
was installed at the Hunter-Liggett
Military Reservation near Paso Robles,
to give coverage from the Cuesta
Grade to Salinas. Its channel pair is
.28/.88, and it's under the trusteeship
of WELIO. i've also been told that the
.84/.24 group out of the Bay area
literally “smoke tested” their new

service atop Mt. Diablo)} by instaliing
it in a portable configuration at a
point near the northern tier of the fire
area. It performed flawlessly. Again,
it’s hard to know exactly what's trans-
piring since | am forced to report
from secondhand information rather
than from an eyewitness viewpoint.
Suffice it to say that amateur radio
and its people have done and are
doing their share and more to aid in
the formidable effort te stop ihe
raging infernos. They are giving their
time, talent, and equipment because
there is a need and a job to be done. |
am proud of each and every one of
them. They know and they care
They're getting the job done.
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Get Set

For OSCAR 8

-- details on the new bird!

Fig. 1. Up, up, and away! This photo of the OSCAR 7 launch
sfrows what's in store for AMSAT-OSCAR D.
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Gary L. Tater W3HUC

7925 Nottingham Way -

Ellicott City MD 21043
four, three, two,

Ii‘ive,
one, blast-off! Soon a

new amateur satellite will be

carried into Earth orbit. Are

you ready to start making
contacts via this new satel-
lite? |f not, read on, and
you'll discover what you need
to use AMSAT-OSCAR D (to
be called AMSAT-OSCAR 8
after a successtul launch).

Why AMSAT-OSCAR 8?

Because AMSAT’s Phase
Il spacecraft will not be
operational until early 1980
and OSCAR 6 cannot be
counted on until then,
AMSAT felt that AMSAT-
OSCAR 8 would provide a
continuation of the existing
amateur satellite program and
insure that amateurs would
have a reliable satellite for
communications over the
next few years.

One major objective of the
AMSAT-OSCAR 8 (AO-8)
mission is to provide a satel-
lite for use as an educational
tool in schools. Other objec-
tives include the continuation

- many countries

of demonstrations by stations
in the amateur satellite ser-
vice, experimenting with the
feasibility of using satellites
with smafl amateur terminals
fer bush communication,
emergency <ommunication,
communication between
medical centers and isolated
areas, aeronautical, maritime,
and land mobile communi-
cations, direct satellite fto
home voice broadcasting to
simple amateur receivers, and
other similar applications.
Further objectives are to
demonstrate special operating
techniques that enhance the
usefulness of low orbits for

these satellite applications
and to test a new communi-
cations transponder fre-
quency combination for
improved operation for
moderate power amateur
stations.

Building the Satellite

For longer than a year
now, AMSAT members from
have been
planning, designing, and
building a satellite called
AMSAT-OSCAR B. Because a
project like this is extremely
complex, it takes many
amateurs, pooling all their
knowledge and abilities, to
turn the stringent design and
reliability requirements into a
ready-to-launch satellite.

Some of the complex
issues that had to be settled
and turned info hardware
were the receivers and trans-
mitters for the transponders,
the antennas and antenna
deployment system for the
jarge antennas, the satellite
stabilization system, the
power system, and hardware
both in the satellite and on
the ground for commanding
the satellite. As a user, you're
primarily concerned with the
transponders that make satel-
lite communications so much
fun, but there are reafly
eleven major subsystems in
AO-D:

1. 2m to 70 ¢m tran-
sponder;

2. Two to ten meter
transponder;

3. Morse code telem-



1. Japan AMSAT Association 2m to 70 ¢m Transponder — Mode J
® |nput frequency passhand between 145.90 and 146.00 MHz.
® Qutput frequency passband between 435,10 and 425.20 MHz.

® Power output is 4 Watts PEP.

® Downlink passband is inverted from uplink passband.
® Linear operation — S88 and CW are preferred modes.
® Morse code telemetry beacon at 435.095 MHz.
2. AMSAT Two to Ten Meter Transponder — Mode A
® |nput frequency passhand between 145.85 and 145.95 MHz.
® Quiput frequency passband between 29.40 and 29.50 MHz,
® Downlink passband is not inverted from uplink passband.
® [inear operation — 85B and CW are preferred mores.
® Morse code telemeiry beacon at 29.40 MHz.

Table 1. Summary of AMSAT-OSCAR D transponders.

etry system;

4. Satellite command
system;
5. 10m antenna de-

ployment system;

6. Battery charge regu-
lator;

7. Solar cells;

8. Instrumentation
switching regulator;

9. Magnetic attitude
stabilization system;

10. Satellite structure,
wiring, and rf cabling;
11. 14-28 volt power
switching regulator.

Building a satellite like
AO-D proceeds pretty much
afong the same lines as most
electronic projects do. First,
each electronic system s
tested as a breadboard and
then laid out for a printed
circuit board. To insure that
the satellite functions reliably
for years, each integrated
circuit, transistor, and diode
is screened by burning the
part in by applying power to
the part for several hundred
hours. Then the component is
‘mounted onto a printed
wiring board. After each
system is mounted in the
satellite structure, the satel-
lite is tested wunder the
vacuum conditions and
temperatures it will see in
space. Because amateur satel-
lites are launched on a space
available basis, they are
mounted on the launch vehi-
cle neatly tucked under the
primary sateflife as you can
see from the accompanying
pictures. In Fig. 3 you can see
Dave W6OAL inspecting the
electrical connections for the
pyrotechnical shears which,
when fired, cut the Marmon
clamps that released OSCAR
7 from the Delta jaunch

vehicle. A heavy duty spring
then ejects the satellite into
its orbit path. A few seconds
later, the ten meter antenna is
deployed by a pyrotechnicai
shear imechanism aboard the
spacecraft. :

Getting Ready

There will be two cam-
munication transponders on
AO-8 for which you will need
equipment. Only one tran-
sponder will be operated at a
time because of spacecraft
battery constraints.

The Mode A transponder
is a two to fen meter unit
similar to the one on
AMSAT-OSCAR 7 and has
the same frequency plan
{(input frequency passband
between 145.85 and 145.95
MHz, output freguency
passband between 294 and
29.5 MHz). You should plan
to use about 80 Watts erp
made up of output power
from your transmitter, coax

cable losses, and antenna
gain. A ten meter preamp
should stand you well for

copying the Mode A down-
link.

The second transponder,
constructed by members of
the Japan AMSAT Associ-
ation in Tokye, uses a two
meter input, 435 MHz output
frequency combination which
has not yet been flown in the
AMSAT Phase [l series. This
transponder, designated Mode
1, operates with an input
frequency passband of
145.90-146.00 MHz, and an
output frequency passband of
435.10-435.20 MHz. The
power output is 4 Watts PEP,
so 2 small 435 MHz antenna
should produce a strong

Battery charge-discharge current

Ch. 1 Total solar array current
Ch. 2

Ch. 3 Battery voltage

Ch. 4 Baseplate temperature
Ch. 5 Battery temperature
Ch. 6 Rf power out. — Mode J

Table 2. Morse telemetry channels.

sighal to your receiver. As
noted in Table 1, the output
passband is inverted, i.e,
upper sideband uplink signals
become lower sideband
downlink signals. The same
transmitter you use for Mode
A can be used on Mode .

Antennas

In general, simple antennas
such as ten meter dipoles and
four element 2m and 70 cm
beams will provide excellent
results. The AO-8 Mode ] 435
MHz downlink antenna is a
simple monopole and  will
provide a linearly polarized
signal. Likewise, the space-

craft's Mode A ten meter
downlink antenna is a linearly

Fig. 2. fan W3GEY inspecting OSCAR 7 on the Deltq launch

vehicle,

polarized dipcle, oriented
perpendicular to the stabili-
zation magnet in the space-
craft as in AMSAT-OSCAR 6.

Although vou can transmit
on two meters to the satellite
using a linearly polarized
antenna and get good results,
if you are a perfectionist, you
might flike to try circular
polarization.

Both the Mode A -and
Mode | transponders on AO-8
use the same receiving
antenna, a canted turnstile
comprised of four 18-inch
lengths of Y-inch carpenter’s
rule fed by a hybrid and
matching network so as to
develop circular polarization.
One-port of the hybrid feeds
the Mode A receiver such that
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left-hand circular poliarization
is required by users in the
Northern Hemisphere and
right-hand circular polariza-
tion in the Southern Hemi-
sphere. A second port of the
hybrid is connected to the
Mode | receiver such that
right-hand circular polariza-
tion is required in the North-
ern Hemisphere, and left-
hand circular polarization in
the Southern Hemisphere.

Telemetry System

So that everyone can
watch the status and health
of the spacecraft, AMSAT-
OSCAR 8 will contain a six
channel Morse code telemetry
system. The Morse telemetry
on 29.40 or 435.095 MHz
will be set at 20 words per
minute, but you can slow it
down by recording it and
playing it back at a slower
rate. You will hear the telem-
etry as three digit numbers

with the first digit being the
channel number and the next
two digits being the telemetry
value. A sample telemetry
frame would look like this:
120 255 380 451 551 660 HI
120 255.

Although the equations to
convert the telemetry values
to engineering units have not
been finalized as of this
writing, the channel selec-
tions have been made and
they are listed in Table 2.

Using AMSAT-OSCAR 8

Once AO-8 becomes oper-
ational and you've assembled
your station, vou can begin
to make contacts picking up
new states and countries each
time you get on the satellite.
If you need help, contact
AMSAT at Box 27,
Washington DC 20044 for the
name of the nearest AMSAT
Area Coordinator who, as an
experienced satellite user, can

give you a hand.

In addition to making
contacts and working new
states through the satellite,
AMSAT hopes that you will
consider wusing AMSAT-
OSCAR 8§ to perform experi-
ments and educational
demonstrations. These efforts
gain amateur radic much
needed beneficial publicity
and provide AMSAT with
documented facts to support
requests for future launches.

Your experiments might
begin with such simple
experiments as Uusing a power
meter to plot the minimum
power needed to hear your
return signal in the downlink
from your earliest acquisition
of signal to loss of signal.
Possibly you could measure
the frequency change in the
beacon due te the Doppler
effect of the satellite’s veloc-

ity.

As a guide to what you
can do with AO-8, other
experiments are listed in
Table 3. Perhaps you can add
some interesting experiments
to this list. When vou com-
plete an experiment, be sure
to write to AMSAT with your
results, you will be contrib-
uting to the future of ama-
teur radio.

Conclusion

if yvou are already a user of
OSCAR 6 znd OSCAR 7,
then you’re set to operate
through OSCAR 8, and you
know how exciting satellite
communications are. If you
are not ready for OSCAR &,
then now is the time to get
your station ready 1o join the
fun. See you on AMSAT-
OSCAR8! =

A) Educational demonstrations in schools and for youth groups.
B}  Ranging (distance measurement) eéxperiments to determine satel-

lite or user position.

C} Doppler {range rate} measurements to determine sateilite or user

pasition.

D} Emergency Locator Transmitter (ELT) experiments to locate

downed aircraft or ships in distress.

E)  Small terminal user experiments using hand-held equipment, or
moebile terminals operated from an automobile, airplane, boat, motor-

cycle or bicycle.

F) Emergency communications demonstrations with portable equip-

ment.

Gl Medical data transmission™experiments, including the transmission
of analog or digital physiological data {e.g., ECGs and EEGs}.
H) Data collection from remote, unattended ground terminals (rain

gauges, wind gauges, e1c.).

1} ASCII data transmission expariments, inciuding remote accessing

of digital computers.

=y

J}  Stow scan and medium scan television experiments.

K} Remote control

experiments (such as radio control aircraft,

garage door opener, remoiely controlled kitchen ovens, etc.)
L} Transponder interlinking experiments between AQ-7 Mode B and

AQO-B Modes A and J.

1] Multiple access experiments {such as quantitative experiments to

evaluate the effects of power
technigues}.

sharing "with different modulation

M)  Ground station automation {closed loop menitoring of downlink
signals and automatic adjustment of uplink power and frequency}.

0] Broadcast demonstrations using the transponder in a single access
made, evaluating perfarmance for different modulation mocdes,

P) Extended range

communications

experiments to attempt

transmission or reception beyond the normal maximum satellite range.
R) Low power {QRP) user experiments 1o determine the minimum
power needed to sustain communications.

8) Traffic nets scheduled on the sateilite.

T) Automatic tracking of ground station antennas in azimuth and
elevation leither on an open loop or closed loop basis).

1] Unattended, automatic telemetry data coilection {e.g., using tape

recorders for later analysis).

V) Unarttended oniine or offline computer processing of received
Morse code telemetry data, with printout of parameter values and units.
Automatic decoding of Morse code characiers in the presence of noise.
W) Experiments involving physical parameters, e.g., determination of
spacecraft spin characteristics and orientation from telemetry data.

X)  Traffic handling with RTTY using autostart technigues.

Fig. 3. W6OAL puts the finishing touches on AMSAT-OSCAR
7
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Table 3. Experiments that can be performed using the
transponders and telemetry system aboard AMSAT-OSCAR 6.



YOU..
AND AMSAT PHASE II[

An exciting new era in amateur radio
is about to begin...the era of AMSAT PHASE
i OSCAR satellites.

Many of you are familiar with the bene-
fits of the AMSAT OSCAR satellites, notably
OSCAR 6 and 7. These satellites, with a com-
bined total of over 8 years in orbit, have
provided communications between amateurs
throughout the world. They have also pro-
vided a capability faor an educational program
in space sciences and many interesting
experiments.

AMSAT, with members and contrib-
uting groups worldwide, and headquarters in
Washington, D.C, has been responsible for
our current satellite program. Many people
feel that perhaps the greatest value of the
amateur satellite program is the dramatic
demonstration of amateur resourcefulness
and technical capability to radio spectrum
policy makers around the world.

The value of this aspect of amateur radio
as we prepare for the 1979 World Adminis-
trative Radio Conference (WARC) is enormous.

The AMSAT PHASE il satellite pro-
gram promises a continuing demonstration
that amateur radio is at the forefront of
modern technology. PHASE I satellites will
routinely provide reliable communications
aver paths of up to 11,000 miles (17,600 km)
for 17 hours each day. You can think of them
as a resource equivalent to a new band.

The cost of these PHASE 11l sateliites
is a projected $250,000. Commercial satel-
tites of similar performance would cost nearly
$10,000,000.

Your help is needed to put these
PHASE !il OSCAR satellites in orbit.

Your valued, tax-deductible contribu-
tion can be as smali as one of the 5000+
solar cells needed. A handsome certificate
will acknowledge the numbered cells you
sponsor for $10 each. Larger components of
the satelfites may also be sponsored with con-
tribution acknowledgements ranging to @
plaque carrying your name aboard the satel-
lites. Call or write us for the opportunities
available.

Your membersh:p in AMSAT is impor-
tant to the satellite program, and will give
AMSAT a stronger voice in regulatory matters
concerned with satellites. At $10 per year or
$100 for life, you will be making a most signifi-
carnt contribution fo the satellite program and
the future of amateur radio. You will also
receive the quarterly AMSAT newslietter.

Clip the AMSAT PHASE If coupon
below and send your support today. or call
202-488-8649 and charge your contribution
to your BankAmericard (VISA) or Master
Charge card.

T AMSAT PHASE 11}
am wlh Radio Amateur Satellite Corporation
- ny Box 27, Washington, D,C. 20044
o 202-488-8649

YES, I want to supporrAMSAT PHASE 11l OSCAR
satellites. Enclosed is:

Cs in sponsorship of

[ 870 Annual membership L $100 Life membership

I I
! I
| I
| solarcelis (& S10each) |
[ ] Send information on sponsoring farger sateftite com- |
| I
| !
| I
| I

pornents.
Name Calf AMSAT Member?
Slreet
City State Zip



Fred J. Merry W2GN
35 Highland Drive
East Greenbush NY 12061

Build An OSCAR

2m lIransverter

-- make QRP days a

here are in use on mode
B of OSCAR 7 possibly
200 28-432 MHz transmitting
converters made originally by
the Carmichael Communica-
tions Co. and more recently

by the Amateur Radio Com-
ponent Service. Using an
antenna system with a
modest gain, with 4 to 5
Watts output on 432 MHg,

these converters seem made

The complete transverter,
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success!

to ordey for low power
satellite operation. There are

many mode B users who will-.

attest to their performance.
WINU, for example, made
about 200 QSOs on mode B
with this converter and a
mediocre antenna during his
1976 Bermuda jaunt. Con-
sidering the successful track
record of this converter on
432, its S5B capability and
the improved tube perfor-
mance on 144, the idea of
building a 2 meter version
was attractive.

The circuitry of the two
meter model, shown in block
form in Fig. 1, is the same as

11EMHZ

the 432 model except for the
elimination of one stage in
the LO chain and the
appropriate changes in the LC
elements.

The schematic, Fig. 2,
illustrates the simple straight-
forward design characteristic
of this converter. A voltage
doubler circuit off the 6.3 V
ac line provides the voltage
for both the 2N4126 and the
2N3866 stages and also the
adjustable bias for the 6939
amplifier. Zener regulation is
used for the amplifier screen
and for the crystal oscillator.
The mixer is cathode biased.
Input jack J1 is terminated
with a 62 Ohm resistor,
which may be disconnected if
the drive is too low with it in
place. A 589 MHz crystal
may be used if the available
driver does not have 29.5
coverage. This will give a
mixing freguency of 28.1
MHz for an output on 145.9
MHz.

Construction details are

. shown in the photos. The
unit is built on a Bud CU247
cast aluminum chassis, using
the top as a mounting base. A
brass partition lengthwise
isolates the LO chain, which is
built on a circuit board. The

- mixer and amplifier shielding
is provided by two lateral
partitions. Five small brass
tabs on the.partitions provide

-a connection to the bottom

of the chassis to complete the
shielding when the unit is
placed in the case. Although
the construction is a bit
fussy, experienced builders
will have no difficulty in
duplicating either the 2 meter
or 70 centimeter converters.

For those interested in
building, a complete set of
information, drawings, and
photos covering the two
meter converter (and its 220
MHz and 432 MHz counter-
parts) is available from
ARCOS, PO Box 546, East
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Underside of the amp and mixer.

Greenbush, NY 12061, for $5
(to cover costs and postage).
These canverters are also sold
by ARCOS as assembled and
tested units.

For alignment, an output
indicator of some kind is
needed, and it is best to also
have a two meter receiver
tuned to the output fre-
quency {observing the §5-
meter as a tuning indicator).
The oscillator and doubler
stages may be tuned using an
rf probe and meter to max-
imize output. A counter, if
available, coupled loosely to
L2 will confirm that the
mixing frequency is correct.
The rf voltage at the point of
connection to the output
coax from the circuit board
should be 5 or more volts ac.
The mixer and amplifier
stages of the two meter
version of this converter do
not appear to have any
instability problems, although
there is a tendency to oscil-
lation if the mixer grid circuit
is mistuned to approach the
operating frequency. Spuri-
ous outputs, with proper
alignment, appear on the
Tektronix L.-20 to be over 40

dB down. At this low power
ievel, interference with other
two meter operations is un-
fikely and, at least in the
Albany NY area, has not been
experienced. (More than we
can say for some commercial
units we have tried to use for
satellite work.)

If you haven’t vet tried
low power, there are still
some surprises ahead for you
in satellite operation. ®

zamu: 3 62

Transmitting converter amplifier and mixer. Note intercom-

partmental shielding ulilized to insure stability,

Coil Data

LT — 9T — tap at 2%T — % in, diam. — #18 wire — 3/4 in. long
L2 — 5T — tap at 1T — % in. diam. — #18 wire — 3/4 in. long

L3 — not used for 144

L4 — 1%T % in. diam. — % in. leads — #22 insul, wire
LS — 3%T % in. diam. — 1 1/8 i, leads — #16 wire
L6 — 5T — % in. diam. — % in. leads — #16 wire

L7 — 4T — 3/8 in. diam. — % in. ieads — 18 wire

L8 — 3%T — % in. diam. — 1 1/8 in. leads — #16 wire
19— 1T — % in. diam. — 3/4 in. leads — #22 ins. wire

Variable Capacitors — Air Type

C1,C6— 110 6pF
C2, 3, C4, C5 — 2 t0o 11 pF butterfly type

T2
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Pat Gowen G3IOR
17 Heath Cres.
Hellesdon

Norwich NR6 6XD
Norfolk

England

Predicting OSC

Propagation

-- not always simple

he earliest case of un-

expected radio propaga-
tion from an artificial satellite
took place in early October,
1957, soon after the launch
of SPUTNIK 1. Radio ama-
teurs observed good copy of
the world's first man-
launched satellite on 20.005
MHz when it was on the

M

L™ CONDITIONS
COMDITIONS
TEDNS e

opposite side of the Earth to
the listener, but not always
when it was to be expected,
coming up over the horizon.
Thosé observations made
during the relatively short life
of the spacecraft tended to
indicate that good conditions,
e.g., a high MUF, were coinci-
dent with both of the notice-
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MINUTES BEFORE PREDICTED A 0§ HORIZON  MINUTES PUST 405

Fig. 1. OSCAR 7 28502 MHz beacon downlink strength
through time in typical different conditions (HF).
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able effects. Sub-F2 layer
reflections during the high
sunspot years with the conse-
quent high level ionization
were apparently responsible
for the antipodeal signal, with

layers limiting the signal at
low angles when the maxi-
mum density path was
between the beacon and the
listener.

A similar effect was appar-
ent on some of the earlier ten
meter beacon OSCAR space-
craft."'* With the advent of
the OSCAR 6 and 7 Phase [
spacecraft in high orbit, well
above the maximum possible

F2 layers and launched
during low sunspot years,
similar happenings could

hardly have been predicted.
Although infrequent, such
abnormalities have becn evi-
dent.? .58

Evidence of beyond-the-
horizon audibility of both the
145 and 435 MHz beacons is
very rare, bul carly hearings
and late losses have been
reported, although rarely for
more than three minutes
from the calculated AOS or
LOS time. One would hardly
expect effects like forward
scatter to be evident when
the signal source is of less
than one Watt erp due to the
attenuation placing the small
signal source “well below the

noise level at the receiving
end.
There is, however, con-

)

" siderable evidence of the two

meter uplink of OSCAR users

accessing the satellites
for up to seven minutes after
the time when, according

to path theory and calculation
geometsy, the signal should
have ceased to be tran-
sponded by the spacecraft.
They, regrettably, fell far
short” of the thirty minute

the attenuation of lower extra presence of the 29 MHz
2 “RORMAL" CONDITIONS
1 — ——— "POCR" CONDITIDNS
——————— “GOOD" CONDITIONS

]
e
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Fig. 2. OSCAR 7 returned (145.95 MHz) signal on 29.5 MHz
downlink in typical different conditions (HF).
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Fig. 3. Contour mapping of maximum disiance AO-6 and
AO-7A 10 merer detection on polar equidistant projection.
Polar areas of no subsatellite points are marked '+ as these
are non-definabie. Note the distortion of horizon radius circle.
This is an effect of using an equidistant profection centered on
the pole axis. A stereographic projection would show a true
horizon circle, but its center would not be at the observer’s
specific QTH. A great circle map centered on the observer’s
QTH would form a true circle with location center, but would

further distort distant contours.

downlink, though, and rarely
accessed both at the same
time.3®

Egually unfortunate is the
fact that rarely does the 432
MHz uplink seem to exceed
the line of sight by more than
about ene-and-a-half minutes,
within the limitations of my
experience. :

What appear to be
anomalies between the
various frequencies’ behavior
patterns and the apparent
contradictions to currently
accepted textbook theories
may be the subject of a
future article when a suffi-
ciency of data has been
gathered to give a reasonably
statistically sound degree of
collated evidence. Already
the information obtained and
its relationships to other
phenomena of interest to the
radio amateur are enough to
show the value of the OSCAR
satellites in fields other than

those of
communication alone.

The following associations
between what can be found
by listening and using
OSCAR for tiwo-way com-
munication, and what may be
forthcoming by way of HF,
VHF, and UHF (including the
effects of aurorae, tropo-
spheric and sporadic E in
communication conditions),
will be evidenced in an
attempt to show that the
amateur radio satellites can
give a valuable pointer to
assist those keen fo exploit
the improved, and in some
cases impaired, propagation
that is effected.

through-satellite
7

The Standard

Many means of extrap-
clating the precise crossing
times of the satellite over
one’s horizon, caiculated
from the equatorial satellite
crossing time and position,

o oL
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Fig. 4. Plot of all values of extension to horizon to MUF

apparent.
now CXiSt.B’Q’j 0,1 1,1 2,13,14
The relationships that | shall
use are those related to my
own QTH/QRA, just North
of Norwich, Norfolk, Eastern
England, at 52° 40' N, 1710
E. For finc precision, albeit
marginal in the wide field
employed, the station’s
height above sea level plus the
antenna height is given as
160 feet. With no hill higher
than my elevation within the
horizon curve, we may
evaluate an addition as: H =
142 /E, where H is the
horizon extension in miles,
and E Is the elevation above,
sea level in feet. In my case H
= 142 / (95 + 65) = 18
miles. That is neither here nor
therc in terms of the 3000
mile slant. range of OSCAR at
horizon, but could add con-
siderably to those in mile
high cities like Denver and
Mexico. Any blocks to true
horizon may be found by the
examination of contour maps
and plotiing out the height
against distance on graph
paper to find the true con-
tours of the radius of true
horizon around one’s QTH.
(Fortunately, flat old Norfolk
suffers from no high hills.)
We now have a means of
finding the precise time, say
plus or minus 15 seconds,
when the satellite comes into
our capture. If there is no
barometric lift, minimum
solar activity, and it is well
into the night, OSCAR will
appear exactly on schedule,
almost simultaneously on the
26.502, 145971, and 435.1

MHz beacons. One’s 432.125-
175 or 145900-146.000
(OSCAR 6) or 145.850-950
MHz (OSCAR 7 mode A)
uplinks will appear as tran-
sponder output at almost the
same time. Any deviation of
these times, relative to cach
other or to the caleulated,
will indicate an anomaly and

show an alternative to “no

" propagation™ conditions.

‘average effect may be seen on

High Frequency Conditions
* Although the variation on

calculated AOS and LOS
times is not always cop-
sistent, the general and

the graph values of Figs. 1
and 2. At this point let me
say that 1 do not feeif that a

sufficient number of measure-

ments have been taken 1o
fully substantiate the cffect,
as time, particularly during
daylight hours, is very
limitgd. Furthermore, a
number of specific variables
need to have attention, e.g,
the path preference of nermal
HF communication at the
time of measurement, the
skip distance, and a further
relationship to the time of
year. It did seem that ultra-
distant OSCAR audibility was
more consistent with short
skip conditions, i.e., ichiza-
tion of the lower layers, than
with long skip propagation
associated with the F2 layers.
But more work nceds to be
done on this subject. What
was apparent from the orbits
sampled was threefold:

1. The higher the apparent
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usable frequency was, the
weaker the OSCAR downlink
signal was on 29.502 MHz
prior to horizon {oss of signal
predicted time, and the
weaker it was af post-herizon
at acquisition of signal times.
2. The increase of maximum
usabie frequency for HF
communication was indicated
also by the strength of the
downlink signal prior to
expected AOS and after
expected LOS.

3. The high frequency propa-
gation possibilities tended to
coincide with an increase of
the time for which the ten
meter downlink and beacon

were audible both before
official AOS and after its
LOS.

A further factor is the
increase of noise, both on the
downlink frequency band
itself, and upon the tran-
sponder’s own downlink.

At this point, two require-
ments must be pointed out.
The first is that the observer
must be equipped with a
reasonably high antenna,
preferably with some gain, as
high gain at low angle is an
essential to observe these
proximate-to-horizon effects.
It is assumed that the keen
DXer will have this require-
ment. Second, it is normal to
copy reasonably good signals
both before and after the
above-horizon transit for up
to three minutes if the path is
in daylight. In low MUF dark
path conditions, the signal
will normally extinguish
promptly at the predicted
L.OS and arise promptly at
AOS. We may summarize by
saying that the longer and
slower the beacon signal
decays, the better the pre-
dictor value for favorable HF
conditions.

Fig. 3 shows the contour
fines found at this QTH with
the extra path OSCAR detec-
tion, i.e., anything observable
above noise in three sets of
subjective HF propagations.
These .are grouped into
“good,” shown by the con-
tinuous contour, ‘‘fair,” as
shown by the dashed con-
tour, and *'nil,”" as shown by
the dotted line, which
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equates the line-of-sight path
to the satellite.

While we are dealing with
HF conditions, let us mention
that curse to the HF man,
and the blessing to the VHF
enthusjast aurorae. The
period
aurora will commence with
an elevation of the symptoms
of good conditions, with an
added symptom of greatly
increased noise and a marked
deterioration of the quality

{to use another subjective
term) as the satellite nears the
polar areas. Immediately

preceding the actual event,
transponded signals will be all
but wiped out by noise and
suffer from severe particulate
modulation secunding like an
old spark transmission. The
signals may still be heard
post-horizon in the noise for
up to several minutes before
total loss. More will follow on
this subject in the VHF con-
text

Very High Frequency Condi-
tions

The main indicators of
VHF openings are:
1. A severe attenuation upon

feading up to an-
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Fig. 5. Mean average signal strength of beacon to apparent

MUF of same values.

one’s own returned signal,
with marked fluttering and
very rapid QSB at high
maximum to low minimum
values when the satellite s at
low elevations, i.e., just cver
the horizon at both AOS and
LOS times.

2. A marginal sub-horizon
access with the signal popping
up suddenly for very brief
periods prior to and post the
expected path times.

The beacon at these times
is marginally affected also,
but not to anywhere near the
extent of the uplink signal.
With increasing elevation, the
evidence decreases propor-

tionately. At high altitudes,

the effect is virtually unno-
ticeable, and a normal access
proceeds. To differentiate
between the HF effect and
the VHF effect, which do not
always go together, it Is
necessary to alternately
monitor one’s own returned
signal, and relate this to the
beacon for comparison. To
the observer, the transponded
signal, even in good VHF
openings, will rarely be heard
more than two to three
minutes at best on the down-
link at extra horizon times,
although other observers
closer to the downlink have
reported continuing copy for
up to seven minutes after

Fig. 6. Horizon geometry. True line-of-sight path calculations and structure for control use. For
ground range (subsatellite point to observer) (for use on grear circle map), multiply Earth radius

by angle formed by it and OSCAR radius in radians. This angle = © = cos!

of Rad -

Earthi Radius OSCAR = 3964/4884 = 0.81716298 = cos O = arcos of 0.81163 in radians =35°
45" =0.6238 radians. 0.6238 x 3064 = 2472. 7432 miles on great circle + extra horizon.

For horizon crossing point (by Pyvthagorus): Draw line from Earth’s center to surface =
Larth radius = 3964 miles {mean). Draw line from Earth’s center to OSCAR = satellite path
radius = 3964 + 920 = 4884 miles, which is the hypotenuse of the right angle triangle with 90°
at the observer’s point when ‘seeing’” the satelfite at horizon. HZ = A2 + B2 .. rad. OSC2 = rad.
Earth2 + slant range? . rad. OSC2 - rad. Earth? = slant range? = 48842 - 30642 = 23853456 -
15713296 = 81407160 miles. \/ 8140160 = 2853 miles = slant range.



official extinction. It is also
apparent at times of good
tropospheric conduction that
the predicted beam path is
not always true. A swing of
the beam carrying the uplink
signal will often improve the
downlink strength con-
siderably by up te a 20°
variation in azimuth and
some 307 in elevation. The
normal polarization prefer-
ence roll pattern® 18,1718
is broken, with quite rapid
changes in the preferred
linear horizontal or vertical
normal pattern that is usually
serialized.

The above effects mainly
apply to characteristic be-
havior indicating tropospheric
openings.

With sporadic E, the
effects are similar, but, instead
of the usual evening effects,
are more normally present in
the central day periods. Now
the flutier and rapid fading is
far more intense and takes
place when OSCAR is at
quite high elevations. Sudden
extinction and pop-up of the
uplink signal is far more
evident. Observation of the
VHF beacon also shows a
similar pronounced effect,
which, like the VHF uplink,
is also subject to irregular
polarization fluctuations at
high elevation angles.

Aurorae produce a degree
of degradation on the
stability and tene of the VHF
beacon as the satellite nears
the auroral zone. But what
are far more distinctive are
the isolated uplink returns,
which may be quite separ-
ately effected with a tone
“A’ return on the ten meter
downlink.>?:2% Often under
auroral conditions, even
separate GM  stations have
been observed with the char-
acieristic auraral note, while
other northerly stations have
been virtually free and other
more southerly stations
totally free. This indicates
that aurorae can be quite
specific to a relatively small
area, which is surprising, but
readily and frequently ob-
served. OSCAR gives a means
for the earty deteciion of
forthcoming auroral openings

prior to the spread to one’s
parochial observance area on
the direct path. An even
earfier indication can be given
by the follow-on of a period
of high MUF conditions due
to enhanced solar activity by
following the post-horizon
ten meter signal, followed by
northerly scintillation and
tonal degredation.

Ultra High Frequency Open-
ings

Ultra high frequency open-
ings are difficult to detect by
the exclusive use of OSCAR,
but some small extension to
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the normal line-of-sight path
can be detected for periods of
up to one minute. What is
more noficeable is the slow
rise of the transponded
uplink signal returned down
on the two meter band, as
distinct from the more usual
sudden arisal af the down-
link. When openings are
imminent, rapid flutter
coupled with some difficulty
of access at very low angles is
observable. Possibly a better
method is to calculate when
stations in the workahle area
will be beaming at low angles
over the top of vour QTH as

!
OBSERVER

they track OSCAR, and place
your receiver on that fre-
quency corresponding with
the appropriate uplink fre-
quency on the 432.125 to
432.175 MHz input to that of
the 145.875 to 145.925 MHz
downlink upon which vou are
hearing them, allowing for
the Doppler shift.?! [t is
quite amazing how many
openings occur ai 432 MHz
when no QS0s are evident
upen the normal direct path
frequency range. [t seems
many listen, but few
transmit, so everyonc assumes
the band to be dead. OSCAR

\
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Fig. 7. Possible theory for sub- or post-horizon audibility: At high MUF (dense ionospheric
fayver) times, the OSCAR signal may enter via fess ionized areas according to solae~radiation

points. This is thought to be un

expecied by such g path.
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likely as its abserved sfg{_m{ _;trengrh is greuter than that

Fig. 8. OSCAR signal may enter throtgh a low jonized area, reflect from Earth, and then return
to a refiective F2 area to be returtied to observer. This is highiyv unfikely as signal strengths are
far in excess of those expected (if any).
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produces known activity on
known frequencies with
known beam directions and
gives a valuable guide to the
state of the band.

The theories that may be
advanced for the particular
effects found can be
numerous and complex. The
number of variables are con-
siderable, and an insuffi-
ciency of observations have
taken place to fully define
any one single cause, let alone
the multiple associations
probable. It is hoped that
perhaps someone with the
time and equipment available
may wish to take the investi-

2 RATIUS 4E4

Fig. 8. Possible theory for sub- and post-horizon audibility: At critically fonized dareas,

& MILES—

MILES

gations over. ldeally, he
would be equipped with iono-
spheric sounding equipment,
fine Doppler measurement
for determining position and
path, and narrow beam an-
tennae. This article is
intended to stimulate this
approach, as well as to show
readers that, whatever their
field of interest within the
wide framework of amateur

radio, the AMSAT-OSCAR
spacecraft are a valuable
potential asset to their

particular aspect. m
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Quality Speaks

BUTLER CO

® The Spec Comm Repeater System . .
Net. Commercial price somewhat higher.
® Repeater Boards & Assemblies Also Available: SCR100 Receiver, SCT100 Exciter/Xmtr_,
COR/Timer/Control Board, ID100 IDer — Inquire. {See previous ads in 73.)

SCR 1000

State of the Art in VHF FM Repeaters

The quality of the audio is
unbe/revab/e — a true reproduction
of the input. It really does sound fike
simplex. The receiver sensitivity of
our Spectrum system Is at least twice
the Motorola system we had in ser-
vice. We have 24 Watts out of our
Sinclair Duplexer. We all have fallen
in love with your machine . .. Again,
thank you for an excellent piece of
equipment. We are certainly glad that
we purchased a Spectrum 1000
Repeater.”

For Itself!
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3ARE
UNTY AMATEUR £M ASSOCIATION
157, Freedo Road. 0.3
‘ars, Pema. 1603

SRR

Jim Wood W3WJK
Trustee WR3AHE
Butler County Amateur
FM Assoc.

Mars PA 160486

“The Model SCR100 Receiver has

proven ta be a fine unit. We have had

it in operation for nearly a year and
it has been entirely troublefree.”

H. Townsend

Stone Harbor Amateur

Radio Klub (SHARK)

Cape May NJ

® The SCR1000 — simply the finest repeater available on the amateur market . ..
units selling for 34 times the price! This is a 30Wt. unit, with a very sensitive & selective receiver, Included is a built-in
AC Supply, CW [Der, full metering and lighted status indicators/coniral push-buttons, crystals, local mic, etc. Also
provided are jacks for emergency power, remote control, autopatch, etc.

® A full complement of options are available: Duplexers, Cable, ‘PL’, HI/LO Power, Autopatch, Racks, etc. Please Inquire.
:nallable only by direct factory order. $950.00 Amateur

. 4 sound investment . ..

Call or write today and get the details! Send for Data Sheets!

[T SPECTRUM COMMUNICATIONS ..

and often compared to “commercial”

~

o2M
&

o nOW
220 MHz!

Optional Cabinet
$130.00

“We are quite pleased with the opera-

tion of the repeater and are very

proud of it. Thanks for producing
such a fine product ™

D. Totel WINJIM

Wheaton Community

Radio Amateurs, Inc.

Chicago area

“During the first part of the year |
bought a repeater from your firm
and | thought you might be inter-
ested. to know it is working out just
fine. You have a product that more
than meets the specifications you
claim ... In the receiver you have a
winner, the intermod. is negligible . . .
We have many other repeaters both
amateur and commercial in the area
and as of yet no problem ... In
closing, | would fike to thank you for
producing a product that does what
s expected of it. In this world one
seldom gets what he pays for, | feel
our group has bought and received
our moneys worth,”
Jim Todd WABHTT
Dallas TX

BA10 30Wt. Amp., CTC100

1055 W. Germantown Pk., Norristown PA 19401 {215) 631-1710

Formerfy of Worcester PA
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Fred J. Merry W2GN
35 Highland Drive
East Greenbush NY 12061

Iry

OSCAR Mobile

-- the ultimate DX test!

The availability of ama-
teur radio communica-

tions via satellite bas opened
up an entirely new medium
for reliable, long or short
distance vehicular communi-
cations. The amateur radio
mobile station equipped for
satellite  communications s
no longer limited by the
range of terrestrial FM re-
peaters, location, or HF
propagation vagarics. For
example, K8MYN, using the
simplest equipment in his
vehicle, was able to mainiain
consistent contact with the

Today’s equipment — 3 transceivers: 2m, 70 cm and low band.
The 2m FM is in the upper left. Solid state amplifiers for the
2m and 70 cm are in the trunk. Antennas: 5/8 wave for 2m

USA via the OSCAR 6 satel-
lite from northern Canada
and Alaska, when poor propa-
gation conditions in that area
rendered the HF amateur
bands useless. Other amateurs
have successfully wused the
satellites to communicate
from a boat in the Florida
Keys, from an airplane over
the Pacific, and from various
automobile installations. The
purpose of this article is to
discuss how the OSCAR satel-
lites may be used from a
vehicle and give some ex-

amples of equipment arrange-

e . 4

and 70 cm; Hustler for 10m and other low bands.
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ments and antennas which
have been found workable.
Fig. 1 illustrates the basic
concept of mobile to base
station communication
satellite. The uplink and
downlink frequencies are
widely separated, vyielding,
without filters, a built-in
duplex operation. You are,

therefore, able to hear nof_

only the signals of the station
you are talking to, but your
own signals as well — giving a
tontinuous indication of how

well you are accessing The

transponder in the satellite.

The current OSCAR 6 and
7 satellites are in approximate
polar orbits at 900 miles
above the earth. Both com-
plete their orbits in about 1
hour and 55 minutes, ad-
vancing about 30 degrees of
west longitude with each

MOBILE STATION

via~

south to north equator
crossing. For each overhead
orbit, they are in good signal
range of the relatively limited
capability of simple vehicular
antennas for about 15 min-
utes. There will also be
about 10 minutes of good
signal strength on the orbits
two hours before and two
hours after the overhead pass.

Thus, for OSCAR 6and 7,
there have been three usable
orbits in the evening for the
south 1o north equator
crossings and three in the
mornting for the north to
south crossings. This vields
for both satellites about two
hours total communication
time for a 24 hour period.
The overhead orbits occur
about 9 am and 9 pm local
time. There are some varia-
tions to this pattern which we
don’t need to go into here. A
vehicular station in the pofar
regions will access the satel-
lites on every orbit.

To know what time to use
the satellites at your location,
you keep in the vehicle a
table published by W6PA]
showing the time of the
equator crossing and the west
longitude for every orbit for
every day of the year. To the
equator crossing time, you
add the time for the satellite
to come within range. For
example, at Albany NY, for
an overhead or nearly over-
head pass, 4 minutes are
added to the published
equator crossing time for the
evening passes and 34
minutes to the morning
crossing time. These times,
from experience, allow the
satellite to get high enough in
the sky to be readily

OSCAR 7
POLAR ORBIT
200 MILES UP

LPLINK 5832 15

DOWNLINK
145.25

BASE STATION

Fig. 1, Mobile to base station operation via satellite.



Transceiver as in Fig. 3 showing the tunable receive converter
on top of the FTT0]7,

accessible from the car anten-
nas.
The conservative range
over which you can ‘‘see” or
access the OSCAR 6 and 7
satellites from a vehicle is a
circle centered on your loca-
tion about 2000 miles in
radius. If your iocation is free
from obstructions, vou will
be able to hear your own
signals return from the satel-
Jite at this range and be able
to communicate with any
station having an overlapping
range during the period of the
overlap.

With regard to the mode
of transmission, the linear
transponders in the satellites
will retransmit any mode that
is offered. To conserve power
and bandwidth, SSB and CW
(Morse code) are the pre-
ferred modes.

OSCAR 7 Mode B has
produced outstanding
vehicular communications.
Based on calculations by
Perry Klein of AMSAT, Table
1 shows the fink calculations
for Mode B using -experi-
mental eguipment in my car
as an example.

With this brief background
of how vehicle communica-
tions are established through
the OSCAR 6 and 7 satellites,
we now describe some equip-
ment  arrangements in  the
vehicle which have been used
successfully.

In March of 1973, a few
months after OSCAR 6 was

launched, the eguipment
shown in Fig. 2 was instalied
in my automobife. For the
uplink, the equipment con-
sisted simply of a regular
amateur type 10 Watt FM
transceiver, equipped with a
couple of crystals in the
uplink passband and arranged
for keying the driver stages.
An 80 Watt solid state ampli-
fier was located in the trunk.
A standard 5/8 wave base-
loaded whip was the antenna.

For the downlink, a
common amateur band trans-
ceiver tuned to the downlink
frequencies around 29.5 MHz
and a leaded whip cut to this
frequency did the job very
well.

The first use of OSCAR 6

from a vehicle was made with
this simple setup. Over a two

Power amp on 432 as in Fig 3. There are 2 power supplies —
12 Vdc to 300 V decand 12 Vdcto 1600 Vdc—andal2 V
to 175 V ac converter, That's alot of equipment to genergte a
100 Watt plus SSB signal on 432.750.

year period of operation on
the road in various states here
in the East, it was very effec-
tive, accounting for hundreds
of contacts with other ama-
teur radio operators all over
the USA and Canada, as well
as a few contacts with
Europe. The excitement of
these early operations with
OSCAR 6 will be long
remembered by those who
participated. This operation
was all done with a telegraph
key — not the best mede

During March, 1975, after
a few months of experience
with the then new OSCAR 7,
it became apparent that the
oufstanding signals from the
Mode B transponder would
provide a new level of perfor-
mance from a vehicle. The
first experiments used a trans-

“ceiver arrangement as shown

in Fig. 3.

same regular amateur band
transceiver as was previously
used for receiving OSCAR 6.

from a moving car. Practicallys .. This is in the front of the car,

all operation was, in fact,
done with the car parked. As
mentioned previously, this
type operation was also
accomplished by several other
amateurs, using similar equip-
ment setups readily available
from suppliers of amateur
radio equipment.

Uplink (at 432.150 MHz)

Transmitter power x antenna gain = EIRP =100 Watis

Free space path loss {at 2000 mile range}

Polarizaton mismatch {linear on ground, circular at satellite)

Net nominal receiving antenna gain at spacecraft

Received signal at input to spacecraft transponder

Downlink (at 145.950 MHz)
Sateliite transponder output power (with -102 dBm

input signal}

MNet nominal transmitting antenna gain at spacecraft

Free space path loss {at 2000 mile range}

MNet nominal automabile receiver antenna gain
{including transmission line loss)

Polarization mismatch tcircular at satellite, linear on ground)

Received signal at input to automabile receiver

Receiver noise {bandwidth = 2.4 kHz, noise figure = 3 dB)

RECEIVED (S+N)/N

<

so the transmift frequency
can be controlled from the
driver's seat. A lew power
output {1 Watt) available
from this particular unit is
cabled to the trunk, and
connected to a transmitting
converter (28.150 to 432.15
MHz). This converter

+50 dBm

-156dB
-3dB
0dBi

-109 dBm

+30 dBm
0 dBi
146 dB

+2 dBi
-3 dB

117 dBm
-137 dBm
+20 dB

Table 1. Note: At g range of 1000 miles (satellite overhead), the (S+NJIN should be 26 to 30
dB. From these figures it can be seen that very effective commuinication is possible.
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W3TMZ was first QSOed from the car via OSCAR 6. The other
cards are from the first few days of operation.

develops about 3 Watts on
the uplink frequency. A strip-
line tube type power ampli-
fier brings this low power up
to the 100 Watt level. A short
run of RG-8 cable to a
ground plane antenna
mounted on top of a standard
mobile whip completes the
uplink equipment. A rather
involved power supply was
required to supply all the
various voltages required by
the tube type uplink equip-
ment in the trunk.

The downlink receiving
equipment, since this was to
be a transceiver installation,
required a special receiving
converter 1o convert the
145.950 MHz passband
downlink signals to 28.150 {*
25 kHz) for the transceiver.
The crystal in this converter
had to be on the high side of
the signal to restore the fre-
guency inversion created by
the satellite transponder. The
crystal also had to be offset
to zadjust for the small fre-
guency Ttranslation irregu-
larity in the satellite trans-
ponder and to provide con-
tinuous tuning to adjust for
the Dappler effect. A crystal
tuning capacitor cquipped
with a wvernier dial was
employed to facilitate this
adjustment. The antenna for
the downlink was the same
5/8 wave base-loaded whip
previously used for uplink in
the OSCAR 6 experiments.

This array of uplink and
downlink equipment was

42

tested out thoroughly on the
bench by actually communi-
cating via the satellite. The
car installation called for a lot
of head scratching on equip-
ment location — particularly
for the wvarious power
supplies.

Murphy must have been
looking the other way, be-
cause when | finally tried the
installation out from my
driveway on the first available
orbit, | was rewarded with a
solid SSB conversation for
over ten minutes with
W2ZBXA in New Jersey.

Other than a minor prob-
lem in the high voltage power
supply, this installation was
in troublefree operation for
more than two vyears with
impressive  results. Particu-
larly on the morning passes,
when the 7B transponder was
lightly loaded, the return SSB
signals were very strong. It
was easy to work European
stations as well as all of North
America and the Caribbean.

Operation in motion is
quite practicable with no
observable difference from
parked. On one occasion, a
special test was carried out
where the car was kept in
continuous motion while the
mike was kept continuously
active for an entire orbit. The
signals from the car were
copied by many stations all
over the East and Midwest
with exceptional clarity. In-
motion operation does have a
little probiem with two-way

2 MTR FM 145,95 MHz

XCYR 10W

KEY

2 METER LPLINK
2 MTR amp ANTENNA

100 WATT
10 METER DOWNLINK
ANTENNA

10 MTR
RCVR

Fig. 2. Simple equipment for vehicular satellite communica-

tions.

143,95 MEz
LS8

TUNE

Z815US8H
—_—

<250 =50 <350 +I6D0
i POwER —8Val
SUPRLIES :

12vbDe

HAKBAND
XCVR

s D:_r _ED"""“

S VAC

B32.
XMIT U558

CoNYV |

4321
SUSE

28.1 5USE

232 MHz AMP
100 WATT

Fig. 3. Transceiver type equipment used in W2GN mobile for
S5B communications via OSCAR 7 Mode B,

contacts due to the need for
frequent adjustment of the
receiver to account for the
Doppler shift. One hand on
the steering wheel and one on
the tuning dial
mike in midair.
A 2 meter sideband trans-
ceiver was next installed to
supplant the receiving con-
verter described above. This
vields the convenience of

being able to hear your owne-

downlink signals, an inter-
esting and important aspect
of satellite operation. In this

setup, the transceiver used_to

generate the SSB signal on
28.150 was installed in the
trunk, taking all the clutter
out of the front of the car.

A number of successful
demonstrations were con-
ducted at various hamfests
and meetings here in the
Northeast. The SSB voice
signals coming down from the
OSCAR 7 Mode B translator
invariably gave good loud-
speaker copy to large groups
by extending an audxo line
from the car to the meeting
hali.

432 MHz SSB transceivers
and linear amplifiers became
available during 1975, so we

continued the .equipment
saga, and, in early 1976, in-
stalled a 432 ftransceiver

alongside the 144 unitin the
front of the car and solid

leaves the

state linears for both bands
(2m and 70 ¢m) in the trunk
— going whole hog, so to
speak.

A regular ham band trans-
ceiver plus the usual FM unit
provides a capability for all
satellite and nearly all reguiar
modes of operation on the
ham bands. The antennas
continued the same — base-
loaded whips on 2m and 70
¢m and center-loaded whip
for ten meter downlink. We
have come a long way in the
equipment department since
OSCAR 6 was launched in
October of 1972, All of the
gear mentioned takes up little
space in the vehicle. The
availability of satellite com-
munications has helped to
stimualate this development.

As the AMSAT program
for future satellites unfolds,
we can expect mobile opera
tion via satellite to be a
regular part of the day-to-day
ham operation. Continuous
coverage via satellite must be
held as the ultimate goal,
either through use of high
altitude satellites or by oper-
ating several satellites
properly spaced at a lower
altitude.

Once that is accomplished,
there will be no barrier to
communication by amateur
radio from any point on the
Earth at any time. ®



DO YOU KNOW
OF ANOTHER
FULL POWER, FULLY

ASSEMBLED,
HF TRANSCEIVER
STILL UNDER $500?

WE DON’T!

BUT DON’T LET THE LOW PRICE FOOL YOU. THE TEMPO ONE’S QUALITY AND
RELIABILITY HAVE BEEN PROVEN BY THE TENS OF THOUSANDS IN USE BY
GENERAL AND ADVANCED CLASS AMATEURS.

AND NOW UNDER THE NEW FCC REGULATIONS THE TEMPO ONE BECOMES
THE PERFECT RIG FOR THE NOVICE AND TECHNICIAN CLASS.

Ask any of the thousands of owners about
its dependability, look at its features and
specifications...andthereasons for its unparal-
led popularity will be obvious.

FREQUENCY RANGE: All amateur bands 80 through 10 meters,
MODES OF OPERATION: S$SB wupper and lower

sideband, CW and AM.

SOLID STATE VFO: Very stable Celpitts circuit

RECEIVER OFFSET TUNING (CLARIFIER): Provides +5 khz.
variation of receiver tuning when switched ON.

FREQUENCY STABILITY: Less than 100 cycles after warm-up,
and less than 100 eycles for plus or minus 10% line voltage change.
INPUT POWER: 300 watts PEP, 240 watts CW

AF BANDWIDTH: 300-2700 eps,

RECEIVER SENSITIVITY: 1/2 ,U!V input 5/N 10dB

AGC: Fast attack slow decay for SSB and CW.
SELECTIVITY: 2.3 kkz. (-6 dB), 4 khz. {-60 dB}

IMAGE REJECTION: Mare than 50 dB. o
AUDIO OUTPUT: 1 watt at 10% distortion,

AUDIO QUTPUT IMPEDANCE: 8 ohms and 600 ohms

* “TUBES AND SEMICONDUCTORS: 16 tubes, 15 diodes, 7 transistors

ANTENNA IMPEDANCE: 50-75 chms

CARRIER SUPPRESSION: -40 dB or better

SIDEBAND SUPPRESSION: -50 dB at 1000 CPS

THIRD ORDER INTERMDDULATION PRODUCTS:-30 d8 (PEP)

TEMPO “ONE” TRANSCEIVER . ... ... .. $399.00
AC/ONE POWER SUPPLY .. ... oo M . $ 9300
TEMPO VF/ONE External VFO .. ... ..... $109.00

CWRIEREREKEI.. 20 oo o oo $ 46.00

Tempo RBF-1
Wattmeter
An inexpensive,

Insures consistent, efficient transmitter operation.

As with ali Tempo equipment, the RBF-1 delivers performance value

far beyond its price. Only $42.95

in-line
Wattmeter and SWR bridge
for use with any transceiver,
transmitter, or amplifier
from 1.9 to 150 MHz. Test
and tune for maximum
output or for monitoring

: on-the-air performance.
Allows selection of wattmeter scales of 0-200 watts or 0-2000 watts.

=3 lempo DM-20 Desk Mike
© Features PTT and LOCK
switches. Converts easily to
high or low impedance {600
or 50k ohm). Only $39.00

Prices subject to change without notice.
AVAILABLE AT SELECT DEALERS THRQUGHOUT THE (.8,

Henry adly.

11240 W. Olympic Blvd., Los Angeles, Calif. 90064

213/477-6701
714 /772-9200
816/679-3127

931 N. Euclid, Anaheim, Calif. 92801
Butler, Misseuri 64730
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David J. Brown W9CGI
RR 5, Box 39
Noblesville IN 46060

Tic Tac
Touchtone

a new method

B etween the looks of the
push-button pad
arrangement of the Touch-
toneT™ and the hit-and-miss
aiming technique | had been

running until recently, the
title seemed a likely one for
the circuit block diagram in
Fig. 1. What the circuitry
allows you to do is tape

HOLD

RECORDER SEY

Far || "
SPKR

RUKY
| S¥5

record
TT tones that are then
entered into a decoder for a
one-of-ten  number choice.

These tones aie changed. ta. .

ERA RELAYS B STOP LED'S

M

BID BUSS
3 . 4 :
| 453
INVERT LATCH LQTCH L ATCH = LATCH LATCH LATCH
10 TO 4 & - 8 & 8
GATES CIhE comMe LOMP COMF' Tfa comp COMP COMP | —
-
|
== =
VAL L gme sHoT 2051 IN GATES |

a4

GATE MESET | T

| GATE

Fig. 1. Block diagram.

(or manually enter)™

TTL levels, and from one-of-
ten code to BCD. A set of
storage latches allows you to
enter a six-digit number
sequentially, and yet store it
as six sets of parallel BCD
data. Now, what can you use
it for?

As described, | use it to
record (or enter manuaily)
azimuth (3 digits) and eleva-
tion (3 digits) information on
convenient cassette audio
tape for a given OSCAR pass.
Depending on how you do
the recording and playback,
you have enough time on one
side of a 60-minute cassette
to record even the longest 24-
to 28-minute pass in real
time, At real time, you would
start your recording with the
starting position coordinates
for your antennas, and then
enter new information from
your calculated data f{or
SatellabeTM) every one-half
minute or so, with the tape
always running. Two draw-
backs! One, this can eat up a
lot of tape. Two, it takes as
long to record every pass as
the pass really takes! I record
and play back-mine a bit
differently. By using a circuit
very similar to Fig. 7 (RS
flip-flop wired gates) to
control the tape recorder
run/stop circuit via the micro-
phone third wire, | waste no
tape. You build a'second Fig.
7 leaving off Rs, Cs, Rg, Cg,
and both switches, since the
tape control inputs will be
TTL levels. The relay con-
tacts are then wired as in Fig.
7(a) to control the tape
recorder runfstop circuit. For
inputs to this added IC, refer
first to Fig. 2. IC5-11 shows a
lead going off to tape. Attach
this lead to the new IC pin
13, taking the place of the
hold switch of Fig. 7 and
forming the tape stop com-
mand. Whenever a # is
decoded from the tape or
direct command, the fape
stops. To start the tape, any
TTL-compatible pulse from
high to low into pin 9 of the
new |C will start the tape.
The relay will close and the
tape will run. To record using
this method, let the pulse
{from timer or electronic



clock at 1 or 2 per minute)
start the tape on playback,
and use a momentary low on
pin 9 to start the tape when
you are ready to enter new
data for a pass when re-
cording. You enter your data
in 6-digit format shown by
this example for an azimuth
heading of 163 degrees and
an elevation of 45 degrees:
Enter by pushing the TT pad
buttons 1, 6, 3, 0, 4, 5, #, for
a 163045# sequence. When
you hit the # key, the tape
will stop, but the tone will be
on the tape. Start the tape
with a pulse again, and after 2
to 3 seconds, enter the next
headings, followed again by
#, and so on. When the timer
plays back the tape, one
6-digit number and stop tones
will be played back for each
timer pulse, so be sure to
enter data for every minute if
a one-per-minute timer s
used, or data for every one-
half minute it a 2-pulses-per-
minute is used, etc.

The interface shown
between the TT pad and the
recorder is a combination of
the TT pad level control, the
ALC circuit of the recorder,
switches you choose to use,
cables and plugs, and so on.
Nothing fancy, and not
included here due to the
many types of pads and re-
corders. The same goes for
the interface shown between
the recorder and the TT
decoders in the playback
mode. It can be any ALC, or
the recorder playback volume
control, or anything to hold
the tone levels to about 50 to
100 mV {if you are using PLL
decoders). The TT decoders
are also not shown, as they
have been in many forms, in
many magazines. It’s your
choice, just as long as the
output goes from about +4.5
V dc to ground on the output
line when that tone is re-
ceived.

Taking it from the output
of the TT decoders, the high
and low tone group outputs
{lows) are fed to an inverter
so that both high and low are
available for each output.
Then the inverted forms are

fed to gates to decode a single
number for any tone pair
received. Output from these
gates is fed to a 10-line to
4-line  converter 1C. This
74147 IC happens to accept a
low on the 0 to 9 input line
side, and outputs BCD code
equivalents of the digit that
was entered. This inversion
doesn’t bother us, as the BCD
is inverted again in the 7475
latches by wusing the Q
outputs. The then BCD code
is fed to a 7485 comparator
1C to compare it with the
BCD code sent down from
the antennas. That covers the
signal path, which is really
easy. Now for the controlling
part!

Going to Fig. 3, all lines
that enter each half of IC17
are normally high during no
tone. When any valid TT
tones are received, one input
line of one half of IC17 {pin
1, 2, 4, or 5) and one input
line of the other half of 1C17
(pin 9, 10, 12, or 13) will go
Jow (for the numbers O to 9,
but more on that later). Since
IC17 is a 7420 4-input NAND
gate, all 4 lines of either half
input must be high for a low
output. When the tones cause
these 1C17 outputs to go
high, 1C28-3 goes low. This
causes the one-shot ICI8 to
fire for approximately 5 ms.

The one-shot 1C18 output
enables half of IC19 and
1C20, 7408, and gates. The
other half of only one of
these gates at a time is
enabled by what line (U, V,
W, X, Y, Z) is also high, If we
are in the first digit position,
for example, the counter
7490 (ICi5) and decoder
7442 {IC14) would be in the
zero (reset — Tst digit) posi-
tion. IC14-1 will be low, and
when inverted by 1C13-1 to
IC13-2, a high results,
enabling 1C19-3 to a high.
This high turns on the latch
cnable line of 1C7-4 and
IC7-13. The BCD data for the
first digit present on the
common BCD bus in Fig. 2
are transferred to the output
side of onfy that latch. It is
then compared by the 7485
(1C21) with the current
antenna BCD read down to
the other side of the 7485,
Going back to Fig. 3, the
same low for a valid TT tone
at 1C28-3 that keyed the

oche-shot 1CT8 is also fed to -

IC16-12 and 1C16-13, causing
a high at IC1611 and
IC15-14. This low to high
transition when tones are
received does nothing at the
counter input IC15-14; how-
ever, when the tones stop, the
condition reverses (high to
low), and the counter ad-

vances one position and is
ready for the next number,
You can follow through the
counter (IC15) and decoder
(IC14) up through 1C14-2 to
IC13-1 to IC13-4 to 1ICT9-5,
and see that the next position
is then half enabled and needs
only the oneshot pulse from
IC18 when the next tones
come along to [oad the
second position latch (IC8)
with second digit BCD data.

it should be noted at this
time that the TT pad * key
can be used to reset the
counter and latch positions.
IC16-4 and 1C16-5 are used in
upside-down gate fashion,
much like IC28-1 and 1C28-2,
in that if either high goes
away from the inputs, the
output goes high and resets
the counter. 1C165 is also
used to reset the counter
when position 6" is reached
in the 7442, so the counter
does not rely on the * to
reset. The position “67 reset
is detected as a BCD 6 by
IC16-1 and [IC16-2 to I1C16-3
to 1C15-5,

Referring to Fig. 3 and
IC17: The inputs to these
gates were originaily wired to

“detect all valid TT pairs, but

this leads to both limited and
confusing control. By using

Fig. 2. Decode and store diagram,
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IC & Name
i3 7406
14 7442
15 7490
16 7400
17 7420
18 74121
19 7408
20 7408
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7 SEGMENT RQ'S L'Y)MR 22k i
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14 7
16 8
5 10-6-7
14 7
i4 7
14 7
14 7
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« Fig. 3. Control unit.

pin 5 wired to +5 V dc
instead of H4 where it was,
we defete the decoding of the
entire H4 group (A, B, C, and
D letters on some TT pads).
This allows their detection by
NAND gates wired like IC3,
4, and 5, without causing any
counter or latch action. After
all, you never want to enter
this as data.to the number
tatch anyway, but you may
want them for tape or local
control signals (future use!),

Also, in the low tone
group inputs, a gate is added
to the L4 input. By doing so,
we set up the low tone half of
IC17 to only recognize 0 of
the L4 group (*,0, # D) asa
valid number to be loaded
into a latch when received.

a5

This occurs when the tone
pair for zero (H2 and L4) are
inverted in 1C2 and appear as
HZ at IC169 and [4 at
IC16-10 as highs. This causes
a low at 1IC16-8 and a high at
IC17-6, and with both
outputs of 1C17 high, a valid
number is “seen’” for loading
the latch. -

Both * and # are L4 tone
numbers, but neither has the
H2 high tone, so thev both
are ignored by IC17. Thus, by
wiring the IC17 high group
correctly, and adding a simple
gate to the low tone group,
only the numbers O to 9 are
used to load the latches.

I believe that covers the
line by line, so let’s examing

the 163045 example given
carlier, as it progresses
through the digital hardware.
The 1, of course, was de-
coded and stored in latch
IC7. Then the 6 is put in,
decoded, and stored in latch
IC8, the 3 is put in latch 1C9,
the 0 in fatch IC10, the 4 in
fatch 1C11, and the 5 in latch
IC12. Going to Fig. 4, you
can see by the “numbers”
shown in 1Cs 7 through 12
just what is stored where.

If the relay power is in the
automatic rotate mode of
Fig. 7, IC28, then the anten-
nas will begin to move the
instant the first digit is re-
ceived, decoded, and latched,
if it differs from the antenna
position in that digit. Fig. 4
also shows the output relay
control lines of the 74835
under “other 7485 connec
tions.” The 7485 has cascade
inputs available at pins 2, 3,
and 4, and these pins are
used. The overall output of
the 7485s seen by |C27, pins
1,3, and 5 for azimuth,and 9,
11, and 13 for elevation, can
be in only one state ata time
— either A> B, A=B,or A
<. B. These overall outputs
are in whatever state the 100
1C21 commands until A =B

in that 1C. 1C22 then takes -.

over, fallowed by 1C23
(azimuth example). For
instance, if we started the
beams mechanically at 000
degrees (north) for azimuth,
and 000 degrees elevation,
the following would take
place after the data was all in
and stored (163045), and
then the relay power applied
with the ‘‘auto-rotate”
button: 1C21 says A > B,
output A > B, and the CW
relay pulls in to increase
degrees azimuth on beams
(increase B data) until 100
degrees is reached and FC21
says A = B in this digit. Then
1C22 takes over with its own
A > B, output A > B, and the
CW relay stays in until 160
degrees is reached and 1C22
says A = Bin that digit. Then
IC23 takes over with its own
A > B, output A > B, the CW
relay stays in until 163
degrees is reached and |C23
says A = B, the azimuth stop

LED comes on, and the CW
relay drops out.

The same thing happens
independently in 1C24, 1C25,
and 1C26 for elevation. In our
example, 1C24 immediately
sees an A = B (0 = 0) and
transfers control to 1C25
until 40 degrees elevation is
reached and an A = B con-
dition is reached in IC25.
Then 1C26 takes over with an
A > B command until 45
degrees is reached when the
up relay (energized until now
and driving the beams up-
ward) drops out and the
elevation stop LED light
comes on. The system is then
at rest, and remains so until
further data streams are re-
ceived from the tape-timer or
by manual entry.

While on the subject of the
relays, Fig. 7 was added so
that data commands could be
entered when in the hold (no
relay power) mode without
actually turning on the anten-
nas. It is a handy override,

~ because if you want to stop

the antennas at any time, you
can do so with a push on the
“hold” button. Hitting the
“auto-rotate’’ button returns
control to the latches of the
TT controller system. This
also means that you can
cancel a taped command by
overriding it with the hold
button, enter a manual com-

_.mand, and return to auto-

matic by pushing the auto-
rotate button.

| included a panel layout
{(Fig. 6) to give you a starting
point. Laid out this way, it is
functional and not confusing.
| used orange plexiglas over
the BEAM 7 segment
displays, and ruby red in
front of the DATA entered
readouts to avoid mix-ups.
The hold LED is red, the
auto-rotate green, and (in my
case} the CW, CCW, Dn, and
Up LEDs are all yellow. The
az and el stop LEDs are, of
course, red. The panel is gray,
with black TT keys with
white lettering, so it makes a
nice addition to my Drake
equipment, In fact, | used a
Drake speaker cabinet {(MS-4)
and had tons of room left
over, both on the panel and



in the box,

This system replaces the
earfier Autotrak® at my QTH,
but to each his own. If
you have the RTTY gear, the
earlier system was okay, but
required a lot of hardware to
get from Baudot to BCD and
the like just to have the ad-
vantage of prestored tape
(paper tape in that case). The
advantages of this newer
system override any draw-
backs of not having a hard
copy printout, and careful
labeling of the cassettes
should eliminate any prob-
lems,

With the average OSCAR
antenna setup, having tapes
for every 5 degrees of longi-
tude seems to be more than
adequate, amounting to some
15 to 20 pass combinations,
warst case. All this fits nicely
on 2 cassettes in my non-real
time system. You can get
sneaky as vou record by using
a pass ‘‘code” information
right on the tapes. Let me
show you by example. Since
azimuth information is the
closest to longitude or surface
information, | chose to use
those readouts to locate a
point on a tape containing
some 4 to 6 passes. When
recording, ahead of each
sequence of pass information
enter the following ‘‘code’:

***introducing Autotrak!’’,
WSCGI, 73, July, 1977

RELAY DETAIL
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Push *, then whichever of the
A through D keys you want
to use for this function, then
the lengitude of the equator
crossing for that pass you are
about to enter next as a 3
digit number, then 0, then 0,
thernt O, then the A to D key
vou chose above again, then
wait 10 seconds, then push
the * key to clear the register
(counter), then wait 5
seconds, then begin entering
your data for the pass as
shown before.

By opening the antenna
circuit with the hoid key, and
defeating the tape stop com-
mand by closing the defeat
switch in Fig. 7, vou can go
down about 30 minutes
ahead of the pass. While
letting the gear warm up
(please!), you begin playing
the proper tape back. Ex-
ample: An overhead pass for
me is 72 degrees crossing at
the equator, so | take my 52
degree to 77 degree tape (1 go
in 5 degree increments on
either side of an overhead
pass here) and put it on the
recorder. The pass | am look-
ing for is the fifth one on this
tape. When the tape begins
playing back, the first infor-

Fig. 4. TT coniroller.

Ist position (it should be
there due to a detected 6th
digit position after the fast 0
was entered — but why risk
it?). The information that
follows is pass data, and the #
does not shut off the tape,
‘since vyou defeated that
circuit, When the tape reaches

mation | get is a *, to clear -
the counter to position one
regardless of where it came
on when power was applied.
Then the D tone is in my case
decoded and wired into an
audio monitor (NE555s and a
speaker) to form a 1000 Hz =
warning tone that in this case
means that longitude infor- the next “code’” information,
mation is about to be the above is repeated (in my
presented on the data read-~-case: clear, tone, 057000,
outs. Next, the tape decodes tone, clear), so that you stop
and displays the digits 052 the tape manually right after
000 on the data readouts, the equalor crossing you
telling me that the informa  want (072000). You would
tion that follows is for a pass  then push the defeat switch
having a 52 degree equator to normal and the auto-rotate
crossing. The audio warning is  button, and set up your timer
repeated. Then the decoded *  to control tape starts, For the
clears the data counter to the exact time of the crossing, |

/ AZ =L \

Dll@ == EEE
© @ @ ® @
LOAD DATA LOAD
IIBH &
o EN® @D
. D D E I r] 2185 LJ_I i !_r]
® @) @ 1@
oN DEC ING DEC INC
@ @ HoLD {3} O @ 23;21-5/
HOLD ROTATE
Fig. 6.
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Fig. 7{a).

enter the approximate
azimuth from the Satel-
labeT™ | and an elevation of
000 degrees. Two reasons:
One, | can stast all runs with
the published crossing time,
even though the satellite is
out of range — it is not
always out of range! Two,
this gets the antennas into
approximate position for
your AQOS position anyway,
so you don’t have to wait on
them coming around. | use an
automatic call sender that
keys off the same high to low
transition from the timer that

starts the tape, so | listen for
myself even before normal
AQOS and then turn off the
sender. This all makes every
pass a very repeatable situa-
tion — they ali sfart at the
equator, and the first tape
information is for equator
plus 30 seconds. | run the
beams around to the equator
start point with a manual
entry from the keyboard, just
before doing the timer setup.
This way, | have ome manual
function to do concerning the
antennas when the satellite
crosses the equator — pushing

70 FECURDER
RUNJSTOF ZI3C0 T

;7{:DR TAPE
CONTROL

edd

Fig. 7(b}.

the “go” button on the timer
to start the first thirty second
period, Thirty seconds later,
the timer sends a pulse to the
controller — tape start — and
the T + 30 data is read in and
the beams run to that posi-
tion. At 40 degrees latitude,
this is always the same as
what you manually loaded, so
you could include it on the
tape and let the tape read in
the initial condition by turn-
ing the normal defeat switch
from defeat to normal (after
the longitude figures you
want are read and clear them-
selves, but before the first
data coordinates are picked
up off the tape — we left

about 5 seconds). This- way, .

the decoder picks up the first

tape stop ¥, and would wait
there until the timer T + 30
pulse — putling you right
back in sync.

That sums up the theory
and the how-to-tape informa-
tion part. It works great, and
allows me to concentrate on
the receiver instead of grow-
ing a third hand for the
antennas. No doubt you will
find your own uses and prob-
ably some variations, and
that’s good — write them up!
| have no beef with anyone
who starts with my idea and
improves on it — chances are
’ll add it 1o my system, too.

Please include an SASE if
vou need help. The letter
load has increased with the
increase in my ‘‘articles pub-
lished’” count, but same day
answers are usually still
possible if you make vyour
questions clear and concise.
Adaptations and modifica-
tions by you take a while
longer, since | like to try
what you did on the hard-
ware here and see what reafly
happens. =

bt
T
i

ey
£

=
s

¥
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from page 16

ot '76. in January '77, | flunked my
first time on the General, but then
weant in February and passed it. Then
3 months later (May), | passed my
Advanced; 2 weeks later in June, and
during the last week of schooi, with
all the final exams, yea, | walked away
with the Extra on my first try. Same
day | sent away for my 1 x 2 call.
Youngest ham to get {or have) a1 x 2
call?

| guess if you show this letter to
some of your local CBers, it’'ll get 'am
off their tails and show ‘em how easy
itis.

How did | do it? Naw, I'm not a
“child prodigy’” and my marks in
school aren’t too good. It took a lot
of time and energy and staying away
from all the wild wemen. And if you
wanna speak 1o me, I'll probably be
on the bottom of 20 meaters CW {or
where | am now, relegated to 2 meter
FM with a borrowed HT because of
antenna probiems). And I'll talk to

43

anyone,
Howie Goldstein WBZ2IWX
Brooklyn NY
PLUGGED IN
Right on, Mark Clark WB4CSK,

“Letters,"” September issue of /37

Through studying and & conscien-
ticus effort, | earned my license
{Advanced}. Because of that, | have a
certain sense of accomplishment and
pride in being part of the fraternity of
ham radio. Alsoc, because of that, |
would not knowingly do anything to
jeopardize its existence.

For those who subscribe to the
quantity theorem for getling new-
comers into ham radio, | propose that
you listen to Ch. 19 CB for a couple
of days, then ask yourself, “Do | want
to listen to that on the ham bands?™
There are too many appliance oper-
aters in our ranks as it is now,

For those existing amateurs who
balieve in easier upgrade privileges,

take another look. Maybe you are one
of those appliance operators.

Richard L. Miller WA40ET

Ft. Belvoir VA

UPDATE

We were indeed happy 10 see yours -~

three-page coverage of TEN-TEC
modifications to the Argonaut in the
August, 1977, issue of 73. The only
problem that we see is that it was not
pointed out anywhere in the article
that the modifications described were
performed on our old Model 505
Argonaut, which was replaced in June
of 1975 with ithe Model 509. The
Model 509 indeed incorporates the
modifications shown in the article
with the exception of the disconnect
socket on the speaker. The reverse
polarity protection and the drive con-
trol on the front panel are incorpo-
rated in the Model 509 and always
have been. | would appreciate it if you
would run this information in your
letters column so that owners of the
Modet 509 do not feel that modifica-
tions are desired or necessary with
their units.

The only statement in the article
that we take exception to is the cne
where it is intimated that TEN-TEC
had a prepackasged kit of parts for
repairs to units that were connected
up reverse polarity. | know of no such
prepackaged kit, but the usual damage
was to the switching transistors on the

control board, and possibly the large

electrolytic capacitor across the dc
line.

TEN-TEC, Inc.

Daniel J. Tomcik

Executive Vice-President

Sevierville TN

GUD QS0, OM

Most hams have listened to some-
thing like this: “We are a doctor here
and have a patient due in our office in
ten minutes, se we will have to say 73
for now,”” etc.

| have been a ham for over 25 years
and have heard “we’ used to denote a

Continued on page 75
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Don't sacrifice maximum power output and high efficiency for
linearazation. The BLUE LINE offers you the best of both
designs. The BLUE LINE amplifiers are engineered using the
latest state of the art stripline technology. This design tech-
nolegy means efficient broad band output with a very high
degree of mechanical stability.

'Ef engineering is the only name you have to

remember when it comes to VHF or UHF amplifiers, just
look at the variety available.

POWER "POWER WIRED AND
MODEL BAND EMISSION INPUT QuTPUT TESTED PRICE FEATURES

BLC 10/70 144 MHz CW-FM-SSB/AM 10W 70W 139.95 _ . i
BLC 2/70 144 MHz CW-FM-SSB/AM 2w 70W 159.95 Stiohiettclonny iveansiio Ry it
BLC 10/150 144 MHz CW-FM-SSB/AM 10w 150W 259.95 .‘;'a'”c'i i e i
BLC 30/150 144 MHz CW-FM-SSB/AM 30w 150w 239.95 L Df:’: = ?‘az"'volf;‘g’o”c‘ LG
8LD 2/60 220 MHz CW-FM-SSB/AM 2w GOW 159.95 Ritlizy RoETETE
BLD 10/60 220 MHz CW-F M-SSB/AM 10W sowW 139.95 St A AT TR
BLD 10/120 220 MHz CW-FM-SSB/AM 10w 120W 250.95 - s
BLE 10/40 420 MHz CW-FM-SSB/AM 10W aow 139.95 - Relay Swiching delipme ot
BLE 2/40 220 MHz CW-FM-SSB/AM oW 40w 159,95 gematiicl oo ltetic iedit
BLE 20/20 420 MHz CW-EM-SS8/AM 30W aow 259.95 .‘?;::r:ifj'r"pls;ao’;“l’;z%an .
BLE 10/80 420 MHz CW-FM-SSB/AM 10W BOW 280.96 el :

® One vyear limited- warranty on

Don't forget our popular PA-2501 and PA-4010 at $74.95 (wired and tested) $59.95 (Kit) parts and labor.

WANT TO BRING YOUR AMPLIFIER INDOORS?
venmottos protecton crowey, OO AT THESE POWER SUPPLIES! -

Electrostatic shield for added transient surge protection.
A foldback output limiter operates for loads outside of the operating range.
Isolation frem ground. The circuit is isolated from the case and ground.
115/220 volt input — 50/60 cycle.
Units are factory wired for 115 voit AC, 50/60 cycle power.
A simple jumper will reconfigure the input for 220 volt AC, 50/60 cycles.
® Temperature range — operating: 09 to +55C C.
® Black anodized aluminum finish.

PS-25M WITH CURRENT METERS

PS-3012 COMMERCIAL

PS-15C LOW COST

[ ool

=

Recommended for:

BLC 3/15D
BLC 30/150
BLD 106/120

Qutput Voltage: Adjustable, 11-15 vDC
Qutput Current: 30 amps (50% duty cycle)
Regulation: Better than 2 percent

(8] 1t Ri ¥ - i
et RO | utpu ipple: 50MV pk-pk maximum

Recommended for:
BLC 10/70 BLD 2/60 BLE 30/80
BLC 2/70 BL.D 10/60 BLE 10/80
Voltage OQutput: adjustable between 10-15V
Load Regulation: 2% from no load to 20 a
Current Qutput:
25 amps intermittent {50% duty cycle)

Ripple: 50 mV at 20 amps
Weight: 22-1/2 pounds
Size: 12-1/4" x 6-3/4™ x 7-1/2"

PS-25M Kit

PS-256M Wired & tested . $169.95

DIVISION OF BROWNIAN ELLCTRONICS CORFP.

BLE 10/40 BLE 2/40

Voltage Output: adjustable between 12-14V
Load Regulation: 2% from no load to

10 amps
Current Qutput:

15 amps intermittent (50% duty cycle}
Ripple: 50 mV at 10 amps
Weight: 13 pounds
Size: 11-1/4"" x 5-1/2"" x 4-3/4"*

PS-15C Kit Wi ip 879595
PS-15C Wired & tested . $94.95

Export prices are slightly higher.

Phone 607-723-9574

Prices subject

IE:’ engineer'ns BOX § / 320 WATER S8T. / BINGHAMTORN, N.Y. 13901

Temperature Range: 09-60° C operating

Overvoltage Protection: Built in OVP
crowbar

Overcurrent Protection: Foldback current
limiting at 30 amps

Short Circuit Current: 2 amps maximum

Input Voltage: 105-120 or 208-230 at
50-60Hz

Size: 13-1/4" L x 7-1/8” W x 6-5/8"” H

Weight: 25 Ibs.

Finish: Black anodized aluminum

PS-3012 Wired & tested . . . $239.95

BANKAMERICARD

1o change. -
WE HONOR

master charge

THE INTERBANK CARD
'
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Michael J. Di Julio WBZBWJ
97 Woodside Road
Maplewood NJ 07040
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Visual

SCAR Finder

-- nice side effects!

very unique OSCAR-
locating aid appeared

‘\

in Q57 in May, 1974, de-
scribed by WOCY. It con-

QSCAR FINDER WH2BW,

L] DEGREES START

L)

sisted of a rotating globe with
several LEDs around it, se-

Completed OSCAR finder.

guentially turning on and off
to simulate the position of
OSCAR. The project used
several gearing arrangements,
entirely too many LEDs, and
a Ti5-position rotary switch
to accomplish its task. | felt
this to be too costly and
mechanically complicated,
and | was prompted to sim-
plify this otherwise excellent
article.

The only mechanical
device in my locator is a
24-hour clock movement,

obtained from a Master
Crafters 24-hour world clock.
This clock was popular with
hams in the 1960s and can be
found at hamfest flea
markets. Mine had been
retired years ago, when | built
a digital station clock. The
movement and all hands are
removed from the clock, and
the back cover is removed
from the movement to
expose the gears. For this
project, it s necessary to
reverse the rotation of the
clock. The motor will go in
any direction in which it is
started, but there is a ratchet
underneath the.only yellow
nylon gear in the movement
that forces the clock to turn
clockwise. This ratchet is

- removed by drilling out the

rivet holding it. Now the
clock will turn in any direc-
tion in which it isstarted.
The globe used was bought
in a five-and-ten-gent store,
and it is made by the Ohio
Art Co. [t was originally
intended to be a bank, so the
base on it must be removed.
This is easily accomplished by
pulling the base straight out
from the.globe. Next, a 14"
hole is drilled in the south
pole, and the outer ring,
salvaged from the hour hand,
is soldered to the globe at the
south pole, after removing
the paint from the globe and
the ring at the point of
attachment, The globe will
now fit snugly on the outer
shaft of the movement, as the
hour hand did. On the globe,
a 2500-mile-radius circle,
drawn to scale, is centered
around your QTH and drawn
with a marking pen. This
indicates the area within



Parts List

ICs

1 7493 Lafayette 32P06919V

1 74154 Radio Shack 276-1834
3 NEBE55 Radio Shack 276-1723

Resistors

3 10k % Watt 10% zll Radio Shack 271-1300

2 1k % Watt 10%

1 2.2k % Watt 10%
1 1 meg % Watt 10%
1 68k % Watt 10%

1 360 % Watt 10%

1 1k % Watt 10% Radio Shack 271-000

1 10k 10-turn trimmer pot R1

Capacitors

2 0,01 uF disc ceramic: one at 200 V Radio Shack 272-131 and one at

25 V Radio Shack 272-131

1 3200 uf 6 V electrolytic Radio Shack 272-1021
1 3200 uF 10 V electrolytic {can be smaller — see text) Radio Shack

272-1021 Ct

11 uF 5V electrolytic Radio Shack 272-1406
1 10 uF 10 V electrolytic Radio Shack 272-1002
1 0.05 25 V disc ceramic Radio Shack 272-134

Other Semiconductaors

16 LEDs miniature or subminiature Radio Shack 276-042

4 1N4001 Radio Shack 276-1101
1 2N 3906 Radio Shack 276-2021

151V 1 Watt zener TN4733A Lafayette 32P08691V

Miscellaneous

1 8 Ohm miniature speaker Lafayette 99P60360V

1 SPST switch Radio Shack 275-612

1 normally-open push-button Radio Shack 275-1547
1117 V to 6.3 V transformer 300 mA Radio Shack 273-1384

which the satellite may be
worked.

The 16 LEDs are soldered
to a piece of bus wire shaped
in a 5" diameter ring, to
simulate the satellite’s orbit.
Separate wires are run from
the cathodes to the appro-
priate pin on the 74154 chip.
Small pieces of plastic tubing
are used between the LEDs,
covering the bus wire and
connecting wires. The LEDs
are spaced so that one is
placed at each of the poles
and at the equator on both
sides, and three are evenly
spaced between each of these.
The ring is held to the cabinet
with a cable clamp and
adjusted to an angle of 102
degrees for the OSCAR 6
orbit.

A 555 timer chip is con-
nected for astable operation
with a period of 437 seconds
{114.9946 min./16). The
exact time is set by adjusting
the 10k 10-turn pot, which is
in series with the 68k resistor.
The output from this clock
goes to the input of a 7493
BCD counter. This device
gives the appropriate 4-bit
BCD code for the number of

transitions that occur on pin
14. After reaching 16 counts,
the counter resets to the
0000 state. There is also pro-
vision for externally resetting
the counter for setting the
device up initially.

The four lines from the
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7493 drive the inputs of a _

74154 4-10-16-line decoder.

This device has four lines in
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e s e i il S e s e 1T

I.

and sixteen lines out. All

‘oulpuls except one are nor-

mally high. The output that

Suggested parts placement for OSCAR finder
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PC boards are available from the author for
$6.00 pius $1.00 for postage and handling.

WB2BW)J

o0 »n

S =7

=0
6

?
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TO ANODES OF LED'S
Fig. 2. PC board.
directly drive the appropriate

LEDs through a current-
limiting resistor.

the four lines in are 1010, the
tenth output goes low (pin
11). These output lines

goes low is the one whose
BCD c¢ode has been addressed
at the input. For example, if
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LED number one is placed
at the eguator going north,
and the other LEDs follow it
sequentially. To make the
LEDs more visible, they are
made to blink on and off.
This is done by driving the
strobe inputs of the 74154
with another 555 astable set
at about 1 Hz. When LED
number one comes on, it
turns the 2ZN3906 transistor
on, which, in turn, activates a
third 555 astable which oscil-
lates at about 1 kHz. This
chip drives a small 8-Ohm
speaker, when the LED at the
equator is on, with a beeping
tone. This alerts the operator
that the satellite is entering
the Northern Hemisphere. A
switch is provided o turn the
beeper off, if it becomes
annoying.

The power supply is con-
ventional and adequate, and
it should be noted that one
does not really need a 3200
uF filter capacitor. | used it
because | had an extra one in
the junk box. Use one large
enough to give a clean tone,
free from hum, in the loud-
speaker. e

| found the accuracy of
the 555 timer used as a clock
entirely adequate. However,

" greater accuracy can be ob-

tained by using a smaller
capacitor of the tantalum or
polycarbonate variety and
using a larger value precision
resistor. This might buy some
thermal accuracy, but, within
the box, we find a thermal
equilibrium, due to the heat
produced by the ciock motor,
transformer, and chips. As
long as the shack’s tempera-
ture- doesn’t change too
drastically, the clock averages
guite well. For the real per-
fectionist, | suggest a crystal
oscillator with an appropriate
divider chain.

To align the unit, the 10k
pot must first be set so that
the period of the clock
astable is 431 seconds. This is
a somewhat lengthy process,
but it must be done as accu-
rately as possible to insure
correct tracking of the
satellite. Allow the unit to
thermally stabilize itself
before finalizing the adjust-



ment.

To set the sateliite's posi-
tion, the following should be
done. Use an OSCAR locator
or similar device to determine
an equator crossing on the
day that you are setting the
OSCAR finder. Determine
the local time of the crossing
and the degrees of longitude.
Remave the globe, and ob-
serve if the second-hand shaft
is turning counterclockwise.
If it isn't, take a pair of
needle-nose pliers and force
the shaft to turn counter-

clockwise. Replace the globe,
and set the globe by turning
the fime-setting knob until
the number one LED is at the
correct crossing point on the
equator. This globe s
marked at every 15 degrees of
longitude, so it is easy to
estimate the correct point.
Press the =zero-degree start
button, and wait until the
beeping stops. At this instant,
press the reset button again.
This will insure that a com-
plete cycle is started. Re-
adjust the globe so that the

LED fines up with the
crossing peint. One must use
good timing to insure that
this process can be completed
by the time that the pass is to
occur.

Periodically check the
accuracy of the OSCAR
finder with an OSCAR

locator or similar device, and
recalibrate it by turning the
globe, if necessary.

Whenever an LED appears
within the circle on the globe,
OS5CAR is within range.
Although designed for

OSCAR 6, the OSCAR finder
can be used with any satellite
by adjusting three things:
angle of orbit, period of
orbit, and radius of circle on
globe, which is related to the
altitude of orbit, which is
related to the period. Finally,
any 24-hour movement or
globe that is available can be
used, and most of the other
parts are readily available, as
listed in the parts list, from
local stores as well as from
the mail-order houses. Good
luck on OSCAR hunting! =

FCG

Before the
FEDERAL COMMUNICATIONS
COMMISSION
Washington, D.C, 20554

In the matter of

Dismissal of six Petitions
for Rulemaking in the
Amateur Radio Service

RM-1455, RM-1536,
RM-1703, RM-2080,
RM-2797, RM-2907

ORDER
Adapted: August 24, 1977
Released: August 26, 1977

1. The Commission, by its Chisf, Safety
and Special Radic Services Bureau, acting
under dzlegated authority, has under com-
sideration the six petitions for rulemaking
fisted above, each of which was submitted in
accordance with the Administrative Pro-
cedure Act, 5 USC 5B83(e), and Section
1401 of the Commission's Rules. The
petitions we are considering each request
certain changes in the Commission’s rules or
policies governing the assignment of station
callsigns in the Amateur Radio Service.
Petitioners” specific requests are a5 follows:

a. AM-T455. W:. Wayre Green
requesis amendment of Section 97.53
of the Rules to permit & licensee
moving from ane callsign area to
another to obrtain a “counterpart”
callsign wpon medification of his
station license. {A "counterpart’™ cail-
sign is a callsign with a suifix identical
to the suffix of a callsign held in
another callsign area. }

b, BM-7536. The American Radio
Retay League, Incorporated [ARRL),
also requests that provisions be made

in the rules for the issuance of
“counterpart” callsigns.
¢. RM-1703. Mr. Thomas V.

Appler asks for revision of Section
97.51 of the Ru'es o permit the
assignment of a specific unassignad
cailsign to the widcw, son, or daughter
of a decessed former holder of that
specific callsign.

d. AM-2080. Mir Chester L. Smith,
Mr. Joseph Santangelo, Mr. Charles A
Walbridge, and Mr. Donald A_ Free-
land want the Commission to amend
its rules 1o permit the issuance of
callsigns containing 2 special indicator
designating the operator license classi-
fication of the station licensee.

e. AM-2797. Mr. Cliff Ryan re
quests that the Commission issue
stetion callsigns with a special oesig
nator to indicate the stzte in which the
station is located.

f. AM-Z8907. Mr. Robert E. Babb
reguests the rules be amended 10
permit the issuance of so-cailed "ane
letter”” callsigns in the Amateur Ser-
vice. {A “one letter” callsign is a
callsign consisting of one letter, fol-
lowed by one number, followed by
one letter.)

2. We have fully and carefully analyzed
petitioners’ requests and have concluded
that petitionaers’ proposals have been and are
being considered in connection with other
rutemaking proceedings. With respect 1o
each of these geftions, we note that in
Docker 21135, Notice of Proposed Rule
makirg relegsed March 11, 1577, 42 Fed.
Reg. 15438 (1877), the Commission
proposzd 1o simplify [ts amateur station
callsign regulations by replacing the existing
complex rules with a very simple general rule
stating that ail callsigns shall be assigned by
the Commission on a systematic basis. The
Commission’s propesals in Docket 21135
would, if adopted, preclude granting any of
the patitions uader consideration, each of
which requests the issuance of special
format, non-systematically assigned callsigns.
In connection with AM-1703, we would also
nate that the Commission expligitiy con-
sidered the question of “in memoriam’”
callsigns in its First Report and O-der in
Docket 20092, FCC 76-348, released April
22, 1976. In that Report and Order, the
Commission eliminated the availability of
**in memoriam’* calisigns. {Such calisigns had
previously been available 10 gualified ama-
teur clubs and organizations.) Finally, we
would observe that the suggestions con-
tained in RM-2080 were considered, and
rejected, in Docke! 15928, Report and
QOrder adopted August 24, 1967, FCC
67-978.

3. From the foregaing, Tt isclear that the
factors on which petitioners’ proposals ate
based have been and are being fully con-
sidered by the Commission in connection
with other rulemaking proceedings. Further,
wetitioners have rot advanced any ngw or
novel arguments warranting additional con-
sideration.

4. Agcordingly, the Commission
ORDERS, by its Chief, Safety and Special
Radic Services Bureau, acting under au-
thority delegated to him by Section 0.331 of
the Commission’s Rules, that RWM-1455,
RM-15836, RM-1703, RM-2080, RM 2797
and RM-2907 ARE DISMISSED.

Charles A. Higginbotham
Chief, Safety and Special
Radio Services Bureau

Oscar Orbits

Oscar § Gehital Information

Gsear 7 O:bital Infarmation

Ochit Date  Time Lorgitade Brlnt Date  Time Langnuge
(Nov}  [GMT) of Eq. [Now) (GMT)  of Eq.
Crossing ¥ Crossing "W
NA 22077 BTN 1 0147:46 Qi 13547 A 3 g
NA 22083 BTN 2 0047.42 %2 13560 8X | B36
e 23096 3 014238 29.9 13572 A 3 685
NA 23108 BTH 4 0042.34 748 135858 4 821
N 23121 5 0137.2¢ 88.7 13587 A 5 0pa7:55% 66.9
WA 23133 BTN B 0037:25 73.7 13610 B 8 0142:12 80.5
N 23148 7 0322 B7.5 13622 A 7 0041:33 653
NA 23158 BTN 8 003217 72,5 13635 8 8 0135:50 78.9
MNA 23171 BTN 8 0127:12 B6.2 13647 AX 9 0035:10 63.8
N 23183 10 0027:08 Al{E= 13660 8 10 D129:28 77.3
NA 23188 BTN 11 0122:04 85.0 13672 A 2! 0028:48 62.2
N 23208 12 0022:00 70.0 13685 B 12 0123:05 74.8
N& 33221 BTN 13 0116:58 83.7 13697 A 13 0022:28 60.6
N 23233 14 0016:61 68.7 13710 BQ 14 0116:43 74.2
NA 23246 BTN 15 0111.47 82.5 13722 A 15 T 0316:04 59.1
NA 23258 BTN 6 0011:43 67 & 13735 8X 6 01i0:21 7286
g T a1ce:39 81.2 13747 A L¥ DOGS.417 75
NA 73233 8Th 18 66.2 1376C 8 18 0103:59 71
N 23206 19 £0.0 13772 A 9 000319 559
NA 23308 3TN 20 €50 137858 20 0057:.38 625
™M 23321 21 18.7 13798 A 2 0181:54 831
MA 23E34BTH 22 g3'%5"=-. 13810B 22 005114 679
NA 23345 BTN 23 715 13823 AX 23 0145:31 815
N 23359 23 213 13835 B 25 0044:52 66.4
MA 23371 BTH 25 76.3 13848 A 25 0133:08 73.9
N 23384 26 500 13860 8 26 003B:30 64.8
MA 23396 BTN 27 750 13873 A 27 013247 784
B 23409 28 0135:52 BB.8 13885 BQ 28 0032:.07 63.2
NA 23421 BTN 29 003548 7138 13898 & 29 0126:25 768
. NA 28433 BTN 30 0130:44 87.5™ 77 13810 BX 30 0025:45 61.7

The listed data tells you the time and place OSCAR crasses the equator in an
ascending orbit for the first time each day. To calculate successive 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 {twe hours less
five minutes). The chart gives the longitude of the first crossing. Add 29° for
each succeeding orbit. When OSCAR is ascending on the other side of the
world, it will descend over you. To find the equatorial descending longitude,
subtract 166 degrees from the ascending longitude. To find the time it passes
the north pole, add 292 minutes to the time it passes the eguator. ¥You should be
able 1o hear OSCAR when it is within 45 degrees of you. The easiest way to do
this is to take a globe and draw a circle with a radius of 2480 miles (4000
kilometers) from the home QTH. If it passes right overhead, you should be able
to hear it for about 24 minutes total. OSCAR will pass an imaginary line drawn
from San Francisco 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
GSCAR passes 15 degrees from you, add another minute; at 30 degrees, three

minutes; at 45 degrees, ten minutes.

OSCAR & Inputi
145.90-146.00 MHz; Quiput
29.45-29.55 MHz; Telemetry
beacon at 29.45 MHz.

OSCAR 7 Mode A: Input

Orbits designated “"X' are closed to

145.85-145.95 MHz; Output
29.40-29.50 MHz.
Mode B: Il nput

432.125-432.175 MHz; Qut
put 145.925-145.975 MHz,

general use. "ED’" are for educational

use. “BTN'" orbits contain news bulletins. Q" orbits have a ten Watt erp limit.
“L"” indicates link orbit. “N" or “5” indicates that Oscar 6 is available onfy on
nerthbound or scuthbound passes, Satellites are not available to users on ""NA™

days.

53



David J. Brown W9CGT
RR 5, Box 39
Noblesville IN 46060

Cheap Ears
For OSCAR

-- an effective satellite antenna

H ave you been thinking
about trying to work
through OSCAR 6 or OSCAR
7?7 How about even just
listening to it? You can
perform a valuable service to
amateur radio, especially
now, if all you do is listen!
The OSCAR beacon fre-
quencies on the downlink
provide AMSAT with much
valuable data on the sateilite’s
health and well-being, and, at
the time of this writing, we
have an ailing bird up there.
Even though by the time you
read this the problem may be
cured, it has happened be-
fore, and we all can help
ourseives and AMSAT by
listening to and feorwarding
the telemetry information to
them.

This brings us to the need
for a 10 meter antenna for
receiving the downlink activi-
ties. The antenna described in
this article will do a fine job
for you for a minimum of
cash outlay, and it has a few

placed outdoors. First, you
do all the aiming and rotating
electrically and without
rotors. Second, it has the
advantage of being indoors in
the attic. The second point is
nice because there will be no
weather wear and tear. It's
also nice if you live in a
neighborhood that objects to
farge outdoor antennas
because of their appearance
and their potential for
causing TVI, RFI, etc.

This antenna is only a
group of dipoles. Many
stations use only a simple
dipole or folded dipole for
OSCAR, and that is where |
began. Once | tried that, |
began to wonder what | could
do to rotate it to allow for
azimuth heading changes (a
rotor?) and how to account
for polarization shifts as
OSCAR tumbles. You may
find, as | did, that the polari-
zation makes the mechanical
rotation a physical beast, if
not impossible tc control.

distinctive advantages over About the time | discov-
even the full-sized beam ered that, | had been reading
g[ Ll
|
PILRIE f/ —=>= NORTH
P
! | 7
——
—
=
ol o]
i (T | A HARNESS Ll
973%

Fig. 1. Looking into the page, you are looking west.
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an article on electronically
steered antennas for the
military. Between their
thoughts for the initial idea
and the physical limitations

of my attic, | came up with-

the following indoor antenna
that beats everything |’ve ever
tried outdoors, including a 3
element yagi. I'm sure in the
latter case it was a matter of
unwieldy steering and not
lack of gain. i
The antenna is a combina-
tion of 4 dipoles, 2 phasing
lines, and 3 relays — nothing
more. The main
works so well is the almost
perfect repeatability of the
OSCAR pass for any given
longitude equator crossing.
Two of the dipoles lie
horizontal, or parailel to the
attic floor, are oriented east
and west at the ends, and are
¥ wavelength apart. The
ather two dipoles are a bit
harder to explain. Half of
each of them looks like a
continuation of the phasing
harness running north and
south, respectively, on each

—>>= NORTH

HARMESS
[FETY

reason - it -

end where the phasing lines
join the first pair of dipoles.
The other half of the second

pair of dipoles extends
straight up, or vertical to the
phasing lines/dipole con-

necting points, or as close to
vertical as your roof allows.
Mine slope inward toward the
center feedpoint (and each
other) at an angle of 30
degrees off vertical. Looking
at half of the antenna from
the east end of my attic, so
vou are looking west with
your eye at floor level, gives
vou Fig. 1. You are looking
at the south haif of the array,
and the backward “L" is one
dipole. The box represents
relay 2, and the circle is the
other half of the south end
pair of dipoles. It extends
straight out of the page, half
toward you, and half out of
the back of the page away
from you. Fig. 2 is the view
of the north half of the array,
viewed from the same place
{east of the antenna, looking
west, at floor level). The
dotted lines in both figures
are the vertical portion of the
dipoles, which -k had to slant
toward each other because of
my roofline.

Fig. 3 describes how the
relays are wired te the
antenna to allow changes in
pattern {or, in other words,
steering). To describe which
antenna goes where elec-
trically on the relays, | use
the following terminology.
The dipoles that lie horizon-
tal and parallel to the floor |
call north A and south A. The
dipoles that have half of
themselves vertical or perpen-
dicular to the floor (or
slanted as vour roof ailows)
are north B and south B.

| haven't gone into just
what pattern results from
what, but | can tell you what
the relays are doing as far as
the antenna feed. Relay 1 lets

e
\ I{-_

N\ . DIPOLE
I NORTH B
|

| 1

3 CiPOLE
s |O“\'0ﬁm+ I3

Fig. 2. Looking into the page, you are looking west.
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Fig. 3. Allow for strip and tin on all ends of twinlead, i.e., short at outer ends of dipoles,

connections to relays, etc.

you feed the north end pair
180 degrees out of phase
from the south end. Relay 2
lets you change the feed
phase 180 degrees on south
B. Relay 3 lets you change
the feed phase 180 degrees on
north B. You antenna
engineers can drop me a line
on just what antenna patterns
are supposed Lo be occurring. |
seem to be getting more than
the circle of coverage would
indicate | should, allowing
complete passes of beacon
coverage. The beacon is the
best indicator, since it does
not rely on the other station
properly aiming his 2 meter
antenna.

Speaking of the circle of
coverage you have all seen on
maps used for OSCAR track-
ing, mine now has a slightly
different look. It is a grid
with small circles at the inter-
sections as shown in part in
Fig. 4. The numbers represent
the best antenna switch
position for the satellite when
it is over that map point.
Afier a few runs, and if you
determine where the satellite
should be by using a Satellabe

Switch position

N RO WM =0

or equal device, you can find
the satellite and form your
own chart. You can immedi-
ately see there are more than
three numbers, representing
more than the three individu-
al relays. Fig. 5 shows how |
have mine wired to have the
following relay combinations:
none, 1 only, 2 only, 3 only,
1and 2,1 and 3, 2 and 3, and
all {energized).

Since | had automated
control in mind from the
beginning, | wired my relays
and switch as in Fig. 6. By
using a BCD output decimal
dispiay switch, you can
choose any of the positions 0
to 7 for any relay combina-
tion. Once you learn what
position you want and where
and when, the BCD switch
can become a tape input that
is stepped with time during
the pass of OSCAR.

| did say automated,
didn't 17 Well, the tape was
good, but the latest adventure
seems to be the greatest of all
ways! By hooking a 7490
encoder to the 7445 inputs
instead of the BCD switch or
tape, and driving the 7490

Relays energized
none
relay 1
relay 2
relay 3
relays 1 and 2
relays 1 and 3
relays 2 and 3
all relays

Fig. 5.

clock input with a variable
square wave from a pot con-
trolled VCO {LM 566, etc.),
you have much what the
military has for a steered
antenna for radar, which
scans the horizontal plane for
targets! -
So far | have been limited
by the switch speed of the
relays in my system, and
weather {no heat in attic) has
prevented their change to a
diode steering scheme. Now

comespring. . . hmmm? Since™

the antenna never handles
transmitter type power levels,
diodes should be a cinch. If

CAN BE MINUTE
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| 1
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LONG
Fig. 4.

good audio to sound like it is
not switching at all. | believe
this to be a rate well above
the audio frequencies | can
use on the relays, limited
only by the ICs (20 MHz?),
the diodes, and the other
components. Someday | may
be able to reduce the total
feedline to the attic to just
that — the coaxial feedline,
running rf power filtered for
the switch rate down, and all
the switching up.

My first idea was to tie 8
.op amps to the age line of the
receiver via some gates to gate
them on with the sample
switch. Then [weould use a
voting system to return to the
highest agc reading on a
sample for .1 second and go

“back and hold for .9 seconds

pasis {or 1/sec sampling). If
the agc were audio_derived
and a noise blanker was used,

the ideal sampling rate can be- -this may still be the best bet.

found, the antenna will be
looking where it should for a
long enough time to repro-
duce enough segments of

ALL R'S 100 i

At the very least, this whole
thing offers some really nice
possibilities. You could use
“chain gang” methods of

ALY+

) i
Ot e,

RZ S
e
e

aLv -

==
T4 BCD OUTPLT

DECIMAL DISPFLAY BWIYCH

Fig. 6.
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7490 connections as blocked
out in Fig. 7.

The vco runs the 7490 (B}
at antenna switch rate. For
the 1 out of 10 sample period,
7490 (C) divides the antenna
rate by 10 and only enables
the gate ahead of 7490(A)
during 1 of 10 periods (1/10
of a total sample to sample
period). Position “8” of 7490
(A) and 7445 (A) can be used
to do the scttling and voting
time (half enable a gate, etc.);
position “9” would then
switch the antenna to that
best antenna position decided
on in the voting process. A 9
sample period’s length of
time from 7490 (C) and 7445
(B) later |for example, 7445
(B) positions “0°" and 2"
through *9"], the process
would repeat by 7445 (B)
returning to 1" and gating
on gate {A). | have tried to
block diagram only one of
several possibilities. Let your
irmagination be your guide, as
the real intent of this articie
was the antenna itself.

The antenna (dipeles and

Model MB 1l $285
{with Balun) $315

NyeViking?

harness) is made of inexpen-
sive TV receiver type 300
Ohm twinlead. Since all four
dipoles are hooked up all the
time (one configuration or
another), the north pair in
parallel represent about a 150
Ohm feedpoint, The same
holds for the south pair. By
using a ' wavelength harness
from relay 1 to relay 2
common poles and relay 1 to
relay 3 common poles, the
feed looking into each har-
ness from the relay 1 end is
about 300 Ohms. When the
harnesses are put in paraliel
by relay 1, the feedline input
point looks like about 150
Ohms. Even though it is a
mismatch, | attached a 75
Ohm unbalanced {coax} to
300 Ohm balanced balun to
this feedpoint with no
adverse results. This allows
me to use the 75 Ohm RG-59
coaxial cable down the 30
odd feet to the basement and
the receiver. | probably make
up most of the baiun loss,
and then some, by running a
pretty hot VHF Engineering

I

B GAT

Fig. 7. Voting system.

preamp ahead of the re-

ceiver.

As stated before, any ideas.

on how it works would really

be appreciated,
questions —
Happy OSCAR
you, m

J "vomm‘;"“ |
1

and any
just SASE.
times to

The NEW-NYE
“Matchmaker!”
VIKING MB I

Antenna Impedance-matching Network

assures maximum perfectly matched
power to your antennal

MB Il provides:

* Constant SWR monitoring. * Precision tuning of final amp.* Harmonic suppression.
* Receiver input impedance-matching. ¥ Maximum power transfer to antenna. * Con-
tinuous frequency coverage 1.6 to 30 MHz. * Precision tuning of any wire Y
wavelength or longer, with SWR of 1:1.

MB |l features: _ _
*Finest quality. made-in-USA components. *¥Large, precision, easy-to-read dials with
360° readout. ¥ Opticnal 3000 watt Balun for twin lead antennas.

Available at leading dealers throughout the U.S.A.

WM. M. NYE COMPANY, INC.
1614 - 130th Avenue N.E., Bellevue, WA 98005 * (208) 454-4524

N4
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s S - i Dfl RANDOM WIRE ANTENNA TUNER

All band operation (160-10 meters)
with any random length of wire.
200 watt output power capa-
bility — will work with virtually any
transceiver. Ideal for portable or
home operation. Great for apart-
ments and hotel rooms—simply
run a wire inside, out a window, or
anyplace available. Toroid induct-
or for small size: 4-1/4” X 2-3/8”
X 37 Built-in neon tune-up indi-
cator. SO-239 connector. Attract-
ive bronze finished enclosure.

only $29.95

Tunes out SWR on any coax fed antenna as well as random il
wires. Works great on all bands (160-10 meters) with any
transceiver running up to 200 watts power output.

Increases usable bandwidth of any antenna. Tunes out SWR
on mobile whips from inside your car.

Uses toroid inductor and specially made capacitors for
small size: 51" x 214”7 x 2 Rugged, yet compact.
Attractive bronze finished enclosure. SO-239 coax con-
nectors are used for transmitter input and coax fed
antennas. Convenient binding posts are provided for ran-
dom wire and ground cohnections.

only $49 95

sst t-3
IMPEDANCE TRANSFORMER

Matches 52 chm coax to the lower impedance of a mobile
whip or vertical. 12 position switch with taps spread
between 3 and 52 ohms. Broadband from 1-30 MHz. Will
work with virtually any transceiver—300 watt output power
capability. SO-239 connectors. Toroid inductor for small
size: 2-3/4” X 27 X 2-1/4.” Attractive bronze finish.

only $1 9.95

GUARANTEE you are not satisfied for any reason. Please add $2 for shipping

All SST products are guaranteed for 1 year. In addition, they may  and handling. Calif. residents, please add sales tax. COD orders
be returned within 10 days for a full refund (less shipping) if you OK by phone.

ELECTRONICS

FR.O.BOX 1 LAWNDALE, CALIF.
SO260 - (213) 37/76-5887 s10
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Track OSCAR
With Your SR-52

-- requires the PC 100 option

Art Burke W6UIX
4011 College Avenue
San Diego CA 92115

he program listed in

Table 1 will do the
following for you, while you
QSO, have breakfast, mow
the lawn, go shopping, etc.:
(1) calculate the position of
OSCAR 6 or 7 at the time
intervals you select; (2) de-
termine whether OSCAR is
above the horizon; {3) print
out the time (local or GMT)
to the minute, azimuth
(bearing), and elevation angle
to the nearest degree only
when OSCAR is above the
horizon; (4) do the above for
ali the passes (northbound
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and southbound) for an en-
tire day (longer, if desired);

and, finally, (5) do this
wherever you are in the
world.

ltem 5 is especially impor-
tant jor those hams operating
near the equator or in the
Southern Hemisphere. The
usual formulas give erroneous
azimuth pointing angles when
OSCAR is south of the
equator. Formula 3 (see
below} corrects for this con-
dition. Additional features
are that your QTH is stored
in registers 98 and 99 (un-
affected by “clear mem-
ories™), and all OSCAR orbit
data is stored in the upper
data registers (15-19), so the
cafculator can be used for
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other problems without
disturbing the OSCAR data.

Let’s examine item 5 in
more detail. Fig. 1 shows the
actual OSCAR track (selid
line) for the example given
Jater where OSCAR crosses
the equator northbound at
78.1° West, and the apparent
track in the Southern Hemi-

sphere (dotted line) of the.

track for the preceding orbit
which results in the 78.1°
crossing. The usual formulas
(which are good only in the
Northern Hemisphere) wil
make OSCAR  apparently

change course as soon as it~

crosses the equator. Thus,
instead of continuing in a
southwesterly direction after
crossing the
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Fig. 1. OSCAR paths, actual and apparent, on the Earth.
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243.7° W., OSCAR apparent-
ly abruptly turns south-
easterly, as shown by the
dotted line, and ultimately
crosses the equator in a
northeasterly direction at
78.1% W., and then abruptly
turns and proceeds in the
correct northwesterly direc-
tion. Of course, OSCAR
doesn’t really do these acro-
batics, but formulas 1 and 2,
as usually given,' which cal-
culate the latitude and longi-
tude of OSCAR at the select-
ed time intervals, give these
apparent positions. And,
since these positions are used
in conjunction with our own
positions on Earth {latitude
and longitude of our QTH) to
calculate the direction fo
point our antenna at OSCAR,
we will be wrong!

Weli, if this is really so,
why haven’t we hams in the
United States noticed this
before? Why do the formulas
seem to work okay for us?
The answer is that we are so
far from the equator, and our
antennas have broad enough
beamwidths . _(approximately
40° wide at the 3 dB down”
points for a so-called
13 dB beam), that the appar-
ent “dogleg” in the path is
entirely contained within our
beam coverage and goes un-
noticed. | have shown a 40°
beam pointed from Miami
toward the 78.1° W. crossing
in Fig. 1. Notice how it
encompasses both the true
and apparent paths of
OSCAR within the “OSCAR
horizon " of Miami, shown as
the dotted arc centered on
Miami. And, of course, the
effect is diminished as we are
even further north, because
OSCAR is in range below the
equator for a shorter distance
(or not at all), and the an-
tenna beam covers a large
area below the equator.

Now let’s take a ham in
Quito, Equador, whose QTH
is at 0.2° S. latitude and
78.5° W. longitude. He is
really in trouble if he uses
formulas 1 and 2. His
calculator will tell him to
point his antenna in a
southwesterly direction to



pick up the approaching
OSCAR, instead of the cor-
rect southeasterly direction,
Although his antenna may be
40° wide, it is not wide
enough to include the direc-
tion of OSCAR, as shown by
Fig. 1.

In even worse shape would
be a ham in New Zealand, for
example, The apparent path
of OSCAR is south of him,
heading east, when in reality
it is clear around the world
below South Africa.

The part of equation 2
that causes this trouble is the
first portion in the brackets:

[INV cosicos =01) Yeos |
When OSCAR is in the
Northern Hemisphere, but

approaching the equator, it is
a trifle less than ¥: P, since it
is the time since OSCAR
crossed the equator going
north, and P is the time of
the full orbit. Thus 360t/P
will be less than 180 (let’s say
176.9, for example). The
cosine of 176.9° is -.99854.
Lg, the latitude of OSCAR
from equation 1, is about 3°;
its cosine is .99863. The re-
sult is the inverse cosine of
-99991 or 179.2°, Now, let
the OSCAR go an equal dis
tance past the equator so that
360t/P is 183.1°. The cal-
culator computes the cosine
as -.99854 (the same as for
176.9); the latitude is now
about 3° S. or -3°, whose
cosine is \99863 (the same as
for 3°). The result is that the
calculator give you the same
inverse cosine of -.99991 =
179.2° as before. After all,
how can the caloulator know
that vou want an answer
greater than 180°? Thus, the
OSCAR seems to be back-
tracking in an easterly direc-
tion as it heads south, and
gives the apparent track as
shown in Fig. 1.

The answer to this prob-
lem is simple: If the latitude
of OSCAR is positive (narth
of equator), use the equation
as is; if the latitude is neg-
ative, subtract the angle ob-
tained from the bracket from
360° f(e.g, 360 - 179.2 =
180.8), and use that value of
longitude in the subsequent

calculations. (In the program
listed in Table 1, | have done
the equivalent by testing the
sign of the sine of Lg to save
program steps.)

For those hams with an
interest in how and why
things work (most of us, 1
think), here are the formulas
used and a brief explanation
of their place in the program.
1 and 2 are adapted from
reference 1; the other ex-
pressions are from reference
E

1. Lg=INV sin {sin a sin 2ot

2. As= [INV cos (cos 'Eg.(l[ /cos Lgh] +
A+ t{15)
3. Ifsin Lgis positive,
Ag 35 &5 given by 2.
If sin Lg is not positive,
As=360- [ ] + 3y +1(15}
4. v=12g-2g
5. ¢=INV cosf{sin Lgsin Ly +
cos Lgcos Lg cos v)
8. 2= INV cos[isin Ls-
sin Lg cos ch/{cos Ly sin ¢l
7. i1 sin v is positive,
B=360-5
1{ sin v is not positive,
B=g
8. EL=INV tan [{cosc -

R '
T }/sin c]

where (all degrees are in
decimal form, e.g., 24.1°):

Ls is the latitude of
OSCAR in degrees — positive
if north of equator, negative

if south;
a is the inclination of
OSCAR’s orbit in degrees

counterclockwise from east;

t is the time in decimal
hours from Ty;

Ty is the time of a north-
bound equatorial crossing by
OSCAR, 'in hours and min-
utes {GMT or local};

P is the period of the orbit
in decimal hours;

As s the longitude of
OSCAR in degrees west from
Greenwich, England;

Ax is the longitude of the
northbound egquatorial
crossing (at Ty) in degrees
west;

Aq is the longitude of the
QTH in degrees west;

Lqg is the latitude of the
QTH in degrees — positive if
north of the equator, negative
if south;

B is the azimuth {bearing)
to OSCAR from the QTH in
degrees clockwise from north;

EL is the elevation angle
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to OSCAR from the QTH in
degrees, from the horizontal
upwards;

R{{R+h) is the ratio of the
Earth’s radius to the sum of
Earth radius and orbit height.

Program steps 000 to 009
initialize the program, fix the
decimal point to four places
{necessary for accurate time
displays later), print the en-
tered time, Ty, convert Ty
into decimal hours, store it in
register 11, and halt, ready
for the next entry. When Ay
is entered on the keyboard
and RUN is pressed, steps
010 to 017 store Ay in reg
ister 14, print it, and put a 0
in register 13. Steps 018 to
138 solve eqguation 1 and
store sin Ll in register 63.
Steps 039 to 080 solve ex-
pressions 2, 3, and 4. Steps
081 to 157 solve 6 and 8.
Steps 158 and 159 test the
elevation angle and, if neg
ative, skip to step 214, after
which at  (your sefected
orbital time interval) is added

to register 13, and the pro-

gram repeats, beginning with
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of OSCAR 7,
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pse 22 8 11

asy 32 X 11

nsg 33 RCL 11

059 42 8 14

3e0 D6 11

061 04  COB 11

062 5 = 11

ez 22 1/x 11

054 22 f 120
065 &5 121
OEE 43 ECL 122
067 Ol 5
DE3 02 3 124
D&g - 125
an] RCL 126
071 127
072 128
. sin 124
074 01 X 130
07s 04 ECL 13t
076 75 TEs
o7r 43 7 e

ors 09 = 13

072 0o INV 12

oS0 95 COS 15

Go1 42 13

gsz 01

55
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0s7d 09
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(EE2 e e
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0se 09 =
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ogs 3z tan
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1oz a5 1T pos
(04 42 COS8
10s 05 RCL
106 o7 1
107 2z 1
108 +
109 22 RCL
1o 420 1
it as 3

LA =0 T LN L P

168
169
170
171
172
33 173
174
i
176
177
17e
il

120

(4
PO S 1
- 5
"B
CO~NOWMWMN WY
P VRS TN RN R S R |

£
on

L] =
L w
o R AV ol e el R S AV
o O
= o\
[P
oo o
R o ¥ I S O O o Rl e R T A B S Y R
Lo I AL o I R Y e e s Y S o 6]
Ll O e ] (o QNS I S e o

of0 oDl nD D 0 00 0 00 00 Ol O

O B0 Pl 2 Tad T Pl

LY wS T LY u
Mo in o

0
5]

S P U A O P P A S G M Oy

0 W o =] 20 ol 00T L2

T

201 05

]
[
P

0
on

203 57
204 00
205 98
206 43
zZ0v e
NE Db
209 28
210 37
211 04
212 46
214 43
21e 07
217 44
218 01
219 03

220 41

»2 01
23 08

P [
[

Table 7. OSCAR SR-52/PC T100A prograr.

LBL goo 46 INV
A 001 11 sin
fix noz 57 cos
4 a0z 04 ETO
Tt Q04 98
MS ons 27 4
ST afe 42 )
1 oa7 01 INV
1 nog 01 ¢cos
HLT one g1+
STO 010 42  RCL
1 o011 o1 1
4 01z o4 3
rt 01z 98 X
0i4 00 1
8TO 0is 42 O
1 0té 01+
ﬁ 017 02 RCL
CL 018 43 1
1 o= o1 4
3 o200 03 -
X 021 &5 RCL
RCL D22 43 8
1 023 01
5 024 05 =
= n2s 95 STO
ETO 026 42 1
027 o0& 2
9 028 02 COS
sin 02e 32 X
X 030 &5  RCL
RCL 0z1 43 g
é nz2 01
033 D& COS
sin 034 zz2 X
= (35 95 ECL
ETO 036 42
037 25 4
; o322 03 o+
f pos 032 50 RCL
tan 040 =4 g
041 03
o4z 0g  8in
0 042 00 X
- 044 75 2CL
LBL 045 46
tan 046 24 3
( 047 53 =
ECL 042 43 ETO
g 042 0&
0s0 09
¢os nsi =3 ¥NV
$ 052 55 CO8
RCL 053 43 sin
6 nss os  STO
3 oss 0z 6
step 018,

However, if the elevation
angle tests as not negafive,
steps 161 to 211 add t to Ty,
convert the result to hours
and minutes, and print. Then
they apply expression 7, print
azimuth and elevation to the
nearest  degree, refix the
decimal point to 4 places, and
go to step 214, where the
cycle begins again. Thus, a
printout is made only when
OSCAR is not below the
horizon. Labels sin, cos, tan,
and log are used internally to
save program steps.

OK, so much for the sales
pitch and the explanations —
how do we go about using the
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program? Simple! Here is a
step-by-step procedure:
FIRST — Key in the pro-
gram listed in Table 1 {don’t
forget to either reset or GTO
000 before pressing the LRN
key). Now, press LRN to put
the calculator back into the
calculate mode. Record the
program on a magnetic card
for future use. If you already
have the program on a card,
enter it in the usual manner.
SECOND — Key in the
west longitude of your QTH
(Aq) in decimal degrees and
STO 99; key in the latitude
Lg in decimal degrees (if
south of the equator, key +/-
for the minus sign) and STO

98.

THIRD — Key in the fol-
lowing OSCAR orbit data,
and store as shown:

1.916 STO 19 (P)
0.813 STO 18 [R/{R+h)]

101.7 STO 16 (a)
187.9 STO 15 (360/ P)

(These values are averaged for
OSCARS 6 and 7 and give
good results for at least 36
hours of orbit. You can, of
course, put more accurate
values in if you wish.)
FOURTH — Key in vour
desired orbital time intervals
{(At) in decimal hours; e.g., if
vou want 4 minute &t, key 4
+60 =, and store the result in

0T .

21 0B ™™

register 17 by STO 17. (This
will store 0.0666666667 in
reg. 17 for this example.)

FIFTH — Set the
switch to D (degrees).

This completes setting up
the calculator with its per-
manent data base. Note that,
if you have already used the
program, then replaced the
program with another to
work on some other problem
but have not turned off the
calculator or otherwise dis-
turbed registers 15 through
19, 98 and 99, the second
through fourth steps can be
omitted. .

Now let's take an actual
example (which can be used
by you as a “check” prob-
lem), using my QTH (Lgq
32,75, Ag 117 are stored in
registers 98 and 99), and
OSCAR 7, beginning on the
evening of July 3, 1977,
Pacific Daylight Savings
Time. Page 16 of the July,
1977, issue of 73 Magazine
lists orbit 12044, A mode,
july 4, 0138:05 GMT, 78.1°.
This is July 3 at 1838:05, my
time. When | enter Ty, | can
use either GMT (1.38) or
PDST (18.38), as | choose.
The resulting times will then
be in the same time zone. |
will choose PDST and enter
to the nearest minute in H.M
(Hours.Minutes) as follows:

STEP 1 — (optional) Key
703.77.07 PRT to print my
Pacific date and indicate
OSCAR 7 (07).

STEP 2 — Key 1838 (T
in H.M).

STEP 3 — Press A (the
calctilator will stop, showing
18.6333, which is Ty in
decimal hours, and will print
18.3800 PRT},

STEP 4 — Key 78.1 (Ax).

STEP 5 — Press RUN.

Now you can relax and do
other things, as you wish. The

R-D

calculator-printer has taken
over. It will immediately
print 78.1000 PRT, thus

giving you Ty and Ay for
reference. It will then print
out the time (in HM),
azimuth, and elevation angles
in degrees every 4 minutes of
orbit time that OSCAR 7 is
within the QTH’s horizon,
throughout the rest of the



night of July 3 and through-
out July 4. It takes the cal-
culator about 13 seconds for
each at, thus the first print-
out will be about 40 seconds
after you pressed RUN, be-

cause the satellite is not
above the horizon until
18.46. At that time, the

azimuth is 99°, and the ele-
vation is 8. It will take the
calculator approximately 70
minutes to finish 24 hours of
orbit time, and thus about 1%
hours to finish the July 4
evening passes. Fig. 2 is an
actual PC T100A tape for this
example.

OK, you say, that’s fine
for a west coast ham, because
the orbits listed in 73 are
usually the first ones that are
within range of the west
coast. But how about some-
one on the east coast? |t's
still simple: Take that orbit
for July 4 GMT, and subtract
115 minutes and 28.75°
several times from the listed
values in 73 until you get the
Ty and Ay of the first orbit
that will be in your range. |

have found that the first
northbound orbit must be
about 65° or fess east of my
QTH to be within range; this
should be suitable within the
48 states and Hawaii.

Or, for the really lazy {or
busy?), just start with the
preceding day’s first orbit, as
listed in 73, and let the cal-
culator crank out about 36
hours of aorbital data. This
suggestion is probably the
easiest for hams in the
equatorizl and sub-equatorial
regions to use, because their
usable passes will be either
northbound passes, starting
from below the equator, or
southbound passes.

Well, so far so good, for
the fat cats with the printers;
now, how about those of you
with the bare bones SR-527
Here's how: First, put in the
program and data registers,
just as indicated earlier, but
with 3 simple changes.
Change program steps 185,
205 and 209 from prt (98) to
HLT (81). The calculator is
used in the same way, except

that paper and pencil are used
instead of the automatic
printer.

After Ty and Xy are en-
tered as above, the calculator
will hait and display the first
time the satellite is in your
range. After writing it down,
press RUN, and the calculator
will halt with the azimuth
displayed. Write it, press
RUN, and the calculator will
halt with elevation displayed.
Write it, press RUN, and a
new time will be displayed
when the calculator halts,
etc., etc. However, remember
that each calculation cycle
takes about 13 seconds, so
that, if the satellite takes 12
minutes to come into range,
as in the example above, it
will be about 40 seconds
before the calculator halts
with the first time display,
and, after the OSCAR goes
beyond your horizon, it will
be about 5 minutes before
the calculator halts with the
next northbound pass in
range displayed. It will be
much longer than that, after

the tlast northbound pass,
until the first southbound
pass comes within range. You
may find it more convenient
to press HLT, if no display
has appeared in 20 seconds
after a series of displays.
Then, add (use the calculator
for this; it won’t hurt the
program) 115 minutes to the
previous Ty and 28.75° to
the previous Ay, enter these
new values for the Ty and Ay
in the program, and you thus
bypass the time to circle
the world. A convenient way
to do this is to key in the
previous Ty (e.g., 18.38),
press D.MS, +, RCL 19, =
INV D.MS, and then press A.
At the halt, key in the pre-
vious Ay {e.g., 78.1}, press +,
28.75, and then press
RUN.

Well, there it is. Have fun
with the program and good
nunting on OSCAR . =

i3
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TS-1 MICROMINIATURE ENCODER-DECODER

O Available in all EIA standard tones 6/0Hz-203.5Hz
[0 Micromintature in size, 1.25x2.0x.65" high

[0 Hi-pass tone rejection filter on board

O Powered by 6-16vdc, unregulated, at 3-9ma. .
O Decode sensitivity better than 10mvRMS, bandwidth, +2Hz max., limited 3
[ Low distortion adjustable sinewave output

[ Frequency accuracy, +.25Hz, frequency
stability +.1Hz

[J Encodes continuously and simultaneously
during decode, independent of mike

hang-up

[0 Totally immune to RF

Wired and tested, complete with

K-l element

$59.95

K1 field replaceable, plug-in, frequency
determining elements

$3.00 each

COMMUNICATIONS SPECIALISTS
P.O. BOX 153
BREA, CALIFORNIA 92621
(714) 998-3021
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Try A T-R
For OSCAR 8

-- turnstile over reflector system

David J. Brown W9CGI
RR 5, Box 39
Noblesville IN 46060

-R, in this case, is

Turnstile over Reflector
antenna, and it could def-
initely aid your OSCAR per-
formance. Built for three
band capability, it will do
well for you on the present

OSCAR  satellites, not to
mention the upcoming
AMSAT high orbit type

machine. If you think using

2M  (28.5CM)
A5 AT 14391 MHz
1

N

] — e — SRIVEN MTGC —-—

mechanical tracking rotors
for the present OSCARs is
tough, the next one is going
to be impossible for you.
True, it moves more slowly,
relative to a position on
Earth, but I'm sure we will
hear the same, “Where the
heck is it?”” comments we had
about OSCARs 6 and 7.
Referring to Fig. 1, I have
only shown the two-band
2m/10m version, because that
is all | have had a chance to
check out. There is no reason
at all why two ten-foot masts

- CUSHCRAFT
7 2M DRIVEN
ELEMENTS

_——— 8716 HYGARN

ALUM TUBING

o ——HTGAIN ELEMENTS
B HOWE

- CB WHIPS
ETEEL]
TRNMED

/

Fig. T. Vertical mast is 10" x 5 heavy-wall TV mast (boit
through joint). Cut off lower flare to fit into or onto CB base

used.
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could not be used in place of
the ten- and five-foot versions
shown for the vertical mast.
An alternative is to build it as
shown, and, due to the very
small size of the %m version,
it could even be bracketed to
the top at a later date. That is
my reason for drawing the
unused extra % wavelensth of
mast poking out of the top
on 2m.

Construction is entirely
with commercially available
antenna parts (especially
from Hy-Gain 64Bs). The
crossed dipoles on the 10m
T-R can be 10m beam driven

_elements. Two of these-are-

used on mine, less the beta
matches, and with the ele-
ments stretched out to 10m
dimensions. [ did this by
using some CB antenna alu-
minum tubing. These tubes

SIDE VIEW

LOWER MasST
TV MAST
10t LONG

ze
=
a8

Fig. 2.

were the same o.d. as the
tubefreducers on the original
64B and fit nicely into the
64B dipoie insulators. The
old 64B element o.d. is not
quite the same as the i.d. of
the new CB tubing, but there
are ways around this. You
can wrap the smaller element
with aluminum foil and then
clamp it into the larger ele-
ment with hose clamps, or go
the more complex route [
went. | added plugs about 2
inches long, that were bored
out and tapped on one end to
3/8-24. This exactly matches
the threaded stud on a full-
size stainless steel CB whip. |

obtained several of these
whips, that had been
damaged in one way or

another, but stil had good
studs and about 40 inches
plus of undamaged whip. If
you figure out the average
height of a car versus a
bumper-mounted CB whip,
believe me, there are several
whips in this condition
around. They are worthless to
use on CB, so you can buy
them even cheaper than the
replacement ~full-size whips.
My CB aluminum tubing
came out at 56 inches, so the
whips were cut off at 39
inches and screwed into the
plugs. The plugs are held in
the tubing by 14-20 hardware
through the tubing and plug.

For the reflectors, | used
the CB parts that would nor-
mally be the ground plane
elements. The largest parts
just fit the same insulators,
and then are grounded to the

ToP VIEWw

TOWER

S HOLTS B
MLATE

/ g
[3 1
U-puLF§——-

A

\"Bou TO TOWER —

Mounting.



General @ f, in Fig. 1.
2m driven 234/t 19.24"
48.9 em
2m reflected 234/f5 + 5% 202"
51.32¢m
10m driven 234/t, 952"
2418 cm
10m reflected  234/f, + 5% 99.94"
253.86 em

Table 1. Mast CTR to tip of element.,

boom by a 1-inch wide strap,
from feed clamp to boom to
feed clamp. If you order
parts, just use the director
clamps instead, and the ele-
ment will be already
grounded.,

The 2m T-R is not much
different. You can even use a
plate and CB whips (or the
parts cut off above) to make
the reflector elements, You
only need pieces about 20
inches long. Simple brackets
will mount them ¢to the
vertical mast.

The driven elements are
made to order, used as is,
parts from the Al47 type
CushCraft antennas. They are
just the driven elements from
those antennas. When 1 lost
the EME array a while back, |
saved the parts off the broken
3 vyagis. They are 50 Ohm,
coaxial-fed dipoles with
gamma matches, so it can’t be
much simpler. Even their
mounting method is obvious
from their construction.

All that leaves are the
matching harnesses. A letter
to Hy-Gain produced the
figure of 200 Ohms for a
feedpoint impedance using
the dipole alone — no beta
match, The harness of Fig. 3
shows the material and
cutting instructions. Use good
lugs on the bolted connec
tions, tape well, and use a
good quality, clear spray
liberally. Since the clear sets
up so rapidly, | have found 4
or 5 light coats work better
and crack less.

The 2m harness is even
easier, since it uses all coaxial
connectors. Measure and
solder carefully, and check all
the harnesses piece by piece
for braid to center shorts, as
each piece is completed. Then
screw it all together and to
the antennas, and tape and
spray well. Nothing is more
disgusting than to build a

_pattern distortion,

good antenna and have it die
a month or two later, so
please forgive me for belabor-
ing the tape and spray rou-
tines.

Fig. 2 covers mounting
possibilities. The array size,
weight, and low wind load
make it a reasonable candi-
date for chimney mounts.
Just remember this is a last
resort spot for antennas, It is
the most corrosive, thermally
changing, lousy spot avail-
able, but if it's all you have,
it's all you have, | used the
side bracket method, with the
lower ground planes about 20
feet off the real ground. [t is
on a tower that also has two
stacked halos for a backup on
om and the Hy-Gain 66B 6m
vagi up on top. None of the
bm goodies seems to cause
shadows or create any loading
effect problems. It all looked
the same looking into the
feedpoints up and mounted
as it did on the ground. The
2m swr was very good at
1.15:1, and it is not worth
messing with to improve. The
10m must be getting a little
no doubt
from the tower; but it had a
1.1:T on the ground and a
1.25:1 now. It works fine,
and I'm not going to push it
to get a little more here and
there.

This whole story seems
terribly short, but then there
just was not much to the
construction, either. One
weekend of an hour here and
an hour there, and it was
both done and up. The anten-
na design is not new, but |
thought you might like to
share some of my construc-
tion methods.

Here’s one final note of
help: When you get it all
together, try the following:
As the beast gets larger (as
you add the 10m hardware),
it pays to have a pipe stuck in
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the ground that vyou can

U-baolt it to and work on it

upright. | have a 4foot pipe
stuck 3 feet in the ground in
a post hole and filled around
with concrete.. lLevel the
concrete off with the ground
in sympathy for your lawn
mower. Don’t place it where
you can break a leg on it, and
you have a utility mast and
antenna holder. If you saw
the expanded end off of a TV
mast (as you will do in
making the vertical mast in
this article), and make the
cut-off piece about 8 inches
long, you will end up with a
dandy test setup. Keep two
10-foot TV masts around {up
in garage rafters, etc.), and, if
you fit them together to
make a 20-foot mast, add the
sawed off piece to the un-
expanded end of the 20-foot
pair, use the whole business
upside down (expanded ends
upl, and choose your 4 feet
of water pipe in the ground
with an ID larger than the TV
mast (but smaller than the

expanded part), you wind up
_with a quicky test setup for
checking out small antennas
at 21 feet off the ground.
Even some of the small and
lightweight 6m beams aren't

“too big to swing up. For
larger antennas, two water
pipes in the post hole, with
the mast pivoted between
them (filt-over tower style),
also wark well,

Keep me postied on how it
all works out for you, prefer-
ably when T hear you having
fun on OSCAR. | mounted
mine in 2 direction southeast
from the tower, due to the
tower sides’ orientation. The
way the legs are on my tower
left me the general directions
of 0, 120, and 240 degrees, so
I chose the 120 degree direc-
tion. 1 favor the early evening
passes east of me, since | can
be home and make more of
them. It also does just fine on
passes west of me, too, so
have no fear of it being deaf
off the tower side. See vou
on OSCAR. =
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Thomas A, Prewitt WSLJ
2212 8. Webster
Kokomo IN 4650}

Track OSCAR

In Real Time

-- with your HP-67

Program Description

H-P &7/37 CALIULATOR
Program Titte OSCAR TRACK
Kame T.A. Prewitz, WOLT
Address 2212 5. webster
Cay Kokomo SRe | TN R

Date 5/22/77

46901

calculator

er Instructions

Program Descripticn, Equations, Varlables, etc. Adapted from equations given in

Compnterized Satellite Tracking, 73 Magazine, Fabruary, 1977,
page 72, by WBPJHS.

Store these constants in the indicated registers:

4 ILopgitade increment (23.7363)'
5 350

€ 1760

8 Inclination o equatcr (10:.77)
9 Period (114,945)

Pt

13 3se

15 Height (910)

16 Latitude of your station
17 Longitude of vour station
18 2959

19 62,09

*Yalues in parentheses are for GSCAR VII

Cperating Limas gns Wemings
in Yorth latitude and Wesf longatude,
longitude if longituée is complemented,

Should work for East

[ MOT USE THEE GPACE

84

rogran has been checked for station locat:ions

OSCAR TRACK - 70522 ENTER
oRaIT #,ZP
NEXT TIME,
TRACK o - g ORABIT g LONG. o
- WeUT GOTPUT
G it DATAUNITS REYS =7 | oaraumrs
1. | Load Program and Data [+% 1 |l I
== T s 10 e i |
2. | Enter imference Orbit Data _joxbiv # ) 4 I | =
Ei GMT (i, Mg | il |
Long. | E.f| | e
e == 10 1l
3. | e Lewsk Ahea rhits [Immediately bl
¥ollowing 2. F [ B Rss |
13a] 7o Lok Ahead One Orbit i .
I = — | il
-4 - gyt o - — I I —_
4. | To Track AZ~EL in Real Time I I | =
During A Pass, First Pecform 1l (R i
1, 2 and 3 (If Nesded). Wait -
tntil Real Time Reaches F, i
Time Shown In Di LA Note 1

bDisplay Duri

Rl =
0f Elapsed T

owed By A 7

tely To .
iq}_lt 0f Decimal ?cint__, w'hig‘r}

_E:urlg 1s Imme:

Serves 70.‘\131 Asﬁ A Separator.
EL Ia Zero If Satellite Is

Below Horizon.




n the February (1977) 73,

Henson* presented a
beautifully-documented mini-
computer program for track-
ing OSCAR. The program
described here calculates and
displays the same information
{except range), and, in addi-
tion, runs in real time during
a saftellite pass. Written in
RPN for a Hewlett-Packard
HP-67 pocket calculator, it
will run on an HP-97 as well.
I’'m sure that an equivalent
program could be written for
the Tl SR-52, although | have
not done so.

After loading the program
and data constants, begin by
entering reference orbit data.
Then step ahead one or more
orbits to the one of interest.
The calculator will pause to
display the orbit number and
the longitude of the equa-
torial crossing, and will halt
with the display containing

*Henson WRB@JHS, “"Computer-
ized Satellite Tracking,'”” 73, Feb-
ruary, 1977, p. 72.

STEF  KEY ENTRY  KEY CODE COMMENTS

the predicted time of the
equatorial crossing (with all
data needed for a real-time
track of the satellite on the
selected orbit stored in the
proper registers},

When real time (clock
time) reaches the time shown
in the calculator display,
press the “TRACK” button
to commence a real-time
track. Thereafter, the pro-
gram will run continuously,
calculating beam-aiming data
once each minute, and paus-
ing every few seconds fo
display the current results.

Several data display for-
mats have been programmed
and evaluated. Although
many tracking parameters can
be calculated, the ones finally
selected for display are the
elapsed iime, the beam head-
ing, and the elevation angles.
To keep the waiting time
between successive displays
to no more than a few
seconds, these three data
items are merged into a single
line, which is displayed three
times as frequently as each

Minutes past equator
Azimuth angle, degrees
Elevation angle, degrees

——
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\Decimal point
serves as a
separator

Fig. 1. Typical merged display.

would be if they were dis-
played in sequence.

Fig. 1 shows a typical
merged display. The elapsed
time, in minutes, appears to
the left of the first zero. The
azimuth heading appears to
the left of the decimal point,
and the elevation angle is
shown to the right of the
decimal point. Both angles
are in whole degrees, and the
decimal point serves only as a
separator. The elevation angle
will be shown as zero if the
satellite is below the horizon.

Approximately tHirty
seconds of each minute are

Program Listing

STEF  KEY ENTRY  KEY CODE COMMENTS

STEP  KEY ENTRY  KEY CODE COMMENTS

used in calculating and for-
matting new data, and the
remaining thirty seconds are
devoted to six 5-second data
displays, which are dis-
tributed throughout the one
minute period. If your calcu-
lator runs the program cor-
rectly but completes a ioap in
less than sixty secends, add
one or more PAUSE com-
mands at the end of a display
to pad it out to a full minute.

After the program is run-
ning correcily, record it on a
program card and save the

-contents of the registers on a

STEP

second data card. &

KEY ENTAY _ KEY CODE COMMENTS
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Logical Thoughts
About OSCAR

-- meaningful to computers!

Wm. Denison Y. Rich CA6AD
Casilla 751
Areqguipa, Peru

Several months ago | re-
ceived a free copy of
Ham Radio Horizons and
read the article about the
CSCAR  (Orbital  Satellite
Carrying Amateur Radio)
satellites.” Up to that time, |
had heard of OSCAR but
supposed | would need a
good deal of auxiliary equip-
ment fo access the sateilites.
However, according to the
author, my trusty SB-102
should have been able to hear
either of the OSCARs. The
only problem was when to
listen. Since the maximum
exposure (during an overhead
pass) is a little more then 20
minutes, and there are, at
most, four favorable passes
per day, random listening is
definitely out.
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At the time, | recalled that
the ARRL was publishing
AMSAT-supplied® equator
crossings for the OSCARs in
daily CW bulletins. A day of
poking around in the QRM/N
on 20 (why does everyone
tune up on 14.0807) netted
me a dozen crossings, and,
with a dandy desk calculator,
| was able to fill in the gaps
and make several days of pre-
dictions,

Shortly after, | heard
OSCAR 7 on one of the
passes | had predicted, and |
was hooked. 1 also heard half
a dozen or so stations
working through the satellite
and am now working on a
solid state, 2 meter CW rig
{you convince your wife you
absolutely must have a new
$700 transceiver, so you can
talk to a satellite} and some
sort of antenna to go with it.

But, if | can do these
predictions on a desk calcu-

lator, why can’t | do them on
a computer?

At work (oddly enough, a
satellite tracking facility of
the Smithsonian Astro-
physical Observatory), we
have a NOVA 1200 minicom-
puter.® Since this machine is
available for some time each
day, the next step was to
write a program to predict
successive OSCAR passes.

Language

Although we have two
more efficient languages avail-
able, | chose to use BASIC?
(DGC Extended BASIC as
modified by COI°) for three
reasons:

1. BASIC is one of the
most easily understood
languages available. Its clarity
far outweighs any lack of
sneed, especially for the
beginner. In this case, speed is
no consideration anyway, be-

cause the actual computation
takes only a few milliseconds,
with most of the program
time spent in controlling the
teletypewriter output device,

2. BASIC is widespread.
Most school computers, be
they in high schools, colleges,
junior colleges or even in
grade schools, run in BASIC,
in addition to other Ilan-
guages. The chances are good
that, if you have ever used a
computer, you have pro-
grammed in BASIC.

Check with your local
school board or with the
science and math depart-
ments in your school system.
If the school does have com-
puter facilities, this might
make a nice tie-in for a new
educational use for OSCAR.

3. Many advertisements
for microprocessor/computer
systems list BASIC as a
ready-to-run language, either
supplied or available as an
option,

Programming

For any nontrivial pro-
gram, a flowchart is almost
gssential and is an easy way
to block out the job. The
flowchart will usually suggest
ways of breaking up one large
job into several smaller ones.
Fig. 9 shows some commonly
used flowchart symbols and
their meanings.

in the main chart for this
program (Fig. 1 and Fig. 10,
lines 1 through 299), each
phase of the program is repre-
sented by a separate block,
Some blocks stand for a
single instruction, but most
stand for two, three, or more.

Fig.. 1 begins with the
block RUN and “flows™ in an
orderly manner to the block
END. Some of the blocks
(SELECT A SATELLITE)
stand for what are called sub-
routines. A subroutine is a
short program which takes
care of some special job, like
selecting the elements for a
particular satellite. Usually, a
subroutine is written because
the same small job is to be
performed several times, and
there is no sense in repeating
the same ‘“‘code” owver and
over.



SETL® ARRAVE

AND ETHR NG
CONSTANTS

Fig. 1. Main program flow
showing data entry points,
computations, output points,
and major subroutine calls.

Quite often a stock sub-
routine can be used in other
programs with little or no
modification. For exampile, |
have already wused the
"“calendar’’ subroutine (7000)
in two other programs.

! like to use subroutines to
make the big job smaller and
easier. If all the subroutines
used in this program were
combined into a single pro-
gram and flowchart, we might
need a square meter of
paper on which fo draw it
and, certainly, a tour guide to
help us through it.

An “ultimate” main pro-
gram might even begin at
RUN, consist of nothing
more than GOSUB state-
ments, and finally terminate
with an END statement.

To keep things simple:

1. Break up the big job into
individual steps.

2. Keep the “main” program
and its flowchart in as
straight a line as possible.

3. Document your program
with explanatory remarks
wherever possible. If you de-
cide to make changes in 6
months, you’ll be awfully

SATELLUITE
NOT DN FILE
MESSAGE

(Creronn )

Fig. 2. Subroutine 8000, whick is used to select either a filed
satellite or a new, unfiled satellite.

glad you have these notes,

In BASIC, it is not neces-
sary that line numbers follow
sequentially. The program al-
ways goes to the next highest
line number for execution
(unless, of course, it en-
counters a GOTO, GOSUB,
or RETURN statement).

| like to think of the avail-
able program area (lines 1 to
9999) as a notebook. Early
“‘pages”” are used for the main

program, with plenty of
blank pages left for later
changes or corrections; later
pages are used for sub-

routines, filling the “book”
from the back toward the
front. If you put everything
in the front of the “book,”
and then have to rewrite
some section or insert correc-
tions, you will have a major
rewrite job on vyour hands
because of the fack of vacant
line numbers ("“pages”).

Equator Crossings

The objective of this pro-
gram is to produce OSCAR
equator crossings (time — UT,
longitude — W), based on
reference orbits (initial condi-

“tions) supplied by AMSAT

via WTAW.

In the following discus-
sions, no attempt is made to
explain, in detail, the
workings of BASIC. It is
assumed that, if you have
access {o a computer and
BASIC, you also have access
to any necessary
use” manuals.

Lines 1 and 2 {Fig. 10} are
self-explanatory. Lines 10
through 39 are used to set up
several constants and an ar-
ray, all of which will be used
later by different sections of
the program. Lines 40 and 41
are the “TITLE" block of
Fig. 1, followed by line 55,

which sends us to the
“SELECT-SATELLITE" sub-
routine, beginning at line
8000.

This subroutine (lines

8000 through 8201 and Fig.
2) tells us which satellites are
preprogrammed and asks
which we want. Lines 8025
and 8030 direct the flow to
the appropriate set of ele-
ments, each of which is ter-
minated by a GOTO 8200,
Line 8200 announces the
chosen satellite, and 8201
contajns the RETURN state-
ment, which must end all
BASIC subroutines, and

“how-to-

LET S1=0

’T\—m

GOsSU0 8300

Fig. 3. Subroutine 9000
which is used to enter the

reference day and position
-for the selected sateflite.

which transfers control back
to the main. program. Lines
- 8063 and 8083 set the state
of a flag, F1, which will be
used later to help format the
printed output of the pro-
gram.

If the tests in lines 8025
and 8030 fail, then line 8040,
the next instruction in se
quence, sends control to line
8090, These are self-explana-
tory, except for line 8140,
which converts the westerly
drift, entered by the opera-
tor, to easterly drift, the form
which will be used by the
program in its calculations.
We will, of course, convert
the output back to westerly
degrees before printing.

New satellites may be pro-
grammed by inserting an ap-
propriate test in the decision
chain, starting at line 8025,
and, of course, a block of
elements ending with GOTO
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LET S =8/60

MI={N1-810/60

HI=IN1+H 1124

Fig. 4. Subroutine 7500, in
reality only one line long, but
shown here as 4 separate
steps in the interest of clarity.
This subroutine converts
integer hours, minutes, and
seconds into decimal parts of
a day, and then adds this
number to the current day.

8200. One would also change
line 8000. The element block
may go anywhere in the sub-
routine, provided that the ele-
ments end with GOTO 8200.

Now, go back in the main
program for a second. Line
70 transfers control to the
subroutine at line 9000 (Fig.
3).

Lines 9000 to 9040 are
self-explanatory. Line 9045 is
included because time is only
requested to the nearest
minute, but, since seconds
{S1) are used in the calcula-

tions, S1 must have some
value. If, later, you want to
{ 00T N
g

G

LI5T
WALI

ENE
Sl

THE
L DaY
RIES

Fig. 5. Subroutine 8300, which sets up the flag, F1, for later
use by the output routine, In the event that the unavailable
days are to be suppressed, the day of the week for the

reference orbit is entered here.

include seconds as an input
variable, the only change
needed will be to delete line
9045 and add S1 to the input
lines, 9035 and 9040. S1 is
already included in all perti-
nent calculations,

Ongce again, line 9053 con-
verts west longitude to east
longitude, just as was done
back at line 8140.

At line 9065, we find an-
other subroutine call. Sub-
routine 7500 (Fig. 4) is a
one-liner which turns sec-
onds, minutes, and hours to
decimal parts of a day.
“Decimal’’ days are by far the

SET FEQ LIMIT

LEY L{2)=30

Fig. 6. Subroutine 7000, the calendar subroutine which takes
care of advancing the month and year, when required. This
stbroutine also takes into account the possibility that the
current year is g leap year and that, therefore, February must
have 29 days instead of the usual 28.
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simplest way of keeping time
in a program!

After returning via line
7550, we are immediately
sent, by line 9070, to sub-
routing 7000 (Fig. 6). This is
the calendar manager and is
perhaps the most complex
subroutine in the program.
What does it do?

First, it checks to see if
the current day is still inside
the current month. If it is,
then control is passed right

back to the calling program.”

If not (say we had typed FEB
29), the subroutine
checks to see if the current

year is a leap year. If this is--

so, the limit day of February
is set to 30, if not already so
sef, and the current day is
again tested at line 7020 to
see if it has become a legal

FING AND PRINT
THE MONTH

PRINT DAY, D,
AND YEAR, ¥

RETURN By

el
Fig. 7. Subroutine 92500,
which prints headings for
eqch day’s passes. These
headings will be printed even
if the output for a particular
day is suppressed.

day by virtue of the limit
change. 1t is the accounting
for leap year that makes this
subroutine so complex. With-
out leap vears, the only
branch would be the first
one, at line 7020.

If the current day still fails
the test at line 7020, then we
must move on to the next
month, so lines 7038 through
7060 are executed, and ‘a
return is again made via line
7020. This last test is cheap
insurance against having
created an illegal day.

If line 7045 finds month
(M) value greater than 12, it
increments year (Y) and re-
turns via the legal day test.

Note that, if the test
“L(2)=302"" is not included at
line 7085, one logical

course of action, after finding
that the month is February,
would be to set the limit to
30, then reenter at line 7020.
This is okay until the day gets
to be February 31 or greater,
at which point the program
has no way of breaking the
loop and performs: {(LEGAL
DAY?) — (MONTH IS FEB?)
~ (SET LIMIT = 30) —
(LEGAL DAY?) — (MONTH
IS FEB?) — etc., — etc. .. .,
until the cows come home.
Flowcharts are a great help in
avoiding this sort of bug.

Now let’s go back to line
9073 - that is, just following
the subroutine call to the
calendar manager. Re-
member, we are entering
initial conditions for a pre-
diction run. Only ohe more.
parameter needs to be
checked — the flag, F1. This
is done at line 9073. Sub-
routine .8300 (Fig. 5) is
called, if necessary, and asks
if you want all crossings or
only those available for use.
So far, only OSCAR 6 has a
serious restriction, but, since
any satellite might have one,
the option is included. Re-
turn is made to the calling
subroutine and then to the

main program via line 9075.

Lines 80 through 130 of
the main program are self-
explanatory. Line 140 sends
us to subroutine 9500 (Fig.
7), which will print the satel-
lite number and date for each



new day predicted.

The actual calculation
loop, lines 150 through 195,
is executed (13 x I)/S times.
See lines 80 through 100 for |
and S. Subroutine 7600 (Fig.
8) is the output routine and
immediately calls the
calendar (7000}, Subroutine
7600 then checks to see if
this is a new day (line 7612},
and, if it is, calls for a heading
to be printed.

The decimal day is con-
verted to a day, hour, and
minute {lines 7682 through
7691). The orbit number and
time are printed {lines 7693
and 7696), and the longitude
is converted to west and
printed by line 7698,

The odd decision chain, at
lines 7625 through 7635,
tests the value of F1, which
was sef up back at lines 8063
and 8083. If F1 is nonzero,
only the “available days’ are
printed. More available days
could be added to the chain,
if needed.

Nate that, since the “new
day” test {line 7612) is done
before the test of F1 (line
7620), a heading will be
printed for every new day,
even though the passes for
that day are suppressed. The
heading doesn’t take much
paper and lets vou see at a
glance what the program is up
fo.

Fig. 11 is a sample run. Ali
human typing is underlined.
Computer output is not.

Simplicity or Flexibility

A program such as this
requires z fot of work to
write, especially when com-
pared with the actual amount
of calculation it does. But it
takes me several hours to
prepare 30 days of predic-
iions, not counting my pen-
chant for arithmetic errors,
while the machine can com-
pute and print the same
number of predictions in
about 20 minutes, with no
ertors, provided it i pro-
grammed properly. Thirty
days comes to about 400
Crossings.

The amount of work re-
quited to prepare this and,
perhaps, most programs can

be justified only if an equiva-
lent or greafer amount of
time can be saved later on. [t
is for this reason that the
program was made flexible. A
simpler program would not
have options like the choice
of satellites preprogrammed,
entry of trial satellites, and
the like. For a little extra
work now, [ have a program
which allows me to file a new
satellite in a matter of
minutes or to run a trial on a
new satellite at the cost of
eniering its period and west-
ward drift. 1 can easily sup-
press output of any day’s
passes, and the days to be
suppressed can be changed by
changing only one or two
lines.

When OSCARs 8, 9, and
10 come along, this program
will be running within
minutes of my receipt of the
necessary data.

Speaking of data, you may
get it from a magazine article,
as | did, or you couid com-
pute it, if you know any two
reference orbits, ORB1 and
ORB2. It helps somewhat if
the two known orbits are a
few days apart.

Period = P = (TIMEZ -
TIMET)/{ORB2 - ORB1)
Drift (W) = T = (LATZ -
LATT)/(ORB?Z - ORE1),
where TIME and LAT are the

GOsSUe 7000

LET uU=u+1

RETURH

Fig. 8. Subroutine 7600, which causes a heading to be output,
if necessary, and then decides which, if any, of the crossings

will be printed.

initial conditions for two
crossings, and ORB1 and
ORB2 are the orbit numbers.

One further improvement

might be to add a longitude. .

test to the output routine,
such that only passes which
will be "visible” from vour

station will be printed. This
would drastically cut the
total running time.

_Parting Thoughts

Keep track of the re-
siduals, or the differences in
time and longitude,-.between

0 + 4[] o0

Fig. 9. Some of the symbols used in flowcharts and some of their possible meanings.

Usually used to signify a start point (RUNY (;r-a-n END. Also used for
entry and exit points of subroutines.

This symbol always signifies a decision point. Usually the branch paths
run out from the side of the diamond; however, this is not necessary if
the paths are clearly marked — yes, no, true, or faise.

This and the following symbel describe any “process.” A process may
be a GOSUEB, GOTO, LET, PRINT, or any other operational
instruction. i L

Output, in the form of a printed document. This symbol may be used
for either teletype or line printer output.

These arrows indicate program flow. They are one-way only, like
diodes. Once flow has passed through an arrow, it may not go back. in
this example, there is an insolvable problem in that all four arrows
point into the intersection. There is no exit!

Input, usually from a keyboard terminal.

Comment, either an output from the program or an explanatory block
for the programmer. This symbol does not have to represent a section
of the program.
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2ep1 REM MAIN PROGRAM: COMPUTES AND PRINTS

2862 REM EAUATOR CROSSINGS FOR NSCAR SATFLLITES.
pele DIM L(12 1,M8 361,08 (211

8811 DIM YS[11,D8(31,A% 18]

2015 DATA 32_‘29,52,JI,52.31.52,52.51,52,31.32
2217 LET U%=" SUNMONTUEWEDTHUFRISAT T

BRIE LET M$=" JANFEBMARAPRMAY JUNJULAUGSEPOC TROVDEC™
8028 FOR I=ITO ]2

eezs READ LI11]

2038 NEXT 1

BB38 LET A%:="3g JUME™

0039 LETV=2.13

8948 PRINT " EQUATOR CROSSINGS: VERSTON"™; Vs

#2241 PRINT * OF “:A%:" 1977 [COI-XBASIC1-

#855 GOSUD goP@

2p1e GOSUR 5P08

P2EM PRINT ™ KOV MANY DAYS OF PREDICTIONS";

2885 INPUT I

2092 LET [=1%]3

2895 REM ORBITAL INCREMENT: 1=EACH, 2=EVERY¥ OTHER, FTC
2188 LET 5=

@185 BEM CONVERT P FROM MINUTES TO DAYS

@118 LET P=P/6B/2 4
2128 PRINT

B139 PRINT ™ ORRIT
814 GOSUB 9508
8158 FOR J=pTO ISTEP &
aiss LET W=+ §
8168 LET Z- 7+ TS
2165 LET Z=(Z/36B-1RT(Z/366))x360
2172 LET N=D+F=x%

#4185 GO5U3 76P@

2195 NEXT J

2299 END

7000 REM $$% SUBROUTINE: CALENDAR
7820 IF D=>L(MITHEN GOTO 7035

Te25 GOTD To%9

7835 IF Y/4-1RT(Y/4)-=8THER SDTO 7379
7038 LET D=D=-L[M)#]

T04E LET M=MH

7045 IF Mc<l2 THEN ROTO TB2E@

TO58 LET Y= Y+1

7866 LET MM-12

7065 GOTO Tozp

707@ 1F M=2 THEN GOTO 7685

TBTS LET LI2 1=2%

7888 GOTO 7838

TEBS 1F L[2 1:=3@THEN GOTO 7M38

7098 LET L[2 1=38

7¢9% GOTO Pze

7899 RETURK

738¢ LET D=DI1+(HI+(MI1+5]1/68)/68) /24
155%@ RETURN

7608 GOSUB Topa

7612 IF INT(D)=D1THEN GOTO 7828
T615 LET DI=IRT(DY

T€16 GOSUBR 5585

7617 LET U=UH

T618 IF U=<TTHEN GOTD 7628

761% LET U=}

7628 IF Fl-@THEN GOTO 7582

7623 LET U8=3x -2

TézAa LET Ul=3= U

7625 IF US(U@,01) =" MON™ THEN GOTO 7682
1639 IF US[U@,Ul 1= THUTTHEN GOTO 7682
T63% IF US((@,Ul 1:=" SAT" THEN GOTO T&g2
1686 GOTO 7699

7682 LET DI = INT(DD

7686 LET HI =(D-DI)%2 4

7638 LET NI =INTC(HI-IRTC(HI I )*66+.5)
TESL LET HI=IMT(H!D

7693 PRINT ¥,

TIMECUT LORGITUDE-WEST"

7696 PRINT USING ~#H#8" Hix 108+ ;

7697 PRINT =~

7658 PRINT US;NG TERE P, 3607+, 85

7695 RETURN

86PP FRINT ™ DSCAR € AND T ARE ON FILE, ENTER DESIRED SATFLLITF:

E@2# IKPUT O
8825 IF O=6THEN GOTO &@5@
8838 IF O=TTHEN GOTO ee7Te

8835 REM DEFAULT: REQUESTFD SATELLITE ¥OT ON FILE

8348 GCTO BR5@

8845 REM ELEMENTS FOLLNW:
8858 REW #ackas OSCAR =6 sdksn
8055 LET PzI114,554+8

BBG8 LET T=-25.T7486+8

g883 LET Fi=l

865 GOTO 8280

8078 REM sk OSCAR-T dickks
875 LET P=1T4,945+8

gEaf LET T:-2R.7362+8

8883 |FTFl=8

8085 80TO 22E8

825 PRIMT ™ OSCAR"pO;” IS NOT OM FI1LE. TYPE B T0 RUM A TRIAL":

8895 IXPUT O

g180 IF D>ETHEN GOTC 8825

8120 PRINT ™ PERIOD (MINUTES)™,
8125 INPUT P

8137 PRINT ™ DRIFT (DEG WVEST) ~
8135 INPUT T

a1 4@ LET T=T*-)

Bla5 LET Fl:zg

8288 PRINT = PREDICTING FOR OSCAR™:;O

8281 RETURN

83@P PRINT “SUPPRESS UNAVAILABLE ORBITS(YA)™;

8325 INPUT Y%

8338 IF Y&=«" ¥ THEN GOTO 8349
8332 LET F1 =)

8338 GOTD 8358

B340 IF YS$»<" W™ THEN GOTO 8325
8345 LET F1=F

8347 GOTO B399

8358 PRINT = REFERENCE DAY
8368 INPUT D2

8365 FOR I=1TO 7

8378 LET U=I

B3TS IF DEzUS[3* I-2,3%]ITHEN GOTO 8399

B3B8 NEXT I
#3834 PRINT " L EGAL DAYS ARE: "p
8IB& FOR I=I1TO T

8388 PRINT US(3%1-2,3%11;" ~§
8398 NEXT I

8392 GOTO B3ISE

8399 RETURM

S88A PRINT ™ REFERENCE ORBIT:™
5815 PRINT = YY , MM , DD -7,
9828 INPUT ¥,M,D)

9825 IF M=ATREN GOTO 3015

5832 IF DI =ATHEN BOTOQ 9B1S

9835 PRINT = HK , MM =
$04¢ INPUT Hi , NI

S84S5 LET S1:=p
9848 PRINT ™
9850 INPUT Z
9853 LET Z=360-7

$935 PRINT ™ ORBIT NUMBER
3260 INPUT ¥ =
9065 GOSUB T5O8

9B7F GOSYBR Tepd

9873 IF F1=ITHEN GOSUB B398
9875 RETURN

S58# PRINT

9515 PRINT ° OSCAR™; ™
9550 RETURN 1

Fig. 10. A compiete listing of the program.

your predictions and the
WI1AW bulletins. | once pre-
dicted OSCAR 7 for 30 days,
only to discover later that
there was a 10-minute bias to
all the times because the

reference orbit had been
wrongly copied from W1AW,
Typical residuals, over a
30-day prediction cycle, have
been £1 minute and .1 de-
gree of longitude. These dif-

ferences creep in mainly be-
cause the AMSAT/WIAW
bulletins only give time and
longitude to these accuracies.
We cannot expect the pro-
gram to be more accurate

LORGITUDE (DEGR-WESTT)®,

THEIIx M-2,33M] 3 INTCD) ;YH1908

than the data given it.

This program is only one
way of reaching the stated
objective. There are usually as
many programs per problem
as there are programmers

volifYor cRossINGS: VERSION 2.13 OF 8 JUNE 1977 [COI-XBASIC) 11616 2141 18.7
OSCAR & AND 7 ARE ON FILE. ENTER DESIRED SATELLITE; ? 7 1e1? 2336 AT.5
PREDICTING FOR OSCAR 7
REFERENCE ORBIT: OSCAR 7 MAY 31 1977
YY , MM, DD 7 17 ‘srd_a 11618 131 76,2
HH , MM 7 §.39 11619 326 185.P
LONQI TUDE ( DEGR-WEST) ? &6 11828 521 133.7
ORBIT NUWBER 7 Tiems 11e21 76 162,4
HOY MANY DAYS OF PREDICTIONS 7 T 11622 911 191.2
11823 1188 218.9
DRBIT TIMECUT LONGITUDE-WEST 11824 1381 248.6
11625 1436 277.4
0SCAR 7 MaY 38 1977 11626 1651 396. |
11606 232 91.4 11827 1846 334.8
11687 ©7 128, 1 11628 2641 3.5
11588 622 148.9 11629 2236 32.3
11éas 817 177.6
11618 1812 286.3 0SCAR 7 JUN 1 1977
11611 1287 235.1 11638 38 1.1
11612 1482 263.8 11631 225 89.8
11613 1557 2%2,5 11632 20 118.5
L1614 1751 321.3
[1615 1946 15p.0 END AT 8299

Fig. 11. A sample run for OSCAR 7. Human input to the program s underlined. Everything else is the product of the program.
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attacking the problem. In this
case, for example, certain sec-
tions of the coding were
made to take up several lines,
where only one line was
really needed. This has re-
sulted (1 hopel!) in greater
clarity at the expense of
space. Why not try improving
this program?

Not all BASIC versions are
identical. Make sure the
features | have used are avail-
able in your version of the
language, before writing a
stiff letter to the editor.

Important note: When
listing a program, this par-
ticular version of BASIC
often inserts phantom spaces.
These are only important in
the following lines:

Line 17 must begin
H“SUNMON. .." with no
spaces between the quotation
marks and SUN.
“... FRISAT " does include
3 spaces following SAT, and
then the quotation mark.
Line 18 is similar to 17 and
must begin “JANFEB ...”,
without spaces after the lead-

ing quotation mark. There are
no spaces following DEC.

Lines 7625, 7630, and
7635 are similar in that the
test day, for example
“MON”, must be enclosed in
quotation marks without
spaces as “MON”, “THU”, or
CSAT.

Lines 8330 and 8340 are
the same; the Y and N must
be entered as “Y” and “N",
without enclosed spaces.

All other blank spaces in
Fig. 10 are not critical and
may be inserted or deleted

according to your whims or

the requirements of vyour
flavor of BASIC.m
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Inc.

RTTY Loop

I hope you enjoyed the special
RTTY issue! Now that you are com-
pletely ready to operate, a few hints
and suggestions are in order. Required
equipment is a printer/keyhoard com-
bination {(Model 15}, a loop supply, a
terminal unit, and an AFSK generator.
| assume that you already have a
transceiver capable of operating 558
on the low bands. Let’s get started!

RECEIVING RTTY

By convention, RTTY operators
congregate on certain areas within the
CW portion of the band in question.
There is activity an both 80 and 20,
not much cn 40, 15, or 10. Eighty
meter activity is usually found around
3615 kHz and up. Twenty meter
teletype freaks are found from 14.08
to 14.1 MHz. Sideband conventions
are reversed on all HF bands except
BO. Therefore, RTTY is received and
transmitted on lower sideband on
twenty — voice is upper. On 80, S5B
and RTTY are both transmitted on
the lower sideband.

In order to properiy receive RTTY,
the signal must be carefully tuned.
Allow your transceiver to perk for an
hour or so before tuning up the first

time. An audio sample must be
coupled to the TU narmally
through a matching transformer,

Many of the popular TUs such as the
HAL ST-6 and Flesher DM-170 re-
guire a 500-600 Ohm feed for proper
operation. In a pinch, however, the
TU can be paralleled across the
speaker line. There are two common
methods for tuning a RTTY signak
The first, and easiest, method employs
a meter. The TU meter indicates a
steady walue when the signal is
properly tuned — if not, it will jump
randomly in the presence of RTTY or
CW. Carefully tune the receiver until
the meter is steady ... it's best to
start out on a strong signal! Consuit
the agperating instructions for your
particular TU for specific details. The
second tuning method uses an oscil-
loscope with the horizontal sweep
disabled. Almost all TUs have “'scope
output”’ terminals which aliow the
mark and space discriminator output

to be coupled to the scope. When
receiving @ RTTY signal, a patrern of
crossed ellipses or circles will be
present. The technigque is to tune the
receiver until the elliptical patterns are
as large as possible, and as close to
right angles to each other as possible.
Most modern TUs have both scope
outputs and meter tuning; try the
meter method until you have the hang
of tuning RTTY.

At this point, you should be able to
copy amateur QSQ0s. Saturday after-
noon is the best for 20 meters — if
you are lucky vyou’ll hear Ricky
WABCKY transmitting one of his
classic RTTY pix! You should also
hear {seel} stations calling CO. If
you're ready 1o answer, read on!

TRANSMITTING RTTY

Transmitting is simple. The output
of your AFSK generator is connected
to the microphone input of the SSB
transceiver. When the loop is keyed,
either by the keyboard or tape reader,
the AFSK ocscillator converts the
Baudot puises into frequency shifted
mark and space tones. A caution is in
order at this point: RTTY, like CW, is
a continuous duty transmission.
Unlike SSB, RTTY imposes extra
strain on the final of your transmitier.
It is wise to derate SSB ratings by a
factor of four — if your rig is rated at
200 Watts PEP, do not allow the
continuous RTTY output to exceed
about B0 Watts. Save a tube! You will
soon find that most RTTY operators
do not use high power ... like CW, a
bit goes a long way. |n most cases,
200 Watts and & beam will do the
trick. | run 75 Wartts, and have needed
more on few occasions.

When using a standard SSB trans-
ceiver, use 170 Hz shift. This insures
that the audio tones are well within
the passband of your transceiver’s
fifter. It is possible when using 850
shift to produce a secondary, and
ilegal, carrier. Most current activity is
on 170 shift anyway.

An aside: A good beginner's RTTY
transmitter is an old Heath HW-32 20
meter singlebander, popular a few
years ago. This rig is designed for

phone only service, but can be put on
RYTY {or CW) by changing a single
crystal. | performed this modification,
and threw in a new filter crystal to be
safe. The HW-32 will put out 40 Watts
continuously, using sweep tubes in the
final.

Although this issue marks my last
as Executive Editor of 73, Il still
lock forward to seeing you on 14.080
or 3615 in the evening!

John Molnar WAZETD
Executive Editor

FRINTER /
KEYBOARD
I_ h TERMINAL UNIT
i 52 8 8 -RMINAL L AFSK OUT
g AND AFSK GEN. et
Laop fal
SUPPLY ;
120V AT .06A ® r
TUNING
'METER 22500 OHM
: AUDIO

SPEAKER &b

RECEIVE AUDIO

@ TRANSFORMER

-

i
+— AFSK TC

MICROPHONE
97 ACK

= e
ANTERNA
SSB TRANSCEIVER
Fig. 1.
—

-3

J U

o

N
1 = B

1.
>

E

Many rmaodern terminal units use a meter for tuning. A steady valug indicates a
properly tuned RTTY signal. Once the signal s tuped, the printer can be
activated. The TU pictured is the HAL ST-5000.
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RFD 3
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OSCAR DX

-- a new challenge

A t one time or another,
each of us has experi-
enced difficulty in working
DX stations because the HF
propagation has been poor.
We now have an alternative.
With amateur satellites it is
now possible to communicate
consistently with stations up
to 4500 miles away and
predict exactly when they
can be worked without the
propagation problems in-
curred at HF.

A number of well-known
HF DXers are now quite
active chasing DX via amateur
satellites. In the United

States, in less than two and a

half vyears, Ben Stevenson
W2BXA has worked &6
countries via satellite.
Actually, Ben and Pat

McGowen G3IOR are having
a battle to see who will be the
first to work DXCC via satel-
lite. Pat has at least 86 coun-
tries worked to date. Bill
Hunter K4TI did a study
several years ago and con-
cluded that DXCC was
possible via the present

OSCAR satellites. Today with
OSCAR 6 and 7 it is possible
to communicate

Europe

with

amateurs in and

Africa every morning and
early evening. On subseqguent
passes, amateurs in South and
Central America as well as the
Caribbean and Asia {(AU9 and
@) are within range. Between
0300 and 0500 GMT the
satellites are passing over
California, which brings the
KH6s in range. And we can
work these DX stations every’
day, day after day. In fact,
when HF propagation distur-
bances occur occasionally,
satellite communications are

even enhanced.
As a matter of history, in__

mid-October, 1972, the first

Two 14 element KLM beams for 2 meters and a 432 MHz KI.M beam for satellite DX in use at

W3ThZ
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“antenna terminals was

long life amateur satellite was
orbited. This satellite,
OSCAR 6, has provided many
new aspects to DX chasing. In
mid-November, 1974, a
second long life satellite,
OSCAR 7, was orbited. It has
provided even more DXing
activities.

OSCAR 6 contains a 2 to
10 meter transponder with a

100 kHz bandwidth.
Specifically, the input fre-
guencies are (4590 to

146.00 MHz, which translates
to 29.450 to 29.550 MHz
respectively. For normal com-
munications, a power of
approximately 100 Watks
effective radiated power
{(ERP) provides a satisfactory
return signal on the 10 meter
downlink. For DX chasing,
one should be able to access
the satellite when it is near
the horizon; to be consistent,
an ERP of 1 kW is recom-
mended. To keep the AMSAT
officials happy and prevent
aoverload of the satellite’s
receiver, one should adjust his
ERP to maintain a reasonable
but not strong return signal
{comparable to other signals).
Effective radiated power is
defined as: matched power at
the antenna terminal(s) times
the antenna gain as a ratio.
For example, consider an
antenna with 12.5 dB of gain;
this relates to a power ratio
of 17.78. If the power at the
100
Watts, the ERP would be
1778 Watts.

OSCAR 7 has two trans-
ponders. The first is similar to
OSCAR 6 — this is termed
Mode A. [ts input freguencies
are 145.850 to 145.950 MHz,
translating to 29.400 to
29.560 MHz output. The
second is a 432 to 145 MHz
repeater — it is termed Mode
B. Its frequencies are a
432.130 432170 input,
translating to a 145970 to
145.930 output. There is an
inversion in this transponder
— as the operating frequency
is increased, the output fre-
quency decreases. This was
done intentionally to reduce
the effects of Doppler shift.
Also, because of the inver-
sion, a WSB uplink (input)



AZ/EL

Time
Min.

AZ/EL

Time
Min.

AZ/EL

Time
Min.

AZ/EL

Time
Min,

4
6
3

10

12

14

16

18

20

22

24

VS

AZ
Deg.

350.

Equator Crossing Of -.35.0

EL
Deg.

Equator Crossing Of -40.0

EL
Deg.

Equator Crossing Of -45.0

EL
Deg.

Equator Crossing Of -50.0

EL
Deg.

Fig. 1. OSCAR 6 and 7 tracking data for Washington DCand
vicinity. () = west longitude; time = after ascending node

equator crossing.

signal becomes an LSB on the

downlink {output).

For OSCAR 7, Mode A, a
ERP
needed than with OSCAR 6.
A good value is 10 dB more

somewhat higher

or 1 to 10 kW ERF. For
Mode B, an ERP of 80-100
Watts  will provide an ex-
cellent return signal.

Both OSCAR 6 and 7 are
termed to be in sun-

synchronous orbit — that is,
they are available for com-
munications at every point on
the earth at the same local
time of day. Each satellite is
fixed in a near polar orbit
approximately 900 miles
above Earth. With such an
altitude, it is possible to com-
municate with the satellite
when it is 2450 miles away
from your location. This
yields a maximum communi-
cations range of 4900 miles.
This can be extended con-
siderably at times due to
peculiar propagation
phenomena which will be
discussed later.

Probably the most exciting
facet of DXing via satellite is
that you can operate every
day and not be concerned
with normal HF icnospheric
problems. Once the satellite is
within your range, you are
ready. There are occasional
VHF/UHF propagation dis-
turbances which do affect
communications, but not teo
the extent that a solar storm

would have upon HF. An
example: Last spring when
HF communications were

almost totally wiped out by a
storm, many Europeans were
worked via satellite.

Operating

In order to operate via the
satellite, one must know
when it is available and in
what mode it will be for a
given day. Orbital data is
available from many sources.
Probably the most convenient
source is the W6PAJ hand-
book. This book is published
yearly and contains all revolu-
tions for OSCAR 6 and 7%
The data is published in the
form of date (GMT), revolu-
tion number, time (GMT)
that the satellite crosses the
equator in an ascending node
(south to north} and the long-
itude in degrees west of
Greenwich. With this data,
one can compute when the

*Skip Reymann WGPAJ, PO Box
374, San Dimas CA 91773. For
1977 handbook send $5.00 non-
AMSAT members; $3.00 AMSAT
members and a self-addressed
sticky label.

satellite will be within his
particular window.

The next problem is where
to point the antenna. Un-
fortunately, this is difficult to
accurately describe in a few
words. Obviously it would be
far easier to use a high power
transmitter and almost non-
directional antenna, thus
eliminating the need for
antenna directional data. Sad
to say, high power equipment
is rare and expensive.

Generally, for ascending
node revolutions, the satellite
will rise from the south to
southeast and go east of vour
QTH and leave in north-
western azimuth. [f the longi-
tudinal crossing is west of
vour longitude, then instead
of passing to the east, it will
pass to the west.

This is fine for azimuth,
but what about elevation? In
most cases the operator will
not be interested in elevation,
because he is only Interested
in DX which can be worked

- principally when the satellite

o,

many majoer

is near the harizon. The only
reason for a DXer io use an
elevation mount 7% to achieve
practice in satellite usage and
communicate with nearby

amateurs.

When OSCAR 6 was first
launched, the VK amateurs
generated AZ/EL data based
on longitudinal crossing for
cities in the
world. [ personafly use this
table for my antenna point-
ing. The second feature of the
table is that it defines the
satellite coverage for a par-
ticular QTH. An example of

this information for the
Washington area is given in
Fig. 1.

To generate this data, a
computer program (Written in
Fortran |1V and adaptable to
most machines), is available.

Operating Tips for the Be-
ginner

There are several very
important  techniques that
will be helpful.

Pick an input/cutput fre-
quency combination to which
you can repeatedly reset your
equipment, and always start
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W3TMZ and his home brew 14 efement KI.M 432,

operating from that fre-
quency. This technique is
quite valuable for the follow-
ing reasons. To find your own
downlink signal at the
beginning of a pass, you will
always know where to expect
your signal {* 1 kHz). Once
yvou find vyour downlink
signal, then you can QSY in
increments — if you get lost,
you can always return to
your reference frequency plus
Doppler and start over.
Believe me, this happens, and
this technigue works.

On OSCAR 6 and 7, Mode
A, it is not unusual to
actuajly be accessing the
satellite, but, due to a num-
ber of phenomena which are
not clearly understood, you
may not hear your own
return signal. | have worked
quite a bit of DX without
hearing my own signal.

During my initial contact
on OSCAR 7, Mode B, | was
unable to hear my own signal
because of downlink receiver
desensing. Every time 1 keyed
the transmitter | wiped out
my receiver and, therefore,

74

could not find my signal. |
did not know whether | was
getting into the satellite or

nof, but, by calling CQ
repeatedly and tuning the
satellite passband, | finally

heard W2GN answering my
CQ (this is actually poor prac-
tice) and now had a reference
set of frequencies.

The Art of DXing via Satellite

For working DX alone, it
is best to limit your antenna
systems to low elevation
angles. Concentrate as much
energy (within reason) at the
satellite so that as soon as it
comes into range you have a
workable signal. As has been
mentioned previously, do
not count on always hearing
your signal. Sometimes it just
isn’t there, but others can
hear you. To really work
super DX via space is similar
to 20 meters — yol must use
or try any tricks that seem
reasonable. A technique for
working a specified area is to
use a high gain antennafs)
positioned at the midpoint of
the satellite’s ground track.
This is a technigue that was

used to work KH6 from this
area. The same technique
could be used to attempt to
work a UA9,

At some frequencies (28
MHz and above), another
interesting phenomena can
occur — signal ducting. This is
best described by example.

I have heard OSCAR 6
when it was over Eastern
Russia heading for the North
Pole with excellent signals.
This particular pass was quite
removed from my normal
window.

On several occasions,
WA41ID (Ft. Lauderdale,
Florida) has had an excellent
return signal from OSCAR 6
when the satellite was out
beyond KH6 traveling toward
ZL. Actually he had acquisi-
tion for a period of 7 minutes
after his normal loss of signal
(LOS) time. There was no
one to work, so he called CQ.
Finally he dropped out and
the next signal he heard was
ZL1WB calling CQ on his
frequency. WA4]ID uses 35
Watts to a 10 element cross-
polarized antenna.

ZK1DX regularly hears
OSCAR 6 when it is over the
East Coast of the U.S.

Based on these aobserva-

tions, it appears highly pos—

sible that one could QS0 a
ZL from Southern latitudes. |
believe with a kW, some

antenna gain and good .CW ..

operating, it would be possi-

ble to really stretch the
normal communication
ranges.

In this regard, | do not
believe that OSCAR 7, Mode
B, is as easily stretched. The
received signals just seem to
drop when predicted LOS
occurs, | can state that the
downlink received signals an
Mode B are much better than
what one will hear on 28
MHz. An example of this is
hearing OA8V with his 10
Watt ERP with a beautiful
signal.

Equipment and Antennas
The equipment required to
work OSCAR 6 and 7A is
some type of 2 meter trans-
mitter and a 10 meter re-
cejver. A good preamplifier

for 10 meters will help
immensely. Almost anything
will work as the transmitter
as long as the particular
operator is satisfied with its
performance. Here are severai
ideas for equipment that will
work:

1. An FM transmitter with
provisions for keying installed
and control of normal T/R
relay (yvou do not want the
relay to follow your keying
or you will soon need to
replace the relay). Note: Do
not use FM for communica-
tions via the satellites.

2. A GE/Matorola FM trans-
mit (TX) strip adapted for
CW. '

3. VHF Engineering TX-150
strip.

4. Homemade/commercial
transverter and amplifier.

5. Two meter CW/S55B trans-
ceiver and amplifier.

For OSCAR 7, Mode B,
the equipment required is
somewhat more difficult to
obtain. For the downlink, a
reasonable 2 meter converter
for an HF receiver will do
quite well as will almost any
of the present amultimode 2
meter transceivers.

The uplink transmitter
availability is somewhat
limited. Several ideas for
equipment include: 1
1. GE/Motorola 450 FM

strip converted foi CW.

2. Tripler for a 2 meter
transmitter.

3. Homemade/commercial

transverter and amplifier.
4. Commercial 432 MHz
CW/SSR transceiver.

5. GE/Motorola FM  strip

converted fo be a high
mixer/amplifier (SSB/CW).

Further information an
eguipment requirements s
given in the reference section
at the end of this articie.

With respect to antennas,
almost anything will work to
some degree or another, but
remember that the saiellite
requires a minimum ERP and
the antenna for most low
power transmitters is quite
important. There are several
general rules concerning good
satellite antenna practice.

Antennas do not need fo
be particularly high, For



DXing, what is important is
that they be high enough to
be in the clear.

The antenna feedline loss
becomes an ever increasing
factor in VHF/UHF satellite
operations. As the antenna

height is raised, so is the
amount of feedline,
preferably coax. At

VHF/UHF RG-8 is ok, but,
for example, at 146 MHz,
100 feet of RG-8 will have a
loss of 3 dB ({including
connectors). This 3 dB loss
reduces the ERP to half of
what there would have been
if the feedline were lossless.
At 432 MHz, 100 feet of
RG-8 has 5 dB of loss.

For 28 MHz, it is best to
use two antennas, a beam
pointed at the satellite {which
need not be elevated), and a
vertical (I wuse a vertical
dipole). As the downlink
signal fades, [ switch from
one to the other and vice
versa.

For 146 MHz, 1 prefer
linear polarization. For DX, |
use vertical polarization, and
for the remainder | use hori-
zontal. Circular polarization
works quite well, but | don't
like it on the horizon due to
losing half my ERP in the
opposite  polarization.  Cir-
cular will have less fading, but
for DXing the fading is
minimal and can be tolerated.

For 432 MHz, the antenna
situation becomes a little
sticky — the size of the an-
tenna is small but the chance
for error in home built anten-
nas is much greater. I recom-
mend using standard proven

antennas. Beware: Some
antennas on 432 simply do
not have the gain that is
advertised. Basicallya 6 to 16

element yagi will be ade-
quate. But, remember, the
larger the antenna, the

sharper the beamwidth, thus
requiring accurate pointing.
Conversely, as the antenna
size is reduced, so is its gain,
and thereby the ERP.

in surimary, a balance or
compromise must be achieved
in transmitter power, feed-
line and antenna size versus
pointing problems to obtain

the performance that is
desired.
Various Amateurs’ DX

Accomplishments

First of all, | am sure that
there are sufficient unique
DX accomplishments by a
number of individuals that we
could go on for some time.
Te mention a few — when a
new country comes on via
satellite, you can bet that
W2BXA will be in there as if
it were a “new one’' for him
for the DXCC Honor Roll.

WaDX, WINU, KIHTVY,
WIFTX, VE3SAT and a
number of the Northern

Jersey DX club members have
worked over 50 plus coun-
tries. Many have worked 5
continents from the US. Asia
is the most difficult.

Conclusion

Many amateurs, who have
for years chased DX on the
HF bands, have recently
started working DX on the
satellites and found it to be

s

every bit as challenging. Per-
haps you too would like to
join many of the HF DXers
on OSCAR & and 77 If so, it
is hoped that many of the
ideas in this article will help
vou along to your fifty states
via satellite or maybe even
fifty countries. m

A
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from page 48
single person much more than *'1",

| have never referred to myself as
*we'™ and | have discussed this with
ham friends, who generally agree that
“we' is used only by hams who have a

Lindberg complex; they seem to try

to create the impression that they
hever use it in this way, but the very
next time | hear them on the air, they
are referring to themselves as “"we

All this is somewhat confusing to
me and the purpose of this letter is to
iocate someone who can tell me why
this is done, how it got started, and, if

there is no logical reason for its use,
why do hams continue to use it?

Just as a parting shot, why don’t
hams on voice just laugh instead of
saying "'hi"?

Keep the good work going, Wayne;
you have a forty over nine magazine.

Walter A. Deiter KHEANM
Kailua HI

SCI-FI

Several months ago | sent you a
note which requested hams who read
science fiction to write me. You
psinted it in the Ham Help column.
For that | thank you very much, |

received a number of replies and have
come up with some maore information.
| would appreciate it if you would
print it as a follow-up,

7250-7255 kHz have been desig-
nated as calling frequencies for hams
who want 1o discuss science fiction.
7250 will be used in the evenings, and
14310 can be used on weekends day-
time. This will not be a net or any
type of directed operation; rather, it
will be simply a gathering frequency
for interested persons. Just get on and
holler *'CQ SF{”

For any other information, write
me at the following address.

Neii Preston WB@DQW
7024 Bales Ave.
Kansas City MO 64132
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OSCAR
Frequency Relationships

now, where is my downlink ?

Robert H. Main WIZAW
Bible Hill Rd.
Hillshoro NH 03244

Best for beginners . . . preferred by pro’s!

NYE VIKING SPEED-X

Model 114-316-003

$8.75

Cne of 8 modeis,
all sure-handed . ..
smeoth cperating
... priced from
$6.95.

NYE VIKING SUPER SQUEEZE KEY

Fast, comfortable, easy ... and fun!
Model SSK-1 (shown}

$23.95

Model S8K-3 (has
sub-base to hold
any SPEED-X Key).

$26.95

b

Whether you're a “brass peunder’” or a 'side swiper”
insist on the sure, smooth feel. and the long-lasting
quality that is buift into every NYE VIKING KEY.

By the manutacturer of NYE VIKING Low Pass
Filters, Phone Paickes ang Antenna im-
pederce-matching Tuners

Available at leading dealers or write

WM. M. NYE COMPANY, INC.
1614 - 130th Ave. N.E., Bellevue. WA 88005 pg
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Onc of the most difficult
things to get a handle

on when you first start out

on OSCAR is the relationship -

between uplink and downlink
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frequencies. Ever hear a signal
on 29.440 MHz and wonder
what frequency you should
be transmitting on? You look
for your hand calculator,

400
LA
= qr“s )

N

145.981=2
145,920
14524

l‘%u 98
145,944

145.,990=25,
145, 991=
145, 992=
145,95

j 'LJ.:
145, 99}
145 . 79%

1 a5 Y9 =]

Fig. 1. OSCAR 6.



only to find that it is on your
desk at work. So you have to
take pencil in hand and try to
find some vpaper to figure
things out. By the time all
that has been accomplished,
either the satellite has flown
over, the station you were
hearing is talking to someone
else, or the station is out of
range.

Having had that experi-
ence too many times, |
decided it was time to have
some printouts at my finger-
tips, or on the wall next to
my operating location. So,
with the help of a computer,

DOWN

Fig. 2. OSCAR 7, mode A.

the accompanying tables have
been developed. As you can
see, OSCAR 7 users (mode B)
would really have a calcu-
lating problem tripling up
from 2m. It's a simple matter
to use the desired listening
frequency and follow across
the chart to find the desired
transmitting frequency. We
carried this out to five places
so that anyone rockbound
could order crystals easily.
Also, the telemetry fix on
board OSCAR 7 has been
putting out a good signal and
is an excellent way of

Upr

Fig. 3. OSCAR 7, mode B. Telemetry beacon: 432.700.
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We have a portable direction finder that REALLY works—on
AM, FM, pulsed signals and random noise! Unique leftright
DF allows you to take accurate bearings even on short bursts,

with no 180° ambiguity.

Its- 3 dB antenna gain and .06 uV

typical DF sensitivity allow this crystal-controlled unit to hear
and positively track a weak signal at very long ranges—while
built-in BRF gain control with 120 dB range permits DF to
within a few feet of the transmitter.

The DF

is battery-powered,

can be used with accessory

antennas, and is 12/24V for use in vehicles or aircraft. This is a
factory-built, guaranteed unit—not a kit. It has been successful
in locating malicious interference, as well as hidden trans-

mitters in
situations.

T-hunts,”

E=LE 5

and noise sources

in RFI

Prices start at under $175. Write or call for information on our
complete line of portabie, airborne, vehicle, and fixed DF

systems

' =1 F 1ICS
5546 Cathedral Oaks Rd., L RON

Amateur Dept.

Santa Barbara, CA 93111

L10

805-967-4859
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29,450
Fig. 4. OSCAR D, mode A. Telemetry: 29.400. Fig. 5. OSCAR D, mode /. Telemetry: 435.095.
checking your receiver. causes the sateilite to grad- from vyour location. But various uplink and downlink

By the way, don't forget  ually shiftin frequency asthe Doppler effect or notl, the freqeencies will remain
the Doppler effect which  bird moves toward or away relationship between the consisient. m
l--------_--------------‘

o

: Bearcat i'/{] Scanner $289

The Bearcat 210 super synthesized receiver
scans and searches 32-50, 146174 &
416-512 MHz. without expensive crystais.
Order naw on our 24 hour loll-free credit

card order ling 800-521-4414. In Michigan

|
I
i
i
i
5590 or shgping 1S, o7 8,00 o : Now stocks AMPHENOL!
I
[
I
|

UPS 1o west coast rge cards o
orders only v
adcins ni
catc
21 Asn Aroor. Moooigan 48106

P.0. Box 101-A - Dumont, N. 1. 07628
cz1

T

COMMUNICATIONS ELECTRONICS
M- 50X 1002 DEPT.73-11
ANN ARBOR, MICHIGAN 48106
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PREAMPS

HIGH GAIN ® LOW NOISE
30 dB power gain, 2.5-3.0
dB N.F. at 150 MHz, 2
stage, R.F. protected,
duai-gate MOSFETS. Man-
yal gain contral and pro-
vision for AGC. 4-3/8" x
1-7/8" x 1-3/8" aluminum case with power
switch and your choice of BNC or RCA
receptacles. Available factory tuned to the
frequency of your choice from 5 MHz to 350
MHz with approximately 3% bandwidth. Up
to 10% B.W. available on special order.
Reqguires 12 VDC @ 10 mA.

Model 201 price {5200 MHz)
201-350 MHz

&

[Baye:

CONVERTERS

2 METERS

This converter has a
minimum of 20 dB gain
and a noise figure of
2.5-3.0 dB which
assures you of a sensi-
tivity of .1 microvolt or
better. The citrcuit uses
a dual-gate MOSFET R.F. stage and a dual-
gate MOSFET mixer (thereby giving you a
minimum of craoss-modulation products), 6
tuned circuits, a bipolar ascillator and .005%
crystal. Covers 144-146 MHz at 28-30 MHz
cutput with one crystal included and 146.148
MHz at 28-30 MHz with an extra crystal
{available for $6.00 more). The glass epoxy
circuit board is enclosed in a 16 gauge
aluminum case measuring 3-1/2" x 2-1/4" x
1-1/4"" with your chaice of either BNC or
BCA receptacles. Also included is a power
and antenna switch. Requires 12 VDC & 15
mA. The converter is also available at other
input and output frequencies. Call us for
prices. PRICE: Model C-144-A available from
stock at $39.95 with one crystal. Additional
crystal $6.00 extra.

HF & VHF
40 dB GAIN 2.5-3.0
N.F. @ 150 MHz
2 RF stages with tran-
sient protected duai-
gate MOSFETS give
this converter the high
gain and iow noise you
need for receiving very
weak signals. The mixer
stage is also a dual-gate
MOQSFET as it greatly reduces spuricus mixing

FOR ALL TRANSCEIVERS

The STR series syn-
thesizers are available
for any transceiver

operating from 20 MHz
to 475 MHz that uses
crystals in the 5 to 85
MHz range. It has 2
thumbwheel dial calibrated for your operating
frequency plus a selectable transmit offset of
plus or minus 600 kHz, plus or minus 1 MHz,
and 2 spare offsets that you can add later.
Freguency accuracy is .0005% and spurious
outputs are 60 to 70 dB down. To process
your order we must have the crystal fermula
of your transmit and receive crystals. If vour
transceiver uses 1 crystal for both trans-
mitting and receiving (like the Motorola
Metrum (1), you can use our receive synthe-
sizer described to the right. Maximum tuning
range per synthesizer is 10 MHz above 100
MHz and praporticnally less at lower fregquen-
cies. Dial increments are in 1 kHz steps from
5 1to 30 MHz and 5 kHz steps above.

Model STR synthesizer price

5-150 MHz
151-475 MHz

vanguard ..
La 196-23 Jamaica Ave.

$259.95
$279.95

Hollis NY 11423
(212) 468-2720

EXTRA LOW NGISE
Excellent for weather satel-
lite reception and recom-

mended by Dr. Ralph E.
Taggart in his Weather
Satelliite Handbook. Less
thanr 2 dB noise and

approximately 17 dB gain. Uses a low noise
JFET in a common source neutralized cir-
cuit. Available factory tuned to your choice
of frequency from 135 MHz to 250 MHz.
Bandwidth approximately 4 MHz. Supplied in
a 2-1/4" x 1-1/8" x 1-3/8" die-cast aluminum
weather-proef case with a filter for powering
it through the antenna. Requires 12 VDC @ §

mA. Choice of VHF, type “NY, or BNC
receptacles.
Model T02WPRICE . ............. $36.95

preducts — some by as much as 100 dB over
that obtained with bipolar mixers. A bipolar
oscillator using 3rd or 5th overtone plug-in
crystals is followed by a harmonic bandpass
fiiter, and where necessary an additional
amplifier is used to assure the correct amount
aof drive to the mixer. Available in your choice
of input frequencies from 5-350 MHz and
with any output you choose within this range.
The usable bandwidth is approximately 3% of
the input frequency with a maximum of 4
MHz. Wider bandwidths are available on
special order, Although any freguency com-
bination is possible (including converting up)
best resuits are obtained if you choose an
output frequency not more than 1/3 nor less
than 1/20 of the input frequency. Enclosed in
a £-3/8" x 3”7 % 1-1/4” aluminum case with
pewer and antenna transfer switch and your
choice of BNC or RCA receptacles. Requires
12 VDC @ 25 mA.

Model 407 A price:

FAO00MEZ cn o e s e e $54.95
BT O 1208 BTN ot b o ke e $59.95
Prices include .008% crystal. Additional

crystals $8.95 ea.

UHF
20 dB MIN. GAIN

3TOS5dB MAX N.F.

This model is similar in
appearance tc our
Mode! 407A but uses 2
ifow noise J-FETS in
our specially designed
RF stage which is tuned
with high-Q miniature
trimmers. The mixer is a special dual-gate
MOSFET made by RCA to meet our require-

SYNTHESIZERS : ,

FOR VHF RECEIVERS
This synthesizer has
8000 channels and can
tune a contindous 40
MHz segment of your
choice from 110-180
MHz in 5 kHz steps.
This will satisfy most of
your requirements in the VHF range and can
save you hundreds of dollars in crystals plus a
lot of time. Stock units are programmed for
your receivers with the crystal formula Fc =
Fs -10.7 divided by 3 but we can program it
to almost any other IF at no additional cost
at the time of your order. It is supplied with
an interface for plugging in to your existing
crystal socket. Requires 12 VDC @ 1/2 amp
which is easily obtainable from a low cost
power supply. The synthesizer has 4 voltage
regulators therefore the power supply need
not be regulated. Phase noise is not detectable
as the VCO is coarse tuned by a DAC thereby
easing the requirements of the phase-locked
loop not affected by vibrations encountered
in mobile use. Enclosed in an 8" x 3-7/8" x

1-1/2" aluminum case and supplied with a
combination tilt stand/mobile mounting
bracket.

Price: Modet SR-140D-05......... $179.95

NOTE: We can make any synthesizer from
audio to 475 MHz. Call us for prices.

UHF
3TO5dB MAX. N.F.
20 dB MIN. POWER GAIN
Uses 2 of TI's low noise
J-FETS in our special
circuit board design which
gives a minimum of 20 dB
power gain at 450 MHz.
Stability is such that vou
can have mismatched loads without it oscil-
lating and you can retune (using the capped
openings in the case) over a 15-20 MHz range
simply by peaking the maximum signal. Avail-
able tuned to the frequency of your choice
between 300-550 MHz. 4-3/8" x 1-7/8" x
1-3/8" atuminum case with power switch and
your choice of BNC or RCA receptacles.

Reqguires 12 ¥YDC @ 10 mA.
Model 202 price

[d-' 'i
Ly

&

mtns. The oscillator uses B5th overtone crystals
to reduce spurious responses and make possi-
ble fewer multipliers in the oscillator chain
which uses 1200 MHz hipolars for maximum
efficiency., Available with your chaoice of
input frequencies from 300-55¢ MHz and
cutput fregquencies from 14-220 MHz. Usable
bandwidth is about 1% of the input frequency
but can be easily retuned to cover more.
Requires 12 VDC @ 30 mA.

Mode! 408 price
.005% crystal included

- VHF RECEIVER

11 crystal controlied
channels. Available in
your choice of fraquen-
cies from 135250 MHz
in any one segment
from 1-4 MHz wide.
L.F.” bandwidth {(chan-
nel selectivity) available in your choice of
+7.5 kHz or £15 kHz. 9-pole quartz filter and
a 4-pole ceramic filter gives more than 80 dB
rejection at 2X channel bandwidth. Phase
locked loop detector. Frequency trimmers for
each crystal. .2 to .2 microvolt for 20 dB
quieting, Dual-gate MOSFETS and integrated
circuits. Self-contained speaketr and extsernal
speaker jack. Mobile mount and tilt stand.
Aluminum.gase, 6" x 77 x 1-3/8",

Model FMP 260-PL price:

AZ5SIB0IMELZFSt L e $149.95
181-250 MHz $159.95
Price includes ona .001% crystal. Additional
crystals $8.95 ea. This receiver 1§ recom-
mended in Dr. Taggart's Weather Satellite
Handbook = - -

HOW TO ORDER: All items on this page are
available only from WVanguard lLabs. For re-
ceivers and converters state modei, input and
output frequencies, and bandwidth where
applicable. For the fatest service call (212)
468-2720 between & AM and 4 PM Monday
through Friday, except holidays. Your order
can be shipped COD by Air Parcel Post.

BY MAIL: Send your order to Vanguard
L.abs, 196-23 Jamaica Avenue, Hollis, NY
11423 arid include remittance by postal
money order, cashiers check or certified
check. Personal checks are alsc accepted, but
banks now require 3 weeks for checks to
clear, therefore this will delay your order.
'nclude sales tax if you reside in New York
State.

PURCHASE ORDERS: We accept purchase
orders from US and Canadian gevernment
agencies, universities, and AAA rated corpora-
tions. Our terms are Net 30 days.

FOREIGN ORDERS: Must remit payment in

full in US funds plus postage and insurance
fags. If camplicated customs forms are re-
quired, please forward your order to an

impott-export agent.

SHIPPING: We ship ali our merchandise by
insured parcel post or air mail. Special de-
livery is alsc available. Prices include shipping
by regular parcel post if you remit with your
order. For air mail shipping add $1.00.
Postage will be added on all CODs, purchase
orders, and foreign arders.
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J. W. Marriette VE7BGX
#302-33400 Bourquin Place
Abbotsford, British Columbia
Canada V25 5G3

Calculate
OSCAR Orbits

with your HP-25 calculator

L ast year | developed an
interest in OSCAR activ-
ity after having read a back
issue of 73 that was entirely
devoted to this subject. When
[ sat down to work out the
orbital times to lock for 06

and 07 in my area, | decided
very quickly there had to be a
better way. The calculation
of orbit #5, for example, on
any given day can be a time-
consuming effort at best, and,
if you want the most likely

HP-25 Program Form

Title OSCAR URBITAL (TA

Pragrammer J.

i
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times for communication via
this mode on a daily basis
throughout the month, these
calculations could be a down-
right nuisance unless vou
have access to a complete list
of tables for this purpose.
Since my HP-25 was sit-
ting idle and | was still trying

to justify its purchase price, |
decided that it was about
time it should start doing
more than calculating debits
from my savings account.

This program is not very
complicated in the sense that
it doesn’t work out any heavy
math problems, but it does
do the job of working out the
orbits of either 06 or 07
between the times listed each
month in 73. The program
will update the orbital num-
er, the equatorial crossing
and time of crossing for each
successive pass from the first
pass listed for each day. If
vou wish, subtracting the
number of hours you are
from GMT on the first entry
will result in a local time
readout for the equatorial
crossing.

An example is probably
worth a thousand werds, so
let’s take the case of orbit
#19264 on January 1, 1977,
for OSCAR 6. (See Table 1.)
My QTH is eight hours from
GMT; therefore, subtracting 8
hours from 0124:02 and
adding 24, we arrive at
1724:02 local Time. This, of
course, is the day before or
5:24 pm on December 31,

o

HP-25 Pfc-;éram Form
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Orbit # Date Time (GMT} Eq. Crossing vy
19264 1 1:24:02 79.5
Table 1.

Key in the program infor-
mation using the HP program
forms. When the program is
run, the pause will give the
pass number, and the first
stop will give the time. Press-
ing the R/S key will then give
the equatorial crossing longi-
tude Tor this orbit. The draw-
back to this program is that
you have to go through each

pass toc reach the one you
want, but, unfortunately, 1}
haven't figured out how to
get an extra register and 30
more program steps into the
calculator in order to elimi-
nate this problem, so | guess
this will have to do until 1 can
get my Micra P operational.
(See Table 2.)

Hopefully this article will

Data

Orbit # Local Time
19264 1724:02
19265 1919:01
19266 2114:00
19267 2308:59
19268 0103:58
19269 0258:57

Equatorial Crossing (OLcmg )

79.6
108.25
137
1656.75
194.5
223.25

Table 2.

encourage other members of
the ham community with ac-
cess to one of these calcula-
tors to sit down and work out
additional programs for this

and other areas of our hobby.
If this is the case, 1 will be
looking forward to seeing
these programs in future
issues of 73. ®

Corrections

Texas legal beagles and scanner
manners have indicted us for stating
that the “Big Bust In Amarilic”” {Oct,,
p. 154} took place on July 7th. We
throw ourselves on the mercy of the
readership, and readily admit that the
date was, indeed, July 6th. No more
letters, please.

John C, Burnett
Managing Editor

Qur apclogies to Harry Matthews
K2AQU, for inadvertently omitting
the documentation for his Main Buf-
fer System (“Digital Group RTTY
Micro,"” Sept., p. 98). Here it is.

John C, Burnett
Managing Editor

_Main Buffer System
007 300 215 021 002
ooT 303 076 015
007 305 041 132 007
607 NG 167
007 311 257
007 312 006 004
07 34 054
007 315 167
007 316 005
007 317 302 314 007
007 322 041 133 007
o7 325 176
007 326 247
007 337 312 355 007
007 332 065 :
o7 333 056 136
007 335 064
007 336 156
007 337 O4b 006
oe7 341 17
OoY 342 376 200
007 344 312 000 000
a7 347 315 0CC 007
007 352 303 322 007
OG7 35% 315 140 005
007 360 303 322 007

Call Frint
|| Jump Do Agein

{ think {’ve found an error on page
47 of your August issue. The diagram
for the Zeppy Vertical shows the
braid of the coax attached to the
radiator and the center conductor to
the matching stub. These connections
should be reversed. As written, the
antenna was inferior to a % wave
whip. Reversed, it improved on the %
wave by several S.units. Keep up the
good magazine.

Tim Knauer WD3AMY
Peoria |L

In additien to my new call and
address, please note several minor
changes to "“Synthesize Yourselfl”
{Oct., p. 182):

{(Start #6
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Call Ray In

Jump Do Again

1. Page 186, col. 4, lines 16 and 17,
should read, “nect the square wave
input from pin 1 of the MC4044,”",

2. Page 186, col. 4, line 32, should
read, “MC4044 as shown. The out-".
3. Page 188, col. 4, lines 36 through

38, should read, “generates a square
wave output. In cases where the vco
generates sine waves or other wave-""
George R. Allen W2FPP

161 Rosendale Drive

Binghamton NY 13905

Ham Help

| have been interested in ham radio
for the past couple of years. | current-
Iy hold a Citizens Band license, but |
am totally disenchanted with that
type of communication. | have been
studying on my own and have no
trouble with the technical aspect of
the license. But the code has been
very disheartening. | would like to
know if there are any clubs that give
Morse code classes in my area, QOr if |
could meet or contact amateur radio
operaters who would be willing to
help. Any and all help will be deeply™
appreciated.
Ed Rojas
Box 490
Linion City NJ 07087

Helpl | purchased a Hallicrafters
Tornado SR-bBO0  SSB 500 Watt
80-40-20 rig and need help finding
someone who carries the 8236 final
amplifiers. Can’t find listing in
Sylvania, RCA, Amperex, or ather
tube makers. Where can you get these
8236s and what is their cost {under-
stand Hallicrafters is no longer in
business)? ’

Also, if anyone has information on
modifications, improvements,
changes, etc., to the SR-500, | would
appreciate their writing to me, Can
the 82365 be subbed for {for example,
with a pair of 8146Bs with only 200
Watts PEP instead of 500 Watts)?

Any assistance from other hams
would be appreciated. Thanks.

Marvin Jack Moss W4AUXJ
P.O. Box 28601
Atlanta GA 30328

With the ever-increasing use of elec-
trenics in hospitals and related health
care facilities, there has been a large
influx of EE and E Techs to provide
repair and calibration for the medical
electronic equipment that lies scat-
tered throughout these establish-
ments. It is my guess there must be

several hundred amateur radio oper-
ators hidden within these ranks. With
the help of your celumn, | wouid like
to compile a listing of all licensed
amateur radio operators employed by
"hospitals/health care facilities/medical
electronic equipment manufacturers
and service centers.
Interested hams-shoyld send their
name/callsign/QTH to my attention.
Dave Miller WA4ZIKZ
721 Due West Ave.
Apt. G 202

Madison TN 37115

| am the proud owner of a Sumner
Model HCV-1B SSTY Camera and a
Model HCWV-2A S8STV" Monitor,
neither of which are operating satis-
* féactorily. | urgently require a copy of
the circuit diagrams and component
listing of these units.

Ken Squires VK25D
1 Simpson Street
Bondi, N.S.W. 2161
Australia

Help! | am looking for manuals for
the foellowing low band radios: Motor-
ola Model LAIG-TA — this is an ac
base; Motorola Model T71-GKT
1100B — low band 12 V dc mobile, If
anyone has manuals or schematics for
the radios, a copy would be appre-
ciated. Please drop me a line,

Ron Lula WBOWXOC
56428 Meadowview Ave.
South Bend [N 46628

| need the tube test data for the

TV-4 tube tester. This is part of the
USM-3A. Will buy or copy.

Gary P. Cain WBMF L

2464 Hand Rd.

Niles M1 49120

Would {ike to hear from anvone
who has a Mational AN/WRR-2.

N. K. Maxwell KEBA

623 Ute Drive

Stillwater OK 74074
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David J. Brown W9CGI
RR5, Box 39
Nokiesville IN 46060

CB to OSCAR

-- from 10 to the sky!

his article describes how

to convert a specific 23
CB radio for use on the
OSCAR satellites and gives
you my ideas on an OSCAR
10 meter bandplan very much
like that of WANVH in the
May, 1977, issue of 73
Magazine, p. 106. (He cov-
ered the 28 MHz portion of
10 meters, but used the same
channel and conversion of CB
gear principles.) If you read
that article, you will see that
the method applies very
nicely to many of the now
very inexpensive 23 channel
CB rigs. The more | read
W4ANVH’s article, the more
things | could find that di-
rectly applied to the Sears 23
chanhel Model 934.36740500
CB 1 already had.

The CB chanhels have a
few blanks between the 23
channels (remote control,
etc.) that are taken care of by
one each of the transmitter
offset oscillator crystals and
receiver offset oscillator
crystals. In my ftransmitter,
the ocrystal frequencies of
10.595, 10.615, 10,625, and

a2

10.635 MHz are used, and, in
the receiver, 10.140, 10.160,
10.170, and 10.180 MHz are
used. Following a numbers
progression, the oddballs are
obviously the 10.595 and
10.140 crystals. In order to
maintain continuous cover-
age, | changed the 10.595 to
10.605 MHz and the 10.140
to 10.150 MHz. Then | had a
synthesis scheme capable of
230 kHz coverage in 10 kHz
steps.

Considering that the
OSCAR 6 and OSCAR 7
compined pandwidth is only
150 kHz, and further con-
sidering that an AM or
AM/SSB mode (even when
CW keying is added) would
not be at all welcome above
146.000 MHz, my bandplan
starts at 146 MHz and works
downward. A couple of
unique quirks came out of
that fact. They alone might
add merit to the bandplan,
when using CB radios. The
first is that, when you con-
vert a CB radio over to the 10
meter band for transmif and
receive, two things happen.

- change

The receiver winds up being

in the 10 meter downlink,
where it belongs, by only
changing crystals and re-

peaking a very few front end
stages (on signal, if need be —
for those of you with little
building experience and test
equipment).

On transmit, the trans-
mitter signal output is on 10
meters to go to the up-
converter, and, believe me,
just about every commer-
cially made transverter uses a
10 meter input. | know,
because | have spent two
vears trying to find a Drake
TC-2 to go with my Drake
TR-6 to get up to 2 meters.
Unfortunately, the Drakes run
a 14 MHz i-f out of the TR-6
and into the TC-2, negating
using anything but Drake’s
TC-2. Couple this to very few
TC-25 having been made at all
(that's when Drake dumped
their VHF line altogether,
leaving us at the mercy of
imports), and vyou can
appreciate my problem.

Another transmitter bene-

or off air)

fit is that the transverter
winds up being 116.45 MHz
— exactly the OSCAR offset
through the translator in re-
verse. So, when you tune the
receiver, you are tracking the
transmitter right along with
you, plus or. minus Doppler.
As for Doppler, the CB
manufacturers never could
get together to decide on
what channel they were trans-
mitting or who was on the
channel frequency and who
was off. So, manufacturers
include a little control on
most panels now, marked %
delta — ie., a Doppler con-
trol.

As for the bandplan, if
you begin at 146 MHz as the
29.55 MHz downlink (or 146
MHz uplink), the cardinal
frequencies of 29.5 MHz and
29.4 MHz (OSCAR 7 band
edges) just happen to fall on
channel 19 and channe! 9
respectively.

Plug in the new synthe-
sizer crystals X-1 to X-6 and
the offset crystals
X-10 and X-14 to pull the
band together. Then peak up
the synthesizéroutput tank
(T& in mine). €37, across the
primary in the Sears, may
have to be reduced in capac-
ity slightly, if the synthe-
sizer output transformer lacks
enough tuning range. Now,
with the -new synthesized

frequencies from 39.955 to

40.155 MHz coming out of
the synthesizer, feed a 10
meter signal (signal generator
into the coax
fitting. Align the 10 meter
(was 27 MHz) front end re-
ceiver coil(s), which are T1
and T2 in mine, by backing
out the slugs a bit and tuning

for maximum age, signal, etc.

Do not touch any other re-
ceiver tuning, assuming the
rig is new andfor properly
aligned for CB frequencies.
The i-fs do not change. For
CW reception, the easiest way
is build a littie 455 kHz vco,
so you can ‘‘pot’”’ control it
with dc from outside the
radio and not botch things up
by drilling holes in the panels.
Assuming vou like channel-
ized transceiving as little as |
do, you can build a second



vco on the synthesizer fre-
quency, or some submultiple
of it and multiply, and run it,
too, from an outside pot
After all, it is no longer a CB
radio, so vfo/vcos are legal. In
my own, | kept the crystals in
the X-3, X-4, X-5, and X-6
positions {but at the new
frequencies shown), and a vco
runs into the X-1 position,
with X-2 a blank. This way
you can run the vco from
39.955 MHz to 40.155 MHz
using a ten-turn pot for
vernier action and, by switch-
ing from channel 1 through 4
positions, cover the entire
29.32 to 29.55 MHz range on
receive and have the proper
transmitter frequencies to up-
convert to 14577 to 146
MHz. With the lower edge
below OSCAR, you are about
in 2 meter AM land. With the
same synthesizer schemes
used by so many rigs, even an
AM/SSB (23 channel version)
is cheaper now and would
really be a great way to go, if
you want the S5B mode
through OSCAR and can
afford an extra few bucks. By
allowing the vco to tune
down to 38.185 MHz f(or
shifting it to cover 230 kHz
there, as 39.185 to 39.405
MHz — with a small C
switched in?), you can have a
dandy 145 1o 145.230 MHz
out of the transverter and be
right with the 2 meter 55B
gang. Add a small 2 meter to
10 meter converter (Ham-
tronics makes a great one),
using the same 116.45 MHz
oscillator offset, and you
have a rig as versatile as the
most expensive ones designed
for OSCAR and 2 meter gear
on the market.

The transmitter conversion
is just about as tough as the
receiver — in other words, not
at all. In mine, once the
receiver was done {hence, the
synthesizer), it involved
peaking up the old 27 MHz
transmitter stages to the 10
meter band by backing out
the slugs a little and, where
needed, reducing the tuning
capacitors across the trans-
formers, when the siug had to
be backed out too far to be
practical (slug showing out of

Fregq. + 116.45

Synthesizer  Transmit osc.

Equiv. 2m

New Channel Freq.
1 20.32 14577
2 29.33 145.78
8 29.34 145.79
4 29.35 145.80
5 29.36 145.81
6 29.37 145.82
7 29.38 145.83
8 %9.39 14584
* 9 29.40 145.85
10 29.41 145,86
11 29.42 145.87
12 29.43 145.88
13 29.44 145.89
14 29.45 145.90
15 29.46 145.91
16 29.47 145.92
17 29.48 145.93
18 729.4¢ 145.94
19 29.50 145.95
20 29.51 145.96
21 29.52 145.97
22 29.53 145.98
23 29.54 145.89
24 29.55 146.00

X139.955  X1110.635
X139.955  X12 10.625
X139.955  X1310.615
X139.955  X14 10.605
X239995  Xi1
X239.995  X12
X239995  X13
X239.895  X14
X340.035 X1
X340.035  X12
X340.035  X13
X340.035  X14
X440.075 X1
X4 40075  X12
X440.075  X13
X440075  X14
X540.115  X11
X540.116  X12
X540.115  X13
X540115  X14
X640.155  X11
X6 40.155  X12
X6 40.165  X13
X6 40.155  X14

Receive osc. Note

X7 10.180

X8 10.170

X9 10.160

X1010.150

X7

X8

X9

Xi0

X7 Band edge 7
X8 r

X9

X10

X7

X8 Beacon 6 Band edge 6
X9 ‘_

%10
X7

X8

X9 Beacon 7 L Band edge 7
X10

X7

X8
o}
X10 Band edge 6

Table 1. CB radios to OSCAR bandplan for a Sears 934.36740500. Alf figures in MHz. Xmit:
Fsynth - Fxmit osc = four MHz; Rev: Fsynth - Fin - Frev osc = 455 MH7 o i-f.

the coil form). In my radio
this involves T12-C69, T13,
T14-C72, T15-C77, T16-114,
T17, and TI18. This s
as easy as tuning up the
average Heathkit for the same
reasons, because the test
equipment is built in the
form of a built-in wattmeter
{(rf output) and swr com-
bination meter function in
transmit. Incidentally, when |
said peak the receiver for
maximum agc on an incoming
steady signal, | had an S-
meter in my radio to measure
that by.

In the extraneous depart-
ment, the rig | have has a

noise limiter that works
pretty well as is, so | left that
alone. 1t also has a PA

positicn that can be put to -

good use. Since mine is an
AM only rig, | had only CW
in mind. The moduiator-
audio stages in the transmit
mode (they are shared) can
be put to use by placing them
in PA (which routes the audio
to that jack from the receiver
as well) and then causing the
low audio stages to be an
osciflator at some pleasant
tone. Or you could use a
separate tone oscillator, so
that when you key the rig,
you have sidetone. On the
AM only rigs you might as

well, because AM is not very

welcome through OSCAR
because of its unnecessary
BW. 3

On the subject of keying,
since this is an AM rig only,
the -+ voltage for the mod-
ulation is broken away from
the modulation winding of
the common audio trans-
former by removing an isola-
tion diode (D13) and opening
that path. The + voltage from
the power suppiy section is
routed
speaker jack, after taking it
out of the receiver audio
output path and putting a
permanent ground on the low
side of the speaker.

While on the subject of the
speaker, | had a problem with
mine. There is a 10 Ohm
resistor in series with the 8
Ohm speaker, whose only
purpose | can see is to allow
them to run one common
audio circuit, ftransformer,
and a lower wattage speaker,
and to accept the lower audio
output on the bottom-of-the-
line sets. This was a 1 W
3-inch round unit in my
radio, and it was shorted, to
boot.

Part of the reason | got the
radio for the right price was
that it did not work. It had
one open copper Toil in the

out to the external -

+V copper, where the shorted
speaker had tried to make a
fuse out of it — and it suc-

- ceeded. That is absolutely all

that was wrong, and | ran it
as a base by sharing my
Heathkit supply—for the HW
202 FM for months before |
tried working on it. | got
mine for less than $10, so

““check yvour local sources.

Back 1o the speaker —
when | replaced it, | got a
3-inch round, 2 W replace-

-ment speaker and stuffed a

small, 2 Ohm ¥z W resistor in
the 10 Ohm spot. | can now
drive you out of the roorn
with audio!

When you plug a key in
the external speaker jack
now, the key opens and
closes the "driver and final +
voltages, and vou have a CW
rig — almost. The microphone
circuit in my model is rather
tricky, as it does all the
changeover {X/R) by voltage
switching. | substituted
another DPDT switch —
toggle type — on the same
panel as the vco synthesizer
and vco/bfo pots, and used it
for the transmit position.
lLeave the microphone and
connections off the switch
and wire the rest the same,
just to be rid of the PTT/
hold-the-button-dowh routine.

83



When the key is depressed, the
LED modulation light comes
on, as it is activated by the
same power line as the driver
and final. It makes a good CW
monitor, if you like the visual
types and don’t want to add
the tone oscillator into the
audio circuits.

To get the vco lines in and
out of the radio, mine had a
Heyco type grommet that
“bites” the +12 V and
ground where it goes into the
back panel through a 3/8"
haole. Replace it with a
normal 3/8" rubber grommet,
and you have a hole you can
drive a bus through, with
plenty of room for 6 to 8
wires.

Convince your CB “‘good
buddy’ that he really needs
SSB or 40 channels, and offer
him a good trade price for his
old 23 channel rig. The
deajers are offering peanuts
on 23 channel rigs, because
you ¢an buy a new 23
channel so cheaply now that
they can’t sell 2 used one. He
will end up happy and so wiil

you! Or, go see vour local CB
store, and see if he took the
same bath most dealers and
wholesalers took, when they
were stuck with warehouses
of 23 channel stock, when 40
channel hit the market. Talk
it up at your club (and the
bandplan and see if they
agree), and then go make an
offer on 10 or more ideatical
units — guantity talks. They
are great for CD type groups
in crowded 2 meter FM areas!

Last, but certainly not
least, if you are the least bit
adept at repair work and
common logic and own justa
VOM or VTVM, you can buy
a non-working unit from
places like Sears Save Shop
and local radio dealers who
don’t really have much in the
way of repair facilities.

Well, I've given you a plan
of attack, a bandplan so you
will have company in the
present wasteland of 10
meters, a cheap way to get up
on OSCAR, some hints for
using my unit, and the source
for one of your own if you go

looking. Even schematics and
manuals are a breeze (unlike
the old FM conversion days
when ariv Motorola manual
or even a close schematic you
saw as a ham was yellowed,
battered, torn, thumbprinted,
and worn from the use of
50-plus hams).

You should know that
T18, in my rig, is used to
adjust the output to 5 Watts
and also that the final device
used is a 25C799 with alO W
hfe of 50 to 90, 150 MHz
rating with a BVcbo = 80 V,
BVebo = 5 V, and BV well
above the rated use! Consider
the low duty cycle of CW
versus the AM cycle which it
was running a steady 5 Watts
at. | run mine off the high
regulated 18 V dc and load it
up (tune) for about 14 W key
down. | haven’t lost a device
vet, but, to be safe, you may
want to quit at the manu-
facturer’s [Nippon Electric)
rated 10 Watts.

There are only two words
of caution 1 will
closing. If you tackle a PLL

add in .

type synthesizer, it’s not so
easy. It can be done — on
some -- at some time and
expense and risk of odd
products sneaking out.

My only other comment is
that you should turn back a
few issues and read through
WANVH’s article. It is excel-
lent background and easy to
follow and wuse. You can
figure out just what kind of
rig you have, if you already
have it, and how to apply my
antics to it.

Don't trv to part-convert
one to cover 10 meters (say,
low end, per W4NVH)
for CD activity and try to
save a chosen “few’” of the
CB channels for CB use. You
void the manufacturer's
approval when you cut into
the rig, even if you hold a st
class radiotelephone license,
as | do. You void any war-
ranty on the rig any way you
cut it. And you could just
void your license if you get
caught with this modifica-
tion. Pick your band, and
have fun. m

%$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$

“Wasyerbespriz?”

0K, so you want to save money — can’t blame you for that!

After you have called the 800 numbers, got your “best price,” sent your money — what do
you get? A box. Suppose it doesn’t work? (Murphys' faw). Ship it back (at your own ex-
pense) and wait. Or — two weeks after the warranty expires — so goes therig ... whattodo?
And since you got that great discount how much attention will you get? Rotsaruck fella!

Today’s amateur equipment is far more sophisticated than that of even a few years ago,
and it’s getting more so every day. Service becomes an important issue. At CFP we have
decided to offer you an alternative: If you are willing to pay the regular list price on any
Drake or Yaesu product, CFP will provide an additional 90 days of warranty protection.
This warranty will be identical with the normal warranty with the exception that we will

order and we don’t, we will refund your money and advise you when it will be available.
We won’t sit on your money! If you wish a high demand item and want to make a deposit to
ensure getting what you want — fine.
Because we are amateurs and concerned about the issues, we limit our transmitter and
amplifier sales to licensed amateurs (a license photocopy will do). :
Amateur radio is a great service and a greater hobby — lets keep it that way!

Mail Orders accepted. N. Y. residents add sales tax. SASE will get our list of used Amateur Equipment.

WANTED: GOOD
CLEAN TRADES!

WA2ZKTJ
WB2LVW

C FP COMMUNICATIONS, INC.

&

$ $
$ 3
$ $
$ $
$ 3
$ $
3 $
$ $
$ $
$ $
$ $
$ $
$ $
$ pay all charges including shipping both ways! $
% There may be occasions when we won't have the item you desire. Should you place an %
$ $
$ $
$ 3
$ $
$ $
$ 3
$ $
$ $
3 $
$ $
3 $
$ $

211 NORTH MAIN STREET
HORSEHEADS, N.Y. 14845
PHONE: 607-739-0187

Store Hours
Tues._to Fri. 10-6 p.m.
Sat. 10-4 p.m.

Fri. & Sat. subjactlo
Hamfest weekends
Closed Sun. & Mon.

c54
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START
YOUR

SLOW &

.f

SCAN _

® onror Christmas ‘ offer

FEATURES: :
Oscilloscope display of SSTV signal *This offer good from November 1, 1877 to Jariuary 15, 1978.

Rugged — modular — industrial grade
Modular Construction

i Independent easy to use controls
Al

AN SS2K KIT $285°$195

FEATURES:
Use C1 camera with your home TV set or
Has both long distance and close-up features

Adjustable frame size SSQ WIREDM $245

Built-in slo-scan bar gen for transmit

Focus oh a postage stamp Cl FAﬂST/SLO SCAN
% ACCESSORIES: CAMERA $395

P1 Polaroid adapter for hard copy photos $34.50
V1 viewing hood $14.50
T1 tripod $29.50

AVAILABLE NOW: ORDER FACTORY DIRECT OR EROM OUR DISTRIBUTORS. -See Below.

Germantown Amateur Supply A and W Electronics Goldstein’s Mr. Keith Roberts
3202 Summer Avenue Medford, Mass. Pensacola, Fla. P.O. Box 677
Memphis, TN 38112 Bedford, N.S.

Barry Electronics Harrison Electronics Canada BON 180
Amateur Electronics Supply New York, N.Y. Farmingdale, N.Y.
Milwaukee, Wisc. Swartz Lander Radio Ltd
Cleveland, Ohio CFP Enterprises Henry Radio 1524 Oak Harbor Rd.
Orlando, Fla. Lansing, N.Y. Los Angeles, Calif. Freemont, Ohio 43420
Argon Electronics Electronic Distributors Hobby Industry
Miami Springs, Fla. Muskegon, Michigan Council Bluffs, Iowa

399 SMITH STREET

- = gn
FARMINGDALE, N.Y. 11735
I l PHONE 516-293-4100
» TWX 510-224-6492

The company that put high voltage on the moon, now brings you expanding amateur radio technology. V3

8b
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Fig. 1. Two stations must ‘see"’ the satellite’s transponder
simultaneously in order to communicate with each other, i.e.,
they both must be located in the area “ifluminated” by the
sateffite. Note that g transponder focated on the moon will
alfow communication with stations separated farther apart
than a satellite orbiting the Earth at lower altitude.

SATELLITE

£

ARE L LLUMINATEL®
BY =2 MOON
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Kazimierz J. Deskur K2ZRO
P.O. Box 11 //
Endicott NY 13760

he

SATELLITE —u=

SUBSATELLITE POINT
{15 MIN. AFTER EQX} ]

ECQX POSITION

{ASCENDING NODE
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space communication. In
years to come, satellite com-

7 satellites gave amateur radio
permanent foothold in
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INCLINATION (i}

SATELLITE ORBIT
OF PERIOD (P}
102.79 MIN.

Fig. 2. Model of orbiting satellite (static Earth).

-'many

munications will become as
common as 2m FM or DXing
on 20m is today.

Although there are now
thousands of users of

" OSCARs 6 and 7, they repre-

sent only a very small frac-
tion of the total amateur
community. Why is it that so
VHFers who own
perfectly suitable equipment
never worked through
OSCARs?

Apparently, the major
deterrent is the lack of famil-
iarity with satellite tracking,
which many consider to be a
formidable and complex
problem requiring knowledge
of astronomy, astrophysics,
higher mathematics, and
other disciplines of science.
But, in fact, satellite tracking
is a relatively simple pro-
cedure easily grasped by
those who show even a slight
interest in this subject.

The purpose of this article
is to explain the procedure of
satellite tracking from the
standpoint of common sense
and simple reasoning. | sug-
gest that the reader follow



the presented seguence of
reasoning step by step and
not go to the next paragraph
before the previous one is
fully understood.

Space communijcation is
the future of amateur radio.
We might as well get familiar
with it, and the knowledge of
satellite tracking is the first
step.

The First Earth Satellite —
The Moon

Let's suppose that an
OSCAR transponder was
placed on the moon. Using
suitable equipment, we could
communicate through it the
way we communicate via 2m
repeaters. Since VHF waves
don’t bend around the curva-
ture of the Earth, we may
assume that the lunar tran-
sponder can be accessed only
if the moon is above the

horizon in respect to the
stations that attempf to
communicate through it

Obviously, a two-way QSO
between distant stations can
only take place if both sta-
tions have the moon in direct
view.

Without any knowledge of
astronomy, we can guess that
at a particular instant of time
the moon will be visible in
different directions, and at
different angles above the
horizon, in different parts of
the world. Also, there wili be
locations on the Earth where
the moon will not be visible
atall.

With the combination of
the revolution of the Earth
and the orbiting of the moon,
the prediction of its exact
celestial position, at a particu-
lar day and hour for a chosen
geographical location, repre-
sents apparently a  very
complex problem. Neverthe-
less, this “difficulty” was
solved thousands of years ago
by ancient astronomers
before trigonometry, cal-
culus, computers, and even
writing were invented.

The artificial satellites,
such as the OSCARs, behave
very much like a moon with
the following small differ-

ences:
— Artificial satellites
are too small to be visi-
ble to the naked eve, so
their positions can only
be predicted.
— They orbit the Earth
at the rate of hours per
revolution instead of
weeks. This implies that
their rising and setting
at a particular location
of the Earth will be
more frequent.
— They orbit at low
altitudes; therefore, the
range from which two
stations can ‘‘see” a
satellite simuitaneously
will be much shorter
{see Fig. 1).

Terminology

In order to better under-
stand satellite tracking, we
must form a three-dimen-
sional mental picture of a
satellite orbiting the Earth, A
globe or any spherical object
{even an orange) will greatly
facilitate the comprehension
of the subject.

In order to simplify the
analysis of the orbital flight
of the satellite, we are going
to assume, for a while, that
the Earth is static, i.e., it does
#not rotate on its axis. Once
the static Earth concept is
well understood, the intro-
ductich of the Earth's rota-
tion, to complete the picture,
will not present much diffi-
culty. Fig. 2 shows a view of
a satellite orbiting the static
Earth. The orbit is circular.

At this time, familiariza-
tion with the principal param-
eters of orbital flight and
related terminology is neces-
sary because it will be used
throughout the remainder of
the article.

Orbit: The imaginary track
of the path the satellite fol-
tows around the world. The
plane of the orbit is fixed in
space and is independent of
the rotation of the Earth.

Altitude (H): The distance
between the satellite and the
surface of the Earth. For sat-
ellites in circular orbits, the
altitude is virtually constant.

Period (F): The time it

Fig. 3. Simulated Earth track on a plane inclined 99° from the
equator (static Earth). Note that the orbital plane is fixed in
space and the Earth rotates inside this plane from west fo east
(counterclockwise as viewed from a point above the North

Pole).

takes a satellite to make one
full

satellite crosses the equator
from south to north is used as
a reference point. The period,
therefore, is the time elapsed
between two such equatorial
crossings.

Subsatellite Point: A point
on the surface of the Earth
where the satellite is directly
overhead.

Ground Track (also Sub-

sateflite Track): An imaginary

path on the surface of the
Earth consisting of all sub-
satellite points {during one
period).

inclination (j): The angle
between the equator and the
ground track (or the plane) of
the satellite. [t should be
noted that this angle will
remain constant through the
entire life of the satellite and
is not affected by the rota-
tion of the Earth.

The angle of inclination
determines the most nor-
therly and most southerly

revelution around the
Earth. The exact moment the

latitude the ground track will
ever reach. You may notice
“that even if the Earth is rotat-
ing on its axis, the ground
track will never pass beyond a
certain latitude. '
~-- Max. Lat. {N. or S.)
180° -

For OSCAR AOQ-D: i

99°

Max. Lat. = 180° - 99°

= 81" N.orS.

Equarorial Crossing Time
{EQX Time): The exact time
in UTC (GMT) at which the
ground track crosses the
equator from south to north.
Knowing the exact EQX time
of any orbit and the time of
the period makes it easy to
predict subsequent EQX
times, We simply add the
period (in minutes) to the
exact time at which the pre-
vious EQX took place. In
fact, the EQX prediction
tables published by AMSAT
and other amateur journals
are derived this way.

In order to complete long-
range prediction tables, the

]
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OSCARLOCATOR

Special Thanks to K2ZRO

Fig. 4. Static Earth projection of the track of AO-D over the
map of the Northern Hemisphere.

rapidly. (Exampie: Period of
OSCAR 6 is 114.99441 min_;
OSCAR 7 is 114.94513 min.)

period must be known with
greal accuracy, because even

smali errors accumuiate
OSCARLOCATOR
(ROTATING EARTH] "w\\_ I

STATIC

EARTH———""
TEACK X

Special Thanks 'o K2ZRO

Fig. 5. The effect of the Earth’s rotation on the Earth frack of
AO-D. Note that the track is shifted .25° toward the west for
every minute of satellite travel. The static Earth track is shown
as a dotted line.
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INDES SCALE -

Fig. 6. Index scale. After setting the longitude of the EQX of
the reference orbit, all longitudes of EQXs of successive orbits
of the day can be predicted.

]

INOEX 3Ca_E

Fig. 7. Time scale. Setting the time of the EQX time of the
reference orbit opposite index #1 allows prediction of EQX
times of all consecutive orbits of that GMT day. Note that the
Earth moving .25% fmin. will rotate P x .25° during one period
of the satellite, or 25.7° for AQ-D. This corresponds to the
index mark separation as shown in Fig. 6. Now, if the
longitude and the time of the reference EQX are set against
index mark #1, we can predict both time and longitude of
subsequent EQXs of that GMT day.



Eguatorial Crossing Longi-
tude (EQX Lon.): The exact
longitude on the equator at
which a particular EQX, from
south to north, takes place.
Also called the ‘“‘Ascending
Node.”

It will be shown later that
subsequent EQX longitudes
are separated by P/4 degrees.
These figures are also used for
long-range prediction of the
EQX data.

Reference Orbit: The first
orbit of a UTC (GMT) day,
i.e., the first orbit that crosses
the equater after 0000 UTC
(GMT) from south to north.

Orbjt Number: The count
of the satellite’s full revolu-
tions around the Earth from
the instant of the launching.

Reference Orbit Data: The
date, orbit number, time, and
longitude of EQX of a partic-
ular reference orbit., (Exam-
ple: Mar. 17, 1978, 10526,
0012:24, 56.3°)

Ascending Orbit or Pass:
The part of the orbit when
the satellite travels from
south to north (over either
the Southern or Northern
Hemisphere).

Descending Orbit or Pass:
The part of the orbit when

the satellite travels from
north to south. Note: The
orbit will change from

ascending to descending at
the point where the ground
track reaches its most north-
erly pasition (closest to the
North Pale). The orbit will
change from descending to
ascending at the point where
the ground track reaches its
most southerly position
(closest to the South Pole).
Ascending Node: The
EQX position (longitude)
during the ascending part of
the orbit. It is often used as a
reference point for orbital
calculations (see Reference

Orbit).
Descending Node: EQX
position (longitude) during

the descending part of the
orbit.

Developing the Ground Track
on a Static Earth

As previously stated, we
are going to assume at first
that the Earth is static (non-
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Fig. 8. Caleulation of the distance from the tracking station at which the satellite enters the
areq of accessibility (acquisition of signal — AOS).

rotating). The satellite is the
proposed OSCAR AO-D with
the following orbital param-
efers:

Period: P = 102.79 min.

Inclination: i = 99°

Average Altitude: H =

542 miles (872 km)

Examining Fig. 2 again,
let’s follow the ground track
of.the satellite.

Assuming the reference
point to be of 07 longitude at
the equator (ascending node),
with the ground track in-
clined to 99 in respect to the
equator, the satellite will fol-
low the following path:

— Starts at 0° longitude at
the equator (ascending node).

— Travels northward
reaching the most northern
latitude of 81° (180°).

— Begins descending and
then crosses the equator at
180° longitude (descending
node).

— Continues moving
southward until it reaches the
most southern lafitude of
-81°.

— Starts ascending and
crosses the equator again at
0° longitude.

The total elapsed time of
one such trip around the

world would be equal to the
period of -the satellite, or
= 103 minutes.

If we would slice the globe
at a 99° angle, in respect to
the equator, and put both
halves together again, the
seam line would follow
exactly the ground path of
OSCAR AO-D on a static
Earth.

Another way to visualize
the Earth track is to cut a
circular hoie equal to the
diameter of the globe in a
sheet of stiff material and fit
the sheet over the globe at an
angle of 99° in respect to the
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Fig. 8. Area of accessibility. The satellite will be available for communication when js
subsatellite point is found inside the circle of accessibility.

equator, as shown in Fig. 3.

A satellite traveling in a
circular orbit moves with a
constant velocity. Con-
sequently, all equal distances
will be covered in equal incre-
ments of time.

The period of the AO-D is

103 minutes. Therefore, if we
divide the entire length of the
ground track into 103 equal
segments, each segment
would represent a distance
traveled during a time interval
of one minute.

In spite of its good

Time {min.) Lat Long.
After EOX
-8 -27.6 353.3
-6 -20.7 3553
-4 -13.8 356.7
-2 6.3 358.4
¢} 0.0 g.0
2 6.3 16
4 13.8 3.3
B 20.7 49
8 276 8.7
10 345 85
12 41.3 11.3
14 48.1 13.8
16 54.9 17.0
18 616 21.3
20 68.1 28.0
22 74.1 39.6
24 79.1 61.7
26 81.0 1021
28 78.1 138.6
30 72.7 157.0
32 66.5 169.0
34 59,9 1726
38 53.2 176.7
38 48,4 179.7
40 396 1825
42 32.7 184.4
44 259 186.8
46 19.0 1885
48 121 190.2
50 5.2 191.8
52 -1.7 193.4
54 8.6 195.1
56 -16.5 196.7
58 -22.4 198.4
60 -29.3 2001
Table 1.

a0

accuracy, tracking of the
satellite on a globe is rather
cumbersome. A flat map is
much more convenient for
this purpose. Probably the
best and most easily obtain-
able polar projection map.
suitable for satellite tracking
is the OSCARLOCATOR,
distributed and sold for just
£1 by the ARRL. This handy
device can be adapted for
tracking almost any satellite.

Let’s now project
static Earth satellite track
onto the map. Once the track
is drawn on the globe, includ-

ing the time marks, its coordis. ..

nates, latitude and longitude
at cone minute intervals, can
now be drawn at correspond-
ing coordinates on the map as
shown in Fig. 4.

If the track is traced on a
separate piece of transparent
material and pivoted on the
North Pole, it can now be
rotated to allow the start of
its origin (@ min. mark) at the
longitude of any chosen
equatorial crossing.

Setting an auxiliary clock
to read @@ minutes at the
exact time of the equatorial
crossing, we can now follow
the progress of the satellite
minute by minute. The time
on the auxiliary clock will
correspond to the time marks
on the track that, in turn, will
indicate the position of the
satellite at that very time.

the

Obviously, tracking of the
satellite on the static Earth is
of little use. Therefore, we
will now introduce the effect
of the rotation of the Earth.

As mentioned previously,
the plane of the orbit of the
satellite is fixed in space, but
the Earth rotates on its axis.
As the Earth rotates, the
ground track will no longer
retrace itself during each
orbit, but will be displaced
25° towards the west for
every minute of satellite
travel. The raticnale is as fol-
lows:

— The Earth rotates on its
axis from east to west
{counterclockwise as viewed
from a point above the North
Pole).

— The Earth makes one
full revolution of 360° in 24
hours or 1440 minutes.

— This corresponds fo
angular trave! of 15 per hour
(360 ~ 24) or 1° in 4 min-
utes.

— In one minute,
Earth will rotate .25°.

Now, how will this affect
the Earth track developed for
the static Earth (Fig. 4)?

In Fig. 5, the static Earth
track is drawn with a dotted
line; the true Earth track (for
the rotating Earth) is the
solid line. You will hotice
that the true track is shifted
.25° for .every ‘minute of
satellite travel.

Fot example: 10 minutes
after EQX, the true track will
be shifted 2.5° west of the
static Earth track; 20 minutes
after EQX — 5%: 30 minutes
after’ EQX — 7.57; 514
minutes (half of the period)
after EQX — 12.85%; 102.79
minutes after EQX (full
period) — 25.70°,

From the last figure, we
may draw the correct con-
clusion that after one full
period, the EQX longitude
{ascending node) will be
located P/4° west from the
preceding one (in this exam-
ple, 102.79/4 = 25.70%).

The effect of the Earth’s
rotation may be demton-
strated another way. Using
Fig. 4 with the Earth track
{static Earth} drawn on a
transparent material and

the



pivoted on the North Pole,
we immobilize the track and
rotate the map counterciock-
wise at a steady rate. The
time checks on the track
indicate the position of the
satellite at so many minutes
after EQX. If while rotating
the map we mark the location
of substaiellite points, we will
notice that the resulting track
wili look similar to the one
shown in Fig. 5.

For example: To establish
the satellite location 10
minutes after EQX, we rotate
the map 2.5°; for 20 minutes
after EQX, rotate the map 5°;
for 30 minutes after EQX,
rotate the map 7.57; etc.

Fortunately, you don’t
have to go to all this trouble
to develop the Earth track for
AO-D. For your convenience,
Table 1 lists the coordinates
for the normalized Earth
track for OSCAR AG-D.
These equations were used in
the preparation of the table:

{n
' Latitude =are sin [{sine i} sin (360 T/P})

(2 1
Longitude = arc cos [cos{360 T/P) / cos @] ’II._

where: i = orbit’s inclination
to equator, P = satellite
period, T = time after EQX
(ascending node), and @ =
latitude (result of eguation
).

Note: Equation 2 minus
the last term (T/4) will cal-
culate longitudes for the
Earth wrack on the static
Earth. Equation 1 is valid for
both the static and rotating
Earth.

Employing the above
formulas, the Earth track of
any satellite in a circular orbit
can be easily calculated using
a simple scientific calculator,
as long as its period and
inclination are known.

To use the device, we take
published EQX data (time
and longitude) of a chosen
orbit. Align the zero minute
mark of the pivoting trans-
parent ground track on the
equatorial longitude of the
EQX. Start the clock at 09
minutes at the time of EQX
and follow the satellite’s
progress minute by minute by
relating the time marks on
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Fig. 10. Calculation of the distance from the tracking station at which the satellite is located

20° above the horizon.

the track to the time indi-
cated on the clock.

Successive EQX Index Scale

We learned that the longi-
tudes of successive equatorjal
crossings are separated by
P/4° (25.70° for AO-D in
which the period is 102.79
min.}, and that in order to
predict the EQX of the next
orbit, we must add that value
to the EQX longitude of the
previous pass.

This process can be easily
“‘automated”’ by adding a
circular scale to be located
under the map and pivoted

on the North Pole. The scale
consists of index marks
separated by P/4° and num-
bered from 1 to 14. We will
consider index mark number
1 as a reference and use it as a
starting point for calculations
of EQX longitudes of all
satellite orbits of one full
UTC (GMT) day (see Fig. 6).

Obtaining the data of the
reference orbit of a chosen
day, we zalign both the origin
of the ground track and the
longitude of the reference
orbit against index mark #1
on the index scale.

Now, without disturbing

the posjtion of the map and
the index scale, we can pivot
the ground track and set its
origin on the successive index
marks and read the value of
the longitude of the equator
on the mzp. These will be the
EQX longitudes of successive
passes of the satellite.

In this way, we are able to
predict EQX longitudes and
follow the satellite's ground
track over the Northern
Hemisphere throughout the
entire day.

EQX Time Scale
We also learned that the
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Fig. 11. Circles of equal elevation in respect to tracking station

located at A.

time of the successive EQX
can be predicted by adding
the value of the period of the
satellite to the actual time of
the previous EQX. For
OSCARs 6 and 7, with
periods almost exactly 115
minutes, it was a relatively
simple procedure: Two hours
were added and then 5 min-
utes were subtracted. For
OSCAR AQO-D, with a period
of =103 minutes, such cal-
culations are a little more
cumbersome and prone to
freguent mistakes.

In order to simplify this
problem, a rotary time scale
has been added. It is placed
between the map and the
previously described index
scale (see Fig. 7). The cir
cumference of the scale
(360°) is divided into 24 sec-
tions of 15°, each corre-
sponding to 1 hour of Earth
rotation. The hour segments
can further be subdivided
into 10 minute intervals 2.5°
long. If more accuracy is
needed, more subdivisions
can be made; one minute will
correspond to .25° on the
scale.

Now, the setting of all
scales for the reference orbit
is as follows:

— Align the ftrack, the
map, and the index mark #1
as described previously.
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— Align the exact time of
the EQX of the reference
orbit also against the index
mark #1.

— Now the EQX times of
successive orbits can be read
directly on the time scale just
opposite the corresponding
index marks.

Once set for any chosen
reference orbit of a particular
satellite, both the map and
the time scale can be
cemented together {but not
too permanently) and will
not require resetting for a
period of several months. The
rationale is as follows:

— EQX longitudes
separated P/4” apart.

— During one period of
the satellite, the Earth rotates
P x .25 (.25° per minute) or
also P/4°. Therefore, index
marks spaced P/4° apart will
correctly indicate the correct
time intervals between succes-
sive equatorial crossings.

— Cementing the map and
the time scale will imply that
each longitude of EQX will
have a specific time asso-
ciated with it. This can easily
be verified by consuiting any
long-range orbital predictions.
You will find that like
equatorial crossing longitudes
always occur at the same
UTC (GMT) time.

In practice, this refation is
not that constant. Due to

are
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Fig. 12. Complete range overlay showing both azimuth and

elevation.

various factors, such as the
solar year not being exactly
365 days, gravitational pull of
the moon, etc., a stight drift
between both scales will be
noticed over a period of time.
Therefore, it will be necessary.
to realign the scale slightly a
couple times a year if high
accuracy is required.

Summary

An orbital calculator

described above consisting ‘of-

four scales (the Earth track,
the map, the time scale, and
the index scale) provides a
complete satellite
system, as long as the data of
the reference orbits are avail-
able. The systemn allows pre-
diction of EQX times and the
longitudes of all successive
orbits of that day. In addi-
tion, this system permits
tracking the exact position of
the satellite during the entire
24 hour period when the
spacecraft is passing over the
Northern Hemisphere.

Azimuth/E|evation Overlay
Just to be able to track a
satellite in respect to the
Earth is not sufficient for an
OSCAR user. Since the com-
munication via satellite is
only possible when the satel-

lite is within the “view”
{above the horizon) of the
tracking station, the user

must be able to predict the

tracking ..

rising and setting of the
spacecraft at his geographical
location. Moreover, if direc-
tional antennas are used, the
azimuth {bearing} and the
elevation (angie above the
horizon) of the satellite in
reference to the communicat-
ing station must be known at
all times so the-antenna can
be aimed directly toward the
orbiting transponder.

Communication Range

Fig. 8 depicts, diagramati-
cally, the Earth and the orbit
of the satellite.*Both are
drawn to scale. The Earth
radius is 3960 miles (6371
km), and the average altitude
(H) of AO-D is 542 miles
(872 km). Consequently, the
radius of the orbit will be
4502 miles (7243 km).

Point A in Fig. 8 repre-
sents the QTH of the user and
the horizontal line represents
the horizon as viewed from
point A. As long as the path
of the satellite lies below the
horizon, the bulk of the
Earth will prevent radio
waves from reaching the
transponder and no com-
munications will be possible.

At the very moment the
satellite crosses the local hori-
zon, it will become "visible”
to the user and two-way
communication through the
spacecraft’s transponder will
be possible. It stands to rea-



son that at the instant the
satellite sets below the hori-
zon, the communication via
its transponder will be
abruptly terminated.

With the aid of Fig. 8, we
can easily calculate the maxi-
mum communication range
of OSCAR AQ-D. Point B on
Fig. 8 represents the location
of the satellite just crossing
the local horizon of a station
located at A. A straight line
drawn between B and the
center of the Earth will inter-
sect the surface of the Earth
at point C, which becomes
the subsatellite point of the
spacecraft just rising above
the horizon.

It becomes evident that
the distance AC on the sur

face of the Earth is the
maximum distance from
which the satellite will be

visible from point A, In other
words, as long as the subsatel-
lite point of the spacecraft is
no further away than distance
AC, the satellite will be
within communication range
of a station at point A.

The distance AD, on the
surface of the Earth measured
in Great Circle degrees, is the
angle AOC. Careful measure
ments of this angle, or mathe-
matical calculations, will
show that for OSCAR AO-D,
this distance is 28.4° Great
Circle degrees (1 Great Circle
degree equals 69.1 statute
miles, or 111.2 km).

Therefore, we may con-
clude that as long as the
subsatellite point of AO-D is
found within a circle with the
radius of 1963 miles (3159
km) from the user’s QTH, the
satellite will be available for
communication,

This circle of accessibility
is easily plotted on the globe.
Using a compass, measure the
distance of 28.4° {using longi-
fude markings on the
equator) and inscribe a circle
centered on the user’s QTH
(Fig. 9).

Two stations communicat-
ing with each other must have
the satellite in view simulta-

neously. Therefore, their
areas of accessibility must
overlap. Also, the satellite

must be passing through that

Agzersia
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Fig. 13. Complete tracking system. Example: Reference orbit — 0032 GMT, longitude 57.2°.
Set these values against index #1. We want to track AO-D during 14th orbit. Under index #14,
we read EQX data: time 2247 GMT, longitude 31.8°. Tracking; sateliite AOS (acquisition of
signal) 10 minutes after EQX, 90° azimuth. 15 minutes after EQX — azimuth 45°, elevation
= 8°, 1.0S (lass of signal) 20 minutes after EQX, 10° azimuth.

overlapping area in order to
be visible from both QTHs at
the same time. With this in
mind, we may conclude that
the maximum theoretical
separation between two dis-
tant stations capable of
communicating via AQ-D will
be 2 x 28.4° = 56.8 Great
Circle degrees or 3926 miles
(6318 km).

Equal Elevation Range

Using a procedure similar
to the one described above,
we may plot distances from
which the satellite will be
seen at a constant elevation
angle above the horizon in
respect to point A. Fig. 10
shows how it is done.

Angle BAD is the angle of
the satellite above the hori-
zon, say 20°. Point C is the
subsatellite point at this ele-
vation. Consequently, the

angle AOC is its distance
from A in Great Circle
degrees.

Using a graphical method,
or mathematical calculations,
distance AD can now be cal-

Elev,
c
Angle
0 28.4
1 274
2 26.5
3 25.5
5 23.8
10 20.0
15 16.8
20 14.3
30 i04
40 7.6
50 5.6
60 3.9
F0 25
80 1.2
30 0

culated. As in the previous

-example, a circle correspond-

ing to that distance can be
drawn on the globe. Repeat-
ing this procedure for differ-
ent values of elevation angles,

" Distance
Miles Km
1962 3158
1893 3096
1831 2947
1762 2836
1644 2647
1382 2224
1161 1868
938 1520
719 1156
525 845
387 623
269 434

173 278
83 133
4] 0

Table 2. Distance between subsatellite point and tracking
station at different elevation angles. Note that even a small
topological obstacle that elevates the horizon angle by 3° wilf
shorten the distance of accessibility by 200 mifes.
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a family of cancentric circles
can be plotted, each repre
senting a different angle of
elevation (Fig. 11).

Elevation angles as a func-
tion of distance from the
user’s QTH for OSCAR AO-D
are given in Table 2. You may
observe, by examining Table
2, that even a small loss of
low angle radiation due to
topological configuration of
one's QTH may result in sub-
stantial loss of the maximum
communijcation range.

Azimuth Lines {Bearing)

Once the circle of accessi-
bility is drawn on the globe,
the azimuth, or bearing, lines
can easily be added.

if, for example, we want
to draw azimuth lines every
15°, we divide the circumfer-
ence of the circle of accessi-
bility into 24 equal parts and
draw straight lines toward the
center of the circle as shown
in Fig. 12. If azimuth lines at
10° intervals are needed, the
circle must be divided into 36
equal parts.

Projecting Azimuth/Elevation
Overlay on a Flat Map

Once the azimuthfeleva-
tion overlay is drawn on the
globe, it can be transferred on
the circular orbital calculator
described previously.

This is accomplished by
transferring coordinates
{longitudes and latitudes) of
various peints of the overlay
from the globe to the corre-
sponding coordinates of the
flat map. The result will be an
elliptical overfay with curved
azimuth lines as shown on
Fig. 13.

Due to projection distor-
tion, the shape of the overlay
will be different for different
latitudes of the user’s QTH —
circular for North Pole and
quite elliptical for points
close to the equator. It
should be noted, however,
that the overlays will be
identical in shape for QTHs
located at identical latitudes.

Notes
1. A globe produced by

the National Geographic
Society comes equipped with
a transparent ‘‘cap.” If the
azimuthfelevation overlay is
drawn on the cap, it can
easily be centered on any
chesen location of the globe
allowing instant determina-
tion of coordinates for
azimuth and elevation points
from that location.

2. Those who possess a
so-called “azimuthal equidis-
tance projection map”
centered on (or very close to)
his own geographical location
can use it easily for plotting
the azimuth and elevation
overlay and don't have to
resort to the more cumber-
some globe. (The ARRL DX
map is of this type and is
centered on Wichita, Kansas.
Other maps centered on
principal cities are available
from the U.S. Dept. of
Commerce, Coast and
Geodetic Survey.)

Calculations involved in
the development of the azfel
overlays are quite compli-
cated and involve knowledge

TRAP VERTICAL ANTENNAS

Mo antenna tuner needed —Fuil legal power Limit —
Fully assembled and ready for operation — No
radizls required — 1:1 VSWR to 50 OHM coax

MODEL BANDS HT PRICE
TV-215 20 15 13 £34.95
TV-4215 40 20 15 22* $34.95
Tv-84215 80 40 20 15 30 $69.95

HIGH PERFORMANCE

COMPACT VERTICAL ANTENNAS

Uses ‘top loading’ for reduced size and maximum
efficiency — Use 2 or more 10 form a phased array
- MNo antenna tuner nesded — Folds to 5' package

MODEL BANDS HT PRICE
CV-160 160 23 $44,95
CV-BO 80 20" $39.95
CV-Aa0 40,15 15" $34.95
CTV-8040 80740715 20" $59.95

AO-1 — 10 Meter Conversion Kit — add 10 meter
coverage to any Anienna Sup. vertical . . . . $9.95

Al verticals inclutle ground post
plus all mounting hardware

TO ORDER — Write or Phane —
ln¢lude Shipping — Lipoles $2.50 —
orida residents,

Verticals $3.00 —
please add 4' sales tax

— Phone Orders Welcome —
9:30 {0 5:00 — Monday thru Saturday
813/ 585-9688
Inciude Interbank MNo. and expiration dale oo

credit card orders — 24 hour shipment, 30 day
guaraniee —For more info: SASE or 1st class stamp

ANTENNA SUPERMARKET P.O. Box 1682 Llarge,

APARTMENT -PORTABLE - TRAILER

AV-1 ALLTENNA Madel Bands. Length Price

Use this portable antenna anywhere — Mounts on  $.20 8075 130 $31.95

window sill or patio raillng — Solves landlord pro- D-40 40,15 66" £28.95

plems — 80-10 meters — Change bands by switch- D-20 20 33 $26.95

ing preset inductance — Adjustable to 1:1 VSWR p-15 15 22 $25.95

at any frequency — 13' maximum extended height p-10 10 16" $24.95

— Light weight — Under 10 Ips. — Use on travel

campers and vans — Mounts easily on ground post FULL SIZE PARALLEL DIPOLES —

included) of on side of camper or van — No ONE FEED LINE :

antenna tuner needed — Full jeaal pawer limit — PO8040 80/75,40,15 13¢ 336.95

Fully assembled & ready for operation — No radials PD4020 40,29,15 B5LS RabEs

required — Folds to 5° package for easy storage — FPDE0OLO 80/75,40,20,13,10 330, $41.95

Export varsion folds to 3' PD4010 40,20,15,10 L $33.95

MODEL BANDS HT PRICE LIMITED SPACE DIPOLES

AV-1 80-1¢ 13' (max) $492.95 SP-160 160 130" $36.95
SP-80 BOf75 63" $31.95

FULL SIZE VERTICAL ANTENNA SP-40 30,15 33" $28.95

Full quazler wave which can be configured for 10,
15 or 10 — No coifs or fraps — No tuner needed —
VSWR less than 1.2:1 over each entire band —
Folds Lo 5" package

MODEL BANDS HT PRICE Same cails 25 the SP & MS5P series — use with your
Fv-201510 20,15,10 16’ $£29.95 own antenna
5-160 150 139" $12.95
S-80 80/75 63  $11.95
ZABALUN . . ... .. .. $9.95 postpaid 2 A0S A¥  wioae
1:1 ratio. takes place of center insulator, TRAP DIPOLES — Adusted — ready to go — Rated
helps eliminate TV coax fitting, full legad tegal limit
power TD-8040 80/75,49Q 78’ $41.95
TD-4420 40,20 40" $36.95
TRAPS ALONE
i T-8040 80/75,40 78’ $12.95
Coa;waé cable & connector — e T4020 40,20 40" $ 9.95
A B = B =S o' !;g. a.as [Al above are complete with balun, No. 14 anten-
Aluminum radial wire — na wire, ceramc, insulators, J'GO nylon support
Mo. 8 heavy duty . . ... ... ... 100" 3.99 rope, rated for full fegal timit. Can be used as
Nylon guy rope . - . . .« -+« = n .- 100" 3.49 inverted V, MARS, SWiL.)

FULL SIZE DIPOLES

MSP-1 SHORT POLE COMPACT SYSTEM
BOS75,40, ar

ANTENNA SHORTENER KITS —

MSP-1

FIl. 33540 813/585-9688

of spherical trigonometry.
This subject is beyond the
scope of this article.

A circle drawn on the
northern projection map
(such as used in the ARRL's
OSCARLOCATOR) i5s a
reasonable solution, if utmost
accuracy is not required. The
circle, however, will indicate
somewhat shorter than actual
range to the west and east of
the tracking station.

Application

To use the azfel overlay,
we simply follow the satel-
lite’s progress and determine
its subsatellite points during
the pass.

If the location of the satel-
lite is found within the
borders of the overlay, the
spacecraft is accessible for
communication,

Then, the correct antenna
bearings are determined by
relating the satellite’s position
in respect to the azimuth/
elevation markings on the
overlay as shown on Fig
13. =

15 7 $41.95




TEN-TEC 544 DIGITAL. Another ahead-of-its-time
achievement from the pioneers in solid-state HF amateur
radio technology. The 544 Digital joins its successful
companion, Triton [V, to chart new paths in engineering.
THE RECEIVER. Deserving of all superlatives.
Range: 3.5-30 MHz (plus “160” with option). MOSFET RF
Amplifier with Resonate Control for a sensitivity of 0.3 4V
for 10 dB S+N/N. And overload minimized. Noise
Blanker option: remarkably effective against impulse
noise, functions in the IE conirols from the front panel.
Hetrodyne crystal mixed VFO: steady as a rock. 8-pole
9 MHz Crystal-Lattice [F filter for a selectivity curve
straight out of the text books: steep skirts, flat top, and
narrow (2.5 kHz bandwidth. 1.8 shape factor at 6/60 dB
points). Offset Tuning, with LED indicator. permits inde-
pendent tuning of the receiver through a 10 kHz range
(approx.). As one owner put it. “it makes S5SB nets a
breeze” And that beautiful Digital readout: six 0.43" LED
digits, 5 in red and the least significant 6th in green, read-
ing to 100 Hz with an accuracy of = 50 Hz, settable to
WWV (Who needs a calibrator? And, indeed, it has
none). WWV reception at 10 & 15 MHz The sound? So
beautifully clean and clear, it wins raves from all. Less
than 2% distortion. Built-in speaker to clear the operating
position. And External Speaker/Phone jack. CW Filter
option, 2-position, 150 Hz widith. Zero-Beat Switch for
right-on CW. Whether you operate SSB or CW or both,
you'll agree the 544 has a truly superior receiver section.
THE TRANSMITTER. 200 Watts Input — ali bands,
SS5B or CW. Instant band change without tuneup! And no
danger of off-resonance damage, even with the wrong an-
tenna. 8-Pole SSB Filter. Automatic Sideband Selection,
reversible. Push-Pull Qutput with the heat outside of the
cabinet. 100% Duty Cycle so you can use it for KTTY and
S5TV Front panel ALC control with LED to show opera-
tion in the ALC region. Meter shows SWR when transmit-
ting. VFO circuit is permeability tuned, has less than 15
Hz change per F° after 30 min. warmup, less than 10 Hz

change from 105-125 VAC with accessory power supply.
SSB speech quality is completely natural, CW signals
clean, articulate. And full CW break-in! So right you
wonder why it wasn't done before — turns monologs into
conversations. Sidetone is adjustable in pitch and volume.
Automatic CW offset of 750 Hz. P-I-T Hi-Z mic. input.
RF Output-Z 50-75 ohms, unbalanced.

THE CONSTRUCTION. Styled for today and tomor-
row — etched aluminum front panel, black nomenclature,
black top and sides. Ruggedized chassis stands up to the
rough handling of mobile/portable use. Modular construc-
tion: 10 plug-in assemblies, 9 fixed circuit boards (65
transistors. 38 diodes, 14 ICs, 1 L SI, 6 LED displays). Snap-
up front feet. Size: 4% 3 13-5/8 % 13. Net weight: 12 bs.

THE ACCESSORIES. Model 242 Remote VFO for
six-mode operation; 241 Crystal Oscillator for 6 spot
fregs.; 240 Converter for 160 Meter operation at slightly
reduced power level; 215P Microphone & Stand; 252G
protected power supply; 262G power supply plus VOX
plus 2 speakers; 207 Ammeter for supply monitoring; 249
Noise Blanker, 245 CW Filter; 212 Crystal for 29.0-29.5
MHz; 213 Crystal for 29.5-30.0 MHz. Plus various sized
matching blank enclosures.

TEN-TEC 544 DIGITAL. Soright, so advanced, it may
well be the last rig you'll ever need to buy!

544 Digital —$869
540 Non-digital — $699
See the 544 and its companion 540 non-digital
transceiver at your nearest TEN-TEC dealer, or write
for full details.

1r.1 TEN-TEC .
SEVIERVILLE, TENNESSFE 37862

EXPORT 718 4 IHTOLH AVE CHIRALD, UL (0546
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D.J. Lynch W4MNW
2000-147 Meridian Rd.
Tallahassee FI, 32303

Build A 2m Power Amp

- - great for OSCAR uplink

lass C amplifiers have

been popular for some
time for 2 meter use. How-
ever, to go to the trouble of
adding an outboard amplifier,
it must produce enough gain
to make it worthwhile. A
minimum of 6 to 8 dB is

required te make the addi-
tional amplifier worthwhile
and 10 dB gain is desirable.
Many amplifiers | have
observed, both commercial
and homebuilt, have used two
generation old transistors,
2N5590 and 2N5591, for
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Fig. 1. Amplifier schematic. C1-C4 — Arco 463, 464, or 424;

RFCT — 10t #20 on 270 Ohm

1/2 Watt resistor; C5 — 3-90 pF

silver mica in paralfel or 2-150 pF uncased micas also in

parallel; RFC2 — 6 to 8 turns

#18 around toroid core; LT —

1/2 turn #14 approx. 1} inches fong; 1.2 — 4¢ #14, 1/4" 1.D.
spaced wire diameter; L3 — Curved wire 514, 1-1/47 fong; Q1
— MRF238 Motorola rf power trans.; DI-D8 — IN47148;

T1-T2 — 1/4 wavelength of R

G-174 or simifar 50 Ohm coax

cable; D9 — 2 Amp silicon rectifier.
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power levels of 10 to 25
Watts. There is a much better
device available in the 25 to
30 Watt range, the Motorola
MRF238. For comparison of
the data sheets of the
2N3591 and MRF238, see
Table 1.

At 150 MHz, the gain of
the MRF238 is approxi-
mately 0.5 dB higher than at
160 MHz {shown in Table 1).
The MRF238 is rated at 30
Watts and the 2N5591 is
rated at 25 Watts. In practice,
the MRF238 has proven
much more rugged than the
2N5591 series (more tolerant
of high VSWR). The MRF238
also has higher efficiency.

The amplifier shown
schematically and pictlorially
in Figs. 1 and 2 respectively is
not unlike many others; how-
ever, it makes use of the high
performance MRF238.

The performance data in
Table 2 was recorded for this

T —

Fig. 2. Photo showing construction of the amplifier, The input
is vig the BNC connector at the top.



Device Voltage Freq.
2N5581 13.6 150 MHz
MRBF238 13.6 160 MHz

Power In Power Out
2 Watts 10.8 Watts
4 Watts 20.5 Warns
1.5 Watts 19.5 Watts
2 Watts 24 Watts

3 Watts 30.5 Watts

Table 1. Comparison of 2N5591 and Motorofa MRF238.

amplifier.

A small loss is involved
with the diode switching.

The amplifier was as-
sembled by using single-sided
copper epoxy board and
cementing small “islands” of
board onto the main board.

The main board is 2-7/8" x
5" and the minibox is 3" x
5174 x 2-1/8". A heat sink
is meounted to the top of the
minibox. The only critical
items are L1, L3, and C5.
Make sure T1 and T2 are an
electrical 1/4 wavelength,

CHANNELIZED OR
SYNTHESIZED

Gain Voltage Power in Power Qut Gain
7.3 dB 13.7 2 Watts 26 Watts 11.1 dB
7.1 dB 13.7 1.3 Wartrs 18 Watts 11.4 d8B
11.1 dB

10.8 dB Table 2. Performance data.

10.1 dB

approximately 13-1/2" with
polyethyiene coax (RG-174).
All capacitors should have
leads as short as possible. The
amplifier is usable with inputs
of less than 1 to 2.5 Watts.
The price of the 30 Watt
MRF238 is 3$8.55 in unit
guantities, which is less than
the 25 Watt 2N5591 or

|
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CHOOSE THE ONE THAT’S RIGHT FOR YOU

If you operate on just a few channals, you really don't nesd tomplete, fully-synthesized
muitiple-iraqiiency capability. With the Clagg 2-meter Mark-3 FM trangceiver you can
select up to 12 fixed frequencies for nets, repeater stzbions or any other channels you
work regularty So if you're looking for sslected channel convenience for a small
investment, order your 15-watt Mark-3 faday. It’'s only 169.50. And if you oréer befors

sk

December 31, get she matehad crystals Fou need for only 8.00 per pair.

Or if you need more powsr with full soverage from 144 4o 148 MHz in 5 KHz stags,
you're in business with a fully synthesizad Clagg FACER, Bright digital display gives you
inftant frequenay readout. Big £5-wash autput for extra punch. Buflt in eapalilivy for
atandard & 000 Tz repeater aplits. Flue youe gelection of any “odd ball” aplis you want
iy Just inserting ihe proper crystale. [Us all yours for the apecial price of 359 85

{all us on our toll free WATS line for complsbe details on these gupervalues. Just dial
1-800-253-0250. { In Pa. eall eollact T17-200-7221). Or drop us & card and we'll mat you full
information on ait Clegg products as well as our related HF gear Clegg Communications
Corp.. 1911 Old Hemestead Lane, Greenfiald Industrial Park Bast, Lancaster, Ta. 17601

For faster service!

NEW

Features:
¥ State-of-the-art CMOS circutiry
» Seif completing dots and dashes

2N6082, another point in its
favor.

If all items are bought
new, the cost is about $23;
however, with a reasonable
junk box, it can be con-
structed for about $12 (the
MRF238, a minibox, and
miscellaneous items not in
the junk box). =

1 $32.50

plus $1.50 s/h
MY res. 300 1ax

CMOS Electronic Keyer

¥ Dot and dash memory

P lambic keyng with any squeeze paddle

} 5.50 WPM

¥ Speed, volume, tone controls, side tone and speakes
* Low cureent drain CMOS battery, pperation

) Deluxe gquarter-ineh jacks for keying and output

¥ Handsome eggshelt white base — woodgrain top

¥ Compact and portable - 1-7/8 x 4-1/4 x 6.1/4

b Grid block keying

P Wired and tested — fully guarentead - less baitery

-- Dealer inquiries invited

IRAC

Electranics, ing.
1106 Rand Bidg. T18

Buffalo NY.314203

‘@‘\ BC-206

FM - AM - 5SB & CW
Operates with all transceivers

Frequency range 2,000 kHz to 199.999 MHz
Display 6 digit %"" LED display

® Input sensitivity 100 MV @ 50 Ohms

® Gate time 80 Ms

® Stability .001%

® Source Current 500 mA

® Max power 200 Watts

® Size 1-5/6"H x 3-1/8"W x 4-3/8" D>

® Fully assembled, not a kit

® $149.50 shipped PP. CA res. add 6%

Frequency Counter

NCG companNIES
1275 N. Grove St.
Anaheim CA 92806 N10
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E. Dusina W4NVK
4724 Ridge Grove Rd.
Knoxville TN 37918

Build A

General Purpose Preamp

UsSes

F or those of us who are
engineers, it is relatively
easy to crank out a custom
circuit to fit every little need.
However, most experimenters
and hams are not in that
category, and, for them, the
next best thing is an accumu-
lation of a few good circuits
about which they know a lot.
This article describes a simple

audio amplifier which has
high gain, low noise, and
excellent stability toward

temperature exfremes.

While it is very simpie and
is used in many commercial
devices, it can be used in
almost all those places where
you need a preamp, such as
mike boosters, first af ampli-
fier after a detector stage in a
receiver, etc.

Referring to Fig. 1, the
circuit can be seen as a direct
coupled pair of 2N3904 tran-

common components |

cheap, high gain, fairly low
noise, and very easily ob-
tained. The Q2 transistor is
hooked up like any ordinary
amplifier stage, but the base
resistor that normally goes
from its base to ground has
been replaced with another
transistor, Q1. This Q1 tran-
sistor varies the bias on Q2,
so the circuit is immune to
heat effects. The way it’s
hooked up, if Q2 draws more
current, the voltage on R2
rises, turns on Q1 harder via
the 100k resistor connected
to its base, and cancels out
the increased current in Q2.
The result is almost no
change in current due to
temperature variations. The
capacitor C2 prevents the ac
signal from being fed back
and reducing the overall gain.
By placing the capacitor as
shown, a very small value,

sistors. This transistor is  which is also small in physical
+6 T0 18 VOLTS
.58
£ z20¢ S
i Ll
P B
A30LT SAN
1QufF oz
A Qi 2ZNIS04
L Vi 2N3904
10K
| COK
z — SR N i
S00R
o -
5 - B -
e & ¥ i
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size and cheaper, will permit
the amplifier to keep its full
gain to low frequencies as
well as would be the case for
a very large C placed across
R2. The wvalues in Fig. 1 will
amplify down to about 10
cycles using a physically small
capacitor. To make the ampli-
fier roll off at a higher fre-
quency on the low side,
reduce C2 to about 1 uF or
less, or, alternately, vou
could reduce the 100k .Je-

sistor to about 10k. This

would make the frequency
roll off around 100 cycles
and turn the circuit into a

speech amplifier rather thana-

hi-fi type.

The circuit shown in Fig.
1 performs best when driven
by a moderate impedance
source from 500 Ohms to 3k
Ohms impedance. With this
kind of source, the gain will

be about 250, and the output
noise with no signal in will be
about 2 millivolts. This is
equivalent to an input noise
of only 8 microvolts, so the
noise is quite low for all but
extraordinary uses.

If you wish to drive the
circuit with a low impedance
source, such as a speaker of 4
to 16 Ohms or a telephone
earphone (which makes an
excellent high output mike},
use the circuit in Fig. 2. Here,
the base is tied to ground via
a capacitor, and the signal is
fed to the emitter of QI
through a capacitor. This cir-
cuit will perform very similar-
ly to Fig. 1, but will have
slightly higher gain reaching
perhaps 500 and about the
same low noise performance.

Ten microfarad capacitors
are used throughout because
they are small and cheap, and
are more than enough to do
the job here.

This simple circuit can be
made up in a bail smaller than
an acorn and put into mikes
to give you more gain than
you need to drive even the
worst transmitter. It also
works well when driven by a
speaker put out in the yard to
let you listen for prowlers at
night, when you don't care to
get out of a warm bed, but
the dog barks tike he's on to
something. Fed into any hi-fi
input, such a preamp will fet
vou hear better than if you
were out in the yard. There
are many other uses, and
most of them will please you
because the low noise of this
preamp lets you really hear
clean audio. ®
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HEATHKIT: The name in Amateur
radio...and now computers!

SB-104A Amateur Transceiver

The world-famous SB-104 with significant improve-
menis. We've increased the sensitivity to 0.5 ¢V on
all bands and included a fully assembled and tested
receiver front end circuit board for reduced assem-
kly time. The optional 400 Hz filter is independently
selectable for CW operation. We've maintained the
features that made it famous too — totally broad-
banded, all solid-state, digital frequency readout and
more. Make the SB-104A the “heart” of your station.

Only $669.95

KEERETN R

HW-2036 2-Meter Mobile Transceiver

Cur value-standard 2-meter rig offers true digital fre-
quency synthesis in 5 kHz steps and a built-in tone
encoder to access most repeaters! Also features
built-in simplex, + and — 800 kHz offsets, and an aux.
position that lets you add your own crystal for any
other offset crystal you may want. The HW-2036 has
0.5 »V receiver sensitivity and a transmitter that can
operate into an infinite VBWR without damage! Coeme
on up to 2-meters with one of the best mobile rigs
you can get.

Only $269.95

HEATHKIT CATALOG

Mearly 400 kits for you to
build! Whatever your inter-
est—hi-fi, television, auto-
motive, marine, home ap-
pliances, test gear—it’s all
in our big new catalog.

Send Today

Prices are mail order nét F.0.B. Benton Harbor, Michigan.
Prices and specifications subject to chamge without notice,

-

---l---_n_----“_1
H5
; ¥ Heath Company, Depi. 011-350
SChmmb-er:.ge-r Benton Harbor, Michigan 49022

Hs
Computer 2
Kit
H11 $375
Lsi-11

Computer

Paper Tape
Reader/Punch

H9
Yideo ||
Terminal

Mﬂf The personal h e )
computer producis you've M
been waiting for. . - Tl

And the ones to which al] :

others will be compared.
Total computing systems

= o

for home, hobby, educa- LA36
tional and business appli- e RE

" Keyboard Printer
Terminal at Heath's
SPECIAL LOW PRICE:

$1495 Assembled

cations. Powerful, com-
prehensive software to get-
you up and running fast
Unequalled documenta-
tion and product support services coupled with low
Heath prices make the difference. .

Nvﬁﬂ[ Self-Instruction Course

in Microprocessor Operation and
Application

Another- addition to Heath’s
famous Continuing Educa-
tion Series. kearn microproc-
' essor operation, interfacing
and programming. Hardware
and software experiments let
you-get hands-on experience
using the ET-3400 Micro-
processor Trainer.

¥

i S

Please send me my FREE Heathkit Catalog.
1 am not on your maillng list.

State Zip
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Bob Shattuck WB3GCP
Box 203A, Route 1
Gillett PA 16925

Bill Schmidt WB8VQD
734 N. 11ih Street
Miamisburg OH 45342

Receive CW With A KIM

-~ micro-controlled, of course!

I n the January, 1977, issue
of 73 Magazine, WB2DFA
presented a fantastic article
concerning the use of the
KIM-1 microprocessor for the
transmission of Morse code.
We have used the program
repeatedly on the air since
that time, and it has been met
with neverending amaze-
ment. The KIM was finally
given a ham-oriented use. The
next step had to be reception
of Morse, 2 formidable pro-
ject hinged on an entire hand-
ful of variables: Morse code
was not predictable — speeds
changed, intra- and inter-
character lengths were not
constant, word spaces seemed
unpredictable, and
even sending “style” played a
big part. Could it be done?
Finally, after much writing,
rewriting, hour-long QSOs to
solve bugs, and a good deal of
hair-pulling, the program
waorked.

The reader should be cau-
tioned at this point that “per-
fect” reception is nearly
impossible without “perfect”
sending. This will rarely be
encountered, given noise and
the multitude of sounds
issuing forth from the CW

bands. Suggestions will be
i

Fig. 1. Connecting a code key
to the KiM,
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offered for copying both
hand key and off the air.

The program fits comfort-
ably in the onboard KIM 1K
memory. No additional
equipment is needed for hand
key decoding. Connection to
a receiver requires only a

simple adapter, which can
easily be constructed for
under $5.00 with readily

available parts. The program
allows the option of dis-
playing the decoded Morse on
the integral KIM 7-segment
LED display or having the
output sent to an ASCII TTY
or a video terminal. Due to
the slow speed of a mechanical
printer, only very slow Morse
can be decoded. Of course, a
high baud rate video terminal
will allow the program to run
at full speed without getting

1
it s oy W S e
e ALK e e, e = g

bogged down in the out
character subroutine. A video
terminal usually offers auto-
matic carriage return/fline
feed at the end of each line.
Obviously, these functions
are not part of the Morse
code and require ferminal
generation. Using the KIM
display allows ihe decoded
material to be displayed in 2
“Times Square” format, with
jetters shifting left auto-
matically with the reception
of each new letter. The pro-
gram even offers automatic
placement of word space
“blanks” between completed

words, for easier reading. - ~-

Finally, the program here
has run equally well on the
KIM-1 and also on a
6502-based home brew. It has

been tested for several
B A 0

Fig. 2. Decoded Morse cade as it wilf appear on the KiM

display.

months and, we think, does
the best job possible with
such an unpredictable code as
Morse. Using the program on
a KIM is straightforward.
Using the program on another
6502-based system would re-
quire only changes to call-ups
of KIM subroutines and ROM
locations. A timer would also
be required; the KIM has two
built in.

A description of how the
program accomplishes its goal
is a bit involved. Basically,
when pushing “Go," you will
see the six digits on the KIM
board display random garbage
which was in locations 000A-
000F when the computer was
powered up. About half a
second later, the display will
shift left one digit, and a
blank digit will appear on the
right, ready for the first de-
coded Morse character. After
reception has continued for a
while, these locations will
hold the last six decoded
characters. But the micro-
processor never sits idle, It is
constantly inspecting pin A8
(PAT) for data input from the
hand key ‘or- optional re-
ceiving adapter. The program
loop also checks the onboard
timer to see if a 4-millisecond
period has elapsed. Each time
the timer expires, the loop
breaks long enough to incre-
ment location 0001. As-
suming no code has been re-
ceived, after about half a
second, location 00071 has
been incremented up to hex
7F. At this time, the loop
breaks again and jumps to the
SHIFT LEFT DISPLAY sub-
routine. Its next move is to
the zero page conversion
table. The count in location
0007 is used as an offset to
select the proper data in the
table.

If, as we are assuming, no
Morse has actually been re-
ceived yet, focation 0007 will
still be at its initialized value,
and an error sign will be
called up. This data is placed
in location QOOF, which
serves the right-most digit on
the KIM board. Then location
0001 is compared to 0005,
which was initialized to a
value of hex 01. Since 0001
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Fig. 3. Tone adapter to use the KIM with a receiver.

will contain a greater count, a
second frip through the
SHIFT LEFT DISPLAY and
the conversion table will be
accomplished. This time, the
code for turning all display
segments "off"” will be loaded
into 000F. Then the micro-
processor reinitializes 0007
and returns 1o the loop. Also
set was 0002, which serves as
a flag for the loop to now
bypass its checks on the in-
terval timer. Until actual code
is received, this final loop will
be repeated endiessly. The
visible effect on the activity
just described is that about
one-half second after starting
the program, the random data
displayed will shift left twice,
with the two right-most digits
containing an error symbol
followed by a blank.

After this has occurred,
you will next initialize the
code speed. This is done
simply by grounding the in-
put pin (A-8), either by
holding down the hand key
or, if youre using the re-
ceiving adapter, by holding
down the initialization
momentary switch. As soon
as the microprocessor dis-
covers that the status of the
input pin has changed, the
interval timer is put to work
again. Holding the key/
initialization switch down
about one second will allow
0001 to again be incremented
up to 7F. Again the loop
breaks, but this time a dif-
ferent path is taken because it
was learned that the key was
indeed ‘“down.” Location
0003 15 now set equal to
location 0001 and will serve
as a flag to steer the program
through the initialization
routine.

Now, as code is entered via

the input pin, the program
increments location 0001
every 4 milliseconds, to mea-
sure the length of time the
key is kept down or up. The
first key-down is muitiplied
by two (i.e., shifted left once)
and stored in location 0005.
Then, it is shifted right two
times, which effectively
divides the original count by
two. This final count gets
stored at 0006.

Why get these counts? The
microprocessor will use suc-
ceeding key-down counts for
comparison to those just
stored. The processor must
decide which was a dot and
which was a dash. The first
count, by definition, was
either less than half the latest
count or greater than twice
the latest count. If the first
count was a dot, initialization
is ended. If it was a dash,
counts in 0005 and 0006 are
updated with the latest
count, since proving that the
original count was a dash
requires that the latest count
was of dot length. Initializa-
tion, then, requires both dots
and dashes so that a com-
parison can be accomplished.
All future counts will be com-
pared to the one now loaded
at 0005. Any count less than
that in 0005 will be con-
sidered a dot; those counts
greater will be considered
dashes. At this point, all the
computer knows is the dif-
ference between dots and
dashes; we still don’t have
characters!

So, where does the com-
puter begin to determine that
there is intelligence in what it
is receiving? The magic begins
to occur in location 0007,
Every time a dot is received,
0007 is shifted left. Alsc, for

Zero page
Address
15
28
2A
ic
12
22
1E
20
14
27
10
24

Character

OO NDU RN, NLXYXELCAMNO IO ZECrAC—"TIOTMOOWE R

~
ot
9]

/ 42
ERROR
WORD SPACE

7-segment Terminal

code code
F7 c1
FC c2
BS C3
DE ca
F9 Cc5
F1 c6
EF c7
Fa Ccg
BO CH
BE CA
FQ CB
BB CcC
B7 CcD
D4 CE
BC CF
F3 Do
EB D1
DO D2
AD D3
F8 D4
a9c b5
BE D6
FE G7
F6& g
F2 Dg
c9 DA
86 B1
DB B2
CF B3
EB B4
ED B5
FD BG
87 B7
FF B8
EF BS
BF B0
co AD
D3 BF
84 ~ AC
88 AE
D2 AF
89 co
00 A0

Table 1. How to use the table: Decide whether you want to
have output of the decoded Morse on the KIM's 7-seqgment
display or whether you wifl be using an external terminagl (be it
TTY or video). If vou want:- ~.-

7-segment Display —

Load the appropriate data in the

“7-segment code” column at the specified zero page focations.
For example, you will be loading data for an “A” by loading

“F7" at location @Q15.
column,

Disregard the

“Terminal code”

Terminal DisplayjPrintowut — Load the appropriate data in the
“Terminal code” cofumn at the specified zero page locations.
For example, yvou will be loading data for an “A’ by loading
“C1” at location 0@15. Disregard the '‘7-segment code’
column. Note: For terminal use, the KIM-1 requires jumpering
of pin 21 to pin V on the Application Connector. Installation
of an SPST switch between those points alfows switching from
the KIM's integraf display to a terminal for 1/0.

each dot detected, a jump to
a speed adjustment sub-
routine can be taken, if de-
sired (described later). Dashes
shift 0007 left once and add
(I‘IJ"

CfKey-up”  counts must
also be considered and serve
to complicate the decoding of
Morse even more. As long as

the counts test to be less than
that count in 0005, the pro-
gram assumes a single Morse
character is still in the process
of being sent. But as soon as
any key-up count exceeds the
value in 0005, the single char-
acter is considered com-
plteted. Afier a check to see
that bit 7 in 0007 is not equal
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to a one, the program uses
this value as an offset to the
zero page conversion table, If
bit 7 were a one, the program
recognizes that the letter re-
ceived could not have been
Morse (no Morse character is
7 elements long!) and dis
plays the error symbol, Note
that, in practical use on the
air, errors are followed by a
string of dots. The computer
wilf advise you of this occur-
rence!

We have mentioned the
data in 0007 as being all-
important, as it represents the
actual Morse character. Note
several points:

1. 0007 will be initialized
to hex 01. (This will serve our
‘‘error’ condition stated
above, if this bit gets shifted
left to the 7th bit.)

2. Dots will be entered in

‘ Gza3

this location simply by a shift
teft (effectively entering a
Zero).

3. Dashes will be entered
as ones,

Morse character “A’ will
end up in 0007 as *0000
0101 in binary form. The
“di-dah” appears in the first
two places to the right, with
the initial “one” being shifted
to the third position from the
right, This code for an “A”
has a decimal value of “5”,
and the program at location
025F uses this value, offset
by 10, to find the code for an
YA at 0015. At this loca
tion, a hex F7 has been
entered, if you planned on
using the KIM display as your
output; if you had decided on
using a terminal and wanted
ASCIl output, a hex CI
would have been loaded in-

stead (see Table 1).
Subroutines are used to

shift the display memory,

scan that data onto the dis-

plays, adjust the code
speed during actual opera-
tion, and provide for the

output of the decoded data
to a terminal. Any of these
subroutines may be deleted
by replacing the appropriate
JSR instruction with NOPs,
The first two subroutines are
required, if the integral KiM
display is to be used; the
third is optional, to allow
automatic code speed adjust-
ment. If you do not use this
subroutine, the injtial code
speed will be considered by
the computer {o be the only
code speed, and it will not
adjust to speed changes.
Obviously, if you are re-
ceiving Morse from a station

using a keyboard or another
computer, this speed adjust-
ment routine will not be
needed and would only serve
to complicate matters by
slowing the program down.
The JSRs to these sub-
routines are located at:

0243 -~ SCANDS — puts the

decoded data on the KIM
display.
0257 — SHIFT LEFT DIS-

PLAY — allows the data to
move “Times Square” format
across the KIM display.
02AD — AD]JUST SPEED —
allows the computer to up-
date the code speed it is
receiving.
0263 — OUTCHARACTER —
allows the computer to out-
put the decoded character to
an ASCIHl terminal.

For instance, let's say we
don’t want data to be dis-

QOO0 LESS
THAN HEX
1272

YES
G2aE

SET 00021

DEFINE
INPUTSE

o217

ozra

YES 0256

SET QO03- 1

0gar

SET Q0011
YES

0203
LESS
00053

NO

oEST

$ET 0004=0

JER SHIFT
LEFT DISFLAY

SET Q00%=0

RESET TIMER
FO amsSEC

INS 2001
P
JSR SCANDS

028&
SET 00Q3r O

COY) LESS
THAN OCCS 7
a2ps
SHIFT 0067
LEFT

SET BIT |

STORE IN
[olvlvirg

SHIFT Q007
LEFT

LDA
0236 5

ACC
[lal]

ASL ACL ]

STORE IN
Q006
0z3F

LOCKUP TABLE

ACC LESS
THAN 00052

SET 0007
2

YES

Table 2. This detailed flowchart is intended to give a better idea of operation of the program. Hex addresses are provided at key

points.
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played on the KIM display,
but, instead, we want to use a
video terminal. You would
delete both the SCANDS and
SHIFT LEFT DISPLAY sub-
routines Dby removing the
JSRs and entering NOPs.
Example:

Address Data

0200 D8

0201 58

0202 A9 00
020k 8D 01 17
0207 85 o1
0209 85 ob
0208 A9 01
020D 85 07
0207 85 05
0z11 85 02
0213 A9 80
0215 85 00
0217 AD 00 17
0214 29 80
021C c5 00
021E FC 29
0220 85 00
0222 A5 02
0224 FO &4F
0226 A5 03
0228 FoO 73
0224 A5 0D
022C FO 11
022E A5 O4
0230 DO 5A
0232 A9 01
0234 85 04
0236 AS 01
0238 0A

0239 85 05
0238 La

023C La

023D 85 06
023F A9 01
0241 85 01
0243 20 OE 03
2L 4o 17 02
Q249 a5 0l
0248 c9 7F
024D 90 2A
024F A9 OO0
0251 85 02
0253 A5 Q0
0255 FO 65
0257 20 30 03
025a AS 07
c25¢ 30 63
025E AA

025F B5 10
261 85 OF
0263 20 &5 03
0266 A5 01
0268 LYY

0269 EA

0264 c5 05
026C BO 5C
026E A9 01
0270 85 07
0272 4c 3F C2
0275 A9 01
0277 85 02
0279 A5 02
027B FO C&
027D AD 07 17
0280 10 €1
0282 A9 Ob
0284 8D 07 17
0287 E6 01
0289 4c K3 g2
028C A5 01
028E 5 05
0290 BO 23
0292 c5 06
0254 BO A9
0296 A9 00
0298 85 03
D2GA ue 36 02
029D 85 04
029F A5 00
0241 Fo 30
0243 A5 07
0245 3¢ 98
02A7 A5 01
0249 CE e ds

Before

0243 20 OE 03

0257203003

After

0243 EA EA EA

Sp_Code

CED
CLI
LD&
STA
STA
STA
LDA
STA
STA
STA
LD&
STA
LDA
AND
cMP
BERQ
STA
LDA
BEQ
LDA
BEQ
LDA
BEQ
LDA
BNE
LDA
STA
LDA
ASL
STA
LSR
LSR
STA
LDA
STA
JSR
JMP
LDA
CHP
BCC
LDA
STA
LDA
BEQ
JSR
LDA
BMI

TAX
LDA
STA
JSR
LDA
L3R
NOF
CHEP
BCS
LDA
STA
JMP
LDA
STA
LDA
BEQ
LDA
BPL
LDA
5Ta
INC
JEP
LDA
CHP
BCS
CMP
BCS
Lba
STA
JMP
5TA
LDa
BEQ
LDa
BHI
LDA
CHMP

zZp
zp
zp

imm
zp
Zp
acc
Zp
aco
ace
zp
imm
zp

zp
tmm
imm

zp
zp

Ea4d

zp, X
zp

zp
acc
zp
imm

zp

lmm
zp
zp
abs

imm
abs
Zp

Zp
zp

zp

imm
Zp

Zp
zp

zp

Zp
zp

(see artlcle)

0257 EA EA EA
Here we have effectively

removed the SCANDS and
SHIFT LEFT DISPLAY sub-
routines. Since we have
02AB BC 2F
02AD 20 E7 02
0280 06 07
0282 Lc 3F o2
0285 A9 ©O0
02357 85 03
02389 Lc 3F 02
028C AS OC1
02BE 85 03
02C0 Lc 3F 02
02C3 A9 01
02C5 85 07
02¢7 4o SE 02
02CA A9 00
02¢C 85 07
02CE 85 01
02D0 Le 57 02
0203 A5 01
02D5 c5 05
0207 g0 OA
02D9 be 57 02
02DC A5 07
02DE 0A

02DF 09 01
02E1 85 07
02E3 kg 3F o2
D2E6 EA

02E? A5 01
02E9 o)

O2EA 85 09
02EC CH: 05
02EE 50 0C
02F0 E5 05
02F2 A

02F3 b

D2FY La

02ps 18

02F6 65 05
02F8 85 03
Q2FA 60

02FB EA

02FC 38

D2FD a5 05
02FF - E5 09 i
0301 La

£302 Ly

n3ng La

0304 55 08
0306 38

c307 A5 05
£309 5 08 =
G308 85 05
c30D 60

030E AS TF
0310 8D 41 17
0313 AD 09
0315 A2 DA
0217 B5 00
0319 8D 40 17
031C 8c 42 17
031F 84 23
0321 AQ 00
0323 8C 42 17
0326 Ak 23
Cc328 c

0329 c8

0324 EB

0328 EQ 10
032D DC EB
032F 60

0330 A5 0B
0332 85 0Oh
0336 A5 OC
0336 85 0B
0338 A5 0D
0334 85 oC
033¢C A5 OE
033E 85 ©D
0340 45 OF
0342 85 OE
0344 60

0345 A5 OF
0347 20 A0 1E
0344 60

END

Fig. 4. Program fisting, KIM-1 Morse code receive program.

not removed the ADJUST
SPEED subroutine or the
OUTCHARACTER routine,
the resulting program will still
adjust to new code speeds
and output the decoded data
to a terminal. The KIM dis-
play will not light, It is pos-

BCS

JSR

ASL zZp
JHP

LDA imm
S5TA zZp
JMP

LUA lom
STA zp
JMP

LDA lpm
STA zZp
Jup
LDA imm
SThA zp
STa zp
JMP

LDA zp
CHP zp
BCC

JMP

LDA zp
ASL acc
ORA imm
STA =zp
JMP

NOP
LDA zp
ASL ace
SA -zp
CHP zp
BCC

SBC zp
LSR ace
LBR acc
LSE ace
CLC
ADC zZp T,
STA Zp
RTS

NOP

SEC

LDA zp
S85C zp
L&

LSR ace
STA zp
SEC

LDA zp
SBC zp
STA zp
ATS

LDA ilmm
STA abs
LDY 1imm
LDX tmm
LDA zp,X
5TA mbs
STY abs
STY zp
LDY imz
STY abs
LDY imm
INY

INY

IRX

CHMX 1mm
3NE

RTS

LDA zp
STA zp
LDA zp
STA zp
LDA zp
STA zp
LDPA zp
S5TA zp
LDA zp
STA zp
RTs

LDA zp
JSR

RT3
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sible to run the entire pro-
gram unchanged, but running
the SCANDS without using it
would waste valuable time;
running the OUTCHAR-
ACTER routine, when you're
only interested in the KIM
display, could be a disaster.
As a good, general rule, re-
move unwanted subroutines
with NOPs. Don't waste the
computer’s time; it has been
given enough to do!

A few words about the
heretofore unexplained
SPEED ADJUST subroutine
— this subroutine, if it has
not been replaced by NOPs,
will be called up each time a
dot is received. The sub-
routine divides the count
stored in 0005 by two and
compares the result with the
current dot value stored in
0001. Any difference is
divided by eight and added
to, or subtracted from, the
count in 0005. This new
value, then, has gradually
been adjusted to a new code
speed. Obviously, the
computer wifl not accurately
handle great single jumps in
code speed but does well with
substantial changes if they are
gradual. Without this sub-
routine, the initial count in
0005 becomes the dot com-
parison and cannot change.
There is, as usual, one catch
to trying to “‘cover all
corners': Occasional bursts
of static and noise can easily
fool the subroutine into
raising the expected code
speed. In this case, a string of
“Ts” will be displayed. Re-
initialization is easy, though.
Hold the initialization

momentary switch down for
about a second. The com-
puter will “start over” in its
search for code speed.

Ready to try it? Load the
program, the character look-
up table {Table 1), and begin
by NOPing the OUTCHAR-
ACTER subroutine. Connect
a hand key to the computer,
as in Fig. 1. Although not a
major problem, the 0.1 uF
capacitor across the Kkey
serves to get rid of some
switch bounce. Some keys we
have used worked fine with-
out it; others seemed to re-
quire it. Take a look at Fig. 2,
so you have a little idea of
what will appear on the KIM
display once the program is
up and running after several
characters.

Since there is no way to
display all letters (let alone
punctuation!} on a 7-segment
LED, we have chosen
symbols that seem easiest to
identify. Note that an “S”
must be distinguished from a
5 an “O" from a “§", and
even a “T” from a “7". Once
you have gotten used to the

oddballs, vyou'll recognize
them right away. On a ter-
minal, of course, you’ll get

standard characters {with the
exception of ERROR, which
will print as an “@").

If you've gotten this far,
set up address 0200, and
press "G". Hold the tape key
down about a second, then
simply begin sending. The
first few characters will pro-
duce garbage until the com-
puter determines vyour
average dot and dash. Then,
yvou’ll see proper Morse being

displayed. You’ll soon dis-
cover how well vyou're
sending. Articulate! The com-
puter and other OM  will
zppreciate it! Try sending the
entire alphabet one letter at a
time. Pause between each and
vou’ll see a word space placed
on the display between your
letters. This is an ideal way to
get used to the odd characters
and to se¢ which letiers you
don't send very weil.

After becoming thor-
oughly familiar with the pro-
gram’s operation, you will
probably want to try it con-
nected to a receiver. The
schematic in Fig. 3 offers one
suggestion which works
amazingly well for its low
cost and simplicity. Connect
pin 3 of the 567 through the
.01 capacitor to your head-
phone jack. Don't forget to
run a ground from the jack to
ground on this adapter board.
The 567 will be [ooking for a
frequency of about 2100 Hz.
This is simply to allow the

same adapter to work for.

RTTY (we're working on it).
You won't be able to use a
CW filter, since this fre-
quency will be outside its
bandpass. When vou tune in a
CW signal, flip the “tune”

switch on. The LED will light™

when the 567 hears the
proper tone. Adjust your re-
ceiver from the highest fre-

guency the LED will stilk--

light with, to the lowest. Set
your receiver in the middle.
The circuit is designed to
have pin 8 ground when it
decodes the proper tone. The
567 will thereby simulate
key-up and key-down for the

computer. Again, a common
ground must be shared
between the adapter and the
computer, Begin by trying to
copy a clean-sending station,
one that is on a fairly open
frequency, and one that is
sending moderate speed (13
wpm is fine). Again, set up
address 0200 and hit “G”,
and then, after a second or
so, press the initialization
momentary switch down on
the adapter board. Let go
after a second, and the com-
puter will begin to decode. It
is advisable to have the
“tune’ switch off after you
have tuned up.

Should you be troubled by
too many word spaces being
displayed on slow CW, add a
second LSR to the program
at 0269. A NOP has been
placed there as a space filler.
The second LSR instruction
lengthens the time that must
pass bpefore the computer
enters a word space.

In retrospect, a program
this simple {anything that fits
in less than 1K can’t be too
involved) cannot be expected
to produce perfectly decoded
Morse. Your initial patience
will be required until you
“oet the feel” of how the
computer is accomplishing
this task. The program is not
infaltible, as it's being re-
quired to decode a language
overflowing with variables. It
does, however, a very respect-
able job given these condi-
tions. This is at least another
step in bringing ham radio
and computers together; the
future will be what we make
it. m
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Build This
SSTV Pattern Generator

-- now, if only the FCC...

_—

< DSDNENSAOED

The microcomputer. The large box on+the right contains the Digital Group Z-80 system and
power supply.
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Al Gerbens K7SBK
1038 E. 6th Place
Mesa AZ 85203

I went directly fto pro-
gramming in BASIC
after completing the con-
struction of a Digital Group
Z-80 system from a kit. |
postponed machine language
programming until recently,
in order to experience the
games and other slow speed
applications available in
BASIC. I've been interested
in slow scan television for the
past couple of years, and the
generation of a slow scan
video signal appeared Lo be a
logical place to get my feet
wet in machine language pro-
gramming. The following pro-
gram is what resulted. | think
you'll find it interesting.

Slow Scan Video Signals

It takes about 7.5 seconds
to generate a single frame in

. the slow scan format cur-

rently used by radio ama-
teurs. Each frame begins im-
mediately following a vertical
synchronization pulse. This
pulse cansists of a burst of
1200 Hz oscillations and lasts

” 30 milliseconds. This is equiv-

alent to 36 cycles, with each
cycle lasting 833 micro-
seconds. Each frame consists

of 128 lines, and each line

starts with a horizontal
synchronization pulse which
lasts 5 milliseconds. The fre-
guency is 1200 Hz, and the
burst,_therefore, consists of 6
cycles, lasting 833 micro-
seconds each. Following each

“horizontal synchronization

pulse, there are approx-
imately 60 milliseconds avail-
able for the information re-
quired to generate one of 128
lines in each frame. The line
information consists of oscil-
lations from 1500 Hz to 2300
Hz, with 1500 Hz rep-
resenting black and 2300 Hz
representing white. The line
data for an intermediate grey
tone only would, therefore,
consist of 60 milliseconds of
1900 Hz oscillations, or 114
cycles, each 526 micro-
seconds in length. The fre



Panasonic -

Option list showing the addition of the seventh option.

quency range reguired to gen-
erate a slow scan signal is,
therefore, 1100 Hz, between
1200 Hz and 2300 Hz. The
generation of these fre
quencies should be well with-
in the capability of a CPU
clocked at 2.5 MHz.

Square Wave Generator

The first requirement is
for a machine language sub-
routine which can gencrate
audio frequency oscillations.
Three possibilities were con-
sidered:

1. The program would simply
generate an 8-bit word, which
it would output to one of the
available output ports. This
word would be used by ex-
ternal hardware in the form
of a digital to analog con-
verter and a voltage con-
trolled oscillator, to produce
a sine wave of the appropriate
frequency. The pro and con
are simple software and com-
plex hardware.

2. The program would
generate sine  waves using
only a digital to analog con-
verter at the output port
This would not be a true sine
wave, but would consist of
discrete steps of voltage
changes at the output of the
D/A. Each step would require
the outputting of a different
digital word under software
control. Using this approach,
the software is relatively com-
plex, and an external D/A is
still required.

3., The program would

generate audio frequency
square waves at the Isb of any
output port by simply out
putting 01 and 00 alternately.
The advantages are simple
software, with littie or no
external hardware reguired.
The disadvantage is that a
square wave is generated in-
stead of a sine wave. If sine
waves are required, however,
fow pass filter hardware could
easily filter the high fre
quency component of the
output, vielding a sine wave.

The latter was chosen be-
cause most SSTV monitors
will accept square waves quite
successfully. The subroutine,
which generates the square
wave output, begins at pro-
gram address 06 78(16) and
works as follows,

Prior to calling the sub-
routine, two numbers are
entered into registers H and
L. The number which s
loaded into register H is a
timing constant, It will
determine the length of each
half cycle and, therefore, the
frequency of the generated
square wave. The second
number, which is entered into
register L, is the number of
pulses to be generated. The
combination of frequency
and number of oscillations
defines burst duration and
function (synchronization
pulse or line information
data). The square wave gen-
erator in the program first
outputs 01(16) to output
port one, It then loads the

A 3-bar grey scale.

liming number, which we
previously entered into
register H, into the accumu-
lator. The timing number is
then sequentially decre-
mented with a check for zero
after each reduction by one.
On zero, the program jumps
to memory location 06
84(16), where a 00(16) .is .
outputted to port one. The
Isb of port one, therefore,
drops from about {+) 5 volts
to O volts. The same timing
number from register H is

then reloaded into the ac
cumulator, and the decré-—
menting procedure begins

again. When the contents of
the accumulator equal zero,

one complete cycle has been ..

generated. The number of
cycles number in register L is
then decremented by one,
and a check is made to see if
it is equal to zero, If it's not
equal to zero, then another
cycle is generated by jumping
back to the top of the sub-
routine. If the number of
cycles number is equal to
zero, then a jump is made to
the return from subroutine

statement in memory loca-
tion 06 99(16).

The Timing Constant

Using the sguare wave gen-
erator just described, the
numbers which were loaded
into register H to determine
frequency turned out to be
2B{16) for the 1200 Hz
synchronization pulses and
22(16) to 16{(16) for the

1500 to 2300 Hz grey shade
information. Since 22(16)
minus 16(16) equals thirteen,
there are 13 different shades
of grey which can be gen-
erated using this system. One
of the patterns generated by
this program is a thirteen-bar
grey scale.

Program Execution

Generally, the generation
of the slow stam-signal takes
place in the following se-
quence:

1. First a vertical synchroni-
zation pulse is generated by
loading 2B(16) into H and
26(16) into L and then call-
ing the square wave oscillator
subroutine.

2. Next, the line data sub-
routine at 06 C6(16} is called.
This routine first
determines which line data
sequence is to be used, then
vectors to one of 9 routines.
Each routine systematically
loads H and L and calls the
square wave generator sub-
routine as many as 13 times
to generate the information
for a single line.

3. A horizontal synchroniza-
tion pulse is generated by
loading 2B{16) into H and
06(16) into L and calling the
sguare wave oscillator sub-
routine.

4. The line data subroutine at
06 C6(16) is again called to
output line data for line
number 2.

5. The sequence of horizontal
synchronization pulse
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A 5-bar grey scale.

A 2 x 2 alternating checkerboard.

followed by line data is re-
peated until 128 lines have
been generated.

6. The vertical synchroniza-
tion pulse is repeated after
restoring register E to 128 or
80{16), and the next frame
begins.

Specifically, | have used
the operating system supplied
with the computer to imple-
ment the program. The
operating system consists of
casseite read, write and dump
and program routines, in both
hexadecimal and octal
number systems. This is a
good place to relate a feature
of the Digital Group Oper-
ating System which is par-
ticulardy valuable in de-
bugging machine language
programs. By simply inserting
an F7{16) into any memory
address in the program, you

108

can stop the program and
examine the status of all
registers in the CPU, and any
memory location c¢an be
examined or altered. When
the system encounters the
F7, it stops and displays
register status, including all
flag status, and it waits for
further instructions. | used
that feature repeatedly in
developing this program, and
it's a tremendous debugging
tool.

An addition was easily
made to the options list,
which provided a seventh op-
tion of SSTV, as you can see
in the photograph. Entering
seven results in the message
“HOW MANY BARS” being
written on the screen. The
roufine which does this uses a
couple of subroutines located
in the operating system. As

A 13-bar grey scale.

A 4 x 4 checkerbogrd.

you go through the program
listing, any address less than
06 00(16) is in the operating
system. If you adapt this pro-
gram to another system, these
subroutines will obviously
have to be supplied or the call
and function deleted. The re-
marks in the listing provide
function information. The
slow scan test paftern gen-
erator portions of the pro-
gram, however, do not utilize
the operating system, and, by
getting the correct number in
address 06 C5 (16), you can
setect one of nine line data
routines. The selections avail-
able are:

B1l. 4 x 4 checkerboard

pattern.

B2. A split screen, with

black on the left side,

white on the right side.

B3. A 3-bar grey scale.

B4. A 4-bar grey scale.
B5. A 5-bar grey scale.
B6. A 6-bar grey scale.
B7. A 7-bar grey scale.
B8, A 2 x 2 checker-
board, which alternates
blatk and white areas
with each frame.
B9. A 13-bar grey scale.
All instructions used in the
program are common to both
Z-80 and 8080 chips. Instruc-
tion execution time may be a
minor problem, if the pro-
gram is implemented on an
8080 system. The number of
grey tones which can be gen-
erated may be reduced. | have
it running on a Z-80 system
with a clock frequency of 2.5
MHz.

Results

The output from the Ish
port one was connected to



the tape input of a Robot
300 slow to fast scan con-
verter. The patterns were
then displayed on a 9-inch
black and white fast scan

when displaying the 13-bar
pattern, and the carners of
the checkerboard patterns
line up quite well. The
vertical lines are reasonably

language program which is
easily adapted to any Z-80
based microcomputer system.
The program generates 9 dif-
ferent slow scan test patterns

using only hardware would be
a monumental task, while
producing new patterns with
a microcomputer is simply a
matter of altering a few soft-

receiver. The scan converter straight, and, overall, the gen-  as square wave oscillations ware instructions. ®

accepted the square waves erator appears to be doing the  appearing at the isb of one of

nicely, and, therefore, no jobitwasi th icrocomputer’s out fufarence

LY, i ' Jjob it was intended to do. e microcomputer's output  F S L o ision Hand-
filtering was implemented. poris.

The system is capable of re-

Conclusion

book, Don €. Miller WONTP and
Ralph Taggart WBBDQT, 73 Inc.,

solving the 13 grey tones, Presented is a machine Gencerating these patterns 1972,
Program listing.
05 C0 C3 05 81 C3 Jump back to decrement again
06 01 57 05 82 7D
05 02 06 05 83 05
05 57 ¢CD Call subroutine 06 8% 3R Lecad A with zero
06 58 94 a6 85 00
06 59 06 05 86 D3 Qutput A to port 1
06 SA 06 Load B with O 06 87 Ot
06 5B 00
= 06 B8 7C Load A& with E
06 5C 1E Load E with 128(10)
06 89 3D Decrement A
06 50 80
0% BA CA Jump on zero
056 SE 26 Load B with time constant for 1200 hz
04 88 90 to 06 90
06 SF 2B
06 BC 06
06 60 ZE Load L with 38(10) = number of cycles for
i 3 06 8D C3 Jump unceonditionally to decrement A
06 61 26 vertical synec pulse
. 06 8 89
06 62 CD Call sguare vave generator subroutine to _
. 06 8F 06
06 63 78 generate vertical sync pulse
G6 90 Load A with L
06 64 06 42
06 D Decr nt A i
06 65 CD Call subroutine to generate line data S103 SE ST .
06 92 CA Jump on zero Lo return from call
06 66 C6 y E
gt o319
06 67 06
06 9% 06
05 68 26 Load H with 1200 hz freq. comstant 9 o
06 95 6F Load A with L
06 69 2B
05 96 C3 Junp to beginning of subroutine te
06 6A ZBE Load L with 05 to get 6 cycles of Ty
e 05 97 78 add ancther cycle
06 62 06 1200 hz fer horizontal sync pulse
o 05 98 0% .-
05 6C CD Generste horizoatal sync. nulse
06 99 €9 Retnrn from call
o 60 78
06 94 06 Load B with g6
C6 6E 06
- 05 98 06
0% 6F 7B Lead contents of E inte Accumulator
06 9C COE Load C witk BY
a6 70 3D Decrement accuwmlator =
- 06 9D B7
05 71 Cé& Jump on zero to resst number of lines
- ' 06 SE O Load A with contents of memory loecaticn BC
o6 72 50 per Iframe and resiart new irame
06 97 00 Calil Print Character subroutine which is
o6 73 06
=L e 06 LG CD part of the operating system
06 74+ 57 Load accumuiator into B
05 A1 Fa
06 75 €3 Jump to line information subroutine e
. 05 A2 0C
06 76 g3
06 77 06 0d A3 ©CC Increment €
05 78 3E Sguare wave generator subreutine 0h A% 7S Load A with C
06 79 O1 Load A with one 06 A5 FE Compare
Co 74 D3 tput to port cne 06 A& C5
06 7B 01 06 A7 CA Jump on zerc te  stoep  printing
06 7C 7 Toad A with H 06 A3 AD message
06 7D 3D Decrement A 06 A9 06
06 7B CA Jump on zero to generate second 06 Ah C3 Jump to continue printing message
06 7F B4 half of each cyvele 06 B SE
06 80 D& 06 AC 06
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g &
B B

06 BO
06 B
086 B2
06 B3
06 Bl
05 BS
06 B6
06 BY

06 B9
06 BA
06 BB
06 BC

05 BD

06 BF
06 €O
06 €1
Q6 c2
06 C3
06 Ch
05 C5

06 E4

48
01
32
51
06

Fi
00
c9
c8

D7
01

c1
vi:4
9
01

1
D2
D3
01

Call keybeard monitor routine in

operating system

Load input 1lnte address 06 C5

Call print character subroutine in

operating system

Return from call

H

4]

L

Print one blank

Print one blank

5

Print one blank

Dataj; Contains inputted selection

Load A with tumber of bars {contents of
G6 C5)

Compare with 02

Jump on zero to two bar subroutine

Compare with O3

Jump on zerc to three bar subroutine

Compare with Ob

Jump on zero to % bar subroutine

Compare with five

Jump on zero to five bar subroutine

Compare with 05

Jump on zero to six bar subroutine

Compare with 07

Jump on zere to 7 bar subroutine

06
06
06

056
06
08
06
o5
06
06
06
[05]
06
6
o7
o7
07
07
o7
o7
07
07
07
07
07
o7
07
o7
o7
07
o7
07
o7
o7
o7
o7
o7
07
07
o7
07
o7
07

5 HHB

&

02
03
ok
o5
06
07
08
g
04
0B
oc
oD
[0):]

oF

i
12
i3
1h
15
16
17
18
i9
14
1B
ic

8B
07

B9
Ch
BD
o7

B1
CA
19
08

2 d

CA

Compare with 09

Jump ¢n 2ers %o 13 bar subroutine

Compare with 0%

Jump on zero to Lxl checkerboard

Compare with 08

Jump on zero to alternating 2x2 checkerboard

Jump to beginning to regenerate reguest

for input

Beginning of two bar line routine

Return from 2 bar subroutine

Begin 3 bar iine routine



a7 1D
07 1E
07 1F
07 20
07 2t
o7 22
07 23
07 24
07 25
07 26
07 27
07 28
07 29
07 24
07 2B
07 2C
07 2D
07 2%

07 30
o7 31
07 32
07 33
07 3%
07 35
07 36
07 37
o7 38
07 39
07 32
07 38
07 3C
07 3D
07 3B
07 3F
07 ko
07 W
07 12
07 43
07 Lk
07 45
07 46

07 48
07 Lo
07 La
07 LB
07 k¢
07 4
07 4E
07 4WF
07 50
a7 54
07 52
07 53
07 4

06
c9
26
22

17

78
L'
26

1E

Return frcm 3 bar subroutine

Begin 4 bar line routine

Return

Begin 9 bar subroutine

07 55
07 56
07 57
07 58
07 59
07 54
07 5B
07 s5C
07 5D
07 5B
07 57
07 60
07 61
07 62
07 63
07 &%
07 65
07 66
07 67
07 68
07 89
07 84
07 6B
07 6C
07 6D
07 6E
07 &F
o7 70
07 71
07 72
07 73
07
07 75
07 76
07 77
o7 78
07 79
07 74
07 78
67 7¢
07 70
07 7B
07 7F
07 80
07 81
07 82
07 83
o7 Bl
07 85
07 8%
07 87
07 88
07 89
07 84
07 88
07 8¢

Return from 5 bax subroutine

Begin 6 bar line subroutine

Return fro m $ bar line subroutine

Bepin 7 bar line subroutine

S



07 8D 2E | 07 A9 2E

07 82 oOF | c7 AL 11
Q7 8% CD 07 B CD
07 90 78 [ 07 ac 78
07 91 06 | 07 &b 06
07 92 26 07 LB 26
07 93 20 I 07 &F 18
07 5% 2B | 07 BO 2E
97 95 ¢CC a7 B1 13
07 96 CD ! 07 B2 €D
07 97 78 | 07 B3 78
07 98 056 07 B% 06
|
Q7 99 26 07 35 26
07 9A 1B | 07 B6 16
07 9B 2B | 07 B7 2B
07 9C OF | 07 B8 14
07 9D D 07 B9 CD
07 98 78 ] 07 BA 78
07 9F 06 | 07 BB 06
Q7 A0 26 Q7 BC 9
07 A1 1C | 07 BD 26
07 A2 2R | 07 BE 22

YOUR HAM TUBE
HEADQUARTERS !

TUBES BOUGHT, SOLD AND TRADED
SAVE $3$% — HIGH $3$ FOR YOUR TUBES

MONTHLY SPECIALS

3CX1000A7/8283 $285.00 811A 10.80
3CX1500A7/8877 24000 3813  12.00
3-500Z 58.00 6146B 4.95
3-10002 145,00 6360 3.75
4-125A 42.00 ©8838 5.25
4-400A 48.00 8122 51.00
4-1000A 198.00 8236 22.00
4C X2508 27.50 8908 5.25
5728 24.00 8950 4.75

The intelligent Ham alternative to CB
Two meter mobile 40 watt rf power
transistor 2N6084 — $16.00

Eimac Tubes & Accessorias In Stock
Write or phone for types not listed

BRAND NEW****FACTORY GUARANTEED

TOP BRAND Popuiar Receiving Tube
Types. BRAND NEW 72% Off List*
Factory Boxed. FREE LIST Available —
Includes full line of RF Power Transis-
tors. Minimum Order $25.

CeCo

COMMUNICATIONS, inc.

2115 Avenue X
Brooklyn, NY 11235
Phone (212) 646-6300
SERVING THE INDUSTRY SINCE 1922

Return from 7 bar line subroutine

Begin 13 bar line subroutine

OUR NEW BANDPASS-
REJECT DUPLEXERS WITH
OUR EXCLUSIVE

BpBr CIRCUIT*

. . . provides superior perfor-
mance, especially at close
frequency spacing.

Models available for all Ham
bands. Special price for
Amateur Repeater Clubs

CALL OR WRITE FOR DETAILS:

WACOM PRODUCTS, INC.
Box 7307

Waco, Texas 76710
817/776-4444

07 ¢5 21 | 07 E1
07 C6 2E 97 E2
07 €7 07 I 07 E3
a7 c8 ¢p | 07 Bk
07 ¢9 78 | 07 ES
07 CL 06 07 E6
07 CB 26 I 07 E7
07 ¢C 20 | o7 E8
07 D ZE 07 E9
07 CE 08 | 07 EA
07 cF | 07 EB
o7 D0 78 | 07 EC
07 D1 06 07 ED
07 D2 26 | 07 2B
07 D3 F | 07 EF
07 D4 28 07 FO
07 D5 08 l 07 Fi
07 D6 D | 07 72
07 D7 78 | 07 F3
07 D8 06 07 Fh4
07 D9 26 | 07 F5
07 DA 1E | 07 F6
07 DB 28 07 F7
07 DC 08 I 07 F8
07 DD CD | o7 F9

AN/WRR-2 TRIPLE CONYERSION REGEIVER — 2-32
MHz for reception ot SSB; upper and lower sideband
separately or simultanecusly, AM, MCW, and CW.
Tunes in 1 KKz increments, or continucusly. Power
required: 105-125 V, B0 Hz. 250 Watts. Size: 26 x
22 x 24”; W1,: 250 Ibs.; Shpg. Wt.: 300 Ibs. With
power and RF connecling plugs and wiring diagram
for making cables.
AN/WRR-2 — For table mounting, Used,

R parabl = ey e e $300*
AN/FRR-59A — Tunes in 500 Hz ingrements or

continuously; for rack mounting, Used,

Reparable.........................
RECEIVER — Checked, good operation, add $100°°
MANUAL with purchase of Receiver only,. .. $20°°
SASE for Data Sheel. Prices are F.0.B., Lima, Ohio.

Please allow for shipping charges.

USE YOUR VISA or MASTER-CHARGE CARD!
Address: Dept. 73 = Phone:419/227-6573

FAIR RADIO SALES

78
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14
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o7
07
07
08
08
o8
08
08
08
03
08
o8
08
03
08
08
08
08
08
08
08
o8
08
o8
08
08
o8
GB
08
o8
08
08
08
08
08
08
08
o8
og
08
08
08
o8
08
c8
08
[o1:]
08
08
08
08
o8
08
08
08
08

3 dd

00
01

02
03
ol
o5
06
o7
08
09
0K
0B
og
cD
OR
OF
10
11

12
13
1L
13
16
17
18
19
1A
1B
1€
1D
iE
iF
20
21

22
23
24
25
26
27
28
29
24
2B
2c
2p

2F
30
n
32
33
34

19

04

78

26
18
°F
o4

78
06
26
i7

OA

78
06
26
16
°E
CB

78
06
cg
ol
3E
20
90
F4

08
26
2z

17

78
06
26
16

23

78

26
22
28
17
cD
78
06

Return from 13 bar line subroutine
Inerement B

Load 32(10) into A

Subtract B from A

Jump on slgn negative

o8
08
08
08
03
08
08
08
o8
o8
o8
08
08
08
o8
o8
o8
o8
08
a3
03
08
fels}
08
08
08
08
08

35
36

38
39
34
3B
3C
30

S

kq
%]
i3

L)

L7

45
s
;]

4D
LR
Le
50

26
16
2E
23

78
06
c3
26
16

22

78
06
26
22

17

78
Q6
26
16

2E

78

08
o8
o131}
08
03
08
08
08
08
08
08
08
08
08
[33]
c8
08
08
o8
c8
08
08
fal:}
ad
[ol}
08
08
o8

5t
92
73

6C

Fa
79
08
26
16
28

Load 64(10)} into A

Compare with B

Jump on zero to 08 60 to set B to zero

Return

Load zerc intoc B

Return
Increment Ej Begin 2x2 altermating beoard

Load 64(10) inte A

Subtract B from A

Jump on sign negative to 08 79

NEW DUAL BAND VHF AMPLIFIERS

Buy one amplifier and cover both VHF amateur bands — 2 meter and 220MHz.

_—-
Now you can caver bdéth bands in one unit with these new low cast amplifiers by
UHF industries. All units are built for rugged performance utilizing a design capable
of withstanding infinite VSWR at all phase angles when operated at rated power
and supply voltage. Each unit has automatic T/R switching and a unique-microstrip
relay that results in practically zero receive loss and negiigible mismateh in either the
input or cuiput lines during transmit. All upjts feature a compact desion and easy

installation.

MODEL

2-15
2-40
19-20
20-80

SHIOE

BUY DIRECT NOW AND TAKE ADVANTAGE OF OUR
SPECIAL INTRODUCTORY OFFER:

SPECIAL
2m POWER 2m POWER REGULAR INTRCDUCTORY
INPUT QUTPUT AMATEUR NET OFFER*
1.5 watts 15 watts £ 69.50 % 59.50
1.5 watts 40 watts 129.50 109.50
15 watts 40 watts 89.50 76.50
20  watts 80 watts 189.50 189.50¢

Al orders should include $1.50 for shipping and handling. Michigan residents add 4% state

saies tax.

*Offer expires November 31, 1977,

For ordering and information on other UBF Industries products, see vour local dealer

or write:

UHF Industries, Inc.
840 E. Gunn Road
Rochester, Michigan 48063 Vs
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45 08 78
€D 08 7¢
78 08 7
06 08 7E
26 08 7F
22 08 8o
2B 08 84
2E a8 82
o) 08 83
78 08 84
06 0B B5
c9 08 86
26 08 87
22

TRUE 15 KHz CAPABILITY?
ONLY THE FM-DX HAS IT!

«Just take a look at the adjacent channel rejection curve of the Clegg FM-DX 16-pole
filter. Then commpare it to the rejection curve of the typical filter You ecan see
immediately why the FM-DX is considered the only 2-meter transceiver with true 15
KHz capability. Beeause the 16 pole filter provides the necessary adjacsnt channe!
rajsction o let you copy thas weak signal, even when a powerful “Tocal” goes on the air
only 16 KHz away. And it’s no wonder—whan actual tests show rejaction at + 10,5 KHz
1 better than S0 db. With the optional FM-IE 16 pole filter, you can work any open
channel—anyiime,

I you're in an nnerswded area, you can use the standard 8-pole monglithie eryatal
filter supplied with the FM-DZX. Helectionis 40 dbat = 13 KHz. Then if the band becomes
crowded in $he fusirs, you needn't be coneerned about obsalescence. The 16 pole filter is
always availahle from Clegg ready for factory instailation.

Far full 2 meter capabitity-—now—or in the fuiure, you'rs in complete control with a
Clege FM-LX Q-meter transceiver. Synthesized for total band coverage in 5 Khz steps,
with standard and “odd ball" repeater spiifs, you can tell at a glance your exadt
fraquency from the bright digital readout.

And transmitting power? With an FM-DX you'va got it. Forty watis plus to your
antenna. Clean. With rock-like stability.

Compars the FM-DX with anything you've ever worksd or heard. Then check the
price. Oniy 496.00. The optional 16 pole fitter only 51.00. Or opder the FM-DX with the 16
peie flter fagtory instatied before Decamber 31 at tha extra-gzvings priee of 535.00. For
somplete information on the PM-DX call teil free 1-800-233-0250. (In Pennsylvania call
collset 1-717-299-7221) v send a posteard to Clzgg Communications Corp., 1811 Old
Humestead Sane, Greanfield Industrial Park East, Lancastar, Fa. 1TA0L

Fop faster servics!

Return from 2x2 alternating board

subroutine

2x8" WOODGRAIN """ 1X3" OKE OR TWO
OR BLACK ORLY Al gigarz mailsd LINES YOUR CHOICE
CHOICEY, 2. or 3 fire class pestage OF COLORS:

LINES paid — same day ser-  |lace colorfangraved)
ENGRAVED-- vice — Na C.O.0's Blkfwht  waliut/wht

Wall sign (& tramel $3.50 puil chgck or M,Q. WHE/bik  oalke/wht

Ad clear bawe © 5 50 s whilred  olive/wht

Sq, clear base  §50 wh/grn it gr/wit
Sa black Bave .50 THE ELBRIDGE whtblu dk. gridwht
Sitves base Y75 ENGRAVER vel/blk i1 plufwht

i ELBRIDGE, New Jr'=d e Bluiwh
.t 7e YORK 13660 et
L peere wht
orgimht
Bluivel  goiwbix

“ ! RI“‘ DG PLAIN BLACK.  $3.50
(| PIN BACK

TIE CLiP
SPLIT KEY RING QR

BENGRAVER 055
. SPECIFY ---- $1.75

Sond your order today — $5000 invemory — quality
workmanship — TNX — Cheryl WA2DXC — Larry WAZAJO
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CANADIANS!

Eliminate the Customs Hassles.
Save Money and get Canadian
Warranties on IMSAI and S-100
compatible products.

iIMSAIB080  KIT $ 838.00

ASS. $1183.00

{Can. Duty & Fed. Tax Included).
AUTHORIZED DEALER

o i NO MONHKEY BUSINESS!

We will develop complete applica-

tion systems. | (A} Complete Service Facilities

Contact us for further information. (B) Good Deals on most Brands

{C) Shipping within 24 Hours

(D} All inquiries handled by Active Hams with
over 20 years experience in ham radio

MEMPHIS, TENNESSEE

C gmgggga : CALL TOLL FREE
yOer 3 1-800-238-6168
Box 1448 Cal Alta. T2F 2H9 IN TENNESSEE, CALL 901-452-4276
QX , Galgary, a.
Phene (403} 283-8076 MONDAY — SATURDAY 8:30-5:30
FOR YOUR SPECIAL.
R13 WAGD CUSTOM HIGH POWER AMPLIFIERS 12

Write: 3202 Summer Ave., Memphis, Tennessee 38112

[STTR— | i = e :".‘%F; & g _ T e . B - —
Don Lancaster’s ingenius design provides software controllable
options including: 'TELL ME MORE! () seNp rmer cataros PO -

. Scrolling » Full performanCe cursor - () Send imstruction manual for the TVE-6 Kit with full operational details;
T . $1 enclosed. :

* Over 2K on-screen characters with
only 3MHz bandwidth

« Variety of line/character formats
including 16/32, 16/64 even 32/64  [IRMA o~ state: i ;
» User selectable line lengths . ELEETRONICS, ING,  DEPT. 10-H, 1020 W.WILSHIRE BLVD., OKLAHOMA CITY, 0K 73116 :

............................................................

Name:

. MAIL TODAY To:  address:




Jack G. Starr WB4GXE
822] Haiprin Drive
Norfolk VA 23518

Super

Baud Bumper

-- for

I was frustrated by the
time that was required to
load and punch 110 baud
programs on my SWTPC
6800 computer using an ASR
33 as an 1/O. So | tock a long
look at the alternatives of-
fered by SWTPC in the com-
puter documentation. South-
west had apparently settled
for a maximum speed of 300
baud, using Kansas City Stan-
dard audio cassettes. This
would allow loading a basic
length program in five min-
utes, instead of the fifteen
minutes required at 110
baud. This would be a signifi-
cant improvement, but, since
you're faced with procure
ment of additional equipment
anyway, why not shoot for
something faster?

‘A careful review of the
SWTPC 6800 systemn revealed
that baud rates up to 1200
baud were presently being
generated in the system and,

your SWTP 6800

in fact, were bused and clear-
ly identified on the mother
board and the CPU board.
The next step was to settle on
an /O for the higher baud
rate, because the ASR 33
couldn’t hack it. SWTPC's TV
typewriter, with the optional
baud rate generator, appeared
to be the least expensive
route to obtaining an [/O
with a 1200 baud capability.
Then the only bottleneck in
the system appeared to be the
serial control interface board
(MP-C) in the computer,
which doesn’t pick up the
higher baud rates from the
mother board. Alas, why did
SWTPC pass up the opportu-
nity to provide the user with
full baud rate control {110 to
1200 baud) throughout the
system? With the TV termin-
al, I now had 110, 150, 300,
600, and 1200 baud capabili-
ty, with the exception of the
botileneck at the serial con-

CURSOR CONTROL

= {5

Q/ ®@® @

SALD

TERM

(o]
READY

EQUIF CONTROL

TTY

@@ ®

TAP OTHER

™T

Fig. 1. Panel layout. H = home up cursor to start of page; EL =
erase screen to end of line; £F = erase screen from cursor
location on; U = move cursor up; D = move cursor down; L =

move cursor left; and R = move cursor right.
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trol interface board.
Investigation of the system
design and subseguent dis-
cussions with some of the
helpful folks at SWTPC indi-
cated that probabiy nothing
would be lost in trying, ex-
cept the effort. Hoping that
all advice was sound and that
| wouldn’t smoke the system,
| began the project. The fol-
lowing paragraphs outline the
steps | took and the results |
achieved. They are in suffi-
cient detail to guide anyone
through the conversion.

. Step one was to develop a
convenient switching system
to permit:

1. Changing of the baud
rates, at the computer serial
control interface board and at
the TV terminal, simulta-
neously. ]

2. Interconnecting the tape
recorder, the TeletypeT™M,
the TV terminal, and the
computer; and

3. Control of which pieces of
equipment were on line at
any given time for maximum
flexibility in operations.

To accomplish the maodifi-
cations at minimum dis-
ruption to the up and going
system, | decided to provide
switches on the controf panel
already in use at the TV
terminal. The control panel
already provided cursor con-

“interface

trol switching for the ter-
minal. A neat litile iwo-pole,
five-position rotary switch
was procured, which permits
separate simultanecus switch-
ing of baud rates at the TV
terminal and at the serial con-
trol interface board on the
computer. Fig. 1 shows the
panel layout for anyone who
would like to cold copy what
has proven to be very
efficient. The seven momen-
tary contact push-button
switches on the left are for
the cursor controls.

Space is provided for an
additional switch or indicator
at the lower left of the panel,
if a need should develop later.
The two-pole, five-position
rotary baud rate selector
switch is located in the upper
center, with a terminal ready
indicator LED located below
it. On the right side, six
single-pole, single-throw
toggle switches provide selec-
tive control of the Teletype,
the TV terminal, and the tape
recorder. Each peripheral is
controlled with two single-
pole, single-throw switches.
This arrangement provides
split bus control and permits
input and/or output selection
of the peripheral units de-

sired. A single-pole, double-

throw is shown in the right-
hand corner, which controls
the baud rate selection at
point C on the serial controf
board. Changing
point C from low fa high
controls the number of stop
bits at the computer. A sub-

sequent improvement has
deleted this control by re-
placing the two-pole, five-

position baud rate selector
switch with a three-pole,
five-position switch. Wiring of
the cursar control push-
button switches is described
in the TV typewriter docu-
mentation and won't be ad-
dressed here. Fig. 2(a} shows
the wiring diagram for the
two-pole, five-position baud
rate selector switch and sepa-
rate single-pole, double-throw
switch. Fig. 2{b) shows the
three-pole baud rate selector
switch, which also automati-
cally switches the baud rate
selection at point C on the
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serial control interface board.

The peripheral unit selec-
tion switches are straight-
forward on-off control of the
input and output of the
R5232 data to and from the
units. A wiring diagram for
the switching is shown in Fig.
3. Additional peripheral de-
vices can bhe controfled by
additional pairs of switches
on the control panel.

The actual connections
that were made to the com-
puter and the terminal will be
described for those who may
be hesitant to experiment. A
step by step test out will also
be described. The only draw-
back is the additional wiring
that runs from the compufer
and the terminal to the
switches. A neat installation
can be had with average care.

Step 1. Locate a2 con-
venient place for the control
panel. A word of caution:
Limit the length of the wires
from the baud rate selector
switch to the computer to an
absolute minimum. You are
dealing with digital devices,
and long leads leaving printed
circuit boards invite prob-
lems. | experienced nong, but
the possibility always exists.

Step 2. lay out the
switching control that best
suits your needs. The panel
layout in Fig. 1 can be used,
if it suits you, or you can
come up with your own.
There is nothing oritical in
the layout, only convenience.
Mount the switches in the

control panel.

Step 3. Solder one set of
leads on the baud rate selec-
tor switch, Sla. It’s suggested
that you color code the leads
for troubleshooting con-
venience. Five leads go from
switch Sta directly to )S-1 on
the serial interface or UART
board of the TV typewriter.
Connections are shown in
Table 1. A sixth lead from
the wiper of the switch goes
to ground, because grounding
activates the baud rate se-
lected by the switch. See Fig
2(a) or 2(b), depending on
which switching arrangement
you used.

Step 4. Solder the second
set of leads on the second
pele of the baud rate sefector
switch, S1b, using the same
color code as used in Step 3.
Solder a female molex con-
nector, that matches the pins
on the mother board, to the
computer end of these leads.
This connector can be plugged
onto any vacant set of
pins from the baud rate buses
on the mother board. The
molex connector is available
from Southwest Technical
Products Company, if you
can't find it locally. The sixth
lead from the wiper of the
second pale of the baud rate
selector switch, S1b, goes to
point “D” on the serial con-
trol interface board of the
SWTPC 6800. There are no
connections to 110" and
“300" adjacent to point “D”
on the serial control interface
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\“.'G COMPUTER

Fig.

»—] SWTPC 6800
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Fig. 2(b). Note that switch S2 is not used in this scheme.

board. Be sure to remove any
jumpers you may have in-
stalled at these points. These
two sets of leads should be
bundled or six-conductor
cable should be used, to pro-
vide a neat installation. See
Fig. 2(a) or 2{b).

Step 5. From switch 52 in
Fig. 2(a), connect three wires
to the switch. These wires all
go from switch 52 on the
control panel to the serial
control interface board of the
computer, so consider bun-
dling them with wires in step
4 for neatness. The center pin
of the switch is connected to
point “C”. The 100 baud
speed side of the switch goes
to “110” adjacent to point
“C”, and the “other” side of
the switch provides all other
baud rates and is connected
to “300” adjacent to point
“C” of the serial control
interface board.

Step 6. Connect the com-
puter side of switches 53, 55
and S7 together. This forms
the “output from computer’
bus. Connect the computer
side of switches 54, 56 and
S8 together. This forms the
“input to computer” bus.
You have now established
common input and ocutput

buses for the computer. Con-"

nect switch S3 to the input
side and switch S4 to the
output side of the TV termi-
nal (TVT). Connect switches
S5 to the input side and 56 to
the output side of the tape
recorder (TAP). Connect
switches S7 to the input side
and S8 to the output side of
the Teletype (TTY). The
grounds for all peripheral
devices and the computer are
connected together, as shown
by line G in Fig. 3.

Step 7. If you want the

terminal ready LED, connect
the anode of the LED to the
terminal ready connection,
which is pin 2 of JS-1 on the
TV terminal. The cathode of
the LED should be grounded
through a 25082, ¥4 Watt resis-
tot. The terminal ready line is
limited to sensing and to a 5
mA current, so don’t forget
the resistor.

Now, if you have carefully
checked your connections,
vou are teady to check out
vour conversion job. At this
point, you probably have
abandoned the step by step

.procedure and have changed

things around to suit yourself
and that’s fine. | did, too,
remember! But;<for the more
timid, | will go ahead with a
checkout procedure. These
tests assume that you have

-the optional baud rate genera-

tor in your TV terminal and
that you have a digital tape
recorder (or. have “Borrowed
one). The tests don’t have to
be performed in any particu-
lar order. Depending on the
peripherals you have connect-
ed, the checkout must be
arranged to suit your condi-
tions.

In all cases, the input to
computer side of the R5232
connections from the periph-
erals should show a negative
voltage when the peripheral is
switched on. Check each one
individually at the input to
computer bus to assure
proper connection. If you
don’t get a negative volt-

Baud rate JS-1
110 pin ho. 9
150 pin no. 10
300 pin no, 11
600 pin no. 12

1200 pin no. 3

Table 1.
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age, try reversing the jeads
from the peripheral vou are
testing.

Test 7. Open switches 53,
S4, S5 and S6. Close switches
57 and S$8. Set baud selector
switch to 110 baud. Set
switch S2 to “110”. This
arrangement connecis only
the Teletype to the com-
puter. Test your MikbugtM
memory address functions —
they should work normally.
If they don’t, you have prob-
ably reversed the leads from
the Teletype to 57 and S8, so
try reversing them. If you are
satisfied at this point, load a
machine language program
such as tic-tac-toe or black-
jack intc the computer via
the paper tape reader on the
Teletype. Open switches S35,
56, 57 and 58. Close switches
S3 and S4. Set switch 52 to
“OTHER.” Set baud selector
to 1200 baud. Type in “S9"”
and “G” on the TV rerminal,
and the program should be
initiated at 1200 baud. Check
the remaining baud rates, 600
to 150, on the TV terminal.

INDUSTRIAL
WIRE

WRAPPING
TOOLS

Change S2 to 1107, and
check the 110 baud rate out.
If this step has checked out,
go to test 2. About the only
problem vyou would en-
counter is reversal of leads
from switches S5 and 56 to
the tape recorder.

Test 2. Open switches 55,
S7 and S8. Close switches S3,
S4 and $6. Sct baud rate
selector switch to 1200 baud.
Set switch 52 to “OTHER.”
This arrangement connects
the “from computer” side of
the tape recorder and the TV
terminal to the computer,
and it sets up for a print-
punch operation, which will
transfer the program resident
in the computer to the tape
recorder. After you have the
program dumped to tape,
turn the computer off to
clear the program from mem-
ory. Power the computer
back up. Using the TV ter-
minal at 1200 baud, type “L"”
to initiate the program load
function. Open switches S3,
54, S5, S7 and S58. Close
switch 56. Load the program

from tape into the computer.
Open switches S5, 56, 57 and
S8. Close switches 53 and 54,
Initiate the program at 1200
baud by typing "59” and
“G". Go through the above
listed procedures for baud
rates of 150 through 600.
Then set 51 and 52 to 1107,
and check out the 110 baud
rate for dumping and loading
of programs.

Test 3. If steps 1 and 2
were successful, let’s proceed.
So far we have checked out
the Teletype, the TV termi-
nal, and the tape recorder,
individually. Now it's time to
try split bus operation. Set
the baud rate selector switch
and switch S2 to 110 baud.

Open switches 5S4, 55 and
S6. Close switches 53, 57 and
S8. We now should be able to
input data from the Teletype
keyboard and output data on
the Teletype and TV termi-
nal, simultaneously. Try itand
see. This will only work at
110 baud, because that’s the
limiting speed of the Tele-
type. Experiment with the

IN WIRE-WRAPPING ‘©K> HAS THE LINE..

ELECTRIC & PNEUMATIC
WIRE-WRAPPING

MANUAL
WIRE-WRAPPING
TOOLS

SELF-PROGRAMMING
CONTINUITY
TESTING SYSTEMS

SEMI-AUTOMATIC
WIRE-WRAPPING
SYSTEMS

DATAMASTER

PROBING FIXTURES

OK MACHINE & TOOL CORPORATION

3485 Conner 51 Branx WY 10475 Wi 25 9546600 @ Telex 125097

other functions.

There are obviously other
tests you could run, but, if
tests 1 through 3 were okay,
you should now have a sys-
tem that has reduced load
and print-punch time by a
factor of 12, if you were
using 110 baud, and by a
factor of 4, if you were using
300 baud. Quite an improve-
ment, wouldn’t you say? We
set out to provide faster load-
ing of the SWTPC 6800, and
we succeeded!

Once again, if you are
reasonably careful you prob-
ably will have no probiems.
Too long leads from the baud
rate switch to the computer
could cause problems, but
check for wiring errors,
switch setup errors, andfor
reversed wiring before you
blame lead length. | hope this
gives others as much fun as
it’s given us. | would like to
see what control panel and
switching arrangements you
come up with, so how about
dropping me a line and send-
ing me a picture? m

INDUSTRIAL
WIRE
WRAPPING

TOOLS



PAPER SPINDLE {181043) $1.25
TAPE SPINDLE {182918) $1.25
PLATEN KNOB (180039} $1.00

PAPER TAPE
28 ROLLS 1 CARTON $32.00
7 ROLLS 1 BOX $10.00
MYLAR 1 ROLL $23.00
REPERF COVERS {182109) $3.50*
Replacemsnt UPE-800 PUNCH $75.00
CHAD BOX {182965) $3.50
Replacement UX80C REAGER $h0.00
REPAINTED STAND WITH FEET —
{183248) $30.00
FEET ALONE {183243) $12.00/Pr.
LINE CORD (182510} $3.25

$840°°
L 00 K / Hard to Get Parts & Supplies for 33 ASR/KSRs

PAPER — WHITE or CANARY
$22.00 /12 - 5" diam, rolls.
BELACK MYLON RIBBONS

SINGLE SPQOL $11/Doz.

DOUBLE SPOOL $15/Doz.
ANSWER BACK DRUM (1808271 $7.00
CODED (SPECIFY CODE} $10.00
DOME L1D {181137} $6.76%

BLANK PLATE (181910} $7.00%

TELETYPE" MODEL 33 ASR

COMPUTER 1/0 COMPLETE WITH:

INCLUDING PACKING
F.0.B. - N.J. FACTORY

UCC-3 FOR TWX

KNOB (181824} $1.00

KEYTOPS (YOUR CHOICE) B0c ea.
ONE PIECE COVER (187300} $22.00%
UCC-6 LINE-LOCAL $150.00

FRONT PLATE (181812) $2.50
DATA SETS 101C FOR TWX $450.00
NEW 105A FOR TWX $300.00

® Tape Punch ® Ready to Go
® Tape Reader @ Line/Local Wired

® (uaranteed 30 Days

COMPLETE COVER READY TO INSTALL
INGLUDING ALL™s . ... ........ $ 35.00
COPY HOLDER (182036} ... ........ $ 14.00
TAPE UNWINBER (12) . ... .. ... ... $ 32.00
WIND UP PAPER TAPE WINDER . . . . ... $ 22.00
ELECTRIC TAPEWINDER ... ....... 8 55.00
ELECTRIC PAPER WINDER (LPW-300) . . . § 50.00
DEC TYPE READER RUNCARD . . ... .. $ 45,00
ACGUSTIC COUPLER
OMMITEK T01A . ..o $160.00
$150.00 READER POWER PACK (182134) . .. ... $ 35.00
STANDARD EIA INTERFAGE .. ... ... % 55.00
ACOUSTIC COVERS with FAN . . .. . . .. $258.00

li you don’t see whal you need,

CALL or WRITE! ©

If its for TELETYPE® We Have It.

550 Spri

T

(201} 464-5310

TELETYPEWRITER COMMUNICATIONS SPECIALISTS

ngfieid Avenue - Berkeley Heights, N. J. 07922
s+ TWX:710-886-3016 = TELEX: 13-6479
Geaf Line TTY: 201-464-5314

SUBSIDIARY OF VAN'T SLOT ENTERPRISES, INC.

PLEASE NOTE
Due to Increased costs of processing orders min-
imum orders: $10.00 cash or check, £25.00 charge.
All crders shipped UPS. Please include sufficient

postage. T13 .

J
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WIRE DISPENSER MOD/

WF DIERENSER WRECH
CUTS AND STRIPS
THE WIRE

$3.45°

WIRE

DIP IC INSERTION TODH. WATH PIN STRAIGHTENER

=
% : .

$3.49°

ANOTHER UNIQUE PRODUCT
DESIGNED, MANUFACTURED
AND MARKETED WORLDWIDE

WRAPPING

BY

0K MACHINE & TOOL CORPORATION

ANOTHER UNIQUE PRODUCT
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OK MACHINE & TOOL CORPORATION

3455 Conner St Bronx NY (0475
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QRZ -- P-K4!

- - relax with ham

Russell C. Parker WQCQD
7814 Keeler
Skokie IL 60076

A vid chess players will
recognize P-K4 as the
opening Bobby Fischer uses
in the majority of his chess
games. What’s your favorite,
and have you Lried it on ham
radio? There is plenty of

120

radio chess going on in the
ham bands. If you like chess,
why not join in? You don't
have to be an expert, you just
have to like the game. Com-
bining two interests makes
them even more enjoyable.
OK, vou say, | like chess.
Where can | find a game on
the radio? First of all, here
are some frequencies where
chess players can be found:

chess

Midcars, 7258 kHz; Eastcars,
7255 kHz; and Westcars,
7255 kHz are service groups
which operate most of the
daylight hours. Check in and
ask if any chess players are on
the frequency. When vyou
make contact arrange to QSY

and start your game. If you-

don't make confact ask the
service control to list your
request or just monitor for a

L LB L B

IB-=g -

‘A

Rus WOCQD playing radio chess,

while until someone else
checks in and asks for a chess
game.

“Another frequency to

monitor, starting about noon,
is 7235 kHz. There is a pretty
regular group on every day,
and they will welcome some
fresh talent. Evenings, after 7
pm, try around 3990 kHz and
3928 kHz for two other
informal, friendly gatherings.

Now for some tips on
beating the dipoles for op-
ponenis on your own. Firstly,
bring up the subject during
yvour usual QSOs. It’s surpris-
ing how many hams you will
find who know how to play
and might be interested in a
game. If they don’t have time
immediately, try to arrange a
schedule. Check in any traffic
net, and make a request for
chess plavers. Always move
off frequency quickly. Decide
beforehand where you want
te move so you will not hold
up the net. Contact any locat
amateur radio club. Leave
your phone number with the
officers, and ask them to
inquire of their membership
whether anyone would like to
set up a schedufe. Put out a
call on 2 meter FM repeaters.
Again, always arrange to QSY
quickly when you make con-
tact with a player. Ask your
opponents if they know of
anyone else interested in
playing radio chess. Keep at

" it, and scon you'll have a

good list to choose from.
Now for some hints about
actual play. It may be a little
hard to maintain concentra-
tion~ beacause of noise or
QRM. Remember, this is for
fun, so enjoy it and don't fret
about losing a game or two.
You'll find a great variety of
skill in the wvarious chal-
lengers, so if you are up
against an excellent player,
don’t prolong a game when
you are down one or more
pieces. Resign and start over
rather than try to make him
mate you. He'’s more apt to

.be willing to play you again.

Always score the game,
that is, write down the
moves. This helps if you have
2 mix-up and want to
straighten out the board. Say



your moves twice and always
acknowledge the other fel-
low’s moves. In radio chess
you have the opportunity to
move the pieces around to see
how a particular position
iooks, and it is easy to forget
to move a piece back to the
right square. Try to avoid this
if you can. You certainly
would not be allowed to do it
if you werce playing across the
board. It becomes a bad habit
as well as leading to messing
up the board.

Don’t be afraid to play

because vyou don’t know
chess notation. lt can be
learned in a few minutes. Ask
an experienced player to
explain it or check any ele-
mentary chess book at your
local library. Try not to talk
to your opponent while he is
contemplating his move.
Sometimes it helps to keep
the frequency clear if two or
three games are going on at
the same time. It may be a
little hectic at the beginning,
but after the moves start
slowing down, you’'ll be able

to maintain the frequency
since someone will be making
a move more frequently than
if only two were playing, and
it won't seem like the fre-
quency is clear. Explain to
polite hams who ask if the
frequency is in use that you
are playing chess and are
guiet between moves.

Don’t rule out CW for
vour games. They can be just
as rewarding as phone. Also,
look out for the ladies. They
play, too, and some are excel-
lent players.

When you get established,
why not go for PAS — Played
All States? DX hounds will
find overseas players, though
the bands may not hold up
for the length of the game.
You may want to adjourn a
lengthy game and finish
another day, anocther reason
io write down the moves. No
reason not to try SSTV or
RTTY either.

And who knows? When
you get a winning streak
going, try for a phone patch
to Bobby Fischer. m

ALL BAND TRAP ANTENNA !
' /-W//M{—

5 BAND OPERATICN - \ FOR ALL AMATEUR HF|

ANTENNA. FOR CONG- TEED FOR 1,600 WATTS
+E$TED HOUSING AND POWER. LIGHT, NEAT
APARTMENT DWELLERS! WEATHERPROOF,

iCompIate as shown total length 102 ft. with 90ft. of 52 ohm
RGS58U coax and PLZ259 connectar. Hi-impact molded reso-
nant traps. (wt. 3 oz. 1"x 5" long) You just tune to desired
band for excellent reporis! EXCELLENT FOR ALL WORLD
- WiDE RECEIVERS AND AMATEUR TRANSM|TTERS.

For NOVICE AND ALL CLASS AMATEURS! NO EXTRA
TUNERS OR GADGETS MEEDED! ELIMINATES 5 SEP-
ARATE ANTENNAS WITH EXCELLENT PERFORMANCE
GUARANTEED. CAN BE USED IN ATTICS, TOPS OF
BUILDINGS OR AS Vs IN MINIMUM SPACE, ETG. NO
HAYWIRE HOUSE APPEARANCE! EASY INSTALLATION!
FULL CETAILS FURNISHED.

B0-40-20-15-10 meter bands. Complete
40-20-15-1C meter bands. S4-ft.ant. . ......... $38.95
20-15-10 meter bands. 24-ft. ant

SEND ONLY $3.00 (cash, ck., mo) and pay postman balance
[COD plus postage on arrival or send full price for pPE- del.
BANK AMERICARD - - - MASTER CHARGE- - - by mali or
Fh 308-236-5333  Free info. avallable only from.

WESTERN ELECTRONICS Dept. A7- 11

ONLY ONE NEAT SWMALL { TRANSMITTERS GUARAN-

Kearney, Nobraska, 58847 wis

’X‘ You asked for it!
A $70.00 digital muitimeter kit

Now there’s just no excuse for not
having a digital multimeter at our low
price. Our unit is based on the famous
$29.95 DVM kit you have heard about
and has the following features:

DC volis: Better than 0.1% ac
curacy. Reads 0 to 1200 volts in 4
ranges

AC volts: Better than 0.3% ac
curacy. Reads 0 to 750 volts
RMS/4 ranges

Ohms: Better than 0.2% accuracy.
Reads from 0 ohms to 20 meaos

You get all parts including dual tracking,
AC power supply, laser trimmed reference,
and thick film atteruator.

CA res. add tax. Pls. irc. $3.86 for postage
handling.

As always we have calibration and repair service

Gary McClellan and Co. Box 2085
Gi1 1001 W Imperial Hwy.

La Habra CA 90631

Don’t Buy an Amplifier on

Buy a tube of toothpaste on the basis of outrageous exaggerations as
to what it'll do for your social life and it still may clean your teeth.

BUT if you buy alinear amplifier on the basis of toothpaste claims — or
ambiguous specifications — you may end up with a real turkey!.. .

and specs.— ang the deficrency was largely concealed by
gross errors i the imernal meterng circants!

Large aifferences in quakty and performancs exist among
so-called ~2 KW PEP  ampliiers Thinking of buying
anather model that's “just ag good as an ALPHAT Better
thareughly nvestgate the manufaclurer's reputanion
and what, exaclly, 5 promised in s speciiications and
warranty Unless, of course. you ke surpnses

EXAMPLE — Duty Cycie:

Ratngs are sometimes amoguous and can be misleading
One prorminent amplfier manufacturer rates ms desk
model for full powes in intermittent amateur service " (Just
how inlermittent he doesnt say ) Andther manufaciurer
hedges fus ' conunuous rating with tme imits for one
model. bul o for A second model

EXAMPLE — Power Dutput & Efficiency:

An ALPHA 78 running key-down at one kilewatt DC input
delivers welt over 800 watts rf oulput, averaged over the
180 thry 10 meter amateur bands Another current model
“deluxe” hnear managed |ass than 400 watls average oul-
put i identical tests using he same instrumentation. You d
never suspect it from reading the manulaciurer’s clams

ALPHA specs say clearly, 'R Time Limil * And every
ALPHA 15 backed by a fackery warranty 1hat extends 18
manths — six tmas as long as other amplhiier warantes!

| L_ it!"__i.-;]_-}[ |
o S

To get the tacts about what an ALPHA Inear amphiier can
doin your station. call or wile your dealer or ETO drect for
detalled nerature And ask for a free copy of our newly-
updated guide 0 companng linears

S

It's understandable why certain of cur competitors hedge
the ALFHA 76's torly-five pound Iransformer alone weighs
as much as some of the complele linears far which they
clam capability equal to the 765 And every ALPHA power
transiormer s eficently cooled by ETO's exclusve ducied
air syslem. Yau owe Il to yourselt, before buying, to check
now (if at all) the smaller transformers in those other
desk-lop inears are cooled

ALPHA: Sure you can buy a cheaper linear.. . But s
that reaily what you want?

ETU Ehrhorm Technoelogical Operations, Inc.

PO Box 708 - Caion City, Colorade 81212 - [303) 2751613
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Digital Timer
Goes Mobile

- - battery power keeps it trucking !

Frank W. Knottingham K7QCHM
P.O. Box 734
Gold Beach OR 97444

Having built the frequen-
cy counter written up
by Thomas Harper and pub-
lished in the August '73 issue
of 73 Magazine, three alarm
clocks from the 50250 chip
outward and five of the 5314

)
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kits, | was capiivated by the
flying numbers, and it was
easy to convince myself that |
needed a time period counter
in my service truck.

So 1 built up out of 7400
series 1Cs a 3 digit timer to
count the time | was on a
service call. This worked
quite well until the engine of
the truck was started during
the counting period. Then the
readouts would maybe show
correct time interval or

Photo by Wally Blackburn K7SEG

maybe not. So back to the
old think tank and, lo, the
perfect interval counter was
born.

An order was sent off to
S.D. Sales for their current
clock kit using a 50250 chip
and a 60 Hz CMOS timebase,
which was the one being ad-
vertised at the time. The two
kits were assembled and

mounted in 2 small 10% cm

wide by 4 cm high by 11 cm
long metal box hinged to a

'mﬁ

base at the lower rear corners.
Two switches were installed
in the bottom of the box. A
push-button switch as used in
a table lamp turned the 12
volts from the car battery on
and off at a touch of the top
of the metal box. At the same
time a microswitch made up
of two miniature micros fas-
tened together and operated
by a common push-button
served to momentarily con-
nect the hoursset and
minute-set pins of the ciock
chip to the positive supply
voltage which then wouid
start the seconds counting.
This interval timer has been
in use for a couple months
now and has not been caught
giving a false reading.

When power is inier-
rupted, a 50250 clock chip
will return to either 12:00:00
or all zeros, depending on
whether it is used as 12 hour
time with a 60 Hz timebase
or. 24 hour time with a 50 Hz
timebase. Some day | will get
a CMOS 50 Hz timebase and
go for the 24 hour format. At
the preseni, starting at
12:00:00 is. a bit awkward,
especially around noon time.

Why didn’t the original
timer work? My best guess is
that since the 7400 scries ICs
needed 5 wvolts, which were
obtained through a 309 regu-
lator 1C which. requires at
least 10 volts for stable regu-
lation, then probably the
starter pulled the voltage
down (o of near this point
and caused the confusion.

The clock chip and time-
base-use 12 volt supply direct
and are quite tolerant of low
voltage.

A cabinet to house a pro-
ject such as this always pre-
sents as much problem as the
circuitry, to me at least. What
really took place there was
that during the first fash-up

and test period 1 found a box

made of thin cardboard that
just fit the circuit boards. The
timebase was wrapped in
crumpled newspaper and
shoved down in this card-
board box. Then came the
main circuit board with the
¢lock chip on it, and the
readout board was last with



the readout board plugging
the whole box top and the
switches dangling. This lash-
up was tied to the steering
post and put through the
smoke test in this unfinished
condition. When it looked
like everything would work, a
metal box was made to just
cover the cardboard box; a
hole drilled through this
received the push-push power
switch, which in turn held the
works in the metal box. An-
other hole permitied the
power wires to be led out and

the two microswitches to be
wired cutside of the box.

The choice of switches is a
determining factor in the
placement of the micro-
switches and the lever arrange-
ment. In this case the two
microswitches were lightly
hinged to the box by putting
smail screws in the plate of
the switch pair and the
push-buttons of the switches
up against the box. The wires
are stiff enough to provide
the necessary force to close
the switches. If the larger

ATTENTION GARY AND SABTRONIX

DWNERS!

factory specs.

sional job!

insurance, and postage.

PO Box 2085
G10

....Come let us tweak vyour
pots! If you just built the Gary
Maodel 101 or the Sabtronix model
2000 we can calibrate it for you to

We use custom built lab calibra-
tion equipment designed expressly
for these meters. You get a profes-

Sabtronix 2000 $24.95
Gary model 101 $10.95

Also add $3.95 per unit for
special delicate equipment packing,

Send via Air Mail or Parcel Post to:

custom cal service

Gary McClellan and Co.

1001 W. imperial Hwy,
La Habra CA 90631

microswitches requiring more
force to trip them were used,
it would be necessary to pro-
vide a spring to supply this
force, as a push-push switch
needs an overrun on the
stroke to trip it. The hours
and minutes switch can be
closed first, but has to give

down enough for the
push-push switch to turn the
POwWEr orl.

The current available

50250 clock chip seems to
have turned into a 50252,
possibly an updated version.

There may be other ciock
chips which will work, but
remember the requirement:
The readouts must go to zero
when the power switch is
opened and closed agin.
Many of the clock chips will
show some random number
which, of course, is unsatis-
factory.

A one finger push down
toward the base will start this
timer counting the seconds,
and another push will turn
the whole thing off
again. ®

More Economical RTTY

PRINTED CIRCUIT

SUPPLIES

Do a PC layout using only a
drill press and a set of
Stahler Drill/Mills. You can
also do a prototype using
Datak ER-2, ER-13, ER-14
tape resist. Positive resist
permits identical reproduc-
tions from an artwork layout

on matte film.

PC Techniques Booklet,
Positive Resist instructions,
and catalog: $1.50

TRUMBULL COMPANY
833 Balra Dr., El Cerrito, CA 94530

mt ST~s000
1N

v meereh N Lk

$275.00

HAL Communications Corp., Box 365, 807 E. Green St.
Urbana, Illinois 61801 » Telephone (217) 367-7373 Hé

GHFY  GERE AUTE PRIRt AOAmE
e

The ST-5000 from HAL

The HAL ST-5000 sets the pace for an economical
demodulator/keyver for radio-teletype TRTTY). All the fea-
tures you need for reception and transmission of HF and
VHF RTTY are here.

The demodulator features a hard-limiting front end, ™
active filter discriminator, and active detector circuitry for
wide dynamic range. Autostart and motor control circuitry
make for easy VHF and HF autostart operation.

Convenient front panel switches are provided for 850
and 170 Hz shift, normal or reverse sense, autostart on/off,
print - line or local, and power on/off. 425 Hz press
transmissions may also be copied with the ST-5000. High
voltage 60 ma. loop ouiput as well as low level RS-232
compatible cutput are provided by the demodulator.

The audioc keyer section of the ST-5000 generates
stable, phase-coherent audio tones. Transmission is a
simple matter of applying these tones to your HF SSB or
VHF FM transmitter.

The ST-5000 is housed in an attractive blue and beige
cabinet and is backed by the HAL Communications one
year warranty.

For complete specs on the HAL ST-5000, write or call
HAL today.
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WE HAVE WHAT YOU NEED AT...

ADVANCED COMMUNICATION
Dynamic Mike EQU l PM E NT Woor-ll;jR(.:elgck

1 1AESU

Left to right — FRG-7, Solid State Synthesized Communications Receiver » FR-101 Digital, Sokd State Receiver ® SP-101B,
Speaker ® FR-101, Digital Sclid State Receiver ¢ FL-101, 100 W Transmitter ® FL-2100B. 1200 W PEP Input Linear Amplifier

N
LURARRRAAINAAAN =
. ‘\\\\\\\\\\\\\\\\\\\\\\

Left to right — FT-620B, 6 Meter Transceiver » YP-150, Dummy Load Wattmeter » YC-100, Monitor Scope o FTV-250,
2 Meter Transverter ® FTV-650, 6 Meter Transverter « FV-101B, External VFQ @ FT-101E 160-10 M Transceiver

HAMTRONICS-WHERE THEHAM IS KING

Left to right — YC-601, Digital Frequency Display e YC-355D, Frequency Counter » FP-301, AC Power Supply s FT-301S
Digital, Al Solid State Transceiver e FV-301, External VFO e FT-221, 144-148 All Solid State All Mode Transceiver

USED GEAR e TRADE UP e FREE UPS SHIPPING ON PREPAID ORDERS

2,000,000 HAM INVENTORY




THE LOWEST POSSIBLE PRICES

P KENWOOD

THE PACESETTER

TS-700A $699.00

ZM ALL MODE BASE/MOBILE TRANSCEIVER.
SSB {upper and lower), FM, AM and CW. AC and
DC. 4 MHz band coverage (144 to 148 MHz), Dial
in receiver frequency and TS-700A automatically
switches xmitter freq. 600 KRz for repeater
operation. Xmit, Rcv capability on 44 Ch. with 11

TR-74D0A $399.00

2M MOBILE TRANSCEIVER. Synthesized PLL.
Selectahle output, 25 watts or 10 watts. 6 Digit
LED freq. display. 144-148 MHz, 800 CH. in 5
KHz steps, 600 KHz repeater offset. Continuous

IN AMATEUR RADIO

TS-820 $869.00

$SB THANSCEIVER. PLL RF Monitor Noise
Bianker. Digital hold locks counter & display at
any frequency, but allows VFO to tune normally.
True RF compressor adjustable speech processor.
IF shift control. RF attenuator. VOX, GAIN,
ANTIVOX and VOX delay controls. RF negative
feedback. Optional digital readout. DRS Dial. High

xtals. tone-coded squeich {CTSC). Tone Burst. stahility FET VFO,
PS5 $79.00
POWER SUPPLY FOR
TR8300. Desigred espe-
cizlly for home OTH.
TR-7200A $249.00
T5-5208 $649.00 SP-520 $22.95 2% MOBILE/BASE FM TRANSCEIVER. ignition
Optional external speaker for better readability. interference control. 2 pole Xtal fiter in IF rovr,
8SB TRANSCEIVER. Proven in the shacks of Protection for final stage transistor & reverse
Tv-502 $249.00 polarity connections. Pricrity Ch. switch. Quick

thousands of discriminating hams, field day sites,
DX and contest stations and mobile installations,
Superd engineering and siyling.

TRANSVERTER. Puts you on ZM the easy way,
144-145.7 MHz or optional 145-146 MHz.

reiease mount, LED CH. indicators..Switchable
TOW or TW output. e

MC-50 $39.50

Dynamic miciophane designed expressly for ama-
teur radio operation. Complete with PTT and
LOCK switches, and a microphene plug. (600 or
50k ohm)

MHz, WWV and CB band. 50 MHz, 144 MHz con-
verter optional. Stable VFO & oscillator for §
fixed chanaels. 1 KHz dial readout. Xtal filters
{SSB/8 pole, CW/8 pole, AM/G pole}. Squelch,
S meter. Moise blenker.

$-599-$19.94 R-599D-54989.00 T-539A-5499.00

SSB TRANSMITTER. 3.5 to 29.7 MHz. Siahie
VFO. 1 KHz dial readout. 8 pole Xtal filter. AM
Xmission available. Built-im AC pwr supply. Split
frequency control aveilable.

VFO-820 $145.00
Designed exclusively for use with T5-820, RIT
circuit and controi switch. Fully compatible with
optional digital display,

VFO-520 [Not Shown) S$116.00
Solid S1ate Remote VFO. RIT circuit with LED
indicator.

$229.00

TR-2200A

PORTABLE 2M FM TRANSCEIVER. 12 Ch.
canacity. Removeble telescoping antenna. External
12 VOC or internal MI-CAD batteries. 145-148
MHz. 6 CH. supplied. Switchable 2W or 400mW
output.

R-300 $235.00

ALL BAND COMMUNICATIONS RECEIVER.
AC, barteries or external DG. 170 KHz to 30 MHz
in 6 bands. Foreign broadeasts or ham radio in
AM, SSB and CW. Dual gate MOS/FET transistors
& double conversion. Band spread dial. 500 KHz
marker.

MASTERCHARGE & BANKAMERICARD ACCEPTED

HAMTRONICS

DIVISION OF TREVOSE ELECTRONICS
4033 Brownsville Rd ¢ Trevose,Pa.18047

(215) 357-1400/(215) 757-5300
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WE HAVE WHAT YOU NEED AT...

RECEIVERS
SSR-1 General Coverage, .5 to 300 MHz $350.00
SPR-4 Programmable, Solid State $629.00
DSR-2 VLF-HF Digital Synthesized SSB,
AM, CW, ISB, RTTY $2950.00
R-4C C-Line. HF, 160-10M $599.00
ANB Moise Blanker for R-4C $70.00
5NB Noise Blanker for SPR-4 $70.00
TRANSMITTER
g T-4XC C-Line. HF. 160-10M $599.00
E TRANSCEIVERS
P TRACW  BO-10M. SSB, AM, CW $699.00
_— TR-33C 2M, FM, 12 CH. Portable $229.95
E MMK-33 Mobile/Dash/Desk Mount for TR-
33C $12.95
<L 34PNB Plugin Noise Blanker for TR-4
- — Series $100.00
il MMK-3 Mobile Mount for TR-4 $7.00
= =] RV-4C Remote VFO for TR-4 CW $150.00
[ =] FF-1 Crystal Control for TR-4 $46.95
o SYNTHESIZER _
BAd FS-4 General Coverage for 4-Line and
g SPR-4 $250.00
1 LINEAR AMPLIFIER -
3 L-4B Linear and w/power supply & tubes  $895.00
L |
- - MATCHING NETWORKS
g MN-4 Antenna Matching Network. 200W $120.00
[ MN-2000 Antenna Matching Network, 1000W  $240.00
E RCs4 Remote Control Antenna Switch $120.00
< W4 RF Wattmeter, 1.8 to 54 MHz $72.00
== Wv-4 RF Wattmeter, 20 to 200 MHz $84.00
7072 Hand Held Microphone ™ $19.00
7075 Desk Top Microphone $39.00
1525EM Pushbutton Encoding Microphone $49.95
HS-1 Head Phones ’ $10.00
AA10 10W, 2M Amplifier $49.95
TV-300-HP 300 ohm High Pass TV Set Filter $10.60
TV-75-HP 75 ohm High Pass TV Set Filter $13.25
TV-42-LP Transmitter Low Pass Filter. 100W $14.60
TV-3300-LP Transmitter Low Pass Filter. 1000W $26.60
TV-5200-LP Transmitter Low Pass Fiiter. 1000W.
100W, 6M $26.60

USED GEAR e TRADE UP e FREE UPS SHIPPING ON PREPAID ORDERS

$2,000,000 HAM INVENTORY



THE LOWEST POSSIBLE PRICES

COLLINS AMATEUR EQUIPMENT

KWM-2A TRANSCEIVER $3533.00
Unmatched for mobile and fixed station applications. 175W
on SSB, 160W on CW. Switch select up to 14 optional Xtais.
Can be used for RTTY, Filter type SSB generation. Automatic
load control. Inverse RF feedback. Reimeability-tuned variable
oscillator.

755-3C RECEIVER $2504.00
Sharp selectivity. SSB, CW and RTTY. Single control:rejection
tuning. Variable BFOQ. Optional mechanical filters for CW,
RTTY and AM. 2.1 KHz mechanical filter. Zener regulated
oscillators. 3-position AGC.

325-3A TRANSMITTER $2597.00
Covers all ham bands between 3.4 MHz and 30 MHz. Nominal
output of T00W. 175W, SSB and 160W CW. Dual conversion.
Automatic load control. RF inverse feedback. CW spotting
control. Collins mechanical filter.

30L-1 LINEAR AMPLIFIER -~ $1536.00

1000 watts PEP on SSB and 1000 Average on CW, Single con-

trol rejection tuning (50 dB). Variable BFO. 2.1 kHz

Mechanical filter. Zener requlated oscillators. 3 pasition AGE.

Exclulsive comparator circuit.

T

v 312B-3 SPEAKER |
$80.00

SPEAKER CONSOLE

| | 312B-4

312B-5 YFO CONSOLE

$546.00 $1212.00

316F-2 AC POWER SUPPLY

302C-3 DIRECTIONAL WATT METER

DL-1 PUMMY LOAD

$440.00 $360.00 $270.00

MASTERCHARGE & BANKAMERICARD ACCEPTED

HAMTRONICS

DIVISION OF TREVOSE ELECTRONICS

4033 Brownsville Rd ¢ Trevose, Pa. 13047

(215) 357-1400/(215) 757-5300
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BRIRD THRULINE® WATTMETER

e BUY ONLY THE ELEMENTS YOU NEED
AND ADD EXTRA RANGES AT ANY TIME

e READ RF WATTS DIRECTLY

Frequency Bands (MHz)

OwWer

2- 2% 50-  100-  200- 400

Table 1 R““g‘* v 60 125 250 500 1000

‘ STANDARD Swatts | — SA 58 5¢ 5D 5E
i ELEMENTS Owatts| —  10A 108 10C 100 10E
25 watts = 25A 25B 25C 25D 25E

50watts | SOH 50A  S0B  50C 50D SOF
100watts | 100H 100A 100B  100C 100D  100F
MODEL 43 250watts | 250H 2504 250B  250C 2500  250F
! 500watts | 500H 500A 500B 500C 500D  500F
1080 watts [ 1000H 1000A 10008 1000C  1000D  1000E
2500 watts | 2500H
5000 watts | 5000H

|
bas
- Table 2 1 watt Cat.No. | 2.5 watls Cat. No.
LOW- 60-80 MHz 060-1 60-80 MHz 060-2
POWER 80-95 MHz 080-1 80-95 MHz 080-2
95-125 MHz 095-1 95150 MHz 095-2
ELEMENTS 110160 MHz 110-1 150-250 MHz 150-2
150-250 MHz 150-1 200-300 MHz 200-2
200-300 MHz 200-1 250450 MHz 250-2
275-450 MHz 2751 400-850 MHz 400-2
425-850 MHz 4251 800-950 MHz 800-2
B00-950 MHz 800-1

WE HAVE A COMPLETE STOCK OF ALL BIRD WATTMETERS AND SLUGS

i/ NATIONAL RADIO COMPANY, INC. ~
NRCI

NCL-2000

Linear Amplifier. A full 10 d¢B gain. 20
watts in 2000 watts out. Can be driven
with one watt. Continvous duty design
utilizes two 8122 ceramic tetrode ouiput
tubes, designed far both AM and SSB
aperation, The industry standard for 12
= 1 years. Thousands in usz ali over the worid.

HAMTRONICS-WHERE THEHAM IS KING

$1,200
=1 - — _
= @# ;C G
2 ’1

NCX-1000 bl _.,.,_.0 J0 : 0:0
The only 1000 watt, “single package’” ’ . ¥ g
transceiver, Heav_y duty design_. .. results HRO 500
of 50 years of design leadership in amateur The ultimate short wave receiver. This synthesized (phase lock loop) receiver incorpo-
equipment. State of the art speech pro- rates all facilities for AM, Single Side Band {SSB}, and CW receiption in all frequencies
cessing, linear amplifier, power supply, all from the bottom of the very low frequency band (VLF) to the top of the high fre-
in one package. Nothing extra to f‘}’\'- quency band (HF}. National's “dead accurate” dial means no searching for trans-
Covers all 3;‘“&1953 E&ﬁds in the HF missions. Dial up the frequency and it's there: aeronautical, marine, CB, amateur,
spectrum . . . AV, 1.6 military, etc. Cantinuous coverage.

$1,600 $3,000

USED GEAR e TRADE UP e FREE UPS SHIPPING ON PREPAID ORDERS

$2,000,000 HAM INVENTORY



THE LOWEST POSSIBLE PRICES

VHF/UHF AMATEUR
& MARINE EQUIPMENT

VHF/UHF AMATEUR
& MARINE EQUIPMENT

1C-245. 146 MHz FiM 10W XCVR. LSI
synthesizer with 4 digit LED readout.
Xmit & Rev frequencies independently
programmablz. 60 dB spurious attenua-

it $499.00

IC-215. 2 METER FM PORTABLE.
Three narrow filters for superb perform-
ance. 3W or 400 mW. 15 CH. capacity.
= MOS FET RF Amp & 5 tuned ckts.

S-meter front panel. $229.00

$249.00

I1C-502. 6 METER SSB & CW PORTA.-
BLE XCVR. Includes antenna & battery
peck. 3W PEP & stable VFO for fun &
£B QS0's. Covers first 800 KHz of 6M
band, where most activity is.

iC-211. 4 MEG, MULTI-MODE 2#M
XCVR. 144-145 MHz an SSB & CW,
plus 146-147 MHz on FM. Work AMAT
OSCAR six or seven. LS| synthesizer
with 7 digit LED. MOS FET RF Amp,
5 helical cavities, FET mixer & 3 I.F.

filters. $7490[]

$299.00

1C-228. 145 MHz FM 10W XCVR. CMOS synthesizer can be sat 1o any 15 KHz ch. between
146 & 148 N Hz by diode matrix hoard. Spurious attenuation far better than FCC spec. 10W

ar 1W. 1DC moduation contrel.

1C-21A, 146 MHz FM 10W XCVR. MOS
FET RF Amp & 5 helical resonator
filter, plus 2 I.F. filters. IDC modulation
control. Variabfe output pwr: 500 MW
to 10W Front panel discriminator meter.
SWR bridge. 117 VAC and 13.6 VOC

pwr supplies, $399.UO

DV-21. DIGITAL VFG. Use with IC-
21A to complete 2M band.

$299.00

1C-202. 2 METER SSB
PORTABLE XCVR. Puts
sideband in your hand!
Internal C batteries or ex~
ternal 12 VOC. 3W PEP,
True I.F. noise blanker.
144 0, 144.2 on two other
200 KHz bands,selectable.
Hamtronics stocks 145.2
and 145.8- 146.0 MHz for
calling frequency & satel-

lite hancf. $259 -["]

a ﬁ!

g

1€-30A. 450 MHz FM LOW XCVR. 1W
or 10W. Low noise MOS-FET RF Amp
& 5 section helical filter. 22 CH.
capacity. S-meter & relative power out-
put meter. |DC modulation coatrol.

$399.00

MASTERCHARGE & BANKAMERICARD ACCEPTED

DIVISION OF TREVOSE ELECTRONICS
4033 Brownsville Rd e Trevose,Pa.19047

HAMTRONICS

(215) 357-1400/(215) 757-5300
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WE HAVE WHAT YOUNEED AT...

TEMPO OMNE HF Transceiver. 80-10M. USB, |
CW & AM 399.00 700 CX Transceiver, 700W PEP. SSB.
AC/ONE Power Supply for TEMPO 80-10M. USB, LSB or CW 649.95
ONE 99.00 VX-2 Plug-In VOX for 700 CX 44.95
VF/ONE External VFO for TEMPO S$S-16B Super Selective IF Filter for
ONE 109.00 700 CX 99.95
TEMPO VHF/ONE Transceiver. 2M. 144 yo 148 MARK 11 Linear Amplifiere Full Legal
MHz. PLL 399.00 Power. W/100W input. 80-10
TEMPO SSB/ONE SS5B  Adapter for TEMPO M. 849,95
VHF/ONE 199.00 1200 X Portable Linear Amplifier.
TEMPO 2020 Transceiver. 80-10M. USB, 12000 PEP. 85B. 700W, Ch.
LSB CW and AM. PLL. 300, AM. 80-T0M. 349.95
| Digital 759.00 FP-1 Hybrid Telephone Patch. Con-
! FMH 2W, VHF/FM, 6 Ch. Hand nect Revr/Xmitter to Phone
Held, 144-148 MHz 199.00 linas 64.95
RBF-1 Wattmeter & SWR Bridge 42.95
DM-20 Desk Mike. 600 or 50K ohm.
PTT & Lock Switches 39.00
Ms-2 4 Ch. Pocket Scanning Revr. 99.00

| ATLAS

4B ELECTAGNICE | FCTB

HAMTRONICS-WHERE THEHAM IS KING

FC 76 Frequency Counter. 5 Digit
LED 169.95
WM6200 In:Line Presicion Watimater
for 2M. 2 Scales to Z00W.
Reads SWR. . 59.95
FS-2 SWR & Field Strength Meter 15.95
210X Transceiver. 10-80M. 200W 679.00 SWR-3 . Pocket SWR Meter 12.95
215X Transceiver. 15-160M. 200W  679.00 SWR-1A Relative Power Meter & SWR
oMK Deluxe Mtg, Kit for 210X & Bridge 25.95
215X 48.00 W2000 In-Line Wattmeter. 3 Scales
220Cs AC Console for 210X & 215X 149.00 1 el - Zk",%on‘,ﬁ‘g peataas “”HZT o
350-XL Transceiver. SSB. Solid State. b e idalls
10-160M. 250W. 995.00 The Truth About 55B I 79.95
DDE-XL Digital. Dial Readout for 350- F&-1 Pocket Field Strength Meter 16.95
XL 195.00 WM1500 In-Line Wattmeter. 4 Scales
308 Plug-ln Auxiliary VEO. For to 1500W. 2 to 50 MHz 74.95
350-XL 155.00
N E:Illlagnl)r: f::ru)?::slba‘rgLCrvstal = 135.00 MARK Ii Linear Amplifier: Full Legal
350-P§ AC Pwr Supply w/Spkr & Power. W/100W input. 80-10
Phone Jack for 350-XL 195.00 Ty g‘l- . S 849.95
DMK-XL Mobile Mounting Bracket for ortablle Linear Amplifier.
350.XL. Easy Plug.In e oa 1200W PEP. SSB. 700W, CW. J
300W, AM. 80-10M, 349,95

USED GEAR e TRADE UP e FREE UPS SHIPPING ON PREPAID ORDERS

$2.000,000 HAM INVENTORY



THE LOWEST POSSIBLE PRICES

NYE VIKING

No. 114-310-003 $8.25

No. 250-46-1 $36.50

No. 114-310-004GP $50.00 No. 114-404-0602 $18.50

No. 250-46-3 $44.50 No. 250-20-1 $19.95 No. 250-0025-003 $212

No. SSK-1 $23.95

N PC 2.5 AMP

AT

@

12 AMP

W08RM | ‘

99.95 :
\

12CB4 29.95

@ 1 &

[ 4

FHOWER SUPELY
REGUEL AT ER

o

4 AMP 6 AMP

. FEERVWERE SERERRY

104R 49.95

25 AMP

109R 149.95

o

VIBROPLEX

"PRESENTATION"
72.50

“"ORIGINAL" “CHAMPION"

49.95

“LIGHTNING BUG” 46.50 VIBRO-KEYER
49.95 46.50

MASTERCHARGE & BANKAMERICARD ACCEPTED

DIVISION OF TREVOSE ELECTRONICS

HA"TRONICS 4033 Brownsville Rd ¢ Trevose, Pa. 18047
(215) 357-1400/(215) 757-5300

1S03IN WVH 4NOA 11V 404 /HI, 919 FHL



1000 to 1200 WATTS OUTPUT

7— 3 Kilou:ratt Tuner Matches
w WO/ Everything From 160 to 10 TO YOUR ANTENNA

HAMTRONICS-WHERE THEHAM IS KING

Built-In
Wattmeter

Front Panel Antenna
Selector for

Coax, Balanced

Line and Random

160-10 MAT

Wire,

only $299.50

Deniron_

Super
Tuner

160-10 Meters
Balanced Line,
Coax, Random
or Long Wire

Maximum Power Transfer, Xmitter to Antenna.

1 KW Model $129.50

3 KW Model $229.50

Denion-. SUPERAMP

$499.50

if the amplifier you're thinking nf buying doesn't deliver at least 1000 to 1200 watts output,
to the antenna, you're buying the wrong amplifier.

Our New Super Amp is sweeping the country hacause hams have reslized that the DenTron
Ampilifier will deliver to the antenna, {output powar), what other manufacturers rate as input
power.

The Super Amp runs a full 2000 watts P.E.P, input on $SB, and 1000 watts DC en CW, ATTY
or SSTV 160-10 meters, the maximum fegal power.

The Super Amp is compact, low profile, has a solid ane-piece abinet assuring maximum TV

sheilding.

The keant of our amplifier, the power supply, is a continuous duty, sel-contained supply built
for contest performance.

We mounted the 4 - 811 AT, industrial workhorse whes, in a cooling chamber featuring the
on-clermand varizble coofing system.

The hams at DenTron pride themselves on quality work, and we fight 10 keep arices down. That's
why tha dynamic DenTron Linear Amglifier beats them all at 5499 50,

NOW AVAILABLE WITH 572 B® FOR" 3574.50

—_——

Denlior. ANTENNAS

The Shy Openers

SKYMASTER

A fully devetoped and tested 27 toot
verticil antanna covers entira 10, 15, 20,
and 490 marer bands using only one cleverly
appliad wave trap, A fuil 1/4 wave antenna
on 20 metors. Constructed of haavy weam-
less aluminum with a factory Wiod end
sealed HQ Trap, SKYMASTER is weather-
proof and withstengs winds up 1o 80 mph.
Handles 2 KW power level and i for
ground, roof o tower mounting. Redisly
intutied 1n our low price of

$84.50

Ako BO m resorator for 100 mounting on

SKYMASTER, szq.so

SKYCLAW
A tunabls monoband high performance
vertical antenna, designed for 40, 80, 160
metsr oparation, SXYCLAW giver you
the {ollowing spectrum coverape:

BAND BANDWIDTH

ihlerers) {kHz}
160 50
80 200

40 antire band
Tunife) iy eday and refizble. Rugged con-
struction assurm 1hat this self-wpporting
unit it weatherproof and survives nicely
in 100 mph winds.. Handles full legal

mit $79.50

EX-1

The DenTron EX-Y Vertical Antenna it
designed for the performance minded
antenna experimente:. The EX-1 i3 & tull
40 meter, % vave, 33°, wH-supperting
vertical. The EX-1 & the ideal vertical

o $50.50

TRIM-TENNA

The anterma your nelghbors will love. The
new DenTron Tnim-Tenna with 20 meter
beam is designed for the discrimizating
amateur who wants {antiatic performance
in an emvironmentally appealing beem. [1's
really loaded! Up front thera’s a 13 foot
6 irch director with preciran Hy-Q coils.
And, T feet behind iy 3 18 oot driven
element fed directy wnh 52 ahm coax.
The Trim-Tenra maunts easily and what
a difference in on-the-air performance be-
twegen the Trim-Tenna and that dipolo,
long wire or inverted Ver you've bean
wing. 4 & 6 Forward Galn Quer Dipole.

$129.50

ALL BAND DCUBLET

Thee All Band Doublet or invertad Type
Antenna covers 160 thru 10 meters. Has
total fength of 130 feat {14 ga. stranded
copper! altheugh it may be made shortar
if nocessary. This runed Doublet is center
fod through 100 feet of 450 ochm PVC
covared belanced wransmission line. The
msyembly is camplate.  Add rope 16 the
ends and pull up into pesition. Tune
wath the DenTron Super Tumer and
you're on 10 through 180 meters with
one znteanal Naw just ter the DenTran

All Bend Doublet. s24 .50

Denlion_ ANTENNA-TUNER
The 80-10 Shymatcher

Here's arr antenna tuner for 80 throegh, 10 meters, handles 500 w P.E.P. and matches your
52 ohm transceiver to a random wire antenna.

&

&

& v Commuﬂus tumng.'s 2 30 me

E + "L network

= = Ceramic 12 position rotary switch
» S0—239 receptional 10 transmitter

B = Random wire tuner

L = 3000 volt capacitor spacing

B - Tapped inductor

i = Ceramic antenna feed thru

- 7°W. 5" H.8” D., Weight: 5 Ibs.

$59.50

Denlon. W-2 PAD
INLINE WATTMASTER

Read jorward

and reflected --

watts at the o
same time '

Tired of itching and g k7
Every serious ham knows he must read both forward and reverse werntage simultaneously
for that perfect match. Sa upgrade with the DenTron W-2 Dual in line Wattmater.

$99.50

USED GEAR  TRADE UP e FREE UPS SHIPPING ON PREPAID ORDERS

$2,000,000 HAM INVENTORY




THE LOWEST POSSIBLE PRICES

y [ —

TRITON IV
EQUIPMENT

TRANSCEIVERS

MODEL 540-200W, SSB/CW
3.5 - 30 MHz $699.00

MODEL 544- DIGITAL, 2060W
S$5B/CW, 3.5 - 30 MHz
$869.00

MODEL 244

MODEL 240
ONE - SIXTY CONVERTER

DIGITAL READ OUT/COUNTER

MODEL 242
REMOTE VFO

$97.00 $169.00

¥ s

—

2.}
»
™

$197.00 MODEL 262-G $139.00

DELUXE POWER SUPPLY

IZtin o

. : O@
Qo,
ARGONAUT &~ = @ 230

MODEL 509 $359.00
SW, §SB/CW, 3.5-30 MHz

LINEAR AMPLIFIER

MODEL 405 $159.00
100W, 3.5 - 30 MHz

XTAL CALIBRATOR
$29.00

AMMETER
207 $14.00 206

ELECTRONIC KR-5A

$39.50 S

©
=

ELECTRONIC
KR20-A

ELECTRONIC KR-50

$110.00 $69.50

$17.00 KR1-A $35.00

MASTERCHARGE & BANKAMERICARD ACCEPTED

HAMTRONICS

DIVISION OF TREVOSE ELECTRONICS
4033 Brownsville Rd ¢ Trevose, Pa.19047
(215) 357-1400/(215) 757-5300

iSG3IN WYH ¥NOA 11V 304 /H., 919 3H1



the latest gear
for the VHF enthusiast

. BEMBER-ciOHMS0OMN

Gamber-Johnson
Deluxe slide mount

Gamber-Johnson
Console floor mount

$17.88 $31.50
& Solid snap in design * utilizes deluxe slide
e Attaches to radio mount

mtg bkt {or directly * built in speaker

to radio) & mount attaches

® Four molex pins for securely to floor

power and external i
speaker extra slide mount

o BNC RF slide base $8.40
stationary half of deluxe

connector :
e pigtail UHF slidemount allows use of
{S0-239) radio in second car or

conhnections to location

radio and antenna
e designed for A
commercial use ki

thru 1000 MHs Sy

Frequency Register Search Indicator Scan or Search

} P
\33515953 II ﬁ SFSEE ?-

Y
Program Panel Channel Panel 16 Scanning L.LE.D.'s

Regency Digitally Programmable Scanner
with Keyboard Entry special $299
Model ACT-T-16K Selectivity
+ 7 KHz (min.) @ 6 DB
Frequency Range: = 15 KHz {max.) @ 60 DB

Lo VHF .. 30- 50MHz  gquelch: (threshold)
Hi VHF ., 146-174 MHz gy | SESRS 04puV

UHF . 440512 MHz Hi VHF ....... 0.5 uV
117 UHF....... 06V

Sensitivity:

(20 DB quieting) Search Scan Range:{max)
LoVHF ....... 05upV Lo VHF 4000 channels
Hi VHF ....... 0.6 uV Hi VHF 5600 channels

iy R 07 V UHF 5760 channels

wesTCOm

Pin Pout Price
1-4 30 72.95

ZM 3x30L 144MHz CW-FM-SSBIAM 1 -4 35 82.95

Westcom

VHF Amplifiers

Niodel Band Emission
2M 3x30  144MH:z FM
ZM 10x40  144MHz EM
2M 15x86  144MHz FM

2-10 ac 77.85
5-15 B0 12995

2M 15x80L  144MHz CW-FM-SSB/AM 5 - 15 80  139.85

Ruggedized DC
Power Supplies

Ideal for VHF Transceivers

and Amplifiers

13.8 VDC+.05V

One year warranty

105-3125 VAC, 50/60 Hz
Fold back current limiting

UL listed & computer grade components

s 5 mV peak-peak max ripple

Astron RS-6A $49.95

4.5 ADC Gontinuous =

6.0 ADC Intermittant
Recommended for up to
30 W amp’s & xcvrs

Astron RS-10A $74.95
8 ADC Continuous

10 ADC Intermittant

Recommended for up to

70 W amp’s

Larsen(( )
Electronics.

Astron RS-20A $89.95
16 ADC Continuous

20 ADC Intermittant
Recommended for up to
120 W amp's

Astron RS-35A $129.95
25 ADC Continuous

35 ADC intermittant
Recommended for up to

180 W amp'’s

Larsen mobile antennas
54 wave, 3dB gain, 200 W rating

LM-150-K 2M roof mount © $30.20
LM-150 wimagnetic mount $38.45
LM-150 wihrunk lid mount $37.90

for Motorola NMO type mount add $5.25
220 MHz and 450 MHz available at same price

Master Charge & B of A
We ship prepaid in USA
Caiif. residents add 6% tax
Check with order or COD

WESTCOM

10 day money back guarantee
full satisfaction guaranteed
Factory warranty on ail items

w17

COMMUNICATIONS DIVISION 1320 Grand Ave. San Marcos, CA. 92069 (714) 744-0728




his article describes a

simple wind speed indi-
cator which can be built very
inexpensively and is complete
within itself. It can be con-
structed as just a fun project
or can have a serious applica-
tion in functioning as an
alarm indicator to Indicate
that a certain wind speed is
being exceeded and a beam
should be lowered. For those
who desire to build a more
precise anemometer, refer to
the article “Inherit the
Wind,” 73 for March, 1976.
It describes a very good home
brew wind speed indicator.
Its advantages are accuracy
and the detection of low
wind speeds. [t requires a bit
of circuitry, a power supply
and a frequency counter as an
indicator. The wind speed
article described in this article
is far from that elaborate,
however; it requires no power
supply, is a self-contained
unit, and can serve the basic
purpose of ‘‘saving your
beam.”’

The heart of any wind
speed indicator is a device
that will generate andfor
iransmit a voltage propor-
tional to the speed at which
the wind vanes are rotating.
Quite by accident, it was dis-
covered that the dc motors
found in cassette tape players
make excellent litfle dc
voltage generators when their
shaft is extermally rotated.
These motors are inexpensive
but relatively well-made as a
mass-produced item. Their
bearings are good enough that
they should last for several
vears of service and of low
enough friction that a
moderate size wind vane will
start the shaft turning in any-
thing more than a gentle

PLASTIC JAR COVER,
2 V2in. DIA.

STRAINERS,
EA. ABOUT
Bin OVERALL
LENGTH
CEMENT TO
FLAT TOP OF
MOTOR PULLEY

73 Magazine Staff

Straining the Wind

- - simple wind speed indicator

breeze. They can be pur-
chased from various surplus
outlets for a few dollars, or
almost any serviceman will
have a few available from
discarded cassette tape
players. Don't confuse this
type of motor, however, with
the “cheapie” dc motors used
in toys. The latter type of
motor will work also as a dc
voltage generator, but will
last only a short while in
continuous rotational service.

The motor-turned-genera-
tor can be secured to a mast
with a large hose clamp, or a
much neater mast mounting
arrangement can be made
using a bell-type reducing
joint, The latter can be found
in plumbing supply houses.
They are meant to join pipes
with fairly great thread
diameter changes. Usually
one can be found which will
mate with a desired mast
diameter, and the large end of
the bell joint then forms a
cup into which the dc genera-
tor can be snugly fitted and
glued into place.

The construction of the
wind vanes can be as simple
or as eflaborate as one desires.
The overall dimensions shown
in Fig. 1 vielded good results
with winds ranging from a bit
more than a light breeze to
gale force winds. The
principal reguirement is that
the vanes turn in one direc-
tion only or else the genera-
tor will not always produce a

Fig. 1. Advanced design wind vane assembly.

voltage of the same polarity.
To ensure this, some sort of
cup or cone assembly is
needed at the end of each
vane. The assembly shown in
Fig. 1 is about as simple as
one can get., The center piece
of the vane assembly is a
plastic cover from a large
glass jar. It serves two pur-
poses, One is to act as a
central mounting piece for
the vanes, and it also serves,
because of its shape, as a
weather cover for the upper
part of the generator. The
generator used had a pulley
permanently attached to the
shaft, and apparently most all
cassette motors come this
way. The end of the pulley
was filed flat and then the jar™
cover fastened to it with
epoxy cement. The individual
vanes are simply plastic sauce
strainers found in a house-
held goods store. The strainer
holes are sealed up by
painting them, and the handle
end is secured to the jar cover
by some screws. The whole
assembly does look a bit
funny, to say the least, but it
works. It can be made a bit
more professional-looking by
a good overall aluminum
spray painting. Also, once it
is up in the air, the simple
components of its construc-
tion are no longer as cbvious.
The generator voltage is
transferred by regular line
cord to a remote indicator.

The remote indicator can be a
simple meter or something
more elaborate, like a digital
readout. The generator will
turn fast enough to easily
activaie a microampere
meter even over long transfer
line lengths. In very high
winds, enough voltage will be
generated fo activate an LED.
Fig. 2 shows a remote indi-
cator circuit using a 150 uA
meter. An adjustment poten-
tiometer allows the meter fo
be set for full scale with a
strong wind blowing. The
optoisolator circuit (an LED
and a switching transistor in
an IC package) can be used to
switch on a buzzer or bell
when a particularly high wind

“gust is sensed. The main value

of this feature is that one can
be alerted, usually during the
night, of the presence of a
high wind condition. The
meter. can be approximately
calibrated in wind speed
values by comparing its
reading to locally broadcast
weather reports under various
wind conditions. B

TO GENERATOR

70([
e

K SENSITIVITY

+
150

2 [1E ! 8
{ 1 T0O DESIRED

(¥~ ] ALARM A
3 1 CIRCLETRY )

L

\—OPTO—ESOLATOR,
SPRAGUE EDTOZ2
OR RABIO SHACK
QR HEP EQUIV,

Fig. 2. Remote indicator. Alarm circuitry might be g 6 volt
battery in series with a Mollory Sonalert, for example.

135



Ralph A. Giffone N2RG
963 E. 105 Street
Brooklyn NY 11236

Find That
Meter Resistance

-- with this simple bridge

here comes a time in

every ham’s life when
he must seek that unknown
meter resistance. Here's a
simple solution to that age-
old problem. The schematic is
shown in Fig. 1. It's equiva-
lent circuit is shown in Figs.
2{a) and 2(b).

In Fig. 2(b), R2 is equal to
R2, and Rgp is the equivalent
parallel resistance of branch 1
and branch 2. Neglecting
Rgp, the current through R2

136

would be 1.5 (E)/ 1500 (R) =
001 Aor 1 mA, the full-scale
reading of most meters. Thus,
when we reinsert Rgp, we
know that the current is less
than 1 mA. This keeps the
current through each branch
(Fig. 1} less than 1 mA, pro-
tecting both meters.

In Figs. T and 2{a), when
the resistance of branch one
is equal to the resistance of
branch two, the currents
through both are equal. Thus,
you know that when the
reading on the meter under

~ L3V

RZ
1aooan

BARANCH 2 BRANCH |

Rae—TzsT Bl
|

Fig. 2(a).

test and the current reading
on your meter are equal, the
resistances of the two
branches are equal.

The resistance of branch
one is equal 1o the resistance
of M1 (which must be
known} plus R1, a poten-
tiometer with a calibrated
dial. If we select Rx so that it
is equal to Rpm1, then, when
R1 is equal to Rp-test, the
resistances of the branches
are equal. If the resistances of
each branch are equal, the
currents through them are
equal.

To find the merter resis-
tance, one must plug in the
meter under test and rotate

" resistance. Also, if you prefer,

R1 until the currents through
both meters are equal. Then
we know that R1 = RM-test
and its resistance can be read
direcily off the calibrated
dial.

The smaller the value of
potentiometer R1, the more
accurate is the measurement
of Rp-test- This is because
the dial can be calibrated in
smaller units.

As an option, a more ac-
curate circuit is shown in Fig.
3. A rotary switch can select
different values of resistance
to be added to R1. Thus, R1
can be made as small as you
wish. RpM-rest is now equal to
R1 plus the switched-in resis-
tance.

Let’s say vou wanted to
measure a meter’s resistance
using only R1 (Fig. 1). If
your dial was calibrated with
100 noiches, the resuit would
be 5 Ohms per notch. If we
use the circuit in Fig. 3, the
potentiometer is only 200
Ohms, leaving 2 Ohms per

- notch on the same calibrated

dial. Thus, we see how there
is more accuracy in a circuit
such as the onéshown in Fig.
3.

I would suggest that you
choose a meter with a low

you can use an chmmeter to
read the resistance of RI,
thus saving vyourself the

-trouble of finding a calibrated

dial.

As you can see, the ¢ircuit
is a flexible one and can be
customized by the builder.
All that is needed is a pen,
paperand E=|R. =

SELELTED =5l

|
RESISTANCE ":4'%*0
I
el

]
200
(VARIABLE]
i

Fig. 3.



“THE

JAN

CRYSTALS

PROFESSIONALS”’

DIAIVNES

ELECTRONICS

[1] 500 MHz
on and 1 GHz
with Counters

FREQUENCY CCUNTER

- - 0 "'ii';ljy bonie
S00378498 osi
i (9?

Dawis SLECTRONIZY

for ;
s General Communlication & Industry
e Citizen's Band

{Standard & Synthesized)
s Two-Meter - Monltor - Scanners
e Marine VHF ¢ Amateur Bands

Depend on Jan Crystals
made in U. 8. A. for

* Frequency Control * Frequency Stability
+ High Performance

Send 10* for cur latest catalog
Write or phone for more details

The CTR-2 Series Counters are designed and bulilt to the highest standards to fulfill the
neads of commercial communications, engineering labs and serious experimentors. With an
accuracy of + .00005% {oven cption) the CTR-2 can handle the most critical measurements
and is about half the cost of other commercial counters.

If you need a reliable counter at an affordable price, the CTR-2 is the answer.

® 8 Digit .3"" LED Display

® High Stability TCXO Time Base
® Built-in VHF-UHF Prescaler

® Automatic Dp Placement

e TCXO 5id. £ 2 ppm

® input Diode Protected

¢ 1 2V-DC Operation (Optional)

® Oven Controlled Crystal {Optional)
£ .5 ppm

® Selectible Gate Times

2400 Crystal Drive
Ft. Myers, Florida 33901
— all phones (813) 936-2397

ERVSTALS

DAVITS)

Jz

CTR-2-500 CTR-2-1000 3
RANGE 10 Hz to 512 MHz 10 Hz to > 1000 MHz

500 MHz Kit CTR-2-BOOK ... ............. $249.95

500 MHz Assembled CTR-2-500A . ........... 349.95

1 GHz Kit CTR-2-1000K . .. .. ... . ... ..... 399.95

1 GHz Assembled CTR-2-1000A . .. ... .. .. ... 549.65

(OPTIONS) {OPTIQONS) —h

(02) Oven Crystal $49.95 {04) 12v-DC $10.00 v@

(03) 43" LED 10.00 (05) 10 sec. Time Base 10.00 T

ORDER NOW
Call Toll Free
1-800-828-7422

@.’) TRAPS — NO COILS — NO STUBS — NO CAPACITORS

MORBR-GAIN HD DIPOLES . .. ®One half the length of conventional
half-wava dipales. @ Multi-band, Multi-frequency. ® Maximum affi
ciency — no traps, loading coils, or stubs. ® Fully assembled and
pre-tuned — no measuring, ne cutting. ® All weather rated — 1 KW AM,
2,6 KW CW or PEF SSB, ® Proven parformance — more than 15,000
have been dalivered, ® Peremit use of the full capabilities of today's
S-band xcvrs. ® Ona feedline for cperaiion on all bands, # Lowost
cost/benafit antenna on the market today. @ Fast OSY — no feadiine
switching, ® Highest performance for the Nowvice as well & the
Extra-Class Op.

EXCLUSIVE 66 FOOT, 75 THRU 10 METER DIPOLES

NOTES

B Al modeis sbove are furnished with crimp/solder lugs.

W All models can be furnished with a SO-239 female coaxial connector
at additional cost, The S0-238 mates with the standard PL-259 male
coaxial cable connsector. To order this factory installed option, add the
letrer *A” after the model number, Exampla: 4G-20 HD/A,

M 76 meter models are factory tuned to resonaie at 3950 kHz. (SP)
madels are factory tuned to resonate at 3800 kHz. 80 meter models are
factory tuned to resonate at 2650 kHz, See VSWR curves for other
resonance data.

22007 South 4th Streset

BankAmwneand & Maiter Lharge avaitable

# 16 40% Copper Weld wire annealed so it handias fike soft Copper
wire Rated for better than full legal power AM/CW or
S58-Coaxial or Balanced 50 to 75 ohm feed ling — VSWR under 1.5
to 1 gt most hewghits — Stainfess Steol Faridware — Orop Proof
Instlators — Tarritic Pacfarmance - Nogaoifs or traps to break down |
or change under weather conditions — Compfetedy Assembled ready
to put up — Guararntecd | year — ONE DESIGN DOES IT ALL:
75-10HD — QNLY E12.00 A BAND/{

MOGEL LANDS PRICE WEIGHT LEMGTH

[EErr] {Dzixgl  iFuRars!
A0 26 HD AR SdB.E0  ZENLT3 TR E
8040 HD 83740 + 18 7ED  4v8 Ao
1AL HD 75:40 5500 40v107  BE/0|
FEA0 HTH ISP 7546 S7.50 40707 667AD¢
TR-20 HE 7H 20 8650 44123 BRI
TEZ0 HD {SP}  FRAOMD SEBD  4ssrE edl2o
7514 HO ZEAQIMNGI0 . JANG 484114 &1
750 HD P PRSI0 7450 48131 EB/0
S 104D S040/20018/10 650 SO0t AD  EAEN0

Leavenworth, Kansas 66048
{913) 682-3142

Manufactured & Guaranteed by
MOR-GAIN

)
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Call Toll Free
1-800-633-3410

for HF transceivers

TEN-TEC Century 21
novice/CW transceiver

Features: = Full break-in ® 70 watts
input ® Solid-state e Built-in speaker
* Receives CW or SSB # Instant band
change » Offset receiver tuning
* Qverload protection ¢ Sidetone with
adjustable level ® Regulated power
supply ® BOthru 20 meters with crystals
supplied.

289.00 st price. Call for quote.

TEN-TEC Triton IV
digital HF transceiver

Triton IV features: 3.5 to 30 MHz
coverage ® Totally solid-state ® Instant
band change ® 8-pole crystal IF filter
¢ Large LED digital readout ® 200W
input all bands ¢ WWV at 10 & 15 MHz
® Full CW break-in ® S-meter and SWR
bridge * 100% duty cycle, full power for
RTTY & SSTV. y

869.00 st price. Gall for quote.

DRAKE
TR-4CW transceiver

TR-4CW covers 80 thru 10 meters
* Modes: SSB, AM, CW # 300 watts
PEP input: SSB, 260 watts: AM & CW
s Transceive or separate PTC o Wide
range reéceiving AGC e Solid-state
VFO e CW semi-break-in » VOX or
PTT = Shifted-carrier CW e Constant
calibration mode to mode,,

699.00 list price. Call for quote.

YAESU
FT-101E transceiver

FT-101E is compietely solid-state
» Coverage: 160 thru 10 meters ® Built-
in AC/DC power supplies ® Built-in RF
speech processor e 260 watts PEP:
SSB, 180 watts: CW, 80 watts: AM
® Solid-state VFO ¢ VOX ¢ Auto break-
in CW sidetone » WWV/JJY reception
» Heater switch.

729.00 jist price. Call for quote.

The NEW KENWOOD
TS-8208 transceiver

TS-820S now has factory installed
digital readout ® 160 thru 10 meter
coverage ¢ 200 watts PEP ¢ Integral |F
shift ® Noise blanker ® VOX & PLL
circuitry » DRS dial # IF out, RTTY,
XVTR capabilities ® Phone patch IN
and QUT terminals ® RF speech
processor.

1048.00 st price. Call for guote.

HYGAIN 3750

HF transceiver

The 3750 is the ultimate transceiver.
e Covers 160 thru 10 meters e Ad-
vanced PLL « Narrow band SSB crystal
filter .eliminates receiver image &
spurious response problems ¢ 200
watts input » Gated, adjustable noise
blanker * Transmitter has audio com-
pression circuit & auto level control
¢ And s¢ much more!

1895.00 jist price. Call for quote.

Remember, you can call TOLL-FREE: 1-800-633-3410 in U.S.A. or call 1-800-292-8668 in
Alabama for our low price quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday.

"}""IM'
BANKAMERICARD

Long’s EleCtronics s masa charge

MAIL ORDERS: P.O. BOX 11347 BIRMINGHAM, AL 35202 » STREET ADDRESS: 3521 10TH AVENUE NORTH BIRMINGHAM, ALABAMA 35234
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Call Toll Free
1-800-633-3410

for 2m transceivers

[0 0. 5 2 [Em||'®
‘O'(‘JC\"
QS & _
Rl iy

KENWOOD TR-7500 ICOM IC-245 YAESU FT-221R
2m transceiver 2m transceiver 2m transceiver
The TR-7500: » PLL synthe- |C-245 has: ® LS| synthesizer 144 to 148 MHz coverage in 8 bank
sized ¢ 100 channels (88 pre-~ PLL e 4-digit LED readout® Transmit segments ® Built-in AC/DC power
programed, 12 extras are diode & receiver frequencies are in- supply * Modes: SSB, CW, FM,
programmable) * Single-knob chan- dependently programmable cn any AM ¢ VOX o CW break-in ¢ PLL
nel selection * 2-digit LED frequency separation ¢ TX output: 10 W circuiiry ® Noise blanker ¢ External
display ® Powered tone pad connec- PEP e Receiver front-end is a balance touch pad connector ® 11 crystal
tion ® 10 watts Hl output, 1 watt LOW of low-noise, high-gain MOSFET &a5 channeis (88 total channels) ® Selec-
cutput, section filter. table 600 KHz repeater offset.
299.00 st price. Call for quote. 499.00 jist price. Call for guote. 595.00 jist price. Call for quote.

WILSON 1405
SM 2m hand-

held radio
6 channel operation
*0.3micro volt sen-
sitivity e 12 KHz The NEW KENWOOD 2

ic fitt s [n- .
R Sl TS-700S 2m transceiver DRAKE TR-33C 2m
a'QDTTX/‘&RLgf%gtaI'g TS-7008 has these new built- [~ transceiver
* 10.7 Z ins: ® Digital readout, receiver pre- * 12 channel provision (2 supplied
» Switchable 5W or amp, VOX. semi-breakiin and OW | o Al FET fortond crysal finar fof
IW output e Touch- sidetone! Plus: ® Solid-state con- superb intermad. rejection  Ni-Cad
tone pad included ¢ struction ® AC or DC capability 4 cells supplied e Built-in charger
EeShid gie IRSbiesie band (144 to 148 MHz) coverage @ 11 » Low power drain circuit on
available. fixed channels » 60C KHz repeater squelched receive e Lighted dial

offset. when Using external power,

339.90 iist price. g p
Call for guote. 679.00 iist price. Call for gquote. 229.00 st price. Call for guote.

Remember, you can cali TOLL-FREE: 1-800-633-3410 in U.S.A. or call 1-800-292-8668 in
Alabama for our low price quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday.

| 9 ® -
BARKAMERICARD tr nl ; master charge
welome Kol b

MAIL ORDERS: P.O. BOX 11347 BIRMINGHAM, AL 35202 ¢« STREET ADDRESS: 3521 10TH AVENUE NORTH BIRMINGHAM, ALABAMA 35234
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Call Toll Free
1-800-633-3410

for amplifiers

YAESU FL-2100B
linear amplifier

The FL-2100B has: ® 1200 W PEP e In-
put on 80-1G meters * Primary voltage
change 117 to 234 VAC * Dual meters
for plate current voltage * Adj. SWR
meter ® Individually tuned input coils
on each band e Drive requirement: 30
to 100 'W.

399.00 st price. Call for quote.

DENTRON MLA-2500

linear amplifier

Features: ® Continuous duty power
supply * 160 thru 10 meters ¢ 2000-
plus watts PEP on 8SB = 1000 watts DC
input on CW, RTTY, SSTV * Variable
forced air cooling ® 2 external-anode
ceramic metal triodes operating in
grounded grid ® Covers MARS without
maodifications.

799.50 iist price. Call for quote.

DENTRON MLA-1200
linear amplifier

The MLA-1200 is designed to fill the
gap between your baretoot transceiver
& a full 2 KW amplifier.  Single
external-anode ceramic/metal triode
yields.1200 watts PEP on SSB & 1000 W
DC on CW = Maost other features same
as MLA 2500 ¢ AC power supply is list
priced at 159.50. « DC power supply
available. S ——

399.50 iist price. Calil for guote.

DRAKE L-4B
linear amplifier

The L-4B features: 2000 watis PEP on
SSB, 1000 watts DC on CW, AM, &
RTTY # High efficiency Class B
grounded grid circuit ® Transmitting
AGC e Broad-band tuned input
® Directional wattmeter  RF neg.
feedback e 2 taut-band suspension
meters ® Solid state power supply.

895.00 iist price. Call for guote.

TPL 702
2m RF amplifier

TPL 702 has: = Solid-state = Linear
switch (FM/SS5B) e Broad band e In-
put: 10W to 20W, output: 50W to 90W
¢ Typical: 10W in/70W out ® Frequen-
cy coverage: 143 to 149 MHz. 702B (list
price: 179.00) available, typical: 1W
in/70W out. Input 1W to 5W, output:
60W to BOW.

149.00 jist price. Call for quote.

DRAKE AA-10
2m power amplifier

The AA-10 power.amplifier is made for
use with the Drake TR-22C or any
transceiver with up to 1.8 watts output
power, = 10 dB power increase = At
least 10 watts output @ 13.8 VDC ® No
relays—automatic transmit/receive
switching ® Compact.

49.95 st price. Call for quote.

Remember, you can call TOLL-FREE: 1-800-633-3410 in U.S.A. or call 1-800-292-8668 in
Alabama for our low price quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday.

: ??r?rrr-
BANKAMERICARE

MAIL ORDERS: P.O. BOX 11347 BIRMINGHAM, AL 35202 «
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Call Toll Free
110

1-800-633-

for microphones

KENWOOD MC-50
desk microphone

The MC-50 dynamic mike has been
designed expressly for amateur radio
operation. ¢ Complete with PTT &
LOCK switches e Easy conversion
from Hl to LOW impedance e Uni-
directional ® Mike plug on coil cord for
instant hook-up to any Kenwood rig.

39.95 st price. Call for quote.

ELECTRO-VOICE
719 desk microphone

The 719 has two talk switch positions,
grip-to-talk & push-to-talk. Features:
® 8G to 7000 Hz frequency response
* Ceramic generating element ¢ High
Z outputimpedance ® Omnidirectional
polar pattern. Simple instructions in-
cluded for change of talk switch posi-
tion.

19.00 45.00 list price.

SHURE 444
adjustable desk mike

The Shure 444 microphone head can
be raised or lowered approx. 2% for
the most comfortabie talking position.
PTT switch with optional locking
feature. Omnidirectional polar pattesn,
frequency response: 300 t6-3000 Hz.

58.50 iist price. Call for quote.

desk microphone

The YD-844 is designed for use with
your Yaesu transceiver or transmitter.
s Dynamic generating element  Fre-
quency response: 350to0 2700 Hze PTT
switch & lock switch ® 50 K ohm » Coil
card and migrephone input plug for
instant hook-up.

29.00 st price. Call for quote.

SHURE 414A
compact hand mike

The 414A is ideal for your portable
transceiver. ® One-half the size of most
hand mikes & Omnidirection polar
pattern # Frequency response: 400 to
4000 Hz ¢ High impedance » Output
level 54.5 dB e 5% foot ¢oil cord with
input plug.

45.50 jist price. Call for quote.

DRAKE 1525 EM
hand microphone

The 1525 EM is an aute-patch encoder
& mike in one compact unit. ® High
accuracy |C tone generator, no fre-
quency adjustments e Digitran®
keyboard ® Low output impedance
¢ 4-pin plug & coiled cord allows use
on most {ransceivers.

49.95 cui today for yours.

Remember, you can call TOLL-FREE: 1-800-633-3410 in U.S.A. or call 1-800-292-8668 in
Alabama for our low price gquote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday.

MAIL ORDERS: P.0. BOX 11347 BIRMINGHAM, AL 35202 » STREET ADDRESS: 3521 10TH AVENUE NORTH BIRMINGHAM ALABAMA 35234

Longs Electronics .
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Call Toll Free
1-800-633-3410

for antennas

DENTRON all band HF
doubiet antenna

This all band doublet orinverted anten-
na covers 160 thru 10 meters. It has a
total length of 130 ft. of 14 gauge
stranded copper wire. Tuned & center
fed thru 100 ft. of 470 ohm PVC covered
transmission line. Assembly is com-
piete.

24.50 ca today for yours.

|
HYGAIN TH3MK3

HF 3-element beam

Covers 10, 15, and 20 meters.
Features: ® Separate & matched Hy-Q
traps for each band ® Feeds with 52
ohm coax ® Up to 8 dB forward
gain e 25 dB front-to-bhack
ratio ® Max. power input 1 Kw on AM,
2 Kw PEP » SWR less than 2:1 on all
bands.

199.95 Jist price. Call for quote.

CUSHCRAFT ATB-34
HF 4-element beam

Catch DX instead of chasing DX with
the ATB-34! » Covers 10, 15, and 20
meters ® High-Q coax traps rated for2
Kw power ¢ Direct52 ohm feed thru1-
1 balun ® Forward gain: 7.5 dB, all
bands ® Frant-to-back ratie: 30
dB e Turn radius: 18° 9 ® Wind sur-
vival: 90 MPH, Tangs

239.00 iist price. Call for quote.

?

ANTLER
A-280

2m mobile
antenna

The A-280 is as close ‘
to the ideal antenna as
you can get. Fea-
tures: ® Precision tun-
ed coil * 47" tapered
17-7 stainless steel
whip ® VSWR: less
than 1.3 e Certified 3
dB gain » Magnetic
mount has roof-top
stability to withstand
winds up to 100 MPH.

39.95 st price.

Call for quote.

CUSHCRAFT A144-20T
20-element twist antenna

A144-20T has 10 elements horizontal &
10 vertical. ® Uses 2 Reddi Matched
driven elements & simple coax phasing
systemn to give horizontal, vertical, left
or right circuiar, & axial
polarization ® Forward gain: 12.4
dB e Front-to-back ratio: 22
dB = Boom length: 12', Weight: 6 lbs.

54.95 jist price. Call for quote.

HUSTLER 4BTV
10, 15, 20, & 40
meter vertical

HF antenna

Band width at its
broadest! « SWR 1.6
to 1 at band edges
¢ Solid 1 inch
fiberglass trap forms
for optimum electrigal F
& mechanical stability

s 1%4" aluminum wall

sections = Optional 75~
meter operation possi-

ble ® Feed with 50 ohm

coax ® Length: 21" 5",

Weight: 15 Ibs.

79.95 iist price. @

Cail for quote.

Remember, you can call TOLL-FREE: 1-800-633-3410 in U.S.A. or call 1-800-292-8668 in
Alabama for our low price quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday.

BANKAMERICARD
wnbboame Ko

Longs Electronics

MAIL ORDERS P.0. BOX 11347 BIRMINGHAM, AL 35202 & STREET ADDRESS: 3521 10TH AVENUE NORTH BIRMINGHAM, ALABAMA 35234
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Call Toll Free
l°800°633°3410

for accessories

iy
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DEL
ng} 12202

ESI POS-1220Z
power supply

This one really works! ¢ 13.8 VDC
regulated power supply ® Current
rating: 20 amps continuous, 30 amps
surge * Fuse protected ¢ LED power
indicator ® ON/OFF switch on front
panel. This unit will power a TR-7400A
ANDra KLM 180 watt 2m amplifier!

69.95 cail for yours today,

NYE VIKING
114-320-003 key

This heavy-duty key is constructed on
a heavy die-cast base. The hardware is
nickel-plated. Has smooth adjustable
bearings and heavy-duty coin siiver
contacts. Black wrinkle finished base,
switch and Navy knob.

10.60 cail for yours today.

BIRD Model 43
Thruline® wattmeter

The model 43 features: ®« 50 ohms
nominal impedance » YVSWR insertion
with N connectors: 1.05 max. ¢ Ac-
curacy: plus ar minus 5% of full scale
+ Shock mounted 30 microamp meter
has 3 expanded scales of 25, 50, & 100
to permit direct reading of full scale
power from 100 milliwatts to 10,000
watts ® Plug-in elements are optional.
2 to 30 MHz, 42.00. 25 to 1000 MHz,
36.00. Other elements and accessones
are available. o

120.00 st price. Call for quote.

The NEW DENTRON
BIG DUMMY

Now you can tune-up off the air with
Dentron’s Big Dummy load. A full
power dummy load, it has a flat SWR,
full frequency coverage from 1.8 to 300
MHz and a high grade industrial cocl-
ing oil furnished with the unit. Built to
last! Fully assembled and warrantied.
Help cut out the QRM factor now!

29.50 cai for yours teday.

DRAKE W-4
RF directional wattmeter

W-4 covers 2 thru 30 MHz ¢ 2000 watts
continuous duty power capability
* Line impedance: 50 chm resistive
* VSWR insertion: no more than 1.05to
1 e Accuracy: plus or minus 5% of
reading ® 4 position switch selects:
scale, forward, or reflected power.

72.00 st price. Call for quote.

MFJ 5
W FILTER svgenvTy

s

MFJ 2BX -
super CW filter

The MFJ CW filter has: * Selectable
band- width: 80, 110, 18¢ Hz » 60 dB
down one octave from center frequen-
cy of 750 Hz far 80 Hz BW * Reduces
noise 15 dB ® 9 V battery ® Plugs in
between receiver and phones ¢ 8-pole
active iC filter.

29.95 cai for yours today.

Remember, you can call TOLL-FREE: 1-800-633-3410 in U.S.A. or call 1-800-292-8668 in
Alabama for our low price quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday.

BANKAMERICARD

webiome Here

Longs Electronics .&

master charge
THE INTRRBARN EARD

MAIL ORDERS: P.O. BOX 11347 BIRMINGHAM, AL 35202 &« STREET ADDRESS 3521 10TH AVENUE NORTH BIRMINGHAM, ALABAMA 35234
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A. Sturkoe VESNS
Ft. Smith NWT
Canada

VEG DXer
Tells All!

-- what to do all winter

D uring the fall of 1971, |
took the opportunity
to transfer from VEG land to
VE8 land to work in what
was at that time the largest
national park in the world, a
total of 17,300 square miles
of wilderness.

Wood Buffalo National

Park straddles the boundary

144

between the Province of
Alberta and the Northwest
Territories. The park holds
the distinction of having the
largest herd of free-roaming
bison in the world and the
nesting site of the endangered
whooping crane.

We arrived in the small
community of Fort Smith,

From feft to right: VESNS, VESLG and VESRZ.

N.W.T., with an approximate
population of 2,500, on Janu-
ary 12, 1972; it was -40° C.
After traveling for 1400 miles
on winter roads with a house
cat and a back seat full of
house plants which were still__
alive, it was a godsend to be

at our new home. [t was a

land not very well known by

s

et

the average North American,
let alone the average radio
ham.

The area is located in the
northwest extremity of the
Great Northern Plains, well
within the Boreal Forest
Region. It is a fand of sharp
contrasts, 24-hour daylight, a
semiarid region with 10-12
inches of precipitation per
vear, and hordes of mosqui-
toes and black flies that could
drive a human being crazy in
hours. 1t’s a land of northern
lights, -50° C., dog teams,
hunting and trapping still a
way of life, short winter days,
and ice crysials to brighten
the way.

At the time of my arrival,
Terry Keime VES8OK was an
avid DXer. | enjoyed the
bands from this QTH. VESs
were in demand, which made
DXing interesting. With the
eventual arrival of VES0O
and VE8RO on the same
block, would you believe we
had QRM alley in VES land?

. There it was in full bicom. i

checked out the ham popula-
tion, and, according to the
list, there were 82 licensed
operators, with approxi-
mately 20 active hams. And
three of them were on the
same block.

Time was the pacifier untii
the opportunity presented
itself — a move t6 the other

.side of town. Now was my

chance to get away from rf
burns on everything |
touched.

Once we were settied in,
with beds on the floor and
boxes piled everywhere, my
thoughts turned towards an
antenna structure. The days
were becoming shorter and
colder rapidly. The concrete
base was poured by candle
light, and prayers were said
for a warm weekend, just one
good weekend to put up the
structure. God was willing,
and the antenna was on top
with hours to spare. The fol-
lowing week proved how
unpredictable the weather
can be — snow and wind with
minus 10° C. (It's a smug
feeling te have all the outside
work done.) The antenna
performed as expected,



loaded well, and all that was
left was to pile up the DX.

But my rule of the roost
was soon to be shattered with
the arrival of an old friend,
Gerry VEBLG, a graduate
from an electronics school
and now a radio inspector
with the Department of Com-
munications in Fort Smith,
N.W.T. The die was cast.
Gerry was moving in next
door! How is this possible
with 2 million square miles of
VE8 land? Two DXers
squeezed intoc an area of
1,000 square feet made me
waonder at the mathematical
odds and shake my head.

Once the initial shock was
over and | became somewhat
rational, we discussed old
times, invariably getting
around to amateur radio. A
plot was formed. VESLG had
intentions of purchasing a
Wilson 520 (for the unini-
tiated, the Wilson 420 has 4
elements on a 30’ boom; the
520 has 5 elements on a 40’
boom) and a self-supporting
64" tower to support the
beam (with a Ham Il rotator
to turn it}. The entire con-
struction praocedure went well
and 5 elements were soon up.

The area of residence of
VEBNS and VEZLG was
taking on an air of space age
mystery. In the space of 100,
two 64’ towers and one 40’
tower, supporting a Wilson
520, 420, and 415, and an
inveried vee for 40 and 80,
were serving two amateur
radio stations — the VESLG
Kenwood twins and the
VESNS TR-3 Drake line. We
were rather amused whenever
people or vehicles passed by.
Invariably they slowed down
to look at all the flying
aluminum and shake their
heads, with quizzical looks as
if to say, “What is going on
here?”’ Thank goodness for
rather nonstringent town
bylaws, or we would not have
been allowed to proceed.

Tests were started imme-
diately, and, as expected, the
beam performed accoerding to
specifications. We decided to
hook both tfransmission lines
to an anienna switch. Since

VESNS' beam was only 50
away, it presented no prob-
lem to extend a coax a little
bit.

The results from the
experiment were confusing.
With both beams pointing to
Europe, transmitted signal
strengths were basically the
same in all cases. However, on
recejved signals the 520 beam
registered as much as 3
S-units over the 420 beam. In
some cases we were unable to
copy signals on the 420 beam
which were an $2 on the 520
beam.

With beams pointing
toward ZL-VK land, again we
were in for a surprise. ZLs
were consistently giving
better reports from the 420
beam than from the 520
beam, by as much as 1 S-unit.
At no time were the trans-
mitted signals better on the
520 beam. Received signals
were better by as much as 3
S-units on the 520 beam.
Perhaps further experiments
will be carried out to deter-
mine whether adjustments to
both beams may change the
present pattern. However, the
experiments were a ot of
fun. Maybe the old adage,
‘“"the bigger the better,” does
not hold true in this case.

It is impossible to work on
the same band. However,

VESNS contemplating the job.

with 15m openings, VESNS is
able to operate with mini-
mum QRM. If all the bands
are out, then work is con-
tinued on the 2 accu-keyers,

with one working and one’

more to go. But that's
another story.
A matter of interest to

hams looking for contacts in

From front to back: the Wilson 520, the Wilson 415, and the

Wilson 420.

zone 1 VE8 land — VE8RYZ,
VESLG, VEBOV and VE&NS
are active on 20, both CW
and SSB. VE8BNS is the Q5L

bureau VES
land.

A thought just occurred to
me, | haven't.poticed any rf
burns at this QTH. Could it

be there never were any?

manager for
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Tufts Radio Electronics ® 209 Mystic Avenue ® Medford MA 02155 @ {617) 395-8280

— PROFESSIONAL HEADPHONES
TELEX. & HEADSETS

BOCM MIC HEADSETS

For the uitimate in communications convenience and efficiency select a boom mic headset. Long-time favorites of professional
communications, boom mic headsets ailow more personal mobility while always keeping the mic properly positioned for fast, precise voice
transmission. Boam microphones are completely adjustable to allow perfect positioning. And, boom mic headsets leave both hands free to
perform other tasks.

Al models are supplied with “‘close-talking’” microphenes to limit ambient noise pick-up and provide superior intelligibility. Each model has
a convenient, inline push-to-talk switch, which can be wired for either push-to-talk relay control or mic circuit interrupt for vaice operated
transmitters. The switch may be used as a momentary push-button ar it can be lacked in the down position. All models have tough, flexible,
8 foot cords which are stripped and tinned, unterminated. Communication grey with black trim.

MODELC 610

~

MQODEL C-610 Economical, dual receiver
magnelic headphone. Delivers clear re-
ception. Lightweight and comfortable yet
MODEL C-1320 MODEL C-1210 ruggedly constructed for daily use. Ear-
cushions seal out distracting noise and
are removable for cleaning. Price: $9.95
MODEL SWL-610 Similarto Model C-610
but with 2000 ohm impedance. Ideal for
shortwave receivers requiring high im-
pedance headphones. Price: $9.95

MODEL C-1210 Medium priced. dual re-
ceiver dynamic headphone. Precise
sound reproduction. Deluxe foam-filled
earcushions are extremely comfortable
“for those long sessions. The removable
cushions reduce ambient noise penetra-
tion and concentrate signal strength.
Great for noisy environments or tor dig-
ging out weak signals. Pricer $28.30

MODEL C-1320 Our finest communica-
tions headphone. Audiometric-type dual
dynamic receivers assure the ultimate in
reception and performance stability. Ex-
tremely sensitive receivers provide high
output levels even from weak signals.
Luxurious foam filled circumaural ear-
MODEL CM-610 cushions are removable for cleaning.
Price: $37.90

Dealer Programs
NOW Available

MODEL CM-13208

MODELCM-1210

DUAL MUFF HEADPHONES Lol
The following headphones offer outstanding sound quality and superb comfort for long term wearing. All the models have circumaural
earcushions to seal out distrasting ambient noise and concentrate the signal at yvour ear. Foam filled vinyl earcushions on Models C-1210 and
C-1320 add an extra margin of comfort, Adjustable headbands and self-aligning earcups assure proper fit. All models are equipped with a
five foot cord terminating in a standard .250° diameter phone plug and have 3.2 ta 20 Ohm impedance. Communication grey with black
trim.

MODEL CM-610 Lightweight, dual receiver MODEL ' C610 SWL-BID | C-1210 C-1320 CM-610 [CM-1210 | CM-1320 | CM-13205
magnetic headphone (similar to Model Headphone Smsu:w'.!r' 10348 SPL [103dB SPL [103¢B SPL | 105dB SPL [103dB SPi1(34B SPL |T0SdB SPL | 105dB SPL
C-610). Ceramic boom microphone with -51 Ref 0002 Cynes/cm?| =5¢ =EdB =3B =548 *5dB *3dB *hdB *5dB
dB output. Can be used with any mobile or @ YmW npat, 1kHz
base station with high Z mic input and 3.2 =
to 20 ohm audio output. Price: $42,80. Headphone Frequency 40- 40- 20- 20-- 40- 20- 20- 20-
e s e Atk 7 Response [useable) 15,000 Hz | 15,000 Hz | 20,000 Hz| 20,000 Hz | 15,000 Hz | 20,000 Hz | 20.000 Hz| 20,000 Hz
- eluxe dual receiver
dynamic headphone with audiometric-type Headphone 4.2: 3.2- 3.2- 3.2- 3.2 3.2- 5 3.2
headphons elements (similar, to Modeal impedance 20 chms | 2000 0hms| 20 ohms | 20 ohms | 20 ohms | 20 ohms | 20 ohms 20 ohms
C-1320). Ceramic boom microphone with Microphone = - - - 50- 50- 50- 50-
-51 dB output. For use with any mobile or Frequeney 8000 Kz | 8000 Bz | 8000 Hz 8000 Hz
base station requiring high impedance mic Response
input and 3.2 to 20 ohm audio output. = 3
Price: $68.30. Microphane | = - - - High High Hhgh High
|mpedance

MODEL CM-1210 Rugged, reliable, dual Micro

y : ‘ el phone - - - — —51dB ~51dB ~51dB 51dB
receiver dynamic headphone (simifar to Sensitivity ~548 548 548 +E4B

Model C-1210). Ceramic boom microphone

with -51 dB output For use with any Below 1 volt/mictobar

mobile or base station with high Z input and at 1kHz

3.2 to 20 ohm audioc ocutput. Price: $56.90. Cord 5 5 5 5 [} g 8 8
MODEL CM-13208 Deluxe single receiver | i 1

dynamic headphone with audiometric-type Plug 250" cia | 250" dia. | 250" cia | 280" dia | unter- unter- unfer- unter-
headph;:me element (similar 10 Model minated rinated minated minated
C-1320), Ceramic boom micraphone with

-51 dB output. For use with any mobile or Gross Weight 8oz 8oz 12 0z. 15 02. 12 0z 15 0. 18 0z. 13%1;)2'
base station requiring high impedance mic 1227g) (341g) {426g) {5119) 1341g)
input and 3.2 to 20 ohm audio output. | epi50 Number £1630-083| 61530-062( 61210-081| 51320-012|61630-064 | 61200-058| 61320-013| 61320-015

Price: $54.50.

Tufts Radio Electronics ® 209 Mystic Avenue ® Medford MA 02155 @ (617) 395-8280
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SST T-1 RANDOM WIRE ANTENNA TUNER
ASTATIC

All band operation (160-10 meters) with MICEOFH MBS

most any random length wire. 200 Watt
power capahility. Ideal for portable or home

operation. A must for Field Day. Size: 2 x SILVER EAGLE — $69.95
- 4-1/4 x 2-3/8. Buili-in neon tune-up indica- 1-, T-UGS-D104, transistorized ............. $48.60
tor. Guaranteed for 90 days. Compact — j - T-UG9-D104, “Golden Eagle,” transistorized $95.40
easy to use. Only $29.95. - L, T-UG9-D104, “Silver Eagls,” transistorized . $69.95
u UG-D104, cezamicor cxystal . . ... ........ $42.60
SLINKY! %
power ® Kit

CES Touch Tone Pads

® Model 200V — acoustic coupling. $59.95
® Model 210 — for mounting on walkies or
hand-helds. $54 .95

® Model 220 — CES can now offer you a
TOUCH TONE back for Standard Commun-
ications hand-held radios. This is the com-
plete back assembly with the TOUCH
TONE encoder mounted and ready to plug
into the private channel c¢onnector. Also
inciuded is a LED tone generator indicator
and an external tone deviation adjustment.

NMow get TPL
guality and reliability at an economy
price. The new Econc-Line gives you
everything that you've come to expect
from TPL at a real cost reduction. The
latest mechanical and eiectronic construc-
tion technigues combine to make the
Econoc-Line your best amplifier value.
Unique broad-band circuitry requires no
tuning throughaout the entire 2-meter band
and adjacent MARS channels. See these
great new additions to the TPL COMMUN-
ICATIONS product line at your favorite
amateur radio dealer.

For prices anad specifications please write
for our Amateur Products Summary! FCC
type accepted power amplifiers also avail-
able. Please call ar write for a copy of

A LOT of antenna in a LITTLE space

by
: ,I’l New Siinky® dipoie* with helical
Mode : loading radiates a good signal at 1/10
210 rpl for an Economy Price?™. wavelength long!
THAT'S RIGHT!
Sl /e Y - 5 *pateni No. 3,858,220
ik e introducing the ECONO-LINE SR Be b i e
s R Ruly £a WO _—
£h Gl ol Model Input Output Typical Fraguency  Price 2L X
EN {7 M7 702 G20OW 50.80W 10 in/70 out 143149 MHz §132.00 cg -zl
EAD B 7023 14w G0-80W 1in/70 out 143.149 MH: $169.00 .
R e 10 FE) Semed 4
COMMUNICATIONS 7

ifis Ll 5-Fit Chax Lauh SO

B\, Wl T

=%

Izt TRgaT viw

.‘s-ﬁit,ds SR aTIE LU NEe el afw
* This eleciricaity small B3 75, 40, & 20 meter antenna cperales
alany length from 2410 70 feel & fo extra balun or Iransmalch
negeded = portable—erects & stafes in minuies + sinall
enpugh tofil in atlic of apartment * fulllegal power & low SWR
overcomplete B0/ 75, 40, & 20 meter bands + much lower atmo-
spheric noise pickup than a venical and needs no radials » ki
includes a pair of specially-made &-inch tia. by 4-inch Jong

_coila, containing 335 feet of radiating conductor, balun, 50 fl

AG58/U coax, PL25Y connector, nylon rope & instruction man-
ual + nowin use by US Dept. of State, US Army. radio schools,

TPL’s Commercial Products Summary. plus thousands of hams the world over,

$74.95.

-
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FT 301 160M-10M Transceiver — 200 WPEP $769 Accessories:
FP 301 DIG 160M-10M Transceivar — 200 WPEP 935 FC-6 6M Converter ‘. 24
FP 301 AC Power Supply 125 FC-2 2M Converier - 25
FP 301 CID AC P.5. w/Clock and CW ID 209 FM-1 FM Detector 20
FRG-7 General Cov. Synthesized Receiver 295 - Aux/SW Crystals B
QTR-24 Yaesu World Clock 30 XF-308 AM-Wide Filter 40
FT-101-E XF-30C 600 Hz CW Filter 40
160-10M XCV R W/Processor 729 XF-30D FM Filter 49
FT-101EE SP-1018 =~ -... Speaker 22
160-10M XCV R W/O Processor 649 FL-101
FT-iMEX SOLID STATE 160-10M
160-10M XCWVR W/O Processar TRANSMITTER 525
AC Only, Less Mike 589 Accessories:
FL-21008 Linear Amplifier 399 AFP-101 RF Speech Pracessor —--- 79
FTV-6508 6M Transverter 199 MONITOR/TEST EQUIPMENT-
FTV-250 2M Transverter - 199 YC 500 J 500 MHz {10 PPM]
FV-101B External VFO 109 S 249
SP-101B Speaker 22 YC 5008 500 MHz {1 PPM)
SP-101PB Speaker/Patch 59 Counter 209
YO-100 Monitor Scope 199 YC 500 & 500 MHz (002 PPM)
YD-844 Dynamic Base Mike 29 Counter 537
FA-O Cooling Fan 15 Y0-100 Meonitor Scope 169
MMB-1 Mobile Mount 19 YP-150 Dummy Load/Watt Meter 69
RFP-102 RF Speech Processor 79 YC-601 Digital Readout
XF-30C 600 Hz CW Filzer ac (101/401 series) 169
FR-1015 VHF FM & SSB TRANSCEIVERS
SOLID STATE 160-2M/SW RCVR 489 FT-620B 6M AM/CW/SSB 365
FR 101 DIG FT-221 2M AM/FM/CW/SSB 629
SOLID STATE 160-2M/SW RCVR 599 . Accessories:
FT 3018 160-10M A0WPEP 559 MMB-4 Mobile Mount
FT- 101E TRANSCEIVER FT 3018 160-10M 40WPEP Digital 765 (FT-620B, FT-221) 19
Name Call Dealer Programs
c I
Address NOW Available
City State Zip
Master Charge
Order: A ] E
Radio Electronics 2 PHCLEAT RPN 635
- Visa
209 Mystic Avenue
Prices FOB Medford

MA., MA residents add 5%
sales tax. Minimum $3.00
for shipping & handling on
all orders.

| Medford MA 02155
(617) 395-8280

FREE Gift With
| Every Order!

O Check enclosed O Visa © Master Charge O American Express

Interbank #
Card expiration date

Credit card #
Signature

Deaaler programs
NOW available!

Tufts Radio Electronics ® 209 Mystic Avenue ® Medford MA 02155 ® (617) 395-8280
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HAM RADIO /
MOBILE

COMMUNICATIONS

A

THOMSON- CSF

ELECTRONICS

MODEL NETPRICE 103R $39 95
12v4 $19.95 *13HM 4 $41.95
600 $20.50 104R $49.95
102 €24.95 12/115 $69.95
612 $27.95 108RA $79.95
107 $28.95 108RM $99.95
12 HM 4 $29.95 109R $149.95

MODEL 108RM

NPC 12 Amp Regulated
Power Supply.

Solid Statae.

3-Way Protected.
Current Meter,

This heavy duty unil quietly converts 115 volls AG to 13.6 volts DC
=+ 200 millivolts. 8 amps continuous, 12 amps max. Al sclid state.
Features dual current overload and overvoltage protection. ldeally
suiled lor operating mebile Ham radio 2 meter AM-FM-SSB trans-
celvers in your home or office. Can also be ysed lo trickie-charge 12
vall cas batteries

TYPICAL MAXERUN
Qutpu: Vollage 13.6 ¢ 2v0C 136 .« 3VDC
Lines/Load Regulation 20 mv £0 mv
Ripple/Naise 2mVy RMS 3 mV RMS
Trans:ent Resgonse 20 uSec
Current Corununus & Amp
Current Limit 12 Amp
Current Folchack 23 Amp
Qvarvallage Protection 145V 1BV

Case: 414" (H] x 75" (W) x 3% (D). Shipming Weight. §.5 lbs.

ALSO AVAILABLE A5 MODEL 10BRA
WITHOUT METER AND OVERVOLTAGE
PROTECTION.

MODEL 12HM4

NPC 2.5 Ampe Regutated Power Supply.
Solic State. Short Circuit Protected.

ALSO! Awvailable as
13 HM 4 with built-in
loudspeaker.
Outpul Veltage
Continuous Cutrent
Regulanon
Ripple/Noise

Case: 37" (H) x 47 (W) x 54" (D).

MODEL 107

NPC 4 Armp Power

. Supply, 6§ Amp Max.
Solid State. Overload
Protected

Low cost reguiated power supply
quietly canverts 115 voits AC to
13.5 volts DC =200 millivolts.
1.5 amps continuous, 2.5 amps
reg, Ideally suited for cperaling
mobile CB transceivers in your
home or otfice base station.

TYfICAL MAKIM UM
13.5 + 5VDC ALY
1.5 Amnip

2.5 Amp

5mV AMS 10 mV RMS

Shipping wWeignt: 3 Ibs.

Functions silenily in corverting 115 volts AC to 12 volis DC. 4 amps
continuous, 6 amps max. Enables anyone to enjoy CB radio, car 8-lrack
cartridge, casselle player or car radin in a horme or office.

.Centinugus Current (Full Loacd)
Outpul Voltage (No Load)
Quiput Vo'tage (Fult Lead]
Futering Capacor
Ripp!e (Fuit Load}

Short Circuil Pralection

Case: &7 (H) x 4% |W} x 5%~ (D).

MODEL 109R

4 Amp

16 ¥ max

12 ¥ min

10,000 uF

5V RMS
Thermal Breaker

Shipping Weignl: 5 fbs.

NPC 25 Amp Ragulated Power Supply, 4-Way Protected. -
Qutput Voitage and Current Meters,

Extra heavy-duty unit quietly converts 115 volts AC to 13.6 volts DG+ 200
millivolts. 10 amps continuous, 25 amps max. All solid state. Features

dual current overload, overvollage

and thermal protection. ldeally suiled

for operating mobile Ham radio and linear amplifier in your home or office.
Excellent bench power supply lor testing and servicing of mobile commu-

nications equipment

Quiput Voltzage
Lire/Load Regulation

Transien: Response
Current Corinuius
Current Limil
Overvoliage Protection
Thermal Overioad

Case: 4%

ex(:ﬂllenl DC stawifity is important,
sadio transm:

TYPICAL MAXINUA
3.8 L. 2VDC 138 « AVDC

O my 100 my

S m¥ RMS 10 mY¥ RMS

20 uSec

10 Aep

28 Amp

145y 13V

1609F

" {H) % 87 (W) x 8% {D). Shipping Weight: 15 los.

MODEL 104R

NPC 6 Amp Power Supply
Regulated.

Solid $rate. Dual

Overload Protection.

Converts 115 volts AC to 13.6 volts
DC =200 millivolts. Handles 4
amps continucus and 8 amps max.
ideaily suited for applications where
such as CB sransmission, small Ham

and high quality eight-Eack car stereos. Czn be used to

Fickle-charge 12 volt car batleries.

MIAX IR
Outpul Yoltage 13.6 £ 2V0DT
Line/Load Regulat-on 2C mV
Ripolel Noise 2mV aMS
Transien Response 20 uSec
Current Continuous 4 Ampo
Currant Limit & Amp
Current Foldback 2Amp

Case: 3127 {H) % 84" (W) x 617 {D). Shipping Weight: € Ibs.

REGULATED

MODEL 12084
FoR c.8.
TRANSCEIVER
5 VAC/1D B VDC 2 6 AMP REG

MODEL 103R

NPC 4 Amp Regu’ated
Power Supply.

Salid State, Dual
Overload Protectior:.

Converts 115 volls AC t0/13.6 volts DE 3200 millivolls. Handles 2.5
amps continuous and 4 amps max. Ideally suited for applications
where no hium and DG stabilty are important such as CB transmission,
small Ham radio fransmilter, and high quality eight-track car stereos.
Can alsu be used 1o tnckie-charge 12 volt car batieries.

TYPICAL A KIEALR
Cutpul Voliage 136 —ZVDC 16 23IVDO
Line/Load Reguiation 20 mv oy
Rippie/Naise 2 mV RMS 5 RMS
Trans:ant Response 20 uSec
Current Gontinucus 2.5 Amp
Current Limit & Amp
Current Foldback T Amp
Case: I H x4 W x 557 D). Shippeng Weight £ ips.

MODEL 12v4

NPC 1.75 Amp
Power Suppiy.
3 Amp Max.

Functions silently 1 convert-
ing 115 volts AC 10 12 volts
DC. ideally suited for most
applications Including B-track stereo, burglar alarm. car radio and
cassetts tape player within power rating.

Contingaus Cutrent (Full Load) 1.75 Amp
Qutput Voltage (No Load) 16 ¥ max
Qutpm-Valiega (Fult Load} 12 ¥ min
Fitering Cagiklilor £.000 uF
R:pple (Full Load) &V AMS

Ehort Circuit Protectivn Trermal Ereakar
Case: 37 (H) x 47 (W) x 5% (). Supping Waiant 3 ibs.

MODEL 102

NPC 2.5 Amp
Power Supply

4 Amp Max. Solid State.
Qverload Protected.

Functions silently in conven-

——— = ing 115 veils AC to 12-volis
DC. 2.5 amps continuous, 4 amps max. Enanies anyone 1o enjoy CB
radio, car 8-track cartridge, cassette tape player or car radio in a home
or office.

Contineoys Cyrrent (F ull Loag) 2.5 Amp
Oulpst Vattage (Mo Load) - 6V max
Qulpul Yokage (Full Lead) T2 ¥ min
Filtering Capacitor 5.000 vF
Ripple (Full Load) 6V AMS

Shorl Circyit Proteclion Thermal Breaker
Case: 3" (H} x 3% (W) x 54" (D). Snipping Weignt' 4 Ibs

AC Volts: 0-3-12-60-300-1,200 (5,000 Ohms per Volt).

® General Muiti-purpose V-0-Ms
® Drop Resistant

® Hand Size

® Model 310 V-O-M

® Type 3.

1. Drop-resistant, hand-size V-O-M with high-impact thermoplastic
case.

2. 20,000 Ohms per volt DC and 5,000 Ohms per voit AC; diode
averioad protection with fused Rx1 Ohms range.

3. Single range switch; direct reading AC Amp range to facilitate
clamp-on AC Ammeter usage.

RANGES
DC Vots: 0-3-12-60-300,1,200 (20,000 Ohms per Volt).

Ohms: D-20k-200k-2M £2-20M £2 {200 Ohm center scale on low
range}.

DC Microamperes: 0-600 at 250 mV. Dealer Programs
DC Milliamperes: 0-6-60-600 at 250 mV. NOW Available
Accuracy: * 3% DC; t 4% AC; (full scale}. —_——

Scale Length: 2-1/8".
Meter: Self-shielded; diode overload protecied; spring backed jewels.
Case: Molded, black, high impact thermopiastic with slide latch
cover for access to batteries and fuse, 2-3/4™ w x 1-5/16" d x 4-1/4"
h.

Batteries: NEDA 15V 220 (1}, 1%V 210F (1}: Complete with 42"
leads, alligator clips, batteries and instruction manual. Shpg. Wt. 2
Ibs.

Model 310 Cat. No. 3018

Tufts Radio Electronies ® 209 Mystic Avenue ® Medford MA 02155 e (§17) 395-8280
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1rﬂr TEN-TEC

ARGONAUT
09 ARGONAUT, MODEL 509
Covers all Amateur bands 10-80 meters.
9 MHz crystal filter. 2.5 «Hz bandwidth. 1.7
shape factor @ 6/60 dB points. Power
AMPLIEIER required 12-15 VDBC @ 150 mA receive, 800
£ mA transmit &t rated output. Construction:

aluminum chassis, 1op and iront panel,
molded plastic end panels. Cream front
panel, walnut vinyl top and end trim. Size:

Dealer Programs
NOW Available

wave., RF waumeter, SWR meter. Power
required 12-15 VDT & 8 A, max. Construc-
tion: aluminum chassis, top and front panef,
molded plastic side panels. Cream from
panel, walnur vinyl top and end trim. Size:
HWD 4% x 7 « 8, Weight 2% los.

Argonaut, Model 509 .. ... $359.00
Linear Amplifier, Model 405 . 159.00

HWD 4% % 13 x 7. Weight 6 Ibs.

LINEAR AMPLIFIER, MODEL 405

Covers all Amateur bands 10-80 meters.
continuous sine

50 watts oufput power,

Power Supply, Model 251
{Will power both units} . ..
Power Supply, Madel 210
(Will power Argonaut only}

. 85.00

. 30.00

The new ultra-modem fully solid-state TRITON makes operating easier

and a lot more fun, without the limitations of vacuum tubes.

TRITON IV $699.00

For one thing, you can change bands with the flick of a switch and no danger

of ofi-resonance damage. And no deterioration of performance with age.

But that’s not all. A saperlative 8-pole i-f filter and less than 2%
audio distortion, transmitting and receiving, makes it the smoothest

and cleanest signal on the air.

The TRITON IV specifications are impeccable. For selectivity, stability and
receiver sensitivity. And it has features such as full CW break-in, pre-
selectable ALC, off-set tuning, separate AC power supply, 12 VDC operation,
perfectly shaped CW wave form, built-in SWR bridge and on and on.

For new standards of SSB and CW communication, write for full details
or talk it over with your TEN-TEC dealer. We'd like to tell you why “They

ACCESSORIES:

Model 244 Digital Readout

Model 240 Gne-Sixty Converter_

Don’t Make 'Em Like They Used To” makes Ham Radio even more fun.

Model 2435 OW Filter
Maodel 249 Noise Blankar

Maodel 232G Powes Supply
Model 262G Power Supply/VOX .

8 97.00
......... 197.00

fell

TEN-TEC

TRITON IV
Digital Modei b44

09,
. 139.00

KR20-A ELECTRONIC KEYER

A fine instrument for all-around high perfor-
mance electronic keying. Paddle actuation
force is factory adjusted for rythmic smooth
keying. Contact adjustments on front.
Weighting factor factory set for opiimum
smoothness and articulation. Ower-ride
“straight key’’ conveniently located for
emphasis, QRS sending or tune-up. Reed
relay  output. Side-tone generator with
adjustable level. Seif-completing characters.
Plug-in circuit board. For 117 VAC, 50-60
Hz or 6-14 VDC. Finished in cream and
walnut vinyl. Price $65.50
KR5-A ELECTRONIC KEYER

Similar to KR20-A but without side-tone
oscillator or AC power supply. Ideal for
portable, mobile or fixed station. A preat
value that will give years of troublefree
service, Housed im an attractive case with
cream front, walnut vinyl top. For 6-14
VDC operation. Price $39.50

KR1-A DELUXE DUAL PADDLE
Paddle assembly is that used in the KRA0,
housed in an attractive formed aluminum
case. Price $35.00

KR2-A SINGLE LEVER PADDLE
For keying conventicnal “TO" or discrete

character keyers, as used in the KRZ20-A.
Price $17.00
KR50 ELECTRONIC KEEYER

A completely automatic electronic keyer
fully adjustable to yvour operating style and
preference, speed, touch and weithting, the
ratio of the length of dits and dahs to the
space between them. Self-controlled keyer
to transmit your thoughts clearly, articu-
lately and almost effortless. The jambie
(squeeze) feature allows the insertion of dits
and dahs with perfect timing.

An automatic weighting system provides
increased character to space ratio at slower
speeds, decreasing as the speed is increased,
keeping the balance between smoothness at
low speeds and easy 10 copy higher speed.
High intelligibility and rythmic transmission
is maintained at all speeds, automatically.

Memories provided for both dits and
dahs but either may be defeated by switches
on the rear panei. Thus, the KR530 may be
operated as a full iambic (squeeze) keyer,
with a single memory or as a conventional
type keyer. All characters are self-complet-
ing. Price £110.00

SPECIFICATIONS
Speed Range: 6-50 w.p.m.
Weighting Ratio Range:
classical dit length.

30% to 150% of

TEN-TEC ~

$869.00
Memories:

Dit and dah. Individual defeat
switches.

Paddle Aciuation Forxce: 5-560 g

POW\?BCSDHICE 117VAC, 50- 60 HZ 6-14

Finish: Cream front, walnut vinyl top and
side panel trim.

Output: Reed relay. Contact rating.15 VA,

00 V. max.

Paddles: Torque drive with ball
pivot.

Side-tone: 500 Hz tone.

Adjustable out;eut to 1 volt.

Size HWD: 214 x 51487 x 814"

Weight: 1% Ibs.,

bearing

KR50

e

cusheraft 4 eLement sEam ® 10.15-20 METERS

=

Price : $239.95

From one package you receive every component to quickly and easily assemble your
beam, ATB-34's rugged construction, full power handling capability, broad band
coverage, and four active elements will give you superior performance an all three bands.
Qur new coaxial traps are very high Q, resulting in extremely low ohmic losses and
longet full performance elements. They are rated for 2KW power handling. Feed is direct
52 ohm through the 1-1 balun, supplied at no extra cost.

SPECFICATIONS

QLINL_ oowiv> oiave SLINL

s Improves sensitivily and signal-to-noise ratio.
® Boosts signals up to 26 db.

s For AM or S5B.

® Bypasses itself automatically when the transceiver is transmitiing,
» FET amplifier gives superior cross modulation protection.

» Advanced solid-state circuitry.

® Simple to install.

= Improves immunity to transceiver front-end overload by use of its built-in attenuator.
» Provides master power control for station equipment.

Model PT-2 is a continuous tuning 6-160
meter Pre-Amp specificalty designed for
use with a transceiver. The PT-2 com-
bines the features of the well-known PT
with new sophisticated control circaitry
that permitz it to be added to virtually
any Lransceiver with No modification.
No serious ham can be without one.

MODEL PT.2

$69.95

Tufts Radio Electronics ® 209 Mystic Avenue ® Medford MA 02155 ® (617) 395-8280
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4 s Dealer Programs Frequency Bands (MH2)
— =S NOW Available Power ™0 200 a00-
‘ i ATES 30 60 250 500 1000
< i Swatts | - 54 5¢ 5D SE
| 10 watis 10A 1 100 10
= Zwatts | — 254 25€ 280 gSE
: X & I Table 1 ‘:l)w:::~. SOH 504 30((‘ 500 WGEE
100watts [ 100H 100A  100C 1
The indispensable STANDARD jiuat | jn M3 J&¢ < o
SO0 watts | 500H 50 500C 5 5
BIRD model 43 y  ELEMENTS  Sfuas) S0 don oo 1ioms tomms
THRULINE® = (CATALOG  555i4aus | 23004
f—"*'.- NUMBERS) 5000 watts | 5000H
Wattmeter =F
Read RF Watts Directly. - 43 $120
0.45-2300 MHz, 110,000 watts £5%, Low Insertion Elementsi(Tabie 1) 2 302 3
VSWR —1.05. Elements (Table 1) 25-1000 MHz 36
Uneqgualled economy and flexibility: Buy only the Carrying case for Model 43 & 6 elements 26
element(s) covering your present frequency and power Carrying case for 12 elements 16
= needs, add extra ranges later if your requirements
expand. {Specify Type N or SO239 connectors)
Novice Crystals (Specify Band Only)

B G e

"W2AU” BALUN

THE APPROVED LEADING HAM AND COMMERCIAL BALUM IN THE WORLD TGDAY.  /

1. HANDLES FULL 2 KW P[P AMD THEH SOME. Bread| Bandcd 3w Me
2, HELPS T¥i PROBLEMS By Reducing Coa Ling Ratha

o NOUMAR .t iy

TWO METERS Motorcla HT 220 Crystals
CRYSTALS IN STOCK In Stock!
Standard ® |com ® Heathkit ® Ken ® Clegg ® Regency ® Wilson ® VHF

i

15&
: ! 131
AW §§

!

3%

THE PROVEN BALUN

O
O
<X
<
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O
o
<
(o =
70
e
(e
o |
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Eng ® Drake ® And Cthers!
Make/Model

$4.50 @ Lifetime Guarantee
Xmit Freq.

Rec. Freqg.

IS WHAT'S INSIDE

THAT COUNTS!

3. NOW ALL STABILESS S'I EL HARDWARE. 50239 Duublr Slhrel Flated
4. IMPROVES F/B RATIO By Reduci rvg o Line Prokllz
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Save
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RCh- CLL, CERE IIU(NSE DEPT. PLUS THOUSAMDS OF HAMS THE

WORLD OYER
THEY'RE BUILT i'IJ LAST ..o
BIG SIGNALS DON'T JUST HAPPEN.-
GIVE YOUR ANTENNA A BREAK
Comay m 2 modth 1:t malthzs 50 10 75 oher cabalaaced (oan sl 12 50
a1 73 a3 valinced oas. l\ Beded mat nu S o 15 st pabaluced
fegar hiey! le 700 sr 390 ch Baianced
AVAILABLE AT lLL lEAIJING IJEIMIIS IF T, URIIER OTRECT
Tna g signal WZAU Balun rellects the dype of quality that has kept our
piotuct guf tront and cumber § in Baluhs the world gver for the past

Wa'll GUARANTEE

yrary no other Balun, @t
The crigimator of the Balun mith a bullon hghtning sreester ané hang 1o 1t
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SERIES 31 — BNC CONNECTORS

Amphenol’s BNC connectors are small, lightweight,
weatherproof connectors with bavonet action for
quick disconnect applifications.

coupling rings and male contacts are

Shells,

BNC BULKHEAD RECEP-
TACLE 31-221-385 UG-1094
Mates with any BNC plug.
Receptacle can be mounted
into panels up to 104" thick.
$1.25

BNC (M) TO UHF (F) ADAP-
TER 309-2900-385 UG 255
Adapts any BNC jack to any
UHF plug. $3.63

DOUBLE MATE ADAPTER
83-877.-3856 Both coupling
rings are free turning. Con-
nects 2 female components.
$2.72

JACK ADPATER $1.95
575-102-385 Adapts
83-1SP-385 to Motorola type
auto antenna jack or pin jack.
PANEL RECEPTACLE
83-1R-385 8S0239 Mounts
with 4 fasteners in 21/32
diameter hole. $1.17

PANEL RECEPTACLE
83-878-385 SO239SH Mounts
in single 21/32” diameter
hole. Knurled lock nuts pre-
vent turning. $1.59

BNC ANGLE ADAPTER
31-009-385 UG-306 Adapts
any BNC plug for right angle
use. $4.23

BNC TEE ADAPTER
31-008-385 UG-274 Adapts 2
BNC plugs to 31-003-385 or
other female BNC type recep-
table. $4.56

UG~21’3

UG-1094

575-102-385

ENC(F) TO UHF (M) ADAP-
TER 31-028-385 UG-273
Adapts any BNC plug to any
UHF jack. $2.39

PUSH-ON

83-55P-385 Features an un-
threaded. springy shell to push
fit on female connectors.
$2.27

LIGHTNING ARRESTOR
575-105-385 Eliminates static
build-up from antenna. Pro-
tects yvour valuable equipment
against lighining damage.
$4.80

BNC PLUG 31-002-335 UG-
88 Commonly used for com-
munications antenna lead
cables. For RG 55/U & RG
58/U cables. $§1.59

BNC STRAIGHT ADAPTER
31-219-3856 UG-914 1 9/32”
long. allows length of cables to
be joined. Mates with BNC
plugs. $2.12

BNC PANEL RECEPTACLE
31-0023-385 UG-290 Mounis
with 4 fasteners in 29/64”
diameter hole, $1.74

beryllium copper.
plated® to give
constant handling, high
abrasion,

accurately machined from brass. Springs are made of
All parts in turn are ASTRO-
connectors
temperatures and resist

yvou

that can take

ALL BAND PREAMPLIFIERS

PL-259 ... 904
UG-175 (Adapt-
er for RG 58U)

o 2587

* 6 THRU 160 METERS
» TWO MODELS AVAILABLE

« RECOMMENDED FOR
RECEIVER USE ONLY

« INCLUDES POWER SUPPLY

MODEL PLF employs a dual
gate FET providing noise fig-
ures of 1.6 to 3.4 db, de
pending upon the band. The
weak signal performance of
most receivers as well as image
and spurious rejection are
greatly improved. Overall gain
is in excess of 20 db. Panel
contains switching that trans-
fers the antenna directly to
the receiver or to the Preamp.
Model PLF 117V AC, 60 Hz.

UG-274

83-55P-385

Wired & Tested . . .. .. $44.00
Model PCLP Uses
UG-914 NUVISIOr . ... ...,.... $44 00
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Now Rt’s Crystl Clear

Yes, now ICOM helps you steer clear of all the hassles of channel crystals: The new
IC-228 is the same surprising radio you've come to know and love as the 1C-22A,
except that it is totally crystal independent. Zero crystals. Solid state engineering
enables you to program 23 channels of your choice withaut wairing. Now the
ICOM performance you've demanded comes with the convenience you've wanted,

with your new IC-228. Price: 829960

1C-245 Transceiver

The VFO Revolution goes maobile with the unigue, 1ICOM developed
LSt synthesizer with 4 digit LED readout. The |C-245 offers the
most for mobile on the market. The easy to use tuning knob moves
accurately over 50 detent steps and assures excellent contral as
easily as steering the vehicie. With its optional adapter, the |C-245
puts you into all mode operation on 12V BC power with a compact
dash-mounted transceiver. In FM, the synthesizer command fre-
quency is displayed in 6 kHz sieps from 146 to 148 MHz, and with
the side band adapter the step rate drops to 100 Hz from 144 to
146 MHz. For maximum repeater flexibility, the transmit and
receive frequencies are independently programmable on any separa-
tion. The |C-245 even comes eguipped with a multiple pin Molex
cennector for remote control. The [1C-245 is a product of the
revolution in VFQO design, from its new style front panel, to its
excellent mechanical rigidity and lLarge Scale Integrated Circuitry.
Your IC-245 will give you the most for mobile. $499.00

THE NEW ICOM 4 MEG, IV!ULTIVMODE 2 METER RADIO — iC
211

ICOM introduces the first of a grc-‘.at new wave of amateur radios,
with new styling, new versatility, new integration of funciions.
Y ou’ve never before laid eyes on a radio tike the 1C-211, but you’ll
recognize what you've got when you first turn the single-knob
frequency controi on this compact new model. The 1C-211 is fully
synthesized in 100 Hz or 5 kHz steps, with dual tracking, optically
coupled VFOs displaved by seven-segment LED readouts, providing
any aplit. The 1C-211 rolls through 4 megahertz as easily as a
breaker through the surf, With its unique ICOM developed LS
synthesizer, the IC211 is now the best “do everything” radio for 2
meters, with FM, USB, LSB and CW operation. $749.00

i
i
|
P
1
|

o l .Take hold of 53B with these ¥

two low cost twins. [COM'S new portable IC-202 and IC-502 put it within
your reach wherever you are. You can take it with you to the hill top, the q
highways, or the beach. Three portable watts PEP on two meters or six! : H

Hello, DX! The ICOM quality and excellent receiver characteristics of this [
pair make bulky converters and low band rigs unnecessary for getting |
started in SSB-VHF. You just add your linear amp, if you wish, connect to |
the antenna, and DX! With the 202 you may talk through OSCAR VI and
VII! Even transceive with an "up” receiving converter! The IC-502, simi-
larly, makes use of six meters in ways that you would have always liked but
could never have before. In fact, there are so many things to try, it's like
opening a new band.

‘Take held of 8ingle S8ide Band. Take hold of some excitement. Take two.

1C-202
2 Mater SSH - 3 Watts PEF - True IF Noise Blanker ERfps GEE - & Watts PEP » True iF toize Blankar
Swilched Dial Lights - Inlemal Batienes - 200KHz Srwihed Dl Lights - 'nternal Eatleries + B00KH2
VXO Tuning - 144.0, 144.2 + 2 More! - AIT! Ve R

Price: $258.00 Price: $249.00

1C-502

feow 1COM Introduces 156 Channels of FM 1o Go!

The New IC-215: the FM Grabber

This ks HIDM :-E.rir. FM portabde, and it pats good &
h wehiclee, walk ihroush ihe park, climb a b
FM commusications go dght slang with yow Losg lesting inbernal
barteries make portable FM really portable, while sccess
ke cosersion (o externel poues and andenss st and

Grab for Dexdbilsty with the new JC-Z215 FM pomable.

Front mowsnted costrods ssd fop
racurted aninnng

15 chesssels (12 on dial {3 prisriy)
Fally collapaible satenna

Commganide moont festure for-Rexible
afbEnng

Dol peeaar 3 scatta Tigh ! SO0 mw forw.
bl

S0WIv> oiave SLINL

Esxtemal power and s
wnilly accllie

Lighsed dinl "

anil meler

Your pew EC-215 comes supplied with: 5 papular chanaals; hacdbeld mic. with gratective case;
shoulder sap: conmectars for oxtemal power bnd spesker. @ fong-life C banertes.

Price; $225.00

ICOM

vd SLINL
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model 333
dummy load
wattmeter
Favorite Lightweight Portable—250 WATT RATING—
Air Coaled
idezl held service unit for eshile Zway redio—C3, m
Business bend, Sest for QAP amatew
5 owaits full scale lovw power rangs.
= specifications

DC o 300 MHz
Less than 1.3:1 to 230 MHz

Fraquency Range
VEWR
Powar Range 250 watts intermittent

Wattmeter Ranges 65, 0-50,0-125,0-260

Connector $0-239

Size 4" xT" =8
Shipping Waight 2 lbs.

Price $93.50

use, CB, with zero 10

e
o ety

= o
R e

_model 374 dummy load wattmeter _

Top of the Line—1500 WATT RATING—Oil Cooled
Our highes: power combirauon unit, Rated o 1500 watls
input  {inter a1l Meter ranges  are  individually
calibrate r Aighiesi actorecy.

s speacifications

©C to 300 MMz
Less than 1.3:1 to 230 MHz

500 watts DG intarmittant.
Warning light* signals
maximum heat limit.

015, 050, 0—300, 01500
$0-239 |hermetically saaled)

Fraquency Fangs
VSWR

Power Range

Wattmeter Ranges
input Connector

Sirs 4-3/4" x 9" = 10-1/8"
Shipping Weight 12 Ibs.
Price B §215.00

BW

BARKER & WILLIAMSON,

INC.

LITTLE DIPPER

model 331A
transistor dip meter_

Portable RF single generator, signal monitor, of 3bsorption
wavemeter. Lightweight {1 pound, 6 ounces with ail coils),
battery-powered unit is ideal for field use in testir
Transcersers, tuning antennas, etc. Can also be used 10
measure capacily, inductance, crowt O, and ciher factors.
Indispensable for exper menters, i1 s easity the most
versatile astrument in the shap, Connhinuous Dowe trom
2 MHz 10 230 MHz in seven ranges.

Unit consists of a transisterized RF dip osollator and
100-microampeate  meter  circuil.  Meter circuit uses a
single-transistor DC amplifier with a patentiomeler in the
emitter circuil 10 control meter sensitivity. A 3-position
slide switch connects the meter Circuit 10 the osaillator for
dip measurements, 10 3 diode for absorplion wavemeisr

Of provioes audio ma i

peak messaren o ¢l tha
RFE signal.

Freguency mal has a calbrarss reference pont tor O and
handwadih mEasurements, b coil has 113 owen frequency
dia- there's no confusicn with mult oie markings ar small,
hard-1¢-read scales aear tne centar of thadial,

= specitications

2 MHz 10 230 MRz in 7 overlapping
ranges by plug-in coil assamblies:

2 MHz—-4 MHz, 4 MH2—8 MHz,

i MHz— 16 MHz, 16 MHz-32 MHz,
32 MHx-64 MHz, 50 MHz—110 MHz,
110 MHz—230 MHz

Frequency Coverage

Economy High Power Load—1500 WATT RATING-

Qil Cooled
mode] 384 dummy load
For high power when all you need is the load.

= specifications

Frequency Range DC o 300 MHz

VEWR Less than 1.3:1 10 230 MHz

Power Range 1500 watts satermitlent.
‘Warning light * signals
maximum haat limit-

Connector 50-239 {hermetically saaled)

Size 4-3/4” x 97 x 10-1/27

Shipping Weight 12 Ibs.

Price $94 50

High Power— 1000 WATT RATING—0il Cooled
model 334A dummy load wattmeter,

QOur moest popular combination unit, Handles full amateur
power. Meter ranges individually calibrated. Can be panel
mounted,
= spacifications
DC to 300 MH2z
Less than 1.3:1 10 230 MHz

T000 watts CW inter mitient.
Warning light® signals
maximum heat hmit.

0— 1, 0—100, 0—300. 01000
$0-239 (harmatically sealed|

Frequency Range
VEWR
Power Fange

Wattmeter Ranges

Input Connactor

Size 4-3/4" x 9" x 10-1/4~
Shipping Weight 12 lbs.
Price $174.00

Accuracy 2 3%

mhodul, 1000 Hz, Z63% 10 40%

Power G-walt transistor battery,
Al Burgess 2U6 or squivalent

Siza 7 x 212" x 21/2°

Shipping Weight 1Ib., B oz.

Price $120.00

Model 371-1

OF it ter

Fratect youl feoa from owerit VIS

atienuaticn of lowdewa! R- signal
preamahfiars, or  comert ~oeer
switches provide attenteanen fram § 2B w 61 48 0 1 -dB

steps. Switches are marked in dB. 1-2-3-5-10-20-20. Sum cf
actuated switches [IN position) gives attenuation With all
switches i QUT positen, there s NO insertion loss
Attenuator installs in coaxial ing using UHF connectors

= specifications

Power Capacity 174 wart
VSWR 1.3:1 maximum, DC to 225 MHz
Tmpedance 50 ohms
Accuracy 1dB/dH, DC n 60 MHZ
0.1 dB/dB 0.5 dB, DC o 160 MH:
0.1 dB/dB +1.0dB, DC to 225 MHz
Size B-42" x 2-1/2° x 2-114"
Shipping Waight 1:1/2 lbs.
Price $48.50

Tufts Radio Eiectronics ® 209 Mystic Avenue ® Medford MA 02155 e (617} 395-8280
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® Handle fuil 200 watts ® low-low V.5.W.R. ® Deliver 3 dB gain and more! ®Pick the one that best fits your needs:

rsen Kulrod® ROOF or FENDER MOUNT

’ Goes on quick and easy
Ffintennas

in 3/8” or 3/4" with
MAGNETIC MOUNTY

fewest parts.
stays put even at JM-150-K for 144 MHz use
100 mph!

. JM-220-K for 220 MHz use $31.50
MM-JM-150 for 144 MHz usey  OnlY

4M-440-K for 440 MHz use complete
MM-JM-22C for 220 MHz use! $38.50 And 1/4 wave antenna for roof and
MM-JM-440 for 440 MHz use) complete

TRUNK LID MOUNT

No holes and low

silhouetie too!

TLM-JM-150 for 144 MHz use
TLM-JM-220 for 220 MHz use} $38.50
TLM-JM-440 for 440 MHz use] complete

And 1/4 wave antenna for trunk
and magnetic mount — $18.50

Only oy

fender mounts $11.50

Ahove antennas all complete with mounting hardware, coax, connector plug, aflen wrench and complete instructions.

__model 372 CLIPREAMP

Get maximum legal modulation without danger of splatter,
Scldstate speech preamplifier and Clipper for transmitiers,
pubhc-address systemns, and  tape recorders nesds no
external power.

CLIPREAMP

o
= pacifications

Input Impedsnca 100,000 chms
Input Levels 5 millivoits to 20 millivalts
Vahags Gain wds

wwtmn aw Ourpat Level 80 millivalts
Qupurt Impedsnca 500000 ohms
Power Svol transistor bastery,

Burgess 2LG or squivaient

Siw 234 x T x A2

Shipping Waight 7oz

nnocror

Model 372 — $27.50

Teeminal strip

UNIVERSAL HYBRID COUPLER || PHONE PATCH

model 3002W ard modsl 3001W

Conpect  your siation 10 the 1slephong  hines. Five
swilchselectable modes gve complete  fexibilny  for
patching ihe station ta the tine and for tape recording and
playback 10 or from the line or the sistion. The hybrid
circuet provides for effloriless WOX cperation of 1he phone
patch A buillan Compreamg speech preamolifler/limiter
{in Model 3002W] increases the lavel of weak phone signals
and alsa prevents avermadulaiion when the lagat telephone
Is used as the siation micrephone. (The Compreamp 2lso
funcians  as a preamplifier/limiter with the seation
migraphone, if deswed )

» specifications

1oguts from:
Lina 600 ohms
Recuiver 4 ohme
Micnaphoos High Impedance {50,000 ohms!
L I or dynamic
Model 300 2W with Compreamp e el
— $125.00 SIS

Receiver Spasker 4 chms
Tape Recorder .5 megohm

Sze B2 R T2 R BT
Shipping Weikht 3112 fex.

Model 300 1W without Compreamnp  res o by, Burms 206
Connectors Phopg

— $85.00

COAXIAL ANTENNA CHANGEOVER RELAY

modsb'3T7?

SLANL

Economical and rehiable, Can be operated from VOX arcuit
for comglelely autlomatic aperation or from PTT ar manual
T/ switch, Receiver inpul 1s automaticatly grounded when
the relay 150 the Transmit pasition. Wide AC operaring
voltage range and low operating current,

 specifications
Powor Rating
VEWR

Pawer Requirsments

000 warns C¥ (2000 watts SSE)
a2 than 1.15:1, DC to 150 MH2
0015 Ampoers, 48 to 130 volis AC

Lanactons UHF Type S0-239
Oimentions T w1z
Shipping Waight 1.

BARKER & WILLIAMSON, INC.

Model 350 — $37.50 | s

Deafer Pragrams
NOW Available

Inerease your transmutter’s effecive spesch power wp 10 # specifications

four times, Or use 11 with your 1ape recorder o public Input impedanes 100,000 shms

addrgss sy_‘stem for amgrovsxi_ performance. This two-stage, An bR de 5 millivohts to 20 millivols
transistorieed Audic Preamplifier/Limiter can be used with o

3l types of wansmitters. Powered By a long-fasting dry-celi  * oreae Gain ko)

patiery—na external power neaded. Installs without ary  Qveeut Level &0 millivolts

wiring changes in your transmurter. Just connect the Cutput Impedance 50,000 chms

Compreamp  between  your  microphone  150,000-0hm Power Svalt trangistor battary,
dynamic or hagh-impedance ceramic) and your transmiiter’s Surgess ZUS or oquivalent
microphone input connector, Frant-panek rgcker Switch 1835 gizg 2B x B x dAHET

you bypass the Compreamp when
Compressian level 15 adjustable, 100,

you want 10 E1/% oz

Tosminal stip

Shipping Weight
Connectars

—— COAXIAL SWITCHES AND ACCESSORIES

for antenna selection and RF switching

These high-quality switches have set the standard for the
industry for years, Ceramic switches with silver-alloy con

tacts ang silver-plated conauctors give unmatched perfor- e
mmance and reliability from audio frequencies 1a 150 MH,  Models are available for desk, wall, or panel mauniing, and
with or without protectiwve grounging of inactive outputs. Modsi 590
Radial (side-mounted) connecior models can be either wall 3
B&wY coaxial switches are designed for use with 52- 10 75- or panel maunted; axal (backplale-mounied) connector x*&}
ohim non-reactive lnads, and are power rated at 1000 walls  piadels are for panel mounting only, save panel space _‘/ | :

AM, 2000 warts 558 Connegtors are HHF 1ype, Insertion
Ioss is negligible, and WSWA 15 less than 1.2°1 up to 150
MHz,

COAXIAL SWITCH SELECTOR CHART

Crossiale [measused a1 30 MHz) 15 -45 dB between adjacent
outlets and -60 dB between alternsie cutisis.

Use the selecior chart below 10 choose the models you
nead

O01Viv) OIdvy

e e —
———— e ———

SLINL

> Model 542
Connector Mounting Autamanc Bual
Made! PRICE Quiputs | Placement | Panel Wall Desk | Grounding fFlate FRemarks
37e 18.95 [ Axial x x Supplied| PROTAX switch. Grounds all except selected
output circuitl,
376 5 Radial X x x Supplied| PROTAX switch. Grourkds all except setected
1 8.95 OUTPuUT CIrcUit. Sixth switch position grounds
al guipuls.
5504, 14.00 5 Radial x x DP-5
5504-2 | 12.50 2 Radial x x DP-2
BH1A 2 Radial * x De-2 Special 2-pale, Z-position switch used 10
17.50 switch any RF device in or out of series
cannectiGn in a coaxial line See figure {over),
556 a5 - - % ~ Bracket oniy, tor wall mounting of radial
L connector stitches.
590 17.95 5 Axial x oP.§
590G 17.95 5 Axial X % Supptied| Grounds all except selected cutput circuit,
592 16.50 2 Axial x DP-2 Hodel FH0A-2
595 18.50 8 in-line x x x Grounds all except selected outpul circait.
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There is no substitute for quality, performance,
or the satisfaction of owning the very best,

Henece, the incomparable Hy-Gain 3750 Amateur
transceiver. The 3750 covers all amateur bands
1.8-30 MHz (160-10 meters). It utilizes advanced
Phase-Lock-Loop circuitry with dual gate MOS
FET's at all critical RF amplifier and mixer stages.
There's a rotating dial for easy band-scanning and an
efectronic frequency counter with digital readout
and a memory display that remembers frequencies at
the flip of a switch, And thal’s just the beginning.

Matching speaker unit (3854) and complete
external VFO (3855) also available.

See the incomparable Hy-Galn 3750 at your radio
dealer or write Department MM. There is no substitute.

3864 — $568.95 3750 — $1895.00

3855 — $495.00

There is no substitute.

@
; -fjain

Amateur Radio Systems.

Dealer Programs !
NOW Available ‘

Super

3-Element Thunderbird
for 10, 15 and 20 Meters
Model TH3Mk3 — $199.95

Hy-Gain's Super 3-element

Thunderbird delivers outstanding perform-
ance on 10, 15 and 20 rneters. The
TH3MIG features separate and matched
Hy-Qtraps foreach band. and feeds with 52
ohm ceax. Hy-Gain Beta Match presents
tapered impedance for most efficient

3 band matching, and provides DC ground
to efiminate precipitation static. The
TH3MK3 delivers maximurm F/B ratio.
and SWR less than 1.5:1 at resonance on
all bands. ts mechanically superior
construction leatures taper swaged siotted
tubing for easy adjustment and larger
diameter. Comes equipped with heavy
tiltable boom-to-mast clamp. Hy-Gain
ferrite balun BN-86 is recommended for
use with the TH3MIK3.

Electrical THEDXX YHIMK3

Gain—average 8.7dB 8dB

Froni-1¢c-back ratio 25dB 25dB

SWR (at resonance) Less than l.ess than
i35:1 1.5:1

Impedance 50 ohms 30 ohms

Power rating Max legal Max legal

Mechanical

Longes: element 31 27

Bocm lengih 24 14

Turning radius 20 | Lidrs

Wind load at 8¢ MPH 156 Ibs. 103.2 ibs.

Maximum wind survival 100 MPH 100 MPH

Net weight 57 Ibs, 36 Ibs.

Mast diameter accepted 1% to 214" %" 10 2'%"

Surface area 6.1 sq. fi. 4.03 sq. ft.

6-Element Super Thunder-
bird DX for 10, 15 and 20
Metexrs Model THE6 DXX
$249.95 Separate HY -Q
traps, featuring laxge
diameter coils that develop
an exceptionally favorable
L/C ratio and very high Q,
provide peak performance
on each band whether
working phone or CW.
E xclusive Hy-Gain beta
match, factoxy pretuned,
insures maximum gain and
F/B ratio without com-
promise. The THGEDXX
feeds with 52 ohm coaxial
cable and delivers less than
1.5:1 SWR on all bands.
Mechanically superior con-
struction features taper
swaged, slotted tubing for
easy adjustment and re-
adjustment, and for larger
diameter and less wind
jcading. Full cizcumference
compression clamps
replace self-tapping sheet
metal secrews, Includes
large diameter, heavy gauge
aluminum boom. heavy
cast aluminum boom-to-
mast c¢clamp, and heavy
gauge machine formed ele-
ment-to-boom brackets.
Hy-Gain’s ferrite balun
BN-B6 is recommended for
use with the THEDXX.

Tufts Radio Electronics ® 209 Mystic Avenue ® Medford MA 02155 » {617) 395-8286 i

HY-GAIN‘S INCOMPARABLE
HY-TOWER
FOR 80 THRU 10 METERS

Model 18HT
® Qutstanding Omni-Directional Performance
® Automatic Band Switching

| ® Instalis on 4 sq. ft. of real estate

i ® Completely Self-Supporting

: \ By any standard of measurement, the Hy-Tower is ungues-

tionably the finest multi-band vertical antenna system on the
market todav. Virtually indestructible. the Model 18HT
features automatic band selection on 80 thru 10 meters
through thé use of a unique stub decoupling system which
effectively isolates various sections of the antenna so that an
electrical 4 wavelength (or odd multiple of a 4 wavelength)
exists on.all bands. Fed with 52 ohm coax, it takes maximum
legal power ... delivers outstanding performance on all
bands. With the addition of a base loading coil, it also delivers
outstanding performance on 160 meters. Structurally. the
Model 18HT is built to last a lifetime. Rugged hot.dipped
galvanized 24 ft. tower requires no guved supports. Top
mast, which extends to a height of 30 Ft., is 60615T6 tapezs
aluminum. All hardware is iridite treated to MIL specs. If
vou're looking for the epitome in vertical antenna systgmns,
you'll want Hy-Tower, Shpg. Wt., 96.7 lbs. Oxdexr No., 182,
Price: $279.95 i

NEW Special hinged base assembly on Model 18HT allows
complete assembly of anienna at ground level .., permits
easy raising and lowering of the antenna.

BROAD BAND DOUBLET BALUN
for 10 thru B0 meters
Model BN-BG
$15.95

The model BN-86 balun provides optimum balance
of power 1o both sides of any doublet and vastly
. improves the transfer of energy from feedline to
antenna. Power capacity is ' KW DC, Features
weatherproof construction and built-in mounting
brackets. $15.95 Shpg. Wt. 1 1h. Order No. 242

MULTI-BAND HY-Q TRAP DOUBLETS
Hy-Q Traps . ,

B Install Horizontally or as Inverted V
B Super-Strength Aluminum Clad Wire
B Weatherproof Center and End Insulators

Installed horizontally or as an inverted V, Hy-Gain doublets with
Hy-Q traps deliver true half wavelength performance on every
desigh frequency. Matched traps, individually pretuned for each
band -featuxe large diameter coils that develop an exceptionally
favorable L[C ratio and very high Q performance. Mechanically
superior solid aluminum trap housings provide maximum protec-
tion and support to the laading coil. Fed with 52 ohm coax,
Hy-Gain doublets employ super-sirength aluminum clad single
strand steel wire elements that defy deterioration from salt water
and smoke ... will not stretch ... withstand hurricane-like
winds, SWR less than 1.5:1 on all bands. Strong, lightweight,
weatherproof center insulatoxs are molded from high impact
cyolac, Hardware is iridate treated to MIL specs. Heavily serrated
T-inch end insulators molded from high impact ecveolac increase
leakage path to approximately 12 inches.

MODEL ZBDQ for 40 and 80 meters. 100" 1034 overall. Takes
maximum legal power. Shpg. Wt., 7.5 lbs $49.95

Order No. 380

MODEL 53BDQ for 10, 15, 20, 40 and 80 metars. 94°' overall.
Takes maximum power. Shpg. Wt., 12.2 1bs. $79.95

Oxder No. 383

CENTER, INSULATOR for Muiti-
Band Doublets Model CI

Sirong lightweight, weatherprool
Model CI is molded from high impact
cycolac. Hardware is iridite treated to
MIL specs. Accepts 14" ox 34" coaxial.
iislgg. Wt., 0.6 lbs. $5.95 Oxder No.

MULTI-BAND ANTENNA

Dipole Antenma — Model DIV-30

$13.95

For 10 thru 80 meters — choice of one band

A dipole antenna for the individuals who prefer the “do-it-your-
self” flexibility of custom-designing an antenma for youwr specific
needs. (Work the frequencies you wish in the 10 through 80
meters bands). }

The DIV-80 features: Durahble Copperweld wire for greater
strength, Mosley Dipole Connector {DPC-1) for RG-B/U or
RG-58/U coax and all the technjecal information you will need to
construct your custom-designed antenna.

END INSULATORS for Doublets Model EI
Rugged 7-inch end insulators are molded from high impact
eycolac that is heavily serrated to Inerease leakage path to
approximately 12 inches. Available in pairs only. Shpg. Wt., 0.4
1bs. $3.95 Ordex No. 156
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WIDE BAND VERTICAL
for 80-10 Meters
Hy-Gain's 18 AVT/WB

For 10, 15, and 20 Meters
New Hy-Gain Model 12 AVQ

DT{a l};yfléz:lfsefz,antfjsm?:gég;\ci\%nﬂid%mgf%m;iigi Cqmplebe%y self-supporting, the Model 12AVQ fegtures Hy-Q trgps...‘iz" doublg-
capability plus extra-heavy duty T e grip mast bracket...t_aper swaged sear_nles_s _alummum_ construction _wzth full cir-
you have the unrivalled new 18AVT/WB. In other cumference compression clamps at tubing joints. It delivers outstanding low angle
words, you have quite an antenna. radiation. SWR is 2:1 or less on all bands. Overall height is 13'6". Shipping weight

7.2 1bs. Price: $47.00 Order No. 384

« Automatic switching, five band capability is ac-
complished through the use of three beefed-up
Hy-Q traps (featuring large diameter coils that
develep an exceptionally favorable L/C ratio).

* Top loading coil.
* Across-the-band performance with just one fur-
nished setting for each band (10 through 40).

= True 1/4 wave resonance on all hands. The Model 14AVQ/WE, new improved successor to the world famous Model 14AVQ, 15 a self-supporting,
1 automatic band switching vertical that delivers omni-directional performance on 40 through 10 meters,
¢+ SWR of 2:1 or less at hand edges. Three separate Hy-Q traps featuring large diameter coils that develop an exceptionally favorable LIC

New, improved successor to the world’s most popular vertical!

Hy-Gain Model 14 AVQ/WB for 40.10 Meters.

® Wide band performance with one setting (optimum settings for top performance furnished}

® New Hy-O Traps ® New 12" Double-Grip Mast Bracket ® Taper Swagged Seamless
Aluminum Construction

SLJIN

* Radiation pattern has an outstandingly low ratic and a very high @, provide peak performance by effectively isolating sections of the antenna so
angle whether roof top or ground mounted. that a true 1/4 wave resonance exists on all bands. Outstandingly low angle radiation pattern makes
— DX and other long haul contacts easy. Superior mechanical features include solid aluminum housing

CONSTRUCTION . . . of extra-heavy for traps using air dielectric capacitor... heavy gauge taper swaged seamless aluminum radiator...full
duty tapered swaged seamless alumi- circumfergnce compression clam_ps at tubing_joinr.s tl}a_t are resistant to corrosion and wear...and a 127
num tubing with full circumference double-grip mast bracket tl')at insures maximum rigidity whether mof‘-t_op or grou_nd mounted. The
el compressiorl Modej 14A\_FQ/WB also d_.ehvgrs excellent per'formar!ce on 80 meters using Hy-Gam_ Model LC-80Q
clamps at slotted tubing joints. .. is o Loading Coil. Overall height is 18 feet. Shipping weight 9.2 1bs. Unsurpassed portability...outstand-

rugged and rigid that, although the ing for permanent installations. Price: $67.00 Order No. 385

antenna is 25' in height, it can be TYPICAL 14AVQ/WB V5WR CURVES
mounted without guy wires, nsing a

q = 20 2
12" double grip mast braclket, with 2
recessed coax connecter. - — = 15 =l 15
Order No. 386 Price: $97.00 s o L T B o et g
Er iNg, rice: E 0 282 284 D66 288 250 292 294 296  29.7 14.00 410 14 20 14 30 1440 14.50
Lz — — 10 METER 20 METER
2.0 7} 201
\—__ / 15 HL'—‘T_—-_‘r‘: 151
b ——t = == k
The Versatile Model 18v for 80 thru 10 Meters | F———_{___ [Tt 1 " . Le
The Model 18V 15 a low-cost. highly efficient vertieal antenna that can be 210 211 212 213 214 215 216 70 Tt T2 73 74
tuned to any band 80 thru 10 meters .by a simgle adjostment of the 15 METER 40 METER
{eed paint on the matching base inductor Fed with 52 obun goax, this 18
i radiater is amazingly eficient for DX or lecal contact Constructed of i
heavy gauye alunenura tubing, thelModel 18V ray be imstalled on 2 shart ROOF MOUNTING KIT —Model 14RMQ provides rugged support for Model 14AVQ/WB.
1% inch mast driven into the ground 1t s als aptable to roof ur 1wer .
mounting. Highly portable. the Model 15V can be quickly knocked down to Order No. 184. Price: $28.95
anverall langth of 5 1t and easly re-ussembled for field days and campang

trips Shpg Wi, 5 thy
Order No. 193 Prige £33.00

F\ Hy-Gain REEL TAPE PORTABLE DIPOLE
— 1 for 10 thru 80 Meters Model 18TD
The most portable high performance dipole ever...

The Model 18TD 15 unquestionably the most foolproof high performance portable
doublet antenna system ever developed Tt has proven invaluable in providing
reliable communications in vital military and commercial-applications through- " N
out the world. Two stainless steel tapes, calibrated in meters, extend from either 1 p
stde of the main housing up to a total distance of 132 feet for 3.6 me operation.

25 ft. lenpths of polypropylene rope attached ta each tape permits installation

£o poles, trees, buildings.. . whatever is available for forming a doublet antenna system.
Integrated in the high impact housing is a freguency to length conversion chart
calibrated te meter measurements on the tapes...makes instaliation foolpreof. Feeds with
52 ohm coax. Delivers vutstanding performance as a portable or permanent installation.
Measures 10x56%4x2 inches retracted. Wi, 4.1 lbs. :

Order No. 228 Price: $94.95 = e

ALC circuit to prevent overloading
160 thru 10 meters
1000 watts DC input on CW, RTTY or
SSTV Continuous Duty
Variabite forced air cooling system
Self-contained continuous duty power supply
Two EIMAC 8875 external anode ceramic/
metal triodes operating ™ grounded grid

ALL NEW
3—BAND, .
2 ELEMENT
HY—-QUAD

® Covers MARS frequencies without modifications
* 50 ohim input and output impedance
m Mukes 4l other quads ubsolete! . ?ﬂ'lbm F;lg;v@t‘;néeggrso “
w Complete - notiing else 1o buy a - or = z
» High streagh, low wind Lo o wgm_ MLA-2500 $799.50 e Third order distortion down at least 30 db
F!ne H;.'-:Qu«d from Hy-Gain m‘akea all oiker q\md% ubm!e_l:-’ Here's why a Frequency ra nge-:
::,-:L_Y",, the only quad ihai is com plete, There is nothing more 1o shop for DenTron quio has pa_clrced all the 1.8MHz (1.8-2.5) 3.5MHz (3.4’4-6)
Secondly, it ¢ aniquely designed so thal it overcomes all of the previously I\%T::rlegtg |1!Rgiarl’ gg’l P'lﬁi’Aﬁgggbd ZTaﬁé%oégooz)zlg?ﬂ{slin{ﬁ; .?Z-é%%)(} o
undesirable leatares inherent in quads, W = . - . U~ -
T}L 5![1.1!?1151‘?\':m structure m; up! The single feed line and dizmend shape Any Ham who works it can teil you & 40 watts drive for 1 KW DC input
s ine rooling i : A 0 S 5
it e L e e Lt et N e N B O RTRS s e e B G K e o0 e g R

16 do just that The Hy-Quad is new, it’s superier, s complete. it's the first
quad (o have everything: spreaders are broken up ai strategic electrical points
with Cyeolac invulators | tri-band 2 element coustruction with individually

e e Tancs i o e cnen s wn | gV oA ntentl 3= 60t TROUBLE FREE TOUCH-TONE ENCODER
Hy-Gain exclusive vertex feed { fuli wave element loops require no tunmg
_POSITIVE TBUCH (KEYS DEPRESS)® MOBILE®HANDHELD

stubs, iraps, loading cods or baluny | heavy dury mechamcal construction of

strang swaged it bing and die formsd deryto-buom champs / 2.00
R e e H R e T s |—’| r_ "‘I DESKMOUNT @  NDPOTTED PARTS {SERVICEABLE) — 25 —m
375 ;

mast 1 %™ to 247 in diameler § alonmio stranded wue. You can open and Mil. SPEC, COMPONENTS @ NO RF1 @ :SELF CONTAINED
elose the bands with tlis anteana You'll experience the thrill of real DX, XTAL CONTROLLED @ LEVEL ADJUSTABLE FROM FRONT
Pat. Pend.

Order No. 244 Price: $219.95
M saries 15 lor mounbog ta surfaces inaccessabli frgm the moor, walls - mobiles - systems, interface -
sarels - Ut equipment, eic
K series 15 self contaved with a relay mside Uae encoger, Wi Keys atg prssea < ¢
wath 3 2sec delay, (anjustablel Conzacts are rated at 110ma @ 28 Voits Switehed, 500me carry. PP-ZK
contains delay xclusion for the farth calumn Horever, by umparng D-5, 4th column dulay 18 restortd.

SPECIFICATIONS

Cverall length of spreaders 265" Forward gain . R S
Tuining radius 136" Input impedance g 52 onms Pipo Communicalians has dévilopad 2 trounla free reakie natrument 1o be lee of any defects for
Weight 4% Ios YaWR 12100 wears Linit 15 constructad with 1he DO5T COMPONEnts svaitable, wihout admpremise n guahity. Unig
eig! 25 [l L Rt rem e i As 15 operable from 4.5 - BD Wolts at temperatures From Uiow B 19 + 1409F. Cutpet leve! rive any
Boom dwnter .20 B =0Tk ; teansenittor ar system. Adjusiable ouipLt level rimAct,
Soom length oo Power, . ¥ Maxirrum with ancess from the iront af e engoder (gt 2], saving time for lawel $e1tiag, wintds amounts to
Mast diameter. 1h" to 24" b tegal hours whin rvoled with & tystem
Wind survival . . ..-100mph  Fromtdoback ratio. . .. ... @5-35db PRl 285 12 K PR.7 58 16 Keys PP-1A 568 For Stanasrd Comm. iy ™
i e 45q A, depending upan etectncal height e AT PP.2m S Luree 3 Hond Held:
Wind |oad at 300 mph . . 2560 1bs  Polanzation ... . . .. Horizontal PP-1 PRAK 566 PR2K 56 “cast PP-2

Tufts Radio Electronics ® 209 Mystic Avenue ® Medford MA 02155 e (617) 395-8280
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Drake R-4C

Solid State Linear permeability-tuned VFQ with 1
kHz dial divisions. Gear driven dual circular dials.
High mechanical, electrical and temperature sta-
bility.

Covers ham bands with crystals furnished.
Covers all of 80, 40, 20 and 15 meters, and 28.5
29.0 MHz of 10 maeters.

Covers 160 meters with accessary crystal. In
addificn o the ham bands, tunes any fifteen 500
kHz ranges between 1.5 and 30 MHz, 5.0 to 6.0
MHz not recommended. Can be used for MARS,
ww\V, CB, Marine and Shortwave broadcasts.

Superior selectivity: 2.4 kHz 8-pole filter pro-
vided in ssb positions. 8.0 kHz. 6 pole selectivity
for a-m. Optional 8-pole filters of .25, .5, 1.5and
6.0 kHz bandwidths available.

Tunable notch filter attenuates carriers within
passband.

Smeoth and precise passband tuning.

Transceive capability; may be used 1o trans-
ceive with the T-4X, T-4XB or T-4XC Transmitters.
lluminated dial shaws which PTO is in use.

Usbh, Isb, a-m and cw on all bands.

Agc with fast attack and two release times for
ssb and a-m or fast release for break-in cw. Agc
also may be switched off.

New high efficiency accessory noise blanker
that operates in all modes.

Crystal lattice filter in first i-t prevents cross-
modulaticn and desensitization due to strang ad-
jacent channel signals.

Excellent overload and intermadulation char-
acteristics.

25 kHz Calibrator permits warking closer to
band edges and segments.

Scralch resistant epoxy paint finish.

Price: $599.00

Drake T-4XC

Solid State Linear permeability-tuned VFO with 1
kHz dial divisicns. Gear driven dual circular dials.
High mechanical, electrical and temperature
stability.

Covers ham bands with crystals furnished.
Covers all of 80, 40, 20 and 15 meters, and 28.5-
29.0 MHz of 10 meters.

Covers 160 meters with accessory crystal. Four
500 kHz ranges in addition to the ham bands plus
one fixed-frequency range can be switch-
selected from the front panel.

Two 8-pole crystal lattice fifters for sideband
selection.

Trangceives with the R-4, R-4A, R-4B, R-4C and
SPR-4 Receivers. Switch on the T-4XC sslects
frequency control by receiver or transmitter PTO
or independently. llluminated dial shows which
PTO is in use.

Usb. Isb, a-m and cw on all bands.

Controlled-carrier modulation for a-m is com.
patible with ssb linear amplifiers.

Automatic fransmit-receive switching. Sepa-
rale VOX time-delay adjustments for phone and
cw. VOX gain is independent of microphone gain.

Choice of VOX or PTT. VOX can be disabled by
frant panel switch.

Adjustable pi network output.

Transmitting agc prevents flat-topping.

Meter reads relative output or plate current
with switch on load control.

Built-in cw sidetone.

Spotting function for easy zero-beating.

Easily adaptable to RTTY, either fsk or afsk.

Compact size; rugged construction. Scrateh
resistant epoxy paint finish.

Price: $599.00

Power Supplies

Power Supplies for T-4, T-4X, T-4XB or T-4XC (The AC-4
can be housed in an M5-4 speaker cabinet).

Model No. 1601 Drake AC-4 $120.00

Model No. 1505 Drake DC4 $135.00

Drake MS-4

Drake MS-4 Matching Speaker for use with R-4, R-4A,
RA-4B and R-4C Receivers. (Has space to house AG-3
and AC-4 Power Supplies)

Price: $30.00

Accessories
DRAKE MICRQPHONES

Wired for use with Drake transmilters and transceivers, for
either push-to-talk or VOX. Type of operation is determined by
the YOX cantrol setting of the fransmitter.

Desk Type Model No. 7075

+ Type: Heavy Duty Ceramic Desk
Top = Cable: Four Fool, 3-
Conductor, One Shieid.» Qutput
Level: Minus 54 ¢B (0 dB = 1
voltimicrobar} = Frequency Re-
ponse: 80-7000 Hz » Switching:
Adapts to either push-to-lalk or

VOX. Price: $39.00

Hand-Held Type Model No. 7072

* Typa: Ceramic, hand held = Cable:
11" Retracted. 5° exlended. PVC 3
Cord, 1 shielded, Coil Cord » Cage:
Cycotac » Finlsh: Grey = Output
Level: Minus 65 dB (0 dB = 1 vollf
microbar) = Frequancy Response:
300-3000 Hz = Switching: Adap!s o
aither push-to-tatk or VOX.

Price: $19.00

Drake SPR-4 — $629.00

* Programmable to meet specific
requirements: SWL, Amateur,
Laboratory, Broadcast, Marine Radio,
etc.

= Direct frequency dialing: 156-500 kHz
plus any 23 500 kHz ranges, 0.5 to 30
MHz

» FET circuitry, all solid state

» Linear dial, 1 kHz readout

» Band-widths for cw, ssb, a-m with
built-in LC filter

» Crystals supplied for LW, seven SW,
and bc bands

+ Notch fiiter

« Built-in speaker

* ~Drake DSR-2 — $2950.00

» Continuous Coverage
10 kHz to 30 MHz

= Digital Synthesizer---
Frequency Control

“e Frequency Displayed

to 100 Hz

+ All Solid State

» A-m, Ssb, Cw, RTTY, Isb

+ Series Balanced Gate
Noise Blanker

» Front End Protection

« Optional Features Available
on Special Order

Drake FS-4
Digital Synthesizer — $250.00

The new solid state Drake FS-4 Synthesizer opens the
door to a new world of continucus-tuning short wavel
Combines synthesized general coverage fiexibility with
the selectivity, stability, frequency readout and reliabil-
ity of the Drake R-4C or SPR-4 Receivers.

+ Interfaces with ali R-4 series receivers and T-4X series trans-
mitters: (R-4, R-4A, R-4B, R-4C, SPR-4, T-4, T-4X. T-4XB and
T-4XC). without modification. * MHz range is sat on FS-4, with
kHz readout taken from receivar dial. = Complele generai
toveraga—no range crystals 1o huy. » T-4/T-4X saries ransmit-
ters transceive on any FS-4 fraquency, when used with R4
safies receivers. » Readout 1 kHz with Drake PTO,

Price: $250.00
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6 METER BEAMS

3-5-6-10 ELEMENTS

Proven performonce from rugged, full size, 6 meter beams.
Elemaent aptcings and Lengths have beon carelully eagineered to
give best puttern, high forward gain, good front to baek ratie
ponse.

snd browl [regquency v

(38 wall and elements are 3/

Boors are

tement

. Al me

azation.

guiek asscpd

Ce

EBo

Tur Ram e

Fued Gan 75dB
F/B Runia 2008 20 de 2B dB
Weight 7 lbs 11 ks 18 Hos 25 lbs
]
i
"

45 dB" — 6 dB"°

Omnidirectional

GAIN
BASE STATION !
ANTENNAS |

FOR
MAXIMUM
PERFORMANCE
AND
VALUE

Cush Craft has created another first by making the
world's most popular 2 meter antenna twice as good.
The new Ringo Ranger is developed from the hasic
AR-2 with three kalf waves in phase and a one eighth
weve matching stub. Ringo Ranger gives an extremely
on for better signal coverage, It i=
uency range and perfectly

matched to 52 ohm eom.
ARX-2, 137-160 MHz. 4 Ibs, 112"
ARX-220, 220-225 MHz, 3 |bs.. 5"
ARX-450, 435-450 MHz, 3 |bs., 39~

= Reference s w dipole.
=* Reference . wave whip used as gatn standard by many

urers
Work ful ating intc more repeaters and extend the
radivs of vour direct comtacts with the new Ringe
Ranger.

You can up date vour present AR-2 Ringo with the
simple addition of this extende. kit. The kit in¢ludes
the phasing network and necessary element extensions.
The enly modifications required are easy 10 make saw
slitz in the top section of your antenna.

ARX-2K CONVERSION KIT

2 METER
TENNAS

Mode! Number AP-§ AR-Z?0  AR-430
Froquency MHAR S0-51 220-22%  440~i80
Power—Hdlg Walls pley) 00 250
Wind area sq 1t 2 21" 37 z0 a0

B-4 POLE Up 1n 1l 4B Gain over a '3 wave dipole Gverall anlenon iength
147 MHz — 23' 220 MHz - 15, 436 MHz — . paltern 360" - 6 4B gain,
180° . @ dB galn, 52 ohm feed takes PL 259 connector. Puckuge includes 4
camplete dipale assemblies on raounting boams, harness arul all hardware.
Vertical support mast not supplied,
AFM-1D 144 - |5 MHz, 1000 ~ s, wind aren 206 sy fL
AFM-241 220 - 223 MHg. 1000 walts wind ares 185 sq. L
AFM-14D 433 - 150 MHz, 1000 watts. wind ares 113 5. It

=

signai 122 element a far 2 mates FAM, uses

D-POWER FACK The o

waly

VHF-UHF nom-
a1

menl mode o b e
direct 52 ohen ferd and
Model Number A34T-11
Boom/Lungest ele 1447 4iF
Wkt Turmn radios 6 Jos, 72"

5 om, 44" 4 Jba, GO

Gain/F/B ratio B 13 2/28 8,20 13828

%% Power bean g 66° 187

Wind area g ft 121 43 38 k :
Freguency MHz Li8-I4E  146-148  440-450  440.450  220-225

F-FM TWIST 124 dB Gain: Ten elements horzontal pularizallen for low
end covernge anid ten elements vertieal polurization for FM covernge. For-

4B, 18 rauw 22 9B, booms length 1307, weight 10 1oe, longest
ohm Heddi Mateh driven elsysents tuke PLAZSS connectors,
wed nes

HIGH PERFORMANCE
VHF YAGIS

3/4 ,1-1/4, 2 METER BEAMS

The standard of camparisonin amateur VHF/UHF communica-
tions Cush Cralt yagis combine all out performance and relin-
bility with optimum size for ease of assembly and mounting =t
your site.

. solid
vy

Booms are I and 7087
of 178" fermed 2lum
u-bolts for E They cun be
for horizon Complete ¢
include data on 2 meler FM repeater operalion.

tubing. Mast mount

3 ohm

i Match for direct
All elements are

New featur
evaxial fead

Model Alad 7 Alad 1 AZZ0 11 AGE 1T
Cres A 2m 2m Tam s“m
Elements ? " 1 n
Boom Lngth : 10 144" 02 57
Weighht 4 [:] 4 3
Feed, Gain i1 dB 1348 11d8 13 a8
F/B Ratio 26 4B 28dB 28d8 20 df
Fwd, Lobe &

% par, pt, 48 a2 42 a3z
SWR @ Frey, Tee 1 Tto1 Trol fil

VHF/UHF BEAMS

ABD-3 $ 32956 A144-7 21.95
ABD-5 4995 A144-11 32.95
ABD-6 B9.95 A430-11 2495
AB0-10 9995
AMATEUR FM ANTENNAS
Al1474  $ 19095 AFM-44D 54895
Al147-11 2995 AR-2 2195
A147-20T 5495 AR-6 3295
A147-22 8495 AR-25 29.95
A220-7 2195 AR-220 2185
A220-11 2785 AR-450 21.95
A449-6 2195 ARX-2 3295
A449-11 2795 ARX-2K 1395
AFM4D 5995 ARX-220 3295
AFM-24D 5795 ARX-450 3295
144 Mz, 220 MHz. 432 Mz,
Dés_:rl:ﬂm: Modet.  Prce: Modat:  Prige: Tode! Frice
Zg;i;n:z: Dx-120 42986 OX220 3795 DX420 3285

Frame & Hamess
40 E |
Frame & Harness
180 EL)
i-1 52-ohm balun
Vert, Pol. Bracket
{20 EL)

DXK-340 £9.95

DXK.180 109 95
DX-1BN 1295

DX-vPB 295

DXK-240 5456

DXX-280 £9.95
DX-ZBN 12895

D¥-WPB 995

DxKa4d 386

DXKa80 7998
DX-<8N 1295

DX.wvep 986
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why waste watts?
(SWR-1A $25.95)

SWR-1 guards against power loss
If you're not pumping out all the
power you're paying for, our little
SWR-1 combination power meter
and SWR bridge will tell you so. You
read forward and reflected power
simultaneously. up to 1000 watts RF
and 1:1 to infinity VSWR at 3.5to 150
MHz.

Got it all tuned up? Keep it that
way with SWR-1. You can leave it
right in your antenna circuit.

@ Swamn,

ELECTRONICS

A subndhary of Cpbie Inignralicn

DELUXE
jl 742 TRI-BAND
- MOBILE
ANTENNA
® Automatizaily adjusts Lo
proper resorznce for 20, 30
and 75 meters
* Power rated at 500 Wais
B PEP,
' ® Includes base section, auto-
maticonl and whip Llop sec-
tion. 742 Antenna

Price: $109.95

EXCLUSIVE

DELUXE

5-BAND MOBILE

45 ANTENNA

® All band manuzl switching
antenna for 10, 15, 20, 40
and 75 meters,

#® Power rated at 1000 Walls
P EP.

® Includes base section with
mobiecoll and six foot whip
top section. 45 Antennz
Price: $119.95

BADIO CATALOG

D ———

SWAN METERS HELP YOU

GET IT ALLTOGETHER

These wattmeters tell you what's going on.

power readings? For whatever purpose
we'ye got the wattmeter for you. Use
youir Swan credit card. Applications

at your dealer or write to us.

With one of these in-ling wattmeters
you'll know if you're getting it all
together ail the time. Need high ac-
curacy? High power handling? Peak

i-Ling Watt- WHIG0O Poak- ri#r.llrl.'n'
W

SWAN LINEAR AMPLIFIERS A Mark II 2000
watt P.E.P. full legal input power unit or the
1200X matching Cypgnet 1200 watt P.E.P.
powerhouse wnh built-in power supply. The choice

is vours. $8

Swnju; MMox

CYGNET 1200X PORTABLE
LINEAR AMPLIFIER

Te quadruple the oufput of the 300B Cyvgnei de
noto, simply add this matching unit for more than
a kilowatt of power. Complete with seif-contained
power supply and provisien for external ALC, this
Cygnet offers exceptionally high efficiency and

linearitv, $349.95

input

00 watt .|:.|I|.-1.
Forwars ano
or. ke it

NEW Swan MMBX
Mobile Impedance Matchexr

It keeps your transmitter and your
speaking terms for a song. Price: $23.9

Additional Swan products include: fixed and mobile anfennas, VFQ's telephone patch,
VOX, wattmeter, microphones and mounting kils. As another extra service, only Swan
Electronics offers factory-bucked financing to the amateur radio community. Visit an

authorized Swan Electronics dealer for complete details

S Swam
ELECTRONICS

JMR NVOBIL-EAR

Two-way-radio headset with superior fidelity
Electret-Capacitor boom microphone and
palm-held talk switch.

MediepDEL

e Soiing fnx Hnge

Ruersible
o
Ear Cup

Boam M-c.mumm\

—

Push-to tatk
Swirnch

Volgro Fad

MODEL
1015-A '

FOR BROADCAST-QUALITY TRANS-
MISSION AND RECEPTION FOR BOTH
MOBILE UNITS AND BASE STATIONS.

* Boom-mounted electret-capacitor micro-
phone delivers studio-quality, undistorted
voice reproduction. Variable gain control
lets you adjust for optimum modulation.

® Cushioned earcup leits you monitor in
privacy - no speaker blare to disturb
others. Blocks out environmental noises,
too. Made of unbreakable ABS plastic.

# Headband self-adjusts for comfortable
wear over long hours. Spring-flex hinge
lets you slip headset on and off with

™ “jast one hand. Reversible for right or left
ear,

® Headset can be hung on standard micro-
phone clip.

4 Compact palm-held talk §witch lets you
keep doth hands on the wheel for safer

=driving. Made of unbreakable ABS plastic.

® Buiit-in FET transistor amplifier adapts
microphone outpul to any transceiver
impedance.

® Compatible with most two-way radios in-
cluding 40-channel CB units.

& Built-in Velero pad for easy mounting of
the talk syitch.

® Made in U.S.A.

SPECIFICATIONS

Earphone impedance
and type: 8 ohms, dynamic

Microphone type: Electret capacitor

Microphone frequency
response: 200-6000 He
Ampiifier tvpe: FET transistor,
variable gain
Amplifier battery 7-volt Mallory
power: TR-175
Switching: Relay or electranic

IDEAL FOR EVERY TWO-WAY RADIO
COMMUNICATIONS NEED . . .

CB operators » Amateur radic operators »
Police and fire vehicles » Ambulances and
emergency vehicles » Taxis and truckers «
Marine pleasure and work boats = Con-
struction and demalition crews « Industri-
al communications « Security patrols «
Airport tower and ground crews » Re-
mote broadcast and TV-camera crews »
Faresters and fire-watch units «

[<(@
3
B
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A new precision clock which tells time anywhere in the world at a
glance, has been announced by Yaesu Electronics Corporation. The time in
any principal city or time zone can be simultaneously coordinated with
local time on a 24 hour basis. After the initial setiing, as the clock runs, a
Time Zone Hour Disc advances automatically, showing correct time all
over the. world without further adjustment. The clock is especially
designed to withstand shock and may be hung on a wall or placed on its
desk mount. The clock will run an entire year on a single 1.5 volt flashlight
battery and the mechanism starts as soon as the battery is inserted. It
measutres six inches in diameter by two and one half inches deep. An
excellent item for the business office, ham radic operator, short wave
listener, boat owner, and others who want an accurate dependable clock.

Price: $30.00 Amateur net.

sSYOP

&7 SAVE YOUR RADIO!

NYE VIKING
CODE PRACTICE SET

W)

B}g\’ikings

Get the RIGHT START!
With a NYE VIKING Code Practice Set you get a sure, smooth, Speed-X model
310-001 transmitting key, a linear circuit oscillator and amplifier, with a built-in 2*
speaker, all mounted on @ heavy duty aluminum base with non-skid feet. Operates on
standard 9V transistor type battery {not included). Units can be connected in parallel
s0 that two or more operaiors ¢an practice sending and regeiving to each other. List
price, $18.50.

No. 114-404-002

Fully Air Tested — Thousands Already in Use
#16 40% Copper Waid wire annsaled to it handles lie soft Copper wirs —
Rated for bettor than fuil legal powar AM/CW or SSB-Coaxial or Balanced
50 to 75 ohm feedlina — VSWH under .5 to 1 at most heights — Stainlass
Stoel hsrdware — Drop Proof lmsulators — Tarrific Porformance — Na coiks
or traps to break down or change undar weather conditions — Completaly

Assambled rsady ta put up — Guarantesd 1 year — ONE DESIGN DOES
IT ALL.
- - = MODEL BANDS PRICE WEIGHT LENGTH

{tezers) (O2/Kgh  (Ft/Mrrs)
Manufactured & Guaranteed by 4020 HD 40/20 $48.50 26,73 36/10.9
40-10 HD 40/20/15/10 5950  36/1.01 36/10.9
MOR-GAIN 80-40 KD 80/40 + 15 57.50 41/1.15 68/21.0
2200T South 4th Street 7540 HD 75/40 5500 40/1327 66/20.1
7540 HD SPY  75/40 57.50 40/1.32  66/20.1 . S LiLs
Leavenworth, Kansas 66048 ;5 75/40/20 66.50 447123 §6/20.1
(913) 682-3142 76-20 HO (SP)  75/40/20 66.50 44/1.23  66/20.1 DESIGNED FOR COMMERCIAL USE UP TO 1000 MHZ.
75-10 HD 75/40/20/15/10 7450  48/1.34  66/20.1
75-10HD (SP}  75/40/20/15/10 74.50 48/1.34  56/20.1 The TUFTS SAVE-YOQUR-RADIO bracket can save you a
8-101HD BOMOIZ0M5G0 78.60 B0 68210 | pondle ... and a lot of hassle. Why worsy about rig ripoff? The
NO TRAPS — NO COILS — NO STUBS — NO CAPACITORS TUFTS SYR bracket” mounts quickiy™and easily in your car and

MOR-GAIN HD DIPOLES . .. ®One half the length of conventional | makes it possible ta snap your rig out of its bracket when you park
hatf-wave dipoles. ® Multi-band, Multi-frequency. ® Maximum effi- - -
- v i and put it out of sight.
ciency — no traps, loading coils, or stubs. ® Fully assembled and | - 3
pre-tuned — no measuring, no cutting. ® All weather rated — 1 KW AM, [’ The connector system has a special coaxial cable connector
2.5 KW CW or PEP SSB. ® Proven performance — more than 15,000 ] which will provide you with a lossless connection right up to 1000
have been delivered. ® Permit use of the full capabilities of today’s [ MHz! No loss! in addition to the -quick- coax connector there are
S-band xcvrs. ® One feedline for cperation on all bands. ® Lowest ol | - -
cost/benefit antenna on the market today. ® Fast QSY — no feedline also fm_‘r power and éctfessc.)rv' cor}necuons whl(fh are made
switching. ® Highest performance for the Navice as well as the | automatically when the rig is slid into its bracket . . . just what you

Extra-Class Op. need for feeding power and loudspeaker connections to the set.

EXCLUSIVE 66 FOOT, 75 THRU 10 METER DIPOLES This is a rugged bracket and connector system , . . it'H take a
NOTES beating. There is a hole on each side of the 16 gauge steel plate for a
B All models above gre furnished with crimp/solder fugs. padlock in case you went to leave the rig for short periods in its

B Al models can be furnished with a SO-239 female coaxial connector | bracket. They’ll have to rip out the dash to get it". . . and it won't be
at additional cost. The S0-239 mates with the standard PL-259 male the first time for that

coaxial cable connector, To order this factory installed option, add the % 2 . 3 . |
letier ‘A’ after the model number, Example: 40-20 HD/A. With two of these brackets you can bring the mobile rig into
B 75 meter models are factory tuned toorﬂesonate at 3950 kHz, (SP) | the house and use it in seconds. On trips you can take-an AC supply
models are factory tuned to rescnate at 38 kHz. 80 meter models ave | ¢ he ri frand . Price:

factory tuned to resonate at 3650 kHz. See VSWR curves for other SSUSIRRTECL B I [y o DS oaig EJ e LhaBlaR
resonance data.

NYE VIKING SQUEEZE KEY

Extra-long, finger-fitting molded paddles with

adjustable spring {ension, adjustable contact

spacing. Knife-edge bearings and extra large,

gold plated silver contacts! Nickel plated brass

hardware and heavy, die cast base with

G sEs P S e N S et P non-skid feet. Base and dust cover black

i b o = = Tl No. SSK1C™Chreme 52005 CYackle finished. SSK-1 — $23.45,

No_ 114.322.003 — B $1030  Nal 114322001 — B $865  No. 114312003 — B 38.65 o SSKA1OP has heavily chrome plated base and

NYE VIKING SPEED-X KEYS dust cover. List price, $29.95.

NYE_, VIKING Standar_d Speed-X keys feature smooth, adjustable CODE PRACTICE SET You get a sure, smooth, Speed-X model [
bearings, heavy-duty silver contacts, and are mounted on a heavy  310-001 transmitting key, linear eircuit oscillator and amplifier, with a ;
oval die cast base with ‘black wgmkle f1x:}5h. Avaalzgh!e _w1th built-<in 27> speaker, all mounted on 2 heavy duty aluminum base with :
standard, or Navy knob, with, or without switch, and with nickel non-gkid feet, Operates on standard 9V tramsistor type battery (not
or brass plated key arm and hardware. included). List price, $18.50.

Pamper yourself with a Gold-Plated NYE VIKING KEY! PHONE PATCH Model No. 250-46-1 measures 6-1/2” wide, 2-1/4”
Model No. 114-31C-004GP has all the smooth action features of  high and 2-7/8” deep. List price, $36.50. Model 250-46-3, designed for
NYE Speed-X keys in a special “preséntation’” model. All use with transceivers having a builtin speaker, has its own buili-in 2° x
hardware is heavily gold plated and if is mounted on onyx-like jet 6 2 watt speaker. Measures 6-1/2”° wide, 2-1/4°” high and 2-7 /8" deep.
black plastic sub-base. List price is $50.00. List price, $44.50.

- -"_’f"'-.é'.*?_
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® Model TA-33
® 3 Elements
®101 dbh Forward Gain (over
source)
® 20 db Front-to-Back Ratio
The Mosley TA-33, 3-element beam provides
cutstanding 10, 15 and 20 meter perior-
mance. Exceptionally broadband — gives
excellent results over full Ham bandwidth.
Incorporating Maosley Famous Trap-Master
traps. Power Rating — 2KW P.EP. 558B. The
TA-33 may also be used on 40 meters with
TA-40KR conversion. Complete with haxd-
ware. $206.50

MULTI-BAND BEAMS
TRAP MASTER 33...10, 15 & 20 Meters

® Model TA-33Jr.

® 3 Elements

®10.1 db Forward Gain
souxXce )

® 20 db Front-to-Back Ratio

The TA-33Jr ... incorporates Mosley Trap-

Master Junicr traps. This is the low power

brother of the TA-33. Power Rating — 1 KW

P.E.P. SSB. $151.85

isotropic

(over isotropic

TA-33JR. POWER CONVERSION KIT
MODEL MPK-3

Owmners of the Mosley Trap-Master T A-33Jr.
may obtain higher power without buying an
entirely new anfenna. The addition of the
MPK-3 (power conversion kit) converts the
TA-33Jx. into essentially a new antenna with
760 watts AM/CW and 2000 watis P.E.P,
SS5B. §52.25

TRAP MASTER 36 ... 10, 15 & 20 Meters

@®Model TA-36

® § Elements

® Forward Gain (over isotropic source) - 10.1
db on 15 & 20 meters, 11.1 db on 10
metexs.

Front-to-Back Ratio on all bands. 20 db.

This wide-spaced, six element configuration

employs 4 operating elements on 10 meters, 3

operating elements on 15 meters, and 3

operating elements on 20 meters. Automatic

bandswitching is accomplished through

Mosley cxclusively designed high impedance

parallel resonant “Frap Circuit.”” The TA-36 is

designed for 1000 watts AM/CW or 2000

watts P.E.P, SSB. Traps are weather and dirt

proof, offering frequency stability under all

weather conditions. $335.2b

MOSLEY AK-60 MAST PLATE ADAPTER
Mast Plate Adapter for adapting vour Mosley
1%” mounted beam to fit 2 OD mast.
Complete with angle and hardware. $11.15

A brilliant new 2 meter transceiver
with every in-demand operating
feature and convenience

KLM MULTI-2700 — $695.95

* Synthesizer and VFO.
* All modes: NBFM, WBFM, AM,
SSB w/USB/LSB and CW.
® Frequency synthesizer {PLL)
3 Knob, 600 channels, 10 kHz steps.

® v X0, plus or minus 7 kHz.
* LED readout on synthesizer,
® Standard 600 kHz splits plus . . .
® Two “oddball” splits.
* OSCAR transceive 2 to 10 meter operation.
_ ® OSCAR receiver built-in,
® Connectors on rear for separate 2

meter and 10 metler aniennas.
® Built-in VFO (continuous coverage,
144-148 MHz in 1.3 MHz segments. 1
kHz readout).
®5 pole SSB filter plus two FM
filters.
® 100 kHz crystal calibrator.
® Vaice aperated relay {VOX) ar
p-t-t.
* Audio speech compression.
® Naoise blanker.
® RIT, plus or minus 5 kHz.
® Power put/''S”’ meter.
® FM center deviation meter.
® 10W minimum output power. NO
TUNING!
® Hi-Lo power provision.
® 3yilt-in AC/DC power supply.
® Double conversion recgiver,
MHz and 455 kHz |-Fs.
® Receiver sensitivity:
FM: 0.5V for 28 d8 S/N.
SSB/CW: 0.25UV for 14 dB S/N.
AM: 20UV for 10 dB S/N.
®Size: Inches: 5H, 14.88W,
MM: 128H, 378W, 305D.
®Weight: 28 Lbs. {13 KG).

16.9

12D.

CLASSIC-33...10,15 & 20 Metexs
Model CL-33

® 2 Elements

®10.1 db Forward Gain (over

souree) on all bands.
® 20 db Front-to-Back Ratio on 15 & 20
meters, 15 db on 10 metexs,

BRIDGING THE GAP . The Classic 33,
combines the best of two Mosley systems.
Incorporating Mosley Classic Feed System for
a “Balanced Capacitive Matching” system
with a feed point impedance of 52 ohms at
resonance, and the Famous Mosley Trap-
Master Traps for “weather-proof’ traps with
resonant frequency stability. This extra
sturdy multi-band beam, Model CL-33, for
operation on 10, 15 & 20 meters features
improved boom to element clamping, stainless
steel hardware, balanced radiation and a
longer hoom for even wider element spacing.
Power Rating — 2 KW P.E.P, S8B. Recom-
mended mast size — 2 OD. Wind Load — 120
lbs. at 80 MPH. Approx. shipping weight — 45
lbs. $232.50

isotropic

CLASSIC-203 .. .20 Metexs
Model CL-203
3 Elements

®10.1 db Forward Gain (over
source)

® 20 db Front-to-Back Ratio
Incorporating the Mosley patented Classie
Feed System, this full size 20 mefer single-
band beam has 1 to 3/8” dia. “swaged”
elements wide spaced on a 2* dia. 24’ boom.
Maximum element length-37" 81%°°. The high
standards in quality construction established
by Mosley in over a quarter-century of manu-
facturing is reflected in this mono-band . . .
Model CL-203. Boom-to-mast clamping
assures stability with a time-tested arrange-
ment of mast plate, casi aluminum clamping
blocks and stainless steel U-bolts. The exclu-
sive “Balanced Capacitive Matching” System
has a nominal feed point immpedance of 52
Ohms at 2 KW PEP. SSB. Recommended
mast size-2” O.D, Approx. shipping wt: 42
lbs. via truck. $227.65

isotropic

Dealer Programs
NOW Available

10,15 & 20 Meters

CLASSIC-36. ..
Model CL-36
® 6 Elements
®10:1 db Forwaxrd Gain (over isoiropic
source) on 15 & 20 meters, 11.1 db on 10
meters.
® 20 db Front-to-Back Ratio on all bands.
The Classic 36, like the smaller Classic 33,
incorporates both the Mosiey World-Famous
Trap-Master Traps and the Mosley Classic
Feed-System. Designed to operate on 10, 15
& 20 meters, this multi-band beam Model
CL-36, employs the high standards of quality
construction found in all Mosley products.
The boom-to-mast clamping assures stability
with a time-testedd arrangement of mast plate,
cast aluminum clamping blocks and stainless
steel U-bolts. The exciusive “Balanced Capaci-
tive Matching” system has§ a feed point
impedance of 52 ohms at resonance, Wind
Load -— 210.1 lbs. at 80 MPH. Power Rating
— 2 KW P.EP. 88B. Recommended mast size
— 27 OD. Approx. shipping weight — 71 lbs.
via truck. $310.65

40 METER CONVERSION KIT MODEL TA-
40KR

Work 40 meters in addition to 10, 15 & 20
metexs by using a TA-40KR conversion kit on
the radiator element of the TA-33 and TA-36.
(Beams with broad band capacitive matching
may not be converted!) Convert the TA-33Jr.
with the MPK-3 (power conversion kit) before
adding the TA-40KR kit. $92.25

SIGNAL-MASTER ANTENNA

Beam Antenna ...Model S-402 for 40 meters
For a top signal needed io push through forty
meter QRM, the Mosley Signal Master 5-402
will do the trick! This 100% rust-proof
2-element beauty constructed of rugged
heavy-wall aluminum is designed and engi-
neered to provide the perforinance you need
for both DX hunting and relaxing in a QRM
free rag-chewing session. Beam is fed through
link coupling, resulting in an excellent match
over the entire bandwidth. $267.50

Tufts Radio Electronics ® 209 Mystic Avenue ® Medford MA 02155 @ (617) 395-8280
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* Aemole

e Motor
Controlled

COAX ANTENNA
SWITCH

& Control unit works on 110/220
VAC, 50/60 Hz, and supplies
necessary DC to motor.
Excellent for single coax feed to
multiband guads or arrays of
monobanders. The five positions
aliow a single coax feed to three
beams and two dipoles, or other
similar combinations.
Control cable (not supplied)
same as for HAM-M rotator.
Selects antenhas remotely,
grounds all unused antennas.
GND position grounds all an-
tennas when leaving station.
“Rain-Hat" construction shields
motor and switches.
Motor: 24 VAG, 2 amp. Lubrica-
tion good to —40°F.
¢ Switch RF Capability: Maximum
legal limit.  Price: $120.00

COMMUNICATIONS
RECEIVER

SSR-1

* Synthesized * General Coverage

= Low Cost » All Solid Stale = Built-in AC
Power Supply * Selectable Sidebands

= Excellent Performance

PRELIMINARY SPECIFICATIONS: + Coverage: 500 kHz to
30 MHz » Frequency can be read accurately to better thari
5 kHz » SensHivily lypically .5 microvolts for 10 dB S+N/N
SSB and better than 2 microvolls for 10 dB S+N/N AM
+ Selectable sidebands « Built-in power supply: 117/234
VAC = 20% » I the AC power source fails the unit swhches
automatically lo an internal battery pack which uses eight
D-cells {not supplied) » For reduced curreni draln on DC
operaticn the dials do net light up unless a red pushbutton
on the front panel is depressed.

" The parformance, versatility, size and low cost of the

SSR-1 make i1 ideal for use as a stand-by amateur or
novice-amateur receiver, short wave receiver, CB monitar
receiver, or general purpose laboratory recelver.

Price: $350.00

GENERAL: ¢ All amateur bands 10 thru 80 meters in seven
B0 kHz ranges * Solid Stale YFO with 1 kHz dial divistons
#® Modes SSB Upper and Lower, GW and AM e Built-in
Sidetone and automatic T/R switching on CW » 30 tubes
and semi-canductors @ Dimensions: 51%"H, 1D3"W, 14347
D (14.0 x 27.8 x 36.5 cm}, Wt.: 16 lbs. (7.3 kg).

TRANSMIT: ® VOX or PTT on SSB or AM » input Power:
558, 300 watis P.E.P.; AM, 260 watts P.E.P. ¢entrolled
carrier compalible with SSB linears; CW, 260 watls @
Adjustable pi-network.

RECEIVE: # Sensitivity better than )3 4V for 10 dB S/N =
I.F. Selectivity 2.1 kHz @ & dB, 3.6 kHz @ 60 dB. » AGC
tull an receive modes, variable with RF gain control, fast
attack and slow release with noise pulse suppression ®
Dicde Deteclor far AM reception.

Price: $699.00

34-PNB Plug-in Noise Blanker , ... 100.00
FF-1 Crystal Control Unit. ....... 46.95
MMK-3 Mobile Mount . ... ....._., 7.00
RV-4C Remote VFO . ......... $150.00

TR-4CW SIDEBAND TRANSCEIVER

POWER SUPPLIES
AC-4 Power SUupply . .. ... ..... $120.00
DC-4 Power Supply . ... .. ... ... 136.00

MATCHING NETWORKS

MN-4
200 watls

Price: $120.00 Price: $240.00

General: & Integral Wattmeter reads forward power in
watts and VSWR directly, can be calibrated to read re-
fiected power @ Malches 50 ohm transmilter culput to coax
antenna leedhng with VSWR of at least 5:1 @ Covers ham
bands 80 thru 10 meters ® Swilches in or oul with front
panzl switch ® Size: 5W"H, 10%4"W, 87D {140 » 273 x
203 cm), MN-2000, 143¢"D (36.5 cm).

@ Continuous Duty Qutput: MN-4, 200 watls; MN-2000,
1000 walls (2000 watls PEF} « MN-2800 only: Up 1o 3 an-
tenna connreclors selected by front panel swiich,

MHN-2000
20060 watts PEP

RF
WATTMETERS

W-4 1.8-58 MHz Price: $ 72.00
Wv-4  20-200 MHz Price: $ 84.00

Rezds forward and reflected power directly in
watts (VSWR from nomogram), Two scales in
each direction. Size: 51%7H, 3MYW, 4"D (14.0 x

9.5 x 10.2 cm).
Model Full Scale Calibration Ascuraty
w.a 200 walts 5% of reading + 2 watts)
2000 watts  £15% of reading -+ 20 watts)

Wy- 100 watts £{5% of reading + 1 watt |
1000 walts (5% of reading + 10 wats}

2 METER FM
PORTABLE TRANSCEIVER
Model TR-33C

Amateur Net $229.95

® SCPC* Frequency Control

® 12 Channels with Selectable Xm1r Offsets.

® All FET Front-end and Crystal Fiiter for
Superb Receiver Intermod Rejection,

® Expanded Antenna Choice.

® | ow Receiver Battery Drain.

® Traditional R. L. Drake Service Backup.

® Single Crysta! Per Channel.

LINEAR AMPLIFIER
Mode! L4B

L-4B Linear Amplifier ...........B95.00
® 2000 Watts PEP-SSB @ Class B Grounded-
Grid — two 3-500Z Tubes ® Broad Band
Tuned-Input ® RF Megative Feedback ®
Transmitting AGC ® Directional Wattmeter
® Two Tautband Suspension Meters @ L-AB
13-15/16" W, 7-7/8” H, 14-5/16"” D. Wt.:
32 |bs. ® Power Supply 6-3/4" W, 7-7/8" H,
11" D, Wt.: 43 Ibs.

POWER SUPPLIES 3

AC 4 Power Supply ... .. = g $120.00

Touch-n-go  vith
DRAKE 1525EM

Push Button Encoding Mike

Drake 1525EM, microphone with tone encoder and
connector for TR-33C, TR-22, TR22C, ML-2 ...........

DC 4 Power Supply ............. 135.00

® Micropheone and aute-patch encoder in single canvenient package with coil cord and

connector. Fully wired and ready for use.

L 4 High accuracy IC tone generator, no frequency adjustments.

® High reliabitity Digitran(® keyboard.

® Power for tone encoder obtained from transceiver through microphone cable. Na

battery vrequired. Low current drain.

® |ow ocutput impedance allows use with almost all transceivers. -
® Four pin microphone plug: directly connects to Drake TR-33C without any m_ndzfnga—
tion in transceiver. Comgpatibie with all previous Drake and other 2 meter units with

minor modifications.
® Tone level adjustable.
® Hang-up hook supplied.

Tufts Radio Electronics ® 209 Mystic Avenue ® Medford MA 02155 e {617) 395-8280
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Tha Atlas 210x or 215x measures only
914" wide x 9%” deep x only 3% high, yet
the ahove photograph shows how easily the

Allas Iransceiver fits into a compact car.
And there's plenty of room to spare for
VHF goar ang other accessary eguipment.
With the exclusive Atlas plug-in design.
you can ship your Atlas in and out of your
car in a matier of seconds. All connections
are made nutomaticaily.

BUT DON'T LET THE SMALL SIZE FOOL
You!

Even though the Atlas 210x and 215x trans-
ceivers are less than half the size and
weight of other HF transcalvers, The Adas
is truly s giant in performance.

200 WATTS POWER RATENG!

This power level in a seven pound (rans-
ceiver is incredible buz trua. Adas traos-
ceivers give you all the talk power you need
to work the world barefoot. Signal reports

constantly reflect great surprise at the sig-
nal strength in relation to the power rating.

FULL 5 BAND COVERAGE

The 210x covers 10-80 meters, while the
215x covers 15-160 meters. Adding the
Atlas Model 10x Crystal Oscillator provides
greally increased frequency coverage for
MARS and network operation.

NO TRANSMITTER TUNING OR
LOADING CONTROLS

ilh Atlas’ total broadbanding. With your
s you get instant QSY and band change.

MOST ADVANCED STATE OF THE ART

sght weight, bul

BSSLIDR i

PLUG-IN CIRCUIT BOARDS
and modular design provides for esse of
servicing,
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130 dib; yreater than the measuris
of mos! tesl equipment.

For all you hams with little cars ...
<P > We've got the perfect mobile rig for you.

EXCEPTIONAL IMMUNITY TG STRONG
SIGNAL OVERLOAD AND CROSS MOD-
ULATION. The axclusive front end design
in the receiver allows you to operate closer
in frequency lo strong neighboring signals
than you have ever experienced before, If
you have nol yet operated an Atlas trans-
cefver in a crowded band and compared it
with any other receiver or {ransceiver,
have a res! thrili coming.

A WORLD WIDE DEALER NETWORK TO
SERVE YOU,

‘Whether you're driving a Henda in Kansas
City or a Mercedes Banz in Wesi Germany,
there's an Allas dealer near you.

Arlas 210x or 215x%
W/Noise Blanker . ...
ACCESSORIES:

$B675.00
719,00

AC Console 1104220V _..... 14%.00
Portable AC supply 1 10:220 v 100 0D
Mobile Kit 8.00

less erystals . s ..79 0o
Lhal DD-BB _ . 229.00
For cumplete details see vour Atias dealer.

or d
oroc

us a card and we'll mail you a
ure with desler list.

‘i’-\‘i\
— —
~lahr

RADIO INC.

l

|

MDOEL TLM

BOLT-14d

Trunk %o mount o no
o nstalston of sde

EZR

“the home of originals”

STANDARD GAIN '
MOBILES
Two Meters
* 5/ wave) mg‘?‘ — 3¢ ab gain
aver 14 wave mobile
- Frequency coverage—143 1o 143
MHz

= Power rating—200 watts FM

MODEL BBLT-144
47 antenna complete with eas
ta install, no holes to drill, |runi BBL-144
fig mount, impact spring and 17"
MIL SPEC RG-S8-LI ana PL-255.
Anlenna removable from mount

Prics: $33.75
MODEL BBL-144
47 amtenna mounts on any fa
- Toof, deck o fender in

HUSTLER
“BUCK-BUSTER"

MEQOEL SF-2

§F2

DELUXE MCEBILE MOUNTS
Fex madium length, baht weight anjnnnas with
W —24 230

WODEL HEM
Deivee Trund lip mount
with 180 segree swivel

|

AMATEUR
ANTENNAS

SUPER GAIN MOBILES
Two Meters

over 174 wave mobile

« Frequency coversge—l4142

MMz |
~ SWR at resonance—1.1 | typical
+ Cower raling—20) watls F¥: [

TWO AND SiX MEVERS— ce
TRUNK LIF MOUNT NG
MOGEL HFT ‘
Four sect:an telescapic anlonna
parmits separate adjustment for
s\muitaneaus resoaance on twa
Opgrational

Resght: 40
llpgmeun(. 17 MIL S5PEC RG-58-U
and factary attached PL-259.
Price: $22.65
VHF}U;F ANTENNA—

RESONATOR SFRING—
STAINLESS STEEL
MCOEL RSS2
Installsbetween puatir s
rasonatar  Abasrhs  Lhegk whal
Tonan Htrives DuEmaNEIRE " DDKIVE
Ham. Suppliud rasdy tor axsy lnstalle

ma

R8S-2

MODEL ¢-32
Ball mount complete
with mounting hardware.
Price: $8.20

BE-1 A

o ecge of Irunk B In ball for positmeng an-

chales 17 RG-584U con tenna o weracal Camy

ASCRONS AT

Price: $14 BS

MM T:su%
MODEL MM-1 MODEL TGM-1

Cow! mount mslalls in Trunk groove mount in-
17 hola, Incl 8 stalls in higden area of
swivel ball and SG239 roove. under trunk lid
connaciors. hoummg hardware  in-
Price: $7 50 cluded.  Prico: $8.00

bly includes

17-7 PH

All resonators are precision wound with
optimized design for each band. Assem:
stainless steel
adjustable tip rod for lowest SWR and

MODEL CGT-144

Price: 541 .’!0

MODEL CTG-M4

Saree chamctenstics as

suppled with ¥"-24-base to fit al

mobile ball mounts — Length 15
" Mount and cable mat in-
Price: $25.50

B85
ciuded.

VYHF/UMF ANTENNA—
TRUNK LIP MOUNT

SSM-1

STAINLESS STEEL BALL MOUNT
FOR DECK, FENOER DR Al
FLAT SURFACE

MODEL $5M-2
Heguy 2% rwnlorced staintess  stegl
180" " adjustable ball m;

TupnorTy anp Amale:
Meludey ycolac by
plate i inaunting

dware,
Price: 519.20
QUICK DISCONNEGT—
A% STAINLESS STEEL

MOBEL GD-1

e

on, If, wave phasing
wpyees anction Haght 113°
RN Tevanee 1.2 5 or betiar.

[ band cdge marker. Cheose for medium
or high power operation, i
STANDARD HUSTLER RESONATORS i
| Power Rating: 400 Watts SS5B
Model Band Price |
RA-10 10 maters $ 6.50
- RM-15 15 meters 6.95
am RM-20 20 meters 7.30
BM-40 40 meters 13.20
AM-75 75 meters 15.50
RM-80 80 meters 1695
SUPER HUSTLER RESONATORS
.. Power Rating: Legal Limit 55B i
~ ™ Supers have widest bandwidth
Model Band Price
RM-10S 10 meters $11.30
RM-155 15 meters 12.65
RM-205 20 meters 13.00
o BM-AGS 40 meters 15.50
RM-755 75 meters 30.00
RM-805 280 meters 20.40
For 6-10-15:20-40-75-80 Meters
Foid cver mast for quick an n e2sy  HUSTLER
lercharge of rescnalore w e -2 MASTS
farage When opetating, mast i3 held
certical mith shokeprd sieeve iR
57 mast a'se sews a8 1A wavelergth The Majority Choice of
S meter antenna Staiess atesl base  Amatauss
;‘D’w’:'o',z‘b:r:;"f:m:‘m"" mabie b2l roughout the Warkd! |
MODEL  MO-Z
Far bumper mounting—Fold 15 at ool
line 27" abave base.  Price: $22.00
MODEL MD-1
For deck or fender mounting—Fold it
at roof line 137 above base.  Price: 822.00

Power rabng, 1.000 Watfs FM. Wind W1
suraval 100 MPH, Installs on verts

cal pipe vp to §%" 50238

COaX CONNELor MD-2

Pm:n. $67.55

Covers 10 - 15 - 20 - 40 Meters
Only Husiles Gires One Setting for
Whola Band Coveraps

MODEL 4-BTY

I - Lomes swaR_PLUS
+ Bardgwiain 31 @3 brsazewr! SWR
1E to | or belter af tend edges =
- Hustisr exclusive Yap covers
i = PS8 Ur-
tolerances assur
Ing Bozurate grd permanest rap
rescaniie
+ Sckid one ingr fitengiass tap forms

trengtn slumin,
ee

mon permitting

2t dxmage 1o the
a
Guararteed ta br easiest alsems,
of any Muti-Dang ve

chanical stability.

| for eptimum electrical and me-

» Extra heavy duly aluminym mouni-

ing bracket witn low loss —high
strength insulators. Mounting hard-
ware included

= All sections 1%" neavy wall, high

Length: 21' 5
GBEL +BTY

Feed mith any length 50 ohm coan.,
+ Power capability—lull lega limiz
an 55B or CW

+ Maunting: Ground mount with or
without radials, or ro6l mount with
ragdials.

Weight; 13 Ibs,

Price: $89.95

Tufts Radio Electronics ® 209 Mystic Avenue ® Medford VIA 02155 ® {617} 395-8280
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SUPERAMP
from Den7f_on_

If the amplifier you're thinking of buying deesn’t deliver at least 1000 to 1200 watts output,
to the antenna, you're buying the wrong amplifier.

Our Mew Super. Amp is sweeping the country because hams have realized that the DenTron
Amplifier will deliver to the antenna, loutput power], what other manufacturers rate as input
power.

The Super Amp runs a full 2000 watts P.E.P. input on §SB, and 1000 watts DC on CW, RTTY
or 85TV 160-10 maters, the maximum legal power,

The Super Amp is compact, low profite, has a salid one-piece cabinet assuring maximum TVI

shetlding.

The haart of our amplifier, the power supply, is a continuous duty, self-contained supply built
for contest performance.

We mounted the 4-572Bs, industrial workhorse tubes,
on-demand variable cooling systen.

m a cocling chamber featuring the

The hams at DenTron pride themselves on qaality work, and we fight to keep prices dewn. That's
why the dynamic DenTron Linear Amplifier beats them all

$574.50

Match everything from 160 to 10
with the new 160-10 MAT

NEW: The Monitor Tuner was designed be-
cause of overwhelming demand. Hams told
us they wanted a 3 kilowatt tuner with a
built-in wattmeter, a front panel antenna
selector for coax, balanced line and random
wire. So we engineered the 160-10m Monitor
Tuner. It's a lifetime investment at $299.50.

$299.50

Meet the
SuperTuner

The DenTron Super Tuner tunes everything fram 180-10 meters. Whether you have
balanced ling, coax cable, random or long wire, the Super Tuner will match the antenna
impedance to your transmitter. All DenTron tuners give you maximum power transfer
from your transmitter 10 your antenna, and isn’t that where it really counts?

1kwmone. $T29.50  zwwmooet _Szzt_).so

The Shy _

|0peners

SKYMASTER

TRIM-TENNA

The 80-10 Skymatcher

Here's an antenna tuner for 80 through 10 meters, handles 500 w P.E.P. and matches your
52 ohm transceiver to a random wire antenna.

Read jorward

and reflected -“

watts at the
same time

= Continuous tning 3.2 - 30 me

= “L" network

= Ceramic 12 positian rotary switch

« 80-239 receptional to transmitter
- Random wire tuner

+ 3000 volt capacitor spacing

+ Tapped inductor

+ Ceramic antenna feed thru

» FTW.5T H. 8" DL, Weight: 5 lbs,

$59.50

Tired of constant switching and guesswork?
Every serious ham knows he must read both forward and reverse wattage simultaneously
for that perfect match, So upgrade with the DenTron W.2 Dual in line Wattmeter.

4

" meter operation.

A fully developed and tested 27 foot _

wvertical antenna covers entire 10, 157 20,
and 40 meter hands using only ons clevarly
applied wave trap. A full 1/4 wave antenna
on 20 'metars. Constructad of heavy seam-
less aluminem with & factory tuned and
sealed HQ Trap, SKYMASTER is weather-
praof and withstands windsup to 80 mph,
Handles 2 KW powar level and is for
ground, reof or tower mounting. Radials
included in our low prics of

$84.50

The antenna your neightors will love, The
new DenTron Trim-Tenna with 20 meter
beam is designed for the discriminating
amateur who wants fantsatie perfarnmanca
in an environmentally appealing beam. it's
really icaded! Up front there's = 13 oot
8 inch diractor with pn:uuqn Hy-Q caits.
And, 7 feet hehind ir a 16 1652 driven
slement fed directly with 52 ohm coax.
The Trim-Tenna meunts easity and what
a difference in on-the-gir performance be-
tween the TrimrTenna and that dipole,
fong wire or inverted Vee you've been
using. 4 & 6 Forward Gain Over Dipole.

Afsa 80 m resonstar for top mounting oh -

SKYMASTER. $129.50
$29.50

SKYCLAW

A tunable monobsnd high performanca

vartical sntenns, designed for 40, 80, 160 -

SKYCLAW gives you
the following spectrum coverage:

Gl il gl ALL BAND DOUBLET
{Meters} {kHz} F L,
160 50 This All Band Doublet or inverted Type
0 200 Antenna covers 160 thre 10 meters. Has
40 entire band total length of 130 feet {14 ga. strandsd

Tuning is easy and relisbte. Rugged con-
struction assures that this self-supporting
wnit is weatherproof and survives nicely
in 100 mph winds, Handles full legs!

copper} although it may be made shorter
# necesrary. This tuned Dowhlar is center
fod thraugh 100 feet of 450 ohm PVC
covered bajanced transmission line. The
assembly is complete.  Add rope to the

pawer mit. ends and pull up inte position. Tume
s?q.so with the DenTron Super Tuner and
J you're on 19 through 160 meters-with
one antenna! Now just for the DenTron
All Band Dovblet. --
$24.50

The GenTron EX-1 Wertical Antenna s
designed for the performance minded
antenna experimenter. The EX-1is a full
4D meter, % wave, 33", self.supporting
vertical. The EX-1 is the ideal vertical

for phasing. Ssq.so

Denlron_

$99.50

LOW PASS FILTERS FOR TRANSMITTERS
have four pi sections for sharp cut off below channel 2, and to

attenuate transmitter harmonics falling in any TV channel and
fm band. 52 ohm. SO-239 connectors built in.

DRAKE TV-520G0-LP

200 watts to 52 MHz. Ideal
for six meters. For operation
below six meters, use
TV-3300-LP or TV-42-LP.
Model No, 1609 Price: $26.60

DRAKE TV-42-LP Model No. 1605

is a four sectiorn filter designed with 43.2 MHz cut-off and
extremely high attenuation in all TV channels for transmitters
operating at 30 MHz and lower. Rated 100 watts input. Price:
$14.60

DRAKE TVI FILTERS High Pass Filters for TV Sets
provide more than 40 dB attenuation at 52 MHz and lower.
Protect the TV set from amateur transmitters 6-160 meters.

Drake TV-300-HP
Model No. 1603

For 300 chm twin lead
Price: $10.60

DRAKE TV-3300-LP

1000 watts max, below 30
MHz, Attenuation beiter than
80 dB above 41 MHz. Helps
TV i-f interference, as well as
TV front-end problems. Price:
$26.60 Model No. 1608

Duake TV-75-IP

Model No. 1610

For 7% ohm TV coaxial
cable; TV type
connectors installed
Price: $13.25

Tufts Radio Electronics ® 209 Mystic Avenue ® Medford MA 02155 @ (617} 395-8280




Deater Programs
NOW Available

THE WORLD’S MOST COMPLETE LINE OF VHF-FM KITS AND EQUIPMENT

Q Tufts Radio Electronics ® 209 Mystic Avenue ® Medford MA 02155 @ (617) 395-8280
< The Synthesizer II is a two meter frequency synthe-
sizer. Frequency is adjusiable in 5 kHz steps from
140.00 MHz to 149,995 MHz with its digital readout
thumb wheel switching. Transmit offsets are digitally
programmed on a diode matrix, and can range from
10 kHz to 10 MHz. No additional components are
necessary! )
3 Wit . ..., co. . $169.956 Wired and tested$239.95
m ¢ Also available for 220 MHz!
RX28C. . . - . 28-38 MH~z I'M receiver with 2 3 ik .
pale 10.7 MHz ervstal filter . . . .5 59.95 RECEIVERS RXCE . 0y accessory filter for abuve receiver kits
RX2HC W/T . . same as abhove —wired & tested vives 70 dB adjacent channel P
RXSOC Kit . . 30-60 MHrr e 16,7 - : T L o P e e L !
s e st e RE2E Kit ... 10 mir RE front end 16.7 MH7 out 12.50
B OE T i e e e & i iwd RFsO Kit ... 6mtr RF frontend 10.7 MHz out 12,50
RX144C Kit . 140-170 MH2z resr w2 pole las o o mee B Eroa (e (M iz o i S 0
10.7 MH/ ¢ PR o RFz2z2oD Kit. . 220 MEz KF front end 10.7 MHz
K3 VT . s S et g T R S S L I 17.50
Rigggt l'\ltT. . "illr?):?[)d.i?;i) rc:ll'r:::'.';p(r:;:m RFa32 Kir, - 432 MEz RI frontend 10.7 MHz
10.7 Milz erystal filter . . . . . . i i R o e e R
RX2200 W/T . same us above —wired & tested HEARE RS LR M R DR AT S =
RX432C Kir, . 432 M 3 pole 10,7 » pole crystal filter . . . . .. ... 27.50
it A oty f:’:’s{;f’“ e FMa55 Kit. . . 455 KHz LF stage plus FM detector 17.50
RX4320C WIT . same us ahove —wired & tested AS2 Kit . . .. audicand squelch board . . . . 15.00
PR .. . transmitter exciter, L watt, &6 mtr. & e X
TX50W/T . .. same as above—wired & fested [X220BW/T . same as above-wired & tested - . 49.95
TX144B Kit . . transmitter exciter— 1 watl—2 mtrs TX432B Kit . . transmitter exciter 432 MHz - . 39.95
TX144B W/T . same as above—wired & tested, . . TX4328 WIT . same as above—wired & tested . . 59,95
TX220B Kit. . transmitter exciter— lwatt—220 TX150 Kit. . . 300 milliwatt, 2 mtr transmilter . 19,95
el e IX150W/T . . same as above ~wired & tested . . 29.95%
PA2503H Kit . 2 mitr power amp -Kit 1w in- 25w
out with solid sizte switching, Blue Line . . . RF power amp, wired & restcd. emission—
¢ate, CONRECIOTS . . . . . . . . .. 59.95 . " CW-FM-S5B/AM
PA2501H W/T. same as above —wired & tested . . 74.95 i Power Power
PA4010H Kit . 2 mer plower qmg_—l()w in—a0w Model Frequency Input Output
out—relay switching . . . . . . .. 50.05 5 5 [ F0W
PAa4n) OHKWjT. same as above —wired & tested .. 74.95 glig i],foi,;g 136-1 ngg; i“g\._, ‘if(:)\?\’“ 11-335
BAS0/25 Kit . 6 mir power amp, Iwin, 25w cut, 1 a i § 3
less case, connectors & switching . 49.95 g]]:g fb",ff?m :ig:ggfm; ?:)\W fi’g‘w igggg
PASQ/25 W/T . same as above, wired & tested. . . 69.95 = £ I A i
PALRATIS Kit . 2.mir power a Pt BLC 30/150 140-160MHz Jow 150W 239.95
/! i - out—iez(:;a‘e mé‘r;e‘c“érs—'né‘ BLD 2/60 220-230MHz W AOW 159.95
tiening se. € a e BLD 10/60  220-230MHz  10W 6OW 139.95
PAi44/2s Kit. same as PA144/15 kit but 25w . . 49.95 gtg llg"ugo ﬁg’iﬂgﬂg’ lO\Wv ig\?\)‘l Al
PA220/15 Kit . similar fo PA144/15 for 220 MHz  39.9% b o it Sk, ! 139.95
PA432/10 Kit . power amp—similar to PAL44/15 BLE / X ¥ 2 40 159.95
except 10w and 432 MHz . . . . . 49.95 130780 420-470MHz  30W 8OW 259.95
' PA140/10 W /T 10w in—140w oui—2 mee amp . . 179.95 BLELST A0S 2 0267 Ui H A0 sow 289.95
PALAD/30W/T 30w in-—-1d4dw out—2 mtramp . . 159.95
< PS1SC Kit. . - §3amp- 12 volt regulated power sup- ONMP. . ... . addsover voltage pn::e‘é'ﬁomm vour
ply wicase, w/fold-back ecurrent limii- power supplies, 15 VDC max. . . 9.95
2K ing and overvoltage protection . .  79.95 PS3A Kit . .. 12volt—power supply regulator card )
P515C W/T . . same as above—wired & tested . . 94.95 with fold-back current limiting . . 8.95
PS2SC Kit. . . 25amp—12 volr regulated power sup- P53012 W/T . new commercial duty 30 amp 12 VD
ply w{case, w/fold-back current limit- regulated power supply w/case,
NPl OVPLocm .« e . anhle e n 129.95 - W Jfcld-back current limiting and
PS2SC W/T . . same as above—wi 12995 otrvaltage protection . . . . . . 239.95
U PS25M Kit. . . same as PS25C with meters . . . . 149.95
PS25M W/ T . . same as above —wired & tested . . 169.95
'lil-"ll:SO Kit- . . repeater- 6 meter. - - . . . . . . . 465.95 it
PTSa 5 . repeater— 6 meter. wired & tested 695.95
RPT144 Kit . . repeater—2 mtr—]SwAcomlee(c DPLAT44 . . .. 2 mir. 600 KHz spaced duplexer,
(LSS erystals) . . ..o 2. 465.95 . .owired and tuned to frequency . . . 379.95
RPT220 Kit . . repeater—220 MHz -1 5w—complete DPLA220 . .. 220 MHz duplexer, wired and
(less crystals) 65.95 tuned to frequency . . - .. .. L. 379,95
RPT432 Kit . . repeater—10watt—432 MHz D!“EA‘IJ? . .. rack mount duplexer . .. ... L. 319.95
= (less erystals) . . ... .. ... .. 51595 DSLAE i double shielded duplexer cables
RPT144 W/T . repeater—|Swatt—2mts. . ... . 695.95 o with PL256 connectors (pr.) . . . 25.00
RPT220 W/T . repeater—15watt—220 MHz. . . . 695.93 DSCN ..o same as ahove with type N
RPTa32 W/T . repeater—]0watt—432 MHz. . . . 749.95 conngetors (pr.} - ..o <. 2500
DPLASO . . . _ & mir close spaced duplexer . . . . 575.00
TRX3¢ Kit . . Complete & mtr FM transceiver Kit., VEAL R Bc:{ NN EE NG
20w out, 10 channel scan with case CD1 Kit - . . . 10 chanael receive xtal dack
(less mike and crystals}. . . . . . . 249.95 widiode switching. - . . . . . . 3 6.9%
TRX144 Kit . same as above, but 2 mtr & 15w out219.95 CDz Bat . . .. 10 channel xmit deck wiswitch
TRX220Kit . same as above except for 220 MHz 219.95 E and xnmm:rq e S 14,95
TRX432 Kit . same as above except 10 watt and (6 Il TR 11 sip of C13] |
A 5 Fin e cpeame = o 8o Bl e 254.95 -for -43.. multi-channel oper 12.95
TRUA & 4 - - & fransceiver caseondy . . . . . .. . 19.95 i:'(_)R'J'_Kn ] currier operated © 19.9
TRE Lh - ala transceiver case and accessories . . 39.95 SC3 Kit .. . . 10 channel aura-scan adapier
for RX with priority . . . . . .. 19.95
SYN I Kit. . . 2 mir synthesizer, transmitt offsets Crystals . . .. we STOCK TSt repeater and simplex
programmabie from 100 KHz—10 MHz, . - pairs frum 146.0-147.0 (each). . 5.60
(Mars offsets with optional CWID Kit . .. 159 bit, field programmable, code iden-
AR s el fs e 169.95 tifier with huilt-in squelch rzil and
SYN Il W/T . . same as above—wired & tested . . 239.95 W I imers . .. 39.95
MO-1 Kit. . . . Mars/cap offset optienal . . . . . . 2.50 t“i}; “'”’g ‘“:j :e\iuf Lk pr”“"”&'“cu i&gz
5 % i 3 wired ur ested, progrummed | 59.95
TO-1 Kit. . . . 18 MHz optional tripler . . . . . . 2.50 MIC | 2,000 chm gy namic mike with
}’T'I and cot - $2.u8
2 = TSI W s g 95
HT 144B Kit . 2 mer, 2w, 4 channel, hand held receiver T51 Wy
with crystals Tor 146.52 simplex . 129.93
NICAD. . . .. tattery pack, 12 VDC, Y%2amp. . . 26.95 TD3IXKit .. . ZThrone decoder . ... .. E
R battery charger for above . . . . . 5.98 T3 W/ wired & (2ated
Rubber Duck . 2 mir, with male BNC connector . 8.95 HL143 W T W resonator, w r"d & Tesd
LEL220 WUT .
HL=32 W/l | same oy shave

Tufts Radio Electronics ® 209 Mystic Avenue ® Medford MA 02155 @ (617) 395-8280
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KLM RF Power Amplifiers * A simple, add-on-immediately Manual, remote-positian switching
RF amplifier. is optional.
* Merely coax-connect amplifier » Models for 6,2,1'% meters, 70CM
between antenna and transceiver. amateur bands plus MARS coverage.

* No tuning! Efficient strip-line ;
B B e ® Two types: Class C for FM/CW.

: Linear for SSB/AM/FM/CW.
® Autcmatic! Internal RF-sensor-

controlled relay connects amplifier  * Negligible insertion loss on receive.
whenever transmitter is switched on. * American made by KLM.

Highes! quality. American-made “brand” iife, reliable performance. Black anodized
WATTS o lransistors are fully protected for VSWR. containers...exclusive KLM extrusions.
LINEAR short and overload, reverse polarity. have seven, full length fins on
P ety Highly effective heat sinking assures long both sides!

FAEQ.  MODEL PWRINP NOM_PWR NOM.CUR. SIZE PRICE |.FREQ. MODEL  PWRINP. NOM.FPWR MOM.CUR. SIZE PRICE FREQ. MODEL PWRINP. HOM. PWR NOM. CUR. SIZE PRICE
Mzl NUMBER  (watts) OUT.jwatis| izmps j¢ MHZT NUMBER walls|  OUF jwans! tamps )t iMHzi NUMBER  (watisi OUT (walts) {amps jt
50-54  PA4-BOAL H -] 104 c 184-1 515 i 11 £- 15895 | a90-470 Paz-ang 14 % T €' 14965
124-128 PA2-128 14 1z 2 5 140 18 o r 5.15 15 E 8" 11995
PAZ-70B it 10 E: 140 18 br - 515 LS (3 B' 139.95
FAZ-708L: 70 4 [ 156 27 o 5-15 G 13 0 22995
PAZ-1408 140 0 B 140 5 o 5.15 70 18 D 24985
PA1C-208 A0 5 B 140 15 o
PA10-308L 2 40 5 5 i w0 o SZES: Inches: "K.2 25:5+2 B.55:5-2 "C 53:75x2 D.65-1002
PAYD-T0B 0 8 cr & B € MM: 57.127-508 65-127.508 $65-150.508 185« 25450
PA10-TOBI i § i 20 15 D- -LINEAR AMPLIFER TA113.5VDE.
Deafer Programs
TEMPO vowaaie  ATLAS 350-XL 4R
e e - -
e
o N T ®ALL SOLID STATE @350 WATTS P.EP. OR CW INPUT
@ S5B TRANSCEIVER ®10 THROUGH 160

Mustrated with
optional AC supply,
Auxiliary VFO, and
Digital Dial.

THE TEMPO 2020 The all new Atlas 350-XI, has all the exciting new features you
want, plus superior performance and selectivity control never before
» Phase lock-lsap (PLL} oscilator circuld minimizes = Muti-micde USB, LSB, GW and AM gperatian p()ggih e. Price: $995.00

unwanted STUNDUS TESPANSAs inwity (3o SN 10 ¢b)

230mis aterwaeroupl - ®10-160 METERS

~clar sccessory. = Phote paloh in and o
r s stancard

+ Hybne Digital Frequenty Press asciilator stability (10
» Advanced Solid-al: : 2] Crysind onayspt on. Te, e A Full eoverage of all six amateur bands in 500 kHz segments. Primary
2 ;;f[’]“ficc“sm‘ il frequency conlro! provides highly stable operation. Also included is
i - « Agjustable ALC achan. provision for adding up to 10 additional 500 kHz segments between
. #

2 to 22 MHz bv plugging in auxiliary crystals.
® 350 WATTS AT

P.E.P. and CW input. Enough power to work the world barefoot!
AT o IDEAL FOR DESKTOFP OR MOBILE OPERATION

T control ailows Soth broad and natrow Measuring just 5 in. high x 12 in. wide x 12%2 in. deep, and weighing
only 13 pounds, the Atlas 350-XL oifers more features, perfor-
mance and value than anv other transceiver, regardless of size, on
the market today!

@ 350-PS matching AC supply — $195.00 N
® DD-6XL plug-in digital dial readout $195.00 ~
® 305 plug-in auxiliavry VFO — $155.00

® 311 plug-in crystal oscillator — $135.00

® DMK-XL plugin mobile mounting kit — $65.00

CW keying

WANY refenving caganily. 529.95. Moce 8010

VHF/
ONEPLUS

The Tempo/ONE PLUS offers full 25 watt cuipul or a
selectable 3 to 15 watt low power output, remote tuning
on the microphone, sideband coperation with the
SSB/ONE adapter, MARS operation capability, 5 KHz
numerical LED, and all at a lower price than its time tested
predecessor... the Tempo VHF ONE.

The Tempo VHF/One Plus is a VHF/FM transceiver for  TEMPO ONE  HF Transceiver. 80-10M. USB, CW & AM — $399.00

dependable communication on the 2 meter amateur band @ Full AC/ONE Power supply for TEMPO ONE — $99.00

2 meter coverage, 144 to 148 MHz for both transmit and receive VF/ONE External VFO for TEMPO QONE - $199.00
® Full phase lock synthesized (PLL) ® Automatic repeater split TEMPO SSB/ONE

— selectable up or down ® Two built-in programmable channels SSBE adapter for the Tempo VHF/Qne

® All solid state ® 800 selectable receive frequencies with - Selectable upper or lower sideband. * Plugs directly into the
simplex and +60{0 kHz transmit frequencies for each receive VHF/One with no modification. = Neise blanker built-in. * RIT and
channel. Price: $399.00 VX0 for full frequency coverage. * $225.00

Tufts Radio Electronics ® 209 Mystic Avenue ® Medford MA 02155 @ {617) 395-8280
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This NEW MFJ Super Antsnna Tusmer

. matehes avarything from 160 thru
10 maeters: dipoles, inveried  vacs,
random wires, verticals, mabile whips,
beams, balance lines, coax fines, Up 1o
200 Wams RF OUTPUT. Buoiliin balun,
ol

With the NEW MFJ Super Antenna Tumer 1
you can run your full transceiver power
output — up fo 200 watts RF power oulpul
— and match your transmitter o any
feediing trom 160 thru 10 Meters whether
you have coax cable, balance line, or
randomn wire.

You can fune out the SWR on your
dipole, inverted vee, random wire, vertical,
mobile whip, beam, guad, or whatever you
have.

You can even operate all bands with just |
ong existing antenna. No need to put up
separate antennas for each band.

increase the usable handwidth of your
mobile whip by tuning out the SWR from
inside your car. Works greal with all solid
Quality tive way binding posts are used for  f
the balance line inputs (2}, random wire

A

woua 'awr;

2
s en

gy,
WJ‘HW &1

nput (1}, and ground {1).

state ngs (like the Atlas) and with all wbe
fype rigs.

it travels wedl, toe. Its ultra compact size

5x2x6 inches fits easily in a small corner
of your suitcase.

The secret of this tiny, powerful tuner is

a wide range 12 position variable inductor
made from two stacked toroid cores and
high quality capacitors manufactured
especially for MFJ. For balanced lines a 1:4

unbalanced 1o balanced) batun is built-in.

Made in U.5.A. by MFJ Enterprises.

This beaufiful litiie funer is housed in a

deluxe eggshell white Ten-Tec enclosure
with walnut orain sides.

§0-239 coax conneciors are provided
or transmitter input and coax fed aniennas.
Price: 569.95

This Digital Alarm Clock is also an ID Timer.
Assembled, too!

Four targe .63 inch Bigis provide precise tmme to
the minute. Seconds appear al the touch of 1he 1/doze

Pressing the I0Mdoze and fast sel bullons reset and
hold the secends 10 zero for precise sefling to WWV
until the fast st buttan is released.

The separste AM or PM LED indicalors blink at a 1

Dealer Programs
NOW Available

THE HAM-KEY

NOW 5 MODELS

NEW
MODEL HK-5
ELECTRONICKEYER

$69.95

= lambic circuit for squeeze keylng.

s Self completing dots & dashes.

« Dot memory.

« Battery eperated with provisions for
external power

» Built-in side-tone monitor.

+ Speed, Volume, tone & weight contrals.

= Grid-block or direct keying.

+ Usewithexternal paddle suchas HK-1.

Model HK-1 $29.95

« Dual lever squeeze paddle.

o Usewith HK.5 or any electronic keyer.
» Heavy base with non-slip rubber feet.

« Paddles reversible for wide or close finger spacing.

Model HK-3 $16.95

= Deluxe straight key.

« Heavy base, no need fo attach to desk.
» Velvel smooth action.

Model HK-2 $19.95
+ Same as HK.1, less base
for those who wish to
incorporate in their
own Keyer.

Hz rate i the power goes off momentanly, For longer
power outs 1t resets to 12:00 AM and the AM LED

—
e
O
O
.‘_‘
<t
\
O
o
o
(2 =
7o
el
(O
—
il

You can pel an D oz evary 9 minutes (ip 10 one
hour). Simply se? the alarm time to the beginning of
your 050. Then tap the iDigore betton.

Yoa can sizo sel B alarm to the exat? munute 1o
remind you of 2 SKEQ or simply io wake you up in The

biinks.
Setting the time and afam 15 simple and fast with

the fast and slow set buttons Even the XYL wall hing
1 fun

110 YAC, 60 Hy. 3-1/8 x 3 3/4 x 3 3i@ inches Ore

Mode! HK-4 $44.95

¥BaT walranty
Price: $19.95

Mmooy aptormatically every 24 kows (86 reed lo
remember every fight to sel the alarm).

» Combination on HK-1 &
HK-3 on sameé'base.

400% MORE RF POWER
PLUGS BETWEEN YOUR MiCROPHONE AND TRANSMITTER

LSP-520BX Il. Same as LSFP-S20BX Dut
st 2108 x 3518 x &
sure wilh uncommitied 4 pie Mic
Guthul Cable, tolary lunchon switck

LSP-520BX. 32 db dynamic range IC log amp aad 3
astive lilters give clean audo. BF protected. 9 ¥ be
battery. 3 conductor, %" phone jacks ‘or mput
and outpul. Z-3i16 x 3-1/4 x 4 inches

$29 g5

CWF-2BX Super CW Filter

By ler the leader. Over 5000 in usa. Raror shamp
y. BD Hz y steep

skirls. No ringing. Plugs between racaiver and

CMOS-8043 Electronic Keyer
State of the arl design uses CURTIS-8043
Keyer-m a-chip,

o a
116 mch Tan-
iack

Tec

® lamic oCea-

phones or connect betwoen audio stege for key w B to 50
speaker Operation. : s Speed, o
« Salectabte BW: 8, 110, B0 Hz « 60 ¢8 down  ume, lone, u.s.gh contraly bie sChid
one gctave from center freq, of 750 Hz lor 80 Hz state keyin] + 30 volts max e 4 pasitian
BW e Reduces noise 15 dB = 9 V battery swich tor TUNE. OFF. ON. SIDETONE OFF
s 23116 x 3114 x 4.1n » Uses 4 panight ca2ils e 2-3f16 x 3:1/4 x 4

inches

rm"*?

$29 95

p livy.

« Oplimizes your 2udio to reduce Sdeband
splalter, removwe low and migh pitched ORM, hiss,
static ¢rashes, background neise, 80 apd 120 Hz
hum = Reduces lalique during contest, BX, and
ragchewing » Plugs hbelween phones and re-
ceiver or connect betwaen audio stage 10r Spgaker
aperatian  » Seleclable bandwidth IC active
audio filter s Uses 9 voll battery e 2-3/16 x
3114 » 4 inches

MFJ-200BX Frequency Standard

SBF-2BX SSB Filter

25 KHz well inta VHF région.

=« Exclusive cicuilry suppresses all anwa
markers
fication CMOS IC's wilh transistor output
direc! connection necessary = Uses 9
batlery
WWV  « Swilch selects 100, 50, 25 KHz or
® 2-3/16 % 3-1/4 x 4 inches

127

Provides sirong, precise markers every 100, 50. or

nied

+ Markers are gated for positive wdenti-
= No

volt

s Adjustable tammer for zero bealing to

CFF

SUPER-LOGARITHMIC
SPEECH PROCESSOR
Up to 400% More RF Power is yours with this plug-in
unit. Simply plug the MFJ Super Logarithmic Speech
Processor between your anicrophone and transmitter and
your voice i5 suddenly transformed from a whisper to a
Dynamic Output.
Your signal is full of punch with power to slice through
QRM and you go from barely readable to ““solid copy OM.”

Q Q 39%

NEW_

MFJ-?GOI(! Antenna Tuner

Now you can operate all band — 180 thru 10
Meters — with a single random wira and sun your
full transcaiver powe: outpul — up 10 200 watts
HF power OUTPUT.

CPQ-555 Code Oscillator

For the Newcomer to learn the Morse code.
For the Ofd Timer o polish his fist
For fhe Code Instructor o leach his classes.

a Sarg oriss Cer cone wilh paerty ol vglure o

e Sma ensugh i3 cary o your N pocket,

2316 x 3[4 x 4 inches s Maiches .ow and om use » Sell containec e, | val-
higk impedances by nterchangiag rouwt and . tone conligis alurinum cabinel e 90V
aulput = SO-239 coaxial copnectors e Unique  Patery e Top qualty U.8. consiuchion s+ Uses

wicte range, high performance, 12 position tappad 855 1C timer = 2-3116 x 3-1/4 x 4 |nches

nduclor. Uses two slacked toroid cores

49

MFJ-1030BX Receiver Preselector

Clearly copy weak unreadeble signals {increases
signal 3 16 § "5 units).

» More than 20 a8 fow nocise gan s Segarate
ingut and Output tuning <ontrals give maximum
gain and RF selectwily to significantly reject

MFJ-40T QRP Transmilter
Work the world with 5 watts on 40 Mater CW.

« Clear
« Power

» N5 tuning e Malches 53 b foai
Gulpul w1 low harmor:c contert
amplifier iransistor  profectec  agamst burmout

Gut-al-band signals and reduce image esponses % SWICN selecis 3 crystals or MRQIMAGESaR] 2
+ Dual gate MOS FET for low noise, strong signal Y00 @ 23/16 x 3-1/4 x 4 inches

hangdling amlifies « Complelely stable e Op- MFJ-40V, Compamnon YFO . . ......... §27.95
timzed dor 10 thru 30 MHz = 9 ¥ battery MEJ-120C, IC Regulated Power Suppiy

w 2-1/B x 3-5/B x 5-9116 inches 1amp, 12VDC A $27 95

Tufts Radio Electronics ® 209 Mystic Avenue @ Medford MA 02155 @ (617) 395-8280
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New Products

from page 22

meter), and a laminated vswr chart.
The price for this equipment is 53298.

The test set is cushion-fit assembled
in a durable, MilL-spec polyethyiene
case with space for seven plug-in
elements, which determine power and
frequency ranges. The carrying case
and wvswr chart are complimentary
with the kit.

A customized luggage-style transit
case has also been announced. Mode!
4300-070 has space for a Model 43
wattmeter, 15 plug-in elements, and
additional accessories. Cushion inserts
for other configurations can be
designed for guantity requirements.

Price: 4300-064 1test set $298,
plug-in elements $36-75. Delivery: 4
weeks ARO from Bird Electronic Cor-
poration, 30303 Aurora Road, Cleve-
land {Solon) OH 44139,

GARY MODEL 120
DMM CALIBRATOR
IMPRESSIONS

"What good is my new, super &c-
curate digital multimeter if | can’t
calibrate it?" vyou might ask, after
purchasing such a device. Not a bad
question, and considering the popu-
larity of digital meters these days, it is

a questicn that should be addressed.

DMMs are capable of extreme ac-
curscy, which is of not much use
when no method of initially cali-
brating the device is available. The
Gary McClellan Company, 2 manu-
facturer of DMM kits, has provided
the solution to the prablem with their
Maodel 120 DMM calibrator.

You may recall that last month |
reviewed the Gary McClellan 103
DMM kit, the $29 special. | needed to
calibrate that device, as well as my
trusty anaglog meter. McClellan re-
sponded by providing the 120 cali-
brator to review.

The 120 calibrator uses an internal
IC to provide voltage references of .1
volt at .2%, 1.0 volt at .2%, and 10.0

volts at .1%. Additionally, resistance
references from 100 Ohms to 1
megohm  are provided with similar

accuracy. The calibrator is housed in a
smal! plastic case with “banana” jacks
for output connectors. A push-button
enabies the device when required, thus
saving the internal 1B-voit
battery, consisting of two 9-volt tran-
sistor batteries.

As expected, operating the 120
calibrator is as easy as pushing the
enable button. The meter or MM to
be calibrated is set to the appropriate
range and adjusted while firing the
calibrator. For the first time, | was

really cenfident of the accuracy of my
meter. The calibrator is so compact
and easy to use that it can be used at a
moment’s notice — | keep ming
directly behind my old YTVM for
pericdic checks. The decade voltage
references also allow meters to be
checked for linearizy.

All things considered, the McCleflan
120 DMM calibrator is a useful piece
of test gear — usable by anyone with a
DMM or VTVM, which includes just
about everyona!

The Model 120 calibrator is priced
at $%34.95 factory hbuilt. Gary
McCleltan and Company, Box 20885,
1001 W. Imperial Hiway, La Habra
CA 90631.

John Molnar WA3SETD
Executive Editor

THE SNOOP LOOP

Sencore, manufacturers of high
quality test equipment, has made
available a closed loop for signal pick-
up and frequency measurements,
without connecting to the circuit. The
Snoop Loop is simple in construction,
as it connects directly to a 50 Ohm
input cable for direct agptication to
the new Sencore FC45 freguency
counter or the PR47 UHF prescaler.
The Snoop Loop works equally well
on other 50 Chm input frequency
counters, as it enables the user to
“hold back”™ from any of the high

power sources, without actually con--

necting to the source, as it protects

the frequency counter and the oper-
ator. Then, too, the PL207 Snoop
Loop can be used to “snoop back ™ ali
along the signal path all the way back
to low fevel circuits and be placed
directly over oscillator coils, for ex-
ample, without upsetting the oper-
ating frequency of the oscillator. The
Snoop Loop model PL20Q7, at $9.95,
can be purchased from any Sencore
distributor, or directly from the Sen-
core service department in Sioux

Falls. Sencore, 3200 Sencore Drive,
Sioux Falls SD 57107, (605)
338-0100.

POLICE RADAR DETECTOR
IN KIT FORM

Now, for the first time, the proven
“Bird Dog” police radar detector is
offered in kit form. The Bird Dog has
been proven by thousands of truckers
and motorists over millions of miles.
The Bird Dog was designed for long
range, troublefres, hands off, reliable
operation. Actual tests and reports
from truckers and professional
motorists show the Bird Dog to detect
moving police radar as far away as 2%
to 3 miles. A unit with zhis type of
sensitivity zlerts the motorist of polica
radar long before the police radar has
the matorist n sight. In actual com-
parative tests, the Bird Dog is equai in
sensitivity to the top three radar
detectors now on the market.

The Bird Dog is usuaily located on

Continued on page 189
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FREQUENCIES
IN STOCK

146.017

6.67R

6.04T 6.52R
6.64R 6.65T
6.07T 6.55R
6.67B 6.58T
6.10T 6.BE8BFR
6.70R  6.9471
6.115T 7.60T
6.715R 7.00R
6.13T7 7.83T
6.73R_ 7.03R
6.1457T 7. 66T
6.745R 7.06R
6.6167T 7.69T
6.76R_ 7.09R
6.1757T 7.727T
6.775R 7.,12R
6.19T 7.75T
6.79R 7.1BR
6.22T 7.787
6.82R 7.18R
6.25T 7.817
6.85R 7.21R
6.28T7 7.84T
6.88R 7.24R
6,317 7.877
6.91R 7.27R
6.347 7.90T
6.94R 7.30R
6.37T 7.93T
6.97R 7.33R
6.40T 7.96T
6.46T 7.36R
6.46R 7.99T
6.52T7 7.39R

We can ship C.O.D. first class mail.

Clegg HT-146
Drake TR-22

Drake TR-33 rec only

Drake TR-72
Genave

Heathkit HW-2021 rec only

Heathkit HW-202
Icom/VHF Eng
Ken/Wilson
Lafavette HA-146
Midland 13-505
Regency HR-2, A

Note

Tem

frequency. formula and loading capacitance.

CRYSTALS FOR THE 1C-230 SPLITS IN STOCK

13.851111 MHz,

2 10e1er GIRYSITAILS

or hese radies

Regency HR-212
Regency HR-2B
Regency HR-312
Regency HR-2MS
SYELE.,

Sonar 1802-3-4, 3601

Standard 146/826
Standard Horizon _
Swan M 2X

o FMH
Trio/Kenwood TR2200
Trio/Kenwood TR7200

If you do not kmow type of radio, or 1f your radio is not listed, give tundamenial

13.884444 MHz, 13917778

MHz; HEATHKIT HW2021 600 KHz. OFFSET 11.3 MHz, $6.50 ea.

SHIPPING

837

Orders can be paid by: check, money order, Master Charge, or BankAmericard.
Orders prepaid are shipped postage paid. Phone orders accepied. Crystals are guaranteed for life. Crystals are all
$3.45 each {Mass. residents add 18¢ tax per crystal). U.S, FUNDS ONLY

SOUTHEASTERN
cuumu"'g"ﬂnﬂs

2729 Indegendence Ave.

Quincy MA 02169 e
(617) 479-8900
Store Haours 2
Daily 9-9 e ey
Sat. 9-5 -

——
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MEET THE
FAMILY!

Since our first ad in 73 a year ago, we have
grown guite a bit! Now we can offer you more
products with pioneering design and features.

MODEL 120 DC VOLTS/OHMS CALIBRATOR (far left)
One of our best sellers! This $34.95 calibrator will

allow you to calibrate all your Ohm ranges and the

three critical dc volts ranges on your multimeters.

MODEL 101 DVOM KIT: (center top)

This quality VOM kit allows you to accurately measure
dc volts, ac volts, and Ohms with 0.1%, 0.3%, and
0.2% accuracy. Only $70.00 kit/90.00 wired.

MODEL 401 DIGITAL READOUT FUNCTION
GENERATOR

Generate precision sine, triangle, and sguare wave
signals. True 50 Ohm output, 4 digit counter. Counter
detaches for reading external audio signals. Only $99.95.

MODEL 303 200 MHZ POCKET COUNTER
Imagine measuring signals up to 200 MHz in 3 ranges
with a 7 digit frequency counter that fits in your
pocket! Also has = 0.001% accuracy and low battery
indicator. $129.95

Please write for more information, or order today!

Garyv_Mc<CClellan &<

P.O. Box 2085
1001 W. Imperial Hiway

LaHabra CA 90631 G10

HATRY
glectronics

500 Ledyard St., Harttord CT 06114
203-527-1881

{1 block east of Wethersfield Ave. off Airport Rd.
Rte. 6]

See Ward WIWRQ — John W1JJR
or
Dave WATHFE

HEADOQUARTERS for 2M FM
Tempo VHF/ONE, SSB/ONE adaptor, Tempo
VHF amplifiers, FMH-2, FMH-5; Drake TR 33C,
AA 10, AC 10; Regency HB 2B, HR 312, AR 2,
P 110 & crystals for all lines listed ahove.

FM GAIN ANTENNAS rncs
For mobile, fixed or portable operation by Cush-

Craft, Hy-Gaim, Antenna Specialists & New-
Tronics. | oA :
ANTENNA STUFF

Open wire feedline — #18, #14, #12 ga. bire
copperweld wire — #14, #12 enamel copper —
insulators — W2AU baiuns 1-1 or 4-1 — lowloss
coax cable — Rohkn 25G towers & accessories —
Blitzbug lightning arrestors — glassline guy — B&W
antenna switches — Belden 72 & 300 ohm KW
twinlead — Amphenol UHF & BNT connectors.

'AMATEUR GEAR
Drake, Swan, Tempo, Ten-Tee, Dentron, Regency,
Mosley, Hy-Gain, CushCraft.

{Canadian Amateurs Send U.S. Funds Only)
F.0.B. Hartford
Please include postage

CONNECTICUT’'S OLDEST HAM STORE

H15
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C. Charles Roukas W2DNY
9 Tuxedo Pk
Rome NY 13440

- - this one’s for the Wilson

Remote Speaker Mike for Your HT

received my Wilson

14025M HT a few weeks
ago and immediately
started having a ball mobiling,
both on fool and in the car,
In using it while in the car, |
connected it to the rooftop
5/8 wave antenna. It was a bit
awkward to use however,
holding it up to my face and
using it "a la a great big
microphone.” The micro-
phone, located close to the
bottom on the Wilson instead

—0""/0

i
1
1 o
£IN 3 r
0/)—‘* PIN 4 — SPKA

i O——— PIN § — MIKE

J1Gr

Pl 2 ~ PTT

MIKE

Pt 3

Fig. 1. Using mike as speaker.

of the customary position
about 3/4 of the way up,
didn’t help any. In using it
while | was walking, | found
it embarrassing seeing people
driving by and turning to
stare as | either held it to my
ear in order to hear
adequately, or positioning it
next to my mouth for trans-
mitting. I'm no youngster so |
can’t qualify as a kid playing
Dick Tracy. | decided that a
remote speaker/microphone
was an absolute must. A
quick check with the ads re-
vealed that I'd have had to
come up with $24.00 for a
new one. [t might as well
have been 3$240.00 as far as
my pocketbook was con-
cerned. That left me no
choice but to try to home
brew one. With my huge junk
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box | didn’t anticipate any
parts problem. | live zlone in
a big house traifer. My friends
say that | five in a huge junk
box. My junk box served me
well, as | had all of the
necessary ‘‘junk.” In my local
area, you can duplicate my
unit for about $1.50 if you
have an old mike to start
with. We have a fantastic elec-
tronics surpius outlet here for
the nccessary “‘junk.” It is
most unfortunate that he
does not handle mail orders.

At first | tried a dynamic
microphone itself as both a
speaker and as a microphone.
See Fig. 1 for details.
Actually, the element was a
Shure Brothers controlled-
magnetic transducer. [t
worked, but the ‘‘speaker”
output was quite low. The
output c¢ompared to a
transistor radio earpiece. |
next tried various true
dynamic microphone
elements of different shapes
and sizes. | found one that
had usable output, at least
while in the trailer, but left
much to be desired as a
microphone. It made me
sound as if | was talking with
my head in a barrel. | added a
high pass filter between the
element and the speech
amplifier input, to
pre-emphasize the highs. See

Fig. 2. Using mike with filter,

Fig. 2. The tone quality
improved significantly, but
the output suffered to the
point of requiring my yelling
into the mike. | changed the
filter configuration to that as
shown in Fig. 3, and it
sounded normal. | did,
however, vary the resistance
value so that the deviation
level was normal as well. This
worked out reasonably well
except that, needless to say,
in a noisy environment, the
"‘speaker’ output was
somewhat low and the unit
had to be held up to one’s’ear
as with an earphone. Another
drawback was that the
internal speaker would still
“squawk,” and consequently
| could not operate in quiet
environments, i.e.,
rants, libraries, hospitals, etc.
Operating mobile on foot
didn’'t work out too well
either. | had the unit snapped

‘to my belt and under My

jacket, as it was cold out
This necessitated using the
“‘mike” as an earphone
continuously as | could not
hear the internal speaker at
all. Boy, does your arm ever
get tired after awhile. Using it
in the car wasn’t acceptable
gither. The audio (from the
internal speaker) was not
loud enough to overcome the
din of a noisy truck passing
by and | couldn’t continually
hold the “mike” to my ear
and still perform prerequisite
driving functions. Oh well,
back to the drafting board.

I then attempted using a
small {1%4") speaker both as a
mike and speaker — the in-
verse of what [ had tried
previously. This worked out
very satisfactorily as a

restau-

speaker but not as a mike.
Once agzin it sounded as if |
was talking while 1 had my
head in a barrel. The circuit
was the same as that of Fig
1, except that the element
was a speaker. Since the
deviation was low as well, |
added a micro-miniature
transistor output transformer
to the mike input circuit for
proper impedance matching.
See Fig. 4. This increased the

output to the point of
overdeviating. The quality
remained bassy. | added a

high pass filter as with the
dynamic element and got it
sounding “hi-fi.” The final
circuit is shownin Fig. 5.

I can now drape the
“mike” over my shoulder,
either while using it in the car
or while walking with it and
it works fine. The audio level
is more than adeguate to

Fig. 3. A better filter
for transmitting . . .

override extraneous noises.
The audio level control is
now set so low that the
raucous racket previously
emanating from the internal
speaker is now the equivalent
of a stout whisper. | used a
standard communication
hand mike case for my unit. |
held the speaker in place
using silicone rubber (bathtub
caulk}. | replaced the push to



A

Fig. 4. This one hears welf . ..

talk switch (it was only dpst)
with a miniature push-button

like a charm, and |'ve had
nothing but compliments
regarding how nice it sounds.

If you're wondering why |
didn't try a separate
miniature microphone, the
answer is simply that my junk
box did not produce one. I'm
glad now that it did not. 1 did
entertain the thought of a
separate standard size
microphone but could not
squeeze one into the mike

accentuating the highs
{pre-emphasis) to make the
microphone sound ‘‘human”
applies to any microphone
element. | even tried it with a
carbon mike and now its
quality can’t be told from a
communications type crystal,
ceramic or dynamic
microphone. Try it with a
cheap (home fape recorder
type) dynamic and make it
sound “hi-fi."” The values have

g —————
|
1
| ClCul
7_.
T
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i 3"'
..\

/“7/77/7}

Fig. 5. Eurekal
The finished unit.

amplifier and to compensate

panel mount switch. My
speaker/microphone  works

DISCOUNTS

case along with the speaker.
This means of

to be altered to satisfy the
characteristics of your speech

for the particular microphone
element that you're using. ®

NOT FOR EVERYONE.

The Antenna For The Purist

No Traps

Seven Eiements

Three Bands (10-15-20)

Single Feed Line

Flexible Tuning

Close To Mono-Bander Specs

With Optimum Spacing For:
High Forward Gain
High F:B & F:S Ratios

For Specifications Write To:

BROOKFIELD MANUFACTURING CO.
50 Whippoecrwill Road
Bethe!, CT 06801

MIDLAND e CUSHCRAFTY
NYE ® STANDARD * TEMPO

HUSTLER  TRI-EX TOWER
CDE Rotors * Shure = Astatic
Antenna Inc. « BW * Hy- Gain

Monthly Specials!

Modei 703

PREPAID MIDLAND SHIPPING

13-510 2M 25w Synthesizer 33972
13-509 220 Mhz 10w 12¢ch 138%7
13-505 2M 30w 12 ch 1891

(203) 792-8944
seNo . EREE CATALOG

COMPLETE YOUR SHACK
(s16) 667-0973

ADVANCE
78) DEER PARX AD /-'

As1SOUND
comeany, INC. H Dix HILLS NY 11746

$395 Delivered U.S.A.
Except Alaska & Hawaii

B13

lCSchiIicon Retro-fit Rectifiers

. INCLUDES POSTAGE
AND HANDLING
FEATURING: ® PROFESSIONALIZE YOUR STATION
4 Vol%age ratings up o 65,600 voits
a Current ratings 4p to 1.25 amps @® Avoid inferruptions at home—your family and friends will know you're
e Fuly gassivated diode bu iding tlocks by — S
GEMERAL ELECTRIC “ON THE AIR".
® Replacerent tyses inciuding —
Tpeta | § Type Ko, | @® Mount on desk or above door at your station—adjustahble
mounting bracket included. S-F AMATEUR RADIO SERVICES $33
) P.O. BOX 10-20 GATEWAY STATION
e @ Plexiglass face plate enclosed in CULVER CITY, CA 90230
b black satin-finish steel case. Pleose send _____ signs (@ $13.95 Ie"‘h-
Minimum Order: $10.00 {with "HAM call letters) . ey i ek i L
® 1'%-inch biiliantly illuminated Calif. residents add 6% .
R QR O QI RED letters. Unit size: 10% " x PLEASE PRINT
Post Qffice Box No. 8156 Wayne, N. J, 07470 A, T . Name
CONDITIONING SEMICONDUCTOR DEVICES CORP. 2% x 1%
Telephone: 201.227-2539 c11 Address.
® AN OUTSTANDING GIFT ITEM, City
BULB(S) NOT INCLUDED State Zip
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Bob Tashjian WA6OMH
24100 Hamlin Street
Canoga Park CA 91307

Split Your 1C-22S

-- adding splinter frequencies

he 1C-225 has brought

the wversatility of a
synthesized 2 meter trans-
ceiver finally within the reach
of those without unlimited
funding, apparently by avoid-
ing thumbwheel switches,
digital displays, and the cir-
cuitry that these devices
require. However, it has a
limitation shared by most of
the new synthesized rigs — it
is restricted to operating on a
600 kHz split. In most locali-
ties this is no problem, but
here in Los Angeles one of
the most popular repeaters
uses an odd split, receiving on
147.435 MHz and trans-

pdi o)

mitting on 146.40 MHz.
Numerous other communities
also have this problem.

The 1C-22S uses a diode
matrix tc program its fre-
quency synthesizer for the
fower of the two frequencies
to be used. The selector
switch selects a particular set
of diodes. The output of the
diode maftrix goes to a digital
adder circuit which adds 600
kHz {a binary 101000, where
the least significant bit repre-
sents 15 kHz) when the

higher frequency is called for.
To modify this circuit would
be a tedious job and, in all

fikelihood, would make it
difficult to restore the circuit
to its original state should
in-warranty service be
required. What must be done,
then, is to use a different set

of diodes for the second
frequency.
When | first studied the.

circuit, 1 was disappointed to
see that the voltage fevels
used were 0 and 9 voits,
which eliminated the use of
TTL devices. | was just about
to settle for using a relay, but

the thought of using a relay™

in a solid state device left me
¢old because of the threat of

e

fC-225 modification. Note pigtalled connection to existing wire to switch in center and new IC
socket with sleeve removed at left,
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damage caused by transients
from the coil. Nine volt refays
aren’t too easy to find, either.
Then | noticed that the logic
following the diode matrix
was all CMOS, which operates
on a supply voltage of any-
where from 3 to 15 volts. My
problems were over.

In this circuit (Fig. 1}, a
CD4001 CMOS quad NOR
gate chip provides all the
gating necessary. The two
inputs are the line from the
selector switch and the “dp”
line. The “dp,” or duplex
line, enables the adder circuit
and here is used to enable the
second set of diodes and dis-
able the first. Both sets are
disabled when the channel
selector switch is not in the
special position. The two
outputs go to what | call the
“normal”’ and the “abnor-
mal” diodes. The normal
diodes select the frequency to
be used when the “dp” line is
false (0 V), and the abnormal
diodes select the frequency to
be used when the “dp" line is
true (9 V). In my particular
case, because it is desirable to
be able to -receive on the
repeater input for T-hunts or
when there is interference on
the output, | use the dupfex
A position. This position
enables the adder logic (*'dp”
line true) in the receive mode.
Therefore the -diodes for

__receive (146.40 here) must be

programmed for 600 kHz
lower, or 145.80. Although
this frequency is supposedly
out of the range of the
synthesizer, it doesn't really
matter because the adder cir-
cuit intervenes before the
145.80 information ever
reaches the synthesizer. There
is plenty of range in the diode
arrangement to program 600
kHz below even 146.07 MHz.
Switching the function switch
to the simplex position allows
both receive and transmit on
the normal frequency.
Construction is fairly
simple. | wired everything on
the back of a 14 pin IC
socket, which fits very nicely
between the volume control
and the synthesizer board. |
didn’t fasten the ICsocket to
anything but just let it float



on its wires. This allows
removing the diode board and
new circuitry as one unit for
programming. To insulate the
IC socket, | slipped over it a
paper tube made from pack-
age sezaling tape — that's the
stuff you have fo lick. It
tasted dreadful but did the
job. The normal diodes
occupy the position corre-
_sponding to the switch posi-
tion to be used. At the end of
the diode board, adjacent to
diode position 22, is an
unused position just made to

order for the abnormal
diodes. To get to the lead
coming from the selector

switch, unsolder it from the
diode board and replace it
with the “narmal® lead. The
positions of the 9 voit and
“dp” lines are marked on the
board. The only thing missing
on the diode board is a
ground, and this is available
on the meter.

The only problem en-
countered was rf occasionally
getting into the new circuitry
and causing loss of lock.

CHANNEL
SELECTOR
o

1
i T s
o
. b

PIN 94— 9V

FIN 7 - GROUND

a
o TO
> DIODES

NORMAL"

iaﬂ(
dp

Presumably some bypassing

—“_Ié ¥ 0
"ABNORMAL
" 12 DIODES
1540 1
radio.
It’s great that repeater

would have prevented this,
but it was found that there
was no trouble whenever the
antenna was not actually
mounted directly on the

splits are as standardized as
they are, but for those which
aren’t, this is an easy, inex-
pensive solution. m

In full view...

{no strain on the eyes}

Power out

Reads 1 to 1000W SSB/CW.
switches for peak or average.

Built-in calibration

VSWR

Reads to 1.1:1.

77/78 AMATEUR RADIO
EQUIPMENT DIRECTORY

WIRTER SUPP(ENERT $1.00

1178 AMATEUR RADIO
EQUIPMENT DIRECTORY,

|?€n

1977 AMATEYR RADIG
EQUIPMENT DIRECTORY

e .ml supsin smtulw

e
Evmrascs
=

0| @A

31/2.‘; __?
ety =

mmsnrﬂ] @ [ e

30db directivity

e | Write for complete details. coupler (far greater than mast).
“Tfex s-nim r | Built-in calibration
|t i COMMUNICATIONS posk N TS WM-7000
S Brenwoon  Hulte TCOM
inmnarmees CDEEE BYMTEK ime . - POWER, ]NC- no strair on e 95
' = pocket book) 69

2407 Charleston Road,
Mountain View, CA 84043 (415) 9652623

A one stop buying and reference guide to
all your amateur needs. The new 77/78 sup-
plement (32 pages) updates the 1977 Edition
and brings the total number of pages to 168
{2 volumes). Almost 100 manufacturers/dis-
tributors are included,

ELECTRONICSFOR..........
SCIENCE AND INDUSTRY

METAL & LIVE WIRE DETECTOR 1

cost, hand -held device for
detecting the preseace of
metal objects {wire, nails, pipe,
reinforcing rods under plaster,
woad, tile, concrete,
brickwork, plashc ar fabrics

multitude of metal

$3.50 plus 25¢ postage and handling —1}.S. only
Canadian orders £4.00. Foreign orders $5.00 (air:

KENGORE CORP — Dept. C K11
9 James Ave, Kendall Park, NJ 08824

POL]SHER & GRlNDER A e o) G

operating fram four AA size :ells
tsupphed), ideal for o variety of
apelications in alectronics,
meiclurgy, ophics and lob. Useful
for circuit board work, small
ports and components where
larger files and polishing taols do

not hit
H5-233A sges

‘ SPECIAL PURCHASE

Enables us 1o offer VIZ test
equ\pm!r\t Ihstryument
(tormerly RCA Instruments) at 5
a froction of its normal cest.
This versatile, bench type YOM
can be employed in service
shaps, schocls, industriol
shaps, etc. Many outsanding

KAUFMAN BALUN

water tight @ BALUN
. p==s

_—
i

=)

detectian applicatiens
indicates "hot wining”

H5-159A 49

"LECTRO -PROBE”

HIGH TORQUE REVERSIBLE
6 OR 12 V. PM FIELD MOTOR

Thi¢ beounful, chrome Fiaished,
high efficiency field moter was
ariginally designed os o
“pedal assist* dnve motor for
bicycles 1t will find many
applications in mechanical
drives where high starting

s

1-1 impedance match
For dipoles, beams, inverted V",

feotures .

and quads \ﬂw.mhaw":i'zs:;gh LIRES: torgue i aeeded. Con alio
3 ¥ ) : serve as o low power DT ¢aye
Center insulator with BALUN $13.50 V5-136A 53475 generator. TMZ1K139A 9 6,54 12,°96"
* Center insulator without BALUN L ‘
(T e B it I L N e e T T ey e e, e e e T
. . =
- F
f;ggggwg’;g;ﬁgga S ety OVER 43 YEARS . .. l HERBACH & RADEMAN 01 e s AVE, PHILADELPHIA, PA_ 19134 H21
id USA
TR Gl T SUPPLYING INDUSTRIAL | ORDERING || PLEASE PLACE ME ON REGULAR
D219106 4 Ounces ELECTRONIC, SCIENTIFIC | | INSTRUCTIONS CATALOG MAILING LIST
Q1 Ferrite SEND CHECK OR MONEY HUMOREDS OF UNIGUE, HARD -T0 -FIND SPECIAL
AND ELECTRO - | BUYS IN COMPLETELY ILLUSTRATED AMD DESCRIBED

ORDER. SPECIFY QUANTITY,

MECHANICAL PRODUCTS | CATALOG NUMBER AND
TO ENGINERRS, | SHIPPING ADDRESS. ALL

KAUFMAN INDUSTRIES
603-424-2358
3 SHORT ST

CATALDG PREPARED 7 TIMES YEARLY.
NGO PURCHASE NECESSARY TO RECEIVE CATALOG

REEbe B i | [TEMS ARE FULLY NAME
Sieds 03054 4 SCIENTISTS, HOBBYISTS | GUARANTERD LEASE  aaers
AND GADGETEERS | ' sopzoosismaae O SWTEP
1 AND HANDLING T THOME ["] BUSINESS




Ken Powers KICCK
71 Priest St.
Hudson MA 01749

Remote

Monitor

for Your Scanner

--complete with lights

his article covers a cir-

cuit modification made
to a Regency model
TMR-8H/LM scanner monitor
which replaces the channel
indicator bulbs with light
emitting diodes and includes
the construction of a remote
active channel indicator.
Material cost for this project
is quite reasonable and,
depending upon the con-
dition of the shack junk box,
should amount to less than
$5.00. Light emitting diodes
are type MV 5026, red, priced
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at 5/$1.00 just about every-
where. Other than the LEDs,
the only parts needed are
nine 390 Ohm 2 Watt resis-
tors and a junk box speaker.
The technique described
should work equally well
with other brands of scanners
as the circuitry is simple and
straightforward.

The scanner in question
is (rather permanently) in-
stalled in the basement work-
shop shared by me and my
retired fireman father. Most
of the fireman’s workshop

TC MIXERS
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time is spent in pursuit of his
hobby at a power jigsaw,
Obviously, when the scanner
tocks on z channel, far too
much energy must be
expended to turn around and
look fifteen feet to see which
channel is active. To
eliminate this problem, an
assembly containing a remote
speaker and eight light
emitting diode indicators was
constructed and mounted an
the wall in front of the saw.
A labelmaker was used to
affix the channel assignments
adjacent to the proper LED
indicators.

The remote indicators are -
wired in parallel with the
indicators in the receiver, Fig.
1 shows the circuit diagram
of the existing control cir-
cuitry for one channel.

IC301 is a power NAND
gate which when activated by
the scan decode circuitry
functions such that its appro-
priate output (such as pin 4
in the figure) becomes-a -
current sink effectively
grounding pin 4. As well as
activating the channel crystal
Y201, the programming cir-
cuitry diode CR301 selects
the appropriate high or low
band mixer and at the same
time must sink 120 mA just
to light the channel indicator
bulb. Not wishing to see if
the additional 35 mA drawn
by the remote LED in parallel
with the No. 53 bulb would
be the straw that broke the
camel’s back, it was decided
to replace the bulbs with
LEDs.

it is claimed by some
scanner-owning visitors that
with the LED indicators on
the receiver, the locked
channel is easier to determine
at a quick glance because of

TO LOCK-OUT
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Fig. 1.

the more point source light
characteristics of the device.

To install the LEDs is as
simple as replacing each light
assembly. After removing the
bulb assembly, it is necessary
to use some method of
suppoiting the diodes. This
turned oui to be mechani-
cally simple though elec-
trically redundant. As shown
in Fig. 2, one end of a 390
Ohm 2 Watt resistor was con-
nected to the +13 V B+ line
on the circuit board.

The body of the resistor
was positioned facing the
opening in the front panel.
The anode of the LED was
then carefully soldered to the
panel end of the resistor
while the ‘tathode was
soldered 1o the appropriate
contact on the channel lock-
out switch (same point as the
removed bulb). The LED was
aligned in the panel opening
and that’s all there is to it.

The remote installation is

-quite simple. A cable or wire

bundle or whatever vyou
choose to call it is required,
and contains a pair of wires
for the remote speaker. These
may be connected directly to
the remote speaker terminals
on the rear of the receiver
chassis. The cable which can
be routed through an existing
opening in the rear of the
case must also contain an
extension of the +13 V B+
line and a control wire for
each channel indicator. These
control wires are connected

to the respective channel
lockout swiich previously
described. Rather than be

restricted by a hard-wired
cable, | mounted a jack on
the back of the chassis and a
plug on the cable. (This
would be up to individual



Fig. 3. Alf LEDs MV5026.

preference.) A circuit diagram
of the remote unit is shown

. h2-To8 PR T -1 e -
22e | I in Fig. 3.
*—“—”ﬁ+—@:— i Construction of the
CH&N 1 K .
e | | remote unit can take just
CHal 2 K
S | about any form which is con-
s i - i g
i o5 | sistent with your abilities as a
CHENS d .
e a8 l carpenter, cabinetmaker,
| : sheetmetal worker or tin
e '@x } knpcker. Mine is quite Slm?le,
= | being made out of some kind
AEKF : | of fibrous pressboard
L 4 material which makes friction

fitting of the LEDs possible
as a method of securing. A

Dymo-maker was used to
label the appropriate cities
and towns beside each indica-
tor using the “clever’ scheme
of red tape for fire depart-
ments and blue tape for
police departments.

Having an installation such
as this in the same area as the
receiver might seem like over-
kill; however, it could be
located wupstairs in the
kitchen, den or headboard of
the bed. Mounted at the end
of a hall, it couid give one the

feeling of being on final
approach to an airport rur-
way at night.

In conclusion, the intent
here was to start the reader
thinking of ideas for custom
scanner installations. Putting
the receiver on a good outside
antenna usually pretty much
dictates where the radio must
be mounted and left. This
restriction, however, should
not dictate where you must
be te listen to the local
activity. =
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Call for competitive prices!

Bank Americard Master Charge
FRECK =22
co. inc.

252 Patton Ave., Asheville, N.C. 28801

PHONE: (704) 254-9551 F3

Insulates and protects
Color code your tools

PLASTI-DIP

YOUR GRIP

Dip your own tools in plastic B
Just dip and let dry (no heat
required) B Easier on hands B
More gripping power B No more
cold, slippery handles W ldentifies
yaur tools (choice of colors) B Also
coats wood, glass, plastic, etc. B
Permanent M Wears like plastic &
it insulates B Smooth & thick —
feels like hot dip flexible vinyl

CONTENTS: 16 FL. OZS,

COLORS: Red Blue Green
Biack Yellow Orange

S 4.95 ea. TWO FOR $9.50 - WE'LL

PAY SHIPPIRG
ADD 45¢ POST. & HAND.  W.¥.5. RES. ADD 7% TAX

DEALER INQUIRIES INVITED (8153

xQUBE INTERNATIONAL

DEPT. P.O. BOX 151
NO.TON., NEW YORK 14120

P.0. Box 4430M Santa Clara, CA 95054
(408) 988-1640

Same day shipment. First line parts only. Factory
tested. Guaranteed money back. Quality IC’s and
other components at factory prices
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Home Alarm Kit $18:75

Designed for use with electronic Siren
module. AC power, baltery backup, entry/
exit delay. instant alarm for neght use,
WO/NC circuits. Test and arm indicators.
2 amp swiltching capability. All pans with
complete instructions minus power Sup-
ply. Electroric siren module kit. $2.75

60 Hz Crystal Time Base

Kit $4.75 Converts digtal clocks
from-AC line fraquency to crystal time
base. Outstanding accuracy. Kit includes:
PC board, MM5369, crystal, resistors,
capacitors and trimmer.

30 MHz Frequency Counter Kit
Same basic GMUS counter as abave plus
leve! controls and dual FET inputs. Pre-
scalable to 200 MHz with PC board and
full instructions :

Fully wired and 1ested. $67.75
Power supply kit {incl. PC beard) $8.50

Digital Thermometer $48.50
Batt. oper. general purpose or medical
32°-230°F. Disposable prode cover = 2°
accuracy. Comp. 35Sy, in compact case

Mot a Cheap Clock Kit $17.45
Includes everything except case. 2-PC
boards. 6-.50" LED Displays. 5314 clock
chip, fransformer, all components and
lull instructicns. $ame: clock kit with 80"
displays. §22.75

Stopwatch Kit 3
Full six digit battery operated, 2-5 volls
3.2768 MHz crystal accuracy Times lo
59 min., 59 sec., 98 1/100 sec. Times std.,
spiit ang Taylor. 7205 chip, afi cempo-
nents minus case. Full instruc. White or
black piexiglass case.

New Gosmac Super “ELF"
RCA CMOS expandable microcomputer
wfHMEX keypad input and video output for
graphics. Just turn on and start loading
your program using the resident moniter
on ROM. Pushbutton selection of all four
CPU modes. LED indicators of current
CPU mode and four CPU states’ Single
step op. for program debug. Buiitin pwr.
supply, 256 Sytes of RAM, audio amp. &
spkr. Detailed assy. man. w/PG board &
ail pants. Comp. Kt $106.95 Custom
hardwood cab.; driied tront panel 18.75
Nicad Bariery Backup Kit w/ali parts 4.95
Fully wired zad tested in cabinet $39.95
Alsa announcing the formation of an 1802
software exchange club, write for details.

Digital Temperature Meter Kit
Indoor and outdoor. Automatically
switches back and forth. Beautiful. 50"
LED readouts. Nathing like it available.
Needs no additional paris for complete,
full gperation. Will measure —100° to
+200°F, air or liquid. Very accurate.
Cumplete instryctions. $39.95

Clock Calendar Kit $19.95

CT7015 direct drive chip displays dale
and hme on .67 LEDS with AM-2M indi-
calor. Alzrm/doze fealyre includes buz-
zer. Complete with all parts, power supgply
and instructions, less case.

1977 IC Upde Master

Manual compiete integrated circuit
data sefector from all manufaciurers.
1,234 page master reference guide lo
the fatest IC's including microprocessors
and consumer circuits. 17,000 cross
references for easier sourcing of hard 1o
gét parts. Special pricing: §24.95, with
free update service thru 1977. Domestic
postage $2.00. Foreign $6.00.

TERMS: $5.00 min. order U.§. Funds. Calif residents add 6% tax.
BankAmericard and Master Charge accepled,

2.5MHz Freqs_ ncy CounterKit
As lowas 10 Hz S digits expandable
w/PC board, parts & full instruc. $37.50
Fully wired and tested $57.50
Power supply kit [incl. PC boarg) $8.50

Auto Clock Kit $15.95
DC clock with 4-.50" dispiays. Uses
National MA-1012 module with alarm
gption. includes light dimmer, crystal
timebase PC boards. Fully regulated,
complete instructions. Add $3.55 for a
beautitul dark gray case ready to install.
This is the best value available anywherg!

Cosmac “ELF” Kit  $89.50
Griginal "ELF"" plus PC board with moni-
tar on PROM. Comp. kit of paris including
audio amp. and spkr., pwr. supply and
detailed assy. man. Board only w/parts
fist and schematic. $14.9% Custom hard-
wood cad.; drilied front panel.  18.75
Nicad Bantery Backup Kit w/ali parts 4.95
Fully wired and tested in cabinet 119.50

FREE: Send for your copy of our 1977
QUEST CATALOG. Include 13¢ stamp.

Shipping charges will be added.
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Ken Wilson
323 Shady Meadows
St. Louis MO 63011

Electronics
Study Guide

-- remember when...?

here’s no doubt about

it. Some of the most
delightful observations about
electronic communication
have been scrawled on tablet
paper by grade school
youngsters. Having taught in
public schools for nineteen
years, I'm sure of it. Take
these historical explanations,
for example.

Question: “When was the
radio invented?” Answer:
“On page 24."

"“The radio was invented in
the pre-me times.”

“The Romans did not have
radios. They used smoke
signals in both the A.C. and
D.C. times.”

Kids have a knack for
discarding everything but
what they consider to be the
most essential information.
One boy brusquely wrapped
up all of man’s yearnings,
struggles and triumphs in this
eight word package:
“Progress was from electricity
to radios to now."”

Here's a remark as
charming as childhood itself:
“1 was thinking the radio was
invented before the telegraph.
When | learned different, all
the thoughts | was going to
say went in a swallow down
my throat."”

Another tiny historian
concluded: “The Dark Ages
lasted until the invention of

electricity.”
Through the vyears, the
grade schooler’'s fund of

knowledge has proved to be a
glittering gold mine of wit

176

and unconscious wisdom,
often unhampered by hard
facts. Each new subject seems
to be a fertile new field for
off-base interpretation and
lopsided logic. Digging into
facts about Marconi produced
such notable nuggets as these:

“Marconi was born in
1874, supposably on his
birthday."

“It took much hard work
for Marconi to think out how
to invent the radio. He had to
keep thinking around the
clock, twelve days a week.”

“In just a few short years
he became a sensation over-
night."

“He expired in 1937 and
later died from this.”

Last vyear a bright-eyed
little radio enthusiast came
up with this endorsement:
“Every time | think how the
radio gives us so much fun, |
have joy feeis all over.”

A skeptical classmate of
hers absorbed all the statistics
regarding the number of ham
radio operators in America,
but got his skepticism across
in one crushing statement:
“The total amount of ham
operators in America today is
more for saying than
believing.”

[t must run in the family.
Two vyears later his younger
sister reported: “The number
of ham operators we have
today is an adsurbly large fact
of a number.”

The subject of hams has
stumped many eager young
scholars. Here are three more

futile but imaginative explan-
ations:

“Ham operators
something like people.”

“They are one of the chief
by-products of electricity.”

"The meaning of them has
a very short memory in my
mind.”

The elementary school
youngster’s mind seems_to be
a vast storehouse of miscel-
laneous misinformation —
half true, half false and
wholly delightful. His fund of
knowledge about electricity
includes such fascinating
items as these: - N

“Electricity has been with
us forever and maybe even
longer.”

“Would the average person_
be able to keep up with the
news if it was not for
electricity?! The chances are
999 out of a hundred.”

“In electricity, opposites
attract and vice versa.”

“If you see lightning, no
yvou don't. You sée electric-
2=

“From now on, | will put
both gladiness and wonder in
my same thought about elec-
tricity."”

Here's one I’'ve been trying
to figure out for five years:
"You should always cap-
italize the word electricity
unless it is not the first word
in the sentence.”

This next little girl seemed
to be giving it all she had
when she wrote: “Correct my
being wrung, but tell me true
or false. Do negative charges

iook

go through electrons or
through protons? | wrecked
my brain trying to think
which.”

But I'm afraid others are
more nonchalant in  their
pursuit of knowledge:
“Protons are bigger than
electrons in case | ever want
to know."

Psychologists tell us that
half learning a fact incor-
rectly is often the first step to
learning it right. So let’s be
philosophical as we buzz
through these fractured facts
about electrons and protons:

“100 electrons equal 1
radio program.”’

“When the switch is on,
electrons are constantly
bumping into each other
inside the wire. There is really
quite an overpopulation of
electrons.”

“Once 1 saw in an educa-
tional cartoon about how
electrons move. Electrons are
very interesting folks. All
their ways are hurry ways.”

“‘Electrons carry the
negative charge while protons
take the affirmative.”

“Electrons.are the same as

protons only just the
opposite.”’
“l think 1 admire the

electron more than anything
else about electricity because
it weighs only about one over
2000th as much as-a proton

but can still hold its own.”

Obviously, one of the
fringe benefits of being an
elementary school teacher is
the possibility that the next
paper | read will contain a
wrorrg answer that is twice as
witty or thought-provoking as
the expected one. Sometimes
they don’t know and they
know they don’t know, but
that doesn't keep their
answers from being charming:

“ldeas about how radios
work tiave advanced to the
point where they are no
longer understandable.”

“Did | pass the test about

how to get a ham radio
operator’s license and why
not?"

“I have found radios to be
easier to listen to than to tell
how they work."”

Take three small boys, mix



them up thoroughly with
several pounds of strange
facts, then shake them up
with an examination and you
have the perfect formula for
instant confusion. Here's
what | mean:

“The way vacuum tubes
work, as | understand it, is
not very well understood.”

‘““Many questions have
been aroused in my mind
about vacuum tubes. As a
mattery fact, the main
trouble with vacuum tubes is
that they give more guestions
than answers.”

“In electricity, positives
are attracted by negatives for
the reason of search me.”

Judging from the size of
the handwriting, this next
tyke was under the influence
of John Hancock when he
took time out to report (with
the aid of a bright purple
Crayola): “When they asked
my brother if he would like
to watch a ham operator, he
rolled his eyes and flashed his
teeth and said sure.”

Often a grownup can only
envy the simplicity of a
child’s way of expression, as
is the case of the lass who
remarked: “When | learned
we were going o see a movie
about ham operators all over
the world, 1 told my feet to
quiet down but they felt too
Saturday to listen.”

In their world of uncer-
tainty, once they know a fact
for certain, they hang on to it
tenaciously, e.g.: “Another
name for the radio is radio-
telephony, but | think | will
just stick with the first name
and learn it good.”

Children, like mountain
climbers, must always make
sure that their grasp on a fact
is firm, even though they

want to leap far beyond.
Otherwise, they may find
themselves trapped on a

mental ledge called a boner.
There is wsually at least an
element of truth in the most
absurd answer. Sometimes
they aren't wrong at all. [t's
just the way they put it that’s
so funny:

“Radio has a plural known
as imass communication.”

“Wiater scientists have

figured out how to change
river currents into electric
currents.”

“The best thing live wires
are good for is running away
from.”

“Quite a bit of the world’s
supply of electricity goes into
the making of ham radios.”

“Many things about elec-
tronic communication that
were once thought to be
science fiction now actually
are.”

Members of the grade
school set certainly have their
own opinions, and few are
hesitant to express them:

“All the stuff inside a ham
radio is so twisted and com-
plicated it is really not good
for anything but being the
stuff inside a ham radio.”

“Electronics is the study
of how to get electricity
without lightning.”

Then | don't suppose il
ever forget this remark by
another boy: “Last month |
found out how a radio warks
by taking it apart. | both
found out and got in
trouble.”

And you can't argue with
the voung fellow who re-
ported: “When currents at
110 to 120 volts go through,
them radios start making
sounds. So would anybody.”

When members of the
grade school set turn their
attention to the subject of
vacuum tubes, youngsterisms
come as thick as chalk dust.
Just what is a vacuum? Here
are five answers, fresh from
the minds of nine-year-olds:

“Vacuums are made up
mostly of nothings."

“A vacuum is an empty
place with nothing in it.”

“VYacuums are not
anythings. We only mention
them to let them knaw we
know they're there.”

“*There is no air in
vacuums. That means there is
nothing. Try to think of it. It
is easier to think of anything
than nothing."”

“A vacuum tube contains
nothing. All of its parts are
outside of itself."”

Another lad wrote of this
frustrating experience: 'l
figured out how a vacuum

tube works twice but | forgot
it three times.”

One of his classmates
reported: “When | learned
how empty vacuum tubes are,
| would have fainted if |
knew how.”

If you're at all hazy about
other parts in a radio, hang
on. These next thoughts will
leave you only slightly worse
off than before:

“An electron tube can be
heated two different ways.
Either Fahrenheit or Centi-
pede.”’

“When you turn a radio
on, the tubes get hot. The
hotter anything gets, the
faster the molecules in it
move. Like if a person sits on
something hot, his molecuies
tefl him to get up quick.”

“In finding out that radio
tubes get hot, the fun is not
in the fingers.”

"“Transistors are what
cause many radios to play.
Transistors are a smail but
important occupation.”

“We now have radios that .

can run on either standard or
daylight time.”

Onhe of my students last
year had many tussles with
his spelling bock. When he
finished writing one partic-
ular sentence,” the
ground looked like this:
“Termanuls do not agree with

themselves spelingly and
pruncingly.” -

With apologies to Mr.
Webster, | would like to

present a pocket-size diction-
ary of pintsize definitions,
compiled from schoal
children’s reports. Should any
of them prompt Webster to
turn over in his grave, he
would have to do so with a
smile:

“Axually, a choke coifl is
not as dangerous as ifs name
sounds.”

“Electromagnets are what
vou get from mixing elec-

tricity and magnets
together.”

“Think of a wolt. Then
vippee, because now you

have had the same thought as
Voltaire, after who this
thought was named."”
Another lad had the right
information, but the wrong

battle- ™

answer: ‘“There are some
things about electricity we
are still pot sure of. These
things are called whats.”

If the kids don’t know ali
the answers, they can always
do what their parents once
did — try to slide by on a
guess or two:

“A radio telescope is a
thing you can hear programs
by looking through it.”

“Current electricity is elec-
tricity that is currently in
use."”

Kids are so full of ques-
tions, they can't possibly wait
for someone to tell them all
the answers. That's why they
plunge recklessty ahead on
their own, like so:

“Sound travels better in
water than in air because in
water the molecules are much
closer apart.”

“l have noticed that if a
portable radio is turned in
different directions, the
station talks loudest behind
its back.”

“Although air is hollow it
is not just for looking
through. It is also for having
radio waves running through
it and trying to answer
questions about.”

“Radio waves would not
be all that important to study
if it were not for ears."

“Someone in here said
that FM has shorter waves

-than shortwave radios. Is this

so? | think it is because |
think [ was the one that said
it.” (If you can’t believe
yourself these days, who can
you believe?)

An obviously more
confident young man
proclaimed: “Much has been
said about how radio waves
travel. Radio waves are both
hearable and talkable.”

Another moppet was going
great, until the last word: “I
believe the radio is one of the
most important inventions of
all time. Of course my father
works at a radio station, so |
may be a little pregnant.”

That’s one young writer
who would have done fine if
she had just stopped while
she was ahead (which is good
advice for grownup writers,
too). | -
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Cost Tone Decoder

-- for repeater control

T he usefulness of the Bell
touchtoneT™

for

remote

system
and

control,

CLOCK th »—

EEE

cost

especially for remaote control
of repeaters, is well known.
The

of touchtone

decoders is quitc low now,

chiefly

because of the

Signetics 567 tone decoder
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Fig. 2. Basic clock circuit,

IC. However, you still need
eight of these ICs for a full 16
button system, if you use the
standard method as described
in Signetics Databook.”

A scanning decoder can
get by with only two tone
decoder 1Cs. It can become so
complex, though, that any
cost saving is wiped out. [
decided that a scanning
decoder would be simple
enough to be worthwhile. My
version is similar to the one
described in reference 3. [t
uses a pair of 567s, a 555
timer, 2 CMOS quad switch-
es, and 6 TTL ICs. All of
these |Cs are readily available
from suppliers who advertise
in 73. The total cost of the

ICs should be under 10
dollars. [n addition, the
decoder uses a handful of

resisiors and capacitors.

Circuit Operation

Fig. 1 shows a schematic
diagram of the decoder. The
eight tones used in the Bell
system are divided into two
groups. The low group tones
— 697, 770, 852, and 941 Hz
— are referred to as L1, L2,
L3, and L4. H1, H2, H3, and
H4 are the high group tones,
respectively — 1209, 1336,
1477, and 1633 Hz.

U1 decodes tones in the
low group. lts frequency of
operation is determined by
C4 and one of the resistors
R3-R6. The resistors are
connected in succession by
U2, a CMOS quad switch.
The state of U6, a dual flip-
flop, is decoded by U7 into
four control lines. One of the
lines is always high, closing
one of the individual switches
in U2. The frequency of U3,
the high group decoder, is
switched the same way.

With no tone present, U8

is held reset while U6 is con-
tinuously clocked. When a
pair of tones appears, as soon
as Ul is switched to the
proper frequercy, U1-8 goes
fow. UG is held in its current
state, and U8 is allowed to
clock. Then when U3 has
decoded the high tone of the
pair, its output goes low. U§
stops clocking and the valid
signal line goes high. This
indicates that the detection
pracess is complete.

The flip-flop outputs are
combined into a four-bit
bipary representation of the
tone code. This four-bit word
also goes to a 74154, which
gives a low on the selected
one-of-sixteen output. When
the valid signal line is low,
U10 is disabled — all outputs
high.

Construction

There are no special
probiems in constructing the
unit. Layout is net ¢ritical,
and the wiring is not extreme-
ly complex, so a PC board is
not essential. Follow the
normal precautions in
handling the CMOS ICs, and
do not omit the cight pullup
resistors (labeled RPU in Fig.
1). They protect the CMOS
gates if the 7408 are
removed for any reason. IC
sockets make troubleshooting
a lot easier, but are not
necessary.

Some Notes on Design

The basic timer circuit
{Fig. 2) is derived from
reference 4. The values of R1
and C1 give a frequency in
the neighborhood of 4 Hz.
R2 is chosen for a duty cycle
of 50%.

Fig. 3 shows some changes
to the clock circuit, which
make troubleshooting a