


the double edge

KLM insu lating

~="=""'""~="=",,,"~l support bracket

fo r 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 techniques 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
harmonics and adjacent channel interference.
These are husky, well constructed beam s that use strong,
lightweight elements and booms of 6063-T832 weather­
resistant aluminum. Hardware is top quality stainless
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 ver y high mechanical strength .

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 specificati ons on request.

KLMe,ectronics,iDC .
17025Laurel Road, Morgan Hill, CA 95037 (408) 779-7363

full gain, 'ow VSWR,
elM Iphone operation

without retuning.

KLM 1500-HD Rotator

and, for a heavy-duty
rotator that will point

them . . . and keep them
pointed . . .under tough

weather conditions,
use the KlM-1500 HD-
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"Big Slicker" monobanders
wifh doub le

driven
elements
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$29.95 each
Wired and tested, complete with

K-1 element . ' , . ,, '

L o.

communicationl Ipecialiltl
P. O. BOX 153

BREA, CALI FORNIA 92621

(714) 998·3021

K-1 FIELD REPLACEABLE
PLUG-IN, FREQUENCY ,
DETERMINING ELEMENTS

$3.00 eac h



That's all~ Folks!
All you need for All Mode Mobile, that is. .

The IC·245/SSB is the very best and
most versatile mobile radio made:
that's all. For more information and
your own hands-on demonstration see
your ICOM dealer. When you mount
your IC.245/SSB you'll have all you
need for All Mode Mobile.

SPECIFI CATION $

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 • FM stability on- S SB and CW:
KHz through 4 MHz in multiples of The IC.245/SSB synthesis of 100
10 KHz can be programed with the Hz steps make mobile SSB as stable
LSI Synthesizer. as FM. This extended.range of oper-

• Remote programing: The IC. ation is attracting many FM' ers who
245/SSB LSI chip provides for the have been operatin~ on the direct
input of programing digits from a ch annels and have discovered SSB.
remote key pad which ca n be com­
bined with Touch Tone * circuitry to
provide simultaneous remote pro­
gram and tone. Computer control
from a PIA interface is also possible.

*a registered trademark of AT&T.
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24 Build the Omn i-OSCAR ! - practical
omnidirectional antenna
K20VS

28 Get Set For OSCAR 8 - details on the
new bird!
W3HUC

32 Build An OSCAR 2m Transverte r
make QR P days a success!

W2GN
34 Predicting OSCAR Propagat ion - not

always simple
G310 R

40 Try OSCAR Mob ile - the ultimate OX
tes t!
W2GN

44 Tic Tae Touchtone - a new method!
W9CGI

50 Visual OSCAR Finder - nice side ef­
fects.'
WB2BWJ

54 Cheap Ears For OSCAR - an effec t ive
satellite antenna
W9CGI

58 Track OSCA R With You r SR·52 - re­
Quires the PC 100 option
W6UIX

62 Try A T-R For OSCA R 8 - turnstile
over reflector system
W9CGI

64 Track OSCAR In Real Time - with your
H P-67 calcula tor
W91J

66 Logical Thou ghts About OSCAR ~

meaningful to computers!
OA6AD

72 OSCAR OX - a new challenge
W3TMZ

76 OSCA R Freq ue ncy Relat ionsh ips
now. where is my downlink?
W1ZAW

80 Calculat e OSCAR Orbi ts - with your
HP-25 calculator
VE7BGX

82 CB to OSCAR - from 10 to the sky!
WBeGI

86 Trac k OSCA R 8! - step-by-step method
K2ZRO

96 Build A 2m Power Amp - good for
OSCA R uplink
W4MNW

98 Build A General Purpose Preamp - uses
common components!

IT:iiiI W4NV K
~ 100 Receive CW With A KIM - now, if

on l y the FCC . . .
WB3GCP. WBBVQD

~ 106 Build Th is SSTV Pattern Gener at or
- m icro -controlled, of course!
K7SBK

I:td 116 Super Baud Bum per - f or your
SWTP6800
WB4GX E

120 QRZ - P-K4! - relax with ham chess
W9COD

122 Digital Time r Goes Mobil e - battery
po wer keeps i t trucking!
K70CM

135 Stra ining t he Wind - sim ple win d speed
indicato r
Sta ff

136 Find That Meter Resistan ce - with this
simp le bridge
N2R G

144 VE6 OXer Tells All! - what to do all
win ter
VEBNS

170 Remot e Speaker Mike fo r Yo ur HT ­
th is one 's for the Wilson
W2DNY

172 Split Your IC-22S - add ing spl inter
freq uencies
WA60MH

174 Remote Monitor for Your Sca nner
complete wi th lights
K 1CCK

176 Electron ics Stu dy Guid e "- remember
when . . .?
Wilson

178 Low Cost Ton e Decoder - for repeater
control
WB0VSZ

182 Hufc o Cou nt er Kit - report from a
happ y user
WA 2LPB

184 A Single Tone Can Do It - simple tone
con trol system
W7JSW

186 Eye On th e Weathe r? - fo llo wing
weather satellites
WA4WDL
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MICROCOMPUT ING:
HOW'S IT DO ING?

In addit ion to the uses of micro­
compute rs in amateur radio, I looked
upon this new f ield as an opportu nity
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 t his opportun ltv .

As a result of the large number of
articles in 73 d uring 197 5 and 1976,
an est imated 25,000 amateurs have
gott en inte rested in microcomputers
and become involved with them.
Quite a few of them have gone on to
try for t he golden ring thr ough manu­
fa ctu r ing or distr ibut ing micro­
com puters and periphera ls.

Has the field grown as I predicted?
For once my op tim ism was abo ut
equal to history instead of ahead of it
and, yes, it has grown. By way of
example, the first com puter store
ope ned in August, 1975 . Not only is it
still going, but by August, 197 6, the re
were 50 com puter stores arou nd the
cou ntry. By AU~..lSt, 19 77, there were
abo ut 500 computer stor es and no
sign of any letu p in growth. Have you
heard of Nashua, New Hampshire?
Well, t here are two stores in that city,
with a th ird gening ready to open !

What does it take to get into thi s
business? If you go about it right .
and I wrote a book on this subject a
few years ago . . . you can start out
wit h very little and build it quick ly.
You can also start ou t with a lot (as
an investme nt) and let a managing
firm hire the experienced people for
you and there already is such a
firm in the business. Figure on about
$250,000 if you go the straight invest­
ment route.

Perhaps ty pical of the under­
financed system o f sta rt ing a sto re is
the exper ience of a chap who wrote
me recent ly. He ope ned his computer
store in a major city with less than
$1000 in th e bank. His sales the
o pening month were $5 1. The second
month he sold $5,500 wort h of equ ip­
ment and boo ks. The th ird month it
was $14,000 in sales. $27,000 the
fourth month, and 531 ,500 the fift h
month . Sales were slowed down a bit
due to slow deliver ies from many
manufacturers, plus a growing need
for cash for expansion. By the sixth
month, he was ready to open a second
store in th e area.

Growth is a litt le slower out in the
boo ndo cks, but it is st ill healthy and
very forgiving. More and more stories
are coming in fro m readers of Ktto­
baud who have walked into one corn-

put er sto re after another with a big
roll of money in their poc ket wit h th e
intent of buying a computer system
. . . only to be t urned away by the
utt er neglect of the "salespeople."
The fact is that few stor es are run by
people exp erienced in market ing and
sales . .. as vet.

How has it been for peo ple entering
the manu factu ring part of the busi­
ness? Probab ly not unty pical is th e
firm run by two young chaps I know.
They got interes ted in microcom­
pute rs a co uple years ago, but did n't
have the money to shell out fo r an
Altai r syst em ... so they bu ilt and
programmed their own. I visited t hem
in early August , 1976, and t hey had a
working system which they had put
together in a workshop in one cor ner
of the garage. It loo ked good to me
and I suggested th at they show it at
the next cornputerfest.

Dealers liked it at the show .end
placed orders . .. and they are going
stro ng today. Not bad for a couple of
20-year·olds. Their system really had
t he crowds gathe red around at Com­
puterma nia ... and everv o ne of the
television news teams made sure to
include it on th eir coverage of t he
show. ..

Anot her yo ungster is 16-year-olCf'"
Jeff of Jefft ron ics. He sells parts and
small circu its. You'll see him at just
about every com puterfest in the
cou nt ry with his boo th.

THE MARKE T IS
CHANGING

Microcomputing is a lot more
complicated a hob by tha n amateur
radio, so it is limited in its appeal. An
awful lot of peop le won 't spend the
t ime and effo rt necessary to tackle
t his hobby . The result of this has been
the inevitable dropping off of be­
ginners in comput ing. There are a lot
of new ho bby ists, but not the flood
that came into t he hobby last year ..
a good part of which were radio
amateu rs responding to the arti cles in
73.

This drop in hobbyists has, as I
pred icted, been tak en up by the in­
creasing interest of businessmen in
microcomputers as ways to save
money fo r their firms. Few computer
sto res now repor t less than 50% of
their business going th is rou te and
many are expe riencing up to 90%
business sales. The hangup on ear lier
sales to business was the lack of
suitabl e programs and dependable
equ ipment. Now that these obstac les
are being overcome, t he increase in
sales to th is market should over­
shadow th e hobby market completely.

There is still a big need for more
equipment and more programs. My
prediction is tha t we will see programs
being sold in large numbers . . per­
haps abou t the way phonogra ph re­
cords and boo ks are sold today. After
all, once you have a computer, yo u
can use it for business, for games, to
write music, to generate creat ive art,
to study any subject ever known to
man, etc. There are hundreds of t hou­
sands of programs needed . I think we
will see sales volumes on the o rder of
$75 million per day just in programs
within th e nex t ten years ... and I
may be very low with t hat figure.

THE PIRATES AR E COMING!
THE PIRATES ARE COMING!

While I've had a few beefs about
CBers - in part icular the HFer branch
of the CBers - gett ing adventurous
and coming into the ham bands, these
have all been verbal reports - no one
has written as yet about it. I'll tak e
the problem a little more serio usly
when I have a few written reports on
the situation in mYhand .

But let's say that it is bound to
hap pen, so what can we do about it?
What have yo u done or would you do
if you came up against a boot legger on
th e air? It isn't t hat to ugh on two
meters, where repeater groups have
organi zed their act fairly well and are
generally able to talk- the boc tlepqer
into getting toget her for coffee, only
to have him met by The Fuzz. This
has helped many a ham get back his
sto len two meter r ig.

On ten meters, you can easily tell if
the chap is com ing in via ground wave
or skip. If he' s local, it is t ime to hoo k
up a loop and star t hun t ing, helped by
some 'other local hams. A personal
visit by as many of your club mem­
bers as you can round up - maybe
50? - will c reate an impression that
should get thro ugh to all but the most
hardened cases. A mass of peop le can
be int imidat ing, even without any
direct threats of violence.

What about repor t ing th e miscreant
to the FCC? Sure, co mplete with tape
recordings, but don 't expect much .
if anything. The fact is tha t most of
the responsibility for preserving ou r
bands is in our hands. If we act to
kee p bootleggers out , we may
succeed. We' ve seen how powerless
the FCC is to keep some 100 ,000 or
so HFers out of a band, even though
they have a list of most of the people
involved.

If you or you r club has had any
success with discouraging bootl eggers,

Continued on page 183



Kenwood has done it aga in! We've co mbined t he fine. time-proven character-
istics of t he orig inal TS-700A t ogether w ith many of the ideas and comments fo r
improvement f ro m amateurs w orldwide. Check out t he new "built-il~s~: . digital
readout , receiver pre-a mp, VO X, semi-break in;and CW sidetone! Of course, it's still
all mode, 144-148 MHz an d VF O controlled .

Features: Digita l rea dout with
" Kenwood Blue" dig its · high
ga in rece ive r pre-amp > 1 watt
[ow power swi tch· bu i lt in VOX ·
sem i-break in on CW • CW
sideto ne • Ope rates all modes :
SSB (upper & lower), FM , AM
an d CW • Com plete ly solid sta te
circu itry prov ides stable, long
lasting , trouble-free op eration ·
AC and DC capability (operate
from your car, boat , o r as a base
stat ion through its built-in power
supply) • 4 M Hz ban d coverage
(144 to 148 MHz)' Autometi­
call y swi tches transm it frequency
600 KHz fo r repeater operation .
Sim ply dia l in your rece ive f re-

quency and th e radi o doe s the
rest . .. simplex. repea ter. reverse
• Or acco mp lish th e same by
plugging a sing le crystal in to
one of the 11 crystal positions
for your favo ri te channel · Tra ns­
m it / Receive capabi lity on 4 4
channels with 11 crystals.

VFO-700S
The perfect companio n to the TS­
700S! Th is handsom ely styled un it
prov ides you with ext ra versat ili ty
and the luxury of having a second
VFO in your shack.
Great for spl it fr equency operation
and for tun ing off f requency to check
the band .

The func t ion switch on the VFO~

7005 selects the VFO in use and the
appropriate frequency is di,splayed
on the digital readout in the TS~

700S. In addi t ion.a momentary
contact ' ' frequency check ", sw itch
allows yo u to spot check the fre~

quency of the VFO not in use.

TRIO~KENWOOD COM MUNICATIONS INC. ~KENWOOD
1111 W EST WALNUT / CQMPTON, CA 90220 'JI' ...pacesette r ill amateur radio
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FULL COVERAGE TRANSCEIVER

The TS~520S provides full cover­
age on all amateur bands from
1.8 to 29.7 MHz . Kenwood gives
you 160 meter capabili ty , WVI/V
on 15.000 M Hz., and an auxil­
iary band position for maximum
flex ibi lity. And with the addition
of the TV-50B transverrer , your
T5-5205 can cover 160 meters
to 6 meters on SSB and CWo

DI GITAL DISPLAY DG-5 (opti on)

The Kenwood DG~5 provides
easy, accurate readout of you r
operat ing frequency while trans .
mitt ing and receiving .

OUTSTANDING RECEIVER
SENSITIVITY AND MINIMUM
CROSS MODULATION

The T5·520 5 incorporates a
3SK35 d ual gate MOSFET for
outstanding cross modulation and
spurious response characteristics .
The 3SK35 has a low noise
f igu re (3.5 dB ty p.) and hig h gain
(18 dB typ.) for excellent
sensitivity.

NEW IMPROVED SPEECH
PROCESSOR

An audio compression amplifier
gives you ext ra pu nch in the pile

ups and when the go ing gets
roug h.

VERNIER TUNING FOR FINAL
PLATE CONTROL

A ve rnier tun in g mechanism
allow s easy and accurate adju st­
ment of the plate con trol du ring
tu ne-up .

FINAL AMPLIFIER

The TS-520 S is comp lete ly solid
state except for the d river (12 6­
Y7A) and the fi nal tubes. Rather
than subsi tute TV sweep tubes as
f inal amplifie r tu bes in a state of
the arcamateur tra nsceive r,



PROVISION FOR
EXTERNA L RECEIVER

A special jack on the rear pan el
of the T5 -52 0 5 provides receiver
signals to an external receive r for
increased station versitilitv. A
switch on the rear pane l deter ­
mines the signal path .. . the
receiver in the T5 -8 20 o r any
external receiver.

VFO-52 0 - NEW REM OTE VFO

The VFO-520 remote VFO
match es the sty ling of the TS­
5205 and prov ides maximum
operating flexibility on th e band
selected on you r T5 -520S.

AC POWER SUPPLY

The T5 -5205 is completely self ­
contain ed with a rugged AC
pow er supp ly built- in . The add i­
t ion of the DS-1A DC-DC
converter (opt ional) allows for
mobile operati on of the TS-5205.

EASY PHONE PAT CH CONNECTIO N

The T5- 52 05 has 2 convenient
RCA phono jacks on the rear
panel for PHONE PATCH IN and
PHONE PATCH OUT.

CW-5 20 -CW FIL TER (OPTION)

The CW -520-500 Hz filter can be
easilty installed and will provid e
improved operation on CW o

AM PLI FIED TYPE AG C CIRCUI T

The AGC circu it has 3 positions
(OFF, FAST, SLOW) to enable
the T5 -520S to be operated in
the opt im um condit ion at all
t imes whether ope rat ing CW
or S5 B.

The T5 -52 05 retains all of the
features of the original T5 -520
that made it tops in its class: RIT
control > a-pore crystal filter >

Built-in 2 5 KHz cehb rator e Front
panel carrier level control> Semi­
break-in CW wi th sidetone •
VOX/PIT/ MOX · TU NE posit ion
fo r low power tune up • Built-in
epeaker > Bui lt-in Cool ing Fan >

Provi sions for 4 f ixed frequ ency
chann els > Heater swi tch.

TUbes .
IS100lA, 2, 12BY7A)
Transistors
f Efs
Diodes

Power Requirements: 120/220 V
AC, 50/60 Hz, 13.8 VDC
(",ith optional DS·lA)

Power Consumption: Transmit:
280 Watts Receive: 26Wal ts
(with beater off)

Dimension: 333(l3~) VI x153 (6·0)
H I 335(13-(1]·3/16) D mm(inch)

Weight: 16.0kg(35.2 Ibs)
TRANSMITTER
RF Input Power: SSB : 200 Watts

'PEP CW: 160Walts DC
Carrier Suppression: Belter than

-40 dB
Sideband Suppression: Better

than -50 dB
Spurious Radiation: Better than

-40 dB
MicrophoneImpedance: 50k Dhrns
AF Reseense: 400to 2.600 Hz

RECEIVER
Sensitivity: 0.25uV for 10 dB

(S+N)/N
Selectwify: SSB:2.4 kHz/ -6 dB,

4,4 kHz/ -GO dB
Selectivity : CW: 0.5 kHz/ -6 dB,

1.5 kHz/ -GO dB(with optional
CW·520filter)

Image Ratio: Better than 50 dB
IF Rejection: Better than ~ dB
AF Output Power : 1.0 Walt (8

Ohm load, with less than 10%
distortion)

AF uetput tmoedance : 4 to 16
Ohms

DG-5
SPECIf ICATIONS
Measuring Range: 100 Hz to

40 MHz
Input Impedance: 5 k Ohms
Gate Time: OJ Sec.
Input Sensitivity: 100Hzto 40

MHz. 200 mV rms or over. 10
kHz to 10MHz.. 50mV or over

Measuring Accuracy: Interna l time
base accuracy ::::':0.1 count

Time Base : 10MHz
OperatingTemperature: _10° to

50° C/W 122° F
Power Requirement: Supplied

from TS·520S or 12 to 16 VOC
(nominal 13.8 VDC)

Dimensions: 167{6·9/16) Wx
43(1 11/16) H, 268(109/16) D
mm(inch)

Weight: 1.3 kg(2.9 lbs)

DG-S
The luxury of dig ital readout is ava ilable on the T5 -5 20S by connecting th
DG-5 readout (option) . More than just t he average readou t circu it, th is
counter mixes the carrier. VFO. and heterod yne frequen cies t o g ive O L: . au

exact frequency. Th is handsomely-styled acces so ry can be set almost
anyplace in your shack for easy 'to read opera t ion . . . or set it on t he dash­

board during mobile operation for ~lafety and con venience. Six bold digits
d isplay your operat ing frequency while you trans mit and receive . Complete
w ith DH (d isplay ho ld) switch fo r frequency mem ory and 2 pos ition in ten sity
selec to r . The DG-5 can also be used as a no rma l f requency counter up t o 40

M Hz at t he touch of a sw itch . (Input cable provlded .]
NOTE: T5 -520 owners can use t he OG-5 w it h a DK~520 adap ter k it .



We told you that the TS -820 would be
best. In little more than a year our

promise has become a fact . Now. in
response to hundreds of requests from

amateurs, Kenwood offers the TS­
820S· . . . the same superb transceiver,

but with the digital readout factory
installed. As an owner of this beautiful

rig, you will have at your f ingertips
the combination of controls and fea­
tures that even under the toughest

operating conditions make
the TS-B20S the Pacesetter that it is .

Foll owing are a few of the
T5-8208 ' many exc iting
featu res .
PLL • The TS-820S employs
the latest pha se lock loop
circuitry . The sing le
conversion receiver sect ion
performance off ers superb
protect ion agai nst unwan ted
cross-modulation. An d now
PLL allows the fr equency to
rema in th e same w hen
swit ching sidebands (USB,
LSB, CW) and eliminates
ha ving to reca librate eac h
time .
DIGITAL READOUT· The
d igita l counter disp lay is em­
ployed as an integ ral part of
the VFO readout system.
Counter mixes the carrier VFO ,
and f irst heterodyn e frequen­
cie s to gi ve exact f requency .
Figures the frequency down
to 10 Hz and digital d isp lay

read s out to 100 Hz. Both
recei ve and transmit frequen­
cies are displayed in easy to
read. Kenwood Blue digits .

SPEECH PROCESSOR · An
RF circuit provides quick
time constant compress ion
using a true RF compressor
as opposed to an AF cl ipper.
Amount of compr essio n is
adjustable to the desired
level by a convenient front
panel con t rol .

IF SHIFT· The IF SHIFT
control va ries the IF pass­
band w it hout changing the
receive frequency . Enables
the operator to eliminate
unwanted signals by moving
them out of the passband of
the receiver. This feature
alone makes the TS-820S
a pacesetter.

' The T5 -820 and DG-l are still avail­
able separately.



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" .

-

Experience the excitement of 6
meters . The TS-600 all mode trans­
ceiver lets you experience the fun
of 6 meter band openings.

This 10 watt, solid state rig covers
50.0-54.0 MHz. The VFO tunes the
band in 1 MHz segments. It also

~......~­-

•

•

•

•

An easy way to get 0'0 the 6
meter band with your TS~520 /

5205, T5 ·820 /8205 and most
..other transceivers. Simply plug

it in and you 're on . . . full band
coverage with 10 watts output

on SSB and CWo

-,

Experience the luxury of 450 MHz
at an economical price.

The TR·8300 offers high quality
and superb performance as a result
of many years of improving VHF /
UHF design techniques. The trans-

ceiver is capable of F3 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.



eck out t e new "built-ins":
al readout. receiver pre-amp.

I reak in. and CW sidetone!
it s still all mode. 144-148

MHz and VFO controlled.

Features: Digital readout w ith " Kenwood Blue " dig its·
High gain receiver pre-amp· 1 watt lower powe r sw itch >
Built in VOX· Semi-break in on CW • CW sideton e •
Operates all modes: 55B (upper & lower). FM. AM and CW
• Com pletely solid state ci rcuitry provides stable , long last­
ing, trouble-free operat ion - AC and DC capability (operate
from you r car. boat, or as a base stat ion through its.bu ilt -in
power supply) • 4 MH z band coverage (144 to 14B MHz) •
Autom at ically sw itc hes transmit frequency 600 KHz for
repeater operation. Simply dial in your receive frequency
and the radio does the rest . . . simplex.repeater; reverse> Or
accomplish the same by plugging a single crystal into one
of the 11 crysta l positions for you r favorite channel·
Transmit /Receive capab ility on 44 channels with 11 crystals .-,

Handsomely styled and a perfect companion to
the TS-700S. This unit provides you w ith the
extra versatility and the luxury of having a
second VFO in your shack . Great for split
frequency operation and for tuning off fre­
quency to check the band . The function switch

on the VFO-70 0 S selects the VFO in use and
the appropriate frequ ency is displayed on the
digital readout in the TS-700S. In addition a
momentary contact ' 'fr equency check " switch
allows you to spot check the frequency of the
VFO not in use.



This 100 channel PLL synthesized 146-148 MHz
transceiver comes with 88 e.re-programmed channels
for use on all standard repeater frequencies (as per
ARRL Band Plan) and most simplex channels . For
added flexibility , there are 6 diode-programmable
switch positions, The 15 KHz shift function makes
these 6 positions into 12 'cfiannels. 10 wan output,
± 60 0 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-7 500.

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



.. . pa cesett er in amateur ra'ilw

--

Kenw ood developed the T -5 9 9 0 transmitter and R-5990
receiver for the most discrim inat ing amateur .
The R-S99 0 is the most complete receiver ever offe red. It is
entirely solid-state . supe rbly relia ble and compact . Jt covers the

full amateur band , 10 t hrough 160 meters. CW oLSB, US B,

AM and FM .
The T·599 0 is solid-state w it h the exce pt ion of on ly three
tubes, has bui lt -in pow er supply and full mete ring . It ope rates

CW , LSB, US B and AM and , of cou rse, is a per fect match to
the R-59 9 0 receive r.
If you have never cons id ered the adva ntages of operatin g a
receiver /transmitter com binat ion .. .maybe you sho uld .

Because of the larger number of cont rols and 'dual VFOs th e
com binat ion offers flex ibil ity impossible to duplicate w ith a

tran sceiver.
Compare the specs of th e R-S99D and the T-5990 w ith any
othe r brand . Remember, the R-599D is all sol id state (and in­
cludes four filters) . Your choice wi ll obviously be the Kenwood .

.at. ~ ...

Depend able ope rat ion , superior spec ifications and excel lent ­
features make the R-3 0 0 an unexcelled va lue for the
sho rtwave listener. It offers full ban d cove rage w ith a

frequency range of 170 KHz to 30. 0 MHz· Receives AM,
5S B and CW • Featu res large, easy to read drum d ials

w ith fast smooth dial actio n > Band sp read is calibrated for
the 10 fore ign bro adcast bands. easily tuned w it h th e use
of a built-in SOD KHz calibrator > Automatic noi se limiter •

3-w ay pow er supply system (AC /Batteries /External DC)
... take it anyplace· Automatically switches to battery

power in the event of AC power fai lure .



lineequiputellt tltat beliJngs in ever!!
well equippedstatia«

",TR-2200A
TR-2200A
TR-2200A
All Models
TR-7400A
TS-700A: TR-7400A
All Mode ls
All Models

For use with

- ,• .t
H5-4 Headphone Set
MB- 1A Mount ing Bracket fo r

TR·2200A
MC-50 . . . . Desk M icrophone
PS-5 . . p;v;,.er Su pp ly for TR-8 300
P$-6 . Pow er Supp ly for T R-750 0
P$- 8 . Power Supply for TR-7400A
VOX·3. VOX fod S·600 /700A

TR- 7500 . .. 100 Channel Synthesized
2 M FM Transceiv er

TR-8300 . . . 70 CM FM Transce iver
(450 MH,)

TV-506 . . . : 6 M Transverter for
520 /820 /599 Series

Trio-Kenwood stocks a com plete line of
replacement pa rts, access ories. and manuals
for all Kenwood mo dels.

Model =
RA·'
T90-0082-05
PB-15
E07 :0403-0 5
See Serv ice Manual
See .Service M anual
Specify Model
Specify Model

Description

Rubber Heli cal Antenna
Telescop ing Whip Antenna
Ni-Cad Battery Pack (set)
4 Pin M ic . Connector
Active Filter Elements
Tone Burst Modules
AC Cables
DC Cables

I
T$-600 6 M A ll M od e Transceiver
T$-70 0 $ 2 M Al l Mode Digital

Transceiver
VFO-700$ ..Remote VFO for T$-700 $
SP-70. Matching Speake r for

T5 ·60 0 / 70 0 Series
TR-2200A . 2 M Portable FM

Transceiver
TR-7400A . 2 M Synthesized Deluxe

FM Transceiver

CC-29A . ... 2 Met er Converte r for
R-599D

CC-69 . . 6 Met er Converte r for
R-599D

FM-599A . F-M Fitter for R-S9 9 D

,
R-300 General Coverage SW L Receiver

820 Series
TS-820S . .. T$-8 20 with Dig ita l

Install ed
TS-820 . 10-160 M Deluxe

Transceiver
DG-1 . . Digital Frequ ency Disp lay

for TS-8 20
VFO-8 20 .. .Deluxe Remote VFO for

for TS-8 20 / 8 205
CW- 8 20 ... 500 Hz CW Filt er for

TS·820 /820S
DS- l A . . .. . DC-DC Converter for

5 20 / 8 20 Series
520 Series
T5-S20S ... 160-10 M Transceiver
DG-S. . Digital Freq uency Disp lav

fo r T$ -520 Series
VFO-520 . . .Remote VFO fo r T$-5 20

and TS-5 20 S
SP-520 . . . . External Speaker fo r

520/820 Ser ies
CW-520 . . 500 Hz CW Filter for

TS-520 /520S
OK-5 20 ... .Digita l Adaptor Kit for

TS-520
5990 Series
R-5990 . .. . 160-10 M Solid State

Receiver
T-5 99 0 . .. . 80-10 M Matching

Tran sm itter
5-599 .. . . . Extern al Speaker for 5990

Series

The Kenwood HS-4 headphone set adds
versatility to any Kenwood stat ion . For
extended periods of wear, the H$-4 is comfort­
ably padded and is comp let ely adjustable. The
frequ ency response of the HS-4 is tailored
specifica lly for amateur com munication use.
(300 to 3000 Hz.8 ohm s).

( The M C-50 dynam ic microphone has been
designed expressly fo r amateur radio operatio n
as a splendid add it ion 10any Kenw ood shack.
Comp lete with PTI and LOCK sw itches, and a
microph one plug for instant hoo k-up to any
Kenw ood rig . Easily converted to high or low
impedance. (600 or 50k ohm)
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ACTION

ANTl-ilY

HOT STUFF

break -in are severe and swift. So is th e
fine for illegal CB operation, some­
times as high as OM 3,000 ($1,300)
plus imp risonme nt,

Sgt. Ch<.-Ies E, Mart in
WA4YRA!DA1NR

APO NY

I fina lly am getti ng off my rear to
write. I have bee n faithfully reading
73 since I gave up my membership
(and sub) to another organization. I
t hink you are publishing the best ham
radio magazine on the market .

Now, a proposal, strict ly food for
t hought. How abo ut a new, com­
pletely indepe ndent amateur radio
league (call it what yo u like) - an
organizat ion that would represent its
membership and not just use the ir
money, an organizat io n th at th inks
more of it s d ut ies to its members for
WARC rat her than a new building, an
organ lzat lon that listens to its mem­
bers and answers t heir letters. I could
go on and on , but I t hink you have
th e idea. Can you imagine a head­
quarte rs in New Hampshire? Unheard
of! How abo ut some response from 73
readers on th is?

Keep up t he objec tivity of you r
magazine. A little co nt roversy is great
and helps keep the air cleared , Keep
up the good work and best of luck .

Chuck Coffee WA6FLV
Rota, Spain

I just wanted to send off my kudos
to Mark Clar k WB4CSK for his letter
[Sept . 1977). I used to be a CBer, but
I learned and stud ied and worked at
the darn thing unti l I finally sta rted
getting regular cor respondence from
Uncle Charlie lin the form of up­
graded ucensesl ! almost regularly.

I'm 14 years old (l got my Novice
and Tech while 1was 13) and first got
my Novice and Tech back in the fall

WATCH YOUR STEP

2. To say that giving up any ama­
teur frequ ency would be compensated
for 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
cit izen's band instead of bu ilding or
buying equ ipment inten ded for arne­
teur service. That would be a sad
commentary on th e techn ical and
financial state of radio amateurs if it
were true. Nobody's making any more
freq uency spectru m, and to trade this
precious resource for a few chea p CB
sets that could be co nverted would be
a bad deal for amateu rs.

3. My answer to " CB reatly needs
more room . . ." is to look at what
they are doing with t he frequencies
the y now have. I am deeply embar­
rassed to think that people all over the
world with shortwave receivers can
tune acro ss 11 meters du ring an
ope ning and form thei r opinion of
Amer ican menta lity and demea nor
from what they must hear from CB
ope rators. If I had the pD>NE! r, I wou ld
move all CB operat io n to a single
channel at 10 kilohert z, where th ey
could share t he frequency on a non­
exclusive basis with Project Sanguine!

Jerold R. Johnson WA5RON
Aust in TX

The 5th Signal Command in
Worms, Germany , reports that the .
German federal posta l and telecom­
municat ions depart ment is to begin a
" crackdown" o n illegal CB op erat ion
by Americans in West Germany.

Some of the req uirements for CB
llcw power radiotelephone) operation I just received my September issue
are: 2 Watt s input, 500 milliwatts of 73 and am sorry to say I do n' t like
ou t p ut to the anten na, omot- it at a ll; it is all one-sided for RTI Y. I
directional ant enna-only ; ope rat io n on......... have nothing against RTTY, but a
channels 4 to 15 on ly; no conn ections whole issue of it is too much.
to the public telephone syste m; and I have not iced in the past few
you cannot use a mobile as a base. mont hs th at yo u are -spe cializing on
Fees are OM 5 {$2.25) a month for one field in each issue. I hope t hat th is
mobiles. and OM 15 ($7.75) toe 11'" - - is not going to be your pract ice. I
base. These must be paid on each unit . t hink the magazine will be a to ta l loss
Absolutely for bidden are: beam an- or a bore to oth er readers who are not
te nnes, linear amplifiers, and ope ra- intere sted in tha t field.
tio n ou tside the federal repub lic of One more thing I would like to see
Gerrnenv . Also, yo u can 't use yo ur in yo ur magazine is an art icle on
ears on the tra nspo rt routes to and amp lifiers, especially on 15 and 10
from West Berlin. meters.' They are bad enough on 20m;

Travis Wade, vice-president of the let' s hope they keep it there. I want
Frankfurt area CB club , repo rt s tha t everybody to enjoy ham rad io, not
most Ame ricans in that area are so just the on es with high power .
afraid of getting a " midnight knoc k" Don ald Laroche WA2FXQ
at the doo r by a German postal Syracuse NY
official that many of these peo ple
have gone a RT unt il they think th at
they can ope rate the ir illegal rigs
again. It should be noted here that
the German Pclizei and the American
MPs do not hesitate to call up the
Ame rican CBers when there is an
emergency o r a lost child, etc.

American hams here in Germany
would be well adv ised to carry a cop y
of thei r license in thei r car at all times .
and to remove their equ ipment when
their dependents are using their
vehicles.

One goo d thing abou t operat ing in
Germany is that you have a great deal
of secu rity abo ut having mobile 2
meter gear. The penalties for aut o

TOUGH ONE~__--,l

UNCHARACTERISTIC

F. Cuillo WA2RQA
Wassaic NY

specific two-let ter callsigns enter into
a game of Russian rou lette with t he
Comm ission. The object of the game
is to guess the date the Commissio n
records will be "p urged" and to time
one's applica t ion for a specif ic callsign
so th at it will be received immed iately
afte r the purge.

One of these tw o arbit rary Com­
mission policies must be changed in
order to result in the equitable assign­
ment of specific two-letter callsigns. If
the Com mission's po licy with respect
to the purging of its records is
changed, applicants will know pre­
cisely when specific callsigns will be­
come availab le for assignment. On t he
ot her hand, if app licatio ns are held
unt il specific caltsiqns become avail­
able. applicants will know that if their
app licatio n for a specif ic callsign is
received prior to another applicat ion,
they wi lt be assigned such specif ic
callsign when it beco mes available.

Concerned amateu rs are urged to
write the FCC and demand that t hese
po licies be changed so tha t fairness
exists with respect to the assignment
of specific two-letter callsigns.

Kennet h S. Widelitz WA6PPZ
President

Personal Communicat ions
Foundat ion

Los Angeles CA

Many t hanks for printing my letter
asking fo r someo ne to mo nitor th e
Novice exam. t was able to contact a
helpful ham and I was successful on
my f irst attempt.

I might add tha t the exam was one
of the hardest I have take n dealing
with com munications. Many of the
qu est ions do not appear in any of t he
guides I bought.

I was moved very near to anger and
rage (very uncharacterist ic) by the
lett er of o ne M. P. Lewto n appearing
in the August issue, favoring the loss
of part of th e 220-225 MHz amateur
band to the citizen's service. Afte r
several days, I have calmed suf­
ficiently to write th is letter briefly
stating my object ions to Mr. Lewton
and his t hree points, as fo llows:

1. His statement th at "we amateurs
. .. could operate on the lost fre­
quencies wit h our CB license" falsely
assumes that I either have such a
license now, or would ever stoop so
low.

t1 ,:1. t

Two FCC po licies, both in con ­
tradict ion to FCC rules, have led to a
gross inequit y in t he reassignment of
two -letter Wand K callsigns. Rule
sect ion 97 ,53 (j) states t hat, "Call signs
which have bee n unassigned for mo re
than one yea r are normally available
for reassignment."

An exist ing Commission polic y
does not co nform to the spirit or to
t he letter of th at rule. The co ntra­
d ictory po licy came to light when an
amateur req uesti ng a speci fic two­
letter cal1sign previously held by a
silent key received a " no action "
response from the Commission. The
fo llow ing is an excerp t from a letter
wr itten by Charles A. Higginbot ham,
Ch ief, Safety a nd Special Radio Ser­
vices Bureau, to the amateur's con ­
gressman. The specific callsign in­
volved has been d eleted as the act ion
is currentl y being reviewed by the
FCC. In that letter, Mr. Higginbot ham
stated, "Al though the amateur stat ion
license wit h callsign K· · · did expire
on December 15, 197 5, Commission
procedure is such that callsign K- - •
will not be pur ged f rom Commission
records, and thus be available for
reassignment , unti l some time in t he
future . We purge our records at irreg­
ular inte rvals. For this reason, we are
unab le to predict when callsign K- - ­
will becom e available." That letter
was written in July, 1977, a fu ll
eighteen mont hs afte r th e callsign
ho lder's license expired.

That po licy, in and of itself, would
not be so bad except for ano ther
Commission policy . That policy . as set
fo rth in Mr. Higginbotham's letter, is
that " .. . we do not ' hold' applica­
t ions in an ticipat ion of the availability
of cellsiqns."

That second policy results in the
following scenario : An eligible ama­
teur desires a specific two-letter call­
sign ; he researches th e st atus of the
callsign and finds that the prior holder
is deceased or has let his license expire
and a per iod of twelve months has
elapsed; the amat eur immediately
makes app licat ion for th e specific
two-tett er callsign; the Commission,
upon receiving t he ap plicat ion, ret urns
it wit h a "no act ion" lett er because
th e callsign has not yet been " purged"
for reassignment . We all know how
long it takes from the ti me an applica­
tion is sent off until th e t ime a
respon se is received. In the interim, a
less diligent amateur puts in a request
for the same callsign. By chance, t he
cal1sign is "purged" t he day before the
se cond amateur' s applicat ion is
reached. An inequity has result ed.

The result of such Commission
po lic ies is th at amateurs requesting

1,
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John Molnar WA3ETD
Execu tive Editor

SPECIAL ISSUE S
This issue of 73 is dedicated to

OSCAR users, present and future. A s
you probably know, the newest ama­
teur satellit e launching is planned for
the first of the yea r - de ta ils ar e in
this issue. Th rs bird will feat ure a UHF
downlink for th e fi rst t ime. in t he
international amateur satel lite band.
no less! Many ex isti ng Mo de B sta­
tions will be able to use th eir equip­
ment with no prob lems. Hopeful ly ,
t he new AMSAT ent ry will promote
interest in UHF receiver design and
techniques I

Even if you are not interested in
satellites, the antenna and equipment
referenced in th e OSCAR art icles can
be used for standard V HF/ UHF com­
municat ions - w ho kno ws, the an­
t enna you 've been loo king for m ight
be desc ribed in an OSCAR art icle.

I have had several co mpla ints abo ut
the spec ial in terest 73 issues t his
summer. Okay, I agree , not everyo ne
is inte rested in RTTY and OSCA R.
However, the content of th e articles is
ap plicab le to all aspect s of ama te ur
communicat ion . Please don 't close
your mind to new techno logy - sate l­
lites are becoming more and mor e
commonplace in the amate ur co m­
munity ; fu t ure AM$AT shots are
going to provide hemisphe re repeat er
operat ions - think about lt!

At any rat e, t here are no mo re
specia l issues in th e mill right now. All
suggestions for th e same are ap­
preciat ed!

T HE COV ER

The co ver shot on this issue of 73 is
an art ist's rendit ion of t he new bird ­
it rea lly has no t been launched Yet !
Credit to R. Michael Smithwick
WA6TUF fOf th e cov er.

TAK E COVER
An article slipp ed into t he g TfY

issue last mo nt h t bat need ed an
editor's co mme nt . The art icle, " RTTY
Local Loop," is not reall y perfect for
beginners. An isolat ion transfo rmer is

de finite ly req uired to isolate the loo p
from the power line! Otherwise, a
shock co uld resu lt fro m conta ct with
the loop jacks if the plug is inco rrect ly
po larized . In o rder to be safe, the
isolation transfo rmer sho uld be ln.
serted between the bridge and t he
power ure.Be careful!

AN APOLOGY

Due to the extra demands placed
on the 73 staff by Wayn e' s Ocmouter­
mania show, I have fallen behind in
processing new manuscri pts. I am cur­
rentlv about t wo wee ks behind - take
heart, your manuscript is not lost . As
th is is our deadl ine wee k, I will make
a super effort to read all manuscripts
by next week. Expect to have heard
from me by t he time you read th is.

NEW TRENDS
Let me know what you t hink abo ut

the Gunnp lexers and microw ave infor ­
mati on. If the gener al read ership is
not especially inte rested in new
t hings, I will ceas e - howeve r, until
t hen, prepa re yourselves! The experi­
ment s wit h t he Gunnp lexe rs are con­
tin uing ; hop efu lly, in a mo nth I will
be able to write about t he Doppler
rada r system I'm developing. This
syst em is based o n a cou nter with a
modified timebase th at will allow
direct readout of range, speed, o r
whate ver. Again , Comp utermania cut
dee ply into my free t ime!

I obtained a Hughes neon-heliu m
laser tube the other day , and am
attempting to intC!J"ate it into some
kind of experimenta l communicat ions
system. So far, a po wer supply using
an automotive ignit ion coil is und er
co nstruct io n. By the way, i!Jlit ion
coi ls are a good sou rce (cheap) fo r
high voltage at low current . A 24-volt
t ran sformer and variac can be used to
drive the co il, wh ich is nothing mo re
t han an autotrans form er. It was very
easy to obtain the 1200 volts required
to fire my laser using such a scheme.

My wife is beginn ing to wonde r
what's up at our home - between the
microwaves and now t he laser, she's
thin king abo ut bui ldi ng a copper

scree n aro und th e living area. Be
careful when playing wit h t hese de­
vices!

DEIMOS
So, you t hink SSTV is o nly good

for transfer ring QSL cards and pix of
th e shack? Th is picture is cou rtesy of
73 assoc iat e ed ito r Dave Ingram
K4TWJ. Dave obtained th e picture
from the "N6V" gang at the Jet
Propulsion Laboratory . This picture is
co mputer proce ssed. and formerly un ­
released . Dave has been doing co n­
siderable work in slow and fast scan
telev ision with JPL - so without
additional co mment , I' ll let t he Viking
News Cent er (Pasad ena CAl tell t he
story :

"This is a computer-generated co lor

picture of Defmos, smalle r of t he two
sate llites of Mars. A pai r of images of
Deimos fro m Viking Orbiter 1 - one
taken through t he camera's violet
filter, th e other through the or ange
filte r - were combined in this single
image to search tor co lor d ifferences
on the surface of Deimos. Reso lution
in thi s picture shows o bjects as small
as 200 met ers. Delmos is a uniform
gray color; sl ight t ints of orange on
the rims o f some craters are artifacts
of the image process. A small blur
beside the large crater at the right is
where scientists removed a reseau
mark from the original image. The
reseau marks et ched on th e imaging
system are used to make precise
measurements of the ob jects in the
photos. "
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Editor:
Rober t Baker WB2GFE
15 Windsor Dr.
Ateo NJ 08004 CONTESTS

"De scribed in last issue.

LEN ~

t ions may be worked once per band/
mode for aso points.
EXCHANGE:

aso numbe r, RSlT l, and a T H ~

cou nty fo r DEL, A RRL sect ion or
country fo r o t hers.
SCORI NG :

DEL stations sco re one po int per
aso and mult ip ly to ta l by number of
AR RL sections and cou nt ries worked .
Others score 5 poin ts per DE L aso
and multiply by 1 if one DEL county
is wor ked. 3 if two co unties wor ked.
and 5 if all t hree co untie s worked
(count ies == Kent, New Cast le. and
Sussex).
FREQUENCIES:

CW - 3560, 7060, 14060, 21060,
28160.

Phone ~ 3975, 727 5, 14325.
21425. 28650.

Novice - 3710, 7120. 2112 0,
28 160.
ENTRI ES A ND A WARDS:

Ap p ropri ate awards given top
sco rer s and a special cert ificate to all
statio ns wor king all t hree Delaware
counties. Mailing deadline is Dec. 3 1
to J ohn A. Low K3YHR, 11 Sco tt­
field Drive, Newark DE 19713. In­
clude an SASE for results o r W-DEL
cert if icat e.

EUROPEAN OX CONT EST
A'TTY

Starts : 000 0 GMT Sat urday,
November 12

Ends: 2400 GMT Sund ay ,
November 13

Rules fo r the co ntes t are t he same
as fo r t he Phon e sect ion, wit h one
exception : In the RTT Y sect ion, co n­
tacts wit h o ne's own -co nti nen t are

EX CHA NGE:
Report and serial num ber , starting

with 00 1.
SCORI NG:

Non-British Isles stat ion s sco re 5
poi nt s for eac h co ntact with th e
Brit ish Isles; t hose out side Europe
score 50 points. All· may cla im a
bonus of 20 points fo r each Brit ish
Isles numerical prefix worked IG. GC,
GO, GI. GM, GW - 2. 3, 4, 5. 6 ),
Contact s wit h stat ions using GB pre­
fixes will not co unt fo r bonus points.
AWARDS:

Non-European station s must make
at least 10 GSOs to qu alify for an
award.
LOGS,

Logs and entries must be add ressed
to t he HF Cont ests Committee, c/o J .
Bazley G3H CT, Brooklands , Ullenhal l,
Solihull, West Midlands, England, to
arrive no later th an December 29.

DELAWARE GSO PARTY
Saturday, Novem ber 12

0001 to 0600 and
1600 to 2200 GMT

Sund ay , Novembe r 13
0001 to 0600 and

1600 to 2200 GMT
Sponsored by t he Delaware AR C,

co ntes t is open to all amateurs. St a.

MISSOUR I 050 PARTY
Starts : 1800 GMT Saturday,

November 12
Ends: 2300 GMT Sunday ,

November 13
The 13 t h annual GSO party is

spo nso red by t he St . Louis Amateur
Radio Club in an effort to acti~ate­
some of t he hard-to-qat Missouri
count ies. The same stat ion may be
worked once per band and mode.
Missouri mob iles w ill count sepa rate ly
from eac h di fferent cou nt y.
EXCHANGE:

aso Number. RS{T), and GTH ;
co unty for MO stat ions; state , prov~'
Ince, or country fo r ot hers. MO
mob iles start wit h # 1 from each
co unty act ivated .
FR EQUENCIES:

3540 39 10 7040 7240 14Q4Q perml tt.ed and count 1 pomt per GSO
-14270 '21110 ' 21360' 28 1 0 28600 . - Mult lphers Wi ll be co unted as befor e

, , , 1 • , Complete ru les app ea red in the

~~~NG : August issue on page 22. Brief ly, t he
basic rules are as follows :

Sco re 1 point per aso ;MO sta tio ns Use all bands 3.5 through 28 MHz,
mul t iply contact points t imes numb er with only 36 hours of operat ion ou t
of states, provinces, and co unt ries; of the 4B-hour co ntest period for
others mu lt iply by number of MO singlet 'operato r stations. The 12.hour
counties (115 max ). MO mobiles tot al rest per iod may be taken in up to 3
separate score from each cou nty acti -
vated . periods. Classes include single ope r-
AWARDS: ato r (all band), and mult i-operator

with single t ran smitt er .
Cert ificates t o top sco res in each EX CHA NGE:

stat e, provin ce, co unt ry . to p 10 MO RST and progressive aso number
ent ries. and top 3 MO mo biles.
EN TRIES: starti ng wit h ool.

SCORING:
Mailing deadline for logs is Dece m. Each GSO will cou nt 1 point. A

ber 15. Address all entries to : St. sta tio n may be worked once per ban d.
Louis ARC - K0L1R. 842 Tuxedo Each a TC (given or received I cou nts 1
Blvd., Webster Groves MO 63 119 . point _ see August issue. The mul ti-
Incl ude an SASE for result s. pller fo r non -Eu ro pean stati on s is the

n u m be r o f Eu rope an cou nt ries
worked on each band . Europ eans will
use the ARRL countries list . In
addition , each call area in the fo l­
lowing countri es will be considered a
mu lti plier: JA. PY, VE, VO, VK,
W/K, ZL, ZS, UA9/ UA0 . Th e m ult i­
plier on 3.5 MHz may be mult iplied
by 4 ; th e mu lt iplier on 7 MHz may be
multip lied by 3; the mu lt ip lie r on

e it her single or multi ple operator
stati ons. Single operator st at ions will
be further classified by inpu t po wer:
Class A '" 200 Watts dc or less, Class B
:. abo ve 200 Watts. All AR RL affil­
iated clubs may also pa rt icipat e in t he
c lub compet it ion.
EXCHA NGE:

Numbe r. precedence, your call, CK.
and ARR L secti on . Send A for
precedence if power is 200 Watts de
or less. o t herwise send B. For CK,
send t he last 2 digits of t he yea r yo u
were first lice nsed.
SCORING:

Score 2 po ints fo r eac h completed
OSO. Final score is sum of 050
po ints mult iplied by th e to t al number
of AR RL sections plus VE8 (max.
751.
AWARDS:

Cert ificates will be awarded to t he
highest sco ring Class A entr y and th e
highest scoring Class B ent ry in each
sect ion, prov ided th ere are at least 3
single operator ent ries or t he sco re is
10,00 0 po ints or more. Cert ificates
will also be awarded for high scoring
Nov ices and Tec hn icians. Mult i­
operato r ent ries are not e ligible fo r
cert ificate awards and will be listed
separate ly in the result s.
FORMS:

It is suggested t hat co ntest fo rms be
o btai ned from ARRL, 225 Main St.,
Newingt on CT 06 111 . All ent ries wit h
200 or mo re OSOs must have a
cross-check sheet to chec k for dupfi ­
cate asos. Each log must show date,
aso t ime, t imes on/ off , exchanges
sent and rece ived, band and mode.

Note: These ru les were taken from
last year's contest.

RSGB 7 MHz OX CONT EST
Phon e

St arts : 1800 GMT Saturda y,
November 5

Ends: 1800 GMT Sunday,
November 6

YL RL Anniversa ry Phone Party
AR RL Sweepstakes - CW
RSGB 7 MHz CW Contest
IPA Contest
European DX Contest - RTTY
Missou ri OSO Party
Delaware OSO Party
OK OX Contest
AR R L Sweepstakes - Phon e
WWDXA Intern at ional CW Contes t
All Aust rian Con test
Ten Meter Ground Wave Contest
CO WW OX CW Cont est
ARRL 160 Mete r Contest
AR RL 10 Meter Con test
CW Christmas Part y

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

(

Anyone inte rested in a f ine new s­
letter fo r con testers shou ld check t he
National Contest Journal , published
bi-mon thly by the Sou thern Califo rnia
Contest Club, edited by Pete Grillo
N6CJ. Subscript ion rat es are $4/y ear
in USA, S5/y ear elsewhere. For mor e
info rmat io n write : NCJ , PO Box
3762, Glenda le CA 9 1201.

Infor mat ion on all 1978 contests
should be fo rwarded as soo n as possl­
ble di rectl y to me fo r publicat ion.
Help avoid mult iple co ntests on the
same weekend with confl ict ing sche d­
ules by having you r dat es pub lished as
ear ly as poss ible. Also, don' t fo rget to
send abb reviated result s and any
awar d information.

For a slight tw ist th is year, take a
listen du ring th e OK DX co ntest. Last
year there was good act ivity from
Europe even though it was on t he
same wee kend as Swee pstakes.

ARR L SWEEPSTAKES
CW

Starts: 2 100 GMT Saturday.
Novembe r 5

Ends : 0300 GMT Sunday,
November 6

Phone
Starts : 2100 GMT Sat urday,

November 19
Ends: 0300 GMT Sunday ,

November 20
Sweepsta kes is sponso red by th e

AR RL and is o pen to all amateurs in
th e US, US possessions, and Canada.
No more th an 24 hours of operat ion
are permitted dur ing t he 3D·hour
co ntest period . Time spent listening
counts as operat ing ti me and off
periods may not be less tha n 15
minutes. Ti mes on and off as well as
aso t imes must be ente red in the log.
Each stati on may be wor ked only
once, regard less of band.
CLASSES:

All ent r ies will . be classified as
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AMSAT-OSCAR 7 ORBITAL DATA CALENDAR

!AMSAT

synop sis will be mailed to each
ent rant before Febr uary 15. Trophies,
prizes, or neqotiables are solicited for
award within cou nt ry of origin . Re­
sults of the contes t comm ittee are
final. Mail ent r ies to : Frank Jerome
W5AT, 908 Holowav, Midwest City
OK 73110.

The orbital calendar is available
postpaid for $5.00 U.S. funds or 30
IRCs ($3.00 to AMSAT members, and
free to AMSAT Life Members}. Over­
seas orde rs will be airma iled. Order s
and payments shou ld be made in U.S.
currency to : Skip Reymann W6PAJ,
P.O. Box 374, San Dimas CA 91773.

Important - To speed up hand ling
of your orde r, please include a
gummed, se lf-addressed label.

Proceeds from th e Orbital Calendar
benef it AMSAT.

.... . _ TEN METE R GROUND WAVE
CONTEST

November 26
9 pm to 1 am Local time

Spon sored by the Breeze Shooter s
of Pennsylvania, send an SASE to
Richard Evanui k WA3 LUM, 311 Ever­
green Ave., Pittsburgh PA 152 09, for
logs and new rules. There will be
separate categories for Novice/Tech­
nician classes.

In cooperation with AMSAT, Skip
Reymann W6PAJ has pub lished an
imp roved AMSAT-OSCAR orb ital
data calendar containing all orbits fo r
1978 for AMSAT·OSCAR 7. Designed
so that it may be hung on th e wall,
th e calendar includes info rmation on
th e ope rat ing sched ules and frequan­
cies for th e spacecraft, and also the
te lemetry deco ding equations. Also
included is step-by -step informat ion
on how to determ ine times of passage
of the satellite.

Novembe r 19
Ends: 240 0 GMT Sunday ,

November 20
Sponsored by the Worldwide OX

Association and DXers Magazine, the
objective is to contact as many
amateurs in as many ITU zones and
cou nt ries as possible using all availab le
frequ encies. All assigned amateur
radio frequencies f rom 0.1 MHz to 25 ALL AUSTR IAN CONTEST
GHz includ ing tra nspo nders and ra- Starts: 1900 GMT
peat ers of am ateur sate llites may be November 19
used. There are no contest limits; yo u Ends: 0600 GMT
may use complete automation devices, November 20
inc luding tape recorders, auto kevers. The contest is op en to all amateu rs;
readout devices, or ot her aut omatic power inp ut must be in accordance
CW devices. You must, however, fo l- wit h licensing regulat ions. All conta cts
low the rules and regulat ions gov- must be o n 160 met ers, on CW onl y.
erning amateur radio in your co untr y. Foreign stat ion s use the call "CO
Multi -ope rator, mu lti-transmitte r DE," Austria n station s will use the
entrants are encouraged. Single oper- call "CO TEST." The auth orized sub-
atcr, single t ransmitter, single band a l loc ation s fo r Au st ria ar e :
ent rants must stat e single category for 1 . 823 -1 . 8 3 8, 1 . 8 54 .1 .8 7 3,
special recognit ion . All entr ants are 1.873-1.900 MHz.
assumed to be multi/mult i/mul ti un- EXCHANGE:
less oth erwise stated. The purpose is RST and GSO number sta rti ng with
to enco urage group contesti ng to 001. Each exchange must be co n-
enhance teamwor k and inte ract ion. firmed by repeating the exchan ge
Shortwave listener entr ies are a code.
separate category. SCORING:
EXCHA NGE: Every comp letely logged GSO

All stations must exchange repor ts (date, ti me in GMT, frequency in
and IT U zone numbers. Mobiles MHz, call of station, exchanges given
changing zones during the contest and received) co unts one point. Mult i-
period will make changes in report pliers are 2 points for every Austrian
sent to show the new zone. Sho rtwave "Bundesland" iOE 1-9), and one
listener logs must reflect zone num- po int for every pref ix. Mult iply GSO
bers. point s time s mult ipliers for final
SCOR ING: . score. Every station can be contacted

3 points fo r con tact on different only once. If a stat ion is contacted
continent, 1 point for contact of tw ice, t he secon d GSO must be clearly
different count ry but same conti nent, marked as a duplicate and does not
10 points for contact by satellite cou nt. -.-
tra nsponde rs or repeaters, 0 point s for ENTRIES:
your country contact, but multipliers Logs must be postmarked no lat er
count . Multipliers are each ITU zone than December 15 and sent to :
contacted per band a~d ~ach cou nt ry" _ Umdesverband Salzburg des OVSV,
contacted per. ban~ . Final score I.S ;'AOEC 1977," c/o lng. Wolfgang
tota l GSO POints umes total multi- Latze nhofer OE2LO L Pfeifferhof-
plier. SWLs score same ~ut on heard strebe 7, A-5020 Salzbu ~, Austr ia.
basis. Land and sea mobiles cou nt as
different co nti nent (3 po ints).
ENTRIES AND AWARDS:

Submit you r con test summary
sheet to the contest committee. Do
not submit your logs - only t he
summary sheet . Include name and
callsigns of all operators and listeners.
Cont est com mittee reserves th e right
to reque st your log to verify yo ur
ent ry in the event of close or t ie
scores. Summary sheet must be post ­
marked before January 1; contest

Sunday, November 13
The pa rticipating stat ions wo rk

stations of othe r co untri es according
to the off icial DXCC Countries List.
Contact s betw een stat ions of th e same
co untry count only as a mult iplier,
but 0 po ints . All bands from 160 to
10 mete rs, CW and phone may be
used. (OK stations are only licensed to
ope rate CW on 160 mete rs.) Cross­
band as well as cross-mode contacts
are not valid.
EXCHANG E:

Exchanges con sist of a 4 or 5 digit
number indicat ing the RS(T) and Il U
zon e.
SCORING :

A station may be work ed once only
on each band. A complete exch ange
of cod es counts one point, but th ree
points for a complete con tact with a
Czechos lovak station (exc ept as noted
above for stat ions in t he same cou n­
try). The mult ip lier is the sum of the
IT U zones from all bands. Final score
is t hen the sum to tal of contact point s
times the mult iplier.
CATEGORIES:

A - single operator, all bands; B ­
single operator, one band ; C - multi­
ope rator, all bands. Any station oper­
ated by a single person obtain ing
assistance, such as in keeping the log,
monitor ing other bands, tuning t he
t ransmitter, etc., is con sidered as a
mult i-operator statio n. Club stations
may work in cat egory Conly.
AWARDS:

A performance list of part icipants
will be worked out by the contest
committee -for each country . A cer­
ti ficate will be awarded to the to p
scoring operators in each country and
each category. The " 100 0 K" award
may be issued to stations for con tac ts
with 100 Czechoslovak stations, and
th e "S6S" award (and/or endorse­
ments fo r individual bands) may be
issued to a station for t he contacts
wit h all cont inents. Both awards will
be issued upo n a written app licat ion
in the tog. No OSL cards are required
for eithe r awar d.
LOGS:

A separate log must be kept for
each band, and must contain date and
tim e in GMT, stat ion worked, ex­
change sent and received, poin ts (0, 1
or 3), and ITU zone (with the first
OSO for that zone o nly). The log
must contain in its heading the cate­
gory of the station (A, B, or Cl, name
and callsign, addr ess, and band or
bands. Also, indicat e the sum of
contacts, QSO points, multipl iers, and
the total sco re of the participating
statio n. Each log must be accompa­
nied by the fol lowing declaration :

I hereby state that my station was
operated in accordance with the rules
of the contest as well as all regulations
established for amateur radio in my
country, and that my report is correct
and true to the best of my belief.

Logs must be sent to The Cent ral
Radio Club, Post Box 69, Prague 1,
Czechos lovakia - postmarked no later
than Decembe r 31, 1977. A list and
map of ITU zones is available for 2
IRCs from the same address .

WWDXA INT ERNATIONAL CW
CONTEST

Starts : 0000 GMT Saturday,

INTERNATIONAL OK OX
CONTEST

Contes t Period :
0000 to 2400 GMT

14/21/2 8 MHz may be multiplied by
2. The final score is the tota l OSO
point s plus OTC points, multip lied by
the sum total multipliers from all
bands.
AWARDS:

Certificates to highest scorer in
each cou nt ry, reasonable sco re pro­
vided. Continent al leaders will be
honored . Certificates will also be given
to stat ions with at least half the score
of t he cont inental leader.
LOGS:

Use a separate log sheet for each
band . Logs for t he RTTY section
should be mailed no lat er t han Decem­
ber 1. Nort h American stations may
send their co ntest logs to: H. E. Weiss
WA3KWD, 762 Chu rch St., Millers­
burg PA 1706 1, USA. All others
sho uld send their logs to : WAEDC ­
Comm ittee , 0 -895 Kaufbeuren, Post­
box 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 t he International

Police Association Radio Club ­
German Sect ion (IPARC), the contest
is designed t o ena ble part icipators to
work the Sherlock Holmes Award
(SHA). The contest is ope n to all
radio amateurs and SWLs. Members
may work anyone, non-members may
only work members. General call is
"CO IPA." Cross-band and cross-mode
contacts a re not allowed. All
contacts must be on CWor SSB.
EXCHANGE:

Non-members send RS(T} and serial
numbe r. Members send IPA, RS(T},
and serial nu mber.
SCOR ING:

Every completed QSO coun ts 2
po ints on 80/40 met ers, 4 point s on
20/1 5/10 mete rs. Statio ns may be
worke d once per band. Multiplier is
number of DXCC coun t ries; every
band coun ts separate ly. Final score is
QSO po ints t imes multiplier.
FRE QUENCIES (as eltowed} :

SSB - 3650, 7075, 14295,21 295 ,
28650 .

ON - 3575, 7025 , 14075, 21075,
28075.
AWARDS AND ENTRIES:

Cert ificates to winners and three
highest scores. Any amateu r fulf illing
the conditions of the SHA50,
SHA1 00~ _or SHA200 duri ng t he con­
test may app ly with app licat ion sheet.
Approval of 2 licensed hams is not
necessary for contest app licatio n.
SHA rules, IPAR C membership list,
SHA app lication sheet, con test log
sheet , and contest score or cert ificates
are available from Vince Gambina
WB40JO, 7606 Kingsbury Road,
Alexand ria VA 223 10 - include an
SASE, please ! Contest ent ries must be
postmarked no late r than December
31 and sent to Adolf Vogel DL3SZ,
Ritte r-von-Eyb-Strasse 2, 0-8800
Ansbach, Germany.
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I Looking West_ _

Pete Hoover W6ZH addresses the SCRA at La Joll a

Bilf Pasternak WA61TF
24854·C Newhall A ve.
Newhall CA 9 1321

Coordinato rs, coord ination coun­
cils. and concerned spectrum users
sho uld ta ke not e of the following
date: September 23, 1978. If plans jell
as it now appea rs t hey will, on that
dat e the Southern California Repeat er
Association, the San Diego Repeat er
Association, and the 220 Club of San
Diego w ill cosponsor this nation's first
VHF/UHF National Volu ntary Coor­
dination and Band Planning Meeting
in the city of San Diego, California.

It has been obvious for a long tim e
that coo rdinat ors and coo rdinat ion
councils all over the natio n face
similar prob lems and that some
format has to be fou nd to get all of
these people under on e roof for a day
or so to give them a chance to ta lk
over their ideas with one another. No
indi vidual o r gro up had made any
move toward setting up such a get ­
together. The init iat ing step took
place at t he August 20, 1977, SCRA
General Membership Meet ing held in
La Jolla. In his remar ks we lcomi ng the
SCRA to t he La Jolla-San Diego area,
Sam Deer suggested t hat t he SCRA
sched ule its fall, 197 8, meet ing so that
it could be held at the 1978 AR RL
Nat ional Convention t hat he and his
staff are putting togeth er at this ti me.
"Why not make it a natio nal coo r­
din ato rs meet ing instead?" suggested
Bob Tho rnberg WB6J PI, and at that
moment was born the idea of SCRA
ho sting the first meet ing of this kind.

However, an event of th is scope
wo uld necessit ate support from as
many amate urs as possible, and since
this will be a seminar held in San
Dieyo, it was felt t hat the amateur
com munity of that city must be
di rectly involved . Therefo re, after
some qu ick discussions and a few
letters, it was decided t hat rath er than
have it be an SCRA·spo nsored gather­
ing, it wo uld be cospo nsored by the
three organizations me ntioned above.

Since plans are still in the formative
stages, it 's hard at t his mom ent to
describe any program fo r the meet ing
itself. One suggested plan is to hold
two separate sessions, with techni cal
issues discussed in t he morn ing and
matters of a po litica l nature taken up
after a good lunch. However, since it
has been but two weeks since t he idea
itse lf was conceive d, exact plans have
yet to be form ulated. In e ither case, it
is hoped that t his meet ing will be
a ttended by delegat es from all volun­
tar y coordination councils (and/or
coo rdinators) here in the United
States and worldw ide, as well as in­
d ividual amateurs who are truly co n­
cerned wit h overall VHF/ UHF vo lun­
tary spect rum management .

Further infor mat ion on th is meet­
ing will soo n appea r both here and in
most ot her amateur pu blicati ons. In
th e inter im, if you think yo u might
want to attend or wish to make
reservati on s for a seat (the meeti ng is
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f ree, but th e spo nsors would like to
know how many people to expect),
drop a note to th e attent ion of Mr.
Pau l McClure, Sec retary, Southe rn
Califo rn ia Repeater Associat ion, PO
Box 2606, Culver City CA 90230,
Mark your envelope "Coord inat ion
Meet ing Info Request," and please
include an SAS E. Thi s meeting may
mark a histo ric mo ment in amateur
radio 's future , so plan to attend.

CALL FO R PAPERS
SCRA Chairman J im Hendershot

has informed me that I have been
"vo lunteered" by the SCRA to handle
t heir involvement in th e meeti ng. One
idea tha t I have is to invite you who
plan on attend ing to subm it form al
"papers" tor considerat ion and/or
presentat ion at the seminar next
September. In this way, many dive r­
gent opinions and ideas could be
expressed in a short t ime on such
topics as " The Future of Vol unta ry
Spect rum Management by Amate urs,"
" Coordination Met hods for Relay
Comm unicat ion ," "The Anatomy of a
Volunta ry Coordin ation Coun cil,"
" User Involvement in Repeater Coo r­
d inat ion," "Advanced Coordi nat ion
Techn iqu es Using Micro processors,"
" Possible Vo luntary Coo rdinat ion of
No n-Relay Spectrum Operat ions,"
etc . You need not limit yourself to
the aforement ion ed list - use your
imaginat ion. Even if yo u oppose the
co ncept o f volunta ry spect rum
manageme nt and feel you have a good
argum ent to prove your po int, go
ahead and submit a presenta t ion.
Since this seems to have been placed
in my lap anyho w, it is my inte nt ion
to get a " judging comm ittee" p ut
toget her t hat will be made up of the
best technical minds I can muster.
Those authors whose pape rs are
select ed will be invited to present
t hem at the meetin g.

I guess that at thi s po int some
" ground rules" might be in order,
First, use whatever written format
you like. It 's con t ent , not writ ing
for m, that 's impo rtant. Second, it
should be long enough to prese nt yo ur
views in an easy-to-understa nd
mann er, yet not so over ly long as to
put everyon e to sleep. One way to be
sure is to read it into a tape reco rde r
aft er you have finished it . If it runs no
longer than, say , 15 minutes and holds
your int erest , t hen you have a po ten­
t ia l winner. If, after listening fo r 45
minutes, you find yo urself falling
asleep, t hen I suspect that some tex t
edit ing is in order.

Let 's set a submission cutoff da te
of June 15, 1978. T his will give t he
committ ee a chance to read and judge
all submissions and not ify those
auth ors select ed. However, once yo u
find out that yo u are one of t he
chosen presente rs, it 's up to you to
get to th e meet ing o n you r ow n.
Neither th e SC RA, SANDRA , or the
220 Club of San Diego will be resoon­
slb!e for providin g t ransporta t ion to
th e meeti ng, lodging, or any other

expe nses. Costs of such wo uld be
prohibit ive. However, if you are
one o f the "dedicat ed" ones, you have
already planned to attend bot h
t he ARRL Nationa l and this mee tin g,
so dust off the typewriter and get
going. Send all submissions to my
attentio n, in care of the SCRA PO
box in Culver City . Also, if you want
yo ur presentation returned should it
not be chosen , please enclose an
SAS E.

PETE HOOVER ON
USER INVO LVEMENT IN

REP EATER COUNCILS

Herbert " Pete" Hoover 111 W6Z H is
proba bly one of t he most respected
members of this nati on 's amateur
commu nity . On August 20, 1977,
Pete add ressed the membership of the
SCRA on the top ic of " User Involve­
ment in Repeater Councils... Here is a
partia l t ext of Pete 's tal k:

" I've been involved in repeaters at
one ti me or another, of one kind or
another, since I got back from Europe
in 1964 . I had cont ro l station for on e
of them fo r a while, first AM and now
FM. I'm not a stranger to the mode of
comm un icat ion; however, I am not as
far aside as Sta n Brokl is, who wrot e
the comme nt in here (referrin g to an
article that appeared in various local
radio club newsletters) saying tha t t he
two meter repeaters are very close to
CB act ivity . I wish they were in some
respects.

" A week ago, I was in Dallas ta lkin g
to the REACT Internat ional Conven- "
t ion. They have a repeater on 460. I
t hink they have a bunc h of them.
They do a good job with them.
Th ey're com mercial use rs.

" I wo uld much rather be stuck on
the road and have to ask REACT fo r

help th an I wo uld be stuc k on t he
road and have to ask the average
repeater user for help. You might as
well just forget it. Why? Because
repeater operato rs are primar ily int er­
este d in themselves. They are inte r­
ested in commercial communicat io ns
suppliers like themselves (referring to
repeater owner operators). Th ey are
not user-oriented. Okay , fine, ATV is
the same sort of thing, perhaps. But
there is a prob lem in the sout hern
Califo rn ia region - at least four
people have mentio ned it in di ffere nt
terms today : T here are no more fre­
quenci e s (referring to available
southern Califomia two met er and
220 MHz channel pairs) under the
present situation.

" And not only that, th e com muni­
cations service supp liers, the peop le
who provide commu nicat ions services
- which are you people pr imarily ­
repeater operators (owners) are be­
coming increasingly remote for the
reason that yo u exist : your users, The
com me nt was made here ear lier toda y
- Is it poss ible to include a user
viewpoint in this kind of orga niza­
t ion? I'm te lling yo u, you'd better!

" You are, for all intents and pu r­
p oses, a communicat ions ut ility .
Remember the words - they 're going
to be used more and more . Thi nk
back on the ut ilities that yo u nor­
meljv thin k about when yo u hea r the
words. Power com pany, gas com pany,
railroads, airlines, t ruckers. The y
abused t he users of their services to
the poin t where th e feder a l govern­
ment stepped in. And, lad ies and
gentlemen, if t he repeater co mmunity
does not get it s acttoqet her , yo u are
going to hear that as a suggest ion

Con tinued on page 23



IFCC Math

Cont inued on page 23

A few com ments are now in order.
Not ice th e large numbers we were into
above. Even with a ca lculator that can
handle such numbers, erro rs are eas ily
made. Electro nics is fu ll of compu ta ­
tions with numbers larger tha n those
we just experienced. Hence shorthand
methods for hand ling such numbers
had to be develo ped, and you will
need to learn them if you have not
a lready done so. We will cover such
sho rth ands in fu ture lessens.

shorter tha n a mile , in fact a thousan d That' s 3,625,000 cycles per second. M
of them is st ill less t han a mile. To be in MHz stan ds for mega, yo u may
more or less precise, a mete r is 39 .37 recall, and mega means million. With
inches, a littl e over a yard in length (a ou r decimal system th e way it is, the 3
yard, yo u will recall , is 3 feet o r 36 in t hat 3.62 5 is th e millions and t he
inches long). Now let 's take tha t 625 is therefore thousands.
186,000 miles and see if it comes out Now we ask ourselves how long it
to the 300 ,000,000 meters of our wo uld take for one cycle of that
formula. There are 5,280 feet in on e frequency to be produced. Obviously
mile, so there must be 5,280 x it would be a mi!tl ty short bit of tim e.
186 ,000 982,080,000 feet in Well, if t here a re 3,6 25,000 cycles in
186,000 miles. Anywhe re along the one second, then one cycle ta kes
line you' re not qu ite sure of the 113,62 5,000 of a second (just like if
reason ing, it might be a good idea to yo u travel at 60 miles per hou r, one
sto p and play arou nd wit h the ideas mile takes 1/60 of an hou r, which just
involved so as to get a clearer pictu re happe ns to be o ne minute). Again,
of why we do what we do . For play aro und with these ideas, ta king
example, why did I mult iply 5,280 x differen t examples, etc., if every t hing
186,000 instead of, say, dividing ? If is not crysta l clear to you. Not ice that
yo u're not sure, t hen yo u want to number, 1/3,62 5,000 . It is one over or
pict ure the relat ive sizes of miles, divided by the frequency. So the t ime
yards, feet , inches, met ers, etc., t rying it takes for one cycl e is simply 1
menta lly to f it t he smaller into the divided b y the frequency seconds
larger, asking yourself ho w many of (providing, of cou rse, that you' re deal-
t he sma ller fit inside one of the la rger, ing with a frequency exp ressed in
drawing pictu res represent ing the ir cycl es per second ). This part icular
lengths (t rying to draw to scale, if con figurat ion, 1 divided by the tre-
possible) and in genera l playing with quency, is called the period of the
drawings and mental pict ures unt il it' s signal. And physic ists use the symb ol
crysta l clear how we go about con - 1', t he Greek lett er nu, in formulas,
verti ng one unit of measurement into etc., when perform ing calculations
ano ther. Now tak e that 98 2,080,000 that require t he use of a signal's
feet , multiply by 12 (because the re per iod.

~~e,7~~:~~~,O~~~ t~:o~)~ ma~e~ ;ein~~: Next we ask how far the wave fro nt
in 186,000 miles. Now all we have to of ou r signal wo uld travel in that short
do is di v id e t h at numbe r , period, 1/3,625,000 sec.. because
11,784,960,000 inches, by 39.37, t he whatever t hat dista nce is, it is the
numb er of inches in o ne meter, and wavelength of our signal. Yo u may
we have 299,338 ,582. So 186 ,000 • reca ll dista nce equals speed ti mes
miles wo rks ou t to 299,338,582 t ime. If I' m go ing 60 miles per hou r,
m e t e r s , q u ite cl o se to the and do so fo r 3 ho urs, t hen I've
300, 000,000 of our formul a. In fact , trav eled 3 x 60 or- tOO miles all told .
both 186,000 miles per second and For ' our radio signaC we mult iply
300 ,000,000 meters per seco nd are speed (300,000,000 mete rs per sec-
approximat ions of th e value fo r the o n d l t i mes tim e o r period
speed of Jight . Approximat ions are all {1/ 3 , 6 2 5, 0 0 0 s e c . ] t hu sly :
we need and indeed.' the best science" _.30 0 ,000,0 00/ 1 x 1/3,625,000
can do. " 300 ,000,000 /3 ,625,000 which equ als

300 ,000 /3,62 5. If you' re not Quite
sure how we got rid of those last 3
zeros at t he end .of each-numbe r, and
yo u' ll find that yo u get the same

... ans wer as you wo uld if yo u simply
dropped those last zeros, providing
yo u dro p the same number of zeros
fro m to p (dividend, numerato r) and
bottom (d iviso r, denominator). The
p r inciple is simple . You 're just
dividing some power of ten lwe' ll go
into po~rs lat er on) by itsel f, and, as
yo u probably realize, whenever you
divide someth ing by itself, th e result
(quot ient) is ·1; and 1 ti mes anyt hing
is that same anything. So just by
cross ing out the same number of end
zeros on top and bottom, you've
ca rried out a division and gotten rid of
a hidden 1!

Before we find what 300,000/3 ,625
eq uals, you might noti ce that 3625 is
our original freq uency, but as it would
look expressed in kilohertz {kHzl. In
other words, 3.625 MHz equals 3625
kHz (equals 3,62 5,00 0 Hz or cycle s
per seco nd). We' ll get back to this in a
later lesson, and show how to use our
for mula, f '" 300 ,OOO, 000/wavelengt h,
with megaher tz, kilohert z, or Hert z
(as we are in th is lesson) witho ut
convert ing the megahertz or kiloher tz
into Hertz.

That 300,CXXl,000, then, is the
fan tast ic d istance in meters a radio
wave t ravels in o ne seco nd. What, you
might ask , has th at to do with t re­
q uen cy an d wavelengths? (Our
formula, remem ber, says that fre­
q uency equals 300,000,000 divided
by wavelenqt h.) As a matter of fact,
everything fo llows logically from the
mean ing of the tw o wo rds, frequ ency
and wavelength. Frequency is the
number of complete cycles of a
part icular signal that occur in o ne
second. Wavelength is the dist ance a
wave fron t t ravels, zipp ing along at
the speed of light , du ring the t ime it
t akes the generator of t hat signal to
produce one com plet e cycle.

If we take an example, we should
be able to nail t his all down .
Sup pos ing your CW t ransm itter' s
putt ing out a signal at 3.62 5 MHz.

As I said earl ier, we' ll work pri­
mar ily wit h the equat ions you might
well find in an FCC exam. One of th e
first, wh ich appears in var ious forms,
is f '" 300,(XlO,OOO/wavelength. We'll
dally a bit on this form ula so as to
develo p some of the approaches we'll
use throughout the series.

Anot her way you might see it
written is ; '" c/1l., where c is th e
s y m bol ordin ari ly u se d f or
300 ,000 ,000 mete rs per second , t he
velocity of light , and 11. , the Greek
letter lambda, is t he symbol used by
physic ists, engineers, etc., to- wave­
length.

Befo re we go any fu rt her, let's see
what diffe rent for ms this fo rmula can
be wiggled into. To find out what
kind of wiggling is legit in elect ronics
math, we' ll play aro und with some
nu mbers . Take th e equat ion 5 =1012,
which might be translated : 5 equals
10 divided by 2. [Any fraction can be
co nsidered a division. Divide the
bottom (denom inator) into the top
(nurrerato rtl . You' ll noti ce that 5 x 2
'" 10 and tha t 1015 '" 2. Well, if math
is universally valid (let's not get into
philosophica l q uest ions here), t hen
using our for mula, f '" cIA, it must be
t rue f x A = c and that clf '" A.
(Remember that fo r purposes of math
mani pulat ion, lett ers can be handl ed
just as t hough they were numbers.I So
there are t hree basic co nfigurat ions of
the form ula. Which of the thr ee
should be used in a part icular case
dep ends upon whether you are t rying
to find the frequ ency or the WfNe·
lengt h (presumably you' ll never be
so lving for th e velocity of light ).

You may have heard , somewher e,
t hat light (and ot her electromagnetic
wave s , i nclud ing radio ) travels
186 ,000 miles per second. Of co urse,
scient ists, in an effort towards uni­
fo rmity and logic, use meters per
second rat her t han miles per second.
A mete r, as you may know, is a lot

checkers or chess or bridge, you can
like math. It 's just a matter of devel ­
op ing the right ou tlook. If you eniov
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
A nd there is this considerat ion :
Whereas in bridge or checkers or
chess, someone has to lose the game if
someone else wins, in math no one
need lose. You might be delayed for a
while, reviewing some thing you'"", for­
gotten, or distracted (that lithesome
bik inied lass nex t door), but there's
no losing unless you choose to lose.
And you will find that solving a math
problem in electronics is just as satis­
fying as winning a (pme of chess, if
you let it be. In fact, as you progress
along finding yourself more and more
successful, you may very lMJlI become
almost as hooked on math (yea,
verily ) as you are on amateur radio.
But enough o f this - let 's quit talking
and start building.

John F. Leahy WB6CKN
P.O. Box 539
Gonzales CA 93926

This is the first in a series for hams
and would-be hams who have (rouble
with math. What we 'll do over the
mont hs is take the equations and
other math stuff 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 do wn at the FCC office, you 'll
be well prepared to b reeze through
any math curves thrown at yo u.

So, if you are a person who can
handle simple adding, subtracting,
multiply ing, and dividing okay. but
tend to shr ivel up into a Quiver ing
blob when faced with math that is
more demanding, this series is for
you l

First, let me assure you that i f you
fit into th is categor y. you have p fenty
of com pany. Recent stu dies have
sho wn the t better than half the adults
i n the country can't add. Of course,
people in electronics tend to be some­
what more capable along math lines
than most, but if you're not a
scientist, engineer , math buff, or
something, chances are there are areas
of math where you do not quite feel
at home, to put it mildly.

Since the series will start with
simple stuff and progress through all
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 o f difficulty with IE'ry
little trouble , providing, o f 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
you're good at resisting temptation ),
far removed from shrieking kids and a
hysterical X YL, plentifully suppl ied
with paper and writing materials, is
usually helpful.

No doub t some of the math o f this
series will be second nature to you.
There's no reason why yo u 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 review or not. Since
each part is pretty much sett-con­
rained, skipping certain sectio ns or
jumping back and forth should intro­
duce few problems.

One urgent recommendation : If
you are one of the vast mul titude for
whom math has been , is no w, and,
you fear, ever will be a meior catas­
trophe, RE LAX ! I rea lly mean relax.
The biggest single obstad e to mastery
o f anything is being uptight about it.
If yo u can learn to relax away the
fears, anxiet ies, and inner turmoil that
have built up o ver the years, you will
find that the re is no area of math you
canno t completely master, given the
right approach and su fficient time.

A good lN8y to relax with math is
to consider it a game, If you like
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[New Products_ -----.J

Integral's Model 42 current tracing meter.

NEW TWO-WAY
TEST SET INCLUDES

COMPLIMENTAR Y
CARRY ING CASE

A Thru l i ne~ direc tlofial RF watt­
meter and a Bird 100 W dry load
const itute the core of the new model
4300- 06 4 test set . Selected espec ially
fo r convenience in servicing mobile
communica t ions equipment, acces­
sories includ e an rf sampler with
variable level control for signal t re­
q u e nc v , spectrum and envelope
an alys i~ , two UHF connectors, tw o N
connect ors (on th e Mode l 43 watt-

Continued on page 168

microprocessor assemblies. Detect ion
of rand om sold er shorts on printed
circuit boards and locat ion of ext ra­
neous wires in bac k planes and wire­
wrap assembl ies are greatl y simplified
with th e aid of this device. The
sensit ivity of the current tracer,
spanni ng a 10,000 :1 range, permits
equally effective fault isolat ion of
TIL, DTL, CMOS, and ECL circuits.
The inst rumen t is porta ble and
powe red by a single 9-volt batt ery,
providing up to 300 hours of con­
t inuous op erat ion .

Available from stock to 45 days at
$94.50 each. For further informat ion,
con tact Marcy Talbot, Sales Manager,
Integral Electroni Cs eorporarion, P_O_
Box 286, Commack NY 11725, tele­
phone (516J 269 ·9207.

The "Memorizer" from voesu Electronics Corporation.

CURRE NT TR ACING MET ER
INT RODUCED BY

INT EGRAL ELECTRONICS '­
CORPORATION

A cu rren t t ra c i ng meter ,
MICRO PROBER Model 42, recentl y
introd uced by Integr al Electr onics
Corpo ration, is specif ically intended
for isolat ing defective ICs on as­
sembled printed circui t boards. The
new instru ment is espec ially useful in
the troubleshoo ting of bus-oriente d
circuitry , suc h as encountered jjn

WIRE-WRAPPING
WIRE

The finest industrial qua lity AWG
30 (0,25 mm) wire-wrapp ing wire is
now available on compact, conve nient
SO' (15m) rolls. Perfect for small
production applications, pro totype
jobs, or amateur elect ronics pro ject s,
t he wire is silver-plat ed OF HC copper
with Ky nar insulat io n. This p-remiu m '
insulation com bines excellent elec­
tr ical and mechanical charact erist ics
with easy stripability and is availab le
in 4 co lors (red, wh ite, blue, and
yellow), packaged on 1-518" (40 mml
diame ter spools for easy hand ling and
storage. Available fo r immediate
delivery. O.K. Machine and Toot Cor--.
ooretion. 3455 Conner Street, Bronx
NY 10475.

trooics Corporation, 15954 Downey
A ve., P.O. Box 498, Paramount CA
90723, (213J 633-4007.

YAESU INTRODUCES
THE MEMOR IZER

A solid state, fully synthesized 800
channel 144·148 MHz two mete r FM
transceiver. Model FT-227R , feat uri ng
a photo optic sensor , has been an­
nounced by Yaesu Elect roni cs Corpor­
at ion of Paramou nt , Califo rn ia. This
new Yaesu product has a memory
circuit to put you on any preset
channel with a f lip of t he memory
switch, and has been designat ed th e
Yaesu "Me morizer."

Frequency readout is by means of
four large LEOs. Opt ical sensing elimi­
nates switch problems in frequency
select ion. PLL techniques are used fo r
fully synthesized freq uency cont ro l in
5 kHz steps, and a special memory
circu it allows instant return to any
preselected freq uency with in t he two
meter band. Plus or minus 600 kHz
offs ets, plus any odd split wit hin the
two meter band, can be achieved using
the memory circuit .

The new FT· 227 R has auto matic
fin al protection, PLL unlock protec­
t ion, and a busy chan nel indicator. It
provides built-in tone burst, plus op­
t ional tone sq uelch-decoder, and selec­
table ten Watt or one Watt out put . It
exceeds the latest FCC requi rements
with spurles well below th e minus 60
dB do wn requ irement with superior
cross modulat ion, overload, and image
rejection . Compact (180 mm x 60 mm
x 220 mml. lightweight (2.7 kg. ), t he
FT-227R req uires BOO rnA on receive
and 2.5 Amps on t ransmit at 13.8 V
dc plus or minus ten percent. And,
best of all, it is priced at under 5300!
The Yaesu FT·227R is scheduled fo r
lat e September de livery to all
authorized Yaesu dealers. Yaesu Etec-

MHz HT. This rig prov ides only 500
mW of output, and was originally
calibrate d by the o ld "tweak unti l yo u
access th e machine" method. Ama zing
- the counte r immed iate ly indicated
the freq uency, and, as it turned out, I
was close. Without wasting any t ime, I
check ed my ent ire UHF set up, using
the simp le coil pickup in all cases.

In my op inion, the Optoelectronics
FC-50 counte r and 650 MHz orescere­
are hard to beat fo r th e price. The
eight d igit display makes accurat e
UHF co unti ng possible, and the acc u­
racy is d efinitely OK fo r amateur use.
Ho used in a 6" x 6" x 3" plast ic box,
the counter is attractive and portable.
The most amazing th ing abou t the
FC-SO, however, is t he price. The
basic 65 MHz unit in kit form is
ava ilable fo r $119.95, complete!
Factory wired , t he unit costs $ 165.95.
The prescaler kit is available for
$29.9 5, and mounts ins ide t he FC-50
case. Thi s option is con tr olled by the
f ront panel prescale switch. Soc kets
are provided fo r a ll IC packages, and
quality co mponents are in evidence
th roughou t the counter Optoelec­
tronics, lnc., Box 219, Hollywood FL
33022.

Jo hn Mo lnar WA3 ET D
Execut ive Edito r

OPTOE L ECT RON ICS Fe -50
FR EQU ENCY CO UNTER

IMPRE SSIO NS

Consideri ng myself a conf irmed
UHFIVHF enth us iast, I was pleased to
review a new freq uency co unter useful
in the UHF spect rum. My present
counter is a home brew 50 MHz job
constructed on pe riboard, wit h a pre.
scaler that starts to gasp at 450 MHz.
Th us, the new Optoe lect ron ics Fe -50
counter with 600 WT prescarer could
not have com e along at a better t ime!

Optoelect ronics is best known for
t hei r clock k it s and electronic com­
ponents. I was surprised to discover
tha t th ey also offer a q uality counter,
avai lable in kit and pre -bu ilt fo rm.
The basic cou nter is t he mod el Fe-SO.
whic h will respond in the range of 10
Hz to abo ut 65 MHz. I evaluated a
factory-bu ilt mooet. altho ugh inst ruc­
t ions for the kit builder were pro­
vided. T he user inst ruct ions provided
with the kit assume some know ledge
of com pon ents and mo unt ing tech­
niqu es; even so, they are easy to
follow, and are complemented with
severa l pictor ial diagrams.

The FC-SO requires five volts fo r
ope ration ; th us, it can be used in the
field wit h battery power and a 309
regulator. The eight digit LED display
feat ures leading zero suppression,
which means that only the signif icant
digits of th e f requency being mon i­
tored will be displayed. The sup­
pressed d isplay is cont rolled by a
front panel toggle switch . The LED
display featu res .4" digi ts for easy
reading. In addition to the leading
d igit suppress switch , front panel
control s co nsist of a power switch,
gate t ime co ntro l, and a prescate
switch to enable t he opt ional 650
MHz prescaler. The gate time control
is a two-positio n switch which allows
either a o ne seco nd or 1110 second
sample t ime. In effect , this allows t he
displa y to be upda ted on either of t he
time intervals. A BNC connecto r is
provided for rf inject ion.

The FC-SO counter has a claimed
a ccuracy of 1 ppm (! .OOO l%l.
Stability afte r 25 minutes is also 1
ppm . Input sensit ivity to 50 MHz is
10 mV rrns. and impedance is 1
megohm wit h a load of 20 p F. If the
600 WT prescaler is used, the input
requi rements increase to about 150
mVrms.

Using the counter is a snap ! I
plugged my unit in and allowed a
warm-up period of 10 minutes. My rf
probe consisted of a three -inch clip
lead tw isted into a tu rn coil. T his co il
was attached to a short piece of coax
which term inated in a BNC connector.
I had a 2m Wilson HT nearby , which
provided an easy test. Presto . . . t he
HT provided an accura te cou nt at
dist ances up to five feet from the
count er! It was an easy job to cali­
brate my HT ... sure enoug h, several
channe ls were off f requency. No
wonder I couldn't hit one of the
" local" machines!

The rea l tes t came with th e 450

22



ILooking West

IFCC Math

Tracking- .
the Hamburglar_

length of a 146.94 MHz signal (mete rs into meters. Since there are 39.37 trcnes in
and teet }? one meter, weare here dealing with a lot less

2. What is th e frequency of a s ignal than one meter. In fact.we are dealin!} with
5/39.37 of a meter. DIVIde that out and we

whose free soece ..wavelength is 5 --. h a ~e 0. 127 meters. Slipping that into the
inches? formula, we have f = 300 ,000,000 ;0 .127 =

2,362, 204,000. Again, weneed not crsrv the
division all the way out. Just put in the

Answers COfreet number of zeros after.working it out
1. We use the formula X = cIt. The 146.94 a reasonable amount, soas to get us into the
MHz Is 146,940,000 cycles per second.. ?o_ .r,ight magnitooe. 2,362,204,000 cycles per
we have: 300,000, 000/1 46,940,00 0 = second is 2362204 MHz, which is OUf

JO.lXXlI14,694 = 2.04 meters. Multiply2.04 answer. This matter ot how tar to work a
x 39.37 and we have 80.3 1 inches. Divide by problem oot is not terriblv important for
12 and we have 6.69 feet. our purposes, since FCCexams are multiple
2. Here we are lookingfor frequency, so we choice and once you havethe first coupleof
use the formula f = ef)... Our formula digits and k1'lOw the size of the answer
requires meters. remember, rather than Iwhether hundreds, millions, oc whatever!,
inches. So we must first convert 5 inches you can t~sily selectthe correct answer.

from page 20

mor e and more often. A nd w ho from?
Yo ur users. A nd how many users are
there versus how many suppliers?
Repeater operators (own ers): You
don't stand a chance.

" Okay, what's the answer ? You
can't do it by legislat io n. It has to be
don e in a vol untary manner. No two
ways abo ut it. You have to have an
end object ive. and yo ur end object ive
must be to make better use of the one
resource you have, t he spect rum. Yo u
have to re late what you are doing to
the users of yo ur service. You have to
ally yourse lves as repeater operators
(owners) with the o rganizat ions th at
your users belong to - Red Cross,
Salvation Arm y. ARES, RACES. Sure.
RACES is part of the repeate r oper­
ators group. I can think of tw o
RA CES repeat ers t ha t in t imes of
disaster s tu rn themselves off!

" Suooestio n Itt' s been made before,
but please give it some serious
thought) : Yo u've got some very com­
pete nt people here. Consider, over a
period of two years, phasing in som e­
thing like the following, which is
mod eled pr imar ily afte r t he commer­
cial FM broadcast pract ice. You have
class A, B, and C sta t ions, from very
low power local machines (and t his is
akin to J R's co mment about it being

from page 2 1

Now back to that 300,000/3,625.
Dividi ng o ut, we get 82.8 , t he length
of o ne wavelength of ou r 3.625 MHz
signal in meters. I leave to the reader
th e exercise o f converting 82 .8 meters
to feet. Just remember there are 39.37
inches in a meter. The answer is
below." You may have noticed that I
d id not carry the division abo ve out
beyond one decimal po int. The reason
is simple. There's no reaso n to be
more accurate than tha t here . You get
a feel for proper degree of accu racy as
yo u increas ingly bump into reality .

Finally, let 's t ie everything together
so we can see what we've done and
where we've been. We sta rted, you
reca ll , w it h the formula f
3OO,OOO,OOO/wavelength, which, with
fu rther symbo lism,is f :: a»; This can
be tortured into the two variant
forms: f x >.. = c (or simply Ix = c;
mult iplicat ion sign need not be writ­
ten bet ween two letters, and two
letters next to eac h ot her are under­
stood to be a mult iplicat ion ) and el f =

1\. Then we too k ou r eleme ntary­
school formula, distance e speed tim es

~ 27 1. 7 feet. We multiply 82.8 by 39.37 to
get 3259 .8, the number of inches in 82.8
meters. Then divide by 12. getting our
answer.

installed in someone's sub-basement ,
runn ing a half a Watt to a wet noodle)
to the 'clear channe l sta t ions' (wide
co verage), mayb e like a _34/.94 on Mt.
Wilson. Who knows? Chance s are ex­
cellent t hat if yo u approach it from
the same alloca t ions viewpoint that
t he FCC has in the past used for
allocat ion of FM frequenc ies (com­
mercial ones fo r broadcast). you can
increase the number o f repeaters on
the air by t hree- or fou rfo ld without
increas ing yo ur spect rum . But you are
going to have to instill in your
members a discipline that cu rrent ly
does not exist. It will have to be done
by cooperatio n. This is pro bably going
to req uire an alliance with users, and I
am delight ed to see someo ne from
northern Californ ia here (referring to
NA RC Chairman Dave Metts), 'cause
t hat 's where it begins.

" As a sta rt , the on ly repeater that I
am present ly a user of is t he ANY
repeat er in Pasadena. Talking to the
peo ple on that repeate r, I understand
t hat t here is a poten t ial con flict with
AOD here in the Claremont area of
San Diego. We are willing in Pasadena
to reduce our ERP to 1 Wat t. That
will give us the possibilit y of covering
t he San Gabriel Valley and a port ion
of Los Angeles. We cha llenge AOD to
do t he same thing. Th is kind of thing,
I th ink, will lead to a lot fewer

t ime, and applied it to our case,
getting wavelength '" 300 ,000 ,000
t imes period, And since period is 1
over f requency, we der ived, really, th e
fo rmula, wavelength = 300,000,000I f
or A '" el f , which, as yo u can see, is
t he seco nd variant above, only wr itten
wit h th e symbols interchanged from
one side of the equal sign to th e other
(aft er all, it doesn't make muc h differ­
ence whether you say 2 ... 2 ""4 o r 4 =

2 + 2, does it ?). So really, yo u don' t
need to remem ber the fo rmula: fre­
quency :: 300,CXXl,OOO/wavelength.
All yo u need is distan ce equals speed
t imes t ime, rememberi ng that in our
case distance is wavelength, speed is
300 ,000,000 meters per secon d, and
t ime is l o ver frequency. And if you
can 't remember what varian ts the
for mula can take, go back to a simple
problem, e.q., 2 x 3 = 6, so 6/2 = 3
and 6/3 = 2, but not ice that 6 x 3
does not equal 2, nor 6 x 2, 3, nor
does 3 7 (divided by ) 2'" 6, etc. Only
variat ions that work with numbers
will work wit h letters. So, fc '" >.. 1*
means " does not equal" ), fIe"" 1\, etc.

Now, wit h all th is logic and all
t hese tr icks under your belt (if you' ll
pardon th e mixed metaphor ), here are
a couple for yo u to wo rk out. Check
yo urself against the answers (and
work) below.

1. What is the free space wave-

headaches for you r technica l co m­
mittees, and prob ably will give you a
bette r system all aroun d. Th at and
aligning you rself with the Red Cross
or any oth er co mmu nicat ions user.
Remem ber , you are on ly in busi ness
because your users let you stay in
business. The moment they t ire of
you, there goes your toy . No lo nger
can you put these th ings (repeaters)
on the air for your own personal
amusement - which is what most
repeaters are on the air fo r, I'm sor ry
(to say).

"That' s the end of my genera l
comments; I was de lighted to see
SCRA members at t he L.A. Council of
Radio Clubs meeti ng. To my knowl­
edge, that's the first t hey had ever
att ended a meeting. I hope it occ urs
more o ften. Oka y, enoug h of t he
lecture; any questions?"

Th is was t ranscribed directl y from
tape reco rd ings made at the t ime and,
with the exception of the deletio n of
his o pening remar ks perta ining to
WARC ' 79, is presented tota lly un-­
edit ed. Comments on the fo regoing
can be made eit her direct ly to Mr.
Hoover or to him th rough th is
column.

THE BIG FIR E

By now, most of you are aware of
the fact t hat this summer Californi a
suffered some of the worst wide-area
fires in t he state's history. They
seemed to sp ring for th witho ut warn­
ing to consume hundr eds of tho-usands
of acres of valuable land. In the case

STOLE N: Collins KWM 2, sIn 11023,
Johnson Viking 250 Watt match box,
swr bridge, Eico t ube checker, electro
voice dynam ic mobile mike, volt ohm­
meter, and all myoId 73 magaz ines
starti ng from the first issue through
about 1969. Contact Richard M.
Olson, 5123 Mezzanine Way, Lon g
Beach CA 90808.

PURLO INED: Heath HW202 with G E
mic and BNC ant . conn . on back.
WB8TDW, Ohio lie. No. NA228853,
and SS No. 232-72 -8842 marked in
met al of case. Rig was removed from

of th e big Santa Barbara fire,
hundreds were left homeless in the
f ire's wa ke.

I have received many report s of
how amat eur rad io - both HF and
VHF - has been working at th e fro nt
lines to provide the necessary com­
municat ion when called upon to do
so. As I write this, t he giant Marble
Cone fire has just been " co ntained,"
and the weary f irefighters are into
the ir final "co nt rol" phase of t he
fight . It st ill will be many days before
it' s out .

Two people who have supplied
informat ion fo r us are Bob Gouger
W6 KPS, who lives up near the Santa
Maria area, and Bob Jensen W6VG Q,
who was up in t he fire a rea with a fi lm
crew. Their informat io n, along with
input derived from a repo rt given to
the SCR A by Sout hwestern Division
Director John Griggs W6KW, make up
the background for what you are
abo ut to reed .

Th e most import ant aspect of ama­
teur rad io 's involvement in th e fire­
fighting effo rts was that amateurs
arrived " ready to set up comm unica­
t ions" - but were not pushy abou t it.
They simply let those in charge o f the
overa ll effort know of their avail­
ability , and then waited to be asked to
part icipa te. They did not have to wait
very long fo r the ca ll. The fire being in
the type of terrain it was, very lit t le
land-based comm unication already
existed - and what there was in the

Continued on page 27

car in Las Vegas, Nevada. Contact
Chuck Young WB8TDWn, 2165 E.
Rochelle #79, Las Vegas NV 89 109 ,
(702 1 73 3 ·8 248 .

SHANG HAIED: Heath Model 2021
handle-talkie with Model 20 1 to uch­
tone pad bui lt-in. Channel switch
wired wrong in tha t channels 3, 4, and
5 go to cryst al sockets 3, 2, and 1.
Crystalled for 146. 52 (ch. 3), 146.655
(ch. 4), and 146 .94 [ch. 5). Sto len
J uly 23, 1977 in Westport CT. S. W.
Daskam K1POK, 38 Settl ers Trail,
Stam ford CT 06903, (203 ) 329 -0187.
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st ructed fo r e ither two meters
or 432 MHz. Dimension s for
both bands are given in Table
1 and refer to the dimension s
designated by A, B, C, etc. in
the figures.

practical omnidirectional antenna

Omni-OSCAR!

ALUM INUM OR
COPP ER SH EET

-,

Fr··' 0' o"o.~
I

BUSS WIRE

o a
.L-(!)- COA X

<2> <I) COIllIlIECTOR

CON SrllI/CnON -

Quarter Wave Monopole

The simples t omn idirec­
tional antenna is ca lled th e
quarter wave monopole (also
called the ver t ical ground
plane), which co nsists of a
single vert ical element, one-
qua rter of a wavelength long,
mount ed over a ground plane
of at least one-half wave­
len gth on a side (Fig. 1). This
antenna produces a dou ghnut
shaped pattern with a null
directl y overhead and the
pattern falling to zero at t he
hori zon . Obviously, the o mni­
directi onal term as appli ed to
thi s ante nna is o nly mean -
ingful in t he azimut h plane.
Its elevation plane pattern is
symmet rical but certai nly not
o mnidirec t ional. This ante nna

in azimut h with a di rectional becom es quite ineffect ive at
a rray. In addit ion, certa-in of . elevat ion angles greater tha n
th e antenna designs descr ibed 40 degrees from the horizo n,
here a lso provide good over- making it almost use less on
head coverage. Gain a rrays sate llite or bits.c.which pass
perform poo rly at high eleva- close (up to 300 miles) to t he
t ion angles un less an e levat ion gro und stat ion. Still, its
rotator is also provided for simplicity makes it useful for
th e antenna. .. -., some a pplicat ions.

All th e antenna types Construction of the mon o-
describ ed here may be co n- pole is nearly trivial - mount

desensitize the receiver, t hus
prevent ing weaker stations
from acce ssing t he satellit e.
Also, the batteries may be
exce ssively drained by the
h igh cu r re nt d em a nd ,
shorte ning their life.

Therefore, sim ple low gain
a nt e nnas with omnidirec­
ti o n a l c h a racte rist ics are
appro priate for use on this
mod e. 50-70 Watts of rf into
a unity gain antenna will fully
access OSCAR 7 for all but
the most marginal co ndit ions.
The use of an omnidirectional
uplink antenna is a tre­
mendous advanta ge during a
satellite pass, as it eliminates
the need to tra ck the sate llite

Build the

Jay Bu scem i K 20 VS
8 Wexford Ct .
St. Jam es NY 11780

D ue to the ext remely
good sensitivity of t he

receiver on Mode B, OSCAR
7, ex tensive antenna arrays
with high gain for the 43 2
MHz uplink are har dly re­
quired. In fact , ex cessive erp
due to t he usc of high ga in
ar rays by grou nd sta t ions has
been a pro blem for some
t ime. High up link er p causes
t he age on board OSCAR 7 to

Al' /MI/TH PI4TrERN

8 """C IRCVI.A R

[3

POL I4R/l'ATlOIV-

VERTI CA L

EL E VArlON PArrE"N

" UL L
OV E Rtl EA D

b
' DOUGH NUT ' SHAPE D

NUL L

Turnstile over ground plane (432 MHz). Fig. 1. Quarter \.Wve monopole.
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Sloped turnstile over ground plane (432 MHz). Top view_ Sloped turnstile over ground plane.

..--C EN TER
~ CONDUCTOR

DETA IL X

Fig. 2. Dipole over ground plane.

LIN EAR

NULL-~-Ell-""'~NUL L

mounted o n the ground
plan e. Do no t ground the
coax connector to the ground
plane - it should be mounted
on insulated spacers. Cut a
clea ran ce hole in the ground
plan e to provide connector
access from the bottom.

HORI Z ONTA L

NUL L+ NUl l

HORI ZO NTA L

AZIMUTH PATTERN

""--\~
- CL E A RA N CE HOLE

IN GROUND PL AN E

P OL ARIZATlON -

~~~GROU ND -

PLANE-- 0 0 - COAX

SOL DER -- __ ir~~ CONNE CTOR
PIGTA ILS ~

AL UMIN UM OR
COP PER SHEE T

E LE VA TION PATTERN

~SMALL DI P OVE RHE AD

<:':
NUL LS OF F ENOS
OF DIPO L E

best omnidirectional coverage
in the eleva tion plan e. Som e
gain ca n be achieved by vary­
in g th is spacing at t he
exp ense of pattern sy mmet ry.

The dipole elements are
con structed from 1/8"
diameter cop pe r or aluminum
tubing, flattened at the ' end
a nd faste ned to a plast ic or Turnstile Over Ground Plane
printed circuit board disc A worthwh ile improve-
with # 4 screws. The feed line rnent over th~siFnple dipole
(and vertical support ) is made may be had by adding an
from a length of semirigid additional dipole fed 90
coaxial cabl e (RG -40 5 or, degrees out of phase to the
equiva lent) whi ch is soldered ~'s i m p l e dipol e described
t o a c oaxi a l connect or above. Thi s provides tw o

NO.4 SCR E WS a
S OLD ER L UGS

2 in . PLAST IC DISC""--- I 1/ 2

R IGID
COA X

P IGTA IL

\
o

ELE M ENTS ­
FLATTEN EN DS a
DRI L L 1/ 8 in . DIA

C ONSTRUCTlON-

,Jt4W
~ '-...:OETA ILX

'7 , /
COAX TO TRA NSM ITTER~

a nte nna pattern may be
slightl y skewed, but no real
ad van tage is gained by
feeding th e ante nna in a
balanced mod e. Purists can
add a quarter wave de­
coupling sleeve over the
upright feedline.

As with the quarte r wave
vert ica l, the vswr as con­
st ructe d will general ly not
exceed 1.5 to 1, a nd t he
dipole eleme nt len gth s may
be t rimmed to ac hieve a
perfect match. The spa cing of
the d ipol e off t he ground
plane has been cho sen for

DETA I L Y

a panel-mount BNC or N con­
nector in t he cent er of an
aluminum or copper sheet
and solder a quarter wave
long piece of #8 or #10 bus
wire to t he center pin. Th e
vswr sho uld not exceed 1 :5
to 1 wit hout fur ther match­
ing. Trimming the len gth of
the wire will permit a close r
match, if desired.

Dipole Over a Ground Plane
(Fig. 2)

Another simple antenna
which works well on over­
head passes of t he sate llites is
th e half wave dipol e over a
ground plane. Thi s antenna
provides some gain (1.5-2 dB )
overhead, but has null s off its
ends and near the horizon.
Like the simple quarter wave
monopole, it is linearly
polarized (ho rizont al), so
fadi ng due to rotation of the
satellite with respect to a
ground sta t ion is still present.
Manu al swit ching between a
ve r t ic a l and h o r iz o ntal
antenna can be done during
satellite passes to p ick the
best polarization at any given
time.

In order to minimi ze the
effect of the nulls off th e
end s of the dipole, t his
antenn a should be oriented so
it favo rs NNW-SSE (in th e
continental US), as mo st
ascending node passes go out
to the NNW during the eve­
ning, local time.

No ba lun is required. The
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Fig. 4. Sloped turnstile over conformal ground plane.

Detail X of Fig. 2 is also
app licable fo r mou nt ing and
feeding this antenna configur­
at ion.

If the element length s, line
lengths, and spacings listed in
Table 1 are used, vswr shou ld
not exceed 2 to lover t he
sate llite bandwidth . A near
p erfe c t mat c h may be
achieved by t rimming the
element length s and their
spacing off the ground plane.
Ad just ing t he phasing line
len gth for perfect circul arity
overhead is possible but not
critica l in this application, as
some e llipticity overhead will
be of littl e consequence.

Slo pe d T u rn stile O ver
Conformal Ground Plane

A developmental an ten na
presentl y in use at K20VS
was designed and const ructed
to overcome one of the major
drawbacks of the ant enna
previously described . All the
mon op ole and dipo le co n­
figurati ons ex hibit eithe r all
vert ica l (monopole) or all
horizontal polarizatio n o n the
hor izon s, thus creat ing po lari­
zat ion fadingwhen t he satel­
lites t umble and rotate. A
com binat ion of vertica l and
hor izontal po larization (slant )

." -". at t he hori zons waul d be an
advantage in obtaining t he
more uniform perfor mance
for all orb iting sat ellite orien-

... -- tat ions.
Thus the elements of the

basic turnsti le were recon­
figur ed at a 4 5 degree angle
an d th e ground plane beneath
th em. was shaped to be
parallel with eac h eleme nt.
Overhead, the antenna is still
e s s ent i all y cir c ularly
polarized with slight ly less (1
dB or so) gain than the simple
tu rnstile, but the overall gain
in uniform performance is
wor thwhile. In actual tests at
th is station, no measurable
difference in over head perfor­
mance was observed bet ween
this antenna and the turnst ile.

Basic fee d and pha sing line
const ruct ion is ident ical to
th e turns tile (F ig. 3), and t he
fee d p o in t c o n ne c t o r is
mou nted on the base ground
plane similar to Detail X in
Fig. 2. Th e eleme nts (Fig_ 4)

CI RCJl AR

CIRC UlAR-

~
-----.-

TRIANGUlAR I
SI OE5(4 REQ'O ) B

f% -.l
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DIPOlE NO. 2

~== COA X TO TRA NS M ITT ER

A ZIMIITH PATTERN

[:J!""~' '"" T EllIDS Of
DIPOLE •

E8

~!
I I-- E-

the tec hnique used for the
single dipole over a grou nd
plane (Fig. 2). Two ad dit ional
dipo le ele ments are installed
on the plast ic disc at right
angles to the original dipole
(see Fig. 3). To obtain c ir­
cular polarization, a one ­
quarte r wavelength phasing
line fa brica ted fro m RG-405
rigid coaxial cab le is con­
nected between the dipole
elements. This phasing line is
bent int o a loop and su p­
ported by its solder joints.

~E D lI NEAR
{HOR 8 VER T

MAT E RIAL · AlUM INUM OR COPPER SHE ET

BAS E (I REO 'D l

POL ARIZATlON -

.-DIPOlE NO I

==~ A -==='==>

SC H E M ATICA L LY

.-.r HOR IZ ON TAL

HOR I ZD /H A l

. / 4 PHA SIN G LINE
L E NGTH 0

POL ARIZATlON -

AL UM INUM OR
COP PER SHE ET

ELEVATION PA TTERN

ELEVA TION PA TTERN

r::=S L IG ~H DIP OVE R HE AD

c=2

polarizati on minimizes polari­
zat ion fad ing over hea d whe n
the sa tellite tum bles or
rota tes. Near the horizons,
th is advantage is lost and the
ante nna exhibits essent ially
hor izonta l po larization unless
it is aimed at the sate llite
with an elevator rotator.
Obviously, an azimuth rota­
t ion is of no advantage, as its
azimut h pattern is essent ia lly
omni direct ional .

Construct ion of the tu rn­
st ile is merely an extensio n of

Ptt AS ING l .l NE
B E NT UP AT
R IGH T AN G:"'E TO DI POl ES

Fig. 3. Tum stile over ground plane.

~ DETAIL Z. FIG. ]

/

..-DIPOl E
E l E M ENT S

AZlMJ.JTH PA TTERN

CO N ST RIICTIO N -

8
~"""' cu-sOF F DIPOL E

EN DS /SLIGH T DIP

t:*l ~ , ~OVER HE A D
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>~"'_~/ l E NGT H D

1 1/2·Z in . PlASTIC B ENT UP 9 0 '
DIS C

DETAIL Z

~­

L _'------,,-7

c~ """'" ,,,: , /

CONSTRVCTlON-

advantages: the ante nna will
be circularly po lari zed over­
head, and the nu lls off t he
ends of t he simple dipo le are
eliminate d, provid ing a more
uni form azimut h pattern .

Th is ante nna, commo nly
called a tu rnstile, has bee n
ext e nsively used for HF and
V H F ground communica­
t ions, but its major advantage
is in satellite communications
- circu lar polarizat ion over­
head is not a fac tor in ground
communicat ions use. Circular
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arc ben t do wn at a 45 degree
angle to t he horizo nta l and a
con for ma l ground pla ne is
fa bricat ed fr om eit he r alum­
inum sheet or th in copper or
coppe rclad pr inted circuit
board mat erial. The use of
t hin co pper shee t allows th e
gro und plane asse mbly to be
so ldere d toge t he r with a
250 -300 Watt so ldering iron
or t orch.

Again, d imension a djust­
ments may be requ ired if
c lose matching is desired.
Furt he rmore, slight adjust­
ments (±1O degrees) in t he
eleme nt droop angle will also
affect t he vswr (and t he
pattern ). Th is angle a djust­
me nt sho uld be use d only as a
f inal t un e-up ste p. Element
length s have the largest effect
on vswr.

Resu lts fro m t his ante nna
were su rpr ising. T he 432 MHz
protot ype was co mpleted five
minutes before a Mode B pass
favoring US eas t coast-Euro pe
c o ntac ts. A s i x -fo o t
piece of RG-58 was te m­
po ra rily co nnected to t he
ant en na and the KLM Echo
70 (10 Watts outpu t ). Three
weste rn European stati on s
were worke d on that pass
wit h no difficu lt y. No in­
ference is intende d t hat th is
design is t he ult imate omni­
directi ona! ante nna . Rat her,
it is presented as an example
of an uno rt ho dox design
which can serve as a sta rt ing
poi nt for furthe r develop­
ment and ex perime ntatio n.

Sum mary

As wit h all ant ennas, goo d
hori zon coverage is a f unction

Dimensions

146 MHz 432 M Hz 435 MHz
Refe ren ce Figures Use IN CM IN CM IN CM
A* 1,2,3 Groun d plane 40 .5 102 .8 13 .7 34.7 13 .6 34.5

edge size

B 1 , 2, 3 , 4 Radiator length 20.2 51.4 6.9 17.4 6.8 17.2
C 2,3, 4 G ro u nd p lane 17 .8 45 .2 6. 1 15.3 6.0 15_2

spa cing

D ** 3, 4 Pha s ing line 12.1 30_8 4. 1 10.4 4 .0 10.3
length

E 4 Triangle he igh t 28.5 72 .4 9_6 24 .5 9. 5 24 .3

Table 1. Physical dimensions. *Minimum sizes. **Note: Assumes velocity factor = 0.6. For
different coax, use J4 wavelength electrical length.

of th e hei ght of th e antenna . c o mp a ri son s of seve ral sta tion receiver. A calibrate d
T hese antennas perform we ll ant e nna designs ca n be made atte nuator will pe rmit more
overhead and at highe r eleva- qui te easi ly using t he satel- acc urate measureme nts. Set a
t ion angles almos t indepen- lites t he mselves as an ante nna le vel wit h t he refe ren ce
dent ly of th eir physical range signa l source. A ty pical ant e nna , switc h to t he gai n
he ight above ground, but per- pass of 20-25 minutes perm its array , and insert attenuation
formance out at 2,000 miles sw it c h i ng b etwee n t he in t he ante nna line unt il the
(satellite near th e horizo n) a n ten nas under test a nd rece ived leve l is th e same as it
could be severely com pro- evaluat ion of t he result s. was w ith the refe rence
mlsed by terrai n bloc kage. Modificat ion may be ac com - antenna. The gain of t he
Good low angle (DX) cover- plished in t ime fo r t he ne xt array may t hen be read off
age is best acc omplished with pass. T he actua l patte rn of an t he atte nuato r dia l. Ob-
a unid irect ional ar ray, such as an te nna may be estimate d by viouslv, diffe rent line losses
a yagi or co llinea r, mo unted physical ly ho ldin g t he ante n- must be accounte d for and
high an d in t he clear. An na (pa rti cularly 432 MHz the ' polarizat ion of bo t h
ex ist ing VH F array with vers ions) and rotati ng it while ant en nas should be t he same.
azimuth co ntrol in conj unc- pointed at th e satellite (to The present OSCA R sat e1-
tion wit h an orrin! ty pe anten - est imate circu larity), chang- li t e s a re p r oviding t he
na for highe r radiation angles ing its elevation orie ntatio n, ama teur frat ernity with a
is an idea l co mbinat ion for etc. Fading effects fro m t he u njq ue op p o rz u nity for
a ll-around sate llite wor k. sate llites the mselves te nd to VHF-UHF antenna ex peri-

As stated before, the be of relati vely slow durati on m e n t at io n . F ut ure "sta-
ant ennas described her e are (3-4 minute s), so measure- ti on a ry" (geosy nchrono us)
hardly t he ultimate in ornni- men ts or compar isons made -- satellit es ma y serve as per-
di rectiona l typ es. Fur t her wit hin 2-3 minutes effect ively man ent ante nna ra nges in the
developmen t an d experime n- eli mina tes er rors cau sed by s ky , pe rmitti ng ex te nded
tatlon is most rewarding wit h the satellites or atmospheric d e ve lopme.nt, adjust ment,
antenna design. For example, conditi ons. ... .and measur em ent t ime s for
t he sloping tu rnstile might be - Gain es timates for higher ant enna work .
fu rthe r imp roved by ex te nd- gain VHF arrays may also be It is hope d t hat t he ideas
ing or res ha ping t he gro und made using t he sat el lite by present ed he re will encourage
plane , adding an ad dit ional switc hing bac k and forth furthe r ex perimentat ion a nd
set of dipole elements at a 45 bet ween a reference ante nna development in VHF-UHF
degree an gle above t he (e.g., dipo le) and the ante nna antenl ias and fill a nee d for
h o r iz o n tal, adjus ti ng t he unde r test while obser ving the t he prese nt OSCA R sate1-
droop angle, etc. Acc urate rece ived signal level on the lites . - _

ILooking West__
from page 23

way of phone service was being over ­
loaded with tr affic . Much of the com­
municat ions hand led by amat eurs was
what might best be termed of th e
" health and welfare" variety, per­
mitti ng firefight ers to get word to
their relatives as to where they were,
locating people for other people, etc.
It should be noted tha t firef ighte rs
cam e from all over the USA, and fo r
many the re was but one way to get a
message to t he "fol ks back ho me" : via

amateur radio. Amateur commu nica­
t ions was not limited to th is small
aspect, however - not by a long shot .

Both VHF repeaters and HF po int­
to-point were used to relay informa­
t ion to and from areas where the fire
was being fo ught. relay firef ight ing
orders, and handle just about every
conceivable form of traffic t hat you
might imagine. In all, over th ree
hundred amateurs (under the direc­
t ion of Ed Gribi, emergen cy coor ­
dinator fo r the area) from all over the

state (and even from out-of-stat e]
volunteered t heir services at one t ime
or another. I am told that no offer of
help was t urned down.

Repeater system s served well and
contin ue to do so. At least two
mach ines were brought into the area
by concerned amateurs who rea lized
the com municat ions need. One came
from a group at Vande nberg AFB, and
was installed at the Hunter-Liggett
Military Reservation near Paso Rob les,
to give coverage from the Questa
Grade to Salinas. Its chann el pair is
.28/.88. and it 's unde r the trusteesh ip
of W6L10. I've also been to ld t hat t he
.84/.24 group out of th e Bay area
literally "smoke tested" the ir new

Moto rola repeater (dest ined for
service at op Mt. Diablo) by installi ng
it In a portable conf igurat ion at a
po int near the north ern tier of the f ire
area. It perfor med flawlessly. Again.
it's hard to know exactly what's trans­
piring since I am fo rced to report
fro m secondha nd information rath er
than fro m an eyewitn ess viewpoint.
Suff ice it to say tha t amate ur radio
and its peop le have done and are
doing the ir share and more to a id in
the form idable effo rt to stop the
raging infe rnos. They are giving th eir
ti me, tale nt, and equ ipme nt because
th ere is a need and a job to be done . I
am proud of each and everyone of
them. They know and th ey care.
They're getti ng the job do ne.
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Get Set
For OSCAR 8
details on the new bird!

of demonstrations by stati ons
in the amateur satellite se r­
vice, ex perimenting with th e
feasibility of using satellites
with small amateur termin als
fo r bu sh communication,
emergency communicatio n,
co mmunic ation b e t ween
medical centers and isola ted
areas, aeronautica l, maritim e,
and land mobile commu ni­
cat ions, direct satellite to
home voice broadcastin g to
sim ple amateu r receivers, and
other similar applica tions.
Further objec tives are to
demonstrate special opera ting
techniques that enhance the
usefulness of low or bits fo r
these satellite applicat ions
and to test a new co mmuni­
ca ti on s t ra nspon der fre­
q u en c y co mb ina tion for
impr o ved o perat io n for
mod er ate power amateur
stations.

1. 2m to 70 em tran­
sponder;
2. Two to ten meter
tr ansponder ;
3 . Morse code telem-

Gary L. Tater W3HUC
7925 No tt ingham Way ­
Ellicott City MD 21043

Why AMSAT-OSCAR 8 ?

Because AMSAT's Phase
II I spacecraft will not be
operational until early 1980
and OSCAR 6 cannot b~­
counted o n unt il then,
AMSAT felt tha t AMSAT­
OSCAR 8 wou ld provide a
continuation of the ex ist ing
amateu r satellite program and
insure th at amateurs would
have a reliable satellite for
communications over th e
next few years .

One majo r o bjective of the
AMSAT-OSCAR 8 (AO-8)
mission is to provide a sate l­
lite fo r use as an educational
tool in schools. Other objec­
tives includ e the co ntinuat ion

BuiLding the Satellite

For lon ger than a year
now , AMSAT memb ers from
many countr ies have been
p lan n in g, designing, and
bu ilding a satellite ca lled
AMSAT-OSCAR 8 . Because a

F ive, fou r, thr ee, two , project like thi s is extremely
one , blast-off! Soon a co m plex, it ta kes many

new amate ur sat ellite will b~ amateu rs, pooling all their
carr ied into Earth o rbit. Are -.. know ledge and abilities, to
you ready to start making turn the stri ngent design and
contacts via this new satel- reliability requirements into a
lite? If not , read on, and ready-to-Iaunch satell ite.
you'll discover what you need - -'
to use AMSAT-OSCA R D (to . Some of the co mplex
be called AMSAT-OSCAR 8 ISsues that had to be settled

f f I I h)
and turned mto hardware

a te r a success u aunc . .
were th e receivers and trans-
mitters fo r the t ranspon ders,
the a ntennas and antenna
deployment syste m for the
large .antennas, the sate llite
sta bi lization system, the
power system, and hardware
both in the sate llite and on
the ground for co mmanding
the sate llite. As a user, you 're
primarily conc erned with the
trans pon ders that make satel­
lite co mmunications so much
fun, but th ere are really
eleven major subsystems in
AO-D:

Fig. I. Up, up, and away! This photo of the OSCAR 7 launch
shows what's in store for AMSA T-OSCAR D.
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1. Japan AMSAT Association 2m to 70 cm Transponder - Mode J
• Input frequency passband between 145.90 and 146.00 MHz.
• Output frequency passband between 435.10 and 435.20 MHz.
• Powe r output is 4 Watts PEP.
• Downlink pa ssband is inverte d from uplink passband.
• Linear operation - SSB a nd CW are preferred modes .
• Morse code telemetry beacon at 435.095 MHz.

2. AMSAT Two to Ten Meter Transponder - Mode A
• Input fre quency pa ssband between 145.85 and 145.95 MHz.
• Output frequency passband between 29.40 and 29.50 MHz.
• Downlink passband is no t inve rted f rom uplin k passband.
• Linear operation - SSB and CW are prefe rred modes.
• Morse code telemet ry beac on at 29.40 MHz.

Table 7. Summary o f AMSAT-OSCAR D transponders.

Ch .1 Total so lar array curre nt
Ch . 2 Batter y charge-d isc harge curren t
Ch. 3 Battery vo ltage
Ch.4 Baseplate t emperatu re
Ch. 5 Battery temperature
Ch. 6 Rf po wer out. - Mode J

Table 2. Morse telemetry channels.

etry system;
4. Satellite command
system;
5 . 10m antenna de­
ployment system;
6. Battery charge regu­
lator;
7. Solar cells;
8 . In strumentation
switching regulator ;
9. Magnetic attitude
stabiliz ation system;
10: Satellite structure,
wiring, and rf cabling;
11. 14-28 volt po wer
switching regulator.

vehicle. A heavy duty spring
then ejects the satellite into
its orbit path. A few seconds
lat er, th e ten meter an tenna is
deployed by a py rotechnic al
shear mechani sm aboard the
spacec raft.

Getting Ready

There will be two co rn­
munication transponders on
AO-8 for which yo u will need
equipment. Only one tra n­
sponde r will be operated at a
time becau se of spacecraft
battery constra int s.

signal to your receiver. As
noted in Table 1, the output
passband is inverted, i.e.,
upper sideband uplink signals
bec o me low e r s ideband
downlink signals. The same
tra nsmitter you use for Mode
A can be used on Mod e J.

Antennas

In general, simple antennas
such as ten meter dip oles and
four element 2m and 70 cm
beams will provide excellent
results. The AO-8 Mode J 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

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

Although you can tr ansmit
on two meters to the satellite
using a linearly polari zed
antenna and get good results ,
if yo u are a perfectionist, you
might like to t ry circular
pola rizat ion.

Both the Mode A and
Mode J tra nspo nders on AO-8
u se the sa me receiving
antenna, a canted turnstile
comprised of fo ur 18-inch
lengths of Y:1-inch carpenter's
rule fed by a hybrid and
matching network so as to
develop circular pola rization.
One, port of the hybrid feeds
the Mode A receiver such that

Building a satellite like
AO-D proceeds pretty much
along the same lines as most
electronic proj ects do. First,
each electronic system is
tested as a breadboard and
then laid out fo r a printed
circuit board. To insure that
the satellite functi ons reliably
for years, each inte grated
circuit, tran sistor, and diode
is screened by burn ing the
part in by appl ying power to
the part for several hundred
hours. Then the componen t is
mounted onto a printed
wiring board. After each
system is mounted in the
satellite structure, the satel­
lite is tested und er the
vac u u m conditions and
temperatures it will see in
space. Because amateur sa tel­
lites are launched on a space
available basis, they are
mounted on the launch vehi­
cle neatl y tucked under the
primary satellite as you can
see from the accompanying
pictures. In Fig. 3 you can see
Dave W60AL inspecting the
electrical connections for th e
pyrotechnical shears which,
when fired, cut the Marmon
clamps that released OSCA R
7 from the Delta launch

The Mode A transponder
is a two to ten meter unit
s imil ar to the on e on
AMSAT-OSCAR 7 and has
th e same frequency plan
(input frequen cy passband
between 145.85 and 145.95
MHz, output frequency
passband between 29 .4 and
29.5 MHz). You should plan
to use about 80 Watts erp
made up of output po wer
from your tr ansmitter, coax
cable losses, and ante nna
gain . A ten met er preamp
should stand you well for
copy ing the Mode A down­
link.

The seco nd tr ansponder,
constructed by members of
the Japan AMSAT Associ­
ation in Tokyo, uses a two
meter input, 435 MHz output
frequen cy combination which
has not ye t been flown in the
AMSAT Phase II series. This
transponder, designated Mode
L operates with an input
fre quenc y passband of
145 .90-146.00 MHz, and an
ou tput frequ ency passband of
4 3 5 .10-435.20 MHz. The
pow er output is 4 Watts PEP,
so a small 435 MHz antenna
s ho uld produce a st rong

Fig. 2. Jan W3GEY Inspecting OSCAR 7 on the Delta launch
vehicle.
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Fig. 3. W60 A L puts the finishing touches on AMSAT-OSCAR
7.

men t.

Al Edu cati o nal demo nstratio ns in sc ho o ls and for youth groups.
B) Ranging (d ista nce m easu rement ) experimen ts to determ ine satel -
lit e or user pos iti o n.
C) Do ppler (range rate} measur emen ts to det ermine satellite or user
po siti on .
D) Em ergency Locato r Tra nsm itter (ELT l ex periments to locate
do w ned aircraft o r shi ps in distress .
El Smal l term inal use r e xpe riments using ha nd-held eq u ipme nt , or
m ob ile terminals operated from an au tomobile, airpl~e, boat , m o tor­
cyc le or bic ycl e.
F) Emer gen cy communications demonstr ation s wit h portab le eq u ip-

Conclusion

If you are a lready a user of
OSCAR 6 and OSCA R 7,
then you're set to operate
through OSCAR 8, and you
know how excitin g sate llite
communications arc. If you
are not ready for OSCAR 8,
then now is the time to get
your station ready to join the
fun. See you on AMSAT­
OSCAR 8! .

ity.
As a guide to what yo u

can do with AO-BJ other
exp eriments are listed in
Table 3 . Perhaps you can add
some interesting expe riments
to this list. When you co m­
plete an experiment , be sure
to write to AMSAT with you r
resu lts, yo u will be co nt rib­
uting to the future of ama­
te ur radio.

give you a hand.
In addition to making

contacts and working new
states thro ugh the sate llite ,
AMSAT hopes that yo u will
co nside r us in g AMSAT­
OSCAR 8 to pe rform ex peri­
me nt s an d e du ca t io n al
demon strations. These effor ts
gain amate ur rad io much
needed beneficial publicity
and provide AMSAT with
documented facts to support
requ ests fo r future launches.

Your expe riments might
beg in wi th such simple
experiments as using a power
meter to plot the minimum
power needed to hear yo ur
retu rn signa l in the downlink
from yo ur earliest acq uisit ion
of signal to loss of signal.
Possibly you co uld measure
the freq uency change in the
beac on due to the Doppler
effect of the satellite's veloc-

G) Med ica l data t ra nsrnlsslon'exoenrnen ts, includ ing the tr ansmission
of a na log o r dig ital physiolog ical data {e.q., ECGs and EEGsl.
H) Data collect ion from remote, unat tended gro und terminals (rain
gauges, wind gauges, etc .}.
I) ASC ii da ta tr a nsm ission experiments, includi ng remo te accessing
o f d igita l co m puters.
J) S lo w sca n and medium sca n telev ision ex per iment s.
KI Remote con tr ol expe rime nts (such as rad io contro l ai rc raft ,
garage doo r ope ner, remote ly controll ed kitc hen ove ns, etc .)
l ) Tra nsoo nd er inter linking exper iments betwee n AD -7 Mode Band
AD-8 Modes A and J.
M) Multi p le access experime nts (such as q ua nt itative experim en ts to
evaluate th e effects o f power sharing " with d iff er ent m odulation
techn iq ues).
N) Ground st at io n au t omation (closed loo p monitoring of downl ink
signa ls and au to mat ic adj ustment of uplin k power a nd frequen cy) .
0 ) Broadcast de monstra tions-us ing the tra nsponder in a single access
m od e, eva luating pe rfo rma nce fo r d iffere nt m od ulation m odes .
PI Ex ten ded rang e co mm un icat ions e xpe riments to attem pt
tra nsm issio n or recepti o n beyo nd the nor m al m ax im um satel lite range.
R} l o w powe r (QRP) user ex pe riments to determin e t he m ini mum
power neede d to susta in commu nications.
5) Tr aff ic nets scheduled on t he sat ellite .
TI Au t omat ic t rac king of gro und stat ion ante nnas in az im ut h a nd
elevat io n (e ith er o n an o pen loo p o r closed loo p bas is).
U) Unatt ended , automatic telemet ry da ta co llec t ion le .g. , using tape
recorders for later a nalysis).
V I Una tt ended onl ine or off line compu ter processing o f recei ved
Morse code telemetry da ta , w ith printout of parameter values and un its.
Au to mat ic decodi ng of Morse code character s in the pr esence of no ise.
W) Experiments invol ving physical pa rameters, e .q., determ ination of
spacecr aft sp in c haracter isti cs and or ientat io n from telem etr y da ta.
Xl T ra ff ic han dli ng with RTTY using a uto star t te chniques.

Table 3. Experiments that can be performed using the
transponders and telemetry system aboard AMSA T-OSCA R 8.

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

Alth ough the eq uations to
convert the te lemetry 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 ope r­
ational and you've assembled
yo ur station, yo u can begin
to make co ntac ts picking up
new states and co untri es eac h
t ime you get on the sate llite .
If yo u need help, contact
AM SAT a t Bo x 2 7,
Washington DC 20044 fo r th e
name of the nearest AMSAT
Area Coo rdina tor who, as an
ex pe rienced satellite user, can

Telemet ry System

So th at everyo ne can
watch the sta tus and health
of the spacec raft, AMSAT­
OSCA R 8 will co ntain a six
channel Morse co de te lemetr y
system. The Morse te lemetry
on 29.40 or 4 35.095 MHz
will be set at 20 words per
minute , bu t yo u can slow it
dow n by recording it and
playing it back at a slower
rate . You will hear the telem­
etry as th ree digit numb ers

left-hand circular polarization
is required by users in the
Northern Hemisphere and
right-hand circu lar po lariza­
tion in the Southern Hemi­
sphere. A second port of the
hyb rid is con nected to the
Mode J receiver such tha t
right-hand circular polariza­
tio n is req uired in the North­
ern Hem isphere, and left ­
hand circula r polarizat ion in
the Southern Hemisphere.
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An exc iting new era in amateur radio
is about to begin .. . the era of AMSAT PHASE
Ifl OSCAR sate ll it es.

Many of you are familiar with the bene­
fit s of the AMSAT OSCAR satelfites, notably
OSCAR 6 and 7. These satelfites, with a com­
bin ed total o f over 8 years in orbit, have
provide d co mmunications between amateurs
throughout the world. They have also pro­
vided a capability for an educational program
in space sc ie nces and man y interesting
exp erim ents.

AMSAT, with members and contrib­
ut in g groups worldwide, and headquarters in
Washin gton, D.C., has been responsible for
our curren t sate lf ite program. Many people
feel that perhaps the grea test value of the
amateur satelfite program is the dramatic
de monstra tion of amateur resourcefulness
and technical capabil ity to radio spectrum
policy make rs around the world.

The value of this aspect of amateur radio
as we prepare for the 1979 World Adm in is­
trati ve Radio Conference (WARC) is eno rmo us.

The AMSAT PHASE Ifl satelfite pro­
gram promises a co ntinuing demonstration
that amateur radio is at the forefront of
modern technology. PHASE Ifl satell i tes will
routinely provide reliable communications
over paths of up to 11,000 miles (17,600 km)
for 17 hou rs each day. You can th ink of them
as a resource equi valent to a new band.

The cost of these PHASE If l satellites
is a projected $ 25 0,000. Commercial satel­
li tes of similar performance would cost nearly
$10,000,000.

Your help is needed to put these
PHASE Ilf OSCA R satellites in orbit.

Your valued, tax-deductible contribu­
tion can be as smalf as on e of the 5000 +
solar cells nee ded. A handsome certificate
wi ll acknowledge ttie numbered cells you
sponsor for $10 eac h. Larger components of
the satellites may also be sponsored with con­
tribution acknowledgements'ranging toi T
plaque carrying your name aboa rd the satel­
lites. Call or wri te us for the opportunities
availa ble . • _

Your membership in AMSAT is impor­
tant to the satellite program, and wi ll give
AMSATa stronger voice in regulatorymatters
concern ed with setelti tes; Ilt $10 per year or
"$ 100 for life, you will be making a most signifi­
cant contri bution to the satellite program and
the future of amateur radio. You will also
re ce ive the quarterly A MSAT newsletter.

Clip the A MSAT PHASE Ifl co upon
below and send your support today, or call
20 2-488-864 9 and cha rge your contrib ution
to yo ur BankAmericard (VISA) or Mas ter
Charge card . -

r~.- A MSAT PHA SE 11/ - - - - A341
I ..... Radio Amateur Satellite Corporation I

... Box 27, Washington, D. C. 20 044
I .... 202-488-8649 I
I YES, I want to support AMSAT PHASE 11/ OSCA R I

satelli tes. Enclosed is:
I 0 $ in sponsorshipof_solarcells (@ S10each) Io S10 An nua l membership 0 $100 Ute membership
I 0 Se nd information on sponsoring larger satellite com - I

ponents.

I I
I Name Call AM SAT Me mber ? I
I S tree t I
I City St at e Zip I

L______ .J



2m Transverter

Build An OSCAR

8 WATT S
OUTPUT

t he 432 mod el excep t for the
eliminat ion of one stage in
t he LO chain and the
appropriate changes in the LC
elements.

Th e schematic, Fig. 2,
illust rates the simple st ra ight­
forward design characterist ic
of this converter. A voltage
doub ler circui t off th e 6.3 V
ac line pro vides the voltage
for bo th the 2N4 126 and t he
2N3866 stages and also the
adjusta ble bias fo r the 6939
amplifier. Zener regulat ion is
used for the amplifier screen
and for the crys tal oscillator .
Th e mixer is cathode biased.
Input jack )1 is terminated
with a 62 Ohm resistor,
which may be discon nected if
the drive is too low with it in
place. A 58.9 MHz crys tal
may be used if the available
dr iver does not have 29.5
cover age. Thi s will give a
mixing frequency of 28 .1
MHz for an output on 14 5 .9
MHz.

Constructi on details are
shown in t he photos. The
uni t is built on a Bud CU247
cast alum inum chassis, using
the top as a moun ting base. A
br a ss part ition lengthwise
isolates the LO chain, which is
built on a c ircuit board . Th e

.. ---. mixer and amplifier shielding
is provided by two lateral

to order for low power part it ions. Five small brass
sate llit e operat ion. There are tab s on the.partitions provide
many mo de B use rs who wil l... . -a con nectio n to the bottom
attest to their per formance. of the chassis to complete the
W1 NU, for example, made shielding when t he unit is
abo ut 200 QSOs on mode B placed in the case. Alth ough
with this co nverter and a the con str uct ion is a bit
mediocre antenna during his fussy, experience d builders
19 76 Bermuda jaunt . Con- will " have no difficulty in
sider ing the successfu l t rack du plicating either the 2 meter
recor d of this co nverter on or 70 centimeter converters.
432 , its 5SB capability and Fo r t hose interested in
the improve d tube perfor- bu ilding, a complete set of
man ce on 144, th e idea of infor mation, drawings, and
building a 2 meter ve rsion photos covering th e two
was attract ive. meter con ver ter (and its 220

The circuitry of the two MHz and 432 MHz cou nter -
meter mo del , show n in block p arts) i s available fro m
fo rm in Fig. 1, is the same as ARCOS, PO Box 546, East

a success!

by th e Amateur Radio Corn­
pone nt Service. Using an
a n t e nn a system wit h a
modest gain, with 4 to 5
Watts output on 432 MHz,
these co nverte rs seem made

make QRP days

T here are in use on mod e
B of OSCAR 7 possibly

200 28 4 32 MHz transmitti ng
converter s mad e originally by
the Carmichael Communi ca­
t ions Co . and more recently

Fred J. Merry W2GN
35 Highlan d Drive
East Greenbush NY 1206 1

29.9/ 1WllTT

The complete transverter. Fig. 7.
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Foil side, local oscillator board. Parts side, local oscillator board.

Fig. 2.
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Coi l Data -.

L 1 - 9T - tap at 2%T - % in. diam . c- #1 8 w ire - 3J4' in. long
L2 - 5T - tap at 1T - % in. d iam. - #18 wire - 3 /4 in . long
L3 - not used for 144
L4 - 1%T % in. d iam. - % in. leads - #22 ins ul. wi re
L5 - 3%T % in . d iam . - 1 1/8 in, lead s - #16 w ire
L 6 - 5T - % in. diam . - % in . leads - #16 w ire
L7 - 4T - 3/8 in . diam . - % in. leads - #1 6 wire
L8 - 3%T - % in . di am . - 1 1/8 in . leads - #1 6 w ire
L9 - 1T - % in. diam . - 3/4 in. leads - #22 ins. w ire

~

Var iable Capacitors - Air T ype - . -

C1, C6 - 1 to 6 pF
C2. C3. C4, C5 - 2 to 11 pF butterfly type

Transmitting converter am plifier and mixer. Note intercom ­
partmental shielding utilized to insure stability .

4 .7K

'"
470 47 0

tf--L-~------tlL...~------""----L-__-.J

d B down. At thi s low power
level, interference wit h ot her
two mete r operations is un­
likely and, at least in t he
Albany NY area, has not been
experienc ed. (More than we
can say fo r some comm ercial
units we have t ried to use for
sate llite work.)

If you haven 't yet trie d
low powe r, t here are stil l
some surprises ahead for yo u
in sate llite operat ion. -

~~r~!r I r~----...,.-----r--------------T---~'§2 250VDC

<',

Underside of the amp and mixer.

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

For a lignment, an o ut put
ind icator of some kind is
needed , and it is best to also
have a two meter receiver
tune d to t he o utp ut fre­
quency (observing the S­
met er as a tu ning ind icator) .
The osc illat or and doubler
stages may be tu ned using an
rf probe and meter to max­
imize output. A counte r, if
available, coupled loosely to
L2 will confirm that t he
mixing frequency is corre ct.
The rf vo ltage at th e po int of
connectio n to the output
coax fro m the circuit boa rd
shoul d be 5 or more volts ac.
The mixer and amplif ier
stages of the two meter
version of this converter do
not appear to have any
instability problems, a lthough
there is a tenden cy to oscil­
lat ion if the mixer grid ci rcuit
is misruned to approac h the
op era t ing frequency. Spuri ­
ous ou tp uts, with prope r
a lignmen t, appear on the
Tektronix L-20 to be over 40
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Predicting OSCAR

not always simple

Propagation

. ".
_~_ "NOR Mll,L' COND I TION S

- - - ' POOR" CONDI TIONS
- - -- - - - " GOO D' CONCll f 'O"S"

"

layers limit ing the signal at
low angles when the maxi­
m u m d e n sity pat h was
betwe en the beacon and th e
listener.

A similar effect was appar­
ent on some of the ea rlier te n
meter beacon OSCA R space­
crafL1

, 2 With the advent of
the OSCAR 6 and 7 Phase II
spacecraft in high orbit, well
above the maximum possible
F2 la y ers and launched
during low sunspot years,
sim ila r hap pen ings cou ld
hardly have been pred icte d.
Although infrequent, such
abnormalit ies have been cvi­
den t. 3 ,4, 5 ,6

Evide nce of beyond-the-
horizon aud ibility of bo th the
145 and 4 35 MHz beacons is
very rare, but early hearings
and lat e losses have been
repor ted, altho ugh rare!y for
more than three minutes
from t he calculate d AOS or
LOS ti me. One would hardly
ex pect effe cts like forw ard
s catt~r to be eviden t when
the signal source is of less
than o ne Watt erp due to the
attenuat io n placing t he small
signal sourcewen below t he
noise level at the rece iving
end .

There is, however, con-
.. -- siderable evidence of the two

met er uplin k of OSCA R users
acce ssing th e satell ites
for up to seven riiinutes after

___the t ime when , according
ab le effects, Sub-F2 layer to pat h theory and calcu lation
reflect ions during the high geomet ry, the signal shou ld
sunspot years wit h th e conse- have ceased to be tran­
quen t high level ioni zat ion sponded by the spacecraft .
were apparent ly responsible They, regrettably, fell far
fo r the ant ipodeal signal, wit h short" of the thirty minute
the attenua tion of lower ext ra presence of the 29 MHz

opposite side of the Earth to
the listener, but not always
when it was to be expected,
coming up over the horizo n.
Those ob servations made
during the relatively short life
of t he spacecraft te nded to
indicate t hat good co ndit io ns,
e.g., a high MUF. were co inci­
dent with both o f the not ice-

Pa t Gowen G3 IOR
17 Heath Cres.
Hellesdon
Norwich N R6 6 XD
N or f olk
England

T he earliest case of un­
ex pected radio propaga­

tion from an art ific ial sate llite
took place in early October,
1957, soo n aft er the launch
of SPUT NIK 1. Radio ama­
teurs observed good copy of
t he wo r ld's fi rst man­
launched satellite on 20 .005
MHz when it was on t he

ro
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Fig. 7. OSCAR 7 29.502 MHz beacon downlink strength
through time in ty pical di fferent conditions (HF).
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Fig. 2. OSCAR 7 ret urned (l45.95 MHz) signal on 29.5 MHz
downl ink in typicai different conditions (HF).
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6 10 12 14 16 18 2 0 2 2 24 26 2 8

A PPAR ENT MAXIM UM FR EQ UE NCY OF M ODE RA TE AC T IV I T Y I N ME GA HE RTZ
E G 08 SE RV E RS EQUA T ION TO MUF

KU

==~ : ::~~ ' 1 HF PRO PAG AT IONAT EXTE NDE D M UF

-- "GOOD"

Fig. 3. Contour mapping of maximum distance A 0 -6 and
AO-7A 70 meter detection on polar equidistant projection.
Polar areas of no subsateliite points are marked "+" as these
are non-definable. Note the distortion of horizon radius circle.
Th is is an effect of using an equidistan t proj ection centered on
the pole axis. A stereographic projection would show a true
horizon circle, but its center would no t 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} bu t would
further distort distant contours.

MHz beacons. On e's 432. 125 ­
17 5 o r 145.900-146 .000
(OSCAR 6) or 145.850-950
MHz (OSCA R 7 mod e A)
uplin ks will appear as t ran­
spo nder out put at almo st t he
same t ime. Any deviation 'o f
t hese t imes, relative to ea ch
other or to t he calculated,
will indi cate an anomaly an d
show an alternative to " no

. pr opagation " conditions.

now c XiSt. S , 9,l O , I I, 1 2 , 13 ,1 4

Fig. 4. Plot of all values of extension to horizon to MUF
apparent.

The relationships that I shall
use are t ho se related to my
own QTH /QRA, just Nor t h
of Norwich , No rfo lk, Eastern
Engla nd, at 52° 40 ' N, 1° 10'
E. For fine prec ision, a lbe it
marginal in t he wide fie ld
e m p lo y e d , th e station 's
he ight above sea level plu s the
antenna height is given as
160 feet. With no hill higher
t ha n my eleva tion within t he
horiz on cu rve, we may High Freq ue ncy Con d itions

evaluate an addition as: H = Alt ho ugh th'C"V' ariat ion on
1.42 "jE, whe re H is th e calculated AOS an d LOS
horizon extension in mi les times is not a lways con-
and E is the e levat io n above, s iste nt, th e gener al and
sea level in fecL"ln m y case H -- 'average effec t may be seen on
~ 1.42 V (95 + 65) ~ 18 th e graph values of Figs. 1
miles. That is neither here nor and 2. At th is poj nt let me
t here in terms of t he 3000 say tha t I do not feel t hat a
mile slant . range ~f OSCA R at - "Sufficient nu mber of measure-
ho rizo n but could add con- ments have bee n take n to
siderab lv to those in mile f ully substant iate the eff ect ,
high cities like Denv er and as time, particularly du ring
Mex ico. Any b locks to t rue daylig ht h o urs, is very
horizon may be fou nd by t he 1im i t e.d . Fur thermore, a
examination of co nt our maps num ber o f spe ci fic var iables
an d plo tt ing ou t th e he ight nee d t o have attent ion, e.g.,
aga inst distance o n graph, t he path preference uf nor mal
paper to find t he true co n- HF commu nication at t he
tou rs of the rad ius of true time of measurement , the
hor izo n arou nd one's QT H. skip distance) and a further
( Fo rtu nat ely, flat o ld No rfo lk relation ship to th e t ime of
suffe rs from no high hills.) year. It did seem that ultra-

We now have a means of dista nt OSCAR audi bi lity was
f inding the precise time , say more consiste nt with 'sho rt
plus or minus 15 seconds, skip condi tions) i.e ., ioniza-
whe n t he satell ite comes into t io n of the lower layers) t ha n
our capture. If t here is no with lon g skip propagation
ba rometr ic lift, minimum assoc iated with the F2 lay ers.
solar activit y) and it is we ll But more wor k nee ds to be
into t he night) OSCAR wi ll done on this subject. Wha t
ap pear exact ly on schedule, was apparent from t he orbi ts
almos t sim ultaneo usly o n the samp led was threefold:
29.502, 145.9 71, an d 435 .1 1. Th e higher th e apparent

The Standard
Many means of extrap ­

olatin g t he precise crossi ng
t imes of t he satel lite over
one's h ori zon, calcu lated
from the equa toria l satellite
crossi ng t ime and pos ition,

those of through-sate ll ite
communication alone. 7

T he fo llowi ng associations
between what can be fo u nd
by l i st e n i ng and using
OSCAR for t wo-way com­
munication, and what may be
for thcomi ng by wa y of HF ,
VHF, and UHF (including t he
effec ts of auro rae, t ropo­
spheric and sporad ic E in
commu nicat ion conditions),
will be evidenced in an
attempt to show t hat th e
a mateur radio sat ellites can
give a valuab le po inter to
assist those keen to exploit
t he imp roved, and in some
cases impaired, propagat ion
tha t is effe cted.

15 " 5 j

dow nlin k, t hough, and rarely
accessed both at the same
ti me.S ,6

Equally unfo rtu nate is the
fact t hat rarely does t he 432
MHz uplink seem to exceed
the line of sight by mo re t ha n
about one-and-a-half minutes,
with in the limitations of my
experie nce.

Wh at appea r to b e
an oma lies between the
var ious freq uencies ' beh avior
patterns an d the apparc nt
cont radic tio ns to cu rrently
accepted textboo k th eor ies
may be th e subjec t of a
future articl e whe n a suffi ­
ciency of da ta has been
gathered to give a reasonably
stat ist ically sound degree of
collated evide nce . Alrea dy
t he infor mat ion obtained and
its re lat ionships to other
phe no mena of int erest to th e
ra dio ama teur arc enough to
show t he value of t he OSCAR
satelli tes in fields ot her than
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Fig. 6. Horizon geometry. True line-o f-sight path calculations and structure for con trol use. For
ground range [subsatellite point to observer) (for use on great circle map), multiply Earth radius
by angle formed by it and 0 5CA R radius in radians. This angle = e = cos' l of Rad
Earth/Radius OSCAR = 3964/4884 = 0.87 76298 = cos e = arcos of 0.8 7763 in radians =35°
45' =0.6238 radians. 0.6238 x 3964 =2472. 7432 miles on great circle + ex tra horizon.

For horizon crossing point (by Pythaqorus}: Draw line from Earth 's center to surface =
Earth radius = 3964 miles (mean). Draw line from Earth 's center to OSCA R = satellite path
radius = 3964 + 920 = 4884 miles, which is the hypotenuse o f the right angle triangle with 90°
at the observer's point when "seeing" the satellite at horizon . H2 =A2 + B2 :. rod. OSC2 =rad.
Earth2 + slant ranqe? :. rad. OSC2 - rad. Earth2 = slant ranqe? =4884 2 - 39642 =23853456 ­
757/3296 =8740760 m iles. vi8740760 - 2853 miles =slant range.

re

the effect is virtually unno­
ticeable, and a normal access
p roceeds. To differentiate
between the HF effect and
the VHF effect , which do not
always go toget her, it is
ne cessa r y to a lte rna tely
monitor one 's own retu rned
signal, and relat e this to th e
beacon for comparison. To
the observer, the transpo nded
signal, even in good VHF
openings, will rarely be heard
more than two to three
minutes at best on the down­
link at extr a horizon times,
a lt h o ugh other o bservers
closer to the downlink have
repor ted conti nuing copy for
lip to seven minutes after
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one 's own returned signal,
wit h marked flutt ering and
very rapid QSB at high
maximum to low minimum
values when the satellite is at
low elevat ions, i.e., just over
the horizon at both AOS and
LOS times.
2. A marginal sub-ho rizon
access with the signal po pping
up suddenly for very brief
periods prior to and post the
expected path t imes.

The beacon at these ti mes
is marginally affected also,
but not to anywhere near the
extent of t he upl ink signal:
With increasing elevat ion, t he
evidence decreases propor­
t ionately. At high altit udes,

10 12 ~ ~ 18 W 2 2 2 4 2 6 2 8 30

A PPA R E NT IIIUF IN ME GAHERTZ

Fig. 5. Mean average Signal strength of beacon to apparent
MUF of same values.

equates the line-of-sight path
to the satellite.

While we are dealing with
HF condit ions, let us ment ion
that curse to th e HF man,
and the blessing to the VHF
enthusiast - aurorae. The
period leading up to an ·
aurora will co mmence with
an elevation of the sympto ms
of goo d con dit ions, with an
added sympto m of great ly
increased noise and a marked
deterio rat ion of t he quality
(to use another subject ive
term) as the satellite nears the
po la r a reas. Immediately
preceding the actual event,
t ransponded signals will be all
but wipcd out by no ise and
suffer from severe particulate
modu lation sounding like an
old spark transmission. The
signals may still be heard
post-horizon in the noise for
up to several minutes befo re
to tal loss. More will follow on
this subject in the VHF con­
text.

Very High Frequency Condi­
t ions

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

usable frequency was, the
weaker the OSCA R down link
signal was on 29.50 2 MHz
prior to horizon loss of signal
pr e d icted time, and the
weaker it was at post-horizon
at acquisit io n of signal t imes.
2. The increase of maximum
usable frequency for HF
communication was indicated
also by t he st rength of the
downlink signal prior to
expected AOS and afte r
expected LOS.
3. The high frequency propa­
gation possibilities tended to
coincide with an increase of
t he t ime fo r which t he ten
meter do wnlin k and beacon
were audible both befo re
officia l AOS and aft er its
LOS.

A further fact or is the
increase of noise, bot h on t he
d o wnlin k frequency band
itself, and upon the tran­
spo nder's own downlink.

At this point , two require­
ments must be pointed out.
The first is that th e observer
must be equipped with a
rea so nably high antenna,
preferably with some gain, as
high gain at low angle is an
essential to observe these
proxim at e-to-horizon effects.
It is assumed that the keen
DXer will have thi s require­
ment. Second, it is normal to
copy reasonably good signals
both befor e and after t he
above-ho rizo n t ransit for up
to three minutes if the pat h is
in daylight. In low MUF dar k
pat h co nditi ons, the signal
will no r ma lly ext inguish
prompt ly at t he predicted
LOS and arise prompt ly at
AOS. We may summarize by
saying tha t the longer and
slower th e beacon signal
decays, t he bett er t he pre­
dictor value for favo rable HF
conditions.

Fig. 3 shows the cont our
lines fou nd at t his QT H with
the ext ra path OSCAR detec­
tion, i.e., anyt hing observable
above noise in three sets of
subjective HF propagations.
T hese . are gro uped int o
" good," shown by the co n­
t inuous contour, " fair," as
shown by the dashed con­
tour, and "nil," as shown by
t he dott e d Iine, which
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they track OSCAR, and place
yo ur receiver o n t ha t fre­
qu ency co rres po nding with
the a ppropria te uplink f re­
quency o n th e 432.1 25 to
432.175 MHz in pu t to t hat of
t he 145 .875 to 14 5.92 5 MHz
do wnlink upon whic h you a re
hea ring t he m, allow ing for
the Doppler shif!.2 ! It is
q uite amazing how man y
o pe nings occu r at 43 2 MHz
wh en no QSO s a re evi de nt
upon th e no rmal direct path
freque ncy range. It see ms
m an y l is t en , bu t few
transmit, so everyone ass umes
the ba nd to be dead. OSCAR
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th e no rmal line-o f-sight pa th
can be detecte d fo r periods of
up to one min ute. What is
mo re noticeable is th e slow
rise of the tr an sponded
uplin k signal returned down
on t he t wo mete r band, as
dist inc t fr om the more usual
sudde n ar isal of t he down­
link . When openings are
im min en t , ra p id flutter
cou pled wit h so me d ifficu lty
of access at very low ang les is
observable. Possibly a be tter
metho d is to ca lculate whe n
stations in t he worka ble area
will be beaming at low angles
over t he t op of your QTH as

I
I

I
I

Fig. 7. Possible theory for sub- or post-horizon audibility: A t high MUF (dense ionospheric
layer) times, the OSCAR signal may enter via less ionized areas according to solar-radiation
points. This is thought to be unlikely as its observed signal strength is greater than that
expected by such a path. - - -~

Ult ra High Frequency Open ­
ings

Ultra high frequency ope n­
ings are di ff icult t o detec t by
t he excl usive use of OSCAR,
but some small ex te nsion t o

prior t o th e sp rea d t o one 's
parochi al observance area on
the direct path. An eve n
ea rlier indicatio n ca n be given
by t he foll o w-on of a per iod
of high MU F conditions due
to en ha nced solar act ivity by
fo llow ing the post -hori zon
ten me te r signal, fo llowed by
norther ly sc inti llation and
tona l degredati on.

Fig. 8. OSCA R signal may enter through a low ionized area) reflect from Earth, and then return
to a reflective F2 area to be returned to observer. This is highly unlikely as signal strengths are
far in excess of those expected (if any).

official ex t inction . It is also
ap pa rent at t imes of good
tr oposp her ic conduction that
the pred icted bea m path is
not always true. A swing of
t he bea m carrying th e uplink
signa l will often improve th e
do w nl ink s t re ngth co n­
siderab ly by up to a 20°
variatio n in azimuth and
so me 30° in elevation. The
normal po larization prefer­
e nce roll pat tern' 5 JI 6 JI 7 JI 8

is bro ken , with qu ite rapi d
c ha nges in t he pre ferre d
linear ho rizo ntal or ver tical
normal patte rn that is usual ly
serialize d.

Th e ab ove effects ma inly
app ly to char acte ristic be ­
hav ior ind icatin g troposp her ic
o penin gs.

Wit h sporadic EJ t he
effects are sim ilar, but, instead
of t he usual evening effects,
are more no rmall y presen t in
the central da y peri od s. Now
th e flutter a nd rap id fad ing is
far mor e intense an d ta kes
p lace whe n OSCAR is at
quite high elevations . Sudden
ex tin ctio n and pop -up of t he
uplink signal is far more
evide nt . Observati on of t he
VHF beacon also shows a
similar p ronounce d effect,
which, like th e VHF uplink,
is also subject t o irregular
pol arizati on f luc t uati ons at
high elevati on angles .

Auro rae prod uce a degree
o f de gr a d ati on o n the
stability and tone of the VH F
beacon as t he satel lite nears
the aur oral zo ne . But what
are far mo re dist inctive are
the iso lated uplin k returns,
which may be q uit e sepa r­
ately effected with a to ne
"A" retu rn on the te n meter
downlink.i " J

2 0 Ofte n un de r
a ur or al con ditions, eve n
separa te GM stations have
been observed with t he char­
acteristic au roral no te, while
other northerly stations have
been virt ua lly free and other
mo re so u th e rl y statio ns
to tall y f ree . Thi s indic ates
that aurorae can be qu ite
spec ific to a relat ively small
area, wh ich is su rp ris ing, but
rea dily and fre qu ently o b­
served. OSCAR gives a mea ns
fo r th e ea rly de te ction of
fo rthcoming auro ral o pe nings
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Further Reading

"OSCA R Anaprop . . . Theory
a nd Pra ct ice:' G3 10 R, in OS CAR
News No. 5, A ugust 19 74. Pa ges
1 5-18 give t he ma t he mat ica l
fo rmulae req ui re d for t ru e ho ri­
zon slant d ista nce s and su b­
satellit e g-ound d istan ce s.

Ph otocopies of OS CA R News
items ma y be o bta ined from th e
AMSAT -UK librarian , GB KME,
OTHR , at 3p. or equiva le nt in
IRCs per page and p ostage co ver­
age.
OSCAR News is the o ff icial
jo urn al of AMSA T-UK, Ed itor Dr.
Art hu r Gee G2 UK , QT HR . Mem­
bersh ip in AMS AT ·U K is £3-00
mini mum do nat ion pe r ann u m ,
wit h for ms fro m the Mem bership
Secret ary an d T reasur er , James
Keeler G4E ZN , OT HR .

" Australis Osc a r-5 Ionosph e ric
Propagat ion Resu lt s: ' Ray So ife r
K20BW (now W2 RS) .
2. CO, May 1970, p . 50 , "1 0
Meter Anoma lous Propagation
wit h Au str alis Oscar-5 ," K. J .
Doy le.
3 . Sp ac e Comm un ica t ions ,
AR R L Technical Sy mpo siu m , p .
8 5-9 1. " Oscar 6 o ver Western
Eu rope," Pat Gow en G3 10 R ,
Septem ber 19 73 .
4 . A MSAT Newsletter, Vo l. V I,
No . 2 , 19 7 5 , "Abnormal R ecep­
t ion of Osca r 6 Signal s on "T en
Mete rs," re po r t by VU2UV.

5. A MSAT Ne wslet te r, Vo l. V II,
No . 4 , Decem ber 1975, repo rt of
SDX OSO by Bud Schu lt z W6 CG.
6. A MSAT Newsletter. Vo l. V III,
No . 1, March 197 6 , report of
sam e SOX OSO by Pat Gowen
G310R .
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gations over. Ideally, he
would be equ ipped with iono­
spheric sounding equipment,
fine Doppler measurement
for det er mining position and
path , and narrow beam an­
t enn ae . Th is article is
intended to stimulate t his
approach , as well as to show
readers that, wha tever the ir
field of interest with in the
wide framework of amateur
radio, the AMSAT-OSCA R
spacecraft are a valuable
p oten ti a l asset to their
particu lar aspect. -
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Fig. 70. Possible theory for sub- or post-horizon audibility : simple refraction occurring due to
angulation of signal as it transmits an area ofhigher ionic density .

pro duces know n act ivity on
kno wn fr equencie s with
know n beam direct ions and
gives a valua ble guide to th e
sta te of th e ban d.
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19 76 , p. 3 . " Ge ne ra l News."

Fig. 9. Possible theory for sub- and post-horizon audibility: At critically ionized areas, the 2 0. A MSA T Ne vv:.'e.tter , Vol.
OSCAR signal may enter as a conduction signal upon an "open-ended" duct at the dusk VI II , No . 1, . March 1976, p . 2 7,

daylight attenuator, hence "conduct" to permit the observer to hear re-radiated Signal from the- >-~~r.t ~~~~~o,:; :;tt~r~. 8 , Dece m­

scattering ionized belt. ber 19 74, p . 12 , " A calculat or for
f ind ing Freq uen c y Re lat ionships ,
wi th posit ive and nega t ive Dop­
pl er Sh ift s," OH 2R K.
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SCR 1.000
State 01 the Art in VHF Filf Repeaters

Optional Cabine t
$ 130.00
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J im Wood W3WJ K
Trustee WR3A HE

Butler Count y Amateur
FM Assoc .

Mars PA 1'604 6

" The Model SCR 100 Receiver has
pro ven to be a fine unit. We have had
it in op eration fo r nearly a year and
it has been entirely troublefree."

H. Townsend
Stone Harbor Amateur
Radio Klub (SHARK)

Cape May NJ

UWeare qui te p leased with the opera­
tion of the repeate r and are very
proud of it: Thanks for producing
such a fine p roduct. °

D. Totel W9NJ M
Wheaton Community
Radio Amateurs, Inc.

Chicago area----° During the first part o f the year I
bough t a repeater from your firm
and I thought you might be inter­
ested. ~ know it is working out just
f ine. You have a product that more
than meets the specifications you
claim . . . In the receiver you have a
winner, the in term od is neg7@ible . ..
We .beue. menv other repeaters both
amateur and commercia l in th e area
and as o f yet no problem .. . In
closing, I would like to thank you for
producing a product that does what
is expec ted o f it. In this world one
seldom gets whet he pays fo r; I feel
our group has bough t and received
our moneys worth. °

. Jim Todd WA5HTT
Dallas TX

,e The SCR1000 - simply the finest repeater available on the amate ur market . . . and often compared to "co mmercial"
units sell ing for 3-4 t imes t he price! This is a 30Wt. uni t , with a very sensitive & selective recei ver. Inclu ded is a bu ilt-in
AC Su pply, CW IOer, full meter ing and lighted stat us indicators/cont ro l push-b uttons, crys tal s, local mic, etc. Also
provided are jacks for emergency power, remote co nt ro l, autopatch, etc.

• A full complem ent of opt ions are avai lab le : Dupl exers, Cable, 'P L' , HI/ LO Power, Auto patch, Racks , etc. Please Inquire.
• Th e Spec Co mm Repeater System . . a sou nd inves t ment . .. ava ilable only by direct factory orde r. $950.00 Amat eur

Net. Comm ercial price so mewhat higher.

• Repeater Boards & Assemb lies Also Availab le : 5CR lOO Receiver, 5CT 100 Exciter/Xmt r., BA10 30Wt. Am p., CTC 100
CO R[rimer /Con tro l Board, ID100 IDer - Inquire. (See pre vious ads in 73 .)

Call or write t oday and get the detai ls! Send for Da ta Sheets!

pC! SPECTRUM COMMUNICATIONS sa
1055 W. Germ antown Pk ., Norristown PA 19401 (215) 63 1· 1710

..... Form erl y o f Worcester PA - - --- - - - - --- - - - - - - "\.
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the ultimate DX test!

OSCAR Mobile

B ASE STATI ON

U PLI N I< 432.15

MOBILE STATION

!l
O SC AR 1
POLA R ORBI T
9 0 0 M IL E S UP

~~
/ / « s .ss

~ ~

Fig. 7. Mobile to base station operation via satellite.

so u t h to north equator
crossing. Fo r each overhead
orbit, they are in good signal
range of the relati vely limited
capabi lity of simple vehicu lar
ante nnas for abo ut 15 min­
utes. There will also be
about 10 minu tes of good
signal strength on the o rbits
two hou rs before and two
hours afte r the overhead pass.

Thu s, for OSCAR 6 and 7,
there have been t hree usable
orbits in the evening for the
so u t h to north equator
crossi ngs and three in the
mo rning for the nort h to
sout h crossings. This yields
for bot h sate llites about tw o
hours total communication
time for a 24 hour period.
Th e overhead orbits occur
abo ut 9 am and 9 pm local
t ime. There are some varia­
t ions to this patter n which we
don't need to go j nto here. A

ments and antennas which vehicular station in the polar
have been found wor kable. region s will access the satel­

lites on every orbit .Fig. 1 illust rates the basic
con cep t of mobil e to base To kno w what tim e to use
stati on comm unication vla the sate llites at yo ur location,
sate llite. Th e upl ink an d you keep in the vehicle a
d ow n lin k frequen cies arc ta ble published by W6PAJ
widely separated, yielding. sho wing the- 'thne of the
with out filters, a bu ilt-in equator cros sing and the west
du plex operat ion. You are, longitude for every or bit for
t herefo re, able to hear not every day of the year. To the
only t he signals of the stat ion....· equator crossing time, you
you are talking to, but yo ur add th e tim e fo r the satellite
own signals as well - giving a to com e withi n_Dmge. For
co nt inuous indicat ion of how exampl e, at Albany NY, for
well you are accessing tn e- · -an overhead or nearl y over­
t ransponder in the satellite: head pass, 4 minutes arc

The current OSCAR 6 and a d de d to the publi shed
7 satellites arc in approx imate equat or crossing t ime for the
polar or bits at 900 miles eve n ing passe s and 34
above the eart h. Both corn- minutes to the mo rning
plete thei r o rbits in about 1 crossing time . These times,
hour and 55 minutes, ad- from experience, allow the
vancing abo ut 30 degrees .of sate llite to get high enough in
west lon gitude with each the s ky t o be read ily

Try

USA via the OSCAR 6 satel­
lite from northern Canada
and Alaska , when poo r propa­
gatio n conditio ns in that area
render ed the HF amateur
bands useless. Other amateurs
have successfully used t he
sa t ellites to co mmunicate
from a boat in the Florida
Keys, from an airplane over
the Pacific, and from vario us
auto mobile inst allations. Th e
purpose of this art icle is to
discuss how the OSCAR satel­
lites may be used from a
vehicle and give some ex­
amples of equ ipment arrange-

Fred J. Merry W2 GN
35 Hj ghJand Dri ve
East Green bush NY 12 06 J

T he availab ility of ama­
teur radio communica­

tio ns via sate llite has opened
up an entirely new medium
for reliable, lon g o r short
d istan ce vehicular comm uni­
cat ions. The ama teur radio
mob ile station equipped for
satellite communicatio ns is
no longer limite d by the
range of ter restrial FM re­
pea ters, locatio n, or HF
p rop agation vagaries. For
example, K8 MYN, using the
simplest equipment in his
vehicle, was able to mainta in
consiste nt contact wit h the

Toddy's equipment - 3 transceivers: 2m, 70 em and low band.
The 2m FM is in the upper left. Solid state amplifiers for the
2m and 70 em are in the trun k. Antennas: 5/8 wave for 2m
and 70 em ; Hustler for lam and other low bands.

r----­-'-'
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Transceiver as in Fig. 3 showing the tunable receive converter
on top of the FT IOI.

Power amp on 432 as in Fig. 3. There are 2 power supplies ­
12 V de to 300 V de and 12 V de to 1600 V de - and a 12 V
to 115 V ac converter. That 's a lot of equipm ent to generate a
100 Watt plus SSB signal on 432.150.

Table I. Note: At a range of 7000 miles (satellite overhead), the (S+N)fN should be 26 to 30
dB. From these figures it can be seen that very effective communication is possible.

-,

year period of operation on During March, 1975, af ter
th e roa d in various states here a few months of experience
in t he East, it was very effec- wit h t he then new OSCAR 7,
tlvc, accounti ng for hund red s it became appa rent tha t the
of contacts wit h oth er arna- outsta ndi ng signals f rom th e
teu r radio op erato rs all ove r Mode B transpo nder wo uld
t he USA and Canada, as well prov ide a new level of pcrfo r­
a s a few co ntacts with rnan ce v from a vehicle. Th e
Europe. The excite men t of first ex periments used a tr ans­
t hese ear ly operations wit h . ceiver arrangem ent as shown
OSCAR 6 will be lo ng in Fig. 3.
reme mbered by t hose who Th e uplin k-star ts with t he
part icipated. Thi s operation same regular a~--; teu r band
was all done with a telegrap h t ransceiver as was prev ious ly
key - not the bes t mo de used for receiving OSC AR 6.
from a moving car. Practic ally- .....T his is in the f ro nt of t he ca r,
all operation was, in fac t, so th e transmit frequency
do ne with t he car parked. As ca n be controlle d fr om the
ment ioned prev iously, t his driver 's seat. A le w power
t yp e operation was a lso output (1 ' Watt ) availab le
acco mp lished by several oth er --r ro m th is part icular uni t is
amate urs, using simil ar equip- cabled to the t runk, and
ment set ups read ily avai lable con necte d to a transmitti ng
fro m su ppliers of amateur con vert er (28. 150 to 432.15
radi o eq uip men t. M Hz) . Th is co nve rter

accessible fro m t he ca r ante n­
nas.

T he conservative range
ove r whic h you can "se e" or
access th e OSCAR 6 and 7
sate llites from a vehicle is a
circle centered on yo ur loca­
ti on about 2000 miles in
rad ius. If your location is free
from obstruct ions, you will
be able to hea r your own
signals ret urn from the satel­
lite at th is range and be able
to communica te with any
sta t ion having an overlappi ng
ran ge dur ing t he period of the
overlap.

With regard to th e mo de
of transmission , the linear
transponders in t he satelli tes
will retransmit any mo de that
is offered. To conserve powe r
and bandwidth , SSB an d CW
(Mo rse code ) are t he pre­
ferred modes.

OSCAR 7 Mode B has
p rodu c ed o u ts t a n d i ng
ve h ic u lar com munica tions.
Based on calculations by
Perry Klein of AMSAT, Table
1 shows t he lin k calcu lat ions
for Mode B using ex peri­
mental equipment in my car
as an exa mple.

With th is brief background
of how vehicle co mmunica­
tion s are established throu gh
t he OSCAR 6 and 7 sate llites ,
we now describe some equip­
ment arrangem ents in the
vehicle which have been used
successfully.

In March of 19 73, a few
months afte r OSCAR 6 was

launched, th e equi pmen t
shown in Fig. 2 was installed
in my automobile. For the
up link, th e eq uip ment con­
sisted simply of a regular
amate ur typ e 10 Watt F M
transce iver , equipped with a
coup le of crystals in t he
up link passband and arra nged
for key ing the driver stages.
An 80 Watt so lid st ate ampli­
fier was located in t he tr unk.
A stan dar d 5/8 wave base­
load ed whip was t he antenna.

F o r t he do wnlin k, a
com mo n am ateu r band trans­
ceiver tuned to the downlink
freque ncies around 29.5 MHz
and a loaded whip cut to t his
freq uency did the job very
well.

The fi rst use of OSCAR 6
fro m a vehicle was made with
thi s simple setu p. Over a two

Upl ink (at 43 2. 150 MHz)
Transm itte r po wer x ante nna gain == E IRP == 100 Watts
Free space path loss (at 2 00 0 mil e ran ge) _
Pola rization mi sma t ch (lin ea r on ground, c ircu lar at sate llit e )
Net no minal rece iving antenna gain at spacecraft

Rece ived signal at inpu t to spa cecraft t ranspo nder

Downlink (at 145.950 MHz)
Satell ite tr ansponder o utp ut po wer (with -109 d Bm

inp ut signa l}
Net nom inal transmitting a nte nna ga in at spacec raft
Free space path loss (at 2000 mil e ra nge)
Net no min al au tomobile receiver a nten na gain

(inc lud ing tra nsm issio n line loss )
Polarizati on mismatch (ci rcula r at sate fltta. Hnea r on gro und)

Rece ived signa l at inpu t t o a utomobile receiver
Recei ver noise (bandwid th == 2.4 kHz, noi se f igu re == 3 d B)
RE CEIV ED (S+N)/ N

+50 dB m
- -156 d B

-3 dB
Od Bi

-109 dBm

+30 d Bm
o d Bi

-146 d B

+2 dB i
-3 d B

-117 dB m
-13 7 dB m
+20 dB
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CONY,

2 M ETER UPL INK
A NTE NNA

10 ME TER DO WNLINK
A 'HEN~A

."

2 MTIl AM P
10 0 WATT

ElL OWE R

r-------, 43 2 .1
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6 V 4 C

115 VAC

28,15 U5 8

TUNE

2 MT R FM 14 5 .9 5 M Hz
XCVR lOW

' 250 - 50 +350 .- 160 0

Fig. 2. Simple equipment for vehicular satellite communica­
tions.
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W3TMZ was first QSOed fro m the car via OSCAR 6. The other
cards are from the first few days ofoperat ion.

develops about 3 Watts on
the uplin k frequ ency . A str ip­
line tu be type power am pli­
fier brings this low power up
to the 100 Watt level. A short
run of RG-8 cable to a
g round p lan e a n ten na
mou nted on top of a standard
mo bile whip co m pletes the
uplink equipment. A rather
invol ved power suppl y was
requ ired to supply all the
vari ous voltages required by
the tube type upl ink eq uip­
ment in t he tr unk.

The downli nk receiving
equipment, since this was to
be a transceiver installation,
required a special rece iving
converter to conv ert the
14 5 .9 5 0 MH z pa ssba nd
dow nlink signals to 28 .150 (±
2 5 kHz) for t he transceiver.
The crystal in this conv ert er
had to be on the high side of
the signal to restore the fre­
quency inver sion crea te d by
the sate llite tra nsponder. The
crys ta l also had t o be offset
to adjust for the small fre­
q uency tra nslat ion ir regu­
[arit v in the sate llite tra ns­
ponder and to provide con­
t inuous tu ning to adjust for
t he Doppler effec t. A crysta l
tuning capacitor equipped
with a vernier dial was
employed to fac ilit ate this
adjustme nt The antenna for
the downlin k was the same
5/8 wave base-loaded whip
previously used fo r u plin k in
the OSCAR 6 experiments.

Thi s array of up link and
downl in k equipme nt was

tested ou t thoroughly on the
bench by actually comm un i­
eating via the satellite. The
car insta llation called for a lot
of head scratching on equip­
ment loca tion - pa rt icular ly
fo r the various powe r
supplies.

Murph y must have been
looking the ot her way, be­
cause whe n I finally tried the
installation out fro m my
driveway on th e first available
orbit, I was rewarded with a
solid SSB conversation for
ove r t en m in u tes with
W2 BXA in New Jersey.

Oth er than a mino r prob­
lem in the high voltage power
supply, th is insta llat ion was
in t roublefree opera tio n for
more than two years with
impressive result s. Par ticu ­
larly on the morning passes,
when the 7B t ransponder was
lightl y loaded, the return SSB
signals were very st rong. It
was easy to work Europ ean
stat ions as well as all of North
America and the Car ibbean .

Operat ion in motion is
quite practicable with no
observable difference from
parked. On one occasion, a
specia l test was carr ied out
whe re the car was kep t in
con tinuous motion while the
mike was kept continuou sly
ac tive for an enti re orbit. The
signa ls from t he car were
copied by man y stations all
over the East and Midwest
with exceptional clarity . In­
mo tio n operation does have a
little problem wit h t wo-way

12 VOC

Fig. 3. Transcei ver ty pe equipment used in W2GN mobile for
SSB communications via OSCAR 7 Mode B.

co ntac ts due to the need fo r sta te linears for both bands
frequ ent adjust ment of th e (2m and 70 em) in the tr unk
receiver to account for the - going who le hog, so to
Dop pler shift. One hand on speak.
t he stee ring wheel and one on Avregular ham band t rans­
the tun ing dial leaves the ceiver plus the usual FM un it
mike in midair. . . provides a capability for all

A 2 meter sideband trans- sate llite and nearly all regular
ceiver was next installed to modes of operation on t he
supplant th e receiving con- ham ban ds. Th e ante nnas
vertc r describe d above. Th is cont inued the same - base­
yields the co nvenience of loaded whips o n 2m and 70
being ab le to hear your ow,."..· cm and center- loaded whip
downlin k signals, an inter - for ten meter do wnlink. We
esting and imp or tant aspect have come a lon g way in the
of sate llite o perat ion . In this equ ipment . dep artment since
se tu p, the tra nsceiver usedto, . . OSCAR 6 was launched in
generate the SSB signal on October of 1972. All of the
28 .150 was installed in the gear mentioned takes up little
trunk, taking all the clutter space in the vehicle. T he
out of the fron t of the car. availability of satellite com-

A number of successful mun ications has helped to
demonstrations were con- stimula te thi s development.
ducted at various hamfests As the AMSAT program
and meetings here in the for future sate llites unfolds,
Nor theast . Th e SSB voice we can ex pec t mobi le. opera­
signa ls comi ng down from the tlon via satellite to be a
OSCA R 7 Mode B tra nsla tor regular part of the da v-to-da y
inva riably gave good loud- ham opera tion . Cont inuous
speaker copy to large grou ps coverage via satell ite must be
by exte nding an audio line held as the ult imat e goal,
from t he car to the meeting either th rough use of high
hall. altitude satellites or by oper-

432 MHz SSB t ransce ivers a ti n g se ve ra l satell ites
and linea r amplifiers became properly spaced at a lower
available during 1975, so we altit ud e.
co nti nued the . cquip me nt Once t hat is acco m plished,
saga, and, in early 1976, in- t here will be no barrier to
s tailed a 43 2 transceiver co m municat ion by amateur
alon gside the 144 un it in the radio from any point on t he
front of the car and solid Earth at any time.•
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STILL
UNDER
$50 ·· ·

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 dependabi Iity, look at its features and
specifications . . .and the reasons for its unparal­
led popularity will be obvious .
FREQUENCY RANGE: A ll ama teur bands 80 through 10 meters,
MODES OF OPERAT ION: SSB upper and lower
sideband, CW and AM.
SOLID STATE VFO: Ver y stable Colpitts circuit
RECEIVER OFFSET TUN ING (ClARI FI ERI : Provides ± 5 khz .
va riat ion of receiver tu ning wh en switched ON.
FR EQUENCY ST ABI L1TY: Less than 100 cycles afte r war m-up .
and lessthan 100 cy cles for plu sor minus 10% line vo lta ge change .
INPUT POWER : 300 watts PEP, 240 watts CW

-
A F BANDWIDTH : 300-2700 ep~

RECEIV ER SENSITIVITY: 1/2/i':'input SI N 10 d B
AGe: Fast attack slo w decay for SSB and CW.
SELEC TI V I TY: 2.3 khz. (-6 dB l ,4 khz. (-60dS)
IMAGE REJECTION : More t han 50 d B.
A UDI O OU TPUT: 1 watt at 10% distort ion .
A UD IO OUTPU T I MPEDANGE...I}.ohms and 600 ohms

- TUBES AND SEMI CON DU CT ORS: 16 tubes, 15 diodes, 7 t ransisto rs
ANTENNA IMP EDANCE: 50-75 oh ms
CA RR I E R SUPPRESSION : -40d B or better
SIDEBANDSUPPRE$SION: -50 d B at 1000 CPS
THIRD ORDE R I N T ERMODU L ATION PRODUCTS: -30 dB {PEP )

TEMPO ·'ONE" TRANSCEIVER $399.00
AC/ON E POWER SUPPLY . ... .•, $ 99.00
TEMPO V F/ONE External VFO $109.00
CW FI LTER KII. . . . . . . . . . . . . .. . $ 46.00

Tempo RBF-1
Wattmeter
An inexpensive , in-line
Wattmeter and SWR bridge
for use w it h 'any t ransc eiver,
transmitter, or amplifier
from 1.9 to 150 M Hz. Test
and tune for maximum
output or for monitoring
on-the-air performance.

Allows selection of watt meter scales of 0-200 watt s or 0-2000 watt s.
Insures consis tent, efficient transmitter operation .

As w it h al i Tempo equipment , the RBF-1 delivers performance value
far beyond its price. Onl y $42.95

JI::
~ Tempo DM-20 Desk Mike

Features PTT and LOCKr. switches. Con verts easily to
high or lo w impedance (600
or 50k ohm). Only $39.00

Prices subject to change without notice.
AVAILABLE AT SELECT DEALERS THROUGHOUT THE U,S.

HOor!HadioH3
11240 W. Olympic Blvd., los Angeles, Calif. 90064

213/477-6701
931 N. Euclid, Anaheim, Calif. 92801 714/772-9200
Butler, Missouri 64730 816 /679-3 127
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Touchtone
Tic Tac

,
.0>8 • A<:8 .. > 8 ' .0" 8

TIL levels, and from one-of­
ten code to BCD. A set of
sto rage latches allows you to
e nter a six-digit number
sequent ially, and yet sto re it
as six sets of parallel BCD
data. Now, what can yo u use
it for ?

As described, I use it to
record (or enter manually)
azimuth (3 digits) and eleva­
tion (3 digits) inform ation on
ca n venient cassette audio
tape fo r a given OSCAR pass.
Dependi ng on how yo u do
the record ing and playback,
you have enough t ime on o ne
side of a 60-minutc cassette
to record even the longest 24­
to 28-mlnu te pass in real
t ime. At real ti me, yo u would
start your recording with the
starti ng posit io n coordinates
for yo ur antennas, and then
enter new info rmat ion from
your calculated data (or
Sat ellabeT M) every one-half
minute or so, with the ta pe
always running. Two draw­
backs! One, this can eat up a
lot of tape. Two, it takes as
long to reco rd every pass as
t he pass really takes! I record
and play back- mine a bit
differentl y . By using a circuit
very similar to Fig. 7 (R-S
flip -flop wired gates ) to

record (or manually enterr-· contro l the tape reco rder
IT to nes that are th en run/stop circuit via the micro­
entered into a decoder for a phone third wire, I waste no
one-of-ten number choice. tap e. You build a-second Fig.
These tones are changed ro, __7 leaving off Rs, Cs, Rg, Cg,

and bot h switches, since the
tape control inputs will be
TTL levels. The relay co n­
tac ts are then wired as in Fig.
7 (a) to cont rol th e ta pe,
recorder run /sto p circuit. For
inputs to this ad ded 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 sto p com­
mand . Whenever a # is
decoded from the tape or
direct command, the ta pe
stops. To start the ta pe, any
TTL -co mpatible pulse fro m
high to lo w into pin 9 of the
new Ie will start the tape.
The relay will close and the
tape will run. To record using
t his method, let th e pulse
(from ti mer or elect ronic

Jl,IH Etl NA INPUTS
TO AL L LJl,TC'l a
CO\l P NOT sl m .. ...

TAP E
STAn T
P:.JL SE

method!

Fig. 7. Block diagram.

running unt il recently, the
ti t le seemed a likely one for
t he circuit block diagram in
Fig. 1. What the circuitr y
allows y ou to do is ta pe

• FlESE T

a new

David J. Brown W9CGI
RR 5. Box 39
Noblesvi1le IN 46060

B etween the looks of the
p u s b - b u t t o n p ad

arrangement of the Touch­
tone" and the hit-and-miss
aiming techn ique I had been
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Fig. 2. Decode and store diagram.

ELi DEL IOO

vances o ne position and is
ready fo r the next numbe r.
You can follow through the
coun ter (IC15) and decod er
(IC1 4) up through ICl 4-2 to
IC13-1 to IC13-4 to IC19-5,
and see that the next posit ion
is then half ena bled and needs
o nly the one-s hot pulse from
IC18 when the ne xt to nes
co me alo ng to load the
seco nd posit ion latch (IC8)
wit h seco nd digit BCD data.

'"

8C <> BJ S S

A Z IO

e
113 74 0 4

Al lOO

The one-shot IC18 output
enables half of IC19 and
IC20, 7408, and gates. The
ot her 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 po sition ,
for example, the co unter
7490 (IC15) and decoder
7442 (IC14) wou ld be in the
zero (reset - 1st digit ) posi­
tio n. ICl 4-1 will be low, and
when inverted by IC13-1 to
IC1 3-2 , a h igh results, It sho uld be noted at this
enabling IC1 9-3 to a high. time that the IT pad * key
This high turns on the latch can be used to reset the
e nable line o f 10 -4 and counte r and latch positi o ns.
IC7-13. The BCD dat a for the ICl 6-4 and ICl 6-5 are used in
first digit present on the upside-down gate fashio n,
common BCD bus in Fig. 2 much like IC28-1 and IC28-2,
are transfe rred to the output in that if either high go es
side o f only that latch. It is away fro m the inputs, the
then compared by the 7485 o ut put goes high and reset s
( IC2 1) with the current the counter. ICl 6-5 is also
ante nna BCD read down to used to reset the cou nter
the o ther side of the 7485. when position "6" is reached

Going back to Fig. 3, the in t he 7442, so the coun ter
same lo w fo r a valid TT ton e does not rely on the * to
at IC28-3 that keyed the reset. The positio n "6" reset
one-shot IC18 is also fed to is detect ed as a BC D 6 by
ICl 6-12 and IC16-13, causing ICl 6-1 and ICl 6-2 to IC16-3
a hi gh at IC16-11 and to IC15-5.
IC1 5-1 4. This lo w to high - ........
transit io n when tones are Referrin g to Fig. 3 and
rece ived does nothing at the IC1 7: The inputs to these
co unter input IC15-14; how- gates we re o riginally wired to
eve r, whe n the ton es stop, t h~ -" detect all valid IT pairs, but
condit ion reverses (high to th is leads to bot h limited and
low), and the co unter ad- confusing control. By using
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fed to gates to decode a single
num ber for any to ne pair
received. Outpu t from these
gates is fed to a 10-line to
a-li ne conve rter IC. T his
74147 IC happ ens to accept a
Iowan the 0 to 9 input line
side, and o utputs OCD co de
equ ivalents of the digit that
was entered . This inversion
doesn't bother us, as the BCD
is inverte d again in the 7475
Iatc hes by using the ()
o utp uts. The then BCD code
is fed to a 7485 comparat or
IC to co mpare it with the
BCD code sent down from
the ante nnas. That covers the
signal path , which is really
easy . No w fo r the co ntrolling
part!

Going to Fig. 3, all lines
that enter each half of IC17
are no rmally high during no
ton e. When any valid TT
tones are rece ived , o ne input
line of one half of IC17 (pin
1, 2, 4, or 5) and one input
line of the ot her half of IC17
(pin 9, 10, 12, or 13) will go
low (for the num bers 0 to 9,
but mo re 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 IC17 outputs to go
high, IC28-3 goes low . This
causes the one-shot IC1 8 to
fire for approx imately 5 ms.

clock at 1 or 2 per minute)
start the tape on playback,
and use a mom entary Io w an
pin 9 to sta rt the tape when
you are ready to enter new
data fo r a pass when re­
cord ing. Y ou enter your data
in 6-digit form at shown by
this example for an azimuth
heading of 163 degrees and
an elevation of 4 5 degrees:
Enter by pushing the IT pad
buttons 1, 6, 3, 0, 4, 5, #, for
a 163045# sequence. When
you hit the # key. the tape
wi ll 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, follo wed agai n by
#, and so on. When the timer
plays back the tape , one
6-digit numb er 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 is
used, or data for every one ­
half minute if a 2-pulses-per­
minute is used, etc.

Th e in t er fa co s hown
bet ween the IT pad and t he
recorder is a combination of
the IT pad level cont rol, the
ALe circuit of the recorder,
swi tches you choose to usc,
cables and plugs, and so on.
No t hing fancy, and not
incl uded here due to the
many types of pads an d re­
co rders. The same goes fo r
the interface shown between
the recor der and the TT
decoders in the playback
mo de. It can be any ALC, or
the recorder playback vo lume
contro l, o r anyt hing to hold
the tone levels to about 50 to
100 mV (if yo u are using PLL
decoders). The TT decoders
are also not sho wn, as they
have bee n in many fo rms, in
many magazines. It 's yo ur
cho ice, just as lon g as the
ou tput goes fro m abo ut +4.5
V dc to ground on the o utpu t
line when that ton e is re­
ceived.

Taking it from the o utput
of the IT decoders, the high
and low ton e group outputs
(lows) are fed to an inverter
so that both high and lo w are
availab le for eac h output.
Then the inverted form s are
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t he 163045 example given LED comes on, and th e CW
e a r l ie r, as it p rog resses relay d rop s o ut.
throu gh the d igital hardware. The same t hing happens
Th e 1, of co urse, was de- ind epend entl y in IC24, IC25,
code d and stored in lat ch a nd IC26 for elevat ion. In o ur
IC7 . Th en t he 6 is put in, example, IC24 immediately
decoded, and sto red in latch sees a n A = B (0 = 0) and
IC8, t he 3 is pu t in latc h IC9 , t ran sfe rs co nt ro l to IC25
the 0 in lat ch IC10, t he 4 in unti l 40 degrees elevat ion is
latch IC11, and th e 5 in lat ch reached and an A = B co n-
IC12. Go ing to Fig. 4 , you dit ion is reached in IC2 5.
ca n see by the "numbers" Th en 1C26 takes ove r with an
sho wn in ICs 7 th rough 12 A > B co mmand until 45
just wha t is sto red where. degrees is reached whe n t he

If the relay power is in the up relay (energized until now
automatic rotate mod e of and driving the bea ms up-
Fig. 7, IC28 , t hen the ante n- ward ) dr ops out and th e
nas will begin to move t he elevation stop LED light
insta nt t he first digit is re- comes on. T he system is then
ceived, decoded, and lat ched , at rest, and rema ins so un til
if it di ffer s from t he antenna f urther data st rea ms are re­
posit io n in tha t d igit. Fig. 4 ceived fro m the ta pe-t imer or
also shows t he out put relay by manu al entry.
contro l lines of th e 74855 While on t he subject of t he
under "other 7485 co nnec- relays, Fig. 7 was added so
t ions." T he 7485 has cascade th at data comma nds cou ld be
in puts availa ble at pins 2, 3, enter ed when in the ho ld (no
and 4, and t hese pins are relay power) mod e wit ho ut
used . The overall output of actu ally t urn ing on th e a nten-
the 7485s see n by IC27, pins nas, It is a han dy ove rride,
1, 3 , an d 5 fo r azi mut h, and ~ , because if yo u want to stop
11, and 13 for ele vation, can th e antennas at any time, yo u
be in o nly one sta te at a t ime can do so with a pu sh on the
- eit her A > B, A = B, or A " ho ld" button. Hitting t he
< B. These ove rall ou tputs "auto-ro ta te" b~tton ret urns
are in whatever state the 100 contro l to t he lat ches of t he
IC21 co mma nds un til A = B Tf cont ro ller syste m. Th is
in t hat fC. IC22 th en ta kes _ . also mean s th at you can
o ve r, fo llowed by IC23 cancel a ta ped co mman d by
(a z i m u t h e xa m ple) . For overr iding it with t he ho ld
instance , if we started th e bu tton , e nter a man ual co m-
beam s mechanically at 000 man d and return to auto-
degrees (nort h) fo r azimut h, - --mat ic' by pushing t he auto-
a nd 000 degrees eleva tio n, rotate button.
the fo llo wing would take I inclu ded a panel layo ut
place afte r t he dat a was all in (Fig. 6) to give yo u a start ing
and stored (163045), a nd poi n t. Laid out t h is way, it is
t hen the relay power applied fun cttonal and no t confusing.
w i t h t h e " a u t o -rotate " I used orange plexiglas over
button: IC2 1 says A > B, t h e BE A M 7 s e g me nt
out put A > B, an d the CW displays, 'and ruby red in
relay pu lls in to increase fro nt of t he DAT A entered
degrees azimut h on beam s rea douts to avo id mix-up s.
(increase B data) unt il 100 The hold LED is red, t he
degrees is reached and rC21 auto- rotat e green, and (in my
says A = B in t his digit . Then case) t he CW, CCIV, Dn , an d
IC22 takes over wit h its own Up LEDs are all ye llo w. T he
A> B, o utput A > B, and t he az a nd el stop LEOs are, of
CW relay stays in un til 160 cour se, red . T he panel is gray,
degrees is reach ed and IC22 with black Tf keys with
says A ;; B in th at digit. The n white lettering, so it ma kes a
IC23 takes ove r wit h its own nice additi on to my Drake
A> B, output A > B, the CW equipm ent. In fact, I used a
relay stays in unti l 163 Dra ke speak er cabinet (MS-4)
degrees is reached a nd IC23 and had tons of room left
says A ;;: B, t he azimut h stop over, both on th e pane l and

1412 1 nlol lNG PARTS

1406

@

Th is occ urs when t he tone
pair for zero (H2 and L4 ) are
inverted in le 2 an d appear as
H2 at IC16-9 and L4 at
ICl 6-10 as highs. Thi s ca uses
a low at ICl 6-8 and a high at
IC1 7 -6 , an d with bo th
o ut puts of IC17 high, a valid
numbe r is " see n" fo r load ing
t he lat ch . •

Both * and # are L4 to ne
num bers, but neither has t he
H2 high to ne, so t hey both
are ignored by IC17. T hus, by
wiring t he IC17 high gro up
co rrect ly, and a dding a simple
gate to the low tone group,
on ly th e nu mbers 0 to 9 are
used to load the latches.

I bel ieve that covers the
line by line, so let 's exam ine

, ,
@
74 121

IC # Name Vee G nd
13 7406 14 7
14 7442 16 8
15 7490 5 10·6·7
16 740 0 14 7
17 7420 14 7
18 7412 1 14 7
19 7408 14 7
20 7408 14 7

• Fig. 3. Control unit.
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pin 5 wire d to +5 V dc
instead of H4 where it was,
we de lete t he decoding of t he
ent ire H4 group (A, B, C, and
D lett ers on so me Tf pads).
This allows thei r detection by
NAND gates wired like IC3,
4, a nd 5, without causing a ny
co unte r or latch act ion. After
all, yo u never wan t to enter
t his as dat a . to t he numb er
latch anyway , but you may
want t hem for tape or local
co ntro l signa ls (f uture use l].

A lso, in th e low to ne
grou p in puts, a gate is added
to the L4 inpu t. By doing so,
we set up the low tone half of
IC17 to only recognize 0 of
t he L4 group (* , 0 , #, D) as a
valid num ber to be loaded
into a lat ch when received .
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mation I get is a *, to -clear 1st posi t ion (it sho uld be
the co unte r to posit ion o ne there due to a detected 6t h
regardless of where it came digit posi t ion af ter t he last °
on when power was applied. was entered =-"' but why risk
Then th e D ton e is in my case it?) . The informat ion that
decoded and wired int o an follows is pass data, and the #
aud io monitor (NE555s and" does not shut off t he tape,
spea ker) to form a 1000 Hz- . sin ce you defeated th at
warning tone that in this case circuit. When the tap e reaches
mea ns that longitude infer- the next "c ode" illtQrmation ,
mati on is a ~out to be t he above is repeated (in my
presen ted on the data read-r-rcase : clear, ton e, 057000,
outs. Next, the tape deco des ton e, clear), so that you stop
and displays the digits 0 52 the tape manu ally right af ter
000 o n the data readou ts, th e eq uato r cross ing you
telling me that t he informa- want (072000) . Yo u would
tlo n th at fo llows is for a pass then .p ush th e defeat switch
having a 52 degree eq uator to normal and th e auto -rota te
crossing. The audio warning is button, and set up yo ur t imer
repeat ed . Then the decod ed * to co nt ro l ta pe starts . For the
clear s th e data co unt er to the exact time of t he crossi ng, I
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Push *, th en whichever of the
A th roug h D keys you want
to use for this funct ion , th en
the longit ude of the equator
c rossing for that pass you are
about to ente r next as a 3
digit number, then 0, then 0,
th en 0, t hen the A to D key
you chose above aga in, then
wait 10 seco nds, then push
t he * key to clear t he register
(co unte r), then wait 5
seco nds, then begin entering
your dat a for the pass as
show n befo re.

By opening the ant enn a
circuit with the hold key, and
defeating the tape stop co m­
mand by closing th e defeat
switch in Fig. 7, you can go
d o wn abo ut 30 minutes
ahead of the pass. While
letting the gear warm up
(please!), you begin playing
the prop er ta pe back. Ex­
amp le: An overhead pass for
me is 72 degrees crossing at
the equator, so I take my 52
degree to 77 degree tape (I go
in 5 degree increments o n
either side of an o verh ead
pass here ) and put it on t he
recorder. The pass I am loo k­
ing fo r is the fifth one on this
tape. When the tap e begins
playing back , the first infe r-
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* " l n trod u ci n g A u t o tr a kl".
W9CGI,73, July, 1977.

Fig. 5. Si ~ silicon diode, 50
V, 100 rnA. All RL chosen
for LED used.

REL AY DETAIL

in the box .
This system replaces the

earlier Auto tra k* at my QTH,
but to eac h his ow n. If
you have the RTIY gear, the
earlier system was okay, but
required a lot of hard ware to
get f ro m Baudot to BCD and
the like just to have the ad­
vantage of pre-sto red tape
(paper ta pe in t hat case ). The
advantages of this new er
system override any draw­
backs of not having a hard
copy printout, and careful
la beling of t he cassettes
should eliminate any prob­
lems.

With the average OSCAR
ante nna set up, having tapes
for every 5 degrees of longi­
tude seems to be mo re than
adequate , amo unt ing to some
15 to 20 pass co mbinatio ns,
worst case. All this fi ts nicely
on 2 cassettes in my non-real
t ime syste m. You can get
sneaky as yo u reco rd by using
a pass "code" inform ation
right on the tapes. Let me
sho w you by example. Since
azimut h info rmation is the
closest to lon git ude or surface
informat ion, I chose to use
t hose read outs to locate a
poi nt on a ta pe co ntaini ng
some 4 to 6 passes. When
recording, ahead of each
sequ ence of pass informat ion
enter the following "code":



Fig. 7(a).

tape sto p #, and wou ld wait
there until the timer T + 30
pulse - putti ng you right
back in sync.

Th at sums up the theo ry
and the how-to-tape info rma­
t ion part. It works great, and
allows me to con centrate o n
the receiver instead of grow­
ing a third hand for the
ante nnas. No doub t yo u will
f ind yo ur own uses and prob ­
ably some variat ions, and
that' s good - writ e them up!
I have no beef with anyo ne
who starts with my idea and
improves on it - chances are
\'11 add it to my syst em, too.

Please incl ude an SASE if
you need help. The letter
load has increased with t he
increase in my "articles pub ­
lished " count , but sa me day
an s wers are usually st ill
possible if yo u make yo ur
questions clear and conci se.
Adapta tions and modifica­
tions by you take a while
longe r, since I like to try
wha t yo u did on the hard­
ware here and see what really
happens. -

TO RECORDER
RUNf S TOP CIRC!JIT

b~'"""j, ~ONTROL

OEf E,6,T

1
,"0 'l "

Fig. 7(b).

the " go" button on the timer
to start th e first th irt y seco nd
period , Thirt y secon ds later,
the t imer sends a pulse to the
con t ro ller - ta pe start - and
the T + 30 data is read in and
the beams run to that posi­
tion. At 40 degrees lati tude,
this is always the same as
what you manually loaded , so
you co uld include it on the
tape and let the ta pe read in
the initial co nditio n by turn­
ing the normal defeat switc h
from defeat to no rmal (after
the lon gitud e figures you
want are read and clear them­
selves, but before the f irst
data coordinates arc pick ed
up off the tape - we left
about 5 seconds). This- way,
the decoder picks up the fir st

+v RLY
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SUP P LY

start s the tape, so I listen for
myself even before normal
AOS and then turn off t he
sender. This all mak es every
pass a very repeata ble situa­
tio n - they all sta rt at the
equa to r, and the fi rst tape
info rmation is for equa to r
plu s 30 seco nds. 1 run the
beams aro und to the equator
sta rt point with a man ual
ent ry fr om the key boar d , just
before doing the t imer setup.
Th is way, I have one manual
function to do co ncern ing the
antennas when the satellite
crosses the equator - pushing
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e nte r th e a pproxi mate
azimuth from the Satel­
labeT M, and an e levat ion of
000 degrees. Two reason s:
One, I can sta rt a ll runs with
th e pub lished crossing time,
even thou gh the satellite is
out of range - it is not
always ou t of range! Two,
th is gets the antennas into
a pp ro ximate posit ion for
your AOS positio n anyway,
so you don't have to wait on
them coming around. I use an
automati c call sender that
keys off t he same high to low
t ransiti on from the t imer that

anyo ne.
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TEN-TEC, Inc.
Daniel J . Tomcik

Executive Vice-Preside nt
Sevierville TN

Most hams have listened to som e­
t hing like th is: "We are a doctor here
and have a pat ient du e in our office in
ten minutes, so we will have to say 73
for na"~," etc .

I have been a ham for over 25 years
and have heard " we" used to denote a

control board, and possibly the large
electrolyti c capacitor across the de
line.

NEW BOOK

Continued on page 75

- We were indeed happy to see yo ur- •
th ree-page coverage of TEN -TEe
modificat ions to the Argonaut in the
August, 1977 , issue of 73. Th e on ly
problem th at we see is that it was not
po inted out anywhere in the article
that th e mod ificat ions desc ribed were
perfo rmed on our old Model 505
Argonaut, whic h was replaced in June
of 1975 with the Model 509 . The
Model 509 indeed inco rporates the
modifications shown in the article
with the exception of the disco nnect
socke t on th e speaker. The reverse
polarity protection and the drive con­
tro l on the front panel are incor po­
rated in t he Model 509 and always
have been. I wo uld appreciate it if yo u
wou ld run this info rmat ion in your
letters col umn so that owne rs of the
Mode l 509 do not feel that modifica­
t ions are desired or necessary wit h
their units.

The only statement in the art icle
that we take except ion to is the one
where it is int imated that T EN-T EC
had a prepackaged kit at parts for
repairs to un its t hat were connected
up reverse polarit y. I know of no such
prepackaged kit , but t he usual dam age
was to the switching tr ansistors on the

take another loo k. Maybe you are one
of those appliance operato rs.

Richard L. Miller WA40 ET
Ft . Belvoir 'IlA....

UPDATE

PLUGGED IN

Right on , Mark Clark WB4CSK,
" Letters," September issue of 73!

Through study ing and a conscien­
t ious effort, I earned my license
(Advanced). Because of tha t , I have a
ce rta in sense of accom plishment and
pride in being part of the fratern it y of
ham radio. Also, beca use of tha t, I
wo uld not knowingl y do anyt hing to
jeopardize its existence.

For those who subscribe to t he
qua nt ity theorem for getti ng new­
comers into ham radio , I propose that
yo u listen to Ch. 19 CB for a co uple
of days. then ask you rself, " 0 0 I want
to listen to tha t on the ham bands)"
There are too many appliance oper ­
ato rs in our ranks as it is now.

For t hose exist ing amateurs who
believe in easier upgrade privileges.

Howie Goldste in WB21WX
Brooklyn NY

••-, , >
. s '.~

from page 16

at '76_ In January '77, I flunked my
first time on the General, but then
went in February and passed it. Then
3 months later (May), I passed my
Advanced; 2 weeks late r in J une, and
dur ing the last week of schoo l, with
all t he final exams, yea, I walked away
with the Extra on my first t ry . Same
day I sent away for my , x 2 cal l.
Youngest ham to get (or have) a 1 x 2
call?

I guess if you show this lett er to
some of you r local CBers, it ' ll get 'em
off thei r ta ils and show 'em how easy
it is.

How did I do it? Naw, I'm not a
"child prodi gy" and my mar ks in
school aren 't too good . It took a lot
of t ime and energy and stayi ng away
from all the wild women. And if you
wanna spea k to me, I'll pro bably be
on the bottom of 20 meters ON (or
where I am now, relegated to 2 meter
FM with a borrowed HT because of
an tenna problems). And I'll ta lk to
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IllE LIIIIIDI RF Am~ifiers
Don't sacrifice max imum powe r output and high eff iciency for
Iinearazation. The BLU E LI NE offers you t he best of bo th
designs. Th e BLUE LINE amplif iers are engineered using the
latest state of the art stripline technology. This des ign tec h­
no logy means eff ic ient broad band output with a very high
degree of mechanica l stability.

'Vhf enll.neer.nll is th e on ly name you have to
remember when it comes to VH F or UHF amplifiers, just
look at th e var iety available.

POWER . POWER W IR E D A ND

M O DE L BA ND EMISS ION INPU T OUTP UT TE ST ED PR ICE

BL e 10/7 0 144 MHz CW-FM-SSB{AM lOW 70W 13 9 .9 5
s t,c 2 /70 144 M H z CW-FM-SSB/AM 2W 7 0W 1 59 .95
e i,c 10/1 5 0 144 M Hz CW -FM-SSB/AM lOW 150W 2 59.95
at,c 30}1 5 0 144 M H z CW-FM-SSB/ AM 3 0W 1 50W 2 39.95
B LD 2/60 220 M Hz CW -FM-SSB/ AM 2W BOW 159.9 5
B LD 10/60 2 2 0 MHz CW-F M -SSBf A M lOW BOW 13 9. 9 5
B lD 1 0/ 1 2 0 22 0 MH z CW- F M-SSB/AM lOW 120W 2 5 9 .9 5
BlE 1 0/ 4 0 420 MHz CW -FM-SSB/AM l OW 4 0W 13 9. 9 5
B lE 2 / 40 4 20 M Hz CW -FM-SS B/AM 2W 4 0W 159.9 5
B LE 3 0/80 4 20 M Hz CW -FM-SS B/ AM 30W BOW 259.95
B LE 10 / 8 0 420 MH z CW-FM-S S B/ A M lOW BOW 289.95

D on ' t fo rget ou r popu lar PA·2 5 0 1 and PA-4 0 10 at $ 74 .9 5 (wi red and t e sted) $59 .9 5 (K it )

FEATURES

- High efficiency m ea ns lo w c u rre nt
drai n .

- Bro ad ba nd design {n o tuning ).
- D irect 1 2 vo lt DC opera tion.
- In d iclitor la mps fo r On / Off a n d

FM/S S B.
- Relay sw it ch in g (a llo w s you to

p ut a mp lif ie r in o r ou t of c Ircu it
at t he f lip of a switch ).

elnse rtton loss of less than 1 d B.
- One y e ar lIm it ed"""I,a rr a nt y on

pa rts' and la b o r.

~&&A:::I&I-"'::I& , _..... ~1l::Ai:.....:.£I
LOOK A T THESE POWER SUPPLIES!

_ Over-vo lt a ge p rotection c ro w b a r.
• Electrostatic shie ld for added transient su rg e p rotec tion .
• A fold back o utput lim it er operates fo r lo ad s outsid e of th e operating range.
_ Isolation from ground . T he circuit is iso la t ed f rom the ca se a n d grou nd.
• 1 1 5 / 2 2 0 vo lt in pu t - 50/60 cycle .
• Units a re f actory wi red for 11 5 v o lt AC. 5 0/60 cycl e power. _ . .

A simp le j u m p er will recon f igu re the input f o r 220 vo lt AC. 5 0/6 0 cycl es.
• Temperatu re range - operatin g: 0 0 to +5 5 0 C.
• Black anod ized a luminum f inish.

Recomm end ed for :

B LC .3 /150
BLC 3 0 /150
B LD 1 0/120

Output Volt age : Adjustable. 11 -1 5 V DC
Output Cu rre nt : 30 amps (50% d uty c y c le )
Regu latio n : Better t ha n 2 percent
Output Ripple : 5 0 MV p k- p k maximu m
Temperatu re Range : 0 0 -600 C operating
Ov ervoltage Pr o t ectio n : Bui lt in OVP

crowbar
Overcu rrent Protection : Fold ba ck c u r re nt

lim it in g a t 30 amps
Sh o rt C ircu it Current : 2 amps maximum
Input Vo lt a ge: 105 -120 o r 2 0 8 -2 3 0 at

50- 6 0 Hz
Si ze: 1 3-1 /4" L x 7 -1 /8" W x 6-5/8" H
We igh t : 2 5 Ib s.
F inish : Blac k anodized a lu m in u m

PS-3012 Wired & tested . . . 5 239.95

PS-3012 COMMER CIAL

PS-l5C lOW COST

Recom mend ed f o r :
BlE 10 / 4 0 BlE 2/40

Vo ltage O utput: adjustable b etwe e n 1 2-14V
load Reg ulation : 2 % from no lo a d t o

10 amps
Cu rr e n t Outpu t :

15 amps intermittent (5mb d utY cycle )
Ripple : 50 mV at 10 amps
Wei gh t: 1 3 p o u nds
Si ze: 1 1-1/4" x 5-1/2 " x 4-3/4"

PS-15C Kit $79.95
PS-15C Wired & tested • $94.95

Recom m e nded for :
B LC 10/7 0 BLD 2/60 B LE 3 0/80
B LC 2/70 BlD 10/ 6 0 B LE 10/ 8 0
Vo ltage Output : adjustable bet ween 1 Q..15V
Load Regu lation: 2 % f rom no load t o 20 a
Current O u tp ut:

25 amps In termittent (50 % d u ty c y cle)
R ip p le : 50 mV at 20 amps
Weight : 22-1 /2 p ounds
Size: 1 2- 1/4" x 6-3/4" x 7 · 1/2 "

PS-25M Kit $ 149.95
PS-25M Wired & tested . $ 169.95

---
PS-25M WI T H CUR RENT METERS

Vb, enluineerllns
DI VISION OF BROWNIA N ELECTRONICS CORP.

Ex p o " crtces e re "lghtiV h iqh er , Pr lces subject to change. I. ··... J

BOX S / 320 WATER ST. / B IN G HAM T ON. N . Y . 1 3901

Phene 6 07-72 3 -9 5 74 V5 l§'ili!J!!!"""":3



nice side effects!

OSCAR Finder

Michael J. tn Julio WB2BWJ
97 Woo dside R oad
Maplewood NJ 07 040

quentially turning on and off
to simulate the position of
OSCAR. Th e project used
several gearing arrangements,
ent irely too many LEDs, and
a l 15-position rotary switch
to accompl ish its task . I fe lt
thi s to be too costly and
me ch an ically co mplicate d,
and I was prompted to sim­
plify this otherwise excellent
article.

Th e o n ly me c hanical
device in my locator is a
2 4 -hour clock movement ,
o bt a ined from a Master
Crafters 24-hour worl d clock.
Thi s cloc k was popular with
hams in the 1960s and can be
f o u n d at h am fe st flea
ma rkets. Mine had bee n
retired years ago, when I built
a digit al stat ion clo ck . The
movem ent and all hands are
removed fro m the clo ck, and
the back cover is removed
fr om t he movement to
ex pose the gears. For this
pro ject , it is necessary to
reverse the rotation of the
cloc k. The motor will go in
any direction in which it is
started, but there is a ratche t
undernea th the.xonly yellow
nylon gear in the movement
that forces the clock to turn
clockwise. This ratchet is
removed by dr illing out the
rivet holding it. Now the
clock will turn in any direc­
tion in which it iss tarted.

The globe used was bought
in a five-and-ten-cent store,
and it is made by the Oh io
Art Co. It was originally
intended to be a bank, so the
base on it must be removed.
Th is1"s easily accompl ished by
pulling the base straight o ut
from . the .glo be. Next , a ~"

hole is drilled in the south
pole, and the outer ring,
salvaged from the ho ur hand,
is so ldered to the globe at the
south pole, after removing
t he paint from th e glob e an d
th e ring at th e point of
attachment. Th e globe will
now fi t snugly on the outer
shaft of the movement , as the
hour hand did. On the globe,
a 25 Gu -mile-radius circle,
drawn to scale, is centered
around yo ur QTH and dra wn
with a marking pen. This
indicates the area within

.. -.

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

a DEGREES START

Completed OSCA R finder.

OSCAR FINDER WB2BWJ

in QST in May, 19 74, de­
scribed by W~CY . It con -

Visual

BEEP

A very unique OSCAR­
loca ting aid appeared

STOP
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Resis to rs
3 10 k % Watt 10% all Radio Shack 27 1-1300
2 1k Y.. Watt 10%
1 2.2k % Watt 10%
11 meg % Watt 10 %
1 68k % Watt 10%
1 36 0 % Wa tt 1()O,.{,
11k %Watt 10% Rad io Shack 27 1-000
1 10 k 10-t u rn t rimmer pot Rl

Capacitors
20.01 uF d isc ceramic: on e at 20 0 V Radio Shack 27 2·13 1 and one at

25V Rad io Shack 272-131
1 3200 uF 6 V e lectroly t ic Radi o Shack 272·1021
1 3200 uF 10 V elect rolytic (can be sma lle r ~ see text) Rad io Shac k

2 72 · 1021 Cl
1 uF 5 V e lectro lytic R ad io Shack 272 -1406

1 10 uF 10 V e lectrolyt ic Radio Shack 272-1002
1 0.0 5 25 V d isc cera mic Rad io Shack 272-134

IC,
1 7493 Lafayette 32P0691 9V
174 154 R adio Shack 276- 1834
3 NE555 R ad io Shac k 276- 1723

Parts List

Other Semiconductors
16 LEO s miniat ure or su bmi niature Radio Shack 276-042
4 1N4001 Rad io Shack 276- 1101
1 2 N39 06 Radi o Shack 2 76-20 2 1
1 5. 1 V 1 Watt zener 1N4733A Lafayette 32 P08691 V

L E O 1<0 . 1 AT
EQU ATOR
GOING NORT H

I ) I ~ 11

I SEC FL ASHER

"' L E D NO, 16 S OUTH
OF LE O NO. 1

Fig. I .

7493 drive the inp uts of a, and sixteen iines out . All
74154 4-to-16-line decode r. --'outputs except one are nor­
This device has four lines in mally high. The output that

Suggested parts placement for OSCAR finder

-.....-.

I KHz BE EPE R
'"
ro«

2103906

,"
BEEP£R
ON- OFF IO" F

~Y

~ .
B fI SPE A KE R

trans it ions that occur on pin
14. After reaching 16 counts,
the counter resets to the
0000 sta te. There is also pro­
vision for externally resett ing
the coun ter for set t ing the
device up init ially.

The four lines from the

Miscellaneous
1 8 Ohm min iatu re speaker Lafaye tte 99P60360V
1 SPST switch Rad io Sh ac k 275-612
1 normally -open push-bu tton Radi o Shack 275-1547
1 117 V to 6.3 V transfo rm er 300 mA Radio Shack 273 -1384

which the satellite may be
worked.

The 16 LEOs 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 th e 74154 chi p.
Small pieces of plastic tubi ng
are used betwee n the LEDs,
cover ing the bus wire and
connect ing wires. The LEOs
are spaced so that one is
placed at each of the poles
and at the equator on both
sides, and three are evenly
spaced betw een 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
orb it.

A 555 timer chip is con­
nected for asta ble operation
with a period of 431 seconds
(114 .9946 min. /16 ). The
exact t ime is set by adjust ing
the 10k 10-turn pot, which is
in ser ies with the 68k resistor.
The output from this clock
goes to the input of a 7493
BCD counte r. Th is device
gives the appropriate 4-bit
BCD code fo r the number of
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Fig. 2. PC board .

LED number one is placed
at the equa tor go ing north,
an d the other LEOs follow it
sequentially. To make the
LEDs more visible, the y are
made to blink on and off.
Th is is done by driving the
strobe inputs of the 74154
with another 555 astable set
at about 1 Hz. When LED
number one comes o n, it
turns the 2N3906 transistor
on, which, in turn, activates a
third 555 astable which oscil­
lates at about 1 kHz. This
chip drives a small 8-0 hm
speaker, when the LED at the
equator is on, with a beeping
tone. This alerts the operator
that the sate llite is entering
the Northern Hemisphere. A
switch is provided to turn the
beeper off , if it becomes
annoy ing.

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

I found the accuracy of
the 555 ti mer used as a clock
entire ly adequate. However,
greater accuracy can be a ir
taine d by using a smaller
capacit or of the tantalum or
polycarbonate Viiiety and
using a larger value precision
resisto r. This might buy some
thermal accuracy , but, w ithin
the box, we f ind a thermal
eq uilibrium, due to the heat
produced by the clock motor,
tran~ormer, and chips. As
long as the shack's tem pera­
t ure - doesn't change too
drastically , the clock averages
quite well. For the real per­
fect ionist, I suggest a c rystal
osci llator with an appropriate
divider chain.

To align the unit, the 10k
pot must first be set so that
th e period of the cloc k
astab le is 43 1 second s. This is
a somewhat lengthy proce ss,
but it must be don e as accu ­
rately as possible to insure
correct trac king of the
satellite. Allow the unit to
t he rm al ly s tabilize itself
before f inalizing the adjust-

o

S

8

o

directly drive the appropriate
LEDs through a current­
limitin g resistor.

"Z2K 8 C
E

+

the four lines in are 1010 , the
tenth outp ut goes low (pin
1 1 ) . Th ese out put lines

! ~
TO AN ODES OF LE D'S

~
OSCAR

8 - FINDER-

PC boards are available from the autho r fo r
$6.00 plus $ 1.00 for postage and handl ing.

o 16

o

goes low is the one who se
BCD code has been addressed
at the input. For example, if
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rnent .
To set the sate llite's po si­

t ion, t he foll owin g should be
done. Use an OSCAR loc ator
or similar device to det ermine
an equator crossi ng on the
day that yo u are setting the
OSCAR finder . Determine
the local tim e of the cro ssing
and the degrees of lo ngitude.
Remove the globe, and ob­
ser ve if th e seco nd-hand shaft
is t urn ing cou nte rclockwise.
If it isn' t , ta ke a pair of
needle-nose pliers and force
the shaft to turn counter-

clockwise. Replace the globe,
and set th e globe by turning
the time-setting knob until
the num ber on e LED is at the
co rrec t c rossing point on the
e q u a t or. T h is g lobe is
marked at every 15 degrees of
longitude, so it is easy to
est imate th e correct point .
Press t he zero -degree sta rt
button, and wait un til th e
beeping sto ps. At th is instan t,
press the reset button again.
This will insu re that a com ­
plete cycle is started . Re­
adjust the globe so that the

LED lines up with the
crossing point. One must use
good t imin g to insure that
th is process can be complete d
by the t ime that the pass is to
occur.

Pe ri o dically chec k the
accuracy of the OSCAR
find er with an OSCAR
locator o r similar device, and
recalibrate it by tu rn ing the
globe, if necessary .

Whenever an LED appears
wit hin the circle on the glo be.
O S CA R is within range.
Alt ho ugh des ign e d f o r

OSCAR 6, the OSCAR finde r
can be used with any satelli te
by adjusting three things:
angle of o rbit , period of
orb it, and radius of c ircle on
globe, which is rela ted to the
altitud e of orbit , which is
relat ed to the period . Finally,
any 24-ho ur movement or
globe that is available can be
used, and most of the othe r
par ts are readily available, as
listed in the parts list , fro m
loca l sto res as well as fro m
th e mail-order houses. Good
luck o n OSCA R hun tin g! •

IFCC _ _ _ _ I IOscarOrbits

Orbits des ignated "X" are c losed to gene ra l use . " ED " are for educational
use . "BTN" o rb its co nt a in news bulletins . " Q" orbi ts ha ve a ten Watt e rp limit.
" L" ind ica tes link o rb it . " N" or "S" indicates t h at Osca r 6 is avai lab le only on

no rt hbo und o r so u t h bo und passes. Sa t e llites a re no t a vai la b le t o user s o n " NA"

da ys .

T he listed data te lls yo u the t im e a nd place OS CA R c rosses th e equ at o r in a n
asce nd ing o rbit fo r t he fir st time each day. To calculate suc ce ss ive o rb its, make

a list o f t he first orbi t nu mbe r a n d the next t we lve orbits fo r tha t day . Lis t t he
t im e of the fi rst o rbi t. Eac h suc cessive orbit is 11 !2..m inutes lat er (two ho urs less
f ive minutest . T h e chart gives the lo ngit ude of t he fir st crossing. Add 29 ° for

each succeeding o rb it. When OSCAR is ascending o n the other s ide o f the
world, it will descen d over you. To find t he equator ial desc e nd ing lo ngit ude,
su bt ract 166 de grees from t he ascend ing lonqitude. Tofmd the t im e it passes
the no rt h po le, add 29 m inu tes to the time it passes the equator. Yo u shou ld be
a ble to hea r OS CA R when it is with in 4 5 de grees of yo u . The easiest way t o do
t h is is t o t a ke a g lo be and d ra w a c irc le wit h a rad ius o f 24 80 m iles (40 00
kilo m eters ) fr om the ho m e QTH . If it pa sses righ t o ve rhe ad , you sh o ul d be a b le
to hear it fo r a bo u t 24 m inu t es t o ta l. OSC AR wi lt p ass a n imaginar y line dr a wn
f ro m Sa n Franc isc o to No rfo lk a bo ut 12 m inutes afte r p ass ing th e eq ua tor.
Ad d about a mi nu t e fo r each 200 m iles that you live north of t h is lin e. If
OSC AR passes 15 deg rees fro m you, add an other m inu te; at 30 deg rees, t h ree
mi nu tes; at 45 deg rees. ten m inutes.

Ose" &Orbital l. to<....tioa Osu< J Orb,ull nla.. rution
Od,;t D•• Ti.... l anti tucl! O' bit D•• Tim. l ongitudf

(Nowl (GMT) of Eq. (N... ) (GrotT! 01Eq.
CtlKSi", · W C' lI>:Iln,"W

NA 230 71 BTN , 0147:46 91.2 1354 7 A , 0100 :39 70.0
NA 23083 BTN 2 004 7:42 76 2 13560 a x 2 0154:56 83.6
N 2'"'' 3 0142 :38 899 135 72 A 3 0054 :11 68.'
NA 23 108 BTN , 0042 :34 74 9 1358 5 B , 0148: 34 82 .1
N 23 121 s 0137:29 88.7 13 597 A s 004J:5 5 66.'
NA 2313 3 BTN 6 0037 :25 73.7 13610 B 6 0142:1 2 6O '
N 23 146 7 0132:21 87.5 13622 A 7 0041:33 65.3
NA 23 158 BTN 8 0032 :17 72.5 13635 B B 0135:50 78.9
NA 23111 BTN 9 0127:12 86.2 13647 AX 9 003 5:10 63 .B
N 231B3 to 0027 :0B 71.2 13660 8 to 0129 :28 77.3
NA 23196 BTN t t 0122 :04 B5.0 13672 A t t 0028:4 8 62.2
N 2320B tz 0022 :00 70.0 13685 B " 0123:05 75.B
NA 23 221 BTN ta 0116 :56 83.7 13697 A ra 0022 ;26 606
N 2323 3 " 0016:5 1 68.7 1371 0 e o " 0116:43 74.2
NA 23246 BTN t e 0111; 47 '" 13722 A ts - 00 16.:04 59.1
NA 23258 BTN te 00 11:43 675 13735 BX is 01 10:21 72.6
N 232 71 " 01 06 :39 8 1.2 13747 A " 0009 :41 57.5
NA 23283 BTN ts 0006: 35 66.2 1376 0 B ra 0103 :59 71.1
N 23296 rs 01 01:30 BO.D 13772 A is 0003 :19 55,9
NA 23308 BTN 2(> 000 1:26 65 .0 13785 B 2(> 0057:36 a9 .5
N 2332' " 0056 :22 78 ,7 1379BA " 015 1:54 83.'
NA 23334 BTN 22 0151 :18 92"5 ' ",,· 138 10 B 22 005 1; 14 67.9
NA 23346 BTN 23 005 1:13 77 5 13823 AX 23 014 5:31 81.5
N 23359 " 0146 :09 91-3 13835 B " 0044 :52 66 '
NA 23371 BTII: 25 0046, 05 76_3 '3""lA 25 0139,09 79 ,9
N 23384 25 0141 :0 1 90D 13860 B 25 0038 :30 64B
NA 23396 BTN 27 0040: 57 75.0 13873 A 27 0132:407-- 78,4
N 23409 28 0135 :52 88' 13B85 ec 28 003 2;07 63 .2
NA 23421 BTN 29 0035:48 73.8 13898 A 29 0126:25 76.8

. NA 28434 BTl" 30 0130:44 87 .5 - .- 13910 ex 30 0025:45 61.7

Before the
FED ERA L CO MM UN ICA T IO NS

COM MISS ION
Washingt o n, D .C. 20554

In t he matte r o f

Dism issa l o f s ix Pe ti t io ns

for Rulema k ing in the
Am ateu r Ra d io Se rvice

RM-1455 , RM -1536,
RM-17 03 , RM-2080,
RM -279 7 , RM -2 907

OR DER
Ado p te d : August 24 , 1977
Re leased : Augus t 26 , 1977

1. The Commission , by its Chief, Safety
and Special Radio Services Bureau, act ing
under delegated authoritv , has under con­
siderat ion the s-x petit ions for rulemaking
listed above, each of which was subm itted in
accordance with the Administrat ive Pte ­
cedure Act, 5 USC 553(e). and Section
1.401 of the Comm issio n's Rules. The
pet it ions we are considering each request
certai n changes in the Commission 's rules or
policies governing the assignment of stat ion
Clilis igns in the Amat eur Radio Service.
Pet itioners ' specific requests are as follows:

a. RM -1455 . Mr. Wayne Green
requests amendme nt of Section 91.53
of the Rules to permit a licensee
moving from one callsign area to
another to obtain a "co unterpart"
callsign upon modificatio n of h is
stat ion license. fA "cou nterpart" cau­
sign is a callsign with a suffix ident ical
to the suffix of a callsign held in
anothe r ca llsign area.)

b. RM - 1536 . The American Radio
Relay League, Incorporated [ARRU ,
also requests that provisions be made
in the rules for the Issuance of
"counterpart" callsigns.

c . RM - 1703 . Mr. Thomas V.
App ler asks for revision of Sect ion
97.5 1 of the Rules to permit the
assignment of a specific unassi\11ed
callsign to the widow, son, or daughter
of a deceased former holder of that
specific callsign.

d. RM-2080. Mr. Chester L. Smith,
Mr. Joseph Santange lo. Mr. Charles A
Walbridge. and Mr. Donald A. Free·
land want the Commission to amend
its rules to permit the issuance of
callsigns containing a special indicator
designating the operator license classi­
ficat ion of the station licensee.

e. RM-2797 . Mr. Cliff Ryan reo
quests that the Commission issue
station callsigns with a special desig­
nator to ind icate the state in which the
statio n is located.

f. RM-2907. Mr. Robe rt E. Babb
requests the rules be amended to
permit the issuance of so-called None
letter" callsigns in the Amateur Ser­
vice. (A "ere jener" callsign is a
callsign consist ing of one let ter, tor­
lowed by one number , followed by
one ret ter .!

2. We have fully and carefully analyzed
pet itio ners' requests and have concluded
that petit ioners' proposals have been and are
being considered in connection with Other
rulemaking proceed ings. With respect to
each of these pet itions, we note that in
Docket 2 1135. Notice of Proposed Rule­
making released March 11, 1977, 42 Fed.
Re g. 15438 11977 ), the Commission
pro posed to simplify its amateur stat ion
callsi!J'l regulat ions by replacing the existing
com ple x rules with a very simple general rule
stat ing tha t all callsigns shall be assigned by
t he Commission on a systematic basis. The
Com rr nsslcn's proposals in Docket 2 1135
wou ld, if adopt ed, preclude grant ing any of
the pet itions under considerat ion, each of
which requests the issuance of special
format, non-systematically assigned callsigns.
In connection with RM·1703, we would also
note that the Commission eKplicitly con ­
sidered the quest ion of " in memor iam"
callsigrls in its First Report and Order in
Docket 20092. FCC 7&-348. rele.lsed April
22, 1976. In that Aeport and Orde r, the
Commission eliminated the availability of
"i n memoriam " callsillns. (Such callsilJ"ls had
previously been available to qualif ied ama­
teur clubs and orqanizatio ns.I Finally, we
would observe that the suggest ions con­
ta ined in AM-2080 were considered. and
reject ed. in Docket 15928, Report and
Orde r adopted August 24, 1967. FCC
67·978.

3. From the foregoing. it is clear that the
factors on which petitione rs' proposals are
based have been and are being fully co n­
sidered by the Comm ission in connect ion
with other rutemakinq proceedings. Further,
pet itioners have not advanced any new or
novel arguments warran ting addit ional con­
siderat ion.

4. Accor d ing ly , t he Com mission
ORDERS . by its Chief, Safety .and Special
Radio Services Bureau , acting under au­
thority de legated to him by Sect ion 0.331 of
the Cornrrusstcn's Rules, tha t RM· 1455.
RM·1536. RM-1703, RM·20BO. RM-2797.
and RM-290 7 ARE DISMISSED.

Char les A . Higginbo th am

Chie f, S afe ty and Special
Radi o Serv ices Bu rea u

O S C AR 6 : I n p u t
14 5 .90- 146.00 MHz; O utp u t
29.45 ·29.55 MHz ; Te lemetr y
be acon a t 29.45 MHz.
OSCAR 7 Mode A: Inp ut

14 5 .8 5-1 4 5.9 5 MHz; O utput
29.40-29.50 MHz.
Mode B Input
4 32. 125 ·43 2.1 75 MHz ; Out­
put 145.925-1 4 5. 9 7 5 MHz.
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an effective satellite antenna

Cheap Ears
For OSCAR

David J . Brown W9CGI
RR 5, Box 39
Nob lesvil l e IN 46 060

H ave you been thinking
abo ut .t rying to wo rk

through OSCAR 6 or OSCA R
7? How about even just
listening to it? You can
perform a valuable service to
a ma t e ur radio, especially
now, if all you do is listen!
The OSCAR beacon fre­
quencies on the downlink
provide AMSAT wit h much
valuable dat a on th e satellite's
health and well-being, and, at
the t ime of this writ ing, we
have an ailing bir d up t here.
Even th ou gh by th e t ime yo u
read th is the prob lem may be
cured, it has happened be­
fore} and we all can help
ourselves and AMSAT by
listen ing to and forwarding
the telemet ry info rmat ion to
them.

This brings us to the need
for a 10 meter antenna for
receiving the do wnlink act ivi­
t ies. The antenna described in
this articl e will do a fine job
for you for a minimum of
cash o ut lay, and it has a few
dist inct ive advantages over
eve n the full-sized beam

placed outdoors . First} yo u
do all the aiming and rotat ing
electr ica lly and wit hou t
rotors. Seco nd , it has t he
advantage of being indoors in
t he att ic. The second po int is
nice because there will be no
weather wear and tear. It's
also nice if you live in a
neighborhood that objects to
la rge o ut doo r a nt ennas
because of their appearance
an d th ei r potential for
causing TVI. RF I, etc.

This antenna is on ly a
gro u p of dipoles. Many
stat ions use only a simple
dipo le or folded dipo le for
OSCA R, and that is wher e I
began. Once I tried that , I
began to won der what I could
do to rotate it to a llow for
azimut h heading changes (a
rot o r?) and how to account
for polariza tion shifts as
OSCA R tumbles. You may
find , as I did, that the polari­
zat ion makes t he mechanical
rotation a physica l beast, if
not impossible to cont rol.

About the tim e I d iscov­
ered that, I had been reading

----t> NORTH
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end where t he phasing lines
join the first pai r of dipoles.
The other half of the seco nd
pa ir o f di poles exten ds
stra ight up, or vert ical to the
p has ing lines/dipole con­
necting points, or as close to
vertica l as yo ur roof allows.
Mine slope inward to ward the
ce nter feedpoi nt (and each
other) at an angle of 30
degrees off vert ical. Loo king
at half of the antenna fro m
the cast end of my att ic. so
you are looking west with
yo ur eye at floor level, gives
you Fig. 1. You are loo king
at t he south half of the array}
and the backward " L" is one
di pole. T he box represents
relay 2, and the circle is the
other half of the sou th end
pair of dipo les. It ex tends
straight out of the page, half
toward you, and half out of

an art icle on electronically the bac k of the page away
ste ered ante nnas for the from you. Fig. 2 is t he view
m ilita ry . Be t w een their of t he nort h half o f the array,
thoughts for the init ial idea vi e~ed from the same place
and the physical limitations (east of the antenna, looking
of my attic, I came up with · west, at floo r level). The
the following indoor antenna dotted lines in both f igures
tha t beats everything I've ever are the vertical port ion of t he
tried outdoors, including a 3 dipol es, whic lr- l- had to slant
element yagi. I'm sure in the toward each ot her because of
latter case it was a matter of my roofline.
unwieldy stee ring and no t Fig. 3 describes how th e
lack of gain. . .. --. relays are wired to t he

The antenna is a combi na- an tenna to allow changes in
tion of 4 d ipoles} 2 phasing pattern (or , in ot her words)
lines, and 3 relays - noth ing steering). To descr ibe which
mor e. The main reason - it- · " antenna goes where elec­
works so well is the almost tricall y on t he relays, I use
perfec t repeatability of the the follo wing ter mino logy.
OSCAR pass for any given The dipo les that lie horizon­
longitud e equat or crossing. tal and parallel to the f loor I

Two of the dipoles lie call !!or th A and south A. The
horizontal, or parallel to the dipo les that have half of
att ic floor. are oriented east themselves vertical or perpen­
and west at the ends} and are dicular _t o the floor (or
Y, wavelength apa rt. The slanted as yo ur roof allows)
other two dipoles are a bit are north B and south B.
harder to explain. Half of I haven 't gone into just
each of them looks like a what pat tern results from
cont inuat ion of the phasing what} but I can tell you what
harness run ning north and the relays are doing as far as
south, respect ively, on eac h the antenna feed. Relay 1 lets

---t> NOR T ~

~AR"'ES S

I /" ~
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Fig. J. Looking into the paqe, you are looking west. Fig. 2. Look ing into the page. you are looking west.
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good aud io to sound like it is
not switching a t all. I believe
this to be a rate well above
the audio frequencies I can
use on the relays, limited
o nly by the ICs (20 MHz?),
the diodes, and th e ot her
components. Someday I may

clock input with a variable be able to redu ce the total
square wave from a pot con - feedline to the att ic to just
t rolled VCO (LM 566, etc .), that - the coaxial feedline,
you have much what the running rf power filtered for
milita ry has for a steered the switc h rate do wn, an d all
ante nna for radar, which the switching up.
scans the horizontal plane fo r My 'first idea was to tie 8
targets! .op amps to the age line of the

So far I have been limited rece iver via som e gates to gate
by the switch speed of the them on with the sample
relays in my syste m, and switc h. Then t-would use a
weather (no heat in attic ) has voting system to retu rn to the
prevented their change to a highest agc reading on a
diode steering scheme. Now sample fo r .1 seco nd and go
come sp ring . .. hmm m?Si nce.. ....back and hold for .9 seconds
the ante nna never handl es basis (or 11sec sampling), If
t ransm itter type power levels, the age were audio derived
diod es shoul d be a cinch. If and a noise blanker-was used,
the ideal sampling rate can be- _this may still be the best bet.
foun d, the anten na will be At the very least , this whole
look ing where it should for a th ing offers some really nice
long enough t ime to repro- poss ibilities . You co uld use
duce enough segments of "chain gang" met hods of

short at outer ends of dipoles,

EAST

"~/' 'Iv

SAME C a. OAS

/

RELA Y :5
Sli D."..,.. Efl;E:RGIZED
(180- F RO'" HARNESS)

roe VI£W

RE LAY I
SHQW 'II [ 'l ERGIZE D
(16 0-)

Relays energized
none
relay 1
re lay 2
re lay 3
relays 1 and 2
relay s 1 and 3
re lays 2 a nd 3
a ll re lays

or equal device, you can find
t he satel lite and form your
ow n chart. You can immedi­
a tely see there are more than
three nu mbers, rep resent ing
more than the three ind ividu­
al relays, Fig, 5 shows how I
have mine wired to have the
fo llowing relay co mbinat ions :
none, 1 only, 2 only, 3 on ly,
1 and 2, 1 and 3, 2 and 3, and
all (energized) ,

Since I had aut omated
contro l in mind from the
beginni ng, I wired my relays
and switch as in Fig, 6. By
using a BCD output decimal
d isp lay switch, you can
choose any of the pos itions 0
to 7 for any relay combina­
t ion. Once you learn wha t
pos itio n you wan t and where
and when , the BCD switch
can becom e a ta pe input that
is stepped with ti me during
t he pass of OSCAR ,

I d id say automate d,
didn 't I? Well, t he tape was
good, but the late st adve ntu re
seems to be the grea test of all
ways! By hoo king a 7490
encoder to the 7445 inputs
instead of the BCD switch or
tape, and dr iving the 7490

REL AY 2
SHO WN ENERGIZE')
1180' F ROM HARt.ESSI

,

Sw it ch po sition
o
1
2
3
4
5
6
7

EAS T EN ') "I'"

DIPO LE
SOUT H A

"' EST £1100 -y

DIPO LE
SOUTH B

W

,"OZ LEG

I/'H LEG

1 12~ DIPOLE

Fig. 3. A llow for strip and tin on 01/ ends of twinlead, i.e.,
connections to relays, etc.

yo u feed the north end pair
180 degree s o ut of phase
fr om the sou th end, Relay 2
le ts you cha nge the feed
phase 180 degrees o n south
B, Relay 3 lets yo u cha nge
the feed phase 180 degrees on
n o rth B. You an tenna
engineers can drop me a line
on just what antenna patte rns
arc sup posed to be occu rring. I
seem to be getti ng more than
the circle of co verage would
ind icate I sho uld, allowing
complete passes of beacon
coverage. The beacon is th e
best indicator, since it does
not rely on the other sta tio n
properly aiming his 2 met er
ante nna.

Speak ing of the c ircle of
coverage yo u have all seen on
maps used for OSCA R track­
ing, mine now has a slightly
different look, It is a grid
with small c ircles at t he inter­
sect ions as sho wn in part in
Fig. 4. The numbe rs represent
t he best antenna switch
position for the satell ite when
it is over that map point.
After a few runs. and if you
det ermin e whe re the satell ite
sho uld be by using a Satellabe

Fig. 5, Fig. 6,
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Fig. 7. Voting system.

be' appreciated) and any
q u estions just SASE.
Happy OSCAR t imes to
yo u. •
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preamp ahead of the re­
ceiver.

A s stated before, any ideas.
on how i t wor ks would reall y

harness) is made of inexpen­
sive T V receiver ty pe 300
Ohm t winlead. Since all fo ur
dipoles are hooked up all t he
t ime (one configuration or
another), the nor th pair in
pa rallel re presen t ab ou t a 150
Ohm feedpoint. The same
halds for the south pair. By
using a ~ wavelength harness
from relay 1 to relay 2
common poles and relay 1 to
relay 3 commo n poles, t he
feed looking int o each har­
ness from the relay 1 end is
abo ut 300 Oh ms. When the
harnesses are put in parallel
by rclay 1, the feedl ine inpu t
poi nt looks like about 150
Ohms. Even though it is a
mismatch , I a ttached a 75
Ohm unbala nced (coa x) to
300 O hm ba lanced balun to
t h is fe ed point with no
adverse results. This allows
me to usc the 7 5 Oh m RG·59
coa xial cable dow n th e 30
odd feet to the basem ent and
the receiver. I probably make
up mo st of the balu n loss,
and then some) by running a
pre tty hot VHF Engineering

7490 connections as blocked
out in Fig. 7.

The vco runs the 7490 (8 )
at antenna switc h rate. For
t he 1 out of 10 sam ple pe riod,
7490 (C) divides th e antenna
rate by 10 an d only enabl es
the ga te ahead of 749 0( A)
du ring 1 of 10 periods (1(1O
o f a total sample t o sample
period ). Position "8" of 7490
(A) and 7445 (A) can be used
to do t he settli ng and voti ng
t ime (half enable a gat e, ctc.};
posit ion "9" wou ld then
switch the antenna to that
best antenna posit ion decided
on in the voting proc ess. A 9
sample period 's length of
t ime fr om 7490 (C) and 744 5
(8) lat er Ifo r example, 7445
(B) positions "0" and "2"
th rough "9"1. t he process
wou ld repeat by 744 5 (8)
returning to " 1" and gating
on gate (A). I have tr ied to
block diagra m only one of
several possibili ti es. Let yo ur
im aginat ion be your guid e. as
the real intent of this art icle
was the antenna itself.

The antenna (di po les and

--
" Matchmake r !"

,VIKING MB II

Antenna Impedance-matching Network

assures maximum perfectly matched

power to your antenna!
~

Model MB II $285
(with Balun) $315

MB II pro vides :
*Cons tant SWR monitoring.* Precision tun ing of f inal amp.* Harm onic su ppression.
* Receiver in put impedance-match ing.* Max imum power transfer to ante nna. *Con­
tinu ous freq uen cy coverage 1.6 to 30 MHz. * Precis io n tu ning of any wi re VB
wave length o r longer, with S WR of 1:1.

MB II fealures:
* Finest quality. made-in -USA components . " Large. precision , easy-to-read dia ls with
360' reado ut. *Optio nal 3000 watt Balu n fo r twin lead a nte nnas .

Ava ila ble at lead ing d ea lers th ro ug ho ut the U.S .A.

WM. M. NYE COMPANY, INC.
1614 - 130th Ave nue N.E., Be llevue , WA 98005 ' (206) 454-4524
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UD1] RANDOM WIRE ANTENNA TUNER

only $29.95

A ll band opera ti on (160-10 mete rs)
w ith any random length o f w ire.
200 watt ou tput power capa­
bi l ity - w i ll work w it h v ir tu ally any
transceiver. Ideal for portabl e or
home operat ion . Great for apart ­
ments and hotel rooms- simply
fun a wire inside, out a w indow, or
anypl ace avail abl e. Toro id ind uct­
or for sm all size : 4-1/ 4" X 2-3/ 8"
X 3-" Bu i l t-in neo n tu ne-up ind i­
cator. 50 -239 connector. A t tract­
ive bronz e f in ished encl osure.

only $19.95

ULTRA TUNERsst t-2
Tunes out SWR on any coax fed an tenn a as well as random
wires. Works great on all bands (160-10 meters) wit h any
transceiver funning up to 200 watts power output.

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

Uses toro id indu ctor and specia lly made capacito rs for
small size : 5~" x 2%" x 2YS:." Rugged, yet compact.
Att ractive bronze finished enclosure. 50 -239 coax con­
nect ors are used for transmitter input and coax fed
antennas. Convenient bindin g posts are provided fo r ran­
dom wire and ground conn ect ions.

only $49.95
sst t-3
IMPEDANCE TRANSFORMER
Matches 52 ohm coax to the lowe r imped ance of a mobi le
whip or verti cal. 12 position switc h with tap s spread
between 3 and 52 ohms. Broadband from 1"30 M Hz. Will
work with v irt ual ly any transceiver ::'300 watt output power
capabil ity. 50-239 connectors. Toroid inductor for small
size: 2-3/4" X 2" X 2-1/4." Att ract ive bronze f inish.

you are not satisfied for any reason. Please add $2 for shipping
All SST products a re guaranteed for 1 yea r. In add ition, they may and handl ing. Calif. residents, please add sales tax. COD ord ers
be returned withi n 10 days fo r a full refund (less ship ping) if you OK by phone.

ELECTRONICS
P .D .B D X 1 L A WNDALE, CALIF.
9 0 260 ' (213) 3 7 6 - 588 7 S10
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requires the PC 100 option

With Your SR-52

ACT U AL.
f'A TH

243 .7° IV., OSCAR a pparent­
Iy abr uptly turns so uth­
easterly, as shown by t he
dotted line, and ultim ately
crosses the equator in a
northeasterly direct ion at
78 .1°· W., and the n abrupt ly
turns and proce eds in the
correct nor thwester ly direc­
tion . Of course, OSCA R
doesn' t really do th ese acro­
batics, bu t formul as 1 and 2,
as usually given, I which ca l­
culate the latitude and longi-
tude o f OSCAR at the select­
ed time int ervals, give these
a p pare n t positions. And,
since these positio ns are used
in conjunct io n with our own
posit io ns on Earth (latitude

o ther pro b le ms wit hou t and longit ude of o ur QTH ) to
distur bing the OSCAR data. calc ulat e th e dir ection to

Let 's examine item 5 in point o ur ant enna at OSCA R,
more deta il. Fig. 1 shows t he we will be wro ng !

actu al OSCA R t rack (so lid Well, if t his is really so,
line) for th e example given why haven't we hams in the
late r whe re OSCAR crosses Unit ed States not iced this
the equa to r nor thbo und at before? Why do th e formulas
78.1

0

West, and the appare nt seem to work okay for us?
t rack in the Southern Heml- The answer is th at we are so
sphere (dotted line) of th e . far from the equ ator, and o ur
track fo r the preceding orbit ante nnas have broad enough
whic h results in the 78.1

0

bcamwidths _J approximately
crossing. The usual for mulas 40° wide at th 2 '3 dB down"
(which are goo d o nly in the p o int s fo r a so-ca l led
Northern Hem isp here) will 13 dB bea m), that the a ppar-
m a ke OSCAR ap parently ent " dogleg" in the path is
cha nge course' as soon as ..ii .....·

e ntirely conta ined within o ur
crosses the equa tor . Th us, beam coverage and goes un-
instead of co nt inuing in a no t iced. I have shewn a 40°
southwester ly direct ion af ter .
cro ss in g . t he.... equ ator .-at- . - beam po inte d from Miam i

toward the 78. 1° W. cross ing
in Fig. 1. Notice ho w it
enco mpasses both t he tr ue
a nd a p pa re n t pat hs of
OSCAR within the "OSCA R
horizo n " of Miami, sho wn as
the dotted a rc centered on
Miami. And, of cou rse, t he
effect is -diminished as we are
even further nor th, because
OSCAR is in range below th e
equ ator for a shorter distance
(or not at all), and the an­
tenna bea m covers a large
area below the equa tor.

Now let's take a ha m in
Qui to, Equador, who se QT H
is at 0.2 ° S. lat it ude and
78.5° W. longit ude. He is
really in t rouble if he uses
f o rm ulas 1 and 2. His
calcu lat or will tell him to
p oint h is antenna in a
sout hwesterly direct ion to

"l IAM I

( "HORI ZO N'
FOR OSCAR)

OU1TO -,

,CW
ZEAl A ,,"O

. ' .H AWAI I

----

~
>~ CAN 40 A

\----- .

I
\ use

"

and southbound ) fo r an en­
t ire day (longer, if desired );
and, fin ally, (5) do this
wherever yo u are in the
world.

Item 5 is especially irnpor­
tant fo r those hams operating
near th e eq uator or in t he
Southern Hemispher e. Th e
usual fo rm ulas give erroneous
azimut h poin ting angles when
OSCAR is so ut h of t he
equator. Formula 3 (sec
below) corrects for th is co n­
ditio n. Additio nal feat ures
arc that yo ur QT H is stored
in registers 98 and 99 (un­
affected by "clear mem­
ories"), and all OSCAR orbit
data is s tor ed in the upper
data registe rs (15-19), so the
calculato r can be used for

Track OSCAR

Fig. 7. OSCA R paths, actual and apparent, on th e Earth.

Art Bu r ke W6UIX
4 011 College Avenue
San Diego CA 92115

T he program liste d in
Table 1 will do t he

fo llowing fo r you, while you
QSO, have breakfast , mow
the lawn, go sho pping, et c. :
(1) caiculat e the pos ition of
OSCAR 6 or 7 at the time
intervals you select ; (2) de­
termine whethe r OSCAR is
a bove th e hor izon ; (3) print
out the ti me (local or GMT)
t o t h e minute , azimu th
(bea ring), an d elevation angle
to th e nearest degree only
when OSCAR is above the
horizon; (4 ) do the above fo r
all th e passes (northbound
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7 0 3 7 0 7 0 0 PRT 14 . PRT 28 -....-- PF:T
::: . 38 0 0 PPT 2 2. 42 PF:T PR T
8 . 1000 PRT 30 1. PPT 17 0 PR T

1::: . 46 PIn 9. PRT 6 PRT
9 9. PRT ::: . 42 PRT PF:T
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164 . PF: T 10. 38 PF:T PRT
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27 3 . PRT 1·;' ·-' r, PF:T PRT.,) c

Fig. 2. Printout of 36 hours of OSCAR 7.
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pic k up t he approaching
OSCAR, instead of th e cor­
rect sout heas terly direct ion.
Althou gh his ant enna may be
40° wide, it is no t wide
e nough to include t he direc­
t ion of OSCA R, as shown by
Fig. l.

In even wors e shape wou ld
be a ham in New Zealand, fo r
exa mple. The apparent pa t h
of OSCA R is sout h of him,
heading east , whe n in reality
it is clea r around th e wor ld
below So ut h Africa.

The part of equat ion 2
that caus es th is troub Ie is t he
fi rst portion in th e brac kets :

3601
(INV cos fcos - p- /cos LslJ

Whe n OSCA R is in t he
North ern Hemisphere, but
a pp roac hing t he equator, it is
a tr ifle less t han }1 P, since it
is th e time since OSCA R
crossed the equ ator going
no rt h, and P is th e tim e of
the fu ll o rbit. Th us 360tj P
will be less t han 180 (let 's say
176.9, for example). The
cosine of 17 6.9 ' is -.99 854 .
Ls, the lati tude of OSCAR
fr om equation 1, is ab ou t 3°;
it s cos ine is .99863. The re­
sult is t he inve rse cosine of
-.99991 or 179.2' . Now, let
t he OSCAR go an equal d is­
ta nce past the equator so that
360tjP is 183.1' . Th e cal­
culator com putes th e cosi ne
as -.99854 (the sa me as for
176.9); t he lat it ude is now
about 3° s. or -3° , whose
cos ine is .99863 (the sam e as
for 3'). The result is that th e
calculator give yo u th e same
inve rse cosine of -.99991 =
179 .2' as befo re. Aft er all,
how can the calcu lat or kno w
th at ' you want an a nswer
greate r th an 180

0
? Thus, t he

OSCA R see ms to be bac k­
trac king in an easterly direc­
t ion as it heads sou th, and
gives the a pparent t rac k as
show n in Fig. 1.

The answer to t his prob­
lem is simple : If t he lati tude
o f OSCAR is posit ive (no rth
of equator), use t he equa tion
as is; if the latitu de is neg­
at ive, su btract the angle o b­
tained fro m the br acket fro m
36 0 ' (e.g., 360 - 179.2 =
180 .8 ), and use t hat value of
longitu de in the subsequent

calcula tions. (In t he prog ra m
listed in Ta ble 1, I have do ne
t he equivalent by tes t ing t he
sign of th e sine of Ls to save
program steps.)

For t hos e ham s wit h an
interest in how a nd why
t hings wo rk (mos t of us, I
t hin k), here are the formulas
used and a brief explanation
of t heir place in the program.
1 an d 2 are ada pte d from
reference 1 ; th e ot her ex­
press ions are fr om reference
2.

. I. . 360t )1. ls = INV sm sm a sm - p -

2. As= [INV cos (cos~ I cos Lsl] +
Ax + t (15)

3. If sin Ls is posit ive,
As is as given by 2.
If sin Ls is not positive,
As = 360 - [ J + Ax + t (151

4.V= As - Aq
5. c = INV coststn Ls sin I..q +

cos Ls cos l.q cos v)
6. /l = INV cos /(sin Ls -

sin Lq cos clilcos l.q sin ell
1. If sin v is posit ive,

8=360 - 11
If sin v is not posit ive,
B"' 11

8. EL = INV tan [tees c -
R .R+h l/sm c]

where (all degrees are in
decimal for m, e.g., 24 .1' ):

Ls is t he lat itude of
OSCA R in degrees - posit ive
if nor t h of equator, negat ive
if so ut h;

a is the inclina t ion of
OSCAR 's orbit in degrees
co unte rclock wise from east;

t is t he ti me in deci mal
hours from Tx :

Tx is t he time of a nort h­
bou nd equatorial crossing by
OSCAR , . in ho urs and min­
utes (GMT or local ); ,

P is the period of th e orbit
in decimal hours;

As is t he longitude of
OSCAR in deg rees west fro m
Greenwich, England ;

Ax is t he lo ngit ude of t he
n o r th b o u nd eq u a t o r i a l
crossing (at Tx) in degrees
west ;

Aq is t he longit ude of t he
QTH in degrees west ;

Lq is the lat itu de of the
QTH in degrees - posit ive if
north of t he equat or, negati ve
if so ut h;

B is t he azimut h (bearing)
to OSCA R fro m t he QTH in
degrees clockwise fro m nor th ;

EL is the elevat ion ang le

to OSC AR from the QTH in
degrees, f ro m th e horizontal
upwards;

Rj (R+h) is the rat io of t he
Earth's rad ius to t he su m of
Earth radiu s and orbit he ight.

Progra m steps 00 0 to 009
initialize t he program, fix the
decimal point to four places
(necessary for accu ra te ti me
disp lays lat er ), print t he en­
t ered t ime, Tx. convert Tx
into deci mal ho urs, stor e it in
register 11, and halt, ready
for the next entry . When Ax
is entered o n th e keyboa rd
and RUN is ' pressed, ste ps
010 to 017 store Ax in reg­
ister 14, print it, and put a 0
in registe r 13. Ste ps 01 8 to
138 so lve eq uation 1 and
store sin Ls in register 63.
Ste ps 039 to 080 so lve ex­
pressions 2, 3, and 4. Ste ps
081 to 157 so lve 6 and 8.
Steps 158 and 159 test t he
elevat ion angle and, if neg­
at ive, skip to step 214, aft er
whic h '. L'>t (your selected
orbita l time interval) is added

. to registe r 13, and t he pro­
gram re peats , beginning with



step 0 18.
However, if the elevation

angle tests as not negative,
steps 161 to 211 add t to Tx­
convert the result to hours
and minu tes, and print. Then
they apply expression 7, print
azimuth and elevation to the
nearest degree, refi x 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,
a,nd 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

95 register 17 by STO 17 . (This
22 will sto re 0.0666666667 in
37 reg. 17 for this example.)
57 FIFTH - Set th e R-D
02
75 switch to D (degrees) .
02 This completes sett ing up
04 the calculator with its per-
95
8 0 manent data base. Note that,
28 if you have already used the
85 program, then replaced the
g~ program with another to
95 work on some ot her problem
46 but have not turned off the
28 calculator or otherwise dis­
98
43 turbed registers 15 through
01 19, 98 and 99 , the second
02 through fourth steps can be
32
22 omitted.
80 Now let's take an actual
32 example (which can be used
g~ by you as a "check" prob-
00 lern], using my QTH (Lq
75 32.75 , Aq 117 are stored in
46 registe rs 98 and 99), and
32 OSCAR 7, beginning on th e
43
06 evening of July 3, 1977,
05 Pa c if ic Day light Savings
95 Time. Page 16 of the July,
g~ 1977, issue of 73 Magazine
98 lists orbit 12044, A mode,
4 3 July 4, 01 38 :05 GMT,78.1°.
g~ This is July 3 at 1838 :05, my
98 time. When I enter Tx. I can
57 use either GMJ (1 .38) or
04 PDST (18.38), as I choose.
4633 The resulting times will then
43 be in the same time zone. I
or -' . will choose PDST and ent er
07 to the nearest minute in H.M
44
0 1 (Hours.Minutes) as follows:
03 STEP 1 - (optional) Key
41 _ . . 703.77.07 · PRT to print my
g~ Pacific date and indicate
08 OSCAR 7 (07).

STEP 2 - Key 18.38 (Tx
in H.M).

STEP 3 - Press A (the
calclrlato r will stop, showing
18.6333, which is Tx in
decimal hours, and will print
18.3800 PRT).

STEP 4 - Key 78 .1 (Ax ).
STEP 5 - Press RUN.
Now yo u can relax and do

other things, as you wish. The
calculator-printer has taken
over. It will immediately
print 78.1000 PRT, thus
giving you Tx and Ax for
reference. It will then print
out the t ime (in H.M),
azimuth, and elevation angles
in degrees every 4 minutes of
orbit ti me that OSCAR 7 is
within the QTH's hori zon,
t hroughout the rest of t he

168
169
170
17 1
172
173
174
175
176
177
17B
179
180
181
182
183
184
185
186
18 7
188
189
190
191
192
193
194
195
196
197
198
199
200
20 1
202
203
204
205
206
207
20 E:
20 9
210
211
2 12
2 13
214
21 5
2 16
217
21 8
2 19
2 20
22 1
22 2
223

~

INV
D.MS
fix
2

2
4

if po s
l og
+
2
4
~

LBL
10~

~bL
1
2

~MJ
if pos
sin

~o
LBL
sin
gCL

5

5i x

~bt
"prt
fix
4
LBL
cos
RCL
1
7
SUM
1

dTO
a
8

1.916 STO 19 (P)
0.813 STO 18 [R/{R+h) ]

101.7 STO 16 (a)
187.9 5TO l'i (360 j P)

(These values are averaged for
OSCA RS 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 your
desired orbital time intervals
(6 t) in decimal hours; e.g., if
you want 4 minute 6 t, key 4
-;- 60 =, and store the result in

98 .
TH IRD - Key in the fol­

lowing OSCAR orbit data,
and store as show n:

program? Simple! Here is a
step-by-step procedure:

F IRST - 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
(I\q) in decimal degrees and
STO 99 ; key in the lat itude
Lq in decimal degrees (if
sout h of the equ ator, key +/­
for th e minus sign) and STO

056 22 8 112 08
05 7 32 r 113 65
05 8 33 RCL 114 43
05 9 42 9 115 D9
060 06 8 116 08
06 1 04 COS 117 33
062 54 118 95
06 3 22 1/X 119 20
064 33 + 120 65
065 8 5 l 121 5 3
06 6 43 RCL 122 43
06 7 0 1 6 123 06
068 03 3 124 03
06 9 65 125 75
070 01 RCL 126 43
07 1 05 9 127 09
07 2 85 8 128 08
073 43 s i n 129 32
074 01 X 130 65

g;~ ~; ~CL ~~1 ~~
07 7 43 7 133 07
078 09 = 1~: 4 95
07 9 09 INV 135 22
080 95 cos 13 6 33
0088 __1... 4

021
STO 137 42

. 6 138 06
083 02 ~CL 139 05
084 33 140 43
085 65 14 1 06
086 43 7 142 07
08 7 09 143 75
088 08 RCL 144 43
089 33 1 145 0 1
09 0 65 lj 146 08
091 43 ~ 147 95
092 06 i 148 55
093 04 gCL 149 43
094 85 150 06
095 43 151 08
096 09 = 152 95
09 7 08 INV 153 2 2
09 8 32 tan 154 34
099 65 STO 155 42
100 43 66 156 06
10 1 06 157 06
102 03 INV 158 22
103 95 if pos 159 80
104 42 cos 160 33
105 06 RCL 161 43
106 07 1 162 0 1
107 22 1 163 0 1
108 33 + 164 85
109 32 RCL 165 · 43
110 42 1 1660 1
II I 06 3 167 03

Table I. OSCAR SR-52jPC I OOA program.

~

BCL

~
STO
1
2
cos
x
RCL
a

INV
sin
cos
~TO

t
INV
cos
+
RCL
1
3x

i
RCL
1
4

cos
x
~CL

4
+
RCL

a
si n
x
~CL

3
~

~TO

±NV
cos
sin
STO
6

00 0 46
00 1 11
0 0 2 57
003 04
004 98
005 37
006 42
007 0 1
OOS 01
009 81
0 10 42
0 11 0 1
0 12 04
013 98
014 00
0 15 42
0 16 0 1
017 03
01 8 43
0 19 01
020 0 3
0 21 65
0 2 2 43
023 01
024 05
0 25 95
026 42
027 06
028 09
02'~ 32
030 65
0 31 43
032 0 1
033 06
034 32
035 95
0 36 4 2
0 37 os
038 03
039 80
040 34
041 03
042 06
043 00
044 7 5
045 46
046 34
04 7 53
04 8 43
049 Of
050 09
051 3 3
052 55
05 3 43
054 06
055 0 3

~

LBL
A
fix
4
"prt
D.MS
ST O
1
1
HLT
ST O
1
4

8r t

STO
1

~CL
1
3x
RCL

~
c

~TO

9
sin
x
RCL
6
sin

~TO

~f "pos
tan

J
o
LBL

1~~
9
cos
+
~CL

3
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night of July 3 and through­
o ut Ju ly 4. It ta kes the cal­
culator about 13 seco nds for
each " I, thus t he first print­
out will be about 40 seco nds
afte r you pressed RUN , be­
cause the satellite is not
a bo ve the horizon until
18.46. At that t ime, the
azimuth is 99°, and the ele­
vation is So. It will take the
calculator approximately 70
minutes to fin ish 24 hours of
orbit time, and thus about 1Y1
hours to finish the July 4
evening passes. Fig. 2 is an
actual PC 100A tape for this
example.

OK, yo u say, th at 's fine
fo r a west coast ham, because
the orbits listed in 73 are
usually the f irst ones that a re
within range of the west
coas t. But how about some­
one on the east coast? It 's
still simple: Take that orbit
for July 4 GMT, and subtract
l1 S minu tes and 28.7So
several times fro m th e listed
values in 73 until yo u get th e
Tx and Ax of the fi rst orbit
t hat will be in yo ur ran ge. I

have found t hat t he first
northbound orbit must be
about 65° or less east of my
QT H to be with in range ; this
shou ld be suita ble within th e
48 states and Hawaii.

Or, for the really lazy (or
busy?), just sta rt with the
preced ing day's first orbit, as
listed in 73, and let the cal­
culator crank out abou t 36
hours of orbital da ta. This
suggest ion is probably t he
easiest for hams in the
equato rial and sub-equato rial
regions to use, because their
usable passes will be either
northbound passes, starti ng
from below the equato r, or
southbound passes.

Well, so far so good , for
the fat ca ts with the printers;
now, how abou t those of yo u
with the bare bo nes SR-S2?
Here's ho w: First , put in the
program and data registers,
just as indicated earlier, but
wit h 3 s im ple changes.
Change program ste ps 18S,
20S and 209 fro m prt (98) to
HLT (81). The calculato r is
used in the same way, exce pt

that paper and pencil are used
instead of the autom atic
printer.

After Tx and Ax are en­
tered as above, the calculato r
will halt and d isplay the f irst
t ime the satellite is in your
range. Aft er writing it down,
press RUN, and the calculator
will halt with the azimuth
displayed. Write it , press
RUN, and the calculator will
halt with elevat ion displayed.
Write it, press RUN, and a
new time will be displayed
when the calculato r hal ts,
etc ., etc. However, remember
that each calculation cycle
takes about 13 seco nds, so
t hat, if the satellite tak es 12
minutes to co me int o range,
as in the example above, it
will be about 40 seconds
before the calculator halts
with the first t ime display,
and, afte r the OSCAR goes
beyon d your horizon, it will
be about 5 minutes before
the calcu lator halts with the
next north bound pass in
range displayed. It wilf be
much longer than that, after

the last northbo und pass,
until the first southbound
pass co mes within range. You
may find it more conven ient
to press HLT, if no display
has appeared in 20 seconds
after a series of displays.
Then, add (use the calculator
for thi s; it won' t hurt the
progr am ) 11S minutes to t he
previou s Tx and 28.750 to
the previous AX, enter these
new values for th e Tx and AX
in the program, and yo u thu s
bypass the ti me to circle
the world . A convenient way
to do this is to key in the
previous Tx (e.g., 18.38 ),
press D.MS, +, RCL 19, =,
INV D.MS, and the n press A.
At the halt, key in the pr e­
vious AX [e.g., 78 .1), press +,
28.75, =, and the n press
RUN.

Well, t here it is. Have fun
with the program and good
hunting on OSCAR. •

Referen ces

1W. Da nielson and S. Glick, QST,
Oct., 1969 , pg . 54.

· 2HP-65 pr ogra m, by Dr . Earl F.
Ske lton WA3T HD,A ug., 19 75.

----
TSI MICROMINIATURE ENCODER-DECODER

, --o Ava ilable in all EIA standard tones 67.0 Hz-203.5 Hz
o Micro miniatu re in size, 12 5 x2.0 x .65" high
o Hi-pass tone reject ion filte r on board
o Powe red by 6 · 16vdc, unregu late d, at 3 -9ma.
o Decode sensitivity better than lOmvRMS, bandwidth, ±2Hz max.Hmi ted
o Low distortion adjustable sinewave output
o Frequency accu racy, ± .25 Hz, frequency

stability ±.l Hz
o Encodes continuously and sim ultaneously

du ring decode, independent of mike
ha ng-up

o Tota lly immune to RF

COMMUNICATIONS SPECIAUSTS
P.O. BOX 153

BREA, CAUFORNIA 92621
(714) 998-3021

Wired a nd test ed, complete with
K-1 element

$59.95
K-1 fie ld re placeable, plug-in, frequency
determ ining elements

$3.00 each
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were th e same o.d. as the
tube/reducers on the ori ginal
64 B and fit nicely into the
64B dipole insulator s. The
oid 64B eiement o.d . is not
qu ite the same as the i.d, of
the new CB tubing, b ut th ere
are ways aro und this . You
can wra p the sma ller ele ment
wit h alum inum foil and then
clamp it into the larger ele­
me nt wit h hose clamps, or go
the more co mplex rout e I
went . I added piugs abou t 2
inches long, that were bore d
out and tapped on one end to
3/8-24 . This exa ct ly mat ches
th e threaded stu d o n a full­
size stainless steel CB wh ip. I
o bta ined several of these
whip s , t hat h ad bee n
dam aged in one way or
another, but st ill had good
studs and abo ut 40 inches
plus of u nda maged whip. If
you figure out the average
heigh t of a car versus a
bum per-mou nte d CB whi p,
believe me, there are several
wh i ps in this con dition
around . They are worthl ess to
use on CB, so you can buy
the m even cheaper tha n the
replacementv fu ll-size whips.
My CB aluminu m tu bing
came out at 56 inches, so the
whips were cut of f at 39
inches and screwed into the
plugs. Th e plugs are held in
the tu bing by \4-20 hardware
through the tubio"g a nd plug.

For th e ref lect ors, I used
the CB pa rts th at wo uld nor­
ma lly be t he grou n d plane
elements. T he largest parts
just fit th e same insula tors,
and th en are groun de d to the

ro» 0'1£ '"

Fig. 2. Mounting.

SlOE VIEW

YP PU I ... . ST
~," pv(.

.0" ~o..~

LO* ( A .. . S T
T V .. ... ST

'0 It ~ O " G

co uld not be used in place of
the ten- and five-foot versio ns
shown for the vertical mast.
An alt ernative is to build it as
sho wn, and, du e to the very
small size of th e o/.im version ,
it co uld even be bracket ed to
the to p at a lat er date.That is
my reason fo r dr awin g the
unused ex t ra }4 wavelengt h of
mast pok ing o ut of the top
on 2m.

Const ruct ion is ent irely
with commerc ially availab le
a nte n na parts (especiallY­
fro m Hy-Gain 64 Bs). The
crossed dipoles on th e 10m
T-R can be 10m beam driven

. eleme nts-. Two of t hese -a ce..
used on mine, less th e beta
mat ches, and with the ele­
ment s st retc hed ou t to 10m
dimensions. I did thi s by
using some CB an ten na a lu­
minum tubi ng. T hese t ubes

~ " W",,,
/ -- (STEEll

TR'''' ''''£O

.....--CUSH CR AF T
,- Z M DR IVE N

ELE M E NTS

mecha nica l tra cki ng rotors
for the present OSCARs is
tough, th e next one is going
to be impossible for yo u.
Tr ue, it moves mor e slo wly,
relati ve to a position on
Eart h, but I'm sure we will
hear the same, "Where the
heck is it?" co m ments we had
a bo ut OSCARs 6 an d 7.

Referring to Fig. 1, 1 have
only shown the two-band
2mjl Om versio n, because that
is all I have had a chance to
check out. There is no reaso n
at all why two ten- foot masts

' 9 .2 4 "
\ .. ....ge .. )
AT ' 45,9' .. ...

ltI93,"
14)Clll
4T ' .. 5 9 ' .... .

,.
'"
I,.
'"!

I 40.8,.
N/A " 0 3 .6 (:"1

1_ _ / -
BASE f ROM
(; 8 GP

David J. Brown W9C GI
RR 5, Box 39
N oblesville IN 46060

"' l, lj'ft
( 2' 2 . 8 C")
AT 2 9 5 .....

Try A T-R
For OSCAR S

turnstile over reflector system

T -R, in t his case, is
Turnst ile over Refl ector

a nte nna, and it co uld def­
inite ly aid your OSCA R pe r­
formance. Built for th ree
band capabilit y, it will do
well for you on the present
OSCAR satellites, not to
m en t i o n t he upcom ing
AMSAT high o rbit ty pe
mac hine. If yo u th in k using

f,.
'",
i

Fig. T. Vertical mast is TO' x 5' heavy-wall T V mast (bolt
through joint). Cut o ff lower flare to fit into or onto CB base
used.
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Fig. 3. Feed and phase.

the ground that you can expanded part ), you wind up
U-bolt it to and work on it. _, with a quicky test setup for
upr ight. I have a 4-foot pipe checking ou t small antennas
stuc k 3 feet in th e ground in at 21 feet off the gro und.
a post hole and filled around Even some of the.small and
with co ncrete ., Level t he lightwe ight 6m beams aren 't
concrete off-with the ground "< too big to swing up. For
in sympat hy for your lawn larger anten nas, two water
mower. Don 't place it where pipes in the post hole, with
you can brea k a leg on it, and the mast pivoted betwee n
you have a utility mast and them (tilt-over tower sty le),
antenna holder. If you saw also work well.
the expanded end off of a TV Keep me posted on how it
mast (as you will do in all wor ks out for you, prefer­
making th e vertical mast in, ably when 1" hear you having
t his artic le), an d make t he fu n on OSCAR. I moun ted
cut-off piece about 8 inches mine in a direction sout heast
long, you will en d up with a from the tower, due to t he
dand y test setup. Keep t wo tower sides' orientat ion. The
10-foot TV masts around (up way the legs are on my tower
in garage raft ers, etc .], and, if left me the general directions
you fit them together to of 0, 120, and 240 degrees, so
make a 20-foot mast, add th e J chose t he 120 degree direc­
sawed off piece to the un- tlon. I favor the early evening
expanded end of the 2Q..foot passes east of me, since I can
pair, use the whole business be home and make more of
upside down (expanded en ds them . It also does just fine on
up), and choose your 4 feet passes west of me, to o, so
of water pipe in the ground have no fear of it being deaf
with an ID larger tha n the TV off the tower side. See you
mast {but smaller t han the on OSCAR. •

good ante nna and have it die
a month or two late r, so
please forgive me for belabor­
ing the tape and spray rou­
tines.

Fig. 2 covers mounting
possibiliti es. The array size,
weight, and low wind load
make it a reasonable candi­
date for chimney mount s.
Just remember th is is a last
resort spo t for antennas. It is
the most cor rosive, thermally
changing, lousy spot avail­
able, but if it 's all yo u have,
it' s all you have. I used the
side bracket method , with the
lower ground planes about 20
feet off th e real ground. It is
on a to wer that also has two
stacked halos for a backup on
6m and the Hy-Gain 66 B 6m
yagi up on top. None of the
6m goodies seems to cause
shadows or create any loading
effe ct problems. It all looked
the same looking into the
feedpoints up and mounte d
as it did on the ground. The
2m swr was very good at
1.15 :1, and it is not worth
messing wit h to improve . The
10m must be getting a littl e
pattern distorti on, no doub t

. fro m the tower ; but it had a
1.1 :1 on th e ground and a
1.25:1 now. It works fine,
and I'm not going to push it
to get a littl e more here and
there.

Th is whole story seems
te rribly short, but then there
just was not much to the
const ruct ion, 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 I
thought you might Iike to
share some of my construc­
tion methods.

Here's one final note of
help : When you get it all
together, try the fo llowing:
As the beast gets larger (as
you add the 10m hardwa re),
it pays to have a pipe stuck in

Gen eral
234 /10

234/fo + 5%

234/10

234110 + 5%

@ fo in Fig . 1.
19.24"
48.9cm
20 .2"
51.32 cm
95.2 "
241.8 cm
99.94"
253.86 an

Table 1. Mast CTR to tip of element.

2m re flected

2m d rive n

10m dr iven

10m ref lected

boom by a 1-inch wide strap,
from feed clamp to boom to
feed clamp. If you order
parts, just use th e director
clamps instead, and the ele­
m en t wil l be a l rea d y
gro unded.

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
t he reflector elements. You
only need pieces abo ut 20
inches lo ng. Simple brackets
will mount them to the
vertical mast.

The driven elements are
made to order, used as is,
parts from the A147 type
CushCraft antennas. They are
just the driven elements from
those antennas. When I lost
the EME array a while back, I
saved the parts off the broken
3 yagis. They are 50 Ohm,
coax ia l-fe d dipoles with
gamma matches, so it can't be
much simpler. Even their
mounting method is obvious
from their constr uct ion.

All that leaves are the
match!ng harnesses. A let ter
to Hy-Gain produced the
figure of 200 Ohms for a
feedpoint impedance using
t he dipole alone - no beta
match. The harness of Fig. 3
s ho ws t he material and
cut t ing instructions. Use good
lugs on the bolt ed co nnec­
t ions, tape well, and use a
good quality, clear spray
liberally. Since the clear sets
up so rapidly, I have found 4
or 5 light coa ts work better
and crack less.

The 2m harness is even
easier, since it uses all coaxial
co n nectors. Measure and
solder carefully, and check all
the harnesses piece by piece
fo r braid to center shorts, as
each piece is comp leted. Then
screw it all to gether and to
the antennas, and tape and
spray well. Not hing is more
disgusting than to build a
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Track OSCAR

In Real Time

with your HP-67 calculator

l 's('r I list rlll'liollS

OSC"' R "fAA.l;.K -1 05:2:2

' '''TORBIT
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H - P 1>1197 C ALCULATOR.

--- OSC",R TRA CK

~- T ..... Prewitt , W9IJ

_.
5/22/77

~ 2212 S . Webster
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" ,.- 46 901

P'''Il,om o."",lptlon. ("".~..... Van , Ille s . 0'" IIdapted from equa t i on s g i v e n i n
Computeri ~ ed Sa t e l l i t e Tracking , " JoIag a ::u ne , Februa ry , 19 17,
page n , by WBj!l J HS .
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Minutes past equator
"" Azimuth angle. degrees

"" ~ Elevation angle. degrees-- ---~220 1 3 6 . 4 7

\DeCimal point
serves as a
separator

Fig. I. Typical merged display .

I n the Febr uary (1977) 73,
Henson * presented a

beautifully-documented mini­
computer program fo r track­
ing OSCAR. The program
described here calculates and
displays t he same info rmatio n
(except range), and, in addi ­
tion, runs in real t ime during
a satelli te pass. Written in
RPN fo r a Hewlett-Pac kard
HP-67 pocket ca lculator, it
will run on an HP-97 as well.
I'm sure that an equivalent
program cou ld be written for
the TI SR-52, although I have
not do ne so.

After loading the program
and data constants, begin by
entering reference or bit data.
Then step ahead one or more
orbits to the one of interest.
The calc ulator will pause to
disp lay the orbit number and
the longit ude of the' equa­
torial crossing, and will halt
with t he disp lay containing

" Henson WB0JHS, "Compute r­
ized Sa telli te Trac king," 73, Feb­
ruary , 1977 . p. 72 .

t he predicted ti me of t he
equatorial crossing (with all
data needed for a real-t ime
track of t he sate llite on t he
selec ted orb it stored in t he
proper registers ).

When rea l t ime (clock
time) reaches the time shown
in the calculato r display,
press the "TRACK" button
to ' com mence a real -t ime
trac k. T hereafter , the pro­
gram wil l run continuously,
calc ulating beam-aimin g data
once eac h min ute, and pa us­
ing every few second s to
disp lay the cu rrent resu lts .

Severa l data display for­
mats have been prog rammed
and e valu ated . Alt hough
man y tr ack ing parameters can
be calc ulated, th e ones f inally
selected for disp lay are the
e lapsed time, t he beam head­
ing, and the ele vation angles.
To keep the wai t ing t ime
between successive displ ays
to no more than a few
sec onds, these th ree data
items are merged into a single
line, wh ich is d isp layed three
ti mes as frequently as each

wou ld be if they were dis­
play ed in sequence.

Fig. 1 shows a typica l
merged d isplay. T he elapsed
time, in minutes, appears to
the left of the first zero . The
azimuth head ing appears to
the left of the decimal point,
and th e elevation angle is
shown to the right of the
deci ma l po int. Bot h angles
are in whole degrees,and t he
decimal point serves on ly as a
separato r. Th e elevation angle
will be shown as zero if the
satellite is below t he horizon.

Approx i mate ly t hi rt y
seconds of each minute are

used in calcu lating and for­
matting new data, and the
remaini ng thi rty seconds are
devo ted to six 5-seco nd da ta
disp la ys, which are dis­
tributed th roughout th e one
minute period . If your calc u­
lat or runs the program cor­
rect ly but completes a loop in
less t han sixty seco nds, add
one or more PA USE com­
mands at the end of a display
to pad it ou t t o a full minute.

Af ter th e program is ru n­
ning co rrect ly , reco rd it o n a
program card an d save the

. contcnts of the registers on a
second data card. •
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Logical Thoughts

About OSCAR

meaningfu l to computers!

cause the act ual co mputatio n
takes o nly a few milliseconds,
with mo st of the program
time spent in controlling the
teletypew riter ou tput device.

2. BASIC is widespread.
Most school computers, be
they in high schoo ls, co lleges,
junior co lleges or even in
grade schoo ls, run in BASIC,
in addit ion to other lan­
guages. The chances are good
that, if you have ever used a
com puter, yo u have pro­
grammed in BASIC.

Check with your local
school board or wi th the
scie nce and math de part­
ment s in yo ur school system.
If the schoo l does have co m­
puter facilit ies, this might
make a nice tie -in for a new
educational use for OSCAR.

3. Many advert isements
fo r microprocessor /com puter
systems list BASIC as a
ready-to- run language, ei ther
supplied or available as an
option.

VIm. Denison Y. Rich OA6A D
Casilla 751
Areq uipa, Peru

S everal months ago I re­
ceived a free copy of

Ham Radio Horizons and
read the article abou t the
O SCA R (Orbita l Satellite
Carrying Amateur Radio)
sate llites." Up to that time, I
had heard of OSCAR but
supposed I would need a
good dea l of auxiliary eq uip­
ment to access the satellites.
Ho wever, acco rding to the
aut ho r, my trusty SB·1 02
sho uld have been able to hear
either of the OSCA Rs. 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, fo ur favorable passes
per day, random listening is
definitely out.
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At the time, I reca lled that
the AR RL was pub lishing
A MSA T -supplied' equ ator
crossings for the OSCARs in .
daily CW bulletins. A day of
poking around in the QRM/ N
on 20 (why does everyo ne
tune up on 14.080 1) netted
me a do zen crossi ngs, and,
with a dandy desk calculat or,
I was ab le to fill in the gaps
and make several days of pre­
dictions.

Sho rtly aft er, heard
OSCAR 7 on o ne of the
passes I had predicted, and I
was hoo ked. I also heard ha lf
a do zen o r 50 statio ns
work ing through the satellite
and am now working on a
solid state, 2 meter CW rig
(you convince you r wife you
abso lutely must have a ne w
$70 0 transce ive r, so yo u can
talk to a satellite) and some
sort of antenna to go with it.

But , if I can do these
predictio ns on a desk calcu-

lato r, why ca n't 1 do them on
a co mputer?

At work (odd ly enough, a
sate llite tracking fac ilit y ef
th e Smi thso nia n Astro­
ph ysical Obse rvatory}, we
have a NOVA 1200 minico rn­
put er. " Since thi s machine is
available fo r so me time each
day, the next step was to
write a pro gram to predict
successive OSCA R passes._

Language

Although we have two
more efficie nt languages avail­
ab le, I chose to use BASIC'
(DGC Extended BASIC as
mod ified by COl' ) for three
reaso ns :

1. BASIC is one of the
m o st eas i ly u nd erstood
languages available. Its clarit y
far ou tweighs any lack of
s peed, especially for the
beginner. In this case, speed is
no consideration anywa y , be-

Programming

For any no ntrivial pro­
gram , a flo wc hart is almost
essen tial and i5 an easy way
to block out the job. The
flowch art will usua lly suggest
ways of brea king up o ne large
job into several smaller one s.
Fig. 9 shows some co mmonly
used flo wchart sy mbols and
their meanings. ~ - '

In the main chart for th is
program (Fig. 1 and Fig. 10,
lines 1 through 29 9) , each
phase of the program is repre­
sented by a se parate bloc k.
Some blocks stand fo r a
single instruct io n, but mo st
stand for two, three, or more.

Fig. .. 1 begins with t he
block RUN and "flows" in an
orderly man ner to the block
END. Some of the bloc ks
(SE LECT A SATE LlITE)
sta nd fo r what are called sub­
rou tines . A subro utine is a
sho rt program which takes
care of some specia l job, like
selecting the elements for a
particula r satellite. Usua lly, a
subrout ine is writte n because
the same small job is to be
performed several times, and
there is no sense in repeat ing
the same "co de" o ver and
ove r.
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Subroutine 9000,
used to enter the

Fig: 3.
which is

which transfers co ntrol back
to the main. program. Lines

_ 8063 and 8083 set the state
of a flag, F1, which will be
used later to help for mat the
printed outpu t of the pro­
gram.

If 1J:'e tests in lines 8025
and 8030 fail, then line 8040,
the next instruction in se­
quence; sends control to line
8090. Th ese are self-exp lana­
tory, except for line 8140,
which converts the westerly
drift, entered by the ope ra­
tor, to easterly drift, the form
which will be used by t he
program in its calculations.
We will, of co urse, convert
the output back to weste rly
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

,-_ -"""-' <'SELE.C; 'ON NO,

In the following discus­
sions, no attempt is made to
exp la in, in de ta il, the
wor kings of BASIC. It is
assumed that, if you have
access to a computer and
BASIC, yo u also have access reference day and ~sition

to any necessary "how-to-"<tor the selected satellite.
use" manuals.

Lines 1 and 2 (Fig. 10 ) are
self-exp lanato ry . Lines 10
through 39 are used to set up
several co nstants and an ar­
ray, all of which will be used
later by different sections of
the program . Lines 40 and 41
are the "T IT LE" block of
Fig. 1, fo llo wed by line 55 ,
whic h sends us _to the
"S ELECT-SATE LLITE" sub­
routine, beginning at line'­
8000.

Th is s u broutine (lines
8000 through 8201 and Fig.
2) te lls us which satellites are
pre pro grammed and asks
which we want. Lines 80 25
and 80 30 direct t he fl ow to
the appropriate set of ele­
ments, each of which is ter­
minated by a GOTO 8200.
Line 8200 announces t he
chosen satellite, and 820 1
cont ains th e RET URN sta te­
ment, which must end all
BAS IC s u bro ut ines, and

, -'-""'<:SEl~~T1 0~?'"""--_,,

Equator Crossings
The object ive of this pro­

gram is to produce OSCAR
equator crossings (time - UT,
longitu de - W), based on
reference orbits (initial condi­
tions) sup plied by AMSAT
via W1AW.

Fig. 2. Subroutine 8000, which is used to select eithe r a flied
satellite or a new, unfiled satellite.

glad yo u have these notes.
In BASIC, it is not neces­

sary that line numbers fo llow
sequent ially. The progra m al­
ways goes to the next highest
line number for execution
(unless, of course, it en­
cou nters a GOTO , GOSU B,
or RETUR N statement).

I like to think of the avail­
able program area (lines 1 to
999 9) as a noteboo k. Early
"pages" are used for the main
progra m, with plenty of
blank pages left for later
changes or corrections; later
pages are used for sub­
routines, filling the "boo k"
fro m the back toward the
front. If you put everything
in the front of the "boo k,"
and then have to rewrite
some section or insert correc­
tions, you will have a major
rewrite job on your- hands
because of the lack of vacant
line numbers ("pages") .

Fig. I. Main program flow
showing data entry points,
computations, output points,
and major subroutine cal/s.

Quite oft en a stock sub­
routine can be used in other
programs with littl e or no
modification. For example, I
h ave al rea dy used the
"ca lendar" subrouti ne (7000)
in two other programs.

I like to use subroutines to
make t he big job smaller and
easier. If all the subroutines
used in this program were
combined into a single pro­
gra m and flowchart, we might
need a square meter of
paper on which to 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 state ment.

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
mont hs, yo u' ll be awfully
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day by virtue of the limit
change. It is the accounting
for leap year that makes this
subroutine so co mplex. With­
out leap years, the only
branch would be the first
one, at line 7020.

If the current day still fails
the test at line 7020, the n 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
insur an ce against having
created an illegal day.

If line 7045 finds month
(M) value greate r than 12, it
increments year (Y) and re­
turns via the legal day test

Note that , if the test
" L(2)~30 ?" is not includ ed at
line 7085 , o ne log ical
course of action, after finding
that the month is Feb ruary,
would be to set the limit to
30, then reente r at line 7020.
This is okay until the day gets
to' be Febru ary 31 or greate r,
a t which point th e program
has no way of brea king t he
loop and perfo rms : (LEGAL
DAY?) - (MONT H IS FEB?)
-r (SET L.:IMU = 30) ­
(LEGA L DAY ?) - (MONTH
IS FEB?) - etc ., - etc. . . .,
until the cows co me home.
Flowcharts are a great help in
avoiding this sort of bug.

Now let 's go back to line
9073 - th at is, just fo llowing
the subroutine call to the
ca le n da r manag e r. Re­
member, we are entering
initial conditions for a pre­
diction run. Only one mcre .
paramete r needs to be
checked - the flag, Fl . This
is done at line 9073. Sub­
routine . 8300 (Fig. ' 5) is
called, if necessary, and asks
if yo u 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
subrout inc and then to the
.main progra m via line 9075 .

Lines 80 through 130 of
the main program are self­
explanatory. Line 140 sends
us to subro utine 950 0 (Fig.
7), which will print t he satel­
lite numb er and date for each

vALID
O~Y

Fig. 7. Subroutine 9500,
which prints headings for
each day's posses. These
headings will be printed even
if the output for a particular
day is suppressed.

simplest way of keeping time
in a program!

After returning via line
755 0, we are immediately
sent, by line 9070, to sub­
routine 7000 (Fig. 6). T his 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,
the n cont ro l is passed right
back to the calling program"
If not (say we had typed FEB
29) , th e s ubr ou ti ne
checks to see if the current
.year is a leapvear, If this is O'
so, the limit day of February
is set to 30, if not already so
set, and the current day is
again tested at line 7020 to
see if it has become a legal

include seconds as an input
variable, the only change
needed will be to delete line
9045 and add Sl to the input
lines, 9035 and 9040. Sl is
already includ ed in all pert i­
nent calculations.

Once again, line 9053 co n­
verts west longitude to east
longitude, just as was done
back at line 8140.

At line 9065 , we find an­
other subroutine call. Sub­
routin e 7500 (Fig. 4 ) is a
one-liner which turns sec­
onds, minutes, and hours to
decimal parts of a day.
HOed mal" days are by far the

~[T UR~

Fig. 5. Subroutine 8300, which sets up the flag, FI , 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.

Fig. 4. Subroutine 7500, in
reality only one line long, but
shown here as 4 separate
steps in the interest of clarity .
This su broutine 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 cha nge
line 8000. The element block
may go anywhere in the sub­
routine, provided that the ele­
ments end with GOTO 82 00.

Now, go back in the main
program for a second. Line
70 transfers co nt rol to the
subroutine at line 9000 (Fig.
3).

Lines 9000 to 9040 are
self-exp lanatory . Line 9045 is
included because time is only
requested to the nearest
minute, but, since seconds
(Sl) are used in the calcula­
tions, Sl must have some
value. If, later, yo u want to

Fig. 6. Subroutine 7000, the calendar subroutine which tahes
care o f advancing the month and year, when req uired. This
subroutine also takes into account the possibility that the
current year is a leap year and that, therefore, February must
have 29 day s instead of the usual 28.
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Fig. 9. Some of the sy mbols used in flowcharts and some of their possible m eanings.

Inp ut , usually from a keyboard terminal.

station will be. printed . This
would d ras ti c~liY cut th e
total runn ing time.

U$WD,U I) YEO S
'M~N

'0

u$!Uo,un '"· THu,
'0

U$WD ,UI) ,,;
· S ~ T,

00

YES STIL L IN
SAM E DAY,

Fig. 8. Subroutine 7600, which causes a heading to be ou tput,
if necessary, and then decides which, if any, of the crossings
will be printed. . .

initial co nditions for two
crossings, and ORBl and
OR B2 are the orbit numbers.

One furt her imp rovement
might be to ad d a longitude. _~Part i ng Thoughts
test to the outp ut routin e, Keep track of the re-
such tha t on ly passes which siduals, o r the differ ences in
will be " visible" from yo ur t ime and longltude .i.bet ween

This and t he f ollowing symbol describe any "process." A process may
be a GOSUB, GOTO. LET . PRINT, or any ot her operational
instruction.

This symbol always signifies a dec isio n point . Usually the branch paths
run out fr om the side of the d iamond; however, this is no t necessary if
t he paths a re clearly marked - yes. no. true . or false.

Usually used to signify a start point (RUN) o r an END . Also used for
entry and exit points of subroutines.

Output, in the fo rm of a printed document. This symbol may be used
for e ither t eletype or line printer output.

Comment, either an o ut put from the pro gra m or an explanatory block
for the programmer. T h is symbol does not have to represent a section
of t he program .

These arr ow s ind icate program flow. They are one-way only, like
diodes. Once flo w has passed through an arrow , it may not go back. In
this ex ample, there is an insolvable problem in that all four arrows
point into the inte rsection. There is no exit!

cJ
o

~

o
D
I I

CJ
+

be justifi ed onl y if an equi va­
lent or greater amount of
t ime can be saved later on. It
is for thi s reason that the
program was made flexibl e. A
simpler program would not
have opti ons like the choice
of satellites pre programmed,
entry of tri al satel lites, and
the Ii ke. For a littl e ex tra
war know, I have a program
which allows me to f ile a new
s ate llite in a matter of
minutes or to run a trial on a
new satelli te at the cos t of
enter ing its period and west­
ward drift. I can easily sup­
p ress output of any day 's
passes, and th e days to be
suppressed can be changed by
changing only one or two
lines.

When OSCARs 8, 9, and
10 come along, thi s program
wi ll be ru nn ing with in
minutes of my receipt of the
necessary data.

Speaking of data, you may
get it from a magazine art icle,
as I did, or yo u could co m­
pute it, if you know any two
refere nce orbi ts, ORBl and
ORB2 . It helps somew hat if
the two known orbi ts are a
few days apar t

Period P ~ (T IME2
T IME1 )/( ORB2 - ORB1 )
Drift (W) ~ T ~ (LAT2
LATl )/( O RB2 - ORB1),

where TIME and LAT are the

new day predi cted.
Th e actual calculation

loop, lines 150 through 195,
is executed (13 x 1)/5 t imes.
See lines 80 through 100 for I
and S. Subroutine 7600 (Fig.
8 ) is the outpu t rou tine and
immediatel y ca lls the
calend ar (7000) . Subroutine
7600 t hen checks to see if
thi s is a new day (line 7612)'
and, if it is, calls for a heading
to be printed.

The decimal da y is con­
verted to a day, ho ur, and
min ute (lines 7682 through
7691) . The orbi t number and
time are printe d (lines 7693
and 7696 ), and the longitu de
is con verted to west and
printed by line 7698.

The odd decision chain, at
lines 7625 through 7635 ,
tests the value of Fl J which
was set up bac k at lines 8063
and 8083. If Fl is nonzero,
only the "ava ilable days" are
printed . More available days
co uld be added to the chain,
if needed.

Note th at , since the " new
day" test (line 7612) is done
befo re the tes t of Fl (line
7620), a head ing will be
printed for every new day,
even thou gh t he passes for
tha t day are suppressed . The
heading doesn't take much
paper and lets yo u see at a
glance what th e program is up
to.

Fig. 11 is a sample run . All
hum an t yping is und erlined.
Computer output is no t.

Simplicity or Flexibility

A program such as thi s
requires a lot of wor k to
write, especi ally when co m­
pared with the actua l amount
of calculation it does. But it
tak es me several hours to
prepare 30 days of predic­
tion s, not counting my pen­
chant for arit hmet ic erro rs,
while the machine can com ­
pute and prin t the same
number of pred iction s in
about 20 minutes, with no
erro rs, provided it is pro­
grammed properly. Thirty
days com es to about 400
cro ssings.

The amount of work re­
quired to prepare this and ,
perhaps, most programs ca n
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769 6 PRI NT US IIl O R""" .~I. lfI"N I ;

7 69 7 PRI NT "",
7t'i98 PRINT USIIlG - ", .,".3 61'1-Z+.f15
769' RETlmM
8flfle PRI NT R OSCAR 6 AND 7 AR E ON FI LE. ENTER DESIR£D SATFLL lTf; R:
8fl:28 INPUT °
8l!12 5 IF O: 6THEN GOTO eese
se311!1 IF O::7THEN GOTO eete
8.3 5 REP! D£F"A ULTt REQUESTED SATnL IT E NOT ON rn. r
su. GOlO e:II9 0
8 1'l'" RE!'! ELEI'l[WTS fO LLOWI
B05 11!! RElt • • _. OSCAJt " 6 ._"'.
8f'l" LET 1'::11" . 994+11I
Be61'l LET T::- 2:8. 7~8&+8
S06J LET F1::1
806' G0 10 82f1f1
g07. R£I'l •••• • OSCAR-l ***••
82175 LET 1': 114.9"5+8
eeee LrT T: - 2 8.736:2+t1
8eS3 LET F 1 ::fIJ
eees 0 0 10 8221'
B"9111 !"RI In - OSCAR-I O; - I S 1Il 0 T O!'I FlU ". TYP E 1'1 10 RUN ,Il TP.IAL" :
81195 UPUT 0
S Ul0 IF' 0:- 0 THEN GOTO 8l'12 5
f'i1 2 0 PRINT .. PERIOD (MI NUTES)".
8 125 I NPUT P
8 13'" PRIN T - DRIFT ceeo WEST)
BI35 I NPUT T
8 1 40 LET T: T. -I
81 45 LET r l :'"
82 08 PRIN T " PR EOI CTI IfG f OR C5CU - t O
8211'1 1 RETUR N
8 30 1'1 PRI NT " SUPPRESS UNAVAI LABLE ORBITS (Y IM)" ;
8 325 I NP UT Y$
8330 IF YS ..." Y" TIlEN GOTO 834"'1
83", LET F 1 ::1
8338 GOlO 8J5f1
B3"e IF Y$ ..." .... TllEN GOTO 8325
S34 5 LET F'I =0
8 3~1 GOTO S3n
835" PRI NT - REFERENCE M Y
836fl INPUT D$

8 365 f OR 1:: 1TO 7
83 7e LET U=I
8 3 75 IF ~ =U$ r 3* I-2,3* I JTHEN GOTO 839'
838e H EXT I
8J8 ~ PRI NT - LEGAL M YS AREr " ;
8386 F OR I:: ITO 7
8J88 PRI MT U$ [3*1 · 2 .3"'1 It- "r
8 39fl HEXT I
8392 GOlO S3 5111
8 39 9 R[TURN
9tlllle PRINT " R E F'E: R~ HCE ORBIT ,"
9"15 PRIn" rr , "'!'l • bn . "
9tl2 1'1 I NPUT Y.M.DI
9l'125 IF !'l ::" tH EH GOTO "15
91l13" IF DI : " THEN OOT0 9f115
~35 PRIN T" KH. "' '''
9 8 ~8 U PUT HI, HI
9145 LET SI =fJ
91348 P'RJlrIT - LONGIT UDE COCGR- VESn-.
91'1 5" I NPUT Z
9"53 LET Z =3t'i0 -Z
9" 55 PRINT " ORBl! NUMBER
9"' 611 INPUT"
91l'65 GOSUB 75".
9 1'1 71'1 GOSlIB 7..ee
9 9 73 I F FI : lllIEN GOSUB 8308
9 £1 75 RETUR N
95ftfJ PRINT
~15 PRINT - OSCAR- ; O;" · M~ f3'" .....2. 3."' );INTCD);y.19 l'l0
9550 RETURIf

Fig. 7O. A complete listing o f the program.

ee~ 1 R ~ ~AIN ~ROGRA~ : CO~PUTES AND PRI NTS
eeea R fl'l EQUATOR CPOSSI HGS fO R OSCAR SATElLI TES .
ea i e OI l'! LII 2 ) , !'I! f36 1 .U~ [211
0 8 1 11>1/1 YStlJ.DSIJl ,.Sr81

:~: i ~~jAui~r~u~~~ ~uit£~iM~~i~A~ 1.3~ . 3 1. 32
1""'18 LET !'I$::" JAltfYl'U'lARAPRI'lAYJUNJUlAUGS£ POCTNOVD£C"
" P2 0 !' OR 1::110 12
e02' READ UI )
eeae IIEXT I
88 38 LET . $::-8 JU IIE­
1"839 iar V::? . 13
e8~8 PR! MT .. EQUATOR CPOSSI NGS : VERSI ON" . V'
fle~ 1 PRINT" OF' " ; A ~:" 1977 rCOJ-XB,IlS I c j ,, '
ee" GOS UB Bsefl
0il 70 GOSUB 9"'''' 0

::~~ i:~ ~i ~ HOV !'lANy ll/\YS Of PREDI CTIO llS" ;

00 g e LI"T 1 : }.'3
009 5 REI'! ORBITAL I NCREI'lEMTr I : EACH. 2:: EvrRV OTHER, ETC
8 11U' LET S:: I
0 18 ' REI'! CO''''ERT P FRO'" "' I NUT£S TO DAYS
0 1 U'l U T P ::P I68/2 ~

0 12 fl PRI MT
0 130 PRINT" ORBIT TlME(UT) LONGttUDE-WESr
0 1.4fJ GOSUB 9 210
0 158 F OR J : 8 TO I S1[P S
I'll 55 LET ,, =". S
8 160 LET Z : Z + T. 5
tiH65 LET Z:: CZ/ 360- IMT CZ/ 36fJ ) ). J 6f1
0 170 LET I)::D "".~
fl I S5 GOSUq 76f1"
01 9 5 NEXT J
1/1 2 99 END
7ee0 REM $ SS SUBROUTINEr CALENDAR
7"2 0 IF D:"Ul'l lTHEN GOTO 7fl3 5
782 ' GOTO 7f19 9
703 5 I F Y/ ~ -I NTCY/~ ) ::0 TH E N OOTO 7"'7 0
7"'138 LE T O::D -LO~l + 1

7041" LET " ::P'l+1
7045 H "' :: . 12 THEN oore teae
7e 5" LET V:: Y+I
7M'" LET I'l :t! - 12
70 6 5 GOTO 7f12e
t e-e IF 1'l::2 THEN GOTO 711185
7en 5 LET U 2 1 =2 9
708€' G0 10 7fl3 8
708~ I F Lf 2 1::3fH t1EM GOTO 71'13 8
7e !HJ LET Lt 2 J =3f'l
721'5 G010 7l'120
7219 9 RETURN
7 5eP. LET 0::[lI +CHI + (I' I +S I /60) /60 )12 4
7550 RETUR N
7'" GOSIlB 7",o0
7 1';1 2 IF I ~ y( I))::D I Tll'E" OOTO 762"
7 61 5 LET 01:: 1 NTCD)
76 16 GOSUB ,5IJiI
7 617 LET U: U+I
76 18 IF' U: .. 7TMEN GOTO 7 62 8
7lIiU LET U::I
7 62 8 I F F'I ::III THU eoro 7 682
7 623 LET Ufl::~ tJ-2
7 6:2" LET UI ::'" U
7 62 5 If USIIJIt.UIl =R I'lONR THEN GOTO 76 82
7 63fl IF' US (oo.UI r e- THU"TlfEN OOTO 76 82
7 6.3' IF U$f OO , U1 r e- SAr THEN GOTO 7682
76 8" 6 010 769'
7 682 LET 0 1:: U TCm
7686 LET HI :: (I).D I )~ 4
7 69 0 LET II I =IIITCCHI -I NTCHI » . 60+.5)
TQJI LET HI ::IH TCHI )
7 69 3 PRI NT V,

your predictions and the
Wl AW bulleti ns. l a nce pre­
dicte d OSCA R 7 for 30 days,
only to discover later that
t here was a 1O-minute bias to
all the times because the

reference orbit had been
wrongl y copied from IVl AW.
Typical residuals, over a
3D-day prediction cycle, have
been ±1 minute and ±.1 de­
gree of longitude. These dif-

ferences creep in mainly be­
cause th e AMSAT/W1AW
bullet ins only give time and
longitude to these accuracies.
We cannot expect the pro­
gram to be more accurate

than the da ta given it.
Th is pro gram is o nly one

way of reaching th e stated
objective. Th ere are usually as
many programs per problem
as the ~~ are programmers

EQ\lnOR CROSSUGS: VERS IO. 2. 13 OF' 8 J U.E 1977 ( COI-XBAS I Cl 1 1616 2 14 1 18. 7
OS CAR 6 AND 7 ARE 0" F'IL E. EMYrR otsI RED SATElLITE ; 7 2 11617 2 33 6 47 .5
PREDI CTING FOR OSCAR 7
REfERENCE ORBIT: OSCAR 7 "' ,lil Y 31 1977

YY , fIlfll • DO
~~

1161 !! I.SI 76 . 2

HM • " '"
11619 '" 10 5 . 0

LO"OI TUD[ (M'llR""'[ST) 7 F.i 1lli28 ,,, 133 . 7
OReIT IIU!'mER 7 fiii5 11621 '" 162. 4

HOW "'AIrY DAYS Of PREDICTIONS ?r- 1 16:22 '" 191.2
11 62 3 11 8 6 219 .9

ORBIT TJ"'E(Uf) LOIIOIT UD£"WEST 11 624 131 1 2 4 8 .6
11 625 14 5 is 2 7'7 . 4

OSCA R 7 !'lAY 38 1971 11626 l iS51 3M. 1
J 1686 ." '1 .4 1162. 7 1846 3 34. 8
I I t'iIII7 .,,, 128. 1 11628 28~1 ,.,
J 1688 62. U S.9 1162' 223 6 32 . 3
JI 6 11!1 9 81 ' 177 . 6
11 151 ' 1"'12 2 " 6.3 OSCA R 7 J UN 1977
1161 1 12tl7 235 . 1 11 63' " 6 1.1
11612 "1l2 26.3. 8 11 63 1 .., 89 .8
11 151 3 1557 292. 5 r rsse "'. 118. 5
1 1151 4 17 51 32 1.3
11615 1946 3 5fl. 8 END AT 1299

Fig. 77. A sample run for OSCA R 7. Human input to the program is under!ined. Everything else is the product of the program.
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attac king th e problem. In th is
case, for example, certain sec­
tions of the coding were
made to take up several lines,
where o nly one Iine was
really needed. Thi s has re­
sulted (I hope l] in greater
clarity at the expense of
space. Why not try im proving
this program ?

Not all BASIC versions are
ident ical. Make sure the
features I have used are avail­
a ble in your version of th e
language, before writi ng a
stiff let te r to th e editor.

Imp ortant no te : Whe n
Iisti ng a program , th is pa r­
t ieular version of BAS IC
often inserts phan tom spaces.
Th ese are on ly impor tan t in
the followi ng lines:

Lin e 17m ust begin
"SUNMON .. .' with no
spaces between the quotation
ma rks a n d S UN .
" .. . FRISAT " does include
3 spaces following SAT, and
then the quotati on mark.
Line 18 is similar to 17 and
must begin " JANFEB . . ." ,
witho ut spaces afte r t he lead-

ing quotat ion ma rk. There are
no spaces following DEC.

Lines 7625, 7630, and
7635 are similar in that the
t est da y, for e xampl e
"MON " , must be enclo sed in
quo ta tion marks without
spaces as "MON ", " THU" , or
"SAT".

Lines 83 30 and 834 0 are
the same; the Y and N must
be entered as fly " and "N",
wit ho ut enclosed spaces .

All other blan k spaces in
Fig. 10 are no t c rit ical and
may be inserted or del et ed

acco rd ing to your whims or
the requi rements of your
flavor of BASIC. •

References

1. Ham Rad io Horizon s, Mar ch ,
1977, pp. 18ft.
2 . Rad io A mateu r Satell it e Cor­
po ra t io n, P.O . Bo x 27 , Wash ing­
t on DC 20044 .
3 . NO VA is a reg istered t rade­
mar k o f t he Data Genera l Corpor­
atio n (OGC ), Southboro MA
01 772.
4 . BAS IC was de veloped at Dart­
mouth Co llege.
5. Co mputer Oper ati ons, Inc.
(CO il, Be lt sville MD 207 0 5 .

IRTTY Loop
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1, _AF S l< TO
loll CR OP HONE
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TE RM INAL UN IT
ANO AFSl< GE N

John Molna r WA3ETD
Executive Editor

Although th is issue mar ks my last
as Executi ve Editor of 73, I' ll sti ll
look forward to seeing you on 14.090
or 36 15 in the evening!

Fig. 1.

RE CE IV E A UDI O

SSB TR AN SCE I VE R

' ..

ll,NTENN ll,

phon e on ly service, but can be put on
RTTY (or CW) by cha nging a single
crystal. I per form ed this mod ification.
and threw in a new f ilte r crystal to be
safe. The HW-32 will put out 40 Watts
continuously, using sweep tu bes in the
final.

PIl INT( R I
l«V90 AR Q

Many modern terminal units use a meter for tuning. A steady value indicates a
property tuned RTTY signal. Once the signal is tuned, the print er can be
activated . The TU pictured is the HAL $T·5000.

-

to be coupled to the scope. When
receiving a ATTY signal, a pattern of
crossed ellipses or ci rcles will be
present. The techn ique is to tune the
rece iver until th e elliptical patt erns are
as large as possible, and as close to
right angles to each other as possible.
Most modern T Us have both scope
ou tputs and meter t uning ; t ry the
met er met hod until you have the hang
of tun ing ATTY .

At th is point, you sho uld be able to
cop y amateur OSOs. Sat urday after­
noo n is the best for 20 met ers - if
you are lucky you ' ll hear Ricky
WA0CKY transmitting one of his
classic RTTY pix! Yo u should also
hear Iseel l statio ns calling CO. If
you' re ready to answer, read on!

TRANSMITTING ATTY
Trans mitt ing is simple. The outpu t

of yo ur AFS K genera to r is co nnected
to the micropho ne inp ut of t he SSB
transcei ver. When the loo p is keyed,
either by the keyboard or tape reader,
t he AFSK oscillator co nvert s the
Baudot pu lses into frequency shift ed
mar k and space to nes. A caution is in
order at t h is point : RTTY,l ike CoN, is
a co ntinuous duty transm ission.
Unlike SSB, RTTY imposes extra
str ain on the final of yo ur transmitter.
It is wise to derate SSB ratings by a
factor of fo ur - if your r ig is rate d at
200 Watt s PEP, do not allow the
conti nuous RTTY output to exceed
abo ut 50 Watts . Save a tu be ! You will
soon f ind that most RTT Y operators
do not use high power . .. like CW, a
bit goes a long way. In most cases,
200 Watts and a beam will do the
trick. I run 75 Watts , and have needed
more on few occas ions.

When using a sta ndard SSB t rans­
ceiver, usa 170 Hz shift. Th is insures
that t he audi o tones are well within
t he passband of your transceiver 's
fi lt er. It is possible when using B50
shift to prod uce a seco ndary, and
illegal, car rier. Most current act ivity is
on 170 shift anyway .

An aside: A good beginner's RTTY
t ransmitter is an old Heath HW·3220
meter singlebander, po pular a few
years ago. This rig is designed for

I hope you enjoyed the specia l
RTTY issue! Now that you are com­
pletely ready to operate, a few hints
and suggestions are in order. Required
eq uipme nt is a pr inte r/ keyboard corn­
bination (Mode l 15), a loop supp ly, a
term inal unit, and an AFS K generator.
I assume that you already have a
t ransceiver capable of operating SSB
o n the low bands. Let 's get started !

RECEIVING RTT Y

By convention, RTTY operators
congregate on certain areas with in the
CW portion of th e band in question.
There is act ivity on both 80 and 20,
not much on 40, 15, or 10. Eighty
meter activit y is usua lly found arou nd
3615 kHz and up. Twenty meter
teletype freaks are found from 14.08
to 14.1 MHz. Sideband convent io ns
are reversed on all HF band s except
80 . Therefo re. RTTY is received and
transmitted on lower sideband o n
tw ent y - voice is upper . On 80, SSB
and ATT Y are both t ransm itted on
the lower sideband .

In order to proper ly rece ive RTTY,
the signal must be care fully tuned.
Allow you r t ransceiver to perk for an
hour or so before t un ing up th e first
t ime. An audio samp le must be
coupled to t he TU . .. normally
through a matchi ng t ransfor mer.
Many of the popu lar T Us such as the
HAL ST·6 and Flesher DM·170 re­
quire a 500-600 Ohm feed for proper
op erat ion. In a pinch, however, the
TV can be paralleled acro ss the
speaker Iine. There a re two common
methods fo r tuning a RTTY signal.
The f irst, and easiest , met hod em ploys
a meter . The T U meter indicat es a
stea dy value whe n the signal is
properly t uned - if not , it will jump
random ly in the presence of RTTY or
C»I. Carefully tune the receiver until
the meter is steady . . . it ' s best to
start out o n a strong signal! Consu lt
t he opera t ing inst ruct io ns for your
oe-tlcutar TV for specific de tai ls. The
second tuning method uses an oscu­
lcscope with the horizontal sweep
disab led. Almost all TUs have "scope
output" terminals which allow the
mark and space discrimin ator outp ut
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Two 74 element K LM beams for 2 meters and a 432 MHz KLM beam for satelli te DX In use at
W3 TMZ.

lon g life amateur sate llite was
o r bi t e d. T hi s sa te ll i t e,
OSCA R 6, has provided many
new aspects to OX chasing. In
mi d -No ve rnbe r , 1974, a
second long life satellite,
OSCAR 7, was or bite d. It has
provided even more DXing
activities.

OSCAR 6 contains a 2 to
10 meter transponde r wit h a
1 0 0 k H z ba nd w idt h .
Specifically, t he inp ut fre­
qu e nci e s are 14 5.90 to
146 .00 MHz, which t ranslates
to 29 .450 to 29 .550 MHz
respecti vely . For normal co m­
munications, a power of
a pproximate ly 100 Wat ts
effec t ive radiated power
(ERP) provides a satisfactory
return signal on the 10 meter
down link. For DX chasing,
o ne should be able to access
the satellite when it is near
the hor izon; to be consiste nt,
an ERP of 1 kW is reco m­
mended. To keep the AMSAT
officials happ y and preven t
overload of the sate II ite 's
rece iver, o ne should adjust his
ERP to maintain a reasonable
but not strong return signal
(comparable to other signals).
Effective radiate d power is
define d as: matched pow er at
the antenna tcrminal(s) times
the antenna gain as a ratio.
For example, consider an
antenna with 12.5 dB of gain;
this relates to a.power rat io
of 17.78. If the po wer at t he

_ . ' antenna terminals was 100
Watts, t he ERP would be
1778 Wat ts .

OSCAR 7 has two t rans­
ponders. The first is similar to
OSCAR 6 - this is ter med
Mode A. Its input frequencies
are 145. 850 to 145.950 MHz,
t ranslating to 29.400 to
29.500 MHz outpu t. The
seco nd is a 43 2 to 145 MHz
repeater - it is termed Mode
B. Its freque ncies are a
43 2.130 - 432.170 input ,
t ranslat ing to a 145.970 to
145.93 0 out put. There is an
inversion in this transponder
- as the operating frequency
is increased, the ou tput fre­
quency decreases. This was
done inte nt ionally to reduce
the effects of Doppler shift.
Also, because of the inver­
sion, a USB u plink (input)

Africa every morning and
early even ing. On subseque nt
passes, amateurs in South and
Cent ral America as well as the
Caribbean and Asia (AU9 and
0) are wit hin range. Between
030 0 and 05 00 GMT the
satellites are passing over
Californ ia, which brings the
KH6s in range. And \'(e can
work these OX stations every '
day, day aft er day. In fact,
when HF propagatio n distur­
bances occ ur occasionally,
satellite comm unications are
eve n enhanced .

As a matte r. of history, in...
mid-Oct ober, 1972 , the first

challenge

States , in less than two and a
half years, Ben Stevenson
W2 BX A has work ed 86
c o u n tr ies via sate ll it e.
Ac t ua lly , Ben and Pat
McGowen G310R are having
a battle to see wh o will be the
first to work DXCC via satel­
lite. Pat has at least 86 cou n­
t ries wor ked to date. Bill
Hunter K4T I did a study
seve ral years ago and con­
clu de d t hat DXCC was
po ss i ble via the presen t
OSCAR sate llites. Tod ay wit h
OSCAR 6 and 7 it is possible
t o co m m u n ica te w ith
amateurs in Euro pe and

a new

OSCAR DX

Jack Colson W3TM Z
RFD 3
Mr. Airy MD 21 771

A t o ne time or another,
each of us has experi­

enced diffic ulty in wo rking
OX stations because the HF
propagation has been poor.
We now have an alternativc .
With amateur satellites it is
now possible to com municate
consistent ly with stat ions up
to 4500 miles away and
pred ict exactly whe n they
can be worked witho ut the
p ropa gat ion prob lems in­
curred at HF.

A number of well-know n
HF OXe rs are now quite
active chasing OX via amateur
sa t e llites. In the United
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Fig. 7. OSCAR 6 and 7 track ing data f or Washington DC and
vicinity . (-J = west longitude; time = after ascending node
equator crossing.

signa l bec omes an LSB on t he
dow nlink (out put) .

For OSC AR 7, Mode A, a
somewhat higher ERP "is
needed th an with OSCAR 6.
A goo d value is 10 dB mo re

very
t hat

Operating T ips for t he Be­
ginner

Th ere are severa l
imp or ta nt techn iques
will be helpfu l.

Pick an input/output fre­
qu ency comb inati on to which
you ca n repeate dly reset your
eq uipmen t, and a lways sta rt

sate llite will be wit hin his
par t icular window.

The next probl em is whe re
to po int th e an ten na . Un­
fortu nately , t his is difficult to
acc urately describe in a few
words. Obvious ly it woul d be
fa r easier to use a high po wer
transmitte r and almost non­
d ir ec t ional antenna) t hus
e limin ating t he need for
antenna direct iona l data . Sad
to say , high power eq uipme nt
is rare and expen sive.

Ge nerally) for ascendin g
node revolutions, the sate llite
will rise from t he south to
southeast and go east of your
QTH an d leave in no rth ­
western azim ut h. If the longi­
tu dinal crossing is west of
yo ur longi t ude) t hen instead
of passing to the east) it will
pass to th e west.

This is fine for azimuth ,
but what about elevat ion? In
most cases the operator will
not .be interested in elevatio n,
beca use he is o nly interested
in OX wh ich can be worked

. prin cipa lly whe n t he satelli te
is near t he horizon. Th e on ly
reason for a OXer to use an
e levat ion mou~'tn to ac hieve
prac tice in sate llite usage and
commun icate wit h near by

" a mateurs.
-~ > When OSCA R 6 was first

launched, t he VK a mateurs
gener ate d AI/E L data based
on lon git ud inal crossing for

- 'manv major cit ies in t he
world. I person ally use t his
table fo r my antenna po int­
ing. The second feat ure of t he
ta ble is t hat it defi nes t he
sate llite coverage for a par­
t icu lar QT H. An example of
t his informat ion for t he
Wash ingto n area is given in
Fig. 1.

To gene rate t his dat a, a
computer program (written in
Fort ran IV a nd ada ptable to
most mach ines) , is available.

* Sk ip Reymann W6P A J, PO Box
3 74, San Dimas CA 91773. For
1977 han db ook send $5.00 no n­
AMS AT me m bers; $3.00 A MS AT
members and a self-a dd ressed
st icky lab el.

Operat ing

In order to operat e via t he
satellite) one must know
whe n it is available and if]
what mode it will be for a
given day. Orb ita l data is
ava ilable fro m man y sources.
Proba bly t he most convenien t
sourc e is t he W6 PAJ hand­
boo k. Th is book is publ ished
year ly and co nt ains all revolu­
t ions for OSCA R 6 and 7*.
The data is published in t he ­
form of date (GMT), revolu­
t ion number, ti me (G MT)
t hat t he sat ellite crosses t he
equato r in an ascend ing no de
(sout h to nort h) and t he lon g­
itude in degrees west of
Greenwich . Wit h t his data ,
one can co mpute whe n t he

sync hro nous orbit - t hat is,
th ey are availa ble for co m­
munications at every point on
the ea rt h at th e sa me local
t ime of day. Each sate llite is
f ixed in a near polar or bit
app rox imately 900 miles
above Earth. Wi t h such an
alt itu de) it is poss ible to com ­
municat e with t he sate llite
whe n it is 24 50 miles away
from your Iocat ion. Th is
y ields a maxim um co mm uni ­
cati ons ra nge of 4 900 miles.
Th is can be ext ended con ­
sidera bly at t imes due to
p ecu l ia r pro p ag at i o n
phenomena which will be
discussed later.

Proba bly t he most exciti ng
facet of OXing via satell ite is
that you can oper ate every
day and no t be co nce rne d
with normal HF ionospher ic
pro blems. Once the satellite is
wit hin you r range, you are
read y. There are occasional
VHF/U HF propagati on d is­
t ur bances which do affect
com municat ions) but not to
th e extent that a sola r storm
would have upon HF. An
example: Last spring whe n
H F comm unications we re
almost to tally wiped ou t by a
stor m) many Europeans were
wor ked via sate ll ite .

2 .
9 .

17.
2 7 .
38 .
44.
39 .
28.
18.

9 .
2 .

EL
Oe9 ·

EL
Oe9·

EL
Oe9·

1.
6.

11.
17 .
20.
20 .
17 .
12.

6 .
1.

EL
Oe9·

1.
7 .

14 .
20.
25 .
26 .
2 2.
16.

9 .
3 .

-1.
5.

12.
20.
28 .
34.
32 .
25 .
17 .
9.
3.

or 1 to 10 kW ERP. For
Mode B, an ERP of 80-100
Watts will provide an ex ­
cellent return signa l.

Bot h OSCA R 6 an d 7 are
t erm ed t o b e in su n-

Eq uat o r Cross ing Of -.3 5 .0

Eq ua t or Cross ing Of -40 .0

Equ at or Crossing Of -45 .0

Equ ator Cross ing Of -50 .0

129 .
124 .
1 17.
107 .

9 1.
68 .
4 1.
2 1.

7 .
35 9.
353.

AZ
De9 ·

AZ
Oe9·

vs

109.
102.

92 .
78.
6 1.
43.
26.
13.

3 .
356 .

AZ
Oe9·

vs

AZ
Oe9·

118 .
111.
101.

88 .
70 .
48.
28.
14.
3 .

356 .

vs

136.
131.
125.
114.
95.
63.
31.
11.

1.
354 .
350.

vs

6
8

10
12
14
16
18
20
22
24

AZ!EL

AZ!E L

Time
M in .

Time
Min .

7
8

11
13
15
17
19
21
23
25

T ime
Min.

AZ!EL

4
6
8

10
12
14
16
18
20
22
24

AZ!EL

Ti me
Min .

4
6
8

10
12
14
16
18
20
22
24
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W3TMZ and his hom e brew 74 element KLM 432.

Equipment a nd Antennas

Th e equipment requ ired to
wo rk OSCAR 6 and 7A is
some type of 2 meter t rans­
mitter and a 10 meter re­
ceive r. A good preampli fier

o p erat ing from t hat fre­
quency . This techn ique is
quit e valuable for the follow­
ing reason s. To find yo ur ow n
downlink si gnal at the
beginning of a pass, you will
always know where to ex pect
yo ur signa l (± 1 kHz). Once
you find your downlink
signal, then you can QSY in
incr ements - if you get lost,
yo u ca n a lways retu rn to
yo ur reference frequency plu s
Dop p ler and sta rt ove r.
Believe me, th is happens. and
this technique works .

On OSCAR 6 and 7, Mo de
A, it is no t unusual to
act ually be accessing th e
sate llit e, but, du e to a num­
ber of phenom ena which are
not c lear ly understood , you
may not hear your ow n
ret urn signal. I have worked
q uit e a bit of DX witho ut
hearing my own signal.

During my init ial contac t
on OSCAR 7, Mode B, I was
una ble to hear my ow n signal
because of downlink receiver
desensing. Every t ime I keyed
t he t ransmitter I wiped out
my receiver and, t here fore,

74

could no t find my signal. I
did not know whe ther I was
getting into t he sate llite or
no t, but , by calling CQ
repeatedly and t un ing t he
sat e llite passband , I finally
heard W2G N answer ing my
CQ (th is is ac tua lly poor prac­
t ice) a nd now had a refe rence
set of freq uenc ies.

The Art of DXing via Sat ell ite

For working OX alone, it
is best to limit yo ur anten na
systems to low elevat ion
angles . Con centrate as much
energy (wit hin reason) a t the
sate llite so tha t as soon as it
co mes into range you have a
workable signa l. As has been
me n tion ed pr eviousl y, do
not co unt on always hearin g
your signa l. So met imes it just
isn' t t here, but o t hers can
hear you. To really wo rk
super OX via space is similar
to 20 met ers - you must use
or tr y an y tricks t ha t seem
reasonable. A technique fo r
wor king a speci fied area is to
use a high ga in an tenna(s)
positioned at t he midpoint of
t he satell ite' s gro und t rack.
This is a techniqu e t hat was

used to work KH6 from t his fo r 10 met ers will hel p
area . The same technique immensely. Almo st anyt hing
coul d be used to attempt to will work as t he tra nsmitter
work a UA9. as long as the part icular

At some fre quencies (28 opera tor is sat isfied with its
MHz and above), ano ther performance. Here are several
inte resting phe nomena ca n idea s for equ ipment that will
occur - signa l ducti ng. Thi s is work :
best described by examp le. 1. An FM t ransmitter wit h

I have heard OSCAR 6 pro vision s fo r key ing installed
when it was over Eastern a nd co nt ro l of normal T / R
Russia headi ng fo r t he North relay (you do not want t he
Pole wit h excelle nt signals. rela y to fo llow your keying
This partic ular pass was qui te o r you will soon need to
rem oved fro m my normal rep lace the rela y) . Note : Do
windo w. not use FM for cornrnunica-

O n seve ra l occasions, t ions via t he satellites.
WA4 J ID (Ft. Laude rda le, 2. A GE/ Motorola FM t rans­
Florida) has had an excellent mit (T X) stri p adapted for
return signal fr om OSCAR 6 CWo .
when t he satellit e was o ut 3. VHF Engineer ing TX-150
beyon d KH6 t rave ling toward stri p.
ZL. Actually he had acqu isi- 4 . Hom emad e /c ommercia!
tion for a period of 7 min utes transver ter and am plifier .
after his norma l loss of signal 5. Two meter CW/SS B t rans-
(LOS) time. There was no ceiver and amplifier.
one to work , so he calle d CQ. For OSCAR 7, Mode B,
Fina lly he dropped out and t he eq uipment req uire d is
t he next signal he heard was so mewhat mo re difficul t to
ZLl WB calling CQ on his obtain. For the dow nlink, a
frequ ency. WA4 ) ID uses .35 _ reason able 2 meter co nverter
Watts to a 10 elem ent cross- for an HF receiver will do
polarized an tenna. quit e well as will almos t any

ZKl DX regula rly hea rs of the c resent cm ult imode 2
OSC AR 6 whe n it is ove r t he met er transceivers.
East Coast of the U.s . T he upl ink transmitter

Based o n these c bserva- a va il a b il it y is so mewhat
t ion s, it ap pears highl y pd s>: limited . Several ideas for
sible t hat one could QSO a eq uipment include:
ZL f ro m Southern lat itudes. I 1 . G E/Motorola 450 FM
believe wit h a kW, so me st rip co nverted foT CW.
ant enna gain "and good ,CW __2. Tripler for a 2 meter
·o·perat ing, 'it wo uld be possi- t ransmitter.
ble to really st retc h the 3. Ho m e m a de/commerc ial
n orm a l co m mun icat io n t ra n svert er and amplifier.
ranges. 4 . Comme rcial 432 MHz

In th is regard , I do not CW/SSB transce iver.
believe th at OSCAR 7, Mode 5 . G E/Motorola FM st rip
B, is as easily stretched. The co nverted to be a high
rece ived signals just see m to mixe r/amp lifie r (SS B/CW).
drop when predicted LOS Fu rth er informat ion on
occurs. I can state th at t he equ ipment requirements is
downl ink received signals on given in th e reference sect ion
Mode B are muc h better th an at th e e nd of t his article.
what one will hear on, 28 With respect to ante nnas,
MHz. An ex ample of t his is almost a ny t hing will work to
hearing OA8V with his 10 some degree or ano the r, but
Watt ERP wit h a bea utiful reme mber t hat th e sate llite
signal. requi res a minim um ER P and

t he antenna for most low
power transm itters is quite
important. There are sever al
general ru les conce rn ing good
sat e llite antenna practi ce.

Antennas do not need to
be parti cui arly high. For
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Var io us A mat e ur s ' DX
Accompl ishments

Fir-st of all, I am sure t hat
the re are sufficie nt unique
DX accomplishm ents by a
number of individuals that we
could go on for some t ime.
To men t ion a few - when a
new co untr y comes on via
satellite , you can bet th at
W2BX A will be in t here as if
it were a "new one" for him
fo r the DXCC Honor Roll.
W8 DX, W1NU, K1HTV,
W1 FTX, VE3SAT and a
number of t he Nor the rn
Jersey DX club members have
worked over 50 plus coun­
tries. Many have worked 5
continents fro m th e US. Asia
is t he mo st di ff icult.

a nt e nn as . Beware: So me
an ten nas o n 432 simply do
not have th e gain that is
advert ised. Basica lly a 6 to 16
element yagi will be ad e­
quate. But, remember, t he
larger th e ante nna, t he
sha rpe r t he bearnwidth, th us
requ iring accu rate pointing.
Conversely; as th e antenna
size is reduced, so is its gain,
and there by the ERP.

in summary, a bala nce or
comprbmise must be achieved
in tra nsmi tter powe r, fee d­
line and an ten na size versus
point ing pro ble ms to obtain
the perfo rmance that is
desired .

Conclusion

Many amateu rs, wh o have
for years chased DX on t he
HF bands, have rece nt ly
sta rted work ing OX on t he
sate llites and fou nd it to be

DXing, what is important is
th at t hey be high eno ugh to
be in t he clea r.

The anten na feedline loss
becomes an ever inc reasing
factor in VHF/U HF satellite
operation s. As the antenna
height is raised, so is t he
a m o u n t o f f e e d l i nc ,
prefe rably c o a x. A t
VHF/ UHF RG-8 is ok, but,
for example, at 14 6 MHz,
100 feet of RG-8 will have a
loss of 3 dB (includi ng
co nnectors). This 3 dB loss
redu ces th e ERP to half of
what th ere would have been
if th e feed line were lossless.
At 432 MHz, 100 fee t of
RG-8 has 5 d B of loss.

For 28 MHz, it is best to
use two antennas, a beam
pointed at the satell ite (which
need not be elevated ). and a
vertical (J use a vertica l
dipol e). As th e downl ink
signal fades, I switch from
one to t he other a nd vice
versa.

For 146 MHz, I prefer
linear polarization. For DX, I
use vert ical polarization, and
for the remainder I use hori­
zontal. Circular polarizat ion
works qu ite well, but I don 't
like it on the horizon due to
losing ha lf my ERP in the
oppos ite polarization. Cir­
cular will have less fading, but
for DXing the fad ing is
minimal and can be tolerat ed .

For 432 MHz, the antenna
situ ation becomes a litt le
st icky - the size of the an­
ten na is small but the chance
fo r erro r in home built anten­
nas is much greater . I recom­
mend using standa rd pr oven

~j3j~~I·~ ~-'·· " Aj'E' ·· ~',RS~~ " 0 " . L :~ ~
,, ( ..~ .,. y ' \ ..1:: '" .'
"i . 1 . : . : _ ~; l - . h;1 . ..·:1(; 1.1 ; ) r ~~ n t 1";:- v

from page48

• single person much mor e tha n " I" .
I have never referred to myself as

"we" and I have discussed this with
ham friends, who generally agree that
" we" is used only by hams who have a
Lindberg complex; th ey seem to t ry

to create the impression tha t they
never use it in t his way , but the very
next t ime ' hear th em on the air, they
are referr ing to t hemselves as "we ."

All this is somew hat confusi ng to
me and the purpose of this lett er is to
locate som eone who can tell me why
t his is do ne. how it got sta rted, and, if

the re is no logical reason for its use,
why do hams con t inue to use it ?

Just as a part ing 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 KH6ANM
Kailua HI

SCI·FI

Several months ago , sent you a
note which requested hams who read
science fict ion to write me. You
printed it in t he Ham Help co lumn.
For t hat I t hank you very much. I

received a number of replies and have
come up with some more informat io n.
I would appreciate it if you would
print it as a follow -up.

7250- 7255 kHz have been desig­
nated as calling freq uencies for hams
who want to discuss science fiction.
7250 will be used in th e evenings, and
14310 can be used on weekends dav­
t ime. This will not be a net or any
type of directed operation; rathe r, it
will be simply a gathe ring freque ncy
for inte rested persons. Just get on and
holler "CO SF!"

For any ot her information, write
me at t he following add ress.

Neil Preston WB0DOW
7 024 Bales Ave.

Kansas City MO 6413 2
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OSCAR
Frequency Relationships

now, where is my downlink?

Best for beginners . • . preferred by pro's!
-~~

1 4 ::::i . '7' 6 6 =27.516
1 '15 - 9 6 7 = '29 . 5 1 7
::. 45 . S' ,'.J 8 = 2 9 ..::'18
145. 9 6 9 =2 9. 5 1'1

1 /~5. 9 /' 0 =29. ~520
1 45 .97 1= 2 9 . :=:21
145.972 =29. 522
i 4~:;. 9 ' 3 :< !9 . 52 3
14~) . 7' 74 :::: 2 9. ;52 4
14::~. 9?~:i'<~9 . :']Z ::;
14~; • S')' 6 =<'~ (? • 526
14::) .97 7 = 2 9. 5 27
1 4 5. 9 7 8 = 2 9 . 5 2 8
145 .979::::29.329

1 4 5 . r,'9() ::::2S-' . 5 4 0
1-1 ~.-j . 99 1 =2'/ • ~) -H

145 .99 2 = 2 9 .5 ·12
1 4 5 . 99 3 =" 29. ~4 3

145. 9 94 = 2 9. ~:i--14

1 4 5 . 9 9 5 = 2 9 . 5 4 5
14 ~. 9C<b::::2'l . ~~ ·1 b

1 '15 . '19 ~: c""29 • :':;41

145 . 9 8 0 ::::: 2 9 . 5 3 0
145. 9 8 1 = 2 9. 5 3 1
1 4 5 . 9 B2 :: 2 9. 5 3 2

. .145. 9 8 3 = 2 9 . 5 33
1 45. 9 8 4 = 2 9 . 5 34
1 45 _985 :.::29. ::",3 5
1 -1 ~) . 9 Ub = 2 (,'. ~.'!~j 6

14 ~5 • 9 El'?.'='::,~ (? • 537
14 ~.J. 9 flO= 2 9 . ~J 3 n

14~;j . QU9 ;< 2 9 . ~;j3 9

freq uencies. Ever hea r a signal
on 29.440 M Hz and wo nder
what fr equency yo u should
be t ransmitt ing on? You look
for yo ur hand ca lcu lat or,

145 .932=29.48 2
1 4 ~j. 9 33=29 < 483
1 45. 9 3 4 == 29. 4 8 4
1 4 5 . 9~ 5=2 9. 4 A ~

1 45 . 93~29 .4 86
14 ::) .937==29. 487
145 . 9 3 8 =2 9 . 4 0 8
1 4~ . rI3'l=2 9 . 4 8 ~'

1 ·1 ~;j . 9'"~()::~ ;~<j' < 4 (/0
1 4 ~:;. 9 4 1 c·;2 5'. 4 9 J
1 '1 :~; , 942<~ 9· 4)\2
1 4 :':; . 9 43:.::2? < 4'J ::',
.t45 .944 =:'<;.'. "19 ·1
1 4 ~, "" 4 ;i = 29. 4 9 5

1 4 ::>< 9 A~;=29< 426

1·1 ~:; . <.."' 4 "/:.:: 2 9 . 4 '/7
1 -1:'... '·'4H-<?? 4 '18
.1 4 ~-;. 9 -19-~29 • 4 9.'1

145. 9 ~O=:c2? 5 ()O
145.'151 =29 . 5 0 1
14 ~~. 9 ~5 2 :<.'9 . ~j02

1 4 ::; . 9:j3 :::c29 . 5 03
143 . (?54:<~9. ~W4

t o1 ~) • 9 ::;::):<~ 9 • ::;()~.)

1 4 ~'1 . (? :,; .~ ,<~ ~: , 506
14 ~j . (;' ~) 7 =-:-~ ? ::'i 0 7

1 4 ';). 9 3 8 =:''; 1) . :iOa
1 4~j . 959~2r; . 509

1 45. 9 60 0::.2 9 . 5 10
14~j .90 1 =29 .51 1

14 ~1 .'7'::'::>27' .51 2

Fig. 7. OSCA R 6.

O ne of t he mo st di f fi cu lt
th i ngs to get a handle

on wh en yo u first start o ut
on OSCAR is the relati o nship .
bet ween up link an d do wnlin k

14 5. 9 15=2 9 .465 _
14 5. 9 16 =2 7 . 4 6 6
1 $t~; .91?.::29 . 4 67

1.4 ;.;. vl 0'<..9 , q ti8
14 5. ?1 9 == 2 <;'. 4 6 9

UP DOWN
1 4~j . ? 0 0 =l9 . 450
145 . 9 0 1 =2 9. 4 5 1
145 . 902 =2 C} . 4 :-5 2
1 45 . 90 3:: ~~9 . 453
145. 9 04 =2 9. 4 5 4
1 45 . 905 = 2 r; . 455
14 ~j . 9 0 6 =2 9 .456
1 4 ~) . 90 '7=29 . · i 5 7
1 4 ::)• 90~l ;::29 • -1 ~ ;B

1 .t~~.-;. '1 0 (1 :::: ::.~ 9 . Jt5?

1. ,,:";< 9::!O :;2(:' . 4 / 0
1 '15 . 9::~1. :<~ 9 . 47 1
145. <;'22 ==2'7'. 4 7 2
1~15.9 2~ =29 . 473

145 . 9 24 =2 9. 4 74
145 .925 =29 . 475
14 5. '77 6 .::2 9 , $17 6
1 4 ~ . 927 :::: 2 9 . 4 7 7

1 4~ . 928=29 . 4 78

1.4;:;. 9 2 9 =29. 4 7 9
145. 9 ,-S :1= 2 ? :::i l J

1 45 .930 =2 9 . 480 14 5 .964=~9 . 5 14

145 .9 31 ~29 .481 14~ .965 = 29 .5 15

>.4 5 . 9 1 0=2 9 . 4 6 0
1 4 ~~;. 9 11 =2 'J . -16 1
1 4 ~; . 9 12·"::!9 . 46 :~

145 . 91 3 :,"2 9 .463
145 . 9 1 4 =2 9. 4 6 4

Model 114-310-003

..

$8.75
One of 8 models,

" . all sure-handed . . .
smooth ope rat ing
. . . priced from

. $6.95 .

Robert H. Main W1ZAVI
Bible Hill R d.
Hillsboro NH 03244

NYE VIKING SPEED-X

By the manufacturer o f NYE VIKING Low Pass
Fille rs . Ph one Pat ches and Antenna Im­
ceoence-mat cnmc Tuners

Availab le at leading dealers or write

WM. M. NYE COMPANY, INC.
1614 - 13Oth Ave. N.E., Be llevue, WA 98005 N4

Whe the r yo u' re a " brass pounder " or a " side sw iper"
insist on the su re, smooth feel, and th e lon g-las ting
qua lity tha t is built into every NYE VIKI NG KEY.

NYEVIKING SUPER SQUEEZE KEY
Fast, comfortable, easy .•. and fun!

Mode l SSK-1 (shown)

$23.95
Model SSK-3 (has
sub -base to hold
any SPEED-X Key).

$26.95
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only to fi nd tha t it is on yo ur
desk at wor k. So you have to
take pencil in han d and t ry to
fi nd some paper t o figure
t hings out. By t he time all
that has been accomplished,
ei th er the satellite has f lown
over, th e station you were
hearing is talking t o someone
e lse, or t he station is o ut of
range.

Having had t hat ex pe ri­
ence too many t imes, I
decided it was t ime to have
some printouts at my finger­
ti ps, or on the wall next to
my operat ing loca t ion. So,
with t he help of a co mputer,

UP DOWN
:I:NPU T Fe OUTP UT Fe
432,125 145 . 975
432 .1 26 145 . 974
432.12 7 145 . 9 73
43 2 . 1 28 145 .97 2
432. 129 1 45 . 9 7 1
4 3 2. 1 30 14 5.970
43:2.1 3 1 "'" :I. 4~;.9":":;;'

4 32 . 132 145.968
432. 133 145. 9 67
432 .1 34 145 .966
432 .135 [ 45.965

Fig. 2. OSCA R 7, mode A.

t he accom pan ying ta bles have
been develo ped . As yo u can
see, OSCA R 7 users (mo de B)
wou ld really have a calcu ­
lating problem tri pling up
from 2 m. It' s a simple matter
to use the desire d listening
frequency and fo llow across
the chart to find the desired
t ransmitt ing freq uency . We
carried this out to five places
so t hat anyone rockb ound
could or der crystals easily.
Also, the tele metry fix on
board OSCA R 7 has been
putt ing out a good signal and
is a n excellent way of

UP DOWN
I NP Ul Fe TRI PLER r'c
43 2·125 L 44 . 0 41 6~

432 . 1 2 ~ = 144.04200
432 .12 7 :::: 1 44 .04233
43 2 .1 2 8 1 4 4 . 04 2 6
432. 129 14 4 . 0 43 0 0
432 .130 1 44. 0 4 33 3
4 3 2. 1 3 1 [ 44 0 4367
432 .132 144. 04 40 0
432 _133 l 44 , 044 3 3
4 32 .134 L44 ,04467
4 3 2 , 135 14 4 . ()4 5 00

UP DOWN
145.85 0== 29 .400
1 45 . G :-~1 =:29 . 4 01

145.852::::29.402
145 • 8 ~.'i3 ::;:29 .4 03
145 . 85 4~~ 2 9 . 4 04
145 .85::;""29. 40~.:i

145 . 85 6 ::;: 29 . '10 6
1 45 . 8'57<~9 . 40 7
1 4 :-1. 8 ':';G=0::29 • 4Cd~
145. 8 ::i9 =:29. 40 9

1. 4 ~:;. H6()::;:29 . 410
1 4 5 . 8 6 1 :::: 2 9 . 4 1 1
1 4 5 . 8 6 2 <.~ 9 . 4 :L 2

14 5 . fl6 3 == 2 9 .4 1 3
145. 8 64 = 2 9 . 4 1 4
145 . 865<.~ 9. 4 1 :=';
14 ~:J. 13 6 6 :=<> ;>.4ltl
1 4 ~i . 8 6 7 ·-::: 2 9 . 4 1 }

1 4~,:; • S t:,8"-'2'1. -1H I
~. 4 5. B6 9 = 2'l . -+1 ?

1 4 ~:i . 8 7 0=2 9.420
145. 8 71::::29 . 4 21
145 . 8 7 2 =:2 9 . 4 2 2
145 .873 = 2 9.423
1 4 5 . 8 7 4 = 2 9 .424
1 4 5 . 8 7 5 =2 9 .4 25
1 45.8 7 6 =29 . 426
145.87-7==2 9 .42 7
1 4 5 . 8 7 8 = 2 9 . 4 2 B
145 .879::::29 .429

1 4 5 . 8 8 0 = 2 9 . 4 3 0
1 4::-j .88 1=29 .431

145 . 8 8 2 = 2 9.432
1 4 5 . 8 8 3 =:2 9. 4 3 3
14 ~). BB4<:~ 9 . 4 34
1 4 ~j . 88::=; :::: 29.435
14 5 . 88,6::::29 .436
1 4 : ; . 8 8 7 =:2 9 . -437
145. 8 0 S ::::2 'I .43 B
j, 45 . 8 89 <~9. 439

145 .89 0 ::::29.44 0
1 45 .89 1;:::29 . 44 1
l4~j . 8 92::::29 .4,42
l4~j , £) 9 3 :::::~ 9. 4 43

:I. 4 ~:;. U?4::" ::~(? . ·144
14 ::) . B?:5 :.::: ::.~9 . 44~.'i

145 . B ? ,~i::~ 2 ? 44e,
14~:.j . f)9 7.-:::29 . 4 ·17
:t.·1~~; • ~)9 C:<' 9 • -14 D
.!. 4:·:, . n '?'/ :::::~ l? :~ '1 l'?

145 . 9 00 ::::29. 4 =iO
1 4 5 . 9 0 1:::: 2 9 .4 :; 1
145.90 2 ::::29 .452
1 4 ~; . 903 ::=29 . 4 ~53'

1 .'~~;.'; • lJO",:<?9 • -4~.i4

't -4~.'j _ 90~)::::29 • ,+'5 ~:;

1. 4:5 . ?O I,:"'2? 4 ~56

l·l ~i. 9 0;'''''2 9 .457
1.<~ ~'-i . 90U::<.~'? 4 5 U
1 4 ~'-i . 90?""29 . 459

1 4 ::'i . 9 1 O""" 2~) . 460
.1 45 .91J. o:: 2 9 . 4c; 1
1 4 ::'i. 91::.~ ::::29 :4 b 2
1 4 ~,:; . 91 3 "::29. 463
1 4~:i . In 4 ::<!? 46 4
14 ~;;. ,-; 1 ::"::::2 l'-;. 465

1 4 ~: ; . III c',.:::2!J . 4 (1)
.1 4 ~.'i . 'i 1. 7:<29 .4-:; 'I
:L4~:,; , 9 1H::::29 . 4(SB

1 4 ~.:i . 91 <J '<~ 9. 4 6 9

1 4 ~:i . 9 2 0 ""29.47 0
t4~:;.9 21::::29 . 4}J

14~.:j .922:::::~9 . 4 72

l 4 ::'i . 9 2 3 = 2 9 . 4 7 3
14~).92 4= 29.4 74

1 4 5 . 9 2 '5 = 2 9 . 4 7 5
1 4 5 . 9 2 b :::: 2 9 . 4 7 6
145 .92 7 ""2 9 . 4 7 7
14 5 .92 8 :::: 29. 4 1'8
145 . 92 9 ::::;~9 . 4 '79

145. 930 ::::29.4 EJO
1 4 ~.'i . 9 31"':29 . 4 f:J :l.

14 ~'j, 9 3 2::=29 . 4f:J 2
1·1:'i . 93 3 <29. 4 8 3
14~'.). 9 3 4 :<:~;> . 4 El 4
1 ·1:i • 9 3~:; "::2 9 • 4 U ~:i

1 4~) . 9 3 6 0::2 (} . 4D6
1 -1 ~:; . lJ37 ::::2 9. 4D7
14 ~) . 93 B::<:! 9 . 408
1 4 5 . 9 3 1}::::2 9 . 4 8 9

1 4 ~). 940 = 2 9 . 4 11'0
1 4~i . 9 4 1 o::29.491

1 4 ~.:i . 9 42;:::29 .41,;'2
lL) ~5 . 9-13 "::29 . 4 'J3
1-4:::; . l)-' 4 ·~ :::;<? 9 . 494

14:.-,. 9 4f.,:;:;2? A'){)
1 4~':; • lJ ·17 '·" ::,~ (/ • -1?/
1 4~' : i , l'i4 n::::::~ (/ • 4 ~:>n

l·,)~·i . 94 ~>:<,"/. A9 1?

805·967· 485 9L 10

L-TRONICS55 46 Cathedra l Oak s Rd ,.
Amateur De pt ,
Santa Barbara, CA 93 111

We have a portable direct ion finder t flat REALLY works-on
AM, FM, pulsed signals and random no ise! Unique left-right
OF allows you to ta ke accurate bearings even on short bursts ,
wit h no 180 0 am biguity . l t s 3 dB antenn a gain and .06 uV
ty pical OF sensitiv ity allo w t his crystal-cont rolled unit to hear
and positively track a weak signal at very long ranges- while
built-in RF gain cont ro l wit h 120 dB range permits OF t o
wit hin a few feet of the t ransmitter.

The 0 F is battery-powered, can be used with accessory
antennas, and is 12/24V for use in vehicles or aircr aft . This is a
facto ry-built, guaranteed unit - not a kit . It has been success fu l
in locat ing malic ious interference, as well as hidd en trans­
mitters in 'IT-hunts," ELTs, and noise sources in RFI
situat ions.
Prices sta rt at u nder $17 5. Write or call for information on our
complete line of port able, airborne, vehicle, and fixed OF
syste ms.

VD
11 F
F

144_0 '~ :~;6/

J4 4 . 0 4 6 00

J 4·4 , OAc:.:,(,?
J 4 4, O "~ 700

:1-14 , .:) 4 7 3 3
]' 4 4.0 47 ,i,7
J 44. 04f:h> O
:\. 4 4 .0 ·'f S 33
J 44 >0 4 El 6 7
:l. 4 4.0 4':iOO
144 , 04 93 3
:1.44 .04967
144. O~.;OOO
144 ,05033
:l.44.0:iO,:';·7
144 . 0;,',:1. 0 0
144.05 133
144 ,O~:iU:,?

14 4 . O~:,;200

J.-4-'1. O ::; 2 3 :·.~

:1.44.0:)26)'
144.0::;30(1
1 4 -4 . 0 ::';3 3 3
1 4 4. i)5 3~<,"

144.0;.'.i400
144, (':;04 3 3
144,0::;467
l 4 4 . 0 ::; :-:;0 0
144 . O ~:i~:;~n

1. 4-4 , O::'~ ::'; tj 7
I.4 i \ , 0::';600
1. 44. O~)633
1.44.0::;661'
144. 0~.i7()O
!.44 . O::'j -:'-·'33
144 .0:=;767
:i.44. O~;800
144,05833

4 3 2,138
4 3 :::-' ; l:Y;;'

4 3 ? ,l A 2
432 ,143
43 ~-:.1 44

432 .153

4 3 =~. 1 4 6

,'~ 3 2 , 1 4 7

4 3 2. :l. 4 El,
A:5:' . J.4~'

-432 .150

432 .140
'L; :::~ . j.41

432.1~!1

432,15 4
4 3::;~. 1 :"i ·~j

432. 1 ·:it,
432 .1':,;:"
432.1:';8
·13:~. i :--'; 9
4 32 . 1 60
432 . :I. ,S l
432 .1'::' 2
432. 1 t":,3
4 3 2. 1. 6 4
432 .1 t"):;
432 .166
432. it)7
432 .168
4 32.1~)9

432. 1"70
4 3 2 , .1."71.
432.172
4 3 2 . 1 7 3
432 .1.74
43 2. 1 7::;

1 4 5 . '?i:,:::
14~,;.9/,2

l 4~;; .960

14~;. '7' ~~' )

14::;. 9~:;8

14~i. 9~:j]

14~:; . 9 ~j l:,

14 5 . 9 5 0
1 45 .951

1 4 ::; , 7'5:'i
14::'.i . 95 4

1 4 5 . 9 4 9
:l.4::,;.94B
1 4 ::j. 9 4 7
.1. 4~5. 9 4 ':,
:I. 4::; . ';'45
14 ~; .944

:1.4::; . '7'43
:I. 4:'i. ':Y 4 :·.~

1. 45. 9 4l
1 4 ':) . 94 0
145.939
14 ::;. ''i' 3 tl
14~; . 93:;'
1.4 ::;. '7'3 c:'
14 :; , '? 3 ~'.i

1. 4 ::'.;. 9 3 4
14::';. '1'3 3
1.4:-';.93~:'

IA:;. '1'31
14 ::';.930
:I.4 ~;.9::;~9

14~j. S<? B
14::'.i, '::" 27
1 4 :'; . 9 2 6
14':) .9 :::;'S

432 .13 ,~:,

432 . i T?

432.147 - 1 4 5 . 9 5 3

43 2 .1.3 9
43~~" 1. 4 0
4 32.1 41
432 .:1.42
432,143
4 3~~.144

-43~·: . 14 ~=;

Fig. 3. OSCA R 7, mode B. Teleme try beacon: 432. 700.

432. L:;3
4 3 2 . 1 ;:)4
4 3 2 . 1 6 :-';
4 3 2 . 1 ~; ~~

4 3 2 .1 6 8

432,1 46

432.1 ,£:.9
4 3 :: ; 1 7 0
-432. :1.7 1
432, 172 .,~

·1 ~~ 2 , 173
4 3 2 . 1 7 4
·-4 3 2., 17:';

-432.1-48
4 3 2 .1 4 ~!

43:~.150 ::::
4 3 2 . :1.5:1,
432 .152
432.:1.::';3
432 .15-4
432. 15::;
4 3 2 . 1. ::'; 6
432 . 1 ':,:i7
4 3 2 . 1 5 8
4 3 2. 1 ~i9

432. 1. ~:'0

4 32.161
4 3 2 . 1 6 2
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43~-; . 13 -4

4 3~'j, 1 :::3
'-13S. 132
43~ t 1 3 1

,n~ : , 122

" l :~~'i , 11 :j

.~ ~: ', ~ '.' ; , :1. 1.A

·n5 . 130
4 :;;~:; . 1 :29

.<~3 :'; • .1.27
1 3 ~:; .12 c:':,

4 ] ::i • .i.:I.;2

4 3 ~;, :1.11

4 3 ~::; • 1. ::,:::::
"13 :: . ~. 2 '1

A 3~; , :1. 2 3

'~ 3 5 .1 ·1:5
4 3 ~:; . 14 ·'~

4 3 3 . J.3 7
L~:::S.1 36

-43~ .1 3 5

..n S , 1 1 ?

-13 ~"; . 1 ",, :.~

4 ~~ ~',;, J A :L
A3 ~':': , :1. 4 0

OUT

·1:':';), 1 ()·5
L~ 35 • .! (i S
435 . ;. i) i~

i}3~'; , 1 0 3
_ _A3~-; . 1 02

4 ~V;j ,~, 0 1

- ....._ ·;:) ~i. u. 0
4 :}~ .l'Y;

'~ 3 ~'=: .10H

4 3 ~,) . 1 7 t. 14 ~_: ; . 9 ? ~'.i

·~ 3 ~5 , ;,7~;.: 1 '1 ~:; . ~/ ~" 6

4 3 ~:i , ~. ~;.;.:~ l '1~! < '? l7" S'

A 3 ~:i.:I :':;'·1 .. - lAi). OOO

OUT IN

4 35 .1 8 ~ 1 ~ 5 . 96 ~

"n ~; . J f::l 1 -~5. ~'> ;:"~'

435 ,H:: ;) 1 -,\ :=; , 9 7 .1

4 3 5 . 17 0 1~5 . 9 7 ~

4 ::; ~,;. :l. :: ' ~:: l. '~~.' ; . S'I'~;

4 3~:; . :t 7 ::' 1.~ ~:j , (? '? -:

43 5 . j ~' :~ 145 . 95 9
4 3 5 ,1 9J 1 45, 9 6 0
.'1 3 ::i , l ':-": J"~ ~~j, ') f., :'

4 35 . 18 9 14 5 . 9 6 2

-~ 3 ~;; . 1 1' ·; 14~.; . (i' 7?

-1~~. t 7 ~ 1 ·'~ :; . 97::-'
435 , 1 ~ i::::: l A::'. 9 ~/ C;'

43S .1 7 l 145.9C0
43 ~~ .1:" (l l'l ::;. C,' S :
43 ~5 . 1 f-. '::' 1-15 . 9 3 .::
..n:: .1."";;3 1 ~1 ~' . 9 P. 3

4~1~, . 1s: 1'-~ t.. e,'::~ .<,\

,i\ :~ ~:; .J 6 /) 1 'l ~~ . ? ~~ :=5

1- :~ ~j • J ':" ~:.; :1 ~. ~'.; " s:'~:~:

'1, :~ :".;., J '~'1 1 .~- ~:; • ,?S?
":':~ ~.' ; . :l. /,~~ 1 .:j ': :; . 9 (~ f)

A 0~_~ , ~.62 1~ ~; . ? :;i '/

~ 3 5 . 1 61 14 5 . 9 9 0
4 3 ~' • .1. 6 (J 1 4 ~o.i . 9 ~> 1

43 5 t15~ 1 ~5 .992

435,~~~' 145 . 9 6 4
435 . !SA 1 45 . 9 6 5
4 35 . 1 e ~ : ::' 4 5 . S' t;. t.·
4 ?5 . 1 8~ 145 . 9 6 7

4 3 5 . 150 1 4 6 . 0 C1

4 3 ~; , l ~~e 14~j , Y '?Z,
435 .1 5 :" 1 ·~ ~.; . ~"7 -1

·l::::S . 1St, -.... 1 4 ~ , 9'7':;

?! ::s. <')f1 .l ·l '.:' ; . ·.> ' ~ -

4~ S · 9~ 1 4 ~ . Y 5 ;

iL~5 _ '?:; 1 "1 5 '~'5 j

4 ~~ ~i . ~ ~' : ' 1 ·; 5. ? :-,A
4 3 ~ . 1 7 ~ 1 4 5 . 9 ~~

~ ~ 3 . 1 ~~ 1 4 5 . 95 6
43 5 . 1° ~ 1 4 5 . ? 5 7
4 3 ~j, 1 '.~ ' : ~· 1·j ~.: . 9 ~", 8

i '~ 5 . "-"2 7

J 4'5 " ')2 :':';
J '1~; , f)2 4
14 :=.: .' 7' 2 ~:i

.1 ~ :i , ' ~';?6

1 4 5 . " 14
1 4 ~. 91 5

1 -15 , 9 1 6
.1 4 5. 9 1 7
1 45 . 91 :'::
1 4 5, S'19
l A5 .92 0
JA :! . 9 2 1
1 4:-':; . '1' 2 2

1 ..~ ~j ,930

14::. ~:, -:, :f.

t ~~·5 : '';'3 2
:Ii'; ~~ , 93 :~

1,1'::.;, ?:"1,-'i
:1.4=: (I':~~:,;

Pi,~~ . :;'4 -1
lA 5 .: 9~5

14 5 . 9 2 8

:l. (f~:; , 9 3 7
1 4:5 , ~)~:. S

1 ..::.: 3 , '; ' 3 9
1 4'5. 9 ,t O
./ 45,,94 1
1.15 . S:· .J. :~

29. ·18 1
29 .'182
29 • .t;a3

2 7. 4 7 2

2 ?, ~j(lO

2'7', soi

2 S' • .'W3
2 ':;:' • ..-:9 4
2 9 . 4 9 5
2 9 . 496

29 .48 ?
2 9 . 4 ~'O

29 . ·'1 9 1
29 . 492

29 , .t,7 0

2';'-. ·~67

2 9 . A-SS

29 . 4 , 5

2 9 . 474
2 9. 4 n~,

29. 47 b
2r;' ,4 7 7
2 9. 4 7 8
29 , ~} 7 9

;!9 . 4 8 C·

2 7 . 4 G4
2~' . 4 W::j

27'. 4 8 6
29 • .<1[-)7

OUT IN
2'7' " .~ 51 J -~ "; , ~) ,=;o)

~S ,4~!2 1 4 :'., . '7'\) ::'
2 '7' . 4 ~: 3 1 4 : .; , ',' 0.) 2
;'9 . k~) 4 l '~· 5. ·::O ~

2? ·~ 5 5 1-4:5.904
2 9 . -!; 5 t- 1 c~ ::: . ';':· (' ~.i

2 9 . ·1e.; 7 1 <! ;:-" ~,,) ~<,

:-:f.:' .'i::i[< l "} ~.; . ';:-07
2 S) • ..;, ~j9 l ' }S . 9 (JB
~~;? , ,'1 6 () 1 ~ ~~, 90 9
:; S). i~ 6 :1 :l 4~:; .i/ 1. 0

2 ~· . 4 ,\ 2 t 45 . ~~ ~.:1

2'!' . "~ 63 1 <~ ~:; . ';' 1 ::~

2 9 . "~ ':A 1.15 . 9 1 3

1 ·15 . -;:' 4 0
1 43, 9 4 ~.

1 '15 , ';,'3 c)
lA ~.; , ')3 ~~

1 'i ::; . ? :l,B

l A ~~ , S! ~) ~',;

1 -~·~:; . <?2,~,

1 ·1~i ,~;- 2 :

:1 A~" 'Y' ? ?
t .t,~;.; , ():.:.:':'~

1 -)5 . q::: 2
l ii ~'. 9~';7.

1 -1 ~.;. '7' 3 4
1 -1:j . 9 :~ 5

14 5.91.~

1 4 ~" ''>"2 0

1 ;'~ ~.; . '74 :~

1 ·~5. 'i -~3

1 "15 . 7 -1 /
1'15. ? ,~::~

l·; ~:; , ~' ':~ ?

l A ~:" 9 ~_'i O

1. ,15,95 1.

1 -15 , 9 -::: ';-:'
1 45 • .v2= ':~'

l ·; :'; . S'3 1

1·';5.? J, :;
1 .q:;.91 ·~,

:1A5 .':-' 1 :~

IN

H~; . ? ', 5

1·"i5 .906
:1 "~ :; > s:.;) ?
1 -: ~.; . ? 0 9
1 ':,; . 'C' D?
1 "~~o" , ':"' 1 0
1·1 ~.; ':;' 1 1
lA ::=' . S'1 2
1 -1 '5 . 9 1 :3

lA ~.;,?O ·.'

1 -1 ~; . 9(~ ·~

1'':5. "jiG '

2 9 . "; .1~

29 . ·n 5
: -_~ . ..11 6
2 9 .4 1 7
29 .418
2 '-1. --11 '?
29.4 2 0
29. ,12 1
2 9 . 4 2 :!
2 9. 4 :-;3
29 .424
2 9.4 :!5
29.4 2 6
2 9 . 4 2 7
25' . 4 2 8
29 . 429
2 9 .430
2 9 . 4 3 1
29 . 4 3 2
2 9 .,t3 3
2 9 . "134
2 7' . 43~5
29.436
2 9 . 4 3 '1
2 c; . "1 3B
29 . 4 3 1}

29 .440
29 . 4 ,11
2 9.442
29 . 44 3
2 9 . +4 4
:-' 07' . 4 _1 5

2 '7' .4 ·16
2<J . 4 :\ 7
':' rJ. 4 4 B
;'_~q . '1,19
~~9 .4 :5 ()

29 . ~ 0 ~:i

OUT
:29 .400
29 .401
2 9 .40 .2
2 9 . 4 ()3
29 .404

2 9.-409
2 9 . 4 1 0
::9. 4 1 1
2 9 . 4 1:;
2 9 . 4 13

29 .40 b
:::' 9. 4 0 '1

:!. 4 <:. n,.:c,c;,
.i.-'l::; . f::-;·O

IN

1 4:;. ~J89

• , 0'.'.. , .;";, '.-.

1. .~ ~ ';, C ~~.;:?

:! ·1~,;_; , ~: ~ ';:; :: :~

1. .~::; . ::;,:, ::1
.1. ') 5 ..H/. ~~

1 4 :'; ·, net;
:I. 4=.; . ~~;B /,

1 <15 . B ~d)

1 "1::';. S '? 1

i~ :='" 8c:='::'

;i ' ;' ~.< . '._ r:

1 -'; " ,, ;;. ~,;

He ;,.'

J.45 .f:{·;:-'
1 .!:5,B66

1 4~~ .8G !.

Fig. 4. OSCA R D, mode A. Telemetry : 29.400. Fig. 5. OSCAR D, mode }. Telemetry : 435.095.

P.O. Box 101-A - Dumont, N. J. 0762B

Now stocks AMPHENOll

COAKIT

checki ng yo ur receiver. causes the sate llite to grad· f rom your location.
By the way, don't for get ually shift in frequency as the Dop ple r effect or no t,

the Doppler effect which bird moves to ward or away re la t io nship between

~----------------------,
: Bearcat,:'llJ Scanner $289.:
I ~ The Bear cat 210 super syn thesi zed receiver I

scans and searches 32-50 , 146-174 & II 416-512 MHz, wit hout expensive cr ystals.
Orde r now on our 24 hour toll -free crec nt II card ord er line 8OO~521 -44 1 4 . In M ichig an

I and outside th e U .S. carr313-994-4441. Add I
$500 for sh lp pmg m U S. or sa.OO lor air

I UPS 10 west coast. Char ge card s or money I
cru ets ontv . Foreign orders invi ted. For II additional informat ion . wri te : Comm un i-I cati ons etecr -oorcs. P.O Box 1002. Dep t. I

: ftT~.~~~~:~~~J I~~~i.Li3~~f~~;~sAobO' M"h ' 9:"~"~~,:~ • :
L& ANN ARBO R. MICHIGAN 48106 -- cs l

---------------------- ~

But
the
the

various upl ink
f re q eenc ies
consistent. •

and do wnlink
will rema in

C21
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PREAMPS

. $ 3 6 .9 5
. . . . .. $34.95

HIGH GAIN -lOW NOISE
3 0 d B p ower ga in , 2. 5-3 .0
d B N .F. a t 150 M H z, 2 (41 •
s t a g e , R . F. protected, l 0·· · 6
dua l-ga te MOS F E T S . Ma n - "" -,",,-" i'~_ ~_.;m _
u al gai n c o ntrol and p ro -
vi sio n f o r AG e . 4 -3 /8" x
1-7 /8 " x 1-3/8" a lum in um case w ith p ower
s w itch and y our choice of BNC or RCA
receptacles. Avai lable fa ctory tu ne d to the
frequen cy of your ch o ic e f r om 5 MH z to 350
MHz w it h approximate ly 3 % ban d width. Up
to 10% B.W. available o n spec ial order.
Requ ires 12 VDC @ 10 rn A .
Model 201 price ( 5-2 00 M H z) $ 29 .9 5
201-350 MHz $ 34 .95

EXTRA lOW NOiSE
Exc elle nt f o r wea t he r satel ­
lite recep t fo n a n d reco m ­
m ended b y Dr. R alph E.
Tagg a r t in hi s Weather
Satelli te Ha n d b o o k . Less
t h a n 2 d B n o ise and
approx imate ly 1 7 d B gain. Uses a lo w n oise
J -F E T in a c om m o n source neu tra liz ed ci r ­
cu it . Availab le factory t uned t o your c h o ic e
o f frequen cy from 135 MHz t o 250 M Hz.
Ba n dw id t h app roxi m atel y 4 MH z. Su ppli e d in
a 2 -1 /4 " x 1 -1/8" x 1-3/8" die-cast a lu minu m
w ea t h e r-p ro o f ca se w it h a fi lt e r f o r powerin g
it t hro u gh the antenna. Requi res 12 V DC@ 5
rrtA . Cho ic e o f V HF , type " N" , or B N C
rec e p t ac les.
Modell02WPRICE . ..

UHF
3 TO 5 dB MAX. N.F .

20 dB M IN . POWER GAIN
Uses 2 of Tl 's lo w noise I
J -FETS in our sp ec ia l " ., v .
ci rc u it board d es ig n w h ic h ' " ~ •
gives a minim um o f 20 dB
power ga in at 4 50 M Hz.
Stabi lity is su c h t h at y ou
can have m ismat ched lo ads w it h out it oscil ­
la t ing and y ou c an ret u ne ( u s in g th e c a p ped
openings in t h e c ase) o ver a 15-20 MH z ra n ge
si m pl y by pea ki ng th e max im u m signa l. Ava il­
ab le tu n e d t o t h e f re q u ency of y o u r choi c e
b etween 300-5 50 M Hz . 4-3/ 8 " x 1 -7 /8" x
1-3 / 8" a lum in um c a se w it h pow e r sw itch and
y o u r c ho ic e of B NC o r RCA receptac les .
Requ ires 12 V DC@ 1 0mA .
Mo d e l 2 0 2 price .

CONVERTERS

VHF RECEIVER

mtns. The o sci lla tor uses 5 th ove rto n e c rystals
to redu ce spurio us resp onses and ma ke possi­
b le fe w er m u fti p fie rs in t h e oscill a to r c h a in
w hich u se s 1200 MH z bipo lars fo r maximum
efficiency . A vailable wi th you r cho ic e of
in p u t fre q uencies f rom 3 0 0 -5 5 0 M Hz and
output f re qu e nc ie s f r om 14-220 MH z . Usa ble
bandwidth is about 1 % o f t h e inp ut freq u enc y
bu t ca n b e easily retuned to c o ve r more.
Requires 12 V DC @ 3 0 mc..
Mod el 408 p r ice . $59.95
.0 0 5 % crystal i nc fuded

11 c ry sta l contro lle d
cha nnels. Ava ilabl e in ,..,
your c ho ic e o f f re qu e n -
cies f rom 135-250 MHz
tn anyone segment
f ro m 1 -4 M Hz w id e.
I. F . - bandwidth (c h a n-
nel selec tivitv] a va il a b le in you r ch oi ce of
± 7 .5 k Hz o r ± 1 5 k Hz . 9 -po le q uart z f i lter and
a a-cote c e ra mic filter gives more t han 80 d B
rejec t io n a t 2 X chann e l baru,l width . Phase
locked loop d e tector. Freq ue ncY"Tr im mers fo r
each c ry sta l. .2 t o .3 microvolt f o r 20 d B
q uIetinq . Dua l-gate M O S FE T S an d integ rated
circu its. Sel f-c ontained sp e a ker and external
spea ker jac k. Mo b ile mount a nd t ilt s tan d .
A fu rnm umcase , 6 " x 7" x 1-3 /8".
Model FM R "260-PL pric e :
135-180 MH z . . . $ 1 4 9 .95
181-250 M Hz . . $ 1 59 .95
Pr ice incl udes one .001 % crys tal. A d d itio na l
cry stal s $ 8.95 ea. Th is r ec etver't t s rec o m­
mended in Dr . Taggart's . Weather Satellite
Ha n dbook._ _.

... ... . .. $54 .95
. . $59.95

Additional

products ~ so me by as m u c h as 100 d B over
t ha t obtained w ith b ip o lar m ix ers. A bipo lar
oscill ato r using 3 rd o r 5 th o vertone p lug- in
cry stals is f o llowed by a harmon ic bandpass
f ilter, a nd w h ere necessary an a dd it ion al
ampl if ie r is u sed t o assu re t h e correc t amoun t
of drive t o th e mixe r. A vailable in your c h o ice
of inp ut fre q u encies fro m 5-350 MHz and
with a n y ou t p ut you c hoose w it h in t h is ra n ge .
The u sab le ban d w id th is appro ximatel y 3% of
th e inp ut f req u e n c y w it h a m ax im u m of 4
M Hz. Wider band widths are ava ila b le o n
spec ia l order. A ltho ugh any fr eq uenc y com­
b inati on is p ossible (i n c ludi n g converti n g up)
b est res ul t s are obtained if yo u c h o o se a n
o u tput freq uency n ot more t h a n 1/3 nor less
t h an 1/ 20 of th e in p u t f reque ncy . E nclose d in
a 4-3/8 " x 3 " x 1 -1 /4" a lu minu m c ase w it h
po wer and a nte nna transfe r s wi tc h and yo u r
c h o ice o f B N C o r RCA receptacles. Req u ires
12 V D C@ 2 5mA.
Model 407A price :
5 -200 M Hz
201 -3 50 M Hz
Pr ic es in clu d e .005% c rys ta l.
c ry sta ls $ 8.9 5 ea .

UHF
20 d B MI N . GAIN

3 TO 5 dB MAX N .F .

T h is model is s imi lar in ~"•••a..~
appeara nce to our.

Model 40 7 A but uses 2 .~.'..• <3.. : . "'. ~I
lo w n oi se J-FETS in __~_ "-
ou r speci all y designed
RF sta ge w hich is tuned
w it h high -Q m in ia t ure
trimmers . T h e mixer is a spec ia l dua l-ga te
MOS F E T made by RCA ~o meet o ur r eq ufre-

2 ME TERS
This conver t er has a
minimum of 20 dB ga in
and a no ise f ig u re of
2.5 -3.0 dB w h ic h
assures y o u o f a se nst­
t tvitv of .1 mi c rovolt or
better. The circui t uses
a d u a l-ga t e M OS FET R .F. stage and a d ua l­
gate MOSF ET mixer (th e re by giving you a
m in imum o f cross-modulatio n p rod ucts ), 6
t u n ed c ircu it s , a bi p o lar oscillator a n d .0 0 5 %
c ry stal. Covers 1 4 4 -1 4 6 M H z at 2 8 -30 M H z
ou t p ut w it h one crysta l inc luded and 14 6 . 14 8
M Hz a t 28-3 0 M Hz wi t h an extra c rys t al
(ava ilable f o r $ 6 .0 0 m ore ) . The glass epox y
c ircuit board is e nclosed in a 16 ga uge
a lu m inu m case measuring 3 -1 /2 " x 2 -1 /4" x
1 -1 /4" wi th your cho ice of eith er BNC o r
RCA receptacles . Also incl u d ed is a power
and antenna s w it c h. Requires 1 2 V DC @ 15
mAo The c o n ve r te r is also a vaila b le a t other
in p ut an d output fre q uencies. Call u s for
pri ces. PRIC E: M o d e l C -144-A a vailable f rom
stoc k a t $ 39.95 w it h one c ry s t a l. Addition a l
cry stal $6.00 extra .

HF & V H F
40 dB GAIN 2 .5-3 .0

N.F . @150 M Hz
2 RF stage s with tra n ­
sient protected d ual­
gate MO SFETS give
th is converter t h e high
ga in and low n oi se you
need for rec e iv in g very
w ea k signa ls . The mixer
stage is also a d ual-gate
MOSFET as it greatl y reduc es sp urious m ix in g

SYNTHESIZERS

. . $ 259.95

. . $279.95

. . $1 79.9 5

HOW T O OR D ER: A ll it e m s o n t his page a re
ava ilable o n ly f rom Va n gu a rd Labs. Fo r re­
ceivers and convert e rs state model , in p u t and
output f re q uenc ies, and b an dwidth w h ere
app lic able . For t h e fa t est se rv ice call (21 2 )
468-2720 between '9 A M and 4 P M Monda y
through Frid ay, except h o l ida ys . Yo u r orde r
can b e sh ipped COD by A ir Parcel Post .
BY MAi l: S e nd y ou r order to Vanguard
Labs, 19 6 -2 3 Ja ma ica Ave nue, Hollis, NY
1 1423 and in clu de remi tta n c e by postal
money order , ca sh iers check o r c ertif ied
check. Persona l checks a re al so a ccepted, b u t
ban ks n ow req uire 3 weeks fo r cheeks t o
c le ar, t herefo re t h is w ill delay y o u r o r der.
l nc tu d e sa les tax if y o u resid e in New York
State.
PURCH ASE ORDERS: We a cce pt purchase
ord ers from US and Canadian government
agen c ie s, universities, a nd AAA ra t ed c orpora­
tion s . Our t erms are Net 3 0 days.
FOR EIGN ORDERS: Must re m it payment in
fu ll in US f u n d s pl u s postage a nd in su ranc e
fees. If c ompl icated c u st o m s fo rms a re re ­
q u ire d, pl ea se forward your order t o a n
import-exp o rt agen t .
SH IPPING : We sh ip all o u r me rchand ise by
insured parcel p ost o r a ir ma il. Specia l de­
livery is also available . Prices inc lude s hi pping
by reg u la r parcel post if yo u rem it wi t h y o ur
order . For a ir ma il sh ippi ng add $ 1.00.
Postage w ill b e added on a ll COO s, pu rchase
o rde rs, a nd foreign orders.

F O R VHF RECEIV ERS
T h is sy n th esizer has
8000 c han n el s a nd ca n
t u n e a continuous 40
M Hz segmen t of you r
ch o ice f r om 1 1 0 -1 8 0
MHz in 5 k Hz s teps.
This wil l sa tisfy m o st of
you r req u irements in t h e V HF range and can
sa ve y ou hundreds o f do lla rs in c ry s t a ls p lus a
lot o f t ime. S tock u n it s are program m e d f o r
y o u r re c eivers wi t h the crysta l f orm u la Fc =

Fs -1 0 .7 d iv ided b y 3 but we ca n p rogram it
to a lmost any other IF a t no add itional cost
at t h e ti m e of y our o rd e r. It is suppl ied w it h
an in t e rfa c e f or p lugging in t o y our existin g
c ry s ta l socket. Req uires 12 VDC @ 1/ 2 a mp
w h ic h is ea s i ly o b ta ina b le f rom a lo w c ost
power su pp ly . T h e sy n the s izer has 4 vo lt a ge
regu la t o rs theref o re the po wer supp ly need
not be re g u la t e d . Phase n o ise is not d e t ec t a b le
as t h e VCO is coarse tuned b y a DAC th ereby
eas ing t h e requ ir e ments of th e phase -loc ked
lo op not affecte d b y v ib ratio ns enc ountered
in m o bil e u se. Enclosed in a n 8 " x 3 -7 /8" x
1-1 /2 " al u m in u m c ase and su p p lie d w it h a
c ombinat io n t ilt sta n d/m o b ile mounting
b ra c k e t.
Price: Mode l SR -140D-05.

NOTE: We c a n m a ke any sy n th esi ze r from
audio t o 4 7 5 M Hz. Call us f or pr ices .

FOR All TRANSC EIVERS
T h e STR series syn -
thes ize rs are available
fo r an y t ransce ive r
operat ing f ro m 2 0 MHz
to 475 MHz that uses
crysta ls in the 5 to 85
MH z range. It has a
thu mbwheel dia l c ali b ra t e d for your operati ng
frequency p lus a se lectable t ransm it offset of
p lus or minus 600 k Hz, p lus o r m in us 1 MHz,
a nd 2 spare o ffsets that you c an ad d la t e r .
Freq uency accuracy is .0 0 0 5 % and spu riou s
o utpu t s are 60 t o 7 0 dB d own . T o p r oc ess
you r order we must have th e crystal formu la
of your tra nsm it a n d receive crysta ls . If your
t ra n sc e ive r u ses 1 crysta l f o r both t rans­
mitting a nd recei ving (lik e the Mo t o ro la
Metrum II ) , y ou ca n u se o u r receive sy n the­
s izer descr ibed to the right. Max im u m t un ing
ra n ge p er sy nthesizer is 10 M Hz above 100
MHz and proport ionall y le ss a t lower fre quen­
ci e s. Dia l in crements are in 1 k Hz steps f rom
5 t o 3 0 MHz a nd 5 k H z st e p s abo ve .
Model STR synth esizer price
5-150 MH z
151 -47 5 MHz

If;~aanlls'',~!!!;~:Ave.Ii! Hollis N Y 11423
(212) 468-2720
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- - with your HP-25 calculator

J . w. Marr iette V E7BGX
#302-33400 Bourquin Place
A bbo tsford, British Columbia
Canada V25 5G3

OSCAR Orbits
Calculate

to just ify its pur chase price, 1
decided that it was about
time it should start doing
more than calculat ing debits
from my savings acco un t.

This program is not very
comp licate d in the sense that
it doesn 't work out any heavy
math problems , but it does
do the job of wor king ou t the
orbits of either 06 or 07
betwee n the times listed each
month in 73 . The program
will update the orbital num­
ber, the equato rial crossing
and t ime of crossing for each
successive pass from the first
pass listed fo r each day. If
you wish, subtracting the
number of hours you are
fro m GMT o n the first ent ry
will result in a local t ime
readout for the equ atorial
crossing.

An example is probably
worth a thousa nd words, so
let 's take the case of orbit
# 19264 o n January 1, 1977,
for OSCAR 6. (Sec Table 1.)
My QTH is eight hou rs from
GMT; therefore, subt ract ing 8
hours from 0124:02 and
adding 24 , we arrive at
1724: 02 loc; n ime. Th is, of
course, is the day before or
5:24 pm on December 31.

times for communicat ion via
this mode on a daily basis
throughout the month , these
calculat ions could be a down:
right nuisance unless you
have access to a complete list
of tables for this purp ose.

Since my HP-25 was sit­
t ing idle and I was still trying

and 07 in my area, I decided
very quickly there had to be a
bett er way. The calculat ion
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 Progra m Fo rm

L ast year I developed an
interest in OSCAR act iv­

ity af ter having read a back
issue of 73 that was entirely
devoted to this subject. When
I sat down to work ou t the
orbita l times to loo k for 06
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Key in th e program info r­
mation using th e HP program
forms. When the program is
run, th e pause will give t he
pass number, and t he f irst
stop will give the t ime. Press­
ing the R!S key will t hen give
th e equatorial crossing longi­
t ude for this orbi t. The draw­
back to this program is that
you have to go through each

pass to reach the one yo u
want, but, unfortu nately, I
haven't figu red out how to
get an extra register and 30
mor e program steps into the
calculator in order to elimi­
nate this problem, so I guess
t his will have to do unti l I can
get my Micro P operational.
(See Tab le 2.)

Hopefu lly this article will

Data

loca l T ime Equator ial Crossing tlong .)

79 .5
108 .25
13 7
165.75
194.5
223.25

and ot her areas of our hobby.
If t his is th e case, I will be
loo king forw ard to seeing
these programs in futu re
issues of 73. •

Table 2.

1724:02
1919,01
21 14:00
2308:59
0103, 58
0258,57

Orbit #

19264
19 265
19266
19267
19268
19 2 69

encourage other memb ers of
th e ham co mmunity with ac­
cess to on e of these calcula­
to rs to sit do wn and work out
additional programs for thi s

o
Eq. Crossing W

79.5

Table I.

T im e (GMT)
1:24 :0 2

Date
1

Orbit #
19264

ICorrections

Main Buffer Syate:o. (Start. #6 )

CrY! 30e 315 021 002 Call TV Era$e

DO? 303 076 015 A" Speed 015" 60;1PM, OlD" l(XJ,/PM

007 305 04 1 1)2 007 Load II&L

DO? 310 '" StoN A

007 31 1 '" Clear A

007 )12 0Ch 004 B= 4

007 314 054 1.:: L+1

em )15 '" StoN A
{REaet all Pointera)

00'7 )16 005 B- B- 1

007 )17 ) 02 314 007 B- O? M -

OO? 32 2 04 1 13) DO? Load II&L

00'1 )25 '76 A- Cullnees

007 326 ", ~~
007 32'1 312 355 007 Empt y? yea _

00'1 332 06> M- 11-1

00 '1 333 056 13 6 Loed L

DO? 335 064 ~+1 (Increment Read Poin. ter)

00'1 ))6 ' 56 L_ Poin.ter

01Y733? 046 006 '-' , (Buffer Pega)

DO? 341 '76 A_ M"",ory (11"$9I1ge L" tter)

00'1342 3'76 ZOO Set Flag

DO? 344 ) 12000000 ~:'-- >- (Exit t o Op . Syab ",)

007 34'1 )15000 om Can Pri nt

007 352 30) 322 007 Jump Dn Again.

Olf! 355 315 140005 can Key I n

00'7 360 303 322 007 ,= 00 , "'_J

38, should read, "generates a square
wave output . In cases where the veo
generates sine waves or ot her wave-no

George R. Allen W2FPP
16 1 Rosenda le Drive

Binghamton NY 13905

Help! I am loo king for manuals for
the fo llowing low band radios: Motor­
ola Model L41G-1 A - th is is an ac
ba se; Motoro la Mode l T71-GKT
1100B - low band 12 V de mobile. If
anyone has manuals or schematics for
the radios, a copy would be appre­
ciated. Please drop me a line.

Ron Lula WB9WXO
55428 Meadowview Ave.

South Bend IN 46628

I need the tu be test data for the
TV-4 tu be tester. This is part of t he
USM-3A. Will buy or cop y.

Gary P. Cain W8MF L
2464 Hand Rd.
Niles MI 49120

Would like to hear from anyone
who has a Natio nal ANIWRR-2.

N. K. Maxwell K5BA
623 Ute Drive

St illwater OK 74074

severa l hundred amateur radio coe r­
etor s hldden within these ran ks. With
t he help of yo ur colu mn, I would like
to co mpile a listing of all licensed
amate ur radio ope rators employed by

-hospi ta ls/hea lth care facil it ies/medi cal
e lectronic equi pment manufactur ers
and service centers.

Interested hams -should send the ir
name/callsign/QTH to my attent io n.

Dave Miller WA4ZKZ
721 Due West Ave.

Apt. G 202
Madison TN 371 15

I am the proud owne r of a Sumner
Model HCV-1B SSTV Camera and a
Mode l HCV-2A SSTY-c Monitor,
neith er o f which are op eratin g sat is-

- factorily. I urgent ly require a cop y of
the circuit diagrams and component
list ing of th ese unit s.

Ken Squires VK2SD
1 Simpson St reet

Bondi, N.S.W. 2161
Austra lia

jHam Help

1. Page 186, col. 4, lines 16 and 17,
shou ld read, " nect the square wave
input fro m pin 1 of t he MC4044 ,".
2. Page 186 , co l. 4, line 32, should
read, " MC4044 as shown . The o ut.".
3. Page 188, col. 4, lines 36 t hro ugh

I have been interest ed in ham rad io
for the past couple of years. I current­
ly ho ld a Citizens Band license, but I
am tota lly disenchanted wit h that
ty pe of comm unicatio n. I have been
study ing on my own and have no
t rouble with the techn ical aspect of
the license. But the code has been
very dishear tening. I would like to
know if t here are any clubs t hat give
Morse cod e classes in my area. Or if I
could meet or contact amateur radio
operato rs who wou ld be willing to
help. Any and all help will be deep ly" ~....
appreciat ed.

Ed Rojas
Box 49 0

Union City NJ 07087

Help! I pur chased a Ha ll icrafter~
To rnado SR-500 SSB 500 Watt
80-40-20 rig and need help f inding
someon e who carr ies the 8236 final
a mplifiers. Can't find list ing in
Sylvan ia, RCA, Amperex, or oth er
tube makers. Where can yo u get t hese
8236s and what is th eir cost (under­
stand Haliic raft ers is no longer in
business)?

Also, if anyone has info rmation c n.;
m od if ica t io ns, im p ro vement s ,
changes, etc., to the SR-500, I would
appreciate th eir writ ing to me. Can
the 8236s be subbed for (for example,
with a pair of 6146 Bs with only 200
Watts PEP instead of 500 Watts)?

Any assistance from other hams
wou ld be appreciat ed. Tha nks.

Marvin Jack Moss W4UXJ
P.O. Box 28601

Atla nta GA 303 28

With the ever-increasing use of elec­
t ron ics in hospitals and related health
care faci lities, there has been a large
influx of EE and E Tachs to provide
repair and calibrat ion for the medical
electron ic equ ipment tha t lies scat­
tered th roughout these establis h­
ments. It is my guess there must be

I th ink I've fo und an error on page
47 of your August issue. The diagram
for the Zep py Vertica l shows th e
braid of the coax attached to the
radiator and the center co nductor to
th e matching st ub. These connect ions
shou ld be reversed. As writte n, t he
antenna was inferior to a :v.. wave
whip. Reversed, it improved on the :v..
wave by several Scunlt s. Keep up the
good magazine.

Tim Knaue r WD9AMY
Peor ia lL

In addition to my new call and
address, please note several minor
chan ges to "S ynthe size Yourse lf!"
[Oct.. p. 182 ):

Texas legal beagles and scanner
manners have indicted us for sta t ing
that t he "Big Bust In Amar illo" IOct.,
p . 154) too k place on J uly 7th. We
throw ou rselves on t he mercy of t he
readership, and readily admit t hat the
date was, indeed, July 6t h. No more
lett ers, please.

John C. Burnett
Managing Editor

Our apologies to Harry Matt hews
K2AOU, for inadvertent ly omitti ng
th e documentati on for his Main Buf­
fer System (" Digital Group RTTY
Micro," Sept. , p. 98). Here it is.

John C. Burnett
Managing Editor
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from 10 to the sky I

OSCAR

David J. Brown W9CG I
RRS. Box 39
Noblesville IN 46060

CB

T his article describes how
to co nvert a specific 23

CB radio for use on the
OSCA R satell ites and gives
you m y ideas o n an OSCA R
10 meter handplan very much
like t ha t of IV4NV H in t he
May , 1977, issue of 73
Magazine, p. 106. (He co v­
ered th e 28 MHz po rti on of
10 mete rs, but used the same
channel and co nversion of CB
gea r pr inciples. ) If you rea d
that article, you will see that
the m eth od ap plies ve ry
nicely to many of the now
very inexp ensive 23 channel
C B rigs. T he more I read
IV4NV H's ar licle , t he mor e
th ings I could find t ha t di­
rectly appli ed to t he Sears 23
chan hel Mod el 9 34 .36 740500
CB I al read y had .

Th e C B ch annel s ha ve a
few bl anks between th e 23
c hanne ls (remote con tro l,
etc. ) t hat a re taken care of by
one each of the transmitte r
offse t osci llato r crystals and
rece ive r o f fset osci llator
crystals. In my transmitter,
the crystal frequencies of
10.595, 10.61 5, 10.6 25 , an d

to

10 .6 35 MHz are used , an d, in
the receiver, 10_140, 10.160,
10_170, and 10.180 MHz a re
used. Fo llo wing a numbers
progressio n, the oddballs are
obviousl y the 10 _595 an d
10_140 crysta ls. In or der to
maintain co ntinuous cover ­
age , I ch anged t he 10.59 5 to
10.605 MHz an d the 10.140
to 10 .1 50 MHz_ Then I had a
synthesis scheme capable of
230 kHz coverage in 10 kHz
steps.

Co ns id e rin g t hat the
OSC AR 6 and OSCA R 7
comb ine d ba ndwid th is onl y
150 kHz, an d fur t he r co n­
sidering t ha t an AM or
AM/SS B mode (eve n when
CIV key ing is adde d) would
not be at all welcome above
146 .0 00 MHz, my ba nd plan
starts at 146 MHz and wo rks
d ownward. A couple of
unique quirks came out of
tha t fact. They alone migh t
ad d merit to t he band plan,
when us ing C B ra d ios. The
first is that, when yo u co n­
vert a CB radio over to the 10
meter band for transmit and
receive, two th ings happen.

f it is that the transverter
winds up be ing 11 6 .4 5 MHz
- exactl y the OSCAR offse t
throug h the translato r in re­
verse. So , when yo u tune the
receiv er, yo u are tracking the
transmitter right alon g with
yo u, plus or minus Dop pler.
As for Dop pler, t he CB
manufacturers never co uld
get toget her to decide on
what channel they were trans-
mitt ing or who was on the
channel frequenc y and who
was off. So, manufacturers
include a litt le contro l on
most panels now, marked ±
delta - i.e., a Doppler con­
tro l.

As for the ban dpl an, if
you begin at 146 MHz as t he
29 .5 5 MHz downl in k (o r 146
MHz upl in k), t he ca rd ina l
fr eq uencies of 29.5 MHz an d
29.4 MHz (OSCAR 7 ba nd
edges) [ust ha ppe n to fall on
channel 19 and channel 9
respec tively .

Plug in the new sy nthe­
sizer crystals X-l to X-6 and
change the offset crystals
X-10 and X-14 to pul l the
band together. Then pea k up

The receiver winds up being the svn thcslze r -cut put tank
in t he 10 me ter do wn lin k, (T8 in mine ). C3 7, across the
where it belon gs, by on ly primary in the Scars, may
changing crysta ls and re- have to be reduced in capac­
peaking a very -few front end -"" ity slightly, if the syn thc­
stages (on signal, if need be - sizer output transformer lacks
fo r those of you with litt le enough tuning range. Now,
building ex perience and test with the ·new s ynthesized
eq ui pment ). ' . - - v- fr eq ue ncles fro m 39.955 to

On tr an sm it , t he t ra ns- 40 .1 55 MHz comin g o ut of
. . It t ' 10 t he sy nt hesizer. fee d a 10

nut ter signa ou pu Ish on meter signal (signal generator
meters to go to t e u p- ff') ' h. o r 0 air Into t e coax
~onverter, and, believe me, -fitting. Align the 10 meter
lust about every com mer- (was 27 MHz) front end re-
cially made transverter uses a . 'I ( ) hi h T 1. _ cerver Ca l s , W IC are
10 meter mput. I know, d T2 - . b b kl
beca use I have sent two an m. mine,. y ac ~ n g

. f l d D k o ut t he slugs a b it an d tu nin gyears try ing to In a ra e . .
TC 2 ith D k for maximum age, Signal, etc.- to go WI my ra e .
T R 6 2 Do not t ouch an y o ther re-

U f
- to get

l
uPhto

D
m
k

eters. ceiver tuning, assumin g the
n ortun ate y, t e ra es run . . / I
14 MH . f f h TR 6 fig IS new and or proper ya Z I - out 0 t e· . .
d

. h TC 2 - al igned for CB frequenc ies .an Into t e - , negatmg .
. hi b D k' T he i-fs do not ch an ge. For

usmg anvt mg . ut ra e s CW rece ption, the easiest way
TC-2 . Couple t his to very few is build a lit tle 455 kHz vco,
TC-2; having been made at all so you can "pot" control it
(tha t s when D ra ke du mped with de fro m o utsi de the
the l~ VHF line altogether, radio and not botch things up
leaving us at tdhe me rcy of by d rilling holes in t he pan els.
Imp or ts ) an yo u can . ..' bl Assuming yo u like channel-
appreciate my pro em. ized transceiving as little as I

Anot her transmitter bene- do, you can build a seco nd
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Table 7. CB radios to OSCAR bandplan for a Sears 934.36740500. A ll figures in MHz. Xmit:
Fsy nth - Fxmit osc~ four MHz; Rcv: Fsynth - Fin - Frcv osc = .455 MHz Lo i-f.

the co il form). In my radio well, because AM is not very +V,copper, where the sho rted
t his involves T12·C69, T13 , welcom e th rough OSCAR spea ker had tr ied to make a
T14·C72, T1 5·C77 , T16-114, because of its unnecessary fuse out of it - and it sue­
T 1 7 , and T18. This is BW. ceeded. That is absolutely all
as easy as tuni ng up the On the subject of keying, th at was wron g, and I ran it
average Heathki t fo r the same since this is an AM rig only, as a base by sharing my
reasons , because th e tes t the + voltage for the mod - Heath kit s~pp ly-for the HW
equipment is built in the ulat ion is broken away from 202 FM fo r month s before I
form of a built-in wattmeter the mod ulat ion winding of tr ied working on it . I got
(rf output ) an d swr com- the common aud io tra ns- mine for less than $10, so
bination meter func tio n in former by removing an isola: -. . chec k your local sources.
tra nsmit. Incidentally, when I tion d iode (D13) and open ing Back to the speaker
said peak th e receiver for that path . The + voltage from when I replaced it, I got a
maximum agc on an inco ming the power supply section is 3-inch round , 2 W replace­
steady signal, I had an S- routed o ut to It he ex terna l - -rnent spea ker and stuffed a
meter in my radio to measure speaker jack , after tak ing it small, 2 Ohm Vi W resistor in
that by. ou t of the receiver audio the 10 Ohm spo t. I can now

In th e ex traneous depart- ou tput path and putting a drive you out of the room
rnent, the rig I have has a permanent gro und on the low with audi o!
n o ise limiter that works side of the spea ker. When you plug a key in
pretty well as is, so I left that While on the subject of the the externa l speaker jack
alone. It also has a PA speaker, I had a problem with now, the key opens and
positio n that can be put to ' mine. There is a 10 Ohm closes "th e 'd river and fina l +
good use. Since mine is an resistor in series wit h the ~f voltages, and you have a CW
AM only rig, I had only CW Ohm speaker, whose on ly rig _ almost. Th e microp hone
in mind . The modulato r- purpo se I can see is to allow circuit in my model is rather
audio stages in the t ransmit th em to run on e co mmon t ricky , as it does all the
mode (they are shared) can aud io circuit, t ransformer, changeover (X/ R) by voltage
be put to use by placing them and a lower wattage speaker, switc hing . I substitute d
in PA (which routes t he aud io and to accept the lo wer audio another OPOT switch
to that jack fro m the receiver output on th e botto m-of-the- toggle type - on the same
as well) and then causing the line sets. This was a 1 W pane l as the vco synthesizer
low audio stages to be an 3·inch round unit in my and vco/ bfo pots, and used it
oscillator at some pleasant radio, an d it was shorte d, to for the tran smit positio n.
ton e. Or you could use a boo t. Leave the microphone and
separate tone oscillato r, so Part of the reaso n I got the connections off the switc h
that when you key the rig, rad io for the right price was and wire the rest th e same,
yo u have sidetone. On the that it did not work. It had just to be rid of the PTT/
AM o nly rigs you might as one open copper foil in the hold-the -button-do wn routi ne.
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vco o n the synt hesizer f re­
quency, o r some sub mult iple
of it and multiply. and run it,
too , from an outside pot.
After a ll, it is no longer a CB
radio, so vfo/vcos are legal. In
my own, I kept the crysta ls in
the X-3, X-4, X-5, and X-6
posit ion s (but at the new
frequencies shown), and a vco
runs into the X-1 posit io n,
with X·2 a blank . This way
yo u ean run the vco from
39.9 55 MHz to 40 .155 MHz
using a ten-turn pot for
verni er actio n and, by switch­
ing from channell throu gh 4
positio ns, cover the entire
29.32 to 29.5 5 MHz range on
receive and have the prop er
transmitter fre quencies to up­
convert to 145.77 to 146
MHz. Wit h the lower edge
below OSCA R, you are abou t
in 2 meter AM land . Wi th the
sa me synthesizer schemes
used by so many rigs, even an
AM/SSB (23 channel versio n)
is cheaper now and would
really be a great way to go, if
you want the SSB mode
throu gh OSCAR and can
afford an ex tra few bucks. By
allow ing the vco to tun e
down to 38.1 85 MHz (or
shifti ng it to cover 230 kHz
there, as 39. 185 to 39 .405
MHz - with a small C
switched in?), you can have a
dand y 145 to 145.230 MHz
ou t of the transvert er an d be
right with the 2 meter SSB
gang. Add a small 2 meter to
10 met er converte r (Ham­
t ronies makes a grea t one ),
using the same 116.45 MHz
oscillato r offset, and yo u
have a rig as versatile as the
most ex pensive o nes designed
for OSCA R and 2 meter gear
on the market.

The t ransmitter conversion
is just abou t as tou gh as the
receiver - in other words, not
a t all. In mine, once the
receiver was done (hence, the
sy nt hes ize r ), it involved
peaking up the old 27 MHz
transmitter stages to the 10
meter band by backing out
the slugs a littl e and, where
needed, red ucing the tuning
capacito rs across the tr ans­
formers, whe n th e slug had to
be backed o ut too far to be
practi cal (slug show ing o ut of

Equiv. 2m
New Channel Freq. Freq, + 11 6.45 Synthesizer Transmit osc. Receive osc.

1 29.32 145.77 Xl 39.955 Xl1 10.635 X7 10.180
2 29.33 145 .78 Xl 39.955 X12 1O.625 X8 10.1 70
3 29.34 145.7 9 Xl 39.955 X13 10.6 15 X9 10.160
4 29.35 145.80 Xl 39.955 ;>514 10.605 ;>51010.150
5 29.36 145.8 1 X239.995 Xl l X7
6 29.37 145 .82 X2 39.995 X12 X8
7 29.38 145.83 X239.995 X13 X9
8 ~9. 39 145.84 X2 39.995 ;>514 25 10
9 29.4 0 145.8 5 X3 40.03 5 Xll X7

10 29.41 145.86 X3 40.035 X12 X8
11 :~9 . 4 2 145.87 X3 40.035 X13 X9
12 29.43 145.88 X3 40.035 2514 2510
13 29.44 145.89 X4 40.075 XII X7
14 29 .45 145.90 X4 40.075 X12 X8 Beacon 6
15 29.46 145.91 X440.075 X13 X9
16 29.47 145.92 X440.075 X14 25 10
17 29.4 8 145. 93 X5 40.115 Xll X7
18 29.49 145.94 X540.115 X12 X8

' 19 29.5 0 145 .95 X5 40. 115 X13 X9 Beaco n 7
20 29.51 145.96 X5 40. 115 2514 ;>510
21 29.52 145.97 X6 40.155 XII X7
22 29.53 145.98 X6 40.155 X12 X8
23 29.54 145.99 X6 40.1 55 X13 X9
24 29.55 146.00 X640.155 ;>5 14 2510

Note

, Band edge 7

r Band edge 6

L Band edge 7

LBand edge 6



When the key is depressed, th e
LED mod ula tion light comes
on, as it is ac tivated by the
sam e power line as t he driver
and final. It make s a goo d CW
mon itor , if yo u like th e visua l
types and don't want to add
the to ne oscillato r into th e
audio circuit s.

To get the veo lines in and
out of the rad io, mine had a
Heyco typ e grommet that
" bites" the +12 V and
gro und where it goes in to the
back panel through a 3/8 "
hole. Replace it with a
no rmal 3/8 " rubber grommet ,
and yo u have a hole yo u can
drive a bus t hrough, wit h
plenty of room for 6 to 8
wires.

Convince your CB " good
buddy" that he rea lly need s
SSB or 40 channels, and offer
him a good tr ade price fo r his
old 23 chan nel rig. The
dealers are offering peanu ts
on 23 channel rigs, because
you can buy a new 23
chann el so che aply now tha t
they can't sell a used o ne. He
will end up happ y and so will

you! Or, go see yo ur loca l CB
sto re. and see if he took the
same ba th most dealers an d
wholesalers too k, when they
were stuck with wareh ouses
of 23 channel stock , when 40
channe l h it the market. Talk
it up at yo ur club (and the
ban dplan and see if t hey
agree). and then go make an
offer on 10 or more identic al
units - quant it y ta lks. They
are great for CD type gro ups
in crowded 2 meter FM areas!

Last , but certainly not
least, if yo u are the least bit
ade pt at repair work and
common logic an d own just a
YOM or VTVM, You can buy
a no n-working unit from
places like Sears Save Shop
and loca l radio dealers who
don' t really have much in the
way of repair facilit ies.

Well, I've given you a plan
of at tac k, a bandplan so you
will have compan y in the
present wasteland of 10
meter s, a cheap way to get up
on OSCAR , some hints for
using my unit, and the sou rce
for one of your own if you go

looking. Even schemat ics and
man uals are a breeze (unlike
the old FM conversion days
when any Motoro la manu al
or even a d ose sche matic you
saw as a ham was yellowed,
battered, torn , t humb printed,
and worn fro m the use of
50 -plus hams).

You sho uld know that
T18 , in my rig, is used to
adj ust t he out put to 5 Watt s
and also that t he fina l device
used is a 2SC799 with a 10 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 whic h it
was run ning a steady 5 Watts
at. I run mine off the high
regu lated 18 V de and load it
up (tu ne) for about 14 W key
down . 1 haven't lost a device
ye t , but, to be safe, yo u may
want to quit at t he manu­
factu rer 's (Nippon Electric)
rated 10 Watts.

There are only two wor ds
of caut ion I wilt add in
closing. If yo u ta ckle a PLL

type synthesizer, it 's not so
easy . It can be done - on
some - at so me t ime and
expense and risk of odd
products sneaking out.

My only oth er comment is
that you should turn back a
few issues an d read th rough
W4NVH' s article . It is excel­
lent back ground and easy to
follow and use. You can
figure out just what kind of
rig you have , if you already
have it, and how to app ly my
antic s to it.

Don 't try to part-convert
one to cover 10 mete rs (say,
lo w e n d , per W4NVH)
for CD act ivity an d try to
save a chose n "few" of the
CB ch annels for CB use . You
vo id t he man u facture r's
ap proval when yo u cut into
th e rig, even if yo u hold a 1st
class radiote leph one license,
as I do . You void any war­
rant y on th e rig any way y ou
cut it. And yo u co uld just
void yo ur license if you get
cau ght with this modifica-

. tion. Pick you r band , and
have fu n. •

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
$ $

~ " .VVasyerbespr iz?" ~
$ $
$ OK, so you want to save money - can 't blameyou for that! $
$ $
$ Aft er 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' law). Ship it backtat your own ex- $
$ pense) and wait. Or - two week s after the warranty exp ires - so goes the rig . . . what to do? $
$ And since you got that great di scou nt how much attention will you get? Rotsaruck fella ! $
$ Today' s amateur equ ipm ent is fa r more sophist icated than that of even a few years ago, $

and it' s gett ing more so every day. Service becomes an important issue. At CFP we have
$$ decided to offer you an alternative: If you are wi lling to pay the regular list p rice on any $$

Drake or Yaesu product, CFP will provide an additional 90 days of warranty protection.
$ This warranty will be identica l with the normal warranty with the exception that we will $
$ pay all charges in cluding shipping bo th ways! . '- $
$ There may be occas ions when we wo n't have the it em you des ire . Shoul d you place an $
$ order and we don't, we wi ll refund your money and advise you when it wi ll be availab le. $
$ We wo n't sit on you r money! 11 you wish a high demand item and want to make a deposit to $
$ ensure gett ing what you want - f ine. $
$ Because we are amateurs and co ncerned about the issues, we lim it our t ransmitter and $
$ ampli fier sales to l icensed amateurs (a li cense photocopy will do). $
$ Amateur radio is a great serv ice and a greate r hobby - lets keep it that way! $
$ Mail Orders accepted. N. Y. reside nts add sales tax. SASE will get our list of used Amateur Equipment. $
$ $

~ ~L~:~~~~~~ CFP C~1~o~~M~,IN~~I~~NS , INC. Tu.~:a~:~Eip.m. ~
$ WB2LVW [el HORSEHEADS, N.Y. 14845 1--"-1 Fri. & SaL subject to $

- Hamtesr weekends C5 4$ PHONE: 607·739·0187 Closed Sun & Mon. $
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
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offer

SS2K KIT'~"$1 95
or

SS2WIRED~ $245
Cl FAST/SLO SCAN

CAMERA $395

*This offer good fro m November 1, 1977 to Jan uary 15 , 1978.

*Chr fst m as~MON ITOR
FEATURES:
Oscilloscope display of SSTV signal
Rugged - modular - industria l grade
Modular Construct ion

vi- Independent easy to use cont ro ls

• CAMERA
FEATUR ES:
Use C1 camera with your home TV set
Has both long dista nce and close-up featu res
Adjustable frame size
Bui lt -in slo-scan bar gen for transmit

~ Focus on a postage stamp

• ACCESSORIES:

P1 Polaroid adapter for hard copy photos $34.50
V1 viewing hood $14.50
T1 tripod $29.50

START
YOUR
SLOW
SCAN
TV with a

AVA ILABLE NOW : ORDER FA CT OR Y D IRECT OR FROM OUR D ISTRIBUTORS. See Below.

Ger manto wn Amate ur Supply
3202 Summer Avenue
Memphis, TN 38 112

Am ateur Electronics Sup ply
Milwaukee, Wise.
Cleveland , Oh io
Orla nd o, F la .

Argon Elec tron ics
Miam i Springs, F la .

A an d W Elec tro nics
Medford, Mass.

Barry Elect ro n ics
New York, N .V.

CFP Ent erpri ses
Lansin g, N.Y .

Elec tro nic Distr ibutors
Mus kegon, Michigan

Go ldst ein's
Pensacola, Fla.

Harrison Elec tronics
Farmin gdale , N.Y.

Hen ry Radio
Los Angeles, Calif .

Ho bby Industr y
Council Bluff s, Iowa

Mr. Ke ith Roberts
P.O. Bo x 677
Bedf ord , N.S .
Can ada BON 1BO

Swartz Lander Radio Ltd
1524 Oa k Harbor Rd .
F reerno n t , Ohio 43420

VenusScientific Inc.
399 SMITH STREET
FARMINGDA LE , N.Y . 117 35
PHONE 516-293-4100
TWX 510-224-6492

The compan y tha t put high vo ltage on th e m o o n, no w brings y o u exp an ding amateur rad io t e chnology. V3
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Fig. 1. Two stations must "see" the satellite 's transponder
simultaneously in order to comm unicate with each other, i.e.,
they both m ust be located in the area "illuminated" by the
satellite. Note that a transponder located on the moon will
allow communication with stations separated farther apart
than a satellite orbiting the Earth at lower alt itude.
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Kezim ierz J . Deskur K2Z R O
P.O . Bo x 11
Endico tt NY 13760

/
A R E A ' I LL UM INAT ED' 8'( T HE SAT E L L ITE

Track OSCAR 8!

step-by-step method

Fig. 2. Model of orbiting satellite (static Earth).

Appa ren t ly, the major
deterr ent is the lack of fam il­
iarit y wit h sate llite tracking,
which many con side r to be a
fo rm ida b le and co mplex
probl em requiring know ledge
of astro nomy, astrop hysics,
hi ghe r ma thematics, and
other discipl ines of science.
But, in fact, sate llite track ing
is a relatively simple pro­
cedure easily grasped by
those who show even a slight
inte rest in this subject.

The purpose of this article
is to ex plain the procedure of
sate llite trac king from the
sta ndpoin t of commo n sense
and simple reasoning. I sug­
gest th at th e reader fo llo w

munication s will beco me as
common as 2m FM or DXing
on 20m is today-:-

Although t here are now
th ou sand s of u ser s of-.. OSCAR s 6 and 7, they repre-
sent on ly a very small frac­
tion o f th e total amate ur
community. Why -i ~' it that so

- --ma ny VHFers who o wn
perfect ly suitab le equipmen t
neve r work ed t h ro ugh
OSCAR s?

s pa ce comm unication. In
years to come, satel lite com-

EARTH TRACK
(SUBSATELLITE TR ACK)

7 satel lites gave amateur rad io
a permanent foothold in

MAX. NORTHERLY LATITUDE
(180 0 -i " 81° )

TI ME MA RKS ANGL E OF

_.l-_ 4 ::::.-t-lilfooINCLI NATION iii

EOX POSITION
(ASCENDING NODE)

SATELLI TE-~.c::

SUBSATELLITE POINT
(15 MIN. A FTER EQX)

T he lau nch ing of the
AMSAT OSCAR 6 and
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takes a satel lite to make one lati tud e the ground tr ack will
full revo lut ion aro und th e ever reach. You may noti ce
Eart h. The exact moment th e" "that even if the Earth is rotat-

ing on its axis, the ground
tr ac k will never pas? ~eyond a
certa in latitud e.

Max. Lat . (N. or S.) =
180 0

- i
For OSCAR AO-D: i =
99°
Max. Lat. = 180° _ 99°
=8tON .orS .
Equatorial Crossing Time

(EQX Time): The exact t ime
in UTe- (GMT) at which the
ground track crosses the
equator fro m sout h to north.
Knowing the ex act EQX ti me
of any orbit and the time of
the perio d ma kes it easy to
p re di ct s ubsequent EQX
ti mes. We simply add the
period (in minutes) to the
exact t ime at which the pre­
vious EQX to ok place. In
fact, th e EQX prediction
tables published by AMSAT
and other amateur journals
are deri ved thi s way.

In order to complete lon g- '
range predicti on tables, t he

/
(;····..···· /,\~O~+--T""1-

.... 0

••••••••••••••••••••• ~.~1'.9\-..9+_.-..-e-:

Fig. 3. Simulated Earth track on a plan; inclined 99° from the
equator (static Earth) . Note:that the orbital plane is fix ed in
space and the Earth rotates inside this plane from west to east
(counterclock wise as viewed from a point above the North
Pole). - .~-

sate llite cro sses the equator
f rom sout h to nor th is used as
a refere nce point. The period,
th erefore, is the t ime elapsed­
bet ween two such equatorial
crossings.

Subsatellite Point: A po int
on the surface of th e Earth
where the satellite is directly
overhead.

Ground Track (also Sub­
satellite Track) : An imaginary
path on the surface of th e
Earth consistin g of all sub­
satellite points (du ring one
period ).

Inclination (i): The angle
between the equato r and t he
ground trac k (or the plane) of
the satellite. It sho uld be
noted th at th is angle will
remain constant throu gh the
entire life of the sate llite and
is not affected by t he rota­
tion of the Earth.

The angle of inclination
deter mines the most nor­
therly and most southerly

Art ificial sate llites
are too small to be visi­
ble to the na ked eye, so
their posit ions can only
be predicted.
- T hey o rbit t he Earth
at t he rate of hours per
revolut ion instead of
weeks. Thi s implies th at
t heir rising and sett ing
at a particul ar loc ation
of the Eart h will be
more frequent.
- They orbit at low
altitudes; therefore, the
range fro m which tw o
sta tions can "see" a
satellite simulta neously
will be much shorte r
(see Fig. 1).

ences:

Terminology

In order to bette r und er­
sta nd satellite track ing, we
must fo rm a three-d imen­
sional menta l picture of a
satellite or biting th e Earth . A
globe or any spherical object
(even an orange) will greatly
facilitate the comprehens ion
of th e sub ject.

In order to simp lify the
ana lysis of the orbita l flight
of t he sate llite, we are goi ng
to assume, for a while, that
the Earth is static, i.e., it does
not rotate o n its axis. Once
the sta tic Ear th conce pt is
wel l unders tood, th e intro­
du ct ion of t he Earth 's rota­
t ion, to complete th e picture,
will not present much diff i­
culty. Fig. 2 shows a view of
a sate llite o rbiti ng t he sta t ic
Earth. The orbit is circular.

At this t ime, fam iliariza­
t ion with the principal param­
eters of orb ita l flight and
relate d te rminology is neces­
sary because it will be used
th rou ghout t he remainder of
t he art icle.

Orbit: The imaginary track
of the path the sate llite fol­
lows around the wo rld. Th e
plane of the orbi t is fixe d in
space and is inde pendent of
t he rotatio n of the Earth .

A ltitude (H): Th e distance
bet ween the satellite and the
surface of the Earth. For sat­
ellites in circular or bits, the
altit ude is virt ually constant.

Period (P): Th e t ime it

th e presented sequence of
reasoning ste p by step and
not go to th e next paragraph
before th e previou s o ne is
fully understood.

Space co mmunicatio n is
th e future of amateur radio.
We might as well get fa miliar
with it, and the know ledge of
sate llite tra ckin g is the first
ste p.

Without any knowledge of
ast ro nomy, we can guess t hat
at a part icular instan t of t ime
the moon will be visible in
differe nt directions, and at
d ifferent angles above t he
hori zon , in differen t parts of
th e wo rld. Also, th ere will be
locations on the Earth where
th e moon will not be visible
at a ll.

The First Earth Satelli te ­
T he Moon

Let 's suppose that an
O SC AR transponder was
placed on the moon. Using
suitable equipment, we could
communicate thr o ugh it the
way we communicate via 2m
repeaters. Since VHF waves
don't bend aro und the cu rva­
ture of the Earth, we may
assume that the lunar tran­
spo nder can be accessed on ly
if the moon is above the
hori zon in respect to the
s t ations th at attempt to
c ommunicate through it.
Obviously, a two-way QSO
bet ween dist ant stat ions can
only take place if both sta­
t ions have the moon in direct
view.

With the comb inatio n of
the revoluti on of th e Eart h
and the orbit ing of the moo n,
the prediction of its exact
celestia l posit ion, at a particu­
lar day and hour for a chosen
geographical locat ion, rep re­
se nts a pparently a very
complex probl em. Neverthe­
less, this "di fficu lty" was
solved thousands of yea rs ago
b y a nc ie nt as t r ono mers
be f o r e trigonometry, cal­
culus, compute rs, and even
writing were invented.

T he artifi cial sate llites,
such as th e OSCARs, beh ave
very much li ke a moon with
th e follo wing small differ-
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Fig. 4. Static Earth projection of the track of AD -D over the
map of the Northern Hemisphere.

Fig. 6. Index scale. A fter setting the longitude of the EQX of
the reference orbit, all longitudes ~f EQXsof successive orbits
of the day can be predicted.
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Fig. 7. Time scale. Setting the time of the EQX time of the
reference orbit opposite index # 7 allows prediction of EQX
times o f all consecuti ve orbits o f that GMT day . Note that the
Earth moving .2:: [min. will rotate P x .25° during one period
of the satellite, or 25.1' for AD -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 Ionqitude of
subsequent EQXs of that GMT day.

ra pid ly. (Exa m ple: Period of
OSCAR 6 is 114.99441 min.;
OSCAR 7 is 114.94513 min.)

period must be known with
great accuracy, because even
sm all er rors accumulate

Fig. 5. The effect of the Earth 's rotation on the Earth track of
AD-D. Note that the track is shifted .250 toward the west for
every minute ofsatellite travel. The static Earth track is shown
as a dotted line.
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Fig. 8. Calculation of the distance from the tracking station at which the satellite enters the
area ofaccessibility (acquisition ofsignal - Aas).

Equatorial Crossing Longi­
tude (EQX Lon.): The exact
longitude on the equator at
which a particular EQ X, from
south to north, takes place.
Also called the "A scending
Node."

It will be show n late r that
subseq uen t EQX longitudes
a re separated by P/4 degrees.
These figures are also used for
long-range prediction of the
EQX data.

Reference Orbit ' Th e first
orbit of a UTC (GMT) day ,
i.e. , the f irst orbit that crosses
th e equator after 0000 UTC
(GMT) from south to north.

Orbit Number: The co unt
of the sate llite 's ful l revolu­
tions around the Earth from
the instant of the launching.

Reference Orbit Data: The
date, orbit num ber, time, and
longitude of EQX of a pa rtic­
ular reference orbit. (Exa m­
ple : Mar. 17, 1978, 10526,
001 2 :24, 56.3" .)

Ascending Orbit or Pass:
Th e part of th e orb it when
the satellite travels from
sout h to north (over either
the Southern or Nort hern
Hemisphere ).

Descending Orbit or Pass:
The part of th e or bit when
the satellite travels from
no rt h to sout h. Note : The
orbit will change from
ascending to descending at
the point where the ground
track reaches its most north­
erly posit ion (closest to the
Nort h Po le). The or bit will
change from descending to
ascending at the point where
the ground track reaches its
mo st so uther ly position
(closest to the Sout h Pole ).

A sc ending Node: The
EQ X po sit ion (longitude)
during th e ascending part of
the orbit. It is ofte n used as a
reference point for orbital
calculations (see Reference
Orbi t ).

Descending Node: EQX
position (longit ude) du ring
the descending part of the
orbit.

Developi ng the Grou nd Trac k
o n a Sta t ic Earth

As previously stated, we
are go ing to assume at first
t hat the Earth is stat ic (no n-

ro tating). The sate llite is the
pro posed OsCA R AO-D with
the fo llowing o rbita l param ­
eters:

Period : P ~ 102.79 min.
Inclination: i ;;; 990

Average Altitu de : H ~

542 mile, (872 km)
Examining Fig. 2 again,

let 's follo w the grou nd track
of. the satellit e.

Assuming the reference
point to be of 0 0 longitude at
the equator (ascending node),
with the ground track in­
clined to 990 in respect to the
equator, the satellite will fol­
low the follo wing pat h:

worl d would be equa l to the
period -of ·the satellite, or
'" 103 minut es.

If we wou ld slice the glo be
at a 99 ° angle, in respect to
the equator, and put both
halves togeth er again, the
seam Iine would fo llow
exac t ly the grou nd path of
OSCAR AO-D on a sta tic
Earth.

Another way to visualize
the Earth track is to cut a
circular hole equal to the
diame ter of the glo be in a
sheet of st iff material and fit
the sheet over the globe at an
angle of 99° in respect to the
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O bviously, tracking of the
sate llite o n the static Ear th is
of littl e usc. The refore, we
will now introduce the effe ct
of th e ro tat ion of the Eart h.

As ment ioned previo usly,
t he plane of the orbit of th e
satellite is fixed in space, but
th e Ear th rotates on its axis.
As the Earth ro tates, t he
ground trac k wi ll no longer
ret race itse lf during each
orbit, but will be displaced
.250 towards the west for
every minute of sate llite
trav el. The rat ionale is as fo l­
low s:

- The Earth ro tat es on its
axis from east to west
(counterc loc kwise as viewed
f rom a point above t he Nort h
Pole).

- Th e Earth makes o ne
full revolut ion of 360° in 24

accuracy. t racking of the hours or 1440 minutes.
satellite o n a glob e is rather - This correspond s to
cumberso me. A fla t map is angu lar travel of 15° per hour
much more co nvenient for (360 ';- 24) or 1° in 4 min-
this purpose. Probably th e utes.
best and most easily obtain- In on e minu te, t he
able po lar project ion map . Earth will ro tate .2 5

0
•

suitab le for satellite tracking Now, how will t his aff ect
is t he OSCARLOCATOR, th e Earth trac k developed for
distributed and sold fo r just t he sta t ic Ear th.( Fig. 4}1
$1 by the ARR L. This handy In Fig. 5, t he static Earth
device can be ada pte d for track is drawn with a dotted
tracking almost any satellite. line ; the t rue Earth tr ack (for

Let 's now' project tn e" the rotat ing Earth) is the
static Earth satellite track solid line. You will notice
on to the map. Once the track t hat t he true t rac k is shift ed
is dr awn on the globe, includ- .250 for .every't fni nut e of
ing the time marks, its coo r..d i... _" sate llite travel.
nat es, lat itude and longit ude For example : 10 minutes
at one minute int ervals, ca n after EQX, t he tru e trac k will
now be drawn at correspond- be shifted 2.5

0
west of the

ing coo rd inates on the map as sta tic Earth track; 20 minutes
show n in Fig. 4 . after EQX - 5° ; 30 minutes

If the track is traced on a afte r EQX - 7.5° ; 51.4
separate piece of tr ansparent minutes (half of the period)
ma terial and pivoted o n the after - EQX - 12.85° ; 102_79
North Po le, it can no w be m i nutes afte r EQX (f ull
rotated to allo w the start of per iod ) - 25 .70° .
its origin (~ m i n . mark) at th e From th e last figure, we
lon gitu de of an y chosen may draw the co rrect co n-
equatorial cros sing. elusion t hat af ter o ne full

Setting an aux iliary cloc k period, t he EQX lo ngitude
to read ~~ min utes at t he (ascend ing node) will be
exact t ime of the equato rial located P/4° west from th e
crossing, we ca n now follow preceding one (in thi s exam-
the progress of the satellite pie, 102.79 /4 = 25.70° ).
minute by minu te . Th e time Th e effect of the Earth' s
on the a uxilia ry clock will rot ation may be demon-
cor respon d to the time marks strated ano ther way. Using
o n th e track that, in tu rn , will Fig. 4 with th e Ear th track
ind icat e th e pos ition o f t he (static Earth) drawn on a
sate llite at t hat very t ime. tr an sp ar ent mat erial and

o 60 SO8 0o

103 minutes. Therefore, if we
divide th e entire length of th e
ground track into 10 3 equal
seg me nts, ea c h segment
wo uld rep rese nt a distance
t raveled during a t ime int erval
of o ne minute.

In spite of its goo d

A = 28.4"
::: 1963M
= 3 159 k m

Fig. 9. Area of accessibility. The satellite will be available for communication when its
subsatellite point is found inside the circle ofaccessibility .

Time [mirt .} lat . Long.
A fter EQ X

-8 -27.6 353 .3
-6 -20.7 35 5 .3
-4 · 13.8 356 .7
-2 -6.3 358 .4
0 0 .0 0 .0
2 6.3 1.6
4 13.8 3.3
6 20 .7 4 .9
8 27 .6 6 .7

10 34 .5 8.5
12 41 .3 11.3
14 48. 1 13 .8
16 54 .9 17 .0
18 6 1.6 21.3
20 68.1 28 .0
22 74. 1 39 .6
24 79.1 61.7
26 8 1.0 102.1
28 78. 1 138 .6
30 72.7 157.0
32 66.5 169 .0
34 59.9 172. 6
36 53.2 176.7
38 46.4 179 .7
40 39.6 18 2.5
42 32.7 184 .4
44 2 5.9 186.8
46 19.0 188.5
48 12.1 19 0. 2
50 5.2 191.8
52 -1.7 193.4
54 -8.6 195.1
56 -15.5 196.7
58 -22.4 198.4
60 -29.3 200.1

Tdble 1.
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equator , as sho wn in F ig. 3.
A satellite traveling in a

c ircula r orb it moves with a
co nstant ve lo ci ty. Co n­
sequent ly, all eq ual distances
will be covered in equal incre­
ments of time.

The per iod of th e AO-D is



Fig. 70. Calculation of the distance from the tracking station at which the satellite is located
20° above the horizon.

pivoted o n the Nor th Pole,
we immo bilize the track and
rotate the map counte rcloc k­
wise at a s teady rate. The
t ime chec ks on the track
indicate th e posit ion of th e
sate llite at so many minutes
afte r EQ X. If while rotati ng
the map we mar k the loc ation
of substa tellite po int s, we will
notice th at th e resulting trac k
will loo k sim ilar to t he o ne
show n in Fig. 5.

For ex ample : To esta blish
t h e satellit e locat ion 10
minutes afte r EQX, we rotate
the ma p 2.5

0
; for 20 minutes

a fter EQX, rota te the map 50;
for 30 minu tes afte r EQX,
rotate the map 7.5° ; etc.

For tunat ely, you do n 't
have to go to all t his trouble
to develo p the Earth trac k for
AD-D. For yo ur convenienc e,
Table 1 lists t he coord inates
for t he normalized Earth
tra ck for OSCAR AO·D .
These equa tions were used in
the preparation of th e tabl e:

'", Latitud e " arc 'in ((sin i) sin (360 TIP)]

(2) T
Longitude · arc co. [co. 1360 TIP) I cos 0J ... T

where : i = or bit's incl ination
to equa tor, P = satellite
per iod, T = time afte r EQ X
(ascen ding node), and ~ =
latitude (result of equ ation
1).

Note: Equation 2 minu s
the last te rm (T/4 ) will cal­
culate lo ngit udes for the
Earth t rack o n the sta tic
Earth. Equat io n 1 is valid for
both the stat ic and rotat ing
Earth.

Em p lo yi n g the above
formulas, the Ear th track of
any satellite in a circular orbit
call be eas ily calcu lat ed using
a simp le scient ific ca lculator,
as long as it s period and
incl ination are kno wn.

To use the device, we ta ke
published EQX data (time
and longit ude) of a cho sen
orbit. Align the zero minute
mar k of the pivoti ng tran s­
parent gro und track on the
eq uatorial longitu de of the
EQX. Sta rt t he cloc k at ~~

minu tes at t he t ime of EQX
a nd fo llow t he sate llite' s
pro gress minute by minu te by
relati ng the time mar ks on

the tra ck to the time lndl ­
cated on the clock .

Successive EQX Index Sca le

We learned that the longi­
t udes of successive equatorial
crossings a re separated by
P/4 ° (25.70 0

for AO-D in
whic h the perio d is 102.79
min.), and that in order to
pred ict t he EQX of the next
or bit, we must add that value
to th e EQX longitud e of t he
previo us pass.

Thi s process can be easily
"automated" by adding a
circu lar scale to be located
under the map and pivoted

on the Nor th Pole. Th e sca le
con s ists of index marks
separated by P/4° and nu rn-"
bered from 1 to 14. We will
consider index mark nu mber
1 as a refe rence and use it as a
starting po int for calculations
of EQX lon gitu des of all
satellite orbits of one full
UTC (GMT) day (see Fig. 6) .

Obtaining the data of th e
reference orbit of a chosen
day, we align bo th th e origin
o f the ground track and th e
longitude of the reference
orbit against inde x mark # 1
on t he index scale.

Now, withou t disturbing

the pos it ion of the map and
the index scale, we can pivo t
the ground track and set its
or igin on the successive index
ma rks and read the value of
the longitu de of the equator
on t he map. These will be the
EQX longitudes of successive
passes of th e sate llite .

In th is way. we are ab le to
predi ct EQX longitu des and
follow the sate llite 's grou nd
t rack over the Northe rn
Hem isphere throu ghout the
ent ire day.

EQX Time Scale

We also learned that the
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Fig. J1. Circles o f equal elevat ion in respect to tracking station
located at A.

Fig. 12. Complete range overlay showing both azimuth and
elevation. .'

rising and setting of the
spacecraft at his geographical
location. Moreover, if direc­
t iona l ant ennas are used, the
azim ut h (bear ing) and t he
e levatio n (angle above t he
horizon) of the satell ite in
refe rence to the commu nicat­
ing sta tio n must be known at
all t imes so "the- ante nna ca n
be aimed dir ectl y toward the
o rbiting t ran sponder.

various facto rs, such as th e
solar yea r no t bein g ex act ly
365 da ys, gravit at iona l pull of
the moon, e tc., a slight dr ift
betwee n both scales w ill be
no t iced over a period of time.
Therefor e, it will be nece ssary.
to realign th e sca le slight ly a
cou ple t imes a year if high
accuracy is req uired.

Azimut h/Elevat ion Over lay

Just t o be abl e to t rac k a
satellite in respe ct to t he
Eart h is not su ffic ient fo r an
OSCA R user. Since t he com­
munication via sate llite is
only possible when th e sate l­
lite is wit hin t he "v iew "
(above the hor izo n) of th e
tracking sta tio n, t he user
mus t be able to predi ct th e

Summary

A n orb ital c a lcu lator
desc ribed above consist ing"of - Co mmunicat ion Range
fo ur sca les (th e Earth tr ack , Fig. 8 dep icts, diagram ati ­
t he map, the t ime sca le, and ca lly, t he Earth and t he o rbit
t he index scal e) provides a of th e sate llite;" Both a re

.complete sate llite tr acki ng . . draw n to scale. T he Earth
sys tem, as lo ng as the data of rad ius is 3960 miles (637 1
t he refe rence orb its are ava il- km), and the average alt itude
ab le. T he syste m allows pre- (H) of AO -D is 542 miles
diction of EQX t imes and t he (872 km). Co nseq uen tly, the
longitu des of all successive rad ius of t he orbit will be
orbits of that day. In addi- 45 0:1 miles (7243 km ).
t ion, th is system permits Poin t A in Fig. 8 repre­
tracki ng the exact pos ition of sent s.t he .QTH of the user and
the satellite du ring t he entire t he horizontal line represen ts
24 hour period when the the horizon as view ed fro m
spacecraft is passing ove r the point A. As long as t he pat h
Northe rn He misph ere. of t he sat ell ite lies be low t he

horizon , the bulk of t he
Ear th will prevent rad io
waves from reach ing the
tra nsponde r and no co m­
munication s will be possible.

At t he very mom ent t he
satellit e c rosses the local ho ri­
zon, it will become " visible"
to th e user and two -way
co mmunica tion t hro ugh the
spacec raft 's transponde r w ill
be possible. It sta nds to rea-

- A lign the exa ct ti me of
t he EQX of th e referenc e
orbit also against th e index
mar k # 1. .

- Now t he EQ X ti mes of
success ive orbits can be read
directly on t he ti me scale just
oppos ite t he correspondi ng
index mar ks.

O nce set for a ny chosen
refe ren ce orbit of a particul ar
sa tellite, both the ma p an d
t he t ime scale can be
cemented together (but not
too permanently) and will
not requi re resettin g for a
period of severa l mont hs . T he
rationa le is as follo ws:

EQX longitudes are
separated P14° apart.

- During one period of
t he satellite, the Eart h ro ta tes
P x .25° (.25° per minu te) or
also P/4° . Therefore, index
marks space d P/4° apart w ill
cor rec t ly indicate t he co rrect
time intervals between succes­
sive equatorial crossings.

- Ceme nt ing th e ma p an d
t he t ime scale w ill im ply that
each longitude of EQX will
have a specific t ime asso­
ciate d wit h it. Th is can easily
be ver ified by co nsult ing an y
long-range orbital pred ict ions.
You wil l fin d th at like
equato rial crossing long it ude s
alway s occ ur at the same
UTC (GMT) t ime.

In practice, this relat ion is
not t hat co nstant. Due to

t ime of th e successive EQ X
ca n be p redicted by add ing
t he value of t he period of t he
satellit e to the actual time of
t h e p r e viou s EQ X. Fo r
OSCAR s 6 and 7, with
per iods almost ex actly 11 5
minutes, it was a relatively
simple proce dure: T wo hours
were added and t hen 5 min­
utes were subtracted. For
OSCA R AO-D, with a period
of ~ 103 minutes, such cal­
culatio ns are a litt le more
cumbersome and prone to
f requen t mist akes.

In order to sim plify t his
prob lem, a rotar y time scale
has been added . It is placed
between t he map and th e
previously described index
scale (see Fig. 7). T he c ir­
c u m fere nce of the scale
(360°) is divide d in to 24 sec­
t ions of 15°, eac h corre­
spondi ng to 1 hour of Ear t h
rot at ion. The hou r segme nts
can fu rther be subdivided
int o 10 minu te int ervals 2.5

0

long. If mo re accuracy is
needed, more subdivisio ns
can be made ; one minute w ill
correspond to .2 5

0
on th e

sca le.

Now , t he sett ing of all
sca les for the refer ence orbit
is as follo ws:

- Align t he trac k, t he
map, and the index mark # 1
as described previously.

9 2
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culated. As in thetprevious
_e.xample, a circle correspond­
ing to that distance can be
drawn on the globe. Repeat­
ing this proced ure for differ­
ent values of elevat ion angles,

'. (j)

Elev .
°

- Distance
A ng le M iles Km

0 28.4 196 2 3 158
1 27.4 189 3 ..

309 6' -

2 26.5 183 1 294 7
3 25.5 1762 2836
5 23 .8 1644 2647

10 20.0 1382 2224
15 16 .8 116 1 186 8
20 14. 3 98 8 159 0
30 10.4 719 1156
40 7.6 525 845
50 5.6 38 7 623
60 3.9 269 434
70 2.5 173 278
80 1.2 83 133
90 0 0 0

\~ I I ~,

Table 2. Distance between subsatellite point and tracking
station at different elevation angles. Not e that even a small
top ological obstacle that elevates the horizon angle by 3° will
shorten the distance o f accessibility by 200 miles.

@" '," ....... ,.".." 1

--r ;r 7 '~Al~
lll i~ }'9 ~ SET REFERENCE ORBIT DATJ: HERE. -.....

Fig. 73. Com piete track ing system. Exam p7e: Reference orbit - 0032 GMT, longitude 57.f .
Set these values against index #7. We want to track A 0-0 during 74th orbit. Under index # 74,
we read EQX data: time 224 7 GMT, longitude 37.8° . Tracking;. satellite ADS (acquisition o f
signal) 70 minutes after EQX, 90° azimuth. 75 minutes after EQX - azimuth 45°, elevation
'" 8". LOS (loss o f signal) 20 minu tes after EQX, 70" azimuth.

overla pping area in order to angle AOC is its distan ce
be visible from both QT Hs at fro m A in Great Circle
the same time. With this in degrees.
mind, we may co nclude that Using a graphical method,
t he maxim um theoretical or mathematica l calculat ions,
separat ion bet ween two dis- distance AD can no w be ca l-
tant stations capable of
communicating via AO-D will
be 2 x 28.4° ~ 56.8 Great
Circle degrees or 3926 miles
(6318 km).

Equal Elevat ion Range

Using a procedure similar
to t he on e described above,
we may plot distances from
which the satellite will be
seen at a constan t elevation
angle above the ho rizon in
respect to point A. Fig. 10
sho ws how it is do ne.

Angle BAD is the angle of
the satellite above t he hori­
zon, say 20°. Point C is t he
subsatellite point at this e le­
va tion. Consequen tly, the

son that at the instant the
sate llite sets below the horl­
za n, the communication via
it s t ra nsp ond er will be
abrupt ly term inated.

With the aid of Fig. 8, we
can easily calculate the maxi­
mum co mmunicat ion range
of OSCA R AO·D. Point B on
Fig. 8 represe nts the location
of the satellite just crossing
t he local hor izon of a sta tion
located at A. A straight line
drawn betw een B and the
cent er of the Earth will inter­
sect the surface of the Earth
at point C, which becom es
t he subsa tellite point of the
spacec raf t just rising above
the horizo n.

It becom es evident that
the d istance AC on the sur­
face of the Earth is the
ma x im um distance fro m
which the satellite will be
visible from poin t A. In ot her
words, as long as the subsatel­
lite point of the spa-cecraft is
no furt her away than distan ce
AC, the satellite will be
wit hin co mmunicat io n range
of a stati o n at po int A.

Th e distance AD, on the
surface of the Earth measured
in Great Circle degrees, is the
angle AOe. Careful measure­
ments of this angle, or mathe­
ma ti c a l ca lculat ions, will
show that for OSCAR AO-D,
this distance is 28.4° Great
Circle degrees (1 Great Circle
degree equals 69 .1 statu te
miles, or 111.2 km).

Therefore, we may con­
clude that as long as the
subsate llite po int of AO-D is
found within a circle wit h the
radius of 1963 miles (3159
km) from the user 's QTH , the
sate llite will be availab le for
co mmunicat ion.

T his c ircle of accessibility
is easily plotted on the globe.
Using a com pass, measure the
distance of 28.4° (using longi­
t ud e m ark in gs o n the
equa tor) and inscribe a circle
centered on the user's QT H
(Fig. 9 ).

Two stations co mmunicat­
ing wit h each other must have
the satellite in view simulta­
neo us Iy. Therefore, their
areas of accessibility must
overlap. Also, the satellite
must be passing throu gh that
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a family of concen tric circles
can be plotted, each repre­
sent ing a different angle of
elevation (Fig. 11).

Elevat ion angles as a func­
tion of distance from the
user's QT H for OSCAR AO-D
are given in Table 2, You may
o bserve, by exam ining Table
2, that even a small loss of
low angle radiat ion due to
topological configurat ion of
o ne 's QT H may result in sub­
stant ia l loss of the maximum
communicat ion range.

Azimuth Lines (Bearing)
Once the circle of accessi­

bility is drawn on the globe,
the azimu th, or bearing, lines
can easily be added .

If, for example, we want
to draw azimuth lines every
l So, we divide the circumfer­
ence of the circle of accessi­
bility into 24 equal part s and
draw st raight lines toward th e
center of the circle as shown
in Fig. 12. If azimuth lines at
10° intervals are neede d, the
circle must be divided into 36
equal parts.

Project ing Azimut h/Elevat ion
Overlay on a Flat Map

Once the azimuth/e leva­
t ion overlay is drawn on the
globe, it can be transferred on
the circu lar orbital calculator
described previously.

This is accomplished by
t ra nsfe rri ng coor d in ates
(longitude s and lati tudes) of
various points of the overlay
fro m the globe to the corre­
sponding coord inates of the
flat map. The result will be an
ellipt ical overlay with curved
azimuth lines as shown on
Fig. 13.

Due to project ion disto r­
t ion, t he shape of the overlay
will be different for diffe rent
latitudes of the user's QT H ­
circular for North Pole and
quite ellipt ical for points
close to the equator. It
should be no ted, however,
that the overlays will be
identical in shape for QTHs
located at identical latitudes.

Notes
1. A globe prod uced by

t he Na t io nal Geographic
Society comes equipp ed with
a transparent "cap." If the
azimuth/e levation overlay is
drawn on the cap, it can
easily be centered on any
chosen location of the glo be
allowing instan t determina­
t io n of coord inates for
azimut h and elevation points
from t hat locat ion.

2. Those who possess a
so-called "azimuthal equidis­
t a nce pro ject io n ma p"
centered on (or very close to)
h is own geographical location
can use it easily for plott ing
the azimuth and elevat ion
overlay and don' t have to
resort to the more cumber­
some globe. (The ARR L DX
map is of this type and is
centered on Wichita, Kansas.
Other maps centered on
principal cit ies are available
from the U.S. Dept. of
C o m m e rce, Co as t an d
Geodet ic Survey.)

Calcu lat ions involved in
the development of the azlel
overlays are qu ite compli­
cated and involve know ledge

of spherical trigonometr y.
This subject is beyond the
scope of th is art icle.

A circle drawn on the
nor t her n pro ject ion map
(such as used in the ARR L's
OS CA R LOCA T OR) is a
reasonable so lut ion, if utmost
accuracy is not required. T he
circle, ho wever, will ind icate
somewhat shorter than actual
range to the west and east of
the tracking stat ion.

Application
Ta use the az/el overlay,

we simply follow the satel­
lite's progress and determine
its subsate llite points during
the pass.

If the location of the satel­
lite is found within the
bor ders of the over lay, the
spacecraft is accessible for
communication.

Then, the cor rect antenna"
bearings . are dete rmined by
relating the sate llite 's position
in' respect to the azimut h/
elevation markings on the
overlay as shown on Fig.
13. •

VERTICALS - DIPOLES - TRAPS - BlLUNS

A lu minum radiill wire -
No .8 he a"y d uty • • • • • • . . • 100' 3.99

Ny lo n guy roPe . . . • • • • • • . . . . • 100 ' 3. 49

$41.95
$ 3 6 .9 5

$3 6 .9 5
U O.95
$4 1. 9 5
$35.9 5

$36.95
$ 31.95
$ 2 8 .9 5

Pr ice
$ 3 1. 9 5
$28.95
$ 26 .9 5
$25.9 5
$24.9 5

,..
'0'

1 3 0 '
ee­

1 3 0 '
ee-

F ULL S IZE DIPOLE S
Modet ~~nd ... . Len, th
0-80 8 0 / 75 13 0 '
0 -4 0 4 0 , 15 6 6 '
0 ·20 20 33 '
0-1 5 15 22'
0·1 0 10 1 6 '

FU L L SI Z E PARAL L EL DI POLES -
O N E F EEO LI NE
PD8040 8 0 /7 5 .4 0 ,1 5
PD 4020 4 0, 20 ,1 5
P D8 01 0 80/7 5,40 ,20,15 ,10
PD 4 0 1 0 40,20 ,1 5 , 1 0 ....

LIMITED S PA CE DIPOLES
S P.16 0 16 0 130'
SP ·80 80/7 5 6 3 '
SP-40 4 0 ,1 5 . 3 3 '
Msp· 1 S H O R T P O L E COMPACT SY S TEM
MS P-I 80/75,4 0 ,1 5 70 ' $4 1.95

A NT E N NA S HOR T EN E R KITS -
S;, me coih u t ne SP & IIIISPserie'i - u se w it h your
o w n ~ntennil

5.160 160 130' $ 12.95
5.80 80/7 5 63 ' $1 1.95
5-40 4 0, 15 33' $1 0. 95

TRAP DIPOLES - A(lu n .. d - rU d y t o 90 - R~ t ..d
le 9ill lim it
TD·E\040 80/15,4 0
T D-4 02 0 4 0, 20

TRAPS ALONE
T- 8 040 8 0 /7 5.40 78 ' $12.95
T 4020 4 0 ,20 40 ' $ 9 .95

(A ll abQv~ are compler~ with bal ll " , No . 14 a"tM­
" a wire. ceramic, ifJIulators, 100' ""'on ~pPQIT
rope, nU N f or filII legal ,;mi t. Can ~ used as
i"verted V, MARS, SWL. )

813/585-9688 I_ I

P R IC E
$ 29.95

. • 50' 5 .95
100 ' 9 .95

HT".

Largo, Fl. 33540

HT PRICE
13' (m ax ) $ 4 9 .9 5

A1 4

P.O. BoJ. 1682

Z ·1 BALU N . . •• •• • . . $9.95 p os tpaid
1 : 1 rat io , t ak e. p lace of ce nte r in..., lllto"
help . eum tnate T V t Coa~ finin9, fu ll le9 a l
p owe r

Co a>:ia l cable & con nect or ­
RG 58AU ..• • • • • • ••.

FULL S IZ E V E R T ICAL A N T ENNA
F u ll q UI . t.. r w ll" e w h icl'l Can l>e conf igured fo r 10 ,
15 o r 10 - No c o li . O. t rips - No l u ne r needed­
V SW R Ie " than 1. 2 : 1 Ove r each entire be nd ­
F o lOS t o 5 ' p ac kilge
MO DE L BAND S
F V·20 15 1 0 20,15,10

AP A RTMENT . P O R TAB LE • TRAIL ER
A V ·1 AL L TENNA .
Use t h is p or til ble Ilnt.. n n. an y Where - Mounh on
w indow Sill or patio r.llIn ll - Solves I. ndl ord pro­
bl .. m s - 8a-I O meters - Chll ng e bands by sw it ch·
ing p r_t In d u c t an ce - Ad jll.t ilbl e t o 1 :1 V SW R
a t a ny fr equenc y - 13 ' m~xlmum e x te nded hei9h t
- L i9ht w..i9ht - Un d.. r 10 UIS. - U SoII o n t n " e l
ca m pers lind " . ns - Moun ts easily on 9round post
(incl Uded) o r o n old.. 0' u m per or nn - No
iln tenna t u ne r needed - Fu ll le ga l p ower Um lt ­
F ully auemb led &. ru d y fo r o pe ra t ion - No rectats
req u ired - F ol dS t o 5 ' P llckilge fo r ell . y ft o rage ­
Ex po rt " er sion fold. t o 3'
MODE L BANDS
A V ·I 80-1 0

All ,,~rtical$ incillde ground post
p lus alf mounting hardware

TO ORD E R - W"U u r Ph o ne ­
InClu de Sh IppIng - DIPole, $ 2 S O ­
Ve'! lc"h $ 3 00 - F IO. id a , ,,.. d ,, n lo

pl" a<e ad d 4 " \a l", l a ~

_ P h o ne O rders Welcome -
9 :30 to 5 :00 - Mond. y Ih ru S ilturd . y

8 1 3 /58 5- 9 688

Include In t e . ba n k No . an d expirat ion d.te o n
credit c u d or d" r, - 24 hou r sh ipment , 30 d ilY
guilrilntee -For m6r.. in fo , SASE o r hi c tU f Sh m P

~ ANTENNA 5UPERMARKET

TRAP VE R T ICAL ANTE NNAS
N o iln lenn. t u ne r needed - F Ull leg ill p o_r IImlt­
F u lly .....m bl.. d and ready fo r Qger.Uo n - N o
rild la ls .e q u lre d - 1:1 VS W R to 50 OH IIII coax
MO DE L ~ANDS H T P R IC E
T V-2 1 5 2015 13' $ 34.9 5
TV-4215 402015 22' $44 .9 5
T V ·8421 5 8D 40 20 15 30' $69.95

HI GH PER FORMANCE
C OM PACT V E R T ICA L ANT ENNAS
Uses ' t o p 10 . dl n9 ' fo r re d uced . iz e and m .xlm u m
e ff ic ie ncy _ Use 2 o r m o re t o for m a phas.. d IlrrllY
_ No an l en nil tu ner ne ed ed - FotdS to 5' pac kilg e
MO D E L BA N DS HT P R ICE
C V. 160 1 6 0 23 ' $ 4 4.95
CV.8 0 80 20' $39.95
C V -40 40,15 I S' $ 3 4. 9 5
CTV-8 0 40 80/4 0/1 5 20' $59.95

A O· 1 - 10 Meier Conversio n Ki t - add 10 m .. , ,, r
coverilge '0.n... Antenna S u P. "er tic al . • • • $9.9 5
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TEN-TEC 544 DIGITAL. Anot her ahead-of-its -time
achievement from the pioneers in solid-state HF amateur
radio technology. The 544 Digitaljoins its successful
companion, Triton 1\1, to chart new paths in enginee ring.

THE RECEIVER. Deserving of all superlatives.
Range: 3.5 -30 MHz (plus "160" with option ). MOSFET RF
Amplifier with Resonate Control for a sensitivityo f 0.3 ,lIV
for 10 dB S +N /N. And overload minimized . Noise
Blanker option: remarkably effective again st impu lse
noise, functions in the IF, controls from the front panel.
Hetrodyne crystal mixed VFO: steady as a rock. 8 -pole
9 MHz Crystal-Lattice IF fi lter for a selectivity curve
straight ou t 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
pen de nt tuning of the receiver through a 10 kHz range
(approx.). As one owner put it, "it makes SS B nets a
breeze." And that beautiful Digital reado ut: six 0.43" LED
digits, S in red and the least significant 6th in green , read ­
ing to 100 Hz with an accuracy of ± 50 Hz, settab le 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 clea r the operating
position. And External Speaker /Phone jack. CW Filter
op tion, 2-position , 150 Hz width. 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 - all ban ds,
SSB or CW Instant band change without tuneu p! And no
danger of off-resonance da mage, even with the wrong an­
tenna . 8-Pole SSB Filter. Automatic Sideband Se lection,
reversible. Push-Pull Ou tput with the heat outside of the
cab inet. 100% Duty Cycle so you can use it for RTTY and
SSTV Front panel ALC control with LED to show opera­
tion in the ALC region . Meter shows SWR when tran smit­
ting. VFO circuit is pe rmeability tuned, has less than 15
Hz change per P 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 rtght you
wonder why it wasn 't done before - turns monologs into
conversations. Sidetone is ad justable in pitch and volume.
Automatic CW offset o f 750 Hz. P-T-T Hi-Z mic. input.
RF Oufput-Z 50-75 ohms, unbalanced.

THE CONSTRUCTION. Styled for today and tomor­
row - etched aluminum front panel, black nom en clature,
black top and sides. Ruggedized chassis stands up to the
rough handling of mobile /portable use. Modular construe­
tton: 10 plug-in assem blies, 9 fixed circuit boards (65
trans istors,38 diodes, 141Cs, 1LSI, 6 LED displays). Snap­
up front feet. Size: 41'2x 13-5/8 x 13. Net weight: 12 Ibs.

THE ACCESSORIES. Model 242 Remote VFO for
six-mode operation : 241 Crystal Oscillator for 6 spot
freqs.: 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; 20 7 Ammeter for supply monitoring; 249
Noise Blanker ; 245 CW Filter; 212 Crystal for 29.0-29.5
MHz; 213 Crystal for 29S30.0 MHz. Plus various sized
matching blan k enclosures.

TEN-TEC 544 DIGITAL. Sortght, SO advanced, it may
we ll 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
tr ansceiver at your nearest TEN·TEC dea ler. or write
for full details.

'liil~
' -.~~

TEN-TEe , INC,
• SEVIERVillE , Tl NNlSSH 17162

....·o,..~'" , ..0<l0.~ . ..., c_OC-OOO. u . _
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NGOESDIG

-..:X- '.J. '
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D. J. L ynch W4MN W
2000-147 Meridian Rd.
Tallahassee FL 32303

Build A 2m Power Amp

- great for OSCAR uplink

powe r levels of 10 to 25
Watts. There is a much bette r
device available in the 25 to
30 Watt range, the Motorola
MRF238. For co mparison of
t he d ata sheets of the
2N5591 and MRF238, see
Table 1.

At 150 MHz, the gain of
t he MRF238 is approx i­
mately 0.5 d B 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 a m pli f ie r shown
schematically and pictorially
in Figs. 1 and 2 respectively is
not unlike many o thers; how­
ever, it makes use of the high
perfo rmance MRF238.

The performance data in
Tab le 2 was recorded fo r th is

Fig. I. Amplifier schematic. CI·C4 - Arco 463, 464, or 424;
RFCI - lOt #20 on 270 Ohm 1/2 Watt resistor; C5 - 3-90 p F
silver mica in parallel or 2-150 p F uncased micas also in
parallel; RFC2 - 6 to 8 turns # 18 around toro id core; L1 ­
1/2 turn #14 approx. I» inches long; L2 - 4t # 14, 1/4" I.D.
spaced wire diameter; L3 - Curved wire # 14, 1-1/4" long; Q1
- MRF238 Motorola rf power trans.; DI-D8 - IN4 148;
Tl -T2 - 1/4 wavelength of RG-I 74 or similar 50 Ohm coax
cable; D9 - 2 Amp silicon rectifie r.

r-l;F1' ri an LI - ll2 t 00. 14 WIRE
J l... AP PROX 1 1/2 11>1

LOI>I G TOTAL

Fig. 2. Photo showing construction of the amplifier. The input
is via the BNC connector at the top.

~
L3 1- 11/ 4 1tl- 1

/
r a

required to make the addi­
tional amplifier worthw hile
and 10 d B gain is desirable.

Many amplifiers I have
observed , bo th co mmercial
and hornebuilt , have used two
generation o ld transistors,
2N5590 and 2N5 591 , for

Il fl fei?
'----<,-J

13V l>C FI"/

01 8 02

C lass C amplifiers have
been po pular fo r som e

time for 2 meter use. Ho w­
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
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Device Voltage Fr eq . Po wer In Po wer Out Ga in Vol t age Po we r in Power Ou t Gai n

2 N5 59 1 13.6 150 MHz 2 Watts 10.8 Watts 7. 3 dB 13 .7 2 Watts 26 Watts 1 1. 1 dB
4 Watts 20.5 Watts 7. 1 dB 13.7 1.3 Watts 18 Watts 11.4 dB

MRF238 13.6 160 MHz 1.5 Watts 19 .5 Watts 11. 1 dB
2 Watts 24 Watts 10.8 dB Table 2. Performance data.
3 Watts 30.5 Watts 10 . 1 d B

Table I. Comparison of 2N559 1 and Motorola MRF238.

amplifier.
A small loss is involved

with the d iode switching.
T he amp lifier was as­

sembled by using single-sided
co pper epoxy board and
ceme nting small " islands" of
boa rd onto the main board .

The main board is 2-7/8 " x
5" and the minib ox is 3" x
5-1/4" x 2-1/8 " . A heat sink
is mounted to the top of the
minibo x. The only crit ical
items are L1, L3, and C5.
Make sur e T1 and T2 are an
e lect rical 1/4 wavelengt h,

approxim ately 13-1/2" with
polyeth ylene coax (RG-174) .
All capaci to rs sh ould have
leads as sho rt as possible. The
amplif ier is usable with inputs
of less than 1 to 2 .5 Watts .

The price o f the 30 Watt
MRF238 is $8 .55 in unit
quantities, which is less than
the 25 Wat t 2N559 1 or

2 N6082 , another point in its
favor.

If all items are bought
new, the cost is abo ut $23;
however, with a reaso nable
junk box, it can be co n­
st ruc ted for about $12 (the
MRF2 38, a mini box, and
miscellaneou s items not in
the jun k box).•

CMOS Electronic Key er

BC-206
Fr equency Cou nter

FM - AM - SS8 & CW
Operates with all t ransceive rs

NeG COMPANIES
1275 N. Grove St.
Anaheim CA 92806 Nl0

F ea tures:

Frequency range 2, 00 0 kHz to 199.999 MHz
Display 6 digit W' LED display

• Input sensit ivity 100 MV @ 50 Ohms
• Gate ti me 80 Ms
• Stabili ty .00 1%
• So urce Curren t 500 rnA
• Max power 200 Watts
• Size 1-5/6 "H x 3·1/S"W x 4·3/ 8 " D
• Fully assembled , not a ki t .
• $149.50 shipped PP. CA res. add 6%

' Sta te-o f-the·a rt CMOS circu u rv
' Self co mp leti ng d ot s and casbcs
~ DOl and dash mem o ry
' Iam bi c keying with nny squ ee ~ e padd le
' 5·50 WPM
' Speed, volu m e, tone co ntro ls, side tort e and spea k.. r
• Low c urren t d rai n CMOS-ba tt erY-.9.e;ra llon
s De tu xe Quaner~inch jack s lo r kevi ng and outpu t
' Hand'Som e eggs hell w hIte base - woodgrain tOP
' Com pa ct and portable - , ·7/8 x 4· 1/4 K6 ·1/4
' G rid block keyIng
' Wired an d tested - full y gu aranteed - IU$ ba tte ry

-- ........ Dealer inquiries invit ed

,
Elect ronics , In c .

R A e 110 6 Rand Bldg. Tl8
Buffa lo N Y_..l420 3

NE.W \ $ 3~,:,?,9
NY _. ~ t..

, "
.'

,~

• • ,S / PWR

~(llIJM E """'""'.. rn , .~. (/ell'!

"'"
MARK 3

,-
-==-=:=r _ _ • 1<"''''' ~.,

, I _ I - , ,' c 9 U L
~ ." ' ,, ._ U:J _ •• •

CHOOSE THE ONE THAT'SRIGHT FOR YOU
lfyou operate on juat a few channels. you really don't need complete, fully·synthesized
multiple-frequencycapability. Withthe Clegg 2-meterMark·3FMtranscerver you can
selectup to 12 fixed frequencies for nets, repeater stations or any other channels you
work regularly. So if you're look..ing for selected channel convenience for a small
investment.order your 15·watt Mark-3 today. It's only169.50. Andif you order before
December 31. get the matchedcrystals youneedfor only6.00per pair.

Or if you need more power with full coverage from 144 to 148MHz in 5 KHz steps.
you're in business with a fullysynthesized CleggFM·28. Bright digital display gives you
instant frequenoy readout. Big 25·watt output for extra punch. Bum in capabthty for
standard± 600 KHz repeater splits. Plusyour selection ofany "oddball" splityou want
by just inserti ngthe proper crysta.J.s. It's all yours for the special price of 359.95

Callus on our tollfree WATS Une for completedetailson these aupervalues. Just dlaJ.
1-800-233-0250. (In Fa. call collect 717-299-7221) . Ordropus a card. and we'll mailyou full
information on all Clegg productsas well as our related HF gear.Clegg Communications
Corp.. 19ll Old Homestead Lane. Greenfield Industrial Park East . Lancaster, Pa.1'7601

CHANNELIZED OR
SYNTHESIZED

~

\
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- - uses common components!

E. Dusina W4NVK
4 724 Ridge Grove Rd .
Kn o xville TN 37918

Bui ld A
General Purpose Preamp

F or th ose of us who are
, engineers, it is relatlvelv

easy to crank out a custo m
circuit to fit every little need.
However , most experimenters
and hams are not in that
category, and, fo r them, the
next best thin g is an accumu­
lation of a few good circuits
about which they know a lot.
This article describes a simple
aud io amp lifie r which has
high gain, low noise, and
e x cellen t stability toward
temperatu re extr emes.

While it is very simple and
is used in many commercial
devices, it can be used in
almost all thos e places where
you need a preamp, such as
mike boosters, first af ampli­
fier after a dete cto r stage in a
receiver, e tc.

Refe rring to Fig. 1, th e
circuit can be seen as a direct
coup led pair of 2N3904 tr an­
s istors. Th is t ransistor is

cheap, high gain, fairly low
noise, and very easily o b­
tai ned. The 0 2 t ransisto r is
hooked up like any ordi nary
amplifier stage, bu t the base
resistor that normally goes
from its base to ground has
been replaced with another
tra nsistor, 01 . Thi s 0 1 tran­
sistor varies th e bias on Q2,
so the circu it is immu ne to
heat effects. The way it 's
hoo ked up , if 0 2 draws more
curren t , the volta ge on R2
rises, turns on Q1 hard er via
the 100 k resistor connected
to its base, and cancels ou t
the increased current in 0 2.
The result is almost no
change in current due to
temperat ure variatio ns. Th e
capacitor C2 prevents the ac
signal from being fed back
and reducing the overall gain.
By placing the capacito r as
show n, a very small value,
which is also small in physical

size and cheaper, will permi t
the amplifier to keep it> fu ll
gain to low frequ encies as
well as would be the case for
a very large C placed across
R2. The values in Fig. 1 will
amplify down to about 10
cycles using a physically small
capacitor. To make the amp li­
f ier roll off at a higher f re­
que ncy o n the low side,
reduce C2 to about 1 uF or
less, or, alterna tely, you
could reduce the l OOk .re­
sisto r to ab ~u t 10k. Th iS'
would make the frequency
ro ll off around 100 cycles
and turn the circuit into a

-speech amplifier rather than a·
hi-fi type.

The circuit shown in Fig.
1 performs best when driven
by a mod erate impedance
so urce from 500 Ohms to 3k
Ohms imp edanc e. With this
kind of sou rce, the gain will

be abou t 250, and the output
noise with no signal in will be
abo ut 2 millivolts. This is
equivalent to an input noise
of o nly 8 microvolts, so the
noise is quite low for all but
ext rao rdinary uses.

If yo u wish to drive the
circuit with a low impedance
source, such as a speake r of 4
to 16 Ohms or a tele phone
earp hone (which ma kes an
exce llent high output mike),
use the circuit in Fig. 2. Here,
the base is t ied to ground via
a capacito r, and the signal is
fed to th e emitter of 0 1
through a capacitor. This cir­
cuit will perform very similar­
ly to Fig. 1, but will have
slightly higher gain reaching
per haps 500 and about the
same low noise performance.

Ten microfarad capacitors
are used th roughout 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 ball smaller than
an acorn and pu t int o mikes
to give you more gain than
you need to drive even the
worst transmitter. It also
wor ks well when driven by a
speaker put out in the yard to
let you listen fo r prowlers at
night, when you don 't care to
get out of a warm bed, but
the dog barks l i k~ he 's o n to
som ething. Fed into any hi-fi
inpu t, such a preamp will let
you hear better than if you
were out in the yard. There
are many ot her uses, and
most of them will please yo u
becau se 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!

•
~~

DEC
W rite r II

Keyboard Pr in ter
Term inal at Heath's

SPECIAL LOW PR ICE :
$1495 Asse mb le d

~ ? pm SSG?

New The person al
computer products you 've
been waiting for. .
And the ones to which all
othe rs w ill be compared .
Total computing systems
for home, hobby, educa­
tional and bus iness ap pli ­
cations . Powerful, com ­
prehensive software to get "
you up and running fast.
Uneq ua l led docume nta­
tion and product support servic es coupled with low
Heath p rices make the difference. . - -.

NeJf s-"'Ii -Instruct ion Cour se
in Mi crop rocessor Operation and
Applicati on

Anot her add ition to Heath 's
fam ous Co ntinuing Educa­
tion Series. Learn micr oproc­
esso r ope rat io n, in ter facin g
and programming. Hard ware
and software expe riments let
you-get hands-on experience
usin g the ET-3400 Mic ro­
processor Tr ainer.

~
EATH '- - - . - - - - - - - - - - - - ..

• _ • _ He ath Co mpa ny , Dep t. 011- 350 H5 I
I Benton Harbor, M ic higan 49022 I
I Please send me my FREE Heathkit Catal og. I

) I 1am not on your mailing list. I
1 11 Name 1
1 1
1-- 1
1 1

Send Today!~1 C;ly s tate Z;p 1
Prices are mail order net F.O.B. Benton Harbor, Michigan. L AM ..:356 JPrices and specifications subject to change without not ice. 1 _

Nearly 40 0 ki ts l or you to
build! Whate ver your inter­
est- h i-I i , te lev is ion, auto­
motive, mar ine, home ap­
pliances, test gear- it 's a ll
in our big new catalog.

HEATHKIT CATALOG

HW-2036 2-Meter Mobile Transceiver
Our value-st andard 2-meter rig offers tru e digital f re­
quency synthesis in 5 kHz steps and a built-in tone
encode r to access most repeaters! Also features
buil t- in simplex, + and - 600 kHz offsets, and an aux.
position that lets you add your own cry sta l for any
other off set cr ystal you may want. The HW-2036 has
0.5 ttV rece ive r sens it iv ity and a tr ansmitt er that can
operate int o an infini te VSW R without damage l Come
on up to 2-meters with one of th e best mob ile rigs
yo u can get.
Only $269.95

SB-104A Amateu r Transceiver
The world-famous 8B-104 with significant improve­
ments . We've increased the sensi tivi ty to 0.5 /LV on
all bands and inciuded a full y assembled and tested
receiver fro nt end circuit board for reduced assem­
bly time. The optional 400 Hz f ilt er is ind ependentl y
sel ectable for CW opera ti on . We've maintain ed the
features th at mad e it fa mous too - totally b road­
banded, all solid-state, digi tal f requency readout and
more. Make the 8 B-104A the "heart" of your stat ion.
Onty $669.95

FREE!
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- - micro-controlled , of course!

Bo b Shattuc k It/B3GCP
Box 203A, Route 1
Gillett FA 16925

Bill Schmidt WBBVQD
734 N. 11 th Street
Miamisburg OR 4534 2

months and , we think , does
the best jo b possible with
such an unpredictable co de as
Morse. Using the program on
a KIM is strai ghtforward.
Using the program on ano ther
6502-based system would re­
quire only changes to call-ups
of KIM subrouti nes and ROM
locat ions. A timer would also
be required ; the KIM has two
bui lt in.

A descript ion of how the
program accomplishes its goal
is a bit involved. Basically,
when push ing "Go," you will
see the six digits o n the KIM
board display random garbage
which was in locations OOOA­
OooF when the com puter was
powered up. About half a
second lat er, the display will
shift left o ne digit, and a
blank digit will appear on the
right, ready fo r the firs t de­
coded Morse character. After
recept ion has cont inued for a
while, these locat ions will
hold the last six decoded
cha racte rs. But the micro­
pro cessor never sits idle. It is
consta nt ly inspect ing pin A-8
(PA7) for data input from the
hand key "or- o ptiona l re­
ceiving adapte r. The program
loo p also checks the on board
t imer to see if a 4-milJisecond
period has elapsed . Each time
the timer expires. the loop
breaks long enough to incre­
ment locat ion- - 0001 . As­
suming no code has been re­
ceived, aft er about half a
seco nd, locat ion 0001 has
been incremented up to hex
7 F. At this t ime, t he loop
brea ks again and jumps to the
SHIFT LEFT DISPLAY sub­
rou tine. Its next move is to
the - zero page conversion
ta ble. Th e count in location
0007 is used as an offset to
select the proper data in the
ta ble.

If, as we are assuming, no
Morse has act ually been re­
ceived yet, locatio n 0007 will
still be at its initialized value,
and an error sign will be
called up. This data is placed
in locat ion OOO F, 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

bogged down in the out­
character sub routine. A video
terminal usually offers auto­
mat ic carriage ret urn/line
feed at th e end of each line .
Obviously, these fu nctio ns
are not part of the Morse
code and require term inal
generatio n. Using the KIM
display allows the decoded
material to be displayed in a
" Times Square" format, with
letters shift ing left auto­
matically with the reception
of each new lett er. The prO:
gram even offers automatic
placement of word space
" blanks" between comp leted
words, for easier reading. - . -- -

Finally, the program here
has run equally well on the
K IM-1 an d also on a
650 2-based home brew. It has
be e n tes t ed for several

,8 +; "' --,
{] ,8 ,0'[j

·6 'H -B wE] R r-':
• - lj

{ j { j ,q +J ,8 ,R
c.; .,

,8 +J Fl : : ,8 ·6 uc

'6 ,5 {i .- {Jz:......; 'b~

,8 -0 ,6 '.J ·8 B1:"__ , ,
.J

08 ,--,

"0 ,2 ,R ER UNO
Fig. 2. Decoded Morse code as it will appear on the K IM
display.

offered for cop ying both
hand key and off th e air.

The program fits com fort­
ably in t he onboard KIM 1 K
me mor y. No ad d it ional
equipment is need ed for hand
key decod ing. Connect ion to
a receiver requires only a
simple adapter, which can
easily be constructed for
under $5.00 with readily
available part s. The program
allows the opt ion of dis­
playing t he decoded Morse on
the integral KIM 7-segment
LED display or having the
out put sent to an ASCII TTY
or a video terminal. Due to
the slow speed of a mechanical
prin ter, o nly 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

p,,, A- 8
( P'A 71

Receive CW With A KIM

Fig. 7. Connect ing a code key
to the KIM.

I n the January, 1977 , issue
of 73 Magazine, WB2DF A

presented a fantastic art icle
concerning the use of th e
KIM-1 microprocessor for t he
transmission of Morse code.
We have used the program
repeatedly on the air since
that time, and it has been met
with never-ending amaze­
ment. The KIM was finally
given a ham-orien ted use. The
next ste p had to be reception
of Morse. a formidable pro­
ject hinged o n an ent ire han d­
ful of variables: Morse code
was not predictable - speeds
changed, intra- and inter­
character lengths were not
constant, word spaces seemed
unp red i ctable, a n d
even sending "sty le" played a
big part. Could it be done?
Finally, after much writing,
rewriting, hour-long QSOs to
solve bugs, and a good deal of
ha i r -p ulling, th e program
worked.

Th e reader shou ld be cau­
tion ed at this point that "per­
fect " recept ion is nearly
impossible without "per fect "
sending. This will rarely be
encountered, given noise and
th e multitude of sounds
issuing forth from the CW
bands. Suggest ions will be
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the co unts test to be less than
that co unt in 000 5, the pro­
gram assumes a single Morse
character is still in the process
of being 'sent. But as soon as
any key-up count excee ds the
value in 0005 , the single char­
acter is considered co m­
pleted . Afte r a check to see
th at bit 7 in 0007 is not eq ua l

101

Zero page 7-seg ment Te rminal
Characte r Address code code
A 15 F7 C1
B 28 FC C2
C 2A B9 C3
D 1C DE C4
E 12 F9 C5
F 22 F1 C6
G 1E EF C7
H 20 F4 C8
I 14 BO C9
J 27 8 E CA
K 10 FO C8
L 24 88 CC
M 17 8 7 CD
N 16 D4 CE
D I F DC CF
P 26 F3 DO
Q 2D E8 Dl
R l A DO D2
S 18 AD D3
T 13 F8 D4
U 19 9C D5
V 21 8E D6
W 18 FE D7
X 29 F6 D8
y 28 F2 D9
Z 2C C9 DA
1 3F 86 8 1
2 37 D8 82
3 33 CF 83
4 31 E6 B4
5 30 ED B5
6 40 , FD 86
7 48 87 87
8 4C FF 88
9 4 E EF 89
0 4F 8F 80

41 CO AD
r 5C D3 8 F

83 84 -.......... AC
65 88 AE

i 42 D2 AF
ERROR 11 89 CO
WOR D SPACE 10 00 AD.. ~" .

"1".

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

Table 1. How to use the table: Decide whether y ou want to
have output of the decoded Morse on the KIM's 7-segment
display or whether you will be using an external terminat (be it
TT.Y or video). If you want : - _ . '
Z-seqment Display - Load the appropriate data in the
"7-segment code " column at the speci fied zero page locations.
For example, you will be loading data for an "A " by loading
"F7" at location !/HfJI5. Disregard the "Terminal code "
column. " ....
Terminal Display /Printout - Load the appropriate data in the
"Terminal code" column at the specified zero page locations.
For example, you will be loading data for an "A " by loading
"Cl " at location ¢¢15. Disregard the " I-seqment code"
column. Note: For terminal use, the KIM-1 requires jumpering
of pin 21 to pin Von the Application Connector. Installation
of an 5PS T switch between those points allows switch ing from
the KIM's integral display to a terminal for I/O.

"Key-up" co unts must
also be considered and serve
to co mplicate the decodin g of
Morse even more. As long as

5600

"I'-I I T IALI ZATIOt>
....OIol [ I<TARY
S . ITCH"

~ TUN[

the input pin, the program
inc rements location 0001
every 4 millisecond s, to mea­
sure the length of time the
key is ke pt down or up. The
first key-do wn is multi plied
by two (i.e., shifte d left o nce)
and stored in location 0005.
Then, it is shifted right two
t ime s, whic h effect ively
divides the original cou nt by
two . This final co unt gets
stored at 0006.

Why get th ese cou nts? Th e
microprocessor will use suc­
ceeding key-down co unts for
comparison to those just
stored. The processor must
decide which was a dot and
which was a dash. Th e first
count, by defi nition, was
eit her less than ha lf the latest
co unt or greater than twice
t he latest co unt. If the first
count was a dot, init ialization
is ended. If it was a dash,
co unts in 0005 and 0006 are
up d a t ed with the latest
count, since proving that the
o riginal co unt was a dash
requires that the latest cou nt
was of dot length. Initia liza­
tion, then, requires both do ts
and dashes so that a com ­
parison can be acco mplished.
All future co unts will be co m­
pared to the one now loaded
at 000 5. Any count less than
that in 0005 will be co n­
sidered a dot; those co unts
greater will be considered
dashes. At this po int , all th e
co mputer knows is the dif­
ference bet ween dot s and
dashes; we still don't have
characters !

So, where does the co m­
puter begin to determine that
there is intelligence in what it
is recei ving? The magic begins
to occ ur in location 0007.
Every time a dot is received,
0007 is shifted left . Also, for

Fig. 3. Tone adapter to use the KIM with a receiver.

will contain a greater count, a
second trip through th e
SHIFT LEFT DISPLAY and
the co nversion table will be
accomplished. This t ime, the
code fo r tu rn ing all display
segments "off" will be loaded
into OOOF. Then the micro­
processor reinitializes 0007
and retu rns to the loop . Also
set was 0002, which serves as
a f lag for the loop to no w
bypass its checks on the in­
terval timer. Until actual code
is received, this final loop will
be repea ted end lessly. Th e
visible effect on the activity
just descri bed is that about
one-half seco nd after starting
the program, the random data
display ed will shif t left twi ce,
with th e two right -most digits
containing an error sy mbol
foll owed by a blank .

After this has occurred,
yo u will next initialize the
code speed. This is done
simply by ground ing the in­
put pin (A-S), eithe r by
holding down the hand key
or, if yo u're using the re­
ceiving adapte r, by holding
d o wn the ini t ia li z ation
momentary switch. As soon
as the micro processor dis­
covers that the status of the
in put pin has cha nged, the
interval timer is put to work
a ga in. Holding th e key/
in itialization switch down
about one second will allo w
0001 to again be incremented
up to 7 F. Again the loop
breaks, but this time a dif­
ferent path is taken because it
was learned that the key was
indeed "dow n." Location
0003 is now set equal to
location 0001 and will serve
as a f lag to steer the pro gram
thr o u gh the initialization
routine.

Now, as co de is ente red via



to a one, the program uses
th is value as an offset to the
zero page co nversion table. If
bit 7 were a one, the program
recognizes that the letter re­
ceived co uld not have been
Morse (no Morse character is
7 elements long!) and dis­
plays the error symbol. Note
that , in pract ical use on t he
air, errors are followed by a
string of dots. The co mputer
will advise you of this occur­
renee!

We have mentioned the
data in 000 7 as being all­
importan t , as it represents the
act ual Morse character. No te
several points :

1. 0007 will be initiali zed
to hex 01. (This will serve our
" e r ro r" condit ion stated
above, if this bit gets shifted
left to the 7th bit. l

2. Dots will be enter ed in

this locat ion simply by a shift
left (effect ively entering a
zero).

3. Dashes will be entered
as ones.

Morse character "A" will
end up in 0007 as "0000
0101" in binary form. T he
"di-dah" appears in the first
two places to the right , with
t he initial "o ne" being shifted
to the third posit ion from t he
right. This code for an IfA"
has a decimal value of "5",
and t he program at location
025 F uses this value, offset
by 10, to find the cod e for an
"A" at 001 5. At this loca­
t ion, a hex F7 has been
entered, if you plann ed on
using the KIM display as yo ur
out put; if yo u had decided on
using a term inal and wanted
ASCII o utpu t, a hex C1
would have been loaded in-

stead (see Table 1l.
Subroutin es are used to

shift the display memory,
scan t hat data onto the dis­
p lay s , adj us t the code
speed during act ual o pera­
t ion , and provide for the
out put of the decoded data
to a termin al. Any of these
subrouti nes may be deleted
by replac ing the approp riat e
JSR inst ruction wit h . Naps.
The first two subroutines are
required, if the integral KIM
display is to be used ; the
third is opt ional, to allow
automat ic code speed adjust­
ment. If you do not use this
subro uti ne, the initial co de
speed will be consi dered by
the compute r to be the only
code speed, and it will not
a djust to speed changes.
Obviously, if yo u are re­
ceiving Morse from a station

using a keyboard or another
computer, this speed adj ust­
ment routine will not be
needed and would only serve
to complicate matters by
slowing the program down.
The JSRs to these sub­
rou ti nes are located at:
0243 - SCANDS - puts the
decoded dat a on t he KIM
display.
0257 - SH1FT LEFT DIS·
PLAY - allows the data to
move " Times Square " for mat
across the KIM display.
02AD - ADJUST SPEED ­
allo ws the compute r to up­
date the cod e speed it is
receiving.
0263 - O UTCHARACTE R ­
allows the computer to out­
put the decoded characte r to
an ASCII terminal.

For insta nce, let 's say we
don 't want data to be dis-

I

~ 02CA

I ~ ~T 0001 I

j

j

j

j

~

I lSIl ACC I
j

.I ." I .-

I
I ~::';Nl5Jg~ ~ h.o

~ VEs
0260

j ~~ T 0 0 0 1 I
1

ILOA ""' 0 0 01 I

ILOOKUP TABLE I

I. SA OUT CHAA I

. _I ..slGIIE ' N I
I OOOF
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'"02A2

I

I DO($ e>T T I

I SET 0004 ' C I

I SET 0 001· ' I

I 0000·0"

I "
I=~~ .. " 0

il L

VlE3 ov.c (ItO(;

--,;;--''':':':-, ISH'FT OC0 7 I
IJSR I L'''c''-''',---'
IAOJUST SP[((I ~

. ISNln 00 0 7 I ! SET 8,T , I
LEF T i-

f ;6~~E 'N I
I

j

I
I . SOl SCANo S )

I T' ''ER ell L­
7 _ 1 ? 1"0-

I Y(S

~02e~
I SET 0003 ' I) I

I

I 000 1 l.ESS L NO 02~ '
THAN 0 00 6 ~ I

~ YE S

I ~oooo·o~ I ,

SET 0003. 1 I

I S!T 0002 · 0 I

I RES O I
I

I OEF' '1E II'I P!)TS

j
0 2'7

I

I READ I' ' ' PUTS

1
I (;.l E..... BoilS I

0-0

j

I eeeo -
' '' PUT ? SA"' E

! o'FF
02 1F

I S ET eeee . I
I NP UT

I 0 0 02 .
o > '"

j "
0 22 ~

I C003· h£s---o >

I "
02 29

I oooo- ms-"
I " =.

I 000 4 ·

"c » 023 '

~ YES

I ~r (X>04 I
1
I -,

02 3 6 I
LOA A' C I000 '

I ASL A"

j

I ~~~~E ' .. I
1

I '"
j

I co. I
j

I ~~~A,;E ' " I
02 3 F

Table 2. This detailed flowchart is intended to give a better idea o f operation of the program. Hex addresses are provided at key
points.
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played o n the KIM display, Before not removed the ADJUST
but, instead, we want to use a 0243 20 OE 03 SPEED subroutine or the
video terminal. You would OUTC HARACT ER routine,
de lete both the SCANDS and 0257 EA EA EA the resulting program will still
SHIFT LEFT DISPLAY sub- Here we have effect ively adjust to new code speeds
routines by removing the 0257 20 3003 removed the SCANDS and and output the decoded data
JSRs and ente ring Na ps. After SHIFT LEFT DISPLAY sub- to a terminal. The KIM d is-
Example : 0243 EA EA EA rou tines. Since we have play will no t light. It is pes-

Add r ess Data Op Code 0 211.5 BO 2' BeS
02AD 20 E7 02 J SR
0280 06 07 ASL ' p

0 2 0 0 DB eLO 02B2 4e J' 02 JMP
0 201 5B eLI 02B5 A9 00 LOA ,..
OZ02 A9 00 LOA IJ:llll 02 B7 B5 OJ STA ' p
0204 BD 01 17 STA s bs 02 59 4e JP 02 J HP
02 07 B5 01 8TA zp 02Be A9 01 L;;A ,..
0209 B5 04 STA zp 02BE B5 OJ STA , p
0 20B A9 01 LOA h Ull 02eo 4e JP 02 J HP
0 200 B5 07 STA z p 0 2e ) A9 01 LOA ,..
OlO P B5 05 STA z p o2e5 B5 07 STA 'p
0211 B5 02 STA zp 02e? 4c 5E 02 J HP
0 2 1 ) A9 Bo LDA l mm 02eA A9 00 LOA ,..
02 15 85 00 8 TA z p oacc 85 07 STA , p
0 2 17 AD 00 17 LOA aba Ol CE 85 01 STA ,p
Ol lA 29 80 ASD I mm 0 200 4c 57 02 JMP
Ol l C C5 00 CKP z p 0 20) A5 01 LOA , p
021E FO 29 BEQ 0205 C5 05 CMF 'p
022 0 85 00 STA 'p 0207 90 OA BCC
02 22 A5 02 LOA , p 0209 4c 57 02 JMP
0224 FO 4F BEQ 02DC A5 07 LDA zp
0226 A5 OJ LOA ' p OlOE OA ASL a ce
0228 FO 7) BE Q OlDF 09 01 ORA I mm
02 2 11. A5 00 LOA , p 02 =:1 B5 07 STA zp
022C FO 11 BEQ OlE) 4C JF 02 JMP
OZ2E A5 04 LOA , p 02E6 EA NOP
02)0 DO 5A BNE OlE? A5 01 LOA 'p
0232 A9 01 LOA 1m. 02E9 OA ASt a ce
02 ) 4 85 04 STA ,p 02EA 85 09 STA 'p
02)6 A5 01 LDA zp 02EC C5 05 CMP ' p
02 )8 OA ASL a ce 02EE 90 OC BCC
02)9 85 05 STA zp 02FO E5 05. SBC 'P
02 ) B 4A LSR a ce 02F2 4A LSB acc
02) C 4A LSB ace 02F) 4A LSB a c c
02)D 85 06 STA zp 02F4 4A LSR ACC
02) F A9 01 LOA l mm 02F5 18 CLC
024 1 85 01 STA zp 02F6 65 05 ADC 'P - .........
024) 20 OE OJ J SR 02F8 85 05 'STA 'P
0 246 4c 17 02 JMP 02 FA 60 RTS
02 49 A5 01 LOA ' p 02Fa EA NOP
024 8 C9 7F CMP ,.. 02 FC 38 S~C
024D 90 2A BCC 02FD A5 05 LOA ' P
024F A9 00 LOA ,.. 02F'F E5 09 .. - ..... soc zp
0251 85 02 STA ' P 0)01 4A L..<;H e cc
025) A5 00 LOA 'p C)02 41.. :,Slt !lCC
0255 FO 65 BEQ O)!)) 4A LSB ace
0257 20 )0 OJ JSR. oJ 04 85 08 STA zp
025A A5 07 LOA 'P 0306 )8 SEC
025C ) 0 65 BHI 0)07 , A5 05 LOA ,p
025E AA TAX 0)09 E5 08 SBe 'P
025F B5 10 LOA zp .X o)oa 85 05 STA , p
0261 8 ' OP STA 'p O)OD 60 RTS
026) 20 45 0) JSR O)OE A9 7F LOA ,..
0266 A5 01 LDA zp 0)10 80 41 17 STA e bs
0268 4A LSR a ce 0) 1) AO 09 LDY l mm
0269 EA NOP ( s e e ar t i c l e ) 0)15 A2 OA LDX lmm
026A C5 05 Cy.p 'P 0) 17 B5 00 LDA zp,X
026c BO 5C BCS 03 19 80 40 17 STJ\.. abs
026E A9 01 LOA ,.. 03iC 8c 42 17 STY a bs
027 0 85 07 STA 'P °3 1F 84 2) STY zp
0272 4C )F 02 J MP 0)2 1 AO 00 LDY 1=
027 5 A9 01 LOA 1.. 0)2) 8C 42 17 STY a bs
0277 85 02 STA ' P 0)26 A4 2) LDY · 1m.m
0279 A5 02 LOA 'P 03 28 cB U:Y
027B PO c6 8EQ 0)29 c8 INY
027D AD 07 17 LDA a be 0)2A E8 I NX
0280 10 Cl aPL 0)2B EO 10 C!"lX ,..
0282 A9 04 LDA l mm 0) 2D DO E8 BNE
0284 80 07 17 STA a bs 0) 2F 60 RTS
0287 E6 01 INC z p 0))0 A5 OB LDA ,p
0289 4C 4J 02 J IU' 0)32 85 OA STA ,p
028c A5 01 LOA ' P 0)J4 A5 OC LOA ,p
028E C5 05 eMP 'P 0)J6 85 OB STA 'P
029 0 BO 2) BeS On8 A5 00 LOA ' p
0292 C5 06 CMP ' P O) ) A 85 OC STA 'P
029 4 BO A9 BCS OJ) C A5 OE LOA ' p
0296 A9 00 LOA ,.. 0)3E 85 00 STA 'P
0298 85 0) STA 'P 0340 A5 OF LOA ' P
029A 4C )6 02 J MP 0)42 85 OE STA , p
029D 85 04 STA ' P 0)44 60 RTS
029F A5 DO LOA 'P 0)45 A5 OF LOA ' P
02Ai FO ) 0 BEQ 0)47 20 AO IE J SR
02A) A5 07 LOA ' P O)4A 60 RTS
02A5 )0 98 BMI
02A? A5 01 LOA ' p
02A9 C5 05 CMP ' P ENO

Fig. 4. Program listing. K IM· 7 Morse co de receive program.
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sible to run the ent ire pro­
gram unchanged, but running
the SCANDS without using it
would waste valuab le time;
r unn ing t he OUTC HAR ­
ACTER routi ne, when you 're
only inter ested in the KIM
display, could be a disaster.
As a good, general rule, re~

move unwante d subroutines
with NOPs. Don 't waste the
computer's t ime; it has been
given enough to do !

A few words about the
heretofor e unexpla ined
SPEED ADJUST subroutine
- this sub routine, if it has
not been replaced by NOPs,
will be called up each ti me a
dot is received. The sub­
routine divides the count
stored in 0005 by two and
compares the result with the
curren t dot value stored in
000 1. Any diffe rence is
divided by eight and added
to, or subtracted fro m, the
count in 000 5. This new
value, then, has gradually
bee n adjusted to a new code
s p e e d . Obv io usly , t he
computer will no t accurately
handle great single jumps in
code spee d but does well with
substan tia l changes if they are
gradual. Without this sub­
routi ne, the initia l count in
0005 becomes the dot com­
parison and cannot change.
There is, as usual. one catc h
to trying to "cover all
corners": Occasio nal bursts
of stat ic and noise can easily
f ool the subro utine into
raising the expected code
speed. In th is case, a str ing of
"Ts" will be displayed. Re­
initializat ion is easy, though.
Hol d t he ini t iali za t ion

mom en tary 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 (Ta ble 1), and begin
by NOPing the OUTCHA R­
ACT ER subrout ine. Connect
a hand key to the co mpute r,
as in Fig. 1. Altho ugh not a
major problem, the 0.1 uF
capacitor across the key
serves to get rid of some
swi tch bounce. Some keys we
have used worked fine with­
out it ; others seemed to re­
qui re it . Take a look at Fig. 2,
so you have a little idea of
what will appear on the KIM
display o nce the program is
up and runn ing after several
characters.

Since there is no way to
display all letters (let alone
punc tu at ion!) on a 7-segment
LED , we h ave c hose n
symbols that seem easiest to
identi fy. Note that an "5"
must be dist inguished from a
" 5", an "0" from a "0", and
even a "Tn from a " 7". Once
you have gotten used to the
od d balls, you'll recognize
them right away. On a ter­
minal. of cour se, yo u' ll get
standard characters (wit h the
exception of ERRO R, which
will print as an "@") .

If you 've gotten this far,
set up addre ss 0200, and
press " G". Hold the tape key
down abo ut a seco nd, then
simply begin sending. Th e
first few characters will pro­
duce garbage unt il the co rn­
pu te r d ete rmi ne s yo u r
average dot and dash. Then,
you 'll see pro per Morse being

displayed. You 'll soo n dis- co mpute r. Again, a commo n
cover how we ll you' re gro u nd must be shared
sending. Art iculate! Th e com- between th e adapter and the
puter and other OM will compu ter. Begin by tryi ng to
app reciate it! Try sending the cop y a clean-sendin g statio n,
entire alphabet one lett er at a one that is on a fairly open
time. Pause between each and frequency, and one that is
you 'll see a word space placed sending moderate speed (13
on th e d isplay between yo ur wpm is fine). Again, set up
letters. Th is is an ideal way to add ress 0200 and hit "G",
get used to the odd characters and the n, after a second or
and to see whic h letters you so, press the initializat ion
don' t send very well. momentary switch dow n on

Aft e r be coming thor- the ada pter boa rd. Let go
oughly fa miliar with the pro- afte r a second, and the co m-
gram's operatio n, you will puter will begin to decod e. It
prob ab ly want to try it con - is advisable to have the
nected to a receiver. The " tu ne" switch off aft er you
schematic in Fig. 3 offe rs one have tuned up .
s ugge sti on w hich wor ks Should you be t roubled by
amazin gly well for its low too many word spaces being
cost and simp licity. Connect disp layed on slow CW, add a
pin 3 of the 567 through the second LSR to the program
.01 capacitor to your head- at 026 9. A NOP has been
phone jack. Don 't for get to placed there as a space filler.
run a ground from the jack to The seco nd LSR instr uct ion
grou nd on this adapter boa rd. lengthens the t ime that must
The 567 will be loo king for a pass before the computer
frequency of about 2100 Hz. e nt er s a wo rd s pa ce .
This is simply to allow the In retr ospect, a program
same adapte r to work for . t his simple (any thing that fit s
RTTY (we're working on it) . in less than 1K can't be too
You won 't be able to use a invo lved) cannot be expected
CW Jilter, since this fre- to produce perfectly deco ded
que ncy will be outside its Mo rse. Your initial patience
bandpass. When you tu ne in a will be required un til you
CW signal, fiip the " tun e" "get the feel" of how the
switch on. The"LED will lighf": computer is accompli shing
when the 567 hears the this task. The program is not
proper to ne. Adjus t yo ur re- infallible, as it 's being re­
ceiver from the highest fre- qui red to d ecode ~a language
quency the LED will sti ll- -"overflowing with variables. It
light with , to t he lowest. Set does, however, a very respect­
your receiver in the middle. able job given these con di­
The circuit is designed to tions. Th is is at least another
have pin 8 ground when it step in bringing ham rad io
decodes the pro per ton e. Th e and co mputers together ; the
567 will thereby simulate fUtu~ will be what we make
key-up and key-do wn for th e it.•
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The microcomputer. The large box on-the right contains the Digital Group Z-80 system and
power supply .

Build This
SSTV Pattern Generator

- - now, if only the FCC...

Al Gerb ens K 7SBK
10 38 E. 6 th Place
Mesa A Z 85203

I went directly to pro ­
gr a m min g i n BASIC

after completing the coo- .
st ruction of a D igital G roup
Z-80 system fro m a kit. I
postponed machine language
programming until recently,
in order to experience t he
games and other slow speed
appl ica ti o ns avail able in
BASIC. I've been interested
in slow scan television fo r the
past couple of years, and the
generation of a slow scan
video signal appeared to be a
logical place to get my fe et
wet in machine language pro ­
gramming. The follow ing pro­
gram is what resulted. I think
yo u' ll f ind it interesting.

Slow Scan Video Signals

It takes about 7.5 seco nds
to generate a single frame in
the slow scan format cur­
rentl y used by radio ama­
teurs. Each frame begins im­
mediately fol lowing a vertical
synchronization pulse. This
pulse consists of a burst of
1200 Hz osc illat ions an d las ts

.....· 30 milliseconds. This is equiv­
a lent to 36 cycles, wi th each
cy cle lasting 833 micro­
seconds. Each frame consists

- - -·of 128 lines, and each line
s ta rts with a horizontal
synchronization pul se which
lasts 5 millisecon ds. The fre­
quency is 120 0 Hz, and the
burst.l". therefore, consists of 6
cvcles, lasting 833 micro­
seconds each . Following each

..... ho rizont al synchronization
; p uIse, 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
lation s from 1500 Hz to 2300
Hz, with 1500 Hz re p­
resent ing black and 230 0 Hz
representing white. The line
data for an intermediate grey
tone only would, therefore,
consist of 60 milliseconds of
1900 Hz oscillations, o r 114
cyc les, each 526 micro­
seco nds in lengt h. Th e fre-
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Option list showing the addition of the seventh option. A 3-bar grey scale.

1500 to 2300 Hz grey shade
informat ion. Since 22 (16)
minus 16 (l 6} equals t hirt een,
the re are 13 different shades
of grey which can be gen­
erate d using t his sys te m. One
of the patte rns gene rate d by
t hi; program is a th irteen-bar
grey sca le.

The Timing Consta nt

Using t he squa re wave gen­
erator just described, th e
numbers which were loaded
into re gist er H to determine
frequency turned out to be
2B(16} fo r the 1200 Hz
sync hro nizat io n pulses a nd
22(16) to 16 (16 ) fo r the

timing number , which we
p re viou sl y e nt er ed in to
registe r H, into th e acc umu­
lator. The timing nu mber is
th en se qu e n t ially dec re­
mente d with a check for ze ro
after eac h reductio n by one.
On zero , the pro gram ju mps
t o m e m ory location 06
84 (16), whe re a 00(1-6) . is _
outputted to por t on e. T he Progra m Execut ion
lsb of port one, t herefor e, Genera lly, t he gene ration
drops fro m about (+) 5 vo lts of . th e slow sc an- signal takes
to 0 vol t s. Th e same timing place in the fo llowing se-
number fro m registe r H is quence :
then reloaded into the ac- 1. First a vertical synch roni­
cu mulato r, and th e deer e.-. zation pulse is ge nerate d by
menting proce du re begins load ing 2B(16) into H an d
again. When t he conte nts of 26( 16) into L and t hen call­
the accumulato r equa l zero, ing the squar e waveoscillator
one complet e cyc le has been _ . sub routi ne.
gen erated. -The number of 2. Next, t he line data sub­
cycles nu mber in registe r L is routine at 06 C6 (16) is called.
then decrem ented by one, T hi s r o u t i n e f i rs t
and a check is made to see if determines which line data
it is equal to zero . If it's not sequence is to be used , then
equ al to zero , t he n another vectors to one of 9 routi nes.
cycl e is gene rate d by jumpi ng Each rou tine systema t ica lly
bac k to the to p of the sub- loads H and L and ca lls t he
ro utine. If th e number of squa re wave generator sub­
cycles number is equa l to routine as man y as 13 times
zero , t hen a jump is made to to generate t he infor ma tion
t he return from sub ro uti ne fo r a single line.
state me nt in memo ry loca- 3 . A hor izonta l sy nchro niza­
t ion 06 99(16) . t ion pulse is generate d by

loadin g 2B(16} into H and
06( 16) into L and ca lling th e
square wave oscilla tor sub­
ro utine.
4. T he line dat a subroutine at
06 C6 (16 ) is again called to
out put line dat a fo r line
number 2.
5. T he seque nce of hori zon tal
sy n c h ro n iza ti on p u lse

generate aud io fre quency
square waves at the lsb of any
out put por t by simply out­
putt ing 0 1 an d 00 alte rnately .
The adva ntages are simple
softwa re, with littl e or no
external hardware requ ired.
The disadva ntage is that a
square wave is ge ne rate d in­
st ead of a sine wave. If sine
waves are required , however,
low pass filter hardwar e co uld
easily filter t he high fre­
quency compon en t of the
o utput, v leldinga sine wave.

T he latter was chose n be­
cause most SST V mon itors
will accept square waves quite
successfully. Th e subro utine,
wh ich ge nerates t he squa re
wave out put, beg ins at pro­
gram address 06 78( 16) and
wor ks as fo llows.

Prio r to calling t he sub­
routine, two numbers are
entered into registers H an d
L. Th e number which is
loaded into register H is a
timing con st an t. It will
determine t he length of each
half cycl e and, therefor e, th e
freq uen cy of the generate d
squa re wave. Th e seco nd
number, which is e ntered into
register L, is t he number of
pu lses to be generated. The
combination of fr eq uency
an d number of osci llatio ns
defi nes burst du ration and
fun c t io n (synchronizat ion
pulse o r line infor mati on
data). T he squa re wave gen­
erator in th e progr am first
ou t puts 01 (16) to out put
port on e. It t hen loads t he

quency range required to gen­
erate a s low scan signal is,
t herefore, 11 00 Hz, be t wee n
12 00 Hz and 2300 Hz. T he
ge n e ra tio n of these fre­
quencies should be well with­
in the capabilit y of a CPU
clocked at 2.5 MHz.

Square Wave Generator

The first requirement is
for a machine language sub­
routine which can generate
audio frequ ency oscillations.
T hree possi bilit ies were co n­
side red:
1. Th e pro gram would simply
generate an 8-bit word , wh ich
it would ou t put to one of t he
avai lab le ou t put po rt s. Th is
word wo uld be used by ex­
ternal hard ware in th e form
of a digital to an alog con­
verte r and a vo lta ge con­
t rolled oscillator, to produ ce
a sine wave of t he appropriate
fr equency . Th e pro and co n
are simple software a nd com ­
plex hardware.
2 . Th e prog ram wo uld
gen erat e sine waves using
o nly a d igital to ana log con­
verter at t he ou tpu t po rt.
T his wou ld no t be a t rue sine
wave, but wo uld co nsist of
d isc rete steps of volta ge
changes at the out put of t he
DjA. Each st ep would require
t he out putting of a different
d igital word under software
co nt ro l. Using th is approach,
the soft ware is relati vely co rn­
plex , and an extern al DjA is
still req uired.
3. T he pro gra m wo uld
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A 5-OOr grey scale. A I3-OOr grey scale.

A 2 x 2 alternat ing checkerboard. A 4 x 4 checkerboard.

Results

Th e out put fro m the Isb
po r t one was co nnected to

B4. A 4-bar grey scal e.
BS. A S·bar grey sca le.
B6. A 6-ba r grey scale.
B7. A 7·bar grey scale.
B8. A 2 x 2 checker­
board , which alternates
blac k and white areas
wit h eac h fra me.
B9. A l3-bar grey scale.
A ll instruc t ions used in the

progra m are co mmon to both
l ·80 and 8080 ch ips. lnst ruc­
t ion execu tion time may be a
minor probl em, if t he pro­
gram is impl emen ted on an
8080 sys te m. T he number of
grey tones which can be gen­
erate d may be redu ced. I have
it run ning on a Z-80 system
wit h a clock frequency of 2.S
MHz.

yo u go t hro ugh t he prog ra 'I' _ . '
list ing, any "address less than
06 00(16 ) is in the op era ti ng
system. If yo u adapt this pr o­
gram to a nother system, these
sub routines will obviously
have to be supplied o r the call
and function deleted. Th e re­
mar ks in th e list ing provide
fun ction information . Th e
slow scan test patt ern gen­
erator po rt ion s of the pro­
gram, however, do no t u tilize
the operating sys tem, and, by
getting th e co rr ect number in
address 06 CS (16), yo u ca n
select one of nine line data
rout ines. Th e selection s avail­
ab le are :

B1. 4 x 4 ch eckerboard
pattern .
8 2. A split sc reen , with
blac k on t he left side,
wh ite o n t he right side.
B3. A 3-bar grey scale.

can stop the program and
examine the sta t us of all
registers in the CPU, and any
memo ry location can be
examined or altere d. When
t he syste m encounters th e
F7, it stops and displ ays
register stat us, including all
flag sta tu s, and it wait s for
fu rt her inst ruct ions. 1 used
that feature repeate d ly in
develop ing this program, and
it' s a treme ndo us debugging
toc l.

An ad dition was easily
made to the opti o ns list,
which provided a sevent h op­
t ion of SST V, as yo u can sec
in the photograph . En tering
seven result s in t he message
" HOW MANY BARS" being
wr it te n on the screen. T he
routine which does th is uses a
couple of subroutines located
in t he operat ing system. As

foll owed by line data is re­
peated until 128 lines have
been genera ted .
6. The vert ical synchroniza­
t ion pulse is repeated af ter
restoring register E to 128 or
80( 16). and t he next frame
begins.

Spec ificall y, I have used
t he operating syst em supplied
with the computer to imple­
me n t the program . Th e
operati ng sys te m consists of
cassette read, wr ite and dump
and program rou tines , in bo th
h e x ad e c im a l a n d o c ta l
num ber systems. T his is a
goo d place to rela te a fea tu re
of t he Digital Group Oper­
atin g System which is par­
ti cu larly valuable in de­
b ugging machine langua ge
programs. By simply inserti ng
an F7( 16) into any memory
address in the program, yo u
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the ta pe input of a Robot
300 slow to fast scan con­
vert er. The pat te rns were
then disp layed o n a 9 ·inch
black and white fast scan
rece iver. The scan conver ter
accep ted the square waves
nicely, and, t herefore, no
filte ring was implemented.
The syste m is capable of re­
solving the 13 grey tones,

when displayin g the 13·bar
pattern, and t he corne rs of
the chec kerboard patterns
line up quite well. T he
vert ica l lines are reasonably
straight, and, o verall, the gen ­
erator appea rs to be doing t he
job it was intended to do .

Conclusion

Presented is a mach ine

language program which is
easily ada pte d to any Z·80
based microcompu ter sys te m.
Th e program gen erates 9 dif­
ferent slow scan test patter ns
as square wave oscilla tion s
appearing at th e Isb of on e of
the microcomputer's output
por ts.

Genera ting t hese patterns

using only hardware would be
a mon umen tal t ask, whi le
prod ucin g new patterns with
a m icrocomputer is s im ply a
matter of alter ing a few sof t­
ware inst ru ct ion s. •

Reference
1. Slow Scan Television Hand­
book, Don C. M iller W9NT P and
Ralph Taggart W88DQ T, 73 tnc.,
197 2.

Jump on zero to stop pr intini

Jump to conti nue prlntin t messaie

Jump on zero t o r e t urn f r om call

Jump unconditi onally t o decrement A

-.....~....

Load A with H

Load A with L

to 06 90

J~p back to decr eoent a:ain

.. -.....

Load A with L

Return from ca l l

Incr-eae nt C

Out put A to port

Jump on zero

Load A vi th ze r o

Decrement A

Decr ement A

Load A with C

Compare

Load B 'With 06

Jump t o betinni Dg of subroutine t o

add another cycle

Load A with contents of memory location BC

Call Print ..Charac ter subrouti ne ~hi ch i s

part of t he ope~atini syste~

Load C v1 t h B7

06 A3 OC

06 A4- 79

06 A5 FE

06 AD c5

06 A7 CA

06 A8 AD

06 A9 06

06 AA C3

06 AB 9E

06 AC 06

00 A2 00

06 8 1 C3

06 sz 7D

06 83 06

06 84 3B

06 85 00

06 86 D3

06 87 0 1

06 88 7C

06 89 3D

06 8 A Cl..

06 8E 90

06 8c 06

06 eo C3

06 8E 89

06 8F 06

06 90 7D

06 91 3D

06 92 CA

06 93 99

06 94 06

06 95 6F'

06 96 c j

06 97 78

.06 98 06

06 99 C9

06 9A 06

06 9B 06

06 9C 0&

06 9D B7

06 9E OA

06 9F 00

06 AD CD

06 Al FA

verti cal s ync pulse

Call square wave eenera t or subroutine to

generat e vertical sync pul se

1200 hz f or hor i zont al sy nc pulse

Cal l subroutine

Lo ad B vith 0

Lo ad H with 1200 hz rr-eq , con s t ant

pe r- f r ame and r estart nev r r-ea e

Call subroutine to t enerate line data

Generate ho r i zont al sy nc . pulse

output to port one

Load L with 38 {10 ) = number of cy cles f or

Load A with H

Load L wi t h 06 to get 6 cycles of

half of each cyc l e

Load A with one

Load B with 128( 10 )

Load H ~th time constant f or 120 0 h z

Decrement A

Jump on ze ro t o generate second

Load contents of E int o Accucoj.a tcr-

SGuare wave generator s ubroutine

Jump on zero t o r eset n~ber of Lines

Load accumulat or into E

Juop to line inro~ation suuroutine

Decr ecent accuzr~lato?

Program listing.
06 00 C3

06 0, 57

06 02 06

06 57 CD

06 58 9A

06 '59 06

06 SA 06

06 5R 00

06 sc 1E

06 5D 80

06 5E 26

06 5F 2B

06 60 2E

06 61 26

06 62 CD

06 63 78

06 64 06

06 6 5 CD

06 66 C6

06 67 0&

06 68 26

06 69 2B

06 6A 2E

06 6B 06

06 sc CD

06 6D 78

06 6E 06

05 6F 73

06 70 3D

06 7 1 CA

06 72 sc
06?3 06

06 74- 5F

06 75 C3

06 76 65

06 77 06

06 78 3E

06 79 0 1

06 7A D3

06 7B 01

06 7C 7C

06 7D 3D

06 7E CA

06 7F 84-

06 80 06
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06 AD CD

06 AE A8

06 AF 01

06 BO 32

06 B1 c 5

06 B2 06

06 B3 CD

06 B1t- FA

06 B5 00

06 ss C9

06 B7 ce
06 B8 ell'

06 B9 D7

06 BA 01

06 BB CD

06 Be Cl

06 BD CE

06 BE D9

06 BF 01

06 CO C2

06 ci Cl

06 C2 D2

06 c3 D3

06 c4 0 1

06 C,
06 C6 3A

06 C7 c5

05 cs 06

06 cs FE

06 CA B2

06 CB CA

06 CC F9

06 CD 06

06 CE FE

06 CF B3

0 6 DO CA

06 D1 08

06 D2 07

06 03 FE

06 D4 Bit­

06 D5 CA

06 D6 I F

06 D7 07

06 D8 FE

06 w B5

06 DA CA

06 DB' 3C

06 DC 07

06 DD FE

06 DE B6

06 DF GA

06 ID 60

06 El 07

06 E2 FE

06 E3 B7

06 E4- CA

Call keyboard monitor r out ine i n

op er a t inl:: sy s tem

Load input i n t o ad dress 06 C5

Call print character su brout i ne i n

operatln~ sys t em

Re turn f r om c all

H

o
w

Pr i n t one bl ank

M

A

N

Y

Print on e bl ank

B

A

R

S

Print one b l ank

Dat a ; Contains inputted selection

l oa d A with numbe r of bar s ( cont e n t s of

06 c5>

ccepare vi th 02

Jum p on zer o t o tw o bar subroutine

Compare with 03

Jump on zero t o t hree bar subroutlD~

Compare wi t h 04

Jump on zero to 4- bar subroutine

c omper- e wi th f i ve

J~? on zero t o f i ve bar subroutine

Compare 'Witb 06

Jump on zero t o s i x bar subr out i n e

.rump on zero to 7 bar subr ou tin e

06 E5 an
06 E6 07

06 F:7 FE

06 E8 89

06 E9 CA

06 EA BD

06 EB 07

06 Be FE

06 ED a t

06 BE CA

06 EF 19

06 FO 08

06 Fl FE

06 F2 " B8

06 F3 CA

06 F4- 63

06 F5 08

06 F6 C3

06 F7 57

06 F8 06

06 F9 26

06 FA 22

06 FB 2E

06 FC 2D

06 FD CD

06 FE: 78

06 FF 06

0700 26

07 0 1 16

07 02 2E

07 03 4-5

0 7 04- CD

07 05 78

07 06 06

07 07 C9

"07 08 26

07 09 22

07 OA 2E

07 DB 1E

07 OC CD

07 OD 78

07 DE 06

07 OF 26

0 7 10 rc

07 11 00

07 12 2£

07 13 26

07 14- CD

0 7 15 78

0 7 16 06

07 17 26

07 18 16

07 19 2E

07 1A 2E

07 18 CD

07 1C 78

Compa r e with 09

Jump on zero t o 13 bar subroutin e

Compare wi t h 01

Jump on zero t o 4xlr check er bo ard

Compare- wi th 08

Jump on zero t o a1 terna tin£ 2x2. checkerboard

Jump t o bet:: i nnin£ to z-e ge ne r-a t.e r e qu e s t

fo r i np ut

Be t::i nn1n t:: of tw o bar line routine

... ---..

Re turn f r om 2 bar su br-outdne

Bee-i n 3 bar '1.tne rou t ine

NOP



07 1D 06 07 55 CD

07 1E C9 Return :from 3 bar subroutine 07 56 78

07 11' 26 Be~in It- bar line routine 07 57 06

07 20 22 07 58 26

O? 21 2E 07 59 16

07 22 17 07 5A 2E

07 23 CD 07 50 l C

07 2lt- 78 07 5"C CD

07 25 06 07 50 78

07 26. 26 07 5E 06

07 27 " 07 5F C9 Return from 5 bar subroutine

07 28 2. 07 60 26 Be gin 6 bar line subro utine

07 29 1A 07 61 22

07 2A CD 07 62 2E

07 2B 78 07 63 16

07 2C 06 07 6lt- CD

07 2D 26 07 65 78

07 2E 1A 0766 06

0?2F 2E 0767 26

07 30 1F O? 68 "
07 31 CD 07 69 2E

07 32 78 07 6A 11

07 33 06 07 6B CD

07 3" 26 07 sc 78

07 35 16 07 6D 06 -,
07 36 2E 07 6E 26

07 37 23 07 6F l D

07 38 CD 07 70 2E

07 39 78 07 71 ' 2 -~-

07 3A 06 07 72 CD

07 3B C9 Return 0773 78

07 3C 26 Be~in 5 bar subrout Ine 07 7lt 06 --,
07 3D 22 07 75 26

07 3E 2E 07 76 1B

07 3F 12 07 77 2E
07 l,Q CD 07 78 ,"
07 4-1 78 O? 79 CD

07 It-2 06 07 7A 78

0743 26 07 'Til 06

07 .... " 07 7C 26

07 " 5 20 07 ?D 19

07 '>6 ," 07 7E 2E

O? "7 CD 07 7F 15

07 "" 78 07 80 CD

07 '>9 06 07 81 78

07 4A 26 07 82 06

07 ltB l C 07 83 26

07 '>C 2E 07 "" 16

07 It-D 17 07 85 2.

07 4-E CD 07 86 17

O? " . 78 07 87 CD

07 50 06 07 88 78

07 51 26 07 69 06

07 52 19 07 8A C9 Return t r o Jll 6 bar line subrout i ne

07 53 2. 07 8B 26 B~~in 7 bar line subroutine

07 5" 19 07 Be 22

, 1 11



078D 2. 07 A9 2. 07 C, 21 07 El 1D

0 7 8E OF 07 AA 11 0 7 C6 2E 07 E2 2.

0 7 8F CD 07 lJl CD 0 7 C7 07 07 E3 08

0 7 90 78 07 AC 78 07 c 8 CD 07 E4 CD

0791 06 07 AD 06 07 C9 78 07 E, 78

07 92 26 07 JoE 26 07 CA 06 07 E6 06

0 7 93 20 07 AF 18 07 CB 26 07 F:1 26

0 7 9lf. 2E 07 BO 2E 07 CC 20 07 E8 1C

07 9, DC 07 H1 13 07 CD 2E 07 B9 2E

07 96 CD 07 B2 CD 07 CE 08 07 EA 09

07 97 78 0 7 B3 78 07 CF CD 07 EB CD

07 98 06 07 Elf. 06 07 DO 78 07 EO 78

07 99 26 07 E5 26 07 Dl 06 07 '" 06

07 9 A ,. 07 B6 16 07 D2 26 07 EE 26

07 9E 2E 07 E7 2E 07 D3 1F 07 EF "
07 9C OF 07 BB 14 07 D4 2E 07 Fa 2.

07 9D CD 07 B9 CD 07 D5 08 07 Fl 09

07 9E 78 0 7 BA 78 07 D6 CD 07 F2 CD

07 9F 06 07 BB 06 0 7 D7 78 07 F) 78

07 '" 26 07 BC C9 Return fro m 7 b a r line subroutine 07 D8 06 07 Flf. 06

07 Al 1C 0 7 BD 26 Be gin 1 3 bar line s ub r o u t in e 07 D9 26 07 F5' 26

07 A2 2E 07 BE 22 07 DA " 07 F6 ,.
07 A3 10 07 BF 2. 07 DB 2E 07 F7 2E

07 A4 CD 07 CO 07 07 DC 08 07 F8 09

07 A'S 78 07 Cl CD 07 DD CD' 07 F9 CD

07 A6 06 07 C2 78 07 DE 78 07 FA 78

07 A7 26 07 C3 06 0 7 DF 06 07 FB 06

07 A8 1A 07 clf. 26 07 EO 26 0 7 FC 26

YOUR HAM TU8E
HEADQUARTERS!
TUBES BOUGHT. SOLD AND TRADED

SAVE$$$ - HIGH $$$ FOR YOUR TUBES

MON THLY SPECIALS
3CX 10 00A7 /8283 $285.0 0 8 1 1 A 10_80
3CX1 5 00A7 /8877 240.00 8 13 18 .00
3- 5002 58 .0 0 6146B 4.95
3-10002 145.00 6360 3. 7 5
4 -1 2 5 A 42.00 688 38 5. 25
4 -400A 48.00 8 122 5 1. 0 0
4 -10 00A 198 .0 0 8236 22. 0 0
4 C X 250B 2 7 .50 8908 5. 2 5
5 72 8 2 4 .0 0 8 950 4 .75

The in t elligen t Ham a lt ernat ive to CB
T wo meter mob ile 40 watt rf power
tran sistor 2N6084 - $16.00

Eimac Tubes & A ccessories In S to ck
Write or phone for types not list ed

BRAN D NEW....FACTORY GUARANTEED

TOP BR AND Popular Receiving Tube
T ypes. BRAND N EW 72 % Of f List "
Factory Boxed. F R EE LIST Avai lable ­
In clu des full line of RF Power Transis­
tors. Minim um Order $25.

C l
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~-- .
OUR NEW BANDPASS- .I
REJECT DUPLEXERS WITH
OUR EXCLUSIVE •

SpBr CIRCUIT* •
. . . provides superior perlor- •
mance , espec ially at close •
frequency spacing. •
Models available for all Ham •
bands. Special price for
Amateur Repeater Clubs •

CALL OR WRITE FOR DETAILS:

2·32 MHz RECEIVERS

ANIWRR-2 TRIPLE CONVERSION RECEIVER - 2·32
MHz for reception of SSB; upperandlower sideband
separately or simultaneously, AM, MeW, and CWo
Tunes in 1 KHz increments. or continuously. Power
required: 105-125V, 60 Hz, 250 Watts. Size: 26 x
22 x2 4"; Wt.; 250 Ibs.; Shpg. Wt. : 300 lbs. With
power and RF connecting plugs and wiring diagram
formaking cables.
AN/WRR·2 - For table mounting, Used,

Reparable $300"
AN/FRR·59A- Tunes in 500 Hzincrements or

continuously; for rack mounting, USed ,
Reparable $375"

RECEIYER - Checked, good operation. add 5100°.
MANUAL with purchase of Receiver only... . $20"
SASE torData Sheet. Prices are F.O.B.. li ma, Ohio.

Please allow lor shipping charges.
USE YOUR VISA or MA$TER-eHARGE CARD'

Address: Dept. 73 • Phone:4191227-6573

FAIR RADIO SALES
1016 E. EUREKA· BOil: 110S • LIMA, OHIO· 45802



B uy one am pl ifier and cover both V H F amateur ba nd s - 2 meter and 220MHz.

A ll orders should incl ude $ 1.50 for shipp ing and hand li ng. Michigan resident s add 4% state
sales tax.

" Ott er exp ires November 31,1977.

For orde r ing and info rmat ion on ot her U HF Indust ri es products, seeyour local dealer
or wr it e: UHF Industries, Inc.

S40 E. Gunn Road
Rochester, Michi gan 48063 V 5

$ 59.50
109 .50
76.50

16 9.50

SPECIAL
INTROD UCT ORY

OFFE R"

$ 69.50
129.50

S9.50
199 .50

R EGULAR
AMATEUR N ET

15 watts
40 watts
40 watts
SO watts

2m POWER
O UTPU T

Return

Compare with B

Load 6l.r(10 ) int o A

Jump on zero t o 08 60 t o set B to zero

Load zero into B

Jump on slen negative to 08 79

Return

SUbtract B from A

Increment Hj Begin 2x2 alternatin~ board

Load 6'+( 10 ) into A

2m POWER
INP UT

1.5 watts
1.5 watts

15 watts
20 watt s

BU Y D I RECT NOW A N D TA KE A DVAN TA GE OF OUR
SPECIA L INTR ODU CTORY O FFE R:

08 51 06

08 52 26

08 53 22

08 J4. 2E

08 55 17

08 56 CD

08 ,7 78

08 58 06

08 59 3E

08 5A 40

08 58 B8

08 5c CA

08 5D 60

08 5E 08

08 5F C9

08 60 06

08 61 00

08 62 C9

08 63 0'+

08 64- 3E

08 65 40

08 66 90

08 67 FA

08 68 79

08 69 08

08 6 A 26

08 6E 16

08 sc 2E

NEW DUAL BAND VHF AMPLIFIERS

I

I
I
I

I
I

[

I
I

I
I

I
I
I
I
I
[

I
I

I

2-15
2-40

15·40
20-S0

MODE L
NO.

Now you ca n cover bot h ban ds in one un-it·with t hese new low cost amplifi ers by

UHF Ind ust ries. Al l un it s are bu ilt fo r rugged performan ce u t ilizing a design capable
o f withs tan ding in finite VSWR at a ll pha se an g les when operated at rat ed po w er
and su pp ly vo lta ge. Each un it has auto matic T I R switc hing and a unioue-microst rip
re lay that resul ts in pr acti cal ly zero rec eive loss and neqliqible m ism atc h in either th e
inpu t or ou t pu t lines duri ng t ransm it Al l un i ts feat ure a co m pac t des iqn an d easy
installation .

08 35 26

08 36 16

08 37 211:

08 38 23

08 39 CD

08 3A 78

08 3B 06

08 3C C9

08 3D 26

08 311: 16

08 3F 2E

08 40 22

08 4.1 CD

08 4.2 78

08 403 06

08 44 26

08 4.5 22

08 46 2E

08 407 17

08 4-8 CD

08 it9 78

08 4A 06

08 4» 26

08 4C 16

08 itD 211:

08 4E 23

08 4-F CD

08 50 78

Increment B

R eturn from 1 3 bar line sub routine

Load 32(1 0 ) into A

Subt r act B from A

Jump on s.Lgn ne i;at l ve

07 FD 19

07 FE 2E

07 FF OA

08 00 CD

08 01 78

08 02 06

08 03 26

08 oit 18

08 05 2E

08 06 OA

08 07 CD

08 08 78

08 09 06

08 OA 26

08 OB 17

08 OC 2E

08 on OA

08 OE CD

08 OF 78

08 10 06

08 11 26

08 12 16

0 8 13 2E

08 lit OB

08 15 CD

08 16 78

08 17 06

08 18 c9

08 19 oit

08 1A 3E

08 ra 20

08 1C 90

08 1D FA

08 lE 3D

08 l F 08

08 20 26

08 2 1 22

08 22 2E

08 23 17

08 2lt CD

08 25 78

0 8 26 06

08 27 26

08 28 16

08 29 2E

08 2A 23

08 2B CD

08 2C 78

08 2D 06

08 211: 26

08 2F 22

0 8 30 2E

08 31 17

08 32 CD

08 33 78

08 34 06
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CIuI'! FM-DX
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TRUE 15 KHz CAPABILITY?
ONLY THE FM-DX HAS IT!

08 6D "5 08 7B 2E

08 6E CO 08 7C 2E

08 6F 78 08 7D CO

08 70 06 08 7E 78
08 71 26 08 7F 06

08 72 22 08 80 26

03 73 2. 08 8, , 6

08 7lf. 2. 08 82 2.
08 75 CO 08 83 "5
08 76 78 08 8lf. CO

08 77 06 08 85 78

08 78 C9 08 86 06

08 79 26 08 87 C9 Ret urn .from 2x2 alt ernatiu: board

08 7A 22 subrout i ne

•

: ~r"PS Bo x 234
:jlace- Middlebury CT 0676 2

........... .. ..... . ... ~ 15.

So<>d you. o .d • • " 'Goy _ S5000 i ... . ft'o... _ Ii••
"""'.m.....l>ip _ TNX _ co.....' WA2DKC _ La WA 2A JoQ___ E24

~:...l. :,~ ..
fiI.'- -~ "·
- , __, i

I
Il. nd;,"h lky oWne,"
(''''''''''Il 10 ,h. I 'L¥ I~ D l 'C KY. I.l""
nOlie moun, do.q: ncd '0 " se yo'" , ubbor
dUck)' .. ." . " "'1\1.1 mobile . n,,,,,no
SO ~ of hol d"'~ po"" " ~<1J on h..d.,o p'
Mald>cd ctlO., 10 (,t )'Ou, HT .nd p....
YId. ",lid mobil. con".:. ' 10 <oc<Ind
i,m.ll . n<! ,e""'''' !

Compl." ""'Un' . nd ..bl. '0 ...it
' . puify cilh", F.,y~ II ~C 0' S0 139 On
you, lin . .. S13.9S e• . ppd.
A" <",,,y roli-up whip fo r eo,;"
pac'k ;"!' $4.9 5 ,~ , ppd .
("""o k 01 ~to '0

110,234
Middleb" r)' CT 06 16 2

(2 03) 7S8-9226

_ MULTI-BAND ANT ENNA _
T RAPS

... ..... .. ... ......

FG -5 I'll' rOled Ir>f" fOl 80· \0 mo' I:I'
.l· "" $11.95 p;lir ppd
~G-4 KW .. ,ed U'p< (0 ' 4()' 10 lflO1Ci
<j·.l.m• . . . . . . ... .. . 41 1.9S ... it ppd
NG-5 300 .... 1I u,ed llap' fo , Ill- t O
""". .. 514.95 FOir??,!
NG-4 :lOO..-.n ... led U.I"" fo, 4ll-10
......... . . •. .•. 514.95 pai: ppd.
l'S-2 "". ..hCl·proof .cn'••·
;n'\U Ia ,I~' ..•. . . . . . . . .. SS.9S .;.~ p~.

Smndod CnppC1.wd d nil to I<n8' 1> '
5b<tnd . . . 56.$0 +$I . lI PS
4 hin d . . 53.50 +$1. lIl' S

. '

Just take a look at the adjacent channel rejection curve of the Clegg FM-DX 16-pole
filter. Then compare it to the rejection cur ve of the typical filter. You can see
immedia.tely why the FM-DX is considered the only a-meter transceiver with true 15
KHz capability. Because the 16 pole filter provides the necessary adjacent channel
rejectiontolet youcopythat weaksignal. even when a powerful"l ocal" goes on the air
only15KHz away. Andit's nowonder-when actual testa showrejectionat~ 10.5 KHz
is better t han 90 db. Withthe optional FM-DX 16 polemter, you can work any open
chan nel-c-anytfme.

If you're in an uncrowdedarea.you can use tae standard a-pole monolithic crystal.
filtersupplied with the FM-DX. Rejection is 40 dbat ± 13KHz. Thenif the band becomes
crowded in the future .youneedn't be concernedabout obsolescence. The16pole filter is
always available from Clegg ready for factory installation.

Forfull2-rneter capability-now--or in the future ,you're in complete controlwith a
Clegg FM-DX 2-meter transceiver. Synthesizedfor total bandcoverage in 5 KHz steps.
with standard and "odd ball" repeater spUts,you can tell at a glance your exact
frequency from the bright digital readout. I

AndtransmlttJ.ngpower? Withan FM·DX you've got it. Forty wa.tts plus to your
antenna.. Clean. WIth rock-like st&bll1t):

Compare t he FM·DX with any th1ng you've ever worked or heard. Then check the
price. Only499.00. Theoptional16pole filter only5100. Ororder the FM-DXwith the 16
pole ftltep factory installedbeforeDecember 31a: the extra-savingsprice of535.00. For
complete tnfurmatton on the FM-DXcall ton free 1-800-233-0250. ( In Pennsylv&n1a call
colleot 1-717-299·7221) Or send a postcard to Clegg Communications Cnrp.. 1911 Old
Homestead Lane,Greenfield Indust rial Park East, Lancaster, Pa.17601

•

•

•

••
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CANADIANS!
Eliminate the Customs Hassles.
Save Money and get Canadian
Warranties on IMSAI and 8-100
compatible products .

IMSAI 8080 KIT $ 838 .00
ASS . $ 1163.00

(Can. Duty & Fed. Tax Included).

AUT HOR IZED DEALE R

Send $1.00 for complete IMSAI
Catalog.
We will develop complete applica­
tion systems.
Contact us for further information.

Rotundra ~
Cybernetics ..

Box 1448, Calgary, Alta. T2P 2H9
Phone (403) 283-8076

R13

MEMPHIS, TENN ESSEE

NO MONKEY BUSINESS!
(A) Comp lete Service Facilit ies
(B) Good Deals on most Brand s
(C) Shipping within 24 Hours
(D) All inquiries handled by Active Hams with

over 20 yea rs experience in ham radio
CALL TOLL FREE

1-800-238-6168
IN TENNESSEE, CA LL 901452-4276

MONDAY - SA TURDA Y 8:30-5:30
FOR YOUR SPECIAL.

W4G D CUSTOM HI GH POWER "AMPLI F IERS G-12

Write : 3202 Summer Ave., Memphis, Tennessee 3.8112

Name: _

City: State: Zip: __

Address : _MArL~To:

~...
: ELECTRONICS. INC. OEPT. 10-H. 1020 W.WILSHIRE BLVO., OKLAHOMACITY. OK 73116 :.... ............................ .................. ........ ...

Don Lancaster's ingenius design provides software controllable
options including: ., 'TEii'ME MOREi····· ·· i'j '~~~. ~~~~. ~~;~~~~.....~~':
•Scrolling • Full performance cursor () Send instruction manual for the TVT-6 Kit with full operational det ails;

$1 enc losed . .
• Over 2K OIl-screen characters with

only 3MHz bandwidth
• Variety of line/character formats

including 16/32, 16/64 even 32/64
• User selectable line lengths
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tr ol switc hing for the ter­
min al. A neat little t wo-po le,
five-position rot ary swi tch
was pro cu re d, wh ich pe rmits
separate simultaneous swlrch­
ing of ba ud rates at the TV
terminal and at t he serial co n­
tro l in ter face board on the
computer. Fig. 1 shows t he
panel layou t for anyone who
wou ld like to cold co py what
h a s proven to be very
efficient. Th e seven momen ­
t a ry c on tact push-button
swit ches on t he left are fo r
t he cu rsor co ntro ls.

Sp ace is provi ded fo r an
add itional switch or ind icator
at the lower left of t he pane l,
if a need sho uld deve lop late r.
The t wo-po le, five-position
ro tary baud rate selector
switch is loca ted in the upper
center, with a terminal ready
indicator LED locate d below

trol in terfa ce board. it. On the right side , six
Investi gat ion of th e sys te m s ing le- pole, s ingle -thro w

design and subsequent d is- t oggle switc hes provide selec­
cussion s wit h some of th e tive -control of the Teletype,
helpful fo lks at S\VTPC ind i- the TV ter mina l, an d the tape
cated tha t probably no t hing recorder. Eac h pe ripheral is
wou ld be lost in irv ing, ex- . con t ro lled wit h t wo single­
cep t t he effor t. Hoping t hat pol e, single-t h row switc hes .
all ad vice was sound and t hat T his arran gement provides
I wouldn 't smo ke th e syste m, split bus con tr~and permits
I began t he projec t. The fo l- input and/o r output sele ct ion
lowin g paragrap hs outline th e of t he per iph era l , units de­
ste ps I to ok and th e results j _ .sire d. A single-po le, double-
achieved. They are in suffi- t hrow is sho wn in t he right-
d en t detail to gu ide anyo ne hand corner, which con tr ols
throu gh t he conversion. t he baud rate select ion at

5 . d I po int C on the serial co ntrol
te~ one .w~s t~ eve op a "' -i n te rfa ce bo ard. Changing

conven l~n t SWitc hing sys tem point C from lo w to high

~o r:;~ml t: f h contro ls the number of sto p
. angmg at e ba~d bits at th e com pute r. A sub-

rates, a~ t he compu ter serial s eq ue nt improvement has
control m~te rfac~ board.and at deleted t his control by re-
the T V ter minal, sirnulta- placi ng the t wo-po le, five-
neous y. . . . po sition ba ud rate selector
2. In terco nnect ing t he tape it h" lth th I

d h T I
T M - SW\ C WI a ree-po e,

recor er, t ee etvpe ' fi . . it h W· . f
th T V t . I d hive-posit IOn SWI c . iring a

e and mar, an t e t he cu rsor co ntro l pu sh-
co mputer; an b ' h . d ib d
3 C t I f hi h ni f utton swttc e s IS esc n e

. . on ro a w IC p l~ces 0 in t he T V typ ew riter docu-
equrp~en t . were on ll ~ e at menta tio n a nd won't be ad-
any given time fo r maximum . ()
fI ib ilitv i dr essed here. FIg. 2 a sho w,

eXI I Ity In operat ions . t he wiring diagram for the

To accom plish the mod ifi- two-pole, five-posi tion baud
cat ions at minimum d is- rate selec tor switch and sepa-
rupt ion to t he up and going rate single-po le, double-t hro w
syst em, I decide d to provide switc h. Fig. 2(b) shows t he
switches on the control pan el three-pol e baud rate selector
alread y in use at the T V switch, whic h also au tomat i-
term inal. T he co nt ro l panel cally switches t he baud ra te
al ready provided cursor co n- se lect ion at poin t C on t he

in fact, wer e bused and clear­
ly iden tified on t he mother
board and the CPU board.
Th e nex t ste p was to sett le on
an I/O for th e higher ba ud
rate , because the ASR 33
co uldn't hack it. SWT PC's T V
typewr iter, with t he optiona l
baud ra te generat or , appeared
to be the leas t exp ensi ve
route to obtai ning an I/O
wit h a 1200 baud capabilit y.
T hen th e only bottl eneck in
the system appeared to be t he
serial co nt ro l interface boa rd
(MP-C) in t he computer,
which do esn 't pick up the
higher ba ud rate, fro m the
mother board. Alas, wh y did
S\VTPC pass up the opportu­
nity to provide the user with
fu ll baud rate co ntrol (110 to
12 00 bau d) throughout t he
sys te m? Wit h the T V te rmin­
al, I now had 110 , 150 , 300,
600, and 1200 baud capabi li­
ty, with the except ion of th e
bottlen ec k at t he se rial con-

fo r your SWT P 6800

Super
Baud Bumper

CURSOR CONTR OL = EOUI P. CONT ROL

'~O'OO
0 0 0 0 "0- - ,~"" @ @ @ @
" er " u r rv r vrBAUD ".0 0 0 0 @ @ @, , 0 TE RM

'" OTH ER0
REA DY

Jack G. Star r WB4GXE
8221 Halpr in Drive
Norfolk VA 235 18

I was frust rate d by t he
time that was requi red to

load and punch 110 baud
programs on my SWTPC
6800 compu ter usi ng an ASR
33 as an I/O . So I took a long
loo k at t he alterna t ives of­
fered by SWTPC in t he com ­
puter documentati on. Sou th­
west had apparen tly se tt led
fo r a max im um spee d of 300
baud, using Kansas City Stan ­
dard aud io cassettes. Th is
wo uld allow loading a basic
length program in five min­
utes, instead of the f ifteen
minu tes req u ired at 110
baud . Th is wo uld be a signifi­
cant improvemen t , but, since
you' re faced with procure­
ment of addit iona l equipmen t
anyway, why no t shoo t for
something faster?

"A careful review of t he
SWT PC 6800 system revealed
that baud ra tes up to 1200
baud were presently being
generated in t he sys tem and,

Fig. T. Panel layout. H; home up cursor to start of page; EL =
erase screen to end of line; EF = erase screen from cursor
location on; U .= move cursor up; 0 = move cursor down; L =
move cursor left; and R = move cursor right.
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SER I AL
CONTRO L
INT ER FACE
BOA RDsm.l1j -----------,

S ia S ib l__J~~==±=~~
PT "0 'L _

TO TVT~ TO MOTH E R BOARO~ 1------
12 0 0 _ -'-' - ----. ' r- f------..-- 12 0 0 I

~600
f-.- 300 I

- f------..-- 150 J

~f-.- I I O I
"'-MOL E X CONN . I

I

-------jC?lL( i aoo
S ic I .PT "c'

- I 110
1

S ER IAL
CONTR OL
INTE RF ACE
BOARD

'"I P T '0 "L _
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Fig. 3.

Fig. 2(0).

JS· l

pin no. 9
pin no. 10
p in no. 11
p in no . 12
pin no. 3

Table I.

110
150
300
600

1200

Baud rate

Fig. 2(b). Note that switch S2 is not used in this scheme.

boa rd . Be sure to remove any te rm inal ready LE0, connect
jum pers you may have in- t he anode of t he LED to the
stalled at these po ints. Th ese te rminal ready co nnection,
t wo sets of lea ds shou ld be which is pin 2 of )5- 1 on th e
bu nd led or six-cond uctor TV te rminal. The cathode of
cable sho uld be used, to pro- the LED shoul d be grounded
vide a neat installat ion. See t hro ugh a 250Q , %Watt resis­
Fig. 2(a) or 2 (b). tor. The term inal ready line is

Step 5. Fro m switch 52 in limited to sensing and to a 5
Fig. 2(a), co nnect three wires mA current, so don 't forget
to t he switch. These wires all t he resisto r.

go from switc h 52 on t he Now, if you have carefu lly
control panel to t he serial checked yo ur connections,
control interface board of t he you are ready to chec k out
com puter, so co nsider bun- your conve rsion job . At t his
dling them wit h wires in step po int, you probab ly have
4 fo r neat ness. The center pin abandoned t he step by step
of t he switc h is connec ted to . proced ure and have ch anged
point "C". Th e 100 baud t hings aro und to su it yourse lf
speed side of t he switc h goes an d t hat's f ine. I did, too,
to " 110" adjacent to point remember ! But.-for th e more
"C", and t he "other" side of timid, I will go ahead wit h a
the switc h prov ides all other checkout procedure. These
baud rates and is connected tests assum e t hat yo u have
to ((300" adjace nt to poi nt <the optional baud rate genera­
"C" of t he seria l con t rol tor in your TV te rminal and
inte rface boa rd. that you have a digita l tape

Step 6. Co nnec t t he com- reco rde r (o r" have ~ 5'orrowed

puter side of switc hes 53, 55 _ one). Th e tests don't have to
and 57 together . Th is forms be performed in any par ticu­
t he "outp ut from com pute r" lar or der. Depend ing on th e
bus. Conn ect the computer periphe rals you have co nnec t­
side of switc hes 54 56 a nd ed, the chec kou t must be
58 togethe r. This fo rms t he arranged to sui t you r condi ­
" input to computer" bus. t ions. "'-
You have no w established In all cases, the inpu t to
common inpu t and outp ut compu ter side of the RS232
buses fo r t he compute r. Con-" con nections from the per iph­
nec t switc h 53 to t he input erals shou ld show a negati ve
side and switch 54 to the voltage when the per iphe ral is
ou t put side of th e TV terrni- switched on . Chec k eac h one
nal (TVT). Connect switches ind ividua lly at the inpu t to
55 to the input side and 56 to c om pute r bus to assure
th e out pu t side of the tape proper con nec tio n. If you
rec or der (TAP ). Connect don 't get a negative volt­
switc hes 57 to t he inp ut side
and 58 to th e output side of
the Teletype (TTY) . The
grou nds for all pe riph eral
devices and t he computer are
co nnected togeth er, as shown
by line G in Fig. 3.

Step 7. If you want t he

UTER

co ntro l pa nel.
Step 3. So lder on e set of

leads on the baud rate selec­
tor switch, Sl a. It 's suggested
t hat yo u co lor co de the lea ds
fo r t ro ubleshooting co n­
venience. Five leads go fro m
switch Sla directly to )5-1 on
t he seria l interface or UART
board of t he TV typewriter.
Connect ions are shown in
Table 1. A sixth lead from
t he wipe r of the switch goes
to gro und, because grounding
activates t he baud rate se­
lect ed by th e switch . See Fig.
2 (a) or 2( bl. de pending on
which swi tching arra ngement
you used .

Step 4. Solder the seco nd
set of leads on the seco nd
po le of t he baud rate selector
switch, Sl b, using the same
color code as used in Step 3.
Solder a female mo lex con ­
nector, that matches the pins
on the mother board, to t he
compute r en d of these leads.
Thi s con nector ca n be plugged
onto any vacant set of
pins from t he ba ud rate buses
on the mot her board. Th e
mo lex connector is available
fro m Southwest Techni cal
Produc ts Com pany, if you
can ' t fi nd it locally. Th e sixth
lead f rom the wiper of th e
second po le of t he bau d rate
selecto r switch, 51 b, goes to
point " 0" on t he serial co n­
tro l interface board of t he
SWTPC 6800. There are no
connections to " 110" an d
"300" adjacent to 'point "0"
on the serial contro l interface

I rv r I 0 I He I 0 I r r v

~" " t" s" sa ss

",- , '--TO COM P

I H SWTP C 6800 I FR OM COM PUTER

serial contro l interface board.
Th e perip her al un it selec­

tio n switches are st raight­
for ward on-off co nt rol of th e
inpu t and output of the
RS232 data to an d fro m the
units. A wiring diagram for
the switching is shown in Fig.
3. Add itiona l periphe ral de­
vices can be contr olled by
additional pairs of switches
on the control panel.

Th e actual con nections
that were made to t he com­
puter and the term inal will be
described fo r those who may
be hesitan t to ex perimen t. A
ste p by step test o ut will also
be described. The only draw­
back is t he add itiona l wiring
t hat runs fro m th e com puter
a nd the term ina! to t he
switc hes. A neat insta llation
can be had with average care.

Step 7. Locate a co n­
ven ient place fo r t he con tro l
panel. A word of caution:
Limit t he length of the wires
from t he baud rate selector
switch to t he co mputer to an
abso lute minimum. You are
deal ing with digital de vices,
a nd lon g lea ds leaving printed
circuit boards invite prob­
lems. I ex perience d none, bu t
t he possibility always exists.

Step 2. Layout t he
switc hing co nt rol t ha t best
suits your needs. Th e panel
layout in Fig. 1 ca n be used,
if it suits you, o r you can
come up wit h you r own.
Th ere is nothing cr itica l in
t he layout, only convenience.
Mou nt the switc hes in t he
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age, try reversing the leads
from the peripheral yo u are
testing.

Test 7. Open switches 53,
54, 55 and 56. Close switches
57 and 58 . 5et baud selector
switch to 110 baud . 5et
switch 52 to "110" . This
arrangement connects only
the Telet ype to the com­
puter. Test your Mikbug"
memory address fun ct ions ­
they should wor k normally.
If they don' t, you have prob­
ably reversed the leads from
the Teletype to 57 and 58, so
try reversing them. If yo u are
satisfie d at this poi nt, load a
machine language program
such as tic-tac-toe or black­
jack into the com puter via
the paper tape reader on the
Teletype. Open switches 55,
56, 57 and 58. Close switches
53 and 54. Set switch 52 to
"OT HER." Set baud selector
to 1200 baud. Type in "59"
and "G" on the TV terminal,
and the program should be
init iated at 1200 baud. Check
the remaining baud rates, 600
to 150, on the TV termina l.

Change 52 to " 110" , and
check the 110 baud rate out.
If this ste p has checked out,
go to test 2. About the only
prob lem yo u wo uld e n­
cou nter is reversal of leads
from switches 55 and 56 to
the tape recorder.

Test 2. Open switches 55,
57 and 58. Close switches 53,
54 and 56. Set baud rate
selector switch to 1200 baud.
Set switch 52 to "OTHER."
This arrangemen t connects
the "from computer" side of
the tape recorder and the TV
terminal to the co mpute r,
and it se ts up for a print­
punch operation, which will
transfer the program resident
in the co mputer to the tape
record er. Af ter yo u have the
program dumped to tape,
turn the computer off to
c lear the program from mem­
o ry. Power the computer
back up. Using the TV ter­
minal at 1200 baud , type " L"
to initiate the program load
funct ion. Open switches 53,
54, 55, 57 and 58 . Close
switch 56. Load the program

from tape into the com puter.
Open switches 55, 56, 57 and
58. Close switches 53 and 54.
Init iate the program at 1200
baud by typing "59" and
" G" . Go through the above
listed procedures fo r baud
rates of 150 th rough 600.
Then set 51 and 52 to " 110",
and check out the 110 baud
rate for dumpi ng and loading
of programs.

Test 3. If steps 1 and 2
were successful, let 's procee d.
So far we have checked out
the Teletype, the TV termi­
nal, and the tape reco rder,
individually. Now it's time to
t ry split bus ope ration. Set
the baud rate selector switch
and switch 52 to 110 baud.

Open switches 54, 55 and
56. Close switches 53, 57 and
58. We now should be able to
input data from the Teletype
keyboard and outpu t data on
the Teletype and TV termi­
nal, simultaneously. Try it and
see. This will only work at
110 baud, beca use that's the
limiting speed of the Tele­
type. Experiment with 'the'

other functions.
There are o bviously other

tests you co uld 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 yo u 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 5WTPC 6800, and
we succee ded!

Once again, if you are
reaso nably care ful you prob­
ably will have no proble ms.
Too long leads from the baud
rate switch to the computer
coul d cause problems, but
ch e c k for wiring e rrors,
switch setup errors, and/ or
reversed wiring before you
blame lead length. I hope t his
gives o thers as much fu n as
it's given us. I wou ld like to
see what co ntrol panel and
switch ing arrangements you
come up with, so ho w about
dropping me a line and send­
ing me a picture? •
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TELETYPE© MODEL 33 ASK
INCLUDI NG PACKI NG

F.O.B. · N.J . FACT ORY

eo lUPUTER I/O eo~II'J,ETE WITH:

$840 0 0

L(lfiK! Hard to

• Tape Punch • Hcadv 10 Go
• Tape Rt,adt,r' • Line/Local Wind

• Guar'anleed :~O Days
•

Get Parts & Supplier lor 33ASI?/KSI?'r

$160.00

$ 35.00

$ 55.00

$258.00

S 35.00

S 14.00

$ 32.00

S 22.00

S 55.00

s 50.00

s 45.00

CO MPLETE COVER READY TO INSTALL

INCLUDING ALL "s .

COPY HOLDER (182036)

TAPE UNWINDER (12") .

WINO UPPAP ER TAPEWINDER .

ELECTRICTAPE WINDER

ELECTRIC PAPER WINDER (LPW-300) .

DECTYPE READER RUNCARD .

ACOUSTIC COUPLER

DMNITEK 701A

READER POWER PACK(182134)

STANDARD EIA INTERFACE

ACOUSTIC COVE RSwith FAN.

PAPER - WH ITE or CAN ARY
(\:: $22.00/ 12·5" diam. rolls.

BLACK NYLON RIBBONS
., ~ ~ SINGLE SPO OL $11/ 00z. .

~~:5~~~',\- J\ \ DOUBLE SPOOL $15/Ooz.'r .- ANSWER BACK DRUM (l a082l ) $7.00
CODED (SPEC IFY CODE) $10.00

DOME LID (181137)$5 .75--
BLANK PLATE (181910) $7.00*
KNOB (181824) $1.00
KEYTOPS (YOUR CHOlCE) 60cea.
ONEPIECE COVER (187300) $22.00"

UCC-6 L1 NE·LOCA l $150.00
UCC-3 FORTWX $150 .00
FRONT PLATE (181812) $2.50

DATA SETS 101C FOR TWX $450.00
NEW105A FOR TWX $300.00

PAPER SPIN DLE (181043) $1.25
TAPE SPINDLE (182918) $1.25
PLATEN KNOB (18( 039) $1.00

PAPER TAPE

28 ROLLS 1 CARTON $32.00
7 ROllS 1 BOX $10.00

MYLA R 1 ROl l $23.00 /
REPER F COVERS (182109) $3.50"

Replacement UPE-800 PUNCH $75.00
CHAO BOX {1829651$3.50

Replacement UX800 READER$50.00
REPAINTED STANOWITH FEET -

(183246) $30.00

FEETALONE (183243) $12.00/Pr. ::===-~~.\
LINE COR D (182510) $3.25

If yon don 'l see what you need, CALL 01' WRHEl o If its for TELE'rYPE@We Have II.

TELETYPEWRITER COMMUNICATIONS SPECIALISTS
550Springfield Avenue BerkeleyHeights,N. J. 07922

(201) 464·5310 • TWX: 710-986·3016 • TELEX: 13-6479
Deaf lineTTY: 20].464·5314

SUBSIDIA RY OF VA N T SLO T ENTER PR ISES, IN C

" PLEASE NOTE
Due to increased costs of processing orders min­
imum orders: $10.00 cash or check, $25.00 charge.
All orders shipped UPS. Please include sufficient

postage. '. T13 .

119



relax with ham chess

Rus W9CQD playing radio chess.

QRZ

while until someo ne e lse
checks in and asks for a chess
game.

. Ano t her frequency to
mon itor , starting a bout noon .
is 72 35 kHz. There is a pretty
regu lar group on every day.
and they will welcome some
fresh talent. Evenings, a fter 7
pm, try around 399 0 kHz and
3928 kHz for two othe r
info rmal, fr iend ly ga therings.

Now fo r some ti ps on
beat ing t he dipo les fo r o p­
ponents on your own. First ly,
bring up th e subject d uring
your usual QSOs. It 's surpris­
ing ho w many hams you will
find who know how to play
and might be intereste d in a
game. If they do n 't have time
immed iately) t ry t o arrange a
schedule. Check in any traffic
net , and ma ke a req uest for
chess players. Always move
off frequency qu ickly. Decide
beforehand where yo u want
to move so yo u will not hold
up.the net. Contact any local
amateur radio clu b. Leave
your phone number with the
off icers, an d ask them to
inqu ire of their membership
whether anyo ne would li ke to
set up a sch;crUTe. Put out a
call on 2 meter FM repeaters.
Again, always arrange to QSY
quickly when you make con­
tact with a player. Ask yo ur
op ponents if they know of
anyone else int erested in
playing rad io chess. Keep at
it, and soon you 'll have a
goo d list to choose from.

Now fo r some hin ts a bo ut
actua l play. It may be a litt le
hard to mainta in co nce nt ra­
t ion... becau se of noise or
QRM. Remember, thi s is for
fun, so enjoy it and do n 't fret
about losing a game or two.
You'll find a great variet y of
skill in the various cha t­
lengers, so if yo u are up
against an excellent player ,
don't prolong a game whe n
yo u are do wn one or more
pieces. Resign and start over
rather th an try to make h im
mate you. He 's more a pt to

. be willing to play you again.
AIways sco re the game,

th at is, write down the
mo ves. This helps if yo u have
a m ix -up and wan t to
straighten out th e board. Say

Midcars, 7258 kHz; Eastcars,
72 55 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 yo u
mak e contact arran ge to QSY
and star t you r game. if you '
don 't make contact ask t he
service control to list your
request or just monitor fo r a

P-K4!- -

radio chess goi ng on in the
ham bands. If you Ii ke chess,
why not jo in in? Yo u don't
have to be an ex pert , you just
have to like the game. Corn­
bini ng two interests makes
them even more en joyable.

O K, yo u say, I like chess.
Where can I find a game on
the rad io? First of all. he re
are som e freq uencies where
chess players can be fo und :

A vid ch~ss players will
recogmze P·K4 as the

opening Bob by Fischer uses
in t he major ity o f his chess
games. What 's yo ur favori te ,
and have yo u tried it on ham
radio? Th ere is plenty of

Russell C. Park er W9CQD
78 14 Keeler
Skok ie IL 6 0076
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your mo ves t wice and always
ack nowledge t he ot he r fel­
low 's mo ves. In radi o chess
yo u have t he opport unity to
move the pieces aro und to see
how a particular posit ion
loo ks, and it is easy to fo rget
t o move a piece bac k to t he
right square. Try to avoid t h is
if you can. Yo u cer tain ly
wo uld not be allow ed to do it
if you were play ing across t he
board. It becomes a bad habit
as we ll as leadi ng to messing
up t he board.

Don't be afra id to play

because yo u don 't kno w
chess notation. It ca n be
learne d in a few minutes. Ask
an ex perience d playe r to
exp lain it or check any ele­
men tary chess bo ok at yo ur
local librar y. Tr y no t to talk
t o yo ur opponen t wh ile he is
co n t e m p lat ing his move.
Som et imes it helps to keep
t he fre quen cy clea r if tw o or
t hree games are go ing on at
th e same t ime. It ma y be a
little hect ic at the beginni ng,
but after the moves sta rt
slow ing do wn) yo u' ll be able

to main tain the freq uen cy
since someone will be making
a move more fr equently t han
if on ly t wo were play ing, and
it wo n 't seem like t he f re­
quency is clear. Explain to
polite ham s who ask if th e
f requen cy is in use th at you
are playing ches s and a re
quiet bet ween moves.

Don 't rule o ut CW for
yo ur gam es. Th ey can be just
as reward ing as phone. Also,
look out fo r t he ladi es. Th ey
play, too, and some are excel­
lent players.

When yo u get est ablishe d,
why no t go for PAS - Played
All States? DX hounds will
find over seas players, t hou gh
t he ba nds may no t ho ld up
for the lengt h of th e game.
You ma y want to adjo urn a
le ngt hy gam e and f in ish
ano t her day, another reaso n
to write dow n th e moves. No
reason no t to t ry SSTV or
RTT Y eith er.

And who knows' When
you get a winning strea k
goi ng, t ry fo r a phon e patch
to Bobby Fischer. -

80-40-2 0 -15 _10 meter ban ds. Com plet e . $39 .9 5
4 0-2 0 -15 .10 me Ier bands. 54_ft. ant • . . ... .•• . . $38.95
2 0 _15_10 m eier ban ds. 2 4 _ft . ant • . . . .. . . . . . . . $ 3 7 .9 5

omp lete as show n t ota l le ngth 10 2 f l. w ith 9 0ft. o f 52 ohm
RG5 8U coax and P L 2 5 9 conne ctor . Hi_im p act mo lded re so _
nant t ra ps. (w t . 3 c z. ' ''x 5" long~ You jus t tune t o desired
ban d f or ex c ell en t repor lsl E X CELL ENT FOR AL L WORLD
- W IDE RECEIVE RS A N D A M A TEUR T RAN S M ITTER S .

Bu y a tube of toothpaste on th e basis of ou trageous exaggerat ions as
to w hat it'll do for your social life and it still may clean your teeth.

BUT if you buy a lin ear amplifier on the basis of toothpaste cl aims - or
ambiguous specification s - you may end up with a real turkey! _" ,

Don't BuyanAmplifier on
ToothpasteClaims

~tJi{;/ '
--...~

FO R AL L AMATEU R HI"
TRANSM IT T ERS GU A R A N _
TEED FOR 1,0 0 0 W A T T S
POWER. LI G HT, NEA T
WEAT HE R PR OOF.

5 B AND OP ERAT ION_
ON L Y ONE NEAT SM ALL
A NTEN N A . FOR C O NG­
ES T ED HOUSING AND
APAR TMENT DWELLERSl

SEN D ONLY $3.00 (cash , c~ .• mo.) and pay postman balance
COD p lus pos t age on arr iva l or se nd lu ll pr ic e lor pp. del .
B ANK A M ER IC A RD M A S T E R C H A RGE by m all or
Ph 308. 236 _5333 Fre e In fo . avallab le only f r om .

W ESTERN EL ECTRO N ICS Dep t. A7_ 11

K ear ney, Nebras~a . 6 884 7 W18

F or NO VI CE AND ALL C LASS AMAT EURSl NO E X TRA
TUNERS OR G A DG ET S NEEDE D! ELI M IN A T E S 5 S EP ­
A RA TE ANTENN AS W IT H E X C EL L ENT PE R F OR M A N C E
GUAR ANTEED. CAN BE U S ED IN ATTIC S, T OP S O F
BUILDI NGS OR A S V ,s I N M IN IMU M SPA CE , ETC . N O
H A Y WI RE HOUSE A P PEARANCEI E A S Y IN STAL L ATI O N l
F U L L DETAILS F URNIS HE D.

* You asked for it!
A $70.00 digital multimeter kit
No w t here's just no excuse fo r no t

havinq a d igita l m u lt imete r at ou r low
p rice. Ou r unit is based on t he fa mous
$29 .95 DVM kit yo u have he ard about
and has the fo llow ing feat ures:

than 0. 3% ac­
to 750 volts

Large dIfferences In quahty and pertormance eXIst amo ng
so- called "2 KW PEP " amplIfie rs. Thinking of buying
anolhe; rrooertnats "jus t as good ' as an ALPHA? Better
thoroughly InveslLgal e Ihe manufacturer s reputat ion
and w~at. exac lly, .s promised In hIS spe Cificat ions and
warranty , Unless, of cou rse. you I I~e sU'prises

EXA MPLE _ Pow er Output & Efficienc y
An ALPHA 76 runn ing key-down at one kllowall DC Input
del i~e r s well ove r 600 watts rf ou tput, averaged over Ihe
160 Ihru 10 meier am"leur bandS, Another current model
. deluxe" hnear managed less Ihan 400 watts a ~erage oul­
put In Identical tests uSing Ihe same InSlrumentatlon. You d
never suspect il trom reading the manufacturer s c laims

Irs understandable w~y certain of our compe titors hedge
I~e ALPHA 76's lorty-l ive pound Irans form er alone weighs
as much as som e of t~e complete linears for whoch they
claim capability equa l 10 the 76's , And every ALPHA pow er
translormer ISet1lclen lly cooled by ETO's exclUSive ducted
air sys lem , You Owe il to yourse ll. t erore buying, to check
how (if at all) Ihe sma ller translorm ers In those other
desk-top Iinears are coo led

and specs.,: a'l'l ~b e deflc,ency was largely conce aled by
gross errors In the Internal metering crrcurte!

EXA MPLE _ Duly Cy cle
RatIngs ~(e somet,mesa mb'guous and can be misleading
One prominent amplifie r manufacturer rates hiS des~

model for full powe r In ' Intormil1enl amateur service ," (JlJst
how inlermitt ent he doesn't say, ) Another manufacturer
hedges hiS "con llnuous " rating WIth t ime Ilmi iS for one
model, but nOI lor a second mod el

ALPHA spec s say clearly. "~ Time LImit.'" And avery
ALPHA is back ed by a la clo ry warranty that e<tends 18
mon1hs _ Sl< t,mes as long as other " mp lll i" r wa;r anhes '

To get the facts about whal an ALPHA linea; ampMler can
do >nyour stalion ,call or wrlle your dealer or ETO d" eCl for
de tailed literature An d ask lo r a free copy 01 our newly '
updated gUide 10 compa nng lineaos

ALPHA: Sure yo u can buy a cheaper li near. . . Bul ls
t hat reall y whal you wanl?

ElDEhrhorn Tec hn ologica l Op er ations, Inc .

P.o. Box 70K Canon City, Colorado 1)1212 nOJ) 27~J-l61 :l

Gary McCle llan and Co . Box 20B5
G l 1 1001 W . Im p e rial H w y.

La H ab r a CA 90631
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- battery power keeps it trucking !

Goes Mobile

Digital Timer

base at th e lo wer rear corners.
Two switches were installed
in th e botto m of the bo x. A
push-button switch as used in
a table lamp turn ed the 12
volts from the car battery on
and off at a touch of the top
o f the metal bo x. At t he same
t ime a microswitch made up
of two miniatu re micros fas­
tcned toget her and o perated
by a common push-button
served to mom en tarily co n­
n ec t t he h ou rs-set a nd
minute-set pins of the clock
chip to the posit ive supply
voltage which then would
start th e seco nds counting.
Th is inte rval timer has been
in usc fo r a cou ple mo nt hs
now and has not been caught
giving a fa lse reading.

Wh e n power is inter­
rupted, a 50250 cloc k chip
will ret urn to either 12:00:00
or all ze ros , depending on
whet her it is used as 12 hour
time with a 60 Hz t imebase
or-24 ho ur t ime with a 50 Hz
t ime base. Some day I will get
a CMOS 50 Hz t imebase and
go for the 24 hou r format. At
th e p re se nt, star ting at
12:00:00 is, a bit awkward,
especia lly ar;und no on t ime.

Why didn 't t he original
t imer work ? My best guess is
tha t since the 740 0 series ICs
need ed 5 volts , which were
obtained through a 309 regu­
lator IC wh ich. uequires at
least 10 volt s for sta ble regu­
latio n, t hen proba bly the
star ter p ulled the voltage
down to or near th is po int
an d caused the confus io n.

Th e clock chip and t ime­
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
real ly too k place there was
that dur ing the f irst lash-up
a nd test per iod I found a box
mad e of thin ca rdboard that
just fit th e circuit boa rds. The
t imebase was wra pped in
cru mp led newspaper and
shoved dow n in th is card­
board box. Th en came the
main circuit board wit h t he
cloc k chip on it , and t he
readout board was last with

may be not. So back to the
old think tan k and, 10, t he
perfect int erval co un te r was
bor n.

An order was sen t "off to
S. D. Sales for th eir current
clock kit using a 50250 ch ip
and a 60 Hz CMOS t imebase,
which was th e one being ad­
vert ised a t the t ime. The two
k its were assem bled and
mounted in a small 1O!4 ~m·
wide by 4 cm high by 11 cm
lon g metal box hinged to a

kits, I was captivated by t he
f lying numbe rs, an d it was
easy to con vince myself t ha t I
needed a time period co unter
in my service truck.

So I bu ilt up ou t of 7400
series ICs a 3 digit timer to
count the t ime I was on a
service call. Th is worke d
quite well unt il th e engi ne of
th e tr uck was started dur ing
the cou nt ing period. Then t he
readouts would maybe sho w
co rr ect t ime interva l or

Photo b y Wally Blackburn K7SEG

Fran k W. Knottingham K 7QCM
P.O. Box 734
Gold Beach OR 97444

H aving built the frequen­
cy counter wri tten up

by Thomas Harper and pub­
lished in the August '73 issue
of 73 Magazine, th ree alarm
clo cks fro m the 50250 chi p
ou tward and five of t he 5314
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t he readout board plugging
th e whole box top and t he
switches dan gling. This lash­
u p was t ied to the stee ring
post and put through t he
smo ke test in t his unfi n ished
co nd ition. When it loo ked
like everything would work, a
metal box was made to just
cover the cardboard box; a
hole drilled through th is
received the push-push power
switc h, which in tu rn held t he
works in the metal box. An­
other hole permitted the
power wires to be led out and

the two microswitches to be
wired outside of t he box .

The choice of switc hes is a
determining fac tor in the
placement of t he micro­
switches and the leve r arrange­
ment. In th is case the t wo
microswitches were lightly
hinged to the box by putt ing
small screws in the plate of
the switc h pair and the
push-butt ons of the switches
up against the box. The wires
are stiff enough to provide
t he necessary force to close
t he switc hes. If the larger

micro switc hes req uiring more
force to t rip th em were used,
it would be necessary to pro­
vide a spring to supply th is
force , as a push-push switch
needs an overrun . on the
stro ke to trip it. Th e hours
and m inutes switch can be
closed first , but has to give
dow n e no ugh fo r t he
push-push switch to tu rn the
power on.

T he c u rre n t available
50250 cloc k chip seems to
have turned into a 50252,
possibly an updated version.

There may be other clock
chips which will work, but
remember the requir ement:
The readouts must go to zero
when the power switch is
opened and closed again.
Many of the clock chips will
sho w some random number
which, of course, is unsat is­
factory.

A one finger push dow n
toward the base will sta rt this
t imer co unt ing the seco nds,
and another push will turn
t he w ho le t hi ng off
again. •
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The ST-5000 from HAL

•

$275.00

The HAL 5T-5000 sets the pace fo r an economical
de modulato r/ keyer for ra dio-teletype {RTTY). All th e fea­
tures yo u need for recept ion and transmission of HF a nd
VHF RTTY a re here.

The demodulator features a hard-limiting fro nt end ; -'
active filter d iscriminator , and active detector ci rc uitry for
wide d ynamic ra nge. Au tosta r t and rrlOto~ co nt rol ci rc u itry
make for easy VHF a nd HF autostart operation.

Convenient front panel switches a re p rovided for 850
and 170 Hz s hift , normal or reverse sense, autostart o n/off,
print - line o r local, and power o n/off . 425 Hz press
transmis sions ma y also be copied with the Sr·5000. High
voltage 60 rna . loop output as well a s low- level RS-232
compatible o ut pu t a re provided by the demodula to r .

The a ud io keyer section of th e ST-5000 generates
s ta b le , phase-eoherent audio tones: Tra nsmis sion is a
s imp le matte r of applying these to nes to yo u r HF SSB or
VH F FM tra nsmitter ,

The ST-5000 is housed in a n a ttrac tive blue a nd beige
cabinet and is backed by the HAL Communica tions one
year warranty .

For complete specs on the HAL 5 T-5000, write or call
HAL tod ay.

Also add $3.95 per unit for
special delicate equipment packing,
insurance, and postage.

Send via Air Mail or Parc el Post to:

Do a PC layout using only a
drill press and a set of
Stahler Drill/M ills. 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 .

PRINTED CIRCUIT
SUPPLIES

custom cal sE:rvicE:
Ga ry McClellan a nd Co .
PO Box 2085
1001 W. Imperial Hwy.
La Habra CA 90631

ATTENTION GARYANO SABTRONIX
OWNERS!

. . . .Come let us tweak your
pots! If you [ust bu ilt th e Gary
Model 101 or th e Sabtronlx model
2000 we can calibra te it for you to
factory specs.

We use custom bu ilt lab calibra­
t ion equipment designed exp ressly
fo r t hese meters. You get a pro fes­
sional job!

Sabtronix 2000 $24.95
Gary model 101 $10.95

PC Techn iques Booklet,
Positive Resist instructions,
and catalog: $1.50

TRUMBULL COMPANY
833 Balra Dr., EICerrito, CA 94530

HAL Communications Corp., Box 365 , 807 E. Green 51.
Urbana, Illino is 61801 • Telephone (217) 367-7373 H 6
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WE HAVE WHAT YOU REED AT•••

YD-844
Dynamic Mike

ADVANCED COMMUNICATION
EQUIPMENT •QTR·24

World Clock
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Left to right - FAG-?, Solid State Synthesized Communications Receiver' FR-101 Digital, Solid Stale Receiver . SP-101B,
Speaker . FRM101, Digital Solid State Receiver . FL-l 01, 100 W Transmitter ' FL-2100B. 1200 W PEP Input Linear Amplifier

Left to right - FT-620B, 6 Meter Transceiver . y p·150, Dummy Load Wattmeter . VQ.l00,- Monitor Scope' FTV-250,

2 Meter Transverter • FTV-G50, 6 Meter Transverter • FV-l 01B, External VFO • FT·101 E 160· 10 M Transceiver
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Left to right - YC-60 1, Digital Frequency Display . YC-355D, Frequency Counter . FP·301, AC Power Supply. FT-301S
Digital. All Solid State Transceiver . FV-301 , External VFO • FT-221. 144·148 All Solid State All Mode Transceiver

USED GEAR • TRADE UP • FREE UPS SHIPPING ON PREPAID ORDERS
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$79_00PS·5

TR-12oDA $249.00

2M MOB ilE /BAS E FM TRANSCEI VER. Ignit ion
interference' control. 2 pole Xtal filter in IF rcvr.
Protection for final stage t ransistor & reverse
polarity connect ions. Priority Ch. switch. Quick
release mount. LEO CH . indicators._S_wilchable
10\'V or 1Woutput. ---

S-599-S19.94 R-5990 -S499_00 T-599'-S499.00

SSB TRANSMITTER. 3.5 to 29.7 MHz. Stable
VFO. 1 KHz dial readout. 8 pole Xtal filter. AM
Xmission available. Built·m AC pwr supply. Split
frequency controlavailable.

POWER SUPPLY FOR
TRB30o. Designed espe­
cially fot home UTH.

SSB TRANSCEIVER. Pl l RF Monitor Noise
Blanker. Digitl l hold locks counter & display at
any frequency, but allows VFO to tune normally.
True RF compressor adjustable speech processor.
IF shift cont rol. RF attenuator. VOX, GAIN,
ANTI VOX and VOX delay controls. RF negative
feedback. Optional digital readout. DRS Dial. High
stability FETVFO .

$399.00

THE PACESETTER
IN AMATEUR RADIO

SP·S20 $22.95
Optional external speaker for better readability.

TR-74ooA

2M MOBilE TRANSCEIVER. Synthesized Pl L.
Selectable output, 25 watts or 10 watt s. 6 Digit
LEO freq. display. 144·148 MHz, 800 CH. in 5
KHz steps. 600 KHz repeater offset. Continuous
tone-codedsquelch (CTSC). Tone Burst.

TV·502 5249.00
TRAN 5VERTER. Puts you on 2M the easy way.
144·145.7 MHz or optional 145-146 MHz.

COMMUN ICAT IONS RECE IVER. 1.8 to 29.7
MHz. WWV and CB band. 50 MHz, 144 MHz con­
verter optional. Stable VFO & oscillator for 5
fixed cheneels. 1 KHz dial readout. Xtal filters
(SSB/8 pole. CW/8 pole, AM/6 pole). Squelch.
S meter. Noiseblanker.

S39.50

$599.00

$649 _00

TS-7ooA

TS -5 20S

SSB TRANSCEI VER. Proven in the shacks of
thousands of discriminating hams. field day sites,
OX and contest stations and mobile installations.
Superb engineeringand styling.

2M All MODE BASE!MOBllE TRANSCEIVER .
SSB (upper and lower), FM , AM and CWoACand
DC.4 MHz band coverage (144 to 148 MHz). Dial
in receiver frequency and TS-700A automatically
switches xmitt er freq. 600 KH z for repeater
operation. Xm it , Hcv capab ility on 44 Ch. with 11
xtals.

Me-50

Dynamic microphone designed expressly tor ama­
teur radio operation. Complete with PIT and
LOC K switches. and a microphone plug. (600 or
SDk ohm)

PORTABL E 2M FM TRANSCEIVER. 12 Ch.
capacity. Removable telescopingantenna. External
12 VDC or internal NI-CAD batteries. 146·148
MHz. 6 CH. supplied. Switchable 2W or 400mW
output.

Al l BA ND COMMUN ICATIONS RECEIVER.
AC. batteries or external DC. 170 KHz to 30 MHz
in 6 bands. Foreig n broadcasts or ham radio in
AM, sse and CWoDual gate MOS/FET transistors
& doubte conversi on. Band spread dial. 500 KHz
marker.

$239.00R·30n
$229_00TR·220M

VFO·820

Designed exclusively for use with TS·820. RIT
circuit and control switch. Fully compatible with
optional digital display.

VFO-52o (Not Shown) $116.00
Solid State Remote VFO. RIT circuit with LED
lndicator.

MASTERCHARGE & BANKAMERICARD ACCEPTED

HAMTRONICS
DIVISION OF TREVOSE ELECTRONICS

4033 Brownsville Rd • Trevose, Pa.19047
(215) 357-1400/(215) 757-5300



5599.00

$699.00
5229.95

512.95

5100.00
57 .00

$150.00
546.95

$120.00
5240.00
$120.00

$72. 00
584 .00
$19.00
$39.00
$4 9.95
510.00
$4 9.95
$ 10.60
$ 13.25
$14.60
$26.60

$ 26.60

$350.00
5629.00

52950.00
$599.00

570.00
570.00

--.

General Coverage, .5 to 300 MHz
Programmable, Solid State
VlF-HF Digital Synthesized SSB,
AM, CW, ISB, RTTY
Coline. HF . 160·10M
Noise Blanker f or R-4C
Noise Blank er for SPR-4

C·line. HF. 160-10M

80·10M. SSB, AM, CW
2M, FM, 12 CH. Portable
Mobile /Dash /Desk Mount fo r TR ·
33C
Pluq-In Noise Blanker for TR-4
Series .....
Mob ile Mount for TR-4
Remote VFO for TI:l·4 CW
Crystal Control for T R·4

Antenna Matching Network. 200W
Antenna Matching Network. 1 GOOW
Remote Control Antenna Switch

RF Wattmete r, 1.8 to 54 MHz
RF Wattm eter, 20 to 200 MHz
Hand Held Microphone ..
Desk Top Microphone
Pushbutton Encoding M icrophone
Head Phones - ..
lOW, 2M Ampl ifier
300 ohm High Pass TV Set Filter
75 ohm High Pass TV Set Filter
Transm itter Low Pass Filter .l00W
Transm itter Low Pass Filte r. 10 00W
Transm itt er Low Pass Filter. 1000W .
lOOW,6M

R-4C
4NB
5NB

REC EIVERS

SSR-l
SPR-4
DSR-2

TRANSMITTER

T-4XC

TR-4CW
TR-33C
MMK-33

TRANSCEIVERS

MMK-3
RV-4C
FF-l

SYNTH ESIZER

LINEAR AMPLIFIER

34PNB

MN-4
MN·2000
RCS-4

MATCHING NETWORKS

KNOWN FOR QUALITY
THROUGHOUT THE WORLD

FS-4 General Coverage for 4-Li ne and
SPR-4 $250.00

l -4B linear and w/power supply & tubes 5895.00

W·4
WV-4
7072
7075
1525EM
HS-l
AA·l0
TV·300·HP
TV-75-HP
TV-42-lP
TV·3300·lP
TV-5200·lP

USED GEAR • TRADE UP • FREE UPS SHIPPING ON PREPAID ORDERS
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COLLINS AMATEUR EQUIPMENT

DL·1 DUMMY LOAD
5270 .00

-.
]128-5 VFO CONSO LE

51212 .00

75S-3C RECE IVER $2504_00
Sharp select ivity . 5S B, CW and RTTY. Single co nt rol.r eject ion
t uning . Va riable BFO . Option a l mechani cal filters for CWo
RTTY and AM. 2.1 KHz mecha nica l filt e r. Zener regulated
oscillators. 3 -posit ion AG e .

30l -1 LINEAR AMPLIFIER __. $1536.00

1000 watts PEP on SS B and 1000Averageon CWoSingle con­
trol reject ion tuning (50 dB). Variable BFO. 2.1 kHz
Mechanical filter. Zener regulated osci llators. 3 position AGe.
Excluls ive comparator circuit.

• ]128·4
SPEAKER CONSOLE

5546.00

]02C. ] DIRECTION A L WATT METER
$360 .00

•] 128 -] SPEAKER
580 .00

•

•S16F.2 A C POWER SUPPLY
$440 .00

MASTERCHARGE & BANKAMERICARD ACCEPTED

32S-3A TRANSMITTER $2597.00
Co vers all ham band s bet ween 3.4 MHz and 30 MHz. Nom ina l
output of 100W. 175W. 5SB and 16 0W CWo Dual co nversion .
Automa tic load co ntrol. Rf inverse feedback. CW spotting
co ntrol. Collins me chanica l f ilte r.

KWM-2A TRANSCEI VER $3533.00
Unmatched for mob ile and fi xed st at ion application s. 175W
on 5SB, 160W o n CWoSwit ch select up to 14 optiona l Xta ls .
Can be used for RT TY . Filt er ty pe 5SB generat ion . Automat ic
load cont rol. Inve rse RF feedback . Heimeabili t v-tuned variable
oscillator.



$3,000

$1,200

Frequen cy Bands (M Hd
Powe r 2- 25- 50- 100 - 200- '00-Table 1 Rang e 30 60 125 250 500 1000

STANDARD 5 watts 5A 5B 5C 50 5E
ELEMENTS mwatts l OA l OB l OC 100 10'

25 watts 25A 25B 25C 250 25E
50 watt s 50H 50A 50B 50C 50D 50'

100 watts 100H l00A l00B 1DOC 100 0 100'
250 w atts 250H 150A 250B 250C 2500 2SaE
500 w a tU 500 H 500 A 500B 5DOC 5000 500 '

l0i0watts l 000H l 000A lO00B 1000c 10000 1000 '
2500 watt s 2500 H
5000 watts 5000H

Table 2 1 watt Cal. No . 2.5 watts Cat. No.

LOW· 60-80 MH z 060-1 so-so MHz 060·2

POWER 80-95 MH z 000- 1 80-95 MHz 080-2
95-125 MH z 095 -1 95-150 M Hz 095 -2

ELEMENTS 11o-160 M Hz 110-1 150-250 MH z 150-2
15D-2S0 M Hz 150-1 200-300 MHz 200-2
200-300 MHz 200-1 25Q-450MH z 250-2
275-450 MHz 275-1 4(0.850 M Hz 400-2
425-650 MHz 425-' , 800-950 MHz 800-2
800-950 MH z 800-1

• BUY ONLY THE ELEMENTS YOU NEED
AND ADD EXTRA RANGES AT ANY TIME

• READ RF WATTS DIRECTLY

The ultimate short wave receiver. This synthesized (phase lock loop) receiver incorpo­
rates all facilities for AM,Single Side Ba nd (SSB), and CW receiption in all frequencies
from the bottom of the very low frequency band (Vl F) to the top of the high fre­
quency band (HF). National's "dead accurate" dial means no searching for trans­
missions. Dial up the frequency and it's there: aeronautical, marine, CB , amateur,
military, etc. Continuous coverage.

HRO-500

THRULI NE@ WATTMETER

linea r Amplifier. A full 10 dB gain. 20
watts in 2000 watts out. Can be driven
with one watt. Continuous duty design
utilizes two 8122 ceramic tetrode output
tubes, designed for both AM and SSB
operation. The industry standard for 12
years.Thousandsin useallover the world.

NA nONAL RADIO COMPANY, INC.
'NRCI

NCL-2000

WE HAVE A COMPLETE STOCK OF ALL BIRD WATTMETERS AND SLUGS

USED GEAR • TRADE UP • FREE UPS SHIPPING ON PREPAID ORDERS

The only 1000 watt, "single package"
transceiver. Heavy duty desi gn ... results
of 50 yearsof design leadership in amateur
equipment. State of the art speech pro­
cessing, linear amplifier, power supply, all
in one package. Nothing extra to buy.
Covers all amateur bands in .the HF
spectrum . . . AM,55' CWo $1,600

NCX-1000
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$249.00

IC·30A. 450 MHz FM LOW XCVR. l W
or l OW. l ow noise MOS-FET RF Amp
& 5 section helica l filter. 22 CH .
capacity. S-meter & relative power out­
put meter, IDC modulat ion control.

$399.00

IC·502. 6 METER SSB & CW PORTA·
BLE XCVR. lncludesantenna & battery
pack. s« PE P & stable VFO for fun &
FB OSO's. Covers first BOO KHz of 8M
band, where most activity is.

IC·202. 2 METER SS B
PORTABLE XCVR. Puts
sideband in your hand!
Internal Cbatteries or ex­
ternal lZ VOC. 3W PEP.
True I.F. noise blanker:
144.0, 144.2 on twoother
200 KHzbands.selectable.
Hamtronics stocks 145.2
and 145.8 ·1 46.0 MHz for
calling frequency & satel­
lite band.

VHF/UHF AMATE UR
& MARINE EQUIPMENT

IC·215. 2 METER FM PORTABLE.
Three narrow filters for superb perform­
ance. 3W or 400 mW. 15 CH . capacity.

i MOS FET RF Amp & 5 tuned ckts.
S·meter!ron! pane l. $229.00

IC-22S. 145 MHz FM lOW XCVR. CMOS sYnthesizer can beSella any 15 KHz ch. between
146 & 148 MHzby diode"metnx board: Spurious attenuation far better than FCC spec. l OW
or lW. IDC modulation control.

$299.00

IC·21A. 146 MHz FM lOW XCVR. MOS
FET RF Amp & 5 helical resonator
filter, plus 31. F. filters. IDC modulation
control. Varia ble output pwr: 500 MW
to lOW Front panel discriminator meter.
SWR bridge. 117 VAC and 13.6 VOC
pwr suppl ies. $399.00

OV·21. OIGITAL VFO. Use with IC·
21A to complete 2M band.

$299.00

MASTERCHARGE & BANKAMERICARD ACCEPTED

VHF/UHF AMATEUR
& MARINE EQUIPMENT

IC·245. 146 MHz FM lOW XCVR. LSI
synthesizer with 4 digit LED readout.
Xmit & Rev frequencies independently
programmable. 60 dB spurious attenua-

tion $499.00

IC·2". 4 MEG , MULTI ·MOOE 2M
XCVR. 144·145 MHz on SSB & CW,
plus 146-147 MHz on FM. Work AMAT
OSCAR six or seven. LSI synthesizer
with 7 digit LEO. MOS FET RF Amp,
5 helical cavities, FET mixer & 3 I.F.
lilters . $749.00

tf I IICOMI



59. 95

25.95

74.95

59 .95
15.95
12.95

79.95
10 .95

169.95

849 .95

349.95

Freque ncy Counte r. 5 Digit
LED
In-Line Prestcion Wattma te r
fo r 2M. 2 Scales to 200W.
Reads SWR.
SWR & F ield S trengt h Mete r
Pocket SWR Meter
Relat ive Power Me te r & SWR
Brid ge
In-Line Wattmete r. 3 Sca les
to 2000W. 3.5 t o 30 M H z
Peak /R MS Watt m eter. Te lls
The Truth About SSB
Pock et Fie ld Streng t h Mete~
In -Lin e Wattm et er : 4 Sca les
to 1500W. 2 to 50 MHz

Li nea r Ampl if ier. Full Legal
Power. W/100W inp ut . SO-lO
M.
Po rt ab le Lin ear Amplif ier.
1200W PEP. SSB . 700W. CWo
300W, AM. SO-10M.

FC-76

FS·1
WM 1500

WM-3000

W2000

WM620 0

FS-2
SWR-3
SWR·1A

MAR K II

1200 X

SWAN

65. 00

679.00
679 .00

195 .00

195.00

135.00

155 .00

48.00
149.00

995.00

HF Transceiver . 80 -' OM. USB,
CW&AM 399.00 700 CX Tran sceiver . 700W PEP. SSB.
Pow er Supp ly fm TEMPO a O· l 0M, USB , LSB or CW 649 .95
ON E 99.00 VX ·2 Plug-In V OX fo r 700 ex 44 ,95
Extern al VFO f m TEMPO 55·168 Supe r Se lective IF Filter for
ON E 109 .00 700 CX 99 .95
Transce iver. 2M. 144 yo 148 MAR K II Linea r Am plif ie re Full Legal
M Hz . PLL 399. 00 Power. W!1 00W in put. 80-10
SSB Ada pte r t or T EMPO M. 84 9.95
VH F/ON E 199 .00 1200 X Por tab le Linea r Am plif ier.
Transceiver. 80 ·10M. USB . 1200W PEP. SSB. 700W. Ch .
LSB. CW , nd AM. PL L. 300W, AM. SO-10M . 349 .95
Digital 759.00 FP·, Hyb rid Te lep ho ne Pat ch. Con-
2W. V HF/ FM , 6 Ch. Hand nect Rcvr /Xmitter to Phone
Held. 144-148 M H z 199.00 lines 64 .95
Wattmeter & SWR Bridge 42 .95
Desk Mike . 6 00 o r 5DK ohm.
PTT & Lock Sw it ches 39 .00
4 Ch . Pocket Sca nning Revr . 99 .00

Transce ive r. 1 0-S0M. 200W
Transceiver . 15 -160M. 20 0W
Del uxe Mtg. Kit fo r 2 10X &
215X
AC Console fo r 2 10X & 215X
Tr an sceive r. SSB . Solid State.
10·1 60M.350W.
Digit al Dial Readou t fo r 350­
X L
Plug- In Auxiliary VFO. Fo r
350-X L
Plug- In Auxili a ry Crysta l Os­
ci llator for 3 50-X L
AC Pwr Supply w/Spkr &
Phon e Jack for 35 0·X L
Mo b ile Mo unti ng Bracket fo r
35 0-X l. Easy Plug-In

USED GEAR • TRADE UP • FREE UPS SHIPPING ON PREPAID ORDERS

210X
215X
OMK

DDG·XL

350-PS

305

3 11

220C S
350-X L

DMK·XL

TEMPO

T EMPO ON E

A C/ON E

V F/ON E

~ T EMPO V H F/ONEZ- T EM PO SSB/ON E::.:::
'" TE MPO 2020-
-= FMHce
:I: RBF·'
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25 AMP

109R 149.95

No. 8SK-1 $23.95

6 AMP

• POW E R SUPPL....

104R 49.95

j -~ .~ ..

,......:::~.:::..- ""'..

No. 250-00250003 $212

" " ! ~. -

+ .7,

,<0 ••o __..

g [~~"J ...n:;,-,::n

.. O~·0

No. 250-20-1 $19.95

4 AMP

~:: :- ~ ,:','> . ­
' •• ',o!o;

. 103R 39.95

No. 250-46·3 $44.50

No.114-310-004GP $50.00 No.114-404-002 $18.50

'. ro_..R _
V

,U ! C . n. A T ll:n

2.5 AMP

121:84 29.95

12 AMP

108 RM
99.95

No. 250-46·1 $36.50

NPC

No. 114-310-003 88.25

NYE VIKING

MASTERCHARGE & BAN KAMERICARD ACCEPTED

VIBROPLEX

"PRESENTATION"
72.50

" ORIGINAL"
49.95

"L1GHTNING BUG"
49.95

"CHAMPION"
46.50 VIBRO-KEYER

46.50



• Con t inu ous tu n ing 3.2 · 30 mc
• "L " net work ~ * '

• Ce.amic 12 p 01O iti o n rotary .wi tch
• SO~239 . ecept ioo al to tr ansmitter
• Random wi re tu ner
• 3000 volt capacitor spaci no
• Tawed inductor
• eer.mic a nten na feed thru
• T ' W. 5" H. 8" D., Weight' 5 Ibs.

If tne ""'p' i ' ie. you 're th ink ino o! buy ing doMn't del i"" . at .....1 1000 to 12oo ...;m:, outptlt .
to th e antenna , you' re bu y ino the ...ro n g ampli!;"•.

Our Ne", Supe . Am p is 'weepi ng the co un t ry because ham . ha.. rtlalil ed th at t he o..nTron
Am pli! i.... wi ll deliver to th e ante nna. (output powe r!. what ot h.... manufactu rers . at. at input
po wer.

The Soper Am p , uns a fu ll 2000 watt s P.E.P. inpu t on SSB, and 1000 wat ts DC on CW: FITlY
or SSTV 160·1 0 me te<s, the ma .im um 'e!llli po ........

The SUpet' Amp is compact. low profile. "'" a IOlid one·piec:ecabirwrt assu. ing muimu m TV I
sheddi ng.

The heart o! OUr empli! ;"', the~.....pply, is I eo<>t inuo", duty, self -contai ned ...ppty built
for cont"" l porlonnanoe .

We moun~ the 4 ' 811 A', . indus tr i'" wor1d'lorse tubes , in a eooli ng c...."'ber f.atu.ing the
oro.oemand ". i.,le cooling .".tem. .....

The ham . at o..nT.on pri de them ... l.... on ""ality wo . k. 'If'<! _ 'igh l to ke<lppri eon d ow n. Tha t ',
wh y the dynam ic DenT.on Linea. Amp lif ie. bea .. mem iIIl at 5499.50.

NO W AVA ILAB LE WIT H 572 Sf FO R' $574.50

He•• •• an In tt!1Jna tu ner for 80 throo>glt.J.~ rncl~", handl ... 500 ....P.E.P , and m at cheJ you'
52 ohm tr an.oeiver to 8 random wi.e anten na•

Ti.ed o f co nsta nt .....itd! ino I nd g......work ?

Every _iou. ham kf'Ol)WJ Ite mu . t . ea:! both forw a rd and r_ .....ttage . imult-.:ou,ty
lor tha t perfe<:t matd> . So uP9'ade with the Den Tron W·2 Oual in line Wattmet....

lJeh/1OIL ANTENNA~TUNER

The 80-IO S.~mateher

lJen7iOrL W·2 PAD
INLINE WATTMASTER

Read forward
and reflected
watts at the
same time

1000 to 1200 WATTS OUTPUT
TO YOUR ANTENNA

lJen7iOrL SUPERAMP

$UQ.$O

ALL BAN D DO UBLET
n " All Band O<>ub lO'l "" in••rt<d Typo
Ant• • ,," <:<>VOrl 160 ,t" u 10 mo,"" . lb.
t"t . 1 Iongth "f 130 f ••, 114 11". " , .""ad
C<>P,,"' ) . I' h <>Ugh it may b. mod• •h" , lOr
I' Moo. .. ry. Thi. ' un.,a O <>Ubl., ,. con....
f.cl . h ,,, ugh 100 t N t <>I 450 <>hm PVC<»_ bolanood " "",mm ion Ii.... T ....

-...obly it c<>"'I'I0'I1. Add "'pi 10 tIM
........... IMlI lIP in,o po';,,,,,,. TUN
...... , .... DenT."" SU.... T...- .....
_'.. "" 10 ......... 160 _
..... _ ! _J"'tf1X DonTron

., _ ....... $Z4.$0

3 KW Model $229.50

o n ly $2Qq.$0

Den7iOrL
Super
Tuner

3 Kilo wa tt Tu ner Matches
Everything Fr o m 16 0 t o 10

$84.$0

1 KW Model $129.50

AI<" 80 m _t.,.. f1x t<>p m_....g ""
SKYMASTEA.

SKYCL AW

T...,; "o iJ _ nliollio . R~-..

.....erion ,ho, tll is "' f--.,"O
uni , i. _",-<><>I . nd ......i... noosIy
in t OO ""'~ ","nds.. Hondl •• full ".1
poworlim...

A tun. bI. Ol"n<>band high plrf""m "n""
••" icol '"n....d• •ill" od lor 40, eo, 160
..... t ... op ti"" . SKYCLA W gift, y<>u

"'" 1<>I"",""g>poefrU m cowera. :
s-.~O BAN DWIDTH

l_ n) (kHz)

'" eo00 zeo
-0 ... ti •• bond

EX·'
n.. o.nT.O/'I EX-l V icol A.. _ i .
del ignod f1x tho .,. _ ",i<odod

. n1 pori_ n.EX-l is .f...I
to '" _ . 37, oeft - _tio"O__ Tho EX-t ..... . id _

~ .......

160·10 Meters
Balanced Line,
Coa x, Ra ndom
or LongWire

Maximum Power Transfer, Xm itter to Antenna .

Den/lOlL ANTENNAS

The s.~ Opener!--
SKVMASTER -----t-=-:-A fu lly do 'OI>O<I _ to,tH 27 'oot
•.,,;col , co.... en'; " 10 , 15. 20, ; _
. nd 40 ~, bond., u' ing only on. d ..",y - - -=--1 -
:~p~~::::.~r~:;'~r~~~~:~:::vn::;: I
I... . h' "''''um with . foetory 'n nd \
sealed 0 T..~. SKYMASTER is ,1>er TR IM. T ENNA
Pfoo l ";d"tond> wind ..", '080 "'p/l. '"'" ..".',,'" VO'" o/lbor. .. ,0 loft. Tho
~nd" 2 KW power ....., _ is 'Of _ De<1T, on T T ".;m 20 ....

~.•"'"Of '_ """""'i ",. R_ . _no .. dnigned ."" di .... ;..,; ' ,"'1
i"c h.dod in "", _ pri ",, 01 , __n.. f ...~_f",_

in ..".;,""......taIIy--...._m.. I.·,,,,'Iy_! Up/rOllI_'l ll lloat
e i_ ,j..et"" w illi~ Hy.QcoilL
And. 7 feet _ i..,j it • Hi loot _

.......... fod d iroct ly 52 00 ...
TIl. T,;m- T. n... MOunn iI, and ,
• diffef.nce in ",, ·_oi, IJOno''''''".,. ....
,....... m . Trim-Ton... and ,mot diPO",
lon~ .. ire 0' in'orlod W e yo u' .. b• • n
" "nil. 4 & 6 FO' WOfd Gain O• • r Dipol•.

Built·ln
Wattmeter
Front Panel Antenna
Selector for
Coax, Balanced
line and Random
Wire.

160·10 MAT

Den7iOrL

USED GEAR . • , I I • FREE UPS SHIPPING ON PREPAID ORDERS

$2,000,000 HAM INVENTORY



THE LOWEST POSSIBLE PRICES

...
:I:
III

!!
Q...
Z...
cg
'"•....
~c:

'"I
z
III
III

Ii--

$35.00

e
- 0

ELECTRONIC
KRtO-A $69.50

·'ct . ;.

KR1·A

KEYERS

MODEL 141 $169.00
REMOTE VFO

MODEL 262-G -, $139.00
DELUXE POWER SUPPLY

$17.00

ELECTRONIC KR·50
$110.00

LINEAR AMPLIFIER

MODEL 405 $159.00
1OOW, 3.5 - 30 MHz

MODEL 140 $97.00
ONE· SIXTY CONVERTER

MODEL 144 $197.00
DIGITAL READ OUT/COUNTER

XTAL CALIBRATOR
106 $29.00

KR-2AELECTRONIC KR-5A
$39.50

AMMETER
107 $14.00

<,-.~ IBRI()()
ARGONAUT ~ - .... . .(J ~ ~()

~-----. _._-=:.:...- ..:'

MODEL 509 $359.00
SW, SSB/CW, 3.5-30 MHz

TRANSCEIVERS

MODEL 54O.looW, SSB/CW
3.5 - 30 MHz $699.00

MODEL 544· DIGITAL, looW
SSB/CW, 3.5 - 30 MHz

$869.00

11i1r;EN-TEC INC,

TRITON IV
EQUIPMENT

MASTERCHARGE & BANKAMERICARD ACCEPTED

HAI'1TRONICS
DIVISION OF TREVOSE ELECTRONICS

4033 Brownsville Rd • Trevose, Pa: 19047
(215) 357·1400/(215) 757·5300



the latest gear
for the VHF enthusiast

Westcom
VHF Amplifiers

Gamber-Johnson
Deluxe slide mount
517.88

Gamber-Johnson
Console floor mount
531.50

Mode l
2M 3x30
2M 3x30 L
2M l Ox40
2M 15xBO

2M 15x80L

Band Emissi on P in
144MHz FM 1 - 4
144MHz CW-FM--5SBIAM 1 - 4
144M Hz FM 2 - 10
144 MHz FM 5 - 15
144MHz CW-FM-SS B/AM 5 - 15

P ou t
30
30
40
eo
80

Price
72.95
82 .95
77.95

129.95
139.95

"' "
I " UH" II s P " . ~;t"

, 2 3 ••••••••
~

•• 4 5 • . . . . . . .
~: ~ • • . .... .... ,,, ... .,, - ._h'·

o o c ••••• • _.'"

• ut i lizes deluxe slide
mount

• built in speaker
• m ount attaches

se cu rely to fl oo r

Ruggedized DC
Power Supp lies
Ideal for VHF Transceivers
and Amplifiers

• 105-125 VAC. 50/60 Hz
• Fold back current limit ing
• 13.8 VDC± .05V -c,

• UL listed & com pute r grade co m po nents
• One y ear wa rranty
• 5 mV peak-peak m ax ripple

Astron RS-6A 549 .95 Astron RS·20A $89 .95
4.5 ADC Cont inuous ... 16 ADC Cont inuous
6.0 ADC tntermlttant 20 AOC lnterm itt ant
Recom mended for UP to Recommended for up to
30 W amp's & xcvrs 120 W amp's

Astron RS·l0A 574 .95 Astron RS,35A 5l29.95
8 ADC Continuous _ • _ 25 AOC Continuous

10 ADC lntermittant 35 AOC Int ermitt ant
Recomme nded for up to Recommended for up to
70 W amp's 180 W amp's

SCan or Search

extra slide mount
base $8.40
stationary half of deluxe
slidemount all ows use of
rad io in second car or
location

Searc h Indi catorFrequency Register

• Soli d sna p in design
• Att ac hes to radio

mtg bkt (or directl y
to radiol

• Four rnolex pin s for
power and external
speaker

• BNC RF slide
co nnecto r

• pigtail UHF
150-2391
connections to
radi o and antenna

• designed for
co mmercia l use
thru 1000MH3

W17

10 day m oney back guaran tee
ful l satisfact ion gua ran teed
Factory wa rranty on all it ems

Master Charge & 8 of A
We ship pre paid in USA
Calif. resident s add 6% tax
Check w ith order or COD

Larsen~
Electronlcs.IT
Larsen mobile antennas
% wave, 3dB gain, 200 W rat ing

LM -150-K 2M roof mount $30.20
LM ·150 wfmag neti c mount $38.45
LM · 150 wtt runk lid moun t S37.90
for Motor ola NM O ty pe mount add $5.25
220 M Hz and 450 MHz avail ableat same price

16 Sca nning L E.O.'s

Search Scan Range:(m ax )
Lo VHF 4000 channe ls
Hi VHF 5600 chan ne ls

UHF 5760 chan ne ls

Chan nel Panel

Frequency Range :
La VHF . . 30- 50MHz
Hi VHF 146-174 M Hz

UHF . 440·512 M H>

Sensi ti vity :
(20 DB quieting)

La VHF 0.5" V
Hi VHF 0.6" V

UHF 0.7 " V

Progr am Panel

Regency Digitally Programmable Scanner
wi1h Keyboard Entry special 5299

Mode l ACT-T·16K Selectivit y
± 7 KHz Im in.) @ 6 DB

± 15 KHz Im ax.) @ 60 DB

Squelch : (t hresh old)
La VHF 0.4 " V
Hi VHF 0.5" V

UHF 0.6" V
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simple wind speed indicator

Straining the Wind

6 volt

''-------,

4- ';;CK SENS ITIV iTYr
TO GENERATO R

Fig. 2. Remote indicator. Alarm circuitry might be a
battery in series with a Mallory Sonaiert, for example.

voltage of the same polarity. The remote ind icator can be a
To ensure thi s, so me so rt of simple meter or so mething
cup or cone assembl y is more elaborate, like a digital
needed at the end of each readout. The generator will
vane. The assembly sho wn in turn fast enough to easily
Fig. 1 is about as simple as a cti vat e a micr oampere
one can get. The center piece meter even over long transfer
of th e vane assembl y is a line lengths. In very high
plastic cover from a lar ge wind s, enough volt age will be
glass jar. It serves two pur- generated to acti vate an LED.
poses. One is to act - as . a Fig. 2 shows a remote indi­
central mo unting piece for cator circuit using a 150 uA
the vanes, and it also serves, meter. An adju stm ent poten­
because of its shape, as a tiometer allo~s1he meter to
weather cover for the upp er be set for full scale with a
part of the generator. The strong wind blowing. The
generator used ~ had a pull ey c, ~ o pto isolator circuit (an LED
permanently attached to the and a switching transistor in
shaft, and apparently most all an fC package) can be used to
cassette motors come thi s switch on a buzzer or bell
way. The end .of th e pulley when a particularl y high wind
was filed flat and then th e Jar - "gust is sensed . The main value
cover fastened to it with of thi s feature is th at one can
epoxy cement. The individual be alerted, usuall y during th e
vanes are simpl y plastic sauce night, of the presen ce of a
st raine rs found in a hou se- high wind co nditio n. The
hold goods store. The str aine r mete s, can be approximately
holes are sealed up by calibrated in wind speed
painting them, and the handle va l u es by comparin g its
end is sec ured to th e jar cover. reading to locally broadcast
by som e screws. The whole weather reports under various
assembl y does look a bit wind condltlons . w
funny, to say th e least, but it
works. It can be made a bit
more profes sional-looking by
a good overall aluminum
spra y pain ting . Also, once it
is up in the air, the simp le
compo nents of its con struc-
tion are no longer as obvious.

The generator vo ltage is
tr ansferred by regular line
cord to a remote indicator.

73 Magazine Staf f

STRA INERS.
EA. ABOUT
Gi"OVE RA LL
L E NGT H

CEMENT TO
FL AT TOP OF
MOT OR PUL LEY

breeze. They can be pur­
chased from variou s surplus
outlets for a few dollars, or
almost an y serviceman will
have a few available from
di scarded cassette ta pe
players. Don' t confuse this
type of motor, however, wit h
th e "cheapie" dc motors used
in to ys. The latter type of
motor will wor k also as a de
voltage generator, but wi11
last onl y 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
arrangem ent can be made
using a bell-type reducing
joint. The latter can be found
in plumbing supply houses.
They are meant to join pipes
wit h f airly great thread
diameter changes. Usually
one can be found which will
mat e 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 f itted and
glued into place .

The construction of th e
wind vanes can be as simple
or as elaborate as one desires.
The overall dimensions shown
in Fig. 1 yielded goo d results
with winds ranging from a bit
mor e than a light breeze to
gal e for ce w in ds . Th e
prin cipal requirem ent is that
the vanes turn in one direc­
tion onl y or else th e genera­
tor will not always produce a

Fig. 1. Advanced design wind vane assembly.

T his article describes a
simple wind speed indi­

cator which can be built very
inexpensively and is compl ete
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 an emometer, 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. It requires a bit
of circuitry, a power supp ly
and a freq uen cy counter as an
indicator. The wind speed
arti cle described in this arti cle
is far from that elaborate,
however ; it requires no power
suppl y, is a sel f-contained
unit, and can serve th e basic
purpose of "s aving your
beam ."

The heart of an y wind
speed indicator is a device
that will generate and /or
transmit a volta ge proper­
tional to the speed at which
the wind vanes are rotating.
Quite by accide nt , it was dis­
covered that the dc motors
found in cassette tape players
make excellent littl e de
voltage generators when their
shaft is exte rnally rotated.
These motors are inexp ensive
but relati vely well-made as a
mass-produced item. Their
bearings are good eno ugh th at
they should last for several
years of service and of low
enough friction that a
moderate size wind vane will
start the shaft turn ing in any­
thing more than a gentle
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Meter Resistance

with this simple bridge

Find That

••

_ 37 0

"1:50 0

"aoo
( ~ A, RIA, 8 LEl

A "'

[. SEL ECTED ....-
RESI STJ,NCE ~ _ 180

"1'"

"1:500

R1 unt il the currents throu gh
both meters are equa l. Then
we know tha t R1 ~ RM.test
and its resistance can be read
directly off the calibra ted
dial.

The smaller the value of
potentio met er Rl, the more
accurate is the measurement
of RM-test . This is because
the dial can be calibrated in
smaller units.

As an option, a more ac­
curate circuit is show n in Fig.
3. A rotary switch can select
differe nt values of resista nce
to be added to R1. Thus, R1
can be made as small as you
wish. RM-test is now equal to
R1 plus the switched-in resis-
ta nce.

Let 's say yo u wanted to
measure a meter' s resistance
using only Rl (Fig. 1). If
your dial was calibrate d with
100 notc hes, the result would
be 5 Ohms per notch. If we
use .... t he circuit in Fig. 3, the
pote nt iometer is only 200
Ohms, leaving 2 Ohms per
notch on th e same ca librated
dial. Th us, we see how there
is more accuracy in a circuit
such as the one-shown in Fig.

test and the current read ing 3.
on your mete r are equal, the I would suggest that yo u
res ist a nc es of the t WQ choose a mete r with a low
branches are equa l. -..... resista nce. Also, if yo u prefer,

The resistance of bra nch you can use an o hm meter to
one is eq ual to th e resistance read the resistance of Rl ,
of Ml (which must be t h us saving yourself the
kno wn) plus R1, a poten- - -trouble of find ing a calibrated
tiometer with a calibra ted dial.
dial. If we select Rx so that it As yo u can see, the circuit
is eq ual to RM1, then, when is a flexible one and can be
Rl is equal to RM-test , the custo mized by the builder.
resistances of the branches All tQat is needed is a pen,
are eq ual. If the resistances of paper and E =IR. •
each branch are equ al, the
currents th roug h them are
eq ual. .-

To find the meter resis­
tance, one must plug in the
meter under test and rotate

"

' "'

"reoou

+ 1. :5 V

1

RflI- TEST

BRAN Clir''-_ ...._ ---''c,RJ,NCH I

would be 1.5 (E)j 1500 (R) ~
.00 1 A or 1 mA, the full-scale
read ing of most meters. Thus,
when we reinsert RBP, we
know that the current is less
than 1 rnA. Thi s keeps th e
current thro ugh each branch
(Fig. 1) less than 1 mA, pro­
tecting bo th meters.

In Figs. 1 and 2(a), when
the resistance of branch one
is eq ual to the resistance of
branch two, th e cu rrents
through both are equal. Thus,
you know that when th e
reading on the meter under

"soon

~" '

""'''''

I
"

Ralph A. Gi/fo ne N2 RG
96 3 E. 105 Street
Brook lyn N Y 11236

T here co mes a t ime in
every ham's life when

he must seek tha t unknown
meter resistance. Here's a
simple solut ion to that age­
old prob lem . The schematic is
show n in Fig. 1. It 's equiva­
lent circuit is sho wn in Figs.
2(a) and 2 (b).

In Fig. 2 (bl. R2 is equal to
R2, and RBP is the equivalent
parallel resistance of branch 1
and branch 2. Neglecting
RBP, the current through R2

Fig. I. Fig. 2(a). Fig. 2(b). Fig. 3.
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T h e CT R-2 Seri es Co unt ers a re d es ign ed and bu ilt t o th e h ighest stan da rd s t o f ul fil l the
n ee d s of c o m m e rci a l comm u n ic at io n s , e ngineering la b s a n d se ri o u s ex pertrneo to rs. With a n
ac c u racy o f ± .0 0 0 05% (oven o p t io n ) th e CTR-2 ca n ha nd le t he m o st c ri t ic a l measure men t s
and is abo u t ha lf the c o st of ot h e r co m m erci a l cou nters.

If y o u need a reue et e co u n t e r at an affordable pr ice, t he C T R- 2 is t h e a nswer .

",., ..."
"..

CTR-2-1000
10 Hz to > 100 0 M Hz

r~;:~
I 00'

j IN'U'
· ' ('1

• I npu t D io de Pro tecte d
. 12 V· DC Operat ion (Opt ional)
• O ven Controll ed Crys t al (Opti o nal)

± .5 ppm
• Select i ble Gate T imes

SClO.37BYB

CTR-2·500
10 Hz to 512 MHz

500 MHz
and 1 GHz
Counters

. 8 Digi t .3 " LED Disp lay
• H igh Stabi lity T CXO T ime Base
• Buil t- In V H F -U H F Prescaler
• Automat ic Dp Placem ent
• T CX O Std. ± 2 ppm

-------
RANGE

UTHE PROFESSIONALS"
loo [;] ~ ~~1 ELECTRON ICS

Depend on Jan Crystals
made in U. S. A. for

for
• General Communication & Industry
• Citizen', Band

(Standard & Synthesized)
• Two-Meier - Monitor· Scanners
• Marine VHF • Ama teur Bands

r
"Right
on"
with
Jan
Crystals

• Frequency Control - Frequency Stability
• High Performance

2400 Crystal Drive
Ft. Myers, Florida 33901
all phones (813) 936-2397

J2

...-0·.
O/il.P. E A N OW
Ca l(fou F ree

1 -8 0 0 ·8 2 8 · 74 2 2

$24 9 .9 5
3 4 9 .95
399.95
549.95

$10.00
10.00

~•636 Sheridan Dr., Tnna.. N.Y. 14150 716/874·5848 010

5 0 0 MH z Kit C T R·2· 500K .
5 00 M Hz Assem b le d CTR -2 -5 00 A
1 GHz Kit CTR -2 -1 0 00 K .
1 G Hz Assem bl ed CT R ·2·1000A

(O PT IO N S) (O PT ION S)
(02) Ov e n Cr ysta l $49.9 5 (04 ) 12 V- D C
(03 ) .43" LED 10.0 0 ( o s) 10 sec. Ti m e Base

IOO~l1JD~1
DAVIS ELECTR ONICS

Send 10' for our latest catalog
Write or phone for more details

II
TI

-
# 16 40% Copper Weld wire annealed so it handles like soft Copp er
wire - Rated for better than tutt legal po wer A M/CW or
SSB-CoBxial or Balanced 50 to 75 ohm feed line - VSWR under 1.5 ,
to 1 at most heights - "Stsioteee Steel nardware - Drop Proo f"
Insulators - Terrific Performance - No coils or traps to br eak down
or change under weather condi tions - Completely A ssembled ready
to put up - Guaranteed 1 year - ONE DESIGN DOES IT ALL:
15-10HD - ONL Y $ 12.00 A BAND!EXC L USIVE 66 FOOT, 75 TH RU 10 M ET ER D IPOLES

MOR-GA IN HD D IP O LES . . . • O ne half the leng t h of conventio n a l _tiOE==EE~~F"flY Air Tesr~d ~ rhmJanr;ls A IFeadvr
h al f -w ave d ipoles.• Mu lt i--band . Multi-freq ue ncy . • Maximum ef fi- J

ctencv - no traps, lo a ding c o ils, or STubs.• F u lly assemble d a nd
p re-tu ned - no meas u ri n g, no cutting . • AII weather rated - 1 KW A M ,
2 .5 KW CW or P EP SS6.• Pr o ven p erformanc e - more t ha n 15,000
have been d el ivereo.• Permit use o f t h e fu ll capabilit ies o f tccav's
5- b a nd xcv rs• • One feed line f o r operation o n a ll b a n ds. • Lowest
ccst/cenettt antenna on th e m arke t today• • Fast O S Y - no feedline
switching• • Highest performance for t he Novice as well as the
E xt ra-Cla ss OP T

NO TRAPS - NO COILS - NO STUBS - NO CAPACITORS

NOTES
• All model s above are furn ished w ith c rimp /solder lugs.
• All m o d els can be furnish ed w ith a SO~239 fema le coa x ial co n n ector
at a d d itio n a l cost. The 5 0 -239 mates w ith the standa rd P L-2 5 9 male
c oaxial c a b le connecto r. To order th is factory in stalled option, add t he
le tter ' A ' after the m o del number. E xample : 40-20 HD /A .
• 75 m e t er models are fact o ry tuned t o resona t e a t 3 9 5 0 kHz. (S P )
models are fac tory t uned to resonate at 3800 kH.z_80 meter models are
factory t u ned to resonate a t 3650 kHz. see VSW R cu rves for other
r esonan ce data.

f>! OOEL SA NDS PRICE ....EIGHT LENGTH
jMe t eo-1) IOZIKgI \ Ft / \ 11tS1

4()-2Q HO 40120 $49.50 "&.73 36/109
80-40 HO 80:40 + 15 5750 4 111.15 69121.0
75-40 HO 15f40 5500 40i l.l 2 66/20 1
75-40 HO tSPI 15f40 57.50 40/ 1.12 66 i'1O.1
7f>.2() HD 75/4O{2O 56.50 44; 1.23 66120 1
75-20 HD ISPI 75/40/ 20 66.5<) 4411.23 66120.1
75-10 HD 15/40/20115 /10 74.SO 4811.34 66 ;20 .1
75-10 HD (SPJ 75/ 40120115/ 10 "50 48 11-34 66/20.1
l3O-10HD 60140/ 20/1 5/10 76.50 5Of1.40 69,"21.0. ' 2200T Sou th 4th Street

l eavenworth. Kansas 66048
t9 1 3 1 682 -3 14 2

Manufactured & Guaranteed by

MOR-GAI N

8AHKAMER ICARO

eM.
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TEN-TEC Century 21
novice/CW transceiver
Features: • Full break-in • 70 watts
input • Solid-state • Built-in speaker
• Receives CW or SSB • Instant band
cha nge • Offset receiver tuning
• Overload pro tec tion. Sid etone with
adju stable level • Regulated power
supply . 80thru 20 mete rs with c rystals
sup pli ed.

289.00 list pr ice. Call fo r quote .

YAESU
FT-101E transceiver
FT - 101E is c o mp letely so lid -state
• Coverage: 160 thru 10 meters . Built ­
in AC/DC powe r supplies . Bui lt-in RF
speech process or • 260 watt s PEP:
SSB , 180 watts: CW, 80 watts: AM
• Solid-state VFO . VOX . Auto break ­
in CW sidetone • WWV/JJY recept ion
• Heater switch .

729.00 list p rice . Call fo r quote.

TEN-TEC Triton IV
digi tal HF transceiver
Tr iton IV features: • 3.5 to 30 MHz
coverage . Total ly solid-state . Instant
band change . a-pole crys tal IF fitter
• Large LED digital readout. 200W
inp ut all bands . WWVat 10 & 15 MH z
• Fu ll CW break- in . S-me ter and SWR
bridge. 100% duty cyc le , ful l power for
RTTY & SSTV. '

869.00 list price. Call fo r q uote.

The NEW KENWOOD
TS-820S transceiver
TS-8208 now has factory instal led
digital reado ut • 160 thru 10 mete r
cove rage . 200 watts PEP. Integral IF
shift • Noise blanker • VOX & PLL
circuitry . DRS dial. IF out, RTTY,
XVT R capa bili ties. Phone patch IN
a nd O UT term i nals • RF speec h
proc essor . .

1048.00 list pr ice . Call tor qu ot e.

DRAKE
TR-4CW transceiver
TR-4 CW covers 80 thru 10 meters
• Modes: SSB, AM , CW • 300 watts
PEP in put: SSB, 260 watts: AM & CW
• .Transceive or sep arate PTO • Wid e
range' recelvl ng AGC • Solid -state
VFO • CW semi-break-in • VOX or
PTT • Shift ed-carrie r CW • Consta nt
calibration mode to mode.­699.00 li st pr ice. Ca ll for quote.

HYGAIN 3750
HF transcei ver
The 3750 is th e ult imate tr ansceiver.
• Covers 160 thru 10 meters • Ad ­
vanced PLL . Narrow band SSB crystal
f i l ter .e fi mfnates r ec-eiver i mage &
spurio us respon se problems .200
watts input . Gated , adj ustable noise
blanker. Transm itter has audi o co m­
press ion ci rcuit & aut o level cont rol
• And so much more!

1895.00 list pri ce. Call tor quote.

Remem ber, you can call TOLL-FREE: 1-800 -633 -3410 in U.S.A. or call 1-800-292-8668 in
Alabama fo r ou r low price quote. Store hours: 9:00 AM t il 5:30 PM, Monday thru Frid ay.

-Ii
BAHXAMERICARDeil<". Longs Electronics L9II
MA IL q RDER S: P.O. BOX 11347 BIRMINGHAM , AL 35202 • STRE ET ADDRESS; 3521 10T H AVENUE NORTH BIRMINGHAM , ALAB AMA 35234
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Call TollFree
1-800-633-3410
for 2m transceivers

KENWOOD TR-7500
2m transceiver
T h e T R - 7 500 : • PLL synthe ­
siz ed . 10 0 c h a nn els (88 pr e­
pro gra me d , 12 ex tras a re diode
prog rammable) • Single-knob chan­
nel select ion. 2-dig it LED f req uency
display • Powered tone pad connec­
t ion • 10 watts HI ou tp ut, 1 watt LOW
output.

299.00 list pr ice. Ca ll for quote.

WILSON 1405
SM 2m hand­
held radio
6 channel ope rat ion
e n.a mtcro volt se n­
sitiv ity • 12 KHz
ce ramic f il t er . In­
dividual t rimmers on
a ll TX/RX crystals
• 10.7 & 445 KH z IF
• Switcha b le 5W o r
1W output. To uch­
to ne pad included.
Rec harger b a se
ava ilab le.

339.90 list price.
Call for quote.

I C- 2 4 5 h as: • LS I sy nthes iz e r
PLL • 4-di gi t LED readout. Tr ansmi t
& r e c eive r f reque ncies a re in ­
de pen dently pr ogrammabl e on any
sep a rat i on . TX outpu t : 10 W
PEP • Receive r f ro nt-e nd is a balance
of low-noise, high-ga in MOS FET & a 5
sectio n filter.

499.00 list price. Ca ll fo r quote.

The NEW KENWOOD
TS-700S 2m transceiver
T S - 70 0 S has t h e se new bu i lt ­
ins: • Dig ita l readout, receiver pre­
amp, VOX, semi -break-in and CW
sfdetone! Plus: . Sol id -state con­
st ruct ion • AC or DC ca pability. 4
band (144 to 148 MHz) cov erage . 11
fixed channe ls. 600 KHz repea ter
offset.

679.00 list price . Call fo r quote.

YAESU FT-221R
2m transceiver
144 to 148 MHz coverage in 8 bank
seg ments. Buil t- in AC/OC power
supply. Modes : 8S B, CW, FM,
AM • . VOX. CW break- in . PL L
c ircu it ry. Noise blanker. Exte rnal
to uc h pad connector. 11 crys tal
channe ls (88 tota l channels) • Selec-
table 600 KHz repeater offset.

595 .00 list pr ice . Ca ll for q uote.

DRAKE TR:33C 2m
transceiver
• 12 channe l prov ision (2 suppl ied)
• All FET fron t-end crys ta l f ilter for
superb inter mod. reject ion. Ni-Ced
cells supplied • Bu ilt -in charger
• Low power drain ci r cu i t on
squelched receive • Ligh ted dial
when using ex ternal power.

229.00 list pr ice . Cal l for quote.

Remember, you can call TOLL-FREE: 1-800-633-3410 in U.S.A. or call 1-800-292-8668 in
Alabama fo r our low price quote. Store hours: 9:00 AM t i l 5:30 PM, Monday thru Frid ay.

1%
BAN KAM Efl lCAfiD

'4iJ,MQI Longs Electronics L9 II
MAIL ORDERS: P.O. BOX 11347 BIRMINGHAM, AL 35202 • STREET ADDRESS: 3521 10T H AVEN UE NORTH BIRM INGHAM . ALABAMA 35234
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YAESU FL-2100B
linear amplifier
The FL-2100B has: • 1200 W PEp . In­
put on 80- 10 meters. Primary vol tage
change 117 t o 234 VAG. Dual meters
fo r plate current vo ltage • Adj . SWR
meter. Individ uall y tuned input coi ls
on each band. Drive requireme nt : 30
to 100 w.

399.00 list pric e. Call for quote.

DRAKE L-4B
linear amplifier
The L-4B featu res: 2000 watt s PEP on
SSB, 1000 watt s DC on CW, AM, &
RTTY • Hig h effi ciency Class B
gro unded grid c ircu it . Transmitt ing
AGe • B road-band t u ne d input
• Direct iona l watt mete r • RF neg .
feedback . 2 ta ut-band suspension
meters. Solid state power supply.

895.00 list price . Call fo r quo te.

DENTRON MLA-2500
linear amplifier
Features: • Continuous duty pow er
sup ply . 160 thru 10 meters. 2000­
plus watt s PEP on SSB . 1000 watts DC
input on CW, RTT Y, SSTV • Varia ble
forced air co oli ng . 2 external-anode
cerami c metal t rio des operating in
grounded grid . Co vers MARS wi tho ut
modifications .

799.50 list price. Ca ll for quote.

TPL 702
2m RF amplifier
TPL 702 has: • Soli d-state • Linea r
sw itch (FM/SSB) • Broad band. In­
pu t : 10W to 20W, output SOW to 90W
• Ty pical: 10W innOW ou t . Frequen­
cy co verage: 143 to 149 MHz. 7028 (li st
pr ice : 179.00) avai lable, typical: 1W
in170W out. Input 1W to 5W, output
60W to BOW.

149.00 list pr ice. Ca ll fo r quo te.

DENTRON MLA-1200
linear amplifier
The MLA-1200 is designed to fi ll th e
gap between you r barefoot t ransceive r
& a full 2 KW ampli f ie r. • Si ngle
externa l-anode ceramic/ meta l triode
yield s.1200 watts PEP on SSB & 1000 W
DC on CW . Most other features same
as MLA 2500 • AC power supply is lis t
priced at 159.50. • DC power supply
available. - __

399.50 list price. Ca ll fo r qu ote.

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 out put
power . • 10 d B power increase. At
least 10 watts o utput@ 13.8 VDC . No
re lay s-automati c transmi t/rece ive
switch ing . Co mpact.

49.95 li st price . Call fo r quote.

Remem ber, you can call TOLL-FREE: 1-800-633-3410 in U.S.A. or cal l 1-800-292-8668 in
Alabama for ou r low price quote. Sto re hou rs: 9:00 AM til 5:30 PM, Monday thru Frid ay.

)ji
BANKAM £RIC.A RD

."c·4 •
Longs Electronics ·l9.

M AIL OR DERS: P,O. BOX 11347 BI RM INGHAM. AL 35202 • STREET ADDRESS: 3521 10TH AVENU E NORTH BIRMIN GHAM . ALABAMA 35234
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19.00 45.00 list price.

ELECTRO-VOICE
719 desk microphone
The 719 has two talk switch positions ,
gr ip-ta-talk & push-to-tal k. Features:
• 80 to 7000 Hz frequency respo nse
• Ceram ic generating element . High
Z output impedan ce . Omn idirectional
po lar pattern . Simple ins tructions in­
cl uded for change of talk switch posi­
tion.

SHURE 444
adjustable desk mike
The Shure 444 micr ophone head can
tie raised or lowered approx. 2W' fo r
the most co mfo rtable talk ing position.
PT T swit c h w it h opti onal locking
feature. Omnidirect ional polar pattern,
frequen cy response: 300 tb -"5000 Hz.

58.50 l ist pri ce . Ca ll for quote.

OVER
50%
OFF

•
I

KENWOOD MC-50
desk mi crophone
The Me-50 dyna mic mi ke has been
designed expressly for amateur radio
operati on. • Co mplete with PTT &
LO CK switches • Easy con version
from HI to LOW impedance • Uni­
directional . Mike plug on coi l co rd fo r
instant hook-up to an y Ke nw ood rig .

39.95 li st price. Call for q uo te.

YAESU YD-844
desk microphone
The YD-844 is designed for use with
your Yaesu t ransceiver or transmitter.
• Dynami c gen erat ing ele ment . Fre­
q uen cy response:350 to 2700 Hz . PTT
swi tch & lock switch . 50 K ohm . Coil
co rd and microphone input plug for
ins tant hoo k-up.

29.00 l ist price. Call fo r q uo te.

SHU RE 414A
compact hand mike
The 414A is ideal for your portable
transceiver.• One-half the size of most
hand mikes e Omnidirection polar
pattern . Frequency resp onse: 400 to
4000 Hz • High impedance . Ou tput
leve l 54.5 d B . 5% foo t coil cord w it h
input plug.

45.50 list p ric e. Call for quote.

DRAKE 1525 EM
hand microphone
The 1525 EM is an auto-patch encoder
& mi ke in one co mpact uni t. • High
ac curacy lC tone generator, no fr e­
quency adjustmen ts • Dtqi ttan e
keyboard • Low output impedance
• 4- pin plug & co iled co rd allows use
on most t ransce ivers.

49.95 Call 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 quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday.

BA NKAMERICARO

'$41.8

I

Longs Electronics 19 .
M AIL ORDERS· P O . BO X 11347 BIRMINGHAM , AL 35202 • STREET AD DRESS: 3521 10TH AVEN UE NOR TH BIRM IN GHAM , ALABAMA 35234

141



Call Toll Free
1-800-633-3410

for antennas

DENTRON all band HF
doublet antenna
This all band dou ble t or inv erted anten ­
na co vers 160 thru 10 meters . It has a
tota l length of 130 ft. of 14 gaug e
stranded copper wi re. Tuned & center
fed thru 100 ft. o f 470 oh m PVC covered
transmission line. Assembly is com­
pl ete .

24.50 Call tod ay fo r yo urs.

ANTLER
A-280
2m mobile
antenna
The A-280 is as c lose
to the ideal antenna as
y o u can get. Fea­
tu res : • Precision tun ­
ed coil . 47" tapered
17-7 s tain less steel
wh ip. VSW R: le ss
than 1.3 • Cert if ied 3
d B gain . Magnet ic
moun t h as root-to p
stabil ity to withstan d
wi nd s up to 100 MPH.

39.95 list pri ce.
Call fo r q uote.

HYGAIN TH3MK3
HF 3-element beam
C o ver s 10 , 15 , and 20 m e t e r s .
Features: • Separate & match ed Hy-Q
tr aps for eac h band • Feeds with 52
ohm coax . Up t o 8 dB fo rwa rd
ga i n . 25 dB t r o n t -t o - b a c k
ratio . Max . power input 1 Kw on AM,
2 Kw PEp . SWR less than 2:1 on all
bands.

199.95 list price. Call fo r quote.

CUS HCRAFT A144-20T
20-e lement twist antenna
A 144-20T has 10 elem en ts ho rizo nta l &
10 verti cal. • Uses 2 Reddi Mat c hed
driven elements & simple coax pha sin g
syst em to give hori zon tal , vert ical, left
o r r i g h t c ircu l a r , & a xia l
po lariz ati on • Fo rw ard g ain : 12.4
dB • Fro n t - t o - b ac k ra ti o : 2 2
dB • Boo m length: 12', Weight : 6 Ibs.

54.95 list price. Cal l for q uote.

CUSHCRAFT ATB-34
HF 4-element beam
Catch DX instead of chasing OX with
the ATB-34! • Covers 10, 15. and 20
meters . Hig h-Q coax tra ps rated 10r 2
Kwpower. • Dire ct52ohmfeedthrul ­
1 balun. Forward gain: 7.5 dB, all
ba nd s • Fron t- to-bac k rat io: 30
d B • Turn rad ius: 18' 9" • Wind sur -
vival : 90 MPH., ~___

239.00 li st price. Call fo r quote .

HUSTLER 4BTV
10,15,20, & 40
meter- vertical
HF antenna
Band wi d t h a t it s
br oadest! • SW R 1.6
to 1 at ban d ed g es
• S o lid 1 i n c h
fi be rg lass tr ap torms
for o pti mum electrical
& mec hanical stability
• 1W ' aluminum wa ll
secti ons . Option'al 75'­
mete r operation possi­
ble . Feed with 50 ohm
coax . Length: 21' 5" ,
Weight 15 lbs.

79.95 list price .
Call fo r qu ot e.

Remember, you can ca ll 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 .

'II
BANKAMERICARD

6 " ."0 Longs Electronics L9 II
MA IL OR DERS: P.O . BOX 11347 BIRMING HAM, AL 3520 2 • STREET ADDRESS: 3521 10TH AVENUE NORTH BIRMING HAM, ALABAMA 35234

142



ESI POS-1220Z
power supply
Th is on e reall y wo rks ! • 13.8 VDC
regu lated power supply • Current
rat ing: 20 amps co nti nuo us, 30 amps
surge • Fuse protected • LED power
in di cator . ON/OFF sw itc h on fron t
pa nel. This unit wil l power a TR-7400A
AND a KL M 160 watt 2m amp lifier!

69.95 Call for yo urs today.

NEW!

The NEW DENTRON
BIG DUMMY
Now yo u can t un e-up off th e air with
Dentron's Big Dummy loa d. A fu ll
power dum my load, it has a flat SWR,
fu ll frequency coverage from 1.8 to 300
MH z and a hig h grade industrial cool­
ing oil furn ished with th e uni t . Buil t to
last ! Full y assembled and warrant ied .
Help cut out the QRM fact or now!

29.50 Call for yo urs tod ay.

NYE VIKING
114-320-003 key
This heavy-duty key is const ructed on
a heavy die-cast base. The hard ware is
nic kel-plated. Has smooth adjusta ble
beari ngs and heavy-duty coin silver
contacts. Black wri nkle fi n ished base,
sw itc h and Navy knob.

10.60 Call for yo urs today.

DRAKE W-4
RF directional wattmeter
W-4 covers 2 thru 30 MHz . 2000 watts
co nt inuous duty po wer capability
• Line impedan ce: 50 ohm resistive
• VSWR inse rti on: no mor e than 1.05 to
1 • Accuracy : plu s or minus 5% of
reading • 4 posi tion sw itch selects:
scal e, fo rward, o r reflected power.

72 .00 list pri ce. Call for quote.

BIRD Model 43
Thruline® wattmeter
Th e model 43 featu res: • 50 ohms
nominal impedan ce . VSWR insertion
with N connectors: 1.05 max.• Ac ­
curacy: ptueor minus 5% of fu ll scale
• Shock mounted 30 microamp meter
has 3 expanded scal es of 25, 50, & 100
to permi t di rect reading of full scale
power from 100 mi ttiwatts to 10,000
watts. Plug -in element s are optional.
2 to 30 MHz, 42.00. 25 to 1000 MHz,
36.00. Ot her eleme nts and accessories
are ava ilab le. .... ....-. .

120.00 list price. Ca ll f or quote.

'MFJ 2BX ­
super CW filter
Th e MFJ CW filte r has : • Select able
band-width : 80, 110, 180 Hz .60 dB
down one octave fro m center frequen­
cy of 750 Hz for 80 Hz BW • Red uces
no ise 15 dB . 9 V battery . Plugs in
between receiver and phon es. a-pore
acti ve IC fi lter.

29.95 Call tor yours toda y.

Reme mber, you can call TOLL-FR EE: 1-800-633-3410 in U.S.A. or call 1-800-292 -8668 in
Alabama for ou r low price quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday.

8ANKAMERICARlJ
iMa@;- Longs Electronics L9 II
MAIL ORDERS: P.O. BOX 11347 BIRMINGHAM. Al 35202 • STREET ADDRESS: 3521 10TH AVENUE NOR TH BIRMINGHAM. ALABAMA 35234
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what to do all winter

VE6 DXer
Tells All!

the average North American,
let alone the average radi o
ham .

T he area is loca te d in the
nor thwest extremity of the
Great Nort hern Plains, well
wit hin th e Boreal Forest
Region . It is a land of sharp
co nt rasts, 24· hour daylight, a
semiarid region wit h 10·12
inches of precipitation per
year, and hord es of mosqui­
toes and black flies that co uld
drive a hum an being crazy in
hours. It' s a land of northern
lights, _500 C., dog teams,
hunting and trapping still a
way of life, short winter days,
and ice crysta ls to brighten
t he way.

At the ti me of my arrival,
Terry Keime VE80 K was an
avid DXer. I enjoyed th e
ban ds fro m th is QTH. VE8s
were in de man d, which made
DXing interest ing. With the
eventual arrival of VE800
and VE8RO o n the same
block , would you believe we
had Q RM alley in VE8 land?
There it was in fu ll bloom . I

N.W.T., with an approxima te
checked ou t the ham popula­populat io n of 2,500, on [anu-

o t ion , and, according to the
ary 12 , 1972 ; it was -40 C. list , th ere were...82 licensed
Afte r traveling for 1400 miles ope rator s, with approxi­
on winter roads with a house

d b k
f II f matel y 20 act ive hams. And

cat an a ac _seat u ? t hree of them were on th e
house plants which were stl ll ~ bl k

1" ' d d b ' same oc .
a rve, It was a go sen to e Time was the pacifier until
at our new hom e. It was a the opportunity present ed
land not very well known by itself _ a move tothe other

_ . side of town. Now was my
chance to get awa y from rf
bu r ns on ev e ryt hing I
touched .

Once we were settled in,
wit h bed s o n the flo or and
boxes piled everywhere, my
thoughts turned towards an
ante nna st ructu re. The days
were becoming shorte r and
colder rap idly. The co ncre te
base was poured by candle­
light , and prayers were sa id
for a warm weekend, just o ne
good weekend to put up th e
stru ctu re. God was willing,
and the anten na was on to p
with hours to spare. Th e fol­
lowing week proved how
unpr edicta ble the wea ther
can be - snow and wind wit h

-c-, minus 10 0 C. (It 's a smug
feeling to have all the ou tside

"'-.;. "l work done.) The ante nna
perfo r me d as e xpected ,

between the Province of
AIber ta and the Nor thwest
Territories. The par k ho lds
the dist inct ion of having the
largest herd of f ree-roaming
bison in t he world and th e
nest ing site of the enda ngered
whooping crane.

We arr ived in the small
co mmunity of Fort Smith,

A. Srurk o V E8NS
Ft. Smith N WT
Canada

D uring the fall of 1971, I
took the opportunity

to t ransfer from VE6 lan d to
VE8 land to work in what
was at that t ime the largest
nat ional park in the wor ld, a
total of 17,300 square miles
of wilderness.

Wood Buffalo Natio nal
Park st raddles th e boundary
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From front to back: the Wilson 520, the Wilson 4 15, and the
Wilson 420.

.. " ....

zo ne 1 VE8 la nd - VE8 RZ,
VE8 LG, VE80V and VE8NS
are act ive o n 20, both CW
and SSB. VE8NS is the QS L
bureau manager fo r VE8
land.

A th ou ght just occurred to
me, I haven' t .J)..Q.ticed an y rf
burns at this QTH. Could it
be th ere neve r were any? •

VE8NS contemplating th e job.

wit h 15m open ings, VE8 NS is
able to operate with mini­
mum QRM. If all the bands
are out, the n wor k is co n­
tin ued on the 2 accu -kevers,
wit h one wo rk ing and on e '
more to go. But that 's
anothe r story.

A matter of interest to
hams looking fo r co ntacts in

~

VE8NS ' beam was on ly 50 '
away, it presented no prob ­
lem to exten d a coax a little
bit .

The re sults from the
ex periment were co nfusing.
With both bea ms pointing to
Euro pe, tran smit ted signal
st rengt hs were basically the
same in all cases. However, on
received signals th e 520 beam
registe red as much as 3
S-units over the 420 beam. In
some cases we were unable to
copy signa ls on th e 420 beam
which were an S2 on the 52 0
bea m.

Wit h b eam s pomtm g
toward ZL·VK land, again we
were in for a surprise. ZLs
we re co ns istently giving
bette r reports fro m the 420
beam than from the 52 0
beam , by as muc h as 1 S-unit.
At no ti me were the trans­
mitted signals bett er on the
520 bea m. Received signals
were better by as much as 3
S-un its on the 520 beam.
Perhaps fur ther experiments
will be carri ed out to deter­
mine wheth er adjus tments to
bo th beams may change the
present pattern . However, t he
ex periments were a lo t of
fu n. Maybe th e old adage,
"the bigger the better," does
not hold tru e in th is case.

It is impossible to wor k on
the sam e band. Howeve r,

loaded well , and all th a t was
left was to pile up th e OX.

But my rule of the roost
was soon to be shattered with
th e arrival of an o ld friend,
Gerry VE8 LG, a graduate
from an elect ronics school
a nd now a rad io inspector
wit h the Depar t ment of Co m­
munica tions in For t Smith,
N.W.T. The die was cas t .
Gerry was movin g in next
door ! How is thi s possib le
with 2 million square miles of
VE 8 la n d ? Two DXers
squeeze d into an area of
1,000 square feet made me
wonde r at the mathem atica l
odds and sha ke my head .

Once the init ial shock was
ove r and I became somewhat
rat ional , we discussed old
tim es, in va riably getting
around to am ateur radio. A
plo t was formed . VE8 LG had
inten tions of purchasing a
Wilson 520 (for the unini­
tiated, th e Wilson 42 0 has 4
elements on a 30 ' boom; th e
520 has 5 elements on a 40'
boom) and a self-supporting
64 ' tower to support the
beam (with a Ham II rota tor
to turn it ). The ent ire co n­
struction procedure went well
and 5 elements were soon up.

The area of residence of
VE8NS and VE8 LG was
ta king on an air of space age
mystery . In the space of 100 ',
two 64 ' towers and one 40 '
tower, support ing a Wilson
520, 4 20, an d 415, and an
inverted vee for 40 and 80,
were serving two amateur
radi o sta tions - th e VE8L G
Kenwood twins and the
VE8NS TR-3 Drake line. We
were rather am used whenever
people or vehicles passed by.
Invariably t hey slowed dow n
to look at all the flying
a lu minu m and sha ke th eir
heads, with qu izzical loo ks as
if to say, "What is going on
here?" Th an k goodness for
rat he r nonstringent town
bylaws, or we wo uld no t have
been allowed to proceed .

Tests were started imme­
diately, and, as ex pected, the
beam performed acco rding to
speci ficat ions. We decid ed to
hoo k both t ransmission lines
to an anten na switch. Since
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MO DEL C-6 10 Econo mic al, dual rec e iver
magn etic headphone. Delive rs cl ear re­
ception. Li ghtweight and comfortable yet
ruggedly co nstructed fo r dai ly use , Ear ­
cushion s sea l ou t d ist rac ting noise and
are rem ovable fo r cl ean ing, Pr ice: $ 9 .95
MODEL SW L-610 Similar to Mode l C-610
but wi th 2000 ohm impe dance. Ideal for
shortwave receivers req uir ing high im­
pedance headphones. Price : $9 .95

MODEL C-12 10 Medium pr iced, dua l re­
c eiver dynam ic headphone. Preci se
so un d reprod uct ion. Del uxe foam-fi lled
earc ushions are e xt reme ly co mfortable
for those lo ng sess ions The remo vab le
cushio ns redu ce ambient no ise pen etra­
t ion and concentra te sig na l st re ng t h ,
Grea t tor noisy envi ro nments Or fo r d ig­
g ing out weak sig nals. Prlce- $28 .30
MODEL C-1320 Ou r finest commun ica­
tions headph one. Aud iometric-type d ual
dy na mic re ceivers ass ure the ultimate in
rccc otlo n and performance stability, Ex­
tr eme j"y' sensit ive recei vers provide high
out put levels even from wea k signa ls.
L u xu r iou s fo am fil led circ umaural ea r­
cushions are removabl e to r ~tea n ing.

Price: $3 7 .90

MODEL C·610

MOD EL CM~1320S

MODELC·1210

PROFESSIONAL HEADPHONES
& HEADSETS

Dealer Program s
NOW Avai/able

MODEL CM-610

MODEL C-1320

MOOEL CM ·121 0

!'P(I MOOEL eM·1320

~

Tuf ts Rad io Elect ronics . 209 Mystic Avenue . Medford MA 021 55 . (617) 39 5·8280

D UA L MU F F HEADPHO N ES " _ _ • .
T h e follo wing he a d pho nes o ffe r ou tstandin g so u nd quality a nd super b c o m f o rt fo r lo ng term w e ar ing. All the models h a ve c ircu mau ra l
earc ushions to seal o ut d istra c ting a m b ient no ise an d co nce nt rate the sig na l at your ear, Foam f ill ed vi n y l earc ush ions o n Models C- 121 0 a nd
C-1320 add an e x tra ma rg in of c o m f o rt . Adj ustable h e ad ba nds a n d self -a lig n ing e arc ucs assu re p ro per f i t. All models a re equip p ed wit h a
f ive f o o t c o rd terminating in a st a n d a rd . 2 5 0 " d iam ete r phon e p lug an d h a ve 3 .2 to 20 O h m impedan ce . Co m m u n icat ion gr ey w ith b lac k
trfm.

Tuf ts Rad io Electr oni cs. 209 Mystic Avenue. Medford MA 02155 . (617 ) 395 - 8280

MOD EL CM-61 0 Lig ht we.ight. d ual r ec e iver MOOEl C-BIO SWL·BIO C·1210 C·1320 CM·BID CM·1210 CM-1320 CM·1320S

ma gn etic headp hone (sim ilar to Mo d el Headphone Sensitivity 103clBSPl 103dBSPL 103dBSPl 105dBSPl 03dBSPl, 03dB SPL 105dBSPL 105dBSPl
C-6 10). Cerami c b o o m microphonewith -51 ReI. .0002 Oynes/cmz ±5d B "S , B "l' B "S , B "S'B "l,B =.fIdB "S' B
dB o utp ut. Ca n be used w it h a n y mobil e o r @ l mW input, 1kHz
base statio n w ith hi g h z: m ic in p u t and 3.2
t o 2 0 o hm au d io outpu t. Pr ice : $42 .80. Heaoptcne Frequency 40· 40· 20· 20· · 40 '"' 20· 20·

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
MODE L C M-1320 Del u xe dual re ce iver Headphone 3.2· 3.2· 3.2· 3.2- 3.2- 3.2· 3,2·dy nami c h ea d pho ne w it h audiomet ri c -ty pe
hea d ph o n e element s (similar t o Model Impedance 20 ohms 2000'ohms 20 ohms 20 nhrns 20 ohms 20 ohms 20 ohms 20 ohms

C -1320). Cera m ic b oom microphone w ith MiClophone 50· 50· 50· 50
-5 ' dB output. F or u se w ith a n y mo b ile o r Frequency BODO Hz BODO Hz BOOO HI 8000 Hz
b ase station requirin g h igh impeda nce m ic Response
input and 3 .2 to 20 ohm aud io output.
Price : $68 .3 0 . MIcrophone High High High High

Impedance
M O D EL CM ,1 2 1 0 R ug ge d. reli a b le . d ual Microphone - Sl dB - 51dB - 51dB - 51dB
r ec e ive r dy nam ic headphone (s im il a r to Sensitivity ± 5dB ± 5dB "S ' B ± 5dBModel C-1210). Ce ramic b o o m m icro phone
w it h -5 1 dB o utput. F or U<e w ith env Below I volu mm nbar
m o b ile o r base stat ion with hi gh ~ inp ut a nd at 1kHz
3.2 to 2 0 o hm a u d io ou t put. Price: $55.9 0 .

Cord 5' 5' 5' 5' 8 B' 8' B'

MO D EL CM -1320S Deluxe s ing le receiver
12 4ml

dynamic headphone w it h aud iometric-type Plug .250" dia 250" dia. 250' · dia 250" dre unter- unter- enter- unter-
headphone elem e nt (similar t o Mo d el mmated mina ted mmaled mmated
C-13 2 0 l , Cera mic boom m icrophone w it h

8 cr. B01. 12 0l . 15 oz. 1201 1501 18 01 12 01-5 1 dB o u t pu t . F o r us e wi th a ny m o b ile o r GlOSS Weight
(227gl 1341gl l42 6g) (511gl l341g)

base stati on requ irin g hig h impeda nce mic
inpu t: e nd 3.2 to 20 o hm audio output. Catalog Number 61630·063 61630·062 61210·031 61320·012 61630-064 61200·058 61320·013 61320·015
Price : $54.50.

BOOM M IC HEA DSETS
For the u ltimat e in commu nications c o n ve n ie n c e and eff iciency select a boom mic h eadse t . Lo ng- t ime fa vor ites o f p rofess iona l
commu n icat io n s, boom ra te h e ad se ts all o w more persona l m obil it y w h ile a lways kee p in g th e m tc p roperl y p o si ti o n ed f o r fa st , precise vo ice
transmission . Boo m m ic ro p h o n es are completely ad ju stable to a llow p erfect positioning. An d , boom mic he ad se ts leave b oth hands free to
Dec-f o rm o ther tas ks.
A ll m odels a re supplied wit h "c lose-talking" mic rophones t o limit amb ient no ise pick -up and p rovide superior intell igib ility . Ea ch model has
a co n ve nie nt, inline p us h-to-talk sw itch, which ca n be w ir ed f o r e it h er push- ta -ta lk rela y control o r m ic ci rc u it in t e rrupt fo r vo ice operated
transmitt:ers. T he switch may b e us ed a s a mome n ta ry p ush -butto n or it can b e lo c ked in t he d own p os it ion. A ll mod e ls have tough , f le xi b le.
B f o ot cor d s w hi " h a re str ipped an d tinn e d , u nter m fnated. Co mm un ic ati on grey with black t r im ,
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Dealer Programs
NOW A vailable

Dea ler programs
NOW ava ilab le !

ASTATIC
MICROPHON ES

Master Charge
American Express

V isa
Prices FO B Medf o rd

MA. MA resid ents add 5%
sales tax. Mini mum $3 .0 0
fo r shippi ng & han d ling o n
a ll o rders.

Zip _

SLINKY! $4~i:5
A LOT of anten na in a LITTLE Space
New Sli nkylRl d ipole* wit h heli ca l
loading rad iates a go od signa l at 1/10
wave le ngt h long!

·palent No. 3.858,210
1lI.' I'\I>I'!"b!'l(O

• This elecUi ca 'ly sma. 80 115 . 40. & 20 mete< ar>~na Op$<aTK
al any leog l h ITom 24 10 70 1e-e1 0 nom.a balun or T.ansma Tch
needed • po 'TaDle - e<ects & s!o.es in minuTes • small
enough lolil in an ic or apart l'NM\l 0 Iuli lega l power 0 Iow SWR
over complete8OI JS. 40. & 20meTerba nds. much lowe. atmo·
spheric noise pi ckup lllan a vertical and need s no radials • kiT
includes a pai l 01~iall)'-maoe 4-inch l5a . by 4-inc h Ion"

.~d~ lc.J~~~~:·~U~; :'tn~;~~'~~~~n~~~u&c ~~~;.~~W~~ ~a~-
ua! • noW-in u... by US Dept. 01Sla te, US Army. rad io schools.
plus lhounnd s 01 ham s the wOI"ld ov e r

-0-
SILVER EAG LE - $69.95

T -UG8-DI04, rranststo rt eed - • . . . . $48.60
T -U G9 -D I 0 4, " Golden E agle ," transistorized $9 5.40
T -UG9-DI04. " Sil ve r Eagle ;" tran ststortzed • $69.95
UG ·D.104. cer amic o r cr ystal $42.60

Interbank # _
Card expirat ion date _

No w g e t TP L COMM UN ICA T IONS
quafl t v and re liability a t a n e conomy
price. The n e w Ec ono -Line gives you
e verything that you 've com e t o e x p ect
fr o m T P L a t a real c ost redu c t io n. T h e
la test mec han ic a l an d e lectro n ic co ns t ruc­
tion t echni q ues c o m b i n e t o make the
Econo· Lin e your best amplif ier valu e.
U n iq u e b r oad -b a n d c ir c ui t ry requ ires n o
tuning t h rou gh o u t t he entir e 2 -met er ban d
a nd ad jace n t M A RS c han nels. S e e these
great n e w add it io ns to th e TP L C O M M U N ·
ICA TI ONS product lin e a t you r f avorite
a m a te ur ra d io d e al er.
For prices a n d sp eci ficatio ns p lease w r it e
for o u r Amateu r Produ c t s S um ma ry l FCC
t ype accep ted p ower am plifiers also a vail ­
able . P lease ca ll o r write f o r a cop y o f
TPL' s Commerc ia l Produ c t s S umm a ry .

MOd •• I npu t O u t p u t T y p ica l Fr "<lu . n cy ~ rlc .

702 S·2 0 W So-9 0 W t o in/70 out 143- 14 9 MHt $ 139.00
702 B 1·4W SO-SOW 1 in/70out 14 3· 149M Hz $ 16 9 .00

pb~~r . . ~
DY~ I

. iPL ~ ~. ~I'PL fo r a n Eco no my Price?' " , I

THAT'S RIGHT! "
int roduci ng the ECONO-li NE

FT301 l S0M·l0M T ransc eive r - 200 WPEP $7 6 9 Accessories :
FP 301 DIG l S0 M-l0M Transceiver - 2 0 0 WP E P 935 FC -S SM Converter -- 24
FP 301 AC Power Su p p ly 12 5 FC-2 2 M Converter 25
FP 3 0 1 C ID A C P.S . w/ Cloek and CW 10 20 9 FM-l F M De tec tor 20
F R G-7 Gene ra l Co v. svn m e s teec Rec ei ver 299 A ux /SW Crystals 5
QT R-24 v eesu Wo r ld Clock 30 XF-30B AM- Wid e F ilter 40
FT-l01-E X F-30C S OO Hz CW Filter 40
l S D-10 M XCV R W/ Pr ocessor 729 XF-3 0D FM F ilter 49
FT-l0l EE S P-l 01B ' -.Speake r 22
l S D-10 M XCV R WI D Pr ocessor 649 F L-l 01
FT-l 01 E X SOLID S T ATE l SO-lOM
l S O-1 0 M XCV R WI D Processor T R A NS MITTER S25

AC O nly. Less Mike 58 9 Acc essories .
F L-2 100B Line a r Amplif ie r 399 R FP -1Q l R F Speech Proce ss o r 79
FT V·6 5 0 B SM T ransverter 199 MON IT O R/ T ES T EQ UIP ME NT-
F TV- 250 2M T ra nsv e rter 199 Y C 500 J 500 M H l (1 0 PP M )
F V-l 01 B Ex te rn al VFO 10 9 - - ' Cou nt e r 249
S P-1 0 1 B Spea ke r 22 YC 500 5 500 MHl 11 PPM)
S P-1 0 1PB Spea ke r/ Pa tc h 59 cccn rer 399
YO -l 0 0 Mo n itor Scope 19 9 YC 500 E 500 MHz 10.02 PPMl
YD-844 Dyn ami c Base Mike 29 Counter 537
F A-9 Co ol ing Fan 15 YO·l00 Moni tor Scope 199
MMB~l Mo b ile Moum 19 yp· 1 5 0 Du m my Lo a d/ Watt Meter 69
R Fp-l02 AF Spe ec h Proce ssor 79 YC ·SO l Digit a l Readout
XF-3OC 6 0 0 Hz CW Fil ter 4 0 (10 1/4 0 1 se rie s ) 169
F R-1Q 1S VHF FM & SS B TRANSC E IVERS
S O LID STATE l SO-2M / SW RCV R 48 9 FT -S 2 0 B 6 M AM/CW/SS B 365
FA 10 1 DIG FT-22 1 2 M AM/ FM/CW/S SB 62 9
SO LID STAT E l S0-2M / SW ACV A 599 _Acc essorie s :
FT 301S 160 ·10M 40WPEP 559 MMB-4 Mobile Mo u n t
FT 301 S 160 ·10M 40WPEP D igi t~ l 765 (FT-S20B. FT -22 1) 19

o Check enclosed 0 Visa 0 Master Charge 0 American Express

Name Call _

Address _

City State _

Order:

A U b and o p eratio n (160-1 0 m e ters) w it h
most any random length wire . 200 Watt
power ca pab ili ty. Id eal for portable or home
operation. A must for Field D ay . Size: 2 x
4 -1 /4 x 2- 3 /8 . Built-in n eo n tune-u p indica ­
tor . Guaranteed for 9 0 day s. Compact ­
easy t o use. O n ly $ 29 .95.

Mod el
210

, 'l' -t-
.~. '; , .;.
.;. 'i' .~.. o .

FT--301 D

SST T-l RANDOM WIRE ANTENNA TUNER

•
FT· 101E TR A NSCEIVER

•

,
I

--------------------~-~

TUfTS

Model
200 V

• •

CES To uch T one Pad s
• Model 200V - aco ustic coupling. $59.95
e Mo del 210 - for mount ing o n wa lkies or
hand-helds . $54 .95
• Model 2 20 - CES can now o ffer yo u a
T OU CH TONE back fo r Sta nd ard Com m un­
icati ons hand-held rad io s. This is th e co rn­
p let e bac k assemb ly wit h t he TOUCH
T ON E encod er mou nted a nd ready to plug
int o the pr ivate channel connect or . Also
included is a LED tone gen erator ind icator
and an exte rna l t on e deviation ad justme nt .
$74.95 .

Model
22 0

Tufts Rad io Elect ronics . 209 Mystic Avenue. Medford MA 02155 . (617) 395·8280

I Rad io Elect ro nics

209 My stic Avenue
I Medford MA 02155

I
(617) 395-8280

I
FREE Gift With Credit card #

Signatu re _

I Ever!:! Order_! _

Tufts Rad io Elect ronics . 209 Mystic Avenue. Medford MA 02155 . (617 1395-828 0



MAX I ,," U""'

13 .6 'L3 VOC".,
5 mV RMS

. $53.00

2.S Amp
1 6 V ma~

12vmin
5.ooouF
6 VAMS
The rmal Brea ke r

MODEL103R

NP C 4 Amp Regu lated
Pow er S upply.
Sol id Stat e. D ua l
O ver lOlld P ro t ec t ion.

NP C 2.5 A m p
Po w er Su p p ly.
4 Amp Ma x. Soli d S ta t e .
O ve rl o ad Protect ed.

MODEL 102

Dealer Programs
NOW A vailable

FunctionsSilently in convert-
____ ing 115 wits ACto 12 .yolts

OC. 2.5.-nps contirwus, .. amps mall . Enables arryooe to~ C8
radio. cars-trackC3lTirjo;le. cassene aoe p1ayef or carradio in a Ilome
or offic:e.
Contl nuo us CUlre nt IFullload)
OUlp"t VOltage (No Load . .­
O",pul Voltage (Full lOltdl
f il1e ling Capac ito r
Rip ple (Full load)
St>orl Circuit P ro lec lio n
Case: 3" (M} x 4¥," (Wj x 51-.' (0) . S nipping Weig l'll: ~ los

NP C 1 .7 5 A m p
Po wer Supplv .
3 A m p Ma x .

P OWER S U P P LY

Converts 115 volts ACto 13.6 volts DC ± 200 millivolts. Handles <'.5
amps continuous and 4 amps max. Ideally suited for appl ications
where no humare DC stability are important such as CB transmission.
small Ham radio nansrmne, and high quality eigln·lt ack car stereos.
Can arsc te used to trickle-charge12 volt cartlall eries

T VP ICA I.

OUlpu I Volfage 13 6 "'-..2 VDC
Line/L O&dReg Ulation 20 mV
Ripp lelNoise 2 mV RMS
Tran""",' Res po nH 20 us&c
Curren t Con tin\lOUS 2.5 Am p
Cur",nl Limit ~ Amp
C"rre"t f old bac k t Am p
Case: 3" (H) x . ' ''·I WI x 5" H(0 )- S hipp ing We;g" t: ~ Ibs .

REGULATED O N

MOOll ' 20;;8.
~O R c I _

TU.N $ C ~ IV[f1 OFF

,,~ v.e J1 ~ . voc I & JoMP REG

Functions silently in convert­
ing 115 volts 'AC to 1<' w its
DC. h.teatly suited fOf mosl
appl ications inclu<t ing 8·1facl< stereo. burglar alarm. car radio and
cassettetape playerwitltin powerrating

Con t,nuDll5 Currenl (Full Load ) 1.75 Amp

~~~==:~~uLlO::Jj i~ ~ ;~~
F,~e.in g capacitor 5.000 uF
R.p ple IFutl l oa d) • V RMS
S"orl Ci.-cuit PrOleCt,,,,, T" ....ma l Brea .e'
Case: 3" (H}x 4""(W) ~ 5··..• to ). Sh ,pp ing We,g ht: 3lbs.

MOOEL12V4

10 m V RtJI$

M A X I M U'"

13 .6 +.3'l DC
l00mV
10 mV RMS

"'''''''MUM
14VDC

T VP LCA L
13 6 ·c!.3 YDC
SOm V
SmV RMS

_ ...
" "" .

'.'
~ .

POWE R SUPPLY

AC vct ts : 0-3-1 2-60-300-1,200 (5,000 Ohms per Vo lt) .
Ohms: 0-20k-200k·2M S1-20M n (200 Ohm center sca le o n low
ran ge).
DC Microam pe res: 0 -600 at 250 m V.
DC Milliamper es: 0-6 -60-600 at 250 m V .
Accuracy: ± 3% DC; ± 4% AC; (fu ll sca le),
Scal e Leng th : 2-1/8" ,
Met er : Self -sh ielded ; d iode over load pro tected; sp ring backed jewels.
Case: Mo lded , blac k, h igh impact th ermopl ast ic wit h slide latch
cover for access to ba tt er ies and fuse, 2·3/4 " w x 1-5/ 16" d x 4-1 /4"
h.
Batter ies: NED A 15 V 220 u ). l Y2 V 9 10 F (1): Complete with 42"
leads, all igator clips, ba tteries and instru ct ion man ual. Shpg, Wt. 2
Ibs.
Mod el 3 10 Cal, No. 3018 , .

l ow coot '~I ated poeer supply
quietly convets 115volts AC to
13.5 vans DC ± 200 mil livolts
1.5 amps continuous, 2.5 amps
reg, Ideally suited lor operating
mobile CBtransceivers in your
home(l( otnce basestation.

N PC 6 A mp Power S upp ly
Re gu la te d .
Soli d S t a t e . Dual
Overlo a d Pr otec ti on.

~ Amp

16 V ma~
12 V min
10 .()()(J uF
5 V RI,4S

The rma l a rener
S h,pplng W"'Q ht: SI bs.

MOOEL104R

MOOEL 107
N PC 4 Amp Po w er

• Supp ly , 6 A mp M ax.
Solid S tate. O verl o ad

Pr o tected

ALSO! Avail able ;os

1 3 HM 4 wi th bui lt-in
loudspeak. r , Ty PICAL

~::'Iu~~~~~enl ~~S5A~;VDC

~:~~~~ f~~~~s
Case: 3" lH) x .- (W I x Sllo" (0). Sn ipponll WeiQrtI; 3 Ib$

. Co ntinuo us Current (Full Load )
O",put Voltage (No Load}
O",pu l Volla~ IF,,11Load )
Filtering Ca pao;otor
Ripp le (FUll Loa d)
S hort Circ uit PrOiec tion
case: 3

H 1M) ~ ~¥. " IWI ~ S~" IO}

Convens 115 voltsAC to 13.6 wits
DC :l::200 milliv olts. Handles 4
amps continuous and 6 amps l1\1Jl .

Ideally suitedlor applieatiooswhere
excellenl DCstability is important, suctI as C8 transmission. SIlIilII Hant
radio tr.U1smiller, and I'tigh~I ity eight-trackcar stereos. Can tie usee 10
trickle-dlarge 12 voll tar" batteries

MA X ',,"U,",

O" tput Voltage 13.6 .102VOC
Line/Load Reg ulllt'on 20 mV
R,pplel Noise 2 mV RMS
Tran sie nt Response 20 uSec
Currenl Cont tn\lOU$ 4 Amp
Currenl li mrt 6 Amp
Curren t Foldback 2 Am p
Ca se: 3"''' ' (H}~ 5'., " (Wj ~ 6 ',,"' (O} Sn,p p,ng We ig l1t: 61bs

NPC 2 .5 Amp Regui llteo;l Powe , Supply .
Sol id S tate . S hor t C irc u it P ro t ec t e d .

Functionssilootly in colIVefting 115 volts ACto 12 v(l\ts IX: " amps
contioooos, 6 ilIllpsmax. Enablesanycneloen;oyCBradio, car 8-tracll
cartridge, cassette playerll" carradiOin a home oroIIiCe

N PC 25 A mp Re gu lated Po wer Su p ply . 4 _WIlY Protec t ed . _
O utput Voltage a nd C u rr e n t Meter ~ .

Extraheavy--llutyunitquietlyconverts 115 volts ACto 13.6 volts DC L200
millivolts. 10 amps continuous. <'5 amps max. All solid state. Features
dualcurrent overload. cvervonace and thermal cctecuce. Ideally suited
foroperatingmobileHam raec and linearamplifier in your homeor office
Excellent bent;h power supply fa" tes1ing and servicing 01 mooile cornmu­
nicalioos eQUipment.

T VP IC A I.

Oulp utV oItage 13.6 L.2VOC
line/ load ~u1a1JO<l 50 mV
RiPl)le NOtS<! 5 m V RMS
Transie<11 Res """'H 2(j uS&c
Currenl C0<11''' '' OUS 10 Amp
Cu r......t limit 26 Amp
Overvullage P rQlecl lOn 14 .5 V
T1>ermal Ove rload 18O"F
Gese:O·.~ (M) ~ 9" (W ) ~ 8 Y>" (0 1. Sh ipping Weoght: 15 Ibs

MDDEL 1ZHM4

MODEL109R

$39·.95
$41.95
$49 .95
$69.95
$79 .95
$99.95

$149.95

MA X I... V ,,"
13 .6 3,.3VDC" .,
S mV RUS

• General Mult i-p urpose V.()-Ms
- Drop Resistant
-Hand Size
- Model 310 V'()-M
-Ty pe 3 .

.~.
> --

~.........,
".ODL~......-.

'U.<><.. ......,.

103 R
* 13 HM 4
l04R
12/11 5
108R A
l08RM
l 09R

0 0._ ,......,...~ ..

Tu fts Rad io Electronics. 209 Mystic Avenue . Medford MA 02155 . (617) 395·8280

1I::::J
rrS; :~· ~

THOMSON·CSF

~
ELECTRONICS

NET PRICE
$19.95
$20.50
$24.95
$27.95
$28. 95
$29. 95

NPC 1 2 Am p Reg ul a ted
Powllr S u p pl V.

S o lid Statll.
3 ·Wa y Protec t ed .

Cu rr e nt Meter.

1. Drop-resistent, hand-size V-O-M with high-imp act t he rmoplasti c
case .

2. 20,000 Ohms per vo lt DC and 5.000 Oh ms pe r volt AC; d iode
overl oad protection with fused Rx1 Ohms range .

3, Singl e rang e swi tch ; di rect read ing AC Amp range t o fac ilit ate
clamp-on AC Ammeter usage.

RANGES
DC Volts: 0-3- 12-60-300,1,200 (20,000 Ohms per Voi d.

HRM RRDIO /
MOBILE
COMMUNICRTIONS

This heavyduty unit quietly cc wets 115 volts AC to 13.6 volts DC
± 200millivolts. 8 ampscontinuous. 12 amps max. All solid stale.
Features dual cenent overload aoo overvoltage protection. Ideally
suited for operating mobi le Ham radio 2 meter AM-f M-SSB trans­
ceiversin yoo" homeor emce. Can also be used to trickle-cIlarge 12
volt carbaneries.

Tufts Radio Electron ics . 209 Mystic Avenu e . Medford MA 02155 . (6171 395·8280

T VP IC A L
Oulpu t Volfage 13 6 1 2VDC
Line lL oad Reg ulatio n 2C m V
Ripp ieINo rs.e 2 m V RI,4S
Tra n"""nl Res PQOS<! 2C usee
CUrTent Cor11,nuous 8 Amp
CurTenf lim" 12 Amp
Curre nl fol<l b~. 25 Amp
Ovefv oIfage ProlectlOn 1•. 5 V 15 V
case: . ", H (H) _ 7 ~" IW ) ~ S~· (O}.Sh,pp,ng We,g hl: 9 .S Ibs

ALSO A VA ILAB L E AS MO DEL l08 R A
WI T HO UT M ET ER A N D O V ERVOLTAG E
PRO T E C TI O N .
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Dealer Programs
NOW A vailable

11i1r
TEN-TEe

TRITON IV
Digital Model 544

$869.00

. ... .. ... 0 ... .....'
"'_~~ """~T

:~;:;:';,=:.,,-

PREAMPLIFIER

Model 245 Cw Filter . S25.00
~fod el 249 Noise Blanker 29.00
Model 252G Power Supply 109.00
Mod el 262G Power Suppiyf\'OX .. 139.00

wave. R F watt meter. SWR me ter. Power
req uired 12 ·15 VDC @8A.ma>l .Construc­
non : aluminum chass is, top and front panel .
mo lded p lasti c side pane ls. Cream fro nt
pa ne l. wa lnut vinyl to p and end tr im. Size:
Hwa 4 %" x 7" x S". Weigh t 2 Y> lbs.
Arg onaut. Model 509 .... . $ 359 .00
Linear Am plifi&, Model 405 . 159.00
Power Supply. Model 251
(Will pow er both units) ... . . 85 .00
Power Supply. Model 210
(Will power Argonaut only) .. 30.00

~

AMEC
~

MO DE L Pl ·'

$69.95

K R50

Memorie s : Di t and dab , Indivi d ual defeat
sw itches.

Paddle Aotuat.ioriF'oroe ; 5 -50 gms.
Power So urce : 1 1 7VA C, 50-60 H z , 6 -1 4

V DC.
F inish ; Cr eam front. w a ln u t vin yl to p and

sid e p anel trim.
OutioJ :v~~~x~e lay . c:on t act r a t ing- -1.-!LVA.

Paddles: T o r q u e drive w it h ball bearin g
pivot .

Side-t one ; 500 H z t o n e.
Adjustable o u t p ut t o 1 vo lt.
Size HW D : 2 lh" x 5 1,'," x 8 'A"
'.\'eigh t : 1 3.4 lb s.. "'.

1ri1r
TEN-TEe '

SPEc'flCAnOhs..., ~ "....""NCf ..00' .. . ' • • 11 ....
...,.. ~G'M ' ...... ~, . .. 1. "' . • _ ,_ ' _ ,

..f .. h t_... .. '-.'".~ :12 , .' " 0>......

::....."::."~ ~..,... -;~::..~.~:::_0_..,...... .... .,........

ACCESSORIES:
Model 240 One-Sixty Con...erter....S 97.00
Model 244 DigiUoI Resdout ._. 197.00

TRITO N IV $699.00

Don't Make 'Em Like Th ey Used To" makes Ham Radio even more fun.

....... .. ~ ~.
>0 ...>0 .. ~'",._""" ......'"....,.,..".....::.:.'=,.,......"....

AR GONAUT . MOO El509
Covers all Amateur bands 10-80 met ers.

9 MHz cry stal f ilter. 2.5 kHz bandwidt h. 1. 7
sha pe fact or @ 6/50 d B c orms. Power
req uired 1 2-15 vac @ 150 mA rece ive, SOO
mA tr an smit a t rated outpu t. Cc nsrr ucnon:
aluminu m chassis, to p and fro nt panel .
molded p last ic e nd panels. Crea m fron t
pane t, walnu t viny l tOP and end tr im . Size:
HWO 4 Y," x 13" x 7" . Weight 6 lbs.

LI NEAR A MPLlF IE R,MOOE l405
Covers all Amateur bands 10-8 0 met ers.

50 watts out put pow er, connnuous s ine

1rtllrTEN-TEe

.0-...........

~':':t.tO••co" no
""",,,'"'~::o._

....au."'•...,.....""',_..,... .- ..-.... ......

•ci.iShcraft 4 ELEMENT BEAM . 10·15 ·20 METERS Price : $2 39.95
F rom one pac ka ge yo u rec e ive e ve ry co mpo nent t o quickly a n d easily 'a sse m bfa y o ur 1"" _
b ea m . ATB--34's ru gge d c o nst ruc t io n . fu l l p owe r h and ling capa bility. bread b a nd
cove rag e, a nd fou r a c ti ve eleme nts w ill g ive y ou superior performanc e on a ll three b ands.
Our n ew c o a x ia l t ra ps are very h igh Q . re sul t ing in extremely low o hmic lo sses a n d
lo ng er fu ll performa nce elements. T h ey a re ra t ed f or 2KW po w er h an d li ng. Feed is d irect
5 2 o h m t h r ou gh t he 1 - 1 ba lu n , supplied at n o e xtra c ost .

char a c t e r k evers , as u sed in t he K R 2 0 -A .
Price $17.00

K R a O E LECT R O N I C KEY ER
A comp letely aut omatic el ec t r o n ic k ev er

full y adj ustable to y our o p era t ing st y le a n d
pr e fe r e n c e. s p eed , to u ch and w ett.httng, t h e
ratio o f the length o f d it s and d a hs to t he
space b etw een t h em . S elf -controll ed k e v er
to t ra n sm it your t houghts clearly . a rti cu­
la tely a n d a lm o st effo rtless . T h e [amble
(squee ze) feature all o ws t h e in se rtion of dt ts
and dah s w it h p erfect t imi n g .

A n a utomatic weighting system pro vi des
in cr eased c h ara c t e r t o space ratio a t s lo w er
speeds . d e cr ea sing as t h e spee d is inc re ased.
keeping t h e balance bet ween smoot h n ess a t
low speed s a n d easy t o copy h ig h er sp eed.
H igh m telligib ility and r y thmic tr a nsm ission
is main tained a t all speeds, a uto m a tically .

M emo rie s pro vided for bot h d it s and
d ahs b u t either may be def eate d b y sw itc h es
o n t h e rear p ane l. Thus, the KR50 may b e
o perat ed as a full iambic (squ eeze) k e v er,
w ith a s ingle m e m ory or a s a co n ve ntional
t ype k ev er , A ll c h ar act ers are se lf -co m p le t ­
ing. Pr ic e 5110.00

S PECIFIC A TlO N S
Speed Range : 6 -5 0 w.p.rn .
Weigh tin g Ratio R a nge : 50 % to 150 % of

cla ssi cal dtt le ngt h ,

A MP LI F IE R

#40 5

AR G O N A U T

11'509

• Improves !Il'fL'II ithity ami Ilignal.to-noise ratio.
• Boosts signatAup tu 26 db..
• For A..I or SSB.
• Bypasses itself autumatically when the tra nscei...er i! tran. mill ing.
• FET amplifier gi...ee superio r cross modulation prot ection.
• Ad...anced eoltd.state clrcult ry.
• Simple to install.
• Improves immunit y to transceiver from -end o...erload by use of its built-in a ttenuator.
• Provides master pu .. er control for station equipment.

Tufts Rad io Electronics. 209 Mysti c Avenue. Medford MA 02155.1617) 395·8280

:\lodel PT·2 i. a cont inuoul tuning 6·160
meter Pre-Amp specificall ~· deliigned for
U!iC with a t ransceiver. The PT·2 Com­
binel the feat ures of the well-known PT
with new sophisticated cont rol circuitry
that permits it to be added to virtually
any transcei...er with No modifi cation.
~o serious ham can be without one.

Now You Can Receive The Weak Signals With The ALL NEW

The new ultra-modem fully solid-state. TRITON makes operating easier
and a lot more fun, without the limitations of vacuum tubes .

For one th ing, you can change bands with the flick of a switch and no dan ger
of off-resonance damage. And no dete rioration of performance with age.

But that's not all. A superlative 8-pole i-I filter and less than 2'l
audio distortion, transmitting and receiving, makes it the smoothest
and cleanest signal on the air .

Th e TRITON IV specifications are impeccable. For selectivity, sta bility and
receiver sensitivity. And it has fea tures such as full CW break -in, pre­
selectable ALe, off-set tuning, separate AC power supply, 12 VDC operation,

perfectly shaped CW wave form, buil t -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 TE N-TE e dealer. We'd like to tell you why "They

-nJJJJJJr -

Tufts Radio Electronics. 209 Mystic Avenue. Medford MA 02155. (6171 395·8280

KR20-A E L ECT RON I C K EY ER
A fi ne in st r ument f or all-aro und high p erfo r­
man ce elec tro n ic key ing. Paddle actu a t io n
fo r ce is fac t ory adjusted for ry t h mic sm oo t h
k eying. Conta ct a d justment s o n fro n t .
Weigh tin g fa ctor fa c t ory set for o ptimum
s moothness a n d a r t icu la ti o n . O ve r -ride
" straig ht k ey" convenie n t ly located fo r
e mphasis. QRS sen d ing or t une-up . R e ed
relay o u t p u t . S id e-to ne generator w ith
adju s tab le level. S elf-co mpleting ch a ra c t e rs .
Plug -in circuit board . F o r 117 V AC. 50-60
H z or 6-1 4 VDC . Finished in cr ea m a n d
walnut vinyl. Pri ce $69_50

KR 5 -A E L E CT R ONIC KEYER
Sim ilar to K R 2 0 -A b u t w itho u t side-ton e
o scillat o r or A C power su p ply . Id eal fo r
p orta b le . m obil e or fi xed st a tion. A gr ea t
va lue t h a t w ill give years o f t r o ub le fr ee
servic e. H o u sed in an attractive case w it h
cr ea m fr o n t . walnut vin y l t op . F o r 6 -14
VDC op er ation . Price $ 3 9 .50

KRI -A D E LUX E D U A L P ADD LE
Padd le assem b ly is that used in the KR5 0
hou sed in an a ttractive forme d a lu m inu m
c ase. Price $35.0 0

K R 2 -A SI NGLE L E V E R PA D D LE
F o r keying conven tio nal " T O" or d is crete



PRICE
$120
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ALL BAND PREAMPLIFIERS

· 6 THRU160 METERS
i TWOMODELS AVAILABLE
• RECDMMEHDED FOR

RECEIVER USE ONLY
• INCLUDESPOWERSUPPLY

MO DE L PLF emp loy s a d ua l
ga te FET p ro vid ing noi se f ig­
ures of 1.5 to 3.4 db .• de­
pe nd ing up on the band . T he
wea k sign al performance of
mo st rec eivers as well as image
and sp urio us re ject io n are
greatl y improved . Overa ll ga in
is in excess o f 20 d b . Panel
cont ain s sw itc hing t ha t tr ans­
fe rs the a nte nna directly to
the rec eiver or to -t he Prea mp.
Model PLF 1 17 V AC. 60 Hz.
W ired & Teste d . . . , .. $44.00

Mod el PC LP U ses
nu vtetor . •. . _. . . . .• $44 .00

•

8 3-5SP-385

UG-914

575-105-385

PL-259 ... 90ci
UG-175 (Adapt­
er for RG 58 U)

... 25'<

UG-290

".."H~ ~' ' HS'l'f
' HA'COIIf<'SJ

(Sr.ecify..Iyp.e N or 50 239 connectors)

MODEL
43

Elements (Table 1) 2-30 MHz
Elements (Table 1) 25·1000 MHz

Carrying case for Model 43 & 6 elements
Carrying case fo r 12 elements

Dealer Program s Frl'qul' ncy Bim ds (M Hz )

N OW A vai/ab/e Power 2· 2S· 100· 200· "",.
Ran ge ]0 ' 0 250 500 1000

') w at t> >A 5C so Sf
10 wans lOA me 100 IOE

Table 1 2'> watt s 2'iA 25( 250 2SE
Sn wa ns SOH 50A :;0<:: SOD 'jOE

STANDARD
100\.,'a th 100 H 100A l 00 C 1000 lODE
250 watt s 25QH 2'iOA 250C 2')00 2SQE

ElEMENTS 500 wath 'iOO H S(XlA 500 C S()(lD 500E

(CATALOG 1000 wa tt s l 000H HXXlA l()(XI( llXX)Q uoor
2500 wath 2500H

NUMBERS) 5000 w a ll s 'iCX:OH

UG-255

~G~8

U G -3 0 6

S0239SH

,-
accurately mac hined fr o m brass. Springs ar e m ade o f
berylliu m cop p er . A ll p art s in t urn are ASTRO ­
plated® t o give y o u co n nectors t hat c an take
constan t handlmg, hi gh t em pera t u r es and r esist
abrasion.

~~
~= UG-2 7 3

UG-I094 ~
575~102~38~

BNC(F) T O U H F (M ) A D A P­
T ER 3 1 -028-385 UG-2 73
Adap ts a n y B NC plug to any
UH F jack . $2.3 9
P USH - O N
8 3- SSP-3 8 5 Fea t ures an un­
threaded. springy sh ell t o p us h
fit o n fe male connect o rs.
$2.27
LIGHTN IN G ARRESTOR
575·105·385 E li minates s t a t ic
build-up fr o m anten n a . Pr o­
tects you r val u ab le equi p m e n t
against li ghtning d a m a ge.
$ 4 .80
BN C PLUG 31 --00 2 · 3 85 UG­
8 8 Commonly used for c o m ­
mu n i cations ant enna lead
c ables. For RG 5 5 /U & RG
58/U cab les. $1.59
BN C S TRAIGHT ADAPTER
31·219-3 85 U G ·9 14 1 9/32"
lo n g. allows le ngt h o f cables t o
b e jo ined . Mates wit h BN C
plu gs. S2.12
BNC PA NEL R ECEPT ACLE
3 1 -003·3 85 U G ·2 9 0 M o unts
wi t h 4 fasteners in 2 9 /64"
d iame t e r h o le . $1.74

The indispensable
BIRD model 43
THRUlINE ®
Wattmeter

Read RF Walls Directly. •
0.45-2300 MH z, 1-10,000 w atts ±5%, Low Insertion
VSWR- l .05.
U nequa l led econom y and f lex ib i lity : Buy o nly the
ele men t (s) cover ing your present f req ue ncy and power
need s, add ext ra ranges lat er if your req ui rements
expand .

S ERIES 31 - BN C CONNECTORS
Amphenol's B N C co n nect ors a re sm all. li ght weight .
wea t her pr o o f connectors w ith b a yonet ac tion for
q uick disco nnect appfific atfo ns ,

Sh ells. coupling rings and male c o n t a cts are

Tufts Radio Electronics. 209 Myst ic Avenue. Medford MA 02155. (617) 395·8280

Tufts Radio Electronics. 209 Mystic A venue . Medford MA 02155. (617) 395·8280

BNe BULKHEAD RECEP­
TAC LE 3 1-2 2 1-38 5 UG-I094
Mates with any BNe plug.
R ecep tacle can be m ounted
in to panels up to 104" thick.
$ 1.2 5
BN e (M) T O U HF (F) ADAP­
TER 30 9 ·290 0 -385 U G 2 5 5
Adapts any B Ne jack t o any
U H F p lug. $ 3 .63
DOUBLE M ATE ADAPTER
83 -877-385 Bo th c oupling
rings are fr ee turn in g. Con ­
n ects 2 fem al e compo nents.
$2.72
J A C K A D PAT E R $1.95

5 75·1 02·3 8 5 Ada p t s
8 3-1SP~385 to M o t orol a t ype
auto ante n n a jack o r pin jack .
P A N E L RECE PTACLE
83 ·1R-385 802 39 Mounts
wi t h 4 fast e ners in 21 /32"
d iame t e r h ole . $1.17
PAN EL REC EPTAC L E
8 3·87 8-385 S 0 239SH Mou nts
in single 21 /32" diameter
hole. Knurled lock nuts pre­
ve n t t u rn ing. $ 1.59
BNC AN GLE ADAPTER
3 1 -0 0 9 · 3 6 5 U G -3 0 6 A dapts
a n y BNC plu g for ri ght angle
use . $4.23
O N C T E E A D A PTE R
3 1 -008·385 U G·2 74 A d apts 2
BNC plu gs to 3 1-003-3 8 5 o r
oth er fe male BN C t ype re c ep­
table. $ 4 . 5 6

Bii\D

\ ~\\,.UmARO;uo;; tHE 0U@ SiGNAL~~~
\~ TWO METERS Motorola HT 220 Crystal s IW2AU" BALUN ""_~:
'~ CR YST A LS IN STOCK In St ock ! THfAmO YED l UDIHGHAM AIID CDMMEllCtAl BUill III THE "lIRl DTODAY j~ -~

Standard _ lea rn _ Heathkit _ Ken _ Clegg _ Reg ency _ wilson _ VHF THi PROVEN BAl UN ; ::~~~:~:S'~1' :::':,~"c~,I1~ ":':::;:od 31. to... 1
• "'" J NOW ~L STAINLESS5' El ",,"olilm s.o,~ IloobLt 5 1." Pl."d

Eng -Drake - And Ot he rs ' $4 .50 @ Lifetime Guarantee .... .... : ="'R ~i~l~~'~~:~~~~:"Up"", ol O<o< I(JO ~
i ....., .. USN'N'" ,..K$!l 1 ...... ....,"" _ _ tOJiIl """ s...

Make/Model Xm lt Freq. Re c. F req I :=,v::',J<.: _ . ..... Fe< '-tt<l . ... __ .....-. _ .:

~o:~,ilt=.-:,~ au.","U or flIE es IoII IIIEO rOJltt$. ru =
ICA._Cli, CAN' I " N DEFlNS! DEP!. 'lUS '~OOUllDS or HIII$ IHI: ~:::"--
WOI Ll on R · •
THEnE BUlLT TO lAST •• •

BIG SIGNALS DON'T JUST HAPPEN-
GIVE YOUR ANTENNA A BREAK

~'101_1,1_"':lI""__ ' _ "')":lI
"'~_ ~'_. I' .*, _ .$/1 " ,, __.......""'.001" lllII ,,__ ........ .... -"

IYA'lAB U IT I ll lWING owu s. IFIIOT. OllnE. t lRltT
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!O":~. OUI Ir'" 1 ..-.1 .....1>1' I ., 801.... I ~. "'" 0'" ,,,' ,,,< ,,.,,
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Ic- SD.
6 MeIer SSB· 3 Wan. PEp· True IF I<o;.. ll ,. n"e'
S,, "er.ed D.. , Ug~ts . Inlornal Ba" ", ,, , • aoo KH'
VFO ' ern
Prk u: $Z49.00

IC·20.
<"""'er sse ' 3 Watts PEP· T~ IF No,,,,Blanker
Swdchod ll1alloghts· 1,,,, ,,n,II a,"""., . 200 KH,
VXO Tun,"9 ' 144.0, 144 .< ~ < Mo'e " fl IT'

Pricu' $259.00

two low cost twins. ICO~I'S new portable IC·2Q2 and IC-502 put it within
your reach wherev er you are . You can ta ke it with you to the h ill top. the
hi gh ways, or th e beach. Th re e portable watts PEP on two me ters or six!

Hello, DX! Th e ICOM quality and excellen t rece ive r characte ris t ics of this
pa ir make bul ky converte rs and low band r igs unnecessary for getting
st a rted in SSB-VHF. You j us t add your linear amp, if you w ish, con nect to
the a nt.€nna, and DX T'With t he 202 you may talk through OSCA R VI and
VJII Even tr ansceiv e with an "up" receiving conv ert e r! T he IC-502, s imi ­
larly, makes use ofsix meters in ways that you would have always lik ed bu t
could neve r have before. In fact, the re a r e 50 many thin gs to try, it' s li ke
open in g a ne w band.

Take hold of Single Si de Ba nd. Ta ke hold of some excitement. Tak e two .

IIIICOMI

Bold it! T,ke hold 01 SS E wit h <he"

Tufts Radio Electronics . 209 Mystic Avenue . Medford MA 02155 . (617) 395-8280

IC -2 4 5 Transceiver
T h e VFO Revolu tion goes mobile w it h the unique, ' CO M developed
LSI synthesizer w ith 4 dig it L E D readout. The IC -245 offers the
most for mobi le on the market. T h e easy to use tuning knob moves
accurately over 50 detent steps and assures excellen t control as
easily as steering the vehi c le. Wi th its opt io nal adapter, the IC-245
puts you into all mode ope ration on 12V DC power with a compact
dash-mou n ted transce iver. In F M , the synthes izer co m m an d f re ­
quency is disp layed in 5 k H z steps from 146 to 148 MH z , a nd with
t he side ba nd adapter t he step rate drops to 100 Hz from 1 4 4 to
1 4 6 M Hz. For m a x im um rep eater t textbtlltv , t he t ra n sm it and
re ce ive frequenc ies a re independently programmable o n a ny s epara­
tion. The IC-2 4 5 even comes equipped w ith a m u lt ip le p in Mo lex
connector fo r re m ote co ntrol. The IC -245 is a p roduct o f the
re vol ut ion in VFO design, from its new sty le fro nt panel, to its
excellent m echanica l rigidity and La rge Sca le In t e gra t ed Circu itry.
You r IC-2 4 5 wi ll g ive you the most for mobile. $499.00

Yes, now ICO M helps you steer dear of all t he has sles of channel cr~tals, The new
IC22S is t he same surpris ing radio you've come to know a nd love as th e IC.22A,
except that it is totally crystal independent. Zero c ry s t a ls . Solid state engineering
enables yo u to prog ram 23 channels of your cho ice without waiting. Now the
IC O M performance you 've demanded comes with t he co nvenience you 've wanted,
with yo ur new 1C-2 2 S . Price: $299.00

Now It's Crystal Clear

T H E NEW ICO M 4 MEG. MULTI -MODE, 2 METER RAD IO - IC
211
IC O M introdu ces the first of a great new wave of am ateur radios,
w it h new sty l ing. new ve rsa t ility. new integration of tuncttons.
You've never b ef ore la id eyes o n a radio lik e t he IC -211, but you'll
recognize w hat you've got when you f irst t u rn the sing le -knob
frequency contro l on th is c o m p act new m odel. The IC-2 1 1 is fu lly
synthesized in 100 Hz o r 5 k Hz steps. with d u al tra ck ing, opt ically
coup led VFOs displayed by seven-segment LED readouts, p rov idi ng
any aplit. The IC-2 11 roll s th rough 4 megahe rtz as easily as a
b reaker through the surf. With its u n iq ue IC O M deve loped LSI
synthesi ze r , t h e IC -21 1 is no w the best " d o everything" rad io for 2
meters. w it h FM . USB, LSB a nd CW operation. $ 7 4 9 .0 0



1000 Hz. 25%to 40%

2 MHz 10 2 30 MH. ;n 7 o... rlappi"ll
' . ng... by ph"ll-in coil a.....mbli..·
2 MHz_ 4 MHz. 4 MHz-8 MHz.
8 MHz- 16 MHz. 16 MHz_32 MHz,
32 M~ MHz. 50 MHz_ lID MHz.
110 MHz-23O MHz

7" . 2.1/4" x 2·112"

1 lb., 6 oz.
$ 120,00

9 _11 I' .ns<sto, ba" ...y.
Bu._ 2l-"lo. equi"al. nl

. ",

L1TILE 01 PPER

Accu' 'OCY

ModulatlO"

Si..

ShippingWe,ghl
P, i""

...."

WIDE RANGE AITENUATOR

Prot ect YOUI reet'i"", r o r converter from ovenceo . 01" 1oJ'''­
vrde st ec ertenuanoo o f low ·leve l RF SIgna ls Iro m SIgna l
genera tors, pr eamphfrer s , Of converter s Seven roc ker
switc hes pro vide a tter.t uatron from 1 d B to 61 dB In l ·d B
ste ps. Swit ches are marked in d B, 1-2-3 -5-10 ·20·20 Sum of
ac tu ated switches [IN pos ition) qrves at tenuation. With all
sw itche s III O UT po sition , there is NO Insert ion loss
Attenuat c r insta lls In coax ial l ine us ing UHF co nnecto rs

model 33 1A

transistor dip meter .,

Portab le R F single generat or , signa l monuor , or absorpt ion
wavereter. Lightweigh t (1 pound, 6 ounces wilh a ll cousl .
batte ry-powered uni t is idea l fo r f.e ld use in tes t Ing
t raoscet.e-s. tuning anten nas , e tc . Can also be used to
measure ca pacrtv, ind uc tanc e. c.rccit a. and other fact ors
Ind ispensable lo r experimenters , it is eas ily th e rnosr
versanje ins tr umen t III the sho p. CO nt inUOUS co verage from
2 MHl to 230 MHz in S€lIP.n ranges
Un it cons ists of a t ransistorized RF di p osc illa to r and
lOO-micro am pere meter c irc uit. Mete r crrcuu uses a
s ing le·t ransist o r DC ampl if ie r WIt h a poten tiome te r in t he
em itt e r c ircuit 10 contro l meter sensrtivitv. A Soos.uo n
slide switch co nnects the me ter circuit to the oscilla to r for
di p measurements to a d iode for soso-p non waverneter
peak measurements. o r crov-ces aud io rncdu tat ten 01 n-o
RF signal.
Frequency d ia l has a canorerec refer enc e pe-nt for Q and
b<lOdwidlh rreasur errents . Each coi l has its ow n freq uen cy
d ial: t here 's oo'cootcs.c n wit h mult iple mar klflgs or small,
hard -to -read sca les near the center of the o.a r.

1500 wallo DC int erm ittent .
Warning lighl' . iIInal.
maximum h....t limit.

DC 10 300 MHz

L..... th an 1.3 ; 1 10 230 MHz

0-15 , 0 _ 500 , 0 _300 , 0- 1500

SO·239 1''__ .caUy ....I."U

4-314" x 9~ x 10-1/4"

12 ....
52 15..00

Pow.. Rang"

Freq ...... cy Range

VSWR

Watt ....l ... RaJl98S

Inpul Con.-:to.

s.;ze

Sh""p''''l w. 'IIhl
PrlC'

_ lTMXIe1374 dumm y load wattmet er _

Top of th e Line - 1500WATT RATI NG-oil Cooled

O Uf highest power COmb'f'\al ioo unit. Rat ed to 1500 watts
Input (,ntermitten t). Meter ranges are indi ...id ually
calibrated for highe st accurac y.

• specifications

High Pow er-l000 WATT RATING- Oil Coo led

model 334 A dum my toad wattmete r.
Ou r most po pula r co mb ina tio n uni t. Hand les fu ll ama teur
pow er , Met e r ranges mdrvidu altv calib ra ted. Can be panel
mount ed
• speci f ications

Tufts Radio Elect ronics . 209 Mystic Avenue. Medford MA 02155 • (617) 395-8280

250 .... It. inter mitt en '

Tufts Radio Electronics. 209 Mystic Avenue. Medford MA 02155. (617) 395·8280

0-5, O-SO. 0-125. 0 - 250

SO-239

DC 10 300 MHz

L_ t hen 1.3 :1 to 230 MH z

4" x 7' x 8",....S,,,,,

f,eq uen cy R__

VSWR

Po...... . Ranll"

W.Ilme1er R_no-

~ BARKER & WILLIAMSON, INC.

Econ omy High Powe r l oad - 1500 WATT RA TlNG­

Oil Cool ed
mod el 384 dummy load

FOr high pow er when al l you ne€d is the toed.

• 5pec if icalio ns F, .,LMnCV R... DCto JOOMHz • 5peei' icati on l

F.""lu""", y R_e DC 10 300 MH. VSWR l...,. Itwln 1.3:1 10 230 MHz Po...." capacity 114_n

VSWR l _ tN " 1.3:1 10 230 MHz
_R_

1000 "'an . CWinl"""n. nl VSWR 1.301 ...u ....um. DCto 225 MH.

Po...... R~ 1500 ......., ....t..."'i n ....r. W..mng hghl '~s Impedanco 500",""
mui... u", heal I"n,t .W...ni<lOJ h'll>! ' ";9n" , Acc.... :ocy 1 d 8/dB. DC 10 60 MHZ

m:..imum hea! limit . Wall....I.. R_ 0- 10.0_100. 0-300.0_ 1000 0_1 d B/d B · D_5 d B. DC 10 160 101Hz
Connector S0-239 U.... metiully .... Ied ) Inpu\ eo .....etor SO·239 (I •• ' .... l ie. lly .u led l 0 .1 dB/d B · 1.0 d B, DC 10 225 MHz

SIZ. 4-3/4" x 9" x 10·112" Si.. 4·314" . 9" • 10-114" Size 8·112" x 2-1fT x 2-1/ 4"

S"ipping Weigl>! 12 lbs. Sh,pping W.ighl 12 Ib•. Shipping W"ig'" 1.1 12 lb.

P. ice "'''' Pri<:e $174.00 Price $49 .50

model 333
dummy load
wattmeter
h_ite Lightweight Port able-250 WATT RAT ING­

Ai, Cooled
Ideal f ield service un, 1 tor nobile 2·wav radio--cB . mar ine,
business ba nd . Best for O RP a mateur use, ca. with zero to
5 watts full sca le low power range.
• '~ci f i cat ions

l=====================l::====================~ .s~cit~catl oruFr equency Cove< a~e
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loo-"",,.h ...

' Od8
60 m ;m, o ln

50.oOOoh....

h .. "" ' t>ott .
8 u' 2U6.' .....
2 -] / 3'· ,/r

6-'/2 .

T , .....

' OO(l w'''' CW ll'OOOw....SS8 1

L-. """ '-' S " . OCto 150 MH.
O.O'SAm "'O ....,

UHFTV" >O-23!1

3-lIT ', ' -'1T
1\b.

_ 550A_2

Modol 592

EC<Jnom lca l and ,e l,oble , Can be ope ra,ed Irom VOX ci, ru,t
fo' <;amp le'el. au'oma' ,c ope 'a tlOn or h o m PTT 00 milnuol
TIR ,w ,'c h. AeC<I"'" ,npu t " out om. tlClllIvg,o unl;led wh"n
Ihe re lay" ,n the Tran, m" PO" tlo n , Wide AC opel'at ing
vo ltage range and low opor'lIng curren t

• ,pecil ;cot ;O" '
Pow.. ",.. ,..

... .... A"" u,...........

_ 551 A.

Dealer Program s
NO W Available

Model 377 - $17.95

Model 359 - $3 7.50

_ mod • •'377 --fI

Inc,,,,,, " you, tran, ,,, i,, ,,', effec t i", ,pe.-xh PO,,",' up 10 "'Il"cilica' ;.n.
fo u' t i"",s. Or lJSe It wrth yo ur lape ,ec<I'd... 0 ' puIJlic Inp", '''' .... '''.

:~,~~o~:~mA.:o';:.~:U::;;~:;;:,~:~e""~h~ ~w;;:;'"h " Inpu. b o.'
a ll tVpe, 0 1 " a" ' m,n e", Powered tiy a long·lo' t ing dr . -ce ll V....... G.'n
ball"'Y -rlO ,.. te rM I pow er neede<J. In' loll, ", ithout any O",pull ,
w iring c hong." on yo ur t re",m ilt er_ Ju S! con""e< ,he Outp"'lm n..
Cr>mp,t>amp bet.-o .0'" mie,opho ne 150.0 oo -o nm
dynam;c or h igh-impeda""" ceram ic l .nd you ' t. an, mitl er·,
mic<ophon" input ro nnec lO" F,o m _O<lnei ro ck.. "" fcn le IS S;..
yo u by O<lss t he Comp,,,,mp w noo yo u want to , Sh'pp;.. ", . ;glrt
Co mp, ,,, ,, on leyel i. edj u'tab le. too .,

COAXIAL ANTENNA CHANGEOVER RELAY

BARKER & WILLIAMSON, INC.

'''" POO ''''''

9 '''' ~'''''''''''b'''''''',
B....- 2U8 or oqu"._
2-3/." ''''''' _1/2"',.

SO-""" ......

T_ Roco' d.. 0 .5 _hm

S;.. lI--lIl!··. J-'I2· .3"

Sl<ll'Pi... W...1rt 3·112 .

Pow... _~ "'.h"""2U6

or ""u'''_

C'O",. lk [mea, u""" at 3Q MH, ) i, -45 dB bet_en odjare nt
oull." arid -60 dB M,,,,,,"n al, e' nal e ou, le"

MOd"" 0'. avoilab le fo r d e, k. w.lI . or panel moun t ing. 8nd
w ilh 0' ", .. hou' pro tec t ,...., gro und ing o f ;n.ct ,oe ou tPuts.
Rodiol [, ide .moun'edl <onneOlo' mode l, can be e ifne<wall
or panel mou nted; 0" .1 (bac kpla,e -mountedl con nOClo'
mod e l, or. 101'paoe l moun, ing on ly. save oanel ,pare

Use the ""ecto r chor l be low '0 choose ,ne mode l, you-

Con nec, you' "a1ion to ,h e telephone Ii"" , . Fi....
swi' ch -solo<'a b ie mo des gl,", oo mpl"e Ile xib ility lor
p,>lCh ,ng 'h e "0' ,o n to ' he line a nd fo, ta pe feco rd ing ar><!
pllyback ro 0 ' t ro m fhe Ii"" 0 ' ,ne ,,",ioo _ TMe nyb<id
cirw,' prOVide> fo r eflo r1le" VOX Op"'8t >on of thE phone
patc h . A b uill -in Compre amp speech p, eamp hl ie, ! limit..­
l in Model 3002W ) inc,e""" ,ne'eye l o f ",e.~ pho ne , ig"""
and a lso p,e vent. ove.-,nod ula, ion whe n tne Iocol ,e lcpho.,.
i. used " 'ne " .-"ion microph one _ (The Comp",amp a lso
func" o n> oS a p'eomplifie,! lim ite r with the " at lon
mic<opho"". il de , "oo .)

" ,pecification,

I.........om ·
L;." 600010",.

~.... . .hm<
Mi"",oh_ H~ Im_ . """ 150-"",, ......,

« . ..., •• d.nom ..

""'..... to,
T"""",;n ... SO-"",, ohrns

" .poc ili""tion.

'''''u' 'm .....

' ...u'l .
VQh• • G.,n

OU"."' l ..
Ou"",m _

mod el"Sl2 CllPAEAMP _

..
Sh ...."" .....h'

Co"""""""

G., m." mu m I_ , modu l. tlo n ", ,'hoo t da"9"r of spla" e ,
So l,d,".' e ,peech preompl rhe' and d ,ppe ' fOf t<an, mi1le..,
pobloc-addre" SVstem, and ,ape 'eoo'da" need , no
e , ,<'(na l rowe<

Model 372 - $27.50

Tn"", high.q w. htV ;w llc ne, have .., t ne " andord fOf the
indu' '' y for yeo,. , Ceromic ;w"che, wi' h ,, 'ver·alloy con
tacIS or><! "I ver·plot ed con ductors g've un"", rched perla ,
rna"", or>d,e liob ility l ro m aud,o freq ue nc ,es 1o 150 MHz

B&W coaxi a l switch", o' e de, igned lor u'"' with 5 2- 10 75
o nm no n_react ive lood " a l"ld o' e powe' ra ' ed at 1000 wa ",
AM. 20 00 W8tt , ss e Connec tor< a, " UHF tVPe. Insertion
10" i, nogl,glb le. or>d VSWR " Ie" than 1.2' 1 u p '0 150
Me,

_____________ ___mod . I3Q02W an d mod ol 3001W' _

U NIVERSAL HYBRID CO UPLER II PHONE PATCH

Model 300 2W with Compreamp
- $125.00

Connector Mountin A"tomal,C D ia l
Model PRICE Outpu ts P lacement Pane l Wall Desk Grounding Pl a te Remar ks

37' 1 8. 9 5 6 Ax ia l , , Su p pl ied PROT A X sw; tCh G,o unds a ll except selecled

outpu t c"cu ,t.

37' 5 Rad ia l , , , S u ppi ied PR O T AX sw it ch . G 'ounds all except selected
18. 9 5 . out puf ci rc u it . S , xt h ;wilCh posllio n gro"nds

a ll ou tpu ts

550 A 14 .0 0 5 Radia l , , OP -5

5 50A ·2 12 .50 2 Rad ia l , , O P ·2

551A 2 R adi al , , DP-2 S pec;ol z-oore .2 -posit io n swi t Ch used to

17. 50 sw itch an y R F d e vice in o r oc r 01 w , ies

cOn n ec t io n ,n d coa ~ 'a l line . See f,g u re (o ver!

556 .95
, - 8ra ck et Only . for wa ll mou nt'r>g o f r ad ial

c on" e c tor so1Y i tChes

590 17.9 5 5 A ~ ia l · O P ·S

5900
17 "'

5 Ax ia l · . Supplied Grou rod,all e ~cepl se lected o utput c i,cu;t.

592
'" «n

2 Ax ia l · OP-2

595 18 .50 6 In -lin e . . . Grounds al l €.cept se lec ted o"tDut circui t .

Model 300 1W without Compreamp

- $85.00

COAXIAL SWITCH SELECTOR CHART

Tuft s Radio Electronics. 209 Mysti c A venue . Medford MA 02155 • (617) 395-8280

(Q)
Tufts Radio Elect ron ics . 209 Mystic Avenue . Medford MA 02155 • (617) 395-8280

Q "r.seneH~ f

l
"r"od2 00 ;tts - low -low V .S.W.R . • Deli ver 3 dB ga~in and more! - Pi ck the o ne t hat best f its your needs:

La ~ ROOF or FEND ER MOUNT ~

Antennas

~
TRUN K LID MOUNT Goes on qui ck and easy

i No holes and low in 3/8" or 3/4" wit h
MAGNETI C MOUNT ~. silhouette too ' f ewest parts.
stays pu t even at ~o TLM-JM-15Qfor 144 MHz usel Only JM-1 50·K tor 144 MHz use l On ly
100mph! G TLM-JM·220 for 220MHz use $38.50 JM·220·K for 220 MHz use $31.50
MM-J M-150 for144 M Hz usel Only TL M-J M-440 for 440 MH z use comp lete JM-440-K for440 MHz use co mp lete
MM-JM-220 fo r 220 MHz use $38 .50 A nd 1/4 wave antenna f or trunk And 1/4 wave antenna for roof and
MM-JM-440 for 440 MHz use com p lete and magnetic mount - $ 18 .50 f ender mount s $1 1.50

A bove antennas all complete with mounting hardware, coax, conn ector plug, allen wrench and complete instructions.

- COAXIAL SWI TC HES AND ACC ESSOR IES
for an ten na se lectio n and RF sw itch ing



CENTER I N S U L A TO R for Multi­
Band DoUblets M od e l Cl

S t r ong lightwe ight. w eatherpro of
Mo d el C I is mold ed from h igh impact
cvcolac . H a rd w a r e is irtd ite treated to

._ MI L s p e cs . Accepts lf4" o r 3/4" co a x ial .
Sh p g. Wt. , 0.6 lb s. $ 5.95 O rd er N o.
155

HY ·GAIN'S INCOMPARABL E
HY-T OWER

FOR 80 THRU 10 M ETERS

MULTI-BA ND HY-Q TRAP DOUBLETS
H y-Q T raps

~
.~_0

'~' . ' .~. ~

'. "

M ULTI -BA ND A.~TENNA

Dipole A nten na - Model DIV-80
$ 13.9 5
F or 10 thru 8 0 met ers - ch o ice of o ne ban d

A d ipole a n t enna for the individuals ·w h o p~efer the "do-It -your­
self" . flexib ility o f c ustom -d es igning a n a ntenna for vo ur specifi c
n eeds. (Wor k the f r equencies yo u wish in the 10 through 80
meters b ands) .
The D IV·80 fea t ures : ,D ura b le Copper-weld wire for iP-eate r
s t ren gt h, Mosley Dipo le Connector ( D P C-I) fo r RG-8 / U o r
RG-58 /U coax and a ll t h e technical infor mation you w ill n ee d to
construct your custo m -designed antenna,

Mod e118HT
• O ut standing Omrit-Directtonal P e rfo rman ce
• Auto matic Band S w itc h in g
• In s t alls on 4 sq . ft . o f real es t ate
• Completely Self-Supporting

By any standard o f m easu r ement, t he H y-T o w er is u n q u es­
t io nably the fine s t multi-b and v·e rt ic a l ant enna system on t he _
marke t t oda y . V ir t u all)' ind estructib le. t h e Model 18I1T
feature s a u tomatic b a n d se lection on 8 0 t hru 10 m et ers
t h rou,h the use of a unique st u b d ecoupling sy st em which
e ff ecttvely isolates va rious sect io ns o f the an tenn a so that an
e lectrica l 1/4 wavelength (or odd multip le of a t,4, w ave len g t h )
exists o n .a ll ban ds. Fed w it h 52 ohm coax , it t akes maxim um
legal power , . . d elivers o u t st an d in g p erfor mance on al l
bands, With t he addition o f a base loading co il, it also delivers
outstanding p erform ance on 1 6 0 m eters . Structu rall.y, t he
Mod el 18HT is buil t to last a li fetime , R u gged h o t-dipped
galvan ized 2 4 f t. tower requires n o guyed su pports, Top
mas t , w h ic h e x t e n d s t o a h e ight o f 50 Fu., is 6 0 61 S T6 t apers
al umin um. All h ard w are is ir id ite treat ed to MIL s p ecs, If
you 're lo oking for t he e pito m e in ve r t ica l antenna svste ms,
y ou'll want Hy-Tower, Shpg. Wt ., 96.7 lbs , Ord e r No. 182.
Price : $279.95 . . ,
NEW S pe ci al hinged base asse m b ly on Model 18HT allows
co mple t e ass embly o f antenna a t gr o u nd leve l permit s
eas y rais in g a n d lowering o f the ant e nna,

BROAD BAN D D O U BL ET BALUN
for 10 thru 8 0 m eter s
Model B N -86
$15~95

The II10dei B N -86 balun provides optimu m b alance
o f power to both sides ot any d ou b let and vast ly
improve s t he transfer of energy fr o m feed line to
an tenna. P ow er capacity is 1 K W D C . Features
w eat herpro of constructio n and built-in mo unt ing
bracke t s. $ 1 5.95 Shp g. we. t tb. O rder N o , 242

- Install H o rizo n t a lly o r as In verted V
- Su per-S tren gth A luminum Clad Wire
- Weatherpro of C ente r and E n d In su lators

- -~
Inst alled h o ri zo nta ll y or as an In ve r t ed V , H y-G am doublets with
HY~Q traps d elive r tru e half wavelen gt h performance . on e ve rv
d esign fre q u ency, Matched traps. inqividuall y pretuned for each
b and .reature la rge d ia m e t er coils that develop an ex ce ptionally
favo rab le L tC ratio and ve ry high Q performance. M e chanically
su p erior solid al uminu m t ra p h ousings provid e maximum protec­
t ion and su p port t o t he" lcadmg coil. F ed with 52 o h m coax.
H v-Ga in d o u blets em ploy super-strengt h a luminum clad si ngle
st ra n d st e e l w ir e elements t h at defy d e t er io r a tio n fr o m salt water
and sm o k e . . . will n ot stre t ch .. . w i t h stand hur ricane-like
winds. SWR less t han 1.5 :1 on aU b an d s. Strong, lightwei ght ,
weatherproof ce n t er in sulators a re mold ed fro m h igh im p a ct
cyo tac. H ardware is irid a t e t r ea t ed to M IL s pecs. Heavily serra ted
7·in ch e n d insulators m olded from h igh impa c t cvcola c increase
leakage path t o a p proxi m ately 12 inches.

MODEL 2BDQ for 4 0 a n d 8 0 meter s . 1 0 0' 1 0 1ft" overa ll , T a kes
maximu m le gal power. S h p g. wt.. 7 .5 lbs $ 49.95
O rder No. 3 8 0
MODEL 5BDQ fo r 1 0 , 15, 20, 40 a n d 80 m e t e r s , 94' o verall.
Takes m a x imum power. S hpg. wt., 12.2 Ib s . $ 79 ,95
O r der N o. 3 83

END I N S U L A T O R S for D o u b le t s M o d el EI
Rugged 7 ·inch en d in sulators are molded fro m high i mpact
cvcolac t hat is h eavily se rrated t o In c re as e leaka ge path to
app rox im a t e ly 12 inches , A v ailable in p ai rs only. S hpg, Wt., 0 .4
lb s , $3.95 Order N o , 156

/

6 -E le m e nt S u p er Thund er ­
b ird DX for 10, 1 5 an d 20
M et ers M o d el T H6 DXX
$249.9 5 Separate H Y -Q
tr a p s, feat ur ing lar ge
diam eter coils t hat develo p
a n exceptionally favo rable
L Ie ra tio a n d very high Q .
p ro vid e p ea k performance
on each band whether
workin g p hone or CW .
E x cl u sive H y -G ain b e t a
m at ch, facto r y p re t uned ,
insu r es maxim um ga in a n d
F IB ratio wit hout co rn ­
promise. T he TH6DXX
f eed s with 52 o h m co axial
cable an d delivers less than
1 .5 : 1 SWR on a U band s.
M echanica ll y superior con ­
str uction fe a t ures t a p er
swage d, slotted tubing for
ea sy adjustment a n d re­
a djustment , a n d for larger
d ia m eter and less wind
lo ad ing . F u ll c irc u m fe re nce
com p res s i o n c l a mp s
r ep lace se lf -t a p ping shee t
m e t al screw s. Includ es
large dia m eter. hea vv ga u ge
a luminum b oom . h ea vy
cast aluminum boom-to­
mast clamp. a nd heavy
gauge mach in e fo rmed e le ­
men t -t o-boom bra ckets.
H y -G a tn's ferrit e b a lun
BN -86 is r e comm ended for
u se wit h th e TH 6 D XX .

,,-
14
15.7'
103.2 Ib!>.
100 MPH
36 Ib!>.
l Y. "to 2W'
4.03 sq. ft.

Tufts Rad io Elect ronics . 209 Mystic Avenue. Medfo rd MA 02155 • (6171 395-829 0

~
i
I

31.1 '
aa­
ao:
156 lbs.
100 MPH
57 lbs.
I1f4" to 21;2­
6.1 sq. e.

Hy-Gain·s Super j -ele ment
Thunderbird delivers outstanding perfor m ­
ance on 10, 15 and 20 mete rs, The
TH3Mk3 Features separa te and matched
Hy·Q traps foreach ban d, and feeds with 52
oh m coax, Hy-Gain Bela Match prese nts
tape red impedance fo r most efficient
3 band mo!ltching. and provides DCground
to eliminate precipitation static. The
TH3MkJ de livers m<lximum FI B ratio,
and SWR less than 1.5:1 at resonance on
all bands , Its mechanica lly superio r
co nstruction features taper swaged slotted
tubing for easy adjustment and 14rge r
diameter. Comes equippe d with heavy
unable boom-to-m ast clamp. Hy.Gain
fe rrite balun BN·86 is recommended fo r
use with the TH3Mk3.

Supe r
a -Element T hunderbird
f or 10, 1 5 an d 20 Meters
xtodet TH3Mk 3 - $ 1 9 9.95

Tufts Rad io Elect ronics . 209 Myst ic Avenue . Medfo rd MA 021 55 . (617) 395-8280

There is no substitute.
111p-~-niiiR·
7fl(J·~~~~r Radio System!>.

»->:
------ ------ ------_--:::--] >----

Dealer Programs - ­

NOW A vailable
- I- "--j- _ JI

Elec tric al TH6 0 XX lH3"'k3

Gain-average 8.7dB ees
Front-to -bec k ratio 25dB '5<>B
SWR {at reson ance) Less than Less tha n

1.5;1 1.5:1
Impedance 50 ohms 50 ohms
Power rating Max legal Max legal

Mechanica l
Longest element
Boom length
Turning radius
Wind load at 60 MPH
Maximum wind survival
Net weight
Mast diame ter accepted
Surface area
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For 10 , 1 5 . and 20 Meters
New Hy-G ain Model 12 AVa

• A LC ci rcui t t o prevent o ve rloa d in g
. 16 0 thr u 10 meters
• 1 0 0 0 watts D C in p ut o n CW, RTTY or

SS T V Cont in uous Duty
• Va r iab le forced ai r coo ling syst em
• Se lf- c on taine d cont inuo us d uty power su p pl y
• T w o E IMAC 8 87 5 e x ter na l anode cera m ic /

me ta l tr io d es o pe ra t ing I'T'I g ro u n d ed g rid
• Co vers MAR S f re quenc ies wi th out m odi fi ca t io n s

50 ohm in put and out p u t im pe da n ce
• BUil t- in RF wa ttm e te r

11 7 V or 234V A C 50-60 nz
Th ird o rd er d isto rt io n d ownet le as t 30 db
F reque ncy range:

1. 8 MH z (1.8-2. 5 ) 3.5M Hz (3 .4 -4.6)
7M Hz (6 .0 -9 .0 ) 14M Hz (l1.0-1 6. 0 )
2 1 MH z (1 6 .0- 2 2.0) 28MHz (2 8 _0-3 0. 0 )

• 40 watts drive fo r 1 K W DC in put
• Ra ck m ount ing k it a va ila b le (l9" ra c k)
• Siz e : 5 lfz" H x 14 " W x 14 " D Wt . 47 res.

pp . ~ 5511
, p·2", 5, S
' P·2K 069

M ,,,,., ,, foe moon"", '0 ,,"""" I"" , ,,, . ",, " OM U'. " " . w. II, · mOD,,., . " ,,,,,,, In""'.,,, _
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Pp· l SM 12 K..,
Pp·I'" 555 ,,,,, ,," , Oo,~r

P•. , K S60 """ "'"
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ROOF MOUNTING KIT - Mo d e l 14RMQ pro vides rugge d s uppo rt fo r Mode l 14AVQ/W B.

Order No. 184. Price: $28.95

Completely se lf-s u p porti ng, the Model 12AVQ fe a t ure s Hy-Q t raps . . . 12" double­
g r ip mas t b r ack et . .. t aper swa ged sea m le ss a luminum construct ion wit h full cir ­
cu m fe r e n ce co m p r ession cl amps at t u bing join t s . I t deliv e r s ou tstanding low a n g le
r adiation. SW R is 2:1 Or le s s on all bands . Overall h eight i s 13 '6" . S h i p p i ng weight
7.2 Ibs. Price: $47.00 Order No. 384

The Model 14AVQIWB, new improved suc cessor to the world fa mous Model 14AVQ , is a sel f-sup porti ng ,
automatic band swi tching vertical that de livers omni -direction al performance on 40 through 10 met ers.
Three separate Hy-Q traps featuring la rge di ameter coils that deve lop an exceptionally favor able LIe
ra tio and a ve ry high Q, prov ide peak per form ance by effect ively isolat ing sections of the antenna so
th at a tr ue 1/4 wave resonance exists on all bands. Ou tst andingly low angle ra dia tion pa ttern ma kes
DX and other long ha ul contacts easy. Supe rior mechanica l features include solid al um inum housing
for tr aps using air dielect ric capacitor. .. heavy ga uge taper swa ged seam less aluminum radiator ...ful l
circumfer enc e compression clamps at t ubing joints that are resista nt to corrosion and wear ...and a 12"
doubl e-grip mast bra cket t hat insures ma ximum rig idity whether roof-top or gr ound moun ted. The
Mode l 14AVQfWB a lso de livers excell ent perform an ce on 80 meters us ing Hy-Gain Model LC-80Q
Loading Coil . Overall height is 18 feet. Shipping weight 9.2 Ibs. Unsurpassed portabi lity .ou tstand­
ing for permanen t installations. Price: $67 .00 O rd e r No . 385

TYPICAL 14 AVQ/WB VSWR CURVES

DenTro n Radi o ha s p ac ked al l t he
fea tu res a lin ear am pli fie r shou ld
ha ve in to the ir ne w MLA-2 500.
Any Ham w ho wor ks it c an t e ll you
t h e MLA-2 5 0 0 really was buil t t o
ma ke amateur radi o more f u n .

DehllOl1- MLA-2500 $799.50

New, improved successor to the w o r ld ' s most popular vertical!
Hy-Gain Model 14 AvalWB fo r 40·10 Meters.
. W id e band performance with one setting (o ptim um settings for top performance furnished)
• New Hy -Q Traps . New 12" Double-Grip Ma st Bracket . Taper Sw agged Seamless

Aluminum C o nstr uctio n

Hy-Gain REEL TAPE PORTA8LE DIPOLE
for 10 thru 80 Meters Model 18TO
The most portable high pertcrmance dipole ever...

The Model l ~TD is unquestionably the most foolproof h il(h perform ance port able
doub let antenna sy stem cve r developed . It has pro\'cn invaluablc in provid ing
r eliable communication s in vita l militury und c"Ommcrc ia l·uppl ica t ions tl>rough-
ou t th e world. Two stainles;; s lt'cI t apes. cali br a ted in meIe rs , extend fro m either
side of the main hou sin l!: up to a tota l dista nce of 132 feet for 3.5 mc operation.
25 ft. len gths of polypropy lene rope a ttached to ea ch tape perm its in s tall ation
to poles. tre~s. bui ld ings . . .what~ver is ava ilab le for furmi"g a double t antenna system.
Intel!:ra ted in the hig h im pact housing is a frequency to lengt h conv ers ion cha r t
calibrated to meter measu rem en ts on t he ta pes ,.. mak es inst a lla t ion foolproof. Feeds·wit h
52 ohm coa x. Delive rs oUls tand ing pcr formunce us a port able Or permanent installat ion
Mea sur.s lOx5\6x 2 inches re t racted . Wt.. 4.1 Ibs.
Order No . 228 Price : S94 .95

~ TROUBL E FREE TOUCH-TONE
-.:M POSITIVE TOUCH {KEYS DEPRESS)e MOBilE e HANDHElD

~ ,..... 2.00 . I ~ DESK MOUNT • NO POTTED PARTS {SERVICEABLE)
.375 I I M·IL. SPEC. COMPONE NTS e NO RFI • ,SElF CONTAI NED ~

XTA L CONTROllED . LEVEL A DJUSTABLE FROM FRONT
Pat . ,," nd

8.5d~

52 onm,
l.Hor

!>en., at ' esona nce onall!>and'
Mo,;murn
legal

F,onHO·!>aC.,alio. 2 5·35 db
dopendioil upon olect"col ho;ght

. . . HO'i,o ntal

Forward ilaoo
Inpul ;mpe O.nce
VSWR

25' 5"
. 13'6 ­

. .. 42 1.,.
a­,

1V." tQ2¥:."
lOO ", P~

6.4 ' 0 ~
256,0 1bs

Order No. 386 Price: $97.0 0

C ONS T RUCTI ON . . . of extra-h ea vy
duty t a pered sw a ged seamless alumi­
num tubing wi t h fu ll circumfer ence,
co rros io n res ista n t com pre s s io n
cl a mps a t slott ed t u bing join ts . . . is so
rugg ed a n d r igid that , a lt h ou gh t he
anten na' is 25 ' in he igh t , it can be
mou nted withou t guy wires , u sing a
12 " dou ble gr ip mast b rack et, wi th
recess ed coa x con nec ter .

WIDE BAND VER TI CAL
for 80-1 0 Meters

Hy-Gai n's1 8 AVT/WB
Take th e wide band, omni-di rect ional performance
of Hy-Gain's famous 14AVQ/W B , add 80 meter
capab ilit y plus ext ra -heavy duty constructio n -and
you have the unrivalled new 18AVT/WB. In ot her
words, you have qu ite an an tenn a.

Th~ Mod~1 ISV is a lo", ·co>l. h ,~h ly ,·Ilicient "~rtLea l a nton n" 'ha t "an hto
t uned '0 any ba nd .. 80 t hru 10 meters ..by a Slmp lo adJ"stme nt "f ' he
f...,.J p<>,n ' on tho ma tohmg bas<' md"cto r f ed "' ''h 5~ ohm <:<l.' . ,h i, 18
ft . rad ," ,,, , is " maz ing ly offic'o nt for DX ur loca l con'.,' . CO" , ('ucled 01
he"" y ~"U~" a lumm"m ,u bm ~ . the~lodd IHV m. y b.. ,",t311,..) on" ,ho, t
1'>1, i ,,,,h m" ,t d"; ,"~" ,,, ',, t h,' W" ""d. I, ,, 31", 3d" pt3b l ~ to roof"r (ow~r

mountm~ . H,~hly p<>rt"bl~. t h" Mud,,1 l HV ca '" btoqu ,c kly k nocked do wn to
"n o,·" ,. I I .I,. "~ (h "f 5 h a" d """I)' r" ·a., ,,,mb l,,1 f", lidd d" y. a nd campmg
" 'Il" ghp~. Wt .. sn,
Orde, No . 193 P" c• . S33.00

• Au tomatic switching, five band capab ili ty is ac- 1-------------------------------------------­
complished throug h the us e of three beefed-up
Hy-Q tra ps (featuring large dia meter coils that
develop a n exce pt ionally fa vorable LIC r atio).

• Top loading coil.

• Across-the-ba nd performance with jus t one fur -
ni shed setting for each band (10 t hrough 40).

• True 1/4 wave resonance on all ba nds .
• SWR of 2:1 or less at ba nd edges.

a Radiation pattern has a n outst a nd ingly low
angle w he ther roof t op or grou n d mounted.

The Versatile Model 18V for 80 thru 10 Meters

SPE CIFICATIONS

OrderNo . 244 P, ;ce : S219.95

Tuf t s Radio Electronics _ 209 Mystic Avenue _ Medford MA 02155 . (617) 395-8280

• .'<l.ke, , 11 o' hc' qu , d' ubs ol.I< '
• Compie,. _. "o'h ;"~ .1" ' 0 buy
• HiRh ' h," glh . low win d lo. d
Th" H)'.Q u.~ 1" "" Hy_Gai" ma,," , , II olh cr q",d, ob"'l«c ' H,,, ', wh y
Fi" , . in ' h' o nly qu ad ,h,( ;, , ,,m ple (e. Th. " .. no thi" iI mor e to sho p 10'
0' buy
S<","dly. il is ""i 'lu'ly de,;~""d >0 that il o' " eo m« , II 01 Ihe p" , iou, ly
u" ,Jo"" blc 1"'Ufe, inhe ..nl m qu,d,
Th' , U . Ium'n um , !f uCl"". ,uy' up ! TI,,, ' ing!e fe"d lin. ,"d d iamon d , ~al'"

, implifi ., fe.~ lin, ,0u lin1\-
!ly ·G. i,, 's . 11 n<,,' Hy_Qu,d " 'ill ou ,do .n olh c' qu.oJ., I.;«u,", i, ', " ,. ;" <c" d
,,, do j"-,, ' hal. Th, Hy.Q",d " n, "' , i, '> ,u p«i"" it",,",,,npld'. It'<'h . [ir'"
' Iu, d ' 0 h.., ",,)' th;n g ; , p..,d", . .. b'Q~,n up " " ,,1<~i< d, ctr ;c .1 poi nt>
wi,h Cycol.c in, ul. ,,,,, I ' , i·b, nd 2 "I<m"n' ",n, ,, u clio n wi'h mdi,; ~ ,.. lIy
. e, ona leo!demen" wi(h "0 i" t", .c" on I Hy·Qu ad "q",,,, only '.>n< I",~ iin<
fQ' ,II 'h",.< b,,,,,b I indivld" ,lI j' (uncd g,mm' ,n>!ohc, on <>c h b, od ,.."h
Hy-G, i" " du,i'" ""t• • I.cd I l ull w'" "I.m ,ut loop, "qui" no IU"mg
,11,1>-. 'cap '. k>.di,,~ co il' 0 ' h, I" ", I h<avy d Ul y m,d,,",c,i com(, u<!ion o f
, ' '''ng ' '''' !I'd alumi nu m ",-bin g and d ,e lo , m. d 'I"COdor·I Q·hoom d . mp, I
.SI .. h" avy du' y uni, er",1 boom .lO-m,,, d , mp Ih. t , ilt> ' nd mOunl<Q" a" j'
m. " 1',~ " '" ! y," in ~i,rnclc, / .I u,ni"um ,",nolo d w in . Yo u c.n op ' " ,nd
eI"" Ih< h. " d, with 'h i ' .n'"nn, . You' lI Hp<,ienco 'h, th' ill o f te.1 DX

AL L NEW
3- BAN D,
2 ELEMENT
HY-QUAD

Tufts Radio Electronics - 209 Myst ic Avenue - Medford MA 02155 _ (617) 395-8280

O,e,~ 1 1 length 01sp,. ad."
Tumi n~ ,ad;os
W. 'ghl
Boom O,"m. "" ..
Boom le ngth
M~"d i om.1et

W;MSU";,OI
Sortoceo,."
W,"d load at 100 mph



•

• Prog rammable to meet specific
requirements: SWL, Amateur,
Laboratory, Broadcast , Marine Radi o,
etc.

• Di rectfreq uency dialing : 150-500 kHz
plus a ny 23 500 kHz ra ng es, 0.5 to 30
MHz

• FET ci rcu itry , all solid state
• Linear dial, 1 kHzrea dout
• Band-widths fo r cw, ssb , a-m with

bu tlt-tn LC fil ter
• Cr ystals supplied for LW,seven SW,

andbcbands

• Notch filter
• Built- in speake r

The new solid state Drake FS·4 Synthesizer opens the
door to a new world of continu ous-tuning short wave!
Combinessynthesized general coverageflexibilit ywith
the selecl ivity, stability , frequency readout and reliabil­
ity of the Drake R-4Cor SPA-4 Receivers.
• lntel'1ace5 with al l R-4 series recei s and T-4X serift tran5'"
mitt.,: IR-4, A-4A. R-.B, R-"C. S PA T.... T..ax, T"'XB and
T-. XCl . W'ithout mod lficatiOfl. · MHz fang9 is SIlt on FS-• . with
kHz readout taken ,,"om re<;eivBr" d iel. • Complete geOBral
coverage-no range crystals to buy. • T....-r... X Yries transmit­
ters tran sceive on any FS-. frequen cy. when used with A-4
series receivers. • Readout 1 kHz wi th Drake PTa

Price: $ 25 0.00

I

Drake FS·4
Digital Synthesizer - $250.00

• Continuous Coverage
10 kHz to 30 MHz

• Digital Synthes izer - -'
Frequency Con trol

... - . Frequency Displayed
to 100 Hz

• All Solid State
• A-m, Ss b, Cw, RTTY, Isb
• Series Ba lanced Gate

Noise Blanker
• FronlEnd Protection
• Opt ional Fea tures Available

on Special Order

, - Drake DSR-2 - $2950. 00

Drake SPR·4 - $629.00

DRAKE MICROPHONES

Accessories

Wired for use with Drake trlln smillers and transceivers. fo r
enner push -t o-talk o r VOX. Type of ope ration is determined by
the VDX co nt rol sett ing of th e transmltt er ,

Desk Type Model No. 7075
• Type ; HeavyDuty Ceramic Desk
Top . Cabl. ; Fou r Fo o t . 3 ·
Co nd ucto r. O ne Shield.· Output
L....; M inus 54 d B (0 dB • 1
volt/microtlar) • F•.-qu.ncy A.
pon... ; 81)-7000Hz· S.ttdllRi;
Ad apts to either push-to-ta lk or

VOX. Price: $39 .00

H and-Held Type Model No. 7072
~)" • Ty,", : Ceramic. hand held· C.b..;

~
11' Ret racted . S' e >:tended . PVC 3
Cord . 1 shi elded. Coi l Cord • Ca • • :

.

~.y~:~~i~~l~~~f~~YB·=Olu~~~
mlcrobar j • Ff..:jU. ncy Reapon..;
300-3000 Hz • Swl1<:hlng: Ada pts 10

~_ ell her push-to- talk c r VOX.

Pr ice: $ 19.00

So lid State Lin ear per meab ili ty- tun ed VFO w it h 1
kHz d ial divisions . Gear d riven d ual c ircu lar dials.
High mec hanical , el ectrica l an d temperatu re
stability.

Covers ham band s with crystals furnished .
Covers all o f 80, 40, 20 and 15 meter s. and 28.5­
29.0 MHz of 10 me ter s.

Cov ers 160 meters with acc esso ry crys ta l. Four
500 kHz ranges in add ition to the ham bands plu s
o ne fixed-frequency ra ng e can be swi t ch ­
selected from the fro nt panel.

Two a-pet e crystal latt ice f ilters for sideba nd
selection.

Tr ansceives w ith the R-4 , R-4A. R-4 B, R-4C and
SPA-4 Receive rs. Sw itch on the T-4XC sel ec ts
freq uen cy con tro l by rece iver o r tra nsm itter PTO
o r independently. Illuminated dial sho w s wh ich
PTO is in use.

usb. rsb. a-m and cw on all bands.
Contro lled-carrier modu lat io n for a-m is co m,

pat ibl e w ith ssb li near amplifi ers .
Auto matic transmi t-receive switching . Sepa­

rate VOX time-delay adjustments fo r phone and
cwoVOX gain is independent o f m icr ophone gai n.

Choice of VOX o r PTI. VOX can be disabled by
fro nt panel switch.

Adj ustable pi networ k output.
Transmitt ing agc prevents ffat-topptnq.
Meter reads relative o u tput o r p late cu rrent

with sw itch on load co n trol.
Bui lt-in cw srceto ne.
Spotti ng function fo r easy zer a-beati;'g.
Easil y adaptable to ATIY. either fsk or atsk.
Co mpact size; rugged co nstructio n. Scratc h

resis tant epoxy pai nt fini sh .

Price: $ 599 .00

Drake T-4XC

Power Supplies for T-4, T-4X.T-4XB or T-4XC (The AG-4
can be housed in an MS-4 speaker cabinet).

M odel No. 1501 Drake AC 4 $1 20 _00
Model No. 150 5 D rake DC4 $135.00

Drake Ms-4 Matching ~aker lo r use with R-4, R-4A.
R-4B and R-4C Receivers. (Has space to house AC-3
and AC-4 Power Supplies)

Pr ic e: $ 30.00 .

Drake MS·4

Power Supplies

So lid State Linear permeability-t uned VFO wi th 1
kHz dia l divisio ns. Gear dr iven du al circular dials.
High mecnantcat, electrical and temperature sta­
b ili t y.

Covers ham bands w ith crysta ls furn ish ed .
Covers all of 80. 40. 20 and 15 meters. and 28.&­
29.0 MH z of 10 meters.

Cove rs 160 meters with accessor y crystal. In
add it io n to the ham bands, tu nes any fifteen 500
kHz rang es between 1.5 and 30 MHz, 5.0 to 6.0
MHz no t reco mmended . Can be used for MARS.
WWV, CB. Marin e and Shortwave broadcasts.

Superio r selecti vit y: 2 .4 kHz a-pore filter pro­
vided in ssb po sitions. 8.0 kHz, 6 pole selectiv ity
fo r a-m. Optio nal a-pete f ilter s of .25. .5, 1.5 and
6.0 kHz bandwidths availab le.

Tunabl e no tch filter atte nuates ca rriers wi t hin
passband

Smooth and precise passband tuning.
j ransce.ve capabi li ty; may be used to trans­

ce fve w ith th e T-4X, T-4XB or T-4XC Transmitters.
Illuminated d ial shows which PTa is in use.

Usb, Isb , a-m and cw on all bands.
Agc w ith fast atta ck and tw o release ti mes for

ssb and a-m or fast release for break-i n cwoAgc
also may be swit ched off.

New hig h effi ci ency accessory no ise blanker
that op erates in all modes.

Crystal la tti ce fil te r in fi rst i- I prevents c ros s­
mod ulat ion and des ensi t izat io n d ueto strong ad­
jacent channel s ignalS .

Excellent overload and intermodulat ion ch ar­
ac terist ics .

25 kHz Calib rator per mits worki ng closer to
ban d edges and segments.

Sc ratch res ista nt epo xy paint fin ish.
Price: $599 .00

Tufts Radio Elect ron ics . 209 Mystic Avenue . Medfo rd MA 02155 . (617 ) 395·8280

Tufts Rad io Elect roni cs . 209 Mystic Aven ue . Medford MA 02155 . (617) 395·8280

Drake R-4C

-C - LINE AMATEUR EQUIPMENT I~1iID.-CO~.MUNICATIONS RECEIVERS -



Tufts Radi o Electronics. 209 Myst ic Avenue. Medford MA 02155. (617) 395·8280

Tufts Radi o Electron ics. 209 Mystic Avenue. Medford MA 02155 . (6171 395·8280

21. 95
32.9 5
24 .9 5

54 .9 5
21.95
32 .9 5
29.95
2 1.9 5
21.95
32.9 5
13.95
32 .95
32.9 5

A 144-7
A 144-11
1\430-11

VHF/UH F BEAMS
A50-3 $ 32 .95
A50-5 49 .9 5
A50 -6 · 69 .95
A50-1O 99.95
AMATEUR FM ANTENNAS
A147-4 $ 19 .95 AF M4 4 D
A147·11 29.95 AR-2
A147·20T 54 .95 AR-6
A 147-22 84.95 A R-25
A220 -7 21 .95 AR -220
A220-11 27 .95 AR450
A449-6 2 1.95 A RX-2
A449-1 1 27.95 ARX-2K
AFM4D 59.95 ARX -220
A FM-24D 57.95 ARX450

,a. MHr. 220 M.. . . 43 2MH• .

"""""- - "";ce ' M_ ,~ Mod oj , ,,-
W E"""",,'

OX·A.... OX· '20 ~ M OX-220 D.M
F"""e& H. ......

~.O E,) OXK ·ldO 59. 95 O XK·240 ~ M

Frame & fl. m . ..
180 EI.l OX"·I80 109 .95 OXK·2BO 89 .95

I·' 52 .., l>m l>alun OX·1BN !l.95 OX·2 BN 12 .!lS
v . " , Pol. Br.cke t

9.95120 EI,I OX,VP8 OX_VPB 9 .95 OX ·VPB ' M

FM

oornp lote • "' "",en ' "-ar ;unl ,It
t ....."", COOU JuMo.... otlIy

""""plot< 11 """""'n'....,'i•..ck , .
It .'1e"",,,'COOU b . ..._ OfIly
t _ 11 .><m.,,1 coou homno O>Ily

A"·\'''K
AH · SK
A1H·\'J1<
Alf1·SI(
A I.9-SK.

_."'0 A144 7 AI44 11 A22011 A4301I
~'P"on "" ,. I":Om ,.
Elemen" ,

" u "Eloom l ngm sa 14 4 " 102'" 57"
W• •glll , 0 • a
F.....d, G., n '1 dB 13 ee 13 d B 13 dB
f iB Rat io " "" 28dB 28 dB " ""Fw d , lobe @

V, pwr , l!t " az " "SWR @lFr . 4. t.rc 1 1 to 1 110 1 110 1

2 METER
ANTENNAS

M odel N um ... ~., ~M ~~ A ft ·nO A ft ·. :Ill
Freq......,y MH. l$.lT~ l:l> _ITS - ~"' ..0..60

Po w • • - Hdl r· W U II '00 - '00 ' 00 ,.
W, nd . re' "'l. ft " ". ar 00 io

The s tand a r d of c<lmp3 r ison in amateur VH F!t:HF commun ic a ­
t ion s Cus h C ralt yagls combi ne a ll out Jl<'r forma n.ce a nd r e lia­
bili ty witk op timum sl.e for "as" of assembly a nd mou nling at
you r s il l' .

3/4,1 -1/4,2 METER BEAMS

~~. features inc lude a k if"""" lt Redt!i -'lalCb lo r dlr t!C"t 52 okm
coax i.1 fC'C'd .. lth a Standa r-d P L- 259 fitti ng. All clcments a r e
spaced a t .2 " avele '4:"b and ta pe red for im pr""e<1 band ..·,dtb.

LigM,,'e ight yet r ugged , tke anlennas ","ve 3 /16" O. D••olid
al u m inum e lementA ",i lb 5 / 16" c-cnler s,,<,tions mounted on Ittavy
duty lo rme<1 bucket", Booms ore I" and 1/ S" O. D. a lum inum
tub ing. MU I mounts of I /S" ror med al um inum have ad jus ta bl e
u- bolu f"r up 10 1- 112 " O.D. =sts . They c a n be moun ted

for ho..i...... tal o r v H lica l polar iration. Co mple t e instruct ion.
inc l""' e data .... 2 mner F M r e pe al .... opera t iDll.

HIGH PERFORMANCE
VHF YAGIS

O_POWE.. PACM Th. b' -" sipal ' 22 .'.m<n' =ny, for 2 mel", F M. ""• •
'U"O "'fT_1I Y"«!" Wllh • 1>''''....1.1 ",oun"nr l>oOm. <OlIX,&I horn... on~

&II h~nJw..., F o....... ni ... ift 11 dB, ' ·B "";0 :' dB . " ..-'" be;om"';"Ut
' 2 ' . d,m_ ... 1..* ~ tolr. t lr. 'nm .",",u. 61)" . "",•.-bt1$ 11>0.. ~ olu .I Iced
....."" PL-%5t ftn,~"

Al 41·22 It, . 11$ )JHz. 1000 Wal l£. .....'" . ... 2.02 oq it

A· ''''' (;,0 1 ' ~ dB C&>ft , ....... OO\<-e ' . .....~_,p, . H.u ..."" lOfl¥lll_
t AS...UI dot.'" do CI""""- S2 ""'" fO«t t.ak... P L- %5t. _ anr-o 01 •
bon W;UI 1·1 SY.'R , P .,, \.<>l'Y ~b1Nl an<! ~y ", ' ft.u.tl , e,
partly p.u soem blNi. &11 ~u, .:Ill MH • ...". 1 ," " :na.I- Th ......... mo re~
' ft ........... &1, oUl• • J'")( an te ...... oornl>-nNl-

F·F M TW'ST 12.' dB G.;n· Ton <lom on t, I>o" aonl .l pol,, " .. t ion for low
ood oOv..... K. ~ nd ,o n olen..nt~ vortiO.:t polar h " lion fn. I"M <0' . '0.£• . 1'0.'
ward KK;n 12.• "B.~· 'B .~"o 22 dB, l;>oom 1.ng\1> 130", w. ....nt 10 ibo" 10"1:'"
..lem ont 10". 52 okm Kodd i Ma\oh o,-;"en . le mcnlo tak e PL·2~9 oonn"" ",re,
" ... two ••"" ...... ~·..... I' o....,

" l t1·:!OT U S · H Z Mllo, 1000 ..... " .. ,,-jn<1 . ... 1.42 ""t . r.

r-o-6· 1I E~E"' E .. T U GIS .",. .."-I'ldo.1"do~ rompo... _ In VHF·UHF .......•
mun;ea........ now ...It rO<" F1ol 1nd '....-UeaJ. poIari..tlQft. no. ' ''''' and ..~ " 0-­
ment m<>dob CUI bot . ""......... """",,-'od. A" Are ....1e<I. n : 000 ........ ...,u.
<1'''0' ~Z oIIm r_ and PL-U{l _n""",=
) Iodcl K wnbo. AI".n ".IU-' "'H ~·II AU'· t A.no-n
Boom /!..<ofl~t . , . IU··,.O" 1" '1' 0" W "!l 3" ~",'"M" 10Z" / 26 "
W"h l./Tum ....<11"" 6I bo., 72" J ib• • 04" • lb•.. 60" 3 I.... I . ·' ~ lb • ., 51"
C~in /l'";B ..ti o dll 1J ,2128 ' ."20 13.2, 28 11M 13,2; 28
" Power beam '8 ' 0\8' t H' 1l(J' .. .

Wind . ... "'I' It 1.21 .3 39 .30 .SO
Fr oQu. noy MH. 1-16.14. 146_ItS HO--f~O 410. ' i\D 2Z0·223

B·' PO"[ Up .o Ii dB C oin ovor a '.; w~'" <hpOL•. Ov.roJl M tennL I.....,u.
" 1 MX. _ 23' 220 MH . _ W . ' 3~ MHz _ . B', pattelT\ 360 ' R 6 dB rain ,
180 ' _ ~ dB r . ln. 32 ohm h <><l ", II., PL 2~9 conneclo•. I'""k . ~. 1<><I"d., •
<ompl " . d,p"l. ""•• n,.lI.. on mount;n K bOom •. hom ... .......11 hord "'o ..
V.,t;ool ' " Pport m~.t n~l ."pp';.".

A F M· 'O 1.. • ].'''0 MH., '001) wot t ., w'nd . ",n 2 ~B . q, n
AFM·1' O 220 · 22~ MH.; . 1000 w.,tt. , wlOd ~",n I 85 "'I . ft
AFM·UO H~ .·,SO MH .. 1000 wa".. ,,"n " .. roo. 1.13 oq, It.

o·U(; ' $UC~ '''G ~,n VPK i.""'''''''' ""....., nt'>1 """"",'" _ . Iu.......
ba ni..... .. . nd. ,notn.ct""" fo .. two ......irally po!an_ ya,r .. Jrl_ I d B loin
.-. _ .. nf!<' ...' .......

CONVERSION KITARX·2K

Onct il' toon 3elem"'1 ~ elemen t Bel"""" 1 lOeeme",
MDdf'lN<l A~O 3 ""'. M OO Af>010
800m L"9~" e- " zo- "L0"90 01EI 117" 11]"' 1' 1"-' 11 7"
Turn RodiL>$ O' r 6" " ra-
f wd . Ga." 7 ,~ dB 9 ,5dB 11,5 ca 13 ea
f IB R.I ,o 20 ea 24d6 26<:1B 2BdB
W" i""~ 7 1bo l l lb, 16 Ibl 25 1b,

Referen<e '. "'ave dipol e.
• • Referen~ '. "· .Ve Wh ip u>ed "" 8'am .stallda.rd by m.o.ny

m .o.nuf .cture n. .
Work full quieti ng into more re peaters and extend the
rad ius of your direct conta ct s with the new Ringo
Ranger .
You can up dale your present AR·2 Ringo with the
simple addition of this extende, kit. The kit includes
the ph :l.~ ing network and necessary element exten sions.
The only modifications req uired are easy to make saw
slit s in the top sect ion of your antenn a,

Omnid irectional

GAIN

BASE STATION

ANTENNAS

]Jro,, ~n pe r C"r n,anc", [rom r ugged, full s i~C. 6 me te r bea ms .
Uemc nt dpaci nJ:s n od l en~hs Imve bee" ca refully enJ:lnee red to
giv e "" s t p:ll\ "rn , hil:h f,,,""'''m ga in , good Ir"" t to back rat; "
and brood Ir<'<l n..nc)" re s ponse .

Booms a .... . 1>5~ \l/all and e lem..nts are 3/'; " - sis" .049_11
""" ml es " e h ron' " fini s h alu m inum tubing. T h" 3 and 5 e lern e nt
b<'ams ha ve I 3h" - I 1/ 4" boo m s . Thc 6and IOel .. men! beams
ha ve 1 5/8" - I 1/ 2" boo m s . All b nck"U aee hl!-3vy ga Utt"
fo r med alu m,num. Bright (jn ishcad plated ubo lUare ad justable
fo r up to I S il l " mast on 3 and 5 " Iernen! an d 2 " on 6 a nd 10
e lement bea ms . All models ma )! be mo = led fo r tu) riu .nta ! o r
ve rtic.o.l pol a riution .
:-;.,.,.. futu...." lnclud" a djustable [" ngth ..1..menU. k ll....... tt Redd '
:.latch a nd b<.lilt -in e03.v lilting for dir~t 52 ohm Ieed , Tbe~e

beam" u't' fa ct",.,· ma rl<ed and supplied ,,' ith ins tructions f<lr
quick aSB"mbl~·.

3 _ 5 _ 6 - 10 ELEMENTS

4.5 dB· - 6 dB · ·

Cush Craf t has created anoth er first by maki ng the
world's most popular 2 met er ant enna tw ice as good.
The new Ringo Ran ger is developed f rom the basic
AR-2 with three ha lf waves in phase and a one eighth
wave matc hing stub. Ringo Ranger gh'el! an extre mely
low a ngle of rad iation for bett er signal coverage. It is
tunable ove r a broad freq uency ra nge and perfectly
matched to 52 ohm coax.

ARX·2 . 131-160 MHz . Ibs.• 112"

ARX.22 0, 220-22 5 MHz , Ibs.. 75"

AR X·450. 435·450 MH z, res., 39 "

6 METER BEAMS

FOR

MAXIMUM
PERFORMANCE

AND

VALUE



Ea rph o ne im pedance
an d ty pe : 8 o hms , d y nam ic

Mic rophone type : E lect ret capaci t o r

Mic rophone freque nc y
response : 200 - 6000 Hz

Amplif ier type: F ET t ra nsistor,
variable ga in

A m pli fie r ba ttery 7 ·vo lt Mall o ry
power : TR·175

Swi tc h ing : Rel ay o r e lect ronic

F OR BRO ADCAST ·QUALI TY TRANS­
MISSION AND RECEPTION F OR BOTH
MO BILE UN ITS AN D BASE ST AT IO NS.

ID EAL F OR EV ERY TWO ·WAY R ADIO
COMMUN ICATIONS NEE D .
C B o perators . A ma te u r rad io opera tc rs e

Police an d fire veh icl es . Ambulances an d
emer gency vehicles . Taxis a nd truckers •
Ma r ine p lea s ur e and work bo a ts . Co n­
st ruct io n a nd de-m olition cr e ws . Ind ust ri­
al co m m unications . Sec u rity pa t ro ls .
Air po rt to we r a nd ground cre ws ' Re­
mote br o ad cast a nd Tv -cam era crews '
Fo rester s a nd fire -watch u nits •

• Bo o m -m o un ted electre t -capaci tor micro­
Rho ne del ive rs s tu d io- quality, u rrd istoj-ted
voice reproductio n . Va r iabl e ga in con tro l
lets y o u ad just for o ptimum mo d ulat io n .

• Cus h io ned ear c up le ts you m onito r in
p rivacy - no spea kes:,. bl are to d istu rb
others : Blocks o u t e nv ironmenta l noises,
too. Made of unbreak ab le ABS plas t ic .

• He ad ba nd self-adj usts fo r co m fo rtable
wear o ver lo ng hou rs . Spring-fl ex h in ge
le ts you slip headset o n and off with

" iust one han d . Re ve rs ib le fo r right or let t
ear.

• Headse t can be hung on s ta ndar d micro­
phone cli p .

• Co m pact pa lm -h eld ta lk tWItc h le ts you
keep both hands ·on the wheel for sa fer

- -deivi ng. Mad e of un brea kable ABS plas ti c .

• Built -in FET t rans istor am pli f ier ada pts
m ic rophone outp ut to an y t ransc e iver
im pedanc e.

• Co m pa ti bl e with m ost t wo -way rad ios in­
cl ud ing 4 0-channe l CB un its .

• Built-in Velcro pad fo r easy m o un ti ng of
th e ta lk s y:itc h.

• Made in U.S.A.

SPECIF IC AT IONS

Two-way-radio headset with supe rior f idelity
Electret-Capacitor boom microph one and

palm -held talk sw itch.

JMR. MOBIL-li4R"DEL UXE
7 4 2 TRI-B AND
MOBILE
A~TENNA

• A utoman-ially ",djU5IS 10
pro per resclI' ance for 20 . 40
and 75 meters.
• Power rated at 500 Wall s
1''': ,1'.
e Incfud es base sec tio n, au t o­
rna tic o il and whip lop sec­
tio n. 74 2 An tenna
Price : $109 .9 5

i

f
EXCLUSIVE
DELUXE
S-BAND MOBILE
45 A!'IiTEN NA
• All band manual swit ching
antenna for 10, 15 , 20 . 40
and 75 mete rs.
• P" wer rat ed at 1000 Wall s
P.E .P.
e Includes base section with
mobilecoi l and six fo o l whip
top secnon. 45 Antenna
P r ice : $ 119.95

N E W Swan l\IMBX
Mobile Impedance MatdJ.er
It k eeps yow transmitter and your
sp ea king terms for a song . P rice : $23.9

SIMAIV®
E LECT R O N I C S

A ' ~ D""" '1 " , Cuo'e CO'PO,. ,.o n

tress wattmeters tell vou what's gOing on.
Wit h one of t hese In-line wattmet ers power readings?For Whenever purpose
vouu know jf you're getting it all we'Ve got t he wattmeter fo r you, Use
t ogethe r all t he t ime .Need high ac- your Swan credi t card.Applicat ions
cUld cV1 High power handling?Peak at your dealer or write t o us.

SWAN METERS HELP YOU
CET IT ALLTOCETHER

why waste watts '?
(SWR.I A S25.95)

T ufts Radio Elect ronics . 209 Myst ic Avenue. Medford MA 02155. (61 7) 395-8280

Tufts Radio Electronics. 209 Mystic Avenue. Medford MA 02155 . (617) 395·8280

CY G NET 1200X PORTABLE
LIN E AR AMPLI F lER

T o q uadrU r le t h e out put of t h e 30 0 B C y gn e t de
no vo , si mp y a d d this m atching u nit for m o r e t han
a kilowatt o f p o wer. C o m p lete wit h se lf-contain ed.
p o w e r supply and p r o vis io n fo r e x tern a l A LC. this
Cyg n et o ffers excepti ona ll y h igh effi ci en c y a nd
li n eari t y . $ 349 .9 5

Additio na l S w an p roducts inc lude : fixed and mobile an te n nas , VFO 's te le phone patc h ,
VO X , wattmete r, m ic ro p hones and m oun t in g k its. A s ano th er e x tra service, o n ly S wan
E le c tro n ics o ffe rs iac torv -bacleed fin ancing to the amate ur radio co m m unit y . V isit an
auth oriz ed Swan E le c tro n ics de aler fo r co m plete de tails ~ ~

~_A1_.

ELE CTR O NICS

SWR-) guards against power loss
If you' re not pu mping ou t a ll th e
power you're payin g for, ou r little
SWR· l c om bination po wer m eter
and SWR b rid ge will tell you so. You
read for ward a nd reflected po wer
simu ltaneous ly. up to 1000 watts RF
an d 1:1 to in finity VSWR at 3.5 to 150
MHz.

Got it all tuned up? Keep it that
wa y with SWR -l. You ca n lea ve it
right in your antenna cir cu it.

~

SWAN LI N EAR A M P L I F IE RS A M ark II 2000
w a tt P .E.P. full l eg al input pow er unit or t he
1200X m a tching Cy gnet 1200 w att P.E.P, in p u t
p o w e rh o u se with built-in p ow er s u p ply . The choice
is yours. $ 8 4 9.9 5



The TUFTS SAVE-YOUR-RADIO bracket can save yo u a
bundle . . . and a lot of has sle . Wh~ wo rry about r ig ripoff? The
TUFTS SYR bracket- mounts quickl v' uno easily in y our car and
makes it possible t o sna p y o ur rig o u t of its bracket when you park
and p ut it out of s ight.

T he connector system has a special coa xial cabl e connector
which w ill provide you with a lossless connection right up t o 1000
MHz! , No los s! In addition to the .e u ie k - coax connector there are
also four power ' and ac cessory co nnections w hich are made
automaticall y when the rig is slid into its bracket .. . just w ha t y o u
need fo r feeding power a nd lo udspea ke r co nn ect io n s to t he set.

This is a rugged bracket and conne ctor syst e m ... it 'll take a
b eating. T here is a hole on each side of the 16 gauge st ee l plate for a
padlock in case y ou want to leave the rig for short periods in its
bracket. They 'll have t o rip out t he dash to get if', . . an d it won't be
the first time for that.

With t wo of these brackets yo u can bring the mobil e rig into
t he house and use it in seco nds . On trips you can take-an AC sup p ly
for the rig and use it in y o ur hotel room . Price : $29. 95

- . SA VE YOUR RADIO!

CODE PRA C T ICE SE T

~
No . SSI(-, 123.-95''WI) No. SS I(· l CP-Ch. orn. - S29 .95

,~

No. 11 4-310-1)03 _ SB25
No. ' 14-3 12-003 _ B.. .. - SS .55

MODEL BANDS PRICE WEiGHT LENGTH
{M.....I lOz /Kg l 1Ft/ Mn <)

4lJ.20 HD 40/20 $49 .50 26/. 73 36/10.9
4lJ.10HD 40/20115/10 "" 36/ 1.0 1 36/10 .9
8lJ.40 HD 80 /40+ 15 57.50 4 1/1 .15 69/21.0
75-40 HD 75/4 0 55.00 40 / 1.12 66/20.1
75-40 HD {SPj 75/ 40 5 7.50 40 / 1.12 66 / 20.1
75-20 HD 75/ 40/20 66 .50 44/ 1.23 66 /20.1
75-20 HD (SP) 75/40/20 66 .50 44f l ,23 66 /20 .1
75· 10 HD 75/40/20 / 15110 74.50 48f1.34 66 / 20,1
75-10HD(SP) 75/40/ 20/ 15/10 74.50 4811.34 66f20 ,1
80-10 HO 80 /40 /20 / 15/ 10 76.50 50 /1.40 69f21 0

No. '14-320-001 _ $8 .30
No . 114-322-001 - B... .. _ SB.55

No. 11 4-320-003 _ $9.90
No. 114·322-003 _ B.... _ S10.30

N Y E V IKIN G SPEED~X KEYS
N YE VIKING Standar d Speed-X k ey s feature sm o o t h, adjustable
bearings, heavy-duty silver contacts, and ar e mounted o n a heavy
oval die cas t base with black wrinkle fi nish . A vai la b le wit h
standard, or Navy knob , with, or w it h o u t swit c h, and with nickel
or brass plated key arm and hardware.
P am pe r voursejt with a Gold-Plated NYE V IKIN G KEY!
Model No . 114-31C-004GP ha s all the sm o o t h action fea tures of
NYE Speed-X k eys in a special " presentat ion" model. A ll
hardware is heavily go ld plated and it is mounted on onyx-like jet
black plastic sub-base. List price is $50.00.

NO T R A PS - NO COI LS - NO STUBS - NO CAPACITORS
MO R-GAI N HD DIPOL ES . . . • One h alf t he length of conven t ional

half-wave dipoles.• Multi-band, Mu lt i-f req ue nc y . • Ma xim u m effi­
ciency - no traps, load in g coils, or stub s. • F ully assembled and
pre-tuned - no measuring, no c utt ing . • A ll wea t he r ra ted - 1 K W A M,
2 .5 KW CW or PEP SS B.• Prove n perform an ce - m ore t ha n 1 5,000
have been delivered . • Permi t use of the fu ll capabiliti es o f toda y ' s
5-ba nd xcvrs.• O ne f e ed line for operation on all bands. • Lo west
cost/be nef it a nt e n na on the m arket today. • F ast a Sy - no f eed line
sw itching. • Highest performance for the No vice as w ell as the
Ext ra-Class O o ,

EXCLUSIVE 66 FOOT, 75 THRU 10 METER DIPOLES
NOTES
• A ll models above ar e f u rn ished w it h c rlmp zso tde r lug s.
• A ll models c an be f ur nished w it h a 50 -239 f emale coa x ial connector
at additional cost. T he SO-239 mates w ith the st a nda rd P L-2 59 mal e
coaxial cable c o nnec tor . To o rd er this fa ctory installed option , add t he
letter 'A' after th e model number. Exam p le: 40-20 H D/A .
• 75 meter m o de ls are fa ctory t une d to reso nate at 3% 0 kH z. (SPj
models are factory tu ned t o re sonat e a t 3 8 00 kHz . 8 0 m eter m odels are
factory tuned to re sonate at 36 50 k Hz . See VSWR c urv es fo r other
resonance d ata.

Get the R IGH T START!
With a NYE V I K ING Code Practice Set you get a sure, smoo th, Speed-X model
3 10-001 t ransmitting key, a linear circuit oscillator and ampl ifier, with a built -in 2"
speake r, all mounted on a heavy duty alumin um base with non -skid feet . Operates on
standard 9V trans istor type battery (no t included). Units can be conne ct ed in parallel
so t hat two or more operators can pract ice sending and receiving to each other. List
price, $ 18.50.

NYE VIKING
CODE PRACTICE SET

(j;)

FUlly A;r Test.d _ Th"" •• nd. Alread y in U, e

#16 40 % C""p..- Wold .... . n_I... .... ;. .... ""10< 1;1,. "" ft C_•••,.­
R. . ... fo< bel . ...han fu~ I_I po_ AM!C W o' SSB-eoa"" 1o . B,oI._
50 '0 7 5 oh m foodlin. _ VSWR u..... 1.5'0 1 • • m",,' ho ;gh " _ S..;nl_
5....1 ha"llWII•• _ 0. "" h OD!Insu loto .. _ T ;I;c P... I"..",..,,,,, _ No Cl)ik
0"I'Of>"0 b k do .... "" chango undo c ond .. "'''' - Cornp ",-'Y
~_I'" ' 0 pUI up _ Gu....._ , .,... _ ONE DESIGN DOES
IT All.

Tufts Radio Electronics . 209 Mystic Avenue . Medf ord MA 02155 • (617) 395-8280

Tufts Radio Electronics . 209 Mystic Avenue . Medford MA 02155 . (617) 395·8280

A new precision clock whic h tells ti me anywher e in the wo rld at a
glan ce, has been announced by Yaesu Elec tronics Corporation. The tim e in
an y principa l city or time zo ne can be simultaneously coordinate d with
local ti me on a 24 hour basis. Af te r the in it ial setting, as the clock ru ns, a
Time Zone Hour Disc advances auto matically, showing correct time all
over the . wo rld wit ho ut further adjust ment . The clock is espe cially
designed t o withsta nd shock an d ma y be hung on a wall or placed on its
desk mount. The clo ck wil l ru n an entir e year on a single 1.5 volt flashlight
battery and the mechanis m start s as soon as the battery is in ser te d . It
measures six inches in diameter by two and one half inches dee p . An
excell en t it em for the bu siness office , ha m radio o pe rator, sho rt wave
list ener , boa t ow ner , and ot hers wh o want an accur ate dependable clock.
Price : $30 .00 Amateur net.

Manufactured & Guaranteed by

MOR-GAIN
2200T South 4th Street

Leavenworth, Kansas 66048
(913) 682·3142



m et e r and 1 0 mete r a ntennas.
e B ui lt -in V FO (cont in uous co ve ra ge,
144-148 M Hz in 1 .3 MHz se~ents. 1
k Hz re a d o u t ).
. 8 pole SSB f ilt e r pl us two F M
f ilt e rs .
e 10 0 k Hz c rys ta l ca libra t or .
e V oice opera ted re lay (VOX) o r
o-t- t.

* A u d io sp eech c o m p res s io n .
e No ise b lan ke r.
e RIT, plus o r m in us 5 k Hz .
e Po w e r o u t/"S" mete r .
• F M ce nt e r devia t io n m et er .
e 10W min im um o u t p u t power. N O
T U NIN G !
e Hi - Lo power p ro visi o n .
eB ui lt-in AC! O C powe r su pply .
eDo u b le convers io n re ceive r . 16 .9
MHz and 4 55 k H z I~Fs.
e Rece ive r sen srtlvitv :

F M: 0 .51lV for 2 8 dB SI N .
SSB!CW : 0 .2 5J.lV for 14 dB S IN.
AM : 21lV f o r 1 0 d S S IN .

e S ize: In ch e s : 5H, 14.8 8 W , 120.
MM: 1 2 8 H , 3 7 8W, 3 0 5 0 .
e Weigh t: 28 1b s. (13 K G ).

SIGNAL-M A S TER A NTEN N A
Be am Ant e nna . . . Model S-40 2 fo r 40 meter s
For a top sig nal n eeded to push through fo r t y
m e ter Q R M , t h e Mo sley S ignal Master S -402
w ill d o t he t rick! T his 1 0 0 % rust-proo f
z-ete ment b ea ut y co n structed of r u gged
h eavy-wall al u minum is design ed and engi­
n eer ed t o p r ovide t h e performanc e yo u n ee d
fo r b o th D X h unting and r ela xing in a QRM
fr ee rag-chewing session . Be a m is fed t h rough
li n k coupling, resu lt in g in a n e xcell en t m atch
over the entire band wid t h. $267 . 50

C L A SS IC-36 • • • 10, 15 &: 20 M ete rs
M odel CL·36
e 6 E le m ents
_1 0 ;1 d b F o rward G ain (over isot r o p ic

source) on 1 5 & 20 m eter s , 11.1 d b on 1 0
meters.

e 2 0 d b Prorit-to-Ba ck R atio on al l b ands.
T he Classic 3 6 , l ike tilt small er Classic 3 3 ,
incorporat es both the MOSle y Wo rld-Famous
Trap-Master Traps a n d the M o sley C lassic
F eed-S ystem , D esigned t o operate on 10, 15
& 2 0 meters, t his multi·band b eam Model
C L · 3 6, emplo y s t h e high st andar d s of qualit y
constJ;u ctio n found in all Mo sle y product s.
T h e boom-to-mast clamp ing a ssures stab ilit y
w ith a rune-te sted arr angement of mast plat e,
cast alumin um cl amping b locks a nd stainle ss
st ee l U -b olt s . T h e exclusive " Ba lan ced Ca p aci­
tive Matching " sy st em h a ir a feed p oint
im pedan ce of 52 o hms at resonan ce. Wind
Lead c-c- 210 .1 lb s . at 8 0 MPH . P o w er R ating
- 2 KW P .E .P . 8S B. Recommended mast size
- 2" 0 0 . Appro x. sh i p p ing w eight - 71 lb s .
via truck. $31 0.65

40 METER CO NVERSION KIT MOD EL TA·
40KR
Work 40 m et ers in a d d it io n to 10, 15 & 2 0
m eters b y u sin g a TA -40 K R conversio n kit on
the radiator el eme nt of t he T A -3 3 an d T A-36.
(Beams with b road b and ca paciti ve m at chin g
may n ot b e con verted !) Conver t t h e T A -3 3Jr .
w it h the M P K ·3 ( power co n version kit) be fore
adding the TA-40K R kit. $9 2 .25

Dealer Programs
NOW A vailable

A brilliant new 2 metertransceiver
with every in-demand operating

feature andconvenience
KL M MULTI·2700 - $695.95

* S yn th esiz er and V FO.
* All modes: NB FM . WBF M , A M,
SSB w! US B! LS B a n d CW .

• F req uen cy synthesizer (P LL)
3 Knob, 600 channels, 1 0 kH z s t eps .

e VXO, plus or minus 7 k Hz ,
* LE O rea d o u t o n synthesi zer.

e S t a nd a rd 600 k Hz sp li ts p lus . .
e T wo " o d d b a ll" split s .

* O S CAR tren sc et ve 2 to 10 meter operat ion .
e OSCAR rec ei ver b ui lt -in .
e Conne ct ors o n rear for sepa rat e 2

CLASS IC -203 .. . 20 M eters
M o del C L -203
3 Ele ments
e m.i d b Forward Gain (over isotropic

source)
e 20 d b P ront -to-Baok R atio
In cor porating th e M o sle y paten t ed Classic
F eed Syst e m , this f ull size 20 meter sin gl e ­
ban d beam h as 1 11I" to 3 18 " d ia . "swaged "
e le men t s wide sp a ce d o n a 2 " dia . 2 4 ' boom .
Maximum ele m en t lengt h -37' 8 l.h" . T he high
stan dards in q uali ty constru ction established
b y Mosley in o ver a quarter-century of manu­
facturin g is r e fl ected in this mono-band ...
Mo de l C L -2 0 3. B oom -t o -m ast clampin g
assures sta b ili t y with a tim e- t e sted arrange­
men t o f mast p la te, cas t a lu m inum clamping
b locks and stainless steel U-bo lt s . T he exclu­
sive " Bala nced Capacitive Ma tching " Syste m
h as a n o minal f eed point im p ed ance of 52
O hms at 2 KW P .E .P . SS B . R e commended
mast s tze-g" O .D. App r o x. sh ip p in g w t : 4 2
lbs. via t ru ck . $ 2 2 7 .6 5

CLASSI C-33 • . . 1 0 ,1 5 & 20 Mete r s
Model C L -3 3
e 3 Ele m en t s
e l0 .1 d b P o r w ard Gain (over isotro pi c'

so urce) on a ll ban d s.
e 2 0 db Front-to-Back Rat io on 1 5 & 20

m eters, 1 5 db o n 1 0 m e t ers.
BRIDGI NG THE GAP .. , T he Classic 33,
com b ines the best o f two Mosley system s .
Incorporating Mosley Classic Feed System fOT
a " Balanced Capacitive Mat ching" system
w it h a fe ed p oint impedance of 5 2 o hms a t
r esonan ce, and the F amous M o sley Trap­
Master Traps for " w eat h er -proof " traps w it h
resonan t fr equency stability . This extra
sturdy multi-band b eam, Mod el CL -33, for
o peration o n 10 , 1 5 & 2 0 m et ers fea ture s
improved boo m to ele m ent clam pi ng, stain le ss
stee l h a rd wa re , balanced ra d ia tion a n d a
longer b o om fo r e ve n w ider ele me nt spacing .
Po w er R ating - 2 K W P .E .P . 8S B . Reco m ­
m en ded m ast size - 2" o n. Wirid L oad - 120
lbs . a t 80 M PH . Approx. shipping weight - 4 5
Ib s . $232. 50

Tuft s Rad io Elect ron ics . 20 9 Myst ic Avenue e Medford MA 0 2155 - (6 17) 395·8280

T A - 3 3JR. POWER C O N VER S ION KIT
MODEL MPK-3
O wner s of t he M o sley Trap-Master T A -3 3Jr .
m a y o b tain higher power without buying a n
entirely n ew antenna . T h e addition of the
,. IP K -3 (power conversi on k it ) converts the
T A -33Jr . into essen tially a n ew antenna with
750 w a tts AM fCW and 200 0 watts P .E.P.
SSB.852.25

Tufts Radio Electronics. 209 Mystic Avenu e - Medford MA 021 55 - (617) 395·8280

TRAP MASTER 3 6 . . . 10, 1 5 & 2 0 !\of e t e rs

e M odel T A-36
e 6 E le m en ts
e Forward Ga in (over isotr opic so urce) - 10.1

d b on 15 & 20 meters. 1 1.1 d b on 10
meters.

F'ro nt-to-Back Ratio on all bands. 20 db.
This w id e-spaced. six e le ment co nfiguration
emplo y s 4 o per atin g elements o n 1 0 m et er s , 3
o perating ele m en ts o n 1 5 met ers. and 3
oper atin g e lements on 2 0 m eters. Automatic
b ands wit ching is accomplished thro ugh
Mosley excl usivel y d esi gne d high impedance
p aralle l reso nant " Tra p C ircuit." The T A -36 is
designed for 1 0 0 0 watts A M ICW or 2000
watts P .E .P . SSB . Traps are w e ather and dir t
p roo f , o ff e r ing fr equ enc y stab ilit y under a ll
weather c o n dtt to ns. $335~

MO S L E Y A K·60 MAST P LATE ADAPTF.R
Mast P la t e Ad a p t e r fo r adapting your M o sley
1 1h " moun ted b ea m to fi t 2 " O D m a st .
C o m p le t e with angie and h ardware. $1 1. 1 5

• Model T A-33
• 3 Elements
e10.1 db Forward G ain (over isotropic

source)
• 20 db Prorr t -to-Bac k R atio_

••••,.. T he Mosley T A -33, a -e leme nt b eam provides
out stand ing 1 0 , 1 5 and 20 meter perfor­
m ance . E xce ptionally bro adband - give s
excellent results o ver f ull Ha m b a n d w idth .
Incorp o ra t ing M osley F a m ous Trap-Ma st e r
traps. Po wer Rating - 2KW P .E .P _ SS B. T he
T A-3 3 m ay also b e u se d o n 4 0 m et er s with
TA-40KR c on ver sio n. Co m p let e with hard - L -=::::;- -:;:;=:::;:=:;;:====;- -::::
ware. $206.50

MUL TI-BA N D BEAMS
TRAP MASTER 33 . . . 10,1 5 & 2 0 M eter s

• Mo d e l TA-33Jr •
• 3 E le men ts
e10.1 db Forward G ain ( o ver isotro p ic

sou r ce )
.20 d b F ront -t a-Ba ck Ratio
The T A -3 3Jr . . . incor porates Mosley T rap­
Master Junlor traps. This is the low po w er
bro ther o f t he T A-3 3 . P o w er R ating - 1 KW
P .E .P . SSB. $151.85



.. .. .. . $ 12 0 .0 0
135.00

LI NEAR AMPLIFIER
Model L-4B

POWER S U PPLI ES
AC-4 Po wer Su p ply .
DC-4 Power S u pp ly .

• Synthesized . General Coverage
• Low Cost . All Solid State· Buill-in AC

Power Supply· Seleclable Sidebands

• Excellent Performance
PRELIMINARY SPECIFICATIONS : • Coverage : 500 kHl to
30 MHz. Fre quency can be read ac cu ra te ly to bett er than
5 kHz . Sensitivily typically .5 microvo lts fo r 10 dB S+ NIN
SSB and bett er than 2 microvolts 10' 10 dB S +N / N AM
• Selectable sidebands . Buill-in power supply: 117/234
VAC oJ; 20% • li the AC power so urc e l ail s the uni t sw itc he s
auto mati call y to an inl ernal ballery pack which uses ei g ht
D-cell s (not sup pl ied) • for reduced current dr ain on DC
operat ion the d ia ls do not lig ht up unl ess a red pushbu tton
on the tren t panel is depressed .
The per formance, versatility, stze and low cost of the
SSR-1 make it ideal for use as a stand-by amateu r or
novice-amateur rece iver, short wave receiver, CB monitor
receiver, or general purpose laboratory rece iver.

Pr ice ; $350 .0 0

l -4B linear Amplifier 895.00
.2000 Watts PEP-SSe . Class B Grounded­
Grid - two 3-5002 Tubes • Broad Band
Tuned -Input • 'RF Negative' Feedback •
Transmitting AGC • Directional Wattmeter
• Tw o Tautband Suspension Meters. l-4B
13-15/16" W, 7 -7/8" H, 14-5 /16" D. Wt.:

32 Ibs. • Power S upply 6-314" W, 7-7 /8" H,
11" D. Wt.: 43 lbs .
POWER SUPPLIES
AC 4 Power Supp ly $ 120. 00
DC 4 Powe r Supply 135.00

COMMUNiCATIONS
RECEIVER

Touch-n-go with

DRAKE 1525EM
Push Button Encoding Mike

SSR-1
GENERAL: . All ama teur band s 10 thru 80 meters in seven
600 kHz ranges . Solid Stale VFO with 1 kHz dial divisions
• Modes SSB Uppe r and Lower . CW and AM • Buill-in
Sidetone and automatic T / R switching on CW . 30 tube ll
and semi-conductors . Dimens ions : SY."H , 10Y."W, 14"' ''
0(14.0 x 27.3 x 36.5 cm), Wt.: 16 Ibs. (7.3 kg).
TRANSMIT: • VOX or PTT On SSB or AM • Input Power:
SSB, 300 watts P.E.P.; AM, 260 watts P.E.P. con trolled
carrier compatible with SSB linears ; CW, 260 walls .
Adjustable pi-ne lwork.
RECEIVE: • Sen$itivity be tter than Yo IJ-V for 10 dB SI N .
I.F. Selectivity 2.1 kHz @ 6 ee. 3.6 kHz @ 60 ca. • AGC
tun on receive modes, variable with RF ga in control, fast
auack and s low rele ase with noise pUlse supp ression.
Diode Deteclor l or AM reception.
Price: $699,00 TR-4CW SIDEBAND TRANSCEIVER

34-P N B Pl u g-i n N oise B la nke r. . 100.00
F F-1 Cr y s t al C o n trol U n it . • • . . . _ . 4 6 .9 5
MMK-3 Mo b il e Mo u n t. . 7 .0 0
RV-4C Rem ote V FO $ 150 .00

Amateur Net $229.95
• SCPC· Frequency Co nt ro l
. 12 Channels wit h Selectable Xm t r Off sets.
• All FET Fro nt -en d an d Crystal Fil te r fo r

Superb Rece iver Intermod Reject io n.
• Exp anded Antenna Cho ice.
• Low Receiver Battery Dra in.
• Tr adit ion al R. L. Dra ke Service Bac kup.
• S ingle Crystal Per Channe l.

2METER FM
PORTABLE T RANSCEIVER

Model TR-33C

D rake 1 5 25 E M . mi crophone w it h tone enc oder and
c onn ector f or TR-33 C. T R -2 2 , TR -2 2 C , ML-2 _. .

• M ic r o p h o n e and auto-pat ch encoder in s in g le c o n ve n ien t package with coil
connector . F ull y w ired and ready for use.

• H igh a cc u racy l C t one gen era t or . n o f req u e ncy adj u s t m e r rts.
• High relia bilitY Digitra n @keyboard .
• P o wer f o r t o ne e nco d e r o btained from transceiver through microphone cab le . No

b a ttery req uired . Low cu r r e n t d rain .
• Lo w outp ut impedance a llows use w ith a lmost all tran scei vers .
• Four p in microphone plug: dire ctl y c o n n e cts to Dra ke T R -3 3 C wit ho ut any modifica ­

tion in tran sceiver. Compatibl e w it h all previous D rake and o th er 2 met er units with
minor modifica tion s.

-Tone le vel a d justab le .
• Hang-up h oo k supp lied.

RF
WATTMETERS

MN-2000
2000 watts PEP

Price : $240. 00

Calibration Accu racy

l5% of read ing + 2 wafts)
:1:(5% of reading + 20 walls )

± (5% of read ing + 1 watt l
±(5% 01 reading + 10 watts)

1_8-54 MHz P r ic e : $ 72.0 0
20-200 M Hz Pr ic e : $ 84 .0 0

Full Scale

100 watts
1000 walls

200 walts
2000 watts

MATCHING NETWORKS

W-4
WV -4

w·,

Mode l

ReadS forward and rellected power direc tly in
watts (VSWR from nomogram). Two scales in
each direction. Size: 5W'H. 3Y."W. 4"0 (14.0 x
9.5 x 10.2 em).

MN-4
200 walts

Price : $ 120 .00
General: • Integral Wallmeler reads forward powe r in
watts and VSWR directly: can be calibrated to read reo
ne ctec power . Match es 50 ohm transmille r oUfput to coax
antenn a teedtine with VSWR of at least 5:1 • Cove,s ham

~:~~~ s8~ i l~~U.1 ~ i:~t~r~,~ ,s~~~~~, i~,, ~r (~~ ~Ow:t~; r~n; 1----=----'-- - - - - - - - - - - - - - - :.:.-'- _
20.3 eml. MN.2000 . 14W ' D (36 .S em). .
• Conlinuous Duly Oulput: MN-4. 200 wailS; MN -2000,
1000 watts (2000 walls PEP) • MN-2000 only: Up to 3 an ­
tenn a co nnecto rs se lect ed by Iront pane l switCh.

~

RCS-4

• Remote

Tufts Radio Electronics. 209 Mystic Avenue. Medford MA 02155. (617) 395-8280

• M% r
Con /rolled

Tufts Rad io Electronics . 209 Mystic Avenue . Medford MA 02155 . (617) 395-8280

,~.. "~' '':'J COAX ANTENNA.-r- • _.- ~ SWITCH
, ... "'c_._--_ .. ~--- ~

• Contro l unit works on 110 /2 20
VAC , 50 / 60 Hz, a nd s u pp lie s
ne c es sa ry DC to motor.

• Excellent fo r s ing le co a x leed 10
mu lt iba nd qu ads or arrays of
monoban de rs . The five positions
a llow a s ingle coax feed 10 thr e e
be am s a nd two dip oles , or other
simila r c ombi nati ons .

• Co n.tro l c abl e (no t su pplied)
sa me as for HAM-M rotator.

• S el ec t s antenn a s re mot e ly .
grou nds a ll unuse d a nt e nnas .
GNO po sitio n g ro und s all an­
tenn as whe n le av ing stati on.
"Rain -Hat" con struc tio n shi elds
mol a r a nd sw itches .

• Motor: 24 VAC, 2 amp. L ubrica­
non good to - 40° F.

• Switc h RF Capab ility : Max imum
ie ga l Iimi!. Pri c e ; $ 120. 0 0
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W.i ~ht 1!i lb.
Pvic. : $99 .95

F<>r complete details see )"O" r Atla s dealer,
Or dtOJl us a cam and we'U mail you a
brochure with dBlller list.

EXCEPTIONAL lMMUNITY TO STRONG
SIGNAL OVERLOA D AND CRO SS MOD­
ULATION . The exclusive front end design
in the receiver ellows ¥(lU 10operate closer
in fr9Qucncy to strong neighboring signals
tha n you have aver experienced before. II

~~;:~ an~~~~b:~a~~~~~;
with any oth e r receiver Or tr an sce ive r, you
bare a rea l thriUcoming.

£~ATLAS
.....~...~.,..:'" RADIO I N C .

A WORLD WID E DEALER NETWORK TO
SERVE YOU .
Whether y(lu're driv ing a Honda in Kansa s
City or a M er c ed e. Benz in West Germany .
there's an Atlasdealer near Y(lU.

A tl as 210. or 21:'. . . ... $6 7:', 00
WIN "i• • Blanker. . . l 19 .1)0
ACCES SO R I ES :
AC Conoole l I 0I220V • •. . . . U . 7 .00
Porlab le AC . upply 110 /220 V . 100.00
PI" . "n Mo bil e Kit •• • • • . • . . •• 48 ,00
10I Os<:.)u• • r~.W. ~9.00

~uI 0 ' 00.6 8 229 .00
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A ll reson a tors are p recision woun d w it h
o pt im i zed de algn for ea ch b and . A sse m ­
b ly incl u d es 1 7 ·7 PH st ainle ss steel
a dj u stab le tip rod for lo w e st SWR and
band e dge m arke r . Choose for m edium
o r high po we r o pe ratio n .

STA ND ARD HUSTL ER RESON ATORS
Po w e r R"tinw; 400 Wa tU SSB

Mod e l Ban d Price
'flf'4)0 10 meters $ 6 .50
RM:15 15 meters 6.95
R M·20 20 m eters 7 .30
R M-40 40 m eters 13 .20
R M·75 75 me t e rs 15.50
RM-ao 80 mete rs 15~95

SUPER HU STL ER RESONATORS
, Power Rat ing : Legal Lim it SS B

• W - Supers haw wid est bandwidth
Model S and Pr ice

AM-l OS 10 m eters $11.30
RM-15S 15 met ers 12 .65
AM·lOS 20 mete rs 13 .00
R M-40 S 40 meters 15 .50
RM-75 S 75 meters 30.00
RM-30S 80 me ters 30 .40

For 6 · 10 ·1 !i: 2 0 ·4 0 -7 5·80 M et er s

~o, <l<ck 0' 'oMo, tfl ounlin._Fold "
. 1 rool Ii"" 15' . bo>o 1>1.. 1'1;0. : $ 22.00

'0'" ..... .... owo<k .-.I . ... , HUSTLER
...1_11< 0 ' ..,."...t"" or ....1..'''1. M A S T S
I ..__ o<><,·t .. a. _ ,.......
....."' 11> ~ . _ c1vWo
\ol- "" I l ~

' _ I S to l bo...
... ""·20 "' to fit mob,,. boI '
_ orbum"., _

..oon " 0 ·1

~or ~"tfl••" mounl,nl_~OIa '• • t fOO'
I;... 21" .bo>e 1>1... Price ; $2 2.00

Ctlft" 10 · 15· 20 · 40 Illeler>
tIfIl, .. ... ,., , D• • Sell inl '"

_ .. h C. ......

' M

..,

PHEI'Io'O :lo1EI'Io'.u SI1ECTl\'rrY
The exclusi ve 6 pole crysta l ladde r filter
used in Atlas transceive.... rep resen ts ..
majllr breakthrough in fil ter design. with
unpreceden~ed . kirt se lect ivity and ul·

=atf~~~~~~~6at,ili~':!;:~
2100Harlz..60 db down of only 01300 Her~.

and a bandwidth of only 9200 Hertz a t 120
db down! Ultima te re ject ion is in excess of
130 db; gtea le r than the measur ing limits
of most test equiptntmt.
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VHF/u .. r " ..n N..A­
TlIUIIK LIP MOUlll
MOOU lMf
F..ld tn b '. rod ..lor po,...;Is
Q .., _ roti"" "" an~
l""'l tq~ llOto :rxJ "''''Cutl.,. _ ,nc:IucIo<l. Complet .
-";11> ,,,,,,,,1._. IT 1lG-st-U
..... Pl~ Pr...: $1 6~
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TWO .. .. 0 so. MEl l U _
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MODEL .. fT
f ou ' _I..... t. ..", QIlic . nl""", .
po,,"i" ",pI..t. odiu'lrnont lor
"",ulto"",,,,' ,..onanc:e on Iw<>
.nd .i x met.". OpO, OI;o n,, 1
I>oighl ' ~Ir . Con\plol. "ilh t",n k
l ip <nOun!, 11' MIL SPEC RG-SlI-U
. na 100lOry aU. Ohod PL~.

P, i..; $22.55
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ROOf NOU..,.
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SUPE R GAIN M O B IL ES
Two Met.....

MOCllL C;.}l!
e. 1I mount co", pl ol .
w,lh mounting h'rc\wo",

Pric . : $8.20

Mn

constantly re flect grea t surpr ise at the sig­
na l streng th in rel ation 10the powe r reune.

FUll s f1AND CO VERAGE
The 210 )11; C(lVllFS lQ.80 mele", while the
2 1 ~x covets 15-160 meters. Adding the
Atl as Model l Ox Cryst ElI Oscillator provides
greatly Increa sed frequen cy C(/verege for
MARS and networ k ope ration.

NO TlI AA'SMITfER TUNIN G O R
WADING COfl.7ROLS

tJ:s~~e~O~I::n~~~~~~i~
MOST AD\lA." CID STATE Of THE ART
SOUD STATE DESIGS
not only accounts for its light weight. bu t

=r:: f~=rr:t~1~~:ance and
PLUG-L'Il ClRCL'lT 80ARDS
and modula r design provides for ease of
s lIr v!Clllll.

Sf-l

For all you hams with little cars ...
We've got the perfect mobile rig for you.

"~'l

"OOn T~M · ' ~
Tnmk ."roo... moont in
sto ll. ,nh,~n a",. o'

I' ''''''' unde' t",nk lid
MOIlnt i"ll hoM"'''' in·
c luded Prio. : sa .oo

Tufts Radio Elect ronics. 209 Mystic Avenue. Medford MA 02155 • (617) 395·8280

IIIlDn lII..Y Moo n Ge.,,·,
oe-u"" ,....... "O _ Re;nlJl'tlt""""""lwt,
_lll0~_ . 11"""<>rt._Io$_
~ 10' pooil ......"11.... ..._ m", I....~
~k>_O"_ 1nc:1u<lH 110' ...... 1
no -.. _ "' st."-. t.ll Pra : rim
1""", _ 11' ltG-S8-U
""bIe . <'14 --.-1.....
,.,.,,-,od. !'rid: $11 .20

STANDARD GAIN
MOBILES
Two Meten
• Sit _~P> - 3-' db p ,n_ , 1/4 _ mobi~

• F..", ••,,~, ""'.""iO'-IO to It!

""• _ , " tinil---200w.". F~

Moon BalT·l"

:r ; :.tZi ~n~~~:'I o~.a:ilt I~:~'
hp "'PlJnl, ,,,,p. ol ' Pf'''il " nd l r
MIL SPEC RG-58-U . nd F'Lo2S9.
Anto_ 'omo•• blo ' rom ""'lIM

Pri ",, : $33 .75
.. oon Ul· ' 44
. T or",,_ mount..... ...~ riot_ . """. <Ied< ot _" n
~:rL~S.:rc~sa'.'U'=~............ __b~ _ ........

Pri<.o : $31 .1ir.

MM '~

MClO EL MM·'
Cowl """,nl inst.JlI. in
l ' ho" , Ine lude ' ISO'
. .. 1"'1 boll . nd SO-239
eonneetors
PrICOc $7.50

BUT 00:'11. lET THE SMALL SlZE TOOL
YOU!
Even though the Atlas 210x lind 215:0: trans­
ceivlln are less than half the size and
w"'"hl of o the r HF lrallllOllivlln. The At18s
is truly a giant in perf ormance .

200 WAITS PO WER RAT'-"' G!
1'1ti$ power I""e.l in a "111111'll pound trans­
ooiver Is incredible but true. Atlas trans-

~:I~~~gj';:~rWU~:etr~t~~~r~;~

The Allae 210x or 215x meesur ee only
9 'h · wide x 9V, " deep x only 3 'Ii' high. ~et

~liaasbf~:~~~:~rraE~s~~;:~h~~~~~:Y~r~
¢~ ~~~~llnt~tl.%r ~fC:::r~Oe~:;~e~[
Wi th the 8:w;clu5ive Alla s P!U8-iIl de sign .
you can slip your Atlas iII a nd ""'I of your
C8r in . ma lt e r of second". AU connecti0n9
ate ma<!ellulomatica Uy.

"the home of originals "

Bal l -'"

HUST LER
-eUCK-BU$TER:M

" ClOll Sf -l
SI·_ ""' m. S/B _ ..........
11 db p; n""",1/4 .... _,*
()nicned .. iI!o ~-~ bose tol1l
l'lU'mounIor ,, _ ...loc:t_
01 Hu.II., mob ; l. ",ounU
(M""", 0' oab" 00 1 """ !>dod)

Pric. : $9.OQ

D E L.UXE MOBIL.E M O UNTS

~~~~fj~"·· ~·"MJ

Tufts Radio Electronics. 209 Mystic Avenue. Medford MA 02155 . (617) 395·8280
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TR IM-TENNA
Th. ~nt. n... your n.ighbo" will 10' 0. Tho
n'w DonTron Trim·T.nn. wi,h 20 mU,,,
be. m i, d.,ill" ed fo, tho diocriminating
. m. " u, who w.nt, f. n"otic porforman""
in .n .n.i,onm. ntaUy .p P".lingbe. m, II"
, •• lIy lo.d ed! Up fronl th., . ', 0 U fOOl

~~~~\d ~:~O~.~;i;:; ~'~~!!'f~;ad~~:~
. Iem. nf fed di,o.tl y wilh 52 ohm oon
Tbo Trim·T.nn o mount, .as ily.nd wh. ,
• dift.r .n ee in Oo>-Ih... i, porfo.manee bo­

tween ' he T,im-To"n. ood 'h ., diPOI.,
long wi" 0' in.. ,t .d V•• you'•• ~..n
uSIng 4 & 6 Forward G. in a.er Dipole

- -

$129.50

lJen7iOtL

ALL BAND DOUBLET
TIli, All Band Doubl. , 0' iny."ed Type
Anten... 00"" 160 tlJ,u 10 met. " . Ha,
tot.1 l. nglo of 130 f. e' (1 4 "". >tr.nded
roppo r) .lth ""'9n i' may b. m. de ,ho,f.,
d n.c," ,.,V. Thi, tuned Ooubl., i. cent.,
f.d th,o'ugh 100 feo' of 450 ohm PVC
ooy., ed t./.n<:ed '" n. minion lin•. Tho
. .. . mbly i, oompl. I.. Add ,ope 10 Iho
. rd , ord p Ull up into PO'i'ion. Tun.
with the O.nT,o n $u"",, Tun. , and
you',. on 10 th,ou9h 160 mu . " .wi,h
on• • ntenM! Nowju<t fo, tho OenT,on

All .Band Oovbl. t. .$24.50

,"WMOD" $229.50

Meet the'
Sup~rTuner

=--~

$79.50

$59 .50

Tuning I, " 'V .od roli. bl. , Ruggedcon­
st,u<tion a"u 'o' ' not ,hi, ,olf-,upporting
uni, ;, w.O\ho,ptool and ,u, .iY.' ni""ly
in 100 mph wind... Handl•• lull 1.",,1
POwOflimi'.

SKYMAST ER

Tho O. nT,on EX-l V. ,t i",,1 An'ooM "
d••igood fo, th, perform.nee ", iooed
. "tenn. ..p<fi.... nt ... Th. EX·l i, • lull
40 ",.",. Y. wave, 33'. ••U·,uppo" ing
. ,,,i ,,,,l. Tho EX·l i, tb. id,al ••" i""l
to' ph.,ing

A fully d•••loped ond ,."ed 27 tOot _
.,,, f;,,,,l . nlenn. ro .." .. Ii .. 10. 15: 20,
. nd40 m<tefb. rd, u,ingonlyone <i• • ., ly
, ppliedw' I'. trop. A1ulll/4 w•• • • nt.nn .
on 20 mo'.". Ccmtructed of 1Ht• • y ,..m·
I,,, . Iuminum wi'h • f.c'ory 'u n,d . nd
...Ied Ha Trop, SKYMASTER i. ..... ,her·
ptoof .ndwitl" tand, wind, up '080 mpo
Hoodl., 2 KW po , t• • • 1 ond i, fo,
g'o und, roof ,,, fo , moonti"g. R. di."
includ.d in our lowp, ico 01

EX-l

Aho 80 m ,.,o", ' or fo , top mountingon
SKYMASTER

$ 84.50

SKYCL AW
A ,un.bl. monow nd high perfo,m.n co
. " , ical .n t.n n" design. d fm 40, 80. 160

. .0,'" oper.'ion. · SKYCLAWgi••, you
lho following 'p«trum co.... go:

BAND BANDWIDTH
11'11".,,1 1kHz)

160 50
80 200
40 .n,i ,. bood

, KW MOD" $129.50

The S"~
Openers

I,

LOW PASS FIL TERS FOR TRANSMITTERS
have four pi sections for sharp cut off below channel 2, and to
attenuate transmitter h a rmonics falling in any TV channel and
fm band. 52 ohm. SO-239 connectors built in.

DRAKE TV-5200-LP
200 watts to 52 MHz. Ideal
fo r six meters. For operation
belo w s i x m e t e r s , use
TV-3300-LP or TV·42-LP.
Model No. 1609 Price : $26.60

DRAKE TV·42-LP Model N o . 1605
is a four sec t io n filter designed wi th 43,2 MHz cut-off and
extremely high attenuation in all TV channels fo r transmitters
operating at 3 0 MH z and lower. Rated 100 watts input. Price:
$14.60

The DenTron Super Tu ner tunes every thin g hom 160 ·10 met ers. Whethe r you have
balanced line, co ax cab le, random or lo ng wire, t he Super Tuner will mat ch tile antenna
impe dance t o your t ransmitter. All DenTron tuners give you max im um pow er tra nsfer
from your transmitt er to your ant enna, and isn't that wher e it reall y counts?

NEW: The Mo nito r Tuner was designed be­
cam e of ove rwhel min g d emand . Hams to ld
us they wante d a 3 kilowatt tuner with a
bui lt-in wattmeter. a fron l panel ant enna
select or for coax, ba lance d Itne and ran dom
wire. So we eng ineered the 160 ·10 m Moni tor
Tune r. It's a lifet ime in.es tment at $299 .5D.

Match ever~t~jng from 160 to 10
with the ne..., 160-10 MAT

• Continuo us tunin g 3 .2·30 me
• '"L'" net work
• Ceramic 12 pOliition rota ry swit ch
• $0- 239 recept io n"1 to tra nsmi tt er
• Rand om wire t uner
• 30 00 volt capacitor spa cing
• Tapp ed ind ucto r
• Ceramic antenna feed thru
• 7" W. 5" H. 8 '" D., Weight: SI b<.

$59.50

DRAKE TV·3300-LP
1000 watts max. below 30
MHz. A ttenuation better t h an
80 dB above 41 MHz. Helps
TV i-f interference, as well as
TV front-end problems. Price:
$26.60 Model No. 1608

Drake TV-300·HP
Mo d el No. 1603
For 300 ohm t win lead
Price: $10.60

D R A K E TVI FILTERS High Pass Filters for TV Sets
provide more than 40 dB attenuation at 5 2 MHz and lower .
Protect the TV set from amateur transmitters 6-160 m eters.

Here's an an ten na t uner fo r 80 th rou gh 10 meters, han dles 500 w P.E.P. and ma tches you r
52 oh m t ransce iver to a rando m wire an tenna.

The 80·~O S"~mllteher·

If the amplif ier yo u 're t h in king of buyi ng doe sn' t deliver at least 1000 to 12 00 wa lts outp ut,

to the anlenna, you're buyin g the wrong ampl ifie r.

O ur New Su per Amp is swee pin g th e cou ntry because h am, have realized t ha t t he Den lmn
Am plifie r will de liver to th e a nt en na, (out put power). w hat ot he r manufacturers rate as inp ut

po wer.

The Super Amp runS a ful l 200 0 walt, P.E.P. in put on SS B, and 1000 wat ts DC on CW, RTTY

Or SSTV 160 ·10 mete rs, the maximum 1"9"1 power.

The Super Amp is com pact , low prof ile, has a solid one -piece cab inet assuring maximum TV I
sheilding.

The heart of our ampli fie r, th e pow er supp ly, is a contin uous d uty, , e lf-co nt ained suppl y bu ilt
fo r conte ,t perfo rmance.

We mounted the 4 -57 2B'., industria l wo rk hor.., tube. , in a coo ling cham ber featu ring the
on· dema nd var iab le co oling system .

The ha ms at DenTr on pride themselves on Quality wo rk , "nd we fight to keep pr ices do wn. That's
why the d y namic DenT ro n Linear Amp lifier beats them all

Tufts Radio Electronics - 209 Mystic Avenue _ Medford MA 02155 _ (617) 395-8280

Tuft s Radio Electronics _ 209 Mystic Avenue _ Medford MA 02155 - (617) 395-8280

$99.50

SVPERAMP
from lJeh//OlL

Tired of cons t ant switching and guesswork?

Every serious ham knows he mmt read both forw ard an d re. erse wattage simu ltan eously
for that pe rfeCI malch So up grade with Ihe DenTron W·2 Dual in line Watt mete r.

Read forward
and reflected
watts at the
same time

Drake T V-7 5-HP
Model N o. 1610
For 75 ohm T V coaxial
cable ; TV t ype
connectors installed
Price: $13.25



6.95

21 . 50
17.50
15.0 0

8.5 0
12 . 50
12.5 0
17.50

1 7.50

2 7.50

25. 0 0

25. 0 0

12.95
19.95

1<,1 , <,1 5

av.vs
54. 9 5
S'l.'l5

14 . 9 5

37 9. 95

3 79 .9 5
3 19. 9 5

Dealer Programs
NOW Available

1 mlr. 600 K H I spaced duple xer ,
'::t:.Jre_d and tu n ed 10 Ieeq ue n cy .
220 MH l d uple xer , wire d an d
tu ne d t o f'req ue ncy ..
r ac k mount duple xer .
douhle sh ie lded d up le xa cables
w it h I' L1 5 <,1 co nnec to rs ( pr .)
sam e as above w it h t yp e ~

connec tors (pr. )

ac cessor y fi ll er for a bove re cei ver kits
gjv es 7 0 d B ad ja cen t ch an ne l
reje c tton .
10 mtr RF front en d 10 .7 MH l OUI
6 m IT RF fro nl e nd 10. 7 !-1Hz out
2 m t r RF fron t ..nd 10.7 !-1H l ou t
220 :\I H l RF fr n nt e nd 10.7 \1H I
ou t ..
4 3 2 :\1Hl R I' f ront .. nd 10. 7 :\l Hz

"0'
10 .7 MH z IF mo dul e includes 2
pole crv srat fil te r .
4 5 5 KH z I F slage plus F M detector
au dio a nd sq ue tch board.

~

10 channet re cei ve x ta l dec k
w /d iu de switchin g.
10 c hannel xmit deck \\"/sw i l ch
and tri m m ers .
UH F ve rsion or ell J deck. nee ded

._t or 4 32 mutu-ch un net oper a tion,
ca rr ie r 0J'"rat.:d rel~,·.

10 \'ha nn el au to-scan ;l d ~ pte r

for RX w ilh prio ril y
we stoc k most re peuter an d sim pte x
pairs fr om 14 6 .()·1 4 7. 0 (each) . 5. 0 0
159 hi t , f ie ld pro g;r~rnm ~hle, cod e idcn­
rifle r with huilr-m ~ " uc kh la il ~ n d

III timers .
wired a nd t est ed , n ot programm ed
w ire d a nd tes te d , progrum me d
2.000 o h m d y nami c' m ike \vil h
I'. T .T and cotlcord
t on e s<./uekh de~",Jcr .
in s tall ed in re pea te r . inclu ding
in tc rf uce acce ssories 119.95
2 t o"e d...:ode r 2 <,1 .95
sam e as al1o ve - wire <l & res ted 3<,1. 95
4 po l" hdi~a l re son .. tm . w ired ""- t" ~I .:d .

S\\\'I' I t u ned to 14 4 ~III I 11 ..11 24 <,15
same as a ll.. ".: tu ned 10 J 20 :\1111 t>~1\ 24. 'l ~

sa me ~s ab ove tune d I" 4 J2 ),,1 II I ha ll 2-1.'l ~

ad ds o ver vol tag e pr o le::iThrr to your
pow er su pp lies , 15 VO C m a x. .• 9.95
12 vo nc- po we r su pply reg ul at or ca rd
w ith fo ld-ba ck c urr en t li m itin g . . 8 .95
new com me rcia l d uty 30 a m p 1 2 VOL'
regul ated p ower supply w lcas e ,

... w ffol d -bac k curr en t li m iti n g and
<W'e rvo ltag e pro tec t ion . . . . . 2 39. 9 5

RX C F

RF4 32 Kit .

PS 3A Kit

PS3 0 12 wrr

O. V.P .

OSC-N

CWID Kit

RF 28 Kit
R F 50 Ki t
RF!44 J) Kit .
R F 2 20J) Kil .

OTHE R PROD UC TS BY V HF E""GI ""EERI NG
CU I Kit'

O l'LAI 44

Ol' LA 22 0

D I'LA 4 32
DSC·U

I F 10 . 7F Kit

fD 3 Kit .
T I}3 WI1
H 1I44 W(T

H L2 20 Wfl
H l -t 32 \VII

c-wm
CW ID
Mle l

T S I WIT .
T S I WjT .

F :\14 55 Kil .
AS 2 Kil

C02 Kit

ell) Ki l

I..:O H2 Kil
SC3 Kit

T h e Synth esizer II is a t wo m eter frequency synthe­
siz er . Frequency is a dj ustab le in 5 k Hz st eps from
140.00 MH z t o 1 4 9 .9 9 5 MH z with it s d igita l read out
t h umb whe el swi t chi ng. Transmit offsets are d igi t all y
p ro gramm ed o n a d iode matrix, and can range fro m
1 0 k H z to 10 M Hz. N o ad d it io n a l co m ponen ts are
ne cessar y!
Kit $ 1 69.95 Wired a nd t est ed$ 2 39 .95

Also available for 220 MHz!
RECEIVER S

•. ..'-'.
. - ,.. . ~ '". .

- ~

TRA NSCEIVERS

WALKIE·TALK IES
" ,

SYNTH ESIZ ERS

REPEAT ERS

TRANSMITT ERS

~
T X 220B WfT sam e as abo ve -wir ed & rested 49. 9 5
T X4 3 2 B «u . tr an sm itt e r e xc iter 432 ~Hz 39 .9 5

c TX4 3 2 B W IT same as abov e c-wir ed & I..st ed 59 .95- .. TX I 50 Kit . 30 0 milfiwar r, 2 m t r Ira nsm itte r 1<,1 ,95
._. } r X I 50 w/T sa m e as a bov c c-wir ..d & tested 29. 9 5

POWER AMPLIFIERS Blue Line R F power amp. wi red & tested , emissi o n -

tl*..~;~
C......-D f·SS B/ AM

Po we r Pow er
Mo del Fr eq uen cy In pu t Out pu l

BL B 3/ 150 45 - 55 MHz , W 150W TBA

c lJ!!!t
BL C 10 170 140-160MH z lOW 70W 13 9.95
BL C 2/10 14.Q-160MH z , W 70W 159.9 5
BL C 10 /1 50 14Q-16 0M H z ' OW 1 50W 2 59 . 9 5
BL C 30 / 1 50 14 Q-16 0 MH z 30W 1 50W 239 .9 5
BL D 2160 2 2Q-230MH l , W 60"'" 1 59 .9 5
BLD 10 /60 22 Q-23 0M H l ' OW 60W 139.9 5
BL D 10 / 120 22Q-2 30M H l ' OW 120W 25 9.95
BLE 10 /4 0 420-470MH z ' OW 4 0W 139 .9 5
BLE 2 /40 4 20-470MH z , W 4 0W 159. 95
BLE 30/80 4 20·4 70M H z ' OW 80W 259.95
BL E 10 / 80 ·4 2Q.- 4 7 0 M H l l OW 80W 289 .95

POWER SUPPLI ESr;-

59 .95
74 .9 5

59. 9 5
74 ,9 5

49. 9 5
69.9 5

69.9 5
1 14. <,15

79 _95
124. 9 5

39. 9 5
59.95
29. 9 5
4 9 .95

29 .9 5

39 .95
49.95
39 .95

4 9. 95
17 9.95
159. 9 5

16 9. 9 5
2 39.9 5

2. 50
2.50

5 15 .9 5
695.9 5
6 95 .9 5
749. 95
57 5. 00

2 54.95
19.95
39,95

. oS 59.<,15
10 4 .95

enslineerlins
THE WORLD'S MOST COMPLETE LINE OF VIIF·FM KITS AND EQUI PMENT

2l~ · J 5 Mlil. r ~1 rece iver w ith 2
1",,1.. 10.' !'>f Hz crystal f ilte , .
same as a bov e c-wir..d & tes ted
J(}-6 0 MH I r ev, w /2 1",,1.. I Q. '7
\IH I n}Ual fillt' T .
same a~ ahu".. - w ire ct &. U~lt' \'

\ 40· \ 70 M H I rcnw /2 p o lt'
10.'7 MH f cr p tal fi ll er .
~ Jme a s ah" vo' -wired & Ic s lt'd
21 0 -24 0 ~IH 7 rcvr w /2 pnle
10. 7 ~l Hz .::rys la l Fitt er .
same as a bc ve - ......i r.. d & le,;fcd
4 32 MHl rcvr w /2 pole 10 . 7
MH z n ys lal f il le r.
sam e a ~ ah<lv~ -w; red & te s ted

t ransmitter e xci rer, l watt . 6 mIT .
sa me as above c-w ire d & tested
transmitter e xcite r - I w a lt - 2 m trs
same as above - w ired & tes t ed .
tr ansm ltter ex citer -1 wa lt - 220
MH,

2 m IT power am r, - krt I w in -25w
o ut with solid state sw itc hi ng,
case , con ne c t o r s .
same as a bove - w ir ed & tested
2 mlr pow er e mp -ci ow in - 40w
ou r c-re tay swi tching .•
same as abov e - wired & rest ed .
6 m t r power amp, r w in , 2 5w 0 1.1 1 ,
les s ca se. con n ec t o rs & sw itching.
sa m e as a bov e . w ire d & Io:s l ed ,
2 m IT pow er am p - I ..... in - I 5w
o ut-less case. co nne c to rs a nd

~:~t~~~n~A i 44'/ " 5' k'i l' b'U ~ is~ . .
similar 10 PA I 4 4 / 1 5 fo r 22 0 MH z
pow er amp - similar to PA1 44 (1 5
ex cep t i Ow a nd 432 MH z .
l Ow in - 14 0w ol.lt - 2 m tr amp
30w in - 14 0w o ut - 2 mlr am p

2 m tr syn t he aizer , tra ns m it! o ffse ts
progra mm able fr om 10 0 KH z-l 0 M Hl ,
(M ars o ffse ts w it h op t ional
adapter s) . .. . . , . .
sam e as above - w ired & test ed
Mars /cap o ffse t o ptional .
1 8 MH z o pti o na l tr ip ler

repea ter -6 m et er . . 4 65.95
re pea ter c-e me te r. w ired & tes ted 6 9 5. 9 5
re peaeer c-z mtr c- 15w-complet e
(l ess cry suls) . . . . . . . . . . . 465.9 5
repeat er - 2 20 MHz - 1 5w - co m p let e
(Jess c r ys t als ) . 465.9 5
repea t e r - IOwal t - 432 MH z
(l ess c ryS la ls) ..
repea ter - I S watt - 2 m t r ..•
r epe a te r c- j 5 wa tt - 22 0 MH z .
repe al er - IO w all -432 MH z.
6 m tr c lose s pace d d up tex er .

Tufts Radio Elect ron ics. 209 Mystic Avenue . Medford MA 02155 . (617) 395·8280

1 5 am p -· 12 vo lt regu la te d power su p­
ply w lc ase, w / fo ld-ba ck cu rren t lim it -
ing an d o vervot t age pr o tection . 79. 95
sa me as above -wired & tes t ed . 94. 9 5
2 5 amp - 12 vo lt re gula te d power su p-
ply w / case. w ffo ld-back curren t lim it ·
in g and ovp . 12 9. 9 5
sa me as a bove-- wi red & test ed 14 9.9 5
sa m e as PS1.5C w il h me ter s . 14 9.9 5
same as abo~e -wired & test ed 169 .9 5

Complete 6 mtr FM transceiver kit .
20w out , 10 ch an nel sc an w it h ease
(leu m ike and cr ys ta ls). 24 9 _9 5
same as abo ve , but 1. mt r &, 5w o ut 2 19 .9 5
sa m e as above except fo r 22 0 MH z 2 19.95
sa me as above exce p t 10 w a lt a nd
43 2M H z . • • . . • .
transc eiv e r case o nly .•
t ransce ive r ca se and acce ssories ,

2 m rr., 2w , 4 ch a nnel, ha nd he ld r ece ive r
with cryst als for 146 .52 sim ple x. . 12 9. 95
ba t t ery pa ck . 12 V DC , Yz a m p. 29.95
batter y ch ar ge r for a bove . . . .. 5.9 5
2 m u , wi th male B:-;C connector . 8.95

TRX I44 Kit
T R X120 Kit
T R X4 32 Kit

TR C·I .
TR C· 2

RPT4 32 Kit .

R PTl44 W IT
RPT 22 0 WfT
RP T 4 3 2 W IT
D P LA 50 .

THX 50 xu

H X220(" WjT
R X4 J 2C Kil .

1'5 , 5C Kit .

R PT 50 Kit.
RPTsO .
RPT l44 Kit .

SYN II WjT
MO · ' xu .
TO ' I Kit .

PS I 5C Wrr
PS 25 C Kit .

PA 2 50 1H Kit

HT 144B Kit

PA I44 /25 Kit .
PA 2 20/ 15 Kit .
PA432 ! 10 Kit.

PAl40/ 10 W IT
PA140 f30W /T

R I'T 220 Kit .

PS 2 5C wrr
PS 2S M Kit .
PS 2 5M W{f __

PA2 50lH W IT.
PA 4 0 10 H Kil

PA4 01 0H W IT .
PA 50 12 5 Kit

PA 50 /2 5 W{f .
PA I44 / 15 Ki t .

RX2 J:l1.. ' .

RX 28 l · W /T .
R X50C Kil

R X 50C W n
RX 144 1.." Kil

RX I4 4C Wrr .
R X 2 20C Kit.

SY N II K!1. . .

R X4 32C W{T .

T X50
T X50 W/T.
T Xl 4 4B Kit.
TX I 44B Wrr
T X 2 20B Kit .

NI CAD .
BCI 2 ...
Rubbe r D uck

Tufts Radio Electronics. 209 Mystic Avenue . Medford MA 02155 . (617) 395·8280

WORK ALL REPEATERS WITH OUR NEW SYNTHESIZER II



- 35 0 WATTS P.EP. OR CW INPUT
.10 THROUGH 160

MET ER COVERAGE

Manual, remote-position switching
is optio nal.

• Models for 6,2,11/4 meters, 70CM
amateur bands plus MARS coverage.

• Two types: Class C for FM/ CW.
Linear tor SS B/ AM / FM/CW.

• Negl igible insertion loss on receive.

• American made by KLM.
life. re~able pertornence. Black anodized
containers ... excuswe KLM en rcson s.
have seven, full length fins on
both sides!

HF T ransceiver . aD-10M . USB, CW & AM - $399.00
Power supp ly for TEMPO O NE - $99 .00
Externa l VFO for TE MPO O N E - $199.00

- A LL SOLiD STATE
- SSB TR A NSCEIVER

TEMPO ONE
ACIONE
VF /ONE
T EMPO SSB/ ONE
SSB ada pter for t he Tempo VH F/ O ne
. Select ab le upper or lowe r sid eb and . . P fuqs di rect ly into t he
VHF/One w ith no modi fication . . Noi se b lan ke r bultt-in . • FliT a nd
V XO fo r full fre quency co verage .. S225 .00

ATLAS 350-XL

Illust rated w it h
op t ional AC supply.
A ux i li ar y VFO. and
Digital D ial.

T he all new Atlas 350-XL has all t h e excit ing n ew fea tures you
wan t. plu s superio r performance and sel t'lctivity cont rol n ever before
possible, Pric e : $ 995. 0 0
_10 _160 METERS
F ull co verage of all si x am ateur bands in 50 0 kH z se gm e nts. Prima ry
fr eq uency co n trol pro vides hi ghly s ta ble o p e ration . A lso inc1 udedis
pro vis ion fo r adding up to 10 addit ional 5 00 k H z se gm en ts between
2 t o 2 2 M H z b y p luggin g in auxili a r y crys ta ls.
- 3 50WATTS . - -- -
P .E .P . a n d CW in p u t. En o u gh pow e r to w ork t h e w o rld b arefo o t!
IDEAL F O R D ESKTOP OR MOBILE OPERATION
Me asu ring j us t 5 in . h igh x 1 2 i n . wi de x 1 2 '12 in . d eep. an d weigh ing
o n ly 13 p ounds. t he A tlas 350-XL o ff ers more feature s. perfor ­
m an ce a n d va l ue t h an a n y other tran sceiver , r e ga r dl e ss o f si ze. o n
t he m a rket today!

- 3 5 O-P S m atc hing AC su p p ly - $195_00
• DD- 6X L plug-in digital dial readout $19 5 .00
- 305 p lug-in auxiliary V F O - $ 1 5 5. 0 0
- 3 1 1 plug-in crystal oscillator - $ 1 3 5 .00
-OMK-XL plug-in m o b ile mounting kit - $ 6 5 .00

• A simple, add-en-immediately
RF amplifier.

• Merely coax-connect amplifier
between antenna and transceiver.

• No tuning! Efficient strip-line
broad band design.

• Automatic! Internal RF-sensor­
controlled relay connects amplifier
whenever transmitter is switched on.
Highest qual ity. Amer ican-made "brand"
transistors are fully protected for VSWR.
short and overload, reverse polarity .
Highly effect ive he al sinking assures long

•FREQ. MODEL PWR INP. NOIll. PWR NOM. CUR. SIZE PRICE FRED. MODEL PWR INP. NOIll PWR NOIll. CUR. SIZE PRICE
, '-1'1z) NUMBER {..altsl OUT{.. ~I1S ) 1<1mps It (MHzl NUMBER l_ans) QUl l_ansl [amps It

144-146 PA10-80BL:) 5·15 SO m C· 159 95 4()()-UO PA2-4ClC ,-, '" 7 C· 1~9 95
PAlO·H OB 5·15 " 0

"
O· ""S "Al0·35C 5·15 J5 e ,. 119 95

PA10·uOBL·:' >15 '''' " O· 215 95 PA10·35CLO 5·15 J5 s ,-m~
PA10·160BL-> 5,15 ' SO 21 O· 229.95 PAl l}7OC 5·15 70 ta O· 229!r.l
PA3Q-140B 15·45 '" 15 O· 119 95 PA10-70CLO 5· 1 ~ 70 "

o- 2 a9 ~

PA3Q·140Bl 0 15·45 '" 15 O· l B9 95
219-226 ee.resc ,., 70 to C· ts 9S SillS: .CIIU:' A. l l~ · 5 . 2 ' 1 6 5· 5 · 1 ·C.6 S.7 5·1 ·P. 6 5. 10. 2

PA10·60BC 5·15 60 , C l a9 95 •• s1 - Ill _YI 8 165 . 117 · !>O 8 '65 ·1 90 _'iO8 16S·lS4.'i01
PA3Q· l 20BC 15·45 ". 15 O· 189.95 N JIlEAfl .....I'UAER t AI 13 SVDt

Dea/er Programs
NOW Available

C' 164 i15
A 59 95
C' 159 :l5
C· 1&995
D 229 95
Il 83 95
S' 94 35
C' 139 95
C' 14995

SIZE PRICE

.. Mulli-mod e usa . LSB. CW a nd A M o pe ta lion

.. bt, aord inary ~ei. .... O""~ilivi ty (.3u S /OI 10 db)
and OSCilla!Orstabr hly (l 00 Hl 30 min . • 't e , ,.a,....up )

.. F ixe<! cn an ",,1 c rys ta l cont,ol o n t,.O iJ>a,lilO!a
posit,on• .

.. RF Au e""al or .•

.. Adju s ta ble ALe ac l ,o n

.. Phone palCn in .or><! <lUI J"CU

.. s.,pa,.ole PIT jad lor 1001 , ,.,tc n

.. 8 u ill_in spealoe<

.. The 1101.11 "0 2020 ... $159 .00.

.. M o><:<>l 81 20 exl emal SQe;>ke" S29. 95 M Odel llOt O
ternO '" VFO ... $ t39. 00

THE TEMPO 2020

• KL M eLE~ONICS 3

160 (.) 0
WATTS oIi~

LI N EA R
& ..... ~" "'M"L .""

TEMPO

KLM RF Power Amplifi ers

MODEL PWRIIIP 110M. PWR NOM. CUR
NUM6ER (_<1tlS~ OUT.{_ <1ll S) (~ mps I t
PU ·80AL 4 Be lOA
pA]· 12B 1·4 12 2
PA]-l DB 1-4 70 10
PA2·10Bl O 1-4 10 10
PA2·14()B 1·4 14() 20
PA10·40B 5·15 40 5
PA10·40BLO 5·15 4() 5
PAIQ.10B 5·15 70 8
PA10·108LO 5·15 70 8

i. __'.

~.:...

~D-ON
POWER!

~·_·--' "- -i'~- --·-·\

Tufts Radio Electronics . 20 9 Mystic Avenue . Medford MA 02155 . (6171 395-8280

The Tempo /O NE PLUS off ers fu ll 25 watt output o r a
selectable 3 to 15 wa tt low power output , remo te t uni ng
on the mi crop ho ne , sideband operation w ith th e
SS S fO NE adap te r , MAR S op eration capabi li ty , 5 KHz
numeri cal LE D, and al l at a lo wer price than its t ime tes ted
pre decessor .. . th e Tempo V H F ON E.

The T emp o V HF / One Plus is a VHF/ FM transceiver for
dependabl e commu nication on the 2 meter amateur band - Fu ll
2 meter coverage, 144 t o 148 MHz for bot h transmit and receive
_ Full pha se lock synthesized (PLU - Automatic repeater spli t
- selectable up or down - Two b uil t -in pr ogramm able channels
_ A ll solid state _ 800 selectable receive frequencies with
simplex and +600 k Hz trans mit frequencies for each receive
cha n nel. Pr ice : $399.0 0

Tuft s Rad io Elect ronics . 20 9 Mystic Avenu e . Medford MA 02155 . (6 17) 395·8280

TEMPO

VHFI
ONEPLUS

.. ?n a,e loc k· loo p (Pt. l ) ood la ,or ci",,, ,, m i~im i!es

u ~... ~lftd opu" o u . ,aopo~us

.. H ~br'<l O,gi ta l FnKluenc~ P_ " nl.o,io n

.. "' <lva nc e<! So lid· ,la,e de'ign ... on '~ 3 'u be ,

.. Bu ilHn AC a n" 11 voc pow", l u pph U .

.. CW ' il' e< ' tanda'd eQu lpmenl ... nO' a n ac ce u ory .

.. A..gQe<l 6'~S 1i"",1 .ompl ilie< tube,

.. Cool ing '.on ol,, ""a ' d ~,,_I...no t an~~

.. Hill" Pe""""""U noi ...Olan ke< it " a nclan:l
eQuipm""l...no1 a n ~IOI'Y .

• 8 " ,lt_,n VOX a n" sem,·t>re.ak in CW key i......
.. Cry,tal Clohl)f a 'or an" WWY _ ""'''9 cap.ot> .lot~

.. M ;c' op!'I<lne ptOOide<l
• 0\0.01 FUT corW Ol aUo.o 0<>'" broad ~ narrow

l u"mg
• AU t>and llO In _ gn ' 0 mete< c"""'"_

FIlEQ
I l,l H l~

SO·5'
144·146



. $27.95

Model H K-2 $19.95
• Same es Hg -t.jess bese

fo r those who wis h to
mccrpcr et e In the ir
own Kever .

Model HK-4 $44_95
• CombinatlOflOfl H K·l &

HK·30f1samebaw .

MFJ-40T CRP Tra nsm itter
Work !hoi _ d wlII'I S WI " S Oft 40 M• •• cw
• NO lunino • Mat c hes 50 oh m load • Clean
o ut p ul \O ' IFl ' ow l'Ia , m o n ,c conlen l • Po .. e '
amp hller !fa ns lSlO< prolec ted lOa ,nSl blo'fl()Ul
• Sw;t ch se lec ts 3 Cf)'s la ls o r VFO ,nput 0 12
vee 0 2·3 115 x :i-1 /4 • 4 iroches
MFJ_40V, Companr on VFO
MFJ -12DC, Ie Regul aled Power Su pply,

1 amp. 12 vee . $27 95

NEW
MODEL HK-S

ELECTRONIC K EY ER

$69.95

N EW ~

SUPER'LOGAR ITHMIC
SPEECH PROCESSOR

THE HAM-KEY
NOW 5 MOD ELS

Up to 400% More R F Powe r is you rs with thi s plug-in
unit. Simply plu g t he MFJ Super Loqarithrnic Speech
Processor between yo ur .m icrop hone and transmitter an d
you r voice is suddenly t ransformed from a whisper to a
Dynamic Outpu t.

Your siglal is full of punch with power to slice through
QR M and yo u go from barely readab le to "solid copy OM."

l311I95
CPO-555 Code Oscillat or
For u", N".,..".,..... 10 tN m IhI! Mor»~
For " '" Old Ti.... 10 po lish his liS!.
For Ille Code Ins l ruc:.or 10 l...,n hit elnses.

o $eIld cnsp c 'ea' cod.. W'I" p'..my 01 "" 'u me tor
c las-s' oo m use • Sen com a",OO ~aKI!f . -01­
ume, tOr>!! conlro 's . a 'um inum call1ne t • 9 V
tloIIlte f)' • Top Qua h.y O.S . CO" s truc t,o n 0 Use s
5S5 Ie limer • 2-3 !16 x 3-114 x 4 roceee

Model HK-3 $16.95
• DeIUlle sl ra lghtkey.
• Heavy base. flO need to atta ch to desk.
• Velv et smooth action.

Model HK·1 $29.95
• Dual Iever squeeze padd le.
• Usewith HK -5or any elect ronic keyer.
• Heavy base w ith r'ICln-sl ip rubbel'" feet .
• Padd les rever stbaefor wi de or close f ingel'"spac ing.

• Iambic c ir cuit for squeezekey ing.
• Self comp leti ng dot5 & dashes.
• Do1ffiernot"y,
• Battery operated wi th prov isions for

external poYtel'"
• Boilt-i nside-- tone monitor ,
• Speed, Volume, tone & weig ht controls.
• Grid·b lock.or direct key ing .
• usewttnexteen e! paddlesuch as H K-1.

M FJ-l 030BX Rece iver Preselec;lor

Cle."y copy ...Nk un..lldable I lg....1 (lncfNses
sig nlll 3 to 5 ~S~ unils l.

• Mo, e IhIo'l 20 dB 'o w no ise lII ,n • Sepa,ate
'npul and OUIPut 1\"" " 9 ccoucre g ,..... maxi mum
gain and AF se lec ti. Hy 10 s lgn ' lica n!ly retee t
out-o l·band Sig na ls and redu ce ,mage 'esponses
• Dua l gat e MOS FET 10' low nOiSe. s trong signa'
handl ing ab it,lies • Comp le 'e ly Sla ble • Op.
hmlled 10' 10 th'u 30 MHz • 9 V battery
o 2·' !8 • :i-~ Ia • 5--~ i1 5 <roches

."'~. ,' QfI

Dealer Programs
NOW Available

[1'''j $5495

• Exclus '. e c lrc uil ry supp res-ses a ll un...a nled
marl<,, 'S • Marl<ers lI,e 0.''''' 10' pos",. e ,den l, ·
ttcauc n . CMOS IC·s wilh tra nsos to, output. • No
d ,r ec t co nne c t io n ne ce ssary • Us es 9 . 0 11
batr e ry • Adjustab'e Ir,mm er fo r ze ro Dealing to
WWV • Switch se lec' s 100 . 50, 25 KHz or OFF
• 2-3116 x 3_1 14 • 4 inches

l SP-S208 X I . same as l sp·5206X blol ," I
be au ll lul 2·118 x 3-5 /8 x !>-9" 6 ''1<:11 Ten -Tee:
enc losut<l ...,It, uncomlY"lled 4 p ,n ,", oe ,ac k.
OUIPUI ca ble . ,ot ary lunc loo n sw'lch

MFJ-200B X Frequency Standard

","OO"'K strung. pred'" m. ..... ers~ 100 . SO. or
:IS KHl w. 1I into VHF reoiorl.

CMOS·8043 Elec tro n ic Keyer MF J-16010 An te nna Tuner
SI .I. 01 Ihe .n des ign unS CUATlS .ao.) Now y<MJ c.n ope<1Ile , II b. nd _ 160 Ihru 10
K.y".on . l--cltip. M. lers _ ...ilh • sing le random wi .. .-.<l run your
o Bu,lI. ,n Key • Dot memory 0 Iamt>oc 0PI!f" fu ll ' fi n seeiYer POW'" oulpul - UP 10 200 wel lS
I,o n .. ' 11'1 e .le'na l sQue e ze "e, 0 6 . 0 !lO AF po...- OUTPUT.
wPM • S<deIone and sPf!aio,e' • Speed. VOl- • $mall " IIOUllFl 10 CdfI'J in y<MJ' h,p pocl<et,
ume . lone. ""'!ll'll contrOlS , Ullra ", "aD'e sol'" 2·3116 • 3-1/ 4 • 4 iroches • MalCFles lOw and
sta te !ley ,nO 300 ""liS max . 4 oosl\ .on h'gh ,mpeo a nces Dy inlerc hangrnll inpul ,and
sw ,lcl'l !or TUNE. OFF . ON. SlOETONE OFF ~ u t put . SO·239 coa XIal conneclors 0 U"'<'lue
• Use s . penlight cells. 2·3116 • 3-1 14 • • " ,de rang e . hiOh perl ormance ,1 2 pos ,ho n ta pped

l~'~1127 95 ~:JI4995

~ lIoII .63 iIIdI Iltitl PfoMde pt !CJse lime 10
lilt m,nute Seconds appNr al the touch orthe llidGlt
","00 .

"'-111"11 ... 1llI~1H ~nd IMI set !lunons reset ~nd

hold ,he Sll<:oods 10 zero 100" prec,se sell,ng to WWV
unl~ the laSI set !lutton is relused

TIll I.",'" AM" PMLED i nd ical~rs blink at a 1
Hz rate if the powe' goes of! momenlllllly, For longer
power oulS u resets to 12:00 AM and the A,M LED
blinks.

Selli", I~ II"" Ind alifm 's sompleand tast wilh
ne tast and skM set buttMS. Eventhe XYl wiU ~nd

"""llG 'AC, 60 Hz. ) ·118 x )3/4 x 3318 '1IC he!. One
year \O arranty
P.ie . : $19.95

IIlput(1). andgflltJnd (1).
state rigs (like the Atlas) and with all tube
type rigs.

" trayels wei , too. Its ultra compact size
5x2x6 inches fits easily in a small corner
01ylltJr suitcase

The secret 01 this Iiny, powerful tuner is
a wide ranqe 12 position variable inductor
made from two stacked toroid cores and
high Quality capacitors manutacturec
especially lor MFJ. For balanced lines a 1:4
(unbalanced to balanced) balun is bui"- in.
Made in U,S.A. by MFJ Enterprises.

TIlis beaulitul little tuner is noosed in a
deluxe eggshell white Ten-tee enclosure
with walnut gram sides.

SO-239 CUI connectors are provided
tor transmitter mootand coax led antennas.
Price: $69.95

SBF ·28X SSB F iller
Or_lfctIlIy ;~ fN&obilily
• Op h m iu s yOU< lud io 10 .educe s ,deb an d
Sl)ll rter. rerTlO'iE" low 1 r>Cl Fl' (lFlpilched ORM. Fl,SS,
sl atic c .as Fles , Dack g.ou nd IlOlse . 60 a n<! 120 Hz
hum • RedlJoCi!S la liQue du'ing co ntest, OX. a n<!
rag cl'Iewing • Plugs bel ween phOr\eS and re·
ce ive. Of co nnec t be tween a ud iO s tage lor speake,
o pe ra no n • setec taere ban d wid th IC ec n ..e
aud io l ille r • u sn 9 . 011 ba tte ry • 2-3116 x
3-114 x • inc Fles

CWF ·2 BX Super CW Filter
Bt I•• tt>e~. 0 ..., 5000 in uS<! . Au or shllp
~I,ri't. IlO Hz blnf;lwidlh , • • I.......y I ' MP
....il'ls . No ri"lli"ll . Plugs t>etoo.... r-""er and
phones or connect t>atw.... audio Sloqa lor
~." operatiOft.
• 5e1e<:tab!e BW:llO . '10.1 60 Hz • GO<lB""wn
one octave ' rom ce nll!f lteQ. 01 750 Hz 10' llO Hz
BW • Redu ces noise 1S d B • 9 V baiter)"
. 2·3116 x .1-1 14 x 4 ,n

lSl'.520BX. 3J db aynatnic ~nge Ie IoQ amp .rod 3
at. r;e filters g i.." c lea n alld oo. RF prOlecl ed . ') v
balle<y . J conduc 'o<. 'A, ~ ptton e iaCkS lor ,npu l
and OUlpu l . 2-3 /16 x 3-11. x 4 ioc N!s .

400% MORE RF POWER
PLUGS BETWEEN YOUR MICROPHONE AND TRANSMITTER

\tJ"149 95 f£ridI5995

Tufts Radio Electronics - 209 Mvstic Avenue _ Medf ord MA 02155 _ (6171 395-8280

Th is Digital Al arm Clock is also an 10 T ime r.
Assembled, too!

Thi, NEW MfJ Sup.. AMenn . Tune'
.. . "' ~ y' hi r>g ' .om 160 thru
10 : di""I•• , i... .... 0<1 . ....
,and "", ""'0. . Inial .. mo bile ""' ips,'*' l*on". 1_. ""I' line>. ~ '0
100 W llf O UTl' uT . BuU .... boo..... .- ,

Tufts Radio Electronics _ 209 Mystic Avenue - Medford MA 02 155 - (617 ) 395~8280

, .. c. ",. DIlIzI....., ~ millutes('4' 10 OIW
holrl s.mpy set !hlI _ _ ~rne 10 t¥ beginMlQ or
I'OIlf 050, Then~ tilt I[lIdole bulIorl.

'M UR '" AI ........ lo llle ellaCt.-.le 10
rem..., YQU oA ~ SKEDw sompIy 10 ...al<e you UlI III tilt
mtlfTWljl auI~1icMIy e. ety 2( hours (no ~ '0
rememberever-; IliQIlt10 stll"e Nmt l

-12 If B
_ J\ .... ~ ....

WIt" the HEW MFJ Sliper Antenll TUller
you can run yOlJf fult transceiver power
output - up 10200 watts RF power output
- and match your transmitter to . n¥
Ieedline Irom 160 thru 10 Meters whether
you have coax cable, balance line, or
random wire.

You can tune oul lhe SWR on your
dipole, inverted vee, random wire, vertical,
mobile Whip, beam, quad. Of whatever you
have.

V.u elll evtn oper, tt , II bindsWith lust
one existing antenna. No reed to put up
separate antennas for each band.

ncreue tt1e uuble N ndwidth of your
mobile whip by wning oul the SWR from
iltSlde y.ur car. Works great with all solid
Quality live way biooing posts are used tOf
the balance line inputs (2). random wire
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INew Products
fr om page 22

meter] . and a lamina ted vswr cha rt.
The price fo r t h is equipment is S29a

The t est set is cushion-fit assembled
in a durable, M IL-spec polyethy lene
case wi th space fo r seven plug-in
elements, wh ich determ ine power and
frequency ranges. The carrying case
and vswr chart are complimenta ry
with the kit .

A custo miz ed luggage-sty le t ransit
case has a lso been ann ou nced. Model
4300-070 has space for a Model 43
wattmeter, 15 plug-in elem ents, an d
additio nal accesso ries. Cushion inserts
for oth er conf igurat ions can be
designed for quanti ty requirements.

Price: 4300-064 test set $29 8.
plug-in ele men ts $36-75. Delivery ; 4
weeks A RO f rom Bird Electronic Cor­
poration, 30303 Aurora Road, Cleve­
land (Solon ) OH 44139.

GARY MOD EL 120
DMM CALIBR ATO R

IMPRESSIO NS

"Wha t good is my new, super ac­
cur at e d igital mult imeter if I can't
calibra te it? " yo u might ask, aft er
purchasing suc h a dev ice . Not a bad
qu est io n, and co nsider ing t he ooou­
larity of d igit al meter s th ese days, it is

a q uest ion th at sho uld be add ressed .
DMMs are capable of ex treme ac­

cu racy. whic h is of not much use
when no method of init ially cali­
brating th e device is available. The
Gary McC lellan Co mpany, a man u­
fact urer o f DMM kits, has prov ided
t he so lution t o the proble m with t heir
Mode l 120 OMM ca librator .

You may recall th at last mon t h I
reviewed the Gary McClellan 103
DMM kit , the $ 29 spec ial. I neede d t o
calibrate t hat device, as well as my
tr usty analog met er. McClellan re­
spo nded by prov iding t he 120 cali­
brato r to review.

The 120 ca librator uses an internal
IC to provide voltag e refere nces of . 1
vo lt at .2%. 1.0 volt at .2%. and 10.0
vol ts at .1%. Addi tion ally . res istance
references fro m 100 Oh ms t o 1
megohm are provided wit h similar
accu racy . The calibrator is housed in a
small plastic case with "banana" jacks
for o ut put co nnec to rs. A push -bu tton
ena bles th e device when req uired. t hus
sa v i ng t he i n t e r n al l Bcvol t
battery. co nsisting of two a-vert t ra n­
sistor batteries.

As ex pected, o pe rat ing the 120
calibrato r is as easy as pushing the
ena ble butto n. Th e meter or OMM to
be calib rated is set to t he app ropriate
ra nge and ad justed while firing the
calibrato r. For t he f irst t ime. I was

rea lly confide nt o f t he accur acy of m y
meter. The ca lib rator is so compact
and easy to use t hat it can be used at a
moment's notice - I keep min e
di rect ly be h ind myoid VTVM fO(
per iod ic chec ks. The decade vo ltage
refere nces also allow meters to be
chec ked for linearity .

All t hings co nsidered. the McClella n
120 OMM calibrato r is a useful piece
of t est gea r - usable by an yo ne with a
OMM o r VTVM. which includes just
about everyo ne!

The Model 120 ca libra tor is priced
at $ 3 4. 9 5 factory bu ilt . Gary
McClell an and Company, Box 2085,
1001 W. Imperial Hiway, La Habra
CA 90631.

Jo hn Molnar WA3E TO
Executi ve Edi to r

TH E SNOO P LOOP

Senccre, manu factu rers of high
qua lity test equipment, has made
availab le a closed loo p fo r signal pick­
up and frequency measu rements,
wit ho ut connecting to t he circu it . The
Snoop Loop is simple in construction,
as it con nects d irect ly to a 50 Ohm
input cable for d irect app lication to
t he new Sencore FC45 frequency
co unter or t he PR47 UHF prescaler.
Th e Snoop Loo p wo rks eq ually we ll
on other 50 Oh m inp ut freq uency
co unters, as it enables the user to
"ho ld bac k" from any of the high
pow er sou rces, with o ut actually con-.
nect ing to t he sou rce, as it prot ect s

t he fre quency cou nt er and the oper­
ator. The n. too, t he PL2 07 Snoop
Loo p ca n be used to "snoop back" all
a lo ng t he signa l path all t he way bac k
to lo w level c ircu its and be placed
di rectly over osci llat or co ils, fo r ex­
ample , witho ut upsetting t he oper­
ating freq uency of t he osci llato r. The
Snoop Loop mod el PL207. at 59 .95,
can be pu rchased from any Sencore
d ist ributor, or di rectly from the Sen­
co re service depart ment in Siou x
Falls. Sencore, 3200 Sencore Drive.
Sioux Fall s SD 57107, ~ (605)
339-0 100.

POLICE RADAR DETECTO R
IN KIT FORM

Now, fo r the first t ime, the proven
" Bird Dog" pol ice rada r detec tor is
o ffered in kit fo rm. Th e Bird Dog has
bee n proven by tho usands of tru ckers
and motori sts ove r millions of miles.
Th e Bird Dog was des igned for long
range , troublefree , ha nds off, reliable
operat ion. Actual test s and repo rts
fro m t ruc kers and professional
motorists show the Bird Dog to detect
moving po lice rada r as far away as 2Y2
to 3 miles. A unit with t his type of
sens itivity alerts the motorist of police
radar lon g before the po lice radar has
t he motorist in sight. In actual co m­
pa rat ive test s, t he Bird Dog is eq ual in
sensit ivit y to th e top t hree radar
detectors no w o n th e marke t .

The Bird Dog is usually located on

Cont inued on page 189
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2729 tnd eperrden ce Ave.
Q ui ncy MA 0 21 6 9
(617) 479-8900
Store Hours
Da ily 9 -9
Sat. 9 -5

Regency H R-2 12
R ege nc y H R-2B
Re gen cy H R-31 2
R ege n cy H R-2MS
S.B.E.
S.? na r 18 0 2-3-4 , 360 1

Sta nd a rd 14 6 /826
Sta nd ard Horizon
Sw an - FM 2X
T e mp o FMH
T rio / Ke n w o od T R 2 20 0
Tr io / Ke nwoo d T R 7 20 0

537

Hea thki t HW-10 2
l co m j V H F E ng
Ken /W ilson
La fa ye t te H A -1 4 6
Mi d land 1 3-5 0 5
Regen cy 1\R -2, A

C leg g HT -14 6
Drake TR- 2 2
Dr ak e TR- 3 3 rec o n ly
Dr ake TR-72
G enave
Hea th kit HW- 20 21 re c o n ly

SOUTHEASTERN
CDMMUN'CJI".NS

No te : II you do nOI know Iype of rad .o , or if yo ur radIO is no t lin ed . 9' IIe funciamental
freq uency , form ula and loading capaci tanc e.

CRYST A LS FOR THE IC·230 SPLITS I N STOCK 13.8 5 1111 MH z. 13.884444 M H z. 13.9 17778
MHz; HEATHKIT HW20 21 600 KHz . O F FSET 11. 3 MHz . $6 .50 ea .

SH IPPING
We ca n ship C.O .D . fir st class ma il. O rde rs can be paid by : c h ec k. money o rder , Master- Charge . o r Ba nkA me r ica rd.
O rd er s p re pai d a re sh ipped post a ge pa id . Phon e o rders accepted. Cr ystals ar e gu ar anteed f or life. Cr yst als a re all
$ 3 .4 5 each (Mass. residents add 18dtax per c r ys ta ll . U.S . F UN DS O N LY .

2 ITLQ)@~@IT ©rnw~~£11J~
~@IT ~fu@f0@ ITm0lf!@f0

PArCES "U8JECI roCHAN G f WITHOUT » o nce

FREQUENCIES
IN STOCK
146 .01 T

6.6 1 R
6 .04T 6 .52 R
6 .64R 6 .55T
6 .07T 6 . 5 5R
6 .67 R 6 .58 T
6 .10T 6 .58 R
6.70R 6 .9 4T
6 . 1 15T 7 .6 0T
6 .7 15R 7. 00R
6 .13T 7.63T
6 .73R 7 .03 R
6 .1 45T 7 .6 6T
6. 7 45R 7 .06R
6.6 16T 7 .69T
6 .76 R 7 .09R
6.175T 7 .72 T
6 .775R 7 . 1 2 R
6 .19T 7 .75T
6 .79R 7 .15R
6 .22T 7 .7 8 T
6 .82R 7 .1 8 R
6 .25T 7 .8 1T
6 .85R 7 .2 1 R
6 .28 T 7.84T
6 .88R 7.24R
6 .31 T 7.87T
6 .9 1 R 7.27R
6.34T 7 .9 0T
6.9 4R 7 .3 0R
6 .37T 7 .93T
6 .97R 7.3 3 R
6.40T 7 .9 6 T
6 .46T 7 .3 6R
6.46R 7 .9 9T
6 .5 2T 7 .39R
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MEET TliE
FAMILY!

Since our first ad in 73 a yea r ago, we have
gro wn qu ite a bit! Now we can offer yo u more
products with pioneering design and fea t u res.

MODEL 120 DC VOLTS/OHMS CALIB RATOR (far left)
One of our best sellers! This $34.95 calibrator will
allow you to calibrate all your Ohm ranges and the
three critical de vo lts ranges on yo ur mul ti me ters.

MODEL 101 DVOM KIT : (center top)
Thi s quality YOM kit allo ws you to accuratel y measure
de volts, ac volts, an d Ohms with 0 .1%,0.3%, and
0.2%accuracy. Only $10.00 kit/90.00 wired.

MODEL 401 DIGITAL READOUT FUNCTION
GENERATOR
Generate preci sio n sine, triangle, and square wave
signals. True 50 Ohm ou tp ut, 4 d igit counter. Coun ter
detachesfor reading external audio signals. Only $99.95.

MODEL 303 200 MHZ POCKET CO UNTE R
Ima gine measur ing signal s up to 200 MHz in 3 range s
wit h a 7 digit frequ en cy co unte r th at f its in yo ur
pocket! Also has ± 0.001 %accuracy and lo w batte ry
indicator. $129.95

Please write for more informat ion, o r order today !

Gal~~'-M(ClEllanE.cCO.

I P.o. Box 2085 I
1001 W. Im peria l Hiway

LaHabr a CA 90631 G10

HATHY
electronics

500 Ledy ar d St., Hartfo rd CT 06114
203-527-1881

(1 bloc k east of Wethersfield Ave. off Airport Rd.
Rte.6)

See Ward W1WRQ - John W1JJR
or

Dave WA1HFE

HEADQU ARTERS for 2M FM
Tempo VH F!DNE, SS8/0N E. adaptor, Tempo
VH F amplifiers, FMH-2, FM H-5; Dra ke TR 33C,
AA 10, AC 10; Regency HR 2B, HR 312, AR 2,
PlI O& crystalsfor ali lines listed above.

FM GA IN ANTENNAS "_
For mobile, fixed or portable operation by Cush­
Craft, Hy-G ain, Antenna Specialists & New­
Tronics.

ANTENNA STUFF
Open wire feedline - #18, #14, #12 gao bare
copperweld wire - #14~ # 12 enamel copper ­
insulators - W2A U haluns 1-1 or 4-1 - lowloss
coax cable - Rohn 25G towers & accessories ­
Blitzbug lightning arrestors - glassli ne guy - B&W
antenna switches - Belden 72 & 300 ohm KW
twinlead - Amphenol UHF & BNt: connectors.

AMATE ~R GEAR
Drake, Swan, Tempo, Ten-Tee, Dentmn, Regency,
Mosley, Hy-Gain, CushCraft.

ICanadian Amateurs Send U.S. Funds Ontv}

F.O.B . Hartford
Pleaseinclude po stage

CONNECT ICUT'S OLD EST HAM STO RE

H15
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c. Charles Roukas W2DNY
9 Tuxedo Pk
R om e NY 13440 - - this one's for the Wilson

Remote Speaker Mike for Your HT

I rece iv ed m y Wi lso n
1402SM HT a few weeks

a g o and imm e di atel y
st arted having a bal l mobiling,
bot h o n foot a nd in the car.
In using it whi le in th e car , I
connected it t o the ro ofto p
5/8 wave antenna. It was a bit
awkward to use however,
hol ding it up to my face and
using it "a la a grea t big
m i c ropho ne ." T he micro­
phone, located close to t he
bottom on t he Wilson instead

~ ""rfJ - ! 0------- f>IN 2 - f>TT

P IN:5 :

r=
' ""-"',,

0------- P' 14 ~ - MI+<:E:

...1+<: 10

PIN 3

Fig. 7. Using mike as speak er.

of t he customar y po sit ion
abou t 3{4 of the wa y u p,
didn 't help any. In us ing it
while I was walki ng, I fou nd
it embarrass ing see ing peo ple
d riv ing by and t urning to
stare a s I eith er held it to my
e a r in o rder t o he ar
adeq uately, o r po siti oning it
next to my mou th fo r trans­
mitt ing. I'm no youngste r so I
ca n 't qua lify as a kid playing
Dick T racy. I decided that a
re mot e speaker/ mic rophone
was an ab solute must . A
quick check with t he ads reo
vea led th at I'd have had to
come up with $24.00 fo r a
new o ne . It might as well
have been $240.00 as fa r as
my pocketboo k was co n­
cerned. That left me no
choice but to t ry to ho me
brew o ne. With my huge junk
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box I did n't anu cipate an y
parts prob lem . I live alo ne in
a big house t railer . My f riends
say t hat I live in a hu ge junk
box. My junk box serve d me
well, as I had all of t he
necessary " junk ." In my local
area, you can duplicate my
uni t fo r abo ut $1 .50 if you
have a n o ld mike to sta rt
with . We have a fa nta st ic elec­
tronics surplus out let here for
th e necessary "j unk. " It is
most unfortunate that he
does no t han dle ma il orders.

At first I tr ied a dynamic
microphone itself as bo t h a
spea ke r and as a microp ho ne.
Se e Fi g. 1 fo r detai ls.
Actually, th e element was a
Shure Brothers controlled­
ma g ne t ic t r an sd ucer. It
wo rked , but t he "spea ker"
ou tpu t was qui te low. The
o u t p u t c om p ared to a
transistor radio ear piece. I
next tr ie d various tr ue
d yn a m i c m i c r oph o n e
eleme nts of differ ent shapes
and sizes . I fou nd on e th at
had usable output , at least
while in the trailer , bu t left
much to be desired as a
mic rophon e. It made me
sou nd as if I was ta lk ing with
my head in a barrel. I added a
high pass filter between the
e le me nt a nd the speech
a mp l ifi e r i n p u t , t o
pre-em ph asize the highs. See

~---
I

fT
Fig. 2. Using mike with tilter.

Fig. 2. The to ne quality
improved signif ica nt ly, but
th e output suffe red to th e
point of requiring my ye lling
into the mike. I c hanged t he
filt er configurat ion to th at as
shown in Fig. 3, and it
so u nd e d normal. I d id,
however, vary the resist ance
value so t hat th e deviation
level was normal as well. Thi s
worked out reaso nably well
except th at, needless to say,
in a noisy enviro nment , the
" s p e a ke r " o ut p u t was
somewhat low and th e unit
had to be held up to one'sear
as with a n ea rphone. Anoth er
d rawba ck was that th e
in ternal speak er wou ld sti ll
"squawk," a nd conseq uen tl y
I could not operate in qu iet
e nv iro nmen ts , i.e., resta u­
ra nt s, librar ies, ho spitals , et~~ '
Ope rati ng mobile o n fo ot
didn 't work out too well
eit her . I had th e un it snapped

. to my belt and unde r in9-­
jack et, as it was co ld out.
Th is necessit ated using the
" m i ke " as an earp ho ne
con tinuo usly as I co uld not
hea r t he in ternal spea ker at
all. Boy, does your arm ever
get tired after a while. Using it
in the car wasn' t accep tab le
either. Th e au dio (fro m th e
inte rn al spea ker) was not
loud e no ugh to overcome th e
d in of a noisy tr uck passing
by and I co uldn't conti nua lly
ho ld the "mike" to my ear
and st ill perfor m prerequi site
driving functio ns. Oh well,
bac k to the d rafting bo ard.

I then at te mpted using a
sma ll (1y,") speaker both as a
mike and spea ker - t he in­
verse of what I had tried
previo usly. T his worked out
ve ry sa t is fa c to rily as a

speaker but not as a mike.
Once aga in it so unded as if I
was talking while I had my
head in a barrel. T he c ircuit
was th e same as that of Fig.
1, excep t th at t he element
was a speaker. Since t he
deviat ion was low as well, I
a d d e d a m icro-miniature
transist or output tr ansfo rmer
to th e mik e input circu it for
pro per imp ed ance matching.
See Fig. 4 . This increased t he
outp ut to t he poin t of
ove rde viating. The qual ity
rem ained bassv. I added a
high pass fi lter as with t he
dyn ami c eleme nt and got it
sou nd ing " hi-fl." T he final
circu it is sho~Vn1n Fig. 5.

I can now drape the
" mike " over my shoul der,
ei th er while using it in th e car
or whil e walk ing with it and
it work s f ine. T he audio level
is mo re th an adeq uate to

~----
I

1.7- --

Fig. 3. A better filter
fo r transmitting . . .

ove rride ex tra neo us noises.
Th e a ud io level co ntrol is
no w set so low t hat t he
ra u co us racket previou sly
eman ating from the int ern al
spe aker is now th e eq uivalen t
of a stou t whisper. "' used a
s tan dar d co m mu nication
hand mike case for my unit. I
held the speaker in place
using silicone rubber (bath tub
caul k) . I repl aced the pu sh to
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Fig. 4. This one hears weii. . .

talk sw itch (i t was only dpst)
with a miniature push-button
panel mount switch. My
spea ke r/ mic ropho ne wor ks

like a ch arm, and I've had
no thing but compliments
regard ing how nice it sounds.

If you're wond ering why I
didn' t t ry a s ep arate
miniature mic roph one, th e
answer is simply th at my junk
box did not produce one. I'm
glad now that it did not. I did
ente rtai n the tho ught of a
s e par a t e sta n da r d size
micro phone but cou ld not
squeeze one into the mike
case along with the speaker.

Thi s m e an s of

acc en tua t i ng th e h ighs
(pre-emphasis) to make the
microphone sou nd "human"
app lies to any microph one
element. I even tried it with a
carbon mike and now its
quality can' t be to ld fr om a
communications type cryst al,
c eram ic or d yn ami c
microphone. T ry it with a
cheap (home tape recorder
type) dynamic and make it
sound " hi-fi." The values have
to be altered to sati sf y the
characteristics of your speech

r--r:- - - -I
I
I

Fig. 5. Eureka!
The finished unit.

amp lif ier and to compe nsate
for the particul ar microphone
element that yo u're usi ng. •

CSdcSilicon Retro-fit Rectifiers

l ip

PLEA5E PRINT
Name _

Addre ss. _

(;,y- - - - - - - - - - - - -
St ale

• No Traps
• Seven Elements
• Three Bands (10·15·20)
• Single Feed Line
• Fle xible Tuning
• Close To Mono·Bander Specs

With Opt imum Spacing For:
High Forward Gain
High F:B & F:S Ratios

For Specificat ions Write To:

BROOKFIELD MANUFACTURING CO.
50 Whippoorwil l Road
Bethel, CT 06801
(203) 792-8944 813

The Antenna For The Purist

AN OUTSTANDING GIFT ITEM.

Mount on desk or above door a t you r sta tion- a d justa ble

mounting bracket included. ·-=S"C_F:-cA"CM- A-:-::T=EU"R:-cR:-A"CD:-I"O:-cS"E"R""Y::,C=ES::--"CS"33:::-1
P.O. BOX 10-20 GATEWAY STATION
CUl YER CITY, CA 902 30
Plea se send signs ~ $ 15 .95 eac h.
Post Paid - check or money order enclosed.
Calif. residents add 6 % .

Plexiglass fac e plate enclosed in

black satin-finish stee l case,

BUUIISI NO T INClUD ED

1% -inch brilliantly illum inated
RED lette rs. Unit size: 10 % " x
2 % " x 1 % " .

NOT FOR EVERYONE.

PROFESSIONALIZE YOUR STATION

Avoid interruptions at home-your family and friends will know you're

" ON THE AIR".

Model 703

$395 Delivered U.S.A.
Except Alaska & Hawaii

THE PERFECT ACCESSORY

COMPLETE YOUR S"ACK

•

•

•
•

••
II

fOR MORf INFORMATION CONTACT:
Po st Office Box No . 816 Woyn G, N. J . 07470

CONDITIONING SEMICONDUCTOR DEVICES CORP.
Telephone: 201 ·227·2539 ell

fEATURING:
• Voltage rat ings up 10 65,000 volts
• ClIrrent rat ings up to 1.25 amps
• Fully glassivated diode txJilding bloxks by _

GENERAL ElECTRIC
• Replacement types includi ng -

" peNI. $ TypeHo. S TfPI N•.

11:3824 17.00 dc5l3 3.55 -:'''''''7''1''''+-031';.50"
dc3828 1200 dc::5Z4 3.65 dc:575 sosc
dc3R29 16.00 dc::6AX5 3.65 dc::576 3'1.00
dc5R4 5.10 dc::6X4 4.85 dc.673 SO.SO
dc5U4 3.65 dc2516 4,00 dc866 1200
dc.5V4 3.65 ecec 4,35 (le872 19.50
dc5Y3 3.50 dclSOR 75.00 <:Ic8008 1<;>.50
NOTE_ Unit pric ing in 1-24Qt . de8C20 41.00

Minimum Order: Sl O,OO (wittl 'HAM' call let:.ers)

DISCOUNTS
MIDLAND. CUSHCRAFT
NYE • STANDARD • TEMPO
HUSTlER • TRI- EX TOWER
COE Rotors· Shure· Astatic :
Antenna Inc . • 8W • Hy- Gain

Monthly Specials!
PREPAID MIDLAND SHIPPING

13-SIO 2M 2Sw Synthesizer 339 22

13-S09 220 Mhz lOw 12ch 13897

13-5052M 30w 12 ch 189"
•

5~~~: FREE CATALOG

ADVANCE II (51') 667-0973
A" SOUND 711 DEEO ..... 00

COMPANY, INC. DIX HillS NY 11746
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IC-225 modification. Note pigtailed connection to existing wire to switch in center and new IC
socke t with sleeve removed at left.

Bob Tash ji an WA60 MH
24100 Ham lin Stree t
Canoga Park CA 91307

adding splinter frequencies

damage caused by transients
from the co il. Nine volt relays
aren' t too easy to find, e ither.
Then I noti ced tha t the logic
fo llowing the diode matrix
was all CMOS, which op era tes
on a suppl y 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
gat ing necessary. The two
inputs are the line from the
selector switch and th e " dp"
line. The "dp," or d uplex
line, enables the adder circu it
and here is used to enabl e the
second set of dio des and d is­
able the first. Both se ts are
disabled when the chan nel
selector switch is not in the
special position . The two
outputs go to what I call the
" no rmal" and the "abnor­
mal" diod es. The normal
diodes select th e fre quen cy to
be used when the "dp" line is
false (0 V). and th e abn ormal
diod es select the frequency to
be used when th e " dp" line is
t rue (9 V). In my part icular
case, because it is desirable to
be able to ~~eive on the
repeater input for T-hunts or
when there is interference on
the output, I use the duplex
A position . This position
enables the add er logic ("d p"
line t rue) in the receive mode.
Therefore the -diodes fo r
receive (14·6.40 here) must be
programm ed for 600 kHz
lower, or 145.80. Alth ough
this frequenc y is su pposedly
out of the range of the
synthes izer , it doesn 't really
matter because the add er cir­
cui t intervenes before the
145.80 informat io n ever
reaches the synt hesizer. There
is plenty of range in the diode
arrangement to program 600
kHz below even 146.01 MHz.
Switch ing the functio n switch
to the simplex positio n allows
both receive and tr ansmit on
the normal fre quency.

Co nstr uc tion is fairly
simple. I wired everyt hing on
the back of a 14 pin IC
socke t, which fits very nice ly
between the volume control
and the synthesizer board. I
didn' t fasten the IC socket to
anything but just let it float

likelihood , wou ld make it
difficult to restore the circuit
to its original state should
i n-warran ty servic e be
required. What must be done,
then, is to use a differen t set
of diodes for the second
freq uenc y.

When I first st udied the .
circu it , I was disapp ointed to
see that the voltage levels
used were 0 and 9 volts,
which eliminated the use of
TIL devices. I was just abou t
to settle for using a relay, but
the thought of using a relay- '
in a solid sta te device left me
cold becaus e of the threat of

mitting on 146.40 MHz.
Numerous other commun ities
also have th is probl em.

The Ic- n s uses a diod e
mat rix to program its fre­
quenc y syn thesizer for th e
lower of the two frequencies
to be used. The selector
switch selects a part icular set
of diod es. The ou tput of th e
diode matr ix goes to a digital
adder circuit which adds 600
kHz (a binary 10 1000, where
the least significant bit repre­
sents 15 kHz) when the
higher frequency is called fo r.
To mod ify this circuit would
be a tedious job and, in all

Split Your IC-22S

T he IC-22S has brou ght
th e versatility of a

synthesized 2 meter trans­
ceiver finally wit hin th e reach
of th ose without unlimited
fu nding, apparently by avoid­
ing thumbwheel switches,
digital displays, an d the cir­
cui try that these devices
require. However, it has a
limitati on shared by most of
the new syn thesized rigs - it
is restrict ed to operating on a
600 kHz split. In most locali­
t ies this is no prob lem, but
here in Los Angeles one of
th e most pop ular repeate rs
uses an odd split, receiving on
147.435 MHz and trans-
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CHANNEL PI N 14 - ':IV
SELE CTOR PIN 7 -G ROUN D

to
'AB NORMA L"
DIOD ES

rad io .
It 's great th at repeater

sp lits are as standardized as
th ey are , bu t fo r t hose wh ich
aren' t, this is an easy, inex­
pen sive so lu t ion, -

4 00 1 ~-",-,-/

Fig. 7.

4 0 0 1 TO
"N ORMAL"
DIO DES

" J-~"-,-,

4 .7 K

Presu mably so me byp assing
would have pr even ted t h is,
but it was fo u nd that the re
was no trouble when eve r t he
an ten na was no t ac t ual ly
mounted d irectly on the

or d er fo r th e abn or mal
diodes. To get to th e lead
comi ng from t he selecto r
switc h, un so lder it from t he
diode board and rep lace it
with t he " nor mal" lead . T he
posi t io ns of t he 9 vo lt an d
" dp" line s are marked o n the
board . The on ly thi ng missing
on the d iode board is a
ground, and t h is is availab le
on th e me ter.

The on ly pro blem en­
cou ntered was rf oc casionally
getting in to t he new cir cui try
and cau sing loss of lock.

on its wires. Th is a llo ws
rem oving th e d iod e board and
new ci rcui t ry as one uni t fo r
p rog ram ming . To insul ate t he
lC socket, I slippe d over it a
paper t ube mad e from pack­
age sealing ta pe - t ha t' s t he
stuff you have to lick. It
ta sted dreadfu l but did the
jo b. T he no rmal d iod es
o ccup y th e positi o n corre -

. spen ding to th e swi tch posi­
t io n to be used . At th e end o f
t he d iode board, adjacent to
diod e positio n 22, is an
unu sed positi on just made to

WM-7000

(no strain on the 6995
pocket book)

In full view . . .
(no strain on the eyes)

Power out
Reads 1 to 1000W SSB/CW.
switche s for peak or average .

Built-in ca libration

METAL& LIVE WIRE DETECTOR

HIGHTOROUEREVERSIBLE
6OR12V. PMFIELDMOTOR

_ A "n 'l "e dey e lopme n, ,n ,, 1,, _

- ] eo,' ho nd hil<f dey,a lo r
d e.ec. nil , he p'e,enc . 0 1
me. o l ob iect , ("" 'e no,I, p'p.
,e olo'c '" l1 'od, ""d., plo <le
wood • Ie co " u<le

,/ - b"<kw:'~i' i~;~'~< ~; :~;'~'I
d e " " ' o n o pp l;co"o n,

-~-~_..- ' nd ico ' e , "ho ' """, nil· ·

'HCTRO -PROBE" H5 -159A '49"

ELECTRONICS FOR .
SCIENCE ANQINDUSTRY

-"$ _.- . -- . £;.

HERBACH & RADEMAN, INC.

A ' wo · , p e e d , om poco "n ,'
ope ,o ' ,nll h om 10'" AA , ize ce ll.
h "ppl 'ed) , Ideo i 10' ., yo"e'ty of
o p p h <o t, o", ' n e lect ,o n ,., .
me'ol"'9Y. op"" an d la b . u", I,,1
fo , , i" u" bo,,,d wo, k. , ma ll
po '" o nd <ompone n" whe'e
lo, g., fil., on d po lO, hi" lI tool, do
no l fit

H5-233A S9'S

SPECIAL PURCHASE
enoble, ", 10 oHe . VIZ 'e <l

eq Ulpme n ' In " , ,, m on ' '&~_--::::1i;r-...,
[fo , me dy ~CA In' '' " men ''l 0'
° hac.ion 01 it> nm ma l cm'
Thi, ~"o!ile. be nch type VOM
can be employed in "" yice
shop, . scho o l• . ; n d " , ' , ; a i
'h OP' . e t<_ Mo ny o,,!<tond ing
1' 0 ' '' ' '' . wi.h hig h .impo " .
lo w ·, ilh",, ""e <0'.

V5 . 136A S341S

POLISHER & GRINDER.

-pWrite lor comp lete detai lS. ,

• COMMU NICATIONS
POWER, INC. i

2407 Charleston Road, "
Mountain View, CA 94043 (415) 965-2623

OVER 43 YEARS . . .
SUPPLYING INDUSTRIAL
ElECTRONIC, SCIENTIFIC
AND ELECTRO­
MECHANICAL PRODUCTS
TOENGINEERS.
SC IENTISTS, HOBBY ISTS
AND GADGETEERS

~---------------------------I

HERBACH &RADEMAN llli E. ElIElYE..PHILADELPHIA. PA. 1. lU H21 I
ORDERING 0 PlEASE PlACE ME ON REGULAR I

INSTRUCTIONS CATAlOG MAILlII6LIST I
SEND CHECK OR MONEY HUIIlIEDS Of U' IQUE. HAtD -ED·f1lID SPKIAl I
ORDER SPEC IFYOUA NTIIY lUll I' COMPlfTEll IllUSTUTED AIIl DESCIllfD I
CATALOG NUM8ER AND 'NOPU~~~:~~~~~~r~~;~U:~CEIVE CATALOG :
SHIPPING ADDRESS. All I
IIEMSAREFULlY 'AME _

GU ARANTEED. PLEASE ADtltEll I
PRI NT CLEARLY. CITY.STATE, liP I

AOD11.00 POSTAGE I
~ ~--~~~~~-- E_~__g~~~ _

~~~~3W'--------7fq VSWR
~J====- Reads to 1.1 :1. 30db direct ivity

., coupler (far g reater than most).

Built-in calibra tion

K6

3 K w PEP
4 Ounces
0 1 Ferr ite

KAU FM AN INDUSTRI ES
603-424-2358
3 SHO RT ST

RE EDS FERRY NH 03054

A one stop buying and reference guide to
all your amateur needs. The new 77/78 sup­
plement (32 pages) updates the 1977 Ed ition
and brings the total number of pages to 168
(2 vo lumes) . Almost 100 manufacturers/dis­
tributors are included.

1 -1 im p e dance m atch
For dipoles, b ea ms, inverte d " V ",

and quad s

Paten t No .
D2 19106

KAUFMAN BALUN

• Center insulator wit h BALU N $ 13 .50
• Cente r insulator w it ho u t B AL UN

$8 .50
• D rag o n F ly a nten n a const r uct ion sheet

an d d ra w ing $ 2. 0 0
postpa id USA

KENGORE CORP- Dept . C Kl l
9 Jam es Ave. Kendall Park, NJ 08824

77 /78 AMATEUR RADIO
EQUIPMENT DIR ECTORY
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Ken Po wers Kl CCK
71 Priest St.
Hudson MA 01749
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Fig. I .

Fig. 2.

-- complete with lights

Remote Monitor

for Your

T his art icle covers a cir­
cuit modification made

t o a R e gen c y mod el
TMR-8H/LM scan ner monitor
which replaces th e channel
indicator bulbs with light
em itting diodes and includes
the construction of a remote
active c ha nnel indicator.
Mat erial cost for this project
is quite reasonable and,
depen ding upon th e con­
dition of the shack jun k box ,
shou ld amount to less than
$5.00. Light emitting diodes
are typ e MY5026, red, priced

174

Scanner

at 5/$1.00 just about every­
where . Other th an th e LEDs,
the on ly parts needed are
nine 390 Ohm 2 Watt resis­
to rs and a jun k box speaker.
T he t ec h n ique described
sho uld work equally well
with other brands of scanners
as the circuit ry is simple and
straightforward.

Th e scanner in question
is (rat her permanently) in­
stalled in the basement work­
shop shared by me and my
ret ired firema n fath er. Most
of the fireman 's worksho p

t ime is spent in pursuit of his the more point source light
hob by at a power jigsaw. characterist ics of the device.
Obviously, when the scanner To install the LEOs is as
locks on a channel, far too simple as replacing each light
muc h en er gy mu st be assembly. After removing the
expend ed to turn around a nd bulb assembly, it is necessary
loo k fifteen feet to see which to use some method of
ch annel is act ive. To suppor ting the diodes. This
eliminate th is problem, an turned out to be mechani­
assembly containing a remo te cally simple though c1ec­
s pea ke r and eight light tr ically redundant. As shown
emitti ng diode ind icators was in Fig. 2, one end of a 390
constructed and mounted on Ohm 2 Watt resistor was con­
the wall in fro nt of the saw. neeted to the +13 Y B+ line
A labelmaker was used to on the circuit board .
aff ix the chann el assignments The bod y of the resistor
adjacent to the proper LED was position ed facing th e
indicators. o pening in the fro nt panel.

Th e remo te ind icator s are · The anode of the LED was
wired in parallel with t he then carefu lly soldered to the
ind icators in the receiver. Fig. panel end of the resistor
1 shows the circuit diagram w hil e t he -b thode was
of the existing control cir- soldered to the appropr iate
cuitry for one channe l. contac t on the channe l lock-

IC301 is a ~ powe r NANp out switc h (same point as the
gate which when act ivated by~' removed bulb). The LED was
the scan decod e circuitry aligned in the panel opening
functions such that its appro- and that's all there is to it.
priate output (such as pin 4 The remote installat ion is
in the figure) becomes - a "qui te simple. A cable or wire
c ur ren t s in k effect ively bu ndle or whatever you
grounding pin 4. As well as choose to call it is requ ired,
act ivating th e chann el crystal and co nta ins a pair of wires
Y201, the programm ing cir- for the remote speaker. These
cuitr y diode CR301 _selects may)}e connected directly to
the appropriate high or low the remote speaker terminals
band mixer and at the same on the rear of the receiver
t ime must sink 120 rnA just chassis. The cable which can
to light th e channel indicator be routed th ro ugh an ex isting
bulb. Not wishing to see if open ing in th e rear of the
the addit ional 35 rnA drawn case must also contain an
by the remote LED in parallel extension of th e +13 Y B+
with the No. 53 bulb wou ld line and a contro l wire for
be the stra w that broke the each chann el indicator. These
camel's back, it was decided control wires are connected
to replace the bulbs with to the respect ive channel
LEDs. lo ckout switch previously

It is claimed by some described. Rather than be
scanner-owning visitors that rest ricted by a hard-wired
with the LED indicator s o n cable, I mounted a jack on
t he receiver, the locked the back of the chassis and a
chann el is easier to determine plug on the cable. (This
at a quick glance because of wou ld be up to indi vidual



2.5MHz frequency Counter Kit
Aslowas10Hz.&- .50" dig1'$ expandable
wiPCboard. parts & fuM in$lruC. $11.50
Fullywired and tested $51.5D

30MHz Frequency Counter Kit
Samebasic CMOScounteras above plus
lll'1el controls and dual FET inpuls. Pre­
scalable to 200 MHz wilh PCboard and
ILIII inSl ructions $47.15
Fully wiredand tested. $51.15
Power supplykit (ind PCboard) sa .50

Power supply kIt (ind. PCooard) sa .50

Auto Clock Kit $15.95
DC doc k with 4-.50" displays. Uses
Nalional MA· l012 module with alarm
oplion. lncfudes . Ohl dimmer, cryslal
timebase PC boards. f ully ~ulateD ,

complete inslrlJt1ions. AOl! $3.95 lor a
beautiful dar ~ gray case I~dy 10 install.
This is thebest valueavailable anywhere!

60 Hz Crystal Time ase
Kit $4.75 Converts digital clocks
fro~. AC line frequency 10 crystal lime
base Outstandmll accuracy, Kit mcludes:
PC board. MM5369, crystal, resetors.
capacitors and lrimmer

Home Alarm KitSl lt.75
DesigflCd fOf Use WIth eledronic siren
module. AC power.battlllYbackup, etlIryl
exil dela)'. Instant alarm lor Nghl use.
NO/NCcircuits. rest andarm indicators.
2 ampswitching capabilily , Allparts with
complefeirJslrucbonsminus power sup­
pI)', Electronic siren module kit. $2.15

,.,,,. ,'.
::g: ::
::tr: ':,":0,.

':~f~~:..., '::
~~ i~
~!i :: ~
,«tV '. '"
:::'..00 "= :::: ,::
~ : ~ ;~

ill I:L,':,
:~ ",
IW ,".WI ' "W. "IlEIOD"'MW

"0'·' ".
1'02· ' ' ."..... ..,
I 'D>S " "111'" , ..,m·, ,..
,"u '"""''''" ."'"0''' ,..W.."., ..

- "'" ''''_ >J>II , ..
""'''D' .""_11... s..
1'\'.' n"- " ..~ ..
:;':" , I"
:......m ...
:=;~ J, =.-"

Cosmac "ELF" Kil $89.50
OriQinar " ELF" plusPCboardwilh moni­
lOr onPROM. Comp. k.iI ofpartsirdIdlfll}
audio amp. and spkr., p""r. supply and
detaileD assy. man. Board only w/parts
~t anDscnemaae. $14.95 Cu510m hard·
woodceo: drilled front panel. 18.15
Nicad Batlery Backup Kit 'III/all parts 4.95
Fullywired and tested in cabinet 119.50

Stopwatch Kif $26.95
FullSIXdigrtbatteryoperated. 2- 5 YOIIs.
3.2768 MHz crystal accuracy " ~mH-t1l
59min.•59sec., 9911100sec. r oes 51.:1 ..
split and Taylor. 7205 cfllp, all ccmsc­
nentsminus case. Fullinstruc. While or
black pleKiglass case $5.00

New Cosmac Super " elF"
RCA CMOS expandable microcomputer
w/HEX keypad input andvideo cutout lor
graphics. Just turn on and start loading
your programusing the residentmonitor
on ROM. PUShbuttonselection of al! lour
CPU modes, LEO indicators or current
CPU mode and four CPU states Singie
stepop. for programdebug. Built in pwr.
suppl)'. 256BytesofRAM, audio amp. &
sp~r . Detailedass)'. man, wl PCboard&
aUparts. Compo Kit $106.95 Custom
hant..oodcab.; drille<! lront panel 18.15
NicadBattery BadlupKlI .. laI parts 4.95
Fully wire<! andtesrec in cabtoet 139.95
AlsO aJ1l1OlJncing !tie formation of an 1802
softwareexcllal1ge dub; writ elOfOetails.

Dymo-maker was used to feeling of being on final
label the appropriate cit ies appr oach to an airport run­
and to wns beside each indica- way at night.
tor using the " clever" scheme In conclusion , the intent
of red tape fo r fire depart- here was to start the reader
ments and blue tape for thinking of ideas for custom
police departments. scanner installa tions. Putti ng

Having an installat ion such the receiver on a good outside
as th is in the same area as th e antenna usually pretty much
receiver might seem like over- dicta tes where the radio must
ki ll; however, i t could be be mou nted and left. Th is
loca t ed up stai rs in the restrict ion, however, should
kitc hen, den or headboard of not dictate where you must
the bed. Mounted at the end be to i isten to the local
of a hall, it could give one th e act rvrtv . •

P.O. BOI 4430M Santa Clara, CA 95054
1408) 988-1640

Same da y shipment. Pirstune par ts only. Factory
tested . Guaranteed money back , Quality IC's and
other components at fac tory prices.

INTEGRATED CIRCUITS

Manual Complete integrated cireuil
data seector from all maoutecmrers
1.234 page master reference guide to
the iatesuc's including microprocessors
and consumer circuits. 11,000 cross
rererences for easier sourcing 01hard to
oetparts. Special pricing: $24.95, WIth
freeupdateservice Ihru 1977. Domestic
ccstace$2.00. Foreign $6.00.

TERMS: $5.00 min. order U.S. Funds Calif restdents add 6% tax FREE. Send for yourcopy at our 1977
8a~~merlcard andMaster Charge accepted. QUEST CATALOG Include 13~ stamp
Shtpptng charges will be added.

ClOCk Calendar xu S19.95
CT7015 direct drive chip displays date
and time on .6" LEOSwilh AM-PMindio
calor. Alarmtdoze teatcre inchJOes buz·
zero Complete withall parts.~ supply
andinstructions, lesscase

Digital TemperatureMeterKit
inceor and outdoor. Automatically
switches back and forth. Beautilul. 50"
LED readouts. Nothing like il available.
Needs no addilional parts for complete.
full operation, Will measure - 1000 to
+ 2000F. air or liquid. Very accurate.
Complete msuectons. $39.95

1977 ICUpdate Master

Digital Thermometer $48.50
Batt. oper. general purpose Of me<!teaI
32"- 23O"f. Disposable probe~ "".Z"
accuracy. Comp. essr. in compact case.

Not a Cheap Clock Kit S17.45
Includes everylt1l1lQ except case , 2·PC
boards. 6-.50"LED Displays. 5314clock
dup . transformer. all components and
full instructions. Samed ock kil with .SO"
displays. 122.15

preference.) A circuit diagram
of the remote unit is shown
in Fig. 3.

Co nst ru ct io n o f th e
remote un it can take just
about any form which is con­
sistent with your abilities as a
c a r pe nte r, ca b ine tmaker,
sheetmetal wor ker or tin
knocker. Mine is quite simple,
being made out of some kind
of f ibrou s pre ss b oa rd
material which makes frict ion
fitting of the LEOs possible
as a meth od of securing. A

Insulates and protect s
Color code your tools
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remember when.. .?

Electronics
Study Guide

K en WHson
323 Shady Meadows
St . Louis MO 63 0 11

T here 's no dou bt abou t
it. Some of the most

delightful observations about
e le ct roni c communication
have been scrawled on tablet
pa per by gra de school
you ngsters. Having taught in
public schools for nineteen
years, I'm sure of it. Take
these historical ex planations,
fo r example.

Quest ion : " When was the
radio invented?" Answer:
" On page 24."

"The radio was invented in
the pre-me times."

"The Ro mans did not have
radios. They used smoke
signals in bot h the A.C. and
D.C. times."

Kids have a knack for
d iscarding every thing but
what they consider to be the
most essential information.
One boy brusquely wrapped
up all of man 's yearn ings,
struggl es and tr iumphs in this
e ig h t w o rd p a ckage :
" Progress was from electr icity
to radios to now."

He re ' s a r e mark -a s
charming as childhood itself :
" I was thi nk ing the radio was
invent ed before the telegraph.
When I learned different , all
the thoughts I was going to
say went in a swallow down
my throat. "

Ano ther t iny historian
concluded: "The Dark Ages
lasted un t il the invent ion of
elect ricity."

Through the years, the
grade schooler's fun d of
knowledge has proved to be a
glitt ering gold mine of wit
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a nd unconscious wisdo m,
often unhampered by hard
facts. Each new subject seems
to be a fert ile new field for
off-base interpretation and
lo psided logic. Digging int o
facts about Marconi prod uced
such notable nuggets as these :

"Ma rcon i was born in
1874, supposably on his
birt hday."

" it took much hard work
for Marcon i to think out how
to invent the radio . He had to
keep think ing 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 fro m this."

Last yea r a bright-eyed
little radio enthusiast came
up with th is endorsement:
" Every time 1 think how the
radio gives us so much fu n, I
have joy feels all over."

A skeptical classmate of
hers abso rbed all the stat istics
regarding the number of ham
radio opera tors in America,
but got his skepticism acro ss
in one crushing state ment:
"The total amount of ham
operators in America to day is
mo re for say in g t ha n
believing."

It must run in the family.
Two years later his yo unger
sister reported : " The number
of ham operators we have
today is an adsurb ly large fact
of a number."

The SUbject of hams has
stumped many eager young
scholars. Here are th ree more

go t hrough electrons or
thro ugh pro ton s? I wrecked
my brain t ry ing to th ink
which."

But I'm afraid others are
more noncha lant in their
pu rsuit o f knowle dg e :
" Protons are bigger than
electrons in case I ever want
to know."

Psychologists tell us that
half learning a fact inco r­
rectl y is often the first ste p to
learning it right. So let's be
philosophical as we buzz
through these fract ured facts
abo ut electrons and protons:

"100 electrons equ al 1
radio program."

" When the switch is on,
fut ile but imaginat ive explan- e lec tro ns ar e constant ly
at io ns: bumping into each ot her

.. Ham o pe rators look inside the wire. There is really
something like people." quite an overpopulation of

"They are one of the chief electrons."
by-prod ucts of electrici ty. " "Once I saw in an educa-

"The meaning of them has tio nal cartoon about how
a very sho rt memory in my electrons move. Electrons are
mind." very interesting fo lks. All

T h e elementary schoo l their ways are hurry ways."
you ngster's mind seems_to be " Elec t ro ns c a rry the
a vast storehouse of mlsccl- " negative charge while protons
laneous misinformat ion take the aff irmat ive."
half t rue, half false an d "E lectrons.a re the same as
wholly delightful. His fund of p rot o ns only just the
knowledge about electricity oppos ite."
inc lude s such fascinating " I think admire the
items as these: - ... ...... electron more than anything

1I Electr icity has been with else about elect ricity because
us forever and maybe even it weighs only about one over
longer ." 2000th as much as. a prot on

"Would the average person but can still' hold its own."
be able to keep up with iiie_ . ' Obviously , one of the
news if it was no t for fringe benefits of being an
elect ricity ? The chances are elementary schoo l teacher is
999 ou t of a hundred." the possibility that the next

" In elect ricit y, opposites paper I read will contain a
attract and vice versa." wrorrg answer that is twice as

" If yo u see lightnin g, no witty or thought-provok ing as
you don't . You see elect ric- the expected one. Somet imes
ity." they "don't know and they

" From now on, I will put know they don 't know, but
bot h gladness and won der in t hat doe sn't keep their
my same thought abou t e1 ec- answers from being charming:
t ricity." " Ideas abou t how radios

Here's one I've been tr ying work have advanced to the
to figure ou t for five years: point where they are no
" You should always cap- longer understandable."
italize t he word elect ricity " Did I pass the test about
un less it is not the first word how to get a ham radio
in the sentence." opera to r's license and why

This next litt le girl seemed not?"
to be giving it all she had " I have found radios to be
when she wrote : " Correct my easier to listen to than to te ll
being wrung, but te ll me t rue how they wor k."
or false. Do negati ve charges Take three small boys, mix



them up tho rou ghly wit h
seve ral pounds of str ange
fact s, then sha ke t hem up
with an examin at ion and you
have t he perfect formula fo r
i ns t a n t co nfusion. Here's
what I mea n :

"T he way vac uu m tubes
work, as I under stand it, is
no t very well understood ."

" Ma n y ques tio ns have
been aroused in my mind
about vacuum tu bes. As a
m atte ry f act , th e main
trouble with vacuum tu bes is
t hat they give more question s
th an answers."

" In elect ricity , positives
are attracted by negat ives for
the reason of search me."

Judging fro m the size of
t he hand writin g, t his nex t
tyke was under t he influence
of John Hancoc k whe n he
took time out to report (with
th e aid of a brigh t purple
Cravola}: " When t hey asked
my bro ther if he wo uld like
to watch a ham operator, he
ro lled his eye s and flashed his
teeth and said sure ."

Often a grownup can only
envy t he simplicit y of a
child 's way of ex pression, as
is the case of th e lass who
remarked : "When I learned
we were go ing to see a mov ie
about ham operat ors all ove r
t he wo rld, I t old my fee t to
quiet down bu t th ey felt too
Satu rday to listen."

In th eir wor ld of uncer­
tainty, once they know a fact
fo r ce rta in , th ey hang on to it
tenaciously, e.g. : " Ano ther
name for t he radi o is radio­
telephony, but I t hin k I will
just st ick wit h the fi rst name
and learn it good."

Child ren, like moun tain
cl imbe rs, must always make
su re th at t heir grasp on a fact
is firm, even t hough they
want to leap far beyond.
Ot her wise , they ma y find
t hemselves trapped on a
men tal ledge called a boner.
There is usuall y at least an
eleme nt of t ruth in t he most
abs urd an swe r. So metimes
they aren 't wro ng at all. It 's
just the way t hey pu t it that 's
so fun ny :

" Radio has a plural know n
as mass co mmunication. "

"Wa t e r scienti sts have

"" ....

figured out how to change
river cu rren ts in to electr ic
curren ts."

" The best th ing live wires
are good fo r is run ning away
fro m."

" Quite a bit of t he worl d's
su pply of electricity goes into
the mak ing of ha m rad ios."

" Manv things, abo ut elec­
tronic communicat ion t hat
were on ce t hought to be
science ficti on no w actually
are."

Members of th e grade
school set certa in ly have the ir
ow n opinions, and few are
hesitan t to ex press them :

" All the stu ff inside a ham
rad io is so twisted and co m­
pl icat ed it is really no t goo d
fo r anything but being t he
st uff inside a ham radio."

" Electronics is t he stu dy
of how to get electr icity
wit hout ligh tni ng."

Th en I don 't su ppose I'll
ever forget this remar k by
another boy : " Last mo nth I
foun d out how a rad io works
by takin g it apar t. I bo th
f o u n d o ut and got in
trouble ."

And you ca n' t argue with
t he young fellow who re­
po rted : " When currents at
110 to 120 vol ts go th rough,
t hem rad ios sta rt making
sounds . So would anybody ."

When mem be rs of t he
grade school set turn the ir
attention to t he subject of
vacuum tubes, voungsterisms
come as t h ick as chal k du st .
Ju st what is a vacuum? Here
are five an swer s, fre sh from
t he minds of nine-vear-olds :

"Vacu um s are made up
most ly of no things."

" A vacuum is an empty
place wit h nothing in it ."

c' V a c uu ms a re no t
anyt hings. We only menti on
t hem to let them kno w we
know t hey 're t here."

" T he re is no air in
vacuums. Th at mean s there is
no thing. Try to think of it. It
is eas ier to t hink of any t hing
than nothing. "

" A vacuum tu be co ntains
not hing. All of its parts are
out side of it self ."

Ano th er lad wrote of th is
f r u st rat ing ex perience: " I
figur ed out how a vacuum

tube works twice but I fo rgot answer : "T here are some
it th ree times." th ings about elec tr ici ty we

One of his classmates are still no t sure of. Th ese
repo rt ed : " When I learned th ings are called whats. "
how empty vacu um tubes are, If t he kids don 't know all
I wo uld have fain ted if I t he an swers, they can alway s
knew how." do what the ir paren ts once

If you're at all hazy about did - t ry to slide by on a
other parts in a radio, hang guess o r t wo:
on. Th ese next t houghts will ," A radio telescope is a
leave yo u only slight ly wo rse t hing you ca n hear programs
off than befo re : by looking thro ugh it. "

"An elect ron tu be ca n be "Current electricity is elec-
heated two diffe rent ways. tri city t hat is current ly in
Either Fahrenheit or Centi- use ."
pede ." Kids are so full of ques-

" When you turn a rad io t ions, th ey can 't possibly wai t
on, the tu bes get hot. Th e for someone to tell t hem all
ho tter anything gets , t he the answers. Th at 's why t hey
faster t he mo lecu les in it plun ge rec klessly ahead on
move . Like if a perso n sits on thei r own, like so:
something hot, his molecu les "Sound travels be tter in
tell h im to get up quick." water th an in ai r because in

" In fin ding out t hat radio water t he molecules are mu ch
tubes get hot, the fun is no t closer apart. "
in the fingers." " 1 have- noticed that if a

" Tr ansisto rs are what portable rad io is tu rned in
cause many radios to play. di ffe re n t di rections, t he
Transist or s are a small but sta ti on tal ks lou dest behind
importan t occupat ion." its back."

" We no w have radio , th at "Alt hough air is hollow it
can run on eit her standard or is n a t just fo r loo king
dayligh t t ime. " th rou gh. It is a lso fo r having

One of my st ude nts last radio waves ru nning . throu gh
year had man y t ussles with it and try ing to answer
his spe lling book. When he quest io ns about. "
fini shed writing one part ie- "Radio waves wo uld no t
ula r sentence, - t he battl e: - . be all that important t o study
ground loo ked like this: if it were no t fo r ears."
"Terrnanuls do no t agree with "Someone in here said
th e m sel ves speli ngly an d t hat FM has shor ter waves
prunci ngly ." - . - -·than sho rtwave rad ios.T s this

With apo logies to Mr. so? I th ink it is becau se I
Webster, I wo uld like to t hink I was the one tha t sa id
present a pock et-size diction- it. " (If yo u can' t believe
ary of pint-size definiti on s, yo urse lf t hese days, who can
c o mpiled f r o m sc h o o l yo u b'i.lieve?)
children's reports. Should any An ob viou sl y m ore
of th em prompt Webst er to c o n fi de n t y o u ng man
turn over in his grave, he proclaimed : "M uch has been
would have to do so with a said about how radio waves
smile: tra vel. Radi o waves are both

" Ax ually , a choke coil is hearable and ta lkable."
no t as da ngerous as its name Ano ther mo ppet was going
sounds." great, un t il the last wo rd : " I

"Electromagnets are what believethe radio is one of t he
yo u get from mixing elec- most im po rtant invent io ns of
t r ic i t y and m a g n e t s all t ime. Of co urse my fat he r
together. " works at a rad io stat io n, so I

" Think of a volt. Then may be a little pregnant ."
yippee, because now you Th at's one young write r
have had the same th ou ght as who wou ld have done fin e if
V o lt aire, afte r who th is she had ' just st opped whi le
t hou ght was named." she was ahead (which is good

Another lad had th e right advice for grownup write rs,
info rm ation , but t he wrong too ). •
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Low Cost Tone Decoder

for repeater control

Chris Wint er WBOVSZ
2040 Glass Road NE
Ced ar Rapids fA 52402

T he usefu lness of the Bell
t ou ch t o ne" system

fo r remote control, and

especially for remote control
of repeaters, is well know n.
T he cost of touch tone

decoders
c h iefly
Signet ics

is qu ite low now,
be c a use of the
56 7 to ne decode r

VA LI D SIGNA L

ONE- o r -SIXTEEN
OUTPUT S

'JB B INA RY

: OUTPUTS

-e
cr
10..F '5 V +5

~r, f ' "CLOCK 11>1 )-- ''",~:' • r ro a •
''" J2 K2 III 112• ,.

"
ur -t ~"

us

""Sl -~
'l E567 1473

• , "
Q2Q2 0'0'

'I ' ~.,~:., ..{
'" I" 31'2

;"M{:;:,{~':.{
2 7 /\ lJ~

~J " ' -- -.
1" 1 5 9 h. L3"

, . e ,, .. , , .
a

" 8 -s
, c

ua

~~
l O.2 2,. F C04066 -

ur , , 0

'-;),
.- -. "

N'" 'r

~:'
J: "r I'

"
, • e "

" ,
----' •

us
NE56 7

---' '--- ''' ,p 'i '" -s
co • ''"74 0 2 6 I,

23 aa 2 1 eo

r Ar . rc , • • e c o 0 !-- ,
C5 C6 ,. J 2 K2 III R2 , L- 2
.22.. F 4 .7.. F "-t :~K '

ue eL K2 '--- ~ vee , l...-J
747 3

" l, 3 ~A

- ~;; Q' Q I . ~ 4

,,{;',,{;:1;':o{ I" '31 " 5 ~539 K

6'::"""- 6

., ] - "0
7 !.- B

1 74 154 g L- 7

"
, . e " .. ' 2: 4 5 9 10 '2 13 9 ~8

a j 10 .!.!-- 9

" p 8 +5 RPU
,

".!!....-c"'l O.I,.F CD40 66

~
' 2~ .us a y"<"VI'

,,,.

~
I ~~O

J: "r I' I '

, , e "
,,. .i.....- .

I "
, ,.,) ~2.....- D

a •
ic vs , ~'

~ 1/ <;

, "'7402
vs

TONE

"

Fig. 7. Decoder circuit.

178



Circuit O perat ion

Fig. 1 shows a schematic
diagram of the decoder . Th e
e ight tones used in the Be ll
system are divided into two
groups. Th e low group to nes
- 69 7, 770, 852, and 94 1 Hz
- are referred to as L1, L2,
L3, and L4. H1, H2, H3, and
H4 are the high grou p to nes,
respecti vely - 1209 , 1336,
1477 , and 1633 Hz.

U1 decodes tones in t he
low grou p. Its frequency of
opera tion is determ ined by
C4 and one of th e res istors
R3-R6. Th e res istors are
connected in succession by
U2, a CMOS quad switch.
The stat e of U6, a dual f lip­
flo p, is deco ded by U7 int o
four co nt rol lines. One of the
lines is always high, closi ng
one of th e individua l switches
in U2. The frequency of U3,
the high group decode r, is
switched t he same way.

With no tone presen t, US

ASTA B L E

Alignment

A good audio generator ­
one with an output level
c o n trol an d an accura te
freq uency dial - is needed to
al ign the decode r. You'll find
that a scope and a frequency
co unte r will be very useful.

I'm goin g to assume tha t
you 've built th e circui t on
" anyboard " without using IC
sock et s o r any of t he frills
descr ibed in the sect ion on
design no tes. I'll also assume
that yo u used fixed resisto rs
for R3·R 10. If yo u use po ts,
t he procedure is almost the
same.

Afte r check ing for wiring
e r rors, app ly power and

"
'- IolON0 5 TABL E

"'

Fig. 3. Modi f ied clock circuit.
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pr o d uces a single pulse, second are easily achieved.
and th e sta te of the flip-flop With a sca nning decoder ,
advances by 1. To co mplete however, you cannot count
this revis ion , add a switc h to on decoding a pair of tones in
ground pin 8 of Ul. Som e less than 8 clock periods. It
LED indicat ors driven fro m takes this lo ng for both
the fo ur out put lines are also counte rs to cycle through
handy . S3 simply lets the their four possible sta tes.
t imer run fas t en ough so that Each clock period must be
the wavefo rms are easily long enough for the vco to
viewed on a scope. settle do wn , then loc k on to

If, unlike me, you don't t he to ne. Because of this,
like to add a lot of ext ra there is little need to
hardware just to ease setup, optimi ze the lockup time,
you can get the same results andthe design is simpler. You
with a couple of jumpers. T he only ne ed to be sure th at t he
met ho d is ex plained in th e . d et e ct ion bands for t he
sect ion o n alignment. various tones do no t overlap.

The eight pullup resisto rs Ban dw idth is reduced by
can be any convenient value increasing the'-values of C2
bet ween 10 kilohm s and 1 and C5, and C3 and C6 . I
mego hm. fou nd th at th e values shown

I used mult i-turn pots to . in Fig. 1 gave a nar ro w
set the freq uenc ies of U1 ana ......·e nough bandwidth. You may
U3. Assum ing C4 and C7 are find that the high gro up
exact ly 0.22 and 0 .1 uF, you bands ove rlap, espec ially H3
can calculate the resistance and H4. If so , change resist or
values from an" equat ion .in _values to move th e bands
refe renc e 4: These values are a part. A high input level will
shown in Table 1. I used 5 increase ban dw idth. Keep it
kiloh m po ts in series with as low as possible.
f ixed 10% resistors. If you
cho ose to set t he frequ encies
with combinat ions of ' fixed
resisto rs (mor e work bu t less
strai n on the budge t ), Tab le 1
gives you starti ng points.
Note th at the values given
don' t take into account the
series resistance of the CMOS
switches . There are two types
of switches you can use : T he
CD4016 costs less, but I
re c omm e nd the CD4066
because of its lower "on"
resista nce. You might also
want to use mo re accurate
capacitors for C4 and C7.

In a sta nda rd decoder as
sho wn in reference 4, t he ICs
will lock up very quickly.
Locku p t imes less than 0. 1

The fflp-flop ou t puts arc
com bined into a fo ur-bit
binary re presentat ion of t he
ton e code. T his four -bit wor d
also goes to a 741 54, which
gives a Iowan the selected
one-of-sixteen outp ut. When
the valid signa l line is low,
U10 is disabled - all ou t puts
high.

Const ruct ion

T h e re a re no special
prob lems in construct ing the
uni t. Layout is not cr itical,
and the wiring is not ext reme­
ly compl ex, so a PC board is
not essenti al. Follow the
nor ma l p rec a ut io ns in
han dling the CMOS ICs, and
do not omit the eight pullup
resistors (labeled RPU in Fig.
1l. They protect t he CMOS
ga tes if t he 7408s a rc
removed fo r a ny reason. IC
sockets make t roubl eshooti ng
a lot easier , but are not
necessary.

Some Notes on Design

Th e basic timer circu it
(Fig. 2) is derived fro m
refe ren ce 4. The values of R1
and C1 give a frequency in
the neighborhood of 4 Hz.
R2 is chosen fo r a dut y cy cle
of 50"/0.

Fig. 3 sho ws some cha nges
to the cloc k circu it, which
make tro ubleshooting and
alignment a lo t less of a
hassle. First , in order to set
t he frequency contro l resis­
tors, it 's best to defeat t he
cycl ing act ion and leave the
pr op e r CMOS sw itc h
per manently on . Thi s is t he
purpose of S1. It conve rts the
555 from asta ble to mon o­
stable operation . Then, each
tim e S2 is pressed , t he 555

is held reset while U6 is con­
tin uo usly cloc ked. When a
pair of tones a ppea rs, as soo n
as U1 is switche d to the
proper frequency , U1·S goes
low. U6 is held in its current
state, and US is allowed to
clock. Then when U3 has
decoded t he high tone of t he
pair, its output goes low. US
stops clocking and the valid
signal line goes high. This
indicates that th e detect ion
process is co mplete .

"'"
""NE555 U

Fig. 2. Basic clock circuit.

IC However, you st ill need
eight of t hese ICs for a full 16
button system, if yo u use th e
standard met hod as described
in Signet ics Dotobook."

A scanning decoder can
get by wit h on ly two tone
decoder ICs. It can become so
compl ex, t hough, th at an y
cost saving is wiped ou t. I
d e c ided th at a scanning
decoder would be simple
e no ugh to be wort hwhile. My
vers ion is similar to the one
described in refe rence 3. It
uses a pair of 567s, a 555
t imer, 2 CMOS quad switc h­
es, and 6 TTL ICs. "Al l of
these ICs are read ily available
fro m suppliers who adve rt ise
in 73. The to tal cost of t he
ICs sho uld be under 10
dol lars. In add ition, t he
decoder uses a handful of
resistor s and capacitors.

OU TPU T
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Table I. Calculated values for resistors R3 to RIO.

Fig. 4. Block diagram of input condtttontnq scheme.
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qu ite as qu ickly. Due to line
loss e s or receiver audio
response, the to nes of a pai r
ma y not be eq ual in
amplitu de. Also, noise and
distortion can cause false o ut­
puts. The best preventi on for
these pro blems is to use band­
pass fi lte rs followed by
co mpresso rs fo r both the low
group and high grou p to nes.
The block diagram of such a
system is shown in Fig. 4.
These probl ems are discussed
in more detail in refe rences 1
and 2. A delay c ircuit Iike
th at shown in reference 2 can
he lp prevent falsing. Of
cou rse, if yo u want to drive
loads drawing more th an a
few rnA, you will need tran­
sistors and perhaps relays.

Finally, ta ke a loo k at
Table 2. As you can see,
because of the way the touch­
ton e keyboard is organ ized,
my decoder cannot produ ce
tr ue BCD outp ut s. The keys
a re' encoded and decode d in
rows from top to bottom: 1,
2, 3, A, and so on. Th ere are
poss ibilit ies in using a touch­
ton e pad to control a home
compute r, btlt..U would ta ke
some code co nversion har d­
ware.

Conclus ion

The scan ning to uch to ne
decoder I've described uses a
small nu mber of ICs and

_. ' requ ires only a single S·volt
supply. While it is slower than
the standa rd type of decod er,
it is reliable and uses read ily
available parts. It compares
favorab ly in price with the
standard decoder. It has fai rly
good immuni ty to noise and
distort ion and is easily pro­
tecte d if these are a problem.
Keep its limitations in mind
and yo u will get good service
out of it. •

by setting the generator to
variou s low group frequ en­
cies. The circuit shou ld hold
in the pro per sta te eac h time.
Ground Ul- 8 and check the
high group deco der.

If yo u have access to a
frequency counte r with a
high inpu t impedance, yo u
can use an alte rnate meth od
t o set up the decoder.
Con nect the co unter to pin 6
of U1 or U3. Select resisto rs
so that the vco runs at the
tone frequency in each case.
Th is method saves some time
and makes it easier to set
single-turn pots.

Thi s co mpletes the align­
ment. Use a to uch tone pad to
check that the bina ry and
one-of-sixteen outputs are
corrreet as sho wn in Table 2.
T he decoder is now ready for
operat ion. There are some
pitfalls to avoid in making it
work in your syste m, ho w­
ever.

Interfacing th e Decoder

The idea l input signal is a
pair of sine waves. Most
touchtone pads use d igita l
tec hn iques to generate the
tones and do not produce
sine waves. With these signals,
the decoder needs a higher
level th an it wa uld with sihe-­
waves and does not respond

Resistance (calculated)
7 .174k Ohms
6 .494k Ohms
5.869k Ohms
5 .3 13k Ohms
9. 098k Ohms
8.234k Oh ms
7 .448k Ohms
6 .736k Ohms

BCD Codes

__ AUOIO TO

LOW GROUP
DECOOER

- -A UDI O TO
HI GH GROUP
DE CODER

Capacitance (chosen)
0 .22 u F
0 .22 u F
0 .22 uF
0 .22 u F
0.1 u F
0.1 u F
0.1 uF
0 .1 u F

low. Rememb er to wait 1
seco nd (four clock periods)
between resistance changes.
To fine tune the value,
approach it fro m above and
below an d note the values
where Ul -8 just goes low. Set
the decade bo x halfway
between them. Now lower
the audio level to about 50
mV rrns. It 's best to use the
lowest level that will act ivate
the decoder. Repeat the fine
tuning process. Thi s gives yo u
the final value for R3 . Select
R4, R5 , and R6 the same
way, co nne cti ng the decade
box in series with the proper
s wi tc h ea ch ti me. Now
ground Ul-8 perm anen tly
with the jumper. U4 should
sta rt switch ing. Use another
jumper from U3-8 to grou nd
to set the proper switc h of
U4 on, and select R7-R10.
Wire the resisto rs into the
c ir cu it and remove the
jumpers.

Check decoder operation

COMPRESSOR

COM PRESSOR

Tones Used Decoder Outputs
Bin ary He xadecimal

Ll ,Hl 000 1 0000 0
Ll , H2 0010 0001 1
i.t . H3 0011 001 0 2
L2,H1 01 00 01 0 0 4
L2 , H2 0101 010 1 5
L2.H3 0110 0 110 6
L3 ,Hl 011 1 1000 8
L3 , H2 1000 '001 9
L3 , H3 1001 1010 A
L4. H2 0 00 0 1101 D
L4 , H1 non e 1100 C
L4 , H3 none 111 0 E
L1 ,H4 non e 0011 3
L2 , H4 no ne 01 1 1 7
L3 , H4 no ne 101 1 B
L4, H4 none 1111 F

Comparison of BCD code and decoder ou tput code.

BANDPA SS
FILT ER

BA N DPASS
F ILTER

#
A
B
C
D

Table 2.

1
2
3
4
5
6
7
8
9
o

Tone frequency
697 Hz
770 Hz
852 Hz
94 1 Hz

1209 Hz
1336 Hz
1477 Hz
1633 Hz

Touchtone Key

measure the cu rrent. The
decod er shoul d draw about
250 mAo Be sure that Ul l is
producing a square wave at
about 4 Hz. Then check th at
U6 is clocking normally and
th at pins 13, 5, 6, and 12 of
U2 go h igh in succession.
Now connect a jum per to
Ul -8, and tou ch the other
en d to ground. Th is will stop
U6, leaving one switch of U2
closed. T he trick is to get
U2-13 high, closing t he
switch fo r the L1 res istor.
Th is will take a few t ries.

Once you have U2-13
high, leave Ul-8 gro und ed
and con nect a decade box
from Ul -5 to U2-1. Set it to
the value <!]i.ve n in Ta ble 1 fo r
the L1 resist or. Connect an
audio generator to the tone
inp ut. Set the frequency to
700 Hz and the level to 0.2 V
rms. Remove ' the jumper.
Ul-8 should remain low. If it
does not, adju st the decade
box as necessary unti l it goes
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Come on and live.

Life aboard your big
sailing yacht is informal
Relaxed . Romantic.

There's good food.
And 'grog: And a few
pleasant comforts.. .
but any resemblance
to a plush pretentious
resort hotel is. ­
accidental.

Spend 6 days
-exploring paradise.

Spend six nights watching the moon rise and
gett ing to know interesting peop le. It could be

the most meaningful ~~perience of your life
':.. and it's easily the best vacat ion you've had .

I I A cruise is forming
now. Your share from
5290. Write Cap'n Mike
for your free
adventure book let
in full co lor.

know the names of many
more. You'll know intimitely

the enchanting different
mood of each ...and its
own beauty and charm.

A sleek graceful sailing vessel glides across the someti mes green,
sometimes blue Caribbean. The cargo: you. And an intimate group
of lively, fun-loving shipmates.

Uniform of the day: Shorts
and tee shirts. Or your bikin i

if you want. And bare feet.

Mission: A leisurely cruise to
remote islands with names
like Martinique, Grenada,

Antigua -those are the
ones you've heard of. Before

the cruise ends, you' ll

e Windjammer Cruises.
WIO

,,- - - - - - - - - - -
Add,.,, _

c"v 5,.", ",, _
PhO"" _

P.O. Box 120, Dept. Miami Beach, Florida 33 139
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- - report from a happy user

Counter Kit

less exp ensive way of doing
someth ing, I'll try it. Perhaps
that 's why th e Hufco " Easy
$25 Counter Kit" caught my
eye (my eyes are located in
my wallet) .

Aft er painfully shelling
out th e coin and placing my
order in the mail , I sett led
do wn fo r a long wait. Wonder
of all wond ers, within a week
I received an ack no wledg­
ment o f my orde r and a note
that it wo uld be six weeks fo r
delivery (who ever acknowl­
edges o rde rs nowadays?). In­
clud ed with th e note was a
list of the part s required fo r
the kit so I coul d sta rt "ac­
quiring" the parts.

Perhaps this is the time to
exp lain that this is a rather
unique " kit" in that it does
not include any part s . . . just
the PC boards, a precut cabi­
net for the co unter, and an
instructi on man ual.

Through the abu ndance of
an "overstuffed junk box and
the cu ltivat ion of friends,
most of th e parts were gradu­
ally co llected. One t rau matic
experie nce was having to or­
der the XAN3il2 readou ts.
The o nly readouts suitab le
were insta lled in a friend's
clock, and he adamant ly re­
fused to part with th em
(chea p t),

After six weeks of wait ing,
the co unte r didn'tcome, but
I did receive a nice letter
explaining about the de lay ­
UPS strikes, delayed ship­
men ts from su ppliers, etc. I
also received a complimen­
tar y.co py of their new publi­
cation Channel 5 7. This
rather well don e magazine is
obviously- aimed at CBers
who wish to co nvert to ham
radio. This gesture made the
follo wing weeks of wait ing
mo re palatable, just knowing
t ha t som eone somewhere
knew tha t I had an order
com ing.

Sure enough, one day a
pac kage arrived, and I was
able to inspect my new
TWS-006 coun ter kit. The
cabi net was ext remely well
built with a nice silk screened
front panel reminiscent in
colo r of the old Heathkit

F undamentally, basically,
and first of all, I'm

cheap. If there is a cheape r or

Hulco

Hufco

Ron Warren WA 2L PB
118 Ham le t
Fred on ia NY 14063
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Continued on page 185

Options that I plan to add
to my coun ter are nicads for
por ta ble o peration and the
prescaler as soon as I can
scro unge up a 95H90 chip for
it. The com pany also offers
an opt ional input which fea­
tu res the ability to " with ­
stand the full unloaded out­
put from a transceiver on 28
MHz for 20 rninutes." Since I
already have a dummy load,
and rarely load my t rans­
mitter int o my counte r, I
don 't plan on adding this
opt ion. Oh yes, it also in­
creases the sensit ivity to some
extent or so mething like that .

In concl usion , I wou ld
reco mmend this coun ter to
anyone who has a need for a
cheap counter, or to anyone
who is cheap and need s a
cou nte r. Seriou sly, it per­
forms as well or better than
co mmercial cou nters cost ing
several times as much. If yo u
have a well stoc ked junk bo x
(or a friend who has one),
you can bring the cost of this
counter kit to well unde r $40

' and st ill have th e convenience
of a well designed kit. •

The conference will be convening at
the Cont inental in Aspen - it 's a little
tacky, but it does have a nice heated
poo l and a sauna, and it is right in the
heart of town. Accommoda tions go
early, so if you want to tak e advan­
tage of th is th ird annual ham indust ry
wor ksho p, better make your reserve­
tions with the hote l. There may even
be snow th is year.

Each of the workshops will prob ­
ab ly take two evenings due to th e
comprehensiveness of th e mat erial.
Even the ctd-nm ers will find a lot of
value in th ese workshops.

There will also be. a workshop on
how . to wr ite ads, cata logs, and ot her
sales litera ture. This will a lso include a
comprehensive workshop on media
selection and planning: how to plan
your advert ising budget , how to select
an ad agency, and how to save sub­
stan tia lly on yo ur advert ising. This
wor ksho p could well pay for th e
ent ire conference.

There will be a forum devoted to
crystal ball-gazing - secon d-guessing
the future so you can take maximum
advantage of what is going to happen
next year .

--of Tufts Electronics, will conduct a SOME OPENINGS
wor kshop on things sto re managers AT 73
sho uld know , such as how to sell ham It shou ld be no news that 73 is
equip ment, how to develo p a compre- growing - and so is Kilobaud. This
hensive line of equipment to sell, and" --means that we need more people to
how to dru m up a lot of local bus iness work on the magazines and the other
using catalogs, newspaper advertising, plans afoot. We do have a need for
radio, and te levision. some hams with experience in writ ing

and co nst ruct ion to help test new
_ equipment and write it up ... to work

on boo ks ... help with art icles ...
etc. This is somet hing that realty has
to be do ne right here in New
Hampsh ire, which is one of the nicest
places in the co untry to live.

We also need help in working on
microcom puters testing programs
and selling them checking out the
newest equipment . . th ings like that .
A ham wit h a lot of expe rience in
FORTRAN IV would find some
interes t ing work. We also need help in
support jobs such as management .
market ing, sales, et c.

We' re look ing for peo ple with in­
telligence, with some background,
who do n't smo ke. and who are willing
to go all out to become tops in their
jobs. The pay is reasonable, and can
be most rewarding if an outstanding
job is done. Working for a small firm
such as this gives you an excellent
oopo rtunitv to grow and learn . _.
something you just can't get in a
larger business.

All you have to do is loo k at some
of the 73 graduates . .. one is editor
of a well-kno wn magazine ... anot her

how frustrating th is can be.
Half of the fun of kits is in
t ro u b leshoo ting the darn
t hings after you 've built
them. I remember one clock
kit tha t was over six mon th s
of fun . . . but that's another
sto ry.

The unit isn't th e most
sensit ive I've ever seen, but
it 's not that bad either. I was
able to t rip it at less than full
outpu t from my Measure­
men ts Model 80 signal gener­
at or all the way up to 57
MHz. By picking and selec­
ting 74 LS90 ICs for the first
three decades, I was ab le to
bring the sensit ivity down
somew hat, but even as-is it is
quite usable. 1 was able to
read my 25 Watt CW trans­
mitter on 21 MHz from a­
cross the room with just a
clip lead as a probe.

Accuracy see ms to be as
good as six digits will allow .
It counts the crystal output
from my BC-221 as 2.00001
with th e last digit varying
from 1 to 2 to 0 on altern at e
counts. Warmup does not
seem to affect it at all.

th is way. If you can figure out any
workable scheme to make it unprof it­
able to sell to CBers, then yo u'll have
a good plan to stop th is practice.

In t he meanwhi le, let's be vigilant
and keep the Ca ers from tw isting t he
dials of th eir tr ansceivers to a ham
band. What the y do o n t he 27 MHz
band is ho nest ly none of our business
at present - and we may be bette r off
in the long run because they have
esta blished such a strong footho ld
there. What if th e ITU (WARC) con­
ference actua lly t urns out as most of
th e knowledg eable hams of the world
are predict ing . . . with the loss of all
HF ham bands? In that case, the 27
MHz HF CB band may be the only HF
" ham" band we've got left .

futu re addi t ion.
The only drawbacks I ran

into during constr uct ion are
quite minor. The resistors
used for the layout must have
been 1/8 Watt uni ts since my
1/4 Watt resistors were some­
what oversized. This resulted
in a less than picture perfect
board when finished, with
leads wrapped back under
com ponents. Also, I'd like to
know whe re they found 3/8 "
diameter 1000 uF ca pacito rs
on their silk screen layo ut.
Mine are larger, but by ex­
tending leads, I was able to fit
them in. These are all cos­
metic complaints and don't
affect the assembly of the
unit.

The actual smo ke test ing
of the un it was very disap­
point ing .. . it worked. I
couldn't believe it . . . I just
plugged it in, an d it worked
.. . very anticlimactic. Other
than adjust ing the t rimmer
for exac t f reque ncy , there
were no other adjustments or
t u ni ng re q ui re d . Unless
yo u've built a lot of kits
before, you can't realize just

EDITORIA L BY WA YNE GR EEN

THIRD ANNUAL
INDUST RY MEETING

The 1978 ham manufactu rers and
dealers conference will be held in
Aspen, Colorado, from Ja nuary 8t h to
15th. In additi on to the usual break­
fast and dinner meetings which have
made this year ly conference such a
success, there will be three forum­
workshops . Chuc k Martin , the owner

from page 6

pass along you r experience th rough
the pages of 73 .. . write .

One of th e reasons ham equi pment
has been in such short supply has been
th e dra in of sales to HF CBers. Many
of the ham dealers are selling Yaesu
and Kenwood transceivers to CB
dealers {usually afte r convert ing th e
rig to work on t he 27 MHz band ).
These dealers sell the rig to a CBer at
the ful l list price (or more). often
complete with an amplifier .

A few dealers make f!l/ery effort to
see that this ham gear does not end up
in a CB shack - with Tufts Elec­
tronics being one of the leaders in this
cru sade . The manufacturers and
importers of ham gear are unabl e to
stop selling to the dealers who are
abusing us, due to restraint -of-t rade
laws. There has been a move to get
dealers to dema nd proof of a ham
t icket befo re making a sale, but this
won't cure any thing, beca use the
dealers who are selling ham gear for
CB use know damned well what they
are do ing and are not about to stop as
long as they can make an extr a buck

brown and beige.
The PC boards were the

biggest surprise. I had ex­
pected rather rough boards at
tha t price. Not so .

These were d ou ble-sided
boards with plated-through
holes. Clear shar p traces gave
plent y of room for even the
klu t zi es t sol deri ng iro n
mechanic. The co mponent
placement is clearly screened
on the boards, and the one
small mista ke (a reversed in­
dex mark fo r on e of the
744 7s) is clearly called to
you r atten t ion in th e manu al.

While the manual itself is
no t quite what I'd call Heath­
kit quality , it is adequa te to
insure co rrect assembly. It
not on ly gives a step-by-st ep
procedure fo r assembly and
interconnect ions, it also gives
a good presentation of the
theory of operatio n and a
method of t roubleshooting in
case of any malfunction .
Vario us op tions are discussed,
including adding a prescaler
for VHF or UHF op erat ion . I
ended up purchasing their
prescaler boa rd ($4 .00) for
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William Hosking W7JSW
8626 E. Clarendon
Scottsdale A Z 8525 1

A Single Tone

signal. The out pu t o f this
decoder turns on the PNP
transistor just mentioned,
thus unlatching the circuit .

The complete circuit is
sho wn in Fig. 2 . Wit h t he
values show n, the decoders
should tune over most of the
normal single to ne range.
Depe ndin g on the len gth of
t one burst available, the
values of C3, 4, 6 , and 7
might have to be adjusted
sligh tly if t he decoder does
not respond fast enough.

"'"

"'"

Ad justm ent

When wiring is complete
and checked , then power can
be applied an d the circuit
checked out. A frequency
co unter or accurately cali­
brated sco pe is necessary to
adjust the center frequency
of t he 567 decoders. Attach
the counter or sco pe to pin 5
of U1 and the n adjust R1 fo r
the desired "ON" frequency .
In my case , I used 1800 Hz.
Now put t he co unte r (sco pe)
on pin 5 of U2 and adju st R4
for the desired "OFF" tone.
Again, in my case, I used
19 50 Hz.
. Now connect whatever

load you intend to use to pin
8. I have shown a relay since
that is the most common
usage. Connec t an audio
generato r to the input and
ap ply abou t 100 mV of 1800
Hz audio. Th e ' re lay (load)
sho uld act ivate and sho uld
remain activated when the
tone is removed. Now set the
aud io ge nerator to the

II~
~~L"~;---,,J-I----' RY I ""-

"ro «

filter), t he outpu t can , be
latched on . The circuit carl"
t hen be unlat ched simply by
pulling pin 1 high mo men­
taril y . A genera l purpose PNP

- transisto r .can be hooked- up -:
to do th at tas k.

I then added another 567
decoder to get the unlatch

repeater input. In my case, it
happened to be turning an
aural frequency indicator on
or off, but the function could
be almost anything. From
previous experience with such
a used control in anot her
locatio n, I decided on the use
of two sing!e to nes - one to
turn the functio n on and one
to turn it bac k off. Ar med
with this idea, I dug into my
data boo ks, ex perimented a
little, and arrived at the
c ircuit described in this
article .

Can Do It

OUTPUT

1" 914

.,.

+VCC

simple tone control system

I n the process of puttin g
together a repeater of my

own, I foun d that I wanted to
perform a simple ON/OF F
auxiliary function via the

Circuit Operat ion

Th e basic 567 decoder ci r­
cuit is shown in Fig. 1(a ). By
feedi ng the output back to
t he last sta ge at pin 1 (ou tput

Fig. I. (a) Basic 567 decoder circuit. Resistor RI and capacitor
C3 set the basic operating frequency or detection frequency.
CT and C2 are loop filters and their valuesaffect response time
and detection bandwidth. (b) Latching circuit, feeding the
output (pin 8) back to the input of the final stage (pin I). The
latch can be released by pulling pin i to Vcc momentarily . Fig. 2. Complete schematic of the two tone latching decoder.
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Fig. 3. (a) Parts layou t for the prototype printed circuit board.
This is the parts side of the board; the copper is on the other
side. (b) Full size PC pattern for the prototype circuit board.
Production boards, available from CONTA CT, lnc., 35 W.
Fairmont Dr., Tempe AZ 8528 7, will probably be slightly
larger to make parts placement easier.

" O F F" fre quency (195 0) and
apply t ha t to the input. If all
goes well, t he load should
de-activat e.

Operat ion

I have my decoder oper­
ating fro m a 12 volt line and I
am using a 24 volt relay as
the load. The repeate r reo
ceiver au dio is fed to the
audio input and I use the
relay contact s to tu rn my
t on e fr equency ind icat o r
on/off. The on ly thin g yo u

have to watc h pre tty closely
is th e inpu t level to t he 567 s.
The best o perat ing point is
about 150 mY . More will
cause falsing and less won' t
operate too reliabl y.

Conclusion

A layout for a prin ted
circu it board and t he parts
arrangement are shown in
Fig. 3. Th e board is available
from CONTACT, 35 W. Fair­
mont Dr., Tem pe AZ 85281,
for $5.00 ppd .

With cross-ban ding now
approved , I may put one of
t hese circu its on one of our
local repeat ers to pro vide a
user a c cessible cross-link
bet ween 4 50 and 2 meters.
Good luc k and write if yo u
have ques tions, but wit h
to day's postal rates, please
enclose an SASE if you wan 't
a reply.•

Parts List

C1 - 0. 5 u F
C2, C5 - 0 .3 3 u F
C3, C6 - 10 u F/ 1 5 V
C4, C7 ~ 2 2 u F/ 1 5 V
Dl, D2 - 1 N40Q l
R1 , R4 - 15 k PC trimme r
R2 -20k %W, 10 %
R3 - 10k % W, 10 %
Ql - 2N3905!3906!

. MPS6 52 1/2 N2222, et c .
Ul, U2 - 567 decod er
RY1 - Re lay to su it Vce used

THAT AUGU ST CST!

what do yoU
give the man
who has
everything?

If yO"l. are in the Maryland , D.C.,
Northern Virginia, Western Penn­
sylvania, o r Western New York areas,
be sure you don ' t miss gett ing your
August subscription copy of OST.
That' s your August subscript ion copy,
no t one from a store. , , don' t miss it .

MAR Y PLEADS
WITH YOU!

A few readers , despite every effo rt
to make reader service simple, have
been screwi ng t hings up. The worst
co mplaint from Mary, t he lovely gal
who handles ou r reader service, is t hat
th ere are doze ns of readers who are
not sending in t he ir cards. Yes. I kno w

th e board and what parts to add and th is is d iff icult to be lieve, since you all
cha nge. The changes are minimal. know how much store advertisers put

The resu lt is a rig which works on in getti ng requests fo r literat ure. Th ey
te n meters, starting at 28,965 and put even more sto re in your buying,
going up in t he same inc rements as the" -...of co urse, so don 't let read ing liter a-
CB cha nnel spacin g to 29,405 MHz. t ure sto p you from buying.
That 's just two MHz above t he 11 The o th er gripe is that a few readers
meter chan nel frequencies ... and are maki ng a mess of the- ca rd with
tha t change makes a lot of sense. If crosses and blotches. Mary says to
you start much lowe r, you run into _ circle the numbe r, not oblite rate it . . .
t he higher powe red sideband stations puleeze! Mary also requests t hat you
in th e lowe r 350 kHz of the phone sign your name and address clearly .. .
band. and if you 're not sure, please ask

Give a call on 28 ,965 on Su ndays at someo ne.
1000 PDT and yo u' ll pro bably get an
answer fro m t he bunch out in L.A. on
th e channel .. . if th e band is open .

MORE ARTlC LI;:S

Perhaps yo u'd like to see mor e
microco mputer arti cles in 73 . . . well;
write 'em. In Kilobaud, I am explor ing
t he advantages of getting into t his new
field and how to do it in my edi torials
. . . but you can't do much in m icro­
comp uting if you do n' t know anv­
thing about mic roco mputers. Let 's see
a lot more articles on micr ocomput ing
for 73 . . . and it doesn 't hu rt to bring
ham appl ications into t he act.

EDITO RIA L BY WAYNE GREEN

CB TO TEN
Owners of Standard Horizon 29 CB

rigs can rejo ice, for Standard has a
dandy ten meter co nversio n for t he
set . If you have t he 23·channel set , as
I have, you can get a 4G-chan nel
switc h fro m you r local St andard
dealer and get 40 channels on ten
meters.

Standard has a co nversion sheet
available, " Procedure for 10 Meter
Conversion of Horizon 29." Th is gives
t he deta ils of where to cut t he fo il on

there were very few kids runn ing
aro und t he show . Most of the fellows
I saw were chaps I have know n for
thi rty or forty years.

You really can' t ex pect to get
$6.50 from kids to see a doze n or so
ex hibits {most ly by dealers t rying
hard to se ll gear) plus a ta lk by
Dannals. Oh, add $20 if yo u want to
t ake in t he dinner.

We need ideas. '*l f you have some
ideas that have wo rked wit h a ham fest
in your area, why not put t hem down
on paper and send t hem along so the
rest of us can benefit? We'll try to get
all the good schemes published in 73.

is t he ad manager of a new magazine
and is reported ly pulling down over
$ 100,000 a year. another has his
own magazine now, which is wort h
ove r $ 1 millio n . .. etc. The line fo rms
to t he left.

fro m page 183

NEW IDEAS NEEDED

Desp ite the sudden growt h of ama­
teur rad io as a result of the club
programs to get in new licensees,
att endance at hamfests seems to have
been dropping off. How come, with
mor e hams t han ever before, we have
fewer goin g to hamfests?

Th ere are probably several reaso ns
... such as the high cost of getting
into hamfest s . . a lack of any real
promot ion of man y of t he events,
with more dependence on pr izes t han
anythi ng else to draw attend ance . The
recent ARRL event at Hart fo rd, home
base fo r t he League , is a case in poi nt .
The show was wetl-orqanlzeo. and
pro mot ed in QST . . . yet the turnou t
was d i ~appo inting . The $6.50 ent rance
fee was c ited by many as proh ibit ive
for t he yo ungsters . .. and, indeed,
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John M. Franke WA4WDL
A p t. 225
1006 Westm oreland A ve.
N orfolk VA 23508

plified for geosynchrono us
sate llites to:

sinf U + D)
cos tA) '" 1 - ces tu I sin(D.l

following weather satellites

Eye On
the Weather?

B>Jt ATS-1's longitude is
large r th an t he sta t ion's lon­
gitu de, so :
AZim~th angle '"
360°· 100S '"
259S
B '" 90° - 76.5° .

(
3440sin (76 .5° ) )

arc tan 25740 _344Ocos(76S )

B =90o - 76S -

Let 's ex amine some hypo­
thet ica l case s of a station at
3 7

0
N. lati tude and 76

0
W.

longitu de, desirin g to rece ive
ATS·] at 14 9

0
W. lo ngitu de

and ATS-3 at 70
0

W. longi­
tud e.

If t he subp oint longitu de
is less t han your longitud e,
t he azimuth an gle is A. If the
subpo int longitude is greater
t ha n you r lo ngitu de, sub tract
A from 360

0
t o obtain the

azimut h angle.

If you are st ill with me,
t he elevation a ngle is calcu­
lated next. A drawing of t he
great c ircle path is laid ou t in
Fig. 2. The desired elevat ion
angle is labeled B. Here we
have a triangle wit h t wo
kno wn sides, and t he angle
bet ween t hem is kno wn. One
side is equal to t he Ea rth 's
radi us, 3,440 mi les. The other
side is equal to the su m of t he
Earth 's radius and t he satel­
lite's alt it ude, 22,300 miles.
Using t he law of cosines :

B =90° · 0-

, ( 344 0 sin(OI )
arc tan 25740 _3440cos(0 1

22. 3"0 " ·

SATELLI TE
SU 8POINT

/YOUR LOCATI ON

_ - -k I ,8 ( E L EV AT ION ANGL E)

HavOL0 1-L0 21l cos( Ll ) cos (L2) +
HavUL1-L211

cosIO) = costt, 1) ces(L0 1.L92)

From thi s, it is easy to
find D. 0 is ex pressed in
degrees . Having foun d D we
can now dete rm ine A, the
azimut h angle, by : Hav A =
se c( L 1 ) csc( D) [ Hav(90°
- L2) . Hav(ID . 90

0
+ L1 1) ] .

This equatio n can be sirn-

Whe re :
Hav D is h [l-cos(D) j ;
L1 is yo ur latit ude ;
L2 is t he subpoint lat itude
(zero);
LO l is yo ur longitu de,
degrees west ; and
L0 2 is t he su bpoint longi­
tude, degrees west. , -.

ATS-1 :
cos tu ) =

This equat io n was de- cos(3r l cos( -73°) =
velo ped for navigatio n using .798 x .292 '"

.!'!apier 's Laws for spherifal. _~:37650
t ria n gi e s ' and, hence, is COS{A)'= 1 - sin(1 13S1

H cos (3JO) sin(D)strange in appearance. o w-
ki t h .9 17 = ·.182ever, ma 109 e necessary .798 x .972

subst it ut ions we find : A'" 100.50

TO SA1'"ELL ITE

SAT EL LI TE S U8 POINT

GREAT
CIRCLE
l'l OUTE

tion and azim ut h. Elevat ion is
t he number of degrees t he
a nte nna must be til ted above
the horizon. Azimuth is t he
bear ing ang le th e ant enna
should be turned from tr ue
north.

Let us fi rst calcu late the
azimuth angle. To do t his,
construct a great circl e route
whic h passes t hrough yo ur
loca tion and t he satellite sub­
point. The lat itude of all
geos ynchronous sate llites is
zero degrees. T his great circle
is used to determine, first, t he
d ista nce from the satelli te
subpoint to yo ur locat ion
a nd , t h e n , the desired
a zimut h angle. Fig. 1 sh ows
the navigation triangle fro m
whic h t he distance to t he
subpoint, D, and t he azimuth
angle, A, is determined . Fro m
Bowditch ' we find that :
Hav D '"

N

'..1.. I ,
I - -_i!..o~to.. I D
\ \ - _ L __

\ \ '
\ \ :

\ \ 1, , ,
\. \ I, , ,

" ,

YOUR
LOCATION

I nterest in t he geosyn­
chronous weat her satel­

lites is inc reasing rapidly.
Man y fi ne articles have
a ppeare d on t he const ruction
of receivers, co nverte rs and
disp lays. Plo tt ing chart s are
available for t he low orbit
satell ites. But very litt le infor­
ma t ion is a va ilable on
loca ting the geosynchro no us
satell ites . This article prese nts
a method of calcula ting t he
azi mut h and elevatio n angles
needed to point yo ur ant en na
a n d, a l so J a n alte rna te
graph ical tec hnique.

To aim your antenna, yo u
need the following informa­
tion :

1. Your lati tu de and
longitude.
2. The longitude of t he
sate llit e subpoint,
The resu lt of the computa­

tions will be the desired eleva-

Fig. 7. Navigation triangie formed by your location , the North
Pole, and the satellite subpoint.

.......· ~"--GR E AT CIR CL E l'lQUTE

Fig. 2. Geom etry used for calculating the elevation angle.
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lS - Ly
A

Fig. 3. Simplified d 'Ocaqne chart. All scales are expressed in
degrees. Ls = satellite subpoint longitu de; Ly = y our longitude;
A = azimuth angle; Z = zenith angle; L = your latitude; and H
~90° -z.

B
Elevation A ngle

Z (degrees )
o 90.0
2 87.7
4 85,4
6 83 .0
8 80.8
10 78.5
12 76.2
14 73.9
16 71 .6
18 69.3
20 67.0
22 64.7
24 6 2.5
26 60.2
28 57.9
30 55.7
32 53.4
34 51.2
36 49.0

The works hee ts fo r ATS-1 38 46 .7
a nd ATS -3 (see Figs. 4 and 5) 40 44.5
de mo nstrate t hat the errors 42 42.3

44 4 0. 1
are typically less t ha n o ne 46 38.0
degree. I find th is graphical 48 35.8
met ho d t o be muc h faste r 50 33.6
and easier on the brai n t han 52 ~1.5
t he "e x a c t ma t hematical 54 29 .3

56 27.2
metho d, an d the er ro rs are 58 25.0
much less t ha n the bea m- 60 22.9
widt h of practical ante nnas. 62 20.8

A ligning t he actual an ten- 64 18.7
66 16 .6

na mou nt, in order to use th is 68 14.6

data, can be d iffic ul t. There 70 12.!'i
a re t wo met hods I fin d useful 72 10,4

t o ca librate t he azimu t h sca le. 74 _~:4

I
76 6.4

T he elevatio n' scale is easi y 78 4.3
aligned usi ng a spirit leve l. 80 2.3

T he first, and sim plest, Table 7. Antenna elevation
method is to use th e No rth' -.....angles for Z values from 0° to
Star, Polaris. Rigging a sight 80° .
on t he mou nt an d bo re sigh t-
ing the mount with Pola ris at is not of impo rt ance fo r our
night will br ingthe moun t to _ .wo rk. GHA is an ab breviat ion
an azimut h angle of 0° ± yt . for G ree nwich Ho ur Angle.
However, every t ime I have GHA is th e lo ngit ude of t he
attempted to use t his method sola r subpo in t. " Dec." is t he
I have fou nd a tree, house , or latit ud e of t he so lar subpoin t.
even a mountain be t wee n me Assumi ng yo u are in t he
an d Po laris. continental United States,

Th e a lterna te techni qu e when t he sun's GHA is equ al
requires a copy of th e Nauti- t o yo ur lat it ude, th e sun is
cal A lmanac and t he a bility direc tly sou t h, o r at yo ur
to see the noo n pos ition of 180° azimuth pos it io n. T o
t he sun. A Nautical A lmanac t he right of t he G HA co lum n
can be pu rchased at most is a GMT co lum n. To use the
marine o utle ts, o r a copy is alm anac , look do wn t he GHA
usually availa ble at a local co lumn fo r t he da te of inter­
libra ry. When yo u op en the est until yo u find a G HA near
almanac, it appears to be a or equ al to your lon gitu de. If
vast array of ta bles. Each t he GHA mat ches your lo n-
page pa ir covers t hre e days. g it ude, t he correspo nd ing
T he co lumn we are in terested GMT is t he ti me whe n the
in is labeled "Su n." Under sun is direct ly south of your
t his hea din g are t wo sub- location . If not, yo u must
h e adin gs) " Dec ." an d interpol ate. Note tha t a
IlGHA" . "Dec. " is a n ab bre- differen ce of one ho ur in
viat io n for decli na t io n, which G MT co rrespon ds t o a change

on t he lef t vertica l scale .
S im ilarly, add H t o yo ur
lati t ude, and mark t he right
scale acc ordingly. Co nnect
the t wo mar ks with a straight
line. '

Step 6: Where t he line
from step 5 cr osses the 90°
horizonta l line, ex te nd a line
vert ically to th e top scale. If
t he satel lit e sub po int longi­
tu de is greater t han your lon­
gitude , use the upper scale. If
not, rea d the lower scale. T he
readin g is t he desired azimuth
ang le. Th e elevatio n an gle was
ob tained fro m T ab le 1 in ste p
3.

so

~
zo

L

so ""
vo

I
I

I

I '

I I;
J

! ,iISO

T he use of the grap h is best
exp lai ned wit h exam ples.
Taking th e same examples as
before, ATS-l and ATS-3, let
us proceed .

Step 7: Mar k your lati tude
on both the lef t an d right
vertical sca les. Con nec t t he
two ma rks with a st raig ht
line.

Step 2 : Subtrac t you r lon ­
gitude from the sa tel lite sub­
point lo ngit ude, Ls - Ly. If
t he result is positive, proceed
t o ste p 3. If the resu lt is
negat ive, add 360° to the
result to get a po sitive ang le
betwee n 0° and 360° . If ILs ­
Ly I is greate r than 90°, t he
sate llite is below yo ur ho r­
izo n and cann ot be received.

Step 3 : Take th e resu lt of
step 2 an d ma ke a mark o n
th e top ax is. Drop a vert ical
line fro m th is poin t to t he
line drawn in step 1. Fro m
where t he t wo lines cross,
d ra w a hor izon tal line to th e
left scale an d not e th e rea d­
ing, Z. T his value of Z can be
conver ted to th e elevation
angle B by Tab le 1 . If Z is
greate r t han 80°, the sate llite
is below your hor izon and
canno t be received.

Step 4: Subtract t he value
Z from 90° . T he result is
labeled H fo r co nveni ence.

Step S: Su btrac t H from
your latitude. Igno re t he sign
of t he resu lt. Mark t he res ult

, I I
I I

I -+ I I

l- I
I

I
I I I I I I

I I I I I I I
I i I, I I

I I I I I
, I I

'I I
,

;1 1 ,

II I I
I I1+1-1-I-

so
: I i I ! I
I i i I I I I I

I I

L. >Ly 340 320 300

L,<Ly .h~2~....J..>-=6,O .- '

~

-;iTt
,1 11 1 1

, I

(
3440 x .972 )

arc tan 25740 _3440 x .233 '"

90 0
_ 76 .5° - 7.6°

Elevat ion anqle e 5.90

Azi mut h angle = 1680

B = 90° _37 .5° -

arc ta n( 3440sin (37.5°) )
25740 - 3440cos(378 )

B =90o -37S-

(
3440 x .609 )

arc ta n 25 740 _3440 x .793 =

9QQ

- 37. 5° - 5.2 0

ATS-3 :
cos(D) ==

cos (37 0
) cos l6° ) =

.798 x .994 '"

.793
D = 37S
cos{A) ==

1 _ sin(74S }
cos(37°) sin(37 .5°)

7 - .963 982
.798x.609 = - .

Elevat ion angle = 47.3 °

While th e mathematica l
a p p roach is precise and
accu rat e, a mu ch simpler
grap hical technique can be
used with little loss in
accuracy. Fig. 3 is a sim­
pl ifi ed d' Ocagne diagram
from Bowditch, whic h ca n be
u se d to so lve sphe rica l
t riangle prob lem s by drawing
s traight lines and doing
simple subtract io n and addi ­
tion. Eac h ax is has been
d ivided according to t he
havers ine of t he angles. T he
scales in F ig. 3 are sim plified
t o redu ce co nf usion . Th e
graph applies o nly to stat ions
in t he No rt hern Hemisphere.
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Fig. 4. A TS-7 worksheet. QTH is 37° N., 76° W. Satellite is 0°
N., 749° W. L ~ 37"; Ls - Ly ~ 749° -76" ~ rr. z » 76.5°;H
~ 90° - Z ~ 73.5°; IL - HI ~ 24°; L + H ~ 5 7°; A '" 259°
(259.5° calculated); 8 (from table) ~ 5.9° (5.9° calculated).

of 15° in GHA. Takin g the the number of minu tes which
largest GHA less than your must be add ed to the noted
longitude, note the GMT. GMT to ob tain the exact time
Subtract the GHA from yo ur when the sun will be due
longitude . Divide this differ- sout h. Fasten a stick on yo ur
ence by 15°, and multipl y the antenna mount parallel to the
result by 60 minu tes (time, ante nna ax is. When the calcu-
not angle). Th is product is lated t ime arrives, point the

,
H"c

'"

o
c
o..

'220 200

"
~,

'"

azimut h. •

Reference

1 Bo wdi tch, Natha niel, Amer ican
Practical Navigator, H.O . Publica­
t ion Nu mber 9 , US G overn m ent
Printing Office , Was hington,
1966.
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l J >ly 340 320
Ls<L '20 40

st ick at the sun by watching
the st ick's shadow (never
look directl y at the sun ).
Your azimut h scale can now
be set to 180°. By the way, .
an error of one minut e in
time is an error of onl y 14° in

Fig. 5. A TS-3 worksheet. QTH is 3 7" N., 76" W. Satellite is 0°
N., 70° W. L ~ 3 7"; Ls - Ly ~ 70° - 76° ~ _6° ~ 354"; z '"
37.5°; H ~ 90° - Z ~ 52.5°; IL - HI~ 75.5°; L + H ~ 89.s"; A '"
767" (168° calculated); 8 (from table) ~ 47.5° (4 7.4"
calculated).
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ISocial E~~nts

FORT WAYNE IN
JAN 22

OAK PARK MI
NOV 27

The Oak Park High School Elec­
t ro nics Club is present ing a Swap and
S h o p o n -- T han ksgiving Sunday,
Novembe r 27, 1977, at Oak Park High
School, Oak Park, Mich igan 48237.
Refreshments and doo r prizes. Dona­
t ion, 51.00 . Table, $1 .00 .

The annual For t Wayne Winter
Hamfest will be held on January 22 at
Shiloh Hall, north of Fort Way ne,
from 8 am un t il 4 pm local t ime.
Early pa rking is available and 28/88
and 52/52 will be monito red. This
yearly event is sponsore d by the Allen
County Amateur Radio Technica l
Society (AC/ ARTS). Adm ission is
$2.00 at t he doo r. Table space is
available at $1. 50 per half ta ble
{about 4 feet ).

ELLICOTT CIT Y MD
NOV 27

The Columbia Amateur Radio
Associa tion (CARA) will hol d its

MASSIL LON OH
NOV 20

The Massillon ARC 16t h Annual
Hamf est and Auction will be he ld
Sunday, November 20, 1977, at a new
location : Towne Plaza Shopping
Center in downtown Massillon. Ohio.
Unlimit ed park ing. Major prizes given
away. Starts 9 am - admiss ion $1.50
at door . Mobile check-in 146.52 sim­
plex. For bro chure and map writ e to
MARC, PO Box 73, Massillon O H
44 646.

CLEAR WATER BEACH F L CARA Hamfes t on November 27,
NOV 19-20 1977, at the Ellicott City Armory in

The Florida Gulf Coast Amateur Ellicott City , Marytalid . Program
Radio Council i s~ hol ding it s . ;?n<!• _ includes exhibits, flea market, prizes,
annual convent ion on November 19 and refreshments. All indoo rs. No
and 20. 1977 at th e Sheraton Sand tailgating. Talk -in on 147 .99 /39,
Key Hote l on Clearwa ter Beach FL. 146_16/76, 146 .52 /52. For mo re info
Off icial attendance at our last affa ir con ta ct CARA, PO Box 850, Colum-
was placed in exces s of 2200, and th is bia MD 2 1044.
yea r we ex pect to double that nu mber
as we increase the number of act ivit ies
and size of t he co nvent ion. For more
infor mat ion contact: Flor ida Gu lf
Coast Amateur Radio ' Counc il Inc.,
PO Box 157, Clearwater FL 3351 7.

To order your Computermantac Te e S hirts p lease use t he Reader
Se rv ice Card in the ba c k of this magazine, o r send y o ur o rder
ind ica ting size (5. M. L, X L ) & qu an ti ty an d com plete credit card
info rmation to:

Corn p uterm a nia c T ee Shirts. 73 Magazine
Peterb orough N H 03458

Made from finest
grade wh i te
co t ton with

4 color imprint.
ORDER NO W!

(Suppl y Lim ited)
Only $5.50 ooa.
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[New Products_ -------J

The Skvtech CW-1.

The Bird Dog.

o utput and bandpass fo r lo ng QSOs,
... n et o perating, and ba nd scannin g,

Sky tee say s.
Priced at $19.95, the 3%" by 6%",

2-pound uni t is shippe d with a con­
necting cable. A front swit ch provides
for bypassing t he aud io to the regular
stat ion speaker fo r oth er th an CW
recePt i o~ . Skvtec, Box 535, Talmage
CA 9548 1.

t on e shaping cha racteristic.
By fi lt ering right at th e aud io

output t o t he roo m, th e un it sup­
presses hum, hiss, ringing, an d m iscel­
laneous noises left in th e audio by
most receivers. The CW-l adds a
remar kable degree of selec tiv ity t o
rece ivers w ithout a shar p elect ronic
filte r, a nd it gives the best of rece ivers
t he most pleasa nt , " just right " to ne

NEW AND IMPROVED
ELECTRON IC KEYER FROM

HAM RADIO CENTER
Years of exper ience in the man ufac­

turing of amateur rad io eq uipment
(the famous Ham Keys) are wha t is
behind Ham Radio Center 's new and
improved elect ronic keve r . Model
HK-5A.

Ou ts ide, it features a tr im mer
cab inet co lo r-keyed to match most
modern ama te ur radio equ ipment,
wi th all fro nt -mounted co nt ro ls
(speed, weight, t one, and volum e} and
jacks for externa l pad dle and/or
kever, plus external powe r. Inside,
t his battery-op erated unit has an
iam bic circu it fo r squ eeze key ing,
self-completing dots and dashes, a dot
memory, bu ilt-in to ne mo nit or and
grid bloc k, and d irect key ing. Bat­
te ries not included. Also , it can be
used as a co de practice oscillator with
a st raight key .

Fo r more info rmatio n a bo ut Mod el
HK-5A, wr it e Ham Radio Center, tnc,
834 0-42 Olive Boulevard, P.O. Box
28271, S t. Louis MO 63132, or call
(toll free) 1-800 -325-3636.

even ing.
The Bird Dog kit, inclu d ing a set of

deta iled plans for constructi on , sells
fo r 549.95 , o r, if yo u prefer, $7 4.95
for a preassem bled and fully tested
unit, plus $2 .00 fo r postage and ha n­
d ling. A set of detai led co nstruction
plans can be pu rchased separate ly for
$5.95 and is disco unt ed fro m yo ur
purchase price when you purchase a
Bird Dog kit.

The Bird Dog is available th ro ugh
Micro Electronics, 192 1 1-85 South,
Charfott e NC 28208, teleph one (704)
39 2-1705.

CW SPEAKER SYSTEM
USES ACOUST IC FILTER

Skytee of Ukiah, Californi a, is
off ering a loudspeak er unit des igned
exp ressly for CWoEmploy ing a uniqu e
aco ustic cha mber reso nato r, t he
Skyt ee CW-1 com bine s goo d "singl e
frequency " selecti vity wit h a nice

from page 168

t he vehicle dash pan el wit h t he micro­
wave ho rn " peeping" through the
windshie ld. The power plug simply
plugs into the cigarette lighter. It is
designed t o operate from t he 12 volt
battery with eit her positive o r nega­
tive ground with low po wer con­
sumpt ion . T he electroni cs is housed in
a handsome 5-1/4" x 4" x 3-1/8" high
ste el cabi net with a blac k textured
f inish.

The operator controls are inte n­
t ionally limite d to a single t hree­
position switch with t he foll owing
funct ions: 1) system te st; 2) radar
detecti on, visual indicati on only; 3)
radar detection , simultaneous audio
and visual alarm. The Bird Dog has
thus been designed to eliminat e t he
trou bleso me. and usually unsat isfac­
t or y, gain adju stm ent contro l knob
found o n competi t ive units. The elim­
inat ion of th is gain adjust ment also
enhances t he uni t for out -of-sight
mou nting if th e user so des ires, such
as unde r the hood wit h th e m icrowave
horn "peeping" t hrou gh the grille
open ing.

The unit features a high gain, d ie­
cast, aluminu m microwave ho rn and rf
cavity tu ned to 10.5 25 GHz. A pair of
m icrowave d iode s are located in t he
cavit y, one fo r mod ulat ion of t he
continuo us rf car rier and the other for
det ection of t he low-level radar signa l.

The detector diode d rives a low
no ise, low level, metal package , linear
int egrated circuit amplifier. The low
noise and meta l package along with
oth er ap prop riat e filt er ing and shield­
ing virt ually eli minate fa lse triggering
fro m spu riou s so urces. The out put
circu it consist s of a phase lock ed loop
integrate d ci rcu it pac kage whose
bandw idth is cont rolled t o ±5% of t he
local oscillat or to virtually el im inate
any un wanted f requencies beyond the
range of the phase loc ked loo p's local
oscillator. Th e o utput d river dr ives
both an audib le buzzer and a red
jewe led ind icator light .

The kit assembl y is simpl e and no
special tr aining is req uired . The kit
can be co mp lete ly assem bled in on e

Amateur Headquarters for the Northeast

~[Q] 0~@] [til [Q]&~~ ~~g~7y
185-191 West Main Stree t . P.O. Box 88
Amst erdam. N .Y. 12010 Tel. (518) 842-8350
Just 5 minutes from N.Y. Thruway-Exit 27

Adirandalk
Itas il!

The Model HK-5A «ever.

189



• Size 4" l 1'," l 41,, "

• Rugged High Impact o\BS
• Recessed Franl SWItches

• Protection homneue
& High Impulses

• Display Bj~nking Capa bil~

• 8aneryBack-UpC~ pa bol l l Y

OPTION- AC Adaptor $2.50

$27.95 Com plete
(less 9V b.Jtteryl

$9.95
Complete Clock Kit
4 DIGIT 12/24 HOUR

I ncl ud~s : PCBoarll. 5316 Clock Chip. all ccmpccents &
P(lo¥er Supply

Features: Displays hrs & mm . SWitch to mm &. seconds
• AM/PM Indicator • Elapsed Timer
• Fluorescent Ol s p la ~ gives color enoree

(Red. Blue. Green, 01 Amber) . specrty
when used ,"th correspondingColorf ilter

OPTIONS: II alarmFunctcn de~red add $2.50
(Includesspeaker& aUcomponents)
Ptenglas Case Kit. Redor BIlle $2.00

_ • .-4" Digits 12 or 24 HI.
Quartz Crysli l Conlrolled
12Volt DC Of AC opm tiOll

Blinky/F lasher/Timing Kit
$2.50 each 5 for $10.00

Ki t includes'
P.C. Board. 555 Timer. all components

and a connector for a 9VBalter ~

6 Digit LED Stop-Watch Kit
$29.95 complete {;

"'i>
;.-~~

•

60 Hz. Crysta l Time Base Kit
$4.95

Use wilh Dilibl Clods for 12VDC or Portable Operation
KIT INCL UDES:

PC Board, 5369 DIYl der Chip
35795 MHZXTAL& All Other Parts

Complete Instructions

6 DIGIT LED MOBILE
Clock Kit & Elapsed Timer

.. - .-------
{~ -~ \
~-........ ..- --- ,.. Ii ~ ..:-- .~ -«:
~~c:;::;;:::: ! ,---: _

-----=::::...~ -..

F[AIURES: Reads minutes. seconds. & 1000hs of seconds
6 brlghl eaSIly readabled'gllS
Needs only ooe 9 voltli ster battery

KITIhCLU DES: • Hand held U~ desl&ned lor above
• Latest Tec h nolog~ Inter$ll Mos Ctup Ii 7205
. 3.2768 MHz Crystal • V<l riable Trimmer Ca
. 2 mmi slide & 3 MOM . PBSWitches
• 3 pairs(6 digits) DoubleDigJtlED Displays
P.C BOARD for ablWe

.... 3 for 1.00
.. . 1.25

... 125
L50

6 lor 100
5 lor 100

10 for 1.00 100for 9,00
2,50
100

rc SOCKETS
8.l4 ,l6.l8 Pin . 5 for 1.00
24 Pm & 28 Pin 3 lor 100
40 PIll . 2 lor 1.00

10 for $5.00

TRANSFOR MERS
Plu!! type·I2VAC 250MA 250
PC Mnt -I2VAC 250MA. 1.50
BktMnt ·5VAC6 Amp . 495

MAI003 MOBILECLOCK
MODULE (Nat ional)
121.95 complete

3/1.00
31200

.. 3/500
51100

LEO's

SWITCHES
Pushbutton-Non On
Mini Toggle-SPOT.
MIOI TDggle·SPOT

On·Center OU·Mon On
MiAl Toggle·oroT_
Rocker SPDT ..
Rocker DPOT .

" . ,.
::,' :.·.uu.........•..,..11 •

: 12:1..\8 •
:' . "UIIIUII,:"o:r:,I.:. .. ..

JumboRed LED's , . . . " . , . . .
25 Pk. LEO's Asstd Sizes & Colors
BI·Polaf LED Red/Green

Includes: • I-B ipolar Red/Green
• l-H i Intensity • 3-Green, Jumbo

• 12- Red Assorted • 2- Yellow, Jumbo
• 4-Partel Mounts

7 SEG LED OISPLAYS
33" Type 701lMAN·114 Pill Dip

Co mmon Annode orCathode

32 ohms. ]'1 walls . S3.!ISpair

Pair of 4" Full Range Speakers
40 ohms _. $2!ISpair

AC/DCWALL PLUG ADAPTOR-CHARGER
120 ~olt input/6 vue 130MA·oulput $1.00

6 RPMGear Motor 5yn. tuner Type $295

II;.Amp 200 volt
6 Amp 600 volt
25 Amp 200 volts
25 Amp 1000volt

LED Kit - a $4.00 Value - 12.50

Attaches dllectly to Automatic Nithttime
9-12VBattery Dimming

f luorescent Display g,yes Color Choice
IRI.'lI, Blue. Green or Yellow)

when used w/correspondlOg CoIol Filler
Includes - Module. SWItche\., Filter & Specs

$ 59 ea

CLOCKCHIPS
MM5314 $3.SO
MM5316 3.50
MMS387 {HI Cur.53161 3.95
1.11.15375 ... . 3.95

BRIDGES

PAIR OF 6" PIONEER
PINCUSHION SPEAKERS

VOLTAGE REGU LATORS
Pcsitive-Ie 220 Pkl . Negatiye·To 220 Pkg.

7805 . . $1.00 7905 $1.25
7806 1 00 7912 1.25

m~ . L~ 7915 ... To:j f1kt . 1 25
7824 100 l M309K 125

$l.98

40 for $1.00

15 lor $1.98

10 lor $LOO

IS for $129

25 for$1.98

. . . 21$1.00
2/ $1.00

21$1.00
21$125

969 Ball Av e .•
Union. N . J . 07083
(201) 964-5206

6 fT LINE CORDS
6 for11.00

Popular value disc & low leakage up to &
including1 MFO .
Tubular Electrolstics Asst.
from 1 MFO to2000 MFO

1'i<= POTENTIOMETER ASSORTMENT
IK to l OOK 121$1.00

HElIPOT
10 Turn, Wire Wound Potentiometer
SOD Ohms, 5 Walls, 1/2%l inearity

250K SliOEVOLUMECO NTROLS BYMALLORY

4/11.00 ""

2 AMP CIRCUIT BREAKER
front Panel Mount Through 112" Diameter Hole

120 VAC, 32 VDC, TriPS at 2.7amos 2/$ 100

Factory Prime
2N3055 NPN(ITT·TO·3 ceset
2N2869 PNP (RCA.TO·3 Carot)
DTS 410 NPN(GE TO·3 Ca~J.

EQUlY to ECG 162 .. . , • . . ••.
2N 1184 PNP [RCA ,TO·g Carot) .

IN 4L48 SWITCHINGDIODES
Factory Prime, Taped &. Reeled 50/ $1.00

1000 MFD 30 Volt Electrolytic Cap Axial leads
5 lor 11.00

CAPACITOR ASSORTMENTS

GRAUl of WH EAT type chic. min.
Display Lemos . Red or white . ..

1 1l1Pfcb~ latchin. Transfo...,ers
' MlIllilure AudiOtype

DRY REED SWITCH tilpsuln
Glass Sealed .5 amp llS VAC ,.

SEND fOR fREE HOBBI HOUSE CATALOG
LOWEST PRICESON PRIME COMPONENTS

Some Examples
HIGH POWER TRANSISTO RS

5 volt. 6 Amp POWER SUPPLY KIT
I L2.95 complete

f in d: 6 Amp, 5 volt 1\ RelUiltion
Adjustable: 5-12 'IOlts Unrlluilltd

ShortCircuit Protection. Current limiting
KITINCLUDES: • Heat Sink
• Transformer • Compo Gn de Filler Cap
• Reg,ulalor • Outpllt Power Transistors
• Rl!Slstors • CC1 pacrtors
• 4 Way Bindilll Posts • Bndge Rectifier

• Line Cord
Complete /nstructiorls & Diagrams

AMPLIf iER & SPEAKER MODULE
12.95 ea.

Terms and Conditions
Orders ShippedWrthm 24 Hours.
$500 MUHmum Order. Telepllone CO.O.'s accepted
$1500 MiOi mumBan. Amerlcard/MaslerCharge order
Add $1 00 Postage for orders under$10.00
nutsice Conlinental U.S. add postage . U.S. Funds
N.J. gesce nts add 5%Sales Tal. Money BackGuarantee

12/24 Hr. Version of Above $1795
eecept no Ala rm or Elapsed Timer

BIG -BRIGHT - .5" LED ALARM CLOCK
s DIGIT ACor DC or ELAP5ED nMER KIT

119.95 Complete

•H23--U.d~I"(I "...

• PC Board Druled & Silk Screened (Includes Xtal Time Base
Clrcuitryl

• 5375 Nat. Clock Chip & Fairchild Displays
• Includes EVERY parI requrred for clock and ~ll optionsexcept

Cabmet ~nd CrySlal Time Basecomponents, If desired, see below
• Bngtrteess Control . 24 Hr.Alarm w/SI100le

: ~~:~z~~~tid :eerT~r~ode : ~~r~'6iJ~~~~/,mer
Most Important - Complete tnstrucnons, scnematcs Pictorials,
~p1IJ~s...=.verythmg lor trouble free assembly

H Al Time Base Comcooents . $2.95 when purchased w/ clock
WoodClockDabmet - 54 00 when purchased w/ clock

DVMKit on'Y $29.95 com~lete
M ~tfl meter KItmd Power Suppty $44.95 complete
Features: 0 to .. .2, .. 2 etc. up to .. 200 volts DC
• l nte r:s~ CMOS Chip Set • Accuracy10 within .001
• High Noise Reecncn • Non Critical C()m ~ooents
Contains: PC Boards, large .50 Fairchild Readouts

All components, switches, complete lnsts.
& Specs

Includes: Filler & Back

Walnut Grain o r
Black teatherette Fillish

15.00 ea.
Dimensions (Inside}

·A_ 1·13/ 16"H, sww,4 l,HD·
B - 1'1tH, 4J.o"W. 4 1~HO

Extra Filters t..Red, Smoke
Blue, Amber, &f reen - HO

Dual Range DVM/Multimeter Kit

WOOD CLOCK
CABINETS

8 lor $12.50
$4,95 ea

$21.95 ea
$995 ea

• Adjustable range

COMPUTER PRODUCTS

• Not a kit- Ready lor Mounting
• 2\1." Speaker. 8 ohm
• 200 mw 12 ~olts

All PRIIiE. fACTORY. NEW
2IL02·I, RAMlow po.er, 45 ons .
1102A. EPROMMemory 1-5 wS
2708, PROM I k l 8 wv ,."
8(lBOA, M i croprllCes~rR~CEsBREAK'Tj.iRciUGH! '
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MICROCOMPUTER

* WILL WORK WITH NO FRONT PANEL* FULL DOCUMENTATION* FULLY BUFFERED* S100 DESIGN* ADEOUATELY BYPASSED* LOW POWER SCHOTTKY SUPPORT IC S

8K STATIC-RAM BOARD
250ns. $209.95
350ns. $J 99.95
4 SOns. $189.95

$135.00 EA.

oaDA DYNAMIC RAMS MISCOTHER SHIFT REGISTERS US RT
SUPPORT DEV ICES 4 140 (16P) 5.50 COMPONENTS DYNAMIC 5-2350 13.50
8212 4.00 1103 (16PI 1.50 NHOO25CN 1.75 1404A N 3.00

lM -6403 10.80
62 14 12.95 2104 (16PI 6.50 NHOO26CN 3.00 4 .95

TMS-60 11 (TO 6.252405
82 16 5.25 21078 {22PI 4 .50 NBT20 4 .00 2505K 3.00

TR·1602A (WDl 6.25
8224 6.00 21078·4 (22PI 4 .00 N826 3.25
8228 9.25 TMS4050 {18PI 4.50 N8T97 1.45

SHIFT REGISTERS
UAR T S

8238 8 .20 TMS4060 (22P I 4.50 74367 1.00 STATIC
AY5-10 13 6.758251 12.00 4096 (16PI 5.50 DM809a 1.00 MM506 .89 AV5-1014A 9.958253 28.00 MM5262 (22PJ 3.00 1488 1.95 2509K 1.00

8255 12.00 MM5270 {18PI 5.00 1489 1.95 25 188 3.95
8257 22.00 MM5280 (22P) 6.00 3205 6 .20 2533V 2.00 CHARACTER8259 22 .00 0-3207A 2 .50 TMS3002 1.00
6800 SUPPORT STATIC RAMS C-3404 3.9S TMS3 112 3.95 GENERATORS

sa lOP 6.00 31 L0 1 2.00 P-340BA 6 .75 MM5058 2.00 25 13 6 .75

Ga20P 8.00 9 1L1 1A 4.25 PA201 4.95 2513 6.75
9' L12A 4.25 MM·5320 7.50 FIFO 3257 18 .006828P 9.60

6834P 21.95 1101A 1.00 MM-5369 2.00 334 1A 6.75 MCM657 1 10.80

6850P 12.00 2 101 3.00 OM·8130 3.00 28 12-0 11.95 MCM657 1A 10.80

6852P 17.00 2102 '( lOS) 1.25 OM-8 131 2.50 MCM6572 10.80
2102- 1 (5.00NS) 1.50 OM-8831 2.50 KEYBOARD CHI PS MCM6581 8.756860P 15.00

18.00 2M1A-4 4.45 DM -8833 2.50 AY5-2376 14.956862P
6880P 2.70 21 12A-4 3.00 OM-8835 2.50 AY5-3600 14.95

25018 1.45 SN74 LS367 1.00 TV GAME CHIPS
WA V EFO RM

zao
3107 2.95 SN74LS368 1.00 GEN ERATORTMS 1955 (6Garnes]SUPPORT DEVICES '4200A (250NSJ 13.75 10.95 8038 4.50

388 1 15.95 4 100 {200 NSI 11.95 MICROPROCESSOR'S A YSS-8500 (6Games) MC4024 2.75
3882 15.95 "4804 20 .00 F ~8 19.95 10.95 , 566 2.00
F·8 SUPPORT DEVICES 5101 20.00 2 -80 36 .95

74C89 3.00 Z-80A 49 .95 PROM'S385 1 14.95
74S201 4.75 CDP18020C 29 .503852 14.95 1702A · 5.00 5204AQ 10.00
91 L02A 2.00 AM290 1 22 .95 1702AL 7.00 6834 21.95
7489 2.25 6502 24.95 2704 20.00 6834~1 16.95FLOPPY 8225 1.50 6800 24.95 2708 24.00 825238 4 .00

DISC CONTROLLER 8599 1.50 8008-1 8.75 2716 75 00 825 1298 ... .-... 4 .25
P03720 65 .00 82S09 9.00 8080A 15.95 3601 4 .50 82238 4.00
1771 69.95 " Limited supply . 8080B 16.95 5203AQ 7.00

IMSAI/ALTA IR5-100 COMPATIBLE

JADEZ80
KIT

-with PROVISIONS for
ONBOARD 2708 and POWER ON JUMP

/ ., Electron ics for the Hobbyist and Experimenter

~~~ 5351 WEST 144t h STRE ET
C~ LAWNDALE, CALIFORN IA 90260

.. (2 13) 679 -3313

Discounts available at OEM quantities. Add $1 .25

for shipping . California residents add 6% sales t ax.

250ns.
350ns.
450ns.

KIT
$169.95
$149.95
$139.95

J6
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CLOCK KIT

J OV S T I C K

~
. .. ' 0 0 0< V O"' ''' ' uo' ,n On.

' u n ". ' ' '' " " " ' 0 ," 1"0
, ,... . PO.",OO.' '0 ," . ,nq'. 0'
. .~, ,,: ," , " " . ' "'''' ' 0 ' " "

.,,111 $ 5 . 5 0 :.:.:~~\ :~;:;: 0' "' <>d o' ••

SOLID STATE ElE CTRONIC BUZZER__.•---... .., .~,,, ,,. ' .J 4 .) 4, . ~:©,_ . s~u,,,, .",,_ ' ~\1 12 V

1<: .:,,-.;) ,...., '0' " " ....
"----- O' T Oft O '"a.c.'".

S1.S0udl

PUSH . BU TT O N SWITCH
."'J: N/ O pe n Con tac. t
~_ Colo", Red , w ene. a lue.
("~ C reen, B I<1ltlo< . 4 / $ 1 .0 0

.,~ N / C lo "l <1l 1i<>
AV <1l ilab le S O . e •.

, LA ~'" """' . "''' '' 'L''aU

MINI·SIZED I.C•
AM RADIO

Only $8.50

r:

AlI .-.. . "'"'p...... on.PC 3_d
SCR ..~I 'uon D~ ..,~ _ bV ..O< D' ".,... "'~...<'....'..' 0.-2_10....,.' ,... '..'.1

,~ . ... ~_ .. doo 'm. SOu cOM'''''''' to..
...., y"·.... ".01.., ..

5""",v vo"_ " SV_9V D.e
$ 1.15 .~_12 I.. , 53 ,00

~ M O ST PO PULAR

:.-u,J w"::~~~,I~r:
• • • • • to· ... " 1 . """" o .. " t . y

-.0 6Q H Z I .~ . " . .. [J,.. " A._u '

~ . . '."" "..... ~..~. C,,',,· ~ ...,.. c ...
M'''"l '. C .O<. C h ~. PC Bo.'~' . M .
''''-'~' G ' ..... Col,.. 0 J' , .•'", "".. "
"'" "' ' ' ·on, ."", 0 .. ,.·•• --.0 " COn>

VO".... " Sped. ' O nly $ 14 ,95 ea

CO M PU TE R G RA D E CAPA CITO R S
5.6 0 0 M F D 6 0V $2.2 0u

t o.OOO MFD 5 0V $ 3 2 5 ••.
11 .500 MfD75V $3.95 ..
34 .800 MfD 5 0V $ 4_25 • • .
39.000 Mf D 12 V $2.CO • • .

10 0 .000 MFD 6V $3.50 • •

Sub-Mini Size
Condenser Microphone

$2,50 each
FE T T ra nsiU or Bu ilt -In

S IG M A 7 8 R E I, 1 2 0 C RELAY
4 0 0Jl CO IL SPOT

$ 1. 3 0 ea. o r 10 f o r $ 1 0 .0 0
A L L BR A N D N EW UNI T S

00

~
. ~ 1_ Sub Mini Size

, - PA N EL MET M-.
"'" 5 0 0 UA

O NlYS1 20 e a

WIRE
WR APP ING

TOOL
$29.5 0

iF TR ANSFORM ERS

ALL l17 VO LTINPUT

3 0V at t 5 amp 530.00 ~.

36V CT M 3 am p 5 4 .5 0 ea
(;OV CT.t 2 ·~.mo 5 4 .5 0 u
48 V CT at 2·5.,.. 1' $ 4. 5 0 ....
12Vot24V at 2 amp S 3 .9 0 ""
24V C T at 8 0 0MA s 1.80 ....
O.8V ~12V "' 400MA .$ ' .a o ••

ffIIII:>.... AC POWER SUPPLY

~~Al"2~,jl;:C~6:p:~..;~~~m;,
• $ 2 .75.aeh

6 V Dr. Output 130MA $ 1 .90 ...
B.7VDC Output 130M A $ 1.90 . a .
12 V DC Outpu t lQOMA $ 1.90 ...

W ire W r a p p i n g
In Bulk

10 0 ' $2 .0 0
5 0 0' $8 .5 0

150 UA M ET E R :f-~. ' : :
only I~, V-~

,D ,• . . . . ..iJ'3 LI:
$1.50 ea. i~~ -" ::/ I

11
5 0 UA ~~,~~~~T~~.

F,_ . S <O I~ ,. ~ '" II 111
b ," <on 0 . ....... . "" vO«.

. _" ><~,• .,.., o~ ' 0 0 8 , .,""
""" ,""".

5" . 2 . " • 2 ·. .. Only 53.80 e...

S211.S0eQ•

lC';o$.l0.25 ••
0"" 0.40 ..

0.50 • •
." e 0.35 • •
o;,e 0 .50 ...
0;'. 0 .50 u .

S..me as tho E ·Z d ios
W it h 20" long l ueto

In 61"" k .... d Red Colo,"
$ 2 .75 p er p a i r

I.C. TESTCLIPS

lo r 9V OQ6 P
lor .. AA
lo r 6 A A
10 ' 2 C
10' 4 C
lor 6 0

BAnERY HOLDERS

(, . ,

n

LCD DIGITAL THERMOMETER

BIPOLAR LED
Jumbo S ite red /g ree n change color
w hen reverse poIa. ity of vo ltage.
Id ea l for goln09 o ind ica t o r _~

Tw o f or $ 1 .00~

NI-CD

@
RECHARGEABLE

e BATTERIES
i ~~ I~I:.Ei ;Jv ~ ::~~:::

S UBC5lZ E $ 1 .5 Qea.
F S IZ E, 1.2 V $2 .50 ea.
S SU B C GV P AC K $4 .90 • • .

ON -SCRIIN YV
CLOCK KIT

Sa me one as in Ju ly Rad io
Elect ro n ics. Kit include s PC
Board , MM 5 3 1 B an d M M584 1
c hip. A ll oth e r e lec tr o n ic p a rts
w it h t ra nsforme r.

ONLY $2 1.00

Key Pad

Incl udes a ll pa rts .
PC Board and Tr an sformer

D...;nO<l for C. leul. lO'
Can b~ u .~~ '0' C o m pule '

0 . ' . £n1'V p-" 0 ' D,~; , .I Lo c '­
... 11 h v ' <>0 ' bl a n k v... ,h ,up. '

lIOod'ou<l, '''h n~ 5 0.95 ea.

e u il t in X' TA L con trolled
t im e base. Pr o tec ted a gainst
a utomot ive VOlt tr a n s ien ts.
A u t o m ati c b r ig h t ne ss con ­
V o l with 0 .3 " green color

~~ft,1 ~~~ iti ~~s p'~~ F ' ~.u m off

lc"~a l 10 b~ u sed as t ime delay
u ni t j o r b u rgla r a la"T'>. photo
serv ice . "no o ther purposes .
Ma lt. load ing 110V . 2 A M P.

Supply vOlt a9'! 12 ·1 8 V D.C. t-=~~::::'==iiii:i~-=::::'::::'::::'f-":::::::::::~~~~~~~':..~
S 1 1 .50 each

POWI R SUPPLY KIT

ow ost H e x a e e e t m a r

'0 ' a ulo '9~".on ·' v
$6.50 e a . <l00' . bu , ~, "'. elC
C M OS ' . C . 4 o .g"o P,09''''''''''' '. ' 0
' N C '''Cu ,T Any Coml>.nauo..

..E"A Y A ND KEY " A O JOD T ' JOC " V D E O

$19 .50

COMPL E T E UN I T
IdU' 'or u.e ... a n A la.'" U". t.
or "OO~ up to yOU ' ca' b ack ·up

'
~iiii.rr t o make " ,ev e .se ind ica,or

l ,gI>t O"t o u l up to 1 30 d B
V o lt age S"pply 6 - 12V $7.50

. 30MHZ FREQUENCY COUNTER KIT

_

"" Take advant age elf th IS n..... s'al. ·of· I~·;"t ~oume r IU IU" ng ' no m.."y be nef;lS 01 custom
l S I ci rcu it ry . Th i~ M w uchnoloo;y "IIp roach to instr ument at ion yie ld~ enha n<:ed pe rf or.

~
. ' . " . m.nce ~ smalle r physi cal size. d r..ti cal!y reduced powe r co nsum pt ion l po rt ab le battery

~ " .. ' , . op erat ion is now pr act icalI. dependability . easy assembly . nd r.evolut lo nary lo wer pri c,n y'
- '"'. ./ • 0 .5" red LE D 6 d ig its dISpl ay

, O nly $ 59.50 :~e~~i\~~ : ~;i 110H~v,,~ ~~e~~ ~OOHH~:'t 1/10 s" c .
, In t ern"l power suppl y : 5 .2 V a t 1 amp r" gu lated
• Inp u t co rinec t o r: BNC t yp e
• In pu t po w er re q u ired : 11 7 V AC 5 0 / 6 0 H ~

• Diode pro t eClad t o r ov er voll"~ o input
Model 250-30A

~,
~
~

DIGITAL ELECTRONIC LOCK KIT

MA1003. 12V DC CLOCK MODUL E

~
~•.r_.: .~. .'.
rOO'§~>~~L.: ~.~. :..~... .

T im e Co n tro l le d fro m 1· 1 OO.ec .

" A T T E RI E . N O T , NC "U O E "

•

19 KEY HEXADECIMAL
KEY PAD

·1 - 0 • Ho m eke y
- A 8 C D E F · ~.).Key

r SPECIA L $10 .50 ea .

ELECTRONIC TOUCH ORGAN KIT
Fantast ic new design use-s CM OS t.C . and a to­
ta l a t 39 semi-conductors to give a touch con ­
trol k ev b oard , all th e elect r on ic p arts in one PC
Board . This organ is easy to b ui ld , yet has tea
l u re s lik e a f ull tw o -o c t av e ra ng e tou ch key ­
board . va ria b le tremolo ; two v o ices; bui lt ·in I. e .
amplif ie r w ith vo lu me ccnrrot , t amp le l e w it h
speaker a nd a spec ia ll y designed plexi -g la ss
case.

.. ...TT5;R' o;; S NOT 'N CLUDED "'I d eal kit for b eginn e r o r g i ft f o r childre n

CALCULATOR
with STO P WATCH

6 F unc t io n s w ith % a nd m~morv

8 D ig its b ig g rlliln d isplev
· B u ilt-i n X' t al controlled St OP

wat ch coun t t o 1/ 1 0 of a second .
Speci.I P r ice O nl y

$16.50 Ea.

Q.30 V D. C. RE G ULATED

~
Us es UA 72 3 and ZN3055 Powe r

,. ;f- TR outp u t Can be adjustad fro m
. , I' 0.-30V.2 AMP. Complete \Nim PC
~ . , board and all e lectron ic parts .

.... . o wo:" SU". L Y $ 9 .50 each I- ..:.:;:~~:...:::::~..J..:::.:..:...;:.;,;~ ~.:...:~~_L .:...:.:.::.:.::=____!~

T ran Morme r l o r Pow .r $ u Pllly, 2 AM" z 4V " 2 $4 .5 0 u .
30 V DC Pan.l Me ie r $4 .20

/? 1W." AUDIO AMP
f ' . All parts a~e .p re asse m b led

~
'L . ., on a m in, PC Bo a rd

..,."p . Suppl y V o lt a ge 6~ 9 V D.C.
, t o SPECIAL PRICE $ 1 .95 ea.

2W + 2W STEREO AMP

.~~. ~ -
• -1!M ~;~" ~.
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30 MHZ LOW COST FREQUENCY COUNTER KIT
Feat ur es:

F r eq u en cy R an ge - 100 H z to 30Hz m in ., reso l u t io n 10 0 H z
A ll T T L Ci rcu it ry - N o te a rs in t h e e yes w h e n re p la cin g Ie,
F ET Inpu t Stag e - O ff e rs h igh in put imped a nc e
H igh Sensi t ivitv - 15mV t y pica l
xvret T ime Base -l 0M Hz for b e tter accu ra cy
On BOa rd Regulator-No exte rna l power su pp ly ne ed ed
A ll les Sock e t ed - Easy t o servi ce
Ea sy to Ope ra t e -No sw itch e s to flip 1
T in Plated & Sc re e n ed Boa rd - For easy as semb ly

KIT INCLUDES : Detailed Instructions (22 pages). All part s includi ng tr ansform er lease not availab lel.

COMPARE
and

SAVE!

"'IT _T_:f50_3 0,",

ONLY $16.95

PUT YOUR HAM GEAR OR CB IN YOUR HOUSE WIT H THIS SPECIALLY DESIGNED POWER SUPPLY KIT!
A lo t o f companies o ffered y ou t hi s kind o f power supply w ith very poor qua lity . Eithe r t he ripp le is too h igh or the output vo ltage
is not stable . $ome o f them even made the ir power sup ply with a zener diode and a res ist o r! No b ody has ever consi de red the safety
of your eq uip me nt. Wit h o u r kit. y ou can be su re of high quality an d you r eq u ip men t is p ro tec ted against an y fai lu re of you r power
su p ply by a bui lt in GV P ci rcuit.

K IT INC LU DES : Transf o rmer, PC Board , Laroe heat sink . Lar ge filt eri ng
ca pac it or an d all t he parts w ith d etailed inst ru ct io n .

( X ' fo rme r no t available)

6·DIGIT AUTO CLOCK KIT WITH ALARM

2·20V@ll .3AContinuouslyV ariablePow­
er Supply Kit . Kit Includes: P.C_ Board.
Transformer. Power Transistor. Heal Sink.
IC Regulator & alt the p;,orU with detailed
instruct ion. IU T • T .... U $12.95

HERE'S A MUST FOR THE EXPERIMENTER I

0.8" 4 Dig it Jumbo Display Alarm Clock Kit
Features : ;HIS

A. Fa irchi ld O.S" F SCSOOO Disp lay A rray A BIG IS
B. Fa irchi ld Su per-Chip - F -38 17 PC ONE'
C. P.C. Boa rd , T ra nsfo rmer , Speake r and all •

parts incl uded (tess ease l $1950
D. Det ailed Inst ruction s •

$19.95
KIT 'It T ' 13 02

~~a~~~~~~ i ld 0.5" FND 500 C x'rar time base
Series Display D. P.C. Boards. speaker. IC's

B. Display Boardmay be and all parts.
remota E. Detailed Instructions

WOW! LOOK AT THI S!
5V 10A Power Supply Kit for your

TTL Circuits!
Kit Includes: Extra Large Heat Sink. Pow-
er Tr.. IC Regulator. P.C. Board. with OV P
Circuitry. ...IT. T-:OO $11 .95
With Optional~. Rectifiers and
FilteringCapacitor. $14.95

50 mA
100mA

MINIATURE
DPDT

SLIDE SWITCH
.20 each

10 for $ 1 .75
100 fo r $ 15.00

PANEL METERS
2%" X 2%"

$3.00 150mA $3 .00
$3.00 300mA-..Jl.00

....:t, MULTI ·CO LO R LED INDICATO R

~
# Red-Green Colors In one LED
,.. with Plastic Housing

99¢ Ea .
\..~ Voltage 2V 20 MA per LED

3" GIANT SOLAR CELLS
T he larg es t , most powe rf ul solar ce llI//)
avail ab le. 0 .9 am p @ OASV. Can b e

ganged for h igher vo ltage or cu rrent .
S pe cia l for ju st $ 7 .95 e a.

10 fo r $ 69.9 5

MINIATURE TOGGLE SWITCH
J J SPOT Qn-Qff $1 .30 ea .
~ f\. DPD T G n-Qff $ 1.50 ea .

ii 1: ~ 3 PDT On-Qff $1 _7 5 ea .
~.n~ Mini-Size Rocker T ype
ft. l u1f a lso ava ila ble at the same p rice

COMPUTER GRADE
CAPACITORS

6,000 11 F 75V 4.50
10 ,000 11 F 50V 4.25
27 .000 11 F 50V 4.50
30,000 Il F 15V 3.50
36.000 IlF 30V 4.00
63,000 IlF 15V 3.95

100 ,000 IlF 5V 2.00

WIRE-WRAP TOOLS from OK
Hob b y wrao . 30 $5 _45
Hobb y Wrap - Model BW-630 Bat-

terv...Oc. (tess batt .J $30 .95

LED's
0 .20" R ed 25 c: 10 fo r $ 1.75
0 .20" G ree n 3De 10 fo r $2.50
0 .12S" R ed 20e 10 for $ 1. 75
0 .5 " FNO S0 3 C.C. $ 1.00
0 .5 " FNOS07 C.A . $ 1.0 0
O_S " FSC SOOO C.C . $ 5. 00

PRIME FROM ERIE
10-40p Min i Capaci tance T rim mer

7S ¢ ea. 101$5 .0 0

OPEN FRAME POWER SUPPLY
5 V @ 3A wi thGV P 1 15V AC

in p ut $ 11 .50

TANTALUM
CAPACITORS '
1~ 35V .1S
1 ~ 1 0V .15

3 .3~35V .20
1 0~50V .35
22 35V .25

CRYSTALS
1M Hz $4.50
4 MHz $4.50

10 MHz $4. 50

PLASTI C PUSH BUTTON SWITCH
J· 188 -1 Pus h O n - Push O ff
J· 188 -3 No rm ally Closed
J·18 8 -2 No rm ally Open

45e o r 10/$ 4 .00

TRANSISTORS
NPN -Gen erat Pu rpose 30 V 10 /$1 .00
PNP-Gene ra l Pu rpos e 3 0 V 10/$1 .00
2 N2 22 2 -8witch ing 101$1 .50
2 N3 0 55 -1S0W Power 101$ 6 _75
2 N6D59 -0 ar lingto n Power. $ 3.25 ea .

20A HFE l k T ypica l

CP U aoso«
ONLY $16.95

Specia l f rom T I
27 16 - 16 K E AOM

DNLY 539.9 5

BOURNS T RIMPOT
CommereialSingle Turn 2K 3305P

51.25 ... 10/$ 10 .00
Cermet Mil. Spe c . Multi·Turn 1K & 2K RJ24CX

$3 .00 ea. 10/$ 25 .00

INTER-eOM BOARD
Fully assembled.

Wor ks on 9 -1SV D.C.
2 speakers make it wo rk.

With Schemat ic
ONLY $3.00

$1.95

$4.25

POWER TRANSISTORS
MATCHED PAIR

MOTOROLA MJE2955 PNP
MJ E3055 NPN

10 AMP 60 VO LT 90 WATTS
52.25 PER PAIR

CLOC K CHIPS
MM5375AA $4.25 MM5375AE

60 Hz T ime Base rc MM5369

~
~

..L.:"II . _ _ )
SPECIAL OF THE MONTH

AN2 14-4 .5W Powe r Ie w ith spec . Supp ly vo ltage == 13 V $2.95 ea .
MHOO26 -5 MHz Clock Dr iver $1.95 ea .
6V 130m A A/C Adapto r/c ha rge r $1.25 ea.
0 .2 " · Red Fa irchild L. E.D. 100/$10.00
t a -otn Lo pr o IC Soc ke t 100/$16 .00
16 -pi n Lo pr o IC Socket 100/$17 .00

TERMS : MOfH!V 8Kk Gu.,.,,_
C ,", .. l F' . R£ S lO£NT S '"' 00 6'" " '"' ''11' 5 T AX

Plea, e add $100 10' POSl age ins iel<!' CaM .• $1 .00 10'
OUI 01 S tale. Overs ..... add 10" 01 o rde ' .

Min imum o o o ss.oo CO .D. $20.00 ($1.00 h¥ldlingl

f]
STORE HOURS : MOIl .·sat .. 10 .7

P H O N E 71 4 18 2 1 -0234

lnR~m..~,~~~J:~~~~~~:~~~%~t~i~~
T21 1 795 W. Lincoln A ve .• Suite L. An.h eim . c s. 92801
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SUPERIOR
QUALlTY-
Yet onlY $189.95

Model Pr ice Intermitte nt Co nt
l2CB4 $2i:l.95 2.5A l .5A
l03R 39.95 4A 2.5A
l04R 49.95 6A 4A
l08RA 79.95 12A SA
l08RM* 99 .95 12A SA
109R* 149.95 25A l OA
*Indicates model which has panel meterisl

I F Y OU'V E H EARD TH E NEW
HY - GA IN 2M H T, YOU ALR EADY
KN OW IT'S FA N TASTIC ! WE
H AV E THE M I N STOC K COM PL ETE
W IT H C RY ST A LS A ND AC C Y ' S

REQ UEST CATALO G f O R MORE DETAILS

R60-( ), 0.5-1 uV sens, incl VHF Converte r
and If / Audio Boards $64.95

R69- ( ), 0 .2 -0. 4 uV sens, inel P9 Pree mp,
VHF Converter, and If/ Audio . •. $69.95

Crystols fyVe stoc k common freq and wil l
g lad ly order specio ls). . . . .. . . . . . $5. 50

FAM OU S ""hll--f,iin'
ANTEN NAS "tJ-, ~d.
STOCKED IN,DEPTH

14AVQ 1O-40M Vertical $67.00
lSAVT 1O-80M Vertico l 97.00
lSHT 10- 80M Hy- Fower Vert 279.95
TH3- MK3 Tribonder '"' --.., 199.9 5
TH3- JR Tribonder 144.50
TH6-DXX Tribonder, 6 el ement 249.95
2 BDQ 80-4OM Trap Dipole 49.95
5BDQ SO- 10M Trep Dipole 79 .95
263 .. -....2M 5/ 8 wove Trunk Up 2S. 95
265 2M 5/ S wave Mog Mt 29 .95
2 14 14 el 2M Beam 26 .95

VHF MODELS FOR~NY BAND 28-240 MHz

UHF MODELS FOR ANY BAND 380-S20 MHz

R60-450, 5- 10 uVeconomy rcvr , inel UHF
Conv & IF/Audio Boords only . ••• $59. 95

RSO- 450, 2- 5 uV se ns monitor rcvr , in c ] UHF
Conv, VHf Conv, and IF/Audio . $84.95

R95-450, 0.4-1 uV sens rcvr, Inc! P15 Pre­
amp , UHF Canv, VHF Conv, and IF-Audio
Boards. . . • • • . . • • • • . . • . • • . • • • • • S94.95

Inexpensive DC POWER SUPPLIES

We have a lorge stock of these popu lar whips .
Pick the mount and whip which ore right fo r
you l All whips and mounts a re interchonge­
able . Request catalog for more informat ion.

1Jv', -1 50 5/8 wove 2meter whip • • • • . $23. 85
1Jv', -220 5/8 wave 220 MHz whip ••• 23.S5
1Jv', -440 Col ineor 450 MHz whip .. .. 23 .85
Q 1/4 wove whip 144-450 MHz 2.65

We have la rge stock of popula r antennas .
Coll ar write for quote or more information.

MM-IJv',-K Magnet Mount • • • •• •• . • $14 . 60
IJv', -K 3/4" Blind Hole Mount.. 6.35
GC -IJv',-K Gutter Clip Mount •• •• • . 14 . 60
TLM-W - K Trunk li p Mount • • •• • • • • 14. 05
AMB- K Trunk Gutte r Mount . . . . . 9 . 10

~en An tennas

TEST PROBE KITS...

RF POWER AM PLI FIER MODULES

• NO TUNING . VSWR PROTECTED
. 150 MW DRIVE . COMPLETElY STABLE

T80-1 50, 140- 175 MHz ,20-25W output,
wired and teste d, simply connect your
cables•• •. . . • .• •.• •. . . . • . • . . 579 .95

TSO- 450, 430-470 MHz, 13- 15W 79 .95

TE -3 RF Dete ctor Probe for VTYM, good
from 100 kHz to over 500 MHz

TE - 4 Direct Probe for ac/ohm s, et c .
TE- 5 DC Probe wIres for 11 meg input VTVM
TE-6 Blocking Capaci tor Probe for counter ,

signa l generator , etc.
TE-7 Wideband Dete ctor Probe for scopes
TE-8 High Z/ low Capaci ta nce scope probe

200 M W EXCITER MODULE KITS

T40- 11 Eleve n Channe l Exciter for 2M ,
6N., or 220 MHz• • • • • • • • • • • • • $39.95

T40- 1 One Channe l Exciter . • • • • 34 .95

T20 Tripier /Driver Modul e Kit, 150 mW
2M input, 200 mW 450 MHz ou tput $19.95

"

$5.50

RA N G E

20-S3MHz
83-190 MHz
220-230 MHz
Give exact Freq ,

P14 WIT $ 19.95

RAN G E
26- 88 MHz
8S- 172 MHz
172-230 MHz
Give exact freq .

MO DEL

PS-30
P8- 150
P8-220
.'6 (W/f)

MO DE L
P9-30
P9- 150
P9- 220
P14 (W/f)

P9 KIT $9.95

PIS KIT $15.95
P35 WI T $34.9 5

_ Available for
ony bond
380- 520 MHz

• 20 dBga in

_ fo r 432-4 35 MHz ssb, alv, OSCAR, 450
MHz fm, oircroft , com' l, et c•• Economy
conve rter _ Use with PIS Prea mp for opt imum
performonce • Ally i-f 10-160 MHz

VHF AND UHF CONVERTERS

Recommended for mounting inside t ranscei vers
- only 1/2 x 2-3/ S inches

Premium model where space permits ­
1- 1/2 x 3 inche s. ldee l for O SCAR!

MODEL C25 VHF CONVERTER KIT (shown)
$25.95

• Models for 2M , 6M, 10M, 220 MHz, clr­
craft , com'l , etc .• Stabl e cascade rf stage
.0.3-0.5 uV sensiti vity. 10- 20 dB goin
• Compoct 2-1/2 x 4-1/2" pcb . Any i-f
10- 50 MHz • Featured in HR mag orticle

XTA l (ei ther of above)

MODEL U20-450 UHF CONVERTER $19.95

• Low noise FET
front end

• All common i-f's
• Grea t for OSCAR!
• low power drain
• Crysta ls avoil able

for any desired freq scheme

182 S BELMON T RD., ROCHESTER, NY 14612

• CALL OR WRITE NOW FOR FREE CATALOG OR
TO PLA CE YOUR ORDER!

• PHONE 716'6 63-9254, 9AM-9PM EST DAIL Y.

• Use your credit card or C.O.D.

• Specify operating Ireq . Add $1 Shipping and.~ andling.
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GET YOUR

NEW
RADIO AMATEUR

CALLBOOKS
The U.S. Call book has over

300,000 W & K list ings. It lists
calls, license c lasses, names

and addresses plus the many
valuable back-up charts and

references you come to expect
fro m the Call book.

$14.95
PLUS SHIPPING

' .~ '" "

• Internationa l Rad io Amateur Prefixe s!
• Rad io Amaieur Prefixes by Count ries !
• A .RR .L. Phonet ic Alphabet!

• Grea t Ci rcl e Bear ings and Cha rts!
• International "Q" and "z" Signals !
• Worl d Standard Tim e Chart s!
• Inte rnational Postal Intcrmatic n!

• World Pref ix Map !
• F.G.C. Exam ina tion Poin ts!

• Where to Buy '
• Teleg raphers ' Abbreviatio ns!

• OX Operatin q c ooet-
• A.R.R.L Countries List! -..
• At You r Service - Amateur Radio Deale rs!
• OSL Manag ers Ar oun d the World !
• Wor ld Wide dSL Bureaus!
• Census of Rad io Amat eu rs ?l l he World !

• Tele g raph Co des!
• AMSAT - Oscar Users Directo ry ! _-"• Slow Sca n Te levisi on D i rec ~o;y!

• Reci p roc al Licens es!

• Hawaii Includ ed '
• Many Ot her Features!

$13.95
PLUS SH I PPIN G

" ' "
' . ....,.

.....~ .•.

""""

" " ''''

"""

Respected worldwide as
the onlicomplete authority
for radio amateur
QSL and QTH information.

, Save $1.50 order both .send $30.40 ~
J '.~--<, 01.;/j : : __~ -

. ORDER FORM " .

See your favo rite electronics
dealer or write direct for free
catalog to the publ isher.

Item Pr;<e [a<h Ship ping T <> I~1 Pr ice

0 U · S . CALLBOOK $14.95 $1 .50 $16.15

0 FOREIGN CALLBOOK $13.95 $1.50 $1~.45

Illino is res iden ts on ly add 5% sa les ta x - --- - -

_ _ ___ _ ___ _ _ _ _ _ _ _ _ __ Tol~I _
NJ m e_

Add less .. _

Signature' _

City _

- Ta u l
.srate Zip, Enclosed _

o M a st er Charge Interbank # _
Expirati on dat e' _

Charge : 0 BankAmericard
Credit card #. _

RADIO AMATE UR 116 kca 00 INC

~' Dept. B 925 Sherwood Drive
... l l k. 8luff. 11I. 60044

R 1
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THE FUTURE NOW!

FM 2015 RIIKDKI•••

All Solid State CMOS PLL digital synthesize d - No Crystals to buy! 5KHz steps ­
144 - 149 MHz-LED digital readout PLUS MARS-CAP.*
• 5MHzBand Coverage - 1000 Channels (instead ofthe usual2MHz to 4MHz - 400
to 800 Channels). 4 CHANNEL RAM IC M EMORY WITH SCANNING-MULTIPLE
FREQUENCY OFFSETS - Electronic Auto Tuning. Transmit and Receive-Internal
Multipurpose Tone Oscilator-R IT-Discriminator M eter. 15 Watts Output - •
Unequaled Receiver Sensitivity and Selectiv it y-15 Pol e Filter -Monolithic Crysta l
Filter and Automatic Tuned Receiver Front End-COMPARE!. Superb Engineering
and Superior Commercial Avionics Grade Qu ality and Construction Second to
None at ANY PRICE.

INTRODUCTORY
PRICE

$3990 0

. -.......
• FREQUENCY RANGE: Receive and Transmit: 144_00 • INTERNAL M U LTIP URPO SE TONE OSCILLATOR:

to 148.995 MHz, 5KHz ste ps(1(X)()channels) ." MARS- 1750Hz lone burst for "w histle on ope ration " and sub-
CA P.· audi ble to ne ope rat ion possible by simply add ing a

• AIRCRAFT TYPE FREaUENCY SELECTOR: large capaci tor across the terminals pro vided Internal 2
and sma ll coa xially m un ted knobs select 100KHz and posit ion switch for auto matic, and manual operat ion,
10KHz steps respectivel y. Sw itc hes c li ck-stop ped with to ne bu rst of sub audible ton e 'PL - adjustable 60 -
a home pos it ion facili tate fr eque ncy cha ng ing without 203Hz (100Hz provided ).
nee d to view LED'S while dr iv ing and pro vides t he _ RIT CONTROL: Use to im prove clar it y when
sigh t less amateu r with fu ll Braille d ia l as sta ndard com act ing sta t ions with off f requency carrier.
ecutoment. _ MODULAR COMMER CIAL GRADE CO NSTRUC·

- FULL AUTOMATIC TUNING OF RECEIVER FRONT TION: 6 Unitized modules eliminat estraycouplingand
END AND TRANSMITIER CIRCUITS: DC output of . facilitate ease of maintenance . _
PLL fed to varactcr d iode s in all fr om end RF tuned . _ A CCESSOR Y S OCKET: Fully wi red for tou ch to ne,
ci rcui ts provides f u ll sensiti v ity and opt imum phone pa tch, and other acce ssor ies . Inter nal swi tch
intermodu lat io n rej ecti on over th e ent ire band . A PC connects rece ive r out put spea ker when connector is
(AUTO POWER CONTROL) - Keep s RF output co nst ant not in use.
from band edge to band edge and helps keep spu rs _ MULTI.PURPOSE M ETER: Discriminator Me ter ,
dow n. No other amateur un it at any pri ce has th is Provides " S" read ing on rece ive and pow er out on
feat ure w hich is found in only the most sophisticated transmit .
and expensive airc raft and com me rcial transce ivers. • RE CEI VE : Better than .25uv sens it ivity. t.5 pole fi lter

- TRUE FM: Not pha se modulat ion - for superb as w ell as monolit hic crys tal f ilter and automat ic tu ned
emphasized h i-fi audio quality seco nd to none. LC ci rcui ts provide superior ski rt sel ecti vi ty .

• 4 CHANNEL RAM SCANNER WITH IC MEMORY : - HIGH LOW POWER O UTPUT: 15 w at ts and 1 watt -
Program any 4 freq uenci es and reprogr am at any t ime, switch selected-low power may be adj us ted anywhere
using th e front pan el cont rols-scan all or part of t he between 1 and 15 w atts-fu lly protected-short or open
memory-search fo r occupied (closed)channe l or vacant SW R.
(open) cha nne ls-with intern al Ni-Cad to retai n _ OTHER FEATURES: Dynamic mic rophone-mobile
memory . (No diode matrix to w ire or change). mount -ex terna l 5 pin accessory jack-speak er jack- and

- MULTIPLE FREQUENCY OFFSETS: Thre e pos ito ns much, much more-s ize 2Yi x 7 x 7Yi. All cords. p lug s,
A ,B,C. provided for insta ll at ion of opt iona l crvsters: fuses. m icrophone hanger . etc. included .W eight 5lbs.
EXAMPLE - 1 M hz off se t. Dupl ex Freq uency Off set
Built in • 600 Khz plus or min us 5 Kh z steps . plus
simp lex, any frequency .

Manufactured b y one of the wo r ld 's most dis tinguished Avionics manufacturers, Kyokuto Denshi Keishe. Ltd.
First in the w orld with on al/ solid state 2 meter FM transceiver.

AMATEUR-WHOLESALE ELECTRONICS
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U .S . DISTRI8UTOR

Deal er Inquires Invi ted .
Please order fr om local dea ler or d irect jf
un avai lable.



Features:
Custom computer grade commercial components, capacitors. and tube sockets
manufacturedespecially for highpower use-heavy duty l QKwsilver platedceramic
band switches ' Silver plated copper tubing tank coil - Huge 4" easy to read
meters-measure plate current, high voltage, grid current. and relative RF out·
put - Continuous dutypower supply built in • State oftheartzenerdiodestandbyand
operating biasprovides reduced idling current and greater output efficiency ' Built in
hum free DCheavy duty antenna change-over relays - AG input 110V or 220V AG,
50-60Hz · Tuned input circu its ' ALe-rear panel connections for ALe output 10 ex­
citer and for relay control - Double interna l shielding of all RF enclosures· Heavy
duty chassis and cabinet construction and much. muchmore.

The New Sigma XR3000D
Linear Amplifier
Compare! e

Introductoryprice

$789
2 Day Air Shipment
Anywhere in U.S, 535
AlaskaandHawaii Slightly Higher

• Full band coverage 160-10meters including mars.
· 2000 watts P_E.P . 55B input. 1000 watts inputcontn uous

duly, CW, RTTY & SSTV.
• TwoEirna c 3-500Zconservatively ratedfinals.
• All major HV and other circuit components mounted on

single G-10 glass plug in board. Have a service problem?
(Very unlikely) Just unplug board and send to us.

• Heavy duty commercial gradequality and construction sec­
ondto no other unit at any price!

• Weight: 90 Ibs. SIZe: 91'2" (h) x16" (w) x15¥''' (d).

Introductory Price

HOLIDAYINTRODUCTORYSPECIAL!
New! Sigma Model AF250L
Deviation/Modulation Meter

Features : $169
Extremely stable local oscillator for easy measurement of HF, VHF, and UHF bands
employinq negative feedback. to insure extremely high stability ' Easy to read,
accuratelinear scale ' Direct off theair signal measurement capability. 9 "

Specifications: II. 1\IJ
Frequency: 1.8MHZ·520MHZ/3 range select IA. B. C. EXT). A range: 26,5 MHZ·4DMHZ . B range 4BM HZ·6DMHZ, C range: 14DMHZ·156MHZ.
EXT. range: 1.8MHZ-520MHZ (Need Signal Generator) ' Generous overrances- lnput level:(l) Through type input level: IW-200W (RF Input Ter-
minal) , (2) Direct input level: More than BOdb /500hm Impedance ' Ampntuuernooutauon degree: 0-1OD?k ' Frequency deviatlon:
0-20KHZ• Accuracy: +1-3% of full scale' Intermediate frequency: 10.7MHZ· Local input frequency (EXT Range) ' Measuring frequency
+/· I O.7MHZ · RF Attenuator: 0·6Ddb variable- Audio signalOSCillator: (I ) Audio Freguency-I ,ODDHZ (I KHZ), (2) Output level- Morethan IV
RM5· Power Source: AGl17V · DImensions: H-5lf2" (140mm). W-1 Olfl ' (260mm), D-7Y4" (184mm) • Weight: 7lb s.

I-~l <i\. ~l

~ ".~
_1't7l III \. -_•. -

... ., ...... ~ !!i --"'-
M OO_I,.. AI' 2000 • \t'

Cal PWR Sca les 200W-2000W Freq Range3.5-150MHzPleasedonotcon­
fuse the RF200Q with similar appearing lower priced units. RF2000 is an
individually calibrated professional quality instrument. Unequaledat many
timestheprice Size T' (w) x21'2" (h) x2'13" (d),

!!

\11. "I'

~e
$29
IntrodLl WHYPrice

Sigma RF·2000
SWR & PowerMeier

NEWCOE HAM III ROTATORS
Reg. S159.95-S125

AMATEUR-WHOLESALEELECTRONICS

Newl NyeViking
Model MB·11 3,000 Watts_$285

Anlenna ImptdanceM alctllOg Network. Cop­
per nbbon·",ound. Silverplatedvanablemoue­
tor . Heavy lluty 700evoll vaname output
caeactc r. 10,000voll fixed caoaceors. Silver
plated RF conductors. l arge preosion. easy­
to-read dials. 360" reaocur Overload protec­
l ion lor $WRmeter

arB-
Alias 210X·215X and350·XL
F'lu.e write for , p e<:ial
bo nu$ en d ec ke .. o lf ....-."MlhU~ICUD•

Standard New 2MeIer
FM Transceivers
Model SRC 146A Special Sale

I
SRC 146A ,.. . .. - $314
4 Xlals 34 94 and94 94 _ NC
USA2 Il eluxe BaseChargee $47
PT3644 lealherCase $12
AT 19Rubber Ani and Whip $10
ut -cacs . . . . _ $30

Reg $413

NEW!!! Touch Tone pad Our
complete ly wi red and Pflce$2S9
ready to plug m-$69.00

IIKDKI SPECIAL SALE MARS

FM 144 Accessories
CliP' ncucn Kil-Any Frequency,

AnySphl S12
FMps·4Q Regulated AC PS S<9 FMOF-l unset nptron Klt- 2
FMTP., Touch Tone Pac S59 ExtraPcsmens. Cryslals Requlre<lS to
FM";P·2 Touch Tone PadWith 10Numtler FMOF-2 ~ I MHz Offsel Oouon Kil

ProgrammableMernaI)' S99 (No Crystals ToBuy) S10
FMMC· l M I ~r opho n e Wllh BUilt-in FMI H Sub Audible Tone 1100 Hz-

Touch Tone Pad SS9 I\{\luslanle67203 Hz) SIS
FMTD· I Private CallDecouertal useWitt! FMAT·1 ' '2 Wave ponanteAntenna tor

andPtoqrarnmed b~ Any roucn Hotel. MOlel or Apanmenl $i95
TonePad szs ExtraDCCord & Plug .S3 50

SC· 12A Audible Tone EncoderDecoder 565 ACCSocket 5 Pin Om Plug st 50
FMSC-l Scanner -Random, Any Range S99 Owners Manualtfr traj $500
FMSC·2 Scanner-Programmable 14 Service Manual S200

Channels S55 MounllngBracket (hllal $6 00

8817 S.W. 129thTerrace.Miami, Florida 33176 ~=ii~ll~
COURTEOUS PERSONAL SERVICE-SAMEOAY SHIPMENT · Prices subject to change Without nonce.
Telephone: (305)233·3631 • Telex 51 '5628 ' SioreHours: 10·5 Mon.·Fri. A 21
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N';;...~rPlus-;te;;' tuner & amp . 4 watts ~

RMS per chan nel. Su per-slim u nit mea- g
sores o nly 2'h"H II 12'h"l II 8"0. Con- ~
trois includ e bal., tone. vet-on/o tt, AMI
FM/ FM stereo AFC/Aull . selector and ~

tu ninq. Dial has red need le and black a
face with no markings. Sh. Wt. 6 l bs . :::j
7HU7 039 7 . . . . . . . . • • . • $18.88 each n

>•a
>o
o•
~•o

AM/FM stereo
TUNER /AMP CHASSIS

only S18:81!!

THE G I A NT BI.F CATALOG. CI RC L E THE R EADER SERViC E CA R D FO R OUR CATALOG

were c losed ou t! His loss your qain! Kits
are 1st q ual ity, all U.S. made. Cabinets
are vinyl-clad with pre·c ut ho les, grill
cloth is included. Perfect for those do- it ­
vcurset t-ers ! Two ty pes of kit s available :

SUPER SURPLUS SAVINGS!

Super ca binets , size 2 1x12xS" . Includes
8" woofers w/wh iuer; 4" dome tweete rs;
crossov ers; damping; hard ware & inst ruc ­
t ions . Systems sells to- $ 198 if bought
reedy- to-co. B&F kit price onl y S69 .9 5
per pa ir . Quality need no t be cost ly !
7Z U70283 .. ..14 5 Lbs.) . $6 9 .95/pr.
Kit No . l /C ABINEiS Only (45 lbs.l
70870 197 S25.00/pa ir

Line Printer

More SPEA KERS & COMPONENTS
... are available throu gh our catalog!

SPEAKER SYSTEMS
KI T No.2

Com puter su rplus erose -oct on Singer ­
Friden Md. 52 line printer . 100 lines per
minu te w ith 13 2 characters per line ma ll.
The printer is connected to a system com ­
pu ter throu~ an inpu t/o ut pu t channel
and may be located up to 2,000 w ire ·feel
from com pu ter using a 2·w ire line . Uses
sta ndard co nt inuous paper forms, with up
to 5 cop ies and I ori ginal. Power : 115V,
60 Hz ; 6 amps . Sue : 30" W II 27" Dp II

38"H.
These units were wor king & go ing units

when taken out l ,f service . Sh ipped only
on an "A S IS" basis. You shou ld be ab le
to put thes e on line wit h a minimum of
wor k, and then you have a $3,600 line
pr inter wo rking for you at less than 1/5
t he cost . Shipped via tr uck fre ight co llect
to you , F.G.B. Peabod y, Ma. 0 1960 .
7SF70298 , , , . , , , , , . , , , , , $ 650 ,00

DATA MANUALS, wh ile they last .
;~ F70298 -~ .. . . , .. , , , , . , , $4 5 ,00

Also available are a few damaged u nits,
which have broken glass cove rs. Damage
appea rs to be cosm et ics o mv . Save Sl00 .
7SF 70299 . 5 .0

Fanta st ic cabinets desig ned for direct
d ispers ion of hi~ frequency socoos and
wide dispen ion of bass tones. Size : 1])1
10'hx9 'h" . Sold wit h 8" WOOf'!fS , 4"
dome tweet ers, crossovers & inst ruc tions.
7ZU70 242 . (35 Lbs. l . . .$4 9 .SO/pair
Kit No . 2/CAB lNETS Only 125 Lbs .)
70B70200 . .S25 .00 /pa ir

Bu ild you r own and save! Th ese kit s are
made up of quality com po ne nts in tend ed
for use by a big-name mfr . (who we can't
mentio n ). Over 52 ·m illion in inve ntories

SPEA KE R SYSTEMS KIT No.1 Our delu xe model ...

SPEAKER KITS

oto 20
DC AMMETE

Dua l chamber ionilatic:l-de t~f$ ~nse
ti ny air-bo rne par ticles o f combUstion in
a fire 's earlies t stage ' even before th ere's
smoke . Opera tes on 115VAC. u t.usteo .
Sh . Wt. 3 l bs . , 7MI7034 9 . . 24 .88

HONEYWEL
SMOKE

ALARMS

•
; l arge 2·3 /8 " square see- thru plast ic COI/'
0:( ered meters, Ex ter na l resist or req. Sup er !
~ $h . Wt. 8 oz . , , .7W70343 . $2.00 ea.

••

12":
· Video
· Monitor
• Th is solid sta te mon ito r will di splay 80
III characters II 16 lines for a tota l o f 1,280
:> char acters Th ese are ready to attach to

~ i~~~~~~~~:~ ~~P~~~~ ' 750~~~t~o~~
u co-ax co nnec tor . Dty . ltd . used and
.;j !J.laren teed . $h . Wt. 35 L bs.
~ 7HU70398 . . •.. 56 8.88eam

~••a••u
:•
~
x•
z•U••••o
z•o
•
~

Singer/Pet"tec systems with d isplav- sta .
non, keyboard , 7 track magnet ic da [
reco rder, cont ro ller, etc . Singer closes
ou t its computer products division and
these unit become surp lus! The ir loss
($4 60 ll1()f> 1 is your !/iIin .. , you can buy
th is super recorder for pennies on a del­
tar. The y are late des ign models of recent
m fg_ . and are st ill being serviced with

PLAST IC CAB LE CLIPS
Unique 12" str ip , self-stic k bac king, ~..

h igh. Use whole or cut int o smaller parts
to give u p to 24 . 'h"cable clips. Handy l
Sh . Wt. 8 oz . . 7 K70 354 , $ 1.25/2 str ips
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CT' SO frequency COllIJfer

1'6 5.3 1 0 lieS.'

-
UT ILIZES NEW MaS-LSI CIRCUIT RYkit

Frequency
Counter

95579
You' ve req ue s t ed it , a n d n o w it ' s h ere ! T h e CT -50 f reque ncy

cou n ter k it h as mo re features t ha n c o unters se lling for twice t he
p rice . Mea su ri ng fr equenc y is n o w as ea s y as push ing a bu tton, t he
CT-50 w ill auto m a t ically pla ce t he d ecimal point in all m od es , g iv ing
you q uick, rel ia bl e readin gs. Wa nt to use t he CT-50 m obi le? No
problem , it ru n s eq uall y as w el l o n 1 2 V d e as it does o n 11 0 V ac.
Want su per a cc u racy? Th e CT · 50 use s t h e pop ul a r T V colo r bu rst
f r eq . of 3.5 7954 5 M H z f o r t im e base. Tap o ff a co lo r T V w i t h o u r
ad a pter a n d get ul t ra accu racy - .0 0 1 ppm ! T h e CT-50 off ers
professi ona l q u a l it y a t t h e u n h ea rd o f pr ice of $79 .9 5 . Order yours
t o day !
CT-50. 6 0 MH z coun ter k it . . •. . _ . . . . . . . $ 7 9 .9 5
CT-50 WT, 6 0 MHz cou nter . w ired a nd test ed . 1 59 .9 5
CT-600, 6 0 0 M Hz oresc ater optio n fo r CT ·50 , add 29.95

SPECIFICATIONS
S e nsit iv ity : le ss than 2 5 m v.
F req ue nc y ran ge : 5 H z t o 6 0 M Hz, tvpicatt v 65 M Hz
Gat erfrn e : 1 seco n d . 1 /1 0 second , w it h au t o m atic d eci mal
po int positio n ing on bot h d irect and ores cel e
D isp lay : 8 d ig it r ed L ED _4" he igh t
Accuracy: 1 0 p p m , .0 0 1 ppm wit h T V t im e b ase!
Inpu t : B N C, 1 m e go h m direc t . 50 O h m w it h p rescal e opt ion
P o w e r : t 1 0 V a c 5 Wans o r 1 2 V d c @ 1 A m p
S ize : A pp ro x. 6" x 4 " x 2", high qua li t y a lum in u m case

Co lor burst a d apte r for .00 1 ppm acc u ra cy

CB·l , kit , . . , , $14 .95

COLOR"ORGA N/MUSIC LIGHTS
See music come euvet 3 di fferent lights flic ker
w it h mus ic or voice. One light for low s, o ne for
t he rnid-r ange and one for the highs . Each
ch anne l individu ally adj ust able. and drives up
to 300 wat ts. Great fo r pa rt ies , ba nd mus ic.
n ite clubs and mo re.
Com plete Kit , ML.1 _. . _. $7. 95

LED BLi NKY KIT
A grea t attent io n getter whim alternately
flash es 2 J umbo LEOs. Use for nam a badges,
butt ons, o r wa rning ty pe panel lights . Runs on
3 to 9 volts.
Co mplet e Kit . . . . . . .. . .. . .• . . • • • • • $2.95

DECADE COUNTER PARTS
Incl ude s: 7490A , 74 75, 744 7 , LED readout ,
curr ent limit resi sto rs, and instructi on s on an
easy to bu ild low co st frequ ency counter.
Kit of parts, DCU- 1 • . .. . • . . . . . . . . . . . $3.50

SUPER-SNOOP AMPLI FI ER
A su pe r-se nsit ive am p lif ier w hich w ill p ick up a
pi n drop at 1 5 feet ! Gr ea t fo r m onitori ng
ba by ' s ro om or as a ge nera l pur pose t est
a m pli f ie r. F ull 2. wa tt s of output.....cm s o n 6 to
12 vo lt s, us es a ny ty pe of m ike. Requ ire s 8 -4 5
o h m speaker.
Compl et e Kit, BN -9 . . . .. . . . . . . . . • . • $4 .95

SIREN KI T
Produces upward and downward w ail char­
ac te r ist ic of police s ire n . 5 watts a ud io o utput,
runs o n 3-9 vo lt s. us es 8-45 o h m spea ker.
C om plet e Kit. SM -3 . . . . . . . . . . . . . . •. $2 .95

FM WI RE;l ESS MIKE K IT
T ra nsm it up to 30 0' to a ny F M broadcast rad io,
uses any t y pe of m ik e. R un s o n 3 t09 V. T y pe
F M· 2 h as added super se ns it ive m ike preamp .
FM· 1 $2.95 FM-2 . :-: : ' . . $4.95

TO NE DECODER KIT
A com~ele ,one <Joocodor on ••;ngl. PC a"""d.
f • • , U'01: 400-5000 Hz oclj...,.,le ' requency
rartOJt.....Iug. ' '''I th fion. 567 IC. Useful 10'
,otICh ·, on. docodi "!l . I" .... b tl' ' ' d., ectK>n . fS K
demod• • ,g""ling . iJrld mon y 0 ''''' 01.... Use 7'0< 12 bUll "" l e>uch '"". dec:od ,n9 , Ron . o n 5
' 01 2 ....11•.
C"mpl.l. Kil. TO ·' . . . S4 .9 5

Compl". tr ip le regu lated powe' , up ply peo ·
vide. Ita 'i ab le ±15 vol u a1 200 mA and +5 _011,
.. 1 Am p. 50 mV lead , egu la, io n GOO d 1,ll... i"ll
ond """II , in . Kil I... " ,n" o, m... A.-qui,,,,
6· 8 V U l Am p • ., d 18 Ie> JO VCT .
C"mplOlOKil. I'S-JLT . . 56.9 5

POWER SUP PL Y KIT

S,49 .9 5
239 .95

6. 9S

$ 1 1 .9 5
1 0 / $ 1 .00
101$ 1.00

31$ 1 .0 0
3 / $ 1 .0 0
3 / $ 2. 0 0
3 / $2.0 0

.75

A U TO ,DI M M ER
SU iO

FERRITE BEAOSf----- - - --------i

-

w it h in fo a nd spec;s
15/ $ 1.00
6 h o le Balun Beads
5/S1 .00

A o , o m." • • "y '"" U'"'
.. ""' .. I.. 'o''' n... .., ' ood,"'" 10. mb,"" Ii_h,,.,,,, ,
F"' ''C ' ' C" ' C , ,,,, k

, .. . 50 fS2.00

CA LE NDA R ALAR M CLOCK
Ha. e v,, 'y j"al u' e o ne could "" eo u k f o ,.
K !l inclu de< eV~'Ylh i n G h cePI case,
build it in te> waU , " a f ion ", """n c a"
FEATURES:

. 6 D ,go 5~ H;g.. L f D . ' 212. Ho o. f "' ..... '
• CO..""", "'" mo Jdoy . Snoo.. b~"on
. T, .... 2~ H.,..'A ...m . ?OOl <n ,o <l""' ~u , '

~.:.:'::~ ..... . up .. ,th bo~' ,n on c n ...

Compl",le Kit . 1105$ case.
OC 9 . . S34 .95

1N91 4A ty pe .

TR A NSISTORS
M R F ·238 3 W/ V H F
NPN 2 N39 04 t ype
P NP 2 N 3906 typ e
NPN P o we r Tab 4 0VV
PNP Po w e r T ab 4 0W
F ET Mf>F- 1 0 2 type
UJ T 2 N 2 6 4 6 type
2 N305 5 NPN Pow er

VIDEO TERMINAL
K IT $149.95

CAR
CLOCK
K IT $27.9 5

' 2.·24""""2 v " " " C ".. OC. H,'" A« ~,o<y I' m,n ut.;mo ", ~ '

. 6i~mb<l.'· · u o '._~"
• ~ '''' . no "",.. ,t y h OO' _

. 0"0'" b'....' ,y"h '.~ , """. c.,.,. m" . n, ,"9 bO ..,••, ,""'"dod
· Supe' In" ' uct . m ,
CQm "' ",~ K" . OC ' 1 $2' .9 5

TH32 16 K"
THn'6, A 'od .n<! T.,' ed
V O ' . v ' 0 R F "' Odut~, ,,, K , t

A <0_ "" !o • •o_~ PCco"" ,~., "'''0'' " o~.. ~n ASC II
Ooty"""d . .... T V .., '0 __ 0 <00"""" ,n,o,o< '''. """.." ""
' 0' «Cft'~<t.on ' 0 , ,,.. moe 'OO ''''''''''' ...n<h,o no .........' ..,• . ' "
"...~, , ... , "'.. . ' . ,' ..... S • .,. , "'o"'Y . c" " " , on " o" " .."" on<!
ooud '~"n I"" ' 0 96 00 boool. 2 0_ ' 01 32 "",,0><"" by ,~ IOn.,.
' .... ' 0 . M ',om <no""'". 'om"~'.. "no ' ..bo.." 00 ..0<0<1 <O"","
ond o .g. <on" " I. p O' ''y " '0' <1"01 n<l ,,,n"O l, "" ·on
,n"..",.""n. ,"" GO ·c~ .,o< l<. AX n .",pl , ,10, 0 'VP 'hoo

'0""" . Koy""" "" O"'OY,", "' "" 01 "o' "' P' OO' . '0''' '' . ' ooco•."""
' oed,. ' 0". I' , . ' • • d" ho"'e . ,o '",n, "'''"'" A', O " .." pooo. clea"
'0 cnd of " " 0 , , .."'" p • • • 1 0 ' 2 . , . ",h h o'" 00 ' 0 m"",m y . Th .
e" " "",.."., ~ yO'" ., '~ O 'Q ' 9 00 "'0 " M 0 " ' 0 "" " "K1..d 1&
o h m ,ompo ~t. "'''<'0

... . 10/ $ 1.00

PC Boa rd
$ 2 .9 5
T ran sfo rm e r
$ 1.49

RE GULA TOR
7 8MG $ 1.49
309 k .8 9
3 09H V .9 9
3 40K -12 ,"\' 9 9
7805 s.0 .8 9

; ~~ ; 4- : ~;
7 8 1 8 .89

7410P·AMPSPECIAl

1OOV,1A .

F;M:tor y prime min; d ip wit h both
Xero " a nd 741 part n u m be,s

10 for 52.00

30 watt 2 meter
Power A mp

T he fa m o u s FIE cla . s C p o wer
a m p no w a vailab le mai l ord er! Fo ur
wetrs in fo r 30 Wa t lS out. 2 in for 15
out. 1 In f o r B o u t , inc;redi b le va lu e,
com pl e te toV ith all Pa ri S, ins truc t io ns
and detai ls on T -R rela y _ Ca se no t
incl ud e<L
Com pl et e Ki t . f'A · 1 $22 .9 5

CLOC K KIT
6 digit 12/24 hour

O oos no t
inc lude boa rd
o r t ra nsforrne r

LINEA R
555 S . 5 0
556 . 7 5
566 1.49
5 67 1.49
1 4 5 8 .50
L ED D R IV E R
754 9 1 . 5 0
7 549 2 . 5 0

$ 2 .95
.3 5
. 7 5
.79
.3 5
. 5 0
. 5 5

3 . 5 0

FNO 359 . .75
FND 5 10 1.25
DL 70 7 1.2 5
HP 7730 . 1.25

. . . 4 .25" x 1.1 25 ' ·

DlO DES , l KV .2 .5A 5/$ 1.00

5 31 4 Cl oc k
7 4S00
7 4 S112
7447
7473
7475
7490 A
7 4 143

W ant a c loc k t h a t
lo o ks g ood e n o u gh f or y o u r

l iv in g r o om? Fo rge t t h e com ­
pet ito r ' s k lu dges and try o ne o f

ours! Feat ures ; jumbo .4 " digi t s ,
P o la ro id lens f ilte r , e x tru d ed a lu m in um

case av ail a b le in 5 co lo rs, quall t v P C bo a rd s
a nd super in s t ructions. A ll p a r ts are incl u ded, no
ext r as to bu y . F ull y guarant eed . On e t o t wo h ou r.
a sse mb ly t ime . Colors : s ilve r, go ld , bl a c k . b ronze ,
b lue (spec ify) .
Cloc k ki t , DC-5 _ _ . . __ _ _ . $22.9 5
A la r m c lock , DC-B. 1 2 h r o n ly . . . . . . . 24.9 5
Mo b ile cloc k . O C·7 ... _ . _... .25.9 5
Clock k it w it h 1 0 mi n 10 ti mer . OC·1 0 . . . 2 5 .9 5
Assemb led a nd tested c loc ks a va ilab le . ad d
$ 1 0 _0 0

DC4 Featu res ;
e 6 d igit .4 ' · LED
e 12 or 24 for ma t

Extend the rang e of your
c;o u nte r to 60 0 MH ~ . Work s w ith
a ll c oun ters . Less than 150 m v
sensi t ivity . Spec i f y + 10 or +'00
Wi red. t es t '"<l, P$- lB $59 .9 5
K it, PS- 1 B $44. 9 5

600 MH z

PRESCALER

CHEAP CLOCK KIT $8.95

LED O I$P LA YS

~...
RB
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VARIABLE POW ER SUPPLY
• Continuously Variable from 2V to over 15V
• Sho rt-Circuit Proof
• Typical Regulation of 0.1%
• Electro nic Current Limit ing at 300mA
• Very Low Output Ripp le
• Fiberglass PC Board Mounts All Components
• Assemble in about One Hour
• Makes a Great Bench or Lab Power Supply
• Includes All Components except Case and Meters

rc or FEr's WITH
$5 & $ 10 O RD ERS. t
DAT A SHEETS
WIT H MANY IT EMS.

21)1$1 MPF10%20OMHz RF Amp 31Sl
15/S1 40673 MOSFET RF Amp 51.75
251$ 1 LM324 Qu od 741 01' Amp .9 4

4/5 1 l M376 Pc. Vo lt R .~ mO lo 55
61S1 NESSS Timer mOlo 2/$1
6/51 l M723 2·37V R~ DIP 31$1

.69 lM741 Comp 01' Amp mOI l' 4 /$1
6/$1 I..M 1458 Qu. 1741 mO Il' 3 /$1
61$1 CAJ0865 Trons Arrav DIP .55

$5 RC4 1950N l I5V/SOmA mOll' 1,25

'" * SUPER SPECIALS: ~

RF39 1 RF Pow. , Amp T, . n,1$\O' 10·25W . 3·30MH! TO·3 $5 ,00
555X Time. l ~ , ,' h , Oiff" ,,,nl pjno.. t 1'0 '" 555 {w/d ala) 31$1
RC4194TK Ou~1 T,.ek;n; Rog..loto, '0.2 to 30V Ii 200mA TO·66 $2 ,50
RC4195TK 0 ... 1T,ock jnS R.sul. to, , 15V to100mA ITO·56) $225
8038 W" . ' o, m Go....,at. , " IlA W••• With Ci, eui" II<Oota $3.75

I fII9 14 lOOV/l OmA Diod e
l N400 1 l DOV/1 A R...,t.
IN4154 JOV 1N914
SRl 50V v"A SriOg" Roc
2f11 2222A fIIPfII T..".;uo.
2f112907PNP T,on.i"o,
2f11305 5 Po...... Xi"", l OA ,
2N3904 fIIPNAmpfS....ill OO
2N3906 PNP AmpiS .. jll OO
CP650 Po..." F ET \IoA",p

FREE
KIT $11 95

ASSEMBLED $17 .95

ADD $ 1.25 FOR

POSTAGE/H AND LING

MORE SPECIALS, '!!oI
RC41% DfII 'lSV . somA VOLTAGE REGU LATOR IC. Ve<y easy '0

..... Ma Iy R~I""" ' l SV S..",,1y 100' oP AMP', . olc .
Rooq.. i <)nly "",.,.,Ia."" DC (18-30\'1 ~nd 2 !>vP''' ' """,,,ci10..
Wi,., O. t. Slwel_ SeIle_Iico. 8·p;n ", DIP 51,25

LM741 FREO COMPENSATE D Of>AMP. "A 74 1. r.lC174 1. o' c. ", DIP 51$1
MC1458 DUAL 141 OP AMP ",D IP 31'S1
RC455lI QUAL 741 DP AMP ",DIP 31'S1
2N3904 NPfIITRANS ISTOR AMPLIFIEFVSWITCH '0 50 ", A jl100 6/S1
2ENE RS---S""ei'y Volt .1IO 3.3. 3,9. 4. 3. 5. 1, 6 .8 . 8 .2 400 ",W 4/$1 .00

9. 1. 10. 12. 15. 16. 18. 20. 22. 24. 27. or 33V (!l~l 1 Watt 3/$100

_ MONEY_BACK GUARANTEE
• All TESTED AND GUARANTEED

ADVA ELECTRONICS
BOX 418 1 K , WOODSIDE, CA 94062
Tel. (4151851·0455

ADVA

OTHER ADVA KITS:

LOGIC"'08E ~n _lJIo w.o. CloOO$. TI L. on , An . ><Te. ~;"' " _ """,..os ,c~...."..."'....,,_ _ ..,..."" ,.-;0,..... _ _ .Dr-. ... ,., '''''''' "" .,.. "
...... , .... 0 ... UD_ c... _ ." d "' ONlY S7-*S

f ,XED ll H i ULUE D O'OlOU SUI'l'LY ~,TS_S..o.'1<'«u" ". "'" w;'" ! ....... ...........

,...,'.... <:0_' ~.. ............ ,_ ,....of t ,", .... . , ,.,. ""'" ",ocr",,, ,,,
............... '_ "" 511 _ -"'. 'V .SOO"'.... 9V. 5IIOon '7'; . _ ".15V.
:J(I()<o ~ , So"" ,. _",...... !;II ......

Th. ........·10· _ . t 'l>"""" .. _ " ",,, . ... ,...... "' '''''''''''''' ' ''d . ,."d
10" " .. ", ,..; _ ... . -.. -. .'" .., "'" _ ",,,,",..~ ...... $ 1,25 PO' k" ''''

""'''' ''''''''''''"''11
' MA' ~ NOW' fRU DATA S><UTS ,_ .. ~ .,, 'h .... .... ,,, "" ',om 'h' , ' d . ' REE ON
Rf QU~ ST_"l 00 A"", ,,,'" " . '" 0' ''' of S'l .. mo,, _749 0" " Op Am" '" ,...., ~ 1 00

Hr.,,,,,,'YO'V""'''0 ' $ ' 0 .. "'''' , """m,,',,""'''' '0 313'Inan. ".... PO' o<d"
ORDf R TOO"'V_A" "" '" ...100< 1o 0';" ..,. , .... "'".. 'u bjOct '" "" , n " 00" ' 00'"" .

..."••m" '. n..... '"'o'o'0.."_100'10 """';,,'.."" .."d
WRln fOR fRU CATA~OG 1t76 oH,, 'n. 0'" '';0 " "" 00",, ""' 0" "n~d '0 ,toe,
S.'od '3<".... o.
TEAMS' Sond <n"" 0' "' 0' 0\' 0<4" IU ,S, ' . ...," 1" ,' " "",,,. W,">y ' >I CI. " ",,>I''' ''' U.S"
Co"d. on< M,,'co I.."., 0 ' .",1 . $1,00 ,",0011"".. ,, '•• on om". "od" $10. "''', . ,,~

d.,,,..,d "" ,.... , ... '0'"'9' o'd'" ' dd po,_,COO 0' '''-' · o(!d$1.00 , ,,.., '" ,n" ..

SPECIALS - THIS MONTH ONLY

l N34

l N6263

2N918

2N3866

RCA29

LM741

LM1304

LM 2111

CA3028A

RC4136

Lp·l0

Germanium Diode 60V lOrnA

Hot Carrier Diode (HP2800, etc.)

UHF Transistor -Osc/Amp up to 1 GHi

UHF Transistor - l Watt at 432 MHz

NPN Power Amp/Switch 30W TO-220

Compensated Op Amp mDIP or DIP

FM Multiplex Stereo Demodulator

FM IF Amp/Limiter/Detector

RF/IFAmplifier DC to 120 MHz

Quad 741 Op Arnp -vLow-Noise

LOG IC PROBE Kit-:TTL, CMOS, etc .
(See Above-"OTHER ADVA KITS")

10/$1

$1 .00

4/$1

$0 .75

.70

61$1

$0.99

.99

1.45

.95

$7 .85

A24ADVA ELECTRONICS

BOX 4181 K
WOODSIDE, CA 94062
Tel. (415) 851 -0455
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P. O. BOX 19442E
DALLAS, TEXAS 75219
(214) 823·3240 B8PHONE ORDERS ON MAST ERCHARGE OR V ISA CARDS_.............._-...LLlf ILICf••I.CI

PS-12 : SAM E AS A BOV E BUT VA RIABLE OVE R
3-30 V DC IN 2 RA NGES. S49.95

(with out therma l shutdown )

SPECIAL SA L E! The response to ou r anniversary sale
on COl 's w as fantastic so her e goes again ...WHI L E
T HEY LAS T... Buy tw o CDI ki ts for S9.95 each . get
the third CDI kit f or Sl .00!

PS-14 HIGH CURRENT REGULATED
POWER SUPPLY KIT

A low cost, no f rill s, heavy du ty power supp ly.
Designed for use and ab use!

0-15 A DC 7.16
0-25 ADC 7.05

WI TH PS 14 OR PS 12

$1.00
2N6283 MOTOROLA HOUSE # DEVICE

20amp NPN ... Oari ingto n wi th Hfe
of over 5,OOO! VC E of 80 V . Out­
performs MJ3001 and MJ1000
oev.ces.rto-a. Li m ited OW .!

LARG E, QUALI TY 3)1, RECTA NGULAR MET ERS
AVA I LA BLE FOR USE WIT H OU R POWER SUPPLI ES.
DI AL CA N BE BAC K LI GHTED. IND IVIDUALLY
PA CKA GED WITH MO UN TING HAR DWAR E. NEW
DES IGN REQU I RES MUCH SMA L LER CUTOUT TH A N
STAN DA RD MET ERS.

0-15V DC 7,16
0- 25V DC 7.05

DEDUCT 10% IF ORDERED
POWER SUPPL Y.

SPECIAL! METERS

OVERVOLTAGE PROTECTION KIT
Prov ides cheap insurance for yo ur expensive equipment .
Tr ip vol tage is adjustable from 3 to 30 volts. Overvoltage
instant ly fires a 25A SCR and shorts the output to prote,:t
equipment . Should be used on un its tha t are fused. DI­
rectl y compati ble wi th the PS·12 and PS·14. Al l elect ro n­
ics supp lied. Drilled and p lated PC board. (Order OVP-l)

$6.95

Less Case ,
mete rs & jacks

$39.95
UPS SHIPPING

PAI DI

Better t ha n 200 MV loa d & line regula t io n
Foldback Current limit ing
Short CirCui t Pro t ect ed
Th erm al Shutdown
Ad jus tab le C u rr e nt lim it in g
l ess th an 1% r ipp le .
15 am ps 1 1.5 to 14 .5V
A ll p arts su p p lie d in clud in g heavy d ut y
t ransf o rm er.
Q uali ty plat ed fibe rglass PC board.

12V @ 15A

A COMPLETE CAPACITOR DISCHARGE
IGNITION KIT for $9 .95

You get al l the elect ronics less the case and heat ­
sin ks.

MK-05 MINI MOBILE CLOCK
The smal lest and best pr iced mobile clo ck kit on the rnar .
keto Designed to be a mobile cloc k from the ground up.
There hasbeen no compromise on qual ity .

)

Free Money $$ Free Money
Starting October 1, 1977, each Bullet catalog will be
stamped wit h a different special code number th at wi ll
be placed in a month ly draw ing. The monthly pr ize w i ll be
S100.00 in cash! Th e wi nn in q num ber w i l l be anno unced
each month in thi s ad and t he w inn er wi ll have un t i l
the 20th of the mo nth to claim th e mo ney . No purchase
necessary. Catalogs are available free upon request. A ll
orders receive a catalog. Watch fo r your Lucky Number!

MuIt i Colored
Standard

26 conducto rs of no. 28 standard w ire w ith a woven
binder fo r easy separat ion. Super fl exib i lity . For com -
puters, and oth er pro ject s. 10' ROL L 2.95

50' ROL L 9.95
No. 30 gauge silver pl ated wire wrap wire with Ky nar®
jacket. 500ft. 5.95

MINI ELECTRONIC
GRANDFATHER CLOCK KIT

Comp lete Electronics!
Chimes the hour [ie : 3 t imes for 3 O'cl ock )
Uni que " sw inging" LED pendulum
Tick tock sound matches pendulum swing. $39.95
Large 4 digit .5" LED readout
A ll CMOS construct ion
Comp lete elect ron ics including transforme r & speaker;
dri lled and plated PC board s measure 4.5" x 6.5"

FEATUR ES:
Quart z crystal t imebase
Toro id & zener noise & overvo ltage pro tect ion.
Magni fi ed .15" , 6 digit LED readout. $) 11 6j) ro'd~
Complete wi th presettab le 24 hr. alarm. l.!. &o~(Q)
9-14 VDC @ 40 to 50 rna.
Readouts can be supp ressed With pu nched fron t
EASY , QU ICK ASSEMBLY a lum inum case - $ 15 .9 5

A ll components required included (you supply th e
speaker).
Top quali t y d rilled and plated PC boards. Sm all eno ugh t o

Clock board: 2.6 " x 2" rn~t~~:"::n~h:anell
Readout board : 2 3/8 " x .75"

BEAUTIFUL SOLID WALNUT
Custom casefor above kit . Over 9%" tall. $19.95

No COD 'S.
• Se nd ChllCk o r MO
• MasterChllrge o r V ISA accep ted .
• T ex as Res idents add 5% sa les tax.

.. Fo reign orders add 10% (20% airmail)

.. Ca t alog included w it h ea ch o rder

.. Orde r-s ove r $50 . take 10% discount .
SPECIAL

A ll phone ord ers over $ 10. from th is ad
wi ll receive a FREE Warble A larm Kit
($2 ,50 valu e). PHON E OR DERS ONLY !
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2/ '38.

' OR $3595
M ORE ea.

' 199 5Kit"J5314-5

,JUMBO DIGIT CLOCK
A co mpk;te Kit (less Cabi net) featuring :
six .5" d igi ts , MM 5314 Ie 12/ 24 Hr.
t ime , PC Boards , Transfo rmer , Line
Cord, Swi tches and all Parts. Ideal Fit
in Cab inet II

JUM BO DIGIT $99 5
CONVERSTION KIT ea.

Convert small dig i t LED c lock to large
.5" d isplays . Kit inclu des 6 - LED's ,
Mult iplex PC Board & Hook up info.
Kit #JD-1CC For- Common Cathode
Kit #JD-1CA .For Common Anode

SPECIAL PRICINCI
PRIME- HIGH SPEED RAM

21L02~3 ~
LOW POWER - FACTORY FRESH

1-24 $1.75 ea. 1000199 $1.45 ea.
25-99 1.60 ea. 200099~L....1.39 ea.

1000 AND · OVER $1.29 ea.

M OD EL
* 2001

1'1' u » '-'/'-'T"- I' 2 /24 • ; ~ ~f' ,3.
12 VOLT AC or
DC POWERED

ASSEMBL ED UN ITS WI RED s TESTED
ORDER #2001 WT (LESS 9V. BATT ERYI '37~!
W ired fo r 12_Hr. Op. if not otherwi se s ecified .

• 6 JUMBO . 4~ REO LED·S BEH INO REO FILTER LENS WITH CHROME RIM
• SET TIME FROM FRONT VIA HIDDEN SWITC HES . 12124·H r. TI ME FORMAT
• STYLIS H CHA ~COAL GRAY CASE OF MOLDED HIGH TEMP . PLA STIC
• BRIOGE POWER INPUT CIRCUITR Y - TWO WIRE NO POL ARITY HOOK -UP
• OPTIONAL CON NECTION TO BLAN K DISPLA YI Use When Key 0 11In c», Ele. )
• TOP QU ALITY PC BOAR DS & COMPON ENTS - INS TRUCTIONS.
• MOUN TING BRACK ET INCLUDED C
KIT _2u(;1 $279 5 3 OR $2595 11$ VA $250
CO MPLETE KIT MOR E Powe r Pack EA .

EA . ea. _AC. 1

60 HZ.
XT A L Tl M E 8 A S E
W .II ena b le

.:::::::::o:;ll l D,gi 'a l C lOCK Kits'1 o r C loc k -Ca len d ar
Ki ts to -ope ra te
from 12V DC .
1 · · ~rPC Board
Power R e ~ :5- 15V

(2 ,S M A . TYP, )
Eas y:J w i re hook up
Ac curacy : -± 2PPM

#T B-1 (Ad ju s t~b l e

Comple te K i t -415

~I~i~~~~i r & Cal 9 .95

Spec.fv 10<7001

B,Co' X - S 7.95

KIT _FC-SOC IS COMPLET E WITH PREDRILLED CHASSIS ALL HA RDWARE A ND STEP·BY · STEP INST RUCTIONS
WI RED & TESTED UNITS ARE CA LIBRATED A ND GUA RA NTEED.

VARIABLE REGULATED
1 AMP

POWER SUPPLY KIT
• V",RIAAl E FRO~. 10 1.V
• SHORT CIRCUIT PROOF
• 723 IC REGUl '" TOR
• 2N30SS PASS TR"' NSISTOR
• CUflR ENT lll.. ,TING AT 1 Amp
KIT IS COMPLETE INCLUDING
DRILLED & SOlDEA PLATED
FIBERGLASS PC BOARD "'ND
All PARTS [Less TRANS_
FORMER) K ITl~S.O ' ".g~

TR"'NSFORMER 24V CT w,u
pro..;;!" 300 "' ''' al 12\1a nd
I Amp..I SV. n ,so

N EW LS I TEC HNOLOGY

FREQUENCY COUNTER

BOX 219 HOLL YWOOD, FLA. 33022
PHONE [305] 921-2056 I 921-4425

KIUA L R-1
$9 .95

# A L R-1W T
WIR ED&
TE STED

19 .95

OPTOELECTRONICS,

Black. White or
Clear Cover

$6,SOea .

CABINETS
Great for Cloc ks o r any LE O
Dig i ta l project. C le ar-Red

Ch ass i s serves as BezelIo
inc rease con t ras t o f orcuet

d is p la ys .AB INET I
3"H,61'4 ''W.SYz ''O

CABINET II
2Yz"H ,S"W,4"O

KIT $ A RE CO M PL ET E (LESS CA B IN ET )

A LL 700 1 K IT $ FIT CAB IN ET I A N D A CCEPT

TAKE ADVANTAG E OF TH IS NEW STATE-OF -THE-ART COUNTER FEATURING THE
MA NY BENEFITS OF CUSTOM lSI CIRCUITRY. THIS NEW TECH NOLOGY APPROACH
TO INSTRUMENTAT ION YIELDS ENHANCED PERFORMANC E, SMA LLE R PHYSICAL
SIZE, DRASTICALLY REDUCED POWER CON SUMPTION [PORTABLE BATTERY
OPERATION IS NOW PRACTICA L], DEPEND AB ILI TY, EASY ASSEM BLY AND

REVOLUTIO NARY LOWER PRICING! *11995 ::: ~ 'I

KIT# FC -S OC . . ·50 MHZ COUN TE R WITH CA BIN ET & P.S COM PLETE! ,
KIT#PSL-650 · · .. 650 MHZ PRESCALER I N0 1 SHOW NI 29.95

MO OEL #FC-50WT . . . 165.95
MODEl HFC-50 /600WT. . . 199.95

SIZE:
3" High
6" Wide

5 1/2" Deep

FEATURES AND SPECIFICATIONS:
D1S,"l A Y: 8 RED l EO DIGITS .4M CHARACTER HEIGHT
GATE TIME S : 1 SECOND A ND 1110 SECOND
PRESCA LER WILL FIT INSIOE COU NTER CA BINET
RESOLU TIO N: 1 HZ AT 1 SECOND. to HZ AT 1110 SECO ND.
FREQUEN CY RAN GE : 10 HZ r O 60 M HZ. [65 MHZ TYPICA L].
SENS ITIV ITY : 10 MV RMS TO SOMH Z. 20 M V R\'IS TO 60 MHZ TYP .
INPUTlM PEDANCL 1 MEGOHM AND 20 PF.

(DIODE PROTECTED INPUT FOR OVER VOLTAG E PROTEC TION. ]
ACC URACY, + 1 PPM ( + .OO01% ] ; AFTER CALIBRATION TYPIC,l.l.
STABILITY: WITH IN 1 PPM PER HOUR AFTER WA RM UP (.001% XTA L]
IC PACKAGE COU NT : 8 (ALL SOCKETEDI
INTERNAL POWER SUPP LY: S V DC REGULATED.
INPUT POWER REQUIRED : 8-12 VDC OR 115 VAC AT 50/ 60 HZ.
POWER CO NSUMPTIO N : 4 WA TTS

PRINTED CIRCUIT BOARDS 10f CT·7001 Kits
SOld seoa-areiv w il h assembly in fo PC Boa rd s ar e
drilled Fiberg lass. SOlder p ia led an d sc reen ed
w .l h com po n ent layou l

AUTO BURGLAR
ALARM KIT
....u s. ' o ..sst ..eu ....Ol ..S• •O...s"'...
:o~':.';, .~o:~:~ ':~~~t :: ..:~::~ ;:;~--....::.O'::cJ
• • O..S 'O .. '0. - os I .. " 0 ..... 0 ' ..
SWlTC"u 0'" s t .. SO RS w,. . .......Sl HQ ..
. H U .. , "'l ""TE 0 " llflN ( s,..( .. ~ "
."-0. ' 0(5 .Roo eu ( on ..,s
' 0'" u " . t .. T•• I ("100 _"
.. oo .. ' s ..... 0£ " O"S" . R Oll S" "C"
c.... B t "0\.1"' (1) ....(R( Dl S' ''UT e..os
Rh,.. e,. ,n . ( SISTS ' ''l st s •
. RO"()( S ' OR ..." "" ()(' t ..o..e L( R..
cc ..cr ee' OO<.EO,,".ow' '' OC(5 ' T"'S '5 "
TO' OU""" co.. . ..U t "oT.. ', .. ..u . ..... 5
, .. c . ...oo"G Dl u " tO OIO ,.. GS ...0 , ..
STRC'CTIO"S O. .. ...' e ..t " ' '' ( 0 .. .. 0
u su o

K IT - 100 18 W IT H 6 · 5" DIGITS
K IT - 1001C W IT H 4 - .6·· DI GITS &

2 - .J.' DIG ITS FOR SECONDS .
KIT - 7Q01X WITH 6 · .6" D IG IT S .
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D.R.C. ELECTRONICS

MOTOROLA CD 4040 HEAVY DUTY
CMOS 12 Stage Binary Full Wave Bridge
Ripple Thro ugh Counter. 25 AMP 50 PIV

5 .99 ea. $1.25

POWER RESISTORS
MISC. SEMICONDUCTORS

.5 OHM SO WATT. 709C Op Amp . ITT 5 .29

Adjustabl e . 5% 14 Pin Dip
2 FOR 51 IN4004 IA. 400 PIV. l. R. 12/51

2N2646 Mot . Unijunction 2/51
3 OHM IS WATT. 5%

3 FOR 51 2N4871 Mot. TO-92-Unij. 3/51

2N3819 T. l. House #N-FET. 4/ 51

.25 OHM EN3906 PNP Driver XSTR 10/51
3 WATT. I% IRC

LM565 Phase Locked Loop 5 .99
4 FOR 51 LM723C V. R. 14 Pin Dip 5 .79

4136 Quad Op Amp S .99
POWER ZENER

IN3998A IO W. 6.2 V. 2NS777 Photo Transistor 5/51

2 FOR 51 WIHDWR I N4748 I W. 22V Zener 10/51

2N2925 Pre-amp NPN XSTR 8/51

16 PIN IC SOCKETS 2N1307 PNP Germanium 5/ 51
Low profile. Solder Tail.

EN2222 House # X5TR 10/515 FOR 51 -2N2219 TO-5 NPN Power 4/51

ZENERS I N5384 5W 150V Zener 5/51
lW.1 5V.

House Number . TIS92 NPN Driver 10/51

Motorola.
TRANSFORME'R~

5 FOR 51 12 Vac. 600 MA.
TANTALUM CAPACITOR PRI-1I5 VAC 60 HZ.

1 MFD . 35 V. Kernel. Perfe ct for clocks or power su pp lies.

Axial Lead . Best Valu e.
........ Small Size .

10 FOR 51 $1.95

MYLAR CAPACITOR
I MF D. 400 VDC. 5%

2 FOR $1

CALCULATOR
DISPLAYS

Bran d New Units
By BOWMAR.

Common Cathode.
.11 INCH CHARACTER.

9 DIGIT· 5 .99
6 DIGIT - 5 .69

DISC CAPACITORS
. J MFD J6 V. P.c. Leads

Most Popular Value!
P.c. Lead s. By Spragu e .

20 FOR 51

RCA HOUS E #2N3772
NPN Power Tra nsistor. 30
AMP. ISO W. VCEO-60 .
TO-3. Vastly out performs !-_ = = __= =_-j
2N3055. Reg. List 53. 04

2 FOR 51

OPCOA LED READOUT
SLA-l Common Anode. 1-- - - -'---'-- - ---1
.33 In. characte r size . The
original high efficiency
LED display.

5.75 each 4 FOR 52.50

PRECISION
RESISTORS
lK OHM 1%

10K OHM 1%
Your Choice:

6 FOR $1

I AMP RECTIFIERS
House Numbered . Factory
marked units. All meet 200
PlY minimum . Many up to
1,000 PIV.

30 FOR 51
Full Leads.

JUMBO LED READOUT ARRAY CABLE TIES
Most popular size. 3 3,4 " overall fo-r a ' -3/. ' ·
bundle . Ty-wrap style . Nylon self-locking.

100 FOR 51 58 FOR 1,000

FILTER CAP 4 FOR 51
Mini Size . Axial. 1,000 MFD 16 WVDC

By Bowm ar. .5 In . char.
common cat hode . Designed
for use with mult iplexed

clock chips. Four digits in I--- - --- - - --- = = :c:--I
one pack.

LIMITED STOCK$1.95

I - - -/
I

2N3566· TO - S plastic. NPN.
VCEO·40 HFE ISO TO 600

10 FOR $1

~~~~~i~.~~;i~~~5~~;~L~, Y , "
HZ. DPDT 10 AMP Contacts . \ __

$1.95 each ..•. h \ I

TRANSISTORS
MPS·6566 . TO . 92

plas tic. NPN.
VCEO·45 HFE 100 TO 400

10 FOR 51

RED LED READOUT FILTER
Very handy. Can be used with
our Calculator Displays.
2% x 'j, In . ·6 FOR $1

CINCH·JONES 1---a ~~4~~~~m~~1 ~~~~:';~ , '••a. #9-140 9-Tr;rGlinal - 2 FOR 51 _._

~ 5-140 is 2. t; b. 9-140 is 4 In.

ROTARY

SWITCH
Instrument Grade .

3 Pole.
6 Position .
Centralab .

99¢

TERMS: ORDERS UNDER 515 ADD 5 .75. NO C.O.D. WE ACCEPT VISA, MASTER CHARGE AND AMERICAN

EXPRESS CARDS. MONEY BACK GUARANTEE ON ALL ITEMS. TEXAS RESIDE NTS ADD 5% SALES TAX.

ELECTRONICS
WE PAY POSTAGE!

P. O. BOX 40 1247 . GA RLAND, TEXAS 75040. (214) 271-2461

D20
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D.R.C. ELECTRONICS
$69.95 (KIT)

IMAGINE HAVING 16K

OF SOn-WARE ON LINE AT ALL TIME!

KIT FEATURES:
I . Doubl e side d PC Board with solder mask and silk screen and

Gold plated contact fingers .
2. Selectable wa it states .
3. All address lines and data lines bu ffer ed !
4. All sockets included.
5 . On card regul ators.
KIT INCLUDES ALL PARTS AND SOCK ETS! (EXCEPT 2708's )

ADD $25 FOR
ASSEMBLED AND TEST ED

DEALER INQUIRES INVITED

SPECIAL OFFER: OUf 2708"s (650 NS) are 512.95 whe n purchased with above kit.

16K E-PROM CARD
S-I 00 II MSAI / ALTA IR ) BUSS COMPATIBLE

$149.00 K IT
ADD $30 FOR ASSEMBLED AND TESTED. KIT FEATURES:
t . Double s ided PC Boa rd with solder ma sk and silk scr een layou t.

Gold pla ted contact fingers .
2. All sockets included ! S- I00 (lM SAlj ALTA IR )
3. Fully b uffer ed on all address and data lines . BUS S COMPATIB LE
4. Phantom is ju mpe r se lectable to pin 67.
S. FOUR 7805 reg ulators are provided on card .

COMPUTER GRADE CAP.

48.000 MFD 25 WVDC Mallory

USES
2IL02·!
RAM'S .

RCA HOUSE #2N3772
NPN P Q.'!yer Tran sistor . 30 AMP.
ISO W. VCEO -60. TO-3. Vastly out
performs 2N3055. Reg . List $3.04

2 FOR $1

8K LOW POWER RAM KIT!• -"t,111 - ;-~·' -" , ". . . ,;

~i c

J!l -
M

'"REVERSI.NG
EXTENDER BOARDS-IOO

ICSOCKETS
For the newer RAM chips .

18 PIN 4 FOR $1
22 PIN 3 FOR $1

Turns th e board under test around so that th e foil side is facin g you.
Makes trou ble shoo ting and debugging a SNAP.! P.c. Layout-design ed to

minimize noise and stray capacitance.

$24.95

NEW!

with connector

$3.95

$19.95

450 N.S .!

..~"~ ,.
' , '-. -:1 12 ·'18 .
:.~.'. ..,.

EDGE CONNECTOR - 5I.50

NATIONAL SEMI. MAI003 CAR CLOCK
Not a kit. Comple te test ed module .
Work s on 12 VDC, has on boa rd " time
ba se. Sold by uthers at 524.95. Big .30"
Brig ht Green Digi ts . Same as used by
Detroit in new ca rds .

t\'E'~ \ 4K STATIC RAM' S NeW!
2114. The industry standa rd . 18 PIN DIP . Arranged as lK X 4. Equivalent to
FO UR 21L02' 5 in ONE packag e ! TWO chips give 1K X 8, with data.

2 FOR 524

MOTOROLA 7805R
VOLTAGE REGULATOR

Sa me as standard 7805 except 750 MA
OUTPUT. TO-220. 5VDC OUTPUT.
S .44 each 10 FOR 53.95

T. I. ASCII CHARACTE R GENERATOR
TMS 4103 r c. 28 PIN CER DIP . Has
se ve n b it COLUMN Outpu t for use with
Matrix hard copy dev ices . With specs.

53.50

Z - 80 PROGRAMMING MANUAL
By MO STEK , th e major Z " 80 secon d so urce . Th e most de tailed expl anation
ever on the workings of the Z - 80 CPU CHIPS. At least one full page on each
(If the 158 Z - 80 instruction s. A MU ST reference manua l for any user of the
Z - 80. 300 pages. J ust off the press ! A D.R.C. exclusive! $12.95

IKX8
2708 EPROMS 2708

Prim e new un its from a major U.S. mfg .
650 N.S. access t ime . Equivalent to four
1702A.s in one packag e !

515.75 each

TERMS: ORDERS UNDER SIS ADD $ .75. NO C.O.D. WE ACCEPT VISA, MASTER CHARGE AND AMERICAN

EXPRESS CARDS. MONEY BACK GUARANTEE ON ALL ITEMS. TEXAS RESIDENTS ADD 5 % SALES TAX.

B._ D20

-~ ELECTRONICS
WE PAY POSTAGE!

P. O. BOX 40 1247. GARLAN D. TEXA S 75040 • (2 J4) 27 J-2461



************** * **** ** * ** * * ** * * ** * * ** * * ** *********

Thi s i s a complete cloc k kit .. . less only ca se. Unlike ea ny of our i mi t a t o r s who cha rge e xt r a for the PC
boa rd and trans f ormer, we inc lude bo t h i t ems - - - as well a s time s e t ting s wi t ch es - - - i n the pa c kage pr i ce.
oc r dat a sheet t ell s h O'oo' t o r emot e the r eadou t s , ho t.. t o use with a time ba se fo r ba ttery or a ut omotive op­
eration, and assembly procedur e .

0.75

$90

0. 75
0 . 55
1. 13
1. 13
1. 13
1. 13

~~~~\1
~ CLOCK SPECIAL GOOD
~ THROUGH DEC. 31 st .

10 Slot Motherboard
18 Slot Motherboa rd $124
Bot h have edge connectors, active terminations

CPU PONER SLPPLY $50
SVll .A, +1 2V ll ~A ,- 1 2v @~. Wi th c r owba r .

' _-lOOKpots

***************•••••••••••••• •• •• • • • • • •• • • • • *
[ AYE)
-s"!'B'aa

Grandson 01
a Cheap ClOCk

rEC·o8nKorXa8n·fl'••," 7~~~~~~~5I E.r I 11'"\ 74LSDI 0. 30 74LS155 1.38

I
74L502 0. 30 74L5 15 7 0. 95

S".n"'IEk".1 "163 aQ. I 74LSD4 0.33 74LS16D 1.405 -f • . 74L50g" ""'-. 0.36 74L5 161 1. 40

I 3 k".ls ·2Q.K'· "Q.SO I m~i~ U~ m~m U~
I . ., I 74L51 2 0.33 74L5168 1.87

74L5 14 1.38 74L516.9 __ 1. 87

I I 74L5 1, 5 0.30 -74L51 73 1. 65
74L520 0 .30 74L51 74 1. 25

I I
74L521 0 .33 74 L517 5 1. 15
74L522 0.33 74L5 195 1.30
74L526 0 . 43 74L52 40 1. 88

I I 74L527 0 . 36 74L525 7 1. 25
74L530 0 .30 74L 5258 1. 25

I I 74 L832 0 . 38 74L5266 0 .53
74L 537 0 . 45 74L5283 1.20

I I
74L538 0 . 45 74 L5365 /

III II . , - - 74L 54 2 0. 98 ~ 80LS9 5 0 . 75

I
74L54 7 1. 00 74L5366 /

I 74L848 0.98 80L596 0.75
Those who know memory recogn i ze t he God bou t boa rd 74LS74 0 .50 74L5367 /

I
a s no t j us t <I n e xce pt iona l va l ue ( i t' s no sec re t I 74L5 75 0. 68 80L597
we kno w how t o keep cost s down), bu t as an ex amp le 74L876 0 . 50 74L5 36 8/

10 f how t o peck ex tr a op t io ns in t o a basi c memory I 74L 886 0.50 80 L598
board. Ext ras like a vector in t e r rup t pr ov i si on 74L5 109 0.50 74L 8386

I

if yo u try to wri t e in to pro tec t ed memor y . con- I 74L5 12 5 0 .6 3 8 1L5 95
fi gu r a t ion as t\olO independen t 4K bloc ks ( bot h pro - 74L5 126 0.63 8 1L596

I

t ec t able se f!!..ate lY) . A se l ec t a b le wr i t e st ro be I 74L5132 1.25 81 L59 7
fo r ei th e r P'oo'R o r "WRITE. Ar1 a l l st a t ic des ign. 74L8138 1 . 10 81LS 98
The a bi l i t y t o ha nd le OM de v ice s . Gua ranteed 74L5 139 1 .15

I
speed unde r 450 ns (wi th on- boa rd wa it sta t e l og ic I
fo r use wi th " MHz z-80 ) a nd guar<ln t eed cur rent
unde r I.SA ( 1250 rnA t yp ) . And of co ur se .. . so ck e t s
for a llies, legended boa rd wi t h so l de r mask, one
year warranty o n parts . ..we've go t I t all.

AlS O AVAI LABLE; 8'" ASSEMBLED, TESTED, WARRAN ­
TED I YEAR..• $188 .50; It'" k lT • •• $I OO.......-_...

Sever al yea rs ago. we introdu ce d our "Cheap Cl oc k" . a simpl e , unprete ntious c l oc k kit that has sp a wned nu ­
mer ous i mi t a t i ons. Late r, we upgraded our ki t wi t h bi gge r r eadout s . br ighter digit s . and a b i gger boa rd;
th at was ou r "Son of a Cheap Clock" . Our current clock is t he "Gr andson of a Chea p Cl ock" - - - an d t h i s t i me
we have upped the d i g i t size to .4", whil e r eta in i ng all the fea t ur es t ha t made t he ori gi na l c l ocks su ch
bi g s ucces ses ... like 6 d i g i t operation , s epa r a t e driver and segment tran s i s t or s, 12/ 24 hour ope r ation, 60
or 50 Hz ca pab il ity . i ndus t r i a l qua lity PC boa rd . IC soc ke t to e limi nat e heat damag e , and so on.

4000 $0. 2S 4 037 0. 50
4Q01 0.29 4040 1. SO
400 2 0.34 40 4 1 0. 85
4007 0. 29 4042 0 . 85
4008 1. 28 404 3 0. 60
4009 0 .53 404 4 0 . 60
4010 0. 53 404 7 1. 63
4011 0.29 4049 0. 50
4012 0 . 29 4050 0 .50
4013 0.50 4051 1. 0 3
4014 1. 23 4052 1. 03
4015 0.90 4053 1. 03
4016 0 . 45 4Q<;O 1. 48
4017 1. 23 4066 0.58
4019 0 . 55 4069B/
4020 1. SO 74C04 0 .33
40 21 1. 23 4070 0. 60
4022 1. 20 4071 0. 33
40 23 0.29 4073 0. 33
4024 1.03 4075 0 .33
4025 0.29 4076B/
4027 0.75 74C17 3 I. 63
4028 1. 00 4081 0 .33
4029 1.13 4116 0.50
4030 0. 53 145 11 2.00
403 3 1. SO

Pe r sonal t o Fr ank Tinius ; watc h
t his space . i t' s happening l

'tP2 ASSEMlED N.f; ROCOfll>UT[R CASE. . . a n
ad j ...stab l e ~ck.19 i n9 sy stelll f or 5-1 00
bus s mi c r OCOlTlputer s. Card g ", ide s and
ha rdware f or 12 c a rd s, with provi sion
for 21 cards tota l on . 75" ce nte r s .
I ns t a n t l y acce s si b le Interiors wi t h
s l ip out co ve r s ; s t u r dy c has si s p late
fo r powe r s upply . And . . . it ' s rea l ly
bu uti fu l .. . • • . .. ..... . . . . .... $ 13.... 30

.New ftGdi VECI'OA••

.. CLOCK SPECI AL GOOD \\

.. THROUGH DEC. 31s t. ~~b

~ c§>~
..
: 95f$ plus
.. 1lb.post
••• •••••••••••• •••

TERMS: Pl e a s e all o w u p t o 5 \ f or ship ­
p i n g , more fo r s upp l y' VP2; exce s s r e ­
fun de d. Pri c e s go od t hrough end of mag ­
azine c o v e r month . Cali f o r n ian s add t a x .
COOs ac cept ed wi th s tr e e t addr e ss. Fo r
Ban kAme ric a r d·/ VI SAe/ ~Ia s t e r c h a r g ee or d e r s
($1 5 min ) c al l 4 1 5 .562 _0 63 6 , 24 h o urs . ®®@ffi@(lO~

SEVERA L GOOD REASONS WH Y YOU SHOULD

O
D OD HAVE c ue FLYER : 1 ) CHOS 2) Ll NEAR S

o ;l ~i ~ ; ~ ;~~~ES S6~RScAP'1C r'TO..:: S~;P~:;S
PL AYS 8) SOCKETS 9 ) VE CTOR PRODUCT S

BILL GODBOUT ELECTRONICS 10) ENCLOSURES 11) AL L THE OTHER
BOX2355,OA.KLAND ARPOR1CA 94614 TH I NGS l'iE CM ' T F IT I NTO TH I S SPACE .
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.~

lM ,OO
1M 00
lM.OO
" .00

IS1t.OO
12/1.00
2M .00

"•••••,.,.•,.,.
, ro

WIRE WRAP TOOL WSU -30
WRAP I STRIP. UHWRAP-$S.9S

DIODES RECTifiERS
P'R 1~£ TTP£ V1llQ W
~I1 .oo 1111005 IiOO PII' 1 AMP
4/1.00 1111006 aoo Pl'/1 AMP
~/1.00 l N4001 1000 PW1 AMP
~/1.00 1113600 $0 mn
~1t.00 1111 1~ 1! II)n
8/1.00 11111S4 as II)n
~11 .00 l N43ll5 1! 25m

26 H!41a,l" 'lA~ I.
2lI 1N-l135 8,2 I.
2lI 1N-l13li U I .
28 1'147311 1.2 I .

611-(1] ' 1l4102 12 '"
61U Ill , ,... /401 1$ ,.
6l U Ill l M' lll3 $0 PI'f )$ NolP

' 2/1.00 , . n " loo Pl'f 35 _
12/1.1Ill l N1115 1SC1 PlY 3S P
12/1.;10 IN". i!OO PlY JS .
12/1 11ll ,. " .. 'lIll 1'I¥ JS_

SCR AND FWBRIDGE RECTlRERS
l SA@ 4OO'o' SCII " .!l5
~@ :!OOV SCll '-'s
HA@ :!OOV SCfI _ . . so
, 2A@ """ ""' _ REt 1.!IS
1211 @ 2Wi Fwl/l lllG£ l'IfC I t!i

TRANSISTORS =: ~;:::
"'OlOr. n,. _ "~ 31

_ ''''1Il /100IO> ~" J1l
....... ~11" _ ~" J1l

3Q11O ~, ., _ "" fII:
~ SiS' . _ ~~.,

2IIWIi SIl'. 2lO\0IO ~" ."""'l' SiSr. _ , ~"00

lO/m , 1" ' 110 __ ,. 1lI
lIUrn S IS _ '00·
llWlI SUG lOI5' 1I ~,'-oo= ~:: :~: ~~.~1N_ ~1100 _ 54'00
1N""" '1'-00 lOSIS, !II' 00
; ::: : : ; ~~:: ~~SCIl ~::
2NI123 lDlS1.00

CAPACITOR 6OYllU CfM.I~ CORNER
IMSCc.v...cr;1I111

" 11)-.<9 $0·100 " 10·~9 5(1·100
1 0~1 0 • • 001.. f • • .,
•• .• • • «I<1.. f • • .,". 0 • • .... • • ~,.. 0 • .0 ..... • .0 •m, • • 0 .DoI7,"" ~ • •'.. 0 • .~ '"' " • .,

I" l OU 1fIUlfl f IJI CN'8Cll_
00' . " .. • .- " " ro

"'" " .. • - n " "~~ " ... • ,~ n , ."•• " .. • - ,
"

,
,lI'IIo -.I TMI1AlUlII lItUD1CoVACnOflI

. l l)Sl • " " ' .S-35\' • • n,- ~ " " ,~ " "
,- • , ." ,~ • " n_.

• n " U/25Y • • n.,.. • ,
" 6W~ • • ".~ • .n " ,- • • ~,- • ,
" ,~ • • •_T\ft.wl1l_EUl:1lIlllmc:~

IWol l.' -,*
.•' MV ." " .. ,,- " " ..,- ." " ." ".. " " ",- " " .. 1.11115'1 ,

" ...
4.1125'0' " " " ,- " " ",- " " ... ,- .. " ",- ." ." " 4-7/15'1 ." " ..
wm " " " U /2W " " ..
".. " .. .. 0.1151H .. " "41/!SV " " ." l111t 6Y " " •".. " ." " ,,- ." " ..

l00/25V " • .. ,- .. " .",... " .. • ~'/'ihi " " ..
220/2SV ." .• " lOO/I~ ." " "220150V " " • l 00125V " .. ...
~1O/2$ V , ,

" '00" " • "I OOOll~ • 00 " 220J1~ " " ..
~00I18 V .. " .. ~1OI2SV " • .•

207

ZENERS
11't'l WlTl W
lN146 3.3 4(1(1mm
1 ~7~ 1 ~ '$,1 4(I(Im
l N762 ~ , 6 400m
l N1!3 U 4(I(Im

I N''~ U 4(I(Im
lrm~ 6,2 4(I(Im

lN1l6SS 15 4(I(Im
lNS132 56 smn
l N~:ll 6 2 smn
l NS13S U sor:m
1115Zl$ 1.$ sor:m
' OII$8 !S _

l JMSe 1$0 110
1~ no ,1)0
11!40131 00 PlYl _
1'MC1(l! lX1 P!'f I/IM P
, o;en.~ FW , P".ow. .;00PlY , P

WIRE WRAP WIRE - 30AWG
25ft,min,$1.25 sun.SI.95 100ft,S2.9S 1000ft.,$15.00
SPECIFYCOLOR.- While · Yellow · Red · Green · Blue· Blact

WIRE-WRAP KIT - WK-Z·W _-~•
WRAP • STRIP • UNWRAP 'iiI;;\~' ~

.. Tool for X! AWG Wire _'P: \1

.. Roll of50 Ft. Wh. I le o-r Blue 30 AWG Wif\l'.~ n
• §Opes:eacet', 2"', 3"' & 4"' lenll!hs - \ ~

pte·strlpped wile. !, (!) ~

$11 .95 \ .'
;.;;-

~ --

WIRE WRAP CENTER
HOBBY-WRAP TOOL-BW-630

_~ Balle!)' Ope:1illed (sat C)
.. Weighs ONLY 11 neees

. .. Wraps 3DAWG Wire onto
$34.95 Slilnclard DIPSOCWS 1·025 I'lch)

1_..... _r . Cllmple1e wr\tl built-in tNt and sIttYe. ,

WIRE DISPENSER - WD·30
.. 50 It. roll 30 AWG KYNAR willi wrap wire $3.45 ea.
.. CutsWIre10 !lesll"ed length
.. seest'' 01 insulalioo Specl'" - B1ue·Yellow·WMB-

B&iJJ&~

•

- ~~~.I p~~el~Il~M·-,. II(;_._:--a
. ,.... t U __ . a--~·

. I D _ -":~

~ . OCktMJt:11"lo1,.,ocll

lOJ
~' OC .......:",l)ol l11lN" .flC~o-IDi1l1i

.' . f1oq.~:~~e.-t t-l_
. ' _o-' O""ll .....~ · Si>l: 6-~ 1 4. 4" l r

. ' Model2800 SIl.t!5
eo-O. ..... lfll AC Ad"" BC·2I I .•
Ull . 0_ ...... ReclIl rgp bll 8lItttri .. 1lP-21 %II.1U
......... '- ClrTYfTIOtau LC-!I UG

DATAH AND800 KS
7",00 P,n ·ou ' & O<=<;o . ,on 0 1 l;.. oon .. oo lCS $2 .95
CMO S P,n ·o u ' & O-:';o . ,on 01 .. 000 5...- . ... 'CS $2.15
Li...... P ' n ·ou ' & f U1>C h o n , 1 D"'«'''' 'on $2 .95

A U T H REE H ANDBOO KS S6.95

'00

,..

~.
"·"•

lH'"dl.
RIOI ' 01$'
G_ Oil'

V_ .,1Ii;;i';ii;i;;i;;iiiri;;;i;;--",::::!,-=:.::::::::::::::::::::c:::tj(nr'll' 41$1
~.~

SA' ...-vso - 1Io<l.6-1 1",",
'"'"

,. • "'" .. '"'" 1.45 ,.
, ro " ", ro '.00 •
'" '" ..
'" I.S8 '"

>'IlS " "'" '" '"I. S~ '"
,.

' " '5\. '"

XCl "
XC11 1
XCl11
XC111

M'~

"'" ~"'" .­"'" ,-
"'" "­"'" '-

S,S'

'".'1",
'"

TV GAME CHIP SET S!U5
Indudts AY-3-85DO-l Qlip In<l 2.Dl 0 mh2 crystal
IZ.Ol0~- SI llS a!AY·:H"iOO ·1 chiII- Sil.85 • .)

HP 5082·7400 Series Multi-Digit
.. " " tit. .. Common~thodt Red 10 01'_

.. 3-S'fQIIs (ii 5mis1seconc!2 ll91 S _19

. 7seomentMonolithil; 3091 .89
• Dip Pacb~ 4 lliQil .99

5 1ligit- 1.19

LOWPROFILE In N) SOC KETS ,.",.
"w•

POTE NTIO METERS
4.00 0!1 15 10 N . 10 ru" P.C. MGu, 1("' r:tiIIIl UliU",.""",.dj
' .00 06133 15 . , 10" "I"roSillgi. Turn P. ~. M. ""I

("''''''''''1

~ ......N
_ 6600 e-~

"'-...... MIlO eoor-ea- sse us_ MIlO eo.- _ ~ , .25

1IM $683e-~ ~ ' .25
....... '"0 e.-<n _ l)p1- ~ ' .25

Nrt.\Ij J73lle-__Di\Jl. SI50 ' .ZS'."'All 1100 eo-.....e--
l:Jioil:.....

_ 67S0 eoormc. Cd>o<>t SI50 1.25
"'.,. 11liOe-.....__ S60 1.:15

"'All61110 eo.-~..... SI50 1.:15Dl1Vl CO.,__..... ~ , 300 1.00

11l7O! Com Col!IoOO-..o 300 U S
11l71),l Com CItIlo<Io 300 1.50
Dl707 Co.,,,,,, a. 300 Ull
Dl.1l3 Commoo Go""'''' 50CI 2.95
Dl.141 COIII",GO.be'" WI) 1.95
D1106 ~.m""'G"'no<l. 6:30 1 ,95 -
D\.IOI ~"",,,,,,n ..... d. 60D 2.2~

Ol1'9 Co""""" C>lnod. 63ll 1.95
01150 ~.m""", c_. .600 2,49
Dl.330 Common GaI>od. no . ~

fN010 Com""", (;aIhM. (FN0369) 2SD IS
fNIlS03 Common GarIIQdo (FND500) 500 1.29

~6lI 1.2S f'oCSIl1 ComnIo,Anodo ( I'IfJS101 50CI U S

NT 1'IIet:
21C l.!l5
XIl ~ .!IS

'" .'~7 1.!IS
210 U5
UII 1.95
2111 ' .!l5
:lIII Hill
:n:J ' .25
~ ,~

300 1.5(1
300 Hill
300 '.00
300 ' .00
300 1.00

.:JOO US
300 1.00
~OO 1.00
100 1.00
400 1.00
000 1.00
000 1.00
S60 1.25

,oo
•
'"lG,211
, ~

2.' S,.
,~

•,.•,.
'"

DISCRETE LEOS

ELECTRONICS

Grab Bag Specials

"'"'­"'"'-,,.".,.".,.".W,.-,
"""~,.

~,~

Ie SOLOERTAIL
2'5-" ~1l1]

16 IS . "~
' 9 II lt l"l
21 2ll 3! ....
le l1 00 ...
3! 3SSOLDERTAILSTANDARDInN)

~ ~ - .. ::ll' :lO ... 4ll ...

'$ '2 SOLOER To\ ILSTANDAR D(GOUlt

~ ~ - .- ~:::3~ Jl ~ 36 pon
11 H ~ O'"

WIREWRAP SOCKETS (GOLD) LEVEL # 3". - "~
37 l 8 ~ ,n

., 16 Q'"
62 'D ~.,

"

"""..
"

12' '" . .. -==-.
DISPLAY LEOS

AIOI 10'$1
G.... 01 'Ot_ . '$,V_ ~51

__
lied '1).$1_ '"
. _ ~,1'

~ ""Al l'S 1

3D.. . "' '" ''''''' r limlMrs I0D,· l mog
10 eo, 10 r"", P.~. "'.,",1("""01111"

m.,..,dl

~ _ n
OI,lIj ' e-_
1iAlj2 h7 0. __ , e-.....e­
1Wi 4 e-c.r­
_ 1 e-_
lWl lll e-....._.....
IoWln c.o-w-_.,....
1W12 CoftncIn _ .....
_ 11 e-....._II.,. 12 CoIomon _

MAN l l Comn'Iooe-
I!.NI 31 eomn.... .....,"'...--
IoIAN 32 ~ b ' Ila"'-
II .,. 3< eonom""Cl_ ""-
"IN!~ Corn.,_ AlIQrll _ "Ilt
MAN lti<~ CorMI• • Clr"OIIII-orano'
MN! ~Sl 11 Corn",,,,,""'ollll-o"no<
MA~ <6-ID Commonc<rnoclt-o<ong.
MAN ~1 1 0 Common ""'odt ·rod
MAIl ~13D Common......,cIt·..o
MAN ~l~D CorMIo. CornG"'·""
MAN l~311 Corrwnon ......,"'.........
M-"l 6el0 Co",,"on"""''''-Oou/Iia O·IJI-.­M-"l 663ll CQmrll",, _ -orono'

RCA LINEAR
CA3ll13 2,15
t;A3(l23 l ,st;
CAXllS 2,"
CA:lIm 1.~

CA304! 1.30
CA3OS3 1.00
CA3OS9 U$""" ,~""" .CA3(BI 2.m
CAJlII2 2.1111

CAPACITORS RESISTORS
~,ro '00 . ~ 001< 0 _ $lI116

200.. 110__
0 00

~,. oo.- ,- Gem
i!OO • . IIo_ _ ,.

~,.

15O. £~ ,- GIIn, 40 . _)-10 _ 1-100_ ,.
~, oo 4O. r_~ ,- Qt n, 40._)·"_100..-29: ,.ro
~,. lll. e..- T-.. (:N'Nd) ,-

SWITCHES~,. lll.e:..-T_
~ • • _ Id) ,- ~.

1'5.. _ _ ,.
~'"

12 .. _ ,.
DIODES ~n l'O.._~&~ ,.oo

~,.
lm .. _ ,-

MISC.Qt l 01 100 .. _ ,-
~'" lCI..,.- s...._ .SoMo ,.

INTIGRATEO CIRQlITS ~'" 6 .. ,~rypo~ , ro
G! IO! so .. _ n l Senos ,- "'" XII) • . _ PnoI\l.' ."4MC1ioosl ,.
~,. 1ll •. _ l.inoM' ,- ",. 00 • . Op!oI_ L_l Strinh"'lIIC) ' 00

~'" ' 00 •. 1.......... _ . """'"' ' .00
LEOS LAMPS· Rladouts ",. 3O., ' ........ Corts N.. &1..,. ' 00

Glln O l OOn ASSH£OS 6.001101 ~,. 50.. """'" TrlOSislon ,.
IiBl11 4O. ,.NE2 1ypo"- 3,001101 G!Ull 1., " POon... 6 mil Motor""" Emf _.
G0112 2D.. . Mul' P'4-" . ClI<'-'tors. W.. <1>o•• 2 ~.._ T_ I,., n plilie<l ' 00

Ti_ " L.oo. IO P,nopiu Gll131 3ll .. 6· SMott ubiog AsSl, SiI:es & Colors .00
,",. -IboO -RojectI 6.00ilol G~I 32 Wi" .....1. SUn ~ Colors ~ 11> ,.

G0113
G01"

1-20

'- '"" ~ •16 .. , "..~ •
"~ "1411" '",,~ •..~ •10 ~., "
",0 ,.
,, ~ •,, ~ ".. ~ "
100 '" '"1~ P'" "16 p" "13 Q,n ,,,,. •
50 PCS. RESISTOR ASSORTMENTS 1.75 PER ASST.

10 OHM 12 OHM ' 5 OHM 1001<"1 2201<"1
ASST. 1 S . , 27OH'" 3J OHM 390HM . 1 01<101 S&OI<W 1/4 w~n 5"4 * 5lI P'CS

6e OHM 52 OHM 100 OHM 120 0>'" ISO0>'"
ASST . 2 S., 1lI0 OHM mO-M mJ(HoI 33I30>tW 39(1(lW,I 1I4 WAnS"O. *5lI P'CS

41VCNI ~Ot1W l"ID()I W elOOtW ' K
ASST . 3 ~ .. 1 21< '''' ' 8" 22'< 27< l" w~rrS"O. _ !oO P'CS

3 :J< 1 9< 01( SM 6 ao<
ASS T. 4 $ .' . 1 21 1(1< 12'< 1 ~ ' ' '' 114 lOArr Y>. * 51P'CS

l'2l( 2/1( no; J8l( '"
ASST. 5 ~ ... \61< ~ Il2<- ' 1llI< ,:reo: 1/4 WAn "" ~51l'tS

, SO< lD. 22(1< 11'll': :l3O<
ASST. 6 $ •• !IIl)< . /01< 561)( YOI UCl< '/4 w.n~"4 . 51rl;$

I .., 1.2t,I I SU H W 1201
ASST. 1 $ ... 2 7U H .. 3 9M • .,., $ "'" 1/4 lOAn ,.,,__ SOrtS

ASST. 8R Includes ResistorAssortments1-71350PCS.) $10.95 ea.
$5.10 _ _ (H.- u.s.F.- 0.., SIN'C . ... • & s-l 3Sor su.., lor 1m tal , ....
Cl IIllnllI 11111_ _ Adllfi " '" Til PI" " W... 1l101"n.Ia~I.

~l'~4;Jam e s
~

10Z1·A HOWARD AVE.. SAN CARLOS,CA. 94070

PHON~~~~~~~~~IN=9~ J 1

W 7400N TTl ...
~,- " SN74n~ • S/l7411j(IN '"$/I1*11 N " SN701310 • S/lT41611t .•
$111'C0l • SJln l.o11 • S/l741S21t ,.
~,- • $lf74151l" • Sllm~ "$h/ 0GUl • SIIl '1M • S!oI.,W1 "~,- • SJj/l1'9ll ,. SIIW 65l' "~,- • ~- • SIl'I4'66Il ,~

S/I1,,!'II • ~,- " Slll ' , 6T1j , .zs
~,- • ~- • Slf/41l'Oi'1 2.10

~-
es

~- • stlr.n2' , ••
S/lr.l(l'l • ~,- • S/lW1Jll '"$.m ll lt • ~,- ,. S/l W 741 ,.•
SIIJ41211 • ~-

,. SIIJ411!>1i •SIl1<l3N • SW4 9(IN " S/lWIfiN •
SIII4H It • SN1491N " S/l14, n N •
SII" '~ • ~,- • S'l1'll 791 H\l
Sll141711 " SIlIO", .. S/l141l1J1,j "$Il142(J< • SN7'~ • SNJ41! l N ,..
SIII' 21N • SN/4\lSN • Sllalll2lj •SHI42tN .. SNJ'~ • Sflm84 N ,.
S/l74:!3N " SNI' ~IN ,. SNm~

,.
$II1l,SN • SN74100N '" SN7" ~ 15.00

SNI'~ • SNJ4101N .. SNW 8' N ,.
5N14/1M " SNW(&N • 5N74188M ,.
SN/' 29M " SNI4116M ,. SN/4190N 1./9

SN/'30N " 5N74121N" • 5N74I91 N 1.25
SN,4:12M " 5N1" 22N • SNT41 92N es
SNI1.3lN as S/l14123N • SNW93N es
SNI438M ss SN7412S/1 so SHW!l4N '"SN74:l9N es SIII',26M eo 5N14195N "5N7" ON " SN141J211 '" Slm l !l6N '00
SIlI4" M " SN/ll J5N • 5N1" 97N ,.
5 NI«2N " $II /4141M 1.15 5N1419811 1.75
5NI.4 3/'1 " SW4'4 211 '" S/l JWl 9N 1.75
SM/&4#! " SN1414J11 '" ~,- '"5/114<,. • S/l701_ '00 SNI42:il M ,.
~- • SNJ4HSN \.15 $II l .mlt so
S/l1«ilo • SIl7l1 . 7N '" S/l14_ '"Sll71_ • 5IIT<14S1i1 ,ro SII/ &28olN ••
S/l1.fICW ." S/l7415ell '" $NloC2851l ••
SN7.~t. .es SIl7"~l . " ~,- "~,- " SIl l•• 9/. • S1111M/l •
SK/1'j.U; " SN'''':;.l N '" ~~. •
.,"~ zs Sl'II'1~ • $I0105l1 . "
~-

~ 5'0 41_ • ~,- '"~,~ .. Slll74151l1 • SlriTUUl '"
20%DisaIunItor100~ 7400's

.... n CMO S ~~ 14 .50-, " ~~ ,~.... " - • 1IC'4W ' oo.... 1.1~ - ..-, , -, ,. l..:of_..... • - ,.
"'" ..

""" • -. .. ,~ •~.,

" .... .. ,- """ '" " -, 1.19 74Cl0 ..
cc.D13 , - , 1.19 He,. ' 00
CO~ 14 1.39 .... U S ,.. ..
CIlIO'S 1.19 ~".

,. ,.. ..
CtH016 .. rooo. Ug ,~, 2.15
COolon 1.19 C04<l65 • '""

,.
CaIOla .. CD~6!

, "Cl. 1.15
COt019 .. C04<l69 .. ,,~ ' 00
C04020 1,19 COolO70 .. "'" '00
CClO!1 ,. COWII " N C93 ' .00
cO'Il:n 1.19 ~,. U S ,- ' .00
C04023 "

~.,

" " OW '"00'02 ' • ,.~ " l'C1 51 ' 00
><~ " I,l(;t4~ ,us 14(:15-1 ' 00- ' " \lCIUl0 14,95 T-lCll l 2.15- • MC1441' ,. HCI60 '""'"" • 'll;145Oll , l ¢1e . '""'"" 1.19 'lICH 501 • T"Cl6J , ro.... .. ~~ ,. ,~. '"""" • """ ,. 1"";113 ,..... 1.19 """
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LM336 Z Re rerence diad e
?reci.i"" 2V reference to be used with MM74C935-1
DVM chip.
LN.336Z ••••• ••• •••• •• •• •••••• •• ••••• ••• • • • •$2.40

MM14C935 -1
3~ digil DVM with multiplexed l -segment output

.~ . ~..' ."' ,'.,
,...... ...'" .,..
,,-~e- ....,~ ;;:;" . - . ;::.... . ~:.~ ..

==--::.--

A stort conveni"" input and e eonvers;Clr! : !'O"'Plet e
output are included

F~lUf!!:~: .
a O peotes from ,ingle 5V supply
o Converts OV to +1,9 99V
o Multiplexed 7-;;g",ent
o Drives segments directly
o No extema l precis ion component necc»o'Y
o Medium speed - 200ms/convenion
o All inputs and autpuls TTLcompat ib le
o Internal c lod: s.el with RC network or driven

ext erna lly ...
o No affset odjusl requiMd
o Overrange indic" ted by +O FL or - O FL disploy

reoding and OFLO output
o Analog inputs in gppli"gtions .ho wn Can withstand

": 200 Volts

APPLICATION S:
o Low cost dig ital power supply readouts
o Low cosl d igital multimeten
o low OOI t dig ita l ponel meten
o Elimina te analog multiplex ing by using 'emo te AID

converle~

o Conver t gnalog tronsducen (tempera ture , pressure,
displa cement, etc . ) 10 digita l transducers

MM74C935N- l •••••• with specs • . ••• • ••••• • 516. 98
Spec. only for 74C935••.••• •. • •.••• ••. • ••.• •5.90

One 5V(TIL) power supply i. required. Operat ing with
on isolated supply allows me conversion of positive as
well Q$ negative voltages . The sign of the inp '" vol tgge
is automatica lly de termined and ootput OI'i the sign pin •
If the power supply is nat iSQlated. gnly one pola ri ty of
voltage may be converted.

The conv<:<sion rate is ""I by an interna l oscillator . The
frequeno;y of the osci llator co'" be ... t by "" extemol RC
network or Ihe osci lla tor can be dri ven fran an exte rnal

- frequenC)/ source . When using the extern al RC netwark.
a square wove output is avail ab le . It il important to
note that grea t core ha. been token to synchroni ze digit
multiplexing with the AID conven ion timing 10 e limi­
nate nai... due ~o powe' ....pply trg~s .

The MM74C935 has been designed to drive 7M segmenl
multiplexed LED displcys direct ly wtt h the aid of
ext ern,,1 digi t buffers and segment resistors. Under
condition of overrange, the over flow output wilt go high
and lJ;!e display will ' ead -KJfL or -OFt, depend ing on
whether1'he input volloge is positive or nega tive . In
"dd ition to this, the most , ignificant digit is blanked
when zero .

The MM74C935 Monolithic DVM circuit is manufactured
using standard complementary MO S(CMO S}te chnola gy.
A pulse modula tion anolog-to- digi tol conversion techni­
q..... is used "nd requires no extemol prec ision CO'fIpon­
ents . In oddition, tIIis tecf"'ique eltows tile use of a
reference voltage that is the some polarity os the input
volt" ge.

Here we grow ago in l We' re moving
int o our new locot ion 10 serve you
better . Check otJr new oddrlMs ond
te lephone number.
Thanx for hel ping us grow! I lll! !!

o Characterized for Sing le Sidehand and Large-Sign a l Amplifi er

Si,ool Amp!;fi" ;#Applications Uti lizing Lew-Level Modula tion

o Specified 13.6 V. JOMHz Charocte rist iCS ..~ ~, J . '
Outpu t Power = 12 W (PEP) ', '
Mini mum Effic iency =4(1% (5SB) ~

Output Powe, = 4.0 W (CW) ~

Mir-.imum EfficiCl'lcy=50% (CW)
Minimum Power Gain =10 dB (PEP & CW)

"
\
I.
I.

MRF475 NPN SILICO N RF POWER TRANSiSTOR

DIrect replacement for 25C1969 for Imported rad,os .
MRf - 475 , • . .••. . .•..•.•...••••••.••••••••• •54.82

II".,. .."'..., V.ru. u~,'

Co" ,~ t"' ~ m ; ,,,, Vo"' " " , '" "'"CO"«">o B. .. VQ'''~ "'c8l> '" ""h'·'_ ~Voll_ " fBO <0 ""<:co •••"... e"..... , - eo,..~--...

" <0 -T. ", Dooo« O n .... . '.... TC . '\0"(; ' 0 " w""D<'". _ ..~ 0- " ~
()po" ""'l '''~ S''''_"'''''' ' '"' TJ• T". _eS ,,,. l5Q vc

hmO''' ''"'' "'" '~

2N5JOl Super 1(anny
200N 4QV JOA NPN sil ic on tra nsi. tor in TO-3. Perfect for Power
Supply pe ss element . Mode by Motorola for giant compute r compc:my
who over slocked them - yo,""gain.
2NS30 1 (HOV!ie Ma,k) $1 . 25

Hi Voltage Hi Power NPN
G . E. D56Wl is e I400V, 5A NPN transiltor in TO- 3 case . Used in
Horizonta l deflection driver for color T•V. or any hi vol tage hi pulle
energy applicat ions.
D56WI • • •• • • • • • • • •• • • .• •• • . • • • • . • • • • • . . • • • • • • • • . • . • . • . . S2.55

•• •••designed primarily for use in lingl e . ideba nd line '" QI'I'1plifioH
output applicati ons in ci tizens bond"" d other comm...icotiom equ ip­
ment operating to 30 MHz .

m~[fffiJITI
Says

3. 51
3.81
5.93

3 .30
3 .58
5.54

3 .0 8
3.36
5. 14

25-IOC
.36
.40
•59
.83

1.37

10- 24
.37
.4 1
.65
.91

1.51

2 .76
3.01
4 .55

Il:IBBON CABLE IC INTERCO N NECTS

SINGLE END ~
Leooth

12" 18" 24" 36" 48"
1. 62 1.72 1.83 2.05 2.26
1.7 6 1. 87 1.99 2.21 2. 44
2.69 2.88 3.08 3.48 3.87
DOUBt E END
2.87 2.97
3.1 3 3.2 4
4. 75 4 .94

1- 9 10-24 25-100
SKT- 0B02 Bpin ." ." .14

140214pin .18 . 17 . 16
1602 16pin .20 . 19 .18
1!102 18pin .27 .26 . 25
2OO22Op;n .29 . 28 .27
2202 22pin .35 .34 .33
2402 24pin .36 .35 . 34
2OO228pin .42 ." .40
4OO24Opin .60 .57 .53

1-9
51<T-14OO .38

1600 .42
1800 . 73
2400 1.00
4000 1.69

3 Level Wire Wrap Gold

c .s. PANELMETER

Attra ct ive redongula' meter freon G .E .'S~' .
HORIZON TAL LINE. Model 51)-J57011, I _ '

oto 20V.ca l.. . 2!" aCr",. face. 2 "o le
mount. Cata logs far more thon 520 .
llrond new in boxes with ha rdware . _''''0. H'"
C E-20VM S12.75

Latching Reed Relay
Miniatur e reed re lay ....ith 2 coils and latching reed .
Use one coil to sel . other to rese t or reverse curre nt
in one coil for oppo,it e functions. Single pole M

. ing le throwCOp$"le . P.C.lv\ounting. Ratedot
13.5V but WM S great on I~

RYL-I20I C. • . •.•.. . • • • .~ • • •12.45

200 Vol t, 30Amp BRIDGE
Hi current bridge in rect­
angular cose . Has Integral
h"" t transfer disc for best
cool ing . An oventoek 01 a
la rge equipment mOl'iufact ­
urer b, ings you a bargein

from a famoul Semi- Conductor manufac ture r . • •• • • • • •
BRR-223OM• • • • •• • • • . . •••• • • • • • •• •• • • • • . • • •S2.00

l ow ~rofjje DIP Solde r Toil mn)

End / Side stockab le on .100" centers

High quallty sce kets for IC's and PC inloHCQrlnect ians.
Check our price l and quality - you wil l see why TRI-TEK
is fast be coming the leader in IC lDcke ts.

Popular imporl se rmonium power tran ,i stor in TO-66
Used in many imported lope and recor d ploye.., e tc .
258367 • • . • . • • • • • • • •• •• • . • •• • •• • •. .• • • . ..• • . $1 .50

14~ . • •. • •
16P •• • • • •
24P • . • •••

6"
14P • • • • • • 131
16p · · .. ·· 1. 64
l4p •• • • • • 2. 49

O
WETNlCAD CELLS
1. 2V ce llI in transporenl ' edang",l", plo,ti c
ccse . Removed from eq uipment but O.K .
Just odd disti lled woter and chorge .

Two l izes to chose from. I~••• iii"~iiiiii;';;.iii••iii. iii••iii••" _"1.5 Amp Hour • . • • • • • . • • • •• • •• • • • 52. 20
2 .0 Amp Hour .• • • • • • . • • • • • • • • •• • 52 .69

\fi/ tRI -t€k. me.
7 808 N. 27T H AVENUE •

PHOENI X. ARIZONA 850 21

•

We pay surfo~ shipping on all~ over 510US, $1 5 foreign in U5 funds.
Pleos.eodd exira for fin t class or air moil. Ex<:es>. will be refunded . Orders
under SIO, add $1 hondling. ~l eo$e odd 50~ insur"nce . Ma.l e r charge and
Bonk Ameri ca card l welcome, ($20 minimum). Teleph ane orders may be
ploced lOAM to 5,3OPM doily , Mon thru Fri. Call (602) 995- 9352.

Check rcoder servi ce card or send stamp for our lolest fly....

•••••••••••••••• ••••••••• • ••• • • • • • • • • ~i<ki·idl·i;I~i1i~1".o"'i'i...-p l vs

electronic carns ents . •



ALDELCO ELECTRONIC CENTER NOW OPENl
Kits , Books. Boar ds, Magazines . Special 2102LI 8 for $1 7.50 . 8080A CPU Clip $19 .95 . We stock OK Battery Operated Wire Tool

$34 .95 . OK Hand Wire Wrapped Tool $5 .95 . 7400 Ies CMOS, Timers PLL 's Ie Sockets . All kinds of transistors , rect ifiers and diode s . Plus
other elect ronic parts .

Add 5% for shipping. Add $1.00 for order under $10.00. Out of U.S.A. send certified check or m oney order, includ e shipping costs .

BUILD T HE W7BBX PROGRAMMABLE KEYER. OCl LID STATE PART S WITH IC OClCKET S $42.00 . WE CAN SUPPLY THE FOUR PC
BOAR DS A ND COMPREHENS IVE CONSTRUCTION MANUAL - ALL FOR ONLY $29.95.

National MAl 003........ ~---"..- ~.
• • ....uu.u..t..........
•" ., I
. 12 :<i3 ,-
:. ~ '- ;"'.J
: . ~-- .

BRI GHT .3 FLUORESCENT DISPLAY
Same unit supplied as or iginal equipment in man y new au to­
mobiles. 12 volt DC • Xta l timebase • 12 hour for ma t .
comp letely asse mb led unit. d ims to comfo rtable viewing wh en
car ligh ts are o n etcw stand by power co nsumpt ion.

All for ON LY 524 .95

PLUS - FREE
3 push swi tch es a nd ch oi ce of green,
blue or amber filter .

a lso good for marine and aircraft

Specify:
5to 15Vo it

or
1 2 t o 28 Vo lt

unit

~~
1 ~ :5U I 2 3 :5 1"3 " 1/

on ly $6.95 plus $1.00 sh ip p ing

MOO EL ALOS,
Si K b ig .S di~p lay LEO~ in a n alt'''etinbl"c k pl"stic c" brn oN wr!h a , ed
Iron l l ill G . ....1 I... " ham .... b.oadc,,", st" l ioo. Sel 0"" doc k 10 GMT
lhe o l h 10 l.. ""l li m. _ Or hn . a 24 ho u. lo ' mat .. n ..... cIo> el<.nd 12
hour .. n lhe o l he , . F .... . . futur..." Ihe ck>d< b . W I 10 the ..co il<!.
E"ct> clock is com.olled " p"• • ttly . Cab inel m"'....es 2"~ K 4" ' · K
9 \10·· . CO"'!'l... . Kif $4 4--9S.

MODELALO' :
Fo ur 1><..' .J n i,.;., lube dISplay . Ca _ is a n e",act i... daap blue
indU<h "'l l r"n1 fill ... . Will drsplay ...,OrMk II th e p ush <If " but/on. An
" ••'01 To ...y ~Ul;a,. Cabine1 .. n it 2"·' " J" " 9"~. Cornplll1. Kil
$~_95 .

1\10-,1
2 DualDigital
12-24 hour f:lof:k kits

-50 0 m A reg ul ators' fe atu re

c ur rent l i mi t i ng a nd

thermal pr o t ec tion .

Va riab le Power
Supply -Kit .

Frequency count er kit wi t h memory si m ilar to a bove but
w it ho u t di gita l clo c k _ _ $99 .95.

A sse m bled unit . .. • . " _ $139 .95
110 V a c power supply . . . . . . .• .. .. . . . .. . . . . . .. . $5.95

Frequency Counter and digital clock kit in one cabinet
12 or 24 hou r .. Fro:quo:ncy counter
d ig ital dock • t vpica l 10 0 Hl to 40 MHz

Silt.J display LEDS l.. __ !" a CClKa cy .0001%

Switcha b le fr om c o u nt er t o c lo c k. Clock m a intains t ime
w hile freq ue ncy c o u n t e r is in use. Ca n b e wired for e it he r 4
o r 6 d ig it clock . Sm a ll s ize ma kes attract ive un it fo r auto o r
boat . Operates o n 12 vo lt DC . Plug in pow er su p p ly is
ava ila b le for 110 volt AC use. Comes complete wit h
inst ru ct ions. Cabi net a nd a ll pa rt s assembled uni t . . .
$ 139.95. O pt iona l 1 1 0 vo lt AC supply _ _ .. •. .. •. $5.95
K it o nly .. __ __ . . _ : $99.95

Aldelco presents a

S5SO
1.1 5
4.75
180

10 95
] ,95

.. U S
. . 5,40

. 8 45
.. 10.95
. 12 30
. 1630

.. . 430
. . 5,25

• speCIal 10.95

ALDELCO KITS

RF DEVICES
2N3375~ 400 MHI
21'13866 l ','j 4110 MHI
2N55l193W 175 MHI
210 5590 HM 115 MHI
210559 1 2 '.RO 115 ~' H I

2SC511
2S( 1226
2N6080 4W 115 l,4Hl .
2N6081 1~ 175 \1Hl .
2N61l82 2'.i11 115 ,"U11
2N608 3 31M' 175 \1Hl .
21'16084 41}W 115 MHl
2SC1306
2SC1301
2N2876

ZENERS
"'1146 to l N 7 ~9 400 'A,L . e.I 25
1'-1 4728 10 1N4764 .. 1 WilIl 28
I N ~ 333 1 0 1 N ~37 8 ~WiItt ... 2,10
1 ~ 297 0 1 0 1 N 300~ 10 ,,'au 24 0
110330510 1N3340 ~O ",all 4,7~

AL2151GE215l . $4,50
AL 216 1GE 216) 1,95
2 N 30~~ . 99
2N3904 or 2N3906 25
21'15 496 Or 2N6108 . 70
MJ E340 1m 5655) 1.10
741 0' 7tI914 P,n OIP 25
555 T,IIlt. . .49
556 DUdl 555 1.50
IN9141N4148 . 1510 ' ,99
IN34 ·1tl 6Q-lfo54 . __ 10 101 ,99
CA 3028 DII A ffljl 1.50
4aGO CMOS 200
LMJ09 t<VO lt Reg . 1.10
MJ3055 . . __ 22 0
2N!)(()1(r tP 2N488$1 : . • • . . •. • • . • • • . . .9S
2N21B9 _ ••..•. .• • .. • • . . • • . • . . • • . . • •XI

8lS 23 3.95
2N6103 . 89
LM7090r74 1 M,n OIPOpAm;l . 45
LM741CE r05 ap Amp .45
14 Or 16 Pin ICSockm . . .30

Blin ky Flasher Kit
PC board, 555 & all parts works o n 9 volts ­
$2.50 . Morse butto n - $1 .00.

LOGIC PR OBE KIT
Aldelco is now the sole
d is t r i b u tor 0 1 the
D1G APE AKE - a logic
probe kit. Now you can
buv direct and save. Probe
measures logic 1, logic 0,
and pulsing circuits con­
ditions formerly sold for
$14.95.

SPECIAL SI1.95

ACCUKEY ERKIT Sim­
ilar to the famous ARRL
Handbook version, Kit
includes PC board, Ie
sockets , IEs, speaker
switch and all parts and
instructions.

ONLY $19.95

ACC UKEYER
MEMO RY KIT
Adaptable to many kevers.
Can sto re 2 canned
messages of 30 characters
each. PC board ICsockets,
ICs instructions and all
parts. $19.95

CLOCK CHIPS
5313 3.49
5314 3.49
5316 3.95
537 5 3.95
Cn OOl 6.95

• NEW IMPROVED
ALARM CLOCK K IT

Digital ala rm clock . Six b ig.5 d ispl ay LEOs
• New on boar d AC Transformer . 12 Ho ur
format wit h 24 hour Ala rm • Snooze
Feature - Elapsed t ime indicator .
A natural for cars , campers and mob ile
homes. Use on 12 vo lt dc with optional
c rysta l t ime base (no t inclu di ng cabi net)

$1 9.95

• CRYSTAL T IME BASE K IT $ 4.9 5
Optiona l cab ine t - in sim ulate d walnut grain
or blac k leat her . $4.95
Plastic cabi nets - blue, b lac k, wh ite o r smo ke

$3.95
Red c lock f ilte rs _ . __ $ .60

12 o r 2 4 ho ur DIGIT AL CLOCK KIT uses.5
d isp lay LED. 5314 cloc k chip fit s o ur sta n­
dard cabinet . Free ze feat ure . . . . . $18 .95

.. 55
.. .65

.... .85

. . .80
....40

.. . . . .. ...50

• RECTI FIERS
2 amp 50 volt 20 fo r $ 1.00
2 amp 10 00 vo u tn for 51.00
2 amp 1500 volt .5 for 1.00
6 amp 100 vo lt 69
10 amp stu d 50 vo lt .. 1.50
10 amp stud 600 volt. 4.50
40 amp stud 50 volt .. 1.20
40 am p stud 750 volt. 2.05
BR IDGES
2 a mp T05 50 volt 3 5
2 amp T0 5 200 volt 50
2 amp T0 5 600 volt . . 1.25
3 amp . 50 volt _. .50
3 amp. 400 volt 1.10
25 amp. 200 volt .. 1.50
2 5 amp. 600 volt 5.50
25 amp. 1000 volt 8.50

VOLTAGE REG ULATORS
T0 220 Package 51.00 each
Positive Negative
7805 7905
7806 7906
7808 7912
7812 7915
7815 7918
LM309H T0 5 _. SUO
LM309K T03 1.10
LM 723 14 pin . • • •.. •.. ...55

• FETS
40673 1.55
MPF102 . .. . .55
2N3819 .35
2N5457 50
2N5458 . .50
2N5459 55
2N5485 50

• DARLINGTON
MPSA 13
MPSA 14
2N5306

• SCRC 106A
C 1068
C 122B

Act ua l Size - 1 .75" x 3.05"

lOa' SpoolGreen~30 wire
Wrap Wire , 52.75
aKWire Hand Tool
WS U 30 5.95
WSU30M (modified wrap) . 6.95
Batt ery operated wire-wrap tool
BW 630 Wraps #30 wire 34.95
New! Model BW 2628. Wraps
#26 + -rr28wire $39.95
Batteries not included.

2281A BAB YLON TURNPIKE , MERR ICK NY 11566
516-378-4555

A2
M ee t us at t he Clearwater FL Con vention N o ve m ber 18 & 1 9 .
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.i=#-I~ s e SALES COMPANY
R -«- P.O. BOX 2881O-A DALLAS, TEXAS 75228

NOW-THE ULTIMAT.E RAM BOARD
Memory Capacity 32K POR $427. Int erf ace Capability

Memory Addressing BUY AN $100 COMPATI BLE 8K RAM BOAR D AND UPGRA DE CONTRO L, DATA AND ADDRESS INPUTS
THE SAME BOARD TO A MA XI MUM OF 32K" IN STEPS OF UTILI ZE LOW POWER SCHOTT KY DEV iCES.

Memory Write Protection 8K A T YOU R OPTION BY MERELY PURCHA SING MORE

8K, 16K. 24K, 32K USING MOSTEK MK4115
RAM CHIPS FROM S.D. SAl ES1 AT A GUARANTEE D PRICE-

Power RequirementsLOOK AT TH E FEA TU RES WE HAV E BUILT INTO THE
WIT H 8K BOUNDA RIES & PROT ECTION. BOA RD. +8V DC 400 MA DCUti lizes DIP switche s.

PC board co mes wit h soc kets for 32 K operatio n PRICESSTART AT $139.00 FOR 8K RAM KIT . +18V DC 400MA DC

THE ABOVE NOW AVA ILABLE ADD $96.00 FOR EACH ADDITI ONA L 8K RAM DESI RED - fav oc 30MA DC
on board regulation is provid ed.

Board full y assembled and tested fo r $50.00 ext ra.
ON BOA RD (INV ISIBL E) REFR ESH IS PRO·
V ID EO WIT H NO WAtT STAT ES OR CYC LE

·AVA I LABLE THE t st QUA RTER OF 1978: · BK FOR $139.
STEA LING REQU IR ED.

16K , 32K . 48K, 64K USING MOSTEK 4 116 MEMO RY A CCESS TI ME IS 375ns.

WITH 16 K BOUNDARIES & PROTECTI ON. Memory Cycle Time is 500ns.

N'E'J'J f'f\.\C'E\ Z-80 CPU BOARD KIT Comp lete Kit 4K LOW POWER RAM
Fully Buffered - on board regulated - reduced pow er

CHECK THE ADVANCED FEA TURES OF OUR 2 -80 CPU BOARD : $139.
consumtion uti lizi ng low power 21L02-1 500 ns RA MS -

Expanded set of 158 instr uct ions, B080A software capabil ity . operat ion f rom a single Sock ets provided for all IC's. Quality p lated through PC
5VDC power supply , always stops on an M l stat e, true sync }inerated on card (a real

~JCf. !
board . • Add S10.00 for 250ns RAM operation.

Plus feature}, dynam ic ref resh and NMI available, eith er 2M 2 or 4MHZ operation,
1\'£\\' r IC£!quali ty double sided plated through PC board, standard k it shipped wi th Z-80 t echn ical I['J£\\' PR The Whole Works - $79.95manual and all parts plus sockets provided fo r all l C's. Z·80 Chip & Manual Sep. - 39.95

• Ad d $10.00 ext ra fo r Z- 80A chip whi ch allo ws 4MHZ operation .
NEW PRICE!

ALL OF" ABOVE ARE 5100, IMSAI &. ALTAIR 'A ' COMPATIBLE.
We can supply modificat ions needed for many other systems!

SIX DIGIT ALARM MUSICAL HORN JUMBO LED CLOCK KIT
CLOCK KIT ONE T UNE SUPPLI ED WITH EACH KIT. A DDI·

.
FEA TURES:

FEATUR ES: Lit ronix dual 1/ 2" di sp lays, Most ek TIONAL T UNES - 56.95 EACH. SPECIA L TUN ES A . Bowm ar Jumbo .5 inch LED array .
50250 super clock chip, sin gle I.C. segment driver, AVA I LAB LE - YOU SUPPLY T HE SHEET MUSIC B. MOSTEK - 5025 0 - Super Clock Chip L lI f. !
SCR digi t drivers. Great ly simplif ied construct ion. WE SUPPLY PROGRA MMED PROM TO YO U. C. On-bo ard precision crystal t ime base. COOD VII-

STANDARD TUNESNOW AVAILABLE;
More reliable and easier to build. Kit clncludes all _ DIXIE _ EYESOF TEXAS- DN WISCONSIN - YANKEE D. 12 or 24 hour Real Time Format. '
necessary parts (except case). P.C. Board and Xtmr DOODLE DANDY - NOTRE DAME FIGHTSONG - PINK E. Perfect fo r cars, boars, vans, etc.
opt ional.Eli m inate the hassle - avoid the 5314 1Do not PANTHER _ AGGIE WARSONG - ANCHORS AWAY _ F. P.C. Board and all parts (lesscase) inc luded.
confu se- w ith Non-Alarm k its sold by our compet it ion! NEVER ON SUNDAY - BRIDGEDVER RIVER KWAI -

CAR & BOAT KIT HOM E KIT Alarm opti on - 51.5 0

$ 16:-95 KITp.e.B. _ 53.00; ACXFMR - Sl .50 $9.95 KIT $ 3 4 .95 $ 2 6 .90 AC XFM R - $1.50

RAM'S CPU'S PROM'S
... ~....-

21l02 - 500NS. .. .. .. .. .. .. . . 8/ 11.50 Z-80 includes manual. . .. . . ..... . . 39.95 1702A - 1K - 1.5us . . . . .. . .. ... 3.95 or 10/35.00
21102 - 250 NS. . . . . . . 8/ 15.95 Z- 80A includes manual ... . . . . . .. .. . .. 44.95 2708 - 8K In tel - 450ns . . . .. . . .. .. . . 14.95
21 14 -4K . .. .. .. ... .. . .. . . . . . 14.95 808 0A CPU 8 BIT . . ... . . . . . . . .. . 11.95 5204 - 4K . .. ... . . . . . . . . 7.95
1101A - 256 . . . . . . . . . . .. .. ..... . . . . 8/4.00 8008 CPU 8 81T . . . . . . . . . . . . . . . . . . . . 6.95 B25129 - l K . ..... . . .. . . ... 2 .50
1103 -1K . .. .. . . . . . . . .. . .. .... . . . . . . . .99 2708$ . 8K signetics 65 0ns . ..... . . . .. . . . . . . 9.95

CESSOR CHIPS-MICROPRO CESSOR CHIPS~MICROPROCESSOR -CHIPS- MICROPROCE
8212 - 1/0 PORT ... . . . .... .... . .. . 3.50 822 8 SYS CONTRO LLER . . . .. 8.2082 14 - P.I.C . . . . 12.95 .... . 2513 CHA R. GEN.. . . . . . . . .. . 7.50. . . .. . . . . .. . .... .... . 825 1 PROG. COMM. INTERFAC E. . . 10.95 . .... ..
82 16 - NON INV ERT BUS . . .. . . . . 4.95 ... . . .. 8838 QUAD BUS. RECA .' . . . .. 2.00. . . . . . .... 8255 PROG. PERP. INTERF ACE.. ... 13.50 . . .. .. .... ... ..
8224 - CLOCK GEN .. . . . . 4.95 .. . 74LS 138 N - 1/8 DECODER .. ... . .99.. . . .. ... . .. . .. . . 8820 DUA L LIN E RECR .. . . .. 1.75 . ... .
8226 - INVER T BUS. . . ...... . ... ... . . . . . . . 3.95 8830 DUA L LI NE OR ... ... .. .. . 1.75 8T9 7 - HEX TR I STA TE BUFFER . .. . . .. .. . 1.25
PIO for Z-80 . . .. . . .. ... .. .. . . . . .. . . . 14.95 148811489 - RS232 . ... . . ... .... . . .... .. . . . 1.50
CTC for Z- 80 . . ... .. , . .. . ... 14.95 T R1602B UA RT . . ... . . . ... .... ... 3.95

NTER CHIPS-COUNTER CHIPS- COUNTER CHIPS- COUNTER CHIPS::. COUNTER CHI
M K50397 6 digit elapsed t imer . . . . . . .. . ... . 8.95 M K50380 Alarm chip . .. .. .... . . . .. . 2.95 MK5OO2. 4 digit counter .. . .... ... . . 8.95
MK50250 Alann Clock .. . . . •. •... . .. . . . . . 4.99 M K50396· 6 digit up/do wn counter .... . . . . 12.95 M K5021 . Cal. Chip w/sq. r t . .. . ... . .. . . •.• 2.50

ITT DUA L SENSE AM PLIFI ER. I SPRAG UE DUAL DIFFERENTIAL I GENERAL INST RUM ENT DIOD E. I
FLAT PACK 5400 SERI ES.
SPECIAL BU Y FROM ITT .

75234 AN D 75235. 49c each AMP. TD10l 49c each 1N82A G 19c each 20 Assorted Devices for $ 1.00

39 M FD RESISTO R IC's from XEROX M ICRO-DIP by EECO $ 1.95DISCCAP ASST. l6V Mallory ASSORT MENTP.C. lead•. At least Elect roly tic IC's Removed f ro m PC boar ds. Al l rested : full spec.
10 differe,'It values.

15/$1.
PC leads 7400 - 9c 7430 - 9c 7493 - 26c

NEW SER IES 230m
lncludl!1 .001. .01, A good mix 7402 - ge 7440 - 9c 7412 1- 22c

WORLD'S SMA LLEST 8CD CODED DIP SWITCHI
.05.. i- other nan' of values. P.C. Mount ! 23OO-02G - 1248; 230 0-1 2G- 1248 compliment
dard.,I"es. 1404 - 9c 7437 - l Oc 74 123-32c

TH ERMISTO RS SPECIALI 7410 - 9c 7438 - j oc 74 155 - 22c
JOY STICKS Slide Swi tch Asst.

60 /$1. MEPCO - NEWI 200/$2. 7416 - B e 7451 - ge 74 193 - 35c IC SOCK ETS Our !>eo, seller. In·
l.5K OHM 7420 - ge 7474 - 16e 8233 - Hc 4-100K 14 pin - 5/$ 1.00 d"n miniature &.

1402A - SO<: 7475 -24c Intel 1302 POTS 16 pin - 5151.25 standard u l"e•.
1000 MFD 5/$1.00 POWER 45, $3.95 ea 28 pin - 3/51 .00 12/1.00FILTERCAPS RESiST OR GREA T BUY!! LIMITED QUAiVTl TY!

Rated ~5 WVDC.
Upright . tyle with 7500 Mallory

15 OHM
IT T Part # SAJ 101 TR IM POTS lN400225W by

GOOD 6\.rv\ ? C. LEAD
PC le ad •• Many

30WD VC DIDDES 10K,20K, l Apop" lar val"es.
Compu ter

CLARDSTAT
IDEA L FOR EL ECTR ONI C 1N414811N914 25K 100 PIV

4/ $1.00 Grade caps 75¢ ea. MUSIC CIR CUITS - 7 STA GE 4911: ea. 100/$2. 10/$1.00 40/ $1.$3.00 each FR EQ. DI VIDERS.

CA LL IN YOUR BANK A MER- Texas Residents Call Colle ct ;

-ranis - 60 :DOli
NO COD' s. TE XAS RESIDENTS ADD

ICA RD (V ISA) OR MA STER 214/271-00 2 2 5% SA LES TA X. AD O 5% OF ORDER

CHARG E ORDER IN ON OUR FOR POSTAG E & HAND LI NG . OR·

CONT INENTA L TOL L FREE 1- 6 0 0 -527-3460 )tOJfClI !Jock VI/OrOJftcc!
DERS UNDER $ 10. ADD 75c HA ND·

WATT S LIN E: L1NG.FOREIGN ORD ERS - U. S.
DEA LER IN QUIR IES I NV IT ED! FUNDS ONLY!

210 Orders over $15. - Choose $1. FREE MERCHANDISE! S2



for the famous

HAM-KEYS
Model HK·1
.. D ua l-lever squeeze pa dd le
.. Use w it h HK-5 o r any

e tec t ror nc «eve-
.. Heavy b ase wl l h non -slip

ru b be r fe e t
• Paddl es re ve rSib le fo r wro o­

o r c lose - $
fmger 2995
soacmc

Te rm in al s -eo or b lack S 75 eac h

Model HK·4

• Base o n ly - ...........
wilh r ub ber l ee t S12 .00

ModeI HK·5A
Elect ronic Keyer
• N e w Ca b in e t C ot o req-Kev ec

to M at c h m o st moc e -h rec to
eq u i pm en t

. • Iam bi c C irc u it fo r sq ue e ze
ke y ing

.. Sel f -c om p le ti ng d o t s and
d as h e s

• Dot m em o ry
• B alt e ry opera ted w it h

pro vi s io n fo r e x te rn a l powe r
B u i lt - in s ide-tone monit o r
G ric4P lock o r d ir e c t key in g

• Spe e d . vo lu m e . tone and w e ig ht
con t ro ts all mou n ted on f ro n l
pane l

.. F o r use wi t h e xte rna l p ad d le , s uc h
as H K -1 o r HK-4

.. Can be use d as c oo e pr ac t ic e
o sc i ll a to r w i t h st ra ig h t- key . such as H K -3

Model HK·2
• Same as H K- l less bas e l o r

Inco rp o ration In ow n «eve r

Mode1HK·3
.. Delux e st raight key
.. H e avy base no need to

eu ec n to desk
.. Ve lvet sm oo t h act io n

H2
211



OIOOES!ZENERS SOCKETS!BR IOG ES T RANSIST O RS, LEO S, etc.
l N914 100v lOrnA .05 a-pin pcb .25 ww .45 2N2222 NPN (Plastic .101 .15
1N4005 600v lA .08 14-pin pcb .25 ww .40 2N2907 PNP .15
1N4007 rooo- lA .15 16-pin pcb .25 ww .40 2N3906 PNP .10
l N4148 75v lOrnA .05 l8·pin pcb .25 ww .75 2 N3054 NPN .35
lN753A 6.2v z .25 22·pin pcb .45 ww 1.25 2N3055 NPN 15A 60v .50
lN758A lOv z .25 24-pin pcb .35 ww 1.10 Tl P125 PNP Darlington .35
l N759A 12v z .25 28-p in pcb .35 ww 1.45 LED Green, Red, Clear .15
lN 4733 5.1v z .25 40-pin pcb .50 ww 1.25 D.L.747 7 seq 5/8" high co m-anode 1.9 5
lN5243 13v z .25 Molex pins .01 To-3 Socke ts .45 XAN72 7 seg com-anode 1.50
lN52448 14v z .25

2 Amp Bridge lOO-prv 1.20
FND 359 Red 7 seg com-cathode 1.25

lN52458 15v z .25
25 Amp Bridge 2OD-prv 1.95

CMOS - T T L -
4000 .15 7400 .15 7473 .25 74176 1.25 74H72 .55 745133 .45
4001 .20 7401 .15 7474 .35 74160 .85 74Hl 0 l .75 745140 .75
4002 .20 7402 .20 7475 .35 74181 2.25 74Hl 03 .75 745151 .35
4004 3.95 7403 .20 7476 .30 74 182 .95 74H10 6 .95 745 153 .35
4006 1.20 7404 .15 7480 .55 74 190 1.75 745 157 .80
4007 .35 7405 .25 7481 .75 74 191 1.35 74 LOO .35 745 158 .35
4008 .95 7406 .35 7483 .95 74192 1.65 74L02 .35 745194 1.05
4009 .30 7407 .55 7485 .95 7419 3 .85 74 L03 .30 745257 181231 .25
40 10 .45 7408 .25 7486 .30 74194 1.25 74L04 .35
40 11 .20 7409 .15 7489 1.35 74195 .95 74Ll0 .35 74L500 .35
4012 .20 7410 .10 7490 .55 74196 1.25 74L20 .35 74LSOI .35
401 3 .40 7411 .25 7491 .95 74 197 1.25 74 L30 .45 74 L502 .35
40 14 1.10 7412 .30 7492 .95 74198 2.35 74 L47 1.95 74 L504 .35
4015 .95 7413 .45 7493 .40 7422 1 1.00 74L51 .45 74L505 .45
40 16 .35 7414 1.10 7494 1.25 74367 .85 74 L55 .65 74 L508 .35
4017 1.10 7416 .25 7495 .60 74 L72 .45 74L509 .35
40 18 1.10 7417 .40 7496 . .80 75108A .35 74L73 .40 74L510 .35
4019 .60 7420 .15 74100 1.85 751 10 .35 74L74 .45 74 L511 .35
4020 .85 7426 .30 74107 .35 7549 1 .50 74L75 .55 74L520 .35
4021 1.35 7427 .45 74 121 .35 75492 .50 74L93 .55 " 74 L521 .25
4022 .95 7430 .15 74 122 .55 74L123 .55 74L522 .25
4023 .25 7432 .30 74 123 .55 74Hoo .25 74L532 .40
4024 .75 7437 .35 74 125 .45 74HOl .25 74500 .55 74L537 .35
4025 .35 7438 .35 74126 .35 74H04 .25 74502 .55 74 L540 .45
4026 1.95 7440 .25 74132 1.35 74H05 .25 74503 .30 74 L542 1.10
4027 .50 7441 1.15 7414 1 1.00 74H08 .35 74504 .35 74L551 .50
4028 .95 7442 .45 74150 .85 74Hl0 .35 74505 .35 74 LS74- .65
4030 .35 7443 .85 74 151 .75 74Hl 1 .25 74508 .35 74L586 .65
4033 1.50 7444 .45 74153 .95 74H15 .30 74510 .35 74L590 .95
4034 2.45 7445 .65 74154 1.05 74H20 .30 745 11 .35 74L593 :95
4035 1.25 7446 .95 74156 .95 74H21 .25 74520

, '- :~ ~
74 L5107 .85

4040 1.35 7447 .95 74157 .65 74H22 .40 74540 74 L5123 1.00
404 1 .69 7448 .70 74161 .85 74H30 .25 74550 .25 74 L5151 .95
4042 .95 7450 .25 74163 .95 74H40 .25 74551 .45 74 L5153 1.20
4043 .95 7451 .25 74 164 .60 74H50 .25 74564 .25 74 L5157 ~ - ' .85
4044 .95 7453 .20 74165 1.50 74H51 .25 74574 .40 74 LSl 64 1.90
4046 1.75 7454 .25 74166 1.35 74H52 .15 74S112- -' .90 74LS367 .85
4049 .70 7460 .40 74175 .80 74H53J .25 74S114 1.30 74 LS368 .85
40 50 .50 7470 .45 74H55 .25
4066 .95 7472 .40
4069 .40
4071 .35 LIN EA RS, REGULATORS, e t c.
4081 .70 8266 .35 LM320 K5 1790S1 1.65 LM340T24 .95... LM723 .50
4082 .45 MeT2 .95 LM320 K12 1.65 LM340K12 2.15 LM725 1.75

6038 3.95 LM320T5 1.65 . LM340K15 1.25 LM739 1.50
9000 SERI ES LM201 .75 LM320T12 1.65 LM340K18 1.25 LM74118-141.25

9301 .85 LM301 .25 LM320T15 1.65 LM340K24 .95
.-

LM747 1.10
9309 .35 LM 30 8 (Mini) .75 LM339 .95 LM373 2.95 LM1307 1.25
9322 .85 LM309H .65 7805 1340TSI .95 LM380 .95 LM1458 .95
95H03 .55 LM309K 134CK-51.85 LM340T12 1.00 LM709 (8, 14 PIN) .25 LM3900 .50
960 1 .75 LM310 1.15 LM340T15 1.00 LM711 .45 LM75451 .65
9602 .50 LM3 11D (Mini) .75 LM340T18 1.00 NE555 .50

LM318 (Mini) .65 NE556 .95
MEM ORY CLOCKS NE565 .95
74S188 (82231 3.00 INTEGRATED CIRCUITS UNLIMITED NE566 1.75
1702A 6.95 NE567 1.35
MM5314 3.00
MM5316 3.50 19
2102-1 1.75 7889 Clai re mont Mesa Bou levard, San Diego, Ca lifornia 921 11
2102 L' 1 1.95 (714) 278-4394 (Calif. Res.) SPECIA L
TR 160281 DISCOUNTS

TM5 6011 6.95 A ll orders shipped prepaid No minimum Total Ord er Deduct

8060 AD 15.00 Open accounts invited CO D ? rd ers accepted $35 -599 5%

8T13 1.50 $100-5300 10%

8T23 1.50 Discounts available at O EM Ouantit ies California Residents add 6% Sales Tax $301 - $1000 15%

8T24 2.00 All ie's Prime/Guaranteed . All o rders shipped same day receiv ed. $1000 - Up 20%

21078 -4 4.95 24 Hour Toll Free Phone 1-800-854-22 11 MasterCharge! BankAmericard ! AE
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B A R RE L K~IT: 1 8 8 ~
" 0 0 P ARTS

51.98
I"elud... r •• i . , o ... n,," .
<Iinde." I ~'. , tn r PC work,
. "n,p o n PC ho~rd., . P"mpcd
i n' n h " rce l. h,· lac t o r ie >,
] 00 c~ m~ t .rl al. In. 120",
Ca t . N o . 11"- 340 1

B RI DGES ! KI T =2 7~

20 f o r " " . ,. ~":ii

$1.98 ....~ '0- .-r
we b ot 2 ' <In_ 01 e. ~ . If'
nn d 2C, .mp fu ll W~ '·.

b,;d"., . Un '" lOo od . \\'. don ' ,
kno ,,·. ('nl u ted and '",bh~· .

11',- ~'''' " . No . 11A40Z a

BARREL KIT ~2 3.1JHALF" INCH
READOUTS
1 5 for$1 .98
1t088Y --
From .l. ct0c7 ' 0 10D ~ I .. •
cl ad e. Fo i", hHd F:'ro- ~ OO

II< ~ 0 7 '. . 11 "-:1"29

IlA .\ l S l "~ a no'a! llollh /ta 'lu.n~,·, "i "h I", w e , '>,,'>.
<' lid m.,,,M TO·12~ ~"~•. " • • feN l o r n it· " nd m;~ro '

.." n'" ...""mu n i."ti"n~ "'.~ '. 3~N di a .•PO"" . a>«' . ,..~ ..
" .. Id "I ,, ' ..... 1. " ,1.<. a nd 1," ",ud 10. ~.eo' oinl''' ''' . R~r."
" n ·. 1ft. 20 . 20 n . I.. mu .\011 mi l•. """.• • di ...l' a'l....
, "'alto . T. ·o .m;".. . l. a '\.. Tn... SPi ll·"'. Wt . 2 ..u.

A ' 30 i,om. bted .1 1200 ... t ta . A ••., . lo.l>o'r.t •
• l>.:lllt f,,, . ontrol llJos "'.017 .leetrleal oa<l ooI""","oole
d n l_ o. Eoo llJ eoa..o lo .1>Ood. or e l••'"" drill o. b....b
tn>o "'_•• et<:. Bu il t ..l!.,h .... . .." d Dt, al u... 1>oum tza,g .ta.I:. CoD>pl_ wtt .. 01_ _. f <>r ....Iable
opo.e<! eoatrol. ll eo .." d .. \)' col."","
"';r_ for lUVAC eo .,.01.0, .... It."' be eoll tNllod.
1 0 / 3 2 _ a U,. lJIad . o..U><rrl'_ pt'Ori<><>a o.U .
out. With Itool<1lp d i.p_. U ""......... ., ....
troll.. too. Wt. 2 It.. e.t. N... I I A~2

)f= 0
C Ol. No . 1 I A4 0 11$5.95 ·

\ 5 GIGAHERTZ
MICROWAVE POWER TR ANSISTOR

ECC INDUSTRIAL

SPEED
CONTROL
3 FOR $595
$1 6 . 0

l· .S . m " h r. Od" in al h ' d . .. i" n<'d as a . lI d o pr.. ;oeto •.
S"m. mny tH· tn odir,.d 10 . , ' r<,j.cting a b.r o f Ut o. Ili llh
q ua l" )' :1.I.n. e"",I.n.inl:' " l'. l pm. R~'luiro. ol an d ar d
I on ",,, tt prokNi"n bu ih , .1~mm . H,lu. can bp In , er t . ,1
,tn d "~m",'.d man u"II )' , He~ ,'>' du t )· bn k~lite cos . , llr~ >'

h a m me " ,, " . ~n;'h . n • • lll " )'o u , ,, " ' n i",," cos t lillhl
.<Im w . l' "~ " Xe no n fln .•h tub. and m ak. " $j rob e illlbt .
~I ;\n ,· ",h,," u,.~ too n u morOU$ to m"nlio n. Si z.: 1 1 ~
5 1 0 • 4' 0". W._ 5 IbJI. C a t . N o _ I I.A 3 8 7 0

MINIMUM ORDER_ $6.00

NOV . 1977 - 73 MAGAZI NE SPEC IALS

~® I S THEPOLY P1\K6R ~2~t~~~
EL ECTRONI C SUPERMARKET

D I SCOUNT

BARRE L KIT H.

PRIlCIS IO I'tI '"flIESISTOIf!

200 for
$1.98

M nr ked a nd un m ..r~..d 'I• .
'/. , 2 watt' . No 1 1 4 l:t4 2 8

BARREL KIT : 1 2 6
U PRIGHT EL E:CTROS

40 for~
$ 1.98 -w=

1 m ' ." 3 0 0 mf ,n m i,' u re
of "Olt~I'''' ' 00 '1> mar ke d
'n ~ood. 11,,-)226

BARREL KIT U O
HOBBY NPN POWER
T RANSISTO RS

1 5 for $1.98"'
Fa " t orY f al l ou t4 ao d "o!l'
' POC '· TO_a po... ... . 1 110 %
hobb•. no op.,n . no . horts.
ws. I l b . C-ot. No . 11..,2 6 1 1

BARREL KIT ! . 7~
N AT. IC B ONA NZA !
100 f o r 51.98
Hobb7 and unt ' . d, f . c ' OJT
m lx<>d in I>or I.. Li ne""s.
7 ~ 00 's. R OMS , DTL'S, "',,_
iotns. cloo: k a Dd " . telllalor
ch ip " u d m " ",. W t . 12 o~• .
C.t. No . 11 4 2 8 6 0

Watch for our supermarket bargains each m onth!

2 13



R15

Certifi ed c heck o r mon e y ord er onl y ­
NO CO Ds

$3.95 EACH - IN QUANTITIES
OF 10 OR MO R E, $3.50 EACH

SMA LL : 2" x 25 /8" x 5/16"
Installati on : Only T HR EE wires

WA RRANTY
Retu rnable fo r full refund with in
ten day trial per iod . On e year fo r
repa ir o r repl acement.

PRICE $39.95 C:P:A+LU·~~X

Yo ur call sign pro gramm ed at
factory, please be sure to sta te
call sign whe~ ordering.

AUTOCODE
8 116 G lider Ave, Dep t 5
. Los Angeles, Ca. 90045

(213) 645-1892 A36

PROUD OF YOUR CALL? . .
WORRIED ABOUT THEFT?
Ident ify your FM t ransceiver with
au tom atic cod e on each trans-

Re g,mcy H R ·2 12
Regenc y H R ·2 B
R egenc y HR -31 2
Rege nc y HR -2MS
S .B.E .
Sonar 180 2·3·4 . 3601
Standard 146 /826
St an dard Ho r izo n
Swa n FM 2 X
T em po FM H
T r io/ Ke nw o o d
Tr io / Kenw ood T R 2200
T r io /Kenw ood TR 7200

2 METER
CRYSTALS

MANY
IN STOCK

HOI..IN DISTRIBUTORS
P.O. Box 436
Dun e lle NJ 08812

Clegg HT ·146
D rak e TR -22
Drake TR-33 Ieee onl y )
D rake T R-72
Ge na ve
Heat hk it HW·2 0 Z1
{rec only )

Heathkit HW·202
l co m / V H F Eng
KenlWitso n
Lafa yet t e H A·1 4 6
M id land 1 3-50 5
Regen c y HR -2

FOR THESE RADIOS ON
STA NDA RD ARR L REPEATER

FREQUENCIES

Armchair Copy

with new $&1

RAK-l
Active Antenna

Shortwave Listening
OUf O NLY occupation is
supplying everyt hing yo u
need to tune the mediumwave
and shortwave ban ds-and
ide ntify wh at you hear. O ur
NEW mini-ca talog details
Barlow Wadl ey, Dra ke a nd
Yaesu rece ivers, WORLD
RADIO TV HANDBOOK, logs,
receiving antennas & tuners,
calib rators , FM or TV guides,
AM pattern maps, Q SL
albums , ITU publicat ion s,
RTTY displays , CO NFIDEN­
TIAL FREQUENCY LIST,
clo cks an d all SWL books.

GILFER ASSOCIATES, INC
P.O. Box 239, Park Ridg e, NJ 07656

G6

2 14



CiW State Zip _

73/11177

T R Y A SUBSeR IPTI O N

DO Y O U W A NT TO L EAR N
CO M P U T E R S?

Some maqa zines ampha st za
o EM systems .. . some are wr it­
t e n more f or c omputer sc ient ists
· _ . K ilobaud is w ritte n f o r and by
it s rea d er s t he h ob b yi sts.
Yo u' ll f ind great a rt icl es in there
by well k nown hobb y ist s such as

' D o n Lancaster D o n Al e x ander
· . . Pete Stark D enni s Brown
· .. Hal Walker. _ . A rt Ch ilds . . .
S he ila Cla rk ... a nd many mo re.
The emp hasis is f un~""

MORSE CODE
INSTRUCTOGRAPH

INSTRUCTOGRAPH
MORSE CODE

Sin ce 1924 In st ru etograph has serviced the
world with the most co m p lete equipment ever
d evised fo r lea rning Co nt ine nta l code . Yo u
ha ve complete co ntro l of send ing & receiving
A T ANY SP E E D Y O U D ESIRE w h ile ma ­
chine is running . w it hout changing tapes (not
cassett es} . A co m p lete course fo r beginners
incl. mach ine, 10 double sided tapes, k ey ,
manual , b uilt-i n spea ke r . Nothing else to bu v .
$ 9 8.5 0 p ius UPS 1 21b. d el. chg . A dd 6% S .T.
for Calif. d el. For catalog on 45 advanced
tapes w rite: In st ructograph Co . Bo x 5032
Dept . 3, Gl endale, CA 91 201 . 121 3 1246 -3902
or 245 -2250. 117

Toll Free Subscription Nu m be r (8 001 258-54 73
US on ly - off er expires 12/31n7

Dm"o:i'U

$15.00 enclosed . 0 Cash 0 Check 0 Money Order

Bill: 0 Master Charge 0 BankAmericard 0 American Express

Name C,II _

Card # Interbank # _

Signatu re Exp. date _

o Bill me crrect. ( I' ve sig ned above)

"Tee Shirt sent when bill is paid . Allow six weeks for process ing.

Address _

o Y ES! Start my one year KILOBAU.o su!Jscription for $15 with the next published
issue. "A nd send my FREE Tee shirt. SIZes for ADUL TS ONL Y.

s O M OL DxL O

M A KE MONE Y

Perh a p s you've been t h ink in g
of the computer h obb y as a way
t o get in t o a sm all bus in ess. W hy
not ? Th is is g o ing to be an e n or­
m o u s field in a c o u p le of y e a rs
a nd y ou can b et t hat t hose on t he
grou nd f lo o r w ill have t he best
chance at the gold r in g. Kiloba ud
wi ll h elp yo u lea rn h ow t o get
into ma n ufactu r ing . . . to b eco m e
a dea ler . .. a manu fac t urer 's
re prese n tat ive . . . a service bureau
. . . a writer. Neve r b efore has
t here been an o pportu ni ty like
this. Grab ho ld and start getting
your feet wet . T he cove r pri ce is $2 ( th at's

$24 a yea r) , but the su bsc r iption
K IL OBAUD IS B R A ND NEW " "rra t e is only $ 15 fo r t he y ea r . . . a

T he fi rs t issue was J a nua ry sav ing o f $9. 0 0 , p lus y ou get a
1977 . . . a nd t he rrraqa zirt e is the Compu t erman iac t e e sh irt
fastest growing a nd best accepted hur ry, lim ited numb er ava ilab le .
m aqaztne in t he h ob b y c omputer Yo u c an pay for it ·w h h you r
f ie ld al re ad y . You- do ubt t h at? c r e d it c a r d (Ba n kAmericard,
.Jus t c sto p in at any hobby co m-" " raest er Cha rge , A m er ic a n Express)
pu ter store and ask any o ne you or yo u can even be b ill ed di rect ly .
see. Kilobaud is o utselli ng a ll Send in the bel o w coupon o r
other m a qazi nes c o m b ined call TOL L FREE 8 0 0 -258-5473
wh ich sa y s somet hi ng co nside ri ng (dur ing ott ice h ours ). Pl ease have
t he c o ver price of $2. It 's fu ll of yo ur cred it ca rd ha n dy .
go o d art ic les a nd h a s a sense of Yo ur subsc riptio n wi ll start
hu m or. T h er e a re mo re a rt ic les in with t ha, ne x t p ublis hed iss ue , so
K ilo ba u d than you c an read in a a llow abo ut si x weeks for a ny
day . . m ost rea d er s comment apparent actio n . If yo u wou ld li ke
tha t Kil oba ud ju st h a s fa be read to be fi lled in with t he back iss ues
fro m cover 'to co ve r a nd this takes they a re $3 each and at last cou nt
several d ays. some w ere s ti ll a vaila ble.
I
I
I
I
I
I
I
I
I
I
I
I
I
I

A q ua l ity vo lt -ohm c a li brator at a b reak­
thro ug h p r ice ! W hy put o ff ca l ibratio n o f
y o ur YOM , V TVM, o r d ig ital mult imeter?

Her e ' s what yo u get:
e Cbeck DC vol ts at 0 .100 V. 1.000 V.

and 10 .000 V
• Up to 0.0 2% accuracy on vol ts
-Check oh ms at 10 0n , l k, 10k, 100k,

and 1 meg.
• Up to 0. 1% accu racy o n ohms

Batte ry powere d. uses 2-9 V batte r ies
(n ot incl uded)
Uses hyb rid fC p recis ion ref eren ce

O n ly $34.95 each . Plea se add $1.50
p o st age. CA re sident s a dd $2.1 0 tax.

Gary McClella n and Co. Box 2085
G10 i~OJa:r-alCxe9b~nwy .

NEW!
A Si.~.5

Meter Calibrator!

of g ia n t cl ub new sle t te r fo r com­
puter hobb yi sts , a p la c e t o tell
ea c h o ther about t he problems
t hey've had - a n d t he solu ti ons.
It 's a maqazf n a f ill ed wit h gr ea t
a rticles ... a l l w r itten so you' ll b e
ab le to unde rs tand them.

Yo u want t o kn o w about
ha r d w are? Read about th e new
M ITS 2 -80 CPU in K ilobaud,
s imp ly e xplained by t he chap who
designed the ci rcu it. O r how
about t he b est-sel ling TD L 2 -8 0
CPU .. . t he desi g ne r h a s w ritten
a bou t it in K iloba ud too. Yo u 're
wo nder ing about w ha t cassette
system t o u se? You can go crezv
on t his o ne .. . but befo re f l ip ­
p ing out, rea d t he Hal Wa lker
a rtic le in Kilobaud and fi n d o ut
w h at the p rob lems a re . . . and t he
solut io ns.

E C M Corporati on
41 2 N . Wei nbach Ave.
Evansvi l le IN 4 7711
8 12-476-2 121 El

~ ; :--:q ;'... ..NEW

If yo u are l ike the rest of us
y o u've been r ea d ing abo ut mic ro­
computers yo u'r e excit ed
abo u t t hem .. bu t t h ere is so
muc h to understa nd and it all
see m s so co mp licated that there is
n o w ay t o und e rstand it.

Hog w ash .
A new m a qa ame is being p u b­

lish e d f o r c omputer h o b b yist s _ ..
fo r people w ho a re b eg in n ers ...
neophytes . .. n o vic e s . . . peo p le
w ho have n o id ea w hat a vecto r ed
inter rupt is , but j u st the sa m e
want t o le ar n a bout comp ut ers
a n d ha ve fu n.

A h....ome comput e r syst em can
cost yo u a b u nd le if y ou d on ' t
k now what you are do ing . Kilo­
ba u d c ou ld save you a lo t of
m one y . . . o th er s h a ve learn ed
t h e h ar d w a y . K ilo baud is a so rt

lor '77
On ly

$145
less batteries
a nd c rysta ls

ECM-5B MK- II1m modulation meter
• O.6 KHz peak reading lin ear sc ale , meets
com mercial stan d ards
• O p erates 2 5MHz t o 5 0 0MHz
• Crystal controlled for e as y o per ation
• A u d io / scope out put w ith earp h o n e

• O p tio n s : NICAD power PAK $34 .95
Charger $29. 95

Wr i te or call for complete information.
Send check or money order for $145
plus $1. 75 for ·sh ip p ing. I nd iana resi ­
dents add 4 % sales tax. Crys tals for
1 4 6 .94 M H z : $4.95. All o t her treq :
$7.95.

2 15



WHA.T HA.VE YOU MISSED 1

The supply of th ese back issues is very limited . .. and
when these are gon e, that will be it. Don't miss out by
procrastin ating. Treat you rself (or a ham frien d) to a
fant astic bargain .

The back issues of 73 are a gold mine of int eresting
articl es . .. just take a look at what 's been covered . . .
every possible interest. This is t he most important
library you can have for hamming.

J UN E 63. Su rp lu. ! • ..., ~ , OM Q 2 Beacon T ~ PO'
2 20. '<''' ' '' '' 01''9 AR C-2 "anse .. i ~"f nl..,,,,, ,lV.
PE 97A pw.....ppl y co n ' ''o n . BC ·348 b.:Jnd
' '' ' ''ad . in d uctan ce '''''I convening Be 230
I ~ . bc ~ i n n ""' , '. ,,, ,r>g Be 453, fCC'" mo , o ,
tun in g , t ,an. iSle, ow mon it o r , 8 CA4 2 a n • • e la v
"",w e" ion. moll il.. lo ad in g c o il. , in c , cas ing
Two -e ' .clee t i" i lY , T V with t he A R T _26 I X,
TRC _ll ' x o n 2 20 , A RC 5 Id fl' & 1><. AR C-3 tx
On 2 M.

AU G 63. Ban ... ...-oo 6M .,n, dio d e no ••" gen ,
"joe" m o du lation, m a gic T R . w iten • • '" 90"" ,
h a lO ", ,, en, ow 1><.... 1< 1" . VE E b" . m desi9". c o a x
IO'~" 1'11' ""mete' . TX T u b e Gu '<Io! . di ode
p _ . u p p ly L UflcnbOx " , q ue lc" . S...... Fl e x p lan-
a'ion , vertiCal an' ;n lo, in fo On Wi n dOm an,

O CT 63. W B F M "" " sc oi••,, ide as, H F p r op agd
• io n , c hea p l o n e p a t Ch , ' emo te ·t u ne d Ya g ' .
c OM tr uc , io n l'Iin1 •• a nt co u p l.,,-. $ (; Ve rtical.
liIa m en' ~ l o ,mCf c o n . ,ruU ion . 2 M nu~i~lO'

eon~e< 'e,. Lafa ye tte H E -3 5 moos . Buy e , ' s
G u id e ' 0 R~ &- T x. P'OO uct <!e, ec.o ' . novel
H i C V F O. u";o n tr On Omy. I><In ad';lII" o , " il"
conven.... . compac. .....iU a.....p

FEB 64. 2 M .....ul tl c """ ne l e ~ c" .... . ,~ d =,gn
id"a~. m aji c 'I' ~w i 'c". lo ud , p e a ke , o n d o." , e• .
"10 M 2W tx. lo o k a' ,eS! equipmen, . ra di o
g' ound. , "10 M Z L S pec ia l . n t . n<lu".li ' .'ion .

MAY 67. Q u a ol I..ue ; 4 3 2 Q uad q Uad- q u ad
e x p anded HF Qua d. T wo e l qu.d. m i"iqu'd .
"10 M qu a d. qund e~p.... im en.. . l'Ialf -q u a<l. • h , ee
"I q .... d . 20..... q " e d . , il,ove . qu a<!. IN.y ' o· ....e ct
Q.... d . Q u a ol B;b liO!l" ph y. F ET ..-fo. ,ube
" ou blesho ot' ng . H F dumm v loo d. u n der
".nding "d8: ' H F SS B/ e ... n . geo rn " ' . ;e e ir
cui. desi ~n . G S S ·20 1 tr.ntea've . FET cOn ve , . e ,
1o , l O-2 0 M. " i·".... ,~ f ilt .... .

J U L Y 67 . VE ham , od io. VE C h o m • . d.b
aUap,o r. h o m e b r ew ' o w e , . (r an< i. , o , de . ig n.
' 3 9 Wo, ld ·. F . i'. g nd p l.ne a n ' , G 4 ZU heam.
SST V m onitor. UH F FE T p,ea m p•. IC " if"
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OCT 67. HF $Oli d " a ' . , ~ , , ,, g g,ed , o .a,o, .
d""gnin g . Iug lune d co il •• F ET c onve " e'.
S S T V p i. ge n. VH F log p e'io<!ic., 'O'alab le
d ipO le , gam m a m a ' ch c.ep . Old -, im e dx ing.
mO, lm n d x ing .

J U N E 68 . Su'piu . I• •ue ' T,a nsf o,m.. " k ks ,
S C-120 6 ' x . A PS-1 3 A T V ' x . low vo l t . ge d c
• uPPl v . SU'P' u . Kope . , FM ';g eo mm e ' Cial x'a l
' YPe •• Wilc o x 1' ·3 "' . ' '''lO' in g o ld "Gu ' P""' '' '.
75 Al ' x mO <l•. T A A-1 9 0 '1 4 3 2. " ..q ooun , ,,,
u ..... . , a n",.. i",..,. p w ' ' ul",tV. u .... fo< d1cap
l.ol>" ' <!CO'da... Su ,pl" . Co"""",on 8 il)I io
9, ePllv . AT ·209 w .:>II<'e o n 2M. A AC · l gU ~ 'd TX.
ATTY t x T U.

J U L Y 6 8. Wo o d e n ' Ow e ' o o n. tr o o t io n , .i ltove,
lowe", m ec l ing a t e lephone p ol e , IC AF o <c .
" dB" e xp iai n e d. h a m club l ips ( Part 1 ).

SE P T 68 . MObiie Vi'll . 4 3 2 F E l p , ea mps,
c o nven ing TV T u n "'• . x . ,,1 OK s"'biIoW. pa ,
a ll et -Tee d ... rso. m oonbo unc e d ' Om b io. 6 M
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NOV 68. S SB x . a l f il.e' •••o l id ' fa t . tr ouble
• nOO ti n g , IC l , e q caun , .. , j m a n y e rr a " &
omi"io ns l. " cv " " .. n1/ o , me rs , Sp .. Oe ~Omm
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co m IJr e" ", lamp. AX Z c,,'c u la t io .,.. " . n.i.to<
k. v e ' . bet ' e ' ba la nc ed m o d u la to ,. t , .".iSlO'
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" e.. i ~a" . u., n g 2 M "" e lllgen' ly . •, u 'o o ,.. q la ,
.. I."" , . pw' . .. " p l ie, I, o lr. s u, p lu . compo n~n..,
" IF" , y " . m mo d" IO$ Ip a rt 2 ) . v h l F E T p ,,,
o m r ' , e ,;" cM ed · · ' d iO' " l ite s , p o " ., 9" st o m p (; M
' x. ex " .. c la <1 ""oly ( r>a" 16 1, 8 ,.hop IF NL.
lo w _b.. nd p o h<" m o n , to , . moo ,l" cw t • • W ic!\ , ...
.u'o POlen

JU N E 70. DO R A an , . v lo c .'c u " . ,emo, e SWA
,nd ica ' o ' , ,,, d OOr hI ~e"ical. ' w " n o n one
a n, e n n... en~i . on"'an . & cOol ~ 10 15. 2 " I " .. "
~e' lic" I •• I1uV",g ."' P l ' '''0 4 0 M Q' " , ~ . 21 " 6
2M bea m , e " , a ~Ia.. n d v (part 17 1

D E C 70 . S o l i,1 st o' e v hf e xc i, er . <lel t " tr o COl1
tr o l t or SSEl, 2M ".,n,,,,o, FM 'x. HW 1 0 0
a li .." tun ,n g. " l it t le g a te " d ",,, e , . 3 50 l)Z hI
I",eat . g",n," a l cl ... "udv lp a" 5 1. "I 'an <l t " ....

(n o 9 0<>d
lim i' ... .

JAN 7 1 . S pl it 10 ' '''' 1o , <I" ng. HC3 '" 1,," ,,,
mo,l>. e w du t y ~ Y <:le . , ,, p eat e . J OfO· I" " I" '. H E P
IC p ' o ieC ts , 1 0 I " 2 0 M p a r., h ol « id",,, . tig h ,
n ing p'o lecti On, IC .. aCce . so ,y . ~" i c .,nu.
d oubl" b .. l..n~ed m , ~", <. ,... """"en ' ,, ' a ' k,,'
' 0 0 1. h a m IICe<1.., Sfu<l y Que <l,on•.

FEB 71. Meta l lo ca , o , . ~a,aclo' ,neo ' v• .>.FSK
unit. SSTV p"' c h bo ~, .>.TV 1'1"," . R 1 TV
, ...n ,ng ,ndic.. ' o<. , one ""cOdC' '-d''~O,'''' . 220
M H I co nve " e ,. SSTV m a.. " e " c d" lI e~tion . ' C
code o .~ . 6M .. ., ,, ..,-,e• . ~"ne'.. 1 <l u" "", ,,,
I" a " 6 1. R T T Y ,n " o, perl ho ar d , e ",""a i .
lo w ·oh m me t e,

MAR 7 1. IC a. W ,o iii,,,,, IC 6M c " ",v,, n <l' . .. .. "
~e" i c. 1 id eas. ' I,gi co"n , ,,, in f o . su , p lu . C'l " 'P
me n , .denti!ic • • io n. hf li nea • . :o;rrple t o " "
p a ' e h . ' ''''.. a ' ...... u d io m ,,,,,,. d ,g , RT 1Y oKe...
. o ri .... COOl ' t\an9'" g ndlJt a ne . !le n..... 1 cl ",. " udy
lp a ' l 71.

APR 7 1 . In tr a '0 f ..... no ,," '~ ke,. ' ''''C.''CT
p'00Ie m1 . MO.' 0 ' 0 1.. H T

O

" \ \ ' ~'O'~av" '"
P"" ' ~ ' I , n ~ ",g . d' ~ n V _ ~ " ea!! l e 2 M ' ,n
r xlt x . , ep r -O \"'V , . 1m m ar ke n 1lu ep ,"

;'~'."'. ~: ,S ..., h~~~~~:. ~~d~;:~~;~c~~";~ '~O~
12W I ~

M AY 7 1 . 7 5 M mOb ,le """ ' P. 2 M p ,eamp.
".n••"o, .. mp "".ig.... t OM "'b I~ . p<>,'ab'e f.n
trar."" .i""" di, ec , o , v . a u d io co"'l>"' "<''' c, .pt>....
" a n l iot O, LM f , ,,,, m ,,,' er . 4 50 M Hz I ",~ , ~ .

s im p ' e a t f,It ",. I ,ube 2 M " . nK""""..." p i".
2 M P Owe, " "",p . !Ie " e, al c ia.. ,"Ud'y lp a rt 8 )

J U N E 7 1. 2M 1"'0'" e x "~ , i ,n c n ,, , 3 e l 2 M '1",,,1,
m u ll i bo nd <IiPO I... r>atte rn" w~at h e , h a llo o "

~~~li ~: l . m~~;~ ~ e:,:~~ ~~:- '~~:i~~~', :,.."':,~ e:,,,,:: ~:--
~apaci .y d ecad" bO~ . 4 0 M g., ,,, a" ' . g" ne, al
~ 'a" S1udy (pa' . 9 1.

JUL Y 7 1 . IC . ~ d i o P 'OCl!'UO' . .. ...:lio . ig g.". CW
f ill ...-. 2M f m o ' c. 2 M co ll in e.. , ve ' li ca l. F M
su p p l i", d ;,ec.o,v. Mo'o ,ol~ G ", ip eonve " ion.
"an. i..o.- be' a ,es,,,, . ge " e,.. ' cl~.. <,.,d V (p a"
1 0 l. •

A U G 71 . Ham ·I oc .;milo (po r t 1) , 5 0 0 Wa tt
I; ne .,. <!im e n"on. fo , Jul y co ll inear , 4 1ube
8 11140 $' a ' io n . vi a d ig i , e . dOUl. JlJp ;, e , o n 1 5M.
ge n" ' . 1 cl .. .. st ud v lp ar t 1 1 1. P;"k , ;e ke ' "'h e
"'", e,.

SE PT 71. T ,.n1fo ' m .... le ss POW 'upt>li .... oo ti l;!
"ol e l~ ea rn" ... I C ."bnilullo tWO d w~"

me , e . I. I C comp ' .... Of'-agc . tTMJ lti e ",""n,, 1
HT 200. h am fa os,....i le (p ... . 2 ). ~a,,_ of
man "",de no i. e . ~ fo w i tl> " ., e king m; . e' . ge n­
~ ' a l c ia .. >l u d y (p.1r! 12 ). tr a " " stm I'Ica'
. in ' i ng . IC pu i"" ge n, to n e polI ch iso la ' io n . h cd
wa ttm~ t ers

O CT 7 1. Em",genc y . • e pea l'lst co,. "an .c. i ~",

p o ", • • $uO p ly . p . ed,eti ng m"" eo< .nowe,•. <ligi
S ...il c h ing. , e_ . e c u rr e n ' ba "e,y eh a' gCT.
pa11 i"" '''Pea ter•. earth 9'o u"". , .. " d io ··l.i lo.
; ng. ' 1;'1..... Sw a " 35 0 mo d• .

NO V 7 1 . 3 ·..1 75M bea m . mo.o, -w ned g nd
pl an e . 2 M ga '" ~e'hcal. " . n . i. 1OT bi.. . ing . w li'
• i. e 'e pc~' er. ' ox h " n' ing. a ud ," filt e , ....."
. ino , / d io{lo ' e " e ' . ~ta l , e st e, . GM . w Mn p ,
10 1 S ·2 0 M q u.. ,I , "an. is,o , pi · n ~' t ina l. a n t
l e " d lin e . c o mm u n ica ti o ns d b • . 2300 M Hz ex
c i'e,

A U G 72. SST V ,n " o. <p""", ~ "'0<:""0' . f m
'e"". l .... , n f o. ' '''' p, o b e e o " ..m cl 'O" . G E
p ,ogline . c ,uoP ' v . 432 ' f . ...' i"9. p ' ea m p
comp. .....,' . S i ~ ·e' m o d " lo n e pa .~h. Two ·...
i n t o . '01., in lo. S C R , e g" '.'o< fo, I-tV PS .
" id eal " x ",1 OSC. f m , ~ . da p, o , . a u ' O ' h el t
a la , m .

S EPT 72. P I" m h ico n 'v com~, ~ , WW VB GO , H z
' x. c illO' lu be .i~ g~~ . cw ac , ive f il' e r , rf t e' t i ~g

at 1 29 6 ·3 500 GH z. b a lu " anI fee d. " . n . iot o ,
powe, ' ''P P ly. IC 6 M ' x. lC 'm/am d e ' '''' l o ,
(pa" 2 ) . a ~, ive I <I, e ' d .. . ;g n I p ar , 3 ). K 20 A W
ftlOQ coun, .. , (p . n 31. 2M fJ eo .ynU' e.i1". (p ""..
O C T 72. COft e<;:l io n . 10 ' Aug_ ' m ' x . " a ,, ' O<.
2 M I, eo . y m h ... ,u., lpact 2 ) . 6M "an . i..o, ~fo.

n., no .. m p e ' e m . . ..... , ime f,oeq m e.. su , .. m c n,
IPa " 1 ) . a ~ t i v e 1,1'" r de;ig " Ip.... 4 ~, " , p ea'e<
t im e" e . tr a-c la" Q &A (p art 3 1, ba l loon v. "
ic" l . 10 ge " . ti m e de la y , ol. y . 4 32 t i l<e r id ea .
D C AC i " ~"" "' . he -diod e ~ o~"e rt e" r ll " ec o""
a nd ni x; .. d' iver . pl u< m "" " $\Jp pl V 10' IC I

NO V 7 2 _ HI " a ". i..o ' po...." a mp •. FlT TV
, "' ca '. IC " f . x . t , . ""i..o , k" yet . e m e ' gency
po......'. 220 MHJ p ,eame>. dou b le-dell . a nt.
.irnpl" eo "'''''"", u. in g mOdu l.... h l A F ' ''' ' '''.
" Iump"d Ii" ,,· ' osc. 2 M I, . q ."n ' he. il . ' (p a rt
3 ). K2 0 A W coun . ~, ",ra ,a . 2 M " ,e. m p . e x" a
ci a ,. Q & A (P "" 4 1. h i Z v oit m",~' , N iko lo l e<l"
st o ry . vh i swr ,n "!o" tr" n . ..1Of regen ' x . 432
SS S .'a~sv "" ." AC a, e we'der, inl r o to co m ·
pute'". hV h " r;! a'" m o d " la to , . H Al O 'x mo ds .
10M "a .... i..o ' a m . ~ . 40M gndO lane . 'C logi~

d"",on.tr a , o<. ov ", laod pro, ec ti o n ••f Id .weeP
ge n c ' . l o<. d i ~i heQ COUM"" . au, a l '" l " n,,'9

D EC 7 2. S ST V .cope a na IYl e ' . 2 '1.1 1m , ~. , a"..
b u , . t enco <!e, and deco de , . u "i~ ......1 ,I a mp.
a"t o Pa'ch hoo k u p . L.....3 8 0 N inf o. VOlt .. g e var
i ~ bl c c aP int O. 2M 1 8 wott amP . S S S modu la
t iOn mo ~itor . xt AI i ,,,q ld cl ;V"y m~ t e', lOA va' .
, io 1l . pp ly . t , .>n. ", i..;o n l i n~ u. e<, , .. di o .. , \, o n
o m y . ;n u u C' a nc e me t e' . 7(; '0 20 M t ",n.~.. r te' .
L E D ,nf o . 4 0 M p'ea m p . " .. n sist o . v lo . 19 7 2
i" d e x. 2M p '",.mp.

J AN 73. HT 220 ,oud110 ne . 3 eI 20M ~ag,. 50
M HZ h eq cou nt .... <pe ac h ." o c e«o" 2 , o ne
g 1m ' e st '.1 . til. o~.... lo,,"e ,. 6 M COn"""" "-
us i g modu l.... . u"eab le .. f 1,I,e• . 11 ~ !>and
li nea ' . 1 0 M IF tu n "' . d,o<! e noi. .. I; m i le , .
C.....I ..b a ge . HW22a ,, " n~o e i~.... 4 0 M m Od , HAL
10 1 m o d

F E B 73. CW id ge" , tone op~'a , .. d 'e la v .
, o<o id ai Qu ad '.tu 'e an t . • clive li lt"' . l im e treq
m "". u ' eme n t (p a rt 2 ). '~P". 'e' ti m i" g "on tr o l.
SST V c i' c ui U j pa" 1 1. 2 M c o nv ", . e' ""ing
modu le <. mu ll ,funct ion ""' t .... .ng. F E T b ...;ng .
" eq co uMer p . ""mP . TR 22 h i -PO"- mod.
I' a n . is,o, rl powe' . m p . {p "" H . ligh l bulb rl
po"",,' i.v:li ea lo <s. 75A4 fil. ... <. c.. p ae i.ance
m.asu, .. m en' . Go"".. ' 201 mod. w o , ld ti me
in fo .

APR 73. F M dcvi..,i o" "'''t e " 2 M FE T p r c., m p.
two 2 M po _ , . ", p ' . r e p" " l " OOrolr ol (pa r' 1) •
,,,p,, a ' .' l icen1lng. E u ro p.an 2M 'm, 1m , c"" n. ,
.d.p,o, . A CA C M U 1 5 mod•. Iig M n ing d e , ,,,, 'o' .
e b " lig n mcnl ga d ge,. tr a"" i.,o , ,.; powe' . m p.
(1' '''' ' 21. , e ".....t '" ec onom ;o•.

J UNE 73. 2 2 0 M H z . ;g ge n . u M PO ......... ......, e< ,
'""eate< lic"n.ing in t o . A T T Y aUl osw,l ch . 40M
hY b' ;d vf o ' x . a n ' po la' mou n ,. 1 0 1 5 ·2 0 \.1
qua a . K20 A W COu n ' e, m Od • . dau bl ~ coax ar,t .
~am .um "',,' iob , , o ~e deCod e , . f iel d 6,,""g th
me te'. " ic od ba tte ' y pack. o h m m ete,. F CC
r"9 ' (pa r t 1 1.

AUG 73. Log·,>e,io<! ;c . (1' . " 11. to ne bu'", ge n.
, t po"." ..mp ' '''Sign . " ..... i..o • •a d io i" le , eom.
160M an' . SSTV mo n ' to , . lo w c01l h eq

~~.~ ::: ·f~~d.~e~~~~g~~i'c '.~:l;a::~)~

S EP T 73. Flepea ' ''' con"OI . ""....... . le g
p "' lO<lics (p an 21 . 2M ' x c~ l i b.- .. . o '. PL L ,~

a pp lica, ion;. TT p od hoo ~ up. Hea ' h HWl " s"
m .. tc r. Os~", - 6 doppl.. , . 2 M c oa x ial on t o 2 M
conve rt er , IC key" , . m~a.u ' e a n , Z. F CC '~g .

(p 8rt 4~

OCT 73. G E Po c k.. , ma l .. mod •• m ic.-o .......ve I , ,,,,
mU1U ' ''''''' nl . CA3 10 2 E 2M h on'en-<! . 2 k ... h I
l ine.... rl w a"m """ . me,,,, ...p .. i, . 6 0 .'4 0 <I,p ol .. .
IC "'n i" ge ~ . vM h eQ m"ll, p ll.... . F CC ,eg. lp ""

"
N O V 73. 4 5 0 MH' e xc i. .... i " " o ' 0 A1V
c lfeu ,... n ic od ~olta g e mo ni ' o" a " , o p a . c h c e"
n«:tions . IC ." e,e, amp lif ,,, , . T R2 2 oc . u p p ly .
ind oo, ve " io., l. IC of f,l te r . , ,, omon . ~ , y pow~ r

f .. ilu , e p,o , eot io n , 160 M .nt a coup l''' . Mo 'o
'01 . H T i" l o , sST V- IS 8. C I. .. ·S .f ' '''P. F CC
'eg. Ip ... , 6 )

DE C 73. Cod e .pee d d i.pl"y. 2 M k w . mp. IC
~ ..,, "' . 8038 w~velo ,m 5I"n. h el ic .1 'tKO n.' o<
d" . ;9". """, ,, ti ~ e . l ~o l ,m.,... . p . o ~ im"V eO n t TaI
""".ch. IC , ... , .... .equ","',. \ ,one """oce ,. 2M
poftable beam. el ec tr o nic e .>lcul a ' m ma ' '' . c .....
hI ,e . d ...eo. I' CC ,eg. (p a" 71.

~

FEB 7 4 . S ST.V .110 n it O' il1' o . IC ,1" ,h o a m p ,
.CO I'" , ,,,,, e D 'Ie " . 15120M ve "ica l. ' e l " " ho n~

Ii"" c o n l , o l . y" e m. p o 1I0a r d con"" " ,ti o n
~a"a at fi ll e ' . blo.~ " lu .., ,nd ie .'o" 4 0, ,, c w
1I n .....i ' h T" " ,T "" modU le •. Slm ,"" "",,,TIP
c omp, e Sso , . • i" gl .. ·IC ' x. " 432 "," t ina' a...,m
b iV. " a n.;..o< ~eV i ng c i' cu lt. 7 "'9"",n . , .... clo u '
w it h n i ~ie d,, ~... .

A P R 7 4 . Vox f Of' ' eP .... '''''. 'on" ope ' a , e<!
' e1av . bl "an.v"' . ,,,. 1 0 ' 0 2", 'x ~onve"<IT.

' em o, ,, co n t<o l p . ...e l fa , ' Oa,,,,e ' . R CA 1m t •
luni ng , .... b.''' d i l>le , o ne gen , F CC ,e'l . ll "" t 'II.
Rep ~,,' er A ti as

MA Y 7 4. Col CM i9 " i" o n . ., ,,,Ii o comp.e" ,,,
",fO. in ' e d ", ,, nc e su o p ' .... ,o " '0' bOd... a u'O
I>u.gl;o, a l. , m • . 2 .... ic p,e~m" . I ()-l"l fe ' eo"
v... te<

JU L Y 7 4 _ 4 1 000"'- Iin c." . " n ' .....' '''t "e" ge n.
un,~....",1 ahk 51"". 5 5 5 IC tim",. S OI..l I>"o .ro
a " a V. 1 3 5 kH, 432 MH ' p• ...,mp • • 10M '1'1' a '"
lX . 3 000 vd c .u"pl ,! . ho w ' 0 ,ead diaqwlt1.

A U G 7 4 . lo,o "ta l cl,,~c t i o n al w a t""" " " s. 4S0
M H t F E l I', e.-,mp , lose '1,10 t o li ",1 · ·c ·,
T rimtine " p; .d hooku p . A3 9 0 "" R3!J 2 '"
m o d •. " a<k , ng e w I ,lt e, . • "'31 ""I" n <l'm _ u n .
~e< $81 ' egl>'ated " u p p lv . ss tv 'can ~on"""e' . , "
' og ic ",oblern• . 10 " m",

S EP T 7 4 _ MO S K E'\' e t"""onic ke v ..' [pa" H .
e " """n,,,!! sv ..am. He a , h 1 0 1 03 1<:ope mod,.
q ,p 6M a m '~ . d spee ch ol .P P"' . • u<l,o no,,,,
I,m " ", . w~ .."PlI ;'e on SSl V m o n , ' O' . un" """,,1
I C '''' ' ''' . m in ,a ,,,, e , iQ con . "uc',on, ' o w e ,
c o n " , u<l ,o n ,n f in i' e , f a"~,,u a to'. " I"e l ra " ,c

(More)



HOll OAY 16. 5 5 .,, ~ Ie ' ''u, 1 An loex"" ",,," '00 W, ,, HF
,m pt ,,.,, , How Do Y,," "'" IC, ' I", ,, VI, Mo b." S"", 1<ov O' ''''t01
- 10 _5 C H" u .. " 0 ' Lose I, r. Add R IT ,o YO\>r T"""",i,."
DXo. d ition , "'mo r;" lo r, U'"" m. _ Re1l.Oli"", Qf HKlTL.
D,,," " VOn' 0 ,,0 Q RP O"mmy Lo , d. F,.,.. f, S""", Cha..... ­
Mol "~". tao '. T"" Am",,,~ ' 8" M,eno . fa, 160m . Reo '''' 'o , ,h,
K" ;fe S"" ch _ S'mp l, T R Sy,,,m fo r tho Nov;" . Now YO" C,n
$,n th., i,. _ tho VHF E"g ,ne " ," " Ao o, O<o<h to 2m HooO;o",.
H" 'eh ,,, , o" '" R.m ""v _ , h, "'0-0'''' CW Mooh;" " Th . M«l Squ ,d
Doe, ,he POe' " S" "" , , _ RaJ", S""" P,04 ""do,•.T R•• ' "'''''
Sq" . d. ""' " Co,"""t,,, C,n and C.,,' t Do. A Han'l So"k F ,1e
H' OdI. ' - " o "" m ;" 6 ASLC '''' OSl.>.A'p. .. . " • • " "P, in, Your
Own LogboOk _ 0 " Vour Ne,,,,, Corno,"" . Sh"" ,u. Yo", HT.
C.", In 0 " tho CB _ Im" n, '; on 'or Fo" , nd Proht. T",.-., Th "",

. 8 '0 A", . o" , CO," . T h, 2m M<>d " qu, d T ' ckl.. 'h, W•• ' h" R.dio
_ ,,,d W,m ' . H. m m,ng bV Lo",r . A 6-0 Foot AO" no, 0",20 Fo o,
l o ' - So l" ,o. , ' Om N" ;,, O'ob l.m, Ou. 1 VoL"O ' Pcwo r $ "P" 'V.
A" Ao _ ",," 6o ", S""" , I" ,"'e ' h' "La _. ""'" l ook " .
Synoh.. " ,,, . How ", B" '" AYtom "ie Kover. A'5O DuO",''' ' ' _
n" F" , ," yo", Co', "' ;11S,tvo,_>;"" R.pt"" , ,h. N i"d'

S~P 7 6 . To, S"'O"''' ~ DORR Lo w 'lo i'" A" ,,,,,, I", ,, ' II.
Ult,." mol. Aegul, ,, o,, with ~.w IC _ Po"", ""Pp IV 0." ,...
G" "ly S,mp l, fi.d , r;.,n '" Indo ", Ant ' " " ' W",. _ Ma',n~ ' h.e"t
Out o f , Bod B. " ""n. lno, pcn, i" 12 Vo l" fa< Yo ", B' '''S", ioo,
A T,~ '-" h Boo, n" _ U, ;"" , T,," , ;, W R,d,o. P'o,ect Vo", v lI F
C"" ", ,, er _ No,"" M ie n "" Rei... . fl; " ," y'o ", lv . ;"",1. fl TT Y
Svmm. Ho w to Cote h, CB". A 4S 0 MH, T,."".i", ' ''' .... d er
S130. Sp, c , A'J' J""ft", II. PRDM Memorv A , ~,,"d. E,. ht T, . ",
5"00' Ad,pt". Tho PAOM ZOOP" . Sn..ky S.""", _ W;,h ...
ASCII Key"""d t. S,mOle G," O" "" Te em;n.1 _ U" n" , " ", Iu, .
Coun t." , .. Not M•• " _ Th.v· ,. Simp' ,

OCT 70. B", ld , Woird 2 B, "" Mobi'. Aotfn ... . e""d ' Co,,"," 'or
YO" ' R""i"r , Ho.. do YQ" U'" 'c>' (p,,, I II, ORP F, o 0" 40 , ""
SO - H,,," a Roo, B, " .. "It Ju" 5 w. ttl . T h. " v bro" Qu,d _ Low
W," d load. Exp,n ". ", ,, I, , . Fr",u, ,,ev 0'''''0' fo ' Yom Counte , .
Pro g" mm, hl. DI'/ 10 Un" - fQ' ATTV. R.p,,,e ,, . "''''b,Ie, "'..
N_ 'C , ' ''' the Co , "'C ' C"I,"" _ 5'," 0 '" Coun t", with Lo"
U,., d "0"0'. I, My R;, W.". " n. D' No r' _ BY"d '" Elf " " ",
1I"" "' ted f ,. ld M<t" d K"o ..' . Oc' , k;. CoI"o .. " fo ' IS , ,,,, ' 0
- . S" "f . o" o" "u" ,,,,d . B" ild a s"" , StoOdo ' " _ ""''' R ,'l" '
0 """, w , H" T", lo" ed ible Lomb '" O;Od• . M, ,, ,.n ;'" flllY
Bu" "' , ,..... Voo U,.d . T,; "" Yet ' . How to 'ot. r'.", . C'oc k ""'"
- B'Ydo t, BCD. "" ASCtI Co , ,,,,,oo. A T TL T."" _ " ..., ' '''
U, m ", k, d S" ",, ;o IC, . T h. N.w HI$ffiP,o . " mm", _ Mo" "", Th o,"
C" , fou o"" d uP, W.".k . BASte? \'Ih"', T hat' _ th . B" ,,,, o t
8 ASOC. Th. Solt A" of Pro", . m m;n, I"." I) ,

NOV 16 . Blockh u"" , "" PO i,, " , ' Co, dl", " 00 T ,p, . B,,,,,d,
Mob il• • "" ,Id , " "",Ie L' b SeQ"" _ Com L,,, T h, " s70!. Gel ""
S" ,," h S",O I", _ The EI Che" "o AT· JO ;" NotY",' . Th. "",m
So.., _ RO' Q' M,m o,y s,-". m . U",, " ed Uo;v" ,, ' F« Q" ' O""
" e" " "o" The Shi , t Poe k" Toy, "",,,,• • L'QY", (> V" , I D,,,, ,,,,
Gu,d • . S. I1_Po r'" M,k, P",mp. Th, W,nd COO""', T h< &38 "
No, o.od ', T Am", o, I" """ e " L _ Ao""". '0 ' 20.40 . " ,d
80m . B"t" v Ch", m Exoo ",d. H_ OD Y"" U'" IC, (p,,, t II I),
T h,,, , V" " Qf H.m RTT Y, 6 ,. No" . Bu ,.", AI. , m , 0 ... "" 0 ;"""
D" , o.",d ff . 1'I,,.th,, S."" " , 0,,,,,,,, Co" "ol, "'m T m o-Sh" ;,,,
;, H<" <0' VQu' , Th . Soh A" of I'<", ' o""" in. Ip,,, III. OSCAR
Dr"", 0" Vou, A I1", . ASCl lle "dot Con","" fo r Your T vT . T n.
Smok e T",., _P.,...r 5""01VT. " " , Th. M, n """0 In ", ,,od AC _
T"" . , h, G,,,,e ,, P,o",,,, 01 The m Ali i. Boyd" t , o ASC II _ V""
W... t <0 l,. ", P, ,,, ra mm" . ' . B, " do> ,,,d e ASIC _ '" In"ro" ",
' ''' , 6' " do , Corn p, ,., , T""",, " • Mo" Po"'" T o u, hto",
00' _ ' , U, i" • W,,.I.,, B,o,dc",t. r. Th. Ou ~, SoY _ Am".u,
Uoeo..", Sf"r R;" O ;o , M USI , The B. ",f ,,, of S'O.."" e M"" " o" ",
_ M d Huw tO 0<>It

OEC 70. Go T"" e fo' T. o _ S ,,"p l. S""""d 'I>I. E"OO,," r, Wor ld ',
S,mo l"t F i... Bond Recoi", r l . ""'" Do V"" u " 1C<7 10. " lVI, A
SoP" Ch. , ,,,, Dl'/ ID., . T h, ZF """' 6 . , An ,,,,",,, CT>OO' C'ock _
bu" . r. ';',,;n, • CBo, . A lI. m' , Co"",ut" . Wh,,' , All Th ;, LSI
8" " "7 _ ' " D,,"eh' , t V' V.. w of t n. Mioraoro e"",r. Tho SoH A"
of Pro,.-.mm i"" 'O"t 1111, ,,"I S""" "' <O YQu' SSTV P ;" u",' ­
U~n " 0'0 Fr",",",v St. nd"d, Wh,,', . Il Th " W,,.·Wr.o S,"$f/
_ T". Abo" Co ld ",,, " ,, ) 0.." " Exp IOd ;' , ,h . Pow " Myth
, ,,,, IOd,n. th, SWR My ", . The 'C·22 W.Ik " _ POr"'b" i,..;"o .. " h
~ i'aJ' . W.,,;h OX w,t h . 'p,", ,,,.m An.ly", . OX;n, w ith .W. " h"
lA, o.

J UL >6 . P"f« , CW _ Or i... ' ,m Cmy ", II" t'" Keyeo d" " Th,
M,,,,-l\' "" AlI""" d QAP R ," _ A M'"",, r """. A F, ,, Co " o, ..
Pro]" , _ Un"'r $5 0, Byi ld • FAX fr om Sm"h _ Th" G«
S" e" '" p,,," , e , ' 00 O,h e ' n " "". D" A,,,,.,,,,,.. ,, ,, ,, - R, p", ...
Contro' wi' h 10 , Th , G,, " , N" •• Ch,,,. , Cre" t "'" SSTv Pro , ..," ·
mi". CW A, ", ,,,,, , ,o rlPr ,,,,,,,,,,, 11o'> ' t ', up 0 0 1S6 MK, ', TT Pod
<0' , ,," W," o o HT. P_ " " PP'Y T. ,,; o , - T o S,'" Yo ", O"i ,,'
Ci<eu" , . A ArTY/Corn"" t ,, O,,,, I. v "n;" Vo", Compy", C"
Ta,. Mo.-.. . G. ;" fo r You, HT _ • H. " W.ve Wh,O. T ho SUO"
T o,", m"eh, Si"",,, VHF Mo, ,,or

JUN 76 . VHF So ' " ' ' _ SUO" COR _ D~"., of co",,,, r.
T"",hlU" " D,oo<''''' _ U"" , , Co""''''Q' A•• "o " ,. S,mp l. Am", . "
Tv Tr, n,", " te r. Ama" ", T v Ae'""In.Sv"",,,. Mob,'" AutOd.. I" .
A" ,o ",," '76 _ U. i" , ' To" , h,o n. 0 . 00,," ', B" ild T h i. la b T V""
8 , id o< _ and ""' ,," , e T" " " o, m" Imped , oee•. HQw ThO'"
Tr i."') I. Th in. , Wo rk _ , Sor t 0' Op Amp Ha" dboo k, T ho",
E. <" ,", M,m o," Ch"" _ RM' " AOM" PAOM" <Ie.. ASCII/
B"do' with , PROM _ too R,bbo"I.., RTT Y an Como""" . Aim
Yo,' &"m R," " , _ W" h. P, o",.mm , "" CoI"" I.lO '

AUG 16 . Ho" Do Vou '-'"' IC, ' _ F" Od,m . " ", ". S" P" "0 9
Mio,",",. Low B'"d A,,,,,,,,, _ t"" DORA [p, rt II, MIN I-MOS _
" '" 0. " Key" V.. 7. T he Sk,O" ;O<', o.l;'h , Breildbo" d - (;>, .P
Imi.." an of , Corn"",,,,,,1 IC DIP S"" d. MO'" PLL M"!Ji{;. The
Log" G'"o .... _ Sol,," d In" , ,,1'-'>gic T"c" ,G lob>1Co'",I ,,;o",
'''' ,.. DXor _ u ,, " " ' H.,.., Coleul"", . Ir.,,, ", COu" '"
Calibr" ,o o _ U,, "" YO"' T v Sot , S,mp l••50 MH, R;. _ Go AT v
" " h , $4 2 ,"" Mo"" ,, , T '" Fi, ,, CornP"'" Contro l1fd H, m S", , ;o "
_ G' ",d Prj" W,oner , T '" Who<h Ch ip D,,, ,,,,,,O' _ 4. 8. t2. 0' 16
h it" pro , .nd 000'. M, ,";n", " ' Coo " " .tiom wit" yo ", ctl m out..,
_ Wh" An TOose MV"'''o", L, ,....,, As. All Aoou, . A 6 ""Jo<
Mon " " oJ'Ed ito r Sv " "",. A Lo" " Probe V" u C. n II,," , . S,," I" e
D,"" PlOd "'''"" _ U, in•• Poe k" Colo" ,.tor . FSK " ,t h tho SB-4m.
8 " ;1" t"" Sa l,,, AllY T"m,oal . E' (;>"po S,," " T,."." _ Test
" •• , fo,th. Co"",k, ,,

MAV 16. s...'", ' An",," , ,,,", _ Th, M""n ,hc,,", S,,,"o, M,e , .,.
h. lix. An Alloond Im" " . d V". Clo", d LDoo M ,"o" Ty o," , . Tho
75-lJQm "' 000" ' 00". T n. M,",e of a Ma" hm, k". How ' 0 CD"
Vo", A", o", ,, . 40<T> D X ,"~ _ C,,, S <V le. TO, s.,"' e< lm Mobil,
An""". An I" "" , te" V'-'o ror 16-01800,. TO, 0'001, 0 ,"')1",
Am. ,," , W,-",h . , So,.IIi" R, ,,,p ' ;oo, S ' ... VQ'" HR2 " , A v"v
C...." 110 _ " e MDd.1 15 . Co d' Coo"." ", U"'''3 PRDM, . A N, ft>
C, ,,.,,,_Como", or Sv".m, Th. I" aod Om of TTL, Bu ,ld . CW
Meo"",v. 518 W,.., Powe, f ", vo" HT. 555 T,..... ' S,.., .O C' r<" ;'
' 0' , STV. AM .. Not De'" _ It ,*"" e, i" , " " All , Con,""t«
L"" "" , ,,',, _ S,,op ' ,f .,d

NOV ·DEC 7 5. B lo c k b u st e r dou b le iss Lle!
F lip ,fiop, exposed, breakth,ough ill fa,t
scan A T V, strobing disp lays is COOl . the
tuned lu nch box (a ll t e ll n a t Llne r f o r HF
transceivers) . a delUxe TTY keyboard ( p art
2), the 127' rota ti n g mast, Ie .. than $100
mu lt i -pLl,pose scope to.- YO'" , hac k (part 1).
p red ic t ing th ird orde r i llt e r m o d , f e e d l i" e
primer, aRM ing the T h i r d R eich . why tubes
haven't died, in st a n t c i r c u it s _ build your
own IC t est rig, the K20 AW s ynthesizer
P ROM-oted . a ham'; intfO to microproces­
si ng, Ground Fault Inte rr u p t e r (a k.... p a li ve
c ircu it for yours .. lf), a $ 1 snip cha r t re ­
corde" an e ve n sim p ier clock 0"'. , the Fun
City surp lUS ",ene, updatillg the Heath
IB -l101 counter, 256 oages '

Mo t orola T -44 tx m o d 1m ATV. 060 MH ,
wn the<i<e r Ipa n 10. ha '" rad io PR J

There's little t o get stale in back issues of 73 (our
magazine is not padded .. . like others ... with reams of
act ivity reports), you or " gift ee" have a fant ast ic time
readi ng them. Most of the articles are st ill excit ing to
read .. . and old editorial s are even more fun for most of
t he dire predict ions by Green have now come to pass.
Incent ive licensing was every bit the debacle he pre­
dicted .. . and more. You'll really get a kick out of the
back issues.

O C T 75 . A de lu x e T T Y keyboard (part 1),
Op Amps: a bas ic pr imer. an in lrod u~tion t o
m icfOprocessors. 2 m S y n t hesize r !c o ...cl u ·
s io n ) . Satel lite F a x System (collclus ioll ),
regu la t ed supplies (dispe ll illg the m y s t e r y),
D igita l L o g ic m ad e simple. FCC interv iew, a
c o n t e st uP system, dig ital c lo c k ti me b a se ; ,
the OPe r"t ihg d esk , Q R P 432. ham PR o

FEB 16 . BY,'d , St"" " ,, Com my", ,,mQ' _ Too,"'"' SP"""• .
Sym ... , ,, ," tC F,e.",e " " S" o<J" d . Vo" Co" M, ke Phooo PC
e "" ",. 1I0w', Vou r So" , ,,h Qy, ' ,,,,, , ASCri to B. OOot C"" --e,, e , .
ATT Y Au,oo, 11 _ , h, 0 " "" Way , ImO' O" n, ,h. FT_,m . Night
OX," , 0" 10 " d ' 5m. R.,. IIv SOu" up YO"' 2m A<e<;" r. Pot
Vo" rS 6 -' Oo o 160m ,

(YOURS OR SOMEBODY ELSE'S)

photo f la , h i<1 e os . IC "s~ lect - O- le~ t '

DEC 74. C~re ot Ilicad ' , w illd sPeed /d i' ect ion
i "d i~" to " wx ,a te llite vid eo c o n ve 'te r . el .. c­
tron ic kever . h ints tor no vice< . L1n kn own meter
sca le ,. SS TV tape idea s_ T T L l o ~ i c p r" be .
pu b l ic , e, v ice ba lld c Oll verl e r . 'u lled ·d io d e " ..I
'eceive". digi sw r m e t e ' Ipa n 2 ). 'elephon~

pO le bea m support. rh o mb ic a nt e......as , 1 9 74
Index

A UG 75 . 1 4 6 / 4 32 MH2 He l ica l an t< fpart 2) , 10
min 10 ' imer . di gi <wr comput .. r Ipaft 1).
d .. bugg ing d l ee d ba ok , DV M bye, 's guide , wx
satell it e moni tor, cmo, " "ccu -keve':' pc b"ard
m e 'ho d, ,weep-tube fin~ 1 p reca ut io n<. co m p ac ,
mu lt ib~nd di po les , ;ma ll d ig;ta l cloc k, ac cesso,y
vlo i"e hf t<a ll. c .. iv.." mode ,n non -Morse code,.
mult i_fun ct ion ge n. 2M ,canni ...g ,yn'he.izer
e " a , a . KP -20 2 wal ky cloa rg.. '. 10M mu lt ;
elem.....' beam.

FEB 7 5. He at h HO · l 0 oeope mod l o r SSTV.
electronic ke ver . d ig i,a l "" l elli,e o,b ita l li m .. r .
Ooca, -7 ope,a'ion, <a tel lite orbi,,,1 pred ic t ioll.
Heat h S8-102 m od., c om pa ' ing F M & A M.
' ''Pea,er e ng in eer ing . RObot 80·A s<tv Ca m e ra
mOd , neu'ra l12ing Heat h SB -l l0A. "Bou nce­
Ie.... IC sw ;te h . ta p., key .., t o, cw t x

OCT 14. M,c rotram,.,o r c i rc uits . 'Vh t l1es <le,1
HT ·2 20 (D a rt 1 ), 'epea , er gove rn m e 'H. re gu
la ' e <1 5 v <1 c s u Pp lv . 1m , e l c~l. r e m o vea b le
mob ile ~nts. Mo to ro la meteron(l. 2M ~ ~" iC d l

c o ll irlea r , MOtOr o ld m O<.le l co<.le , 2M c oa x ,a l
dipo le. 1 ,6 MH < it ," iP . MO S KEY e le e " o n ,c
ke v er (part 2 ). c ",b on m' Ke c ",c u ,t . h ,-po we '
10 P dSS f ilte'. 6 M "rearn p . 3 WHe di p o le, A TV
,yn c gerl. N C X 5 n ""N. rno !J, ' e wh, ,, fo , ~D~"

me nt d well e r<. "tv a uto ve rti ca l " ,g

S EPT 75 . Ca lcu lating f<eq co u nl e, . w x . a te liit e
F A X syOlem lpa" I I, IC m illivo ltme'e" t h , ee
b utton TT d e ooder , «oub le,hoo t illg ..tv p' x,
4 0 M d x ants, 146/432 MHl he lical all" ko...
clu.ionl', d igi SIM oompu'er Iconcl u<iolll. r eed
, e la V to' ow bk -in, NE 555 p re, "" 'ime r, p o we r
t a ilu re ala,m, po"able qrP r ig p Ow e r u ll i'.
p ,ec i,ion 10 vdc rete ren ce stan da, d . 135 kH< it
st, iP. ,e leoho ne ha nd . et< w i'h 1m tea nsce;ve "

APR 1 5. SSO wal kv fo, 2M , 2 M sca nll ing
,ynthesi<ee, 88 mH l o eo id in t o , 8 ·func ,ion
,epeater c"ntro ller , Ilicad batterv p recau, io n s,
TR22C preamp. t e lep ho ll" a llachm.. ll t regs.
Gu ide to 2 M Ha nd ·h el d T 'ansce ive rs , 2M 7-el
beam, b~s ic telephone svstems Ipa" 1 ), 1 0 min
10 'imer. mOd it ied hf Hu<tle ' mob; le ant to'
2M, 1 5 M q u~ d mOdit,ed 10 ' 20M, 2M co llin ea r
beam , R -llA .u,plu; rx cOhv e " io n , 5/16 wave
2 M ant , Ha lli crafte" S X· 111 'x mod•. 1 6 0 M cw

"

NOV 7 4. K20AW coun'er u pd ~t e . regulated 5
vdc su p p lV, w ind d irect ion ind ica tor . s v n t he
<iled H T-220 Ip ar l 21. 20M a.er be a m , aut o
p~tch pad hOOKUps. double ·st ub ant ma tc h ,
novi ce c l~ss im tf uc ti o n, d igi , w r me te, lp on 1 1,
6M cOrlv e<ter 11 .6 MH < il l, · ·C ·b r id ge : ·
MO SK EY e le ct<o n ic ke y er I p~" 3 ). Aug_ SStv
oe~'" convertcr e"3ta, cepeat er o ff -t r eq ind ica
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The ONL Y Complete License Stu dy Guides
• NO VICE STUDY GU I DE - Here is a com plete ly new study guide and refere nce boo k f or t he potent ial ham . Th is is no t a questi on /answe r
mem o rizatio n cou rse. Elect ro n ic and rad io fu nd ame ntal s a re p resen ted an d ex plai ned in a n eesv-t o-u nderst en d fash ion, p rep ar ing the
beginner fo r th e No vice exa m. Inclu des the latest FCC am ate u r reg u lations, as we ll as appl ication for ms. Easily t he best pat h into the
exciting w orld o f ham radio ! $4 .9 5.
• GE NE RAL CLASS ST U DY GUIDE - A complete theory course for th e p ro spect ive General o r Techn ician . Th is refe ren ce explains
t ra nsistor, amplifier, and general rad io th eory . w h ile pr eparing th e No vice for t he " b ig" tic ke t. Afte r gett ing you r tic ket. y ou 'll use this
guide agai n and aga in as an elec t ro nic refe rence sou rce . No t a q uestio n/a nswer gu ide tha t becomes da ted w he n th e F CC upda tes the a mateur
exams . $ 5. 95.
• ADVANC ED CLASS ST UDY G UID E - Ready to u pgrad e y our licen se? T o p rev ent retak ing the FCC t he or y ex am , you nee d th e 73
Adva nc ed t heor y guide . 5SB, anten na t heory , t ran sm itter s, an d elect ro nic me asu ring te ch niques are cove red in de tai l in th is easy-to-fo llow
stu dy guide. Specia l modes a nd tech niq u es , su ch as RTT Y, are also t reated . A n engin eer ing degree is not nec essa ry to maste r Advanced
theor y - t ry th is b ook before visit ing the examiner' s off ice ! $3.95.

• EXT RA CLASS LIC E NSE STUDY G UID E - Bef ore go ing for you r 1 x 2 ca ll, it p ays to be a ma st e r o f the Ext ra class elec tronic th eory .
Th is st udy guide is the lo gica l exte nsio n o f t he 73 t heo ry cou rse. All the theory necessa ry to pass th e exa m is pr esented. Antenn as,
t ra nsm issio n lines, swr a re d isc ussed , as well as noise, p ro p aga t io n , and spe cia lized co m m un icat io n te c hnique s. This boo k is not a classro om
lec tu re or memo riza ti o n gui de, but ra the r a logi cal pre sen ta ti o n of t he mater ia l t ha t must be understood befo re a ttempt ing the Extra exa m.
Save you rse lf a re tu rn tr ip to the FCC and t ry t he 73 me th od fi rst! $5.9 5 .

.-
1) CODE COURSE

~
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13 CODE COURSE
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.... <00£ COURSE
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novice
theory

tapes

NEW CODE SYSTEM - Four Speeds Available
6+ WPM Thi s is the pr ac t ice

t ape for th e No vice and Tech ·
rnctan licenses. It is ma de up
o f o ne so lid ho ur of cod e , sent
at the off ieial F CC st and ard
(no o t her ta pe we 've heard
u ses th ese standards , so many
pe op le flu nk the co de wh en
t hey a re sud den ly - u nder
p ressur e - fac ed wit h cha r ec ­
t e rs sent at 13 wp m a nd
spaced for 5 wpm ). Th is tape
is no t mem o r izabte, unl ike the
zany 5 wpm tape, sinc e the
code gro ups ar e en t irely ran ­
d om cha ra c te r- s sent in gro u ps
of f ive. Pra cti ce th is o ne d uro
ing lun ch, w h ile in th e car .

5 WPM Thi s is the begin
n ;ng ta pe for people w ho do
not know the code a t all. It
takes them through the 26
le tte rs. 10 numbers and nee­
e ssa rv punctuat ion . co m plete
with pract ice every step o f the
way us ing t he newes t b litz
t eaching tec h n iques. It is
almo st m ira culous! In o ne
h o ur many peop le - incl ud ing
kids of te n - are able to
master the co de. The ease of
lea rn ing gives confidenc e to
beginn ers who m ight omer.
wise drop out .

an ywhere, end yo u'l l be more 20+ WPM Code is what
t ha n p re pared fo r the easy get s you w he n y ou go fo r th e
FCC exam. " ~..... Ex t ra Class license. It is so

em be r ress mq to p amc o ut lust
13+ WPM Co de gro up s beca use you d id n't p rep are

aga in , at a b risk 13 per so you y o u r se If w ith th is tape .
w ill be a t ease w hen you sit T hough this is only o ne word
do wn in fro nt of the stee ly faster, t he co de gro ups are so
eyed governme nt inspe c tor d iffi cult th at 'yo u ' ll a lm ost fall

. a n d he st ar t s sendi ng you p la l'n ... - 'a sleep cop yi ng t h e F CC stuff
language a t o nly 13 per . You b y co m p ar iso n. Users rep ort
need this e xtra ma rgi n to over- that t hey ca n't believe how
come the panic wh ich is u n i easy 2 0 pe r really is with th is
versa I in th e te st s itu a tio ns. f antast ic one ho ur tap e. No
Wh e n you' ve spent yo ur one who ca n COp y t hese tapes
mo ney an d t ime to take the can po ssibl y fai l t he Fe e test.
t est yo u' II t ha nk heave ns y ou Remove all f ear of the co de
had this ba ck-breaking tape . for e vEl{ w ith t hese tapes.

ON LY 4 fo r $ 15 .95 1 7 3 is in t he pub lishi ng bu siness, no t tap es, so th ese are p riced m uch lo we r than an yon e else cou ld sell t hem . Have
you ever seen one hou r cassettes for un de r $6? F or 1st c lass mail add 25i pe r t ape c ro e re c .

FOU R TAPES fo r $15.95
$4 .95 EACH

Startling le arning Breakthrough
You ' ll be asto un ded at how really simple the t heo ry is w hen yo u hear it explai ned o n these t apes. Th ree

ta pes of t heo ry and one of q uest io ns a nd answe rs fr om t he latest No vice exams give yo u t he edge you need to
b ree ze through yo ur e xam .

7 3 is int ereste d in he lp ing ge t mo re amat eurs, so w e 're givi n g yo u the co m plete set of our tap es fo r the
inc red ibly lo w pr ice of O NL Y $ 15.95_

Sc ientists have pro ven t ha t yo u lea rn fast er by listeni n g than by read ing b ecause you ca n p laya cassette
t ape over and over in your spa re time - eve n w hi le you'r e dr iving! Yo u get m ore a nd m or e ln fc each ti me
you hea r it. . .

You ca n't progress wi t ho ut so lid fund amentals . T h ese fou r h o ur-lon g tapes give you a ll th e bas ics yo u'll
need to pass t he Nov ice e xam easily. You 'll ha ve an u nde rst and ing o f the bas ics wh ich w ill be inval ua ble to
y ou for the rest o f y o ur life! Can y o u afford to take your Novice ex am w ithout fi rst li stening to your tapes?

B INDERS - R ed Bind ers wit h go ld le t t ering kee p yo ur 1976 &
1977 73s safe from bei ng lost o r dam aged. Each b ind er ho ld s
1 2 issues . $6.00 ea . , 2 fo r $ 1 1.00.

BUM PER STI CK E RS :
RAD IO AMATEURS TALK TO THE WO R LD !!
AU T HO R IZ ED VE HICLE
SUPPORT YO UR LOCA L POLICE

50~ eac h; a ny 3 fo r $ 1.00

SlY'" x -
81MO. ry.,... b!<Nu mlin

How can 7 3 ma ke suc h beaut ifu l ca rds, prin ted on th e b est
c oated stoc k, available fo r about half t he regu la r co st ?

The world and satel lit e a re p rin ted in blue, yo ur name,
address a nd ca ll are in b lack . The aso in for mat ion is a sta nda rd
fo rm o n th e back. DO MEST IC O R D ERS ON LY

ALLOW 6-8 WEEK S FOR DELIVERY .

ONLY $7.50
for 250,
$12 .50 fo r 500,
$20 .00 for 1000!

QSLs!
LIBRAR Y S HE LF

BOO K BO XE S
$2.00 each

2/ $3.0 0 . 8/$10.00



e WEATHER SATELLITE HANDBOOK Simp le eq uipme nt a nd
met ho ds for gett ing good pict ures from t he weathe r sate llite. Ante nnas,
rece ivers, monito rs, fac sim ile you ca n bu ild, t rack ing, auto ma t ic co ntrol
{you don 't even have to be ha mel. Dr. Ta ggart WB80QT $4 .95.
e RE PEATER ATLAS Hundreds o f new list ings . . . by both loca t io n
and freq uency .. . d ual listing, invaluable for your ca r . .. f ind t hose
repeaters as you travel. This is the ON LY complete list of repeaters
being published. Al mos t 3000 repeaters list ed in this issu e . . . rep eaters
fro m all over t he e nt ire wo rld. Only $1 .95 .
e VHF ANTE NNA HAN DBOOK The NEW V HF Antenna Ha nd book
det ails the theory, design and constructio n of hu nd reds of d iffe re nt
VHF a nd UHF ant ennas . .. A prac t ical bo ok writte n for the average
am ate ur who tak es joy in bui ld ing, no t fu ll o f co mp lex fo rmulas fo r the
design enginee r. Pac ked wit h fabulo us ante nna projec ts you ca n bui ld.
$4.95.
e TH E CHALLENGE OF 160 is the newest book in t he 73 te c hn ica l
lib ra ry, dedicated to 16 0 m ete r o pe rat ing. Si Dunn pr ovides all
necessa ry informati o n to get sta rt ed o n t h is uni qu e band . The
ali-im porta nt anten na a nd gro und systems ar e describ ed in deta il. Th e
int rod uc t io n c o nta ins in terest ing phot os of Stew Perr y' s (the King of
16 0 ) shack . Th is ref erence is a must fo r new and expe rie nced "Top
Band" operato rs. Price : $4.95 .

. COAX HA NDBOO K The wo rld 's o nly han dbook devoted excl usively
to coax , teedti nes and co nnec tors. Special pr ice onl y $1 .50.

- VO L. I COMPO NENT TE STE RS ... how to bu ild tr ans ist o r teste rs
(81, d iode te st ers (3 ), IC tes te rs (3 ), voltme te rs and VTV Ms (91.
o hm meters (8 different kinds). induc ta nce (31, capacity tst. Q
mea sureme nt, crysta l check ing (61, te mpera tu re (21. au ral meter s for
th e blind (3) and a ll so rts of m iscellaneou s data on meters . . . using
them, ma kin g them mo re versat ile, ma kin g standa rds. Invaluable book .
$4 .95.
- VOL. II AU DIO FRE QUE NCY TEST ERS .. . jam packed full o f al l
kinds o f audi o fre q uency test eq u ipmen t. If you ' re into SSB, RT T Y,
SST V, etc.• t h is book is a m ust for you . . . a good book fo r hi -f addicts
and exp erimen ters tool $4.95.

• VOL. III RA DIO FREQUE NCY T EST ERS Rad io freq uency waves.
th e co m mo n de no m inato r of Amateur Rad io . S uch items as SWR,
a nte nna im pedance . line impeda nce , rf outp ut a nd fie ld st re ngt h;
detail ed inst ruct ion s on testi ng t hese items inc ludes secti o ns o n signa l
generato rs, crystal ca lib rat o rs, gr id d ip osci llat o rs, noise generato rs.
d um my loads a nd mu ch mor e. $4.95.

• THE NEW RT TY HA NDB OOK is a brand new 1977 edition a nd the
only up -to -da te RTT Y boo k availabl e. The state of the art has been
changing rad ica lly and has mad e all previous RTTY books o bsolete. It
has the la test ci rcui ts, great for t he new comer and the expert alike.
Only S5 .9 5 .

SlO~
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e 73 VERT ICA L, BEAM A ND TRI ANGL E ANTE NNA S by Ed wa rd M.
Noll W3 FQ J Descr ibe s 73 d ifferent antenn as fo r am ate urs. Each de sign
is the resu lt o f t he author 's ow n ex periments: each has actually been
built and air-tested. Includes appe nd ices covering the co ns t ruct io n of
noise br idges a nd antenna line tuners, as well as methods for meas uring
reso nan t fre q uency , velocity factor, an d sta nd ing-wave ratios. 16 0
pages. $5.50.

, - IC OP-AMP COO KBOO K by Walter G . J ung . Cove rs not on ly the
basic t heo ry of the IC op am p in gre at deta il, but also incl ude s over 250
pract ica l circu it appl icat ion s, liberally illust rated. 592 pages, 5 % x 8 Y2,
so ftboun d $12 .9 5.

_ 73 D IPO LE AND LONG·WI RE ANTENNAS by Edw ard M. Noll
W3 FOJ Th is is th e fi rst co llect io n of virtua lly every ty pe of wir e
ante nna used by am ateu rs. Incl udes d imension s, co nfigu rat ions, and
deta iled co nstruct io n data for 73 d iffe re nt a nte nn a types. Appe nd ices
describ e the co nstructi o n of no ise br idges, line tuners, a nd da ta o n
measu ring reson ant frequency , velocity fac tor, and swr. 160 pages .
$5 .5 0.

• RF AN D DI GIT AL TE ST EQUIPME NT YOU CAN BU ILD Rf burst ,
function , squ ar e wave generators, variab le length pulse genera tors ­
100 kHz marker, i-f and rf sweep generato rs, audio osc. a flrf signal
injector, 146 MHz synthesizer, digital readouts fo r counters, several
counters, p resca ler , rrucr owavemeter. etc. 252 pages. $5.95 _

• SSTV HANDBOO K Th is ex cellent boo k tells all ab out it , f ro m its
h isto ry and basics to the present state of t he a rt techniques. Conta ins
cha pters o n cir cu its. monito rs, cameras, co lor SST V, test eq uipme nt
and muc h mo re. Hard bo und $7 , soft bo und $5.

Use the o rde r card or item ize your ord e r o n a separate p iece of paper and mai l to:
73 Rad io acok snc c e Pete rbor o ugh N H 03458 Be sure t o inc lud e check or deta iled cred it card info rmat ion.

Note : Pr ices subjec t t o change w ithout no t ice on books not pub lished by 73 Magaz ine.



_ RT L CO OKBOOK by Dona ld Lancast er. Exp lain s t he ho w a nd why of
RTL (R esistor-Trans istor Logic) a nd gives desi gn inform ati o n tha t can be pu t
t o pra ct ical use. Gives a mul t it ude o f digita l applicati o ns ran ging from t he
bas ic switc h t o t he so phist icat ed co un te r. 24 0 pages; 5 % x 8%; softbo und .
$5 .50 .
- TT L COOKBOO K by Do nald Lancast er. Exp la ins what TT L is, how it
works, and ho w to use it. Discusse s prac t ical a pplicatio ns, such as a digita l
counter and disp lay syst em , even t s counter, elect ro n ic stopwatch, d igit al
voltmeter , and a digital tachomet er . 336 pages; 5 % x 8 %; softbo und . $8.95.
_ TVT COOKBOOK by Do nald Lancast er. Describes the use of a sta ndard
television rece iver as a microprocessor CRT term inal. Exp lain s and describes
character genera t ion , cursor co n tr ol and in terface information in typical ,
easy -to-understand Lancast er style . Th is book is a requ ired text fo r bot h the
microcomputer enth us iast a nd the amateur RTTY operator w ho desires a
q u ie t alternati ve to nois y teletype mach ines. $9.9 5.

- FASCI NATING WO RLD OF RA DIO COMMUNICATiON Interesting
stories in the history of radio pioneering and disc ove ry . Also includes
the fundamentals of broadcast band DXing. A must for every rad io
amateur. $ 3 .9 5 .
_ PRACT ICA L T EST INSTRUMENTS YOU CAN BU ILD 37 simple
test inst ruments you can ma ke - covers VOMs, VT VMs, semiconduct or
testi ng un its, di p meter s, wa ttmeters, an d just abo ut a ny t hing else you
migh t need around the tes t lab and ham shack. $4.9 5 .
_ 1001 PRACTICAL ELECTRONIC CIRCUITS Tab's new 100 1
circu its is avai lab le for o n ly $9.95 ppd . Th e next t ime you want a
circuit fo r jus t abo ut an yth ing, eat your heart out t ha t yo u didn' t se nd
for th is book the f irst t ime you rea d ab out it . Yo u' d better order the
bo o k righ t away , bef ore th ey run o ut. $9.95.
- HOW TO MAKE BETTER aSLs Be proud of yo ur QS L cards . ..
have a card which gets fro nt space o n eve ry ham shac k wa ll . .. w in
prizes at hamfests. Th e on ly way to have a t ruly o u tst an din g ca rd is to
make it yourse lf .. . whi ch is ea sy when you have this new boo k. $2 .00.

_ WHAT TO 00 AF TE R YOU HIT RETURN PCC's firs t boo k of co mpute r
games ... 48 differe nt co mputer games you can play in BASI C . .. pro grams,
descripti ons , mu chly illu st ra ted. Lu nar Lan d ing, Hamm urab i, King, Civil 2, Qu bic
5, Taxman , Star Trek, Crash . Mar ket, et c. $6.95.
_1 0 1 G AMES IN BAS IC Okay , so on ce yo u get you r comp ute r up a nd runn ing in
BAS tC, then wh at? Then you need some program s in BAS IC, tha t' s wha t. This
book has 101 games for you, from very simp le to rea l bu ggers. You get the games,
a de scr iption of t he gam es, the listing to put in your computer an d a sample run
t o show you how they wo rk. Fun. Anyone game will be wort h more th an th e
p rice of the bo ok for the fun you and you r family will have with it. $ 7.50.
- BASI C by Bob Albrec ht , etc. Self-teac h ing gu ide to the computer language yo u
will need to know for use w ith your mic rocomputer. 324 pages. Thi s is o ne o f t he
easiest ways to learn co mputer p rogramm ing. $4.95.
_ THE UNDERGROU ND BUYI NG GUID E Her e is a handy gu ide fo r t he
electron ics enth us iast . Over 60 0 sources of equipment a nd literat u re are provi de d;
so me are rren-orde r-onl v o utfits that do no t ad ve rt ise. So urces are listed
a lpha bet ica lly , by servi ce o r product, and by sta te. Th e guide is cross-referenced
for ease of use . Electronic pu blishing hou ses ar e a lso list ed . Publi shed by PMS
Publi sh ing Co ., $5.95 each.

- A N INTRODUCTION TO MICROCOM PUTERS, VOlS. 1 AND 2 At last!
So meo ne has finall y w ritt en a b ook co nta ining hard ware de ta ils abo ut most o f the
popular micro c hi ps avai lable to computertsts. A n In trodu ction to Microcom­
puters , Volumes 1 and 2, by Adam Osborne Associ ates, are references dealing
w ith microcomputer arch itecture in gene ra l and spe c ifica lly w ith details abo ut
most of th e commo n chips. Th ese bo oks are no t ~oftware-oriented, b ut are
invaluab le for t he hobbyi st who is into bui lding h is own interfaces and pr oc esso rs.
Vo lum e 1 is ded ic ated to genera l hard wa re t heo ry related to m icros, and Volume
2 discusses the pract ical deta ils ~f eac h m icro ch ip . (Deta iled re view in Kil obaud
# 2) Published by Osborne Associates , Vol. I - $7.50; Vo l. fl - $ 12 .50.
- 8080 PROGRAMMING FOR lOGIC DESIGN He re is an ideal ref erence for the
person desirin g a n in-dept h understa nd ing of the 8080 processor. The w o rk is
a pp lication-oriented , an d the 8080 is discussed in light of rep laci ng co nventional ,
har d -wi red logi c sys t ems. Both hard ware and softw are is described . Practi cal
design cons ide rations are p rovided fo r t he ind ividual w ishing t o imp leme nt an
80So-based cont ro l system . (De ta iled review in Kiloba ud #1 ) Pub lished by
Osborne Associate s, $ 7 .50.
- 68 00 PROGRAMMING FOR LOGIC DESIGN O riented to wa rd th e indust rial
use r, th is book describes the process by wh ic h co nventiona l log ic can be replaced
by a 6800 micr o processor. Both ha rdware and softwa re tech niqu es are di sc ussed,
as we ll as inte rface inf ormation . Th is reference, and its companion ded icated to
8080 users, pro vide p ractical in for mati on t ha t a llows an experimenter to design a
com plete m icro cont ro l syst em from th e "ground up ." An ex ce lle nt re ference!
Pub lished by Osborne Assoc iat es, $7.50.

Use t he o rder c ard o r i t emi ze you r o rde r o n a sep a ra t e piece of pap er and m ail t o :
7 3 Radi o Book sh op _ Pe t e rbor o ugh NH 0 3458 Be su re to incl ude check or d e ta i led c red i t card info rmati o n .

N o t e : Pr ices SUbjec t to c h an ge with o ut notice o n boo ks n ot p ublished b y 73 M a gazine .



MYto:rrrER MICROCOMPUTER

ME'

'when i SPeaKin Bf

...............
- BRAN D NEW DICTIONA RY This new micro com pute r di ct ion ary fill s t he
urge nt ne ed fo r a ll co m p uter peop le, engine ers, sc ien tist s, indust ria list s.
co m mu nicat ions people - as pro fessionals . ama te u rs, teachers, o r st ud ent s - to
beco me quickly acq ua inted w it h the te rm ino logy and nomenclat ure of a new
revo lut ion in co m p uter co n t rol capa b ilit ies in a reas t hat pe rvad e most o f ma n's
d ail y activit ies.

Over 5000 def initions and expl anatio ns of terms and concepts 1704 pages)
relat ing to micr op ro cessor s, m icroco m p ut ers and m icroco ntrolle rs. Th ere are also
separate appendices on: progra mma ble ca lcu lato rs; ma th and stati st ics d efini tions;
flowchart symbols and tech niq ues ; bina ry nu mber systems and sw itchi ng theo ry;
sy mbo l cha rts and tables; sum m ari es of BAS IC. FO RT RA N a nd AP L. In ad d iti o n
there is a co mp re hensbe elect ro nics /com p uter abbrev iat io ns a nd ecronvms
sect io n. $ 15.95 .
- COMP UTE R PR OGRAMM ING HANDBOO K by Pet er Stark . A co m plet e gu ide
to co m p uter pro gra mm ing and data p ro ce ssing. Inclu des ma ny wo rked o ut
examples and hist or y o f co m pu t ers . $8.95.
-MY COMPUTE R LI KES ME ... WHEN I SP EA K BAS IC An intr oduct ion to
BASIC ... simpl e enough for you r kids. If yo u wa nt to teach BAS IC to anyo ne
q uic kly , t h is book let is the way to go . $2.00.

'Jilt Nt II
HOBBY
COmpUTERS

-

-TH E STORY OF COMPUTERS by Do na ld
D. Spe nce r is to co m p uter bo oks wh at Dick
and Jane is to no ve ls . .. ex t reme ly e leme nt ary ,
gives t he no n-co m pu t erist a fai r idea o f what
t he ho b byi st is talki ng a bout whe n he spea ks
co m puter lingo. Attempts to ex pla in wha t
co mpu ters are and ca n do to a spouse, chi ld
o r a ny un-electronlcs-minoed f riend. $4.95.
- SCELBI' S F IRS T BOO K OF COMPUTER
GAMES Need a game fo r yo ur BOOB or 8080
microprocesso r ? Try Scel b i 's First Boo k of
Computer Gam es fo r th e 8008/B080 whic h
describes t hr ee pop u lar games, " Space CaP­
t ure," "He xoawn, " and " Hangman ." Corn ­
plet e f lowcha rts, logi c descri p tio n, program
list ing, a nd inst ructio ns are provid ed . A m ust
fo r the ga me fr ea k ! $1 4 .95.
-M ICROCOM PUTER PR IME R b y Mit chell
Wa it e a nd Mic hael Pa rd ee , p ub . by Howa rd W.
Sam s Com pany. If yo u a re af raid to get
invo lved wit h m icrocomput ers for fea r of not
under stan di ng t hem, wo rry no lon ger! Th e
M i c r oc o m p u t e r Prim er d escribes basic
c ompu t e r t h eory, exp la ins nu mbering
syst ems, a nd int roduces t he -zeede r to the
world of program m ing. Th is bo o k d oe s no t
elaborate o n spe cif ic systems o r chi ps, bu t
describes t he wo rld of m icro oomput ing in
" real wo rld " term inology . Th er e is p robably
no bet ter, vvay o f gett ing invo lved w it h the
exciting new hobb y of micro oo m pu t ing .
S7 .9 5 .
• INTROOUCTION TO MICROPROCES­
SORS by Charles Roc kvvell o f MlCAO LOG.
He re is an ideal refe rence for th e individ ua l
des ir ing .to _un de rstand the ha rdware aspects
of micr oprocessor systems. T h is bo ok des­
c ribes the hard ware d eta ils of co mputer
d evices in terms the beginner can u nd erst and ,
instea d of t reating the m icro ch ip as a " b lac k
box ." Addressing sche m es, registers, contro l,
a nd memo ry are a ll explained, and ge nera l
info rma tio n about hardware sys te ms is pro­
vided . Spec ific svste ms ar e not described and
programm ing is o n ly bri efl y di scussed . In tr o­
duc t ion To Microp rocessors is a ha rd war e

"int roduction .. . and a good o ne. $17.50 US
and Canada, $20 elsewh er e:

- THE NEW HOBBY COMP UTE RS l Th is
boo k ta kes it fro m whe re " Hobby Com pu te rs
Are Here" leaves off , w it h chapters o n Large
Sca le Integ ratio n , ho w to c ho o se a m icropro­
cessor chip , a n int roductio n to pro gramm ing,
low cost I/O fo r a com puter, co m p ut e r
a rith me t ic , checki ng me mo ry boards, a
Baud ot mon ito r /ed itor sys tem, an aud ible
log ic pr o be for finding those tough problems,
a ha m's computer, a computer QSO machine
. .. and m uch , much more! Eve ry thing of
inter est is t he re in o ne volume, read y to be
e njoyed by yo u. $4.95 .
- KILOBA UD The S ma ll Computer MagaZine
w ritte n fo r the no n-PhD computer hobbyist
who wa nt s to kno w w hat' s new . $2 .00 eac h at
t he newsstand , $ 15.0 0 for 1 yea r sub.

Use t he orde r card o r it em ize your o rder on a separat e p iece of pa per and mai l to:
73 Rad io Boo kshop - Peterborough NH 03458 Be sure to incl ude chec k or d etai led credit card info rmat io n.

Note : Pric es subject to change wit hout no t ice on bo oks not published by 73 Magazine .

- SCELBI' S GALAX Y GAM E FO R THE
"6800" Her e 's a new twist in co m p ut er games
by Sce lbi Co mputer Co nsu lt ing and Robert
Fi ndley / Raymo nd Edwards. Th e ga me ,
" Galax y," p it s the ope rator o f a sp ace ship
aga inst a lien craft, as we ll as such variab les as
speed , t ime, and ammun it ion . No two games
a re the same ! T h is ga me is described in
Galaxy Game for th e 6800, p ub lished by
Scet b l Computer Co nsu lt ing, Inc . $14.95.
- 6800 SOFTWAR E GOUR ME T GU IDE &
COO KBOO K If yo u ha ve been spend ing t oo
m uch t ime d eve loping ro utines for your 6800
m icro processor, t ry the ne w bo ok b y Scelb i
Comput ing and Robert Findley . This man ual ,
6800 Software Gou rme t Guide and Cook­
boo k, desc ribe s sort ing , sea rch ing, and ma ny
othe r rout ines for the 8080 user. $9 .9 5 .
e 8080 SOFTWAR E GOUR ME T GUIDE
AN D COOKBOO K If yo u have been spend in g
too mu ch t ime de velo pi ng simp le rout ine s fo r
your 8080 , t ry t h is new book by Scelbi
Comput ing a nd Ro bert F ind ley . T his man ua l,
8080 Soft war e Gou rm et Gu ide and Cook ­
book , describes so rt ing , sea rc h ing, and man-y
o ther ro ut ines fo r t he 8080 use r. $9.95.
- CMOS COOKBOO K by Don Lanca st er,
p ub . Howar d W. Sams Company . Another
w inner fro m Don Lan cast er, a ut ho r of t he
famous R TL and TTL Cookbooks. The CMOS
Coo kbook details the a pp lica t ion of CMOS,
the low powe r lo gic fam ily su itab le for most
a pp licat io ns presentl y d o m inated b y TTL.
The bo ok follows t he style of t he or iginal
Cookbooks . Eight chapter s cover all facet s of
CMOS logi c, and the wo rk is prefaced by 100
pag es detai ling the cha ract er ist ics o f most
CMOS circ uits . Th e CMOS Cookbook is re­
q uired rea d ing for every serious d ig ital ex peri­
me nter . $9.95.

- HOBBY COM PUTE RS A RE H ERE If yo u
(or a fr ien d ) wa nt to come u p to spee d on
how co mp ut e rs wor k . . . hard wa re an d soft ­
wa re ... t his is a n exce lle nt book. It st arts
w it h t he f unda me nt a ls and ex pla ins the cir­
cuits , t he bas ics o f pr og ramm ing, a long w it h a
coup le TVT construct ion projects , AS CII­
Baudot, etc. This book has t he hig hest recom ­
me ndations as a teaching a id fo r newco me rs .
$ 4.95.

- F UN WIT H COMPUTERS A ND BAS IC b y
Donald D_ Spencer, co nta ins an eas y-to-und er­
stand ex p la nati o n of the BAS IC Progra mm ing
Language a nd is int end ed fo r perso ns who
have had no prev ious exposure to co mp ute r
p ro grammi ng but want to learn BAS IC
q u ickly, easily, and interesti ngly. Ov er ha lf
t he book is d evot ed to p ro b lem s using ga mes ,
puzz les, and mat he mati ca l recreatio ns (yo u
do n ' t need a math backgro und to u ndersta nd
mos t o f t he p ro bl ems in t h is bo o k}. A
supe rio r bo o k fo r- self-teac h ing a nd lear ning
co mp u ter p rogrammi ng. $ 6.95 .



_ FORTRAN PROGRAMMING By Do nald
Spe ncer . If you a re fam iliar w it h ~BAS I C yo u
will appreciat e the add it io na l ca pa b ilit ies of
FORTR.AtlL. .a co mputer language wit h mo st
o f BAS IC's featu res, and much m or e! FO R­
T RAN was d esigne d for com plex numeric
ca lc u lat io ns; and possesses exte nd ed I/ O ce pe ­
b ttitv . It is easily learn ed , as it is an English ­
like co mpu ter lang uage . FORTRAN PRO­
GRAMMING is written fo r the begi nni ng
FORTR A N p ro gramme r. His refere nce, in
co njunc tio n wit h ~he FORTRAN WORK·
BOOK, p rovides the st ud ent of com pu ter
languages wit h an easy metho d of m astering
FOR TR AN. Basic rules of sy ntax a re di s­
cussed, as we ll as the- use of " b u ilt -in"
fu nctio ns an d I/O proce du re s $7.50.

-THE SECR ET GUIDE TO COMPUTERS
Part s 1, 2 , an d 3 by R uss Wa lter . Pa rt One
desc ribes c om puters in gener al, and afte r
read ing fo r ten m in u te s yo u w ill be wr iti ng
simp le BA SIC pro gra ms ! T he refe ren ce
employs a step-by-step teaching p roc ess, th e
end re sul t bein g a wor king kno wledge o f
BAS IC. Part Two d iscusses co mp uter ap pfic a­
t ion s. It 's o ne thing to master th e sy ntax o f a
language such as BASIC and an other t o solve
p roblem s using t he new to o l. Th is a lso pro­
vides usefu l techniques in problem so lving.
Th e_ ref ere nce fo llow s the light-h earted style
of the ' first sec t io n . Part Three descr ibe s
p rogra mm ing languag es. Eve r hear d o f AP L
a nd a U SP? BASIC is not th e on ly lan guage
used to p rog ram co m p uters , an d as the hobby
ind ust ry qro ws ad d it ion al ranguag es w ill
become commonplace. Get in on the sec ret
now - wi t h THE SECR ET GUIDE TO
COMPUTERS, Pu bl ished by Ru ss Walker , 7t h
ed it io n. Pa rt I - $ 1.75; Par t I I - $2.50 ; Pa rt
III - $3 5 0;-

• SOM E CO MMON BASIC PROGRAMS pub­
lished by Ad am Osborn e & Assoc iates, Inc.
Perfec t for no n-techn ical comp ut eris ts requ ir­
ing read y-to-use p ro grams. Busi ness p rog rams
like depreciat ion f ormul as, loan paymen t
solut io ns and loan interest ra tes ; ma th ro u ­
t ines co nta in ing stat ist ical pack ages a nd por v ­
no m ial de rivatio ns .. p lus m iscell aneo us
p ro gram s. Most routi nes are shor t and some
pro vide o pt io na l st at ement s th at can be
inse rted in to the cod e to slight ly mo d ify th e
resul ts. Invaluab le fo r the user who is not a n
exp erienced pr ogram mer . All w ill operate in
t he stand-alone mode. $ 7.50 paper back .

• SI XTY CHALLENGING PROBLEMS
WITH BASIC SOLUTIONS Donald S pence r.
T his bo o k pr ovides th e serio us stud ent o f
BAS IC pro gramm ing wit h stxtv int er est ing
pr ob lems a nd the ir so lut io ns. None of th e
prob lem s req u ire a k now led ge o f mat h above
alge br a an d sho uld in terest th e casua l use r of
BAS iC on hobb y mach ines. A numbe r of
gam e p rograms are a lso p rovid ed , as well as
pr ogram s fo r fin anc ia l in te rest , co nve rsio ns.
an d num eric m an ipu lat io ns. Price : S6 .9 5

• FORTRAN WORK BOOK By Dona ld
Spe nce r. Provid es pr ac t ical exam ples an d
problems to so lve . F lo wchart ing, necessary
fo r m ost pro gramm ing ap p licat io ns, is also
d iscuss ed . Alm os t all m icros su pp o rt BASI C ­
it won 't be lo ng be fo re FO RTR AN is co m ­
m onp lace . Do n ' t miss the p ro gra mm ing boa t
· .. learn FOR T RA N; a nd be read y fo r t he
next language bo om! $3 .95.

FORTRAN
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.TYCHON'S 8080 OCTAL CODE CARD
Slide ru le-like a id for programming and
deb ugging 8080 so ft ware .. . co nt ains all the
mnemo nic s a nd co rrespond ing octa l codes.
Inst ruc tio ns are colo r co ded to ind icate w hic h
f lags ar e affected duri ng ex ec ut ion. Po cket
s ized ca rd o nly 6 %x3 inches pr o vides neat ,
lo gical forma t for q u ick re fere nce , Bac k sid e
o f c ard is pr inted wit h an ASC II code c hart
for 128 cha rac ters p lus the 8080 sta t us word
a nd register pair co d es. Also availab le,
Tychon's 8 080 Hex Code Card, same as a bove
o nly ha s he x co de s instead o f octal. O nly
$ 3.0 0 each.

• LIGHTED TRAVEL DESK Handy littl e
gadget , lo o ks like a cl ip board w ith a light and
pl ugs into th e c igarette light er of your car.
Read boo ks o r maps eas ily in the ca r, gre at
for note ta king if you co me up wit h ideas
while d riving . •• helps m ake riding in t he ca r
a litt le more enj o yabl e fo r k ids who ca n use it
for pu zzles o r p lay ing games at n ight. Only
$7.50.

• PER IODICAL GUlDE FOR COM ­
PUTERISTS T h is is a 20 pag e boo k wh ich
inde xes over 1,0 0 0 personal co mputing
art icles for th e entire yea r o f 1976 from By te ,
Creat ive Co m puting , Digital Design, Dr.
Dobbs J ourna l, EON , Elec t ro ni c Design , Elec­
tron ics , Interfac e Age, Microt re k, Peopl es
Com puter Co mpany, Pop ula r Electronics,
OST , Rad io Electron ics, SCCS In terface and
7 3 Amateu r Rad io. Art ic les are ind exed un de r
more than 100 su bjec t categor ies. Price $ 2 .50.

Use the o rder card or item ize your o rde r on a
separa te p iec e o f paper an d mail to : 73 Ra d io
6 ook shop • Pete rborough NH 034 58 . Be su re
to inc lud e check o r detailed credi t ca rd
inf o rmation. Note : Prices su bject to cha nge
wit hout not ice o n boo ks no t p ubflshed by 73
Magazin e.

- A QUICK LOOK AT BASiC by Do na ld D.
Spe nce r , Here is a perfec t refer en ce fo r the
begi nn ing pro gram mer. A Qu ick L ook at
BASIC assumes t hat the rea de r has no pr e­
vious p rogramming exper ience . Th is bo ok is a
self-te ac h ing gu ide fo r t he individual desiring
to lea rn the fundamentals of BASI C, the m o st
com mon hobbyist p ro gram ming langu age.
Price : $4.95

• CHEMISTRY WITH A COMPUTER by Pau l
A. Cau ch o n . An e xciting new chemist ry bo o k
which cont ains a collect ion o f t utoria l, s im u­
la tio n a nd p roblem -gener at io n co mpu ter pro ­
gra ms. T u tor ials p ro vide indi vidua lizat io n o f
ass ig n men t, im m e dia te eva luat ion o f
responses an d a ne w set of p ro b le ms w it h
eac h run . Sim u lat io ns p ro vide mode ls of
lengt hy la borator y e xpe rimen ta tion beyo nd
the limited classro om timef rame and en ha nce­
ment o f co urse st ud ies b y en courag ing pre­
labo rat o ry resea rch. Pro ble m-gene rati ng pro ­
gra ms provi de ind ivid ua lized sets of quest ions
o n a given topic. Can be used with alm ost an y
c he m ist ry co urse at t he high sch o o l o r co llege
level. A ll p ro grams are written in BAS IC, the
most popu lar and easy to learn ed ucat iona l
program mi ng langu ag e. S9 .9 5.

.COMPUTER DICTION ARY by Donald D.
Spe nce r. A co mpend iu m of co m p u te r term s
fo r beg inners and professio na ls ali ke. Th e
Com puter Dictionary by Do nald D . Spe nce r
def ines word s and acronyms used by com­
p uter ist s in a clea r, easy to u nd er sta nd style.
Over 2000 d ef initions are p rovided . Th is
reference is a mu st for t he indi vid ual ge tting
sta rt ed in t he wor ld of microcompute rs. Th e
Com pu ter Dictionary by Do na ld D . Spe ncer ;
p ub lished by Cam elot Press, $ 5 .95 ,
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what do you
give the man
who has
everything?

a box
to put it in.
73 Ma gazine, as t hick as it is, is more like a flopp y when it

comes to stan ding on the bookshel f. Enter the new 73 Magaz ine
Libra ry Shelf Boxes, sturdy corrugate d cardboard boxes wh ich
will hold your magazines on the shelf and ke ep them from
flopping ar ound.

Yes, we kn ow all about bin ders . . . we have th em too .. .
and we sell them , but binder s are a drag when you wan tone
copy of a magazine. And they cost like sin (whi ch costs plent y) .

Ju st t o be rotten (a talent we are tr ying to develop, but
which comes hard), we have self-s tick ing labels for t he boxes,
not on ly for 73 Magazine , but also for Kilobaud . . . and for
Personal Computing, Radio Electronics, Pop ular Electronics,
I n terf ace A ge, and . . . yep .. . Byt e. Heh , heh! Just ask for
whatever st icke rs yo u wan t an d we' ll throw 'e m in with yo ur
box order . Hams may want our labels for CQ, QST or Ham
Rad io, if they get any of tho se magazines. This is a way yo u can
buy one set of matchin g boxes and line 'em up on you r shelf _ . .
looks very nice that way .

The box es are a white color and are part icularly resist ant
to dirt , a real plus for whit e boxes. Th ere's some kind of funny
plast ic finish on 'em.

You'll probably do like most peo ple who have tried these
so far and order one or two for sta rt ers . . _ th en get a cou ple
dozen. The postage on these is the killer _. . so onc box costs
$2.00 postpaid and $1.50 for each additional box, 7 for SI O.

Unless the magazine ge ts whol e lo t fatter than it is right
now these bo xes sho uld ho ld a fu ll year of 73 _. . or Kiloba ud.

One side is cut low to permit you to see the binding of
the magazine . . , und not e that we are now printing the
information on the top part of the bindin g so it will show in
thes e bo xes. You Gin pu t the boxes on yow shelves with the
b indi ngs show ing or with just t he whit e bo ard showing, there are
little marks to help yo u cent er your lab els on either side .

Your magazine library is yo ur prime referen ce, so keep it
handy and keep it neat with these str on g libra ry shelf bo xes. .

Sen d me b o xes for 73 Magazine Shelf St ora ge at
S2.00 for the first b o x and $1.50 fo r each additional
bo x , or 7 for $ 10 . In cl ude the fo ll owin g labels : _

$_ _ Enclosed 0 Cash 0 Check 0 M.O.
Bill: 0 Ame rican Exp ress 0 Ban kAmericard

o Master Charge - Interban k # _

Car d # Expi rat ion date _

s ignatu re _

Name _

Address _

City Sta te Zip _

73 MAGAZINE LIBRARY SH ELF BOXES
Peterborough NH 03458

or call To ll Free (800) 258-5473
NH & Evenings (800) 251-6771 73/ 77/ 77

-

Before the prices go
up aga in, tr eat you r-
self to a barg ain .. ..
The best and biggest
amateur rad io magazine,
73, is $9 O FF t he
cover price for 12
issues when you sub­
scri be for on e year . . .
for on ly $15.00!

Call us , it's to ll free:

800-258-5473
Te ll us yo ur cred it

card number so we can
ente r a subs cription
for you . A su bsc rip­
tion saves you a
bundle of money . ..
just figure it out . At
$2 a co py you're

- spe nding $24 a yea r,
yet a subscrip t ion
costs a lousy $15.
Nine Do llars saved
may not be a lot
t oda y, but that's no
reason to just th ro w
it away beca use you
don't.want to bo ther
to pick up the phone.

Someone is usualIy
arou nd du ring off ice
hour s to ta ke your
o rder , cred it ca rd
number- (Master
Cha rge, BankAm eri-
ca rd or Ame rica n Exp ress).
While yo u ' re ca lling what
wo u ld it h urt to get
Kilob aud too? And
maybe a few bo ok s
for the ba thr oo m.

If the fine is busy
t ear out the card
bound in the bac k of
the magazine ... just
ins ide t he back
cove r ...

While you are teari ng
out cards it is high
t ime fo r you to mar k up
t he rea der's serv ice ca rd
and send tha t in too.
A good response con­
vinces advertisers to
run more ads . . . you
get mo re pages of
magazine. It's a goo d
invest men t.

73 ·peterlJorgugh nh 03458
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If you order before 197 8* any single 19 tape will be $3.95, and any set of 4, $ 13.95.

Call our toll free number,
800-258-54 73 ,

NOW!
Have you r cred it card # handy ­

Sorry, no C.O.O.'s

· U.S.ordersonly.
OfferendsDec. 31, 1977

If you order early enough we'll do everything we can to ship before Christmas.

Dept. V.E.S.
73 Magazine . Peterborou gh NH 03458
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PROMISE Anything,
But G1FT"I. lS!

I t's nearly that time of year again
. .. time to start to plan your

holiday gift giving and hope that the
gift you select is the right size and
shape and c olo r for the receiver as well
as the right price for your pocketbook
. . . You' re reading 73 now . _. You
know what a big, thick informative
magazine it is . . . And there will be no
size, shape or color problem . _. The
price is right too! Twelve issues for

only $15. And we'll reduce the price
of the second and third gift one year
subscriptions to o ... Only $14 per
year for the second gift subscription
and only $12 per year for the third
gift sub. Think about it, all those
articles, project s and Wayne 's provoca­
tive editorials to boot . And all those
ads with bargains, bargains, bargains!

C ertainly one (o r more) of your
friends is interested in hamming

and would appreciat e your thought ·
fulness in arranging for a copy of 73 to
be delivered to his mailbox every
month for a whole year. Not sure if
your friend is a subscriber or not?
We11 check for you ... Be sure to
include the call letters if at all possible.
For not ification of your gift to reach
its destination before Christmas, please
mail your subscription orders to us no
later than December 5th.

ANY HAM who's hinting can give this ad to a friend as a "friendly rerninder ~' of wha~ he really wants .

r----------~-------- --T----- -------· - -~-:;---I

I YES, I WANT TO GIVE 73 MAGAZINE ONE YEAR I YES, I WANT TO GIVE 73 MAGAZINE ONE YEAR I
I SUBSCRIPT ION GIFTS. SUBSCRIPTION GIFTS. I
I '~. I
I Please mail first gift subscription ($15) to: Please mail second gift subscript ion ($14) to : I
I Name Name I
I Call Call I
I I
I Address Address I
IG~ G~ I
I State Zip State Zip I
I I
I 0 New 0 Renewal/E xtension 0 Don 't know 0 New 0 Renewal/ Exte nsion 0 Don't know :

~5ign~e~rd (S~fo llow~--- - - - -JLJ-~E~l WANT TO GIVE ; MAGAZINE ONE ~EAR-lr I SUBSCRIPTION GIFTS. II Enclosed (Total) $ __ 0 Cash 0 Check 0 Money Order I
I Bill: 0 American Express 0 BankAmericard I . . I
I 0 M Ch I ba k ... Pl ease mail third gift subscript ion ($12 ) to: I

aster arge - nte r n tr I
I Card # Ex p. date I Name I
I Signature I Call I
I FOR CREDIT CARD PURCHASES, PLEASE COMPLETE I I
I THE FOLLOW ING: 11·77 I Address I
I Name call: City I
I Address I State ZIP I

~t~ State Z: ~~New __0~newal / Exten sio~ ~ Don 't kno:..- J
225
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J. H. Nelson

Next higheT frequency may also be useful
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• . .. 95 .00
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. . 125 .00

140 ,00
. .... . . . .. . . • . • . . • . . . . . . • . • . . • 165.00

. 135 .00
165 .00
16500
95 .00
95.0 0

. 125 .00
135 .00

Co llins 305·1 Plat e T' and or mft' . • •
Co llins 516F·2 Powe r T ransfo r m..' .. . . . . .. . . . . .. . . . ... ... •
Hun t... 2oo0B Plal e Tra nd o r me, •
ETO A·nD Plate T rand Ol'me, . •
Hen ry 2 K Pla te T ran sf o rm e r
Hen ry 2 K·2 P lat e T ransf o rmer .
Hen ry 2 K·2 A Pla t e Transfo rm e• •
Henr y 2 K·4 Plat e Tra nsfor me.
Hen ry 3 K-A Pla te T ransfor mer .
Heath Maraude. HX· 10 Tr an. fo rm" ,
Gon.", GSa·100 Transformer
Natio nal NCL ·2000 Po wer T ransf orme.
Oon .. 1 GS8 ·201 Power Tran, IOIm. , .

Write to :

PI" . XFM R. 4600 VAC @ 1 .5 A ICAS 230 V AC 60 Hz pr'mary , WI. 60 LB •• . . . . $1 95.00
Pla te XFM R , 3500 VAC @ 1.0 A ICAS 230 VAC 60 Hz primary , WI. 4 1 LB .... 12 5 .00
Platt XF MR . 3000 VAC e O.lA ICAS 1151230 VAC 60 H. pri , Wt. 27 LB .•• . 95.00
Pla te X f MR. 6000 VCT @II O,SA ees 1 15/230 VA C 60 H. pr i, WI. 41 LB •. . . . . . . 135 .00
f l L XFMR . 7.5 VCT til 21A CCS 117 VAC 60 Hz primary wr, 8 LB . 29.95
FIL Ch o ke bif ila r wound 30 AMP Rf filament Choke o n 1/2x 7 rod 8. 95
DC Fil t er Choke 8 .0 Hy @ 1.5 ADC ••• . .. . . . . . . . . . . . .... ..••••• • • . . . . 150.00
DC Swinging Choke : 30 Hy @0.1 5A t0 5 .0Hy @ 1 .0A DC . .••••• • • •• •• • •• 100. 00

DC f ilt e r Ca paci to r5 1 00 MF D 04000 V DC • •• . . . .. .• • .• $ 75 .00

* A ll heavy d uty re p lacemen t trans formers a re elect rically super­
io r to o riginal e q u ip m en t(s ) . A ll transformers a re manufac tured
to ri gid co m m ercial quality sp e ci f ica t io n s and each carries a 24
month guaran tee!
W rit e toda y for a free quota tion o n any trans form er, Choke , o r
sa turable reactor.

400 7 Fort Blvd. • EI Paso , Texas 7 9930
Tele phon e (9 1 5) 5 6 6 -5 3 6 5 o r (9 15) 751-4856 06

HEAVY DUTY REPLACEMENT TRANSFORMERS '

Peter W. Dahl Co.

SPECIALS

CUSTOM TRANSFORMERS

Let us know 8 weeks in advance so that you won't miss
a single issue of 73 Magazine.
Attach old label where indicated and print new address
in space provi de d. Also include your mailing label
when ever you v.rrite concerning your subscrip t ion. It
helps us serve you promptly.

1? m agazine
;I Pet erbo rough NH 03458

D Address ch ange only D Pay ment en closed "
D Extend subscri p t lOn (1 ex tr a BONUS issue )
D Enter new subscrip ti on D Bill me lat er
D 1 year $ 15.00 (I've SIgned below )

Signature _

- --------- --1
I nam e cal l I
I addre~ I

I _c=- -==--__"_p__- I
I..... If you have no labe l handy, prmt OLD address here. I
I ~ na me ca ll I
I ;: I....... address _

l § - - I
' _ _ c~ -.:~~ "p =--J
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