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'----,..'ROM

-",
While others claim to be good. we

guarantee our line of antennas to
outperform anyotheroflikesize on

the market. All of our 2.4. 3 and 3.7
meter antennas are UPS shippable. Even

our4.9. 6. I. 7.3 and 9 meter antennas can be air
shipped or taken as carry-on aIrline bag·

gage. Our precision welding and use of
the finest materials gives you an an

tenna that Is lightweight and ex
tremely durable. There are overa

dozen colorsavailable for even
the most discriminating cus
tomer.

Remember the

-_.ho
FI_ Ant........

Aval l. b'e

0''''
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saw that my commencement
predecessors had been Ted Tur
ner, Bob Hope, Malcolm Forbes,
and Frank Perdue. While I hadn't
heard their talks, I felt that mine
might be of more personal im
portance to the graduates and
certai nly right in li ne w ith the
school motto: "Yes, You Can! "
It came off fine and Ihe resulting
enthus iasm got me started on
an "I Can" book during my
Asian trip; I wrote on my lap
computer during flights, in wett
Ing rooms, and on buses.

When the graduation cere
monies were done I was whisked
to the airport for a flight to Los
Angeles...and then Tokyo. There,
we went to both a microcomput
er show and an off ice-automa
tion show, getting a full dose 01
both the low and high end of
Japanese microcomputers.

The next step was Seoul ,
where the shopping is great if
you like $9.00 New Balance
sneakers and $10.00 Hang Ten
suitcases, but It was a bomb for
computers. An American outfit
had taken over the yearly com
puter show and apparently
alienated just about everyone. I
think the whole show took less
than ten minutes to see. The
hundreds of small Korean com
puter firms passed It by. This
was hard on our group, many of
whom had rather good budgets
for buying computer products
for US distribut ion. Oh well,
maybe we would do betler in
TaipeI.

We did Indeed. The Taipei
computer show had over 200 ex
hibitors and much business was
done. I got some exceuent
quotes on products I want to
have made.

No trip to Taiwan is complete
without an update on the ham

Continued on page 74

DON MOORE
P O. Box i'1

e"~H,,,wewlln. Ohio
43746

~t.IslUngum County
Zono14

days; yOU'd love it. It would be a
DXpedition vou'o remember the
rest of your life. Before t go into
details on the nxpenuoo, let me
tell you how I happened to be
visiting TIm.

Commerce Tours runs a two
week trip every spring which coo
incides with computer shows in
Tokyo, Seoul, and Taipei. Since
it 's important for me to keep up
with micro developments world
wide, I try to make this tour.
Also, this time I was looking for
some computer products which
I might be able to Import.

Commerce was able to let me
start a day late on the trip so
that I could get an honorary doc
torate degree and give the com
mencement address at Central
New Eng land College In Wor·
ces ter, Massachusetts. Readers
of my editorials will not be sur
prised to team that I gave a talk
on my favorite subject: how you,
yes you, can get rich. It seemed
like a good message for the grad
uating class of this outstanding
COllege.

1was a bit intimidated when I

ARE YOU GAME?

If you're into DXing, you've
read about the two recent DXpe
dilions to the Republic Of China
(Taiwan). One was Italian and
the other Japanese ... 50 I
wasn't completely surprised
when Tim Chen BV2A, for years
the only licensed amateur on
Taiwan, suggested that it was
getting to be time for an Ameri·
can eXpedition 10 BV.

Tim talked to me while I was
attending a computer show in
Taipei. BV Is stili relatively rare,
so I agreed that such an opera
tion would be great fun ... an
opportunity for some American
hams to experience the excite
ment of being on the business
end of a nxceortrcn . . .but with
out the miseries you ollen have
10 go through.

Taiwan Is a fantastic place
10 visll. There are friendly peo
ple, great lood, Incredibly low
prices, and amazing sights .
Even though I get there once or
twice a year, I always look tor
ward to it and enjoy it. I'd sure
like to get you 10 Taipei for a few

W2NSD/1
NEVER SAY DIE
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pacesetter n amateur sea.o

TM-201A1TM-401A
"comp-ACT".. . tough act
to follow.

The word "compact" best de
scribes the TM·201A VHF (a
b 9 25 wattsu or the TM-401A
rc-cm (12 watts) mobiles,
Measures 5 6Wll:1 6Hll:7,2D
Inches (the TM-201A and
TM-401A are the most compact
figs available), Ideal In size,

their performances are super
lative. Each features a HlllO
power switch, dual digital VFO's
built-m, 5 memories plus a
"COM" channel With lithium
battery back-Up, memory scan,
programmable band scan, pn
onty alert scan, and GaAs FET
RF [front end) amonners They
have a highly vrsttne yellow
LED digital display, a repeater
offset swncn. a reverse SWitch,

and a "beeper" to confirm
operat ion of various switches.
For superior sound quality. the
separate, external speaker, can
be easuy mounted to project
the sound m the desired direc
tion. A 16·key autopatch
UP/DOWN mic. allows easy
remote operation of major fron t
panel functions, Thanks to
KENWOOD, compacf radios
are now available for the
popular VHF and UHF bands
providmg high performance
and superior sou d quality,

Other TM-201A/TM-401A
Optional Accessories :
TU·3 Programmable two
frequency CTeSS encoder.
KPS-lA fixed station power
supply, MA-4000 dual-bander
mobile antenna WIth ooorexer.
SW-100A/B SWR/power meter,
Me-55 mobile microphone
wifh time-out timer.

TW-4000A
FM "Dual-Bander"
KENWOOD'S TW-4000A FM
"Dual-Bander" provides new
versatility in VHF and UHF
operations, uniquely cornommo
2-m and lO-cm FM functions
In one compact package. II
covers the 2-m band (142000
148995 MHz), Including certain
MARS and CAP treouencres.
and the 70-cm band (440,OOO~

449.995 MHz), all in a package

only 6~3/8 W x 2-3/8 H x
8-9(16 D Inches. RF output
power measures 25 walls on
either band The TW-4000A
features a large, easy-to-read
LCD display, front panel Illumi
nation for night operations, 10
memories with OFFSET recall
and lithium battery backup,
programmable memory scan,
band scan In selected 1-MHz
segments, Priority watch tunc
non common channel scan,
dual digital VFO's, repeater
reverse swrtcn GaAs FET front
ends, rugged die-cast chassis,

"beeper' through speaker, a station power supply, SP·4Q
mobile mount. and a 16·key compact mobile speaker, SP-50
eutooatcn UPfOOWN nne. compact mooue speaker.

The new optional VS 1 voice MA-4000 dual-band mobile
synthesizer has everyone antenna With oupexor. Me-55
talkmg! A vorce announces the mobile microphone With time-
frequency, band, VFO A or B, out timer, and a SW·100B
repeater offset, and memory SWRlpower meier.
channel number when these More information on the
functions are selected. TM-201AITM-401A and
Other TW-4000A TW-4000A IS avauaote Ircm
optional accessories : authonzed dealers of
VS-l voce svntnesrzer. TU-4C Inc-Kenwood Communications
programmable two-frequency 1111 West Walnut Street
CTCSS encoder. KPS-7A fixed Compton, Cali fornia 90220,

Sp~'fiCiJf'OIlSena proc",s are subletl W cllTlng.. w'lho,,1 nOl,ce ()t "til gaM>'l



A. Lamendola KClNT
225 Kayl"f'l(l( Drive
Rochesfer NY 14616

Top-Notch Tuner Time
Can't get your signal out of the back yard?
Build KC2NT's antenna matcher and hear

what you've been missing.

Antenna tuner showing the tuning-coil system and the com
mon ground point for tuning capacitors.
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This tuner has been used
effectively to feed the

helical antenna described in
the May, 1983, issue of 73.1

It is a developmental out
growth of a random-wire
tuner used successfu lly for
many years with a 9.14-me
te r (30-foot) whip placed 15,2
meters (50 feet ) above
ground. The tuner has been
employed with an endfed
wire 19.5 meters (64 feet)
long on 60 through 10 me
ters. It was recently used to
load the house ra in gutter

pipe system to comple te a
Rochester NY/Pitts burgh PA
QSO on 40 CW with 20
Watts output on my rig.

In development of this
tuner, my goa l has been to
c reate a system fo r coupling
a transm itte r with 52-Dhm
or 75-0hm output to an y 52
or 75-0hm coax-fed anten
na. The tuner assembly con
tains a couple of high-ca
pacity condensers an d a
12.7-cm-long (5--inchl. 7.62
em-diamete r (3-inc h) coil.
However, this circuit is not

the fam iliar pi coupler de
vice as will be evident later
on in this a rticle. A notewor
thy fea ture of the tuning
un it is the greater selectivity
exhibited on transmit and
receive.

Description

The gene ra l tuner config
uration resembles some
what a pi coupler output
with an LC series-tuned in
put in place of the pi input
capac itor. Filter tables de
sc ribe the input system as a
low-pass m-derived se ries
half sec tion. The output sec
tion is listed as a low-pass
constant-k output half sec
tion. The fundamental tuner
design is shown in Fig. 1 .
However, the tuner of Fig. 1
is easily simplified by re
plac ing the se ries inductor
as shown in Fig. 2. Note the
optional capac itor bank of 3
x 500 pF. This is necessary
on the 75fBO-meter band
with some aerial s, e .g., the
he lical antenna. Upon close
inspection of Fig, 2, one can
see that the sho rted portion
of the coil is rea lly two in
ductances in paralle l with a
ground return by way of the
500-pF tuning capacitor.

As the 500-pF capacitor is
tapped at the va rious turns
of the shorted induc tance,
the inductance of the paral
le led coils cha nges in va lue,

This me thod has proven
quite effective in helping
get the proper an tenna
matching impedance. The
500-pF capacito r acts as a
kind of band-spread device
to cove r small increments
within the band from one
end to the other. The output
capacitor should require lit
tle trimming after it is set for
the particular band. For
some random antenna con
figurations, the tune r in
put/output con nections are
sometimes reversed; th is
seems to be especia lly true
at the 20- through 10-mete r
bands.

Construction

My first tune r model used
a length of B & W commer
cia l coil, stock #3033. The
unit is wound with #12 wire
at 6 turns per inch. Coil
length is 12.7 em (5 inc hes)
with a diameter of 7.62 cm
(3 inches). My present tuner
model has a very low cost
homemade coi l wound on a
ve ry simple and sturdy a ir
core fo rm. Since #12 bus
wire was unavailabl e at the
local surplus outlet. I wound
the coil with #14 bus wire.
The coil was fitted on the
form shown in Fig. 3.

Please note that this coil
size should a llow its use
with transm itters in the 150
Watt-output class. Howev
e r, when using a he lica lly-
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capacity condensers are un
avai lable, 365-pf ca pac itors
with paralleled switched fixed
condensers may be used.

The tuner design has been
in se rvice for many years,
over 15 in all. O ne proof of
its uti lity has been the lon
gevity of the fina ls for my
two rigs, one solid state, the
other vacuum tube. The
tubes a re TV horizontal
types. The transisto rs are
4-Watt types operated with
a very short duty cycle at 20
to 35 Watts power output.
The tuner ca pability In

mainta ining a 1:1 sw r has
greatly enhanced the life of
the final amplifiers .•

Fig. 2. Simplified antenna
tuner circuit.

References
1. A. Lamendola KC2NT, "Ta lk
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Fig. 3. Clear plastic coil form.
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loaded. the lam p will glow.
Use of this a id is necessa ry
only when determining the
tuner's true settings. It is a
backup check in forestall ing
any fa lse indication of power
transfer from rig to antenna.

Fig. 1. Basic antenna-tuner
circuit.

Conclusion

Therefo re, th is tuner can
match a rig to most any aeri
al and maintain an sw r of
1:1 . Because th is antenna
matching device tunes
sha rply, add itiona l harmon
ic filte ring is avai lable. The
sha rp-tuning feature is a lso
ev ident on rece iving; signa ls
are peaked loudly and clear
ly. For those having capaci
tors in thei r parts box, the
only other investment nec
essary is about 75ft for scrap
clea r Lucltet and one dol
lar for bus wire . When high-

necessary. This must be
done with great ca re, again,
to avoid overloading the
fina l.

With transceivers that
have a continuously variable
power-output control, e.g.,
Ten-Tee's Century 21 , the fol
lowing procedure may be
used: First ad just the rig's
power output for ind ication
of swr below 1 .5:1, e.g.. sta rt
at 1.2:1 . Then peak tu ner ca
pacitors fo r 1 :1 output. In
crease power a bit more. If
swr rises above 1:1, repeak
the input ca pac ito r andlor
output capacitor. If an swr
higher than 1:1 persists , ei
ther or both co il taps have
to be va ried. The va riation
of coil induc tan ce may be
as simple as slid ing the clip
along the turn in a plus or
minus direction, or the varia
tion may have to be as much
as a tum or two plus or
rrnnus.

By way of fu rthe r ill ustra
tion, le t us say that we wish
to tune up at 7.040 kHz. We
wil I use e ither a noise bridge
or the alternate method just
described and the helical
antenna. Proper match is
ach ieved when the tuning
coil is shorted from the in
put end of the coil to the
fourth turn from the output
end. The input ca pacito r is
connected at the seventh
tum from the output end of
the coil. The input ca pacito r
is meshed in at about 65%
of tota l capac itance. The
output capacitor is meshed
in at somewha t less than
50% capacitance. With
these settings, the antenna
bridge will indicate a deep
null. This is the indication
of a properly matched an
tenna .

In moving from one end
of the band to the other, set
tings of the tuner a re sharp.
This means that retu ning of
the matching device is usu
ally necessary every 5 or 10
kHz to maintain swr down
to 1 :1 . To make su re that
power is indeed at the an
tenna, a fluorescent lamp is
put a t the aerial end without
touch ing it. If the antenna is

wound antenna with this
power, a capac ity hat must
be installed at the antenna
top. This e liminates corona
discharge which will dam
age the aerial at the top end.

Fig. 3 shows two pieces of
acrylic plastic sheet 1/8 inch
thick, .3175 cm, fitted as
shown. All dimensions a re
listed in the drawing. Epoxy
cement is appl ied at points
where the sheets come to
gethe r at righ t angles to
each other. This gives rigid i
ty to the co il form. The
winding grooves are se pa
rated 4 mm apart. The slits
in both pieces should have
the same width as the thick
ness of the plastic shee t.
That will a llow a secure fit
for the two pieces.

In wiring the tuner,
found that a common
ground point return for the
capacitors was important to
efficient operation. Also, it
would be a def inite advan
tage to mount the tune r
components so that they
may be easily inte rchanged
and interconnected in con
figu rations o the r than the
one described in this article.
That will allow the tuner to
be configured with any an d
a ll an tennas the user will
ever e ncounter. However,
my particular design has
been used with random
wires of varied types and
has worked well .

Operation

In itial tuner se ttings
shou ld be determ ined with
the a id of an antenna noise
bridge. The tuner will allow
close to 1 :1 swr match of an
tenna-to-rig output of 52 or
75 O hms. Since the device
tuning is sha rp, great care
must be taken in using regu
lar tuning procedure to pre
ve nt ove rloading and dam
aging the final amplifier. If
an antenna bridge is unavai l
able, the tuner may be ini
tially set by tuning the de
vice for maximu m signa l
output on the receive por
t ion of one's transceiver.
However, on transmit, a
slight re tun ing is generally
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Cheap Power Ploy
This rugged supply wil l give you more power than

you ever dreamed possible. Have we gone too far this time?

•

supply will provide (depend
ing on components chosen,
of course) between 15 and
30 Amps (or more) at 5 to 28
volts with ripple and noise at
about 5 to 10 mY p-p and
regulation usua lly within .05
volts or so. There is full ther
mal protection and the
usual provisions for current
limit and OYP (ove r-voltage
protection).

First, let's take a look at
the supply in Fig. 1 and see
where it goes wrong. Starting
with 11 , which provides 18 Y
ac to the bridge rectifier,
and then to 0 , which is 70k
JotF, we have about 25 Y dc to
the pass-regulator c ircuit
under no-load conditions.
The regulator and pass tran
sisto rs requ ire a voltage at

l ooking for a 12-volt pow
e r supply of moderate

current, I found a schematic
and information that prom
ised to be just wha t I need
ed . Th e supp ly was con
structed follow ing the guide
lines and recommendations;
upon completion, it was
checked and put into ser
vice. Then the fun began.

The supply was essential
ly the same as shown in Fig.
1 an d was to provide be
tween 3 and 20 Amps ou tput
(peak) at 12 volts. It did in
deed do this, but it also put
out about 1/2 to 3/4 vol ts of
assorted garbage that drove
the equipment that it was
operating into fits of sulking

and, even worse, almost
proper operation.

While some of the equip
ment that is designed for use
with vehicular power sources
is fa irly im mu ne to power
line noise, this is no t the
case with most de-operated
equipment. Spikes, ripple,
and assorted other garbage
can cause lost memories,
lousy audio, and a host of
other problems. It makes no
sense to attach a kil obuck
piece of gear to an inade
quate supply.

The supply to be described
here is the result of solv
ing the problems of the orig
inal supply (Fig. 1). Whi le the
original was not designed

for ham gear, the five sup
plies built to this pa ttern
(Fig. 2) have prove n excel
lent for everything from
high-power stereo gea r to
all band transceivers.

The supply was designed
to be built using parts that
are chea p and readily avail 
able. The use of surplus
components dictates a cer
tain amount of caution but
can result in an excellent
prod uct at a min imum price .
With a Iittie care and some
improvisation with regard to
transformers, the price of
this supply should be under
s,SO.oo-considerably under
S,SO.OO if you 're a bargain
hunter with a sha rp eye.

What about specs? This
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Photo A. fnter;o, of 25-Amp supply showing positkm of
major components and airflow shrouding.
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Photo B. Load resistor for testing.

least 5.6 higher than the out
put voltage to maintain reg
ulation 13.6 V + 5.6 V =
19.2 V. If at any t ime the in
put voltage drops below
19.2 volts, the regulator
loses control and the output
changes.

The voltage across C1 has
a waveform as shown in Fig.
3. As the current increases,
the hump at the front in
creases . This is the principle
component of the output
ripple and is due to the fact
that the rectif iers conduct
for a short period of time to
charge the capacitor. Increas
ing the capacitance simply
increases the amplitude of
this "spike." wh ich makes
the problem worse and in
creases the already high de
mands on the diodes in the
bridge.

In addition, the regulator
was unstable at ce rtain cur
rents and seemed to put out
more hash than the spec
sheet ca lled for at th is volt
age (about 10 times more l).
Bypassing and rewiring the
ground circuit got rid of the
hash, and inc reas ing the in
put voltage improved the
regul ation and ripple prob
lems. The supply proved OK
for a 2-meter amp that didn't
seem to care about the rip-

pie (.2 V at 20 A), but it
wouldn't serve the purpose
it was originally built to
serve.

At th is point, I priced
commercial supplies and
immediately went back to
the drawing board. After
some research and experi
mentation. the supply shown
in Fig. 2 was built and tested.
It worked. The four supplies
built to the same pattern
have a ll worked.

The belt-and-suspenders
approach has proven to be
well worth the time and
slight additional cost. Ac
tually, with the price of
2N3055s at three for a buck
and the use of smalle r and
cheaper capac itors in what
is really a simple circuit. the
actual cost was not much
more than the original sup
ply.

let's now see the how and
why of the "quie t" supply.
The bridge rectifier uses
surplus diodes rated at 100
V and 50 Amps; this seems
like overk ill and perhaps it
is, but the peace of mind
bought for S1 .25 each was
worth it. With C1 at 25k ~F.

the conduction spikes can
get up to ten times the out
put current. so they really
don't represent that much

overkill after all. C1 is 25k ~F

at 75 volts because I got a
box full for S1 .00 each. R1 is
simply a bleeder and should
draw about 100 mA at the
peak no-load voltage ac ross
C1.

T1-T4, 2D1, R2, and C5
form a circuit that thinks it is
a multi-farad capac itor. The
capacitance of ( 2 is mult i
plied by the beta of the Dar
lington circuit fo rmed by
11- T4. The current demands
on T4 are not enough to re
quire a 3055. but they're
cheap. I simply se lected one
with a beta of about 60 for
the drive r. This particula r

circu it is about 10 farads ef
fective capac itance and the
output ripple to the regula
tor is less than .2 volts at 20
Amps (p-pl. ZD1 provides a
clamp to keep the input
voltage to the regul ator at
24 volts in this case.

The regulator circuit is
based on the 78G (or 78MG)
because I like it It is a good.
flexible chip that is pro
tected four ways from Sun
day, and it is cheap.

The l8G will provide over
one Amp of output. with the
average beta of a 2N3055 at
40 or so. The circuit shou ld
be good for 40 Amps. Actu-
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ConstrudionlMechanicsl
Testing Options

This supply is a definite
breadboard project and
shou ld be approached as
such (by the way, sink c ut
o uts make fancy, c heap
breadboa rds). I prefer T0-3
devices, used w ith soc kets.

case to keep it out rather
than in. Ferrite beads on the
base leads of the Darlington
driverts) are not a frill if pow
e ri ng VHF equipment is con
templated.

The heat sink used is o ne
that seems to be common
on the surplus market. The
o nes that I bought came
with four T0-3 transistors
and misce lla neous parts and
cost about $3.00 each. The
heat sink is 12" X 4" X 2.5"
with 10 fins fo r a total rad i
ating area of 600 sq uare
inches. All of the ho t parts
are mounted on the he at
sink using aluminum stock.
as shown in the photos. The
bridge can be mo unted on
its own sink o r on an exten
sion bolted to the pass sink.
A m uff in fan (105 cubic feet
per minute) provides cool
ing. with cardboa rd shroud
ing to direct the air flow
through the heat sink. The
76G is mounted on the e nd
of the he at sink farthest
from the fan at the hottest
point. If therma l limits are
exceeded, it shuts down the
pass transistors. Many home
built supplies fail to take ad
vantage of this feature
which is built into most re g
ula to r ch ips. This is an
overs ight that ca n prove
costly.
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will be for this supply pro
viding 13.6 volts at the
2Q-Amp level . The regulator
will need approximately 6
volts to work pro perly, so
under a 2Q-Amp load it will
have to dissipate about 120
Watts. The ca pacitor mu lti
plier at 20 Amps will need
about 5 o r 6 volts. so we now
have 240 Watts at fu ll cu r
rent. This has to be dis si
pated as heat via the heat
sink and is one good reason
fo r derating the tra nsisto rs.
De rating surp lus transisto rs
to 6 Amps (o r preferably
less) and 50 o r 60 Watts w ill
make for a longer life and
lessen the cha nce of cata
st rophic fa ilure.

The output re sistor. R5,
provides a constant mini
mum load for the supply
a nd helps w ith stability (100
mA o r so will be adequate 
1.30 Ohms for the 13.&-vol t
supply).

If you look at the c ircuit
and re me mber your sol id
state basics. it can easily be
see n that we have an ampli
f ier with quite a bit of ga in.
Ce rta in ste ps m ust be taken
to ensure stable operat ion
and to prevent ampl if ica
tion of unwanted signals. As
Elmer used to tell me, " Build
it like you mean it. " In this
cas e it mean s bypassing
eve rything, e specially the
76G. All those G points on
the sche matic mean that all
grounds a re brought to a
single point o n the chassis.
More about this during the
mec han ics d iscussion. The
ac line should be filtered
and bypassed. and the case
should be rf tight. in th is

Fig. 3.

absolutely ne cessary. They
prevent o ne transistor from
hogging a ll the c urre nt. The
base resistors a re not partic
ularly critica l as to val ue,
and 10 to 22 Ohms will do
fine (all the same va lue, of
course). The e mitter resistors
should be about .1 Ohms
and 5 to 10 Watts, depend
ing o n supply voltage, cur
rent, and the number of pass
trans istors.

The number of pass
transistors required will de
pend o n seve ral fac tors, the
most important being the
desired o utput c urre nt of
the su pply.

The 2N3055 is rated at 15
Am ps and 117 Watts (TO-3
case) at 250 C. Expec ting
one to provide both at the
same time is an invita tion to
disaster. especially w ith sur
plus components.

l et's take a rea listic look
at what the requirements

Photo C. 25-Amp suppl y on the breadboard.

ally. above 25 Amps or so,
the use of the Darl ington ci r
cuit is a good idea. W hen us
ing the 78MC, the Darling
ton circuit mus t be used.
W hen using the Darlington
circuit, the current demands
are so small that the chip
may need the slight load.
RX. This value will depend
on the individual ch ip and is
usually 300 Ohms to 1 k
O hms for a 13.5·V supply.

R3. R4, and VRl set the
output voltage. R3 is used to
set the maximum voltage
and VRl trims this to the de
sired lower output voltage.
With R3 at 8.2k and VRl at
l OOk, this will be about 14 V
maximum. The connect ion
point for R3 should be at the
output connector or, if re
mote sensing is needed, it
can go to the remote sense
point. The resistors shown in
the base and emitter leads
of the pass transistors are

Phoro D. Hear-s ink assembly for 20-Amp supply.

12 73 Magazine · August, 1984

Fig. 4.



From the fertile grounds of Com munications
Specialists comes our fresh harvest of direct
cress plug-ins to spade through valuable in
sta llation time and cultivate profi ts. They're
available for most popular mobiles, portables.
and repeater panels, and all incorporate our
industry standa rd, field programmable TS-32.

Just call our sales or engineering departments
toll free from anywhere in the USA (includ
ing California) and reap what we've sown.

COMMUNICATIONS
SPECIALISTS

426 West Taft Avenue, Orange, CA 92667
714/998-3021 Entire USA 800/ 854-0547
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Parts List

Note: This supply was designed to take advantage of surplus parts.
Therefore, the prices listed will be dependent on the source and
availability of each item.

All bypass capacitors are ceramic disc unless otherwise specllied.
All resistors are VI Walt unless otherwise specified.
Bypass- .Ol ,HV disc,4@ .25 ea. $1.00
Bypass-.l ,200-Vdisc, 2 @.25 ea. .50
Kl -relay,24·V-dc coil,3PDT, all contacts In parallel 1.50
Fan- l 05 cfm muffin-typefan 7.50
Xfmr-any combination of transformers supplying the necessary
voltage and current may be used. The surplus xfmr used in Fig. 2 was
24 volts@ 25 Amps. 18.00
Dl ·D4-100 V@ SO Aused In this supply, 4 @$1.25ea. 5.00
Cl -25,OOO j.lF @75V 1.00
Cs- 4300 j.lF e SO V .39
C3- 1j.lF @SOVtantalum capacllor .39
C4-3j.lF @SOVtantalumcapacitor .39
Resistors:

R1-35O OtIms, 20 W .39
RCS-l30 OtImS, 25 W .39
A2- 3300 hms,1W .15
A3-8200 Ohms, YI W .05
R4 -47000hms, YI W .05
A6- 1000 0hms, YI W .05
Base resistors-22Ohms, 'Iz Walt,6@.05ea. .30
Emitter resistors-.l OtIms,5 Watts,6 @ .35 ea. 2.10

VR1 -100k.Qhmtrimpot .49
Psc-ccurreot limit, see text
Rsh and Rcal depend on meter used. For 5O-uA meter used in Fig. 2,
Ash was .001 Ohms, and Real 2.5k.Qhm trimpol.
Transistors-2N3055,8@ .33ea. 2.64
SCR-200 V e 5Amps used here .29
ZD1 -24-V,lWaltzenerdlode .24
ZD2- value depends on OVP desired. (16 V used for 13.8-V
supply) 2.64
78G-Voltage regUlator 2.95
CHl-14 blfllar turns .14 wire on ferr ite rod approx. 'Iz" diameter,
4YI "length 2.00
CH2-surptus 15-mHchoke .25
S1- 15-Amps@ 120 V toggle switch 1.49
Fl - 1Q.Amp fuse In cup-type holder. 1.25
Heatsink- surplus2 Vz" x 4" x 12" 4.50
Meter-SO uAused In Fig. 2supply, surplus 3.00
Misc. case, hardware, aluminum stock, suitable wire (see text). The
case shown in the photos Is 5" x 12" x 15" and was purchased at a
hamfest for $1 .00.

Substi tution: Since this project is designed to use surplus corn
ponents, reasonable substitutions are to be expected. When surplus
components are used, derating should be the rule. C3 and C4 must
be tantalum capacitors for proper operat ion. The resistors used at
Rt and R5 should be capable of dissipating at least twice the I x E
power for safety and stability.

•

Whatever package style you
use, special care should be
taken in mounting . All burrs
shou ld be removed and the
bes t-possible contac t be
tween the device and the
heat sink must be ensured.
This means using heat-eon
dueting compound on all
devices. As you install each
device. verify that there are
no shorts to the heat sink.
The precision em itter resis
tors that I used were ham
fest specia ls, but the ceram
ic ones available at most
parts houses wil l se rve as
well. Use #10 or #12 wire for
the collector and emitter
buses. I simply stripped out
some scraps of Romex left
over f rom rewiring the
shack. The main run wiring
used was #10 or #8 THHN
wire scrounged from an
electrical contractor's scrap
box.

The heat sink is at ground
potential but is insulated
f rom the case. Grounding is
accom plished by running a
single w ire f rom the com
mon connection of the 78G
(the 78G is not insulated
from the sink) to the ground
com mon point All ground
connect ions are brought to
the common point, using
heavy w ire that is as short as
poss ible. The lines f rom the
capacitors, the rec ti fier, the
negative output post, and
the ac-Iine ground conduc
tor are connected to this
point. This prevents ground
loops and helps to keep the
output clean.

Cardboard shrouds are
used to focus the air f low
th rough the sink and pro
vide for efficient use of the
cooling air. The case shou ld
be well ventilated . Transmit
ter techniques can be used
for rf proofing. All of the
usual transformer tricks can
be used for your supply:
buck/boost, series, parallel,
etc. I do have a couple of
suggestions that might prove
handy.

First, there are available
surplus smal l transformers
that provide 2 volts or so at
up' to 30 Amps (Fair Radio is
one sou rce). These are great
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when the " main" transform
er is just a bit IOY/.

Second, an often-over
looked source for high-cur
rent transformers is gas sta
tions. Really! Those old
Tungar bulb chargers had
some bodacious t ransform
ers in them with multi-tap
primaries and secondaries.
Many times they can be had
for haul ing them off. (Take
help !) Newer ones also are
availab le af ter the selenium
bridges have blown. Those

with aluminum secondaries
will need some of the spe
cial grease for making good
connections to alum inum
wi re. If you' re using the sup
ply to power an SSB rig or
for other low-duty-cyc le ap
plicat ions, you can push the
transformer current ratings
a bit, but it is best to have a
bit of reserve for good dy
namic performance.

Protection circuitrv is an
absolute must for this sup
ply if used with voltage-sen-

sitive equipment. Any of the
popu lar OYP circu its may
be used; the one used here
crowbars the ac line using a
simple c ircuit that costs less
than a single high-current
thyristor.

Current limiting is n ice
also; the circuit used here is
a common one and per
forms quite well . Rsc is set
for a .z-volt drop at the de
sired current level. At this
po int the voltage will drop
to hold the output current at
this level. Rsc can be bu ilt
up by paralleling standard
values. Rsc should be in the
airstream to keep it cool.
The choke and capacitor on
the gate of the SCR keep
garbage on the line from
causing fa lse f iring. Sw itc h
ing high-current loads can
cause this type of transient.
(I blew a few fuses before I
figured that one out.)

This supply shou ld be
breadboarded and tested be
fore f inal construct ion. This
is not a com plicated pro
cess, and it wi ll pay div i
dends when the supply is
put to use. As with any home
brew project, you are spend
ing time rather than money.
This is time well spent.

The f irst step is to assem
bl e the heat sink w ith all its
components. Then a simple
test to dete rmine the neces
sal)' I/O differential voltage
is needed. With a sensit ive
DYM and a light load on the
output, val)' the input voltage
unt il the output drops an
mV or so. This is the voltage
whic h m ust be supplied to
the pass ci rcuit to maintain
regulation. You now know
the necessarv voltage that
the transformer must supply
under full load for proper
operat ion .

To test the supply under
load, you w ill need a load re
sistor (see photo). O ne is
made by paralleling several
short pieces of nichrome
heating coil . (I got 10 feet for
S3.00 at the local electrical
supply house.) By adding
more pieces in parallel, the
current increases. If you
didn't bu ild an am meter into
the supply, a 7-7(16" length

•



FOR FASTER SERVICE
call Toll-Free 1-800-227-1053

Digital Audio Magazine"
PO Box 976 · Fanningdale. NY 11737
Please allow 6-8 weeks tor delivery.

Digital Audio brings you news of
the most significant breakthrough in
sound recording since Edison recited
" Mary Had A Litt le Lamb" into the
horn of his prototype phonograph
more than a century ago .

o Informative equipment profiles

o Critical Compact Disc reviews

o Maintenance tips

o Regular columns

o Expert technical advice

o Product updates and reports

o Special, in-depth feature articles

o Industry news flashes
and much , much more.

Digital Audio. Your new magazine
for the new age in sound reproduc
tion .

Sound incredible?
That's the idea.

Order Digital Audio now and
receive a FREE issue with your first
year's su bscript io n- a total o f
13 issues of Digital A udio fo r
$19.97-a savings of over 47070 off
the newsstand price!

If you don't want to cut up this
magazine, just send us the requested
information on a pla in sheet of
paper. For faster service call TOLL
FREE 1-800-227-1053. In NH , dial
1-924-9261.
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Digital A udio!
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Photo f . Detailed view o f 78G wiring (note short leads on
bypass;

of #1 2 wire will serve as a
shunt, providing 1 mV per
Amp. Using the setup shown
in Fig. 4, look at the output
under load . The setup pre
vents ac ground loops from
showing up as fal se noise on
the scope. If the scope is not
more sensitive than .01 V
per em, the trace should
barely widen under fu ll
load. Check at several out-

put levels. If you have inor
dinate noise, make sure the
setup is right before trouble
shoot ing. At the current-l im
it level, using the circuit
shown, there will be a large
increase in ripple-this is
normal . If Rsc needs to be
lowered, it can be paralleled
with additional resistors.

If the output behaves up
to a certain current level

and then falls off, more
input voltage may be neces
sary. When testing the sup
ply on the breadboard with
out the fan , the heat sink
gets hot quickly- caution!
If it gets too hot. the 7BG
will shut down until th ings
cool off. If you have high
frequency hash, it may be
necessarv to add .01 discs
to the input and output of
the 7BG . In stubborn cases,
you may have to change the
layout around the 7BG . If
the supply is unstable at
some current leve ls and
stable at others (higher), you
may have a ground-loop
problem. Try changing the
lengths of ground leads and
if you're using the Da rl ing
ton circuit for the regulator
pass, trv decreasing the
value of RX.

O ne of the supplies that I
constructed is variable from
5 to 20 volts (VR1 on the
front panel and a switch to
use all or part of the second
arv) at 20 Amps. It has prov
en to be one of the most

often used bench tools I
have. Another smaller (12 V
at 15 A) supply provides the
dc for a TV-studio installa
tion. This supply is, of
course, a compromise; you
pay back in lack of efficien
cy for a clean stable output.
" Build it like you mean it."
and it should provide you
with a long trouble-free per
formance-quietly.•
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73, "A New Breed 01 Voltage
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C22A
(220-225 MHZ)

Actual Size:
2" x 3V2" X 7V4"

B23A
(144-148 MHZ)

Full Featured - Miniature
HIT Power to Go...

FROM

~Dm®[§

• 2 Walls In = 30 Watts out
• Built-In Receive Preamp
• All mode operation (FM, CW, or SSB)
• Automatic Antenna Changeover

• 2 Watts In = 20 Wa tts ou t
• Built-In Receive Preamp
• All mode operation (FM, CW, or SSB)
• Automatic Antenna Changeover

See the complete line ofMIRAGE amplifiers
at your local dealer, or write to Everett Gracey.

~o~~~
COMMUNICATIONS

P.O. Box 1000
Morgan H ill , CA 95037
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YOU FOUND IT!

Kantronics Software

~~v~~y," y," ~ y," ~'" ,,<>"'<
Apple • • •
Atari • • •

VIC-20 • • • • •
Comm-64 • • • •
TRS-80C • •
T I-99 / 4A •

P ut you r co mpu ter on- th e- ai r
w ith eith e r Interfac e II or the new
Kantronics Universa l Terminal Uni t.

In te r fa ce II is designed for
use with the Apple. A tari, T I-99/4A .
TRS-BOC. VIC-20, or Commodore 64
co m p u te r s . S uggested Retail 269.95

The Uni v ersal Ter m in al Unit is
compati ble w ith IBM . Ka ypro,
T R S Mode l III and IV. and many
other com p u te r systems.
Suggested Retail 199.95

Interface II
Inte r face II is the un it for

th e s erious a m a te ur. When u sed w ith
Ka n tr on ic s software . Interfa ce II
gives the sensitivity and
versatility as ked for by o u r
users. Interface II gives y ou
the following features :

• S ix p ole s w itc hed capacitance
preli miter filters for o p ti m u m
perfo r m a nce on s h ift se lecte d:
C W or RTTY 170.425 . 850 .

• Limiter o r limiterless
o p er a tio n means only 2-7
millivolts of aud io are
n ecessary to d riv e the u n it.

• Two ch a n n e l op er a t ion a llows
si m u ltan eous hook-up of both
H F and VH F t ra nsceive rs.

• Ou r u nique tuni ng system
displays both Ma rk and Space
tones. S cope ou tputs are
also available.

• S table q uartz gen er a ted tones
g iv e clean AFSK output o n
a ll standard s h ifts.

• RS -232 o r TTL le ve l compatible.
No m odific ation kit required .

Universal Terminal Unit

UTU is Kantro nic s newe st
in terfacing development.
No w any com p u ter w ith an RS-232
port and a termin al program c a n
Interface with your transce iver.

UTU r equires n o additional
decoding soft w a re as a n in ternal
m icroco m p u ter giv es UTU data
proces s in g c a pabilitie s to s e nd
a nd rece ive in four coded amateur
fo rmats , A short terminal program or
com m u n ic a t ions program is used to
link the co m p u te r a n d UT U. This

For more information contact
an authorized Kantronics

dealer. or write

a llows the operator to taylor
his terminal program with
desired features .

T h e UTU pa ckage includes :

• Sample termin al pro grams for
IBM . Kaypro. T R S-80 Models
III and IV,

• Tuni ng bar graph displ aying
both Mark and Space tones.
Additional LED's to indicate
Lock and Valid during Amtor.

• RS-232 and TTL le vel compatible.

• Send and Receive CW (6-99 WPM).
RTTY(60. 67. 75. 100.132 WPM).
ASC II(1I0. 150.200,300 baud). and
Amtor m odes A . B. and L.

Ktl xantronlcs
1202 E. zsro Street 19131842-7745
Lawrence, Kansas 66044
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FIRST WITH US .IIiJII, L- --I

THEN THE WORLD!
Better communications start with your subscription

to 73Amateur Radio's Technical Journal
-------------------------------------------- --

YES '
Start my no-risk subscription today and send me 12 issues of 73 for $19.97. I understand
that with payment enclosed or credit card order I will receive a FREE issue making a

• total of 13 issues for $19.97.
o CHECK/ MO DMC 0 VlSA 0 AE 0 Bill Me $19.97 for 12 issues

343F.

"7!:J Amateur Radio's Technical Journal
I,;;} PO Box 931, Farmingdale, NY 11737

Card/ Exp.Dare, _
Signature, _

Name, _

Address, _

City State, --'-Zip, ---.,,=

C.naJ. & Me.,co $22.9), I , ..r only, US funJ. J..,.,n on US bo,,'.
Forei~n Sur!""e $25,00, I year onl" US funJ. ,h...·n On US honk
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ADD S200 SHIPPING
An) HANOUNG

5HPPtNG WEIGHT2 l8S

. w-'-~=-~'O-=---

B & W MODEL AE5-160
AMATEUR ANTENNA

• SM? 1. 2:1 ATRESONANCE
• 1 KW POv.!'R ( 2 KW PEp)
• 75 KHZ BANDI/v'IDTH
• RUGGED CONSTRUCTION
• TERMINATES IN 50-239

Now you no longer need a half-ac re for a half
wave 160 metercenter-fed d ipole a ntenna!B&W
Model AE5-1 6O covers 160 a nd 30 meter bandsin
approximately 90 feet. Unique loading coils
Shorten antenna b y more than 150 feet. Uses no
tra p s, May be installed a s flat-top, sloper or
inverted V.

ALL OJR PRODUCTS MADE IN USo\

~ BARKER a WILLIAMsON
~~'Itv corvococctco crocucts soce 1QJ2

At VOot DlStllbufcn Wr,la Of CaM
10 C a nol SI'ael Bristol PA 10lXll

(215) 78805581

160 METER HALF-WAVE DIPOLE
ONLY 90 FEET LONG !!

Typical reject ion:
±600 Khz@144Mhz : - 28dB
:!: 16 Mhl@220Mhl - 40dB
± 5 Mhl@450Mhz: -SOdS

• For tr'JnSC~ ilnc! repealen AlIlAJE Ull ilnc CO MMf RCIAL
• AutomallC operatKlll • adfUSl.lble speed and i1mpllluele
• Small sIze · usv ,nsl.lllaloon • 110 15 VOlts DC
• 8 seJeC la~~_ re p,og,ammabH:! messages - eacn up 10 2 rnlO long
• Wired, tested, and programme-d With your mes>ageIS)

Model 10-1 $39 95 MooellD-Z 1'11210 10 mmute lime" $59 95

I •
I •

The solution tomost interference. interrnod, and desense
problems in AMATEUR and COMMERCIAL systems .

• 40 to 1000 Mhl • tuned 10 your frequency
• 5 large helical resonators
• Low nose . High overload resistance
• 8 dB gain - ummate rejecnonx 80 dB
• 10 to 15 vc ns DC operation
• Size ' 1.6 x 2.6 x 4 75" ext . connec tors
• FANTASTIC REJECTION!

Price' $79.95 bipolar w/RCA lacks
Connector options : BNC $5 . UHf $6.

N $1 0
SU PER HOT! GaAs Fe! opnon $20

We o ller _ complelo line 01 lransm,l1er and 'oco..... sUips
a nd synthos'le,s tor sm" teu' a no COIR..-C'-' use

Re<JueSI 0..... ' fee cala loo 101/0 .. I2/or UPS Sh' /I/11t10 . MaslDfu l d and VISA _ Icom..

... See List of Advert/serif on pege 98 73 Magazine . August , 1984 19
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Now Available for lhe Commodore 64 Computer in Two Versions.
MBA-TOR 64 Software Package Only, at $119.95 Suggested Retail.
MAp·6412 Software with Self-Contained Interface $239.95 Retail.

Just Look At Some Of The Features:

TM

•

-~,~ CW rece ive and transmit at 5 to 99 wpm, auto speed track OR receive.

~
~'~ 8 bit ASCII , receive and transmit 31110. 150 or 300 baud.

• 5 bit Baudot, receive and transmit at 60,67,75, 100 or 132 wpm.
• TOR, receive and transmit ARQ (Mode A) or FEe (ModeBI and listen.
~ Beacon and WRU system, includes ORG check before XMT, won 't ORM .

::=:':Message forwarding system, AUTO-AM TOR still functions In this mode.
• Selects command menu .
~ Selects options menu .

MBA-TOR '·
COPYRIGHT 19B4 BY AEA

SELECT:
M. MORSE
A. ASCII
R. RTTY
T. AMTOR
U. AUTO AMTOR
X. AUTO CALL
C. COMMANDS
O. OPTIONS

hh :mm :ss

Announces:
A User-Friendly Software Package
Designed For Easy Operation of Morse,
Baudot, ASCII , and AMTOR. A Feature
Packed Program Called:

MAIN MENU SCREEN

OPTIONS MENU SCREEN
+ Complete pracempcse split-screen display with status information.
+ Complete printer control including SElCAlllWRU printer control.

hh :mm :ss
??1??1

1111
I. CALLSIGN
S. SELCALL
T. AROTIMEOUT
U. USOS
M. MORSEFILL(BT)
R. RTTY SYNC (NUL)
A. AUDIO FEEDBACK
C. AUTO CR
L. AUTO LF
B. BEACON RECORD
W. WRAP-AROUND
K. CW BREAK·IN
O. OUTPUT MODE

30
ON

OFF
OFF
OFF
ON
ON

OFF
ON

OFF
WORD

':::;": 24-hour clock, shows time in hours, minutes and seconds.
I· .. Allows entry of your callsign for auto operations .
I--'~ Derived from your callsign automatically, can be changed .
1-:::::::;': Sets ARQ phasing calls from 1 to 99 seconds.
1- .. Unshlft on space , toggles on or oft .
1-- Transmits Morse idle character during breaks in KB activity.
I-~'~ Transmits RTTY idle character during breaks in KB activity.
I-~.~ Sends short beep through your audio as any key Is depressed .

1:

==": Sends carriage return the first space after 65 characters .
.. Sends a line feed after each carriage retu rn .
.. Allows the beacon to be recorded to the aso buffer for logging .

I-_'~ Sends CR/lF if there is a space in the last 5 positions on the line.
I--'~ Automatic transmit/receive switching during aSD .
J-........~ Transmit in word mode (text sent on space) or character mode.

COMMAND MENU SCREEN

hh:mm:ss

L. LOAD
E. EDIT
M. MOVE
S. SAVE
X. SET XMT BUFFER SIZE
C. SET COLOR
1. SET TIME

+ Break-in buffer on all modes , toggle aso buffer on or off.
+ CW speed lock and Farnsworth low-speed CWo
+ 10 soh-partitioned T• message buffers plus direct fromdisk or tape.

I:::;.: Allows loading 01 message or aso buffers fromdisk or cassette.
I· .. Word processor type edit functions on message and aso buffers.
1-:::::::;': Allowstransmission of aso buffer without disk or cassette systems .
I· • Allows you to save message and aso buffers to disk or cassette.
I-~"~ Set the transmit pre-type butler to any size you like .
I-~'~ Chose between any of 16 colors for character , screenor border.
I-........~ Lets you set the time of day clock.

+ Insert aso station 's call into any buffer while still copying .
+ Includes a complete manual. keyboard overlaysand cables for

the AEA Computer PatchT. or Micropatch 'MInterface.
+ For more information call AEA, or see your AEA Dealer.

Advanced Electronic Applications, Inc.
P.O. BOX C·2160 • LYNNWOOD, WA 98036 • (206) 775-7373 • TELEX: 152579 AEA INTL



Penn Clower W 1Be
459 Lowell Street

Andover MA 01810
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Penn's Two-Tone Gadget
Clue one: We're talking about lab quality.

Clue two: Get your junk box.

Photos by W1GSl

Small enough to be out of the way, th is neat unit is big on
quality and convenience.

H ere 's a profess io na l
quality two-tone tes t

er designed for easy dupli
cation. Using no preci sion
parts and havi ng only two
easily set interna l ad just
ments, it generates s ine
waves with less than 0.1 %
total harmonic distort ion.
This inexpensive pro ject
can be bui lt with a ll new
Radio Shack components

for $30 to $40. The cost can
be reduced significantly if
you use a batterv for power
and you r junk box for some
of the pa rts. It 's sure to be a
va luable addition to yo ur
collection of test gear.

If you've ever repaired o r
tested an SSB transmitte r,
then you've used or needed
a two-tone test osci llator. A
dependable source of high-

quality sine waves, the o s
cillator can be used fo r any
number of transmitter tests.
Typical appl ica tio ns in
clude checking circuit
ga ins, peaking tuned stages.
adjusting phasing exciters,
check ing or se tting Ale
th resholds, and measuring
amplifier linearity.

Unfortunate ly, many of
the published two-tone cir
cuits are of limited use be
cause the output waveform
is not pure eno ugh for some
tests. A good linea r amplifi
e r, for example, will have
odd-order intermodulation
products 35 to 40 dB down
from the desired outp ut.
Obviously, the two tones
used to measu re such per
fo rmance should be at least
that good when they go in
the mic rophone jack. Minus
40 dB is only 1 % distortion
though, and many testers
are incapable of generating
waveforms that pure.

The published circu its
which do provide suff icient
aud io purity often atta in it
th rough the use of sharp au
dio filters. Those filters re
qu ire e ither high-qua lity
components o r severa l cir
cuit trims to keep them on

the right frequency. Preci
sion parts work fine but are
difficult to find and expen
sive to buy. lower-quality
components need to be se
lected o r tr immed and even
then may dr ift enough to re
quire frequent readjust
ment.

The oscillator des cribed
here has a number of fea
tu res maki ng it a better
choice for the amateur test
bench:
• All d istortion products
are at least 60 dB (typica lly
65 to 70 d B) be low the pri
mary output. That's good
enough for taking even a
hard look at state-of-the-art
eq ui pment.
• The unit can be dupllcat
ed using everyday parts
(5% resistors and 20% ca
pacitors) because pu rity has
been ach ieved by careful
osci llator design and not
heavy filtering.
• Unlike most commercial
eq uipment. this unit is phys
ica ll y sma ll . rugged, and
well shielded. When you
need it, it works; when you
don't. it isn't in the way.
• The box plugs right into
the transmitter mic rophone
jack and includes a handy

13 MagaZine • August, 1984 21
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switch for keying the trans
mitter. The adjustable (1
vrms maximum) aud io out
put is sufficient for driving
rigs having either high or low
impedance inputs.
• Power drain is only 12
rnA at 9 volts. so you can
run the unit from a single
9-volt battery and not worry
about limited battery life .

The Circuit

The two osc ill ators are
designed around an l M324
quad op amp as shown in
Fig . 1. Each oscillator is fo l
lowed by a simple peaked
low-pass filter and the two
signals a re co mbined in the
741 output amplifier. Switch
ing is provided for se lect
ing either or both tones and
the output level is adjust
able over two ranges cov
e ring 0 to .18 and 0 to 1
volt rms.

The ident ica l oscillators
are carefully considered
versions of the classic Wien
Bridge osc ill ator c ircuit (see
the sideba r. "On the Trail of
the Wien Bridge," e lse-

where in this article). The
sine waves produced by
these oscil lators have only
about 0.5% d istort ion. The
frequency of oscil lation is
determined by four compo
nen ts: the series capaci tor
and resistor between the
op a mp' s o ut put a nd its
non-inverting input te rmi
nal, and the paralle l capaci
tor and resistor between
there and ground. The os
ci llation frequencies with
the components specified
in Fig. 1 are 500 and 1750
Hz (not the 440 and 1600
Hz labeled on the photo
graphed unit).

The rema ining compo
nents in the osci llator c ircuit
provide de b ias ing and
set the loop gain to unity.
The trim resistor is used to
adjust the small signal gain
a little higher th an required
to susta in oscillation, and
then the diodes and 470k re
sistor in the feedback path
reduce the gain by 10%
when the output signal
grows larger than about 1
volt peak to peak. Overal l

\,
\

The 9-volt power suppfy takes up most of the room inside.
Current drain is only 12.5 rnA, so battery operation is an
attractive space- and money-saving option.
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Fig. 1. Two-tone oscillator schematic. Resistors are 14 W, 5%. Letters shown where wires leave PC board (see Fig. 3).
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AUTOMATIC
ANTENNA MATCHER
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ONE ANTENNA.3 TO 70 MHZ.
VSWR 1.5:1 OR LESS

UNEXCELLED FOR " FREQUENCY HOPPING"

• NO MOVING PARTS !
• 5 YEAR WARRANTY !
• INSTANT MATCHING !
• 50 OHM INPUT !
• l OW NOISE !
• D!POl E !
• MARINE!
• AMATEUR!

• 100% SOLID STATE !
• NO CONTROL lEADS!
• LIGHT WEIGHT!
• HIGH EFFICIENCY!
• 200 TO 2KW, P.E,P. !
• LONG WIRE !
• MILITARY!
• AVIONICS !

• NOW IN USE ON THE FOllOWING NAVY VESSELS '

• USS ENTERPRISE ' USS HECTOR ' USS SARATOGA' USS PHOENIX ' USS PRAIRIE'
• USS lEXINGTON, AND US NAVY MA R.S. •

"NEW R.F. GROUNDLESS LONG WIRE MODELS
NOW AVAILABLE"

CONTACT

MAGNUM DISTRIBUTORS INC.
1831 South Dix ie Highway, Pompano Beach, Florida 33060
," 305-785-2002 • Telex 514365 (English FTL)

m••••••••••••••••••• a. lad &. 1m E'-PEJ E seES-a.EES.S·s·sEs ..

.... See LI., 01Adverrlsers on page 98 73 Magazine • August , 1984 23
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Standing components on end lets everything fit on the 2" by
2.7" PC board. More real estate might be necessary if you
build with perf or protot yping board.

ga in of one at de a nd a peak
ac gain of 2.25.

The de ga in causes the
f il ter ou tput to copy the os
cillator biasing at half the
supply voltage. The ac gain
ensures that with overdrive
the filter output will begin
dipping before the oscilla
tor output does. If the oscil
lator could somehow satu
rate firs t, it might be possi
ble fo r the misad justment
to go un no ticed because
the filter would tend to hide
the evidence. Another ben
e fit of having gain in the fi l
ter stage is that the osci lla
tor output level can be low
ered. That reduces distortion
because the feedback diodes
don't get turned on as fully
as they would at the higher
signal level.

The outputs of the two
low-pass filte rs are com
bined in a 741 amplifier
whic h in turn is ac-coupled
to the output atten uator.
The 741 does not need the
15k load resistor because
its sophisticated output c ir
cuit doesn ' t have the distor
t ion problems of the sim
pler lM324.

After passing through the
output-level control. the
audio leaves the box in a
sh ielded cable it shares
with the push-to-talk line.
The microphone plug on
the e nd of this short cable
shou ld ma tc h the transmit-

. , .
-33- • -2-2-

case. Even with th is change.
the third harmonic signa l is
st ill some 10 dB higher th an
the second harmon ic. In a
sense, this is desi rab le
because the third-harmonic
energy, being farther from
the funda me ntal freque ncy,
is easier to filter off.

The oscillator outputs
are de-biased to half the
supply voltage by a simple
resist ive voltage d ivide r.
That step ma ximizes the
output ac level possible
before the ampl ifie rs satu
rate . Each section of the
quad am plif ier is a lso de
loaded with a 15k resistor.
The load resistor prevents
c rossover d istortion by
forcing the ra ther simple
l M324 output c irc uit to op
erate strictly as a class-A
amplifier.

O ne design goal for this
project was to have all un
desired freque ncy compo
nents at least 60 dB below
the primary outputs . To
ach ieve this, the oscill ators
a re fo ll owed by low-pass
active fi lters. Since the
osc ill ator outputs a re so
dean, th is goa l can be
reached with only a small
amount of filte ring . That's
significa nt because it
means the filter stages
don't have to be held to
tight freque ncy tolerance
and so won 't require prec i
sion pa rts . The filters have a

frequency . An addit ional
5-dB reduction of that com
ponent is realized by driv
ing the diodes and 470k re
sistor from a point after the
feedback capacitor instead
of d irectly from the amplifi
er output as is usually the

distortion is low because
even this relatively minor
gain reduct ion is appl ied
gently as the diodes turn on.

The distortion introduced
by this type of gain con
trol is mostly at the third
harmonic of the osc illation

Fig. 2. PC pattern of audio circu its from the copper side of
the board. This pattern can be used as an etch ing/drilling
guide as explained in the text.
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Fig. 3. Component p lacement (from the top side of the
board).
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seconds to decay away. The co mmonly available lamps used
in this circu it also require more drive voltage than a 9-volt bat
tery provides. MOfeover, the ci rcuit needs 15 to 20 mA of sup
ply current per oscillator and that seems excessive to- a bat
tery.oowereo unit which doesn't really have to deliver any out
put power. Together, these several considerations make the
c ircuit of Fig. A undesirable for this project despite its excel
lent output wavetom.

The next commonly recommended circuit , shown in Fig. B.
is usually cttereo as a modern replacement for the classic
arrangement because it uses a JFET as the variable resis tor
instead of a light bulb. Unfortunately, a JFET does not make a
good resist or s ince its resistance varies with the drain-to
source voltage as we ll as the gate-to-source bias. That means
the resistance will be changing during each oscillat ion cycle,
and the changing gain that causes leads to problems. ntstor
non was a terrible 5 to 10% with the several c ircuits I tried.
The variations publiShed most often were the poorest per
formers because the zener diodes in the output-level detector
guaranteed the FET would be operated outside its linear
range!

The circuit type finally selected is shown in Fig. C. Diodes
are used in the feedback path to switch in a resistor and lower
the gain as the outpyt amplitude increases. This scheme will
introduce some distortion because the amplifier gain is
changing during every oscillation cycle. Only a slight gain
change is needed, however, and the overall distortion at the
oscillator output can be kept well below 1% . The final circuit
design wa s optimized for the IC used and generates a sine
wave having only 0.5% dist ortloo. As a bonus, the unwanted
energy Is primarily in the th ird harmonic where it Is relatively
easy to filler out.

ON THE TRAil OF THE WIEN BRIDGE
Selecting a Good Oscillator

There's cert ainly no shortage of oubnsneo eonooscruato
circu its, but f inding the right one for this two-tone tester
wasn't easy. The requirements (low dlstortloo, simplici ty, low
power consumption, and reliability) seem common enough,
but the c ircuits usually recommended for the task all had
flaws rarely mentioned In the literature. Mostly those flaws in
volved the means chosen to control the oscillator gain.

An oscillator is really an amplifier around which has been
placed some frequency-sensitive pos itive feedback. The
combination of amplifier gain and feedback attenuation is
called loop gain, and at the frequency of oscillat ion, the loop
gain is exactly coe and has exactly zero phase shift. That 's
another way of saying that the signal presented 10 Ihe input of
the ampliller is precisely the one needed to produce an output
whi ch will come back through the feedback network to repro
duce itself. The phase shi ft across the feedback ci rcui t is
trecceocv-seostnve. so any departure from zero loop phase
can be corrected by a change in the osc illation frequency. un.
fortunately, any departure from the desired amplifier gain Is a
little harder to accommodate.

Since real-world comccoente are imperfect, we can't sim
ply speci fy parts that give the magical gain of ooe, but we can
desIgn in c ircui t features which will automatically adjust the
gain for us. The easiest thing to employ is the most widely
used : saturation. Saturation, or peak cli pping, is what hap
pens when an amplif ier is asked to produce more output than
it poss ibly ca n. Gain is def ined as the ratio of output to input.
and as saturation occurs, the effective gain must drop since
the output amplitude rema ins nearly constant while the input
drive Increases. Saturation c learly introduces distortion and
most simple sine-wave osc illators have distortloo in the
5-to-15% range because they depend 00 saturetroo effects to
maintain the loop gain at unity.

Modern laboratory oscillators usually achieve low di stor
tion by using sophisticated agc c ircuits to regulate gain. Early
equipment did the same thing by the clever use of a nonlinear
component: the tungsten filament of a common panel lamp.
The resi stance of the bulb filament goes up as the average
current through the lamp Increases, and very good gain con
trol can be had by the proper application of that effect . The
cl assic lamp-stabilized Wien Bridge oscillator is a very
elegant ci rcuit capable of producing extremely pure sine
waves. It was devised in the 193Os, In part by a young engineer
named William Hewlett who later formed a company with his
friend David Packard to manufacture the oscillator .

The modem version of that c ircuit, shown In Fig. A, is repro
duced in almost every text discussing audio oscillators. The
light bulb is driven with a si gnal proportional to the
oscillator's output. The filament resistance averages that out
put over several tenths of a second and so controls the oscn
lator gain to exact ly one. Oscillator distortion may be as low
as .01%.

Unfortunately, the thermal properties of the lamp filament
introduce a tendency for the output amplitude to ring at a t re
quency near 10 Hz. This secondary os cillation can be started
by the sli ghtest ci rcuit d isturbance and may take 10 or 15

ter's input jack. The stereo
phone plug sho w n in the
photo graph s fits m any o ld
e r pieces of gear (stand ard
w iring; PTT l ine to tip,
aud io to ring , g round to
sleeve), bu t newer equip
ment m a y requ ire a d iffer
ent type o f connec tor.
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The two-section f req uen
c y-se lect sw itc h turn s t he
osci lla tors o n and off and
also introduces a gain of Vi:
between the active fi lters
and outpu t ampl ifier during
two-tone operation . This at
tenuator prevents the peak
audio output from doubling

w hen b o th o scil lators are
on. That conven ient feature
makes it unnecessary to ad
just t he transmitter drive
le vel w hen switching b e
tween sin g le- and two-tone
tests.

The power su pp ly IS a
simple rec t if ie r-fil te r fol -

lo w ed by an LM723 regula
tor se t to hold the output a t
9 volts. Any de output volt
age from 8 to 20 w ill power
the osci llator; the 9-vol t
le ve l was c hosen to m ake
su re the circuit w ould work
with a battery sup p ly . Two
LEO s are used as f ront-





..' ,

My PC pattern was painted on using naif pofish as resist
material. W hile not as prett y as the photographic copy you
can make from Fig 2, it works just as well.

Proof of the pudding! The two-tone output as seen on an HP
3582A spectrum analyzer. Horizontal scale reaches from dc
to 5 kHz, and at 10 dB per vertical division, the largest spurs
are 70 dB below the tone peaks. The "signal" at dc is gener
ated inside the analyzer.
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Construction

The entire oscillator/am
plifier portion of this proj
ect is built on the single 2"
by 2.7" circuit board shown
in the photographs and Fig.
2. The printed circuit makes
it easy to pack a lot of com
ponents neat ly into that
sma ll space. Point-to-poin t
wiring on a slightly la rger
piece of prototype perf
board will work just as well
if you' re so incl ined.

My power supply was
built on another bit of PC
board. That board a lso pro
vides mounting space fo r
the two indica tor LEOs and
the push-to-talk switch. The
power supply has so few
components that designing
your own layout shouldn't
be a problem. I haven't in
cluded the pattern fo r my
boa rd since you surely
won't have the same size
transformer or project case
that I used.

The cabinet itself is the
steel transformer housing
from a discarded high-in
tensity lamp. Recycling old
enclosures from unusual
sou rces adds an ext ra bit of
fun to home-brew projects
and can provide some real
ly custom-looking results as
well. In this case, the o ld
scratched-up paint was re
moved and replaced with a
fresh coat of black wrinkle
wh ich was in turn over
sprayed with light blue. Leg
end plates of a contrasting
color add to the nice ap
pearance, provide a flat sur
face for the transfer le tte r
ing, and also cover up the
original holes.

If you want to use a com
mercially available box, Ra
dio Shack sells several that
a re suitable. The choice is
particu la rly wide if a bat
tery is used instead of the
larger ac-operated supply .
Be careful not to buy a plas
tic box as the lack of rf
shield ing is an invitation to
trouble.

The printed ci rcuit board
is a lot eas ier to make th an
you might think. If you have
access to photographic

Parts
The aud io ci rcuits and PC

board were carefu lly de
signed to use component
values available from Ra
dio Shack. Of course, a con
side rable savings can be re
alized by sc rounging parts
from old transistor radios .
The capacitors in particu lar
should be easy to locate .
The four electrolvtics on
the PC board are quite com
mon va lues but could be
replaced with units hav ing
from 1 to 4 times the capac
itance. The smaller capaci
tors used in the oscillators
and filters must be the
va lues spec ified but are still
easy to find on old circuit
boards. If you have a
choice, stay away from or
dinary ceramic capacitors
since they' re often not as
stable as other types. The
circu its a re re latively insen
sitive to drift and the
ceramic parts will work ac
ceptably, but they should
not be your first pick if
something e lse is ava ilab le.

The two trim resisto rs
should probably be pur
chased since physical sizes
vary widely and the PC
layout is ta ilored to the
Radio Shack parts . While
not str ictly necessary, the
use of IC sockets is recom
mended as they great ly
simplify amplifier replace
ment should the need arise.
The switc hes can be of any
size and type which fit the
box used for the project.

be su re to mount the
transformer furthe r from
the audio circu its than I did
to keep bO-Hz hum off the
audio signa l.

Another a lte rnative is to
bui ld the ac supply with a
surplus wall-mount trans
former of the type used to
power ca lcu lators. Even a
3- or 6-volt tra nsforme r
could be used with a volt
age-m ultiplying rec tifier c ir
cui t. The LM723 regul ator
will work with any dc input
between 12 and 40 volts, so
a suitable transformer
shouldn' t be hard to fi nd .

than the rest of the circuit
even though the transform
e r is smaller than any ava il
able from Radio Shack. Us
ing the smaller 9--volt radio
ba ttery wil l definite ly
widen the choice of enclo
sures su itable for housing
the tester. The battery will
last a long time since the
circ uit only draws about
12.5 mAoIf you do decide to
build in an ac supply, try to
get a shielded transformer
like the one in the
photographs. Failing that,

pane l status indicators.
O ne comes on with the de
powe r and the othe r lights
when the PTT switch is in
the transmit pos ition . Wired
in series to conserve cur
rent, the LE Os at 10 rnA still
draw 4 times the current
needed by the rest of the
circu it!

There a re several reasons
to consider us ing a battery
instead of the ac supply.
The transformer supply is
convenient but bulky. My
supply takes up more room



Fig. 3 and the photographs,
but if there is a ny question,
the PC patterns can a lways
be c hecked against the
sc hematic .

The PC pattern in Fig. 2
does no t exac tly matc h the
board in the photographs.
In my un it, the 100-0hm re
sistor in series with the 741
output is mounted on the
output-level switch. With
out tha t re sistor, the 741
osci llates at 2 MH z w hen
the controls a re set fo r max
imum output That happens
because the .DOS-uF bypass
ca pac itor is t he n effe c
t ive ly con nected d irectly
across the op-amp output
and it loads the output
stage at high freque nc ies.
The problem wasn't no ted
unti l after my board was
etched, but the resistor cure
is included in the Fig. 2
layout.

Checkout

The board shou ld be
c hecked before fi na l as
sembly into the cabinet
Tempora rily so lde r on the
switches with short lengths
of wire and connect a scope
o r ac voltmeter to the out
put terminal. Hook a 9-volt
supply to the power-input
pad and ground a nd ve rify
that the ci rcuit d raws about
2.5 rnA Now se t the output
attenuator to the high range
(22k resistor sho rted ), fl ip
the mode switc h to the
500-Hz position, and adjust
RT1 until the output le vel is
exactly 1 volt rms (2 .8 volts
p-p on the sco pe). Then
switc h the mode switc h to
the 17S0 position a nd ad
just RT2 to give the same
readi ng. W hen both tones
a re on, the output will read
0.7 rms. but the peak-to
peak le vel will st ill be 2.8
volts.

If the circuit doesn't
work straight away, c heck
the mode-switch wiring and
the a mplif ier dc output lev
e ls. It's unlikely that you
made a ma jo r PC board e r
ror, but solder splashes o r
stray w hiskers of unetched
copper a re always a possi
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AS #217-335
AS #271-214

1
1
4
2
2
1
3
1
1

• Needed
1
2
3
1
1
9
5
5
2
2
2
1

traces of unetched copper
before removing the resist.
As a fina l step a fter clean
ing off the nai l polish, run
over the board with fine
sandpaper o r a pe ncil e ras
e r to brighten up the copper
in preparation fo r soldering.

Moun ting the compo
nents takes just a few min
utes once the PC boa rd is
ready. The ho le s for the two
trim pots will have to be
drilled out slightly to re
ceive the mounting pins,
and that sho uld be done be
fo re anything is so lde red
down. Placement of the
various parts is shown in

Parts list
"Items so marked are used in the power supply and may be
deleted if power is obtained from a 9-V battery. Suitable com
ponents are available from Radio Shack and elsewhere. Sev
eral parts are identified with Radio Shack part numbers to bet
ter describe the components needed.

Resistors
Value
" 33 Ohms

100 Ohms
270 Ohms

" 1.8k
" 6.8k

15k
22k
33k
47k
470k
10k trimpot
5k pot + switch

Capacitors
• 100 pF

.001 uF

.005 uF

.01 uF

.022 uF

.1 uF
2.2uF,16 V
33 uF, 16 V

" 220 uF, 35 V

semiconductors
" lM723 voltage regulator

lM324 quad op amp
7410pamp

" 100 PIV, 1 Amp or more bridge rectifier AS "275-1171
LEOs (2 required)
1N914 small signa l diodes (4 reqU ired)

Miscellaneous
" Power transformer

OPOT (center-off) toggle switch AS "275-1545
SPST switc h
Ie sockets
PC or prototype board
Cabinet
Mike plug

" Une cord

by cleaning off the e ntire
boa rd with nail-polish re
mover o r a solvent like ace
tone. Acetone ;s serious
stuff, so use good ventila
tion, avoid excess skin con
tact, and don 't work near
open flames !

Afte r the res ist is a pplied,
the boa rd can be processed
using any of the sta nda rd
techniques described in the
ARRL Handbook a nd e lse
where . Check your work fo r
stra y resist materia l joining
runs before d ropping it into
the ba th. When it's done,
wash the board with wate r
and examine it for a ny

equipmen t, you can turn
out a reall y professional
board using the pattern of
Fig. 2. Otherwise you can
do w hat r d id an d get per
fectly acce ptable resul ts
using finge rnail polish as
resist material .

The pattern in Fig. 2 is
fu ll size and the holes a re
a ll on 0.1-inch centers. Drill
ing the holes is easy using a
piece of 0.1-inch-spaced
perf board as a template .
Cut out the pattern (or a
Xeroxe copy of it) and ca re
ful/y glue it onto a piece of
perf board so the hol es in
the PC pa tte rn a lign with
those in the boa rd.

Now c ut out a n une tched
blan k of PC boa rd and
clamp the drilling te mplate
to the co pper side . Drill the
four mounting holes fi rst I
used a #33 drill for 4-40
screw clearance; a #28 drill
is the one to use for &-28
ha rdware if you prefer that
size. l oosen the clamps a nd
bolt the boards together us
ing those fou r holes .

Now you' re a ll set to d rill
the 122 com ponent holes. A
#60 drill is necessary fo r th is
and a d rill press helps a
great deal. The holes in the
perfboard fo rce you to drill
in the right place ; when the
boards a re unbolted, there ' ll
be an impressively nea t ar
ray of properly-spaced holes.
Sand the copper lightly to
re move any rough edges
and you' re all se t to apply
the resist pattern.

The pattern of p rinted c ir
cu it runs is simply painted
onto the co pper surface
with na il polish using Fig. 2
and the drill ed holes in the
board as a gu ide. Choose a
bright red color so the resist
will be easy to see agai nst
the copper surface . Apply
ing the nail polish with the
brush attached to the lid of
the jar is eas ier once about
2/3 of the bristles have been
trimmed away with a sha rp
pair of scissors. Small mis
takes with the polish can be
sc raped off with a pointed
knife blade. Really big
mistakes ca n be corrected



bility. Several strategic
voltage levels are show n on
the schemat ic for help in
troubleshooting. The ac
leve ls will change with t rim
pot settings and in any case
must be measured with an
ac-coupled voltmeter. The
ac-voltage ranges of mos t
YOMs will respond to ei
ther ac o r dc voltages. That
problem is eas ily cured by
placing a 2-to-3(}uF capaci
tor in series with the meter.
The dc voltages not iced
should be independent of
switch or t rimpot settings.
as the dc bias on the ampli
fiers is determined only by
the power-supply level.

Putting It All Together

One disadvantage of
working with high-purity
signals is that they are so
easily corrupted by poor as
sembly practices . Hum lev
els unobjectionable in oth
er applications can signif i
cant ly compromise the
quality so carefu lly designed
into this circuit. Because of

that, there are several
th ings to watch out for
w hen the board is mounted
into its metal enclosure.
The power t ransformer. es
pec iall y if it doesn't come
completely encased in a
meta l shield. will be sur
rounded by 6O-Hz magnet ic
f ields. Keep it as far as
possible -preferably 2 or 3
inches-from the osci l lator
ci rcu it board. Arrange things
so the various contro l leads
leaving the board are short.
di rect. and away f rom the
transformer and ac w iring.

One particu lar problem
is hum coupled from the ac
switch leads running to the
back of the output poten
t iometer. Use relatively
smal l w ires for this pu rpose.
t ightly twisted to provide
a measure o f m agnet ic
shielding. Notice in the pho
tograph that those wires ap
proach the potent iometer
f rom the back whi le the au
dio connects to the front.
The ac leads are also dressed
perpendicu la rly to the cir-

cuit board instead of run
ning alongside it.

Despite these precau
tions. the w ires in my unit
couple a small 6O-Hz signal
into the channel occupying
one side of the ci rcuit
board. The hum is 70 dB
below the oscillator tone
and could probably be re
duced further by electrical
ly shield ing the w ires w ith
some braid taken from a
short length of RG-58. I
d idn't bother because the
hum is no larger th an some
of the other spurious signals
and few sideband rigs will
respond to inputs at 6O-Hz
in any case. I had the means
to measure that hum, how
ever, and you may not, so
take some extra care when
posit ion ing th ings in your
box ,

The metal case is con
nected to the circuit ground
at only a single point: the
hole where the shielded
microphone cable leaves
the box. This single-point
grounding eliminates some

poten tial sources of noise
by separat ing signal cur
rents f rom whatever noise
cu rrents might be fl owing in
the shield wall.

Test equipment is often
seen as a corner th at's all
too easy to cut. Perhaps
infrequent ly used, often
expensive, usually bulky,
it's just easier to put up w ith
antiquated gear or do with
out altogether. The older
equipment. while better
than nothing, is often
basicall y un suited to an
amateur's needs. You' ll find
this two-tone tester, even if
you only use it once or
twice a year, a convenient
gadget we ll worth having.
Small and inexpensive, yet
rel iable and easy to use, it's
a good solution to several
t ransm itte r testi ng prob
lems. The high-quality out
put also will put an end to
any nagging concerns
about the purity of the
aud io you 've been getting
from that o ld patched-up
kit oscillator ! .

,

In 1978 we created the f irst mi cro
processor based repeater and here is its
successor the incompara ble MARK 4CR.
Of course it has au todial and ta il mes
sages, after all , we invented those
features. Sure it has autopatc h, reverse
patch and built-in 10 . But hold on -- it
also has Message Master n,o real speech
and receiver vot ing . Its all new receiver
puts 7 large helical resonators up front
for extremely high dynamic range. Yes.
M AR K 4CR is the next generat ionl

• Unlimited vocabulary speech messages in your own voice

• Hundreds of tone access functions, many With ume-ot-oav setting

• All vital parameters can be set remotely by tone access

• Two phone lines and dozens of Input/ output control lines

• 4 channel receiver voting plus full linking capability

• Bus structured design for easy hardware/ software expansion

• "Overload c root" receiver wi th 7 large helical resonators

• Our famous MCS squelch, often called the best in the business, is
now even better with automatic fast/ slow switching

MICRO CONTROL SPECIALTIES

23 Elm Park, Groveland. MA 01834 16171 372-3442
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Yaesu, Icom Graft Revealed
Splice learn's headset to Yaesu's talkie

and discover handie happiness.

O ne of lcom's accesso
ries for their VHF han

die-ta lkies is the HS-l0 head
set and its accom panying
HS-l 0SB switch box. Priced
at just under $40.00, this
headset with its a ttached
boom mike is perfect for
mobile use with a handle
ta lkie. Instead of hold ing
the heavy transceiver up to
your mouth to ta lk and up
to your ear to hear, you sim
ply slip the headset over
your head and ham it up
in comfort The HS-l0SB
switch box is a necessary
companion to the headse t
since it contains a small
m ike pre amplifier (whic h
boosts the audio so you
don't have to talk directly
into the boom mike) and a
pu sh-to-talk (PTT) sw itch
whic h has both momentary
on and locked-on positions,

As soon as I saw thi s
handy device, I decided that
I had to make it work with
my Yaesu FT-208R tran sceiv
e r. This a rticle describes the
modi fic at ions need ed to
make it work.

The modifications consis t
of MO parts: Cut off the
\com mike connector and
subs titute a Yaesu connec
tor, and make a few minor
changes to the HS-l0SB
switch box.

Fig. 1 shows the diagram
of the origina l switch box.
The mike signa l is applied to
a Zk volume control, and its
output is then amplif ied by
a one-transistor ampl ifier.
The output is then sent,
through the PTT switc h, to
the transceive r through the
white wire in the coi led
cord. The white wire actua l
ly se rves three purposes:

Fl ) It ca rries amplified
mike audio to the trans
cewer.

(2) It provides seve ra l
volts of dc to the mike am
plifier when the PTT switc h
is closed. This voltage pro
vides the Vcc (collector sup
ply voltage). base bias, and
also a bias to the electret
mike itsel f (through the 2k
volume contro l).

(3) It a lso keys the trans
ceive r when the PTT switch
is closed.

Speaker output coming in
on the red wire is sent to the
ea rphone in the headse t
through a 33-0hm resistor to
slightly reduce the volume
level . In addition, a l {}-Qhm
resistor provides the load for
the transceiver's audio am
plif ier.

Finally, ground is con
nected through the shie ld in

the coi led cable as well as
through the blue wire.

The PTT circuit in the
Icom combines mike audio,
PIT, and Vee voltage on one
wire . The transceiver's bat
te ry connects to the white
wire t hrough a re s isto r
When the PTT switch is
closed, the transce iver de
tects the slight voltage drop
across that resistor and keys
the transmitte r. At the same
time, this resistor also sup
plies the required voltage
for the amplifier and elec
tret mike.

The mike interface in the
Yaesu FT-208R is completely
different. It uses a sjx-pin
mike connector which pro
vides separate pins for audio
in, PTT, and Vee for a mike
amplifier or for mike bias.
An ad v a nta ge o f th is
scheme is that the Yaesu dis-
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Fig. 1. The original circuit of the learn switch box. Asterisks
show components to be removed or rewired- see text.
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Fig. 2. Modified learn switeh box for use with Yaesu FT-208R.
Asterisks show new or rewired components.



Fig 3. Yaesu microphone CO~
nector pin layout

w,.£-01
,,. , 2'}

7-1
SP KII PTT
M •

a bIes the built-in mike on
the handle-talkie whe n the
remote-mike PTT switc h is
closed. In add it ion, the
spea ke r output from the
Yaesu radio carrie s a dc volt
age, wh ich requ ire s a slight
ly different earphone circuit
as well ,

Fig. 2 shows the modified
c irc uit of the switc h box (as
terisks in Figs. 1 a nd 2 identi
fy those com ponents wh ich
have to be c hanged or add
ed).

In Fig. 2, a 1-uF capacito r
is used to isolate the ampli
fie r output from the white
wire . This prevents dc volt
age from being fed back
into the transceiver's mike
circu it. likewise, a 2O-uF ca
pac itor cou p les speake r
audio from the transceiver
to the earphone and pre
vents dc from getting to the
earphone. Both ca pac ito rs
a re e lec trolvt ics o r tan
talurns, a nd polarity must be
as shown in the d iagram.

A 4.7k, 1/4-Watl resistor is

added to .provide the re
quired de vo ltage fo r the
amplifier and mike circuit.
Although the Yaesu has a
separate de output on its
connec to r, that output can
not be used because it
would req uire o ne more
wire in the coiled cable.
Since the ca ble only has
three leads plus a shie ld . I
c hose to get the de voltage
from the speake r output.

Finally, the PTT switc h is
wired di rectly between the
PTT pin and ground .

All of the added compo
nen ts a nd wires fit neatly in
to the H5-10SB switc h box as
long as you use ve ry sma ll
capacito rs and are carefu l
a bo ut co m po ne nt place
me nt. There are seve ra l ob
struc tions in the case, and
you may have to bend the
leads in se vera l places to al
low the case to close. As
shown in Fig. 2, the original
teem cable is a lso used, a l
though the blue wire has to
be unsoldered from the

ground connection and re
used fo r its new pu rpose .

On the transceiver end,
you will have to cut off the
origin al lcom connecto r and
su bs t it u t e t he re q uire d
Yaesu connecto r. I obtained
mine by ca lling Yaesu (see
their ad in th is issue). Al
though the connector is tiny
and requi res care in so lder
ing. it was no t particularly
d iffic ult. It has six pins,
though on ly pins 1 th rough 4
a re actually used in this
modification. Fig. 3 shows
the pin layout of that con
nector on the FT-208R, but
note- it is possible that the
orientation of the connecto r
on your rig may be different
from that on mine , Use an
ohmmeter to ide ntify pin 4,
the ground pin, before you
start to work.

I took one shortcut in this
design that you should be
aware of. In the original
teem design, power is a p
plied to the mic rophone cir
c uit on ly when the PTT

IlACK EgG!': Of'
WAlK 'E _TA LK IE
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switch is closed during trans
mitting, whereas my circuit
applies power during rece iv
ing as well. This introduces
a n extra battery load of
slightly over 1 mill ia mpere . I
decided that thi s was not im
portant and let it go. But if
you fee l strongly enough
a bout it, the re is a way out.
The PTT switc h in the switch
box is a DPDT switch, with
the two sec tions paralleled.
By disconnecting one sec
tion of the switc h a nd plac
ing it in series with the new
4.7k resistor, you can ensure
that the mike a mplifier is
powered only when the PIT
switch is pressed.•
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Roald Sta'fl AJQN
6217 Ridge Drive
Woodbury MN 55125

Stare-Way to Heaven
At the Arecibo observatory, the sky's the limit.

Who said size doesn't matter?

•

The 1000-foot re f/ecling dish at Arecibo was built in a natural limesrone sinkhole.

34 73 Magazine · August , 1984

The Arecibo observatory
on Puerto Rico holds

several records in the field
of radio. Its antenna, with a
d iameter of 1000 feet, is the
la rgest antenna in the world.
The 45O-kW ou tput of the
Sbend (2.400 MHz) trans
m itter together with the gain
of the antenna, wh ich at th is
frequency is estimated to be
72 d B, make the signa ls from
Arecibo the strongest sig-

ne ls to leave Earth. AI~

though higher reso lution
can be ac hieved by othe r ra
dio te lescopes by coupling
two or more of these toge th
e r, the Arecibo observatory
still has the highest sensitivi
ty to weak signal s from
space.

The observatory is lo
cated about 6 mil es from
the port city of Arec ibo.
near the north coast of Pue r-

to Rico. The landscape
around the observatory is
very beautiful and scenic,
consisting main ly of lime
stone hill s and va lleys cov
e red with lush tropica l vege
ta tion .

The 1OOO-foot reflecting
antenna makes the Arecibo
observa tory a very conspic
uous landmark when seen
from the a ir. The ref lecting
dish was constructed in a

natu ral limestone sinkhole ,
the shape of wh ich was such
that only sma ll excavat ions
were necessary to make
room for the huge reflec tor.
The surround ing li mestone
hills are he lpful in shielding
the obse rvatory from man
made radio noise . The iso
lated location of the fac ility
adds to this protection.

The reflec tor at the Areci
bo observatory is mounted
firmly in the ground, in con
trast to othe r radio tele
scopes which search the sky
by moving the entire anten
na dish. Radio telescopes
are usually constructed with
a pa rabolic re flecting d ish,
but in order to be able to
sea rch the sky without mov
ing the en tire reflecting dish,
a diffe rent shape had 10 be
chosen for the Arec ibo re
flector. It has, therefore,
been shaped Iike a section
of a perfect sphe re. With
this construction, the obser
vatory can be steered by
moving secondary antennas
which are receiving the sig
nals that a re be ing reflected
from the dish. These secon
da ry anten nas a re mounted
on a triangular platform
about 450 feet above the
re fl ec ting dish. The platform
is suspended by stee l cables
from three towe rs that have
been built a round the edge
of the reflec tor.
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Printout of the signal from the very fast pulsar, 4(21.53, as
this was detected at the Arecibo observatory on November
14, 1982. This pulsar rotates 642 times each second and trans
mits one of the larger and one of the smaller pulses during
each rotation.

t

the receivers is cooled by a
refrigeration system using
liquid helium. The boi ling
point of liquid helium is 4,2 0

Kelvin, and at this tempera
ture the receivers are capa
ble of detecting extremely
weak signa ls from space .

The transmitters at the
Arecibo observatory are be
ing used for ionospheric re
search and radar stud ies of
the solar system. These trans
mitters also are mounted in
the carriages in order to

I
t

The aluminum panels are perforated so that much of the sun
light can pass through. Vegetation can therefore grow under
the reflecting dish, preventing erosion of the landscape.

ceivers are mounted inside
the carriages that suspend
the secondary antennas . All
e lectronic compone nts gen
erate small amounts of e lec
trical noise which is propor
tional to the temperature of
the compone nts. If the re
ce ivers were to work at
room temperature, the inte r
na l noise would be stronger
than most of the weak sig
nals which the observatory
is receiving from space. For
this reason, the front end of

Workmen on the re flecting dish are using shoes whkh dis
tribute their weigh t o ver a large area, like snowshoes. Walk
ing on the reflecting dish is now being avoided, and almosr
all adjustments and repairs are being done from the under
side.

,
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pane ls. These panels are per
forated so that about 44 per
cent of the sunlight can
reach the ground under
neath the dish. The sunlight
which passes through the
dish allows vegetation to
grow underneath. Without
this vegetation, rainfalls
would cause severe e rosion
of the landscape under
neath the platform.

A squa re of laser-reflect
ing material has been
mounted on each aluminum
panel. A laser system can
check the shape of the re
flecting d ish by bouncing
light off each of these
squares. A computer is then
able to calculate the posi
tion of each panel to with in
1/8 of an inch. The position
of each panel can be accu
rately adjusted from under
neath, and this is done
whenever a sufficiently
large deviation from the
idea l shape of the dish has
been detected.

A lase r system is also used
to maintain the position of
the platform withi n very nar
row tolerances. A laser re
flecto r is mounted at each
of the three comers of the
platform. Whenever a com
puter detects a signif icant
cha nge in the position of the
platform th rough this sys
tem, it can regulate the te n
sion on tie-down wires that
are connected to each cor
ner of the platform. By co n
trolling the te nsion of these
wires, any cha nge in the po
sition of the platform can be
neutralized.

The rad io te lescope re-
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Radio telescopes with
parabolic refl ectors have a
point-like focus. The sec
ondary antenna or feedho m
which receives the signals
from parabolic reflectors
has to be mounted at the fo
cal point in front of the dish.
But the focus of the Arecibo
observatory, with its sphe ri
cal reflector, is along a line
above the reflecting dish.
The secondary antennas,
therefore, have to be sus
pended above the ref lector
and must be able to pick up
signals along that line .

The position of the plat
form and the secondary an
tennas must remain very sta
ble, even in strong winds.
The necessary stability has
been accomplished through
a great deal of sophisticated
engineering. The platform is
triangular, and its weight is
600 tons. A circular track,
130 feet in diameter, has
been mounted under the
platform. The feed arm is a
structure which can rotate
under these tracks. The
feed-a rm structure itself has
a pair of tracks on its under
side. These tracks are
curved, so that all points
along these tracks are an
equa l distance from the re
flect ing dish underneath.
The secondary anten nas are
mounted on two carriages
which can move along the
tracks under the feed-arm
structure. These two car
riages will normally be posi
tioned in such a way that
they counte rba lance each
other.

The antenna dish consists
of almost 39,000 aluminum
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The Arecibo observatory at sunse t.
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of the sky in 1974. The mes
sage was coded in a binary
code and contained infor
mation about mankind,
Earth, and the sola r system.

The first quasar was dis
covered by the Arecibo ob
servatory in 1964. These re
markable objects, which are
believed to be located at the
center of extremely distant
galaxies, emit enormous
amounts of radio waves and
other types of electromag
netic waves.

Pulsars are objects that
emit rad io waves that turn
on and off rapidly. These are
believed to be rapidly-rota t
ing neutron stars that emit
radio waves from the mag
netic poles. Each time a ro
tating magnetic pole sweeps
past Earth, another pulse
can be detected at Arecibo.
Although the first pu lsar was
found by an Englis h radio
telescope, many of the nu
merous pulsars that since
have been detected were
found first by the Arecibo
observatory.

Ga laxies are not distrib
uted evenly throughout the
universe but seem to be coo
centrated in clusters, super
clusters, and huge filaments
in space. In betw-een there
are huge voids with few or
no galaxies. The Arec ibc ob
servatory has devoted much
of its observing time to the
mapping of galaxies and
systems of galaxies.

The Arec ibo observatory,
together with other radio
observatories, has been able
to identify a number of mel
ecules in the space between
sta rs in the Mi lky Way.
Clouds of interstellar mole
cu les are believed to play an
important role in the birth of
new stars. Much of the ob
serving time at the Arecibo
observatory is therefore also
being devoted to the map
ping of molecu lar clouds in
space.

The US Congress has de
cided recently to fund a pro
gram whic h will search for
rad io signals from other civi
lizations in our galaxy. This
program, which is being

All signals that are re
ceived at the Arecibo obser
vatory are processed by
computers in the control
building. The frequency of
the received signals can be
determined to a fraction of
a cycle even at microwave
frequencies. Doppler sh ifts
and em iss ion lines in the sig
nals from space can thus be
determined. The time of am
va l at the antenna for re
ceived radio signa ls can also
be measured with an ex
treme accuracy.

The Arecibo observatory
can at any time study a cir
cular area of the sky about
40 degrees in diameter. This
area is centered at local ze
nith. Due to the rotation of
Earth, about 39 percent of
the sky is available for obser
vation from the Arecibo ob
se rvatory. Unlike optical ob
servatories, radio telescopes
can observe the sky in day
light and during cloudy con
ditions. Only during strong
electrical storms maya radio
telescope be unable to ob
serve.

Radar astronomy has re
cently contributed much to
our knowledge of objects in
the so lar system. This tech
nique detects the reflection
of man-made signals from
objects in space. The Areci
bo observatory is our most
sensitive radar-astronomy
instrument. Through radar
observations from Arecibo,
the rotation period of Venus
was determined for the first
time. It also was determined
that Venus rotates in the op
posite direction of other
planets. Radar maps of
Venus have been produced
through radar observations
from Arecibo. Radar obser
vations have also been
made of the rings of Saturn,
the asteroid belt, and the
planet Mars.

In mankind's first deliber
ate attempt to announce it
self to other civilizations.
the enormous output power
of the Arec ibo radar trans
mitter at 2.400 MHz was
used. A message was
beamed to several segme nts

mitters are being used, a
great deal of waste heat
must be diss ipated from the
transmitting tubes. In order
to cool these effectively,
water circulates through
them. Water hoses connect
the transmitters with the wa
ter supply on the ground.

The observatory has been
built so that a single observ
er can control the entire fa
cility. The observer can steer
the carriages under the plat
fo rm with extreme accuracy
from computers in the con
trol room . These can there
fore counter the rotation of
Earth with a very high de
gree of exactness.

minimize losses in the trans
mission line. If coaxial trans
mission lines were to be used
to carry the output from
transmitte rs on the ground
to the platform. the losses
would be substantial at the
high frequencies that are be
ing used.

The power supply is often
the heaviest part of a radio
transmitter. Therefore, the
power supplies for the trans
mitters are mounted in
buildings at the edge of the
reflector. Thick dc cables
carry the voltages from
these power supplies to the
transmitte rs under the plat
form . When the radar trans-

The pfat form structure weighs 600 tons. Most of the antennas
wh ich receive the signafs that are reflected from the reiiect
ing dish are mounted on two carriages which can move along
the curved track. on the underside of the platform.
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Radar echoes from the nucleus o f the comet Ende were de
teeted by the Arecibo observatory in November, 1980. Th is is
the first detection of the nucleus of a comet. The strength of
the received echo indicates that the nucleus has a diameter
of about 2 miles. The rotation and speed of the nucleus can
be determined from the Doppler shihs in the echo.

ing time at the observatory
is avai lable to astronome rs
from all count ries.

The Aredbo observatory
is being improved constant
Iy as new equipment and
technologies become avail
able. The observatory has
contributed much to our
know ledge and understand
ing of the universe during
the past 20 years. It is likely
that the Arecibo telescope
will remain one of mankind's
most sens itive and versatile
astronomical observatories
for many years to come.•
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nell University. About 100
persons are employed at the
observatory in Arecibo. and
another 40 persons are
working at Cornell Universi
ty's Astronomy Cente r in
Ithaca, New York . Observ-
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observatory for at least 30
more years.

The Arecibo observatory,
which was completed in
1%3, is being operated by
the National Astronomy and
Ionosphere Center at Cor-

managed by the National
Aeronautics and Space Ad
ministration, will cost two
million dollars eac h year. A
number of radio telescopes
will be used in this program,
including the Arecibo obser
vatory. In the next few years,
between five and ten per
cent of the observing time at
Arec ibo wi ll be used in the
search of signals from other
civilizations.

During the ir journey out
into space, the two Voyager
space probes are making
continuous observations of
cosmic rays, magnetic
fields , and the solar wind. As
the most sensitive radio-re
ceiving instru ment on Earth,
the Arecibo observatory will
be able to receive signals
from these space probes
long after they have become
too fa int for other radio tele
scopes. If no malfunction
occurs in the rad io transm it
ters aboard these space
probes, their signal s should
be detectable at the Arecibo
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Counter-Productive Basics:
Part I

Digital needn't be difficult. Let K4 IPVguide you
through the funda mentals of frequency count ing.

,

Photo A. The Heathkit IM-241O portable frequency counter.
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D igita l freq uency co unt
e rs have lo ng been a

favorite means of measuring
the frequency of operat ion
of radio transmitters, but un
til recently their cost has
been prohibitive for erne
tours. Until about a decade
ago, o nly the wea lthiest
shops and la boratories could
affo rd a co unter. Most com
mercial service sho ps of
that era used heterodyne
frequency mete rs, not count
ers.

In the early sevent ies,
however. costs started fall 
mg. The 5-kilobuck 500
MHz counter dropped in
cost to about 2 kilobuc ks.
During that sa me period, the

first amateur-grade counters
were on the market Heath
kit1M offered their IB-1 01 .
That counter sold for a round
$200 in kit form a nd ope rat
ed to 15 MHz (my sample
actuall y worked well to 23
MHz). Today, amateur-grade
counte rs ca n be bought for
less than $100 a nd operate
to frequencies up near 600
MHz.

The photographs show
three different model s
which represen t the types
used by am ateurs. The
Heath 1M-2410 (Photo A) op
erates on frequencies up to
225 MHz. This is a basic
counte r with the minimum
features needed. The Heath

1M-2400 shown in Pho to B is
also a basic counter but is
hand-held and portable . The
IM-4110 shown in Photo C is
more than a bas ic counte r; it
contains a number of inter
esting featu res. It is a fre
quency counter (to 110
MHz) and also will measure
events and period. The peri
od-measurement function al
so measu res period average,
which is the period measured
over 10 seconds.

The advances in digital
electronics over the past
decade coupled with rapid
ly fa ll ing Ie prices have
made a mateur use of count
e rs possible , Eve n though
counters a re low cost now,
they are not foolproof .
There are problems in oper
ation that cause e rroneous
re adin gs-or no re adi ngs at
all.

In this part of my two-part
se ries, I will d iscuss the ba
sic theory behi nd d igital
counte rs. In part II , I will dis
c uss so me of the nua nce s
o f digital f requencv-counter
(O FC) operation.

Digital Counter Basics

A si ngle artic le cannot

fully d isc uss enough digital
electronics unless a few as
sumptio ns are made . For
those who wa nt more de
ta iled t reatment, I recom
mend my d igital electronic
senes in 73 for September
through November, 1982. In
this article, I wi ll reiterate
on ly a sma ll amount of the
dig ital-basics se rie s.

A flip-flop (F-F) is essential
ly a 1-b it memory element
There are severa l d ifferent
ty pes of flip-flops, but the
type which concerns us here
is the J-K flip-flop shown in
Fig. 1(a). There are two com
plementa ry outputs on the
F-F, labe lled Q a nd Q Ii.e..
" no t-Q"). Since these out
puts are complementary,
one will be HIGH when the
other is LOW; these outputs
will never be at the sa me
level .

There a re five inputs on
the J-K F-F. These inputs are:
L K, clock, set, a nd clear.
The J and K inputs are es
se ntia lly contro l inputs; their
use will be explained sho rt
ly. The clock input synchro
nize s the F-F operation and
usually has a square wave
applied. The set input is



Fig. l (c). Truth tab'e for the clocked mode of operation.

Fig. l(b). Truth tab le for the unclocked mode of operation.

input f requency. In a cas
cade chain of J-K F·Fs the
binary divis ion w ill be 1 (i.e.,
the input frequency), 2, 4, 8,
16,32, and so forth .

A decade counter is a
divide-bv-tO (i.e., base-tO)
counter, Such a counter cir
cuit is needed in dec imal
counting systems used in
our digital f requency count
ers. Un fortu nately, there is
no 10 in the 2, 4, 8, 16 se
quence of a four-s tage bin a
ry counter. We can, how
ever, make a decade count
er from a four-stage binary
Ii.e., base-16) coun ter by
causing It to reset to 0000 af
ter the tenth input pulse.
Such a circu it is shown in
Fig. 3(a), while its timing IS
shown in Fig. 3(b).

The decade counter is a
base-16 binary counter mod
ified by the addit ion of a
NAND gate ten The t im ing
diagram shows the circuit
act ion, The outpu t of G1 is
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put remains HIGH until the
next negative-going transi
tion of the input signal, at
t ime T2. At this time, the
clock input of F·F 2 sees Q1
drop l O W, so it w ill cause
Q 2 to snap HIGH. At t ime
T3, another input negative
going transit ion occurs, so
Q l goes HIGH again; it w ill
remain HIGH until the next
negative-going tran sition at
t ime T4. At T4, both the
clock inputs of F-F 1 and F-F
2 see negative-going transi
tions, so both Ql and Q2 go
LOw.

~O TE , ' MIGM°' LOw
• • OO E S~ ' T C A~ [

Note what has happened
in Figs, 2(a) and 2(b). There
are four input pulses, yet Ql
produced only two output
pulses; F-F 1 acted as a bina
ry divider [i.e., div ide-by-2).
Sim ilarly, the input of F-F 2
sees the two pulses at Q1
and produces one output
pu lse; F-F 2 also acted as a
binary divider. Thus, the out
put of F-F 2 is one-fourth the

.. OUTP\J'

NOT -O OU TPUT

'"

Fig. 1(a). A I-K fli!>"flop.

n'

transit ions. In this condit ion,
the J-K F·F is locked.

If J is l O W and K is HIGH,
the Q output w ill be l OW
and not-Q is HIGH , Act ion
takes place on the negative
transition of the- clock l ine.

If J is H IGH and K is l O W ,
then the Q goes HIGH and
not-Q is l OW. As in the pre
vi ous case, the trans ition oc
cu rs on the negative trans i
tion of the clock line.

lf both J and K are HIGH,
then the outputs will go to
the opposite state. If, for ex
ample, Q= HIGH, then on
the negative transition of
the clock line the Q output
will go lOW. Similarly, if Q
had been l O W , the clock
transit ion wou ld have m ade
it go HIGH. This is the condi
tion used in digita l-counter
circuits and resul ts in binary
f requency division.

Fig. 2(a) shows a two-stage
binary divider based on J-K
f lip-flops, while Fig. 2(b)
shows the t im ing wave
forms Note that on both
flip-flops the J and K inputs
are tied HIGH. The outputs
are Q of F-F 1 (i.e., Q1), and
Q of F-F 2 (i.e., Q 2). The in
put signal is applied to the
clock of F-F 1, while the
clock of F-F 2 uses the Q1
signal as its input.

In the timing d iagram, the
negative-going tran sitions
are labelled T1 , T2, T3, and
T4, At t ime T1 , the input sig
nal makes a negat ive transi
tion, so Ql snaps H IGH; Q 2
remains lOW. The Q1 out-

used to force the F-F to the
state where Q= HIGH and
Q = l OW. Clear is just the
opposi te; it forces the out
puts to the state where Q =
lOW and Q = HIGH. The
usual circuit symbol is that
of Fig, l (a). This example, in
cidentally, uses active- l OW
set and clear inputs, which is
the usual case in TTL de
vrces. We do, however,
sometimes see active-H IGH
inputs.

Fig. Hb) shows the truth
table for the unc loc ked (or
di rect mode) operat ion. In
this mode, the J-K F-F
doesn 't care what the sig
nals at the clock or J-K in
pu ts are doing, Only the set
and dear inputs are used.
Since ou r example uses ac
tive-lOW inputs. the state in
which both set and clear are
lOW is disal lowed. In that
case, the poor flip-f lop
won 't know what to do , If
the set is made lOW , the Q
output goes H IGH and not
Q goes lOW. If set is HIGH,
and clear is l O W , we see ex
actly the opposite situation:
Q is LOW and not-Q is
HIGH. lf both set and clear
are H IGH, then the F-F will
be in the clocked mode of
operation.

The truth table for d ocked
operation of the J-K flip-flop
is shown in Fig, 1(c). The
clock synchronizes the oper
ation of the J-K F-F; all ac
tion takes place on the nega
tive-going (i.e., HIGH-to
l OW) transition of the clock
signal. In all cases of
clocked operation, the set
and dear inputs must re
m ain H IGH. The program
ming of the F-F takes place
on the J and K inputs.

lf both J and K are l O W ,
then there will be no change
on the Q and not-Q outputs
regardless of clock-input

" ----- ---'

0 ' -svcc

l ,'" '"
e , •

,,, n o

C- o 0

" - - ---' I_ _ f L

L
Fig 2(a) Two-stage binary divKier based on J-K fli!>"flops. Fig. 2{b). Timing waveforms for Fig. 2(a).
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,h PUT

Fig. -I. A decimal counting unit.

use MSI or l SI mul ti-stage
counters. We will, howeve r,
use the old-fashioned 7490
dev ice here to ill ustrate a
princ iple that would be lost
in the mal e of an MSI de
vice . Fig. '" shows a decimal
counting unit (DC U) based
on the 7490 and certain
companion chi ps, the 7475
quad-latc h, and 7447 8CO
to-se ve n-segme nt decoder.

A DCU will count by tens
a nd produce a dec imal out
put. In the case of Fig. 4, the
drsplav de vice is the familiar
seven-segment l.El) decimal
display. Th is form of d isplay
uses seve n lighted bars (des
ignated a, b. c. d, e, f, and g)
to represent the te n digits of
the dec ima l system.

The 7447 receives a BCD
a-bit word at its inputs and
ca uses the a ppropriate out
puts (a -g) to drop l OW.
When an output is l O W, the
correspondi ng segme nts of
the display turn on. Besides
the BCD inputs, the re a re a l
so a test input, a ripple
blanking input (RB I), and
a ripple blanking output
(RBO).

The test input is some
times ca lled l T, for " la mp
test." When the test input is
brought l OW, a ll 7447 out
puts go lOW. This situation
forces the seve n-segme nt
d isplay to show a n 8. This in
put allows us to test the dis
play decoder device.

The RBI and RBO terrm 
nals are fo r ripple blanking,
i.e .• the suppression of lead
ing zeros. Le t 's conside r a

Fig.3(b). Timing waveforms for Fi~. 3(a).

There are a number of Ie
digital counters on the m ar
ket. One of the o ldest is the
7490 TTl device . The 7490 is
a biqu inary counter. r.e.. it
contains one drvide-bv-Z
co unte r stage and one di
vide-bv-S counte r stage .
When the output of the bi
nary stage is connected to
the input of the qumarv
stage (i.e.. pi ns 1 a nd 12 are
sho rted togethe r). the 7490
becomes the decade count
er 01 Fig. 3(a).

M ost modern frequency
co unte rs made today do not
use the 7490 but rather will
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The ~, B, C, and 0 out
puts form a four-bit binary
cooed dec imal (BCD) "word"
that denotes the ten digits of
the dec imal numbers sys
tem. This code results in ten
unique binary codes. These
BCD codes are shown below:

DeB A Decimal
a 0 a a 0
o 0 0 1 1
o 0 1 0 2
o 0 1 1 3
o 1 0 0 4
o 1 0 1 5
o 1 1 0 6
o 1 1 1 7
1 0 0 0 B
1 0 0 1 9

Following 15, the counter is
()()(X)2 and begins a ll ove r
again.

Photo B. The Heathk it 1M
2400 hand-held frequency
counter.
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connected to a common
clear hne . When this line
drops LO W , the outputs of
the counte r go to lX)(Xh The
inputs of Gl are connected
to the B Ii.e.. Q21 and D O.e ..
Q4l flip-flop outputs . If B
and 0 go HIGH simultane
ously, then the output of Gl
goes l OW a nd all four flip
flops will be rese t. The only
t ime these cond it ions are
me t is at TS- see Fig. 3(bl.



I 21390 4

~

quencv will be 10 Hz for
O.l -second, 1 Hz for 'l -sec
and, and 0.1 Hz for 10-s£Oc
and measuring periods.

The t iming diagram for
one complete interval of an
EPUT counter is shown in
Fig. 5(b). Pulses rt. 12, and t3
are output f rom the time
base sect ion. When t1 goes
HICH, the control-logic sec
tion generates a short pulse
to reset the DCA to zero.
W hen rt goes lOW again,
the Q output of the J-K main
gate flip-f lop will go HIGH.
The main (AN D) gate has
one input t ied to the Q out
pu t of the flop-fl op, and the
other input is t ied to the
signal be ing counted. As a
result. the main gate passes
input pulses to the DCA on ly
when the Q terminal of the
flip-flop is high.

The flip-flop remains set
until the negative of 12 oc
curs. At that time, the Q out
put o f the f l ip-flop drops
l OW, turni ng off the flow of
pul ses into the DCA, and
causes the contro l-log ic sec
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Fig. 5(b). Waveform for Fig. 5(a)
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Fig. 5(a). Frequency-counter block diagram.
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and, the DCA must be turned
on only for a given period of
time [e.g .. 0 .1 , 1, or 10 sec
onds). The main gate, m ain
gate flip-f lop, and timebase
sec t ions are used to allow
input pul ses into the DCA
for the designated period of
time.

The tirne base section con
sists of a crysta l osci llator
tha t produces pu lses at a
precise rate such as 100
kHz, 1 M Hz, 4 M Hz, etc. A
chain of decade dividers
such as the 7490 is used to
reduce the c rvstal-oscilla tor
f requency to a lower frequen
cy. The nmebase-output fre-

I 13 9 4 5 6

<:J

DeUs. The D output of less
significant DCUs is con
nected to the input te rm ina l
of the next signif icant £XU.
We require one DCU in the
£XA for each decimal digit
of the DCA

Frequency Counters

A digital frequency count
er measures events per unit
of time (EPUT) to form a DFC;
we arrange a DCA so that in
pu t pul ses are counted for a
specific period of time (e.g.,
1 second, o r subd iv ision
thereof).

Fig. 5(a) shows the basic
block diagram for a frequen
cy counter. The sec tions in
crude the DCA, main gate,
trigger, inpu t amplif ier, m ain
gate f lip-f lop, t imebase, and
a display clock.

The DCA is a totalizer
counter as shown in Fig. 4.
The overf low stage is a fl ip
flop that is SET when the
MSD carry output goes
HIGH. The overflow flip
flop turns on a lamp to
make the operator aware of
the overf low condition so
that the data can be disre
garded.

Since a frequency co unt
er measures events per unit
of t ime, i.e.. cycl es per sec-

........,- _ ..

Fig. 6. Period-counter b lock. diagram.
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situation. Suppose our eight
decade counter measures a
frequency of 21390 kHz.
Without ripple blanking.
the reading would be
"<XXl21390." If we provide
blanking. however, we can
turn off those lead ing zeros
and display 21390. If a l O W
is placed on RBI, the d isplay
w ill turn off if the app lied
BCD word is oo2סס . The RBO
output goes lOW if the BCD
input is oo2סס . Thus, by
daisv-chairnng the RBO out
pu ts to the next least-signifj
cant RBI inputs, the leading
zeros are suppressed.

The 7475 is quad-latch.
i.e.. a four-bit memory. In
side the 7475 are four type-D
flip-flops. These F-Fs are ar
ranged in two grou ps of two
each . Each group of two has
a common crock line. In Fi g.
4. the crock lines are t ied to
gether to form a common
st robe line. W hen this line is
made H ICH. the BCD word
at the 7475 inputs is t rans
ferred to the outputs . Thus,
we can use the strobe line to
update the display only af
ter the decade counter has
finished counting.

A decimal counting as
sembly (DCA) is made by
cascading two or more

Photo C. The Heathk it IM -4110 frequency counter.
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Period Counters

Period is the reciproca l of
the frequency being mea
sured: P=1 /fHz ' We can
use the digita l counter to
measure pe riod by reversing
the roles of the tirnebase
and input amplifie r trigger.
In Fig. 6 we see the block
diagram of a period counter;
compare with Fig. 5(a1- Note
tha t the main-gate flip-f lop
is turned on and off by the
output of the input-signal
trigger. The DCA is actua lly
counting the number of
tlmebase pulses between
successive input pulses.

In part II , I will discuss
DFC applications and some
of the problems that arise
in less-than-idea l practical
situations, •

The resolution is the small
est t ime inte rva l that can be
measured on the counter
and is defined as the recipro
cal of the timebase frequen
cy. In this example, it wou ld
be 1/10" =0.1 ms.

tion to generate a strobe
pulse . This pulse te lls the
DCU latches to transfer
data from the counter to
the decoders. The display,
then, shows only completed
count cycles and will hold
the previous count unti l the
end of the next interva l. (The
trigger and input amplifie r
circuits will be discussed in
pa rt II of this arttc le.l

The frequency counte r of
Fig, 5{al counts frequency,
i.e., events per unit of time,
because the DCA is enabled
only for a specific unit of
time. The frequency of the
input signa l is the num ber of
counts accumulated on the
DCA divided by the time
base period in seconds. The
basic formu la, with P = time
in seconds and f = frequen
cy in Hertz, is f =counts on
DCA/P. The refore, P = DCA
count/f. For example. if the
DCA cou nt is 8026 and the
ttme base frequency is 10
kHz, then P=8026/1 0" =
0.8026 seconds.
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PRIVATE PATCH II
THE ULTIMATE SIMPLEX AUTOPATCH

PRIVATE PATCH II is for the discriminating amateur
who demands the finest in simplex autopatch perter
mance, features and quality. Our digitally processed
VOX and simplex loop create a level of cornrnunlca
tions quality which is not even closely rivaled. Please
· . . do not confuse our technique with sampling!!
PRIVATE PATCH II has the following major advan
tages over sampling type autopatches:

• Compatible with every known transceiver-yes, synthesized
and relay switched types included.

• No transceiver modifications are ever required!

• Connects only to MIC and external speaker jack-no inter
nal connections to your transceiver required.

• Natural push to talk operation-no need to pause-you may
talk the instant the button is pressed.

• No annoying repetitive squelch tails

• No potential for repetitive Information loss
• In addition to superb simplex operation, Private Patch II will

operate through any repeater from your base location. Yes,
any repeater! Tone encoding equipment and repeater modifi·
cations are not required.

STANDARD FEATURES

.' .

I '
I

,

.' -.......,

I

CONTACT A LOCAL DEALER TODAY

JUN$ ELECTRONICS
Culver City CA, Reno NV

N&G DISTRIBUTING CORP.
Miami FL

PACE ENGINEERING
Tucson AZ

PIZA ELECTRONICS
Ponce, PR

THE HAM SHACK
Evansville IN

CANADA:
DOLLARD elECTRONICS

Vancouver, Be

PHILIPPINES:
CORONA INTERNATIONAL

Cubao. Quezon City

CONNECT
SYSTEMS

INCORPORATED

AMATEUR ELECTRONIC SUPPLY
Milwaukee WI, Wick liffe OH,
ooarcc FL.
Clearwater Fl., las Vegas NV,

COLES COMMUNICATIONS
San Anlonio TX

23731 MADISON ST. TORRANCE, CA 90505
PHONE (213) 373·6803

ERICKSON COMMUNICATIONS
Chicago IL

HAM RADIO OUTLET
Anaheim CA, Burlingame CA,
Oakland CA.
San Diego CA. Van Nuys CA

HENRY RADIO
Los Angeles CA. Anaheim CA,
Butler MQ

OUR QUALITY GLASS BOARD, SUPERB ENGINEERING
AND EXCELLENT COMPONENTS BLEND TOGETHER
TO PRODUCE THE FINEST AMATEUR AUTOPATCH
AVAILABLE.

..I" IIL !!J

OPTION: FCC registered coupler.
Inquire about commercial and half duplex models.

• CW identification-ID ROM chip included.
• Single chip XTAL controlled tone decoder.

• Tone to pulse-compatibili ty with all telephone systems
eliminates critical tone adjustments in the mobile-no wrong
numbers, ever! Can be strapped for straight tone dialing.

• Speed dialer compatible-can consume up to 15 digits per
second.

• Sophisticated toll restrict logic- user programmable restrict
digits.

• Five digit access code-59,049 user programmable code
combinations! (Their three digit cede beginning with ' has
less than 196 combinations.)

• Aingback (reverse patch)-alerts you with ON ID.

• Busy channel nnqback inhibit - will not send CW ID alert if
channel is in use - deteatable.

• Three/six minute "time-out" timer-resettable from the
mobi le- four ON ID warnings during final minute.

• Control interrupt timer-assures reliable and positive control.

• Self contained 11 5VAC supply-230V 50~ Hz available at
slight addi tional cost

• Modular phone jack-and seven foot cord.

• 14 day retum privilege-when ordered factory direct

• One year factory warranty.
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Wa yne Arnett AI7C
3315 N. Apollo Drive
Chandler AZ 85124

Messing with Heath
This 101 control mod proves fun and eas y w ith frequency.

Your rig deserves it.

Th is ver-

Suitable Donors

The search for a compati
ble unit is made easier by re
a lizi ng that severa l Heath
products were designed
around the same vfo param
eters. This means that an
LMO (linear master oscil la
tor) taken from a worn-out
SB-l 01 transceiver or SB-400
transmitter, for example,
will perform as wel l as a vfo
re trieved from a junked
HW-l00 or HW-1 01 .

•

Photo B. A protot ype remote using an 58-102 LMo.
sian is self-powered by an on-board 10-V-dc suppl y.

course, when you aren 't do
ing any of these, you can use
it to work DX stations on
spl it frequencies.

Even though Heath didn't
offer a matching remote for
the HW-l01, it's neithe r ex
pensive nor difficult to add
this ve rsatile accessory to
your HF lineu p. The HW-l 01
will work with a variety of
vfo circu its, and interfacing
one to you r rig is a simple
procedure.

A second vfo will a lso
serve as an RIT if your rig
doesn't have one and could
even be se t up to monitor
two frequencies at once. Of

-

mote down the band for a
few points. By switching
back and forth , you can
keep track of the pileup
without sacrificing other
contacts.

• ...
•• •• ..• "

- -

Photo A. A duplication of the HW-101's intemaf vfo is in
stalled in a recycled Heath VF-l cabinet. The original vfo in
th is 2~year.()/d box could drift through most of a band in one
evening. Perfect for gradual Q5Y in a contest.
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A remote vfo is useful fo r
a lot more than just

chas ing DX. You can search
fo r a clear frequency (and
sometimes find one) without
giving up the origi na l, or
stay with a net while moving
off frequency to pick up
side traff ic and inte rcept
QRM. In a contest, you
might leave the main vfo on
a pileup and tune the re-



Fig. 1. Relay and 9--pin socket connections inside the HW· J01. The 12-volt supply can be built
on a term inal strip. Also shown is the remote-unit wiring Pl is at the end of a 7-wire cable and
mates w;,.h n on the transce iver rear panel.

•

,

The Better Remote

Aside from the benefits o f
dual-frequency contro l, a n
LMO offe rs dial accuracy
approaching the level of d ig
ital readout. The c ircula r
dial reads 0-1 00 kHz ra ther
than 0-500 a nd rota te s five
times per band segme nt in
ste ad of once. The 1-kHz
markings can be visually in
terpolated to 200 Hz.

Another advantage is that
wa rm-up drif t is a lmost e lim
inated . The LMO s stabilize
much faste r than the o rigi
na l vfo and the solid-sta te
ve rsion o perates a t room
temperature in its own ca bi
ne t. This limits warm-up
d rift to the hfo c ircuit in the
tran sceiver, wh ic h is mini
ma l W ith all th is in mind.
you may find yo urse lf using
the remote LMO most of the
time. It's worth a li ttle effo rt
to find one.

..
~,~

•• ' AG

•

~-:"". 10 0 '

" 0' O<~ o~...
j I ' • ~..,,, .,.

li lT liE....
l" .....01

~, "
'" li lT OP£IIATI NG iEJlVOU.GE

51 .11.5 . 21 5 -1 366 ' IF uSfe'
O"O~ . , 1< 40 0 1 0 11 EOIJIV

. 41 (lUL9121
IIR1T

..0 ~eG

• ~"" "L
RE" OT[

"" S • • '40

J: IIF OUTPIJT

n,

the new rel ay in stead of d i
re ct .to the internal vfo.
These c ha nges a re stra ight
forward and easily revers i
b le .

Fig. 1 a lso shows the con
trol switc h and "on-site" wir
ing of the re mote unit. With
51 in its first position, the
main vfo is a lways used. In
the next posit ion, control is
split, with the main unit re
ceiving and the remote
transmitting. The third posi
tion is just the o pposite, and
the fourth position puts the
remote unit in com plete
transceiving contro l. Diodes
01 a nd 0 2 a re "one-way
signs." They preve nt the
con trol voltage from run
n ing backwa rds down the
wrong line when the switc h
is se t for remote transcerve.
For example, the RIT relay
would be usele ss without
D1 .
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most any com binatio n yo u
decide to try.

The Basic Remote

Fig. 1 shows the setup
used with a duplicate
HW-l 0l vfo. whether sa l
vaged or built from scratc h.
This a rran geme nt a lso cov
e rs home-built o r other tube
type vto's requi rin g 1 50
volts. A small 12-vo lt--dc sup
ply is built into the trans
ceiver to power the new
relay, Kl , and an RIT re lay (if
used) in the new vfo. This dc
source is usable with other
modifications, too. Spare
contacts on the antenna re
lay provide 12 V dc at se pa
rate points in both receive
and transmit modes. Through
switch 51 , this control
voltage determines when re
lay Kl is activated, plac ing
the o utboa rd vfo into oper
ation.

The re lay can be mounted
in a ny convenien t location; I
attached it with an I-bracket
to the rf cage. The rectangu
lar cutout in the rear pa ne l is
a n a lmost perfect fit for a
nine-p in rno lexv -tv pe fe
male connector (Rad io Shack
#274-239). Eithe r a new
phono socket o r the spa re
on the rear a pron becomes
the "vfo in " conne cto r.

As indicated in Fig. 1,
some minor rewiring of the
re gula ted 15O-V-dc li ne a nd
vfo input is needed. This is
done to route them through

ec vOC
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F IIO.. PO,,,T
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18" '115 .
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Old, abused , a nd just
p lain broken - Hea thk itlHF
products are often available
at ba rgain prices. Aside from
providing the vfo you want,
these castoffs w ill give up a
wea lth of good reusable
parts and a cabinet for your
next project.

If you don't turn one up
that way, cons ide r bui lding
a clone of the HW-101 's in
ternal vfo. Obta in the enclo
sure , va ria ble capacitor, a nd
o the r critical compone nts
from Heath. The tube and
hardware are commonly
ava ilable . You might devise
your own dial assembly, o r
buy those parts from Heath,
too. Consult the owner's
manual for Hea th part num
bers.

Duplicating the internal
vfo costs more than bui lding
a gene ric 5-MHz c irc uit, but
it does have the advantage
of guaranteed com patib ili
ty. Also, having ste p-by-ste p
inst ruction s in the manual
eliminates a ll the guesswork
and sim plif ies a lignment.

A Heath SB-640, a lthough
rare, is a prize find . This is a
remote LMO once so ld as a
companion to the 58-101 ,
but it makes an excellen t re
mote for the HW-l 0l . Lo
cating one of these a lso
saves the trouble of insta ll
ing an unattac hed vfo into a
new cabinet.

If you' re willing to experi
ment, you might find a us
able vfo in a d isca rded pie ce
of non-Heath equipment .
Any "backwards-tuning" 5.5
5 .0-M Hz unit capable of
1.5 vo lts rms a c ross 50
Ohms sho uld have poten
tial.

Finally, so m e co m m e r
cia lly-made a uxil iary vfo's
a re compatib le with the
HW-101 . Buy-and-try is the
method here, but the Ken
wood 520 and 820 products
shou ld be safe bets. For the
ded icated build-it-yourself
er, some other sources are
mentioned later. The insta l
lation/interface tips de
sc ribed in this article a re
generally applicable to al-
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Photo C. Close-up of the HW·101 showing suggested loca
tions for relay Kt the 9-p in socket, and remote-input phono
socket.

Some Other Approaches

You may find, or alread y
own, another Heath rig with
the right vfo{LMO . If it's not
ready to retire for pa rts, it

relay (K2) is drawn in squa res
to distinguish it from control
relay K1 . Whichever vfo is
not being used will be turned
on and connected to the
mixer inputs by closing K2 .
This results in both units
controlling a received fre
quen cy independently but
simultaneously.

This system is foolproofed
against transmitting on two
frequencies by powering K2
from the receive-only 12-V
dc source. The relay auto
matically opens when the
rig is in transmit mode . Nev
ertheless, a prominent warn
ing light should be included
as a reminder that the
transmitted signal may not
be in the same place as the
one you're listening to.

The c ircuit in Fig. 3 is lim
ited to remote vfo's that do
not take their B+ voltage
from the 1so-V-dc line in the
HW-101. The OA2 regulator
tube can' t handle two vfo's
at the same time. If this fea
ture is important to you ,
either a so lid-state rem ote
unit or a se pa rate 15O-vol t
supply will be needed.

Mount the second relay
next to K1 and keep rf leads
short and direct. Some sol
der-and-try with the .OOS
discs may be necessary if
unwanted oscillation oc
curs.

\'~O vee
<>.~ J>. <>

c e 'L
RECE'VE

( ," -- ONLY

"' AI~
,. 12 vee

'" \~ "
. F our

<>.~
,

FLJ: @" f",
,h

T . A ~ 5CEI~tR

~~ I:J:: I '"I ~ PLtT

<>'~
T OO~

., Ou'

~J'REldOrE ,.
'" 10 ~oc ( \L I K 20l~1

one turn of the shaft changes
the frequency exactly 100
kHz . Take some time doing
this, and you 'll end up with
an exce pt iona ll y accurate
and linear readout.

The Over-Achievers Remote

Occasionally the need
may arise to monitor two
frequencies at once. This
usually means trying to im
press a visitor with your sta
tion 's versatility, but there
are more legitimate uses. If
you've always envied the
guys who ca ll CQ OX and
cas ua ll y add, " Listening on
this frequency and 7090
kHz ," then this extra ste p is
for you.

Fig. 3 shows one method
of activating two vfos at the
same time. The second new

TO RLI

+<0 vee

Even without this modifica
tion , some of the more bat
tered LMOs I've used re
qu ired touching up. These
units came from the factory
pre-assem bled, a ligned, and
sea led. No info rmat ion was
given on the circu it o r its ad
justment, so I tried an d
e rred until the secret was re
vea led.

Calibration is done from
the fron t of the enclosure
with insulated tools. At 0.0
(shaft fully counte rclock
wise , the n up 10 kHz ), set
the coil for 5.5 MHz. Go
clockwise five turns and set
the trimmer for 5.0 MHz.
Repeat th is procedure until

L -. REMOTE
VFO R'
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Depending on how old it is,
an LMO€quipped Heathkit
will contain either a tube-type
or solid-state unit. The older
ones (and the SB-640 remote)
require 150 V dc and shou ld
be set up the same way as the
vfo in Fig. 1.

The later LMOs do with
out the tube and operate on
+ 10 V dc regulated. Fig. 2
shows the changes in the in
terfacing arrangement and a
power supply for the LMO .
You could get by with a ten
volt zener on the relay sup
ply, but the circuit shown is
sturdie r, safe r, and more reli
able. Be sure to adjust the
regulator for ten volts ou t
put before connecting it to
the LMO . The Fig. 2 method
is readil y adaptable to othe r
solid-sta te remote units re
quiring 9 to 13 volts.

You may want RIT in the
remote , especially if you
plan to use it ve ry often fo r
transceive r control. Any cir
cuit that works in the HW
101's internal vfo should be
usable. The RIT is connect
ed to the stator (stationary)
plates of the main tuning
capacitor, which in the
Heath LMO is impossible to
reach . Look for a tinned bar
with seve ral components
solde red to it, just be low the
air variable , an d make the
connection there .

Once RIT is insta lled, the
LMO will need realignment.

Fig. 2. An ad;ustable-output power supply and the th ird pole
of relay K1 are used for solid-state remote units.
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Fig. 3. A second relay (K2) is used for receiving two frequen
cies at the same time.
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Summing Up

l ength of connecting coax
cable and terminating resis
tance is considered critical
with many vfo designs. In
fact, Heath specifies 24 inch
es of RG-62 (93-0hm coax)
for interconnecting their
LMO s.

At different times I've
used an HW-1 01 vfo. severa l
l MOs, and a few workbench
contrivances. In no case was
anything more tha n a conve
nient length of RG-56 need
ed for good performance.
But don' t overlook the
47-68-0hm resistor at the
mixer input and careful vfo
alignment.

There 's no d isputing tha t
the HW-1 01 is an economy
radio. but you' re in the com
pany of many loyal and sat
isfied owners. A remote vfo
will open the door to more
enjoyable HF operating with
a small investment of money
and time. It's a very effec
tive way to make the most
of hamming on a budge t

Le t me know if you en
counte r an y probl ems. and
I'll help if 1can .•

The buffer is more forgiving
of impedance mism atch and
too-high vfo output than the
m ixer stage.

Anothe r step that's likely
to improve compatibility is
also shown in Fig. 4. The
SB-100 series had more so
ph isticated mixer input cir
cu its which can be added to
the HW-1 01 . Again. vacant
holes a re available on the
bandpass board.

The SS B bias line shown
with the Heath remotes is
used to offset the vfo fre
quen cy when changing from
l SB to USB or CWo Reca li
bration of the dial is then un
necessary. This feature co uld
be included in home-built or
other c ircuits. but probably
is not worth the trouble.

References

Malin, " Increasing the Operating
Capablllty of the Heathkit 88B
Transceivers," CO, August. 1972.
Heathkit owoees' Manuals for
models 8B640, 88-102, and
88-401.
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ce ive rs. By adding a few
parts. VS B can be put back
to work. See Fig. 4. The new
components will fit into va
cant holes surround ing VS
since the same ci rcuit board
was used in both transce iver
types.

Refer to Fig. 1 and treat
the buffer as though it were
the remote unit The actua l
outboard can be left on con
tinuously or switc hed along
with the buffer. But remem
ber the limitation s on the
built-in 150-volt regulator; it
won 't run two of anyth ing at
once.

The V5B buffer should
also benefit some other vfo's
you might build or buy that
don't perform properly with
the HW-101 . Low power out
put is one symptom. oscilla
tion in the mixer is another.
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companions. In "An Exter
nal Vfo for the Heathkit SB
101 " (CQ, September, 1972),
K4TP described a tube-type
unit His circuit uses com
monly-available parts and a
simple dia l mechanism.

VK5JZJSK built a two
transistor version which is
described on page 23 of the
ARR L's Weekend Projects
for the Radio Amateur. Look
through back issues of 73 for
other a rticles that may in
clude a 5-MHz circu it O ne
in particular which has
potent ial is VE5 PZ's "An
620S Remote Vfo," in 73 for
June, 1981 .

These circuits should be
" laundered" through a buff
e r. The triode section of
tube VS is not used in the
HW-1 01 but functions as a
buffer in the Sb-senes trans-
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Fig. 4. A buffer for non-Heath vfo 's and improved mixer input circuit.
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8UFFER CIRCUI T

can be set up easil y to fu nc
tion either normally or as a
remote vfc.

For example. an SB-303
receiver's l MO can be used
exactly as show n in Fig. 2.
Mount the control switch in
a separate box or in place of
an expendable receiver con
trol such as the rf attenuator.
LMO output is avai lable on
the rear panel. If operating
voltage is brought to the
l MO through spare phone
sockets, the receiver itself
need not even be turned on.
In the same way, an SB-110
six-meter transceiver could
" loan out" its LMQ when
not othe rwise occupied.

If by choice or necessity
you build an outboard vto.
you would probably save
some time by referrin g to
previous articles on Heath

Fig. 5. Three steps to a chassis for Heath vfO/LMOs. One-cut out 5" of chassis fron t.
Two-mak.e 1" cu ts on top, score between them, and bend down. Three-drill mounting
holes as shown. Use the front panel from an HW·101 or donor equipment as a template for
the dial mounting.
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THESE COULD BE THE
KEYS TO YOUR FUTURE

Commodore 64 and VIC-ZO
owners are one of the largest

groups of computerists today.
Enjoy the benefits of this with

your own magazine. Be in con-
trol like never before. Order

R UN today and get a 13th
issue free with your prepaid
order (check or credit card)
of on ly $19.97. Send in the
coupon or call toll free
1-800-Z58-54 73. In N.H . call

Unlock all the potential of your
Comm odore 64 and VIC-ZO' with
R UN_

Explore ... Experiment. .. Enjoy . . .
Beginner and expert alike will be
taken beyond the manual to the limits
of their abilities . Enter you r own game
programs. Construct a simple hardware
add-on. Broaden your scope with unique --applications ...And . .. get a 13th issue ..,,:_>/¥'flIP

FREE! ~.,.........-~':;::..-
Enjoy key features like these: .,,:~---

~ . 1-924-9471 .
• Games for fun & stra tegy . ~--------------------
• Programming tips help you learn short cuts. ~ i Send me Q subscription to R UN for the regular sub-
• Candid reviews help you make money-saving I scription price of only $19.97 per year. I understand

decisions. I that with payment enclosed or credit card order I will
I receive a FREE issue making a total of 13 issues for

• Programs to add to your library. I SI9.97.

• Instructions & tutorials to increase your skills. I 0 Check/MO 0 Me 0 AE 0 VISA 0 Bill me S19.97 for 12 issues
• Hardware & software modifications help your 1

machine work smart. I card ' exp .date _

• Unique applications broaden your scope. 1 _I signature
I name _

I -=- - --- - - - - - - - -
I city' -'statp"-__"Zlp _
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I RUN. Box 954 • Farmingdale, NY 11737 Il ~~

Here 's a system-specific magazine written with
you in mind . Written by and for the reader to give
time-saving, money-saving hints. You 'll get instruc
tions and tutorials to increase your skills, and candid
reviews to help you make the right decisions . Most
of all though , you 'll have fun .
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QUALITY TUNERS THAT DELIVER MORE PERFORMANCE,
MORE FEATURES, MORE VALUE FOR YOUR MONEY.

MFJ-941D 300 WATT VERSA TUNER II

~MFJ-9621.5 KW
/ VERSA TUNER III

R~',~: $229~
KW PEP (+ $10)
and match any teecune

continuously from 1.8 to
3J 101Hz;COil , balanced

line or random wire .
Built-in SWRlWattmeter

has 200J and 200 watt
ranges, forward and re

uectec power,2% meter
movement. I pliIlUon an

teona switch handles 2
coax lines (direct or

through tuner), wire and
terareecuees.4:1 balun

250 pt 6 KV variable
capaci tors . 12 position tn

ductors. Ceramic rotary
switch. All metal black

cabinet and panel gives
RFI protection, rigid coo

structlon and sleell styl
Ing. Flip stand tilts tuner

for easy viewing.
5x14x14inches .

MFJ-940B, $79.95. 300 watts, SWRlWaIDneler. antenna switch on rear.
Nobalun. 8l2x 6in. eggShell white with walnutgrained skies.

MFJ-M5, 57995. like MFJ-940B with balun, lessantenna switch.
MDJ-944, S79.95, like MFJ-940Bwith balun, antenna switch on

Iront panel , ISS! SWRlWanmeter.
Optlol\ll mobil, brick" tor94OB, 945, 944, $5.00.

/,.----MFJ·900 200 WATT VERSA TUNER
MItchel COIl, random Iflm 1.8-XI 101Hz. $49~
Handles up to 200 watts output;efficient

airwoond Inductor gives more wans out. (+ $4)
5x2x6In.Un.ny transceiver, soUd staleor tUbe.

Operate all bands wi th oneantenna.
OTHER2IXIWAn MODELS:

MFJ-!I01, $59.95, like !:OO but Includes
4:1 balun lor use with balaOC8llllnes.

MFJ-115C10, $39.95. tor
random wires only. Great for
apartment , motel, camping

operation ,Tunes 1.8.3) MHz.

--.-

•
•

•

MFJ-9498----
300 WATT
DELUXE VERSA
TUNER II

$139~ :J~I~·t
1+ 4) VltII

Tuner U. Mite,," m..,.
tIllllQ from 1.8 - 30 MHz.
coax, randoms, balanced
li nes, up to '!JX/oN out·
put, solid sta te Of tubes.

Tunes out SWR on di
poles, vee . long wires,
vertica ls, whips, beams.,_.

Built-in 4:1 bllun.
mvv,50--0hm dummy
load . SWR meter and 2
range wattmeter (.3OOV'.'
and 3fJNl.

15 pllllUon Intlnn,
.wttch on front panel, 12
position alr-wound In
ductor; coax connectors.
binding posts, black and
beige case. 10 )( 3 x 7 1n.

$99" MFJ'.!latm ItIllllQ tu..... pICb In plenty of new tutu.....
• NIWItyllllQl BruShed alurnmum front. All metal cabinet.

(+ $4) NIW SWRlW,ttrnetlrl More accurate. Swi tch selectable :lOOl3O
watt ranqes. Read forward/reflected power.

Ne••ntlnnllwltch! Fron t panel mounted . select 2
coax lines. direct or through tuner. random wire!
balancecl llne or tuner bypass tor dummy load .

NIW ,Irwound Inductorl larger more etueent
12 position airwound Inductor gives lower losses and
more watts out. Run up to 300 watts RF power output.

Matcheseverything from 1.8 to 30 MHz:
dipoles, inverted vee, random wires,
verticals, mobile whips, beams, balanced
and coax tines.

Built-in 4:1 balun !of balanced lines.
1(00 V capacitor spacing. Black..
11 x 3)( 7 inches. 'Norks with all .
solid state or tube rigs.
Easy to use anywhere.

L....-MFJ-989 3 KW ROLLER INDUCTOR VERSA TUNER V

$329'.' Milt " v. tII Tuner V" . It hi. ,II tilt ...tu.... you ,skill
tor , Including the new smaller size tomatch new smaller rlgs -

(+ S10) only 10 314"W x 4 l !2"H x 14 718"0.
Mltcllll COIl, bliinetd lines, rendom wll'll - 1.1 to :«I MHz. 3 KW PEP
ltle power rating you won't outgrow (250 pf-6KV caps).
RoUer Inductor with a 3-dlgit turns counter plus a spinner knob for precise
Inductance control to get that SWRdown 10 minimum every time.
Built-in DI Win, 50 ohm dummy 100d, bull1-ln 4:1 ferrfte bllun.
Built-in 2% Il'lItIr reecs SWR plus lorward and reflected power In 2ranges

(200 and 2OCO wans). Meter light requires 12 VDC. Optional AC adapter
MF.H312 Is available tor $9.95.

I5-postUon ,ntenne switch (2coax lines, thrOLlllh tuner or direct, random!
baiarceonneor dummy load). 50-239 connectors, ceramicleed·throughS,

binding post grounds.
Oelulliluminum low-prtlflle cabinet withsub-chassts lor RFI protection ,

black finish, black Iront panel with raised letters, tilt bal l.
MFJ-981,1239.95. J KW, 18 posltlon switched dual inductor.

SWRlWattmeter. 4:1balun.

TO OIlDEJI 011 fOil YOUII NUIIEST
DEAlElI, CALL TOlL-fIlEE

800·641·1800.Cal ' ""-323-5869
in Miss. and outside continental USA
Telell 53-4590 MFJ STKV

MFJ
Mf.l ENTERPRISES,INC. ...9

Bill 494, Miuluippi Statl, MS 3f7&2 '- ==='-'

DIIDUi ANY PRODUCT fROM Mf.l AND TRY IT· NO
DIUOATION .lf NOT DEUGHTEO, RETURN WITH·
IN3D DAYS fOR PROMPT REfUND (LESS SHI PPINGl
• Oneyear unconditional guarantee · Made in USA.
• Add .hlpplng/hlndUng .hown In parentlle.'.
• CIII or write tor I.... cata log, over 100 produttl.
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FREE FJ 5 FT aRE
Free MFJ RTTY / ASCII/ CW software for VIC-20 or C-64 with purchase of
MFJ-1224, MFJ-1225 or MFJ-1228 from MFJ. Send/receive Baudot,
ASCII , CWo Type ahead buffer. 24 hour clock. Supports VIC printer. Menu
Driven. MFJ-1224/1225 cable. On tape. Available separate ly for $29.95.

UNIVERSAL RTTV/ ASCII / AMTOR/
CW COMPUTER INTERFACE

Lets you send and receive computerized RTTV /ASCII /AMTO RfCW. Copies
all s h ift s and all speeds . Copies on both mark and space. Sharp 8 pole active
filter for 170 Hz shift and CWo Plugs between your rig and VIC-20, Apple.
TRS·80C, Atari , TI-99, Commodore 64 or other personal computers. Uses
MFJ, Kantronics. AEA software and other RTTY l ew software.

RTTY I ASCII I
AMTOR /CW
INTERFACE
CARTRIDGE

FOR
VIC.20/C-64 MFJ-l228 $ 69 95

•
MFJ-1224

$9995

I-o'!f l ~TTY e N
C'OMPt..'TF R IN'!'f 1lrACE

•.....,., "' ,....
000_" _

••• •

CW INTE RFACE CARTRIOGE
. FO R VIC-20/C-64

• . Hlghpertol ....nceCW
~ InttrflClcartrkIQI , Gives

$ 39 95 ' excellent pert« mance
MFoI-tm unaer wea ~ . crOWdtCl , nolsy

conditions. WOrks lor both VIC-20 and COmmodorl
64. Plugs inlo user's port.

4 poll 100 HI blndwlltth ICtIvI f1tt. . eoo HI
center fTeql.llnty . 3pol.aeuve Iowpa$$ post dettcllon
lUter. &elusive automatic trac~lng comparator .

Plus Ind mlnul CW ktylng. AudiO Ill , speaker out
jacks. Powered bY computer,

Indulin Bille listing of CW transmit / receive pro
gram .Available on cassette tape, MFJ-l252(VIC-20)
or MFJ-l253(C-64),$4.95and on soft ware tartrldge,
MFJ·l254 (V IC-20) or MFJ-1255 (C-64). $19.95.

You can , Iso use Kantrcnlcs. AEA amer software .
Also copy IITTY with single tone detection,

AutOlNltlc trxklllll copies drifting signal.
Enr ml5 Ill'll ll'ntntor gives phase alI1tinuous

AFSK tones. stamaro £125 HI mark and 229512975
Hzspace. MicroPhone li ne: AFSK out, AFSK ground.
PTT out ancl PTT grounel.

FSK keying output Plus and minus CW k!ylng ,
CW transmit LEO. External CW key jac~ .

Kantranlc:s compaUbl1 lodl:e1.
Erclulln g.neral purpou lOCket allows Interfac

ing to nearly any personal computer with most appro
priate software. Available TTl li nes: RTTV clemod
out. CWdemod out CW·IO Input, + 5 VOC , grounel.
All signal lines are buffered and can be Invertecl
using an Internal DI P SWitch.

Use Galfo software with Apple. RAK with VIC·20.
xantronrcs with TRS-80C. TI·99. N4EUwith TRS·SO
II I. IV. Some compute rs with some software may reo
quire some external comocrents.

M.tal cablnel. Brushed al um. front. 8xl Yox6 in ,
12·15VOCor 110 VAC withadapter, MFJ-131 2.S9.95.

MFJ.12D. .,. • • Rs-DZ., 511 ... MF.£.1Dl

•

TO OIlOEIl DR fOR YOUII NEAREST
DEAlfll, CALL TOLL-fREE

800-647-1800. C.II 601·32~ 5869
in Miss. ana outsld. continental USA
Telex 53-4590 MFJ STKV

__ _rn- __

.'::.• •
•• c-. ... .....---

- --
. -

=. -
_ , n.....-.. .o" ......u......

MFJ
MFJ ENTERPRISE S, IN C. ..9

Bos 494, Mississippi Stat• . MS 39762 '- -'

MFJ-725

$ 39 95

SUPER RTTY FILTER

Ntw MFJ.1Z24 II TTY/ ASCIl /AMTD RlCW Com
put... Intll'flcl le15 you use your personal computer
as a computerized lull laaturtCI RTTY/ ASC II I
AMTOR/CWstation for sending and receiving. Plugs
between rig ancl VtC·20. Appl• . TRS'lKlC, Atari.
11-99. COmmodore 64 and most others.

Use MFJ software lor VIC-20. COmmodore 64 and
Kantronics lor Apple, IRS-SOC, Atan. T1-99 and
most other software for RTTV/ASCIi /AMTOR/CW.

EIlY, postUn tuning with twin LEO Indicators.
Copy 'nyIhlft (170.425.8!ill HI al'ld all other shifts)

and any speed (5-100 WPM RTTV/CWand up to 300
baud ASCII ).

Coplel on both InIrlt '1'111 IptCl, not mark only or
space only, to improve copy undl!!' adverse cercmcns.

SllIrp 8 pol. 170 HI shlft/CW tcUve filler gives
qcco copy under crowded, lading ana weak signal
conditions, Automatic noise limiter suppress static
crashes for better copy. '

Hanntl /Rtv'I'11 Iwltch eliminates retuning. +250
VDC loop output dr ives RTTV machine. Speaker jaC:~ .

Super RTTY
ftttar greatly
imprDY8S copy under
crDWOed, fad ing ancl wea~ signal concIltiOOs.lmprDY8S
Iny RnV receiving system. 8 pole bandpass active
filter lor 170 Hz shift (2125/2295 Hz mar~/space ) . 200
or 400 Hz bandwidths. AutomatIc ncHse limiter. Audio
in. spea~er CHJl: jacks. On/off/bypass switch. "ON "
LEO. 12 VOC or 11 0 VAC with optional AC adapter.
MFJ·1312, $9,95. 31::4xl Inch aluminum cabinet.

or Commodore 64, 4V,xl'Ax4'A Inches. 12-15 vac or
110 VAC with optional adapter. MFJ-1312, $9.95.

•
• . . . -•••• ' . I

• ••• • • • •

UNIVERSAL SWL RECEIVE
OIRY COMPUTER INTERFACE
FOR RTTY I ASCIIIAMTOR/CW

MFJ-1225

$69 95

OIlDER ANY PRODUCT FROM MFJ AND TRY IT-NO
OIUOATIOH.IF NOT OEUGHTED. IlETURN WITH·
IN 311 DAYS FOil PIIOMPT REFUND (LESS SHIPPING)
• One year ut'lClftdl1l_1 guarantee · Made in USA
• Add $4 00 each shipping/hanclling • c.n1t . !ttI
tw lnt utllO\!, ,.., 100 produeb.

FREE MFJ RTTYtASCU tCW Ill" ••
TAPE A~O CA' U f ORVIC·ZI ORW ORD ERMFJ. I~

MU ·IZM f Oil vlc·a OR"FJ.l~"FJ.l215 fOil C-ill.

FREE MFJ RIIY/ASCU/CW loft•••
INCLUDESMFJ-1228,SOFTWARE ON TAPE. ADO
VIC-20 OR C-64 AND RIG TO ENJOY COMPUTER 
IZeD RTTY/ASCII /CW. ORDER MFJ-l2281MFJ
1264 FOR VIC.2D, MFJ-l228/MFJ-l265 FOR CoM.

Most ....rulll. RllYI ASCII/AMTOR/CW Int.r
laaI urlrldlll ;lvailable lor VIC·2Q and CommOllore
64 GiVM you more features. more per1ormance.
more value lor your money than any other interface
cartridge available

S,me llllll'flcl cartridge \fIIIOI"~s lor both VIC-20 ~oo

Comrnoctore 64. Plugs inlo user's port.
CPIoou lrtm willi Yln.ty Of RllV/ASCII /CW.

even AMTOR software. Not married In one on.f)oard
software package. U~ MFJ. Kantronics, AEA plus
ot/'ler software cartridge. taPe or dis~ .

150 HI aOO170 HI stIifts on receive and transmit.
Hu IT\Irk and lpacelll/tplltl lor scope tuning.
NormIl/RfYtru swltth eliminates retuning ,
TM dual tfUlnMlll'llrk anclspacllttlYt "Ibn and

automatic threshOld correction gives good coPY when
one lone is Obliterated by aRM or selective lading ,

Eas~ . poalUvt tunlnll with twln LEO Indicators ,
N.rrow 800 HI active CW filter . Automatic PIT.
Enr 2206 sine generator tor AFSKoutput.
Shl.ldtd XCVR AFSKIPTT Inttrfaet cabl. provid-

ed. Plus or minus CW ~eyed output. FSKout.
Pow.r.d by comput.r (few ma.), 00 power adapter

to buy or exna wire to dangle or pick up/radiale RFI.
GillS'POIY PCB.Aluminum enclosure ." '/u4lhx1" .

UII your ptl'1on,1 C(lmpul.r and communications
reuiver to receive commercial , military and amateur
RTTVIASCllIAMTO R/CW tratnc.

P1ugl betMMn rKel¥tr .nd Vle-ZO, Awl'. TRS·
SOC. Atar!. T1-99, COmrnoctore 64 and most other
personal computers. Requires approprlal. soltwar• .

Ust MFJ . Kantronics. AEA and other RTTVI
ASCLI /AMTOR/CW soft ware.

CopIn,lIlhlfb .nd .;lsPMds. Twin LED Indicators
makes tuning aasy, POSitive . NormallRtvttrse switch
eliminates tuning for inverted RTTV. Spea~er out
jack. Inc)udt :; cable to interlace MFJ-1224 to VIC-20
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could use Frank 10 l/IIt in lo for Ih..m from
tile main land . iIlnd he was able 10 be o f . 11·
sistance to Yillchl. in trouble in the are. of
the CocQS K_ lingS. Thill 981.-1 him
some acceptance lor .mateuHadio oper
.11On no! granted to olher amal__.
Frank and his w, le Ann .'e biIlck in AuSlra·
lia. and F' iIlnk hal upgreded to ill lUll call,
now oo;no VI(6ACC.

InciOenlally. NIlI I VK6NE IS also tne
WIA's Feder. 1OSL Menagel• • nd he llpenl
l WO ...eeI<lI as VK9YE. operaTitlg f rom
Frank's shack, eetcee Frank leli Ihe
islands.

With the AuSlr. ll an l)OV8rnm&nt just fi n
is hing build ing a slHnllllon-doliar hlah·
securi ty quarant i"" IItation out there. C.II·
ual visi ts by . mateurs or anybody else will
be even harder In fu tu'e. ond unless we
gel an acti ve amateur posted to one 01 lhe
governm&nt departments on Ihe islando, I
feel VK9V will slOWly "iIlrt to creec up lhe
mosl -wanled list again.

As Melt>oume 10• long .... y110m ceeee
Keeling. I oTlUSI tllank Nei l VK6NENK9YE.
Pill"" VK5CGI\'VK9YB. and KIlI'I VK3AH.
whO 1000000hef gave me most 01 lhe InIOl
malion lor tlli' article.

P.S. I have jusl received word that the
Cocos Mal. 'p'S jusl VOled on their future
.nd tile vote was O\'efWheIm'ng in favor 01
integrat ion wllh Austr. ll i1l. To use ill I ypl
cal Australian eXp'ession, " Bewdy mate.
she's a bot uer declSionl"'

\

A OX expeclltion, even It allowed to 0p

erata (whi.ch I doubt). ...ould nol be war
ranled_ goItIg by l he fi9u' es given to me by
Pa...l VK9YB, Out of 2500 conlillcts during
I'Iis last stay, only 12!> sent cards crrect .
some ...lln no ,eturn postage Included.nd
some w,th only one IRe. II is worth men
tioning here lhat _ have one of the IIIgh

esl postage COIlI11 in the world. wi tll ."
mall to the states now 75 cents .net
Europe 85 Clll'lt.. Of l he resl of I'll' COl>

l aclS, he I. now getting ~ cards per
fI'lOf1th by the burea.... with a large numbllf
0 1 SWL cards.

Pemaps \I'l e . bove is due to Fra nk
VK9NYG . a Novice operator who, . 1
though limited in po_r and bands of op
eration, h.d, durlna his t w~year tou. 0 1

duty on the lo lands. 22 ,000 conl.cls
(some dupllC.t.... 01 course). 0 1 the• •.
Nell VK6NE, Frank's OSL manager. n ys
that 6.500 cardo _ e senl back direcl, ' .
gardless of wf>ether 01 no! sutlielenl re
tum posl.ge " illS incillded, .nd 7,at»
CiIlrds _e ..,t by the tJufeau. No! • bad
t all y fOl a~ Qperator. mainly oper
aling on 28 MIU witll JO.-W.tt PEP output .
21 MHz was lhere as. backup but Hldom

".0

Fra n!< enjoyed . ...nique l elat lOnehip
...i1h tile isl.nders. as the rad io lelephone
on the Is••ndll shul down . t night and
sometimes ...as not .t . 11 reli able during
Ihe day. The Islanders found th.t they

FflJnk VK9NYG er Ills o~re r;ng deSk on Cocos K&fI!!ng.

•

Mike 8ee11 V,IC!U'YX, alimilr>d IK:eroU ftoIdfN, in /lis s/lack on Co<;os: ,lCH/ill(l. Umiled 10 52

MHz . nd .00... Mike Ifill ga i fl«;/ m.ny . ...rds on Ille 6m band.

bought most of the isl ands from tile Gl...
,,1_RoIIs ' amily 10< $6.2'!> m ill ion, and at
P<<lSeflI, il is 1..,.;"11 to buy what is 'ell o t
, 1>01 hom ily estate.

Thl, year, the Cocos Malays are to be
Iliv&n, under United Nations supervis ion,
a If.... choice as to wheths ' they wi sh to
ha.e Independence , t ree association
with, or Inl6llf ilh on with Australl • . As
t""'e io much Iravelling by the Islenders
Det......... COcos Keeling and 1...." "110 and
they come ...""'" the W"'t A\lStrollon
Hellith. Dental, and SChool ltlg S'p'Stem.
the teellng lottt.t soon _ ...ill nllVe anoll...
er 370 A...ssies and permanent jurlsdi.ctlon
owe< the COcos Keel ing Islands,

Amateur radoo is a late comer 10 1_

ielillnds. ...itll VK9AJ , as fillr aa rllCOfds
shQor. Deitlg In 1956 the first 10 acti~ate

iIlmaleur " d io Irom Direc tion Islsnd,
Since then. t""'e lIave t-'I many opefa·
l ions by outsiders since none 01 the local
Malay populo tion lIiIls tillken up .mal.....r
redia. ollhough several do ope,ate CB
equipment. The operation 01 amat..u,
radio hn become . xt reffi8ly diUlcult 01
la te. however, due mainly to the,e bei ng
no tou,lst laclHt ies on th.. Isl.nd, .nd the
onl y w.y to st . y for ill s l'lOft periOd 10 to be
in~i ted 10 II.... at sotnfIOf'Ill's hoI.oH. Thlo
poses some problems as . 11 the COcos
M. I. 'p'S· homes are closely grouped I~

gethe<, ...,th' large number of TVs. brQlld.
cast receivers. cas.sene recorders. and
VCR$ (the amatl!lJ"s flighlma'.

I QUOte part of ill letter to me from Nei l
VK6NENK9 YE: " To operale .nd not
crNte TVIIOCI. or biIld neighbor rel illti."...
ShiPll-. is~ difficull in the ti~itlg area. To
...se 0VtIf 2!> Walta will get )'OIl inlO some
appliances. 100WaIlS la OK If )'OIl tee II up
with the neighbors bel oranand. lor a lew
hours operallon onl y. <100 Waite and you
will be put away. NO way w il l the Island's
Adm inlSlrator a llow you to stay If you
don 't slop making tile appliances emil
strange SOI>nds, and the Admln lsl rator's
word I. la w on reese is l. nds."

Twool the mosl acllve oper"ors of rete
_e P.... I VK9YB and Atex VK9VA. due to
jobs wi lh one of Qt..- IIO"'tIfnment teMces
which tool< them Ihrough thettt on a f. irly
r'OlJler besis. They tt.ve t-'I reasslgned
now and ." inacli\le from this oPOl. but
........ l hey COUld gel into trouble.

oee eumple of t ile problems In oper.
.htlg .mateur rad io 110m here tt.ppened
to Ale. VK9VA. Oeclditlg to get on lhe . Ir
fr om the slngle-men's quarters d ...rlng one
0 1 h is many stopovers. he l ired up his rig
late at night. only to l ind an irata neighbor
at his door. It SlIIIms thaI as Ihe Is land's
o...n 5O·Walt bfOadcast transmill al goes
ott a i, dUl lng the night .nd atarts up lirst
thing In the morning. thi s chap w. s I..~
Ing his Clock ,,>dio swllched on. with the
'fOlume t...r.-l ...p l u ll as. w.ke-up .Iarm.

YOU can im.gine *"al tt.ppened """""
Alex l i ' ed up his HF gear from l wo rooms
. ....y; the neighbor. no! being interesled
in ...... teu< radio. was l urning -., nasI)'
.nd made Ate. shut down hlo operotion.

er... VK9VC, whose home callslon Is
GSNDS, did not nave t_ probterTl$, as
he Is. son-in-l. w of theClunje$.RQss fa,..,.
Ity and operated 110m i ts casll~ike I'IQme

on Home Island. However. with the neg0

tia tions by the Australlan goorernment t l)'
ino to buy this prop8rty, you may nol hear
Cress hom there again.

Each month, 73 brings you
ham-radio news Irom around the
world. In this collection of re
ports from our foreign corre
spondents, we present the tet
es t news in DX, contes ts, and
events, as well as keep you
abreast of the technical
achievements of hams in other
countries.

/( you would like to contribute
to your country's column, write
to your country 'S correspondent
or to 73: Amateur Radio's
Technical Journal, Pine Street,
Peterborough NH 03458, USA,
Attn: Perry Donham KK2Y.

AUSTRALIA
J . E. Joyce V,lC3YJ
44 Wren Sireel
A"~ 30f8

VlClon.

A"sr,.lie

VKlIY_CQCOS KEELI NG

First diSCXMlled in 1609 by Will iam
Keeling o f the East India Company. lhese
Isl.ndS are located 2768 km nort tlwest of
Petlh, west ......SI,.Il.

The Cocos KeelIng group conSists of
two main al o ll s piUS s...e..1 smaller
Isl.nds. The main islands are West Island,
Home Island, and QirOlCllon Island, with
the ol her larger 0""1 btI lng Prison, Hors
burgh , and North Keeling. On these Is
I.nds, the h ighest point above sea lev6-1is
only si x meIers, wllich pooea !tOmII pr0b

lems .nnual ly dur ing cyclone H .son.
E.Cf!I>I "" tile Q(l(IUlling ehip slopping

Ihere blief ly O~er Ilia cen luries, the
i$l.nds remained uninhabited unlil 1825
wt>en Aleunder Hare Mtlled there. fol
lowed two years 1.ler by the first of the
C1unles lamily.

In 1686, o.-n Vielori. O'.nled iIllI of

the isl.nds' I.nds abl;we high w.t", marl<
to l he Clunies-R05s laml ly. lhereby slart
ing • fillmlly tr aditIOn where lhe head 01
the I.mily was ciIllied MKing of lhe Cocos."

When Clunies tlrst " tiled on tile"
ISI.ndS. he boul/ht wITh h im severel
M. I. ys as workers on the 11I1. nds' on ly
commodity, copra. There are now 370 di ·
tee t descendantll 01 thelle original Ma·
I.ys. a very l am lty-<:onllclous . nd happy
people who call themselves "COcos "I._
lays:' They speak both M. I.y.n and En
glish.nd fol low lhe Muslim religion.

The resl of l he isl.nds' popul.tion COR

tisls mainly o f AustrsU.", on. two-ye;u
IOU' 01 o...ty wil h one 01 ou, go.emment
departments.

Radio ...as first Introduced to l hese
11I1.nds In 191• . wtlen there was a cable
and w" etess ll tatlon located on Di rection
IsI.nd, In lhe 1940&, .n .irslrip was buill
on West IsI.nd wI'Ii.ch has since been up
gr.ded 10 take large jel airc ' an. one of
...hicl'l Is tile fortnightly commercial fl ighl
I rom Australia.

In 1976, the Australian governmenl
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BRAZIL
G"rson Rissin PYI APS
PO 801< 12178 Copacll~nll

2Q()()() Rio I1e JIIMllro. RJ
Brlllil

RECIPROCAL AGREEMENT

One dlIy belor" my IlISl 1.lp 10 t""
Unlled Sla les. .mlch ..a s on April 1. 1 ••
ceiwed a I...ephonot ull I.om Riea .do A. A.
da Silva PT2AS . one o l lh" members ol lhe
B'ali lia n Amaleu. Radio l eague (LA BRE)
s la ll, He lives In Brnl li" . the capllal c Uy.
but he was in Rio d" Janel.o lor a lew da ys
due to his job.

FI.sI o t a ll. "" paSsed on lhe message
lrom Valmi. JacinlO Perei .a PT2FA, presl·
dI8nI cI LABRE. congralula tlng 73 to< lhe
opporIllfIit}' it O"ve us. tNough 0Uf COlurm.
I(l mall" known a ,_ Itoings abOut Brazil ian
......Ieur...adio act iviTies.

The pres ident alill) wishes 10 a ' lend a n
Invlt" tion to a ll lor"lgn a utho. llies 01 the
ccunmes with Wh ich B'alll does net have
yel a reciproca l a greement to get In louch
wilh lhe B,azilla n leag ue In order 10 woO<
on tills agreement. Up 10 now. B'azil ha s
reciprocal a ll''''''''''''Ts wilh Weal Ger
~ny, Bolivia. Canada. Chile. Colombia.
Cosla RIca. Denmark. U>e US. G'UI Stil·
ain. HotIr-n I....and. Pllna~. Pataguay,
Portugal. Dominican Republic. Sweden,
Switzerland, U.uguay . a nd Venezuela .

Acc ord ing 10 Brazilian la w. ilia nol "I ·
lo wed lo. a fore ign c UI. e n, wh ile In B.azil .
to hava or use a ny com mun ic a tio n equip
ment lI the cou ntry 01 wh ich he la a clli'e n
doe$ not hOI.... a reciprocal agr~1

wllh Brazil. Transg.essing Ihi. la w will
' ......1 in Ille confiscaliOn of lhe equip
menl. t"" oetenliOn of the viola tor lor one
10 Ihree .,......... or hiS banishmenl Irom lhe
counlry. All inquiries and genera l COtr.
spondence 10 lhe league should be ad
d resSed 10 lhe a dmi nls l ra ti.... headq ua r.
ters al SCE S ui. T.echo . , tete I·A, ooסס7
B'asilla. OF, B.az il. O' to PO eo. 01.tXlO.,
ooסס7 Brasili a. OF, B.azil. Telephone: (061)
223-1157 or (061122f3..05(U.

EUGENIO'S FIAST CAY

Thil happened in the cily of Fotla lela
a nd was reponed by AmericcI PVNBG:
wt>en little baby Eugenio was born on De
cember 8. 1962. IIObod) cou ld imagine
Ihat hi' Ii. st c ry would be I.ana milled on
lhe air on a Irequency lull o f 1.lends 01h is
mOlhe r, Ma rla PT7LB, When Ma rla arrived
at tlla hospi ta l to have her baby, at a bout
• ,00 a m, lhe onl y reeen ava ila ble did nol
have a Te lephone. so l he decided 10 keep
wiTh her lhe 2-meter hafld.held equipment
to get in louch wllh "'" husband; he n.d
had 10 ret urn 10 lhei, home to s la y witll the

01"'" children. IfIIho "-d .emaine<l siolrolOino-
Ac c o .ding to he. docto.s , B.aga

PTTWFB and Laza ro PT1HP. lhe baby
would be born at a bout noon. How........, 11.1
about e ight o'c lock In the morning . wh ile
spea king wilh her 1.lends on Ihe I. eq ue...
cy, she le n Ihe llral hurt . and a few m ill'
u t... la t... lhe firal c ry o f Eugen io was
Ifansmilled on The a il and hea rd by a ll
friend. IfIIho _e on lhe frequency.

WIT"""" a licerlse. Eugenio had to linlsh
hi. ll ral l,ansmissiOn a fe.. s.ecoolds a fler
Ina Deginning, and tllen na wenl 10 his
bi,U'Iplace for s leeplng.

CWP AWAAD

Issued by CW Petrcpons. Ihe CWP
aWllrd ma y be oblalned In th.ee dlll e.enl
c lasses. Conlacts eligible: only I_ay
CW mode. after DrIcembet 1. 1983.

Class I-Work 10 BlUilian Cities p1u. 2
conlacla wilh CWP member l or dele
0"1....

Class II-Work 20 Brazilia n cill... plus .
conlacls wilh CWP members or del...
ga tes.

C lus II I- Work 30 Brazilian cntee piuS
6 conta c ls wifh CWP members 0 ' de le
gatee.

One CWP member or delegale may be
logged more than onoe. but only il _ ed
on d ill",enl da les or bands.

SWL; same rule$.
Na OSL onl y GCR Fee: 1 IRes. Ma iling

address: CWP. PO 80. 9(M1S, 25600 ~
troootl., RJ . Brazil.

C WP membe.s : KA 9K UH. PP2AOV,
P P7JCO. PT2ACZ. PT2GK, PT7WA: PY1. :
AFA, AP$. AYE, "-ZG. BPA. BVY. CC, Off.
OK. DMX. DRW, OWM. DYO. EBK. EBN.
ECL e WN. J F, KT. MIT, DB, PL O N. 00.
RD, TBW. TG. UBS. URO. UTZ. UUW. UWI.
VEC. VMV. WXU. YOC, YaY, ZFF; PV2s :
AC, IL, KQ. MC, MT, ORW. RlQ. RRC>;
PV3CJI , PV3MQ. PV6A MJ .

FEDERAL REPUBLIC
OF GERMANY

Han. J $t;IIalA DJ88T
Hemmat5/{joid-Ring 11~

06000 fran/{furt 50
Federe l Republie 01 Gfttmany

IAAU REGION 1 CONFERENCE, lila.

The IARU Reg io n 1 Con lerence , 198• .
toot< place Irom April 71h to 131h . In
Celalu. Sicily. Bac k In 1961. the lilISl Re
gion 1 Conlerence. In Brig hTon, UK. had
YQIed lor Italy by a p1uralily.

During such meet Ings• .mich a.e held
......"., Ihree yea,s . lhe I'I'IST>ber ne liOnal so
cieti... agree democral ica lly to ImportanI
decis ions a nd suggesllona lor Ina lulu,e
That meana Iha T sing le-na lion Inlflfesls
ha.e co be com bined o n a level whIc h il
a c cepta ble lor eve ry member. In Ihe VOl·
ing. eecn nalion ha l one vote whethef II
has 50.000 """-s (as lor e.a mple . I""
DARe-Deulscher Ama t...,. Radio Club)
or only.a.

Very oflen It>e negotia lions are e . 
I.emefy difficu.1 a nd many resull in a CCIf'n

promise. So not seldom discuss ions 14181
unlillhe la le nighl. The ofllcia l language
01 lhe Con l...ences Is Engl ish. a nd proce
dures a re parliamenla ry p,ocedurel a c·
cord ing 10 RobefTs Rules,

Th ree com mill eel Wafe sel up In 198 1
10 repon Ih is yea •. Committee A is dealing
with s hort wa ve and administ.ation sub
jects. COmmlllee B WIth SUb;ecIS C()no

ce<ning VHF/UHF. and Comrnluee C "';Ih
lina nc ia l subjects.

As a lrea dy """'lIoned. some . mall
!eam s had to be tounded (besides lhe
Ihree commitleesl lO handle negot>lialiona
success lully, Tha I means thaI a nal lonal
socie ty want ing 10 b. lng its inle .e$\s 1'110
se . e ra l l ubjecls has had 10 have number
01 delegs tes 10 spree d a round,

A g .ea l dea l 01 preparationa l woO< is
done by these leam. _HF WG (High F••
quency Work ing Group). VHF/UHF WG.
and other leamS- ln Ina time bet_
conlflfences. Bul Thei. l uggeslions a re
not binding because not ......"., nel ion's In
le , e l lS have been , e p .e ae nled. F o .
suggesliona 10 come InlO lorce, It>e whole
con re re nce has to ag.....,

Th e exeecnve c o m m itt e e ha l s ug ·
ges ted c hang ing th is p.oced u.e to Int.<;
duce written voting so tha t dec is ions also
could be made du.ing the th .ee-)'$'I ' perl.

od bel_ conf...enc.... DARe supports
Ihll prO(lOSaL

In a IUl u.e column I will .epon on r.
luns. tlul ~ may be inl...ersled in 01"'"
mailer s under disc ussion,

eeeecee 01 Ihe Inc ....s lng numbers 01
OSl ea rds. we think It a dvisable 10 p.<;
pose a steocaroteencn .egarding c a ,d
Size and address f ield , (Na l u.a lly it will
lake several years until lhe Slanda 'dS
ha ve become comtI'lOn use.) Simila , e t.
lotI s low. rds Sland8«flzatlon he ve been
...- wllhln lhe lWO OIher .eg;ons. Ac·
COtding to our e .perlencea. _ Inink a
posllbl. comp<omlse WOUld be: li.e 9 "
1 ~ cm, we ighl 1 90-~ grams/$qm . ad
d .ess In Ihe 12-mm leftover s pace al the
e nd 01 the OSll lor " 'I .uloma tic handl ing
01 the c a ' ds).

In a dd ition. we wa nt cons ide ,ed a dd i·
tional regional Sublldles 10 o ur loca l AM
SAT orga nlzationa. We also Suggesl Slop
ping unnecessary use of s pecial prefi.es
for eech and ewery IllIng Further. _ .p
peal lor reflect ion upon the e.lsllng RST

s~lem lor an ""..... wa y 01 ev.lualoon.
aRK e .pres$ed ""R 1-5" seems 10 be sull,·
clent .

It ill. a lready known Iha l ASGB (U K)
wanls a c hange ctme bandplan within the
28-MHz band. RSGB Inle nd s lhe Inleg.a
lion 01 an FM·,epea le r ra nge, SSA ;Sw.
den) P'01X9 9S producing and publ ishing a
corovnunicalion manual to improYe .adio
disclpll..... Also lhey .uggest a coord,na
lion of lhe inlrude< monl loring serviCe
wllhln Region 1.

Accord,ng 10 .esolUlions of Region 2
(A......,ca ) a nd Region 3 (" s ia l conI....
ences . a u niform OTH·loca lor syslem
seem s 10 be poss ible now, AlSO, there a 'e
suggestions to reduce Ihe 2. -hou r c on·
test s to 12 hours and e venlually 10 ho ld
Iwo conles1s on t he same weekend,

GREAT BRITAIN
Jefl Maynard G~EJA

10 Cll llfc!lfieids
Widne. WAS 9RP

Ch"shire
England

THE UK SCENE

Bend occupancy is a problem to .mieh I
have .el....ed In previous col umns in eee
nec lion wittl Ihe netI(! 10 conli n..... 10 use
the H},meter band d uring periods whe n
pro pa ga llon is poor. Most peop le s eem to
a cc e pt the poss ibilit y of such bands be
Ing lOSt 10 bro adcas ting or 10 CB II used
only once every 11 )'$'I" or so.

Howevef, lhe r>eed 10 derf'l<)nSl,ate Ihal
ama1..... a'locations ar. no! a wasle of val·
uaDle spect rum ia not conh ned 10 I'1 F. In
deed. lhe pressures I.om Ille likes of land
fT'IObjle PMR (privale mobile radiO! a nd mil·
itary users In The VHF and UHF bands a 'e
probably much g,ealer than those • • perl.
eneed in the lower frequenc ies. Al le a s l
th is seems to be Ihe c a se In Ihe UK

The need to occupy Ihe l .2-GHz band to
ensu'e thlll it remains In lhe a ma l....t aero
vic e was a major mollv" ling laclor In re
eenl a pplicalions lor a mal..... -televll ion
repealera in Illls band. Uce n leS were duly
oranled by Ina Departmenl 01 Trade and
Indus lry (fhe governmenl departmenl r.
s ponsible lor Ille Amal....' ServWeI in ea.l y

'''"These a.e lhe flral s uc h licens es 10 be
is sued In Ihe UK a nd It II hoped Iha t Ihey
will have a s ignif ic a nt impac t o n amateur·
tel.....islon a ctivitie s. By the time you .ead
Ihis . lhe in itia l I i"" .epea lers a re e .peeled

10 be QPeI'.tionaL The callalgn, Iocallon,
and channel f'IUITlbel' cI eech is as follows:
GB3GV lleicesler) and GB3UT (B.altl~

RMYl ; GB31V (lulon~ GBJUD (51""_
T,ent). and GBJVR (Worthing):' RMT2.

The Ireq ue ncy a lloca t ions (in Mega ,
he.lz) lo r the IWO c ha n ne ls In use a .e II

s hown he ,e:

Vision In Villon OU!

RMTl 1276.5 1311 .5
RMT2 12"9.0 1318.5...... .....~
RM Yl 1282.5 1311.5

RM" ress.e 1J2. S

The repea ters ~"Iing on c llannel
RMYl will teceive bOlh AM "nd FM signalS
but will , e ra d ia le In AM , Repea lerS c per
at ing on RMT2 will rec e ive and "ansmi l In
FM only (Ihe sound freq ue nci e s snown
a re lor AM: FM s yll.....1 will utilize a
&-MHl sound aubcarrier).

Vision lignall a re 10 be~ine. nega.
lI~ng with positi~ng syncha. All
FM slgne ls ar. limil ed lo a deviaTion of 8.S
MHz ....,Ih CClR pre-<Jmph..ls (a nd I""'...
lore " mila r 10 UK PAL broadcaSI sIan
da.dS). With horizonlally·poIariled a 'l l.....
nee, repea te rs will be ectrvatec by the
pres enc e 01 a va lid vcee s ig na l a t t he ...
c el . e. input

The B.i lish Ama teu r Te l.....ision Club op
...a l..... a ' ecorded-announcement servic.
giving delalls 01 a ll aspecls 01 lhe ch.lb·.
1_.Soon aclivi tles_From the US. Ihis can
be called on ... l53Jl6Ollt08 Please note
Ih.a. I i1m nol a TV enlhus,asl a nd lnere
lore unnol oblige w, ttl any more informa·
tion iI anyone Is Ihlnking 01 wriTing 10 me
on the subjec t!

BARTG

\ 980( Is the S II.e r J ubilee o f lhe B,itlSh
Ama l8l/f Radio Teleprinl... G.oup IBARTG)
whose Quart ...ly news letler provi<l8S a
wealln of ,nlorma hon lor RTTY enlhl!"
siaslS land lhose inl ...ested In FAX, AM·
TOR. and data t. a nsmlsslon}. Delaill of
BARTG mem bersh ip. publications (In
CludIng RTTY Tile Euy Wily). a nd prod
ucts llncluding PCBa, e lc.) c a n be ee
tained h om Jotm Breedie G6MOK, 161 Tu·
cor Road , Hayes , Middl e se . UBJ 200.
Engla nd. Ple ase e nc lo se a n IRC o.,wo lor
,e lurn posla ge.

BAEAKTHAOUGI'1

Following my previoul comments on
brea 'lhrough in I"" 2.......1... a maletlt band
I.om Tna ........ly~egaIIZed caDle TV in lhe
UK. n seems tnat problems may a lso cc
Cu. wilh pillns lor Di.ecl Broadcast ing by
setenae lOBS). The BBC has been given
gove rnme nt permls l lon 10 begin Iran smit·
t ing DBS l igna ls in 1985186. "nd m a nu l"C·
l ure .a sl .ea dy a ' e lool<ing at domeslic re
ceiving equipmenl ,equirernents.

The Eu,opean DBS b a ndS will be
a round 11.7 G Hz and designed to< 'ecep
lion wllh a l .......Ier...,iameter d ish . Such
I'Iigh l.tlQU8f'lCies requl,. lwo ;.Is. lhe I,rs l
allhe dl,h llself a nd I"" second on lhe_
top. Tile equl pmenl manulactu....·s corn
mi ll...... BREMA lBrilish Radio a nd Electrl·
c a l Manufa c lu'e.s Associa tion). ha s ....
le Cled Inlli,,1 inle.medl" le I.equenc le s
aro und 1.2 GHz and 1•• MHz.One Ca n JUIII
ima g ine l he probl 1 lor Ihe .verage
punl... Trying to recer very low level DBS
signa's In the presoence of h lgl'l1Xlwer . ....
a leu. s laTions ope<at ing lquile legally) a l
tre tee.iving s r,;.lem·s j.la.

Thes e p,oble ms h8ve been pUI 10
BREMA not only by lhe ASGB tlul also by

the IBA llndependenl Broadcast ing A...
tho.i ly _lhe UK commerc ial TV operlllor.)
and the OTI (De pa . tmenl 01 T,ade and In·
d us try). Some sense has preva iled a l 1.2
GHz a l lea l!, w;lh a proml le of a rethin k.
How_. BREMA does not accept, per se.
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,
pholOCOtly 01 these IOf l helr f lies. In l he
fIW!f'll Ihal you WOUld be II res idenl lew
more Iltan 90 ~ys. IheO a fu ll local VS6Il·
cens.e would be laaued, These privileges
are granled 10 all I~ holders I rom
c:ounlries wi th which lhe Unil fKI Kingdom
I\as reciprOCllI all'-'*'l.

Duong tIM! liflll wee!< 01 Fetwuary, I had
lhe pllvilege 01 opeI.ling once more in
Macao. and in fOUf days 01 QPl!faling I
made 3360 asos., all on Sideband. Wll h
Ihe help of my host. Jose Sousa ir>OW
XX'HlWt, we pul UP dipOles on 40 and 80
metl!fs, and trom the pileups On lhese
bands there i. plenly o f scope fo r more
operatln9 from Macao! LooI< out for a Jap
anese DXpedltion to Macao for AuguSl
10th to 20th appro.imalely,

Inlerestingly enough, et l it is wf ilillg,
nearly two monlha an... lhe _I, I Itave
'eceived only just ovet 700 OSU. F.om
Ihis I am al,.id 11t.1. Iof of people will be
sending lhei, (;lI.ds 10 a rooroexislenl OSL
bufeau. As is usual. lhey probably"';l1 """
up in lhe Hong Kong Bureau. Although I
am a member 01 H"RTS. I can hardly in.
tsct my OUlgoonog CR9 Cltrds on lhem.
Whal il lNily .mounlS 10 is l hal educa,
lion is needed by teu.. wor1<inog OX·
pedi tions. All ha expenses suclt .s
transportation. holels, a SL cards. and re
pairs to any equipment, in my case, to the
IlOrrowed lin"",.

So lltere ere cons iderable outgoings
which hope fUlly can be partl y o ff set by In
coming a SL cards wilh 'elurn en.....lope.
and pcst aqe. Thanks to American ama
teurs who normally enclose a "green
Slamp" and Ausl ralians . ··blown .'amp."
I Sflall just aboul break fIWlfI, Dul whal do I
do wil h all lhose cards sent "';a lhe
bureau? Two percenl of the cards .....
cei-' d"ect n.a... no enW!lope or fel"'"
postaoe. I have lOClually spol<en .ince 10
........10/ 1'- tan. slalions, and "';Ir.
OU! exception lhey ha... solbseqt oently senl
..,e l ~ ... and posl., They had in-V
case just noIlhOught MIouIlhe prol)I$"ns at
tM other end.

I ha..... worl<ing as VS6CT over t fle last
mree y6lIr •. mllde over .w,OOO 0S0s, and
because of the problema WIth QSU ng, ee
tabusbec two OSL Managers_one In
Japan (JA4ENq and the other In England.
If I had nOI done $0, It would have brOllllhl
into piay Ihe law 01 dlminlsh;ng reI urn.,
for as Ihe cards foiled ill I wou ld Ita....
Spenl less time on lhe air wlt i l., l i l l inog
them in. So whal doyou. the rea<lef, wanl?
If you wanl lhal V$6 Of. for Iltal mall.,
any rare card fOf YOUf oxec. please ..x·
pect any r... OX stalion 10 l\lIY8 managen
MId always S&f'Cl • aetl«ldressed ......

of tt>e l irst 10 work there wilh a IUII-$lze In
VOltIed _, witlt 'iflf'1 good r""ults, &.s'" ia
allle 10 tfansmi l 300 PEP ;rl(lUtiB class II
cens.e). he g,lW! • 101 of people II f'MtW one
on l he 100 baM

T04.Iy. 1l'1li sl.,1On in SV1JG's aTH con
sistsal II Y_u FT·t02 HF rece;v.." a~
TfOfl M......2500 B ilIffiP. ilIfId a .....,hl"~
luner. The .m8fV\ill Is a I ele"",,~ Cush
c.alt for 11).15-20 meI&fS; d,poIes.nd_·
licillis are used on the low bands. Few VHF
and UHF. Cli ff Is using a Yaeau FT...aDR
and FT'780R, and lh.. anl ennas .,e. 1. ....·
emenl KLM VHF and a l~emeol F9FT
UHF,

Cliff was . 1 the Dayl on Hamfesl ln 1981,
and I hope ttlal I wlil be abl.. lo join him for
a planned l rtp in the near future,

HONG KONG
p, J, W..._ V$6CT

lOA Bornr.."wre> HO</se
gl l"'ghfon Ro.d
Hong Kong

Since Ihe advenl of t...... class B (110

code) license In Hong Kong, we 00.... have
over 100 enl hus las tic VHF operator •. A
few are operati ng on si ~ melers and one,
VS6XLA.ls now on salelllte, The HF ucen
sees don't seem to change 100 much; as
fast as f'MtW arrivals gel on lhe ai., old one.
lea..... By the very nature 01 Hong Kong,
we do IJ&I quite. f...... expalrlales who
come fOf two Of mo.-e years only, HF tlcen
sees alSO numllef afloul 100, .llhOuQI'l
tile<.. are -V I...... acli.....

One 01 t..... majof problems is linding
suItable .eeorr.,l(l(Iation in Hong Kong.
whe<" higIH'H apartmenl DlOcI<s OIollf",
ale, each Du,ldong normally l opped by a
crown 01 UlOfnS of TV antennas. eecn w,ttl
its own broadbanded ampli fiftr!

Soc,ally. 11\9 locats and e.palrlal"
meet each Tuesday evening allhe Ce ble &
Wireless Sports Club. Caroline Hil ls Roed.
in t ne dlslrlct 01 Causeway Bay on Hong
Konl/ Island, This Is very close 10 my
home, and any yisiting amateurs a'e wei,
come to Yislt me first Itelephone 5
7723t3, belween 5:30 and 6:30) befor.. go.
;ng on to the Club.

VisilOfS to Hong Kong who wislt to op
&fate Cltn obI.in a license 10 do SO In 30
mlnUles UPOf' .pp1icil1tion et lhe Posl 01·
lice! "II thai is fequired is 10 show YOUf
ong,nal IICe<'lH .nd passport and haW!.

•

•

hoo..d, OXinog was M>melhlnog unl<rlOIO' n a
few yea.a ago ....ith l he e'cepllon 01one or
IWO people, but 0W!f lhe lasl four yea~

more end more new a..... ,eu.a ha.... joined

a amall leam ae<iously ill'fOlY8d "';th the
HF banda. Nowadays lhete a'e more l han
15 SV amaleut'S -.no a'e lOClive almost
~ily

So. I'm atal1inog lhe pteaenlalioo with
ClI" SVIJG. who is li kely 10 be one OX",
weil-kr>OWn WOI'ldwide .nd prObably lhe
moal .Cll .... SV amateur dUring I"" l.st
.nd lhe presenl year, You may erec h.....
he.rd him transmil\lng Irom MI , At hos
bac k In 1979 and 1980 end from SV5 and
SVg quite a re.... ti mes during the last 5
years

Cli ff, ....ho is now 32 years old, Is living in
Ekall. some 15 miles north of At hena, in a
place ....hreh wa s chosen very c.refully
wil h anlenna inSlallalion in mind' He has
already s-band oxec, WAZ, WAC, and II

very good SCOfe in phone.nd CW oxec,
.... pret.. 10 wo<tr. sse and (:N, and in
a lew ~ys he "';11 Iry I"" challeoglll 0/
..... fl'lO<Je (RTTY) "';11'1 IllS CQi ..modole 60'--01 COUfH, Ihings wer.. IlOI so easy
_ Cilfl slarted out. In 1918 he w85 uS
ing a T5-52O and dipolea on all bands and
he managed 10 wort< rllO<fI lhan 200 coun
tries In less lltan a year and a half , CIi"
alllQ takes part in a lot at contestallk.. Ih..
CO Worldwide Conl..st, Ih.. WPX, Ihe
Scandinavian. the All Asian Contest. and
many others. Wlten 160 melers became
ayailable to Greek emetecrs, he was one

GREECE
1,Ilmos Da""'da~is SVIIW
Box 23051
A"'.."s 11210G,_

Sl arlinl/ with this column, I ....ould li ke
to presenl to you some ollhe SV hams of
whom you may have heard 0 ' e. en tal ked
to on the bands. As I h.-e already men·

a problem at 1.... M H.z and inaiala on more
Intorma lion belore making .ny dlange:s
10 Its proposllia. A wor1<ing pal1y has
t.........ore been HI up itypicllily Brit ish ap
PfOlIC;hI to meaS<lre the '-Ia of screen
Ing l !\al (;lin be lIChle'Wed in prlOCtice and,
p<esumably, t......efor.. decide if break,
IIlfOUgl'l mighl occur.

lI.mlIteur signllia .'" Irkely 10 be I"" only
aource 01Slrong rf slo"llia in the domestic
env"onment, and n ..-na to me, and I

lIlISpecl to the RSGe, Ih.1 eREMA'a . W·
tude ia somewtl., negall ...., Rathe< Ihan
seeking to $C'ean against signals that will
be • p'oblem, why not simply choose an
inlermedi ate lrequency In another part of
l he spect rum whe' e Slrong rf Is nOl like ly
around lhe home? As II amateur slal ions
do nol ha. e enough ptoblems.

Clill SV1JG. , hIS OTH. PM!p W......., VSOC f ,
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$89.95

• Frequencyaccuracy, ± .1 Hz maximum - 4Q· C to +85·C
• Frequencies to 250 Hz available on special order.
• Cont inuou s tone

BURST TONES:
1600 1850 2150 2400
1650 1900 2200 2450
1700 1950 2250 2500
1750 2000 2300 2550
1800 2100 2350

TOUCH-TONES:
697 1209
770 1336
852 1477
941 1633

TEST-TONES:
600

1000
1500
2175
2805

TE·12PA

67.0 XZ 85.4 YA 103.5 1A 127.33A 156.75A 192.87A
71 .9XA 88.5 YB 107.218 131 .8 38 162.258 203.5 Ml
74.4WA 9 1.5 ZZ 110.922 136.5 4Z 167.96Z
n.OX8 94 .SZA 114.S 2A 141 .34A 173.S6A
79.7SP 97.4 ZB 118.S 28 1462 48 179.968
82.5YZ 100.0 1Z 123.03Z 151.4 5Z 186.27Z

TE·12PB

• Frequency accuracy, ± 1Hz maximum -4Q·C to +85·C
• Tone length approximately 300 ms. May be lengthened,

shortened or eliminated by changing value of resistor

~ "

,--9COMMUNICATIONS SPECIALISTS
426 West Taft Avenue, Orange, Californ ia 92667
(800)854-Q547fCalifornia: (71 4)998-3021

Stuck with a problem?
OurTE·12P Encoder might be just the solut ion to pull

you out of a sticky situation. Need a different CTCSS
tone for each channel in a mult i-channel Public Safety
System? How about customer access to multiple reo
peater sites on the same channel? Or use It to generate
any of the twelve tones for EMS use. Also, it can be used
to access Amateur repeaters or just as a piece of ver
satile test equipment. Any of the cress tones may be
accessed with the TE·12PA, any of the audible frequen
cies with the TE·12PB. Just set a dip switch, no test
equipment is required. As usual, we're a stickier for
1day delivery with a full 1year warranty.

• Output level flat to w ith in 1.5db over ent ire range selec ted.
• Immune to RF.
• Powered by 6-3Ovdc, unregulated at 8 rna.
• low impedance, low d istortion, adjustable s inewave output,

5v peak-to-peak.
• Instant start -up.



10PfI with e lll\ef 2 0( 3 lACs 0( a "gleen
stamp"

One olh&r ilSpect of operat ing f. om •
la lrly ,a . e one Is tl'l4l di llelent way one haa
10 deal wilh tl'l4l pil....ps. TheJapa neae a'e
• uperD; you nave to call OIlly one or 1-...0

leU.... or WOfll by prefi~,,* a nd all other,
~MC1 QUi~ unlil you !\aWl WO<I<aCI tl'lat . ta·
tion; they _ 10 know inStinctively that
lnOIe people ca'l and wilt be WOflled that
..ay , wr- _,ngJapa_bypreli~H I
have WOflled 5 a mi'lute. bul thar s Quile
hard go;ng. Europelll"lS _ -.> 10
IHm, and lhe only ..a y I have loul>d 10
WOflllhem is by ceu area.s , bul still youge!
the br"~tlIs: "ORZ," "how .bOut 3.R

·'wn a !". YOU' OSl inlonnilt iOll," e le., In
SINd 01 SPMK!ing Ii.... or I.... minutH
IISienillQ.

Americans now seem very ha ppy to
wO(~ the last leUef 0 ' thei, call. which I be
lie~e WilS int'oduced by "U ncle Bill"
W1PHO on thtt lamll y hour. This wo.ks e ',
t reme ly we ll. a 'ld I have lound a VQry sa lls·
' ac tory ra to 01 OSOs achievable this way.

73 o'ld good hunt ing,

INDIA
J,mmy H "" s try VU2U
"Hormus R_6/1l Floor
16, Petry ClOss Road
BIInDta, BomNy-400050

""" ACTIVE AMATEURS OF INDIA

Indla'l arnal""'" ha.... been dOong Iota
01 act,Wl WOfll. like providlllg emefgency
eomITlUnicat ,on al Morvi where a dam
gave way ~ llIing lots 01 people, help;ng
""""y year tl'le Hlma laya 'l molor..:a, ,a lty
wrllch s ta rts Irom New Delhi a nd goes up
to 16,000 'eel on the Hima la ya n Mou'l '
talns, and provldif\Q the o'lly II'Ie 01 com·
munlcalio'l in Gujarat a nd Af\dhra Pra·
desh whic h gets hit very etten by cyclones
a'ld yery heavy rains and trooce.

Aile' wa tch ing whal th e amateu ,·radlo
OP8ralOfs 0' India are doing '0' the public,
01,1' gOlf(!rnment stalted ta king interest In
oor world·famoos hobby a nd has ta ken a
VefY bold Sle p I Ihin k no golf(!rnmen t in
this wOl ld ...... has

On Malch 11. t964 . when If\dians cere
b,ate the Hob F'*'t l~al days by Ih,owlng
olU...ent c olo.- ely,*, on eaCh Oll>ef , our
pernment made amateuHad,o 0PfII'
atOls' loves lTI()fe colorful by waly;f'IQ cus
tom duly 101 wileless apparalus, accesao
fles. • nd componenlS. *'>en imporled by.

IICOlnSotO .lIffio..mateur oper.tOl . up 10 a
.alue " mit 01 As. IO,OIIO (lJS$IOOllI in a
hnanci.1 yea'. per license, subjecl to cer·
la,'1 condltlORS. A 'ed-letler day not OIlly 1'1
the history o l lnch. n ama t....rs bul also fOl
hams 'round lhe woorkl.

We India'l hams do know lhal _ ar"
a r.ort of 100Ilign exCfla"""" but stili ou,
~...........t values aervices g,ven by ua , I
hopIllhat all my brother and sister hams
will ~eep up Ihe good s ta nda 'd 01 h.....
ming 1'1 I""ia a"" will not ac' In a ny way
which will ma ke oor goove mment thi'lk 0 '
ua in a d,Uerflllt way nex' yea l wilen ttle
'lew Import policy is made.

Am.I"u' ,adio Is coml'lg up ve ,y rapidly
In India due 10 the ha rd work 0 ' our educ a·
lional groups which a 'e spa,ing no effort
In running classes ,ree 01 any c harges 101
.mal"u' ra dio. In India we have . aclence
Cflllle, 1'1 moSI 0 ' Ihe 'Sta tes which have
enough spac" and means to run suetl
c l.sses.

In Bombay we ha .... tile wel l.J<nown
Nettl u SCientrl Center whiCh has Nn ham
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classes alnce April, 1978, and Iota of s t....
de'l ta Irom local sehOols as well as wOf1<·
ing a nd IIld,.. people from .11 clas..... 01
lilt "".. takart ad'r.I'Itaga 01 It. Ona 01
t,,*" was COtnmandllr Mod'\' wfIO I' 75
yea's old and has jU51 gotlOln hiS Ilcerlse.
Tht' classes . r" held In Bombay 1...lce •
..._ , ...her" I I.ke Mor.. COde .nd
VU2MPN I.kes l heory. II l. kllS abOUl 20
_ s 10gll! one 'llady for a G,"" 2a ....
(.... ich la • Naric<'! e xam) _a the 51 ....
der'll has 10 copy Morse COde a l 5 wpm and
have a lin"" knowlt!dgrl of IIlIfIClronICS.
Once the Sludllnt gets ltis Grade 21icerlse,
he goes on ItIIl .ir on CW on all the bands
and ""IS some good hams who help hIm
'0 increase his MOf$Ils.-:l UP 10 12 wpm.
Then wilh a litlle 1nOI" lheory. he goes 'o:w
hIS Grade I exam.

Th"'••re m.ny active clubs i'l Indi a
Ih.t lak a keen In'erest In ge tti ng s luderllS
,.ady 'or ham e xa ms. To na me a '8W: th"
Ama le u' Radi o Soc iety 01 Ind ia i'l O" lhl,
th e Radi o Elect ronic Society 01 Ifldia
IBombay>, the Bangalore Amaleur R.dlo
Club, and lhe Andhra P,a';"sh Amaleur
Radi OSocie ty.

India n hams a r" meee up not o'll y 0'
OMs , bul YLs and XYLs also. ThllY are ee
Ing Quile a lot 0 ' OXing a nd II brl'l ga. "111"
ORM inlO ItIIl OM nte a s some OMa half(!
to cook ' tIIli, own brea klaats wherl ttlll
XYL la h.y;ng her sked with . nother OM;
Ir a also interesting whIlrl a'l OM oaa a
bedroom stt.ck a l>d has a aso w,th some
Yl and has 10 answer a QuesiiOIl lik",
"Wha t is this woman dOong 011 ,he a" so
lal" 1'1 Ille niollt?" HI. ThIl poor XYl ....y
not be knowing 11\81 ItIIl Yl ..ilh wt>om her
OM is la tking is lar .wa y In W~and .nd il
Is oeoo IocaIllime' Hi.

II ....",.Id be a grand idN illhe YLa/XYLa
....",.10 start a "kilchen net" .nd , I.rt
a.changing good recipes. Aller tl'l4l nel,
the YUX YL could run i'l to lhe ~ ilChen to
Iry tl1e new dish a nd Ille OM could opera'"
on ' I'le band without a ny XYL ORM.

Tl>efe a re many XYlJQM ' eams coming
up he," a nd some 01 the f.mous are
VU2 FCIC P, VU2 KTIWW, VU2G IIUG I,
VU2 NNNfNYL, VU2MYIMY L, VU2G DGItlia
XYL/hls d aug h le" a nd VU20VPICVP,
These e ,e jus t a lew, a s every day 'lew
o nes are coming up,

Now slowly 01,1 ' ha ms are getting ma ,l·
lime mobile licenses, and the re are a rew
ope,atlng from shipS; VU2KZ, VU2UOO,
VU2HS~ VU2LNN, a nd VU2FM8, . nd II la
IU'llal king to 00' OWn boys Irom OX land.

Tllefe are ""'Y fe w hams on RnY_ at
lhe moment, just two: VU2VI M (OM Virnal>
."" mysen. _ that ttlll imporl la . ,.
lowed. w" may find lnOIe hams eoming up
on th iS modfl,

On OSCAR lhere is """'" _ done by
one, VV2RM• • nd lie put India on ItIIl ....p
01 ..llIllIt" communication. I .... a lso ee
Ing my besl a 'S AM SAT .rH coordln,"or,
bul _ ere not able 10 WOfll OSCAR 10 as
_ are not a llOwed 10 Iransmlt on 70 cm,
bu' _ a,e now a...a lt ing lhe licenM.nd I
am s ure wery '5OOfI Indl. n hams .-ill be 011

OSCAR 10.
la'Sl bul nol least , tile permission 10 op

er.' e lhe VV1 lrom Laksh<;leep came as a
surprise to a ll lhe ham'S OWN ' he world,
and Ir" llll g'oups opera 'ed IOf 15 days a t •
lime , The lasl g ,oup led by VU2G OO did .
wonde rlul job a nd I thin k now hama
'round lhe world have worked VU7 on a ll
lhe live bands.

I a m Sure with a ll th" encoura ge ment
given by Our govern men' flOW , India will
not be a 'a'e s tatio'l in the world a nd the ,,,
will nol be more complaints thai If\dla 'l
hams . 'e bad OS L"rs as now w" ha ve
another OSl bureau wh ich is . un by me on
beh.lf 0 ' the Federat ion 0 ' Amateu. Rad io
Soci"llf!S of India wia Post Bo. 8538, B0m
bay 400026. India. This bureau is giwing
service 10 eaCh and I!Y'I!rY ha m ',ound U....

world froo 01 any c ha rges, All e.pe 'l lSa
for runnif\Q tbe bur".u have beIln COVllred
by IhIl Federal ion fOl lhe lasl 15 yea.., I
am I" al happy wnen I hea' Illa l llOW hama
a ll OWN are h.vlng no prot>tema 1'1 ""tIIng
Il>dia n OSLa; it gives me ,eal pleaau' e lhal
my worlllO( lhe lasI 15 yea,s ..as usetul lO
everybody. I .m -V toa""ful my F.....
lion has given me cooper.11on In runtllng
IIMl \)Ureau.

ISRAEL
Ron Gan" ~Z4MK

Klbbu'z Ur lm
Nftrf'ev Mobile Pos' Ollice 85530
Is ra el

THE ASEAEr HAM FEST

Fo r the past 35 years of lis history, the
Israel Amateur Aadlo Club has held onty
o ne na l iona l get ·togeth", • yea r-'he an
nua l ll"ne ral membersh ip . .."mbly 01 tile
association, Isra eli la w stipula t... that . ll
registered nonPfOI ,t Ofga'liza tiOlla must
half(! one such meeti ng a year to lIlecl oW.
cers, a nd IIIe decl.'ed pu'pose 01 lhe
IAAC a nnua.l assembly was to IUllill IIMl
1"lIer 01 tile law,

Ooer IIIe years, our na tional associallon
hn grown lrom • h.nd'ul 01hlIms 10 0'Wllf

700 members_ In 'acl. lhe yearly ..-ling
gr" w i'lto a 'ull ·f1edged convenlion
SQUa'Shed i'l to one -"'"'II- n s no
Hclel that most hams came pri rlly lor
11'18 social get·loget...... and ' he .a lll" 01
oonaled equipment. willl tM runnif'IQ 0 '
0111 OIganlzation being only .11 al1er·
thought.

Last yea, it wa S decidlld to llfllet" tile
ra ttle In OIdIlr 10 gi"'" more lime to tlMl
open "pol itical" discu'Ssion a nd elecUon
0 ' the execul iY'll, Need less 10 say, att "n
da nce dropped, . nd a past tre. sure ' pro
tested tha t t he club's couere had tos t 1m·
porlant revenue. Th" speclat-events c om·
m itt ee met. and It was decided to try
somelh ing new - a tola lly socia l event. a
hamfest devoid 01 c lub pollllcs. devotee
ent irely to enjoyment!

Thus, on Tuesday " If(!ning , Ma rch 27th .
we ga theoed logether . t the commu'lily
cenler 0 ' Ase'a l,. rural commu'lily h. lI·
a n-llour's dlive SOOl h I,om T"I Avi~, Ama·
teurs came from as f•• a w.y as Eila t on
tl'le Red $ea a nd lhe northern Galil"".
TI>ef" weoe visilors from lhe SIal."" and
,he mosl e m l ic OX ...as. COUPle trom lhe
Philippines! FOI us all il was a gr"" t op
porIunily to maka eyeball conlacl Wltll
those who up tilt then had ~ only
voicllS coming l o rt h horn Il\e loud ·
spea~eo.

Here in I...... no_I ia~awll~

out opefllng spefICI'les. but toa'l~ fully lhey
wele Short a nd 10 lhe POi'll. Al'llI ron
4X4AT. IAAC preslder'll, 0P8fMld the pro
g,.m a nd tha'lked the ~ariou' fi'ma and
Indlwiduals who donaled priZes 10( tM
draw. 4X~GE 01 Motorol a af\f\OUnced Ihat
his company was giving ua space in one
01 their siles 'or ou' two-met"r RTTY 'e
pe. ter. And lhe chiel o llic,,' o f the Is ra e l
De ' ense Forces' Sig'll l Corpa pra ised 'he
t..ehnical perlection!sm 0 ' the radio ama
te urs afld hinted lhat surplus gear would
conllnue to come 0 1,1 ' way,

A tine and ample buflet , prepa red by
some 01 the a ma leurs a nd mem bers of
the ir f.mllies. " nsured that no one we 'lt
hungry a nd le ll e.rty i'l sea rch 0 ' a 'esla ....
ra'l l. Indeed, o r a ll the IA AC . IIa", 1_
a" ended, Ihis one had tt,,, beat load! A
program 01 ""terlalnmttrlt wi' h audience
partici pation took place. althOugh YOU'

,

ecnee must con 'elS thal he look advan
' all" 01 IhlS time 10 meet wllh lnOIe hams .

The closing IlWIflI was lhe 1000000awai ted
.a".... Du.lng ttlll cour.., 01 the _ ing,
_al -.oIU'ltllfltS had b8en going .round
h. wI<ing lick",s a l ItIIl shekel llQui~alenl

01 • dolla' tilly eact'I . Qu. lreasurer .n
f\OI,Inced lhal __• now . ppro.i....l...y

two IhouH nd dollars richer lor poor"", de-
pending on how you tool< a llO-

Prizes raf\Old from a_ and power me
ter'S. mobi....nlennaa. au'p1 ua " junk,"
. nd test IlQUI~1 10 a br.1IlkMlw lY".
personal computar_The<. al~ _ . pack
.ges of cosmeticS and artistIC ilems 101
tile ladles, and one gaudY 51aluett" 01 a
mermaid ....;Ch was dubbed by Ya flkllle
4X4AH. presiding OWN the draw , as a n
origi nal microphone al.nd' Tick"ts con
ti'lued to be pulled 001 ot the bl'l, a nd a
fe w "Winners" f. iled 10 comIl forwa rd to
cl ai m Ihei r boal·anchor MOI Ofola CU3GGV
VHF lranscehr""s which I"IS than a de
c ade ago were the ma ins tay 01 two meters
In Is rael.

The tenSion rOse 10 lIS prlak as the win·
ning lIc ket was draw n lor the microccm
puter. I la te r I"a ,ned lh a t 01,1' lucky ...inne r
had bought no 'ew"r Iha n tw"nty·Ii ." lick·
eta and had p;c ked up a lew olh&r prizes i'l
ttlll process!

Alter saying good nighl to each o tl>ef
and thanking tl1e OIganilera 01 thll ....e
'lIng, we headed 101 the pa'~lng lot and be
ga'l making oor wa y back 10 0Uf ,espec·
live loca tion•. No dOubt . the A"",e l
haml",,1 had~ an Dver'WhItlming SI.\C.

eess. Vi rtually all agreed II'llII II>ef,, 's no
need 10 wait a whoIa Y'N' belDni doing it
.gain. Potow , whal r......ins 10 be seen.
aller.1I t rlis . is what will be lhe nalure 01
lhe upcorrllng """""al aasembly of the
IARC membership!

ITALY
Giancarlo Ma rre llll/1XX A
Via B&vignan i. 18
00162 Rome
Italy

One of the most "nch.nling lourist re
sorts in Sicily, tee s ma ll town 01Ce ' alu 10
catec near Pal"rfTlO, hosted this yea'.
Ap'il 8 - 13, Ihe 1'II"rn. tlonal Ama t"ur
Radio AIlgIOIlI Cooterenc",

The honor.", and praclical luk of o:wga.
'1izing ItIIl_, a undert.ken by Asao-
c iu iane RaOloa torl nstiani (ARll, and
many imporl.nl adrr\ffl4Slrall"", and gcw..
emmenl lIgIlf"OCl.es. recognizing the impor.
lance of .....1"'" radio. gave tlMtir erree
t,.... a id. Among lhem _e ItIIl $icily ..
glooal government ttlll ollici.1 louri'St
.geneies 01 P.lermo, Trapani, Cefalu, Tar·
mini lmereu. lind Casletwel'&no. and ttlll
Sank 01 $icily and Flat.

The special pr"ll. 1T8<t ..as lasued 10.U
Sicilian ham sl.'lona. • nd dunng lhe con
feoence tl'l8 ARI othclal a la'ion worlled
Irom Ce' alu wilh the call 1P9IARtJ.

The meetings were Mid at tM Ho' el
ClubCosla Verde, a big and ful u, lsl lc I'Ioli
day cenle' whic h hOSled . 1$0 Ihe ~ ..
gate s 0 ' the AIlglon I anocla tio'ls and al l
the guests attefldi 'l g ttlll con'eref\Ce.

It Is very importa nt to no'e that "UoCh a 'l
Importa nt confe rence took place In 11aiy, a
counlfy whe'e am.te ur ,a dlo recflll lly au f
le,ed heavy a nac ka. as th" rea';"rs al·
re a dy k'lOw. ARI lind th" .noci. led
group. promoted wlde ' p,e a d pu blicily
(.' ate tel ....ision, RAI, tra ns mitted aspol
on the eve'll in ttlll T"'IljjIOlnale, t..... most
popular news t•• nSmisslon) and obtaifWKJ
. ttendance by lhe RepuCoIlc Presider>l,
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SOUTHLAND FLOOD DISASTER

January ;n Zl~illod is the middle of sum
mer. Wed08'$da y, J anuary 25, " n il rine
tlot da y in Inl/tll",. rg ill. the SOUlhernmoat
clly in Ne.. Zeal.nd , and a ll ..a s we ll In
Ihe rllst ..eek ba ck at work etter the eu....
mel holidays, The lain Slarlad a l mid
nigl'll. al'\d on Thu'sday morning il was
slill ' iIIlning. Hattling very unusual aboOJl
Ihlt.

What " illS UllVSusl " a s lha' lhe lain
....a . 10 continus .. ilhoul a la c ke llillQ
Ihroughout lhe day. By 2100 hours NZST
ltHJ~y night. the Fi.e Servlce ..as in
volved in pumping ..iIIler 110m flooded
bulldi flgs and . treels " ere being closed
beca use 0 1 lia lng ..arer I.....el a, bul 50 rar
Ille cI""ka and ,I~era were Sl ill with in ttleir
ban ks. The flood ing a l thlt time was
caused by iIIn overloaded storm...ter
system. AI 2315 il ..n stili I.ining,'od II
! II h,ld likllly lhal those in""*"",, "';Ih In

_ca'gill 's Emergency s.~ _Id
nol get a full night'. steep.

At aboOJ' 0315 rtou rs , Friday ,he 21th,
Ihe AREC (Amaleur Rad io Emergency
Corps) . nd CMI Delense Communlca·
lions Le ilQeI. Navlll" Chec ke"s Zl40X.
was s ummoned to CD HQ becil use a dec·

NEW ZEALAND
D, J, (Des) Ch.pman ZL2VR
459 Kenlledy Roed
Na~

,"w Zea/af>(J

Somet i<ne$ we get 01'18 or two heavy
,ains in Mald'l. The iIIntennu gee ....aShed.
lhe air~ clear lone ea.n lC1ually
see the shape of the sun~.nd If the ionQ.
.phele is tllere , lhe ,adio comes 10 Ille a l'\d
one can communic'Ie. In Ma'ch. lIowever.
tha le s plte Is bner. The month is dry lor
m e most pa rt, In AplH It rains. lillie more.
Thele will be an ave ra ge ac c umuls tlon 01
el_n Inches. The electric company IUlns
on one o' ils lurbines ilnd the anlennas
Slay "" ea.n • l)j llonger. In Milly II get. dovm
10 aerious rillinlng al'\d"';l1 flII'I an a_age
ol l""",ty-fi lncl'IeI.

Please u ,and Il'IlIt a ll Ii'll. I. !>ap-
penin.g in Monrovia. T.......ly·II" miles out
of lhe clly In .ny dl rectiOfl. or """'" less
than Itlal , Ihls INllole si lu.lion ..ould
c hange , The,e wo uld be no salt aplay, the
rillnlall cou ld be cI,astlcally dl lle,en\, a nd
Itlele mig ht be no electric po..er ill i ll.

In the dal a II'I. t I ha ..... g.lhered QVef a
bil more Ihln three years. Ju.... I.kes the
cake. My rec:ords $I'IOW iln ._age of filly

Inches for tl'le monlh 01 Ju ....l July.
....ugusl. iIIod S8p1emt>er ..i11 n.on.!lOut Il'Ii"
ty IncIles eacll, and tl'lell lhe raIns drop olI
..ilh Octot>el (' wenly inclles) and Sept.......
bar (liff"",,). December is dry, 1/ might ec
cldent ally la in In December buIll must be
lIaled as a d ry monlh.

I hay" rou nd It yery Intelutlng 10 ob
serve lhese haPPtlfllngs. While this Can III
no ..a y prellllld 10 be scientillc, il I'Ias
been fun 10 <:ompile dat., fTl8ke challS,
.od compa.e 11COfds. I ha... no notable
obseroahons (;()f1Cef.~ng redlO COfTlfTIUIIi·
caliOn du,ing lhe limes t....., the 1.lns ,'e
""y heavy, Il ia Irue tl'llll there ale fr.
Q""'" periods 01 Clea, iII l• • nd IIJnshlne, It
seldom rai ns conlinuously 'or more than a
d i Y, Fo , Ihe most part , ladlo communlca·
tlon is IJood and the am ate urs ..a lk
ilrou nd wllh smiles on thell r.ces. E~en

people who ,'e nol a ma leu.. . mile. They
lIke lhe ,ainy IEIilIOll, 100. II i. cooler.

It does not r. in In Janualy 0 1 February,
but il gets very hot a nd then thele is the
Harmalan. The HiII.mat.n Is . n a tmo
sphere of Ii .... dusl thillt b100n ecrese ll
beria 110m thl Slllala Desert. It clouds the
Sky 10 i n altllude of O¥er 1000y Il'IOu$iIInd
'eel.and ...... on Earth it eovers ........,.
Il'Iin.g inS-ide lhe rtouse a nd out. I d<aped.
Ileavy cloth over my radio eQuipmenl, but
II dId nol escape. The dusl did lis job. It
IlOt into ev"rylh ing.

Here along 1M ocean (M onrovia Is enu
ated ,Ight on Ihe shore of ths Allanllc),""
!>a~e sail sPfay ali lhe lime, bul dUling " ...
Ha lmalall seaSOll, lhe SIll spray mixes
"'; th lhe dust and makes a (/nmy coallllQ
lhal covers .,1 anlennn, glouod lines,
COl."< caDleS, &net .nything ..,. , ....., is e ' ,
posed 10 II'Ie OUISide a il. W!'>en you lum OIl

your ladiO. )'OU lind lhal lhe , .., is UP iIInd
the line nolllS$ a le al a level lhal ....ill c url
)'OIl! hair. I ha"" a fourleen·lhous.nd-voll
powel line passing about a hundred ya rdS
beh ind my TA·33 when It 15 poInled loward
the Stales. The line noises IlO up 10 sa a l'\d
S9. I am not completel y lUIe """", he< the
blame shOUld go to the SIlt sprilly-HiII""'"
Ian Cf)fT1()jNltiOn or 10 II'Ie~ line.
Cl\a.rw;.", iii'S that il is ill combi ....tiOn of
boIh. In iIIOJ caM. I do know 1......, in March,
when lhe ••ill$ bagin. the frytng. c .8cl<ling
00;""'< go 10 zero-

Here in Il'Ils pa rt of liberia " e are de
P"f\de nl on hydroelectric ge ne r. tors ro , a
graa t pall 0 1 OU' poWM, As tha dry alla son
oats unde r ..ay . the Il rsl Ih lng ..e know
the gales have to be closed to conllelVe
"illter ror the c lly IIJpply; lhetll l'Ift e1e<:1rf.

cal~ has to be ,. 'ioned.We can UN
CiIIndles lor light , but lhey ..... 11 not power
lhe ladio. 50 we grief-lilricken IfNlleur,
h..... . nolher '-d8che. A 1_ 01 the s la·
liOns operal. OIl batl fl<Y~. bul that Is
aoothe< arOlllh.t hillS ils troubles.

The ionoSphe re has 10 oal Inlo lhe ac t .
too, AI least ao II a""ms . DUling February I
missed a ll my schedu le s, When there was
power. the bands we<e 50 dead that one
was lucky It he heald even one Brlllli.n
s lalion. Brazil ......s ill di,ect line inlo West
AI, ica. They .r. al ..iIIYS IherB ....ilh signsl
s l'engll'l , ......, ea.n -"<:Ie .nythlOG- Once
III a ......11e a s 'a'iOn from E"",a nd or S_
dell "';11 squuk througlt, bul the Uniled
Slales mlgl'l' jusl a s well not e .isl. I
'eldom ope,ate at n lghl . wh ich tlefe In lj.

Della would mean .lte, seventeel'l or eigh
t""n hundled Zulu. It may be that m e nighl
~e INOIklng Iwenty me ters tare bellM.
Rea lly. I don'l Ihink they till re much beller.

LIBERIA
Brothfit' Dom"d Stelln. C.S.C.
EL2AUWBllHFY
&otr-s 01 'III Holy eross
S/ . Patriel! HIgh SChool

PO Sox 1005
Monrov/"
Republic of Liberia

Two hundled t..e nt y·rlve Inches o r lain!
Thill l is. lot of 'illin for one yll"

I

So/mI OOIIIMIfICe obs~ from tf>f1 rlghl. ,,,. JARL prnk»nt, rile ARRL t"lidenl. rill
SI!Cn'1'"ry,~ 2 (CoIomOillA me JARL slICmlary. and'IIIJ loR! president

present 10 ee una ble to move furthe l.
Bu,e a uc ratlc obstacles .-n 10 be stl"OllQ
III than the political ..ill. II .r>ould a lso be
consldered tllat -. II'le Old Ill.. ruling
'idio IfT'Illt-. was~ I.....t 1.0 .. n.oIed
liglily many technical _ wIlK:h, _

updated, become quid<1y "illegal." So. u a
II.. can be modlhed OOIy by iIIfIolher I. ..
.nd due 10 the ract lhal in 11.ly iIIla .. ollen
takes lwenl y 01 Ihl rty yell" 10 be inued.
the MPT la faced ..Ith lhe problem of salis
fying the needs 01 a maleu.. by twist ing
a mendments between the la .. Ji nes.

In particulilll , as far.s the repealer oper.
alion is ......... ,oed, the MPT undeo'sl.nds
Ulal it is fooliSh to 10Ibid .. klod 01 opera tion
\01'liel'l 1$ ol paliIIfTICU\t irr'IpoIWIce in C8MI

of """wer"'" but buf_acy SiIIys thaI
any kind ol repealer should Ply a c0n

siderable annual 'ax (I' a a ubslllule lor a
liIInd line); II'Ie lax amounts to &Orne tr.ou
sands o r bucks per yeal_ ..e ll beyond the
ham's po8Sib1li lles ,

On the 3.5-MHz band p,oblem, It appea rs
clear that the M PT has al ready assigned
parts .nd channels to OIher 00""lfIVTI8f'1
agencies and __ unable 10 Cillnoel

lhese IIlocahOns ,..;t1'lWt Io$lng lace; il "'.
lers 10 Imll&ufS onl y 100 kHZ. Tile
illlTlat.... OJIPOMlhal mutilation ol .. band
usigned to their servioa by ITU. On lhe
same principles. the MPT oilers amal.... rs
only 10 kHz crrre new l Q-M Hz WARe ba nd,
s lal ing lhal on th.t band OUI service Is only
secondary a nd tha I In any case they should
have llIe OK from the Cefense Mi nis try.
This Ielntorces the opinion lhat In the
period when smateu.. ...e neglected. the
MPT lei tl'l8 mlillary lal<e "'" lion" part on
tnis band 8nd ....... they are unable 10 lum.....

Perlini , and by I"'" M;n;, 'ero Poste e Tele
eomuniUliOni (MPT), ,,,. ¥My same ,...
communic.lions admin istrat ion wh ich
I'Ia<'l~ .c:eu_ of t>eing an enemy of

amal llUl' radio!
Mo<_ . tile highest olllel,ls of ,he

MPT, In tI'e persons or the GII"",.I 1.1 . ...
age., 0 ,- Monaco, and the Ce ntral Director
01 the Radio Services, 0'- O'Amore, . ,.
tended the oPening a nod declared official·
Iy , ,,., lI eUen g<Mtrnrnllfl". goodwill 10
ward I"" " mal ...... RadiO S«vlce.

A' tile COIllerence ..e. an imporll"'t
group of obserwors includIng the tARO
Ilfesident, W1RU, 1M' ARRL president ,
wa RA, and Itle J ARl president and sec'.
te .., who leptesented tARU Region 3. Fo<
t ile firs t lime in am. teu' ....cro h istory,
thr..... European Ministr ies 01 Telecommu
nica tion. , West Ger many, the Nether
land. , and It al y, had thel, technical ob
" Hyer. ofUci.lly aU'mdlng the can
lereno;e.

All t l'll ' represents. further step.r.e.d
in 1!'Ie ea~ign of the .....,..." o;ommunl-

Iy to aupport 'he IARU w,th the pnmary
intent of promOUng OUf aetMties and de
lending our interests against the inc,....
ing a ppetiles 01 ottlef services. The Pfe.·
ence 0 1 ttl,ee o lliclal .tata obaervers,
moraoYflr. I. evidence 01 a n Inc/eased
concern o r the s ta les a . fa r a s me cult u,·
a i, technical, a nd social Importance of our
service Is concerned.

8e)olld the technical conclusions of
lhe eonf......:., il is pa'amount to u~·

tine the poI ltieal importance 01 the a_
noted pr_of ollicia" . II means lhat
' illdio an"neurs tlave obtained respect ·
abil ity and f.ir eonuaclua'~ for di.·
cussing problems a nd need. and suala!n·
ing lhal r rights and PflYl lage. , Thla powM
shall be an hanced with Ihe good beha vior
o r every ona o r us. operating ou' o..n
,adios. working ror techn+c. 1 Pfogres.
a nd for lhe ....,.;iilll ..ellars , and Sl,Ippoot ing
our iIIs.soelalions. In tsct. M. s.soeiill tion"'
R'IeiIIns union 01 elfOfl' and t!'>Us mea...
.-

" t lhe eon'erence _. present 32 ""'so
cialion.-"Igerla, "ndorra, "ustrla, Bel·
gium, Czechoslovakia , Denm.rk., Finland.
France, Well Germany, Easl Germany.
Jo,dan . Un iled Kingdom, Irela nd, lara el .
Italy, Uberia . Luxemburg, M. lla . Mona co .
Nigeria . Norwa y. tile Net herl. nds , Omilln.
Poland, S. Ma , lno. Sier.a l.8one, Spall\,
Soulh " 'r lc • • S..eden, S ..lt ze rla nd,
Hunoary. • nd the USSR s"hrain. Zi ....
babwe• • "" Djibout i MnI proxies.

The leehnical work .... carried out by

th ree commilt...... A. e. •od C, ......k:I'I

issued.I the end lhei ' recommendaliOflS,
..hic h ..III become official la .. for the self·
governing a maleu.. In lhe IAAU Region 1.
Arguments ..ilh these recommendation.
are millny. and 1.. 111 Iry to teeen only.ome
o t them.

Among lhe most Important a'e the in
ler~lional beiCOll projecl , .adio di,ec·
liQn.fircling illCtMty, the pro'TIlXion or .....
.... ..-010 dO' I ~." c::o..rcnes. a W",g•
lao- prqecI . piracy on _ leu.- ba....
slandardlllng '" OSL cetds, apecial call·
signs a nd .ecommehda llon 10 limil IheI,

use, RTTY. AMTOR, a nd ASCII. bandpl ans.
sa tel illes, and 4J2·MHz ,epealers' s landafd
Irequencies.

Al the time 0'w, iting these lines. lhe ail·
ustlon hasn1 changed much receolly. The
MPT has ....sed the 1~. band lrom
11130 '0 1.850 kHz (100 W out maxi........
iIInd the~ higher .- WAAC bands and
I'I8s g;-. -..rt>orizIhon 10.- 10 Wa n . on
144 MHz iIInd up 1(0' mobile use. No r8KIlu.
lion 'flit or the olher oontrooersial points:
3 .5-MHz band. l a-MHz band, and the
repeal8f•. Although the Post and Telecom
m un ic a ti o n s Mln lstly h a s c le all y
demo nstl. ted a much .olt el position
toward 'fTI8leu..· problemS, il SOOITI$ . ,
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CES MICROPADS and MICRODIALERS
with optional low energy LED

Lighted Keyboard.
The 600 Series Micropad and Microdia lcr is
now offered with a new option - a very func
tional and visual lighted keyboard that draws
only 10 rna of current plus the same advanced
designed and reliability CES has established .
The Micropad and Microdialer have the same
package of features that have made them
unique in the industry . A low current lighted
Keyboard is another firs! from CES.

CES sets the standards
others try to meet...

with Quality Design and Dependability.

r:rES. CO MMUNICATIO:-IS EL.ECTRO:-lICS SPECIAI.TIF.5, INC.
e P.O. Box 2930. Wimer Park . FL 32790 . Phone: (305) 645-0474

.- l."c"l...~ .. '"n__ '0- n.

0,00<"" " r6V CO<"'""'~'y ~ ""x"""c band,w.',.'"''11
BO ''''0U0!)h 10 p1U$ 30 <net.... 0"" ,,. all 4 a'd
5"", t,,,",, vo>n"'-'"o.compa' T~

on _ -"""~ 81' 160 _,...
oc><oon __ now ""'..."" ~' Iot.....-..ong W A Re
"..... ......og..,.,.., ",""",,' 1 6 ·78~.~

""'" _"" on '-'-' .....__

""""'" " Mev T,,,,",,",,,,,,, .. __ ""","""",,,'oona' CQlIonea'
ga.n """,.ca l ',,, 2 "",'e'. ,",W'Il ,he ...."'" IId.n as"dou!,....... ... 'y""•. bu' , ..... ,>,,,,,n,oo ,,~. ,

pOa.,ny ",,,,'oon ano...... ,..... . ad,a'", '0 ',,"'a ,n " n two" " "
bV ""'''''','''. I", ""'",.,,"'" s '.anytt' '" h.gl> .....oro1. No«0'. p1U1rt><>, . <>0>lo<I'" cona'"",'"", and ad,u.'''''''
goo""'...........,... /01 CO/"p.e". 0 C~ .....
"""'-, __ SVVfl """'II">' 9 8 ... 2 lIB .......,.....,

A . BUTTERNUT AN TENN AS " >1 a,_ •••,_
""' dwa ' e .tt'" a ' e QtilO' ...,., I", a I v....' F", lu n _
",I",""",,,,,, on """" BuTTERNUT~
....."". t"' ...... FREE CATALOG'

BUTTERNUT
ELECTRONICS

405 E. Marttet St. Lockhart, TX 78644
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Nexman l. Siernreg WZJVP
179 ....dirondack Drive
Farmingville NY 1173IJ

AMTOR How-To
FEe? ARQ? Don 't panic. Timel y advice from the

father of AMTOR takes the confusion out of our newest mode.

The fol/owing text is from
a leffer to W2/UP from Peter
Marti nez G3PLX , dated
9/24/83, on the subject of
AM TOR operating pract ices.
This informa tion is repro
duced by express permission
of the author and is o ffered
as a guide to AMTOR oper
at iog rules, as suggested by
the one man most responsi
ble for bringing AMTOR into
the amateuf.fadio fraternity.
Newcomers to the AM TOR
mcde are invited to give se
rious consideration to the
ideas presented here and to
add these sections to what
ever AMTOR equipment op
erating manua's they may
have.

Here are some thoughts
on the subject of oper

ating rules. etc.. for AMTO R.
They are in no particul ar
order and are written down
exac tly as they occu rred to
me as I sa t in front of the
typew riter. They represe nt
aspec ts of AMTO R operat
ing that have given rise to
problems so fa r over here
and some (the hot QSY tech
nique) wh ich ha ve been in
ve nted to complement the
advantages of AMTOR .

1. l egalities

Establish before operat
ing whether you are autho
rized to do so. Most countries
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whe re there is c urrently
AMTOR activity permit it by
general license regu lations.
Some countries require the
licensee to apply for a spe
cial permit. Some cou ntries
do not permit AMTO R. In
o the rs, stations are active .

2. Getting Started

The most popular ANtTOR
mode is ARQ, since it is the
most effective . However. do
not attempt to make the first
QSOs on ARQ until FE e has
been tested and is known to
be working. If there is a fau lt
in part of the system, no
contact will result on ARQ
at all, whereas at least if one
direction (tra nsmi t or re
ce ive) is work ing, faults can
be ide ntified and cu red with
contact in FE C The fo llow
ing ste p-by-step procedure
will assist in finding faults
during commission of a new
AMTOR station.
2.1 . Chec k FE C rece ive f irst,
with a known distant station
sending in the correct shift
po larity. This will conf irm
that the station rece iver is
work ing and in the correc t
shift-polarity.
2.2. Check FE C transmit
next, asking a distant receiv
ing station to confirm that
the transmit shift-polarity is
correct.
2.3. Make a short transmis
sion with an ARQ call, ask
ing the distant sta tion to use

" liste n" or "monito r" mode
to check that the transm itter
keying is function ing co r
rectly. The most common
fault at this stage is a too
slow cha ngeove r from re
ceive to transm it, resulting
in missing tra nsmi tted data
at the sta rt of the burst.
Some AMTOR units ha ve a
delay ad just which may a l
low slow transmitters to be
used successfu lly except for
ve ry long distance contacts.
Some remedia l work may be
required on the radio if this
test fail s.

2.4 If 2.3 is successful. ask
the dis tant station to make
a n ARQ call to your selcal.
You r station shou ld respond
and an ARQ contact should
result.

2.5. Fina lly, make an ARQ
ca ll to the dis tant station
a nd attempt an ARQ contact
with your station as master
rathe r than , as in 2.1, as a
slave .

If no contact resu lts yet
the distant station ind icates
that he was re plying to the
call, then the problem is that
the rad io is too slOYI to
cha nge from transmit to re
ceive. Remed ial work may
be required to correct th is:
No adjustment to the "delay"
preset in the AMTOR unit, if
fitted, will cure this prob
lem. Consult the supplier of
your radio if remedia l work

is needed. It is important to
fo ll ow these steps in orde r.
Unn e ce ssary conf us io n,
frustration, and inte rfe re nce
can result from a premature
attempt to start a n ARQ
contac t where the complete
contact cannot be made un
til a ll the component pa rts
are working correctly.

3. Operating Techniques

AMTOR is sufficiently d if
ferent from other modes
that some of the operating
practices traditiona lly used
on the a ir are no longer ap
propriate, a nd some new
tec hniq ues pec ulia r to
AMTOR need explaining.
3 1. FEC and ARQ. When to '
us e the m . ARQ is well
known to be the bette r of
the two, but there are sev
e ral situations where FEC
has its advantages a nd some
where its use is essentia l,
3.1.1. Use ARQ for all two
way contacts.
3.1.2. Use FEC for a ll mu lti
way contacts.
3.1.3. Do not use ARQ for
CQ calls. There a re several
reasons for this:
3.1 .3.1 . li steners cannot
ide ntify the ca ll ing station in
an ARQ CQ ca ll. Thus, they
e ithe r must risk repl ying to a
station with whom contact
was not desirable or suffe r
the embarrassment of hav
ing to te rminate a contact if,
for example, it turns out to



be the station you have just
worked.
3.1.3.2. If a contact wh ich re
sulted from a CQ call on
ARQ subsequently runs into
a rephrase attempt, the re
sultant CQ ca ll from the
master station may attrac t a
completely new reply from
a third station, thus resulting
in this new station "stea ling"
the contact.
3.1.4. FEC will have to be
used if the distance between
the two stations is longer
than about 22.000 miles.
such as in " long-path" con
tacts which travel more than
halfway round the globe or
some h igh-orb it sa tellite
contacts. Make sure you
know in advance if the path
you are attem pting is in this
category, and do not at
tempt ARQ unde r these con
ditions; it is very frustrating
to be called on ARQ when it
is known that the path is too
long and very d iff icult to at
tract the attention of the
ca ller to the problem.
3.2. Sta rt ing an AMTOR
QSO.

There is no need to ex
plain bow to start an FEC
QSO since the techn ique is
identica l to that of othe r
modes. However, since in
ARQ mode it is necessary to
know the other station's
selcal code before calling
him. a new technique must
sometimes be required .
32.1. If the other station's
selca l code is al re ady
known, as in the case of a
"sked." then there is no
problem. Si mply enter the
required selcal code to the
AMTOR unit. and if/when
the desired station is on fre
quency, he will reply and
the contact can proceed.
3.2.2, If tad-ending on a pre
vious contac t and the inten
tion is to call one station on
ARQ and his selcal code is
not known, then there a re
two ways to proceed:

3.2.2.1 . There is a conven
tion in operating amongst
AMTOR operators with re
spect to the way to choose
the station selca l code fro m
the station caJlsign. This is to

choose the first letter of the
callsign followed by the last
three letters. ignoring com
ple tely any figures. In the
case of a ca llsign with only
three letters a ltogethe r, the
first letter is repeated twice.
This ruse breaks down for
call signs in which the prefix
contains figures. However. if
the callsign of the desired
station can be translated
into a selcal code in this
way, then use the selca l
code to ca ll him afte r he
signs off with the station he
is working.
3.2.2.2. If his callsign cannot
be encoded in the above
way or his ca llsign is now
known or he does not re
spond to the expected selcal
code, then ca ll him in FEC
mode, giving him the choice
of ca ll ing you back on your
selcal code or asking him to
tell you what selcal code he
is using. Note that some sta
tio ns who may be using
com me rc ia l SITO R-type
units may not always be
able to make ARQ calls to
a ll possible combina tions of
letters in a selcal and thus
may require that you call
them, often with a selcal
code that bears no relation
ship to their ca llsign, being
in fac t a tran slation from a
te lex n um ber associated
with the commercia l equip-
ment.
3.2 .3. To make a CQ call to
start an AMTOR QSO. do so
on FEC mode. mention ing
your own selcal code so that
at the end of your ca ll, a pro
spective QSO partner can
call you back direc tly with
your selcal. If you are ex
pecting replies only on FEC
(for example, for contacts
via a long path), mention
this fact in the CQ ca ll .
3.3. O perat ing techn iques
whil st in contact in FEC

Whilst operation in FEC is
very similar indeed to that
of conventional RTTY, there
are two points to note. how
ever. both re lated to the
method by wh ic h the FEC re
ceiver synchronizes the dis
tant tran sm itte r:
3.3.1. Since the receiver can
only synchronize to the trans-

mitter when it is not sending
traffic (that is, idling). each
transmission must start with
a period of idl ing. Most
AMTO R units will ensu re
that a short period of idle
precedes the typed mes
sage, but under poor condi
tions or where it may hel p
the distant receiving station
to tune in, extra periods of
idle will he lp, both at the
beginning of the transm is
sion and also at periods dur
ing the transmission, in case
interference may have re
sulted in the distant receiver
losing synchronization.

Note that the prac tice
common on conventiona l
RTTY of transm itting a line
of test message or RYRYRY
to a llow the distant station
to tune in is actually coun
terproductive on FEe. since
the distant receiver will not
synchronize until the end of
this test sequence and the
id le signal itself is quite suit
able for tun ing purposes,
3 .3 .2. So me com me rcia l
SITOR-type units req uire a
received FEC transmission
to start with a ca rriage re
turn and/or a line-feed sig
nal. For this reason, and a lso
to aid the fo rmatting of any
d istan t printe r copy, a lways
start an FE C transm ission on
a new line.
3-4. O perati ng tec hniques
on ARQ mode.
3.4.1 . Transmitter and re
ceiver tuning ,

An ARQ contact a lways
starts with the master sta
tion making the initial ca ll
and the slave repl ying. Thus
the freq uency will have
been chosen by the master
station, and the slave station
will have "ne tted" onto that.
It often happens that an off
set at e ithe r station will then
result in the signa l from the
slave rece ived at the master
being a bit off tu ne. If the
master station then read
justs his transceiver's main
tuning dia l to remedy this e r
ror, he will a lso offset his
transm itter, probabl y put
ting his signa l off tune in the
distant slave's receiver. A
never-ending series of read-

justments can then take
place.

The equ iva lent problem
o n othe r m o de s rarel y
causes trouble since the re
tune o pe rat ions only take
place each time the trans
mission is passed from one
station to the othe r. How
ever , with the " q u ic k
break" operation of ARQ,
such offsets can cause
trou ble. Thus a conve ntion
has been ad opted am ong
AMTO R o perato rs to pre
vent this situat ion arising.
This convention is tha t the
master station must at all
times keep his transmitte r
frequency constant. Thus if
the master finds that the
slave signa l is not correc tly
tuned, he must adjust only
his rece iver frequency to
remove the e rro r, leaving
his transm itter frequency
untouched, by the use of
the RIT control o n the
transceiver. The slave sta
t io n, on the othe r hand ,
may, if he find s his receiver
off tune, make a correction
by adjusting both receiver
and transmitte r f requen
cies together by means of
the main tuning dial. This
convention prevents any
offse t from accumulating
and is th e frequency-do
ma in ana logue to the time
domain synch ronization in
which the maste r-station
clock determines the phas
ing fo r the contact.
3.4.2. Changing frequency
during an ARQ QSO.

Since both sta tions are
" listening through," if there
is some inte rference on the
frequency or if a change of
frequency is desi rable for
some othe r reason (for ex
ample, to clear a call ing fre
quency), then both stations
may wish to move together
to anothe r frequ ency. Whilst
at first there may seem to be
no reason to discuss such a
simple operation, which is
very common and easy to
perform on any other mode,
there a re problems if a QSY
is made in some ways in
ARQ, and there are advan
tages in adopting a spec ific
techn ique.
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3.4.2 .1 . The easiest way of
QSYing an ARQ QSO is to
d ose down and restart it
again on a new frequency.
with th e ma ster sta t io n
choosing the new frequen
cy. This is referred to in
AMTOR circles as a "cold"
QSY. This technique is the
preferred one when moving
off a calling f requency and
in other conditions where
there is good copy between
stations, so that an orderly
c1ose-down and start-up is
anticipated.
3.4.2.2. If. however. the QSY
is desired because of inte r
ference. then another tech
nique is possible; if carried
out in the right way. it can
have decided advantages.
but if carried out wrongly. it
can cause problems and of
fen se to other band users .
This is referred to as the
"hot" QSY technique.

In this. the master station,
while in the rephasing mode,
moves off the ol d frequency
to the new o ne, and the
slave then fo llows .

It is important. while the
master station is doing this.
for him to prevent his trans
mitter from rad ia ting in or
der to pre vent unintentiona l
inte rfe rence to other band
users and also to disabl e the
co nnection between the re
ceiver and the AMTO R (in
o rder to prevent uninten
tional " pha ntom sync" to
a n y other ARQ signals
which may be audible d ur
ing the search for a new fre
q uen c y). Suc h phan tom
sync will result in spillage of
traff ic from the QSO in pro
gress. from the other QSO.
o r both , It can only be the
master station that leads in
a hot QSY. If the slave sta
tio n were to attempt to lead
a Q SY, the n, in the e vent
that it was not successfull y
co mpleted before th e con
tact timed-out into a re
phase operation. the slave
would no longer be trans
mitting, and there would be
no way for the slave to
establish a new frequency
with out resta rt in g as a
m aster and thus losing some
traffic .
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3.4.3. Fixed-channel work
mg.

Since it is possib le to
leave an AMTOR stat ion in
"standby" mode o n a chan
nel and for any o ther stat ion
to make a specific call to
that station , a com mon
practice in AMTO R is to
monitor such a specific fre
quency. The question arises
as to what exactly is the " fre
que ncy" of an AMTO R
e m iss ion. There are, unfo r
tunately, two d ifferent con
ventions in use ; one more
commonly used in amateur
circles, and the other used
universally by all non-ama
teur users.
3.4.3.1. The "a mate ur" con
vention says that an AMTO R
signa l (and indeed any FSK
signal) is s pecif ied w ith
refe rence to the frequency
of the higher frequency tone
in the pai r. Thus, if asked,
for example, is prearranged
to occur on 14,075 kHz, this
is taken to mea n that the
two transm itted tones are
on 14,075.00 a nd 14,074 .83
kHz .
3.4 3.2. The "co m me rc ia l"
convention, also used in
creasingly by amateurs . says
that the signa l is specified
with respect to the frequency
o f t he imag in a ry c e nte r
c hannel. Thus a signa l sa id
to be on 21,100 kHz will have
one tone on 21.()99 .915 kHz
and the other on 21,100085
kHz, that is, 85 Hz e ither
side of the nomina l, rather
than with one tone o n and
th e othe r tone 1 70 Hz below
the nominal. Note that it is
assumed that the freq uency
shift is un iversa lly accepted
to be 170 Hz.

Thus, in any specification
of a " freque ncy" in connec
tio n with AMTOR wo rking,
due re gard must be taken of
th e co nventio n intended, at
least until such time as one of
these convent ions is d ropped
in favor of the other.

Another factor is signifi
cant with respect to setting
frequencies o n the d ials of
SS B tra nsceivers used on
AMTOR with audio-t reqencv
shift tones used . Since the
tones wi ll result in trans rms-

sions offset from the sup
pressed carrie r frequency.
the dial , which norma lly in
dicate s the suppressed car
rie r freq ue ncy, w ill no t read
correct ly, It will be neces
sary to add o r subtract a fixed
amoun t to the dia l f re
q ue ncy in o rde r to establish
the actual frequency in use .
For exam ple, if the trans
ce iver is in use on lower
sideband, w ith audio-tone
freque ncies of 2125 and
2295 Hz, the n, to operate o n
an " a mate ur" freq uency of
1 4,075, the transceiver d ial
must be set to 14,077.1 25,
that is, 2.125 kHz higher
than the desired f reqencv.
The two radiated tones will
then be on 14,077 .125 
2.125 (14,075) and 14,077.125
-2.295 (1 4,074.83). Other
offsets must be used if a
"co mme rcia l" channel is to
be set up (2 .210 kHz). and
the offset w ill be in the other
d irect ion if upper sideband
is to be used in th e trans
ce ive r. The offset must be
recalcul ated if th e to ne fre
quencies are different from
those quoted,

Users of transceivers with
a n FSK connec t ion m ust
cons u lt t he tran sceiver
handbook o r supplier to es
tablish if an offset has to be
applied to the dial freque ncy.
Even if the transce iver sup
plier ind icates tha t no offset
is needed, it will be neces
sary to establish if the " ama
teur" o r " co mme rcia l" con
ve nt ion is im plied o r some
other conventio n.
3.4.4. Use o f the "ove r" or
" break-in" facili ty.

In ARQ mode , it is possi
ble, by use of the " ove r" or
"b reak-in" facility , to inter
rupt the send ing of the other
station. This fac ility sho uld
be used with care and o nly
in situations where it is es
sent ia l to do so. The reason
is that there are inherent
re aso ns why reco ve ry from
suc h an interruption c an
result in garbled copy at o ne
e nd of the co ntact. in parti
cu lar in " f igs" garble. If pos
sible, wait unti l the othe r
st a tio n is id li ng before
breaking in. and if the other

station breaks into your
transmission, it will prob
ably help to use the " clea r
buffe r" facihtv; if such ex
ists, to abort th e later tra ns
mission of any unse nt text
which would be inappropri
ate to the new context of the
break-in.
3.4.5. The AMTO R alphabet.
like the RTTY alphabet. con
sists of two sets of 30 c har
acters, with a switch made
be tween them by two "shift"
or "case" codes. O ne inher
ent resu lt of this tec hn ique
is that it is often not known
which shift the distant re
ceiving station is In at the
commencement of the con
tact For this reaso n, it is
a lways good prac t ice to
send the appropriate sh ift
code a t the sta rt of each
contact, and indeed, a t the
start of each message and
perhaps at more frequent in
tervals. With termina ls en
coded in teleprinter code,
there are a lways two keys,
labe led " lette r" and "fig
ures," and so it is simply
necessary to hit the appro
priate one of these keys as
required ,

However, on more mod
e rn terminal s, these two
keys may not exist. and the
send ing of th e sh ift code
may be hidden from the
user. However, since the dis
tant te rmina l could . st ill
nevertheless be in the wrong
shift. there will always be
the requ ire ment to send the
shift code at the sta rt to pre
ve nt the d is ta nt re ceiver
copying the first pa rt of the
text in the wrong shift. Con
sult the documentation with
your AMTOR unit or ter
m inal in order to establish
how to do this if there is no
" lette rs" o r "figures" ke y,

4, Format of Selca l Code

Although the convention
is to form the selcal from the
callsign, some AMTOR units
have the possibility to in
clude a ny AMTOR charac
ter in th e selcal. It is strongly
re c om m e nd e d , however,
that only the 26 letters A-Z
are used in selcal codes.•

,
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Bill Smith KJLF
RD 2, Cold Spring ( f('a mffY Rd.
Doylestown PA 18901

Picture-Perfect Audio Filters
Throwawa y that antique breadboard and scope.

Let your Apple II peak and tweak a soft circuit instead.

A ctive audio filters are
amazing devices. They

seem to be incred ibly pow
erful yet wonderfully sim
ple. I have marveled often
at the way a handfu l of com
ponents can seemingly work
magic on aud io signa ls. Best
of all, they can be an easy
home-brew project.

Anyone who decides to
design and build one of
these gems will find a major

stumbling block, however. It
is very difficult to determine
the true frequency response
of the filters . In the past. I
have used two methods to
plot the response curve for
my designs. One method
was to use a calculator to
work my way through some
horrendous transfer tunc
tions and then graph the re
sults. In order to get a usefu l
graph, you must do the cal-

cu lations for twenty or th irty
frequency values. This meth
od is an excellent way to
wipe out severa l evenings or
a weekend ,

A second method is to
breadboard the design and
then go to work with a signa l
generator, oscilloscope, and
graph paper. While this
method is less ted ious, it has
many of its own problems,
such as the accuracy of the

test equipment and compo
nents used in the circuit.
Now there is a third alterna
tive for finding the frequen
cy response of active filters .
If you have access to an Ap
ple II compute r, you can use
the program described in
this article.

The program I wrote gen
erates a graph of the fre
quency response of your
own custom fi lter designs,
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Fig. 1. Typical curve generated by the program. This is a two
section bandpass filter. The graph center frequency ;s 800 Hz
and this was plotted in the wide mode.
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Fig. 2. The same graph as Fig. 1 but plotted in the narrow
mode 50 that the central area can be examined. Note the
horizontal frequency scale as compared to Fig. 1.



for the graph , The wide
scale will generate a graph
sta rting at 1/5th of the cen
ter frequen cy and ending at
5 times the cente r frequen
cy. The narrow scale runs
from half the cente r fre
quency to double the cente r
frequency. As an example, if
you se lect a cente r frequen
cy of 1,000 Hz, then the fre
quency axis on the graph
will go from 200 Hz to 5,000
Hz in wide mode and 500 Hz
to 2000 Hz in the narrO\-'\I
mode . In both cases the
graph will be cente red on
1.000 Hz and will be loga
ri thm ic (see Figs. 1 and 2).

The second option is to
se lect e ither HIRES page 1
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Fig. 3. The same graph as Fig. 1 but with a second filter curve
plotted o ver the first using the overlay feature. The second
graph is the same as the first with an add it ionaf section added
to steepen the skirts and smooth the passband.
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screen. This data-input screen
is where you cnter the vari
ou s filter parameters for
your filter and also se lec t
severa l graphing options.
First you enter the cen te r
frequency, which is the
freq uency on which you
want the graph centered .
Next. you enter your filter's
cutoff or center frequency
and then its Q factor. If you
are using a three-section fil
ter. you en ter the cutoff fre
quency and Q for each filter
sec tion.

After the filter informa
tion is entered, you are given
severa l graphing option s.
First you select e ither a wide
or a narrow-f requency scale
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ShapefiJe.

You input the cutoff f re- tool for those who enJOy
quency and Q o f your de- tinkering with active fi lters.
sign, and within seconds you The program uses the two
get a graph for that exact fil- HI RES sc reens In the Apple
ter. The graph shows t he for the actual graphs . When
decibels o f re ject ion as a you run the program, you will
function of frequency. The be presented with a menu
program can combine up to where you se lect the type
four cascaded filters and of filter In which you are
may be use<! fo r low-pass, inte rested (low-pass, band-
bandpass, and high-pass de- pass, or high-pass). Next. you
Signs. There are severa l select the number o f sec-
other options that help tions in your filter and then
make th is a very powerfu l proceed t o a data-input
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NOW! A State-of-the-Art Antenna
(or State-o(.. the·Art Transceirers-

Why Setfte for Anything Efse!
At last there is a mobile antenna t hat is t ruly a
fit ccmranion for today's solid state. no-tune
t ransceivers.

Once t he Spidert M 4-Band Antenna is t uned for
10. IS. 20 and 40 meters. a ll you have to do is
tum the band swit ch on the transceiver-the an 
tenna follows by itself.
Write o r c a ll now fo r fu ll
in formation o n th i3, t he
top o f the lin e in mobile
an tenna 3.
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Aj'f IF VI .. 138 THEN YI .. j'f : RETURN
8~ VI .. l'I:V .. I : FOf< J .. I TO 0 :1" • 1"1' • I W 1 F(Jl :D .. I 10lJI
q", c " O IJ I:V .. V • « IlI F ;: - I I I I' I :' 1 ' C :, . II . 5 1 : NEXT
q~ Y I '" 4 " • 1 LOG I VI) 1 f>.0 : I F F 7." '" THE"" G " YI: f'ETURN
I "'" • ~ LOG II • 50' 1 1 f>.0 . 15" - 1 1" : Y I .. V I - G
I~ IF VI - I" THEN YI" ~ I q
l U I I F YI 1:"8 THEN YI .. 13a
115 Hf'l..OT _ , I Y I • :81:1. " P£Ef ( - 16:"::'6 1: 1 .. P EEf 1 - 1 6 ":3 6 ) : RETUl'<N
::'''''' 1"" PEH' <:;: :: 3 1 : A.. " ::' .:C":;>58~,"q: \O " .. " \0": 101 " I : I«:OLOR " 3 : SCAlF. - I : PG

x .. I: 0 1'" 015' .1' (5) : IF 1" .. 91:> THE N 2:''''
:'1 " PI< INT CHI< " 14) = "FoLOAD FIL TER S HAF'EFIL E .A"MW"' ·· : HGR : HGk 2 : Tf KT : POlE:

:'32 . l'I: POl E 233 .Q6
22(/1 HOME: F'RI NT .. ' ••••••••••••••••••••
2::'''' HTA~ II: PRI NT "AC TIVE: AUDI O FIL TEI<S" : H1A Fo r e : P R I N T " 1'11'11 "1 "'EN IJ"
:' 4,~ VTAE< t.: F'R 1NT .. ••••••••• ..
::'50' VTAB I": PR INT "' l..OW P&lSS - - -- ----- - I H: f k lNT
26~ PRINT '~NO P &lS S ~ ~. O PAINT

:;'7'" _INT "H IGH F'ASS ----- - - - - 'v -: PR I NT
:'8t!I PHI""T " E U'fI"l I NE GflAPHS ---- 4 H: f FI NT
29(/1 FR INT " END 5

W

::","'" VTAI.> :' 1: HTAB :;:1: GET T":T .. V&lL t T". : VT A~ :;>1 : H TAfo :' 1: ""' I'H T.
31<11 IF T .. I THE N T ' .. "' l..OW . 'AS S .': r.oTO 58..
3::'111 IF T .. :' THEN T" .. ~ BAND F'ASS- : GOTO ~,8,'

~::'.'" IF T .. :: TH(N It .. "' HIG~ F'ASS"' ; GOTO 50. '
3 4 1/1 IF T .. 4 THEN GOSlJfl 44,;<: GOTO ;:':'ri1
35" I F T .. 5 T~EN END
::::~'" GOTO 3"'0
":70 P R I NT HiFLIT D£ S If<ED RERf 'ON"'!' • H d NT : PHI/H
399 Fi>INT "':'NO ORDER '1 S ECT ION) ~H . PRINT
-Qe F'HINT w4T H OPDER I:' SECTIONS I 4 H_ f Rl ""
4H PH1NT ~ I:> T H OROCk 1 4 S E CTl Ot./S1 1:>': FR IN!

41 .. PH1""T Ha TH OROl'f< 14 SECTlc...s' - - ------- - 8 ": FH INT
4 :''' PHINT E> AMINE CuRREN T GF~HR EO: F'HINT

43" FRINT ' ~ E T~~ TO MENU - - - - ------------ ~ .: ~ET~~

44" HOI"I£ : VTAB 4 : HTA~ a : F'P 1NT 'f ~ AMI NE C1Jfof<f NT GRAl- H<;-: VTtH' fl: PHINT
wf 'AGE I ---- - 1 0 : PRINT: P H I NT "'fAI;f '] - - - -- ---- : " : V( t,~ I I>
: HTAB B : PR INT " f< E TUf< N - ANY O THER lE Y"

4~0 VTA B 1 2 : H TA~ 2~: GFI E s
41:>'" I F E " " " f< " T ~EON p mE 1"'3,"~. r/I : PDI ~ 16~"'3."' : k~ T URN

47[>1 IF £ . .. "1 " THEN F'OfE Ib ~"'~.r/I: PO' ~ 163<'1'1 ."': POf F 16 : ."4. 0: POlf
- 16:,q7 .l'I : GOTO 4~

48 ... I F £ " .. HZ" THE'" P()IoE 11:>4":' . .. : F'lJIE 16:;:qq_", : POl E 1631/14 ... : P O. E
- Ib2Q7.il: GOTO 4~

4'h1< F'lJI[ - 163_... : POfE - 16 4 '.....: RF TlJI'o-N
5lI0 HPLOT 4~.ee TO ~.<118 : !-<FLoT 41/1.28 TO 251!1 .~ : HPLOT 4",0 48 TO ~, 48: !-<PLOT

4.... &8 TO Z~.68: HPLOT 4~.98 TO :'Sl'I ,8~: HPL OT 4 " . ( ..a TO :'50 0 1<118 : HF'LOT
4".1 ::'8 TO :'~ . I~: HPLOT 4 1/1 . 148 TO 2~. 14e: HPLo T 4"' .1 6 7 TO 2~,167

51 .. Hf'L OT 4"'0f'S TO 4'- . 1" "' : HPl O T l ""!l ....a TO 1"" . 166 : HFLIlT 1 45 .08 TO 145 .1
6 6: HPLOT 19 ......8 TO Iq"' .1 61:>: HF'LO T ::16 .08 TO 2 16 . 166: HPL OT :':~ ."a TO
:' :::~, . 1 61:> : Hf'LOT 251'1 ."'a TO :::,<" . II:>t-

~:' " IF T .. :' THE N 54 <'1
:",31" Y .. fIlFl :F'-' .. "'::"' D ~ ": GnSU~ I:> :Y .. 28 : F' \ .. " ' : ,,(D B" : LiOfl l )« 6 :Y .. 4 8:F" ~

"ol"'D~"'; GOS UB b :V .. 6 8 :P" .. .. 1/1 DB": 00511« 6 : V .. 8 H:P" ~ " - I "D~ ·: GOS u t<
b :Y lril8 :P"" "' -:''''DI'' : u u s un 6 :V ~ 1 :;"8 : 1"" ~ " - "''''D B'' : GOSU~ 6 : V " (4f-l

•

or page 1. The last option
available is the overlay
mode. By se lecting the over
lay feature. you can have
your graph plotted over a
graph already in memory.
This feature is especia lly
useful for comparing two
different filters (see Fig. 3).
The third option also allows
you to rev iew any graphs al
ready in memory. Using the
review function also puts
you back at the point where
you select the three graph
ing options so that you can
edit them before plotting
the graph.

If you do use the rev iew
feature, you are presented
with a new menu which lets
you choose page 1 or page 2
simply by push ing the 1 or 2
key. You may toggle back
and forth between the two
in order to compare two
graphs in memory. Pushing
any other key wi ll return you
to the original menu . The re
view feature al so is avail 
able f rom either of the first
two menus.

Once you have opted for
a new graph or an overlay,
the program takes over and
begin s the plotting proce
dure. If you selec ted " new
graph," then evervthlng on
the H IRES page you se
lected is erased and a new
coordin ate grid IS calcu
lated and drawn. If you se
lected " overlay," then the
graph will be plotted over
whatever graph and coordi
nate grid that is already in
memorv.

Next. the graph coordi
nates are calculated and plot
ted, and after the graph is
drawn, you can return to the
main menu by pressing any
key. If you want to change
the number of points that
are pl otted, then increase
or decrease the STE P values
in lines 1010 through 1090, I
chose values w hich seem
to give good trade-off be
tween resolution of the
graph and amount o f t ime
to plot the graph,

A few co m m e nts are in
order concerning the graphs
that are plotted. The equa
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tions in the program give the
filter response as a ratio o f
voltages as opposed to cur,
rent or power. The equa
tions also give the theoreti
cal response and do not
allow for errors introduced
by variations in component
values or op am p limita
tions. As you increase the Q
and number of sect ions in a
f ilter, these items become
more crit ical ,

,

All of the coord inate grids
display a range of 80 dB
which converts to .s dB for
each screen pixel, which
seems to be a reasonable
resolut ion, You will f ind that
the dB scale for the band
pass filters is different from
the low-pass and high-pass.
This was done to try to fit
the maximum amount of in
formation to the allotted
room. The bandpass curves

F I L T F '---~ DES I R NER

are set up so that the center
frequency will always be 0
dB and all other points will
be relative to it.

The low-pass is such that
f requencies well be low the
cutoff f requency will be at 0
dg. High-pass is sim ilar to
low-pass. only it is fre
quencies above the cutoff
f requency that are at 0 dB.
This has been done by ad-

•



• •

Program listing.

:P$ • --4~DP" : GOSUP b:V • 167:P$ • --~00B - : GOSUB 60: GOTD ~~

~40 v • 8:P$ • " . 10 0 B- : GOsue b:Y • 2 S : P $ .. - 0 08 ": GOSU8 b:Y • 4 8 : P $ • 
- 10 0 B- : GOSU B 6 :Y • b8 :P$ • " - 2 0 0 8 - : GOSUB b:X • ~ : Y • S8: P $ • - - 3e 0 8
- : GOSUB b:V • 108 : P $ • --4 0 0 B- : GOSUB 6 :Y • 129:Pt • - -~OB-: GOsue
6:V • 148:Pt • "-6 1'10 8" : GOSUB b:V .. I b 7 : P $ • -- 7 1'10 8- : GOSU8 60

~5e ROT ~ 16: FFt . S TR$ <F F • • 2 ~ WI:X I • 4 2 : GOSU8 5be:FF$. STR$ I F F •
• ~ A WI:XI • I~: GOSUB ~6.:FFt. STR t <F F I : XI • 1 4 5: GOSU8 560:FF t •
STR$ I F F - 2 ~ W>: XI • I~ : GOSU e 560: FOR J 2 • 3 TO ~ : FF t. STR t I

FF _ J 2 ~ WI: XI • XI • 18 - J 2 1 • ~: GOSUB 560: NE XT : ROT - e: RETURN

560 IF LEN IFF t ' > 4 THEN FOR J I • I TO 4:X . n : v • J I . 6 + 16~ :Pt .

"tOt I F F t . J ' . I> : GOsue 2: NExT: RETURN
5 7 111 FOR JI • I TO LEN I F F $> : X • XI : ¥ • J I . 6 . I b 5 : P t . MI Ot IFF t ,J l , 1

I : SOSU8 2 : NE XT: RETURN
58>'1 HO"E: PRINT : INVERSE : PRI NT Tt: NOR"t'l L PRINT .

..... : VTAB 7 : GOSUB 371/1 : VTAB 2 2
591/1 VTAB 2Z : HTAB 38 : GE T Ot :O.. VAL lOt ) I 2 : VTt'lB 2 2 : HTA8 38 : P R IN T 0

•
bl'll~ I F Ot .. uR" THE N 2211I
6 111" I F Ot _ " E " T....EN SOSU B 4 41/1 : GOTO 5811I
/>20 I F 0 • 1 THEN oe .. "2ND ORDER" : GOTO 671'1
6030 I F 0 • 2 THE N 0 $ .. - 4 TH ORDER-: GOTO />71/1
640 IF 0 _ 3 THEN Ot .. "loT.... ORDER ·: GOTO 670
b~ I F 0 .. 4 THE N Ot • " 8 TH ORDER-: GOTO 6070
b6e GOTO 590
6 70 TE XT: HOME : Pt • Tt • - - • • 0-: REM GRAPH ROUTINE
b8e HOME : PRINT -._ : INVERSE: PRINT P t: NORMAL : PR t NT

- - : YTAB ~ : PRINT "CURRE NT F I LTER P ARAMETERS ARE

References
Manual of Active Filter Design,
Hil burn & Johnson, McGraw·HIIi
Book cc.. 1973.
Active Filter Design Handbook,
Maschytz & HOI'n, John Wiley &
Sons, 1981.
Active Filter Cookbook, Don
Lancaster, Howard W. 5ams &
ce, 1975.
"Design Your Own Active
Filters," H. M. Bertin, OST, J une,
1977.
"ActIve Bandpass Fillers," T. A.
Conboy, Ham Radio, December,
1977.
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read " IF T = 6 THEN 1200" .
Starting at line 1200 you
would add the printer r0u

tines used by you r printer to
output graphics. After the
printing is com plete, have
the program return to line
220. the beginning of the
main-menu sequence. I have
used this method with the
Epson MX-80, and it works.

I have included error trap
ping for most of the input
for this program so that it
usually will ignore an incor
rect entry. However, you
may run into a situation
where you have managed to
sneak some illogical cha rac
ter into a calculation which
causes the program to error.
If this happens, enter " RE
SET" and "RUN". You will
be back at the main menu
and any graphs in memory
will be maintained intact. If
you do not want to enter the
program by hand, it is avail
able from me on diskette
(DOS 3.3) for $1 2.00.

If you have an inte rest in
active audio fi lters and have
access to an Apple comput
e r, I am certain that you will
find th is program fascinating.
The graph ing routine gives
you a ve ry powerful tool to
ass ist in designing filters.
With t he tou ch o f a few
keys, you can see exactly
what response you can ex
pect from a given design
and a totally new fi lte r may
be evalua ted in seconds
rather than hours. This is the
type of application where
you can get some real utility
from your micro. Good luck
and happy filtering.•

scribed in the Apple Refer
ence Manual, Chapte r 3. The
shapetable shou ld begin at
S6OOO, and it has a length of
S304. After it is entered,
BSAVE it using the file name
FILTER SHAPE FILE.

If you have a graphics
printer, you can easily add a
rou tine to print the graphs.
Add a line 295 to put the
printer se lec t io n on t he
main menu . Add line 355 to

Basic program is entered in
the normal fashion with
the exception of lines 5<X)

through 550 wh ich must be
entered without any spaces
in order for them to fit into
the Apple's input buffer. The
program is heavily depen
dent upon subroutines, and
care should be taken when
entering line numbers to
avoid branching e rrors. The
shapetable is e nte red as d~

690 YTt'lB 7: PRINT ·CE NTE R FRE OUENC V · ; F F : YTt'lB 9
7(f<f/J PRINT TAB e 1~1 1 · ' C '- : TAB e 3CiUI-SECTION ": PRI NT TABI I ~ I ; - FAC TOR ·I

TAs e 29 J , "FREQUEN(;Y " : VTAS I I : PRINT - 1S T SECTION- ,D ell . FIt )
71& IF 0 > 1 THEN PRI NT - 2 NO S EC T I ON" , D( 2) . Fe 21

7 ;:111 IF 0 2 TH£N PR INT " "':RO S EC T I ON" , CI3I , FC51
7:;1'> IF 0 "': THEN P R I NT " 4T H S ECTION" ,QI 41 . Fl 41
74 0;'1 VTAI< 16 : PR I NT "CHANGE VAL UES eVI N) " :
75", GET V It : VTAB 16 : .... TAB ::'1: PRINT YIt: IF VIt • " N" THE N S20
7 />0 VTAB 160 : HTAB I : I NP UT "CENTER F REQUENCV I .... Z) ", FF
77'/0 VTAB 1'/ : F'RI NT "1 S T SECT ION : ": VTAB 1'/: HTAB 16 : INP UT C2$ : HTAB 32 : VTAB

19 : I NPUT F 2 $: 01l1 .. VAL C02 t):F<! 1 r VAL <F::-t >
78'" IF 0 1 THEN VTAB :'''' : PRI NT "2ND SECTION :" : VTA~ Z'/o : .... TAB 160: INPUT

04 $: HTAB 32 : VTAEl ::'0: I NP UT F4 t: O ( 2 1. VAL <04 t >:F<Z> • VAL <F 4 t >
79 11I IF 0 2 THfN VTt'l8 21 : PRINT ··3RD SECTI ON : " : VTt'lB :21 : ....TAB 16 : INP UT

0 /> $ : HTAI< :::': YTt'lB 21: INPUT F6 $: IH 3 1 .. VAL IOb $) : F 13) r VAL I Fb$1
8000 I F 0 3 THEN YTAE< 2:' : PR INT " 4 TH S EC T ION:" : YTAE< 22 : HT AEl 16 : INPUT

OB$ : "'ITt'l'" 3::': YTAB 2 2: INPU T F8 t: 0 (4 ) .. VAL 108$I: FI 4 1 • YAL IF8 t l
8 1& GOTO 6070
821/1 YTAB I B : PRINT " F REOUE NC V SCALf - WIOE /NARI'lOW I W/ NI . ,
8::~ GET .t : HTAE< 3 7: YTAe 18 : PRINT W$
B4~ •• 1: I F W$ • · N- THEN ~ •• 4~676~9 : GOTO 8608
85e I F W$ ·W" THEN 6 2&
abe VTAB:.'0 : PRINT - P AGE I OR PAGE 2 11/:'1" ;
B78 GE T PGt: PGX _ VAL l PS.1 • I: .... TAEl ~: VTAB 21/1: PRINT PSt
89111 I F PG?; 2 OR PGX ::; I ....EN 8 60
8ge VTA8 ::'2 : P R I NT " GRAPH - NEW/ OVER LAV /REYI EW ( N/D/RI· ,
900 GE T '1' $ : HTAE< 3 7 : VTAB ::: PRIN T V.
91 & I F '1' $ • " N" THEN 9 4 0
920 IF vt .. "0" TH£ N 941/1
9 3111 IF Y$ • "R" THEN GOSUB 4 4 1/1: GOTO 67 11I
941/1 PGZ " VAL ( PG t l • I: I F Vt • " N" THE N 9B0
9~0 IF Y$ < > "0" T....EN B9 1/1
91>'" YI .. 0: PO~E - 1603111 2 .1/1 : P O":E - 160 311I4, 1/1: PO~' E _ 16 297 . 0 : I F P G"!. • 2 THEN

POl<,E - l b 3 f/l1/l . 1II: PO~E 2311I, 32: GOTO 11111/10
9 7 111 IF PG?; • 3 THEN POl'·.E - I b ::'9 9 , 1/1 : PO~'E 230,64 : GOTO 101/10
981'1 I F PGZ . 2 T....EN ....GR : POI'E - 1631'1 Z .I/I : X • 71/1: '1' • 3: GOSU B 2: GOSUE< 5

et':VI .. '"
990 I F PG7. • J T....EN HGR2:X . 70:'1' .. 3 : GOSUE< 2: GOSue ~liI:VI • 111
1000 IF T • 2 THEN 10~

1.1 8 IF T • 3 THEN 10 70
18Z0 FOR I • • 2 8 4 TO 1.9b STEP . "'4 : GOSUI< 1 111 : NE XT
1.30 FOR I • 2 TO J S TE P .1: GOSUB 10: NE XT
1048 FOR I • 3. 25 TO 4.~ S TEP .25: GOSU8 18: NEXT : GOTO 1100
Ir.lo8 n :. • ,,: I .. I : OOSUB e5:F7; • 1 : FOR I • 4.~ TO 2 S TEP .25 : OOSUB 8

,,: NEXT
10~ FOR I • 1 . 9 6 TO .21/14 S TEP - ."4 : GOSUEl 80: NE~T : GOTO II~

1070 FOR I • 4.7~ TO :: STEP - . ~: GOSUS 4~: NE XT
lea0 FOR I - 2 .9 TO 2 STEP ~ . I : GOSUI< 4 5 : NE XT
1 "'9 111 FOR I • 1 . 9 60 TO .20 4 STEP - .04: GOSUB 4~: NE. T
I li'fl POKE 163b8 .0: GET P t : GOSUE< ~ : GOTO 2::''''

justing the ga in in the ca lcu
lations to place the curve on
the graph where it provides
the maximum amount of ill
formation. In real life if you
build a fil ter, you can select
whatever gain you like and
it will have the effect of
moving the entire curve up
or down the vertical axis.

The program is in two
parts, an Applesoft program
and a shapetable file. The
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Top-Band Power Punch
Sick of 5-2 reports on 160? Build this

knockout kilowatt amp and make it 59 every time.

' ••
~---,

,

was bu ilt fo r my fath er.
WI)AK F. The "160/1000" is
se lf-explanatory.)

Primary design cons idera
tions for the cons truc tion of
the 160(1000 were :
e s ingle band -16O meters
only
• low cost, using on-hand o r
read ily avail able su rp lus
pa rts
• must bP "de sk-to p" and
capable of 1 kW dc input
• tube(s) must be readil y
available and inexpensive

The f inal choice of tubes
(811As) was primarily d ic
tated by the above consider-

The addition of the 160
meter band to most am

ateur transceivers since the
60s has steadily increased
interest in the " top band" to
the point that it sounds like
75 phone du ring periods of
good propagation . Often
plagued by noisy atmo
spheric cond itions and mar
gina l an tenna systems, th is
ba nd is a prime candidate
for an ampl ifier that w ill al
low consistent cornm unica
tio ns.

With these considerat ions
in mind, the AKF 160tlOCXl
came about. (I ts name is de
rived from the fact that it

• •

, ,

Front view of amplifier.
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Rear view of amplifier showing intake and exhaust ports.
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Top view of amplifier with tube chamber covered.



Top view of ampl if ier with tube chamber exposed. Note l D1
in front of the fi lamen t transformer.

•

•

•

•

I

i •

•

ing the th ree standard ci r
cu it func tions. They are:
• p lat e c u rre n t (0-1 .5
Amps)
• grid current (0- 1 Amps)

•

•

Side view o f amplifier showing the plate tune and p i-net coil.
Note the Plexiglas sheet forming the near chamber wan and
also the surplus mica capacitors.

ing -pro bably due to high
curren t fl ow.I

A single dual-movement
m e te r w i th a p pro pri a te
shunts was used for monitor-

• T he SO-O h m inp ut Z
would make it easy to drive
w ith a solid-sta te transceiv
er. even w ith no tuned input
circuit. (A 1 :1 pi-net input
was used anyway.)

• Although the 833-0hm
pl ate Z wi ll result in h igh
values of pla te-tune and
p la te- load ca pac ita nc es
when looking into a stan
dard pi-net. smaller variable
capac itors are easily pad
ded into the approximate
tuning range by fixed values.

• The low pl ate Z also al
lows use of a sm aller value
of inductance which in turn
saves space. (I t ried several
toroidal inductors bu t had
d ifficulty with core heat-

ations. Also, suitable f ila
ment and plate transformers
were on hand . The vener
able 811 A triode has been
used in many proven com
mercial and home-brew am
plif ier designs over the years
and is st i l l availab le - bot h
new and used - for less than
$15 00

The ci rcuit is a straightfor
ward grounded-grid design
using six 811As in parallel . I
found that the input and
plate-load impedances for a
single 811A were 300 and Sk
O hms, respectively. This is
equal to SO and 833 Ohms,
respectivel y, when six tubes
are used in parallel. I found
this to be desirable for sever
al reasons:
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Fig. 1. Schematic.
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Under-chassis view of the amplif ier. Left: power-supply com
ponents and HV-meter multiplier resistors. Center: tube sock
ets, filament choke, and input pi-net mounted on a standoff.
Center bottom: ac power relay and U.v-dc power supply.
Right: input loading capacitor, antenna relay, and safety rf
choke.

Fig. 2. Amplifier switching circuit for using two station ampli
fiers with a common antenna switching system. Alleviates
cable swapping when going from one amp to another.

used should be evident from
the photos.

Due to the low frequency,
lead le ngths are not as criti
cal as they would be in the
upper HF spectrum. Howev
er, your final layout should
be such that leads are
heavy, direct. and as short as
possible.

I prefe r using a commer
cial chassis as the amp foun
dation, then surro und ing It
w ith Ye N- t h ick al um in um
sheet held together with V. ~

a luminum angle and #8 or
#10 hardware. Scrap alumi
num sheet is fairly inexpen
sive, and when only straight
cuts are required, the total
cost of a heavy-duty rf-tight
ca bi net can be q uite low.

O f specia l interest is the

not be afra id to experiment
with diff erent parts a nd
layo uts.

If you r station a lready has
an 8O-15/1o-meter amplif ier,
the circuit in Fig. 2 will allow
automatic switching of rf
and control functions be-
tween the two amps . This of
cou rse alleviates the cable
swa pping behind the o perat
ing desk. It uses surplus
DPDT power rela ys with
'l t u-v -ec coils a nd is activat
ed when the 160/1000 fila
ments are turned on. It was
constructed in an aluminum
minibox and placed near the
station antenna switch.

Construction
The general layo ut a nd

construction te c hn iqu es I

i\t\any component changes
can be made to suit parts on
hand as long as voltage rat
ings a nd va lues are o b
se rved. The main point is to

The power supply is a
sta ndard fu ll-wave design
a nd uses a su rplus plate
tran sformer rated at 500 rnA
CCS (ava ilable from Fair Ra
dio Sales). Tho ugh it looks
sma ll, the transfo rmer is
very heavy and no excessive
heating will occu r.

• high voltage (0-2 kv dc)
The metering can be mod

ified to a llow use of jus t
about a ny low-cost o r sur
plus instrument. In fact, se p
arate mete rs fo r eac h func
tion may be desirable.

Bias is developed in the
center-tap return of the fila
ment transformer by using a
6.2-V, 5O-Watt zener diode.
Ze ro signal plate I was
found to be about 100 rnA.
Plate I is cut off du ring re
ceive by resis to r R17.

Pans List

B
C1-6, 13-14,20-21
C7-10
C1 1-12

G15
G16
Gn
G'BG,.
C22-23
051-2
Fl-2
F3
F4
J1-2
J3
K1

K2

L1
L2
M

4 ~ muffin fan, 115 V ac
.01 "F. 1 kV disc
loo"F, 450Vdc
3330 pF silver mica (three 10005 and
one 330 in parallel)
.001 " F, 5 kV mica
1000 pF. 2 kV dc
2000 pF, 1 kV dc «ecerver-tvoe spacing)
.005 "F, 2.5 kV dc
1000 " F, 50 V dc
.002 pF, 5 kV mica block capacitors
115-V-aC pilot -lamp assembly
15 Amps
2 Amps
V, Amp
SD-239 coax jack
RCA chassis jack
DPST or OPOT 25-Amp contacts/24-V-dc
co il (surplus relay)
3PDT t o-Amp contacts/24-V-dc co li
(surplus relay)
17 V, turns, Iffi, 2 · di ameter
17 turns, 1 w diameter, 2 w long
surplus meter (0-200 and 0-1O--mA
movements)

MS
PC

Rl - 6
R7-1 0
R11
R12-16
RFC1

RFC2

5 1-2
53
T1

T2

T3

zo

meter shunt to match M above
parasitic choke: two l00-0hm, 2·Watt
carbon resistors In parallel with 4
turns ' 14, V,· diameter
470k, 1 Watt
470k, 2 Watts
50 Ohms, 12 Watts
SOk, 10 Watts
plate choke (370 turns #24 enamel on
1<drameter hardwood dowel)
bili lar·wound filament choke (#10
enamel 10 fill 7 V, · x V,· ferrite
rod-Amidon Assoc.)
SPST
a-oorea-cosnron rotary switch
1151115-V·ac primary, 2250-V-ac cot,
500-mA secondary (surplus Collins
Radio transformer from Fair Radio
Sales #TF1 UX02YYj
115-V·ac primary; 24·V·ac c-t second
ary (Radio Shack)
115-V-ac primary; 6.3-V·ac c-t second
ary, 24 Amps (Fair Radio Sales)
zener dlocle, 6.2 V dc, 50 W. TD-3 case
or stud mount
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" T~ ....._ by F.C-C- Ik:eo led lwd . 1iciaf1I uainlI U. ....I ""1Mii'. tesL
.NI . ly.'.01~ 10 giwe you _Ita you can COUllI On.

- INSTALLATIONS

-EVALUATIONS

-TESTS

-MODIFICATIONS

·REPAIRS

-ALIGNMENTS
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Gell N8CE

51 1-&26-6044

··F.C.C. Amateur end Commerelel Llcena"
Sales ol lcom 8usiness and Marine Communications Equip
ment and Xllex Mobile Telephones.

AMATEUR AND COMMERCIAL
COMMUNICATION SERVICES

ILLINOIS STATE ARR L CONVENTION

60TH ANNIVERSARY H AM FEST
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ij;~. ~DX IIin.r Ilullio t . n!J1U'
Sunday - AII !!'..t 26, 1984
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136 F. llo..... Street
51. Charie.. IL 60114
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• Contes ts »Demonsrranons » Hot Food

mu m pow er output and
then decreasing the drive
level to the legal limit seems
to give the best linearity.
Check your metering and
watch your signal on a moni
tor scope (the best piece of
equ ipment a ham can have
in his stat ion). No evidence
of flat-topping has been no
ticed, and the output ap
pears to be a linear repro
duction of the input when
driven by a T$-830S at f ull
power and viewed on the
station monitor.

On-the-ai r comments
have been excellent, with
much interest expressed in
the number and type of
tubes. It is hoped that the
811A fanatics among you
will add two more tubes and
try construction of this amp,
Good luck.

Special thanks go to my
father, WOAKF, for his pa
t ience w hile I built this amp,
The greatest reward is to
hear him using it during our
twice-weekly schedule.•

amplifier cooling. The six
tubes are enclosed in a
chamber formed of alumi
num sheet and Plexigfasr
(the wall between the tubes
and the pi-net is %" Plexi
glas). A ir is forced through
the chamber using a stan
dard muff in fan. A 1 ~ gap in
the front of the chamber top
plate allows the air to move
into the power-supply area,
Four holes behind the plate
transformer allow the air to
exit the cabinet This has the
added effect of provid ing air
circulation around the plate
transformer.

Operation

This amplifier has room
to spare when it comes to
power output. Since the
number of tubes and plate
voltage may vary from amp
to amp, no discrete tuning
information is given. How
ever, outputs in excess of
1100 Watt s have been
achieved when operating in
to a dummy load. I have
found that tuning for maxi-
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cable to 'ece",e PaCk.aO" up It>e I(P.&.5. add 12 '0 14 \ide. .nt..n...... and any TV
camer.. VCR 01 comput.. r "" I". COtfIlX*!e .odeo outPUt Somple. e"?

• •

,.......

-
" HAL" HAROLD C. NOWLAND

WIlXH

.......n ull MI(;1'lOWAVE RECEIVElII
"00.2500 MHZ

' _ co-un .-t
CCIOHUTl ....",.... .... _ ..". T 8OCUIOII• • __~o

_ """"" co-t•• ,.", "'"" """ _ '. COIUI . .... (;OOoOo(C.
TON " S'ODu"" 01' . . .... De 00' .......' ••..... 00<... __
..... ..... . . 01_ . ....·....U"" ..~A" ..co....

HAL.TRONIX, INC" "
P.O. BOX 1101 · DEPT. 7

SOUTHGATE, MICH. 48195
PHONE (313) 285-1782

__'- ow<~ ",-,,"~_'~Da""""'Tl"' _""'"_ .......... _ .........' 01l ".. .uN '--" us. ....- ..cua __.... _
_ ~-.....o . ' ~ _ _ ..,., . .. ....... . "'- ........ .._O"_
_ _ . ....... c.o_.._ ... ..., .,._,_ ... "• ..-

..........
"" ",,""D'''0.'' CO..",,"'.18--"'..."" "" ."~." COOI""",.T, wm< ...... ... ""_ ..._ .
"" _ "" au. COM..,..,~a...... ... ......"" _ 00 au. COM"""" ~'"-.. _ .•_ ""_00
-,~ __..
......, ."""u.'.o .._,_a"c

HAl:l'304 MHZ AJoIATEUIl oow,," CONVf.fIlnllS..-..."". ,....,.,.. .....,...._ , " •.,oo
o.o.&C""" .." , . ... co", 01' ''''0' co.... ftrr,_
...._",..... 1.. ..
..."" u"" ".,n. P., . ... WIT" OI ' ''''Sf co.... >IT""'"
.... Il1O..' .. " " . .. ..
B.<SOC M ' " ~'<I. '" WIT" ",, -CAST C "TT",""
........ . u...._ 1" •
..,. T~' A..,.. coo'.... " WIT" AU. P."" " .. CUf......._."""" ....
.....,.. lUST'" CUI __LotI..............-"""" "... ....
_..". "'" T", .... 0000 • •• ,De 00f_ .~. "'""
__u '__·_ .
"'-"OD "'" -.. """,",~,"R ....... '0 _ • ....,.. "" _ .... _00 Of ".
"""'f _ ""''ICTOO . ..._
_ ,.. ''''' be _ ...
""""" ...... ",no """_

tLOlTUI_y-",_ ,,~_ _ •
.. De ...... _ .., .. .... ..... t ' '' . "" C-o.SI ..... a

2522 Paxson Lane
Arcadia C A 91 00 6Ma ryann WB6YSS

(8 18) 447·4565 m·f 8 am·6 pm pst.

P.C. ELECTRONICS
Tom W60RG

• APPUCATIO NS, Cordle.. portable TV camera lew 'IC" & otr>e< public s."...;ce
.......'" ",mot<, VCA. elc- Remote conlrol fA RIC "'rpIa..... 01 .oboIs. St>ow home
.oOeO1-. compuler ""OQ••m&. ,_at SSTV 10 local ATVers. ox depends on
anl...naS and terra,n typo1 to 40 m,les.

• FULL COLOR VIDEO a SOU ND on one small 3.25.4 oo.'d

• RUNS O N EXTERNAL 13.8 VDC al 300 ma supply 0' bIlnery

• TUN ED WITH ONE C RYSTAL on 426.25. 434 .0, 01 439.25 mHl

• 2 AUDIO INPUTS lor ala", Z dyn,m>c ,nd I,ne le.,,1 aud,o,npul foun d ,n mo st
POrlabl" co lor c a m,, 'aS, VCRs. 0' hom" comp uters

• APPLi CATION NOTE S & !K:hemat>c su pp l,e d for fyp,ca l " ' I",na l co nne clron.,
pachll,nll. and system operat ion

• PRIC E O NLY 5159 OO I,.e,ed.os UPS surlace in II,.. USA.. Technicoan class
am.l""r license or highe' ''''lu''ed for purchase and ope,aloon

C ALL O R WRITE FOR OU R C O MPLET E C ATALOG & more onfo Of' 'II.
oownconveners. , nle m' as, cameras. elc, or .... 1'>0 's Of' ,n YOU' area.

TERMS V-. Masterca.d. 01 casJ1 only UPS COO tty t~""".Of ma,l Telephone
Olden & jIOSlal "'0 usualy $I'Ilpped ..,t",n 2 dayS. all olher cl'>eCkS musl clea' !)elo."
.I'"pmenl Transm,n,,'ll l!CIu'IIfTl"" SOIcl only to licensed amat""" _~,ed ,n 1984
Callt>ook Calol .n<:lude UleS ta.
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editoria l by Wayne Green

Dr. Green shaking a Model 100 computer a t the Central New England
College graduating class, threatening them with the coming need
for a massive increase in communications in order to cope wi th the
computer revolution.
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tronics shows. I've been on th at
tour many t imes and will be go
Ing aga in this yea r. In two
weeks, th is gets you to elec tron
ics shows in Tokyo, Taiwan,
Hong Kong, and seout. : . nlne
different shows in two weeks!

There are usually 200 to 300
on thi s tour, a good percentage
of whom are hams, so it would
be a natural if th e OXpedition
could be tied in with the tou r. u n
for tun a t el y , with magazine
deadlines taki ng so much time,
there just wasn't enough t ime to
get the word out, make all the ar-

Tim Chen BV2A wants you to come and DXpedition from Taiwan.
How about it?

$$ HOME·BREW III SS

Turn your hot solder into cold cash! Once again, 73 is search
ing for the greatest home-brewer in the land. All projects have
a chance to appear in 73, and the best of the best will be show
ered with lame and fortune.

Top prize is $250. Second place Is worth $100, and three
runners-up will each earn $50. Of course, this is in addilioo to
the payment every author receives for publishing in 73.

Contest Rules

1. Entries must be received by November 1, 1984.
2. To enter, wri te an article describing your best home-brew
coost ruction project and submit it to 73. If you haven't written
for 73 before, please send an SASE for a copy of our author's
guide.
3. Here's the catch; The total cost of your project must be $73
or less, even if all parts were bought new. Be sure to include a
detailed parts list wi th prices and sources.
4. Our technical staff will evaluate each project 00 the basis
of originality, usefulness, reproduciblity, ecooomy of design,
and clari ty of presentation. The decision of the judges is final.
5. All projects must be original, that is, not previously published
elsewhere. There is no limit to the number of projects you may
enter.
6, All rights to articles purchased for publication become the
property of 73.
7. Mail your entries to:

73 Magazine
Editor ial Of fices
80 Pine Street
Peterborough NH 03458
At tn: Heme-Brew III

yearly USS Drum submarine re
union,

Sherry was with me on the
tour, going on to Manila from
Hong Kong to see her suppliers,
She imports some c lever c loth
and wire bullerflies which she
sells through gift shops and flo
rists, She th en met me in Mobile
for the reunion, missing CES,

Now, about Taiwan and that
nxcedrnon. My fi rst thought
was that it might be possible to
work out somet hing wh ich
would coincide with the October
tour of Asian consumer erec-

been able to take away virtually
every consumer electronics in
dustry from the entire world, In
cluding the US.

The electronics revolution
has a loog way to go, so there's
stili time for countries like
Taiwan to develop the needed
technical people and get In
there and compete with Japan
... designing state-ot- the.er t
technical products and thus cet
ting a good piece of the action.
But withOut getting ham-radio
clubs into every school on
Taiwan, the country will be sen
tenced to copying-to stealing
the ideas of others-as they
have with their Chinese copies
of the Apple and IBM computers
and Rolex and Tiffany watches.

I've been giving this message
in my ta lks to business groups
In Taiwan for several years and I
think the message is beg inni ng
to take. Now if I could only get
some attention here in th e US!

From Taiwa n I we nt on to
Hong Kong to see some more
pot ential manufacturers and
buy some goodies. The prices
are best there for Sony, Selke,
and so on. The whole tour to four
co untries took just two weeks
and got me back just in time for
the Chicago Summer Consumer
Electronics Show and th en my

from page 6

situation by Tim. He's been mak
ing considerable progress, with
several more licensed hams in
Immediate prospect ... and
more to come. Perhaps my talks
are having some results? Old
Doc Green gave the Computex
ooenrnocerercores address to
a good-Sized audience of Otu
nese businessmen.

My message for them Is the
same as lor America-If Taiwan
wants 10 be able to cope with
the electronics revolulion, it has
to have engineers, technicians,
and scientists to develop new
orocects. to help make, sell, op
erate, and service them. Lacking
technical people, Taiwan will
have to just make do by copying
the designs 01 others; they will
always be two or three years be
hind.

And how does a country de
velop the needed technical peo
ple? Simple, really, just make
sure thai you expose kids 14 and
15 years old to hlgh·tech hob
bies such as amateur radio. It 's
no coincidence that Japan has
ham-radio clubs In every high
school In their country. They are,
as a resul t , graduating seven
times as many electronics engi
neers as the US, and with half
our population ! Thus, Japan has

W2NSD/i
NEV ER SAY DIE
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Your wife? Why not? There's
no shortage of things for her to
see while you are busy f ill ing
your log with contacts, And a
bus inessman really needs some
sort of assistant on a trip like
this , .. to get deta ils and prices
trom manufacturers whi le you
are DXing.

If you can get away for more
than two weeks, lor a few bucks
extra you can return via some in
teresting places and maybe get
in a few more days DXing. A little
over a year ago I made the trip
back from Hong Kong, stopping
off to work DX from Bangkok,
Singapore, Kuching (Sarawak),
Bandar Sen Begawam (Brunei),
Kota Kinabalu (Sabahl, and
Manila. If you're interested in
operat ing from any 01 Ihese
places, I can put you in touch
with a local ham who will help
you and perhaps even let you
use his stat ion lor a couple of
days. Brunei is a new country
now , , .bow about it?

Why leave all the real DXing to
Uoyd and Iris?

Computer nuts will go right
out of their minds when they see
the prices for Apple- and IBM·
compat ible boards in Taipei.
And almost every American
computer book is availab le lor a
couple bucks, repr inted there.

The food is superb and the
si ghts Incredible, f rom their
museums to Snake Alley. Your
camera will be snapping day
and night . So, are you game for a
little DXpeclition to the Repub lic
Of China next May, running from
about May 15th to 30th?

Who knows, between the
Computex computer show in
Taiwan and the products made
in the People 's Republ ic of
China- which you can visit on
the same trip, going up for a one
day visi t from Hong Kong -you
might find a product to import
and dist ribute. That would make
this a business trip, right?

Tok yo Disneyland is an immacula te must, A kid spilled some pop
corn and within seconds three people appeared from nowhere and
cleaned i t up.

•

Some Chinese dinners are memorable! You won't forget your
Taiwan visit.

interested in gett ing over 10 see
Tim and operating for about live
or six days from Taipei next spring,
drop me a line. I would estimate
that the whole trip would cost
abou t $3,000 which would in
clude transportat ion, hotels, a
week in Taiwan, plus a few days
in Tokyo and Hong Kong. By
then we may be able to work out
the two-meter repeater and HT
sttuatton.

If I can get ten pos itive and a
few more possible candidates
for the DXpedlt ion , I'l l start
Commerce on setting up the ar
rangements and start working
with TIm to cover the legal tor
malities.

Have you ever wondered what
it's like to operate from the heart
of Asia? To get on from a rare
spot and have the whole world
beating your brains out tor a
contact? II's heady stuff. I've op
erated from some pretty rare
spots and it's really addi ctive.

Some of the 1984 Computer Show Tour Group visiting a Korean com
puter factory,

rangements, and have things in
order ov October first.

I talked with Tim about the
possibility of my bringing a re
peater over and setting it up so
that t he American operator
team could have good personal
communications. Poss ible, but
this will take some educat ion of
those in charge and some dick
ering. I talked with Bob Chang,
who runs Commerce Tours , and
he said he could arrange with
the Ambassador Hotel for a safe
place to set up the repeat er.

We're going to have quite a
ham contingent on the '84 Octo
ber show tour, so I'd been think
ing in terms of arranging for us
to get HTs in Japan which we
could use in Hong Kong and Ko
rea . .. and perhaps even Taiwan ,
The turmoil of my merger with
CW Communications and start·
ing several new magazines and
businesses scotched the HT
plan for this year. Maybe in '85.

If about ten of you would be

Akihabara, made into a pedestrian mall on Sundays. is an electron
ics Mecca. There are hundreds of electronics, radio, and computer
stores 811 in one part of Tokyo. Several American hams visiting here
have tried to defect.
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CALL LONG DISTANCE ON YOUR HANDHELD

r

13 CLASSIFIED ADVERTISING
RATES

Virgin ia, l ive miles southwest 01 Pen

tagon, nllee bedrooms. " fam ily room: '
5Q-loot l elephone pol., trlbandef, 1."
lwro-meter. 4Or'llO-mel.. dipole, Y.t &era.
lanced ya,d. Avallal)la Au gu st '8 • .

K1CTKl4. Use CIlllbool< 8ddrasa. Phone
~79-7..:J7-nga. 8 N8166

FOR SALE OR TRADE - 58' Rohn 25G
loldovert~. Cornplale willl double-guy
kit. 2 years old. ,",_!ly in stOlage.
$750.00, Mike Nelson KB9RJ. 3212 Gien
dale Ave.. La CrOlH W, 54601; (608~

766-8153. BNB176

KAYPRO MORSE·CODE LEA RN AND
PRACTICE PROGRAM. No inlerlace, no
allachment~. Menu allows creaHon of
clea, lext l i1es or random characters In
random-length st'lng~. Will send from 5 to
17 wpm Or use' can SOlI each code ele
ment Te.' displays OIl scleen alief s.."".
Ing 01 Can be sent 10 p<lnle< . Program on
disk with run-lime PIOckaga. sa.mple Illes.
calibraled S peed f i la. Wrillan instrucl lorq
and co:Ie-study a"ggesllonl. Serld S2!i,00
to Jon n W. Meacham K6SUF, 19303

Aguiro St ~ Rowland Halghta CA 917"8
BNBl70

SECURITY AlARM INDUSTRY BOOMING.
E·Z Learn. Get in 1"10*. Employment-busl
ness oPp<><!unit ies ave<yWhele. Rad io
a '<lUls . .. tnis is tailor-made 101 you , In-
fOl tion package Sl.OO lredallfnablej.
s...:urity Elactlonics lnte<nahonal. PO
eo~ 1.56-RW. G<and Rapids MI 49501.
BNB172

FREE CATALOG on '- & IIsed com·
put....s. l\ardwa,.. keyboa/ljs. lapes. multi·
p1exers, CRTs. elc. IN.X-5ALES. Dept. A.
80x 45. lillon NH 03276; (6031-28&-3062.
BN8174

EIMAC 1lI7", '-. $t/lO. W9ZR; l41.).434
2936. BNB175

ROM·116 FOR TRS-IORm with 5 program
ta pes and Inst,uctlon manuals. 1.3 ~er·

eron. $200,00 or best o ller. Ken Eaton,
6418 W. 78 SI., Prairie Village KS 66204
BNB173

ENGINEERING SOnwARE-Free fly",
and~ guarantee. CPI\ol. MSDOS,
TRSDOS. PLOTPRO-Graph p<lnling pro
gram. Linearnoga,lthmic. muiliple plols,
g'id lines, labeling. $52.9'5. ACNAP- Ana·
Iyzes activelpasslv8 elec,ronic c.recne.
Mon teCarlo, wors ' ·c n e, senslll ~illes,

$52,95, SPP_Signal processing. FFT,
linear/nonlinear. LaPlace, lIansienl
analysis. more. S8.2.ll!> BV Engineering,
2200 Business Way . Suile 207. Riverside
CA 92501; (714;.78'-<l252. BNBln

OSLa & RUBBER STAMPS. ToP Quality.
OSL samples and Sl8fTIJ/ in'ormat lon SOC,
Ellt>ert Graphics [).7 . 80. 70. Wesl ......ill.
OH .l3Oll1. BNBte9

COMMODORE &4 CW INSTRUCTOR PRO·
GRAM. Generates CW on TV spea.e<,

Random code. keyboard input. 01 p<"
recorded ~CW tesls" Characle< speed
and spacing set hodepeollJently. Designed
IOf clauaa alld Inclusing code apeed.
$15.00. diSkette 01 cassette (specify). oe...
nis Olver N78CU. 20909 S. Fe<guSOfl Ad ..
Otegon City OR 91Ool5. BNB167

DIGITAL AUTOMAnc DISPLAYS '01 n ·
lOla. TS-52Oa, eoll ina, O,a••• Swan.
Heatn, 111'1(1 01_.. Six Yo ~ digits. Wrile 101

Inl ormation. Goalld SysletM, Qepl . .... PO
Box 3377, 81aine WA 98230: llI04)-S30.
4~1 . BN8161

ELECTRON TUBE S: Recei";ng. transtrWl·
hng. micro-ave . •. all Iypes ava ilabl•.
Large stock. N.xt-<la.y delivery in !l'IC)$t
cases. Daily Electronics, 14126 WillOw
Laroe. Weslmlnal", CA 92l\ll.3; (71.~
1368, 8NBl50

BEAT tne over·prlced anlenna mar1<at. We
manlllaclure a~lennas and kit s and alock

a wide ~allelY of 6061·T6 .056·wall a lum l·
num lublng, Use Ollr concept and only
your Imaglnalion will be lhe limit Write
Antenna Oimensions. PO Box 340. Ger·

manlOll NC 270 111. BNB157

C64 AND VlC-2O ham software: '- con
tesl~' program, ca ll..,ame--QTH log p<o
gram, ham 100muias prog,am. n>\ICh more,
LSASE lor Ils!. SptlCily comPllle<. Wall
KA9GLB, 4880 N. 491h st.. Dept. 7, Mllwau·
kee WI 53218, BNBl64

except Sunday. 14280 MHz. \900--2000
GMT, Of. ear..-fil Frey. 1 PTyer Manor Rd .•

larchmonl NY 10538 BNBI23

GROUND RADIAlS WORK-Solve )'OUI'

vertical anI....... p<obIems with tl>a fa ...
tashc ground plane one {GP.1}. A 10"4;
ameter. 24-poinl Cilsl-at....,.;num buS tllat
fils any 2"-OIa'I'Io8I1" 01 smallar man Ra
o;al probleml.co/vad fOl only Sl4.95. Send
an SASE 101 pholOl and brochure. La.nca
Johnson Ef'lQi_if'IQ, PO Box 7363. Ka...
sas City MO &4116. BNBl48

COE ROTOR OWNERS _You need a
"[).Lay·5!" Th is easy·lo-Install cirellI! pro
tecta lhe rotOl lrom damage causoo by ec
cldenlal bra king. Wo.-ks witll Ihe Ham II,
Ham Ill. Ham IV, and Tall twiste< models.
Provides a II_second sa fety l ac tOl In
'JOUIIOIOI bral<a. Incredible value al $19.95,
Postage paid ""OI1dwide. Laf1C8 Johnson
Engi""","no. PO Box 7363. Kafl$llS CIty.
M0&4116,8NB1.9

FINO OUT what else you can hear on YOU'
ll<lne"l-cove<age transceiver 01 receiver.
Complele infOfmallon on major Nort h

American radlo-Ilslenlng clubs. Send 25c
and SASE. Assoclalion of North American
Asdlo Clubs, 1500 Bunbury Prive, Whlttl.r
CA 90601. BNB099

IMRA-InlematiOfla l MiSSion RadIo Asso
clal lon helPS missionaries by aupplyif'IQ
8QUlpn'llltlt and ......."0 a nat tor lham daily

REPAIR. alignment. CiI'lbralion. Collins
wnttan estimates, S2!i; ~Ii"" $50.
K1MAN.I2O~95-2215. 8NBI17

AHfl.STATlC DUST COVERS 8Y Covet
Cral l Corporation. Amaleul radio. oorn
pul..... printers. d isk drives. VCAs. New 01

older modaIs. Over 1.000 designs In lIoct
and __ 1,000.000 is use. Call 01 _il. 101

brochure. Bircl'l Hill Sales. PO eo. 234. Pe
t.rbOrough NH 03458 ; (603).924·7959.
BNa097

STATE.QF.THE.ART, rugged. 10w.prolile
antenna syslemS. Hel ical designs IfOm
3.5 to 50 MHz. DDRRs I rom t44 10 450
MHz. Relet" 10 73 magazine reviews In (le.

tobe< and November. t982. Com-Rad In
dustrles , 25 Im5Of\ Street. Sullllto NY
1421 0; (716).773-1445. 8NB096

DEADUN ES

Copy muSI be .-..ed 'n Pete<botough by tr>e 51h 01 II>e second month pre

t;edino the cower da'e II COVf is ' e<.:ei"Od . flltf II'M!I _ I",.,. il ... ,11 be 5d>eduled
10 .un the 1001ow1l'll lTlO!'lt ll , unless specihcllily p<otllblled by the 1ldve<1'H!.

S&rM:I lo A~is,noDepartment. 73. Elm St'Ml . PeterDol'ough NH 00458

WANTED: CII"'" paid 101 uNd SPEEO RA·
OAR EOUIPMENT. Writ. or call: Brian R.
EsI""man, PO eo. 8141 . Northlield IL
60093; (312)-251-6901. 8NB030

COMPUTER OWNERS! Supe, new M FJ
t22 4 CW/RTTY/ASCII term!nal units.
Send/receive CWIRTTYNlC·20 and Com

modore &4 sol1ware. Full.lealllfed, disk or
canene. Kanlronics. 100. Low p<ices.
speedy de!ivMy. Hundreds sold interna
tionally. SASE 101 delails and Cillalog o t
Commodore. Alllri, PET. zxet . n TRS-80
sotlwale and &ec.s toriU. Amal_ AI;;.

c.ssotlota, 6 Hatvat COurt. RO 7, Qepl.

88. FlemlngtOll NJ 08822. Tel&pt'lone
1201H82·1~I, 6;30-10:30 Ealtern tiiJol.
eNElO19 . t

OX HEADING MAPS lor 8oeton, NYC.
PhilMMIphia. Baltimore. Dalroil . A!lanl~

cmeago. New O<laaflll. SI. Louis. Danas.
LA. 11""17-. S1.75 pp. 22-"34", 15.95
pp. Specify city. Massey. PO 80. 397.
HainesPOll NJ 08036; (609).2$1-2952_

ON"'"

MILITARY TECHNICAL MANUALS lor Old
and obsolele equipment. 6O-pall" calalog.
$3.00. Mil i l ary Technical Manua l Service.
22&6 seeesee Ave.• Long Beach CA 90615.
8NBi045

BARTER 'N' BUY

too;y,,,.....,(non~cl.,l . . . . . . . 1!'Jc.,.,.. ........"
Commercial . . •.•• . __•. ,5Oc peor wOfd

Prepa yment by check Of money OIOef ;s ,equ"ecl wlth )'QU ' ad. No discoun,s 01
commissions are lIvail;oble. PleaSII make you' payment ' 0 13, aetes fOf mull ,plll
Insert ion s a '" ava ilable 00 request

ADVERTISING COPY

Adver1 is i"ll musl pe<la,,'1 10 a ma' IN' ".d,o Pfoducl s 01/ ser<i<:es, No speocial
'.}'OOJIS Of p<:llIj llons . re PQ'Isib!lI. All _t'sing copy musl be subm.l1ed l~
...,inen (double-spacedland must include l ull ....me and address. Copy h.... led 10

100 WOtds. tria.'.....". Count only worm m Ie. ' Addless, I......
73 eannot _,I, ~1""lIcla,ms and earmot be held ,espons,b1l1'or C'I"ms

...- by the ""-1'M\' . Uablli ly ..iII be limnOl'd tQ rmok"'lI ""J " ec" u ary COt'ec·
loon in the roe" •••,,_ ,_. 73 ,~,~s the ngnl 10 -erect any COJIY d ! "e(l
""''''UlbIe ,

r.:Y:.TllComm unicat ion
~Concepts Inc .
...... PI_ A,_ A_. ' 0.,...... 0""" ''I''llI "(S')1~'."

The M odBI 335A will deliver 35 watts of
power using the latest state -of-the-art err
cuitry. The amplifier will operate SSB or
FM and is compatible with
most handheld tran s
ceivers, including the
TR2400. TR2500, JC-2AT,
vaesu. seorec. and Teo
Tee. Only 300 mw input will
deliver 5 watts out ; 3 watts
in will deliver 35 watts out .
MaJlimum Input drive level
is 5 watts.

Our products are backed by prompt tao
IDlY service and technical assistance. To
become familiar with our other fine pro

ducts in the amateur radio
market. call or write for our
free prOduct and small parts
catalog.

M ode l 335A

Kit $69.95
Wired & Tested $89.95

RARE RUSSIAN·BUILT O'SCOPE, dllal
beam, l ull leal llres. English I ront panels
and tech manllal. all accessories. A· l
shape. $400 ... pos.taO<!. J. Snape<, PO Box
5948, APO NY 09633. 8 N8177

HAM RADIO REPAIR, lube tllrougl'l solid
state. Robert Ha ll Electronics, PO eo.
8363 . San Francisco CA 901128; +408)

292-$)0(1. BNBI78

TWO-WAY RADIO SYSTEM _ .SO M~ In
c ludes 107 mobil. \IItIta, base Stlltlorq.

OOple~e<s. schematics. digital aquipn>ent.
and more. Contact Carl Woodby, Ann Arbor

TranaPQrtiillion Au,horlty . 3700 Ca.rpenle<
Road, Ypsilanti lol l 48'97; {313j-973-6500,
BNBI79
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The 51. Cloud Amateur Radio Club will
hold liS annual ham!est on Sunday, AUllusl
12, 1984. Irom 8:00 am to 4:00 pm, at thi!
sauk Rapids Municipal Parll, $aUk Rapids
"IN Talk ';n on 146.341.94. For lurther Inlor·
matlon, contact thi! St Cloud Amateu' Ra
dio Club. PO 80x 141, St. Cloud MN 56302.

GEORGETOWN KY
AUG 12

me Bluegrass Amaletlr Radio Society
will sponsor l he Canlra' Kentucky ARRL
Hamlest on Sunday, August 12, 1984,from
8:00 am to 5:00 pm, et Scott County High
School , Lonlick Road and US Route 25,
GeorIiJ8l000rn KY (011 "151\54 ~ Tickets are
U50 In adYanoe and $.4.00 al the 1181e.
TI'lefa I. no charge lor OUIslda tlea-tnllrllal

Feat.... lllrill Include lechnical 10
, awards, and exhibilS in aJc lacilihea.
more Inlormatlon or ticketS, Wfile [d.

ward B. Bono WMONE. PO eox 4411 , leI ·
l"IIlon KY 40504_

ST CLOUD MN
AUG 12

PARC, PO 80x 10221, Amarillo TX 79116,
or Jim Ogle W85UOX at (806)-359.1002.

,~INGTON PA
''}A~ AUG 12

The Mio}Altant ic Arnaletl' Radio ClUb
will I'IOId Its annual ham'"l on Sunday,
August 12, 1984, from 9:00 am to 4:00 pm,
rain or S~i"", at l he Bucks Counly Ddve
In , Roule 611, Werrlngton PA (5 roues
north 01 the Willow GrO'l8 eolt 01 the Penn

r s.....ania Turnpike). Admlulon is $3.00 wi tn
r$2):il .ddilional l or e. ch tailgale space

(br1ng )'OUr own table). Ample parll ing and
relrnhmenls will be ay. ilable_Talk" n on
141.661.06 (WB3JOE/Rl or 146.52. For tur·
the< Inl ormat lon, wril e MARC, PO 80x
352, Villanova PA 19085, or ceu Bob Josu
WitH WAJPZO at (21S)-44~727.

WillOW SPRING S n,
AUG 12

The 50th annua l Ha mleslers' Ham fest
will be held on Sunday, AUllust 12, 1984, at
Santa Fe Park, 91st and Woll Road, WiI ·
low Springs IL (soulhwast 01 Chicago).
Tickel s are $3.00 in ad'J.nce and S4,00 at
l hi! II"te. There will be an exh ibitors '
oavilion and the hu"ous a",appers' ffNI .

Talk~n on 146.52. F06 ad\I.nce t ickela,
send a check or mone'f order to Hamlesl·
ers, PO 80_ 42792. Chicago IL 60642.

."1 :.'

(800) 227-3800. ext . 1130.
"-e,~"ue'
~ ...22'

73 MagaZine • August , 1984 n

New CMOS DTMF Ch ip Kit
'renooe's TAK-957 KIt makes it easie r and
less expensive to breadboard a low-power,
central office quality OTMF oerecuon system.
All you need is a power source from 5to 12
voe The sensitivity, Wide dynamic range ,
noise Immunity, and low-power coesomcncn
make the TRK·957 ideal tor telephone
switching , computer, and remote cont rol
applications. The TAK-957 OTMF Kit is only
$24.75, To order call:

CANYON TX
AUG 11_12

me P.nh.ndle Amaleur RadiO Club,
Inc., will hoIdlts aroroual ~mtnt on $al
urday and Sunday, August 11-12, 1964.
in tile Sludent Act ivi tles Cenler , West
Texas Sl ate University, Canyon TX.
Doors "'III Open at 8:00 am each day with
plenty 01 Iree taeree and space lor a ll.
Regist ralion per person Is $5,00 In eo
vance and $6.00 at the door. Features
w ill includa a swapl est. commarcis l ete
lribulors, meelings, and • ladies pro
gram. Talk" n on 146.94 and 3,933 MHz.
For _ Inlormatlon on pre-reglst". ·
tlon, motel...nd RV campa, conlact t he

The .nnual BARe Internat iona l Ham
fest wi. be held onSaturtlayanCl$unday, 1w-
gust 11_12, 1984, al lhe Old untem camp.
grounds, Cha,lolte VT. Tkke1S are $.4 .00
l or both da.....nd heleroovr- under 12
will be admitted f ...... Flea.market~e

Is 52.00 .nd Indoor space is $5,00. Over·
night eamplng ",ill be available and
tealures "'III Include the Can.Am tug--ol
war. Talk " n on ,34/.94, .01/,61, and .52 sim
piex, FQ( addit ional informat ion, contact
Rogel Farley WA10ZE, P,esldent , Burl ing·
ton ARC, PO Box 312 , Bu, lIngton VT
osaca

pad<et-t..,;o dii$CU5!l1on and demollStr.
tlon, a tr........tter hunt, and • l uli llChadule
of Iadte$' programs. AdrnIuIon to the
ladies' _ta Is S4.00. Talk~non 146.34'.94.
FOf more inlormation, wrile Austin SIJm.
mertest '84 , PO Box 13473. AUSlin TX 78711.

CHARLOTTE VT
AUG 11_12

TACOMA WA
AUG 11-12

The Rad io Club 01 Tacoma (W70 Kl will
present Hamlall 1984 on August 11-12,
1984, at Olsen Auditorium on the campus
0 ' Pacillc lutheran University. Registra·
lion Is $5.00 and trailer and dormi lory
space will be . vailable on campus at rea·
sonable rates. Advance reglStr.tiOfl Is
avail.bIe tor lhe Salurday-night banquet,
commetcl.1 apace, and t1ea.marllet
tables. T.lk"n Ofl 147.88128 (WTOIQ. For
addit lOflaI IntormallOfl and ad\I.oce regiS
traUon, please con tact Grace Te;tzel
AD7S, 70t SOuth 12Oth, Tacoma WA

"'«

")-.~.--u ;:=:;;llb-' ''-':-
\'f
{;J
.. t OR ALL M ... IIES ...
, MODELS or " M"TEUR

TI'l"NSCEJVER S I GU.o.R,
ANTEED t OR 2000
W"TTS SSB INPUT tOIl
NOVIce "NO ..ll ClASS
..MATEUR SI IMPI'lOVED
DESfGN I

Pl'IETUNEO , COMPlET '
t l .. "SSEMBLED ' ONLY
ONE NE..T SMALL ..N·
nNN.. tOI'l "LL II"NoS'
U:'CEllENT tOIl CON '
DO 'S · ..P..RTMENTS
• llGI<T • STRONG •
ALMOST INVlSl8lEl

COM PLETt. ..u 90 n. RG58U_52 _ ._ ...
Pl259 __, _ ._ 30 " , 3 00 .. . _ _ ~ ...- ._.._.~ -_.. -- - -....... • _ u • ••_'" _rX5·_. ,_ _ <to , ........ . ... • •__.. lewSWR _
.T__ Not' I'iE£DEDl e- v. ·
-.- . .. . .. . _ " __ T ONL' AN-
TENN" YOU Will EVER NEtD t OI'l ALL BANDS. WITH
A~ TR..NSI;EIVER _ NEW . HO B"LUNS NEEDED!

110"'0.20.115.10 · - 2 _104 " . _Mo••' OOllllUC . $ 99,115
40_20_15·10 _ 2 tr , 5 4 " . • M. u , lootllUI; . , .ge.1I5
20 .1"-10 "'•••• • 2 2 a"._ M• ••, 1007BUI; " 5 11'7 ,95

SEND tUll PRICE tOR POSTP..IO INSURED. DEL. 'N US....
(C....... Ie " 00 ..Ir. , ... 00".110 ••__ ..... . _ .. . ~ ...
_ .. _ VIS" • MASTER I; .o.RD . "MOl. EXPRESS
GAo. __ u . _ • . PI< l-3Q&.236-5333 II..M. &PM
........... W. _ .. 2 -3 ...... .....l PIllCES M .... INl;l'ltASE
0AtIVl HOWl .. . ... '''' 1 ._. 10"_'
__ • _ .. _ G. =_ M_ .. US.... tl'lE!: INtO.
aVAlLABU: ONLY tROM

wESTVlN EUCTRONI(;$ ...80
0.0. .. ,. . a Ko-.., _ .. &8841

not reqUired. This IS a 'amily evenl , so bring
your own picnic basket Tables wil l be pro
vided 'or the all<lay swapping. Talk·in on
.281.88. For mora Inlormation, con tacl John
R. Bell W5NGX, 20ll Pat Street L-liand

rx """.

ANGOlA IN
AUG •

The Steuben County RadiO Amaletlrs
will pre$f!f1t the 261h .nnual FM Pienic
.nd Hamlesl on Sunday, August 5. 1984,
. t Crooked lake, Angola IN. Admission is
52.50. Features will Inc luOO pien ic,styls
a BO eh icken, InslOO teetee lor aohlbltors
and vendors, a largoe e lec tronics l ie.
m.rl<el, and overnight camping (lee
charged by Counly Park). Talk" n on
1.-&.52 and 147.81/.21.

PlTISBURGH PA
AUG '

AUSTIN TX
AUG 10-12

me Ausl in Ama leu. Radio Club and thtl
Austin Repeat . OrganIzation wi ll $pOnSOI'

Ausl in S..........,,-Iesl '84 on Augusl 10-12,
1984, at the Aust in Marriott Hotel, In
lerstale 35 at Highwa y 290. Admission Is
55,00 in advance (deadline: July 31st) and
$7.00 al the door, Swapl est tables ara
available on a Iirsl-<:ome, l i"'l-served basis,
but 68Ch seller may reserve tabies In ad
v.nce Qimil 2)106 $1 .00 each .nd claim
lhem by 10:00 am $atul$y. AclM hes lllrill
!nclude a 2O-l< Hz 2-meter band-plan ton.n,.

The 47th annuiJ South Hills Brasspooll'lO
lII'S and Modulalon Hamlest will be roekl on
Augusl 5. 1984, lrom 9:00 am to 4.00 pm,.'
thi! south campus 0/ I tle Community Col·
lega 01 Allegheny COunty-, Plusburgh PA,
Tickets are $3.00 each or 2 l or $5.00. mere
will be indoor and outdoor t1ea-marl<el
space, 'ood, ref reshmen ls, and Iroo park ing
will be availabie. Ta lk ~ n on 146.131.73 and
146.52 simplax. FOf l urther ;nlormalion.
contact Jacl< B. Wood, 44ll Jenne Orl.....
Pillsburoh PA 15236.

The Trl.county Amatsur Radio Assoc ia
tion wil l nold lis annual hamlest on Salur.
day, August .c. 198-4, from 8:00 am to 4:00
pm, .t Palomares Park R«:reatioo Hall ,
191 E. Arrow Hig hwa y !l,", nottn s ide 01 Af·
row Highway at Or... G.O¥e. bel_
Towne and Garey), Pomooa CA Admi.·
slon ., II Sl .00 donation. Swep ' ables (2 """

x 8) .r•• $5.00 donation pel' tlble .tId
Ihe ....11 will open "I 1:00 am lor setup only.
TaDles a,. limited a nd mua' be rese<Y8d In
~._ (no p&rsCNl.1 tables will be al
lowed Inside or OIllalda Ih8 hall). Food.
d rin k, and fr ee park inll wil l be available.
Featu res will IlIClude awards, programs,
and VCR tapes: and examlna1ions will be
given, II possible, l or Novice, Techn ieian ,
General , and Advaoce clan licenses.
Talk"n on 1.-&D25 + . F06 ad\Isnce regia·
trallon, make checks payable 10 TCARA
and send wilh an SASE to Joe Lyddon
W86UFX. 6879 $ard Str_, AUa l.oma CA
91701_

PQMONA CA
AUQ 4

Lls llngs in IMs column II,.provided f_ of
chllfge on I SpscfH/ •• il llbl" b/lsis. The lo~

lowi"Q Information sholJld bft inc luded in
_ry .""ouncem""t.' $pOf!sor, e...mf, da re.
,,_. place. CIty, SIIII• • IIdm,ssoon chllrge (If

any! INfures, filll<-in frequer>cies, alld IIIe
_",.0/ O/thom 10 COIl/act lot /ur1fterinf~

ItOt!.A~'s mus/ 0. 'Ke/.ed b)' 73
M~ by It>e IlfSf 01 ,/Ie mot>tft, two
monfh, pnotlO It>e motif" .. *"if;h__t
,.....p*». "'" SII:l EditotiiIl OtfIotn. 73 1r.4;og.
azlne. PIneSr~ P9t9ftKxough NH 03458.

TRAIL Be CAN
AUG'

Ttle 6eiI_ Valley Amateur Radio Club
will hold a swapl est on August 4, 1984,
beginning at 10:00 am, at the Cominco
Ar_, Trail Be. Talk" n on 1.-&.&tI.24. F06
lurthe< In'ormal lon and reaer\lalions 106
tabla $pIOC8, please con lacl BVAl'lC. ClIo
3798 Woo<jIand 1JfIv8, Tra il BC V1 R M .

SOCIAL EVENTS

JACKSONVlUE Fl
Aoo4-5

Six amaleur radio euee 0/ ttle gr....t.
Jacksonville ~ea will sponsor ttle e1_h
annual Gleater Jacksonville Hamlest on
Auguat 4-5, 1984, at ltle Orange Pa ri<. KIIfl.
nel Club, US 11 Soul h nea, 1·295. Registr.
lion Is S4.00: swap l ables a,e $9.00 l or one
day or $15.00 tor lhe weekend, (All proceeds
go 10 Itle promotion of amaletlr radio.J$al ·
urday hours are 8:OO.m 10 5..00 pm and Sun
day hours .rt1 9:00 am to 3:00 pm. Features
"';11 Include a large swap-lable area. foruma
and progr-. exhibitors. .nd pIenIy of free
pa"'-inll- Spedal discounts and pomotiona
.... ....1_ to e"hibiton contracting lot
~ Defore July 15t.... F06 IlIQistr.tlons,
sW811 latJIea" special """". r.tes, and _
Inl06m&tlon, write Mika P.rnin N4EPO, 6116
Oiane Road, Jacksorwille FL 32211.

LEVELlANO TX
AUG.

The Norlhweat Te".. Emergency Net
.nd lhe HocI<I8y- County Amateur Radio
Club will sponsor the 19tt> ..-nJ<I1 Nonh
_I Teo.. Enoe'\j8iiCy NeI Swap/est and
PIcnic on Sunday, A....t 5, 1984, begin.
nIng .t 8:00 own. in ttoe City- Park., L.evel....-.d
TX. A 13.00 registrallon lee la fl!IQU8Sted but



•

HAVRE MT
AUG 11_1'

The Korlrteentra l Io'I0fI1.... Hamlest w ,lI

be IleId on August 11-19 , 1~. in 8NYer
Creel< PaB I' Marden' , Campground. 28
miles $0\<11'1 or Havre MT.

OAKLAND NJ
AUG1!

The Ramapo Mounl..in ARC (oVAlSN"')
wi ll hold 'IS 8th Inr>ual Uea market on

August 18. 19&/0. at the Oa~ 'and Ame<iciln
legion Hall , E6 Oa~ Street , oa~la l'!<l NJ
(just 20 mileS f.om tile GW BUdge). ~;s·

'ion ;1 SUlO a nd n<,>n-l'Iam 'amily men>

ben will be admItted f,ee , Indoo< tables
are $6,50 and tailgating i. $3 00. Tal.-in on
147,491148,49 and .52. For mo•• informa
t ion, ccotect Tom Riss&eUw N2AAl, 63
Pallll O"vI, Oakland NJ 07436. or calt
(201~7-8389 a'ter 6:00 pm

HUNTSVILLE Al.

AUG 1&- 11

The HuntsYil le Hamln, .-ill be held on

Salur~y and Sund<ly. Augusl lB-19. 19l!A.
at the Von &aun Civ i<; center, Huntsvollf!

AL Th....e is no adfm$$iOO CM fQe_ Flea·
market labl~ are $4.00 pet" day and SllOuld
be resefVed In advance. The,e will be exh,b

ils. forums, an air-<;ond ill0n00 indoo< Ilea
market and fICIf>tlam acl i";hlt!l. Too•• 01
too AI_"", SPace and R<xket center are
availatlle lOt tile lami ly. A II,",ted I'lUtl'IDet

01 C8fl'lllIt'IQ a'l. ,.;tl'l !lOOI<ups are avail
ab'e al tM VBCC on a hrnoome. l irst·
seroed bas,s. r.lk~n on .341.$4. for more in

l ormation. ....lIe H""Islli l " Hamfest. 28O.t
S, Memoo'ial Parkway, Hunt sville AL 35llO1.

LAFAYETTE IN
AUG 19

The Tippecanoe A"", I.,." Radio ASMlCI·
ation will hold lis 13t l'l annuall'lamlest on
SunOay, August 19, 19&1. beginning al
7:(10 am, at I lle Tippecanoe CQunty Fair·
grounds. Teal Road and 18tl'l SIreet. La
layette IN. Tickets are 13,00. FNtur8$ will
incluoe a large lIea market , deal~, and
refresl'lmenl a. Talk·ln on .131.73 and 52.
For advance HCkets and mot" inlorma·
lion, wri te Latayette Hamleat, Rou te 1,
Bo. 63, West point IN 47992,

TRUMANSBURG NY

AOO "

The FIflQIlf Ukes Haml_ t ";11 be I>eId on
Auguat 25, 19&', at tM Trunansbutg
Fairgrounds, 12 miles tNf ol lll\aCa NY.
There will be eXl'libOtS, a I~ marl<et.
retresl1mflflt s, and owrnigtlt campino. for
more intormation. contact Wanda to.....joy
K02X. 443 Jerry Smith Road, Lanaing NY
teaaa

BLOSSBURG PA

AOO "

The TiOga COUnty Amaleur Radio Club
WIlt hold ,tS 8\tl atvlfJall'lamfeal on satur·

day. AUQUat 2!>. 19801. trom 9:00 am 1051Xl
pm. al ISland Pari<, 8 1<)$SDutg PA, juat orr
Route 15, Admiasion la 13.00 and XYLs
and ch ildren will be admitted tree. Fea·
tures wil l Inc lude a tl ea markel, dealefS,
trader s. demonalratiot18 0 1 compulers

and 2·way ..lTV. a aSL coeteet . an on·
p<em,se transmitter hunt, p<oorams l or
XYLs and 1\atTnonics, and radic>COntroll ed
ai~ A aneck bar Wl il be ava ilaDle,
Ta.lk~ n on 1<16.191.79, 1'6 521 52. and C8
For more ,nlormat,on. con tK I Carl E. Ki....

ble WB3EUE , PO Bo. 37. Cowane5QU8 PA
16918. or p/>orwl f8 1 4~367·5345

HERSHEY PA
AUG 2lI

The Central Pennsylvanle Repeater AS<
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aociation, Inc., will hold lis 1111'1 annual

HamleslJComputflflest on AIIQuat 26,
19&1. adjacent to Hersheyparl<. Herstley'
PA. Regiatratoon is $3.00 and wives and
children w,lI be admitted eee. There ";11

be a special 'educed admission to Her

sl'leyparl< lor l amil ies o f rl!illst,anla. At the
larOe indoor dealer and ilea·market area,
10-1001 spaces are $8.00 eacl'l , 8-toot
tables Ite $4.00 each, and slnole electric
plugs a'e $1.00 each A larll" OUldQof

ta itOaTlng I'" and food and relreshment s
will be anilallle also. Talk ·ln on U5,.7.

1'6.76. and 14652 MHZ_For l url l1ef inl ",·
mation, contact Timotl'ly R. Fanua
WB3DNA. 6140 Cl'lambeB H,II Road, Ha ' ,
ristlu,g PA 17111, or PtlOM (717)-~.Q897

between 12;00 noon and 8:00 pm, or con·
lact Barr ie L. SChwartz W3ENL, Haml est

Secret ary, 3545 September Dri ve, Camp
Hill PA 17011 , or pMne (717)-76J.8728.

MARYSVILLE OH

AOO "
The UnMJn County Amaleur Rlodio C/tltl

";11hold ita 811'1 afVlU31l1aml.,.t on Sunday,
August 26. 1984. be\1inning at 81Xl am, at
the lai'Orounds in Marysvi lle OH. Tockets
are S2.5O in advance and 13.00 al lhe gale;

XYLs and Cl'lildre" will be admiUed Iree A

10-foo t I lea.,."arket space is $1,00 (no eiec
Iricity available). Tl'Iete wHi be tccc. For fur.
ther inl ormatoon and tickets. contacl Gene
Il,itby W88JN. 13613 US 36, Marysvi lle OH
~. '" pI'lOtW 1'513l-l!·1 0"68

CHEROKEE OK

AOO "
The 2nd annual Great sail Plaina Ham

te-al will be i'ItIld on AuouSt 26. 1984. from
91Xl am to 51Xl pm, at lhe Comm unity
Build ing on tha scum side o f Iha Greal
Salt Plains Laka In notlh-central Okla·
homa, Features will Include l echnical fo
tut'tIS. ",gatllzatoonal ~ings, Iree swap

tables. retreahmenls. NooIoe exams. and
I noon pol~ud< dinner. Owemight camp.
it'IQ and FlY l'IooI<ups are availallle at t tle
Lakes State pari<. Tal k"n on ttle 147.901.30
salt Plains repealer. For more inlorma·
l ion, wfile Steven Wa lz WA5lITO. Box m,
Cherokee OK 73728, or phone (405~596

3487.

MARSHALL lol l
AUG 26

The l ihh ant'V.IIl Trunk '1'1' Trliler Bash

"; 11 be I'IeId on Salurday. Al,ogust 26. 19&'.
hom 71Xl am to 31Xl pm, at Ttle Ca lhoun

COUnty Fa" g.-ounds. MOCh'oan Avenue fl·
~ and 1-691. Ma'ahall MI , Donalions afe
$1.50 ,n aOvance (u"ti l AuouSl 1511'1) and
$2.00 at tr", gate; ten-pack hCkets i" ad·
vanCe are $10,00. T,unk sa les spaces are
$3,00 eacl'I, Io-fool bootl'lS are $5.00 each
(limited lables available for $5.00 eacl'l),
and co-sne ovetniOht camping 15 $.5.00.
Snacks and Iree parking w, 1I be avai lable

Talk~n on Ille 145.35 'epeal'" t_ n 600l
and 146.52 aimplex. For more information.
send an SASE 10 Earl GoocIroch K8UCQ.
117 East M,cl'I,gan ,1,__, Marshall MI

49068, '" phone 1616~781·5555.

SEWELL NJ
AUG 26

The Gloucester COUnty ARC wm sponsor
too GCARC 25\tl AnnO_Slry HamlComp
Fest on Augusl 26. I9&'. hom 81Xl am to
.1Xl pm. at ll'le GloolCeSt'" County College.
Sewel l "U. AdmIS$ion ,s $2.00 in _nee

and S2.50 al I I'Ie door. la ilgatit'IQ is $3.00 per
space, Food, facil,ties. and a shlllile bus
from the park ing area to tl'le hamfest will be
availallle. Feal u' es will include seminars,
cootests, compuler demonStrll ions, a Ilea
market, and commercial displays . This will
be the ollicial VEC tesling center tor test·
ing NoYIce tl'l'ougt! exira. There wi ll be 610

lorms ......ilallle lor morning and afternoon
lesling and no pre-«ll/'lSTrahon is nec:es
......,.. Ta'k ';" on 1'652, '.7.781.18, and
223..3&22496. For l lA'l1'lef informal ion and
r.........alOons. conlact Mill GoIllmafl K3W1L
801 Crown Point Road, Wes lville~ 00093.
(609~5Ml5OO, or Jonn M, Fisher K2JF, PO
80.370. Pitman NJ 06071,1609\-58"'2318,

HAMPTON IA

AOO "
The lowa 75-Meter Net WlII sponsor a

llamfest aM jlICtlic on A"'llU51 26, 1984, in
me WKW Paflr. one mile north 01 Hampton,
011 HighWay 65 There ";11be a potlucl< di.....
ner 001 noon. Talk~n on a7.15I.65lMason
Ci l ~ repealllt). FOf rTlOfe intorma loon. con-
tact Philip D. Brown WD\lFWB, 1459 3rd
Street SE, Mason City IA 5Q1I01, or Lovelle
Pedersen W8~ J FF , 2327 W Reinbeck
Road, Hudson 1,1,~3,

LEBANON TN
AUG 26

The Shot1 Mou ntain Rep$atet Cl ub will
aponsor ttle Leb.anon Hamfest on Sunday,
Augusl 26. 1984. at Ceda" o f Lebanon
State Pari<, US Hiohway 231. Lebanon TN.
There will be ouldoor facil it ies only and
e.l'libitora must bring Il'Ieir own tables.
Food and drink will be available. Tal k·in
0" 1'6.31/146 91, For turther in lormatlon,

CQfllact Morris Duke W4WXa. 210 Diss·
payne Drive. Donelson TN 37214.

DANVILLE IL

AOO"

The V.....,i lion County Amat eur RaOlo As
MlCialion w,1I flOld ,ts annual hamtesl and
flea market on Sunday, AuguSI 26, 1984,
from 6:00 am to 3:00 pm, at the clubl'louse i"
Harrison Park west. Danvi lle IL teeete are
$1 ,00 i" advance and $1,50 at the gate. Talk·
in on 146.221.82 aM .52 IKB9GS repeate<).
For more information. conlKI Jorm CU.....
ningham WAfrNJG. Box RY. Pwrysville IN
H974, 1317)-793-4-«<1. or Joe Ma)'8f KB9GS.
613 E, Kelly A--..e. Bo. 356, Westvi lle IL

61883. Q l 7}267·2946.

ST. CHARLES MO

AOO"

The S1. Cl'larles Amateur Rad io Club will
M id Hamfest '84 on August 26, 1984, at
I"" SI. Cha'lea City Hall Complex, Gen·
",al admlssiQfl is $1.00. The Harvester
llornI will prOVIde the barbeque Ai_.
Iront Pa'k and lhe l'IiStor ic SOUlh Main
Street area are iust a 1_ blocks away,
hlk~n on 1'6.071.67 and ,52 armple • . f or
more ,nlOtlTlllt ,on. contact Ron Clc:hu KOIIZ,
1914 Wesl 511'1 Street. SI. Chlrles MO
63301.

LARAMIE WY
SEP 7- 9

The Northern Colorado ARC, ee UniVe<.
sily of Wyomi"ll ARC. and Itle Shy·Wy ARC
will joinlly _ the toltn annual HiQr>

Pia"'" Ham RounOup co:o Soept~ 7-9,
19&', al lhe Yellow Pine CarnpgtOl.lro:l in Ille
Medicine Bow Nat"""'1 Forest (35 miles
wesl 01 Cl>eyennel. There are no regialra·
lion tees except tOf a mode-at Foresl ser·
vice cl'lar~ tor campers. Saturday's sched
ule will inc lude a campli,e cookout and
bf-itll/-your-own COVeted--dish e<lravaganz.
(barDecued hambu'gers and liquid reltes/>
ments proYl<ledl. will'l si~1ongmusic and
enlertai.....-t by regional t.....t . Also on
Saturday will be a giant t.r !O&Ie sw..lest. a
transmon", hunt, and technicll o:1I$I>Ia.".
Talk ';n on .221.82 and 251.85. For lurther i.....
lormation, write Jack HaY'8S W7CGK. 1321
E 22 Street , Cheyenne WY 82001,

UNIONTOWN PA
SEP 8

The Uniontown Amateur Radio Club

"; 11 hold i tS 3511'1 annual Gablest on the
Sllurday aUer lIDor Cay. sepl ember 8.
1984, on tile club grounds 1000ted on l he

()I(l Pinsbu'O RoId, lusl o rr Roule 51 and
ttle 119 bypass, Uniontown PA. Regostra
lion is $3.00 each or 2 l or $500. There
wi ll be free parkino. free eenee. and a
free swap and eeco wiTh r~lstra tion. Re
lreahmentS wil l be availab le. Talk-in on
1.7,64-51,0<1 5 and 1<14571,11. For lurlher

informal ion. conlKt UARC Geblesl Com
m'1\ee, cJo JoI'In T. (;(om>ak W63DOO, PO
Box .33, Republ ic PA 15475. or pnone
C( 12)-24& 2870

WINDSOR ME
SEP 8

Ttle AUOUSla Emeroency Amat eur Radio
Uni t will sponaor the 1984 ARRL·sanc·
t loned Windsor Hamtes t on Sal urday. Sep

tember 8. 1984. at the Windsor Fa"Orounds.
Windsor t,II E. Thegate donation is strll $\ 00
and camp;"ll will be ava,l_on F nday aM
Sltun1ay niglll$ Features ";11 ,nclude a
tIN maflrel . programs. apeak,,"-, COtTWf'Iel.

cial distnt>ulors, light meals, and the tradi·
toonal Sllutday bean aM casserole supper.
Talk~n on the 146221.82 repeat", . For l ur
tl'lef informat 'on, contact Don Hanson

N1AZH, RFC . 2, Bo. 3678, G'eene ME
1)4236, or phone 1207}946-7557,

SAN ANGELO TX
SEP &-9

The San AngoIIc) Amaleur Radoo Ciuo w.W
_ CEN TO: HAMFEST '&4 on 5ep!emDet

&-9. 1984. ,n ttle san ARQIIlo eon-.tl(lf'l
Cenler. TICkets are 55.00 in advance and
$6.00 at too door. Hours lor Salurday a'e
noon to 6:00 pm and tor SUnday, 8:00 am to
2:00 pm. Special tI\If!"ls for tne ladies in·
clude a Satu(da~ afternoon tcer Of Fort

Concho and Old Sa" Angelo. There will be
semina's and group meetings Saturday
afternoon and Sunday morning. and a re
ception lor de81ets lollCtW'ed by a aocial
I'IOur for amal _ s on Sat urday rtigrtt. Talk·

,n on l .t6.341.~. For pr"'IlQIStrahon '" t\oI:)

tetJmolet .......... '. 'ojations. wr,te CEN T£)(

HAMFEST"84, PO Box 37!> t. SI" Angelo 1)(

76902.

MELBOURNE FL
SEP 8-9

The P1at ,num CoaSt Amateur Radio Soc~

ety ,.;tl hold 'Ia 19th annual hamlest and i.....
door swap-and-shop f lea market on ~
tember 8-9. 1984, at lOO tJletbourne Audlto

"urn. Mnrssoon '5 $3.00 ,n advance and
$.t oo at II'Ie door , Swap lables are $10.00.
There will be tood and plenTy 0 1eee parl<ing
ava,lable. as well as awards, torums. and
meetinos. Talk-in on .251.85 and .521-52, For
reservations, ta blos, and more Informat,on,
wrile ?CARS, PO Bo. l()()o1, Meibourne FL

. 32901 .

~
TORRINGTON CT

SEP 9

CO RadioClub w,ll hOld ,tShamtest

on Sunday. seplember 9. 19&1. from 81Xl
am to 41Xl pm, al ttle Tomngton Retltees
D<op-In Cenlet, E.st AIber1 Street , Admis
aion is $2,00, tables are $7,00. and I l'Ie lee
lo r ta i lOa ti nO is $5,00. Talk·in on 146.05
and 147.2• . For more Inl ormahon, wri te

Donald 0, Taylor KA1GKJ. PO 80. 455,
Wate<lown CT 06795.

MON m 1010
SEP 9

The Dza'ks Amateur Rad,o Society w,1I
hold tile 3rd ilnnual Ozarks Amateur Radio
Club Congress and SwapfeSI on Sunday,
September 9, 1984, beginninoai 11:00 am,
at the Monen Cit y Park, junction Oll'liOh·
ways US 60 and MO 37, Monel1 t,IIO (be

tween Springf 'eld and Joplin}. The<e is no

,



HAM HELP

The Bergen ARA wilt hold a Ham Swap
'n' Se ll on Oct<>be< 14. 1984, loom 8:00 a m
to 4:00 pm, a l Beroan Commun' ly College,
400 Paramus Road, Paramus NJ . There
will be lailgal ing Only: bring your own ta 
ble . Adm in ion lor M llers is 14 .00: bu~s

will be admilled Iree. Thousands 01
s paces WIll be av.ll. ble. Talk~n on .791.19
"'nd .52. For more infonna lioo. wrile Ji m
Greer KK2U. ..... Ber!<shi,e Road. R,.
wood NJ 07450. Of phone (201....45-2855.
eYening s on ly

SANTA FE NM
OCT 7

PARAM US NJ
OCT 14

The Northern N_ Me_leo Ha mlesl will
be held on OcIIJt)e< 7. 1984, lrom a-OO.m
10 3:00 pm. al lite T...."'o G.oup $.helle<.
il long lhe Pecos Ri.",.. easl o f santa Fe.
Admiuion is SJ.OO lor adulls and S1.50 lor
c hildr"", Ac livilies will inc lude a tailgale
Ilea mafkel, g roup meeti ng s . la mily
games. lishing, a nd picnicking . There will
be hoI dogs. chipe . 1011 drinks. a nd colfee
.yallable. .liS wet l as Iree Sa.lutda,."ighl
camping. Talll~n on loca l repealers and
.52 Simplex. For further informalion
please send a n SAS E 10 Northern New
Mexico ARC, cJo Bob NQI'l on N5EP....
Roule 3. Box 95·15. Sanla Fe NM 87501 . or
call 00 3.939 MHz al 0100 UTC.

plus adm/ssiOfl a nd .........'''''cl.1 "",,<b S'
8--IOCIIlables are SIO.OO wilh adtTlission I....
c luded. There will be room tOO' 15O.........xws
and selup will be from 7:00 am 108:30 a m.
Collee, soli drin k., .nd sandwiche" will be
availabla Talk~n 00 146.11>'146,76 (VE3NCF).
For space reser.ratlOfls , conlacl HARe
Ftea-Mart<et Commonee. PO eo. 253. Ham

Ilion ONT UlN JC8. For more informaliOn.
conlacl SI",n VE3GFE on VE3NCF.

TIte Yonkers Ama leur Rad 'O Club will
Sporl$Qt lhe Yonkers Elec t ro n,c s Fa if a nd
GianI Flea Ma rke l on Sunday, October 7,
1984. from 9;00 am 10 4:00 pm, ra in or
shine. a l tne Yonke" Munic ipa l Parking
Garage. corner o f Nepper!l<ln A"""ue a nd
New Ma,n Slreet. Yonkers NY. Adtn,s l ion
I" Sl.OO ..c h a nd c h ,ldren under 12 will be
admllled Itee. Gates will be open to HlI ·
ere a t B:OO a m and lhere wilt be a $8.00 a d
mis s ion pe r parking space wh ich will al so
a omu o ne Ibti"ll your own lables), getreen
menls, Iree pa rking. • nd sanila ry facili lies
will be available. a s wel l a s unlimited Iree
collee. There will be Ii "" demOO'ls"al ions
a ll day and a giant aUClion .1 2;00 pm
Ta l~ ~n on 1 "6.265Tl l~.865R or .52 d irect
For more ",lormal 'QII, wrile YARG. 53 Ha y·
wa rd SHeet . Yonke rs NY 10104, or phone
(914)·969·1053.

YO NKERS NY

00"

the NCX.J. Of scrtemalic s IOf lhe power
supply lor lhe NCX.J (by Nalional~

DennlIBoaley WA1UflS
1M Hlcl<arn Dnve

Loring AFB ME04751

""",..."
W.nted: Alwa ler Kent speaker.

0. R. Galbtlollh K5TVC
4303 tongaw.lIy Dnve

F. nNngtOfl NM '7tQl
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I am looking to< tlte seMce ............1 100'

Jim Wei r WBBBHI
13291 Gra n Valley Ave .

G.... V.lley C A 95945

GAINESVILLE GA
S EP 13

The 111h .nnual Lanierlancl ARC Ha m.
fe s t will be hel d on Seplember 23, 1984,
beg inning al 9 :00 am. in tbe Holiday Hall
a l HQl i<f.ay Inn. Gai"""vllie GA. The re will
be tree lables and a n i"side displa y afea
for deale<s reserving In adYance. A larO"
parking 101 will be ava ilable lor the free
Ilea market Other lealures will incl ude a
le U·foot CW conlesl, a ladi..· count ry
slore, a nd ma ny ael lvilies. Ta lk-in on
146.0 71.67. For mo,,, informalion a nd
re sefYallons . conl.cl Phil Lov eless
KC4UC. J59.l Thor'np$Ofl Bend. Gai......
ville GA 30508. ot call (4Oof)-532.Q160.

The Nillchaug Amal_ Radio Asso<;;a.
lion will hold its a tvlU81giant ftea markel on
Sunday. September 23. 1984, lrom 9:00 am
104:00 pm, at tre Elks Home. 196 Pleasanl
street loff floute 32). Willi ma nllc CT. Ad
mission I. 12.00 and ch ildre n unde' 16 will
be admiUed It "",. Tables are SS.OO in ad
nnee "'nd S7.OO a t lite door ("""'Iers will
be admin ed a l aoo am~ Food, dl'inks . a nd
lree parl<ing will be .vailable. Talk~n on
Ute 147.'»147.90 repeate< a nd .52 dir"'1
FOO' trIOfe inlorma lion, coeaact Ed SaOesk i
KA1HR. 49 Circle Dri.... Willima nl ic CT
06226. QI' phone (203)--45&7029,

The Wic hila Ha mfes l will be he ld on
September 23. 1984. a l Camp Hiawa tha .
1701 Wesl 51s1 Slreet North. Wlchila KS
67200l Fealures will incl ude . Ilea market. .
programs. a nd ....... '.' ''''''ial • .,libi l.. FOO'
mote inlormalion. oonlact NClnn Trambll
WAflHWH. 340 S. 1st. Clearwaler KS 61026,
or phone 13 1 B~58-4-84~.

WICHITA KS
SEP 23

AORlAN MI
S EP 23

The Adrian Amaletlr Rad ,o Cl ub will
hold III 121h a nnua l hamlesl on Sunday.
Seplember 23, 1984 . al tne Lenawee Coun·
ty Fa i,g,ounds , Ad rion MI. Because reeree
a re limited , res"",alions (by c heck or
cash) muSI be made no I.t'" Iha n
Seoplembe< 15. 1964 Fot A'IOfe inlorma
lion. Ilckell. or ra tsee. ccetect Adrian Am.
aleu, Rad,o Club. PO Bet_ 26. Adrian MI
49221 .

WILLIMANTIC CT
S EP 23

Torna d o andlo , I h unde" l o rm~el ec·

lion a rtic le Irom .....,. ea rly 13 magazine
needed. Will be tlappy to pay any rea$()f>.
able copy COSIS. Will . Iso pay copy coste
lor any other eler::lrQnic" arl ie les on lite
same s ubiecl.

HAMILTON ONT CAN
om

The Hamilton Amaleur Radio Club. Inc;
,..;" hold ' IS 2nd snnualliea marl<," on Sal·
urday. OcIIJt)e< B. 1!lSt , beoo""'ng al 8:JO
am. a l Milrrm Hall, "'neasl"" F. " grounds .
6l!> H,ghway 53 East. Admissioo is S2.00,
Flea-rnarket vendors ' 8·fool tables a re S4.00

WICHITA FALLS TX
SE P 22_13

The annual Wieh,la Amaleur Rad io
Society Tornado Alley Hamlesl will be
held on Salurd ay a nd S unday, September
22 - 23 . 1984, a l t he Na l io n a l Guard
Armory. Wichila Falll TX. TIte hOurs on
Saturda y will be9:OO am 10 5:00 pm a nd on
$l,lncl.ly. 9110 a m 10 2:00 pm. Reg.Slration
will !leQ,n a t 9110 . m Dolh days a nd il
54,00 per person ill adYance and SS.OO ",t
me door. Pr.regiSl ration crcsee Wednes
day, Seplember 191h. The re will be a large
indoor nee markel and lable" ere $3.00
each. Fealures will incl ude comme rcia l
<iealers ' d,spla ys. computer dea ler" and
(IemOnSlr. lions. lad,es' act ivil ies. and
sped al events. II )IOU w,sh to lake a n
amal""" e . a m. send FCC form Bl0 10 tlte
ha mles l address prior 10 AuguSl 11, 1984 ,
A concession sland will be open botn
da ys. Taik ·in on 146.341.94. 147.75/.15,
4493014-44 .30. and 449201«4.20. For more
informa liQII Of pr..egi s lra liQII. conlact
WARS Ha mlest PO 60_ 4363. Wlch ,ta
Fa lls TX 76308_

VIRGINIA 6EACH VA
SEP 22_23

The 1984 ARRL Aoaonoke OMsion eon.
-.ention and 911'1 a nnua l Amar..... Radial
Compule< Fa" will be held on Salu'daoy and
$l,lnday, Seplember 22-23. 1964. Irom 9:00
am 10 5;00 pm 0011'1 days, at lhe Virginia
Beach VA Pavilion. Ad mis s io n lor OOlh
daoys is 54.00 in advance and SS,OO a t lite
door. Ffell-rnarkel 1_ a.e SS.OO lor one
day a nd 56,00 lor bolh days, Features if>.
elude dealers. spec.al dlspla)'S, lon.rns.
compuler eQuipmern. a giant ffell marl<et.
Iree XY L bingo. and trlO¥,es IIlI' lite kids. FOO'
tic ket" and more informa tion , write Jim
Harrison N4NV. 1234 lillie Bay A....nva,
NOOQlk VA 23503, or call (l104f-587·1895.

GRA YSLA KE IL
SEP 22-13

The Ama leur Radio Club of Augusta will
hold ils annual hamlesl on Seplem ber 16,
1964. at Julian Smilh Casino Pa rk. Tlclle lS
afe SHIO each. 6 lor SS,OO. or 13 lor S10.OO.
Features WI ll include. Ilea market in lite
parking 101. a barbecue. retrestvnenlS.
dealers. ...Ierla,nment ...., on Sa.lurdaoy
........ ing. a hospilal, ly mom at Ramada Inn
Wesl, Wasninglon Road. rooms 108-110.
Talk·in on 145.49 _ 600, For more Inl()(ma·
lion. send an SASE to D. F. Miller W84YHT,
Ha mlesl Cha irman. 4505 Sha_ Road.
Marl ine: GA 30907. or call 1~4Oofi'860-3700.

a rroua.l tlamlesl on StnIay, $eplembet 16,
1964. Irom noon unlil 400 pm, at lhe club
g,ounds on Turkey Ridge Road. t+ew Ken
s ington PA. Regisl ra tion lee is 12.00 a nd
'o'9Ildofs' lees a re $4 ,00. Awa rds will be
presenled. Talk~n on .041,64 a nd .52
simple_.

AUGUSTA GA
SEP 16

The Cn, cago FM Cl ub will s ponsor Ra·
diO Ewo'84 on Salurday a nd Sunday, Sep
tember 22 -23. 1984. al lhe Lake Co unly
Fa irgrounds . Rtes. 120 and 45. Gra yslake
IL Tickets . good 10< DOIh d ays , .re $3.00
,n adva...:e and $4 .00 a l lhe gale. TI'Ie flea
ma rke l w,1I I)per1 a l 6 :OO am andlhe e_h ,b
' IS will I)per1 a t 9;00 am. There will be it.

g, a nl outcccr lIea·markel area . Reserve<!
Indoor lIe a ·market teeree a re available lor
S5,00 per d a y, o tee- features will incl ude
s emina 's. lech nical la lks . la d ies' pro
g.a ms. and lree park,ng a nd O'"efnigh l
camping. Talk·in on 1"6.161.76. For A'IOfe
.... lormal 'on . send ",n SASE 10 Rad ,o E_IJO
'60'. 80_ t~. EvanSlon IL8020(. or phone

f3 1 2~582-6923,

CARTERVIllE IL
SEP 9

The Shawnee Amaleur Radio Assoc ia·
lioo will hold lis 28lh a nnua l tlamlesl on
Seoplembe< II. 19lW. e t lhe JQhn A Looan
Junoor COl lege Campus. Route 13 wesl.
e.rterviUe IL (6 miles easl 01CartlOflda le~

Adm iss ioo is 13.00 and llea-rnark el lables
a re Iree. Aclivilie s will include lorums ,
la d' es ev" nls . a nd lunc h se rved on Ihe
e a mpus . The'e will be camping eysl lable
ae ross Ute rQl.d. motel. nearby. and plen·
ly 01 I,ee parking. Talk~n on .192!> I,om
8:00 am 10 9:00 am a nd QII 1"6.25/,85. For
A'IOfe inlormalioo. phone 8 ill JQhfl$(Wl
'oWERI aI 161~51·1586,

The Grand Rapids Amaleur RadiO AS
soc;ia lion. loc.• will hold lis .....-1 Swa p
and Shop on Saturd. y. Seplembef 15.
1984. beginning a l 6:00 . 11\, at lhe Hud
llOflVilie Fairgrounds . There will be deal·
ers , a eoncess io n, a n Indoor sale s a,ea.
and a n OUldoor t run k·swap area, Ta lk·in
on 146,161.16. For more Inlormalion.
wnle Grand Rapids Am. leur Radio As:;o.
e 'a lion. loc.• PO eo. 1248. Gra nd Rapids
MI49501_

MT. CLEMENS MI
S EP 16

P EORIA IL
SEP 1S-16

The L'Anse Creuse Amaleur Rad,o Club
w,1I hold lhe ir 121h annua l swap and s hop
on S unday, Se plem ber lB. 1984 . from 9:00
a m to 3:00 pm. at lhe L'Anse Creuse High
School. MI. Clemens Ml. Take 1·94 easl ·
bound to lhe Melropol 'l a n Par kway e~ il ;

I".,., lake lhe Met' opQl'l a n P",rkwa y 10
CrOCker; lurn lefl on C roc ker 10 Re-omold
a nd lhen righ l on Re"nold 10 lhe lasl
sc hool. 1,.' An" e Creus ., High School, Ad·
mission is Sl ,oo in advance and 52.00 a l
1M door , FCC rep,esenla ti. e " will be
lhere. a s well as plenly o f new and used
gea r. There wdl be lot" Ql lood and pari<.
,ng. Ta 'll ~n on 147 6'91.09 a nd 1~.52 . For
more ,n lo<ma l'on. send a n SASE 10 Ma ti'
nCe sce.ereeeue NBCEU. 15835 Touraine
ccc«. Ml. Cle me ns MI 48044 , or phone
(31 31·281:;.1 843.

The Pemi a Area Amaleur Radio Club
WIll hold 'I s Peoria Superfest '84 on Sep
lember 15-16. 1984. at lite Expos'l ion Gar·
oens. W NQI' lhmoxw Road. Peo!'ia IL The
gale opens a t 6:00 am and the COmmer
c, al Bu,ld,ng a t 9 :00 am. Adm,sslon is
S3.C1O in a dva nce a nd $4.00 a l 1!'Ie ga le ;
c h,ldren under 12 wlil be a d mill ed free.
Activilies will include ema teur·rad io and
(Xlmpuler d is plays. a huge flea ma rket. a
hee buS 10 Nortl1wO(ld$ Mall on Sunday.
.lind a Sal urday-nighl inh...mal 0"1-10

O"lher a t Her' lage I'iOuSe SrnotgaSllOtd.
82Q9 N. Mt Hawl.,.,. Road . Peoria IL. There
are lull c a mp,ng fac il,ltes on Ute grounds.
Talk·.... on 146.1 61.76 (W9UVI). For rese rva·
lions a nd more informa tio n, se nd an
SASE 10 Superfes l '84, PO Bo_ 3461 ,
Peoria IL 61614

admiuion e.....ro" and no " ha roe lor s wa p
spa(;fl la y..ilable on a "rs l-<:<>me. lirSl·
tftrve ba SiS). The bu llet dlr",,,r beOins at
1:00 pm (bring a sing le covered dish and
s ha re in Ih" le a s l). Ta lk-in on lhe
146.311,91 repealer and 1.250 MHz. FOf
A'IOfe informa l'oo, conlacl lfle OlarkS Arn
a teu.- Rad,o Society, 8Q_ 321, Aurora MO

eeece
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FUN!
John Edwards KI2U
PO Box 73
Middle Village NY 11379

THE POSTMAN
GETS RELIEF

ThiS yea", FUN' Poll . the fou rt h annual
ins ta ll"",n!, U W our poslman get some
m uch needed .est. The acquis ition 0 ' PO
Bo. 73 and the use of elec lro"ic mall
mean t 11'1 11 my friendly mall ci"" le. dldn',
haW! '0 su ffer this y",,' WIth . heavy "",I I
sack and iCy .i'-al k•.

Responae IfNeIs _. dOwn Ih;S time. In
1983. 1.190 IIams wrote in 10 e XP!'e5S tl'leir
.news.Thl' yea' . 981 01 you """Ie:! or eIee
,.",,;cally t<lnsm'tlecl }'OIJ' res~.

Still, \1'1. .... signi ficant amount of mail to
open, 'Nd. and labula te . It took fou. pee
ple to accomplish U,. manual work and
five campu!"rs (a TRS-60 Model III, an Ap·
pie lie. an Atarl 400. and a TRs-80 Model
100) to "",,,;pul a le lhe numbers. Ma in
' .ame computers In Columbus. Ohio. and
Mcte.n, Vuginia, I t l nsm' l1ed the eec
tronic fflIpens.e$ to FUN' HQ.

He<e"s ..m.,. you h.ad '0""y.

ELEMENT 1
BACKGROUND

t ) Se. :
Al Ml le- 97"1.
B) Female - 3%

No surprJle h.,•.
11 " II'"

AI 15 Of 1)tIOw-3%
B) 16-21_5%
Cl22-39-27%
OI~~-36%

E) 60 Of a~_27%

The g' ayln'l 01 a ma lell( radio. These num·
be's a re heading upward ""Ifh each poll.

3) ueenee class:
AI NO\Iic. -8%
BI T""hnl(:lan_12%
C} Genoefal_31 %
OJ Ad'wanced-39%
EI b tra - l 0 %

SO'"""o.... I Upecl«J more Exlras 10 ~
",.",
4) Numbe< 01 yeo.,. licensed:

All year or less_ 2o/,
B) 1- 5 yaa r. - 31 %
C) 6- 10 yaa rs -13'1o
D) 11- 20 yea's-32%
E1 21 years al'ld ul'_22%

JuS f aboul rile same . lal,a ,ieS i"" ,..,
yea"

51 Do you n.."" a .- (pOS1·Marcn 78)
call?

AI Ves_ 52 %
B) No - "8%

The "yesses" b,eaK Ihe 50% mer/{ for fh.
firs r lime,

6) How ma ny hours a week do you devote
10 ama le ur radio ?

AI 0- 1 nour-8%
B) 2-5 nours-35%
Cl &-10 Ilours-33%
OJ 11_20 nours- 19 %
E1 21 t>ou<s Ot more-5%

Ac'lvity ._ma do ..."" bI, 'rom Jesl year,

nWIlich HF band do you ua. most?
A) 80- 75 me le rs_ 17%
B) 40 melers - 25 '1o
C) 20mele rs -21%
Oj 15 and/of 10 me l&rs -2.%

80 73 Magazine . August, 1984

E) Don 'l opef" la HF-1 3%
A boul the u me numMrS fIS leSI year.

N""" i",.. _ '/1 Include '''' WA Re bands

8) WI1Ict1 VHF'-lIHF band do you use
mosl?

Al6 mete.-s_2%
B)2mel_ _ 7. %

Cl 220 MHz- 6 %
0) 420 101Hz a nd/Ot up-.%
EI Don't operata VHF·UHF-1A%

Als" aoour file sa me.

9) Which modtt do you use moal?
A) SSB _ . 2 %
B) CW- I8%
Cl FM- 31 %
0} RTTY - 5 %
Ej01.....- .%

Same a~ln

101 How much money ha Wl you Spenl on
amateuf radio w;lhin llltl p.aSl y<!a r? (In·
ercee OSl a >panses. magazlna subseri!>"
l ions . club dues. and ol he' inc ide nta l ex
penses.)

AI 0-S250-51%
B)$251 -S500- 30%
ci $501-S1 .(l(X)-13%
D) SI.OO1-S2,500-.%
e S2,501 . nd up-2%

The economy II up. bu, IIam .a/.I a re ifill

""...n.

ELEMENT 2
SOCIAL CHARACTERISTICS

l lj Hal .mateur radio inlluenced )'OU'
c. r....... cl>olo="?

AI G,ully_U%
B) SornewIv.I_22%
C) Not a l all - 54 %

l ..s 01an inlillMlCe Ille n le. I l""8r.

12) Should the ARRl gel rid o r tile OXCC
Honor Roll?

A) Ves _ 81 %
B) No - 39 %

Sending a messege to Naw!ng'"n.

13} Poli tic.lly, how would you defi ne
yoursell?

Aleor--.aTi_ !il%
BI Mt<klle-ol·the-<oad- A6 %
C} 1Ibe<.1-3%

w"',,, gelling~ COfI,,,,,,a",,",,

, . ) SOO!.lld It>a ARRl get rid ot lhe OX cen
tury Club?

A) Ves - 51%
B) NO_49 %

We',e spll' ,

151How old were you wfl&n you lirsl be
C. me a n..m?

AI l !i Ot below-13%
B) 1&-21 - 50%
C} 22-39-21%
OI ~~-1 1 %

El 60 Ot a Do¥e_ !i%
No slgnll/cant c lla ,, 'Jf" rom le,' '(fH!r.

16) Should the FCC inc'ease the speeods
on a ma le ur CW exa minations?

AlVe. -1 3%
Bj No - 8n "

Sha Ay lis ll,

17) Do you own a home compute.-'?
AI V",- 55%
B) No- A5'IIo

We've _ _ ' '''~f barrier! Who
would IlaWl rnougttt II. only a 'e.. year.
ego~

18) Oo )'Ou lh lnk hams . comp~"ed to com
peter hobby is ts . are:

A) MOte lechnically inc line<! in lheir hob
by-26%

BI Less tllld1rlic;lolly incl ined In lne;r hob
by-36%
Cl Aboul equally $killed in lheir hob
by- 36 %

Not mucll Change 1HHe,

19) Do you lh ink lhal home computing is
, iphon ing people (including youngs lers)
a way I,om a ma te ur radio~ ,

A) Yes-6O%
B) No - 40%

" you don 'l l»!1_ Ihls . 'fOO're . lddif19

'fOO'..../ '.

20l Wili lroe 'IOlunteer e xam system in.
cr....se chN.1i"'ll?

AIVes-.5 %
BI No--- !i!>%

No r eucr/y a w>,e of co"IidenCe.

21)Should _oluntll<,lr exam iners be a l·
lowed to collec t a fee to hail' defray ex ·
penses?

A) Yes_ 71%
B) No-29%

AM ' he FCC agrHs.

22) Ha. ham 'f/dOO l>eiped to make you a
Den e.- perSOf'l?

AI Yes- 7!i%
B) No - 2S%

TIlal's nice,

23) Should ha m licenses have a minimum
age requ l'emant?

Al Ves _ 45%
B) No_55 %

011. pootr 10 you 45 percer>letS. 'Iou ...e'"
10 .m ,1Ie trolJtJy. or ...ha ,"

2.) Should n..ms be 8Ubjecllo periodic ..
t"1i"'ll?

A)Ves- 8%
B) No - 94%

Ah. we a" 'em,in confide", In ou' s .iIIs .

ELEMENT 3
OPERATING HABITS

25) It the users _ e restri-cted 10 da ta
communication only (no pI10ne Ot CW op
e.-ahon), WOUld you be in t" YOt ot a no
eode 22l).MHz. digilal-clsss lic&rlse?

A) Ves_.3%
B) No - !i7%

I guess 220 is roo bUSy as 1/ 1,

26) Would you be in fa vo, of a no-code
n O·M Hz. digi tal -class lic ke l if n permil·
led p/l<>nft operal ion in addi hon 10 dal e
t' a nsmission?

AI Ves- 6 %
BI No-9A%

I lIN, 'fOO. I lIN, 'fOO '

27) Ha.... you ....., used a perSOf'lal com
puler in connection with your ama teur·
ra diO ac l ivitles?

A) Ves _ 70 o;,
B) No - 30 %

Up II percent from lasr year. A "ery good
sign.

28) Is it lime 10 comple tely deo-egulal e a .....
aleur ,adio by h. "'; "'lI the FCC tum over all
'"PQnSlllili ty lor ham OPBf"lion to the
amateur commu",ty?

AI Yes-5!i%
B) No-.5 %

Exactly IfHI lame numt>e'5 •• lest 'IfIe, . I
gUf/SS we still lJOn 'r totally /,u.'oursel"", .

29) Wha r do you think o f people who view
pay·television eeevrces wilh MDS con_e rt·
&r' a nd ee terme d ilhes lnat a re not a!>"
p<oved by lIfoadc. s ters?

AI They're skunks-37%
BI They" e ...ilhin thel, flghts-53%

Ofl. y.

30) SOO!.lld we gel rid ot . Ot redUl':" in sin.
II'>e CW s utlban<b?

AI Ves- 61%
B) No- 39 %

No big cll.,,'Jf' Il.re.

3 11 Do you thin k OX nelS ha"". place in
ham radio?

A)Ves-3A %
BI No-66%

t.r·, dump 'fIt".

321 Do you tflink nets in general t\aWl •
place in flam radIo .

A) Ves- 70 %
B) No _ 3D%

A liberal .tti'ude,

33) The ne~ l time a ham ope,ates from
space. whic fl band should halshe use?

A)2met&rs-12%
B) 220 MHz_.%
C}.5O MHz_ 36%

OJ An """" higna< baIld- 12%
EI SOO!.lldn ·t bolher 10 oper"I,,_36%

Say•• 10' e OOul'he a 'are 01 2 me'ers e"d
ama teur radio '" ge"",a l.

34) 11. while tun ing aCIOSs a band. you
hea ,d a ne t ca lled "J a mm",s Interna 
lional"' in prog'ass, would you:

AI J am if_8%
Bllgno<e il-13%
C} Compla,n 10 Illtl FCC Of _ other

Otg,aniz.lion-63%
D! Usten-15%
ElJoinit-l%

A .e"SIbie a ,mude. 11111" .

35) If ,eqUlred, COUld you solidly copy CW
a t lne speed a r w!lieh you we ,e ((Ce nsed ?

A) Yes - 70 'l,
8) No - 3D%

'1...h. sure

36) II required , COUld you pa ss ,"" FCC
t~ lest tOt your license Class 7

AI 'Ies-72%
B) No - 28 %

Un. IIull,

37) Haye you ""e< purposel y opefated in
a n amateur aubband )'OU wefe n'l licensed
to use?

A> Ves _ l 0 %
B) No_90%

Wile ... ,

38) Do you lhink the ARRl afl""ls ama·
I ....r radio in " positlWl manner?
A~Yes-37%

B~~-53%

7/rose figure,~ some WQI/r

39100 you ""e< s pea k 10 fo re ign. non ·En.
gl;sh·s pea king ha ms ;n lhe ,r own Ia n·
guage~

A) Always - 2 '1o
8ISomelimes- 16 %
C) I allernpt " -25%
OJ Ra' ely_5 %
El N.........- 52%

No mtlJCX CIl.nge from I" s l ""'"

AO! Do you leel )'OtIf"SeIf compeI,,"t 10 re
place I"" fInals in" tube-type rig?

AI Ve-s-90%
BI No-tO%

You pull on rile gls ss pa rr.

41) Do you reel yourse ll competenl te re
place the Iina ls in a I, ansistor·lype rig?

A) Yes- 7.%
B) No-26 %

A fIlIfIfJy 1,,1erI1. leI be au",.

. 2) Do you sokIe< loge' ..... you r own coax
eoru-=tors?

AI Ve-s-9!i%
B) No-5%

Good

43) Is you, antenna sys lem mounled on
your house Ot . lowe r?

A) House- 93%
B) Tow&r - 7%

I don., h.,,", room 10£ a lOWf/(. ~11l«.

....) Ha.... you _ designed yQo,Ir own a n.
lenna?

A~ Yes-.%

Sf No - 96%
The gre mlins crept in to rllis qlJf/s rion. I
don 't . no"" wllo was responSible for le,w
Ing i' 011 t ile respons e form. but wlloe""r
you sre, , sentence Ill"" 10 I~ozen

I.shes ...illl " seclion of RG·~ (be" er

,



RTTY LOOP

HAM HELP

ffM• • 'h.' RG-MJ). By ,lie ".Y. I..,. .......r
o..igned a d yllooll• • iIMl.

.5) Wllal do you Illink 01 contesling1
A) Greal _ l0o;.
B) Good_25%
C\ Okay_ l 1%
01 Donllike It-23%
E) Oespiseil-31 %

No .ignilica", r;:hange-'.

~WIlat do you tll ink 0 ' OXlng1
A) Great - 35%
B) Good _ 27 "1.
C\ Okay_ 12%
OJ Don't like it- 12%
E)Despise il- U %

""...
• 7)WIlal do you Ihint< 01 ,epeat _ ?

A) Grea t- 35%

Marc J. Leavey, M.D. WA3AJR
6 Jenny Lane
Pikesville MD 21208

You know, sometimes me waa ttle< can
be vic iou s ! I maan , hare lam in M. y, writ
ing a column 10< Augus t, and the Ball i
mors _Itle< is as hot and mugf1Y" any
Summef day. on wel l, my ainuses do not
aPJlf8Ciate tlWl.'

I b<ing tl>IS up 10 leilllIe tale o . how I e5

elIped the tle.at by 'elrNting 10 my baS&
ment, a n unlinished aubteffa ntllln ,&ceSS
wh ich is nal u,a lly COOl and cont a ins
boxes and boxes 01 mate,ial yet unpacked
Irom our move tast year. In onlt of them I
lound a -...t>oIe bunch 01 loiters hom tome
of you, ITIlIny 01 which remain unan-
' _ ed. '"..11 share tome of tllem, along
....Ilh some r&Comt a ffi. a ls , ....,tl> you a U
toda y.

An arllcl e In a recent inue 01 Sc. tter,
the Journal 01 the Soulhern Counties lCA)
AlTIlI teur Tele printer Society. raises .n in
leresting poin" With all of tt>e d iscussion.bou. veee .nd compuler RTTY M1UPS,
_ tend to overlook lhe many_teu~

who conlinue 'o use mech.nielll teleprinl
ers . YeatS aoo, we used to te rminate each
line with two caffiage re turns . one line
leed. and two letters ch. ' a c tars. I.e .. C R
CR·l F·lTA$·lTRS. While Ihis m.y be
ovetkill and lTIlIy doubl_PlIce lor the s te 
lion lhal i n~s a Ii ... Ie.! lor each elIr 
,iage ralurn, • truncaled CR-lF.t,TRS
LTAS would still be o;ery . pproprlate a nd
.lIow lhose with mecha nlcal·lype baskets
the lUXUry 01 c opying the beglnninf1 01
each line.

tet's 00. Itep lurl"'" a nd look a t Ihe
y.riely 01 w. ys in whic/'t RTTY a•• liOnS
ClIn COfTIfTIVfIlClI' e . I,om direct 10 Illrough
a repealer. We re<':OQl'Mle Ihal tra nsmis
l ion del.ys Ihrough • r_ale< may chop a
second or two 011 the Ironl 01 a I,.nsmls
aion and that mechan ical c1ulcflea may
need a c h...cte r 0' two to come u p 10
speed. FUrl""'. ga rbage m. y hay" crepl in
and 'e" lhe ClIrriage In the mlo)(lle of .he
r;urrenl Ii.... Whal is n 'Ie<1 is a protocol
to ensUn! 11\a. the beginning o f each
Iransminion is lecei-.ed and tl\al eac h
line ia recelYed as well.

o e e such pmcedure wouid be to ee
twet e the ' ra na miner , Ihen eithar pause
....ith a blan k carrier lor a lew seconds or
MInd a liming signal composed 01 eilher
BLA NKS (MUffay code 00000l or LETTERS
(Murray code 11 1 11~ FOllow Ihia ....ilh onlt

B}Good-l0 %
c Ok.y- 35%
OJ Don '1 'ik e Ihem_12%
E) Clespl. e them- 8 %

Or here.

"lll Whal do you think 01 tra llic nandling1
AI Goeal- l0%
81Good-29%
ClOl<ay-29%
01 Donl like it_ ll%
E) Despise 11_21%

Or lIere. eitller mo-llum/,

.9)'f you tle.ard a n _ gency net in prog
ress. would you immed,a tely join In a nd
otfe< your serwices1

Al Ye!II-&l%
B) No-36%

Illy. st. y . ..ay until you'r" ClIlied lor.

ClIffi all" ret urn, onlt line feed, two LET·
TERS. and then send each line 01 the
I'an$tr\isaion. Follow each line w,ln the
same C Ft.lF·LTFlS4.TRS sequenca. When
you a rll through, send .nother encJ.o'~ine

sequence 10 pia c e tn" printer on a blank
line so tnat ga rba f1e will not c a use m e
prin ter to Ovef1ype your jus t·senl date .
and turn o ll . "'" transmitter.

Now, moving right along. regards 10
Tom CI.ncy NaRC. Tom is liYing up in
Frederick. Maryland. qUIte a ways Irom
here. a nd is looking 10 'atu,n to RTTY alter
years awa y. Come on in. Tom, ltle tech·
nlq ues may have c ha ngoo, bul it' s mOfe
lun than evel! Let me know tlow you do.

Theodo<a E. Deusne< 01 Kennewick,
Wnhinglon, asks aboul receivers for
RTTY ree.pllOn. One o I l"'" or-. he ask S
.bout is Ihe Yllne rable Ha m mar lu fld
HQ. I80. Th is reeei_. or any OIher one
which is stabl e enoug h 10 receive SSB,
sflou ld be line fo' RTTY. II the receiver has
a bandpass wh ic h Ple venls l)Ilf1eralion 01
the "common" RTTY audio tones, in lhe
2000--Hz ,a"'11", iI,s poaslble 10 use alter·
nale t<:>Ma tl\al would still work bul would
1. 11 wm lln the "s ta ndllrd" SSB ban(lpass.
Good luck ..ith the ellorts.

Anol"'" note here ia lrom BIll Pasca le
W6JED 0 ' Oroyille. Clliifomla. Bill nas
been a fa n of tile c olum n s inc e hll Int." e s t
peaked on RTTY, a nd he a la les tl\al "" flo

}oy$ the column. So do', Bill. and I espe
r;:ially eniOY """'ring hom you .11; tl\a.nk S
lor the iert....

A lelle< lrom Dick Ch.mbers WMGKR
in Wilmington, North Ca roli na. asks •
Question thlt Is o n many an amaleur's
mind . He wa nt s 10 know wh ich f..e ture s 01
modem RTTY term,nals .re deairable . and
whic/'t 01 I series of named unlla is lhe
'"best'· In _ al oIlhese a reas . Some 01
lhe lealu'es Dick menliOnS a 'e the a bi lity
10 send a nd receive CWo ASC II , I nd ya,i·
ous speeds 01 Mu" a y, as well as splil
screen , bu ffe rs. aulomatic screen 'o rmal·
ling wil h word wrap a nd edi t ing . and the
like. We ll, Oick, my first rll'ponse i. to
. tate II\a.I RTTY is a mo<le I"'" is, '0 me, aa
ClIpIiYating running an Old Teletypell MQd.

el15 as il is . ilh a video 'arminal. So, I a m
not ,e ally su'e "",,ich of lhese, Of OIher,
'ealu,es will be im portant to yov! I would
advise you to lust Iry to get onto RTTY with
as little o utla y as poas ible, enjoy Ihe
mode lor a wh ile . and lhen Upg' lde your
. ta tion with meee INlufes lnat you have
"""'I'd .boul and saem Import",nt 10 you.

The problem ....i. h ,.Iing the va rIOuS ler·

501 Should ," ham$ be required 10 join
tome Iype 01 n.ationa' a maleuNad,o orga·
nlza tion?

AjYes -ll%
5) No - 89 %

The i~o.nt spir" lives.

SELECTED COMMENTS
, hoptJ tflll)r dorI', get • minimum age ,.
quireme", or I'll probably be 0" tha a ir for
• le w y...r. ,.ge 14)._KC'XK

This is tile /l rs t Ii,.,. I lI. ve PJJ rtlr;iPll ted in
• 'u,,"y like IlIie. TnI .-K90WJ

Hey ' Wily roo ~ti" o_.,ion. rllis
~r? Re o_ stton n. Illere .fIOu/" be •
maximum . ge-AF2M

minal •. DiCk. is Ihal I have ' Ittle more in-
'ormat ion tha n you do. li ke you, ' read lhe
ads a nd .he press releases published in
lhe various joumals. I have a lso _i ll en 10
moslol the manufKlu'erS lor specilic in
Io<ma lion and. a lmosl ....ithoul e xce ption,
have rece iyoo Hille In the way 0 ' co""re te
inlor ma tion. if I have been give n access to
a piece 01 equipmanl, you ean be sere I
hlIve wrillen all I could lind OUI .boul it

while ,unning il Ihrough i•• ~. Bul
those __ts have been I..... and la , be
l........... 1010$' manul.cturers 1Ia"" nol even
supplloo inlormatlon 0YlIf Iflal in the a ds ;
some have promised material and ne Yllr
come tllrough, II • could build some sen
01 comparison, I would . bul • hes lla te 10
build I. on on'y the claims gleaned Irom
lIdYerlisen'*1lS. HO(lfllh,' helps,

Now. Edward Sletzer K2ZBA ....rites a
note a sk Ing aboul one 01 the units I d id fe
vie w. Ihe Mic ro log 6800. Edwa 'd . I had
tha t un il u p a nd oper.ling th'ough the
cOllrtes y 01 Microiog lor aboul ' week a nd
wes thorough ly impressed.• rllYie wed 1M
t« mina l in the Februa ry a nd Ma rctl, 1981,
RTTY Loop columna in 13_ I am sending
Edwa'd some 01 tl\a.t inlorlTllltion; others
'oIO'hO are Interesled are inviled 10 look at
Ihose issu"S of the r;;olumn. I ha ... root had
Ihe opporlun ity 10 see any 0 ' Ihe mo<e Ie·
cen t Slull coming o ut of Mic ,o log , but
....ith the solid base 01 the or lg in.al 6800, I
teel .u,e they a ,e moving on..... rd .nd up"
••m

Years ago, r had an Old tube-Iype, ,ack·
mounted. a nd o;ery heavy demodulator
made by the Northern Rad io Corpora lion.
This came to mind wllh the receipt 01a lei·
Ie r from Joe Saba KB?NU 01 6othe il,
Was nlngt on. Joe ....rile. tha t he i. the so, ·
viC<'! manager at Nort hern Radio, in fled.

An """"lean priesl 'oIO'hO has been • ITMS
siona ry in India lor many decades ....ishes
10 se t up a Ilam·radi o ataticn In . boys ' o r·
pllanaf1e. II ....cute be used lor ecucettonar
pU' poses end so Ih.1 he can contacl hi.
ITIlIny benef.Clors in lhe United Sta tes,
Canadll,.nd Eng.a nd. DonatiOna 01 worit·
Ing han'Had iO eq uipmenl or donations 01
lunds 10 purchase such equipmenl are be
Ing requested on h is beha ll. Ple..e ad
ereee:

AfIY. Fa l""" A. SNber S. D.B.
The Cil.del

111l1ndon' l Ad
Madrn 100 010....

"'OSI C W~.t~ 011 a QXp«1ItiOll~'

e'e e, e high r.,e 01 .~-3S to 40 wpm
IllIin. ,lIi, .dd. 10 t ile r;;onlUlion. Peop le

" tllin." tlley wor. ed lIim in.tead o t . now·
;ng tlley did. It el.o mah. il hard for Ille
2Q-wpm..nd.;JnOOr PlIf)pJe to wor. ,lie . , • .
tion._N. n

I'm aony 10 ... ""'Y I.w O_ ltiorta aboul
l he ARRL•.. "'exe . U",,'1on IIIOuId t>e g;".
en [by the LH g_J to yovng peopl.... Ie..
money wa.ted by tile bif1 . 1I0fl ln Newing·
ron a nd iess r;ontrol 01 power by Ille old,
b'a.ed 80tInJ of O""ctors.- N. CJ.F

At age 14 I.m roow an S WL 01"em bert<1• .
Do ha" ~r tor two complele sta tton.,
"", tile petl Ollal '"" II ' s 9OfNI.- W6KBH

mond. Wa sh ing lOn . manufac tu' ers 0 '
marine SSB equipment. The Northern RI·
dio company tllat manulKtured the RTTY
eqUIpment. much ot II lor the mfl ,lary, ....as
a dillerenl company. Nonetheless . Joe',
company receives aboul live to len calls.
month as klnf1 tor pa rts or service fo r 11'1'1
o ld. bul vene ra blo. flquipme nt. Joe points
OUI Ihal Ihe RTTY manufacturer Nort hern
Rad iO ..... s sold 10 RF Ha" i' , ....ho later
sold the pari. i..-.ory to OEl. They may
Sl ill 1>&" a limited aupply o . parts lor old
Northern RTTY equlpmenl. You mighl .d
dress any questions to OEI. Inc.. 60 Faden
Road, Spr ingfield. New J e'lley 07804,
Tha nks 10' the info,mlltion. J oe.

Jim Pruill WA1QUY Irom le....iSIOll .
Idaho. is another l\a.m inlerested in pul.

ting h,s CoCo onto RTTY. Once aga in,
J im. the besl source ' or CoCo sof1..a ffl
Ihal I ha.-.e seen is Clay Al)r. ms . 1758
ComSlock Lane, San Jose . Calilornia
95124. Clay reatures a variel y Of CoCo
com pali ble ATTY softwa re and should
ha ve a diSk vers iOll ayail aole soon. Rif1hl ,
Clay?

The Ih lrd issue 01 basic RTTY tips is
nt:Y« a .allaole a nd may be obI.'ned by
sending 52.00 10 me a t the address at lhe
lOP 01 this col umn. 01 cou'se. lhe fi,st Iwo
Iss ues remai n aya ilabie. and I s nail be in·
cludinf1 a listing 01 whal is ayai lab le 10<
those who missed previous Issues. Fo<
lhose 'oIO'hO ClIme in tete. much ot Ihis Inlor·
malion was CCNet'ed ......e in RTTY Loop
dUling the l irsl I.,.. years ot I"'" column
a nd is being o l!ered as a service to IhOSe
newcomers who may have miaSed It.

Some hardwa re is on tfle books fo' ""xt
monlh-that a nd more. you neve ' can lell ,
here in RnY Loop.

Wanted al a n!asonaole prtce; t-..o i·f
translormers for a n R--392 receiver a nd lhe
fOllowing tubeS; I....e lye 6AJ5s , four WA6s.
two WC6s. two WOOs . and Iwo 26A75,

Johnny E. Carr WA4FCC

......"
Aockma. rI OA 301503

• a m hoping 10 II"t in touch ....i. h SOfTIfJ

one reg arding p,og,amm lng an EPROM
lor a paging encoder manulaClured by
Zetron in Bellevue . W.shinf1l on.

CIIa.... L K....YW82EDV
AD~ 80_ 13. Eln", I d A_

Mayville NY 1.757
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HAM IN SPACE, TAKE 2
Tony ElIgland WIOFlE may beeOo he the seeond ast~u' to carT)' ........teur radiO ;nlO

SATELLITES !I 1>'1~. A joint AloiSATI"RRL lI"oposal \0 NASA askS tflal Tony De allowod to operate on
his upcoming 51 FlSpacelab-2 mi SSion, scllelluled to fly elurlng March 01 1985. Thfl pto-

ponl calls 10< mo', equiplTWlnl 10 be carried alofl than was present on Owe" Garriotl
W5LFL's ground·breaking fllghl, Including automatic systems thai will prov ide ueet-
tel'lOed operation .

UOSAT·2 RESPONDS
Amateu r Satel lite Ref ere nc e Or bits Alter more IlwI n len IfIfeelo; s 0 1.,Ienee, the , _ I SOUnd of .-""1'1 lI'_ed ""'0<'0... a'

1M UfIi_sity 01 Surrey~ s l" liol\ Aller n_ous aUempl$. the 2-meu..
te'lemel ry beacon (145.825 101Hz) .p'ang to Ii 'e on May 1. providing valuable insight into

RS-5 RS-6 RS- 7 RS-8 the spacecraft's conchtion.

UTC EQ X UTC EQX UTC EQX UTC EQX Dat e Tnanks to Amaraut SlI rellile Report l or th ia month"s news.

.........= ... ==•••• .. __ ... === . . .. = • •• • • • • •
0055 208 00 03 20 1 0 12 6 217 0115 208 I
0050 208 0 14 6 228 0 11 6 216 0 1 12 209 2
0045 209 0 13 1 226 0 106 215 0 109 210 3

HAM HELP0039 209 01 15 224 0057 214 0 107 210 4
0034 209 0100 22 1 0047 21 3 0 104 2 ll 5
0029 209 0045 219 00)1 212 0 101 21 2 6
0023 209 002 9 217 0 028 2ll 0 058 21 3 7
00 18 210 00 14 21S 0 0 18 210 0 0 55 214 8
00 12 210 015 7 242 0008 210 0052 214 9 I am looking lor. manual andlor a sch... I am looking I", inl",mal lon on windmill
0007 210 0 14 2 240 01 58 239 00 50 21S 10 malic I", a Drak" TR·3. miln....lactu'''''.
0002 210 01 26 237 0 148 238 0047 216 II c. H. Ca"'idge Edwa«:l W. Dirb M
0156 240 01 11 235 013 9 23 7 004 4 217 12 I-C Rosli" SC. Soul" I068S Curl" se.
0151 241 005 6 233 0 129 23 6 00 4 1 21 8 13 W.lw1oo. 0!t1 . H2l 2'GS lornI u.... CA 9235'"
0145 241 0040 230 0 1 19 235 0038 219 14 C. ...lb
0140 241 0025 228 0 110 234 0035 219 15 Can a"yone hel p .... i l h coi ls .nd

0135 241 000 9 226 0 100 23 3 0033 220 16 I am looI<in9 I", . sch" mal ic l or . Halli · l flC11n ical lI'IInuallsc!lem.hc l or a Cenlr.1

0129 24 1 0 153 253 0050 232 0 0 30 221 17 craflers "Sky Buddy" reeeiver. Any help EleclroniCs a. d ter GE·1D? I ",i ll consider

0124 241 013 7 25 1 004 1 231 0027 222 18 would be great ly apprecia ted your old unit Irom the junk box as spares

0119 24 2 0 122 248 0031 231 002 4 223 19
l or a price, too.

Torn KI'nnedy KlTK
oli3 242 0106 246 002 1 230 002 1 22 3 20 PO 80. 61

Algnar Otlenl.d

0108 242 0051 244 00 12 229 00 18 224 21 Cll r1I. La" Mt 49234 V~........ S

0 103 242 0036 241 0002 228 00 16 225 22 OK 2340 Holt.

0057 242 0020 239 0 152 257 00 13 22 6 23
-..

I need. SChemal lC 1« a mocIel CA.·IS10
0052 24 3 0005 237 0 142 256 0 0 10 227 24 signal gene<atOf, It ..as made by MunSlon Looking IOf Modem Radar. Th¥.1ry. Op.

00 47 243 0148 264 0 132 25 5 000 7 228 25 Manuf. cluring, ISlip NY, l or CIYil aera. ""'ion, .~ Malnten. """ , disllibuted In
004 1 243 013 3 262 012 3 25 4 0004 228 26 nautlCS use, I ", ill gl.dly pay cop~ costs. past by TAB Books. Please state condl·

0036 24 3 01 17 260 0113 253 0001 229 27 John Mock WAa l KW
lion and askl"g pric" in I"Ua"

0031 243 01 02 257 0 103 253 0 158 260 28 2860 Gospieol Pu ce Rcl. Edm!Jnd L Mel. _ AA1H

0025 244 0046 255 0054 252 0155 26 1 29 Hopl ir.n m. K~ U240 Rt• ." Bo. $10

0020 244 0031 253 0044 25 1 0 153 262 30 Thomclikl ME049M

0015 244 0016 250 0034 250 0150 262 31 11m look ing IOf a schematic for. power
0009 244 0000 248 0025 249 0147 263 I supply 10 ope<.'" . 1'1 old ",. r·surplus

Looking fOf a LJ.layelte Aldoo sl . -.:h....

0004 244 01 43 275 00 I 5 248 0 14 4 264 2 BG·348.(l ,eceive<. I .ISO need scrwomalics
nel crystal-con.,olled rllCelve< ....Il lch coy.

0 158 275 0128 273 0 0 0 5 247 0 14 1 265 3 lor 1· or 2-1ransisfO' OAP , igs and some
ers 30-50 MHz FM, In s~ments 01 a MHz.
Would like manual 1m sama, also.

0 15:3 275 0 1 13 271 01 5 5 276 0138 266 4 FT-243 crystals fo' 4D·meter CW,

01 47 275 005 7 268 0 145 275 0 136 267 5 Bill y Suit UBUF
Chlrles l. KII. ly W82EDV

0 142 275 00 42 266 013 6 274 0 133 26 7 6 Route 180_ 1'4-1 C
RD '2. 80_ 63, Ehllwood A....

0137 275 0026 264 0126 274 0 130 26 8 7 Rlnc!let'ouI" HC 27311
Ml yrlllI NY 14751

0131 275 0011 262 01 16 27 3 0 127 269 8 11m i" need of I S",a" t ,. nseeiver. mod-
0126 276 0154 289 0 107 27 2 01 24 270 9 t need I SCllen'llt lC Ind manuII fOf an eI 2X. I also need man..... ISatld sc:llemIhet
012 1 276 013 9 287 0057 27 1 0 121 271 10 E~ll modal 430 OllCmoscope, 1"';11 glad- fOf the S",an 2X.

0 115 276 0 12 4 28 4 00 47 270 0 119 27 1 II Iy pay I", any copying and mailing COSIS, John Jack.on N3CDG
0 1 10 27 6 0 10 8 282 0038 269 0 1 16 272 12 l lrry S. Brook. WSIECV 71 R~enl St.
0 105 27 6 005 3 280 00 28 268 0113 27 3 13 3185 Bunfl "ll Ave. Wilkll BII'a PA 18702
0059 277 0037 277 00 18 26 7 011 0 274 14 GlItId J ....netion CO 81504 (71"1)-a23-3S90

•

.--- - ----;--,-- --<0 UP YOUR ERP-----,
For HT o w ners Opelil t lng In SId e a vemere and wanting

tocreasec TIR range, RF PRODUCTS has the 10.... cost
sonmon.

Remove your 8 NG antenna 'rom the HT and mount on
the RF PRODUCTS BNC magnet mount, instailihe magnet
mount on the roof top and connect the BNG co-a. con nector.

The magnet mount ~par l no. 199 ·445\ eas tc feet 01 small
(5132") co-ax With BNC connector attached and IS cncec a t
S15.95 (includ ing sh Ipping by UPS to 48 states}.
TO ORDER . send $15.95 money orMI Of clshiers check only

FIll . .-idenI:s edd 5' ta-., for air UPS edd $1.50

The RF PRODUCTS Magnet Mounts are ana of tne lew maqneuc antenna mounts available
that can be reoeuee should the co-ex cable be damaged. The co-axcable connector Includes
a shrink tubing strain rel ief fOl long life at the connector /cable fle x poin t (an RF PRODUCTS
excscsrve on all cable assemblies)
Eight othel models available with three each choice 01antenna connectors. co-ax types and
tra nscerver ccnnectces (BNC. 1· 118--18. 5116--24 & RG·I22U . RG-58AIU. mIn, ax & BNG.
Pl ·259 , type Ni

RF PRODUCTS ~ '"
P.O. 80..-33, Rockledge. FL.32955. U.S.A . (305} 631·0775
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VIC 20 & C64 USERS
APowerlul MSOI

Now yoo can own your own MSO! You r compute, and an~

mtertace piuSou, menu d,,~~ , machine languaQe Rad<a Bu l·
let., 80ird~l'1ICe sort.... 'e "" I ll'~ you ¥ld your MSO use's
I OO",.rtlll maolDo. ",1Irl the foUOWIlg fUIU '"

• Reid *'11e & dole~ mesSlQeS
• lISt I lIIfOC1O'Y of.1~
• Scin lII~ry 01 mnSlgliS
• Uwr~le biud rales
• AulomilllIC dllIe ¥ld bmt ...eepng
• Auloml1IC lime 01/1 lrIIu~

• AutomafIC ID 0Il'llU' cal
• AutomallC InlllCMIOIl 01 momory u~
• 3 modes ' MSO , SYSOP & ueect Rny
• Works WIth or withoUI disk drIVe
• SpecIfically lor VIC 20 18 k min) or C64

Sollwlre packaoge Inckllies - manual. progrlm eseene 0'
cassott. Ind II1lert.ce Clble $49.9$ pl.. SUG,.iJlIp

I.¥l!ronocs rnle"<tce'S add S5 001
I'll . (l11\157-755lI

Vid-Com
CommurJic:ot io rJ
3111 ' . tIIi11II";., ..- M' II tone.tII, tA IIl14
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z

~pta.....cl Obs; I..__M

"Wha l'}" I hear you sa y, " IRCS a ,e good

'inde lin,te ly" " Indeed. UPU fegula!lonS
Slale tnal lile lACs !\ave no expi,alion dal e.
In lhe h"" PI',nl ,'I lhe fegulallOnS. roo-.
one hAds 1.... klC~er: Only reese IRes
-..-nose le.1S SQI''' w,lh lhe ofhc,a l leol
".......change oal.... Those \/r ,ln 0Ir...
word,ng c.annol be • •e t>a nged al I..... posl
ctnce And lhe UPU changes ee word,ng
OR Ihe ilKs every re w ye a ,s ' So deSp'le I.....
",odel,n,le" Ilfel,"'" 01 lhe IRC. tt",y do lose

IheI, oll'c'al va'ue occas,onally
The Pl'fI'Sef\l lAC 'Il _siotI 1!> and tlas

~ ''I c"culahon (w,lll ""nor C/'Ianoesl
SInce 191. (see Ftg 1) The prew;ous~tOtl

(see F,g 21 c.rc"'a led beI_ 19&C and
1914 and nas no! been accepred by 11"18
post etnce Sonee 1979. Gorng SIIII tUrthef
back, we hnd an ear he, . ers ioo which eircu
laled , w'l~ hequenl minor ch.nges. be
l_ 1929 and 1\l60li {See F,g 3) ,"",s Sl~
waS selecled ,n a design compet 'flon ,'I

1929 10 replace lhe Of1QIRll lAC lrom 1906
(see Ftg 4l

I'""~ 'ec",wed one 01 lile 1906 _ .
e.oo. bul I ha ve a handful 01me 1929-des>gn
IRCs. a ll fece,ved long a lte r Ihe,' "e.pua
1'00" dal" S'nce lhe lAC is seldom cashed
,n I.... POSl of ttOll. lhe o lllCfal exprral oon 01
Ille lAC 'S noI 1""1 tfT1JlOI'1anl 10 Itle ,1(j1O
amal_ SInce he ,a nOI go,"Il 10 cash ,I ,'I

tout .al",", sell "10 anollle< amaleu•. 0< use
' I IOf an amal_·.I(j,o pufCl'Iase, Itle olh,
c.ar .alue ollhfl lAC lose s s ig n,hc.ance. Aa
long as il is ace""ted by tile amaleur com·
muMy. lhe lAC rerains value ,

~I?

AnOI".. anoma ly ,'I 11"18 &ma1""""'adIO

more llIan Itl80f walue al lhe POSI cnce.
Typoea l 100- lACs In bull< tOda~ 1/IIOUId be
arOUnd SO.40 10.45 each (wa lch llle 0 ); Bul
let,ns 1m ev..... bolter . a lues . as b,g OX~,

!lORS unload lhouaands 01 lACs),
The resale .....'ke! ,'I IRCa benefilS bolh

too,... and selle.- I he purchaS4lf sa_ con
....._ l undS on II'Ie ... change. as op
posecIlO buying fWW lACs .1 lhe posl of
lice, T.... selle.- Q!Ms more money Il'Ian lhe
posl OUICe w,1I g,ve h,m. a nd th,s money 's
,n 11"18 Io<m 01 cash wilhoul ,,,,,I ricl,ons
This e .clla nl/" can be so adv a nlagaous
lhal an aCI'.... OX slal'oo.•eceo""Il lOIS 01
lACs. ca.n tonaf\08 ~'S enl"e OSL operalion
off the " p<oI, ta ~ Foo- e .ampIe. VP2ML
nasn'l/'lad 10chip in a chme lor OSL Jlfinti"ll
or poslage ,'I I,,,,, )'IlNlfS

Th,s part'cular " eX l fa-POSlal~ use 01 lhe
lAC ia SO well accepted in ama leu, fad,O
Iha l even va lue iess lACs a fe aecepled a nd
... changed a mon.g .ma teurs. I stoll feceive
cons tdera Die numl.>e<s 01 "oId" (a nd now
wontlleN. al !NSI al Ille posl ofltCellOfms
dO""

e ae su . BRA S il

C . $ 1. 0!>

P OS T A L E

Coupo~ -,.PO.... 'n,.rnaUon.'
Ce <<Ull'Dn .., ~""\I<~""" daM " .... 1M
Pav_ d. I Un.on PO"" a "nove'",,". <""'".
~ n OU 1,lu" culS "mIK.,-PO". ,,,.... . . n..,,,
l' "ft"nch"'U n>.n ' d u ne ,,,ttl••'d ", ,,,,. ,I..

pre n", , ,,,he'o n d. 0<><0<, • • ".:... ,~. ~

I""."I/or per vo•• de 'u""".
Cu,,~o""po• •• ,n' . , nu,on. 1

€.,. <u..... e .....mu' -'o ....,_"" P"'........ U"_ """.. un _ _ <om .... mo..
........ no V""" .....,.....,"" do u",," ""'"'a
Otu.,.." "..~ ' a e><;• • De oi<o,
..-.~ .., . ".' ..... _ v,~ d " .u,,",bc ..

z
o

•••••o
•

z,

• U '" 10'".'""••••>

Fig. 2 n". type oIlRC CJt-euIar<lf1 until '91" .nd".a -._Ie sm.:. .919 H~.

.....".. s r,1/ clfcula/.11ftough /fOe a ....l_~_ com........ty
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iSle<ed lell...- senl by SUflace 10 I lorl9OQfl
counlry ~

In Ollie< wOfds . 11"18 lAC is I/OOd IOf
slamps 10 mai l one lelte f t>y surlace I'ans ·
portal,,,,, back 10 you. U you tece< ve a n lAC ,
you can cash il ,n at (almosl) any posl ctnce
100- lhe PO$Ia.ge s ia mps 10 s.1d a surface
len e.- CMlfoeas: say 10.30 IOf a lelle.- 10 Eu
.ape. IOf e . ampIe

Poslal ." ,1""" 1_ on I"" v8"OuS coun
lries ..... y, II lheI, opI'on. fI 'Cf\ange mo<a
Iha n one IRC tor a"mail post a ge overseaS,
This g ,ves ,is,, 10 Ihe hsls irl lhe Radio Ama ·
reur Cal/book a nd 01'- p1aee. IOf 11"18 Bum

be.- 01 lACs neeoed 10 get an ........'1 leller
Dack loyou. This CIIn .ange lrom 8S lillie 8S
lwo lACs 10 as .....O)' IS su'

Iiote II'IaI Itle pcet oItoce doesn 'l na.. 10
p,ay cash for me lACs. only POslage
slamps. And lhe post oUice can requi'e
Ihal you p'esenl thfl l';Ille r a l me Same ""'"
as Ille lACs SO lhal you can'I even lak e ltoe
slalT\P5 and seU 1........ IOf cash

Al lean II'Ia!'s lhe wly I"" Sysl.., 's S<4>
posecI lO _ . In Pl'achce. of COUf'SOl. 11'10.
seldom f\appenS 1..1ead. Inl...nahOfI<lI Re
ply CouPOfl$ afe a means of lfansle"'''Il
small a mou nls 01 money trom """ count,y
to anOlher . IRes a'e seldom cao hed on be
c a use of lhe unlaooraOie e xcnange ,ale
(Who wanl s 10 lose half lhe money flWIry

tome one e xcnanoes a.n lAC 10< slampe:»
The DXer f\aogs ",,10 any lACs he fece;_
and uses Itlem lhe nexl I"ne he _ lACs
10 gel a c a rd D.lCk. ,allle< It>an 'u""'Ag
down 10 11"18 posl olliee a nd la~ ' ng OUI SO 65
each tor new IRCs

AU... . 11, Ille lACs a re good ",odelon,l'"
Iy ," SO why cash lhem ''I'} Apparently 01"'"
users lhan amal_ .adio 0Xe<s leel lnal
..a~ , as only abOuf "" II of lhe lACs ' ssued

each~ are ,_ ".0:1 And lhal onel",,"
lhe cons'deraOifl I'lUmbI!f irw()lved ,'I CUf
fency speculatooo. a prot>lem Ihal conl.n
ues 30 ye a rs a!ier Of. Tuasoo'a a rt,c le

Th's "".lIa postal " use 01 tile Im...na
honal Reply Coupon w,1I no! be .hm"'illed
In lact. one 011.... oo-.g'f\llIIUSI,hcallons IOf
lhe lAC. Dack In 1906. ..as IUSI If"IoS ........ce
Since small sums of money are Ir~lty
..xc hanged .. ,Ih,n a counlry ,n lhe lorm of
postal Slamps, lhe lAC COUld s,m'l afl~ Sup
plemenl I"" .mernahona l mooe~-orde' sys ,
lem 10< very sma ll amo<Jnls ot money

Since Ille IRe 's supposed 10 be a Iim.led
'orm 01 rnlemattOf\all CUffency. 'I 's <>of SU'
PI"song 1""1 .1 plays lI'Ial role ,'I amateur ra
ec. l...-l. mosl ,nl...naltOf\all amal_~a
d,o deDlS can De sallied in lACs relurn
pootago', awa,d coalS. etc , TO keeplhe lACS
Cifculal ,ng, lhe1" 's a "g,a y ma ,ker' lOf Ille
coupons Mos t la'ge' OX c iuDS and many
acli .... OSL managers and OX""s conect
nUndfed S and lnouNndS 01 lACs as lhey
PCOJf ,'I I.om OSL seeIlers , These lACs are
hequenlly sold 10< less lnan lace value Dol

en

-]

~~J

llm t>re d~ I>u« . u QU'
c"ec'ue I"'~.n g.

~L~_ _

musll urn looneoflhe mosl basic I_Sol
inl...nah""a' ma,ls . When you Duy a s lamp
10< an ovef8eaS reuer. all 01 ee money IOf
poslallO l/OllS 10 IIle counlry sand ing. Of Of'g
inating. lhe ienee. In Ihls case. tne Uniled
Slafes Poslal Service keep!i Illedough, The
posta l SI'If'VI<:e in Ille desf inal"", counlry
wtIic1l Sloll has fO del,..... 11'4 lene< getS

nol:ning The van<'lU$ PO$la l MfV'Ces argue
Ihal e-.ery lett...- w.1l ellC,1 a .eply. SO file ...
C'p'.....1 w,1I purchase lhe slamp lor lhe r...
lurn lell"r. Ihat counlry will get lhe lunds .
a nd Ihe USPS df"i.e" lhe lelle< 10 you tor
nolh'ng

Th.s syslem requ,," no bookkeepong,
leaves each counlry'S poefal~ 10_
JlfiQe$ as .1 sees. fil and e1 ,,,,,nales delays
wtule counlroes atgue ...... wl'lo pays 'Of
wnal

Such was Ihe mos l fundamenlal concepl
of the Un'....sal Poslal Un,,,,, 1U1'Ul. whiCh
was lou""""'l In 1814 (Inc'denla lly. lhe UPU
was lounoJod some yea", after lhe klfema·
hor"lal TeIecomrnunIcahCJn5 Unoon. and, in
lacl, \/ras closely pattetned aU... lhal orga ·
n"a hoo )

Th,S sysle m 01 lell,ng each counlry keep
ilS own onternat'onal poslal rece;pls worked
I"", e xceopl IOf one liaw, wh,ch was evidenl
f.om Ille s Ia n Some wrol....s wanl 10pteplJy
Ille .elum PO$l agoo 10 ,ncrease Itle C/"IanCeS

of a 'ep<y II file __ counlry keep!i all
llle money lor b<Xh dlfec;l >Dn$. lhe poslal
8'Ilf\"ice ,'I lhe oesl'flahOn COlA"llry gelS noIn

,ng SuI If you t"ed 10 sll'nd ha ll 01 'ouf'd
trIp money 10 ttlal eounlry, you wou ld have
a bookkeep,"lI nig~lma'e.

So aboul 30 year s alter ltoe UPU slaned.
a soluhon 10 Ih,s d,lemma .....as PfOIlClS8Il
lhe Irm. "",I""",1 Re(>ly Coupon. App-/J'II'ed

by llIe 601 "",,'Iber counlroes ,'I I"" UPU
CongfesS 01 1906. lhe lAC is nov. pusl""Il
80 yeats old , And ue concepl of and need

lor Ihe IRC rema,n unchanged

Tile way lhe 1n1e<OIII,ooal Reply Coupon
worl<s /oH,c,ally) is~ s,mple AI any posl
ofllCe I'*'llL almosl any post otl tCel you CIJ\

JlUfcNse an Inlemal"""'l Reply CQupon
lor SO.G!>. You u n -'" lhal lAC to SOn'Ift

one ,n any member counlry oil"" Un,_sal
Poslal Un,oo. wh'c h includes IUSI about ......
e ry counl ry in Ihe world . The fllCipieot can
ISupposedly) casl'l lhe IRe irl al h,s posl 01·
hce tOf "one Of mo<e poslal Slamps 'flP''''
5er"II,ng Ille """,mum poslage lor 8r1 ...eg-

C O U P O N · R E P O NS E
INT ERNATION AL

POi ' de ven ,.
('M'CaloOn ! ot ~" '''''. l

6 5 cents

U NIO N POST A LE

U NIVERSELLl

15 Itle Inlernahon., Reply Coupon on tile
",;jIy out' Of. VICente r ....son. lne O..ecIOf
QI Post s at Berne. $ wi trerland. rec0m

mends iust tflat on hIs .'T'CIe ,n (/nJ(N'l POiJI·
ale W"'M Postale ;s tile onieial puDhca·
tion of tile Universal Postal Union, which
adminisTers the IRC.) Or. Tuason ciles the
comple. ,I>es ol accounting rOf , ,,,, Interna·
I~I Reply CouPO"S (IFlCSL and thl! on
crNS'''!) " abuses~ on It>e form 01 currency
!lP8Cul.alloOll on IRes

The ploblem Illal 0.. Tuason wanl s 10

el Iminate is uaclly ltle 1"..lu,,, o f ' ACs
"," ,en make" Them so useful in amateur ra

d io and es pecia lly OX: IRC" a ,,, ire besl
available appro..mal 'OI'l 01 II uni_sally-.ac.
eeetee ,nte"",loon..' eur<ency. s.nce . 1IRes
ate eqUivalent ."" can lS" llI'O'5CIdIyl be I.,.
deemed ,n any COIInlry .n 11", workl. one
can [,anst. 'llds !rom one o::Ju'Itty to anoth

"" ,n Ito! form QlIn1.......I>Ol\al Reply~
It seems Ihal a lew ent,ep,omeu,s afl'

oong " • .,eUy tha t. In So country wil h ,apid
,nllatlon, speculator s are bUyIng huge
Qua n" l," 01 lACs al a 'elal'~y low COSI
ll>er l1y 1"- lACs 10 Swilzerland, w,l h 'IS
-... sla~ currency. and. il lhel. I"... ng 's
"gill. can ....1lhem 10 lheSw i» Posl OlflU
10< mo<e Ihan lhey o< ,g"'ally pa,d' Sw.lZ"'·
la nd . w,11l Its hbeml bank,ng laws and 'ock,
steady curre nc y, is laking Ille bruni of tne
specula long. and r.ence 0, . Tua son' s sec.
lIffVTlef>lIa l"'" t!\al Itle lnle",al ,onal Reply
Coupons be abol ished

Don'I Slay a wa ke a l oogI'lt wcnJIIr"'llllow

YOU're 9O'ng 10 gel IIlaI XUl55 c a rd oock
..,lhouIIACs, 1loweYe<, Dr, Tuaso<,-s an..,Ie
recommend.ng tre abol,I,,,,, 01 Ihf.! lAC a p
peared ,n Ap" l, 1967. The IRe nae survived
Ih,s and 0111", cha llengooos ''I lhe pasf 30
yooa ,s , a nd mosl hkely . wrll conh""" 10 do

so lOf a<>of t>e< 30
Good l"'Ag. 100. a s lhe lAC plays a ma""

role ,n OX and *OUId be -... d ,lfrc ult 10 re
place On lhe Ol lie< hand , ,he IRe rS one 01
lhe le as t ur.derSlood a8Pf'CIS o! the f.ne art
of QSL,ng,

THE END OF THE IRe ?

Ur>i_ UI Posla' Uniootl

To U'-Sia nd lhe lAC aAd .15 role. we

Chad Hams VP2ML
Box 488 1
San ta Rosa CA 95402

DX

Ce coupon e st (och a ngeab 'e dan s IOUS tes parsde rUmon ccstete

u mveeselre cent re un o u plusrec rs nm bee s-pcsre repr-c s e nta nl
r afhanch's sement m,rnmal d'une let tre oedmane, e~pedn~e iI
r "'I ' <l n g e r par vo, e d e s u rface.

F,g , . rtot curretll~ 01 ltot "'1«_110<181FefJlYe-. ...ffr lha &1'_ pmpntrr«J '" lha
cenrer. Only IRCs ...rn 8 Slamp oil!>!! ,u",ng counl" <)It lha ~It.,. ..Itd . r lha posl oII.c.
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Fig. 4. A copy 01 "'" f...-sl -sioo'l oI lhe IRe. lrom 7906 The lann aftd~ oI lhe If¥; 1Ia...
u..nged I,t l le ", BO years,
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.....,...... ,__, <I<> ti__
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I D,nn. ku""". k.n t .". lill d"d'""".. I
• • (, ,...·'i n••n h"..nJ< ''',~.r "' hl-ta' mot <I , <II", •
I I t <" r,;m'.hn l ill . .. I><I""p, m"" •• ,,nde Ii . "'-""f,,'~'in v~ iflen ree . " ..nh., t>-r.. •• i

,. 1U.... o.n "' '''ndd.

\:75 fl.
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Ce coupon est l!changeabte dans tous les pays de rUnion cos tate
unrverselle centre un ou plusleurs timbres-poste representant
I'allranchlssement m,nimal d-une renee ordina"e. e_ped lce •
I'elfange, par vcre de surface.

Em_ me <II con"OIe P,.. doe ""n'l T,,,,to-I du h·",U q ...
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(d"'e Ie<;ul'." ve) . ~\.~ ~
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use 01 the lAC is in the So>oiet.tlloc COlIn

'"es. OXers " equentlV hear ' !\at lACs are
"not accepted" in $c,,"e' countries, even
trKlugll these countr ies are members 01 the
Union. According to the Universa l Posta l
Union. a coun1fy may dec llr.e to sell ,RCs
Dul is "lQUlled 10 exchange It\em. HoweYe<.
lhe UPU MS 'lll1e enrOl oem"", p<)W(It, a nd
the Unoon !\as Survi_ ~ Ionll as rt has by

staYIng out of pohliCS. So. fNI"Y S<Jw;et

count""" ,etU!le 10 <ICCePI1RCs la' least.,
most lOCal _ ' Oll QfI~~ N~heless.

amat....... ,n lhesecountnesc.n and do lIM
lACs as InternatIonal currency

The "" I\; '''''5al,ly'' 01 the lAC is not the
on ly aSpo!Cl or these couPO"S that local post
al officia ls Ig rlo" l, Many or the smaller post
at/ices in thiS country do not stock lACs,

al'<! the _unastar may .-.- have heard

at mem. E.., at lafge.- PO$t ofloces ""'*e
tfley ~IIO'" what an IRe is. one can buy in.

Ya IKlIRes.

Qlloc",lly. lIoeIRe """'I be oflloe current
101m, WIt h tloe eont",uouS UPU watermark
(Hold YOU' lAC up 10 I lle light to see tile "'a·
Ie<ma r~,) The cu rr""t ve", ion 01I lle IRe ha s
the ot!r c iallexl in seven languages : French,
German. Englrsh, Arabic . Ch, nese, Spanish,
and Russian. Each IRe must be sl amped
",nh tre counlry of sale on lhe lelt side. as
sh(:Nm ,n Fig. I. Unslamped IRCs 0' 11>088
sl amped on the right are no good, and the
post oIfice gln ,etuse 10 IICO!IPI them (sea

F'll,51.

FOf1unalely. enougtl PO$lmasle<s are
sulhcienlly ignoranl of llle rules 10 la~a

entlU(tI bad IRCs in eXChange fOl $lamps to
ma~e up fOltlle postma ste<s vrrh<) issue bad
ones. H"""""'lr, to be sure YOU're gelling
YOlJ r money's worth, ma~e certain Ih<l IRCs
are properly sl amped.

All lACs a'e basica ll y identical. as they
am slill printed by the same l irm )n Switze<·
land. IndMo:luaI countries may aSk to 1Ia-e a
sates denOmination prinled In lhe center.
as sh(:Nm ,n Fig, 1. OIheNnse. the center
r'flIght be~. The IRe is slamped on the

r'll!'t """'" It is U"""d in to the post office,
UsecJ IRCs are destroyed alter a compIe_
accounli"ll syslem balarlCft pu,chases
and sal"" belw""," the member counl ries
of the UPU ,

Mean"'hlle. inlernational speculation in
lACs continues. One needs only to glance
down tile list 01 sales and e_changes 01

IRes 10 see l Roe problem count"es. Mosl
countnes 1Ia-e about the same n...rnbef of
sales and e>:changes ol IRCs. FOI lMlfY one
sold, one is cashed i f\. A lew countries

Sland OUi wil h e"OImous sales and lew re
demp1rons-eepecially tre US and Japan.
This ;s to be e_pected , 01 course, as l he
more amoont and rTl()(e inlernal ionall y-ori.
ented countri" s buy and send OIJt the most
IRes (especially hams'~

But counlrles SUCh as Algeria. IYo<y
Coast, India, Woroc:co, and libya sell hun
dredS of tnousands of IRes; theM coun
tees accounted 101 close 10 20% of all IRe
sales in t981-2, bul tOC al ,edemplions were

Ie$s llIan 1% oflhe biennial accounli"ll'
1Mly? Here is ..mere speculatOls l ake ad
vantage ot IIle d,lterence in e_change rate.

They !ly thei, thousands 01 'ACs ~se"'here.

say, France, ma~ing a reasonable profit on
lhe transac t ion. Since the prof it on each
IRe is smail, rreee operators musl deal wilh
hUQl! quanhtie$ of the coupons.

Most counl'_ ha¥I! established interll8t
systems 10 el""'nate this specuiatlOft. A
IoophoIoe ,n the UPU regu!allOf'e permots
3I"f membeo ~ry to I,mot the sa le ol
IRes, Most countrres simply wonl sell you
100,000 IRes al a cr8Cl<' Sothe speculators
'-' a sympathetiC postal admrnislfatlon

in the country 01 purchase
Fon unaleiy. lh" Iimils the abll "" of Ihe

iRC system. Or. Tuason'S concerns not·
wi ths tandi ng. tile lAC looks as il ,t will be
;sround tOl another 15 ... years. prOY>ding
OX~ WIth a~ internatiQnal ex
d'lange medium.

lSlMdal .....nh 10 L Ruberw '" Ilw 1nI_
lional Bureau ollhlr Uniwers.at Pl»lal llnKJn
I", hiS ine. luabla n sislance in ~ring

lhls column.l

DR. DIGITAL
Robert Swirsky AF2M
PO Box 122
Cedarhurst NY 11516

PUBLIC DISSERVICE
Not too lOng ago I was In Carnegie Hall to

see Peter Schickele and hiS orcheStra "The
New YOr!< PICl<-lJp EnsembIe.M I had pur_

Chased the tocl<el:S at the last mU"'le and
had tc ereeee emong seatS In the balcony,
wIle<e IIle view leaves sometMI"lltO be de
Sifed.

JUSt as the pe<fo,manctl was about to
s lart, I ...as shOCked to h".. the loud high
pitched bettprl 01a 2-mel", '~ter's 10er. I
Iookeel "ound to see "''-e this WfetChfJd

fIOl&l! was com,ng trom and waS .ble 10 lo
cate il S source! It Came f,om • hand-held
radio clipped to Ihe belt of lhe Oenl leman
sealed behind 1'fI<'l.

'"Please turn your CB radio 011." I sa id 10

him. in as nice a lone as I could musl"'. I
carefully worded this Sla!ement, calli"ll his
2-<ne1er fadO<> a CB, to inluoate h,m. whd1 it..

I was not. hO OIe ,er, expect ,ng the lec;ture
tllat loIlowecI. He loid me thai he was per.

forming a publ ic sef\l1Ce by provid i"ll a me
dium for emergency communicat ion, Care
tul ly ...ord ing his statemenl so 1!8 10 ma ke
one think lhal h" was an undercover peace
oltice<. I infOlrT'OEld him thai I had Stopped
'"playing policeman"' well eete e I enl e<ed

k lnOergarten. and perhaps il "'as ti me fOl
him to do the same. espec ia ll y at his ad
van<::oo age.

Alter his fadlO blared oIl about three

more limes. the usher came alOng and "'.
dared him to lum the radio 011 01 ........ He
erose theoptionofleaving. and the rema,n
der 01 lhe audience was able to enjoy the
show wa hout tile nuisance of some mis
guided ham peftOlfCing a " public se-ece."

What reminded me 01 this story was thaI

recent ly I ...as asked to operate a -scecrer.
Ized-mocle"' sla tlon lOf a local radio club
duri"ll F ield Day. I had to decline the invita·

tion because I hacllockelS to see the come
diar> Pee Wee Herman at Carnegie Hall "",I
same ........end. One has to keep one's pr;
Of'toes straight. I am only hoptng tllat , be

cause 01 Field Day. lhere WIll tie lflss 01 a
Chance 01 my erncounl",ing anolher iII -man
"",eel amaleur...adio operatOl,

COMPUTER INTERFACING
Last month _ examined one implemen

tahon ot " memo<y-mapped" WO control.

Now "'8 will e_amine anolher method, em
ployed In the Atari and VIC COfT'IIlUters as
well as many OCherS.

There are a f\Uf\'ltlef 01 integrat"" cueu,ts
known as inpullOulpuf cnops. 01 Iuppor1

ch,PIl, that are designed to wort< In conjunc

hon wi th the 6S02 rT"OICfOllfocesaor. (The
6S02 is the microprocessor llIat bOth the
A.lari and VIC computers US(l) These ch ips
s,mplify I/O int",tacing and " limlnale the
contusing conventions thaI otner manotec
turers, such as Apple, chose to employ.

The cleYice we "" II look at is the 6620 De
riplleral interlace adapter, Of PtA. This cir·
cuit 1,ICOIPOi ates lhe circuitlY 101 two 110
POf'!S, Mch 8 bHs wide. FOI ead'l POf'I there
is " -data r8ll'ster'" Illat contains the in

com,ng '" OUfgoi"ll data and a "direc t ion
regiSt"'" I llal conlrols whether correspond
l"ll signal lines are inputs 01 OUlpuiS. A zero
is used to represen t an input l ine and one is
used 10 represent (have yoo guessed yet?)
an output line. The programme< can cont rol
wh ich lines are to tie used 101 input 01 OUt
pul simply by placing the proper combina-
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CONNECTING TTL
TO THE OUTSIDE WORLD

Localion 5-1018 .. the Port A control loca
lion for the At..i', PI"- The POKE c0m

mands specil ied atll;We change 1);1 3 of tllis
'egillef, "''''ch corresponds to conlrol line
112, which is used to awitch the recorder's
power on or off.

Tni. briel introduction to the 6520 PIA
-..-as meant to e_pla in how ",emor~-mapped

110 Is aided ...it" petfipheral conlrol chips.
For a complete ""ide 10 con log urlng the
6520, I rf!C.()O r. , _ the book, 6502 An"....
b/y La nll"age P,ot;r.mming, by lance
le¥entflal (OsbornlWMcGra-..- H'lt, 1919). Mr,
leventna l e .plain" cl ea rly the interna l
structure of the c nip and pfOYlOOs nume<"
ous prOllramming examples of real ·life in
terf_ p'oblems.

The output of a m d1ip ($UCI'l as !he

6520 PIAl cenoct be connected direclly 10
anothef device; it s ,mply doesn·t have the
cu"ent~arryinll abilities, HOWevaf, small
loads Ca n be controlled with the aid of a
PNP or NPN tfansistor. Choose a lransiSlor
with enough cuffent-carrying capability to
drive your load For controlling -V targe

loads. il is ' 6CQi""fli oded thaI )'OIl use eo
tflllf a transislor or an QllI:oisolalor. WIlen
uSIng. rela y, ,.. ,.., Ibei to COOVIflCI a d iode
in pa rallel witn the relay coit 10 p'event
IfOitaQe s pikes lrom ruining the transislor,

Fig •. 2 and 3 contain the circuit diag rams
for using a PNP and a n NPN transistor, re
spectively. Not ice tha t wtlen using a n NPN
Iran&ls tor, a "pull"",,- COfVleClion is reee
ed. TI'MS is beCause the TTl output musl be
ptcMded wiln a currenl source in order to
lurocloon correclly,

,.
FOR LOAD

a"ou" D

' ~\l DC '110"
TTL "O"'ER SuPPLY

Fit;. 3 ConnKting a device 10 a TTL c irc uli
using an NPN "ansislor,

corder is senl to lhe television set . The a blli·
Iy to control. CoII.ssette '\!ICOflJfIf makes it
POSSlDle to I'\a'M oomputer-<:onlfol..., 'f>.
S1rucliof'lal mat",,,.1 ....ppleme" ted ...,t" re
cordlKl 'IOiCe Of music. Commanos to con-
trot a casselte recorder a re a s IoIlows '
POKE 54018,60 Turn cassette mot or o U
POKE 54018,52 Turn caasette motor on

The muale, 'IOice, Morse code, noise, or
any malerial )'O<l have rttCOf(led on tepe w,ll
pla y tnrougl'l the television set Speak...
This lechnoque migtl t De used lor a Morse
code or ra d,o- theory computer-assistecl
leaming program.

Fit; 2.Conn«I",g a a.viu to a TTL cireu, '
1""'11 a PNP tran.istor,

,.
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Fig. I . The lour Alar; player c onnectors
and Ihe pins thai correspond to PIA 6520
COfIfl*Clions . Th" PAn s eries stsoas for
pan A. and Ih" PBn ser,,,s is 101 por, B. Un
marllffd connec"QtlS at" used lor paddl e
.ItId . ',cJr ,,;g9f1t con"""'.QtlS. .11><1 a", nol
conn«;lffd 10 I"'" PIA ch,p

plleated because tile compot", uses this
chip lor it . own inlernal purposes: reconllg·
uring it may cause the com pute r 10 do
strange things (all ...ill cle,a, up when the
computer Is reset. 0.- powered oil a nd on~

For e.ample, Alari uses the PIA to control
lroe jo'($,liCll an:! SlICk Ir'Oll""l. lhe eassette
reoordar motor Ion or oll). a l'ld wl'lelher 0.

IlOt tile 'IOOCe ctlaonel o f tile cassette Ie-

tlons of lerOlIlI al'ld Ol.a In the direction
'eg'SI.... De la are u-. r-' by eumr"'ng
lroe data ,egoSl.. an:! a r" senl 10 another de
.;ce by wrilong to tile dala rtlll'Sler. It i. rtl'l l
Iy a 'a irly s imple p<ocedure, Tile 6520 PIA
Chip also conta,ns a control regis te r that
conlaons lIa" OIJS s ta lus s lgM ls needed lor
lWIn:!shaking, a l'ld other bil s to conlrol It...
,nlernallogie ClOf\'rguration.

On the "ur, «lO and IlOO compot..I, the
da ta lines tfO'fl me PIA CI\Ip a re presented
10 Ille OIJlliOtt WOf'Id ... tile lou.- ~P1ayet

Portl~ on lroe 'ront panel See Fill. 1 'or a
pinoul d,allram 01 each 01 these portl,
Commodore's VIC compulers nave a l iml,
la' arrangement. Consult the VIC Relererrce
M~nu~1 lor compie te deta,l s ,

As the 6502 mictopooceslOf has no l pe
Cllic Input and output convnllnos in its if>.
SlruCtion HI, a ll ~ 1$ -".'lI)I y mapped.~
IlWIt is, cert.,n memory """Ol$!IeS a re HI

aside for 110 use. II a PIA <;Fup 1$ used In

conjunclion ...,th a 6502 to control I/O. 'I too
must occupy memory a ddre sses . The 6520
PIA requirel 'our memory addresses : the
e >lOCI loca t,ons 0' trese depend on ho... tile
computer s'(Stem was designed. In the
At..., computers. troe 6520 PIA Is Ioca ted .tIi.'lI)I Y 10Cllll<)n$ 5o&Ot6 to 50&019 incl usrw
,.. Ioca" onl 0000 to D303l

Inlernally. troe PIA has si . rllO'st",. : IWO
aat. reoist"'s, lWO d"eclion r'Oister•. a l'ld
two controt ,egisters , Because llIe PIA usn
only toor memory locations, it is necessary
to ha ... 006 e>lra bit to addr"ss the proper
regist",. BIt 2 01the control ,eg istera serw-s
this purpose. II Ihis bit conillins a 0, then
lhe correspond'ng regisler Is a dala regi e
ler. II Ille bll is a 1,I~ the correspond,ng
rttgls ter is a pe.- .pheral reoister.

PfOllra......ng I"" PIA c".p 's o llefl com-

CONTESTS

CALENDAR
ARRl UHf Cont n l
Wildbu nch 160 SS B Contes l
illinois OSO P.rly
N... J .....y OSO Pa rly
SARTG WortdwIda RTTY ComHI
AS Nonh Anwrican UHF FSTV·DX ComHI
Occupa lion ConIHI
DARC Corona 10.M. t", RTTY Conl..l f3
ARRl VHF OSO Pany
Ohio OSO Pa ny
Wuhlngton Stata a s o Parl y
Ms ina 050 Parly
lal. Sum""" aRP CW Act i"ly W.....end
ARRl 0 50 Pany- CW
ARRl OSO Pany-~

Rio C W DX Parly
Columbus Day Inlemaliona l OX Comesl
Oregon 050 Pa rly
Jambor_ on I.... Air
Worke d·AII Y2 Contu t
DARC Corona 10·Mlta, RTTY Conlasl U
ARRl Sweeplta kal_C W
ARRl S..-pslakH- Pt\ofla
AARl16(1.Malar ConlHI
ARRl l Q-Mal", ComHI
ORP Wint er Sports - CW
Ca nad-a Conlesl

Robert Bak.er WB2GFE
15 Windsor Dr,
Ateo NJ 08004

THE WILDBUNCH
160 SSB CONTEST

starts : 0000 GMT Aug ust 4
Ends: 2359 GMT August 5

Th,S contest is lor single ope<ators only

EXCHANGE

RST a l'ld state, p'O\'1f'lCff, or country.
Chafler memoers musl al~ IIi"" tt>e; ,

membersh,p number' ..." " t!'le e.c" ange ,

SCORING

Count 10 po, nts per e s o and multiply by
the total numoor or states . count ries . and
VE provinces. W()fk any c l'la rle r memoor
0 ' tee Wildbunc" lor .. speeia l m uu,plier
01 t poinl eac". Work 15 charl'" fTOII!OfT\bef.
a nd gel a .pee.al Donus at 20 peonts. Work
lhe VE 7WCB Club s latoon a n:! add 10
POInls

AWARDS '

Plaque to the w,nne r and cert ificates to
....In''''fS in " a ch sta te, cou ntry, and VE
prov,nce. Spec ial cert,t ,cal" fOl w<)fklng
a ll 30 chan", memberS

EN TRIES

Dead" ..... tor logs 's September !)t". ...,1"
ant. ies allllressed to: R J . KOliomkOWSk i
KAtSR, 5 Watwn Ori~, Portsmoul" RI
02871 . To become a m" moor of th.. t60-

meter Wil dllunc h between June tst and
Seplember tst . US s ta t ions wo rk 10 Cha f'
ter membefS. OX wo rk 5. From Septe moor
lSt 10 J une l SI, double lhe number 0 '
OSOS requ"e<t to 20 al'ld 10. Send log .nto
a n:! US$2.00 for rnernbe-lship clOf'l, hcate
an:! W'ldburoc" number 10 Bob laBlanc
KA1FOS. Unily Road , Benton. RFO 1, 60.
800. Clinton ME 04927.

ILLINOIS aso PARTY
Starts: 1700 GMT August 5
Ends: 0500 GMT August 6

Sponsooe<t by RAM S. the RadIO Ama·
teur Megacycle Socoeiy Use all Dal'lds,
CW and pI1one. The same slallon ma y be

workflll on eacn Dand a nd mode No re
peate r c onla c lS are allowed,

f.XC HANG£:

RS(T) and Slale . prov,nce, count ry, or II ·

1"101' county.

f REOUENCIE5.

Any Irequency, but look 10.- moal acl,"; ·
Iy; about ~ kHz from low end on CWo a l'ld
a bou t 3890, 7230. '.280, 21315 , and 28615
on phone

SCORING.-

One OSO JIOI nl per cootact or two
peon" ,f II'Ie OlNo- .tat,on Is a Ncwoce or
Tecnn.c.an ,n a NcwICff band IIIoAQIS s t.. ,
toona trlUU ,ply OSO pornl tOial Dy lhe 100ai
numt>er of Sla les 450 ma." VENO c a ll
ar&aS PO ma.), ..nd no more than 5 non
w'KNENO OX coun t" e s ...Ofked tor a

ma . imum 0165 mu ltiplie's . Additional OX
conIa c ts count for 050 point a bu t nol for
addit.onal multi pliefS. IIl,nois portabl~ Of

mobiles a ...ay Irom no".....1 OTH mIIy aOll
200 to lone. score for eac" counly of oper.
a llOn from w" ic n 10 0.- more cont.acts
wefe mllde

Non-lilin o , . s Ial io ns multipl y OS O
pomts by tne n umbef 01 Il linois counl .es
worked . On ly IIlonois s ta tions may be
count ed lor e so point s . Non-Illinoi s ate-

AUG 4· 5
AUG 4- 5
AUG 5-6
AUG 11_13

AUG 11·1'
AUG 24·27
AUG 2S-2f1

SEP 1

SEP 8-'
SEP 15-1 6
SEP 15_17
SEP 21_23
SEP 22-23
OCT 6- 7
OCT 13- 14
OCT 13-1 4
OCT 13_14
OCT 13·15
OCT 20_21
OCT 20- 21
NOV 3
NOV 3-.
NOV 17-16
DEC 1-2
DEC .-,
DEC 2fI- JAN 1
DEC 30

noe s may also take e.tra bonus multi·
pliers lor each group o f 8 asas ...ilh the
s ame counly.

"WA RDS '

Cert,"cat~ 10 the lop 3 IIlinoos scorer.
in S,ngle co. Mull' ''''', portable ect-or.
home-county. mobile, Novice, ..nd CW
Tec"nic lan categor ies. For out-ol·staters ,
awards go to top scorers in s imila r cate·
gorie. in each s ta te , province, ()f cou ntry
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•

OX winnera: Cana da-VE3KK: Spain-EA21A

1984 VIRGINIA aso PARTY

RESULTS

OK _K.I9R
PA _W3ZX
TX_WSPWG
WA -W7DRA
WV - W3IJ T
WY-NC70

Al - WAI VEK

AZ-W7YS
CA-W6NNY
CT_K1BV
FL_WKI F

IA- KIHQE

Winne" o f major award plaq..."
Vi rginia ! ixed , ' at ion_WA4NTP (78,921), Vi'g inla mobile slalion_W A4PGMJM
t63.8OO). VI'ginia CW only_KIRI (42,028), Virlllnl.. QRP Slallon_ KW 41 (13.808),

Out-of-slale s l al ion- NC2V (7,5901-

State winnanl 121 atat...)
IO-KAn MI- W8WVU
Il -KY9F MT_KA7PMU
LA-W5WG NC _KIJ£X
MA_ W A I REI folJ _NC2V
MD - K3l K NM _ AI9X
ME_KA ' ZV NV- KA7GXO

ARAl

SPEC IAL

--

NEWSLETTER OF THE MONTH
TI>'I monl" t ile la urels go 10 Ed,jOl' .... Beorg WB7SIC and OTVARC. journal 01

IhoeOregon Tualat In Valley ARC. AI tr_ -V M ,d to il'lClude ' temsof inte<esl f.,..
eo;eryone-a lough job in • club with 230 + members! The result Is _ collectiOn

of news . 1Id ..ews presented in " '''endly, ","sygoing Ityle wilh eye<alehing
graphic$ IM I O'ab ••eader"s allent ion

Orv ,t"AC ,. olwiOl,l sly . "ynamic group 01people wllO trmveon a steadyCl,et 01

ham radi o, 50Ciai events, and public serv ice. CongratUlations 10 P, ,,,, i08flI Dave
Pa rke. W7U N, V'ce-Pruide nt Jo'm He ide WA7CZA. and the ir fe llow OTVARCs
fo, doing It bette , than anyone e lse.

To er1ler your club', IWIWsllltte. in 73's Newsletter 011l\e Mont h COOlest. send
i l to 73 . P,ne Street . PeI....bOrougfl NH 03<158. Ann: Newslene< of the Montt. _

hom wtl ict> 2 val id ""lroes a,e ",,:........:1
Please send in ........, 1ow-$COr1"Q logs to
help a nothe< """" the Iwo-IOg lule. Dec ;·
stOOl of Ihe eont...., comm,nee are fina l,

ENTRIES:

Logs mu SI be legible and be submilted
.. long wil h .. summ.. ry sl>tN!l 11 ~ling all
cl ..urlOO mulhphMs ..nd ca lculations o .
SCOfe. ()petaI Ofts . name. add.ess, ca ll ,
and <:>peril lon cal egory musl be typed Of
Il' lnted c.... ly. Inchne I DuSI0e5s·si ze
SASE IOf ,el"''' of .esulls .

Enl ..es mUSt be postma .ked flO lalM
t h a " September 1st arId s e n l t o
RAMSIK9CJU, 3620 N. Oleande. Avenue .
Chicago n, 60634

NEW JERSEY aso PARTY
2000 GMT August 11

to 0700 GMT August 12
1300 GMT August 12

to 0200 GMT August 13
The Engl ewood ARA in\li l es .. II ama·

leu,s wor ldWIde to parti c ipa te in Ihe 251h
annual New Je rsey eso Party. Phone and
CW are cons idered the saffifl cootest . A
sl ..tion may be contacled eeee on each
band: phone and CW ..re con.ide.ed 5ep;a.
.ale ~bandS~ Dul CW conlaclS oTllly not De

made in phone-band segmenlS. NJ sta·
tlOllS oTllly WOfk OIhet NJ sta'Oons.

EXCHANGE;

aso numbe., RS(T), and ARRl .ec'lon,
country, or NJ county.

FREOUENCIES.

1810. 3535, 3900, 703!i. 7135, 7235,
14035, U:l8O, 21100, 21~, 28100. 26610,
50-50.5, and '41_146. Suggest phone ac
lI\1ityon the even ncure: 15 me lers on the
odd hour , (1500 ' 0 2100 GMT): 160 mel e. ,
alO5OOGMT.

SCORING

o... l-ol·,t..,e s t.. IIOf\$ mult Iply the ........
be< of com~e contac ts wilh NJ ~I allons

limes lhe number 01 NJ c;ounlle• ....."...ed
(21 maximum., NJ Stat ions counl 1 point
per WIKNENa asc and 3 poinls pe< OX
OSQ. Mulliply 10' ..1 eso points by the
number of ARRl sections (in<; lud ing NNJ
.. nd SNJ _max imum 74~ . KP4, KH6, KL7,
etc., counl n ~poinl DX con' acts and as
$8Clion mul'IOIlers.

AWARDS;

Cert ,llColles WIll be ...arded to lhe I IBI 
place S1aloon in aach NJ county, ARRl
seclion, and counlry. In ~Ilion, a sec
ond·place centt.cate . iIl be awa,ded
wilen 4 or more logs are ' eeeived. Novice.
TeeM ic ian, and mobila-operator cerWi·
cates will al, o be awarded,

EN7RIES

Logs muSI show da'eo'Iime in GMT,
band, ..nd .....$$ion. logs must be .ec:eM!d
not Ia'er than Seplembe< 8th. The hBl
coetect lor NCh er..imed mult lplle.- mu!l1
be indica' ed and nu_ed Ind a ClleCk·
list 01 contacts and mulliplie.-s should be
Included. MulU-operat or S1alions should
be flDted alld call s 01 participating oper·

alors Iisled. lOgS and comments .hould
be HfI1 10 Englewood .t.mateur RadIO As
soclaloon, lne.. PO Box 528. Engle.coo NJ
07631.

A a l 0 (businesS) size SASE should be
1n<;luded lor results . Station, planning ac

tIve partici patIon in NJ are req ueSled 10

advise tM EARA by Aug usl l SI 01 l lleir in
tentions so that they Can plan fo r full coy
",age lrom a ll counlies. Por laDle and m0

bile ope<.. llon is encouraged,

SARTG WORLDWIDE
RTTY CONTEST
Contest Periods:

0000 10 0800 GMT August 18
1600 to 2400 GMT August 18
0800 to 1600 GMT August 19
This Is Ihe 14'h annual contest spon-

$OI'ed by the Sc..ndin... ian Amateur Radio
Te letype Group tS A RTG) . Ope,at ing
c lasses inetude (8) single QpIII'aIOf , (b)

.....111.q>e<.. 'orlsingle I ranamlllef. and tc)
SWL Plea!I-CI nole Ille logs l rom mulli-op
erllo< statIon. mull conlain lhe names
and callslgns 01 all ope<a'o<s Invol ved
The same station may be worked once On
each band fo r aso and mult ip l ier c redi ts ,
Onl y 2-way Rny asos will count.

EXCHANGE:

RST and OSQ numbel'.

SCORING;

0S0s wltrl 'fOUr O\OIn counlry coun, 5
PDfnlS, Otller countries in the ume conli·
nenl a.e 10poin,s. Otller continents .. re 15
polnlS. In USA, Canada, and Aust ral ia .
BaCh ca li d l, t rlct will be con sidered a s a
sepa rate country, Use the exec ust and
the above-mentloned call areas for mulli·
pliers. NOle that con,ac ts wi th .. station
. hich would cccet as s mult ipl ier must be
lound in . , least 5 k>gs or a conlest log
must be received hom " '" mulllplrer Sla·
lion in Ofde< 10 be valid. Final score is lhe
sum of OSQ PDfnlS limes the sum of the
multipli..., . SWLs use the ume rules lor

scoring. but based on stalions .nd """".
sages copied.

AWARDS'

Top slations In.en clasa.l;(lUtIlry. WiK,
VENa. and VK call distrlcl i f the numDel'
0 10S0s is 'easonaDle.

EN7R!ES;

logs must be rece.vec by oerccer lO'h
and should conlsin: band. d ate/lime in
GMT, ca llsign, exchan ges sent and re
celYed. point s. multipliers , and Iinal
score. Use a sel)a rate sheet l or eac tl band
and ~lose a summary sl'Mlel snowing
Ihe sco,ing, <,:I..ssl lic.. ' ion. callsign,
na...... and addr" •. In the case at mull~

QpfIf.. to< s tallons. lnelude the names and
ca llsigns ot all ope<.. lon; involved. Com
menlS w;U be Wlry much apprec iated by

tM con test commIttee. Send logs 10:

SARTG Contost & Aw ard Manage" C. J.
Jensen OZ2CJ, PO Box 717.8600 su-e
borg. Denmark .

OCCUPATION CONTEST
Starts: 1800 GMT August 25
Ends: 2400 GMT Augusl 26

The RadiO An oc ial ion 01e..e, Pennsyl-
\lania , Is sponsoring ils ..nnual con test.
open to all amateur radio operat or. ,

EXCHANGE'

RS(T); OCCul)al lon; and Slate. (lI'OVlnce.
or country.

FREOUENC/ES'

CW-IO ~Hz hom lhe botlom 01 the

ham bands; phone-3920, 7250, 11300,
21400, and 28600.

SCORING,

SCore 3 poinl s lor e..ch new OCCUp.. l lon
wor~ed , one poin t fo< all simlla' eccvpa
tions worl<ed. alld 2 poinlS lor all .el"ees
WOflled. The<e . re flO mull lpl....s.

EN7RIES:

M" ,Hng deadll"" lor logs is Oc lot>e< ISl.
and they are 10 be HfIt to Harry Arsenault

K1 PlRl3, 603 Powell Avenue, E.ie PA '6505.
Enclose an SASE for a copy ot lhe ,esullS.

CORRECTIONS
Re: " Painiess Op-Amp Filler Das ign,"

Apr i l, 1981: The article conlalns a major
technical erro<. Al l claims wittl ret",ence

to tne ga in cha rac teristics 01 Ihe bl·quad
fi ller should be ignored, The erroneous in·

l...prelalion 01 dal a acqul'ed I ,om bread·

oo;lIfd models 01 the DI.quad resulled I rom
100 literally inte.-preting sources I tlal ust
lhe gaIn 0 1 the DI.quad lille.- as its a . This

ia """ onty lor lhe design cent.. I req........
cy 10< llOfoTllllized models. h aminalion ot
the I ra nste.- lunclion 10< Ihe bi.qu..d
allows a re la tl\lltly flat gain IIl\IfIfl lor w ioo.
I requency..-ange tillers. , uch .. t""'se
sho wn in Ihe orig ina l art icle. Grea ter
ranges 01 gain may be expecl ed for yar i·
aDfe-Q model •. The measu red results l or

brHdDoa,d models are in close sg ree-

menl . ith or grealer than predicl ions

trom lhe l<ans ' '''' lunet lDn. The ,,,,,,,, il'ling
desIgn techn~. ~I..ll y l or elllt""·
mining the lun,ng .ange, slltt apply. For
\I.riable--oulp<,ll.IOViJl fIIl",s . an OUl p<,ll 
leveling lectu1<que is useful In oTlllflyappl~
callons. I sincerely regret lhe error .nd oil....
my Ihanksto Frank W Heemstra for polnl
ing It out.

L B. Cebik WIRNl
Kno.~meTN
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PP-2

see Cala!oO

Box 411S. Greenville. NH 03048
(603) 878·1033

PUNCH THRU THE PILEUPS
WITH TOX MORE TALK POWER

Incr.ased talk po....er: Up 10 ALSO IN STOCK:
15 dB, adjustable no dB f8C· Kits lor HF. VHF & UHF
ommended under most coer-
ating conditions) Test ElIUipment Kits
Frequency response: 350 TGrOlds. Rods & Beads
Hz - 2.4 kHz at 3 dB down gesercrs & CapacltOfS
(200 Hz - 3 kHz at 12 dB Anlenna Componenls
down)
Harmonic Diatortlon : Less
than 12% at 1 kHz with 10
dB clipping
aequnes 12 voc at 200 rnA

1984·85 CATALOG SOC
hr 8179

THE epipo TOUCH TONE'

ENCODER

SPLIT·
BAND
SPEECH
PROCESSOR
KIT S69.95

piUS $3.00 Shipping & hendling
Telex No. 68769 7

An ultra h igh quality encoder for absolute
reliability and function. ~srtive touch key ection
with non-malfunctlon gold contacts, tota lly
servlceabse and seH-contained. Easy level
control, no frequency drift, operates in tem~ • PP· 2K

aratures from -15'1 to 160'1. Supplied with instructions, schematic, template and
hardware. Call or write for free catalog, dealer's list and information guide.

PP·1 $55.1 PP-1K, S.P.S.T. Adj. Relay $62. P-3, 12 or 16 Key,for custom
PP-2, $59.1Pp-2K S.P.S.T. Adj. Relay $66. installa tion, flush mount. 3 different PATt-NTEO

M series = Detaehed frame to- irreg_ install. circuits available-request P-3 info. • U IT

TRIBAND
1160·80·401

JUST60FT LONG
5 39.9 5

DUOB AND
180·401

JUST 40 FT LONG
127.9S

Xenia, Oh io 4 53 8 5

" Conle" , PIUI II"

FEATtJRES: 2000 En!f les pel" slllgie sided disk 19
items per entry): T_ or dual disk option: Auto or
manual l imeldate logging: Aul O Of manuat Dand!
nmde logging: Edittupdete l eat ures: 'Of"/Wa fdlr.
_se scan 'uliy menu dri......, lXImpleIe log reone-:
Prinl complete log to Pfinter: Pfillg dup stMel 10
the sc'een or printer: Print OSLlabels i1ut<Yman
ual: Print aSL Cilrds aulo1manual ; WAS summary
i1nd r"poi"t to screen or print"" oxec summery
and report to SCI" en or printer. Fast ". 1I1i1n basi\),
Detililed user manuilL
Contender Plus II : ONLY S34.95

CKUMTKONICS
SOnwAREDI V1$ION
P,O,SOUlll
Fl . WAYNE. IN UI96

COIHENDU I'I.USI_DICCISlt fl
CONTENDU I I! fl l_WAS DICC ''' '''_'-1
DU ID 1M. U SO.
..nfffKl S_. II .~. """

• PRf ASS EMBL fD
, NO TRA PS '
' 50 0H M COA ~ f E f D

• STAINLESS HAR DWA Rf
• EASILV TUN ED
• N O POWER LI MITS
' M ADf I N U S A

SLOPER PRICES 'NCLUDf
U PS SHIPPI NG'

WOR K REA L OX ON 16o-ao-40M . !
WITH THE - ORIG INAL- MULTIBAND NO TRAP

' C A~H C H ECK. M 0 Vlo;A M ASTE RC A RD
CALL OR WRITE rO il OU R CO MP l f If CATAl OGU( ,

15 Sexton Dr. ,

PI/III Ni u' lIddr,'I ' 11 , '1(' :

I{you hUI/{' flO tooet handy, prmt UI.V address heft' .

Na me _

ATTENTION
SUBSCRIBERS
We occasionally make our mailing list

available to other companies or organiza
tions with products or services which we
feel might be of interest to you. If you prefer
that your name be deleted from such a list,
please fill out the coupon below or affix a
copy of your mailing label and mail it to:

C.W. CommunicationslPeterborough
73: Amateur Radio's Technical Journal

PO Box 931
Farmingdale, NY 11737

---------- -----------,IPlease delete my name from mailing lists sent r
I to other companies or organizations, I
I I
Iname I
Iaddress I
Icity state zip :

------ --- -------- ---_ .....

z;p _Sta le' _

Address; _

Let us know 8 weeks in advance 50 thai you won't
miss a sing!e issue of 73.
Attach o ld la bel whe re indica te d and print new ad
dress in space provided . Also include your mai ling
labe l whenever you write conce rni ng yo ur sub
scription. It he lps us se rve yo u p romptl y. Write to:

l~
Subscription Department

Amateu-Radio's P,O. Box 931
e lechnicalJournat Farming dale NY 11737

o Extend my subscr ipt ion ooe add itional year for only S17.97
o Payment enclosed 0 Bill me

C~ & ""'"'!CO ~1O'l1(l ~..¥ onl~ us fun<k dr us buo~ f",,~ Surl«..
H SOl)(I ~........Iv US f unct. dr ..... .... us bonk for ~. pIo-.,., _ ""

MOVING?

I
I
I
I
I
l ;;j
I ~ Name --------------

I :: Address, _

-I :::: c; ly' _

I -e

I
I
I

L Cily ~ale__~p ..J
... See Lis . of Adver.isera on page 98 73 Magazine · August,1984 87



EIf1iC 4CX10, 8171 wi th SJG:.O em~
rol) cu SK13C.6 011y.
meso are al l new rot csco. i Limited Suolv.

GENEVA CALCULATOR WATCH

uzn.m
s 59J.00

I'lJl mer ICS. I't: . 'M mtlFlfll PC~ fHl if" TJW.$ISIIII »rs.

~I PA2-7tIl if" f:Ot.·f ItnJl acus ot I.... to Illl:Mll unrut zncus n .5Itt 01 I(IJ'VS .

Wj,'fl ~]{h uxc I'L score Cl1 1v i1~ , " 1

:u u PAI01'i1! If coer 11'(lU1 loons at 1"" to 14if111 onnn 1liklUS 13.5Itt 01 tanos.

189.JoJ "lin unn PC &:.o"d Cl1 lv U9.'fl

This a t t r ac t i ve watc h has t he fo l lowing .ades:
NOr1llal Ti_ Sett ing ,
Ca l endar Set t ing .
Dall)' Ala~ Time Setting ,
~eek l)' Alar. Ti.e Set ting,
Chronogra ph ,
Ca lcu la tor .

f ea t u red In Bl ack Plas t ic SI8.99 fea tur ed 1n Stainless Steel $29.99

S I LI CON DIODES FEED THRU SOLOER RF CAPACTORS

MR151 lOOvdc 6bops 10/$~.00 100/$38.00 "10pf ..-- 20%
MR510 1000v dc ] ......ps 10/$] .15 100/ $24 . 00
HEP 170 I OOOvdc 2Amps 20/$ 2.00 100/$ l5.00 ~/$ I .OO ur 100/$15.00 0'
Hl12 09 100vdc 15Amps $2 . 00 10/ $ 15.00 1000/ $ 100. 00
BYX2l/200 200vdc 25Amps $2 . 00 10/ $ 15.00
IN213BA 600vdc 60AlllPS $5 .00 10 / $40 .00 1000pf / . 0 0 lu f +- 10%
DSB~04C 400vdc 80A:0ps $10.00 10/ $80.00
1!l32 69 600vd, 160Aalps $15.00 10/$ 120 .00 4 /$ 1.00 or 100/$20.00 0'
215Z41 aoovae 250k0ps $20.00 10/$115.00 1000/$150.00
1-5154 ]OOvdc 400Amps $]0 .00 10/$250.00
RCD-15 15XVDC z.... $] .00 10/ $20.00

E PROMSSHFR20K 20KVae z.... $4 .00 10/ $]0 .00
IN41 48 slgn& 1 30/$ 1. 00 100 / $3 .00

2108 10 24x l $ 2.00 each

FAIRCHILD 4 116 16K OYNAMIC RAMS 2OOns. Pa n , 16K75 271 6 2048xB $4.00 each

25 Fo r $25.00 o r 100 Fo r $90.00 o r 1000 Fo r $150.00 21L32/25L32 $10.00 each

HE\JI.ETT PAC KARD MICROWAVE DIODES

lN57tl ( 5082-2800) Sc ho t r ky Bar r i e r Diodes $1. 00 0' 10 ' 0' $ 8.50
IN51l 2 (5082-2 8 10) •• ., .. $ 1. 50 10 '0' $10 .000'
H1626] (HSCH- looI) .. .. .. $ .15 or 10 '0' $ 5.00
5082-28]5 .. .. .. $1.50 o r 10 '0' SI0.00
5082-2B05 Quad Katched .. .. .. per se t $5 .00 o r 10 '0' $40 .00

For information call: (602) 242·3037

Toll Free Number .!il\I~ I
800-528-0180 (!J'. z e ectrorvCI
(For ordero only)

PRICES SUBJECT TO CHANGE WITH OUT NOTICE

" " II p•• t, may De new Or
surplus. and par iS may be
substItuted .. ,Tn comparable parlS
,I we are OUI 01 s tock ol.n ,te<n.R
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"MIXERS"
WATK INS JOHNSON WJ- H6 Double Balanced Hixer
LO and RF 0.2 to 300HHz IF DC to 300MH z
Conversion Loss (SSB ) 6.SdB Max . I to SOMHz

B. SdB Max .. 2 to 300MHz
Noise Fi gur e (SSB) same as above

8. SdB Hax . SO to 3DDMHz
Convers ion Compress i on . 3dB Ty p.

NEC (NIPPON ELECTRI C CO . LTD.
NF Hin F=2GHz dB 2.4 Typ.

F=3GHz dB 3.4 Typ.
F=4GHz dB 4. 3 Typ .

Ft Ga in Bandwidth Product at Vce=8v. Ic=lOma . GHz 4 Min. 6 Typ.
Vcbo 2Sv Vceo 11v Vebo 3v Ie sOma . Pt. 2S()nw

$21. 00

WITH DATA SHE ET

$S. 3D

UNE1..CO RF Power and Linear Arrplifier Capaci tors
These are the famous capac i tors used by al l the RF Power and Li near Amplifier
manufacturers I and described in the RF Data Book.

5pf IOpf 18pf 30pf 43pf lOOpf 200pf I to lOpes . S1. 00 ea
5.1pf 12pf 22pf 32pf 51pf HOpf 220pf 11 to 50pes . S . 90 ea
6.8pf 13pf 25pf 33pf 60pf 120pf 470pf 51 up pes . S . 80 ea
7pf 14pf 27pf 34pf 8()Pf BOpf 5QOpf
8.2pf 15pf 27. 5pf 40pf 82pf 140pf lOOOpf

NIPPON ELECTRIC COMPANY TUNNEL DIODES $7 .SD'-:ODE l IS2I 99 IS2200
Peak Pt . Current rna . Ip 91n;n . lOTyp . l Ima x . 9m in . lDTyp. 11max.
Valley Pt . Current rna. Iv I. 2Typ . 1. 5max . I. 2Typ. I. Smax.
Peak Pt. Voltage my . Vp 95Typ. 120max. 7STyp. 90max .
Projected Peak Pt. Voltage my . Vpp Vf=Ip 48Omin . SSOTyp. 630max . 440min . 520Typ . 600max .
Series Res . Ohms rS 2. STyp. 4max. 2Typ. 3max.
Terminal Cap. pf. Ct I. ?Typ. 2ma x. STyp. Smax.
Vall ey Pt . Voltage my. VV 370Typ . 3S0Typ .

FAIRCHI LD / DUHONT Osc illoscope Probes Hodel 4290B
In pu t Impedan ce 10 meg. , Input Capacity 6. 5 to 12pf .• Divi si on Rati o (Volts/D iv Factor)
10 :1, Cable Length 4Ft. , Frequency Range Over 100MHz .
These Probes will work on al l Tektroni x, Hewlet t Packard. and ot her Osc i l loscopes .

PRICE $4S . 00

MOTOROLA RF DATA BOOK

Li sts a11 Motorol a RF Transistors / RF Power Amplifiers . Varactor Di odes and much much
more .

PR ICE $7.S0
For informat ion call: (602) 242-3037

Toll Free Number
800-528-0180
(For orders only) " A ll parIS may be na. Qr

IU'plul. a nd pa rts ma y be
SUb$t ,tuled . ,th comparable pal'1S PRICES SUBJECT TO CHAN GE WITHOUT NOTICE
,I _ are out 01 stock 01 an .Iem ,'·
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RF TRANSISTORS, MICROWAVE DIODES
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GaAs, TUNNEL DIODES, ETC.
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IG~~·(J:l:.m

jGc~RQ_"Ull

jU 'f~~~ _ Z:F12

lG 'f~ "'Z -2'l21

IG·.~~·:l>'ll-1

lG~~lQ-~<11111

W·.>Otl<i .... ""'"
1lA-"~l,\

1lA-111l",
IlA-I..~
IlA-I 7t i . 1
lIAol'iI>3>< '
'""',..... 11

$ 3.~U

e.on
)0.0',~
Ill.OO
5.~ .50

~ J.ll)

2I:I.m
·1. (.l.'

10.00
'00

H .m
IU. 'l'
10.,.)
11 . ' X)
~.2.'>

~ . 2.'>

".50
'. 00

15.01.>
us.,»
15.un
,w".".".:n.1O

IZ:,. (O '

;;X.'"".10 . :/"
,W
,W
1 .1 01".,W

".l U,
25.• ,

".
l:.'_~ . • ,

FOf information call: (602) 242·3037

Toll Free Number
800-528-0180
IFor orders only)

" All PiI 'IS may De ne " O'
su.p lu s . ano pa"s may De
sub$" lulecl .."tl compa. aDle pa,ts
,! ..e a.e o ut c t sloc k 01 an ,tern."

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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COAX I AL RELAY SWITCHES SPOT

El~c t ronic Spectalty Co./Raven El ec t ronics
Part ' 25N 28 Part ' SU- Ol
26Vd c Type N Conn ec tor . DC t o I CHz .

FSN 5985-556-968 3 $49 .00

A!rIpheno l
Pa r t' 316- 10102- 8
115Vac Ty pe BlOC DC to J Gllz .

r xa
Pa rt' 300-11182
i zovac Ty pe liNe DC t o 4 "H z .
FSN 598'>-S43- 1225

'"Part' 300-11173
120Vac Typ~ BNe Same
FSN 5985-543-1 850

$29.99 $39.99 539.99

••

liNe To Ba n ana Plug COMI Cabl e RG-58 36 inch o r IIN C to N Coa x Cab le RG-58 36 inch .

$7.99 or 2 For $ 13.99 or 10 For $50.00 $8. 99 or 2 For $15.99 or 10 Fo r 560.00

SOLID STATE RELAYS

P&B Mode l ECTIDS72

PRICE EACH $5 .00

Svdc tunl on 120vac contact at lamps o r 20amps On 8
10" )( 10" K . 124 1l1umlnum. Ht'atsink with
si licon grea se .

Dightg . Inc . Mod e l ECS-2 15

PRICE EACH $1.50

Cr1gsby/Bar ton ~el CB7400

PRICE EACH $7 .50

5vdc turn on

5vdc [ u rn on

240vac contact 14amps or
rc-, 10"x . 124 alUlllinUIII_
sil1con grease.

240vac contac t at 15amps
10"x 10"x .124 alUliinuli.
s11icon J:r ..a.se .

40amps on a
Heatsink with

or 4Camps on a
Hea tsink with

~OTE : *** Items ma y be substit u t ed wi th o ther brands or e qu1 valent model numbers . ***

" All parts may be new or
sur plus. and p arIS milY b e
subslotuled * ,tl'l comparaDle paflS
,t * I! arl! oul 0 1s tOCk ot an 'tem,"

z
eleclrolUC*i

For information call: (602) 242·3037

Toll Fr•• Number
800-528-0180
(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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RECALL PHONE MEMORY TELEPHONE WITH 24 NliKllER AUTO DIALER- - ~

Th~ Recall Phone Te l~phone empl oy s the latest sta te of a ~t

commun i ca t i ons t~chnology.lt 16; a cceb tna r Ion r e Iephoue
and a utomati c d iale~ t hat us es premium-q ual i t y .solld -sta te
ci~"...l.~'" t o as.u~e h i gh-re l iabili ty perf ormance in p~~sona l

or bus in~sll appltcat ions . 549 . 99

ARON ALPHA RAPID BONDING GLUE

Super Glue 'CE- 486 h Igh s trength
rllpld bonding adhes Ive. Alpha
C yanoac ry l a t ~ . Se t-T lme 20 t o 40
s ec .•O. 7f l .o~ . ( 20gm . )

52 .00

•
,

.'••

TOUCH TO:. £ PAO MITSUMI UHF/VHF VARACTOR TUNER MODEL UVEIA

Thi. pad cont a In s all the electronIcs t o
produce standard t ouch-tone t ones . Sew
wIth data.

,'.••

JNTEGRAT£D CI RCUIT .

.I ~
"

59 . 99 o~ 10/ 589.99

Perfect f or t bose unscr~b ler projec ts.
New with data.

$ 19. 99 or 10/$149.99

I to 10 lIup

!iC1)12P
HCI3S8P
HCI ]SOP
!'tC I B OA I P
MClll OP
MC I496P
LMS6 5S
LMJ80NI 4
Ui l889N
NES64S
!'lES6 1!'l

Color TV VIdeo Mod ulat o r Ci rcu it.
I f Amp . , Li.i ter ,FM Det~ t or .Audl0 Drlver,E lec tron ic Att enuat or.
IF Amplif i e r
Low Level Vid eo Detec to r
FM St e reo Demodul ato r
Ra l anced Modul a t o r / Demodu l a t o r
Phase Lock~d Loop
2Wat t Audio Power Amplifi .. ~
TV Video Modulat or
Pha se Locked Loop
Phase Locked Loop

5 4.4 2
'. 00
1. 5<)
I • SO
4. 29
I. SO
2. 50
l. 56
5.00

10.00
to. 00

52.9 5
4.00
1.2 5
I. I 5
1. ) 0
1. 25
2.00
1. 25
4.00
8 . 00
8. 00

FER~~TI ELECTRONICS ~~ RADIO RECE IVER MODEL L~4 I4 INTEGRATe D CI RCUI T.
Fea tures:

1.2 t o 1.6 vo lt operat ing range. ,Less t han O. 5ma cur r ent con"umption. 150KHz to )MHz
Frequency r ange • •Eas y t o a ssemb le,no a lignment necesssry. Effective and variable AGC action . ,
Will drive an earphone direct. EKcellent a udi o quality. ,Typi ca l power gain of 72dB. •TO-18

acka e . WIth data. $2.99 o r 10 For $24.99

SI CAD RECHARGEABLE BATTERIES

SUB C Pac k of 10 2. 5Arn p/ Ht . $10.00

AA Battery Pack of 6 These
~ ew .

12vde at 2. SAmp/Hr.
12vdc at SAmp/Hr.

are Fac t ory
$5 .00

51 L 99
515. 99

M:lTOffiLA r·W559 Pf T~SISTOR
hfe 30min 90typ 200m0x .
ft 3cromz
91in &Jb min 9.5typ at 87Ctt1z

l.3ctl typ at 5l2rtiz
outout coer .5w:Jt ts at 12.5vct
at 870Tt1Z .

$2.05 or 10/$15. 00•to 4 d 4 ,--
' All pa' is "'a~ De new or

surpluS. a nll pan s may De
SUOSII I"ted w,'h compar able parts
It we are au' 01SIOC~ at an Item."

For inlonnation call: (602) 242·3037

Toll Free Number
800-S28-ll180
(For order. only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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"SOCKETS AND CHIMNEYS"
ElMAC roBE SOCKETS &''0 CH I~EYS

,

SKIlO
SKJQOA
S"U.OO
51(406
SK4 16
5K500
5K600
51(602
$1(&06
51(607
51'610
5K620
5K626
5K630
$K6368
5K640
5K&46
$K700
SK7IIA
5K7 40
5K770
SKBOOA
$1(806
SK810
510:900
5K906
5KI 420
5KI4 90

Socket
Socke t For 4CX5000A ,R.J . 4CX 10,OOOO, 4e XI S, DODA, J
Socke t For 4- 125A, 250A. 400A, 400C, 4PRI 25A,4QOA, 4-S00A .5-S00A
Chi mney For 4-Z S0A .400A,400C , 4PR4QOA
Ch i mney For ) -4002
Socke t For 4- 1000A/4PR1QOOA/B
Socket For 4CX250B .BC ,FG ,R, 4CX3S0A, F , FJ
Socke t For 4CX2S0B . BC ,FG .R.4CX]>QA , F, FJ
Ch imney For 4CX2SOB ,BC ,fC ,R , 4CX3S0A ,F ,FJ
Socke t For 4CX600u .JA
Socket fo r 4CX600J ,JA
Socke t For 4CX600J ,JA
Ch i mn ey I'"r 4CX600J.JA
Soc ket For lo CX60 OJ , .JA
Chimney For 4CX600J .JA
Socket fo r 4CX600J ,JA
Chimney For 4CX600J.JA
Socke t For 4CX3OOA .Y. 4CX I25C.F
Soc ke t For 4CX300A . Y.4CXI25C .r
50cke t For 4CX300A,Y,qCXI25C, F
Socke t l' '' r 4CX 300A,Y,qCXI2SC,F
Socket For 4CX I000A . 4CXI SOOB
Chimney For 4CXIOooA . 4CXI500B
Soc ke t For 4CXl OOOA,4CXl SOOB
Soc ke t For 4X5OOA
Ch imney Fo r 4X5OOA
Socke t For 5CX3000A
Soc ke t for 4CV8000A

$POR
$520 .00

260 .00
74.00
36. 00

390.00
5I .00
73.00
II .00
60 .00
60.00
li6 . 00
10.00
66 .00
34.00
36.00
71. 00

225.00
225 .00

86 . 0 0
1l6 .00

225.00
40.00

225.00
300.00

57 .00
650.00
585 . 00

JOHl'SON TUBE SOCKETS AND CH 1MNEYS

124-III/SK606
121-027~OOl

12/0-0113-00
11/o-11 6/SK630A
12/o-115-2/sK 620A

Chl~ney For 4CX250B,BC ,FG ,R , 4CX35QA .F , FJ
Sock~t For 3-SOOZ , 4-125A , 2SOA . 400A. 4~500A, ~500A

Capaci tor Ring
Socke t For /oCX250B ,BC .FC , R, I/oCX3 50A .F .FJ
So c ke t For 4CX250B ,BC, FG .R . 14CX350A,F ,FJ
813 Tube Socket

S 10.00
(palr)15.00

15.00
55.00
55 . 00
20.00

---------------------- -------- - - - - ---~-- - - - - - - ---- - - - - - - --- - - -- - -- - - - - - -
T~BE CAPS (Plate)

CHIP CAPACITORS HRI , 4 $i 1.OO

.Bp f 10pf l OOpf ' 4 30pf 1111.1, 3. , , , 13. 00
l pf 12pf II0pf 470pf HR5, 8 14 .00
I. l pf 15pf 120pf 510pf "" 17. 00
1.4pf 18pf DOpf 560pf HR10 20 .00
L5pf lOpf 150pf 6lOpf
1.8pf lZpf 160pf 680pf
2.2pf 24p f 180pf 820pf
2 .7pf 27p f 200 pf l OOOpf / . OOl uf*
3.3pf 33pf 220 pf* 1800pf/.OO18Llf
3. &pf 39pf 240pf 2700pf / .OO27 Ll f
3.9pf 47p f 270pf IO ,OOOpf/.01Ll f
4.7pf 5Ipf 300pf 12, OOOpf /. Ol ZLlf
5. &pf 56pf 330pf 15,OOOpf/. 01 5uf
6.8pf "'pf 360pf 18,OOOpf / . 018uf
8.2pf 82 pf 390pf

PR ICES : 1 to 10 - . 99C 101 to 1000 . &0, • IS A SPECIAL PR 1CE: 10 fo r $7. 50
Il t o50 - . 90C 1001 to UP .35¢ 100 fo r $65.00
51 t o 100- . 80c 1000 f or S350. 00

------------------------------------------------------------------------------------ -------
WATKINS JOHNSON WJ-V907: Vol t age Con tro lled Mi crowave Oscill a tor UI O. OO

Frequency range 3.6 t o 4 . 2GHz, Powe r oupu t , Min . lOdBm typica l, 8d8m Gua ranteed.
Spur ious out put s uppression Ha rmon ic (n f o ) ' min . 20d B typical, In- Band Non- Harmonic, min.
60dB typi cal, Residual FM, pk t o pk , Ma x. 5KH z , pushing facto r , Max . 8KHz/V, Pulling figure
(1.5 : } VSWR ), Ma x. 60MHz, Tun i ng vol tage range +1 to -rsvons , Tuni ng c ur ren t , Ma x . -O. l mA ,
eodu l at t on s ens i ti vi t y range, Max . 120 to 30til z/ V, Input c apac itance , Hax. lOOpf , Oscillator
Bias +IS +-0 . 05 vo lts ~ 5SmA , Max.

Toll Free Number
800-528-0180
(For orders only)

" All p a , lS ma~ be ne w or
su rpl u s , and pail S may be
substllul8<l w itn comparable parn
I! we are OUI o! Slock of an Ilem."·

~~ electrosuci
For information ca ll : (602) 242·3037

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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TUBES
TYP E- -
209/7289
2£26
2K28
)·50OZ
3-1000Z/8164
JB28/866A
3C X4QOU7/B96 1
3C XlOOOA7/8283
3C X3000Fl /823 9
3cw30000H7
] X2500A3
3X3000Fl
4-65A/8165
4- 1Z5A/ 4D21
4-250A/SD22
4-400A/8438
4- 4008/7527
4-400C/6775
4-1000A/8166
4CXZ50B!7203
4CX250FG/8621
4CX250K/ 8245
4C X25DR/7 580W
4C X300A/8167
4CX350A/8321
4CX 350f / 8322
4CX3 50FJ/8904
4CX600J/ 8809
4CXIOOOA/B168
4C XlOOOA/8168
4C X1500B/8660
4C X5000A/8170
4CXlOOOOD/8171
4CX15000A/8281
4Ciol800F
4032
4E27A1S -1Z5B
4PR60A
4PR60B
4PR65A/ 8187
4PRlOOOA/ 8189
4X150A17034
4X1500/7609
4X250B
4X 250F
4X500A
5CX 1500A
KTBB
4168
416C
572 B/Tl60l
592/ 3-Z00A3
807
SllA
812A
813

PRICE
S 34 .00

7.95
200. 00
102.00
400. 00

9.50
255.00
526. 00
567. 00

1700. 00
473. 00
567. DO
69. 00
79.00
98 . 00
98. 00

110. 00
110. 00
444.00

54 .00
75 . 00

125. 00
90.00

170. 00
110.00
115. 00
140. 00
835.00
242 .50*
485. 00
555 .00

1100. 00
12 55. 00
1500. 00
710. 00
240.00
240.00
200.00
34 5. 00
175. 00
590. 00
60. 00
95.00
45 .00
45. 00

412.00
660 .00

27 .50
45.00
62 .50
49. 95

211.00
8.50

15.00
29.00
50.00

TYPE--
11&2/4600A
4600A
4624
46 57
4662
4665
4687
5675
572 1
5768
5819
5836
5837
5861
5867A
5868/AX9902
5876/A
5881/6l6
5893
589' iA
58948/8737
5946
6083/AZ 9909
6146/6 146A
6146B/8298
61461.'/7212
61 56
61 59
61 59B
6161
6280
6291
6293
6326
6360/A
6399
6550A
6883B/ 8032A/ 8552
6897
6907
6922i61lJ8
6939
7094
711 7
7203
7211
7213
72 14
72 71
7289/2C39
7325
7360
7377
7408
7609
7735

PRIC E
5500. 00
500.00
310.00
84. 00

100 .00
500 .00
P . O. R.

42. 00
250. 00
125. 00
119. 00
232.50
232 .50
140. 00
185.00
270.00
42.00
8 .00

60. 00
54.00
54.00

395 .00
95.00
8 .50

10 .50
17.95

110.00
13.85
23. 50

325 .00
42. 50

180. 00
24. 00

P.O.R.
5.75

540. 00
10. 00
10.00

160. 00
79.00

5. 00
22.00

250.00
38. 50

P.O. R.
100.00
300 .00*
300.00*
135. 00
34.00

P. O.R.
13 . 50
85.00

2.50
95 .00
36 . 00

TYPE
Ml 781 5Al
7843
7854
Ml7855KAl
7984
8072
8106
8117A
8121
8122
8134
8156
8233
8236
8295/ Pll 72
8458
8462
8505A
8533""
8560/A
8560AS
8608
8624
8637
8643
8647
8683
8877
8908
8950
8930
616 Metal
6l6GC
6CA7/El34
6Cl6
61lJ8
6005
6GF5
6GJ 5A
6GK6
6HB 5
6H F5
6JG6A
5JM6
6JN6
6JS6C
6KN6
6KD6
6l F6
6lQ6 G. E.
6lQ6/6MJ6 Sylvania
6ME6
12ATl
12AX7
12BY7
12J B6A

PRICE

S 60. 00
107 . 00
130. 00
125. 00

14. 95
84.00

5.00
225. 00
110 .00
lIO. OO
470. 00

12 .00
60. 00
35. 00

500.00
35. 00

130. 00
95 .00

136. 00
75.00

100. 00
38.00

100. 00
70.00
83.00

168. 00
95. 00

465. 00
13. 00
13. 00

137. 00
25. 00

5.03
5. 38
3.50
2.50
6.58
5.85
6. 20
6. 00
6. 00
8.73
6. 28
6.00
6.00
7. 25
5. 05
8.25
7.00
7.00
9.00
8. 90
3.50
3.00
5.00
6.50

NOTE * = USED TUBE NOTE P.O .R. = PRICE ON REQUEST

"All PARTS MAY BE NEW , USED . OR SURPLUS . PART S MAY BE SUBSTITUTED WITH COMPARAB LE PARTS IF WE
ARE OUT OF STOC K OF AN ITE M.

NOTI CE: All PRICES ARE SUBJECT TO CHANGE WITHOUT NOTI CE .

For Information call: (602) 242·3037

Toll Free Number
8DO-S28-0180
(For orders only)

" All perts m ey be ne w or
surp lus. and p arts may be
s.ubst, tu led w,tl'l compatable pvts
,I we ..e out 01 s tock o r iln 'tem."

~COJt! electrolVclI
PRICES SUBJECT TO CHANGE WITHO UT NOTICE
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COLLINS Mechanical
455r:RZ at 3.2KHz wide. May be other rrcdels rut equivalent . May be used or new, $15 .99

ATLAS Crysta l Fl l tec;
5. 595- 2. 7/8/LSB, 5.595-2 .7/LSB
a pole 2 .7KHz wide Upper sidebarrl . lIrpOOerce BOOotrns lSpf In/8000hns Opf out . 19 .99

5.59S- 2.7/8/U , 5. S95-2 .7/USB
8 po ke 2.7Khz wide Upper sddeband , rncccerce 8000hns 15pf In/BOOohns Opf out . 19.99
5.595- . 500/ 4, 5.595- .500j4(CW
'I pole 500 cycles wi de (R I!Tpedance aoootrre 15pf In/8000hns Opf out . 19. 99

9 . OUSB/a-<
6 poke 2. 7KHz wide at 6dB. Irrpedance 6800tms ipf In/30Clornls apf out . rn-1599Hz 19 .99

KOKUSA I ELECTRIC CO , 11echan1!:Ql£llill #1'F-455-ZL/ ZU-21H
455K1Iz at center Frequency of 453. 5KC. carrier Frequency of 455KHz
l..Ifper s ideban:l. (ZU)
tcoer sidelnnd . (ZLl

2•36KC Bandwidth .
19.99
19 .99

•• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
, RYSTAL FILTERS
NIKKO FX-0780OC
Tlli FH:-I03-2
SDK SCH-1l3A
TlI.~~ 'IF-3IH250
TIm/CD 001019880
~nTOROLA 4884863801
PTJ 5350C
r-rr 5426C
PrJ 1479
U J.rI'lD1 lUOJ OO
FPC ERXF-15700
FI LTBO I 2131

7 .81·1Hz
10.693Sl-fiZ
11, 2735Mlz
CF 3179 .3KHz
10. 7MHz 2po1e 1 5KHz barrlwidth
11. 7M1i z 2po1e 15KHz ban::J:wi d th
l~lz 2po1e 15KHz bardwidth
21.4mz 2po1e 15KHz barrlwidth
10.7tollz 8po1e l::wrlwidth 7 . 5KHz at JdB , 5KHz at 6dB
4 5/'onlz 2po1e 15KHz bandwidth
20 . 611: 1z 36KHz wide
CF 7.825Mtlz

$10 .00
10.00
10. 00
19 .99

5 .00
5.00
5 .00
5. 00

20. 00
6 . 00

10.00
10. 00

•• ••••• ••••• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
CERANI C FI LTERS,,=
O.EVTTE

W KIN
1'V\TSUSHlRA

4F44 9
TO=OlA
TCF4-12D36l1.
BFD4 55B
BFB4 55L
m14 5 5E
a'M4 55D
crR455E
CFU455B
CRl455C
CFU4 55G
CRl4 55H
au4551
CFW455D
CFW455tl
5FB455D
SFD455D
SFElo .mi\
SFElO . ms
SFG10.7W'\
IF-B4/CFU4 55T
IF-B6/CFU455H
IF-B8
LF-C18
CF455A/BFU455K
EFC-I.A55K

12 .6KC gandpass Filter 3dB bandwidth 1. 6KHz fran 11.8-13 .4iQlz
45 5iQlz+-2iQlz barrlwidth 4- 7% a t 3dD
4S5K1 lz+-l.KJ lz bandwidth 6dB min 12KHz , 6MB max 36KHz
455K1lz
455iQlz
4551<1lz +-S.5KHz at )dB , +-8K1 lz at 6dB , +-16KHz at 50dD
455Kllz +-7K1lz at JdB , +-10Kl lz at 6dB , +-20KHz at 50dB
455KHz +-5 .SKHz a t 3dD , +-8KHz at 6dB , +-16KHz at 6MB
455KHz +-2t<l1z bandwidth +-15KHz at 6dB, +-3 0KHz at 4 MB
45 5t<l1z +-2t<l1z bandwidth +-12. 5t<l1z at 6dB , +-24t<l1z at 4Ckm
455Kllz +-lKHz barrlwi.dth +-4. 5t<l1z at 6dB , +-l Ot<llz at 4Ckm
455KliZ +-l Kl{z h3rrlwidth +-3KHz at 6dB • +-9KHz at 40dB
455KHz +- Da-iz barrlwidth +-2KHz at 6dB , +-6KHz at 4MB
455KHz +-lOKHz at 6dB , +-20KHz at 40dD
455KHz +-3KHz at 6dB , +-9KHz at 4CdB
455K1iZ
455Kllz +-2Kllz , 3dB bandwidth 4. 5KHz +-Da-iz
10.7M1lz 280KHz +-50Kllz a t JdB , 6 50KHz at 2MB
10,7M1lz 230KHz +-50KHz a t JdB , 570Kllz at 20dB
10.7M1lz
455t<l1z +-Inlz
455KHz +-lKJiz
455iQiZ
455KHz
455K11z +-2K1 lz
455KHz

10. 00
5 .00

10. 00
2 .50
3 .50
6 .65
6.6 5
8.00
2 .90
2 .90
2 .90
2 .90
2.90
2 .90
2 .90
2 . 50
5. 00
2 .50
2 .50

10.00
2 .90
2 .90
2.90

10. 00
5.00
7 .00

•• • •••••• ••• •••• ••• ••• ••••• •••• •• •••• •••• ••• ••• •••• ••• ••• •••• •••• •••• •••• •••• •

For Information call: (602) 242.J037

SKV STAR'I"TU:> VOLTAGE OC
$59 .99

Toll Free Number
800=528-0180
(For orders only)

$ 7 . 99

•·... 11 parI S may be ne w or
su ' p l us , and pa'h may be
sUbsl ,tule<;! w,'hcomparable parts
,I we are OOJt o t Slock 0 1 an ,tern:'

BSCFM at 50CPS

SPECTRA PHYSI CS INC. Model 088 HeNe LASER TUBES
f'(),'n"".R CUI'PUT 1. 6t-w. BEA'1 OIA• •75l-M BFJ\M om. 2 .7r·m
68 K aIM 1Wl\Tr Bi'\LlAST 1000vce +-I OOVOC At 3 .7W>.

ROTRONMUFFI N FANS Model MARK4/MU2Al
115 we l 4N\TIS 50/6 OCPS IMPECtN:E PPDllX:'l1:]}-F
1050>1 a t 60CPS THE SE ARE NEW

~~ electrolUci
____;;i;P;;R;;' C;;E;;S~S;;U;;;BJECT TO CHANG E WITHOUT NOTICE
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, &00 .00

, &00.00

52200 . 00

I 150.00

' 2200 . 00

'~200 . 00

' 2500. 00

' 2100 . 00

Toll Fr.. Number
1QO.528-0180
(For orders only)

For information call: (602) 242-3037

SIne as~ OUt tuter nxlel.

J.B to 7,66 HZ ronDe, wl t h cal lbra t ea cut out
oulse-F~ or souc re MOVe !l'Odu otlan .

see os abOve tlYt 10ler .-Jet.

1 to U(iltz rl]fI9f. wUh collbroted out""t 0'>Cl seleoctlon of
""Ise-f ~ or SOUOre ~ -:>dulotlon.

ALL (QUIPIlENT CARR. A JO DM GUARAHTEE.

EClUIPlOUI IS IiOT CALI8RATED •

StJI'Ie os a llOve but ta te r rTlXIel.

10 to 15(',Hl.l~ OU tool oo"",r wllh calibrate<! OUtput
Pulse -soucre wove Of f lllDdulatlon.

S-,ncnranlzer ~ wI t h 6O&B.608f.fho! 51'fl(hrcrlller 15 a
llhase- Iac ~ f r l!Quenty Slabililer "" l ~ h tlrOYldes crUIOI·
escrnorcr f requency s tabili ty t o ~}(IIHZ In the 608F sl9nQI
Ql!herator .P!la se lOCki ng elU" lllQ teS IIl crOPhanlcs IlflQ drl lt
re5 ul llng In exce ttent freauen c ~ SIOllllI IY.The B70SA Inc luoes
o _ern ler otllCh can l ..,e t he re rereeee Oscilla tor aver 0 range
Of ' -0. 251 pe " ltt lnQ fre<l(.enc: ~ seueeuuv tn 2 lklrtS I""
to tne seven th.PrOYloes a very s tCllle Sl9flO1 l hat soils res
-.y erltlatl eeuccneos.

(With'" 6068 or 608fl , J5O.00
(Wlthautl , ~5O. 00

ELECTROIIE IRIC S UlC-IO RfJlE~1 R£CEI'(ER
Low freaue rlCY ana lYl er coveri ng 20m t o 50KHZ f reouerICY
ronge . h l<'ll<lODle t o soc KH l In wldebctld 1I;lQe.

~lre Devices fl ela Intensit y "e le r .
_ WF· l05/TA, Nf · l05ITX.Mf -IOS/T1. MF -105/12.1IF· l OS/H .
revers I~ K~Z to 1CllXflf1l.

616B

618B

EPlC- IO

620B

",.

'IF - JOSF

..._ ...-.~ _ C(l.(l ..e-e-
"""" _ _ ,u.s. •__""""."~a- ""'"

C-O-CI.'__ _ .. _ ••,...- ,... _ _ CWo. _ """". "~. """"" "", ... -.,..... .. ......... c.o.o.·. C . ().{>.~ ... _ _-_....__ ........ __ ... ...__._---_.-_ • •"_ . r . _ ,__ "'OOHI' .. __ • • ..._......__ ...._----.._ , .._--_ ..-_.._--
....""CMO& ....... _ _ -s _ ..... ...., -.os
.,.., __ __..__ _----
...fC III4I.a -.... ....__ "" __ .._ "' .,..• • __.. .... _ .... _-------- ~ ._ .._- _._--- --""-_..-.- .. - - .. -- .... _ .._~'*"")~,.,... .. _ _ . -""" .. _ _ _ _ .. _ ..__.. 10 __..__.._-_..__...-_.._, ......_- ,..------..LNl.., _ _ _ ... _ _ ... _ ..... _ _ .... .. _ ... _

_ "".-- "" _ , __.. _ ...-. o.o __=_.__ u.s.-= _ _"..,(_.- ........._. --.--"" ----_.
........ _ .. .. _ _ .~a-. .. _ """" _ _ .. u.. ....... ..... .

:

_:;_:._: ... 0;0.0 ... ... _ .. ..__ • _ . ,_,,_,_"_00-___ _ _ uo. ... ..."" .____

"'"''''.''''"' _ _ .,'''' '''' _ ••'''''''', ..-s ........._ .... __.._ __ _-_ "" _.__.._-_ ..--
PARTS: We ,_ II.. "ghl to l ut>ll'M I or fSOPI_ Iny 11_ with . 1"''' of 1<1.... , or oompo",,",
" PIC" 'CllIon,

POSTAGE: M,nlmum shIoP'ng and _"'11 1ft US . CItIad.I. and _ .", II 13.00 lor grOUnd stOp.
_ .... _co.woI II S5~. Ait rat I .oil I ' " __of_~.AIiI!orIIIJnor-.
~ _ 25... 01 _ _ Ie>~ and noo_ ... &.0.0.....~ AIR
ONLY,

PREPAID OIlOf R& Or-. mull t>o .ccompo"'''' by Ic_ k

PFUCl S:""- 'ra 1ubIIoc110 chango IO'IlhOUl 'OUOI.

P\.IfIClolASE Ofl DEA$: WI _ ~ ortIots oNy _ tI-.,. .. ....... ,__ by I _ .

RfSlOClI 0lAflG£S; " P=I'tI ~ to MHZ EUCT_a. 'NC _ to~ _ . _
.,.,._ "'H 114 _ _ Ie> .., _ _ and t>o <:I\IIllId I ' 5'" IIlESTOCK
&HARGE IO'Ilh '''" _ ,_ In&llfDlT OtILY. ThIIol......ng muot ,.......,.ny .-tum; ACOpy 01
our 'melee. '11 .... lulhO<UIUon """'bot ""Icll mUll 114 obtal_ lrior 10 ' hlp<>ng tho ..-c""""'..
1>Iock , "",,,, ,,, rnuot 114_ wOlhln ,a DAYS", _at 0I_c.!. "",,,,n OUlhorillUon......-.CSII
114 _11_ by calling lI02l2U-tllle or noI ll"o'ng UI by _ , co"'. Aelum .IlI"'>hZ1l_ ....,noI "'"
c;- _ on out llOtl _ .

SAUl TAl(; .o.RIZONA _ e 'lio _ ...... ...- .. ........, .o.RIZONA _ II> card
.. ......-.y on ItIo ..th All or-. 01_ by ....- """". 01 A.IlIlONA. IIuI _ ...... to pot•
."... 'n AIlIZOtI A_1UtljICt to l".&'llo ...... 10.

SHORTAGE Oil DAMAOE: All c '" lms for .»on_ or a.o_ mu.1 t>I m_ w'll>In 5 DAYS.oI
_ at 01~. OaImo ....... InCIUCII , ""'PY of ..... _ Iklnu wllh .. r=tum out_hon
_ .......", CI/'I ""'__ by """'lC!lng.. II tm2l w al, or _ .. oootcan:.o. Aut_
t_ "-bo""_lIOtI_.AII__bo~~II'_..noI~
po<:kod ....... _ ' 0 l:ICl'UCI ....__so _ tI-.,. COlI ........ ".. INf*'I _ peco __
~ Is .-t_IO... CuI""""",,, _ "" "'" noI',., .."""*' tniI pofIOcl wi. ""'__, __
Ie> rho ....' " _ .. ... ""n .......- t"._ .....-..
OUR 800 NIAI BER IS SlFIICTLY FOIl ORDERS ONLY l800l 52lI4ltlll. IHF OII'olAl'ION &Al.L.$ Ail E
TAKEN OHlI02l24241, e Of f&02l U2-3O:17

OI'IW~WO__ ......... _=------ --_... _'-------_..._...

'"All par iS may be ne ", or
s ur p lus. and parls may be
SUbs ti tuted w;th co m pa rab le pa"s
il "'. are out 0 1 s tock 0 1 an ite m."
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' Boo.DO

5 SOD.OO

51100. 00

5 750.00

51450 . 00

1 11S. 00

electroruc.li

$69.95

50kH l to 6~l In" txlJl(ls ' -Il ,OutPut level OCliustallle e.rcv
to ~v Into 50 OMS ,BUl l t-ln c rvslO l co rbrc tee .eoo - 1000HZ
n()du lo tl Ol\. 5 650.00

~ as <lllOvf: tlul haS f r tQUell( v contrOl feature to all ","
aperatlon " lin If' 810llA Syr>enronlzer,

!(Jfjz to lo8(JI.Il,D-luY-!V ln10 50 ",,-, lI'I,cw.o. Dul~ 1Il(l
utattoo, (allbrOted ct reeec tcr ,

10l'lll1 to U2D.'l~ 1 1 O. l uY-O . "V Into 50 OMs . ·-O .5 ~ acc urac y,
ecue-rn cr VS l0 ccnercrcr. II/l-( Wor /l<Jl se outou!.

1..,oYe<l ~rSlon of oooular &OB(.ll> to IV OU lPUI.J..ro ....O
S1C1l11llv, 1000 reUllI;J] f l'!.

I"": to UY.A+I In 5 DandS ' · 1: r r~y occuroc} .. lin
bull t- In cr ystal col tcrc ror .Con tie usea " I in HP 8108A
SynChronize r , OUI Pu! COll!l nuousl v OO Jus to!l e ( r"" .luV to
.5V Into '>0 oms.

U50-11lCfftz ,0. rcv-o. sv toto SO llM$,colLbro te<l OIJ IPut.

'lOO-lJ(l(ftl1 " l t tl ..,V t ect ures lnclUllI"'il ceuerctee out""t
twId all I02llallan crcrecterrsucs. , SIlO.OO

Direct recctns ~O di rect coet rct fram 1.8 to ~ . 2G H l . rre
H. P. 616A tecture s ' -1. 5dB ca li bra t ed outpu t OCCUrOC Y f r Olll
·'I27dln to ·dlill. rre OUlll\lt IS etrec uv callbra le<:! In atcro-
YO t s l)"I(I daI wll h continuous IUlllanng. SUllIe eeerenee
f reouencv diad oc:curocv IS ' -11 and stablllty e.c~ O.OOS~-
Ie Cf'O'loge In lI'IlI""' t lelllPl!rOture. calibrate<:! OU!'Iluotllr I'
wU h ln ' . l. !>dlI ~r ent i re OUtput tuld. SO (Jhr llft'lUl<;e .... lt
has Internal pulse flOW oUan with rea rate VOrlatlle frtwl <10
Hz to ~~H I ,Vllrlob l e curseetdmu to l Oused and vcrtcote Dulse
~"y(3 10 }OOusecl .E >temo l Il(ldu lotl no incvt s mcrecs ve r ·
SOil It Y. , J75 .oo

2111 W. CAMELBACK ROAD
PHOENIX. ARIZONA 85015

These Are Foc tOl)/ ~ In S6'J18.1 sees. L1ml !ed S-ro ly Olly

UO l..I8llATCflIES T~2 FL.EXtWl o£A!lS£T.

uese reccsets art' With ())ta to Ilrt <D to 0 lOll m.tIClS mj I"IJ1Y OtrE1" ecne-en.

Perfect for urerces • -enccoters • i"lD l le fO'JIOS , or.us! tre tererrre.

'"''
'"''

616M
IS403

608DI
ISSIO...

HEWLETT PACKARD SIGNAL GENERATORS



ADVERTISERS ·P.a.. _tact ...... acIwofIl.... c111'Kt1y.

To rece ive full Information !rom our eoverne
ers ptease complete the postage-paid card.

.... p. R.s.No. P-v- R. $. t+o. PagIO R.So. No. ''''

127 Advanced COmputer Controls
..........••••.•...•••....• 109

• AEAJActwanced Eleclronlc
Applicat ions 20, 100

20 AllElectronic, ... .. . •. . '" .... 38
• Amateu, Communications, Elc.

.. . . . .. . . . . . . . . . . . . . . . . . . . . ."9
• AmIIt"", Electronic Supply ••••. 2!I
3:J,.t AmIdon Associa tes "9
11 Apphedlrwention ......•..... ."9
202 B& l Engi..-ing ....•.•.... . 101
• Barker & Will iamson 19
305 Barry Elecl roolcs ,31

BIIiAshby & Son 99
.n Bird Elec troolc Corp lOot
289 81ue Hill Clbsef'f'a lory 103

• Bul lflfl'tuiElectronic• . . . . . . . . . .61
285 CES, Inc. . . . • . . . .. . • . • . • . . . . _61
Mi2 CES, Inc " ..
290 CMCCommunieati ons,lnc.. , 65
111 CeCoCommunlcatlooa , ..
2&C Clai,emont lnd., Inc 10 7
281 Co Hea Elect ., Inc.••.•••••.••.. 33

lS CommuniUliOr\f, Speeiahal$. Inc.
•..•.•• . ••.•.•.•.• .••.•.•.• .!i7

168 Cotrvnu<wulions Speclal is... Inc.
•••.•..•.•......•.•......•.. 13
Comput., Trader .•.••••••••. tOO

279 ContinentalSatei liteSyslema 5
• Connecl Systems. Inc 45
• Cfumlronics 87
3M! OataseNicl . . . . . • . • •. .. , .•. 103
478 DesiQn Elecl fonic$lOllio .. ,.,. 100
276 OigII., AU(/i(> ...•.•.•.•••.•.•. l!i
42!> DDppIefSysiems ••.•.. ...•.•. 99

283 [)ynelic Syslems ••.• " . . . • . • .27
99 Faucan .49
• Fo~ Rivel Radio league 73
U7 Fo~·Tanoo Corporal lon 103
269 GlB EIec;lronic5 19
281 GIen Marl,n Engi_ing 66
352 GrO'ie Enterprises . . . . . . . .. . .. 99

31 HaHroni~ .•......... .. ...... 73
Ham RadioOutlet. , 3

288 Hamlronics,NY , 112
33 Haml ronics,NY ..•.•.• ...... 113
479 Iiealh Co. .....•.•.... ...•.. 104

HorIzon Pfinl ,ngeo 103
123 HusIlM. lnc.......•.•.•.....•.66
274 !COM •..•••...••...•• . .••.ea..11

• KantfOllics ••...•••. .•••... 17.100
• KenMXld 7.ea..rv
"80 MCM ElectrotWee ........•.... 104

9 MFJ Enlerprises •. . . . . ..... .52,~
48 MHz ElllCIfonics .. . " . . . , . . .88~97
282 MadisonElecl,onH:s ... . • . . . •. \09
!)4 Magnum DiSlfibuIOfS. Inc 23
019 Micn)Control S(leclalt ies 30
!i1 MOCfOIog COfp...••• ..••...•• •. 37
• MifageCofrmunicahona 16
254 National Comm. Group .....•. . . 19
412 Namal Electrooics 105
137 Nut' & Volts 67
• OrbiI Magazine 99
• PC Electronics ••.............. 73
.. Parsec Con'rnunIcations 73

212 Pipo COrnm.onio;alions ....•.....87
m RFPf«Iucts . .•• , .. . . ...••.. . .82
6t RadioAmaleuf C, lIbooI<,lnc. , . . 109
~ Radiokll , , 87
268 RamseyEleclfonlcs 111

R(JNMagazine .........••.... .51

soc "
Adwo'I ,aing .••••..•••..•••. .• 107
Back ".ues 99
MailingUst ... . . . . • , .. . . . . . • , .87

MooIng 87
Subecript ions 18.103

• SmrlhSottwareSysl_ 100
68 SpectfllfTl Communtcations 59
481 SpectrumCommunicallon•... . . \ 05

436 SpectrumInlernal ional •... . . . , . 38
• SpiderAntflf'lNl ..••...••.......67
2116 SullfOl'lic:$ Amatl!l,l'~ •.•••.. 87
206 SurplUSs.."" of NE ...
482 S)'bex .•.•....••............. 101
• T....l<IHy-Gaon . , .. . .. • , •.. . .•. 1().l

• T~Tec ••••• • " . . . • . , •• . . ..• 105
224 TellOl'l8 . • , ... .•. ....... . .....n
• The Hamshad< 39
104 TI'Ionyx. Ine. •••••..••...•••.... 33
179~IEJect ronif:s. lne. ...
~sity MlCfofjlms 103
VId-Com . . . • • .... • • . . . . .•. . . . 82

• W9INNAnlennas 105
79 Wacom Producls 65

WeslechEleclrooics. lnc 65
80 Western Rad,oElect ronlCS 77

wr-Ief AwIied ReseafCll Lab
........................... 103
Williams RadioSales ,103

83 Yaesu Electronics Corp eo•.lit

BOOKS, etc.
AMATEUR RADIO/ELECTRONICS mLES MICROCOMPUTER mLES

Cltalog , ri- P.... Catalog , It_ P.~ To Order
8K7307 Bettlnd the Dial $ 4.95 8K7384 Annotated BASIC Vol. 1 10.95
CT7305 5 WPM Code Tape 4.95 8K7385 Annotated BASI C Vol . 2 10.95 SHIPPING AND HAN·
CT7306 6 + WPM Code Tape 4.95 8K7390 Inside YOUf Computer 12.97 DUNG: $1 .50 lor the first
CT7313 13+ WPM Code Tape 4.95 8K7398 Introduction to TRS-80 Data f iles 24.91 book. $1.00 lor each addl·
CT7320 20+ WPM Code Tape 4.95 8K7386 Kilobaud Klassroom 14.95 tional book for US del ivery
CT7325 25+ WPM Code Tape 4.95 BK7404 Mach. Lang. Subroutines for CoCo 29.91 • 00 l oraion surface.
CT7394 Code Tapes (any lour above) 15.95 BK1400 Prog. lor Electronic Circuit Design 14.95 $10.00 per book lor lor-
8K7308 Contest Cookbook 5.95 CC74Q011 8K7400 with Apple disk 24,97 eign airmail. Orders pay-
8K1321 A Guide to Ham Radio 4.95 CC74Ol)12 8K7400 with IBM PC di sk 24.97 able in US dol lars only.
8K7322 Hobby Computers Are Here 2.49 CC74Q013 BK7400 with TRS-80 disk 24.97
8K7393 Uving on a Shoestring 7.97 8K7386 The SelectriC"" Interface 12.97 Comple.. ' ho """age8K7312 The Magic 01 Ham Rad iO 4.95 8K7311 Some 01 the Best tram Kilobaud 10.95 paid card. Of itamlze your
BK7340 The New Hobby Computers 2.49 8"'394 TRS«l as a Controller 12.97

~"'" with paymeo, ~
BK7383 The New Wealher Satallite 8.95 8K7395 TR&aOIZ8O Assembly Lang. library 34.97 complete credit card In·

Handbook BK7382 Understanding & Prog. 10.95 lormatlon Qnclude post-
8K7310 Owrl8f Repair 01 Radio Equipment 7.95 Microcompulefs age and handling) to; WQ
8K7302 Propaoallon Wizard's Handbook 6.95 Book~ ATTN. Retail
BK7351 SSB• • •The Misunderstood Mode 5.50 SHELF BOXES Salin. RIa. 101 and Elm
IlK7368 VHF Antenna Handbook 595 Cabolog , ri- P.... 51.. ...- NN
007357 Study Guide-NovIce Class 495 "".COO Shel l OOx- 1 >00 83453.
007358 Sludy Guide-General Class 6.95 8X1001 SheIIOOx85-2-7 1.50 ea.
CT7300 Noylce Study Tapes (Set of 3) 15.95 8X1002 Shell OOxes-8 and up 1.25 ea.
LB7J60 Test Equip. Lib. V2-Audlo Tester •.95
LB7361 Test Equip. Lib. V3-Radlo Equip. 1.95
LB7362 Test Equip. Lib. V4-1C Test Equip. 1.95
LB7365 Test Equip. Ub. VO-Vols. 2, 3. & 4 4.95
8K7315 World Repeater Atlas 2.00
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* Circular LED
Display

* Optional Digital
Display* Optional Serial
Interface

* 12 VOC Operation
* 90 Day Warranty

LOW PRICES

YOUR ORDER SHIPPED
WITHIN 24 HDURS!

GROVE
ENTERPRISES,

INC.
140 Dog Branch Road
Brasstown, NC 28902

704·837·9200

Custom Systems Custom Programming

BILL ASHBY
_AND SON"'"

K2TKN-KA20EG 201-658-3087
BOX 332 PLUCKEMIN N.J. 07978

PAC/NET SYSTEM 5240.00
System Tested 4.5 x 6" board complete

with all ic 5 and programmed EPROM s
personal ized lor each purchaser. Re
quires only single 8·10 volt 'h amp po wer.
t year guarant ee 0 1 harowarezsott .
warelAX.25 standard RS232 serial ASCII
at any user bau d ralaAS232 HOLe lor 202
modem used lor AFSK or direct 10 RF
equipment for FSK.

5540 E. C har ter Oak, (602) 998-1151
Scottsdale. AZ 85254

~'"

TolI·free 1·800·438·8155 -",

CAll TODAY FOR YOUR FREE CATALOG!

SHORTWAVE RECEIVERS
SCANNERS

PREAMPLIFIERS
ANTENNAS AND COAX

TUNERS
RTTY/CODE READERS

INTERFERENCE FILTERS
CONVERTERS

PUBLICATlDNS
FREQUENCY LISTS
VIDED MDNITORS

....AND MDRE!

* Doppler Direction
Finding

* No Beceiver Mods
* Mooile or Fixed
* Kits or

Assembled Units
* 135-165 MHz

Standard Range

New TechnololjlY (patent pending) converts any VHF FM receiver into an advan ced
Doppler Di rect ion Finder. Simply plug into receiver's antenna and external speaker
jacks. Use any tour omnidirect ional antennas. Low noise. high sensitivity for weak
signal detection. K its from $270. Assembled un its and antennas also available. Call or
write lor lull details and prices.pDOPPLER SYSTEMS,

DIRECTION FIlYDIlYG?
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PAC/NET board only $80.00
Assembledl1"ested. No ICs. 90day warranty
Package 01all ICs except 2-2716
EPROMs $80.00

I

\hl~ 1
-'

ASCII-USAlAX.25
HOLC CONVERTER

USAlAX.25 is the AMRAO approved digital
formal S1ANDARD used on amateur pack
et radio networks.

-";),bIt

For a SAMPLE COPY please
send $2 to ,

ORBIT is the Official Journal f or the
Radio Amateur Satellite Corporation.

(AMSATI, P.O. Box 27, wasnrncron, DC
20047.

73: AmaWw' Badio's
Technical Journal

Back Issue Order Dept.
8OPlneStreet
Peterborough, NH 03488

EVERYTHING

FOR THE

LISTENER!

Write for your ropy today!

19'T7 to June 1980 • . . $3.00 ea
July 1980 to present • . $3.50 ..

Add $1.00 per magazine for
shipping. 10 or more back is
sues add $7.50 per order for
shipping.

.. SH lis' of AdverlisfN' on ~fl9 98
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REVIEW

The AMTORSOFT SCtH" .. !Ienera l&d by . VlC·20. No le In par/lcul., Ilia derk rar;/lngle
In rh" upp<1f 1.11 rlllflll cot"., lOt dISp!a VI"g salcal. TIIa 50ll..a.. lED5 (LVX/j a.. /ocal~

IU.I._ arid 10 Ilia ,iglll 011". sa/c.1 bIocI!,

-o-r r . 'F l I
~ T ,

r-t I T ~

T H E , , I I F
J ~r·'PE r [ r s- L r-D ~, , I 1
THI I I J TE Til

Known as MBATEXT Ior~ . 6lIudot,
ASCII, tlle5e eoItwa'. packages Ira nslorm
your Commo;x1or. comput&f Into a ata t...,!
the-a rt communica tions termina l. The,e a'e
so many fea lu ,es Included in MBATEXT
Iha l It is dillic uil lo lind a s la rtlng poin t

MBATEXT cornea as a plUlt"in ca"'idge.
much like tfle ones used lor compul.."
1liI"'fl$. In oroet 10 access lhe II'O!I'lIfT\, a
SYS lsyslemj oomma.nd is used, Thla a~

tows you lo call the program trom yQUf oom
6lIS!c ptOQram. II . lor ""ample, you wiSIl to
use OIhef than lhe delault set.... and le xt
COlors. you can w" le . brie1 ptogrilm 10 set
lhem to your own c hoices a nd than ca ll
MBATEXT.

Clnoe rou tlaYl:! enlered the ptogram, eve<y

Ih'''!I Is mefIlK!riven You a ' a ptesanted
wllh _ a' cI'!oi<:ee I.om the main menu.
As you make aetacliOf\$, you may anc:oun
I. IIddi!ional detailed menus al IIny lime.
Balore oo"oe"t.ating on lhe ope<ation 01

MBATEXT 'or tfanamission a nd 'aceplion.
1.1' , 1001< al tM common t."-«filing
syslem.

Those of you lamiliar "'ith regular WOI"d
processln!l would e _peet a prog'am to pro
vide _ral dill.,enl funclions , FI ,al. you
S/lOUld be a ble to .,1.." te . l on the sc'een
and edit rt 10 COf,eel mista kes. Second, you
should be able 10 s.r;a arid load texl IiIllS 10
and I,om caaaella and dial<. F,naIly, you

should ""'... the abilily 10 print )'OUf 1,Ie.

MBATEXT doaa all 01 thiS; and rnuctl

rnoo-.! The te xt $torlllll' a ' . I'laa been de
signed with _ al different buf1.". The
siza of these bun.,a ia u...·saIec taDla up
to the limit 01 available memory,

T., bullers a,a ava ila ble lor progr8rTrned
messages 01 your~. lhasa m.ss sges
can tlIlsaV9d to tapaor diSll $0 thai you can
~ them wilen you Ilnlt $ta<1 the pr0

gram. Incoming lex t, w1'leI:het' rt be c:rN,
RTTY. or ASCII can be saV9d In I ........
bulf.,. It la PCfSSlDloa 10 usa lhe tlb! aiJltor 10
,avisa the te xt $0 Il'lat roo can print or sa...
just • •aetl~ the parts you wem, Someone
aclive in traffic handling can use Ihla 1...
tuee to glNt adva ntage, el iminating the
..-J to manua ll ~ transcribe lind resend
~,..

An audillla ''kay<:IiCt.~ Is availabia II de-

_ The Teletype· bullet,ns al the same

I,me _e a iJlsasl .

AMTORSOFT all 01 lhe le . t-hokhng
.nd ed,ting tealures 01 HAMTEXT, the CWI
RTTYIASCII package ava ,laDi. Irom Kan
tronics. Thoa.e lea tures ha... be&n detaiied
In severa i ,ev,ews . I_ he,e, so I won'l!IO
into Ihem nere. The sc ttware conlains ttle
equi"a ie nl 01 • mini WOI"d l"ocesMX and
will allow rou 10 store race;ved messages
in a butl..", sa... lhem 10 dial< or 10 tape.
lIdot. and.esand lhem

The AMTORSOFT packago'! ,...",;_ arid

...... AMTOR only, tl'oOUgh Kantronocs ,,",s
• spacial ~ion 01 HAMTEXT w,ln AMTQR
thaI comDones both pacl<ages

It seems to me thlt AMTOR It a g0d
send !or the serious QAP enthusiast who is
Inte ,e ste<l In do ing ATT'(·type th ings ,
AMTDRSOFT is jusl another in a atri"!l of
exceueet SOll w". packages I,om Kantron
let, I"iced at $89.95 lis t. n is highly'acorn
I\"lOl ide<1

For lurther <Jela, I• . conlact ~nlrotlfcs.

1202 East 23rd 51_. La.."",,", KS 6ISOU

Jim Gnfbba KlIEi
Spr!ngtlalcl ll 62T08

The power 01 compute, world 1"0ce55'ng
haa come to amat...... 'adiO' The AU soft·
wara packagaa lor the VIC-2O and C0mmo
dore &I compulara 0I1e.- a~ .-uI'''';lIp
ptOllCh to _aI modes 01 _I... t,ans
~~

AEA MBATEXT SOFTWARE

and \/iIlid indlcalors will coma on. but )'OUf
SCtMfl _ II pnnt nothi"!l- A WOfIl 10 l1'Iose

OPlIflllors calling ca in IhlS maJYllII (WflO I
_rei go on lor 30 ""nutes or mo.-. ...t!>ou1
_ send,ng an 101· You belt., watch out.
Thou!lh CW 10 ia no Ionge< requi,lId, you do

have to ldenll ly, and your !our-<:ha ,aCler
selcal won't m....t the ,equ i,ement.

Aclua l lwo-"'ay DSOs W'lh AMTDRSDFT
can be a joy once lhe ini!ia l contacl is 8$

IW,shed. Due to requests for 'epeals on
chilracte.- QfOUlM, a normal AMTOR OSO
~ IIIong lit about lhe _ rale as

6O-wprn ATTY. II a tol 0/ _" .... neces
.....,. the OSO can go slowly. but QU'I. ec
cuoataly

Sometnlng trlat musl be conteonpja ted
when setling up YOU' s ta tion lor AMTOR is
the s witch ing time 01 you' trerecerver ba

tw",," t'a nsm,t and recetve. Mos t modern
transceivers will work we ll, bu t if you a ,e
not sure. check before you buy ,

Anot .... problem I ""'d not considered is
t,,",t moal powel" amplif~ canraot .espotld
QUiek ly enough 10 ..- tna AMTOR Ii....
.ng .equu.....-II. The inslfuct ions ""tlo.
AMTORSQFT ata'. boldly Il'lat operation
With a linear shOuld not be allampted

That cert a inly " xpla ins thaI whil'" I COUld
lind some very Slrong RTTY signa ls on 20
meters, ali 01 1M AMTOA Iransmiss ion.
we'. down 12 dB or more. E'""YQnIl is fUn
ning in the 5l).Walt or so range!

A beaulil.....' ampIe of ""'" . lrectr.e
AMTOR can be IS • 050 I monilO<e<l ee
1_ an elIsl-QtlaS1station lind II mantime
mobile s tallOn 011 the c;oasl of South
A.ma<ica. Bolh _. USing the AMTORSOFT
pack"'O". The OSO began with boIh 5t..
lions at atlOul!iO WailS. Botlo. s ta llons kept
reduci ng POW&f unlil each was running
under five Watt a. From my lis tening, it was
appa,ent thai tne OSO was sol id with a
minimum of repealS, Anybody want to Iry
lor an AMTOR OSO USi ng iln HW.a?

Il,nally did gel 10 copy lhe W1AW bulle
I,ns on mode B. 0l1XlUf5e Irtaor.it no allow

arlOe lor leedbiIck 10 lhe 1'..........I1'ng sla·
loon, so each group 0/ ct\iI,act.-s is sent
l...-.ce, The 'K>/t",a,. dete.-ml.- _he<
one 01 the chlI.acl., bIocI<s ,ace;"""" is .alid
a nd I" ints only lhe valid onIl. 11 Inva lid data
ia rec",ved both limes, !Ia rbage is not I"lnl·
ed - rattle' tHank s paces are senf to the
screen or printer. Ouri"!l a n . pproachl"!l
thltf\derstorm, my copy otme bulle tins was
neilrty Iatl&f perfecl. ",,110. only tllree D1a ......
soots du<i'ng lhe whole JO-moflUl. I'ansmis--

wtlat happens when you eavesd'op on a
~Iion

SInce you ara not an aetiwl pattoclpant in

the 050. you ""'... no "'''-' of tailing the
trattamlting fla hon _het' you !\awe re
~ the ,nlormallOn or not. Th,s can re
.....1 in soma S1rangacopy at)'OUf and. Let·s
say the t'lIn,m't1lng slation It sending'
K9EI K9EI DE WB9YJC WB9YJC. Suppose
that just as tha " a ns mission bllgins, a bad
s talic c ,aSh wi pes out the h,st Ih,ee cha,·
act&fS lor tha ihleoded sta tion , bu t doesn't
artect :fOUl" reception . II il takas three Iries
belore the intanded s ta lion aocknowladges
lhose 11l'S1 Ih<ea ct>a,actet'S. and lhan every.
IlUng goes srnootl'ily. )'OUf tere«I rroghl
Ioc* I' ka thos; K9EK9EK9E1 K9E1 DE Wf!I1'(JC
W89YJC.

II Ou,lngthe tra nsmiss IOn rou .ace;YOlIn
valid or no Inlormation, YOU' $C''''''' will
Simply 'emal n tH an l< until the nexl valid set
01 ch a ,acters IS received

The next probiem I encolmt.,ed was thaI
01 stations call,ng ca. Toput ,t simply, they
don'l! Not in the Irad'hOl'\aI wa y, at any .at e.

Old-tIme RTTY people may be lamil,...
",ith saIc.aI or Mlactiwl calling. On h'Ifld\an.
iCal macI'H.-. ,lis POSS,ble 10 pogr.... an
o::INOff sequance II'laI will respotld 10 a Cl'!f

la,n ' '''''-1&11'' coda, For """",al PUOPOHS,
NNNN is l' equantly used, On AMTDP., a
s,mllar system is used. A alation ",Ishing 10
ca ll CO will cont inuall ~ "ansmil a tour
lett&f block Wh iCh somefimes consis ts 01
COCO Of pethaps a shortened IOfm 01 the
orig,nating s ta llon's callS'!I". For e xample.
I migh l usa KKEI (W W"fJC. A receMng Stll'
lIOn can lock 10 this selcaf and respond 0n-

ly ..men tltis paflicula< coda is The
AMTOASOfT package w,lI display Ih'S ..
cal lor you so 1""'1 II you des,re, you can
loci< 10 lhe t.ansmitting slation. Ente.-ing a
null c!Ia,act., gfOUp will loci< to a ny '..
celved s..lca l.

In lai r"""s , I must sa y Ihat on my Second
day 01 operallon, I did lind 1""'1 some sta·
lions use tM B mode and actually do send

ca, but the majori ty s imply atll" up wilh
the coca salcal. In SUch II ClIM, Il'lollOdled

AMTORSOFT
FROM KANTRONICS

Allltw talk __ the PMI )'Mf Of so aClOut
AMTOR left .... a 1'1I1e _kJefecl. I _
did my homewO/'o. and looked up _at at·

ticIe!I on lhe -..tljecl 10 see II I COl*l tMch
my Co,.,,,,,,,,,,.~.. I'CM to~

"MTOA About all I aocomplished wu to
Qel myslIlI totally con fused! Modes 01
transmiss ion that I can"! cl8C0Cle bug me
unlil t understand them. AMTOA is no • •.
ceptiorl.

I was ,..~ when ~nlronic$agreed to
let me take. look al their AMTORSOFT pro.

gram. Fina lly. I ""'OUld lind (lUI what aW I~'

- chI rpo ng- ia atlOut !

The AMTORSOFT ~-ot WQrl<. ;n~
junct ion w,\n )'OUI home computer and I

terminal uM or computer inlarlace. The
paflicular package I 'evie""9d was de
signed to/the VIC·2Q arid the Kanlfonics in.
terface II

Throw;ng Cllul>on to the wind. I did what
afly SIIIl-fespe<:li"ll a ma letl . woukl dO. I
hooked up ,roe interlace. did .. system call
10 ..clive'. 'IWI lIOttware. and 11V_ the in.
structoon llOOk on tne bench' Tlu/ was not

a good idN '

The ~nlronif;s loll<.s "-d enough ,....i\fl'
to include not only a "tit)' IhOfougtl instruc ·
tiOn manual lor t fle sollwa,e, bu t also an
overview of AMTOA itself lor ltle uninitiated
like me. Unills, you h• • " actua lly seen
AMTOfl work. please read HIe book Ilrst.

My ptll'l>OUS readlJ1ll abQul AM TOfl !>ad
laughl me INlIIIler'" a re I"NO lorms oItrilns
mission:~ B (Ifle bro.dI;nt model it
the lorm "" .alC'peo:/ lor IransmiS$iorl of gen
.al~nu,est bullet ins~ such- In Mode B,
lhe Stgnill tounds ~ SImilar to ASCII
trilnsmiuiona. No chirpjng takll$ pi....,..

~t I hadn1 resd was tl\81 01""" tl\8n lor
ARRL bulielins, almost no one __ uses II!

I mistakenl ~ selected mode B Irom the
soft wa 'e menu and was dlaappolnted that I
COUld ....... -.. to make an'(lhlJ1ll ptint
ThaI was my "nit hint that I should read the
irostrucllOl'lS.

I linally liguf«l oul that I 'ewecl to be
,n tee l or li't_ mode 'I I wanted 10
"'''''''Sdrop on AMTOfl~tlons . The
AMTOASOfT pack"'O" ptO>'idee you with
_ al soItwa'. LEOs. as I choose to call
them, to le t you know when you a'e sue
cesslully locked to a n AMTOR si!lna l.
These indicalors a ,e la t>eled l, V, X, and l. A
solid block displayed below the l indicll.t"",
that rou a'. locked or in synctl with an
AM'TOR signal , ThII!I ba!lle is I'IaII won! ThII!I
V ifldiCal'" thaI rou a re ..-ng .....Iid AM
TORdWacters. The lllocI< l)aIOw the X only
comes on _ you are tra"",",!l ing. and
the I block IIlek.-s on lrom time to lime 10
il'KJicate tNlllhe . tation you a'. receMng is
sending idle Cha,actOnl_somelhing II ka
RTTY diddle.

Arter some pa tience and I...ming the
ha'd way thai it rrIil~ tall. I., or mo.-e sec·
onds lor __ a P'"~y-tutlild 'ignal 10
lock, I st~ad seaing my 1il'S1AMTOft copy,

For tnc.e of you tOlally unfamiliar th
AMTOR 10< lO!'lQ are like me and lor~ .....
.-yt:lting you ..... sutI;..,. it 10 tay that the
Iransmission. occur In Ih,..,..;:hil,act.,
blocks. II a block Is ,...",;"""" OK. the ne_t
three-characte.- block is sent. 11 1M rec..,.;...
in!l s tation doesn't acknowledge that a val·
Id block has be&n received, then the IraM '
miltlng station keeps sending it unti l It Is
acknowladgad. Wllh that in mind, considaf
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WHAT DO YOU THINK?
HaYll you recen tly pu,cha sed • ne.... p rod UCI Itlal has been reviewed In 1Y! 11

you have . ....flte .ndleUua ....hal youlh lnle . boul 'I . 73 ....111 publish yo ur commen lS
SO you can share them .... ith o t he , hams. as p.ft 01o ur COn llnulng effort 10 bll ng
you Ihe best In new prOducl In forma t io n ana reOlews. sena , our thought s 10
Rovle w Ed iIO' . 73: A ma /eur Rsdio's 7e c h nic s l Journal, Pe tttrboro ug h NH 034!>B

~,., 10 gIwe you an Indication !hal you -.0

lually ,...... hit a key on lhe~ Many

opera lOfS lind !hal lhia~ lhe accu
rKY of lhel' typing.

Regardless 01 lhe mode)lOU .,. operal·
lng, a transmll buH.... 1$ available so thai
you can compose an outgoing menage
while you a fe reeelYing messaget. EYlln
wIlen)lOU ;"e on line and sending, you can
1)'PIt ahNd of lhe t.'" being I«ll. Thlfa a
real adYantage _ you a re -.:lIng a t

Mlwef ON fIPMd8
In the eN mode. you can HIect apeeds

~ 10 99 WOf'ds 1* minute. n 1$ really only
_ ....,. to ... lhII IranlStnlnlng~
tile ' eceiYe speed will trad<. the Incoming
fIlgllal a ulomatlcally. n 1$ 'flally something
to ....atct1 the speed Indicator tr.ek the
W1AW cod&-practlce transmissions.

The screen Is spill Into thr"" secllont: r"..
ceI.....,;l lext, tr• ....,,11 t>uHet, and a si ngle
line of outgoing te~l.

When MBATEXT la led a siognaI from a
cornpIltlbl<! Inlerl_ auch as the A£Acp., .
II does an excellent job of reoeMno- eN
transmiuion II --, clean wi"' per!1Id ......
ct1lfWo91l' lllfaled code. Al s.peede bMU'l!115
and 1. words 1* minute. Fa""'\/IIOf1l'1 aPilC-
lng la used. IndlYldu.1c harltCl are ....,t
at . tlool 15 woeue per minute ith the epee-
Ing bIlt....-. ch.racters Inc reased 10 s low
dOYm lhe 0Wlf. 1I .. te.
~al addIlional OOlionl are a vall.ble.

You haYll Ihe dloIca of char.el.... or word
mode on ..........t. By Hlecting the word
mode. transmlla.ion II held up unfll a ap«;e
II encountered. .net then the wI'lcH word II
..... That'a parlicularty I'IeIpfui lew lwQ.fin
ger typSIS wtlo ....lee a 101 of mial""<!$.
Your errors C41n be correcled boJIore Irw.y
. re Mflll

You slso ha yg the ~tlon of Sttlecllng the
br<llle~n mode. The program automatically
loggles bet_ -.:l and rece/Ye. What
you Ic.e Is the ... of the Ifaroamlt holding.....

A Mofse.<:ode fill opt~ can be.-.eted..
It Ia the Mofse.<:ode equlYalenl of RTTV dic:I
die ~ng null c:I\aIact....~ II .-.cllld,
the program ....111 automaliGally I«ld BT
whlle )lOU try to ttllnk of llOITIEIttllng 10 say. I
didn't lind ttla t~lIon -... \/IIOf1l1whlle .

Most of the featUtes for AnY and ASCII
.'01 si mila r sl noe they a re s lmll.r rrl<)deS 01
tra namlsslon. SI .nct.rd RTTV s peeds 0160,
&1.15. 100. and 132 ""'llf"ds per minul.... I...
eluded wllI'I ASCII s~ of 110 and 300

'"'"All unen;ft on ap«;e (USOSl opt~ Is
_ II.aI)I<l and can be handy _ """"..",

........ signals. One patlicularty nioII fouch is
lhe RTTV "speed~" mode. If you aren'
s..ne . t ....hal s peed ttle RTTV Is bej ng ....,1,
ttlls C41n be used 10 get you In Itle balllH'rk.
II Isn'l loolproof. Usually tile._.0'1 of S<l'I

.....100-- gets you close.

AEA has Included _.1 kll'fbQen:l _ '
le,. 10help you kllllO IrK!< of \llll\al lhll iunc
I~ k. do, ...nal you "...., stored In your
..-sage buff"" as 1 as __ to lind
Itle IP<lCIa l char.el II sur. beIIlS check·
Ing the In$lruct~ manual l:Mlr'Y lime you
lorget.

MBATEXT ....111 s upport prlnllng to either
a VIC-type prinllSl (1525, 1526. MPS 801,
lite.) Of a Cenlronlf;e.lype para llel prlnl_. A
l-.of..ssy CkX:Ir. . 1 the toP of ttle ICt8«l

keepe you on IIChIduIe.

Operal~ wltI'I MBATEXT is • ~I""_
Qlc:HIme AnY 1_ 1pl1otw1J wlM lind It 10 be
lhII grMt"1 thing Iince the -'" gap.

AU oIlflfS Oi .. yea' suPPOfl on II'Ie aofI 
.....'. Ihal Is _ l,anslera bl. sllould you
decide 10 sell MBATEXT belor. ltle ....arra...
Iy II e~plred. MBATEXT Is s t. le-of·lhe-a rt
""'" ..... ,. that wou ld be. welcome add ition
In Iny ha mstlack.

FOI AMTOR enltlullasts. AEA 011..
MBATOR- .....nicI> includes alilhe I. tures
of MBATEXT plus AMTOR. along with IOfIlll

..,."tlonal MBA fealures.

For more informallon, contact Advanced
EIfIc,ronk~tIOn.. PO 80Jr C 2 76O,
Lyllllwood WA tl803e.

Jim Gf\Ibbe K9EI
SprIngfield IL &2108

TlMEXlSINCLAIR 100&.
ASTRONOMY

ON YOUR COMPUTER
ThIs booI< (by Burgess ana Burgess)

mlghl, on Itle sul1ace, seem 111e•• pretty
strange lopic 101 .11 .lTI;Ileur-fiId lo publica
lion. HOWllVllI. me computer progrs ms pre.
S80led In lhe 11 ch. plers 01 this lillie te xt
haY$ a 101 to offer .mateurs. But IIrs t things
firs t The booI< Is published by Sybe~. Inc..,
2344 Sil<\l'l SI~ 8erl<eIey CA 901110. • nd Is
116 PIO<lI- (You can chact< on the current

price wllh $ybe>:- II is nniesW S)'tle~ 0/.
I.. a companion t.~1 ~t Pf<l!I'lI'ltl a col
_t~ 01 astrOilOilileal programs in Basic
""'Ich Ire adapt able to a wide r.nge 01
compulflfS. It Is c.JfIsrial Basic, by Eric SuI·
gesa (300 pages~ The I. tter may Inlerest
tlams wUh compute,s other lhan lhe Time'"
Sincl.lr model s .

Several chapters In tile T/me~lSllICIair

Aa'tgflOlllY ISKt ......... 10 Int_t .....
1<lU"$. ChapI. 2~s a program that

~" Iocat lime to lIidertIaI Of IlcIerwI 10
Iocat mean II". Cl\epIer 7 has • program
lew Itle righl a scenalon and declillallon 01
ttle moon. CIlapler 8 computes ttle time 01
rising, lrans lt, and setti ng of ttle moon, All
01 meee programs are sure to Inlerefl t
moonbounce lans. A nice touctl lound In
wery program Is ttle .bliity 10 set the 1.1l
tude .na longitude lew your own aTH Of lor
any OIl'I8Ilocat~on Earth. This wouklllfl.
big help in COOIdillat ing .chedr .... with
OIrw r.ams. since you can use the comput
III 10 _rch lor corhmon windlM'l.

Chapler 15 has an Int_ llng program
fOi' OX fans. If prowidee • mettlod of c0m

puting lhe lime of , Is ing. Irans ll, and set
ling of tile s un. Thls ....1II help In the ldentlfi·
cation 01 local condilions as ....ttll as ttlose
of a OX locat~ on .ny selecled dal • . Us

Ing lhe program, you can identify sum.. and
...- ,*iods in 1I'IfI-..:tI for 00- .. ..,..

The rest of the 1.,.1 has a 101 10 offer few
non-t>am appIiGalionl as ".'ell. Thera are
programs to tleIp kIenIlfy eonsletlelionl
One Ihowll ttle Iocal~ 01 the sun, moon.
and planets a t any tIme on any dale .
Another Ilelps selecl tile e~posu,. lor ph0

tographing as tronomlc.1objects. All In a ll.
ltllsls a very usetultext.

The sulhon tlaY$ done • YeIY good job in
~Ung lheir programs In • _ .nd
reMs.... Iasnion. The output from sample

.... is PfMenled 10 clarify Itle pia of
MCh program. Surpri_there II __ an
Inde. -somllthing Ihlt Is left out of far too
many Iow-cosl compuler booI<s (and aome
no-so-Iow-cost booI<s. looj.

My cwerall evalua tlon of lhe le~lls highly
compllme nla ..,. The booI< s hould appesl to
tlaml ....Ith a genera l lnlarast In rel.llng u·
lronomy 10 lhei r him .ctlvlties. The I.'" ....111
be laaclnatlng 10 ttlose 01 US wtlo llnd as
lIorlOill, inle" ...llng In i1s own right. One
caul~_1he programs are long end you
must have a l leul 16K of "oemoo,lo mal<e
lhem IiI. Ther. should be 00 problem in Itle
~lPon to OItler machines. for t~ In

I_led.

Filially. IOOre IS one minor I""ture 11'1111 I
wou ld like to tlavII Stten In Ille Sybe~ le~t,ss

well . s In Olher books . I ....Istl ttlat Itle pub
IIl1t1eB tled used. spjral binding. I hayg to

hold one aide down with my D-l~ end lhe
other with my t ....tec keyer. OttlerwiM I
Ic.e lhe page. Come on Sybe>:- Iel"s be
more COflIidalat. of lhe poor computer
0\11..... who has to tlunl snd peel< as"1 as
tlold Itle book do\Im ....Ittl both ejbow$.

For more inlormatlon. contact SybeJr.
Inc.. 2344 Sixth S,ree,. Berl<eley CA lNlIO
Reader 5ervice Number 462.

Thomas II. He" .1.01 8
W..twood lilA 02021

WHAT DO YOU THIN K?
ICOM 751 AND

KENWOOD TR·2500
In December, 1963, you prlnl ed • YtIIY

brlel '<lY!fIw on ltle loom 151. I bougtlt mine
in March. 19EW. after look ing a t aliltlecom
plItil~. The .....- ...... -... coo-..IMI
.1 Dell. The radio Ia II'I<l grealasl HF rig lOr

IIWI money that I have _ in ....... By ..
""""'ng , wire tmulSI. II COYfIl'S MARS end
CAP use . Iso. It Icd; ..... two days of 1ead
Ing Ille ....nual to really become proIiclenl
wilh all lis capabililles. I worI<ed L.U5AMF
on 20 bare foot Irom my aTH in northern Ja·
pan- Ih.l's 17,000 km and pretty good con
sloarlng my a nt80lla Is a HyGa ln 16A.VT/
WB YISI1ical. Crllical notes: S 1 and 52 on lhe
....in board are lor RTTV poIarily and Shift.
f81t*:liYely, but .,. I'" thiI rig! I I'IOPfI
loom wilt correct lhal and put II'I<lm -.,

they .,. leadily ....ilable. I use thiI PS35 in
t_l supply and 5OO-Hz FL-62 IIlter with II.
lt \II'Orks greal on RTTY a lso. II you need a
good, iW\lIll. neel HF radio lor a ....leur.
MA RS, mobile. and AnY. I Itllnk Ille 1511'1
jusl the rig.

In June. 1962. you '<lYiewed tile Kenwood
TR-2500 . nd 3 monltlll.ler I bought one. I
ha"" u&ed mona In all leinds of _ther (lots
01 snow and k:eI and It 'Il'OI!<S 1I1e•• chamP
It naa~ dropped on Ice lltIll coooete
and il keeps right on worI<Ing. I wrote to
Kenwood and purcr.allld ttle IfIf'Iio:e ...........
a l al a reasonable jIfice. To my surpn Ille
manuaf CO!'IlfI fil l tI'IfIl( sorieG, too. cnt~
car commaut The __ker miktt COOH oeclor
easi ly \YOrk s looae a nd you haYll 10 leeep
pushing In Ille plug <....hlch was not a pprec l·
. ted 'Nhen I ...... ha nging from a 60-11. pole
\WOfI<.lng on Itle repealer .ntenna~ The
TR-2500 will be a hard Hi 10 beal lew lhe
money ""Ih thiI_liIity that II naa.

The aoo.e are the only two ..... radiooa
lhall have bought in _ 11 years. I am--,
picky about whill ham...:lias I buy. ".",., If I
COUld only decide about what computllf to

"'" MSgt. Robert S. Burch WA2ILU
APO SFMS"

SystemB.
10' mesh antenna, KLM Olympiad receiver, 100 ° LNA, poIarotor I, and 125' of wire.
Only $1495

Luxor, MTI. LNA's, and other equipment a vailable
separately.

B ~ L 8nginPMing
19208 R. D. Mize

Independence. Mo. 64057
816-795-1413

System A.
Coni fer's DE·2001 features a 12' antenna, contemporary styled ,eceiver, motorized AnI. drive, LNA,
plus ali the hardware needed for a complete installation. backed by a full-year warranty. The installa·
tlon manual gives you OYer 100 pages of informat ion and InstructJons, All t tlis for only $2395.
Fri . C.O.D.

QUALITY SATELLITE TELEVISION RECEPTION
Designed And Engineered Especially Far The Harne
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LETTERS
the computer .ystem we'd deYel JPed didn~

work . TI>& copier was """"" lurned on! The
eley belora the event .. installed thoe com
putllB s nd r_ and di(I a tri., of tfle
,ystem the nighl before lhe IIMIf'lI.

Race day came. AI 1M poai lion oper
.tora checked In, II became apparent tllal
everyone had aho'oved up-all 60 oper
. Iors were In poalfion! The lown lilled
with specla tor• . Elghl hellcoplllB a nd
_ill' h Ied-wlng pla nea c I.cled 0'iIIf.

hea d a t lhe s ta rt. The h.m at the start

tra ....mlll ed IhI! a t. r/lng gun on bolh 2
a nd 220 , a nd Ihe 2!> timing watc hlls were
s ta rted ,

The runnerS se t a bllalerlng pace _ II""
a nd ha ll mlnule s a mi le or beller , and . s
thoey wenl by the Ilrst m ilepost Ihey were
reported 10 be chelling . 'th each oIher . . •
lor thllm It was a S.lurdly 26.2-mile cak.
• • Ik! Our dil t. bagilln coming In.nd..,t
InlO tile compuler . nd out 10 the course
.nnouncer 300 'eeI one way, to ABC-T\'
100 leet a nother way , 10 KOMo-tadio 700

leet another • • y, .nd to tM PI"S a rea
near uS (we were 1.010 'eel from tM finis h
line\-

The race tool< two IlGurs. thirty-one min
utes, three seconds, lor ,ts Winner, JOlI n
Benoi t, but much .onger lor ita last-place
runner, wllO was a bOut h. llway sround as
Joan Iinished. A. run......a dropped out,
they ca me to Our o pe r. tors with requests
lor aid or lor Iralnera to pick tham up,
These rllQues ts wa rels yed to the medical
community or the race r.' . upport areas.

AU... Ille race we held a brlel .....alu a lion
meeti ng with the r.ce lllfeclors-wI'Io
_e unllormly O'iIIfjoyed wllh our oper•.
t,on. ABC-TV', commetlts _ e that they
had _ seen suc~ • -.01_ of dal a .

WIllie they I\ad .bout I' cameras and
fl'IOfItly oper.ted r..H"nl, they -. i.....
pressed .....tll OUr IXlfT1P\lt.... . nd .....111 Ifle
amoothness 01 ou, aylltem. As a .&Sult 01
this and other equally lina ellons by !hoe
2800 YOlunt.....s !rom III 0'iIIf the atale, we
rmoy get to do il .g.ln . _. In lour years!

My suggeatlons for anyone pl.nn ing
auch a n e..-ent .,e lIl.t you Iry 10 conceive
the eventua l s y.tem monthS i1head. Sit
. fOUnd and br. lnstorm, Plan lor iI wors t
case set 0' c lrcum. tance • . If you do a n
eYe nt like th l. , cteete e notabook with a
pags lor ell8ry mllepoa t a nd poaition ,
whers .....ery chanOll c.n ba noled. Ha .....
permission Irom the repe.ter o wners in
wrlling. in adv.nce 01 the oPer.tion, a nd
Ilave backups 100- ~hing, IflCludi ng
people. equipment. Ind Sylltems. O........JO
II il poa.ible. Give _II people the task
01 documetlt lng )'OU. ellona. Assign •
elNnup commillee 10 help tear dowfI your
Sr-'tem a fter it is 0--. GI.. Cladl t 10 eY«y
_ write letlllf'll 01 appao;lalion to any
one you borrow Irom on the most oIlicial
atalionary you c.n 0II1! T.kelll C.edlt .nd
.11 cfl ticlem wilh . gr. ln 01 ••11. H. .... lun,
.nd good luck!

LH Ch. mM rs WB1UEO
1111 A1chwood, ' 298

Olympia WA 98502

TI>& attorney w•• fl'IOfI t help'ul, obaarvlng
tha t our pnme ot>j(lC:tlve was to proride
the ecurse arnouncar _ inlOfTnlItion and

lhal no ...........,..Iion .es coming for our
~ He conlS'ldad lhat we__ OK as
long as no armoleu<s _e placed on the
a ir broadcastlng'ace inlormation direcl
Iy. Our <SIt. w•• QIOItIQ InlO • ~ter
which waa creating. deI.y, .Ibflj l arnall ,
a nd we _ e "gflnd'ng" on the <SIll. add
Ing to the numbttr '" pul in from thoe
. a cer'a s hirt, her n. me, crea ting ••pllt
t ime and '·elapsed·tlme-to-linls h-a Hhla·
pace " lime. lor d is pla y to the annou ncer • .
The two ope rl tor. I ss lg ned the ABC-T\'
tra ilers were not to t,ansmit Information
'equesta.

The weekend bafore the race wa hal d •
I1'leet lng lor III the a mateurs who would
be partiCiPilllng. We ha nded out a cou.se
operator localion sheat. I map ahowlng
tile precise location 01 each milfl905t. In
Instruc tion ar-t, .nd a timer s'-t ..... th
the net formal. Wft ..,1 00'1II" the timing
process .nd tM nel raporting proceaa.
Then each operator wenl to hi~ loca

tion to rmoke Sure hIIshe k.- """". II
was . nd Cl\8Cked 11>& radiOS through the
repeater at th.t IociIltlon lor any dead
spots . We let thoe .asambled mullil""'"
know 01 a poa.l ble major cha nge: The
FCC S pecl., Tem por. ry Aut hority (STA)
req uested by the mara th on tas k lorce II·
lOW ing us e 01 th s 5OO·MH~ rad loa 10f t he
. &Curlty tea m ha d bIIen disapprO\led . , II
seemed th. t the . ys le m might ee use In_
lerte rence w i t~ • low-powe r relig ious T\'
st.tion.olO mil" . wlY! The ma,athon In k
lorce h.d Wash ingt on Stale Senator
Slade Gorton trying to r&'\lefse the FCC
and was scrambling lor unused Oapart
menl 01 Na tu••• Resources (fir.IIght lngl
radios es. llaCIr.U(l1n ""'" meamime. 8r.It
il worse came to WOf1;t-one of our .-.I.
would becoo,. the taeurify $}'Stem' AS II
lurned oul, the securi ly team borTowed
enougll DNR .~oa to ~ Ifle jOb. but they
did not OIIt .bOut 6 01 IhIIm back , They
we re lell on the aldew.lk by the "security"
..-,ple . or ·' Iost, • . "

The amateur we h. d . ss lgned the lask
01rid ing with Ihe ABe-T\' c a mllra truck r.
ported th a I r' lro m ABe-TV's own radiO
sys lem and II. CB radio, In the ..-Ic inlty of
the truck, wou ld m. ke the s pecial gyro
st.billzed c.mera mount go bonke rs , The
camere c.ew h.d been working two <SIylI
to tl)" to RFlilfOO/ the mount, a nd ..men I
wenl to cl\8Ck they Iootced i1 1i1t1e boOraQ
gled. We lound lhal 1M 220 Icom 3AT
didn't upselthe moun!..nd the Icom 2"T
did, only ' lighlly, ..men on high power Ind
right ne~t 10 tM mount Even tually Illot
ca"""a c._ managoaod 10 sealtfle mount
Irom the RFI e lleeta• • nd .. mounted our
mag-mounts on the other end 01 thoe trvek
and hoped lor lhe beal.

We tlOfrowed. new 29-1001Ira",,1 tra il",
lrom s loc al ae.ler.nd got il lnto poa it ion
two days b1110re tne " .....m. with 200-Amp
s efVics. We Inata lled S copier tlOfrowed
Imm another elea ler a s a backup In c. se

lhe l-mll.to-the-erld pain! , and could '"
pul someone in the pace car and on lhe
ABC-T\' trUCk? Also_ could ," put oper_

ators In the ABe-T\' "an. a t the starting
line (10 remol ely . Iart 2!> tlmera' wat cMs
al all 01 the 25 mile-marker. ), a nd In the
Thur. ton Co unty Co mmunications Cllnte r
(MedIC,I , 911, e tc,}. a nd "t here ma y be a
lew last-minute additions ... "!

The OARS Commillee designed lhe
sylltem '" would use, ta king input from
I!Y'Ilf}'QfIe we could rind, We wou ld have
lWO nel s , one on two melers and one on
220. Doth on iIl..-a llable county-wloe-co..-er .
i1011 repeater. ,.nd we would aU_te a.
s igrvnents. Thu. , the one-milepOsl 0Pflf

alor .a, on two melllB, Ifle t_ ,-I
opera lor was on 220, etc. n-. _e not
IIf'IClUQh OPflfilllor, in lhe OIympi••r... for
OUr operalor need. _ e now around eo,
wllh each operator asked 10 .upply. II.....
Ing helper.

We c.lled the nearby clubs, the Meson
County Ama teu, Ra dio Socie ty a nd the
Ra dio Club 01 Tacoma . Inc. , an d got the
needed addit iona l PIIop le. We tried to ba
la ir, While none 01 the tasks wsa "dirty,'·
some fI'ltght be coostnec to be more "gl. .....
orous " Ihan others. a nd we assigned the
"g lamorous" lasks evenly between lhe
throo el ubS

We lound lhat the 'IOIume 01 data '"
would ba collecting . a s 100 l. rOll 10 1\lIn

d ie .nd eompllfl USing a Pilperwort< ays
tem. ao we de>e lOged a ~t.. ayslem
to coll . te .nd d ,.lribute tfle <SI t• . Thi.
system e..-o/Ved Into. set 01 Radio $haCk

rt'llldeI of. acl lng as dumb t""",ln.ls driven
by one rt'llldeI of We ended up Nlth • 700
loot RS-232 run.1 1200 baud, working per
fect ly, .lthough we had lU'I -duple~ mo
demall we .-iBd thllm.

The mar a lhon lask lo rce wa nted the pc
sitions .nd tll110llS on the firs t e ight run
ners and eetected "ones to wat ch ," Thi!
meant a oout a do~en posi tions snd times
coming to tM com puter typl! t Irom the
two net •. The ne l lorma t was carerully d&
signed to mlnlmino repeating dsta a nd
.es • nea,-«>p'f 01 the Na ..-y MARS lor·
mal. It dollornanded Ihat i1 fter each poallion
and lime wes reported, the..-t conlrol ec
kllOWl«lg&d II\lII p;eee 01 Inlormation. II
wort<fId pert-=Uy.

ABC-T\' . a a IlaYlng • conaldief.bIe 1m.

pact on lhe information the mar.l_t.8I<
lorce w.ntfld US to prt>'o'ide Ind I WI ' ha...
ing some """...atlons a bOut tfle legality
01 our plana. Would we be de f.CIO .-.
re porter. ? 1called the Engl near~ n-Charge

01 tM sa."le FCC fie ld o Ulce who ,.
terred lhe question to a n a llorney In the
Per. ona l Rsd io Section in Wash ington,
D.C., a nd we had. 3-wa y conle re nc" call.

OLYMPIC TRIUMPH

When Ihe us Olympic Committee I I>
leetlld Olympia, Wash ingt on, to be the
site ot the US Olympic Women's Mara·
U>on Trials on May 12th , 1984, Ihe local
amat"",. radio club , ttle Olympia Ama teur
Radio Societ y ,OARS), c reatOl(l • commit
I.. to Interlace willi the task loree run
nIng the mafalhon. As ehalflnan 01 ttlls
C(lI'l'N'Ilillee. I found this assignment quite
d,lIoc:ull for _al tNSOf\S. Our joll was
to 1U<;h rile ma<athon ..... loru about
......., ........,iQ's utility in Itlis 'und of en
dNVOI', l ind out ......., they *OUkl need.
erN ' e I s tructurll to prO'W'kle the serrices
<eq...ned. and direct what_ eomm...nif;;ll
l ,ona ellort ....as~, The Women's
Ma••thon Task Force wU dIvided Into
about "Ileen oommill_. and gelling
111_ to undefsland our unlqlHl c ommuni·

cations capabilities was '""Y difficull .
The task terce's assessment was thai

Ihere mlOtl l be 100,000 people trying to
vie,.. 1M event. and they did their pl anning
on thaI basis. Olympia Is. relali"ely small
town a nd tre-e was no way tOOk people
COUld 100 the finish or eY&n He the last
few mil" 01 tile 'ace. TI>& task 10lCe also
did nol know wl'lat _ts they wou ld host
foo- tM ruflfW"S prior to and aller the rICe
itself, wl\llt demancls lhe media would
rmoke of them, how mueI'l WPPOrt they
eoukl get from tile comrtlUm ly, how they
wou'd I\lIndle traffic _. . 111&0. a••lgnment
wa. lnered ible.

Alter a grut """I 01 . tudy, the rmor.·
thon la sk force d i.ector, delermined tl\llt
their greilltest need lor 0ItI" MrViC<l'l would
De during the race iteU, to prCl\llde to the
r.ce announce< a nd to the "arlous mlldia
Ihe position a nd time Inform.tlon on the
progress 01 the rece. \'Ne might also ha"l1
been assigned course security duty, but
the US Olympic Commltlee was sending a
SOl).MHz Motorola sy. tem with 40 hand·
helds and. baSIl stauco 01 the type to be
used during Ille summer Olympic • . This
Motoo-ol. s r-'Iem and lhe Slate Patrol,
Sher''',and City Police .ylItem. would De
the llaCkllQne 0 1111&0. securIty .ylItem.)

I"" ,ally , we p1i1lnned to proride position
and -. ph ts W (lIme . Ince the 'ace began)
for the race announcer and recorde pee
ple a t NCh milfl905l of lhe 262-mlle
courae. Tllat would have ~nt 2!> ham.
and Umers on lhe cou.se, plu. ne l c0n

trols It the Ilnlsh line. That was easy.
How&'\lef, I le w weeks before the _ nt we
we re asked if we could enla rge Ihe sr-'tem
to alSO prO\llde Intorma tlon Irom 112-mile
pol nta, h om the the m ld·race polnl, from

1 1

AWARDS
MT. DAVIS DXPEDITION

The Somerset eo...fy Amaleur Radio
Club will sponsor n. third .ronual DXpedi
lion 10 the highesl point in Pennsyt".nia.
loll. D.yjs , lrom Augus t ofth . t t 400 EDST 10
August 5th a t t 400 EOST.
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Frequanclaa . ", tl>& upper 2!> kHz on lhe
Gener.1ponion oI llle bancJs and ON In the
NO\IIce ponion, ..... th 80 metllfl being u ged

a fter nlghtf. 1I and .010 meters du.lng the <Sly.
Eech contact wishing to rece;"II. bea lll itul
certlllc.te muat send a 4v. "x 9" or larger

envelope, S8nd to: Bo~ 468, Somerset PA
tSS01.

JERSEY SHORE ARS
The J6<aey Shore Amateur Radio Societywi' oper. te KF2T . 1 lha ()r-l,ter Creek N

Nuc:Iear <*watong St.tiOn bet so , 10t00Z
Sa!U"dBy,~ ... and 1eooz~. Iu;
gust ~ Phona operationa wi. be ..- 3930,

1710, '.cvo. 21270. and 28570 kHz. ONINor
Il;e.Ted'lJO kHz lrom lower band edges, VHF

on 1"6.58, RTTY on 3640, 7'000, and 14000. A
s pecial photo OSL la . "ai iable 1<;0" .n SASE to
JSARS, 619 11th AWlrlUII, Sooth Belmar NJ
07719.

THE BIRTHDAY BEAR
The Bemidli Amet_ Radio C11Al. using

!he c.all KC» '-U, wi" be ...... '. ' ... ' ...a ling
$fnOl<8y !he a--. birthday III !he home gf

Paul Bunyan and BaDe tile Blue Ox on Iu;

Il'* 11trI and 12m, !rom 1otOOZ to 22OQZ. Clp

... Iing fnlQuenc:;e& wiR be 10 kHz lCl !rom
tile Il:Jwe' edge of lha <*wak:laaa lft:!n&
banda on 20, «l, anCl llO ....arL To l'flC8Mla

apecial tfi.color ce-trlbte. SII'Id ilU\ SASE.
aize 9" )( 1Z', 10 BemidliAmat_ Radio Club.
PO Boll 524, Bemidji MN 56601 .

PARAMUS NJ
The IlIIrgen Amateur Radio Associa tion



MCROWAVE PREAMPUFIERS
Amplre 1690N:

- 1.6 10 1.8 GHz
. 25 dB gain
. 3.0 d B noise figure
• N connectors standard
• Use on GOES & METEOSAT systems

Amplre 2001 :
. 2.0 to 2.6 GHz
. 20 dB gain
. 3.5 dB noise f igure
• BNC connectors stand ard
• DC & RF cables inc lud ed
e Use with microwave TV converters

Amplre 1690N ", '139"
Amplre 2001 .. "" , ,1129· '
Amplre 2001N , , '149","
Shipping : USA "2* Foreign '10"

IlIIlIIIrYIca~
3110 Evelyn Street .-301{;

Ro seville, MN 5511 3
612-636--9469

2790 0ST-142
Fr~~ 5'.95 Mob. Quid Charq. Cab/I!

5T.222 HIT (220 mH,) •. . . '289
5T·442 HIT (440 mH,) ... • ' 299
L5·202 (2·M FM/55B·H /TI '239

I I
~~ 2790 0

FM.40n (220 mH').••• . .. '339
FM·6033 16·Meters) ... • •• ' 289
FM·70n (440 mH, '339

fREE U'5 Br ow.. Shipp i"",·A"" 5 1.65 fo r COD
... .C. Ru . Add. ' "1 "/. SOI~f Ta.. So r. .. No Cord, .

WILliAMSM~::~;o~~;;S
600 LAKED ALE ROAD, DEPT. C

COLFAX, N.C. Z7US
91' 993· 588 1 Noon to 10 P.M. EST

--New e><PlInded 8 >< 24 for""'l with two plollu'lg
maps and data on hurricanes covering the

ATlantic, Gulf and Pacific Coastl.

UMITED QUANTITY
Send for your copy before the storms begin.

PleaH Send SELF AD DRESSED
STAM PED ENVELO PE

wit h 4()c: return postage to:
H URRICAN E CH ART

P.O . BO X IOI-WW
Eas t Millon, MA 02186

To aswre a cop; ioc-t the 61"" H. Clt>MTvaTOO')i Wg t/wr
Club at Ttw ..meaddrlNl . Dun_oniII SS.OOpn ye• .

. !.!.V M
&r..q~ SEND FOR YOUR

~~• ., FREE COPY OF

~"'- THE 1984
BLUE HILL OBSERVATORY
HURRIC ANE TRACKING CH ART

WA9TDO._ .....
"" ',..'-' .'.Q-.

S .'tice

L eM Price

" Choices of coklred e-d
.'ock

Send SASE for IafTlP5es &
ordellng .,formatJon

__Co.

315 South Ctllig PI.
w'**'cl, L 8014a

$20.00/1000

this ~lication
is available in
microform

Univers it y Microfilms International

300 Nonn zeee Road 1S Bedlo.d Flo",
Dept PA Dept. PA
An n Arbor. lA l 48 106 l ondon, WC,R 4EJ
U,S A EnOliind

--- --------

Ord.r by Mall
or Telephone

73 does not keep subscrip
tion records on the premises,
therefore calling us only
adds time and doesn't solve
the problem.

Please send a description
of the problem and your
most recent address label to:

73= =
Subscription Dept.
PO Box 931
F.rmlngda~ NY 11737

ITS
INCRmlBLEl

Master code or upgrade in a matter of days ,
Code Quick is a unique breakt hroush
which SimplIfies learnins MorN! Code.
Instead of a confusing maze of dit s and
dahs, each letter 'NiIl magicalJy~ to call
out its own name! Stop tonuring yourseif'
Your amazing kit containing 5 poIIoIln'
packed c_lIes, viMJal breakthrough
cards and original manual is only $39.95!
Send cneck or money order today to
WHEElER APPUED RESEARCH LAB,
P.O. 801< 3261, City of Industry, CA 91744.
A5k for Code QUKk _103, California
re..odents IIdd 6" saIn tal<.

O ne User Comme nl.:
MFirll new Idea in code study and the darn
thing work.' So much fun you don't realize
how much you're learning:

M ,S. Greneda, Miss,

Hundred. of sati.ftt!d customer. !
YOUCarl't low' Folow each simple step.You
mull succHd or return the kit lor a fotal
immediafe refund!

WARe for FT·101/901
Mode rnize any model 01 the orig inal FT·10 1
senes by addtng , If three w AFIe bands l or
FIX and TXI
" Use 10 MHz now; be ready lor the others.
" Inc rease resa le value 01 your rig ,
• Easy Install ation, datai led Instructions.
• Includes all crystals, relays, etc.
• Tested, fool-proof design lor all but 'ZD,
FT-101 WARC Kit .AN ••• ", •• . ONLY $25.
FT·901 WARC Kit _"" (30M only) ONLY $10.
Shipping S3 (Air $5). Florida sales tax 5% .

ao FOX TANGO - TO BE SUREI

~
For other great Yaesu mod ifications
get the top-rated FT Newsletter,
Still only sa per calendar year (US),
$S Canada, $12 Overseas.

FOX TANGO CORPORATION
8o.15N4S , W. Palm Beech, FL~16

'" lH l305) 68:l.9S81
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NEW PRODUCTS

wi" opeoate KZTM hom 15lXlZ to 2400Z m
~ 18-19 to ceIlItIrat.1hlI clu:fll 21st .....
-..,..F~ 7.235., 14275. 21.375
28..675. 146.520. NooIce: 7.125. Cert,licat. tor
Ierge SASE rei 0Sl .... K2UFM. 31~
Drto.e, Hihdale "'l 07&42.

WAG AWARD
The WOI'ked All GAAC 0< WAG award Is

liNen tree to any . matflUrofadio operalor who
can lIubmit written oonl irmation lOSL e.rdIIl
01 at least one two-way contact wi th aech 01
'-'tv l20l or more membela 01 the Gabilan
Amateur Radio Club lGARCI. The . wanl oon
llillts 01 an alt'Klive cer1ificat. lIUitabie 'or

"""j"l1 rei ore bulb of 1reaIl1cJc:.I'YiJrO'M>
lJIIf1i1c. Contacta may be m8da on .,.., t.nd 01

moda 01 eo'tJillatiorl 01 these.

The Gallilan Amateur Radio C!lA) wU

fotnjad In 1979 and araws its "e"blltllhlp

FIELD-STRENGTH PLUG·IN
ELEMENT FROM BIRD

ELECTRONIC CORPORATION
The latest addition to tha nsortment 0'

plu ll·ln elemenu lor Bird Elec troniC Cor.
poraucn directional wi ttmete'l II .n u·
t'emely Sllnsiliva relative lialchtrllnglh
element. Modal 4030 expands the usalul·
nass 0' Thfullna™ "ll1mat8fll by halpj"ll
opt,mize the fl(1,alad sillnal of Iny tran-.
mitter Irom 2 10 1000 104 Hz.

It III any to incf" sa the rNCll of !)ul!
nass 0< ptrlOl'l8t tranecelvers Ind 10
exte<lCl the fIInge 01 HTs by tuning. adlust·
inll. and poeitioning antennn 10< m• • I.

hom IhlI _ turrOtJ'dng Gilroy CA Thia in
~ Cit.,. in the Santa Clara, San 8enOto.
Santa Cruz, IIId Monterey CcuIIy__ suc:h

U salina&. HoIIlst., Morgan HII. CUU'eMlle.
and San Juan Baut,sta The _ I.,. on IhlI

fringe 01 Silicon Valley. IIOUI.h 01 IhlI San
FrantltCO Bay. but its primaIy ltw:luIIlry i$

al1iCUlture. incloong IhlI growlng and pr0

cessing 01 ga~ic. The city of Gilroy sponsors
an annual Ga~lc Festival, and this award is in
keepjng with that spjrlt.

Awaro lIUbmIulons should be ll8n1 to the
GARC Secral..-,. PO BID. 2178, "'Iroy CA
95021-2178. 0Sl C8I'da will be returned only

if *'XOf4*'led I7f sufficient retOOl postage.
Foracurrerc roster 01 GARC~II, send

an SASE to "" Got.AC s.crataty al lila ad
<h$$ ghen~ To be 'IIIlid'or Il'liS t'QId,
statKlnll must be lTe,mll 01 GARC at IhlI
lime 01 lila contact, but ..-t not be mern
bera at IhlIlime 01 ttlt award lIUbmIuion.

mum mater indicalion on the I'oOllt wan·
matflf.

Modal 4030 employs modern ercee
band circuitry Instead of tha hig hly reec
uve resonant networkS 01 mQflt I leld·
strength meters, The element consists 0'
a ' le~ lble receiving antennl. I slng la hlgn.
pass network, .nd • vllflabl8-9'ln rf .mpl~
fifl<lClaltclor. A battery.48v1ng f..h.... hlfnB

~nlng oft wtIan the " ......"t .. ramcwed
frem the ..Ittmet•.

Typically full-scala dellection Is ee
tained 'rom. on.Watt ON _rca at 150
104Hz tr'lrough • QlIartflf·.......ntenna 8
'eel dist.nt. Dynamic range III at lealll 30
dB.•nd battery lile is 100 hours 0< more,

ABC RADIO CLUB
The AmatllU"S tor Better Camu1ications

IABCl Radio ClIb 01 '0 II e" Ilinois -.II op
eral. KA9KOL on Aul/USt 18-111. 1!lll4. hom
17002 to 2XXlZ ill the llile of Urdanfest 84.
UndenhurIIt, a notlhem nlinois oomrnunitv
and pan 01 the llII.teway 10 lhe lakes region,
will oeIabrate its IMlXlI'id aooual communl1y
festival, Look for KA9KOL on 7.240 to 7.2~
anG'or 14.280 10 14.265, OSL SASE to T8ITY
Drews KA9KOL 37326 "I , Fairview W 1.8ne.
l.8ka Villa IL 60047,

SPACE DAY '84
The Cascades Amat_ Radio SodaIy

lCARSl. In ~ion with IhlI Micl1iglIn
5I*:1f Canter in Jad<aOn, MIchigan, is oller·
Inll • sr-e~ eert,flC;l.ta 10 all stations

who """" waecsa dI6ing sr-e Day actM
tiaa. Look fOl weecsa on 3.900, 7.235.,
14.285. 21.3llO. and 28.510 It.rti"ll at 0000

For ' u,t her in 'ormatlon, contact Bird
EI.ctrortlc CorporatlOft, 30303 Auror.
~d. CI."".ftd (Solonl OH""'39. Reader
Servlca number .77.

MCM ELECTRONICS
1984 CATALOG

MCM Electroniocll. Cantanrllla. Ohio. •
parts .nd .cca-ason.. distributo< 10 the
alectronlCs in<lustry. has publisl>a<l thal'
1964 Cltalog,

Tha 12()·page cltalog conta ins mors
thin •.500 parts and accen ories. Fea·
tu'fIll ars over 500 new Items. Including In
upandflll line 01 computer parts. ne..
styli. In<l video parts. Alao included are I
.- llna of magnalrons 10< microwa_
O'W..-o __ir. new tesl toQuipmant such .,
tl'l' T.nm. 2f).MHz du.Hrac. OSI:!IIQo

1ICOQt, and • large MHlCtton of J.pa.
aemiconduclors.

For a frae copy Ollhe 1\184 MCM cata·
log. c.1I tol' free (8OO~3-4330 (in Ohio,
call (800,162-4315). Fo< more inlo<mation.
contac t MCM EI.clrofllC., 858 E. Con·
l/"" Plr~ Dr., C."t.rvlll. OH .501511,
(513)-434·0031. Reader Serv ice number
eeo.

HO.aggg ULTRAPRO
CWKEYBOARD

The HD-8999 UUraPro ON Keyboard. r.
centty da'valopad t1y Heath Company. Is a
thi.d """"ation of coda computers. A
~-ch.racler typa-anead buller parmits
Iyplng Ialler than the keyboa'd ill send
ing. Ten v.riable-Ienllth bullers elimin.te
wute when storing taxI. Messages stored
in the butters can be comp llflll, corrected,
or tr.nsmltted with no more than thrM!

GMT August 18 through 1700 August 111, A
Oilt-dollarcontrtbutlon is asked to 0l1'Illl" COSl

of poalage ..-.:lme........ '/01100 intor·
mallon arw:l Stoo to CARS.~ o.y ~.

PO BID. 512, J-xson Mt 49204.

FOX RIVER RADIO LEAGUE
The Fo~ Rj_ RadIo laague will be oper.t.

ing a speclal-eYen\ station to cejebo'ata thl!
FRRL's 60th yea' 0' oontlnuous operat ion.
The FRRL will be operating lrom the Kana
County Falrgrounds. 51. Charles. IllnoiS. on
A.lJl1.JBt 26. 1!lll4. lrem 8 am ..uil 4 pm (COl)
uaing the FRRL eaJlalOn 'MlCCQ. Sl'OQMled
1feQuenc;ea_ 10kHzuphomllla~ por.

~ 01 lha Generak:lass~ t.'dI on
"Cl. 20, arw:l15 met...

For a eert,flC;l.ta or QSl, send )00.1' 0Sl
and an SASE to: Fox~ Radio t"",.., PO
BID. 443, A.....".. 'Le0507,

k.ystrokes. A laroe, 'ou,.<jillit LEO display
Indicates many lunctiOnS: spaad. 10'C'
ing. weighllng.....1.1 number, remaining
massage--ch"lctar spaca. input erro<.
tuna mode, sidetona onIoff . kfly(:llck. and
Ind,Yidu-a1 bullflf llfOtaction. An lHeg
mant bar grap/l Indle.les fullnna of lhe
typa-ahead bullM, UltraPro par_I...
e.n be sat Irom the keyboard,.nd ballary
backup 01 the CMOS memory relains bull·
er contents and lasl .... sflll p.f.mat...
Sl'lOUld power laU 01 the keyboard be turned
011. ThrM! ditferenl four· leYel cece-prac
lice mod es aft built In. u are turn-on en.
cui t dlal/noaticl, a sldetona osc illator,
Ind a speaker.

For mora "'tails on Heath's HD-8999 UI·
tr.Pro CW Keyboard, sand '0< the lat..l .
Ir.. tOol-paoe Heathk't catalog. W.ite to
HUI" Compllfty. Oapt. 150-355. s.tflon
H.ttx>r MI .1lO22. In canada it. 10
Hutfl Compan,. I02() I,linglon A .
Oap'. 3100. 7orot110. Onl.rlo 1J8Z 5Z3,
Raaaer Sarvica number .79,

TELEX/HY·GAIN ANNOUNCES
HOT LINE

Minne.polis-TaluIHy·Gain has in·
stalled a toll·".. customer·service hot
li na 10< .m.t....H.dio products. In the
cont inenta l US. the number is~
5652. In M'fIfMtBOl• . the 0'MIfTII:lar to di.l il
(612)-667·5528. ca lls ..ill be a«eol""
during normal bus iness I'IOUrs. Monday
thrOUllh FrkSa,. 8:011 am to 5:011 pm, cenlral
t ,ma.

The company st.tflll thaI tna IOII·I'M!
number is gOOd only lor calls conceminl/
.mateur·radio p'oduCls, The purpose 01
the service Is 10 nsist amatauls with
p'oduc t selections and to help answe,
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Ten·Tec ·s Centul)l122 C W trensce/illl r.

The TTC300 touchtone remole-conlrol board from Spec/rum CommuniCldlOff$ Corp.

nC300 TOUCHTONETM
REMOTE-CONTROL BOARD

The aSK 1500 comes as e 2-unlt set,
color-c;oordinated to match most popula r
aSK transceivers. The two uni ts furnished
are the rl'switchl ng uni t which mounts out
of sight beh ind your operating deak, arK!
the power supp lylcontrol unit wh ich Is
placed et your operat ing position. Aft e, Ill
etenencn. the,e ls only one control asso
c iated with the 15OO-the on/all switch.

For further Information, con taci Design
Electronics Ohio. 4925 South Hamil/on
Aoed, Groveport QH 43125. or call Ra lph
Aicken at (614f81J8~2!j 7. Reeoe' SlIfVlce
number 478.

The Spectrum CommunlCll tions Corpo
rat ion TTC300 Is a new DTMF (touchlone)
controll er board which provides remote
DTMF conl,o l of virtually any onloll rene
tion via a rad io or any type 01 link wi th au
dio output (SUch as wl' e line or phone line).
Typica l app lications Include remote con
trol o f rcncuees at a repeater si te 01 any
loc ation with a rad io line, and Industrial
con trOls at plant s. pipelines, and cc n
structlon sites. et c,

The ccntrcner Includes the foHowing
feat ures,
• new high-{lulli ity crystat-ccntrouec ee

coder IC, with high immunity to l a lsing
• decodes ell 16 digi ts
. 3 onloll functions per main ca rd: ex
pands to any number 01 lunctions with ex·
panslon cards
• fie ld p,og,ammable via plug·in Coded

cards
. 3 lat ched on/orr oulpulS. 4 pu lsed ou t·
puts. 0 ' a comblnal lon I hereol
• t ransistor switch outputs can directly
tr igger scne-stete ci,cultry or relays, etc.,
for any type of control l unct lon
• can be interfaCed to microprocessor
cont rol lers
elcw-power-ccnsumptlon CMOS tech
nol ogy; s-v-cc Input

For more in formation, coniact Spec
trum Communlcetlr)n$ Corp., 7055 w. Ger.
mantown Pk" Norristown PA 1940"'1616;
1215}-63l-l 710; telex 846-2/7. Reader Ser
. Ica number 481.

- fC.....r}l •,

the patt ern or character of the tr ansmi tt ed
wavelorm, nor coee It produce any TVI or
electron ic garllage over the rest o f the
spect rum. It will not change the quailly 01
t ~e signal t ha t your aSK transceiver and
linear amplilier produc e; it only switches
your rf and does nOI a ltel 11.

-- -• •.- - -- -••)•
r

•

trot panel plus a recetver-une protect ion
c ircuit which prevents damege to tha
I ront end 01 eene-stete aSK tra nsce ivers
due to t he pras ance 01high.power rl l ields
(SUch as muttl-ccnteat operati ons or nellr·
by amateurs running high power).

Installation 01 the 1500 does not change

que8l ions about appli cat ion s or Ins tall a·
tlons. The toll·frlffl eeotce is euecuve im·
mediate ly.

For more Information, contact Telex
Communications. me; 9600 Aldrich Ave,
So., Mlnnaspolis MN M420; (612;.884-4051;
lelex, 29-7053.

Ten.Toc has announced the Century122,
a &-band CW t ransce iver, P'emlered at
Dayton. the new rig was scneduied for
product ion in JUly. A worthy successor to
the popular Cen turyl21, the Cenluryl22
fills the nood for a feliable, low·power, no
frills yet etlocllve HF CW transceiver.

For more Information. contac t Ten· T"",
Inc., Highway 411 E., Seviervil le TN 37862;
(615f453·7172.

Design Electron ics anlo has announced
the Int roduction 01 the a SK 1500, an all·
solld,slale, Amerl can·made TIA switch
w~ lch use. state-of-the-art hlgh,power pin
d iodes for ultra·last silent swit ch ing. The
install ation 01 the a SK 1500 betwlllln a
aSK jlull break.in) transceiver and any lin·
ear amplilier jincluding home·b,ew) al·
lows tull b reak·in a SK CW operallon at
the 1500·Watt power level. In addition, It
also allows the operation 01 hlgh·powar
AMTOA with any ampll tler.

Since the aSK 1500 uses pin diodes In·
stead 01vacuum rel ays. Its operation Is to
tally silent. rnereneucn ,equlres no rncct
t icatl ons to el the, you' a SK trenecelver or
you' ampli lier. Becau se 01 lis broadband
design. the 1500 will operate Irom 1,8 MHz
to 30 MHz wit hout any additional switches
or cont rols to adjust.

The external a SK TlR switch has Vlf l u·
ally no Insart lon loss on reeerve and does
not degra de me tre nt-end perlormance o f
any t ransceiver. Guarantaed inseft ion
lOss Is less man 0,6 dB and Iyp ical Inser·
lion loss is 0.25 dB,

The aSK 1500 Includes at no axtra cost
a custom-desi gn<ld powel supply and con-

CENTURYf22
CW TRANSCEIVER

DESIGN ELECTRONICS OHIO
TIR SWITCH

,,7ge
$1.59

101$3.89
10155.89
.. 51.79...
31$1,00

10151 99
$2.95
51 .79

' 01$2.15
13.00
$1.25
$1 .25
$3-00

... 41 2

14 95
51.55/11 .

Call (305) 893-3924

RG8U·20 It " PL·25g ea.end
RG21 4U dDI silve, st uatd . 50 o~m

BELDEN COIX In 100 II. roll'
AGSSU 119201. . , ... . . , . . . . ,511.95
Grounding ,t..p, h••vy duly lubul.. br.kl
3/18 In. tlnn..t t:opJMr . , 10$11t.
3/8 In. IInned copper , . .. , . . . . ,3OCfft.

FREE CATALOG
COD . dd 52.00_FlA. Rn. • dd 5'10 5.1., Tu

CONNECTORS MADE IN USA
Ampneno l PI·259
PL·~9 Tef lonlSilver ... , ., .
PL,259 pusn-on adapte. sne ll
PL259 & 50·239 ,
Double Male Connecter
PL·25B DouD'e Fema le Connector
'fl palen cord wlRCA type p lugs eacn end
Reducer UG·175 or 176 .
UG·255 (PL·259 to BNCI '
EIDow (M3591.
F59A (TV typel ,
UG 21 DIU "mphenol Type N Male lor RGB
BNC UG66CIU. ma'e .
31'6 ,nc h M I ~ e PluO lor Co llins etc
UG273 BNC to PL·259

LOW LOSS FO AM DiElECTRIC
RG8X 95'10 Shield $1 4.95/100 it. Of 17f/1t.
RG59IU 70'10 copper b'a ld 9cJ1t .
RG8U 80'10 sn.eld, . 1Bc1ff.
RG508U 80'10 sh'eld , ll7~1I.
RG58U 95% s~,el d.. . 10$111.
AG59U 100% loil sh ield, TV Iype lOC1ft.
AGBU 97'10 sn,eld 11 ga. lequov. Bel den 8214) .. 31 ~ft
Hea.y Duty AOlor Cab le 2·16 ga. 6-20 gao , . 36c1ft.
Rotor Cable e-cce. 2·18 gao 6-22 ga .. , 19c11t. Orders under $30.00 add 52,00

Connectors-shipping 10% add'l, $3.00 minimum
Cable-Shipping $3.00 per 100 It.

12240 NE 14th Ave., Dept. 73 , No. MIamI, FL 33161

~NEMAL ELECTRONICS~
Nvv;1 , COAXIAL CABLE SALE

",- ,'N'l\ ':~~I\ ~ !If;1, !
~'I.\' "N '" v, ~

. '"~\~\'" Q~'\ ?
~~~\,~0c;, ",~~0 ~\~Q, .s..
Jv0'AN~~~,~'

POLYETHYlENE DIELECTRIC
RG59/U mil spec 96';' sh ield 14CII I.
RG213 nonconlaminatlng 95% shei ld m,' spec. 3kJ1t.
RGI741U muspec. 96% Sh.eld , ." 10cllt.
AGl l U 96% s~,eld. 75·ohm mil spec, 2SC/l t.
RG8U 96'10 snield. m,1 spec $29.951100 It. Of 3Ullt.
RG6A1U double snle ld. 75-ohm , ,2SC/I I.
RG58AU stranded mi l spec , 1 2~1t.

RG58 mil spec, 96'10 Shield ., . , . 1 1~1t

An t e n n a
De sign
Soft wa re

Ol'·OL ES. VERT IC AL S . QUAO$ . LOOP$
~EED LINE LENa THS . LOSSES ~ S WR
PRO PASAT IO N ~ OES ISN oF> Co ~PO NENT S

• ~UCH ~ORE. F OR NOV ICE ~ E XPERT .
COVI! II I1 HF - UHP . AP"LI! II" AND 11 .

» APPLE USERS «

. I' .~~ ~n .~ k or ". 0.
INC LUDES DIS~ . MANUA L ~ POSTAgE

S~lth Soft war e S,ste'5
37 67 Cold SprIng Cr eamery Rd.

Dovlestmm. PA 18901

26 PROGRAMS BYK3LF TO HELP DESI GN
AND TUN E YOUR ANTE NNA ~ ~EE D LINES

~MULTI-BAND SLOPERS
A~IIO ' D'POlU l UWT£D-lINCf ANT£NNiUI

OIot,, _ _ liWmoI><.oI Wi__ 1._......, .
.IOY ""","' e'G-I IClNA< .....,,, A"_n. ".0'.""""'" .
_ _ R ·eo u ••,_•• e ' · f ill IYAS l e",II!. . D·H , , 251'.'"l" '" , i.I..lil . V .lf
'0 11 " . Co.. ,.,. ,.",.« 0••.~ , , . " ..
• aA"O8I.OPf-R·' ,10,' 10. .. 20 I, . I'!I" •• ·'"O,tO, 'o.. 60 11 .
2·" '100010 . .. If 30 M
n .•..., -=:•. """.~ 0P0Lf! ·'00 IIv"'O.. "' ttll ,00"_ '"
, ... ..., YRA. OII'OI.e · 160, 10, 0010 , ."'''.lO'oii I"~
2·" .. . . .. . IO. ' OM tlI ". M ' i ••

•• • A"" ,"'- 0010 $0 IOUO"," . 1 ••
,e"" ...se ,.........,..... ,.... I..... .. .

W O'NN A N1I N NAS .'.". ..
eox 393·S MY, 1'1l0 SPl CT. u, 60056
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73 INTERNATIONAL
laration of II CI.iI Emergency waS immi·
nent. At 0345 the CD warning siren system
begsn sounding, but e""," th is syst em
was a ffected by fl ood ing; only four of the
sevlln sirens we'e operational. Added to
that, only one of the three local rad io ete
lions remained on the all after the cecre
rati on of l hll llmllfoency, the othllr two su/·
ferlng wat er damage to studio transmitter
cables.

Thelllillptlone call-oul 01 AAEC person
nel to man CD HQ was thwarted becauu
the flood ing also had allected someo! tile
telephone circuits , Only two operators
we,e contacted by telephone. Attar the
warning sirens had sounded, some AREC
operators came up on tile Invll.carglll 680
repeater and we 'll directed 10 CD HQ for
dut ies. Around 0415, S8ve.sl AREC oper·
ators had ar rived at CD hlladquarle,s, and
all report ed having to tah numerous de
tours to get to the headquarters build ing
In the center of the city. Reports were be
Ing received through the 680 repeater 0'
operators avall eble but unable to cross
the flood waters to get to the central c ity,
so the commun ications cen te r had to
make the best use of the live operators
avail able and hope that others would
eventuall y somehow f ind a way to head
querters.

By around 0430, a small number of the
CO HQ operatloos staff and eme rgency
l ia ison officers had ..rived and the opera·
tlon 0' CD HQ was under way. A Civil De
fense vehicle with S radio operator was
dispa tched to check the extent of the
f lood ing, and In'ormation from this recon
naissance and the Emergency servrce Ie
ports Indicated a very serious llood ing en
uatlon throughout the entire city area.

People evacu ated so far were localed
and cared l or In a wellare center oppoa lle
CO HQ, so no ccmmumcancoe were re
quired to that post. Regular situation
reports were being received over the CO
communications net on 149 MHz, and a
steady flow 01 reports cootlnued until
about 1000 hours when It was reported
that an evacuation was to lake place In
the suburban area 01 Grasmere. A radio
link was sel up with Ihe well are cen ter at
Collingwood SChool, where the evacuees
Irom Grasmere would be taken.

While ell this activity was continuing In
In.....rcargill. t he surrounding towns and
areas In western Soulhland were experi
enci ng Severe llooding and residents
were being evacuated. The Invercargill
680 repeater was used as a link between
these areas and CO regional HQ. and the
AREC communications vehicle was set up
at CO HQ to provide ground·ta-alr commu
nications IOf the two Air Force Iroquois
helicopters being sent by the Air Force to
participate In rescue operations with the
two ciVilian helicopters already operating.

About 1400 hours, all hell brol<.e loose
as the flood banks on the Waihopal River
broke and torrents of water engulled the
northern part 01 the cily, the Nort h Road
Industrial area, and the South Grasmere
res idential area. Wi th in 30 minutes the
water was six to eight Ieet deep, coverlng
th is lalge area 0 ' the city, and the Colling
wood School welfare ce nter wa s nOw cut
off Irom the rest of the city.

Beceuse of Increased !adlo tratlic, a
spare portable VHF set was dispatched to
the Collingwood cent8f by 4WD vehicle,
and a CD rescue squad was sent to assist
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In the Grasmere-Coilingwood area. The
4WO vehicle and operator afTived at 0;M11ng

wood almost an hour later, afte r detouring
through Olalara, West Plains, and across
country, aller many extra miles, when In
normal circumstances the Journey would
have only been about 15 minutes . ShOrtly
after the arriva l of the operator at Coiling·
wood, the number of evacuees exceeded
300 and a declaioo was made to try to
mo..... these people to a welfare cente r es
tab lished at the Hostel of t he Boys High
School. A convoy of Army trucks was to be
used 'or this transport task, as the only
sui table route wa s by North Road and th ia
was covered by 'our to live Ieet 01 water,

A civilian rad io operator and a VHF set
were suppl ied to the Boys High School
welfare center, as It- ere was stili a short
age of AREC operators at HQ and by now
(1530 houra) the entire city was cut ofl by
flood water trc m the reat 01 the COllntry.
RadiO I1'lf!ssages I rom the two wellare
canters , f rom the reacue sqllads, and ' rom
a rescue jet boat kept tha HQ operators
extremely busy. Messages were being
wrttten on any piece of paper as the sup
ply 01 message pads had run out and the re
was no time to go looking 'or more. About
this ttrne , the rad io log became the com
municat ions cen ter's record 0 ' many 01
the messages sent and received. AI! mes
sages were unregistered beceuae of tha
staff shortage, and ea most messages re·
qu lled lite-saving acti on, prompt handli ng
was essential. For many 01the messages,
It was quick el for the op&rator to gal the
addressee of the message to the radio
then Immediate action and reply l o llowed,
with only Me' details being recorded In
the log ,

Around 1600 hOUrS, the Iraquola heli
copters arri ved and became operationa l
and Joined the two commercial helicop
ters in rescues at Grasmera, Communica
tion with these alrcralt was on t19.1 MHz,
and this operation l ull y occupied one HQ
AREC operator.

At 1700 hours, flood waters In the south
01 the city had dropped enough to allow
some replacement AREC operators to re
port to HQ, and these opefators were llSed
to lelieve some of the HQ operators who
had been on duty lor over 12 hours. The
emergency operations cont inued Into Ffl·
day nigh t, It being nocessary for an Ira
quote rescue even at 0058 Saturday morn
ing . The four airc raft raturned to fUll air
opefat lons again at 0600 hours.

Whil e the sou th city floodwaters were
subsiding during Friday even ing , tnose in
the north and west were stili r ising. evec
llat ions cont inued In these areas through·
out the nigh t and Into the early hours Of
Saturday morning, At 0600 hours, Satur·
day, 28 January. a volunteer Afmy-tralned
rad io operator, now a civil ian, arrived to
operate the ground-ta-alr ccmrnontca
t ions. He remained at th is set until the
n&xt Tuesday. January 31, and did an ex
cenerc lob. At 0700 hours, a request was
received 'rom the airport conner towef to
change f requency to 118,1 MHz, and as
well as ground·ta-alr communications, CD
HQ kept In touch with tha airport as the
water level rose there until eventua lly the
tower operator had to be evacuated, the
airport now being complel&ly flooded.

Communications continued al ong
these lines for the next lew de ys, stili with
24-hOllr operation, Operators were now
more p l&ntilul, wit h the return o f AREC
members 'rom holiday, and a mOfe civl.

lized shi ft system could be Introduced.
Messages had now changed Irom rescue
to wel l are-type communications. but the
vctume had reduced only slightly.

TueSday, January 31, at 0600 hours,
afte r 100 hOurs 0' cont inuous operat ion,
tha em&rgency was over and It seemed as
though we could pack up, whan the con
tro ller requested 10 hand-helds and coer
ators to accompany the Ci ty Hea lth, erec
trical, and Building Inspect ion teams who
were examining the evacuated homes to
declare them lit for habitation again.
These teams had a vital need 10f commu
nicat ions to coordinate their activities
and to prov ide the In'ormatlon C&nter
with dela ils so the resld&nts conc&rned
could be kept Inl ormed. Most of the
evacuated homes had been under si x to
eight teet 01 water and, to compllcale mat·
ters, nearly a ll had been 'ouled by sewage
due to the breakdown 01 tne sewage
systam. Most could not be reoccupied un
ti l some remedial act ion was taken.

As many of the Invercarglll operetors
wera nOW back at their own wmk, it was
difficult to see how this request could be
tilled, so an urgent call to Ounedln AREC
'or 10 operatora wi th hand·helds and a
portable repeater wss made. The Dunedin
team took over on Wednesday and con
tinued until Sund ay, Fab ruary 4, A mas
sive clean-up was scheduled In the Grass
mere area on that Saturday. when 25
trucks, each wi th an operator wi th a hand
held controlled by a coord inat ing cen te r,
were arranged, As we ll as the operators
with the trucks, a further 11 operators
wele assist ing with th& Inspect ion and
we llare opelst lons between the hours Of
0800 and 1800, communlcst lons being on
the two CD VHF frequencies and two 2m
Irequencles.

Operations wele now scaling down un
til eventually, On Sunday, February 12, ell
AREC and CD equipment was dismantled,
and any commun icetlons then necessary
continued by telephone.

The size of the f looding disaster was
enormous, The amount 01 damages was
sevaral million do llars, end at the peak 01
the emergency over 3000 people Irom
about 1000 homes w&re evacuated and
housed In wellere centers or with friends
andlor relatives. It was to be SOm& time be
fora a ll those evacuated were able to re
turn to their homes end return to a nOlma l
Ill e aga in. lnvarcarglll Is a city of about
56,000 people, and from the ststlstlcs,
about 5% of the population had to be
evecuetec 110m houses Inundsted by
more than 'our feet of water during the
height of the flooding. Other areas In the
Southland dlsl rlct were also affected, and
also most 01 tha city olln.....rcargili.

The summary of the rad io commun ica
t ions system indicated that It would be ad·
vantageous lor all Civil Defense head·
quarters commun ications centers to have
equipment available to operate on the
amateur frequencies, so as to a llow the
la rge pool 01 hend·held amateur trans
cewers and portab le equipment to be
available 'or CO communications. since
no local CD organization will ever have
sufficient equipment 0' their own to cope
with a similar edensive situation. The
communica tions system must be por
table and I lexlb le to allow sets to be In
stalled where you least expect it, and a
tota l commitment to type-approved equip
ment on 148 to 150 MHz will not allow this
to happen.

Once aga in, the Amateur Service has
been able to put Its expert lsa to good use
in an emergency situat ion, and although
Civil D&'ense has Its own special frequen_
cies, most 0' the operators In the CD com
mllnlcations system are Zl amateurs. But
in this Instance, also, because 0' the ex
tenaive neture 01 the disaster, add itional

radio ass istance was made availab le
through the Amateu r Radio Emergency
Corps, with additional operators, portable
equ ipm&nt, and the amataur-radlo r&peat·
er systems within the area of the disaster.

Zl9-AUCKLAND AND
CAMPBELL ISLAN DS

last month I told you a bit about the
Kermadecs, Z18. This month I Shall try to
provide you with a picture of the Campbell
Islands.

The Auck land ISlands are about 500 km
south 01 the southernmost part of Zl and
are uninhabited, except maybe for lots of
penguins and seers. So th&re Is not very
much chance 01 a contact with the Auck
land Is lands unless some amateur visits
the islandS 'or some obscure reason.
However, the Campbell Islands are a di l ·
ferent kettle of fish. Campbell Island, situ
ated 52 0 33' S, 169°8' E In the South Paclf,
Ic Ocean, covers an erea 01 114 square km
and Is about 48 km In cncumre-enee. The
Is land Is semicircular, has good berbore.
and Is now a menned weatha r station.
playing an ImPOftant part In the
forecasting of New Zea land waather.

Prior to this, It was used as a coast
watch ing station dUl lng Wor ld War II, and
tha histoly books tell us Campbell
Is land's Ilrst sattlers arrived In the early
1800s, Act ivities on the Island Included

.seallng and whaling, and in tater years a
sheep station was established.

As s weathef station, tha re normally are
about 10 paop le there at anyone time, and
the normal stay Is 12 months (Irom No
vember to November). A typical Island
crew Is an etncer In chsrge, a cook, a me
crentc, four Met personnel , and three
technicians,

Besides three hourly weather observa
tions and two radiosonde balloon tlights
each day, Dapartrnent of scieenuc and In
dustrial Research cceervancns 0' a more
technical nature are made. These consist
of a c losa examination, et 15-mlnute Inter
vals, of the lonosphere's layers, rlometer
recording s (relative Ionospheric opacity
recel .....rS) observing Ionospheric noise at
30 MHz, variations In the magnetic f ield
(Which is quite considerable at this
latitUde), and VLF recordings using a
delta loop made 'or Otago University.

Auroral disp lays ara qulta common at
Campbell, and a 16mm ell-sky camera op
erates every nigh t tak ing one exposure
every five m inutes to record the event,
though on many nights an abundance 0'
crocus makes It cuncurt even lor an ama
teul photographer. Continuous sereeno
logica l reeordings also ale made at Camp
b&11.

The technicians process the magnetic
and setemc records once each week, and
too results are then sent by radiotell!jlhone
to Christchurch.

FfOm t ime to time, amataur-radio cper
ators are amongst the technicians who
ere down at Campbell Island fOI their
year's te rm, the last one being John Hoi
tum Zl3HIIA, a Grade II opera tor, who was
active on BO·metaf phone and CW as well
as 2 teeters. John was at Campbell dllrlng
1982183.

POLAND
Jeny Szymczak
78-200 Bia/ogard
Bllczka 2/3
Pc/snd

The SP OX Club In Poland celebrates 25
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Selling 73 Mag
azine will make

money for you. Consid
er the fact s:

Fact "1: Selling 73 Magazine
increases store traff ic-our dealers

tell us that 73 Magazine is the hot
test-seiling amateur rad io magazine on the

newsstands.
Fact #2: There is a direct correlati on between

store traffic and sales- increase the number of people
coming through your door and you 'll increase sales.
Fact #3: Fact #1 + Fact #2 = INCREASED $ALES

. '
which means more money for you. And that 's a fact.

For in format ion on selling 73 Magaz ine, c all
8O()..34J..0728 and speak with Ginnie Boudrieau, our
bu lk sales manager. Or write to her at 73 Magazine,
80 Pine s i ., Peterborough, NH 03458.

MAGAZINE
80 Pine Slru, Peterborough, NH 03~58

800·343·0728

· 40 to 60 Mhz - tuneable
· 8 to 15 watts input
• Nominal 80 watts output
• 10 db receive pre-amp
• 88B, CW, AM or FM modes
• Designed for commercial telephone interconnect

and commerc ial low band FM
• Operates with 13.6 V.D.C. at 10 amps

$139.95
PRICE INCLUDES SHIPPING IN U.S.A.

TERMS: CHECK OR MONEY ORDER - ALLOW 2 WEEKS FOR
PERSONAL CHECKS - NO C.O.D.

ClAIREMONT INDUSTRIES INC. _""
7573 Convoy Court, San Diego. CA 92 11 1

Phone: (6191 268·3583 TLXfIWX 910 335 1281

A I OI ~-6 M"'"r AmpHfi",
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All MoOr Opt....... ..do ko r.arnp
,-,~

B1 JA_1 M".ft" H IT Amplifift"
l W.... I... JO W. ... O'"
All Modo (lpe<aoan with R. r.amp
«>trII-"' SIX (W," )( Z" )( 71

B IOH- 1 M"t..r Du.1
Purp<_ Amplifier
10 W' II. 1..-80 W. ... Out
l W.,,, In _JO Wotto Ou.
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BJ OI6-1 M"'ft" Amphfin
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~ h 2 to SO ';1 Input
A ll Mod<~orlOll ..m. R. Ptump

C 1 I A- I'Ai M"tr . HIT Amplif j".
l W.rr. In_I ll W.rr. 0....
Compact SIU' ( l\'i" )( Z· )( 7")
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1 W I.._IIO"' OU.
Hieh HIT Amplif....

All Modo Oi"'''_ with b ""'""'"

C IOIl_ I tAo MoH'" Du.l
Purr<- Amplifin
10 W. ... I.._ 110 W..r. Ou.
l W.r.. In--40 w Ou.
All Mod< ()poT th R. r.amp

C JOIl_ I'4 MO'ter Amplifier
JO W In _120 Wa... Qu,

l W In--40 W.... 0...,
AU Mod< Ort<orion with R. Pno. mp

D14_H~4~O MHz AmplifiO'r
1 W.... 1.. --40 U· Our
All ModoQron FM.SS1l,CW,ATV
()p<>onol " N" Typor Ca."'KM'

DIOIQ-<fJ0-450 MH.lJu.1
Purp._ Ampl ifi....
10 W I.._ IOO w Ou.
1 W In _ S Wotto Ou.
All Mod< Ope ...... . FM.SS8.CW.ATV
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5 YEAR WARRANTY
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no, 80.. 1000
Morp.. Hilt. C A 9~J7
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ELECTIONS IN REP

On the 31s1 of Ma rcil, the .nnual Gener·
a l Assembly was held in UsbOn 10 .p.
poOYfl the accounts and 10 eI«:1 • .
boa.d 01 d"eclOfS fOf 19&ti85. Due 10 lhe
absence 01 candodate lISts, the ASsemllly
eeected an administ,at ,w COf1'lf1'WsBion of

5 members 'IfflO should prepare tOf ncrw
elections in • yea.'s tIme. We a'e s u.e Ih.1
lhe new membefs will cont,n"" lhe hard
and e.haust,w wort< tllat ;s invol_ In.n
association suell as REP .nd all lhe
import anI aflsilS, like .eciprocal loreilln li·
censes, info fOf new Ilams. OSl burNU,
PIlf,odlcal lntormaliOn stleelS, etc.

That's a ll Irom this sunny .nd w. rm
country. 73 untif next time.

TAIWAN
Tim Cheri BV2AIBV2 B
PO Box 30-547
Taipei, Tlli wlIll

Republic of Chil1l1

A g'oup 01 Eu'opean hams c ons is ting
of PA/OHISM was sched uled 10 IIrrlve in
Taipe; tor 7 d a ys of operaling hom April 16

Itlrough 23, 198• . The group was granted
me special callsign BVaAA ins lead of
8VaOX as pleviously .eporled

Gerben pAaGAM, who initialed tfle OX·
pedil ion applical ion , arrived in Taipei on
Ap ril 16 w ith h is IC·HO, a m pli fier
IG l Al 000), and a lribander vertrcat.
Gerben adv ised US tnat SMa GMG h.d not

emba rked on lhe a irpla ne beoc.uBl! 01 his
lather's iII"""s. Poor La~' He missed Ih"
trip a nd sodid not Come up in lhe BVIAA',
logs; we a re greatly dis l ressed th.1 Ihis

Traltic-Conlrol Ne l wrncn operates on
1•.277 kHz 10:30- 12:30 UTC. (last ye a r Ihe
!leI had 900 Sia lions chec~ in: il .upporls
a regular members tlip 01 0'fI!' 100 sla
tions.) The ne t is made up 01 a ir-traUic
cont rolle rs. pilols . aVia tion technici.ns 01
various Ca legories. a nd a -na tlon-inIMesl·
ed people. Add,t iona l intOfmal ion can be
obtai ned trom W1BFA. net conlrollel.

ContaclS during lhe week were m.in
ta lned wilh some 30 COllnlri," in Bpile 01
the poor propagation. TM IFATCA Con
terence was a ttended by people f,om
neafly 50 countnes. In a dd,tion 10 W\B FA.
ElotBK, a G operalor, a nd TF3MXN _ e in
attendance.

Elnie W1 BF A e .p<essed his ...a . m,
hea-r1lelt a ppreciation to REP IOf tl'le loan
01 lhe equipment .nd lor giving permis·
sion for lhe operalion in PoIlugal.

hll to ng"': L C. HUiI /'IfJ !CRA ~IY S«retaryt MaW OH2BH, Geroetr PA'GAM.
M.c/lio JA I MIN.•nd .... mm 8V2A1BV2 B~

one week, a ve'y Imporlanl meellng was
hei d in the ESloril Sol HOle l (Estoril). Ernie
Bracy W1 BFA, who c.me for the con
ference, 100, lell us a ,eporl COflCMn;ng
Ih.1 ""enl. as 10 1iOWs .
" Rede <los Emlsso." PortugU8'S&S «REp)
was hosl am.teu.·radio station lor the an
nual conleleI\Ce of lhe Intelnahon.1 Fed
elation 01Air T,. We Cont.oI Associations
and 100Ie its llI.ce .mong OI""'S in ...-at.
Coming II'Ie ai'·t.aU,c-conlfol people 10
Portugal. 01"'" PII'ticipanls inc luded II'Ie
Pleaidefll of PoIlugal , lhe M,niSl.... 01 sa
ci a l Equipment, lhe Ma 'fOl 01Case.is. the
Genefal TOUI"f au,ce, and lhe public CX!f.

pew.tlon, Ae":l9OftOll e Nava~ A!!fi.
'ANA).

Each year WI8FA operates an amateu'·
rad,o st.tlon in coniunct'on with lhe con
tMIlf'ICI!. {laSI yea'"s oper.t,on .... s in
Yugost......nd the callSlgn ...u .""ATe
W18FAlYU2l

EIn" ."i....a in PoIlugal on Ma.CIl 2. lh.
It was a wlt'ldy, S'-Y day. Howe••' ,
atT\ld IlIgn (lUSIS of wind and doooonpours
o f raI n. "e .nd I In s t . lled • mini ·
Daam 'H01)on .....perSl'uclure on lhe top
o t the lioIei Sol Estoril, lhe equivalenl of

20 SIOfIl!S In the .If .A top-Hoor room I\ad
Deen . eaetYI!Cl, llul .1 the I.SI m,nule it
became unilva, l.llIe. On Sunday, the 2'Slh,
Ern.. r.n lhe cables doooon 10 the 121 h lloor
.nd pul lhe FT·g(l20M TIR loaned by REP
on lhe .rr. It w. , iust in lime loma~e. few
WPX Conlest QSOs and check 001 lhe
COYfll". ge.

Oai ly, du"ng lhe conlelence, Slation
CTlREPMlIBFA "'as utiliZ«l as the Net
ConI.oI StatIon tor the Inlelnallonal Air-

• CQ WW OXContest (CWl- November
2. -25.
The p,esldenl a t PRAA, Prof. A. Zie lin

ski. senl a lelegram at condolence 10 the
ARRl because at Ihe dealh of the Presi
dent 01 ttle ARRL Vic Clark waKFC. s
we ll-ll now n in Pol and American sender.

Lalely il was a nnounced Iha t Oislrict
VM ilication Boards had b«>oJgllt 2,860 in
d,vidus l and 193 club licenses up to dale
by Ihe end of Ncwember, 1983. This is nol
many in comparison wittl tl'le a Dout 12,000
Polisll radio amaleurs.

PORTUGAl.
lulz M,9'Jfi de Sousa craUE
PO Box 32
S. Jo.o 00 Estoril
2765 Portugal

We shouIdn 'l haw any doubts lhal 13 ls
• magaz,ne ,ead a ll owef the WOtId, ec
cord, ng to lhe let tel s kindly sent to me in
t he put ...eees by CT1AGClPanama,
CTlONICR9, Ol.2MCM, ~VUB. PT2ZA1
CwI'lO e.ame lasl Ma rch). PYal F, N90ZO
twl'lO tailed me from REP Hea<IQ...rt ....S).

WI8FA, waOGA, KA1EWT , W1TIV, and
othel's. For . 11 o t them, my sintele thanlls.

IFACTA sa PORTUGAL

Last Ma rch . on the 2!>lll , lor . periOd of

WI BI'A oper.ting C TIREP Itom his ESIOfII hotel. (Photo by CUUEJ

BV0 AA,

OH2BH (Ie/I/and PA~AM al BWAA.
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years a t aCl lvity. Alte r Orle year of s ta gna '
tion, the SP OX Contest tool< place in 1983.
The best foreign radio sial Ions:

/,/OMB C.,"9O'Y
UK6L.AZ 50,022 points
UK.FAV .9.936
UK51BB 39,975

50MB C.,iJt1OIY
UA IZOW 28.290
UA90HP 2'S. 1~

U06CN 2'S,080

Monobal'd CatiJt10lY
UMBBT 3.5 MHz
SMlINBG 7 MHz
UF6FF 1. MHz
UA9AHS 21 MHz
UL7B8 W 28 MHz

The best Pohsn BI.hons:

MOMB Ca'~
S P3KEY 189.3301 poinlB
SP2POJ \80,960
SP7KTE 105,3llO

SOMB Cat~

S P6ECV 111.82.
SP9EVP nN)5

S P9AOV 65.~1

PoI;s" Monoblt....,cat~
SP 1AOM 3.5 MHz
S P9EWN 7 MHz
SP2AYC la MHz
S PiCOA 21 MHz
SP6F8K 28 MHz

The Inlernal ional Commiss ion 01 PRM
{Polish Rad.o Amateurs Associ., ionl ".,
,ts ".nds ' ull, The eongr,"s 01 the Firs.1
Rev,on 01 IARU tOOle p1.ce In S,cily this
yea'. Many doCl'ments . nd 8I>gQest ,ons
".w Deen prepared tOf II'Ie Execullw
Commiuee 01 IARU, tl'le tJh n,Slry ot Com
municahons , .nd Headqu.rlels of PRAll..
As delegates to the congr,"S of IARU
were appoin ted SP5 LVV , SP5 HS ,
SP5BFW, and SP6ARE. The cna"man ot
!lIe EMC teem Is to be SP9Z0. As a csn
d,date lor E.ecuti'fl! Committee ot the
Firsl Region 01 iARU, Wojciech Nie tyku a
SP5FM hM been p'oposed. In connection
wllh Ihe World Yea r 01 reteccenrn umce
lion, Ihe St ate Radio Surveillance gave lis
consent 10 ha"e 10 Poli sh reurc Slallons
under the WCY banner.

The following contests are Inc lud ed
among "rmercceteat KF 1984" in Po land
Ihis ye ar :
• 51' OX ConlesIISS B~- Aprll 7-8
• WPX Conlesl (CWl-May 28-27.
• CQ MIR_May 8+9
• All As ia n Contes t (SSBI_June 16-17.
• IARU RadiosPOrt-Ju ly U-15.
• WAE OX Conlest {CWl-August 11- 12.
• All Asian Conl,"t (CW)-Augusl 25-28.
• WAE OX Contest iSSBl-5eptember

8-9.
• CO WoN OX ConlesllSSBl-October

27_28.



KantronicS

Order today!
NEW 1984
RADIO AMATEUR CALLBDDK9

~lJ~~~®1])

:i,ff

Interface 1\
$239.00

Interface 1\ l~ t~~~~~tef
transcel'ler 0 ned lor
interlace ~e~~7oniCS solt
use .... lln ,,8 and dual
w3re. x · '{ sco~~s for vHF
interlace QUiP ctions make
and HF conneIl\patible
Interface l\ tC~ny shack. -
with almes

Known throughout the world for accuracy,
the 1984 caueocks are a better value than
ever before. The U .S. Callbook contains over
433,000 listings; the F o reign Call book has
over 4 13,000. More than 100.000 changes
have been made in each edition since last
year. Special features In clu de call changes,
Silent Keys, census at amateur licenses,
world·wide QSL bureaus, international
postal rates, prefixes of the world , and much
more. You can't beat this value! Order your
1984 caneocks now.

The RC·850 Repeater Controller is creating a New Breed of repealers. Providing tne
ultimate in reliable, versatile communication, with the most advanced repeater
autopatch available, and synthesized linking 10 other repeaters.

Its mailbox, informative 10 and tau messages, and user signal diagnostics make it
your group's "Information Center" .

Plus two-tone paging, site alarms, and remote control tuncnons.wttn remote
metering to let you troubleshoot your system from home. l is built·in time of day clock
and Scheduler have redefined the meaning of "automatic" control.

The RC·850 controller is remotely programmable with Touch-Tone commands.

and isavailable with life-like synthesized speech for an ideal human interlace.
And it's upgradable through software so it'll never become obsolete.

Communication, information, signalling, control ,
The New Breed . ..

Call or write for detailed specifications on the
RC·850 Repeater Controller.

MAKE YOUR REPEATER A WHOLE NEW ANIMAL
WITH THE RC·B50 REPEATER CO NTRO LLER

ace
..... 127

advanced
computer
conlrols, inc.

Order from your dealer or directly from the
publisher. Foreign residen ts add $4.55 for
shipping. il linois residents add 5% sales tax.

Keep your 1984 Callbooks up to date.
The U.S. and Foreign Supplements contain
all act'vilY for the previous three months
including new licenses. Available from the
publisher in sets of three (March 1, June 1,
and september 1) for only $12.00 per set
including shipping. Specify U.S . or Foreign
Supplements when ordering . il li n o i s res
idents add 5% sales tax. Offer void after
November 1 ,1984.

RADID AM~E~ IIba a k INC.

~
Dept. B
925 Sherwood D r., Box 241
Lake Bluff, I L 6 0 0 4 4 , USA

10816 Northridge Square. Cupertino, CA 950 14 • (408) 749-8 330
T el : (3 12) 234-6600 v~ 'm
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HAMHELP

happened to him. Matti OH2BH arr ived
two days late" bringing along with him
lwo lransc"I."rs IFT-757GX), amplitl",
(FL2001), and a Hy-Gain 2-element beam.
Malli picked op Michio JA1MlN to replace
SM0G MG in the g'oop.

Unde' the b,Ight moon, the group
sla,ted promptly to erect the beam anten
na tOf t he belfermenl 01OX asOs. The job
was comp leted very qoickly as the mast
p ipes and guy wires had been ready l or
ose. Eve,yone showed enthus iasm and
close cooperat ion to commemorate the
special day -World Amateor Day-In ac
dilion to lheir DXpedition actiVi ty. Inc iden
ta lly , OM Barry Goldwater K7UGA, visit ing
here, had been IntOfmed ot the DXpedition
so he coo ld enjoy some relax ing along
with his busy olHcial duties.

l ast year, I reported in ceten the oxce
dition 01 me11allan Bloe Team. and 101l0w.
ing t hat many are still qoest ioning me
abou t the possibility ot vlsilOfS operating
in this country and how to get the permis·
slon, Yes, It was a problem with us, but
now Ctlinese authorities in Taiwan ha""
granted Ih,ee permits to three dillerent
groups. Ineli.idoal visitors Can be perm it·
ted to wOfk as "second o peratof" a t
BV2A1BV2B, It Indica tes tha t we Sfe
agreeing to the nem's aClivi ties.

What will be next ? The Chinese ectnc«.
lies have gra el uall y granled more prlv i.
leges to gfOUp vlsil o,s: they are allowed to
use 7 MHl besides the 10-, 15--, and 2O-me
ter bands, 144 and 430 MHz will be at
lowed to r the next DXpeditlon group, then
scheduled to af/ ive in Taipei on June 8th.
The PAIOHIJA operato rs 01 BVQAA had a
nice ecc-e of approx imate ly 12,100 a s o s
cove'ing 77 countr ies du ring the weel< ot
operat ion on the freqoencies mentioned
above. The oolcome was cons idered good
as propagation was FB

As bel ore, all vis itors relaxed aller their
task was o_er and were enterla ined with
sightseeing and a e1ir",er parly given by
the China Radio Association 1CRAj, where
they were met by many VIPs and old old·
ti mNS ,

Rep resen ting NCDXF, DH2BH pre'
sented to CRA a 2..,lement beam anlenna
to toster goodwill and to promote more
ham activ ities in th is country. We thank
the NCDXF l or Its though tfu l planl Also,
we are happy t o own an FT-757GX and
FL2001 ampill ier left beh ind by the ex
ped il ion groop at 00' reqoest. TOlJether
with the beam antenna, we have pledged
to establish a th ird BV station In th is city. I
am happily accepting a membership in
NCDXF , by the recommendati ons 01
PAQGAM and OH2BH,

I need an SM5111A ch ip lor my TR-76OO.

Bill Flelctler AF9B
3302 l eopold W.y. ~1 11

Madison WI 53713

Wanted' Data into rmation on a model
TVC-500 Jerro ld TV camera: also a aer
vlceable used 8758 Vidicon.

Tad DfOQO$kl
507 Coal V. lley Rd.

CI. If1on PA 15025

I am looking lor a copy ot Riding the Air
waves by Eric Palmer, Jr.

St&phen J. 51.r.teg. WA9M EK
3407 N. Norm.ndy A.....

Chicago IL 60634
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The last two expedition groups have
shown OS something different In radio--op
eraling technique: a ll visi tors are very
sk illtol and wel l·<;lisclplined. Also they
brought in new amateur-radio equipment,
synthesi Zed, compact , and eUicient, and
ollen gave surprises to othe' USers who
also are qu ite interested in electronic
technology.

A local newspaper reported on this
friendliness, say ing Ihat it made the pub
lic mOfe inlormed 01 the unique qualily ot
worl d amateurs . China Radio had a
lS-minote prOlJram introdoclng amateur
radio through Its nationwide net One of
the local TV stations approached us for an
Inte",iew, bol a ;;l1le too late,

Another DXpeditlon, trom Japan, Is (as I
writel arr iving soon: t he callsign will be
BV~AB or BV0JA.

FLASHI The Chinese autho,ities have de
ci ded to grant 10-12 ham·statlon licenses
in the near l uture ' I wili repOfI t he details
later.

TRI NIDAD AND TOBAGO
John L Webster gHJW
cia Deparrment 01 Soit Science
University 01 the West Indies
St. Augustine
Trin idad
West Indies

THE 9'1' ·8p·LlNK REPEATER PROJECT

This month we wil l look a t an experi-
menlal PfOject in wh ich t he TTARS and
the Amateur Radio Society 01 eereaece
(AASB) nave been jo i nt ly pa rti cipat 
ing-the 9Y.flP·Link Repealer Project.

During the li rst halt 01 1983, this proj·
ecl. wh ich had been in the planning stage
fo' several years , linally became a reality,
and the Islands ot Barbados and Trinidad
we", linked via the two-meter band.

This VHF repeater system is the first
stage in a plan to link all 01 the Caribbean
is lands on 2m and is being osed as the
proving ground lor the plan . SUch a VHF
link is desirable between the iSlands espe
Ciall y in limes ot emergency and disaster.
Ma ny 01 the Ca r ibbean islands are
vulnerable to the horricanes that can, and
often do, appear in th is area during the
period June 10 OCtober. During these
time s, the Is landers often have to rely on

I am looking tor a copy ot the Wayne
Green book How to Build a Microcom·
purer .nd Reaay Understand il by Sam
Creason. Wi ll buy or pol down deposit 10
look at i t.

H. rold M. y
428 Phillippa

Hlnsd. le IL 60521

I am looking for a service manual and a
schemat ic for a VHF Engineering VHF
amp lif ier model PA·I501H serial number
1102. I am will ing to pay copying and post
age costs,

Joe B.rr.1f KA1PH
112 SunnyC0'f'8 Dn....

W."";ck RI 02886

amateu r radio as lheir only means of rene
ble commonications.

Thl! importance of h avi ng we ll·
equipped and organized amateur-recto
operators may easily be seen II '1'00 were
to re_iew the disaster that engulted the is
land 01 Dominica when horricane David
wreaked havoc there for 8 hours on Au·
gost 30, 1979. The following year il waSSt.
lucla's turn to suHer a similar tate wil h
the passage of horricane Allen, In both
cases , amateor radio p layed lead ing roles
in bringing reliel to the affocted communi 
ties. and they have been reported In the
pages 01 73-the Dominica disaster In the
May, 1980, Issue by myselt , under the fitle
"Huff icane." The planned link repealer
system Is part 01 the ongoing ettontc im
prove emergerv;y communicat ions through
oot the region while at the Same time en
hancing oo r day-to-day contact with Our
neighbors. In the tollowing pa,ag,aphs, I
shall gi_e a description 01 the system as it
currently Is (May, 1984) and comment on
its success to date.

On the Barbados end of the link, the re
peater ene is located at Mount Misery: at
329 meters above sea level (ASL), It Is the
second highest point on the Island. Mount
Misery is actually the local lon for one ot
the commonica tion cenlers 01 Barbados
External Telecommunlcallons, Ltd.. (BETtl
10rmerly Cable /l. Wire less-the company
that handles Interna tional communica
tions l or the island. BETl kindly allowed
the ARSB the use 01 the site and space on
one of their 82m towers

The repeater is a 'I'aeso FT A·2410 with
an input on 144.710 MHl and output on
145.310 MHl . The antennas usee are a
pair of Ringo Rangers wi th a _ertlca l sepa
,atlon ot 22 meters, The receive antenna Is
located et 54 melers above ground level
(AGll and the t ransmit antenna at 32
mete rs AGL. In addi tion to being the link
repeate" it also sefVeS as a secondary Icr
backup) repeater to r the island, should the

primary system on 146 3101.910 MHz tail.
The link to the Tfin idad repeater is et·

tectec with an Icom IC-2!lO. This teansceiv
e' drives an 8O·Watt amplit ier rete a
t s-erement vertlcally·polarlled yagi 20
meters AGl , pointed at Trinidad. The
IC·29O transmils on 147.330 MHz and re
ceives On 147.930 MHz_the frequencies
used by the 9'1' ",peater. The IC-2!lO is In·
terlaced to t he 8P repeater via a home
brew Interface designed and constructed
by Aon Armstrong 8P6B N.

On the Trinidad end ot lhe link, a'l'aesu
FTA·2410 repeater also is in use, d'ivlng a
100·Walf amplif ier into a 4 x 4 element
yagi array. The si te is on Cumberland HIli
in the northwestern part ot the island. The
locaf ion is 548 meters ASL and we have
been provided space on a ez-rreter to wer
through the kind coortesy 01 the local TV
station. The antennas are located at the
46-meter level.

The syslem operates as to llows, When
a signal is received by lhe Barbados re 
pealer on 144.710 MHz, it keys up lhal re
peater and the signal Is broadcast locall y
on 145.310 MHz. The Intertace intercon
necting the BP repeater and t he IC-29O
also SenSeS this signal and pots the
IC·290 toto lhe transmit mode, sending
this signa l ac ross the Caribbean Sea to
Trinidad on 147.330 MHz. The transml s·
sion is received by the 9'1' repeate' and si ·
mu ltaneoosly rebroadcast on 147.930
MHz for the recept ion ot Trinidadian
hams, When the signal being received by
the 8P repeal er on 144,710 MHz ceases,
t he intertace unit returns the lem to reo
cei_e mode, and the 9Y repeater also re
lorns to the standby mode.

When a si gnal Irom the 9'1' end keys up
the 9Y machine, tne 147,930-MHz output
signal is received by the IC·290 in Bar·
cecos. This !f iggers the interl ace onit

WhiCh switches on the 8P machine, and
the Ofig inai transmission Is then simulta·
neoosly reb,oadcast In Barbados on
145.310 MHz.

The distance between t he two repeater
sites is about 338 km. and with 1M anten
nas at each end being less than 600 me
ters ASL, it can be seen thatttlis is a very
long path for reliable VHF commonica·
none. This fact has made itself ""ident
over the past 10 months Of so, and the re
liab ility 01communicat ion via the syslem
has offen lell much to be desired. The'e Is
much molti -path tading which, atter the
original no""lty had WOrn oft, has ren
dered operation throogh the syslem a
l'uslfa1ing experience, Many asos were
had on tre "ups" In the pathway, bot only
the patient operator waited thfOOgh the
"downs" to cconooe the aso on the next
" up" !

The syslem as originally set up has
proven onsultable In its original objeclive
and an alternative pian has been p,essecl
into operation, On March 10, 1984, the
technica l ol Hcers of the AASB 18P6BN
and 8P6FV) changecl the link Iransceive,
Over to t he J3 repeater on the island ot
Grenada. This repeater operates on
146.1601.760 MHz, Grenada, due to Its geo
graphical location, lorms a most soi table
stepp ing stone to break the lengthy path
between Barbados and Trinidad.

As I write this, the new system has been
In USe lor about six weeks and has met
with very good success. 1\ has allowed reo
liable corwnumcancns between hams lo
cated on the iSlands ot Barbados, crena
oa, St. Vincent and the Grenadines, Trlnl·
dad, St. l ocla. and even some of the is
lands lurther north . In order to access t his
new system then, which Is now a J3.flP
link. stettcns must access either the J3 or
the 8P repealer as the 9Y repeater is no
longer a part 01 the system. On the Trlnl·
dad end, theretore, this has resulted in
very res tricted access to t he system,
mainly on account ot the Nofl hern Range,
a mountain range wilh highest peaks at
JUSl over 1000 mete's, that is along the en
lire northern coast of the island, As a
result , only a few sta tions in Ideal ieee
l ions on Trinidad, ronnlng h igher power
noo Wand up) Into moiti..,lement direc·
tional ant enna systems, are ab le to ec
Cess the J3 repeater and get into the new
link. later t his year It Is hoped to Install an
interface unit similar to the one used In
BarbadOS to link the J3 and 9'1' repeaters. It

is expected that when th is is com pleted,
ail 9'1' stat ions will have access to the link.

The ARSB has plans to im pfOve Ihe in
stallation by the acquisition ot a set ot du
plexers to rel ieve some desensing and in·
termodulation problems thaI have
plagued thei, end tfOm time to lime, It is
Inleresting to note that since the change
has been made linking the J3 and 8P re
peaters, the amplifier on the Barbados end
has been co t oU and th" repeater run
barefoot -lust 10 W Or approximately 500
W erp-and reliable two-way commonlca
tions have been ma intained.

PUBLIC SERVICE ASSISTANCE

On March 25,1984, the TIARS pfOvided
the communlcallons necessary to r an In·
ternational Go-Karl Race Meeting. The
meeling was sponsored by the local Kart ·
iog Clob at l he Go-Kafl track at Chagoa·
ramas on the northwestern peninsula 0'
the island. This sport has recentl y been
revived In Trinidad , and the organ ize's,
seeking a reliable communication net
work, approached the TTARS lor es ste
ranee. The TIARS members who volun·
teered their services were treated 10 a day
01 thrills but tew spills, wh iie at t he same
time assisting wi th the smooth ronning ot
the event The 9'1' participants included
-.4 M. -HM, .WG, ·VAN, and-GA.



NEW FROM RAMSEY-20 MHz
DUAL TRACE OSCILLOSCOPE
Unsurpassed quality at an unbeatable pnce. the Ramsey OSCilloscope
compares 10 o thers cosllng hundredS more Features Include a compo
nenl lestmg CIrculi that Will allow you to eaSily lest reSisto rs, capaCitors.
d,g'tal Clrcu, ls and dIodes . TV vrceo sync 1,t1e r • Wide bandWidth &
high senSitivi ty ' mtemar grat,cu le • high quality rectanquter CRT
• Irani panel trace rota tor • Z aXIs ' h igh senSit ivity )(-vmode ' very
low power consumption . regu lated power supply . built-en calibrator
• rock sone Tnggering • high quahty hook-on probes

$39995 hl,h ,",III,
hook-on probe. In c lu ded

t..'I"dl an d ball ary
Incl uded

RAMSEY 0-3100
DIGITAL MULTIMETER
Rahlble , .ccu'tTa d ,g"11
meaau__ls 11I n .mu·
,ng ly low COSI • tn-J,neCOlOt
cooed pusro btlllon• . speeod,
"rIQe ..,Ieel,on • 101 PI8SI,C
loll Sllnd • 'ecesse<J ,npul
" C• • • overload prOlecl,o n
on III ..nges • 3'~ d'g'! lCO
d,splay wUh a ...l0 zero. . ...,0
pal''''y & lOw eAT, ,nd ,c. to ,

$599 5

RAMSEY 0-1100 RAMSEY 0-2100
1-b5.D1VIlM-MUlYITESTER DIGITAL MUlYITESTER

Cornpact and rel<able. 0&- • eompa<;t Nly to ule un "
I- l 'Ilne<lID ..."'~. "..<;Ie ... .... 0ft.I1Ine<l to op&tal. Io l<e I pro. -- -

tTy of OIQu,p"'e<ll . futu'es 1ft- F..I" n ng " 3 ',", d 'g " LCD . lo w
c 'ude . m,rrOt tlaCk 1C"e eAT 'ndocalOt • 11I ..r>ge over- ~• doubl"Jew.l~ prec,s,on load prOlecl,on • _ ...nge ,nd,·

• mov,ng COOl . <!OlJbl8 0.....'- CJlI,on • a ...l,,"poI. " ty • T..n",_- toad prOlecl,on • • n 'de ll low 10' teste ' • d....I-.loPe ,nl"9,a- -co,t ... n,! to, t ~' beg tnner o, ',on • • ,nyl CI.,y,ng C'M
II a spare bAC k-... p un,t $549 5 -$1995

II f ! t..tleld•. beUa ,y & "Inyl
'a . l lead. end ballary carrying cna Includad
Included

CT-70 7 DIGIT
525 MHz COUNTER

CT-90 9 DIGIT
600 MHz COUNTER

CT-l25 9 DIGIT
1.2 GHz COUNTER

- .
•••--

CT-50 8 DIGIT
600 MHz COUNTER

L.o qu.hly at a b'e' ''lh'ough pflce
FetTu'as • 3 t'equanc y ,anges eac h
w'l ~ p-e am p . d.... , .el.Cla o le ga te
tom es . g ale aCl'. 'ty ,"d,calo,
• 50mv (al 150 MHz lyp ,ca l"n"t,.,ty
• W'de !reQ...e ncy ' a nge • 1 ppm
KCU"Cy

$1199 5
Wlrect Inc.",," AC adapter

CT-TO .,.. . . . . . .. .. SH.iS
9P-4 nlCl<! PIC>' •.. . •......... ' .is

DM-7DO DIGITAL
MULTIMETER

T~e mOSI "."atola lor less lnan $300
Faatu ,e s 3 selec tab la gate t,m.. . 9
d' g ,t5 . gal. ,nd,ctTor . d,sp lay hold
• 25mV ;;J; 150 MHz tYP'Cai sens 'h. ,ty
• 10 MHz l,me bu e fo' WWV cal,o,,
I,on • , ppm acc u,acy

$1499 5
w lrect Incl_a AC ..".p1....

CT·90 k'I Sl2i.t5
01/·1 0 1 PPM 0V'If\ l,met>a SI .t5
ep-4 nICad pa.c:1< •••• ••• •••• •••• , ' .15

PS-2AUDID
MULTIPLIER

,1.9 d 'g iT coynier Ihat will OYIPl,IOrm
u nila co. ton g roundred, more. • ga te
,"d 'cato r • 24m V@ 150 MHz lyp ,ca l
senait,.' ly 0 9 digit d lSplSy • , ppm
accu,ac y • d isplay lIold • dUl l ,npull
wilh prea mps

$1699 5
.-Ired Inc'-' .lie adap.....

ep-4 nlCl<! poK• . . • • • . . • . . • • • • • . ' .is

..............--....
~_ ., -

'--
PR-2 COUNTER
PREAMP

A"....lIle ISb benC~ counler wUh
opHona l reoe, . e freQ ue nc y ada pt..,
wh ic ~ lurna tM CT·50 ," to a clog ital
..acloul lo r mOSI a ny reee,,,er • 25 mV
@ 15O MHztYPiCaI"na't ,."y • 8 dtg 't
d ,aplly • 1 ppm eec.....c y

$16995M_
CT-so . " _. __ S13' .iS
RA · ' rec.._ Illapler >' " 14.95

_.
'-J .----- --

-- ....---=-=
PS-18 600 MHz
PRESCALER
Extend' ttle 'Inge ot yoo , p.e..,nl
eoonl" 10 1500 MHz . 2 st. p'eam p
• d, .o<le oy TO eorc"'lry • senH" ,')
~mV r<o ' 50 ~Hz • e ,.c eonne<:IO,S
• d"vn.nYCOU nle'

P , o l..a,onal Q...a ,,'y I I I 1IOC>0y,'1
prICe FetTu'" ,nclude ;1tl d ,lter,,"1
""9"1 and 5 "mcl~ • 3;; d,g,t. '~

,ncro lEO d,~ay • I "tomatoc lIee ,mll
~.camenl • lulomll'C POII"'Y

$11995
w,red Inc' ..,," .lie adlP'"

OM·Too k,t SH.'5
MP · l p ro be 5e1 . " . ... .. 4.95

Tne PS-2 '. ~Indy tOt ~ '9~ fesol..hon
aud,O ,esoI..!ton ""'1"'remenTS. m,,!_
I'Poet UP ,n 1,I'QYe'flCY • ; 'eal '0< PL
tOtle meaaufemen.s • """l,phe5 oy TO
Ot 100 . 0 01Hz . _ ..!ton & .....'"·'n
s, gnll p,eampJeonclt! ,one.-

$499 5
wl ' ltd

PS ·2 k,l

Thoe PfI ·2 's 'd" al lo< mea"'''ng wea.
S,; nal" fo m 10 10 UIOO ~Hz • lilt 25
"b ga,,, • BIIlC eonne<:l0<5 • g ,eal to<
If,,",ng RF • """. 'ece'....rrv
p,eamp

$449 5
wl,1Id Inc'"'''' .lie adap '"
PA·2 .'1 S3<I.15

$599 5
wl.1Id ,ne'" '''' .lie adap'"

PS·le . '1 ... 149.95
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(AND GIVES THEM TO YOU AS STANDARD EOUIPMENTlj

ALSO HAS THE MOST IMPRESSIVE
PERFORMANCE FEATURES

THE MOST AFFORDABLE
REPEATER

CALL OR WRITE FOR COMPLETE DETAILS.

JUST LOOK AT THESE PRICES!
• SENSITIVITY SECOND TO NON E; TYPICALLY

0.15 uV ON VHF, 0 .3 uV ON UH F.

• SELECTIVITY THAT CAN'T BE BEAT] BOTH
8 POLE CRYSTAL FILTER & CERAMIC FILTER FOR
GREATER THAN 100 dB AT ± 12KHZ. HELICAL
RESONATOR FRONT EN OS. SEE Rl44, R220,
AND R451 SPECS IN RECEIVER AD BELOW.

• OTH ER GREAT RECEIVER FEATURES; FLUTTER·
PROOF saUELCH. AFC TO COMPENSATE FOR
QFF·FREQ TRANSMITTERS, SEPARATE LOCAL
SPEAKER AMPLIFIER & CONTROL

• CLEAN, EASY TUNE TRANSMITTER; UP TO 20 WATTS OUT
(UP TO SOW W ITH OPTIONAL PA).

FEATURES:

Wlred/Te,tecl

S880
$980

Ki l

sese
$780

Bond

10M,6 M,2M,220

440

------------

HIGH QUALITY MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC.

ACCESSORIES

• HELICAL RESONATOR FILTERS available
separately on pcb w/connectors.

HRF-1 44 for 143-150 MHz $36
HRF-220 for 213-233 MHz $38
HRF-432 for 420-450 MHz $46

• NEW - SIMPLEX AUTOPATCH
Use w ith any transceiver. System includes
OTMF & Autopatch modules above and new
Tim ing module to prOVide Simplex eutcoetch
and reverse autopatch. Complete patch
system only 5200/kit. Call orwritefordetails.

• COR·2 KIT With audio mixer, local speaker
amplifier, tail & time-out timers. Only S38.

• COR·3 KIT as above, but with "courtesy
beep". Only S58.

• CWID KITS 156 bits, f ield programmable,
clean audio. rugged TIL logic. Kit on ly 566.

• DTMF DECODE R/CONTROLLER KITS.
Control 2 separate on/off functions with
lauchtones" , e.g., repeater eoo actooetcn.
Use with main or aux. receiver or with Aulo
patch. Only 590

• AUTOPATCH KITS. Provide repeater auto
patch, reverse patch , phone line remote
control of repeater, secondary control via
repeater receiver. Many ot her features.
Only 590. Requires DTMF Module.

• T45 1 UHFFMEXCITER 2 to 3 Watts on 450
ham band or adjacent fraQ. Kit only $78.

• VHF & UHF LINEAR AMPLIFIERS. Use on
either FM or SSB. PowerJevels from 10 t045
Watts togo with exciters & xmtg converters.
several models. Kits from $76.

• A16 RFTIGHTBOX Deep drawn alum.case
with tight coverand no seams. 7 x6 x 2 inc:hes.
Designed especially for repeaters. $20.

• T51 VHF FM EXCITER for 10M, eM, 2M,
220 MHz or adjacent bands. 2 watte conun
uous. up to 2'12 W intermittent. S6S/kit.

••ro-.. .
• Rl44/R220FMRCVR$ lor 2M or 220 MHz.

O. 15uVsens.; 8 pole lCtallilter &ceramic filter
in H, reneer resonator front end forexceptiooal
selectivity, more than - 100 dB at ± 12 kHz.
best available today. Flutter-proof SQuelch.
AFC tracks drif1ing llmtrs. XIsl oven avail.
Kit only $138.

• R451 FMRCVR S8me butlor uhf.Tuned line
Iront end. 0 .3 uV sens. Kit only $ 138.

• R78 FM RCVR lor 10M, 6M, 2M, 220. or
commercial bands. As above. butw/ o AFC or
hel. res. Kits only $118.
Also aveil w/ 4 pole lilter, only S9B/kit .

• Rll OVHF AM RECEIVER kit lorVHFa ircraft
band or ham bands. Only 598.

• Rl1o-259 SPACE SHUTTLE RECEIVER,
kit only 598.

HIGH-PERFORMANCE
RECEIVER MODULES
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NEW LOW-NOISE PREAMPS RECEIVING CONVERTERS TRANSMIT CONVERTERS

Antenna
Output

144""6
14 5-'''6
so-sa

' .......144...
221>222'
220-22"

so-sa
' ....-148
,~,.,

28-30 " 32"'34
28-30 435-437
50-54 " 32«436
6 ' .25 439.25

144, ' 48 432-'36'

' Add $20 lor 2 M Input

Exciter
Input Range

'~30
28-29
'~30

21-27."
'~30,..,.

' ....-146
so-se

'44-146

•

•
•

For UHF,
Model XV4
Kit 599
Wired 5169

For VH F,
Model XV2
Kit 579
Wired 51 49
(Specify band)

LOOK AT THESE
ATTRACTIVE CURVES!

__~m+PJI++++H

••

IMPORTANT REASONS WHY
YOUSHOULDBUYFROMTHE
VALUE LEADER:

VHF & UHF LINEAR AMPLIFIERS. Use with
above. Power levels from 10 to 45 Watts.
Several models, kits from $78.

For SSB, CW, ATV, FM, etc. Why pay big
bocks for a multi mode rig for each band? Can
be linked with receive converters for transcewe.
2 Watts output vhf, 1 Watt uhf.

•.. .. _~ 'M.~

'.. ". ,.. '..... ~" " _"" "

•

Typical Se/e<;;t1vity CUl'Ws
01 Rec9lwm lind

He/;c./ Res""" tora.

, . Largest sel«:tion of vIlf and utli kifs
In /ha world.

2. Exceptionsl qtJali ty and low prices due
to /arpe lo'OIume.

3. Fastd6llvery; mosfIdtsshippedsame day.

4. Comple te. professional instrvcliotl
manua ls.

S. Prompt factory se-ece available and
IrfIfJ phone consultation.

6. In business 21 )'San/.

7. &HI tnOI& repeater modules than aN
other mtrs. and hal'S for yean/. Can gilo9
QlRflity features for much 10_, cost

'~30
'~30

144-146,..,.
61 .25

Receiver
Output

'44-148
'~30

'44-148
'~30
'~30

21·27."
'~30,..,.
'~30

'''''46
' ....-148,..,.
'~30

--

432"'34
435-437
eaa-aae
"32«436
439.25

Antenna
Input Range

,~"eo-sa.....
'44-1"6
'''5-1''7

'44·'44."
'46-I~

'44·'~

220-222
220-22..
222-·226
220-22"
222-22"

-
,'II . ,

~' . ~

Models to cover every practical rt & if range to
listen to SSB, FM, AN , etc. NF '" 2 dBor leu.

FM-5 PC Board Kit - ONLY $178
complete with controls, heatslnk, etc.

10 Walts,S Channels, for 2M or 22 0 MHz.

VHF MODELS

Kit with Case $49
l ess Case $39
Wired 569

UHF MODELS

Kit with Case $59
l ess Case $49
Wired $75

SCANNER CONVERTERS Copy 72-76, 135
144, 240-270,400-420, or 806-894 MHz bands
on any scanner. Wired/tested Only 588.

cabinet KIt, complete
with speaker, knobs,
connectors, hardware .
Only 560.

_.
$49
$49
$59
$69
$79

*

Hamtronics Breaks
the Price Barrierl

No N.-dto PlIySSO toS125
for. GeAs FET Pr. amp.

Tuning Range

143-150 MHz
213-233 MHz
420-450 MHz
150-174MHz
450-470 MHz

..

MODEL TUNES RANGE PRICE

lNG-28 26-30 MH, $49
LNG-SO 4& 56 MH, $49
LNG-l44 137-150 MH z $49
lNG-220 21/>230 M Hz $49
LNG-432 ~470MHz $49
LNQ-40 30-46 MH' $64
LNG-tOO 150-172 MHz $64

Ou r traditional preamps, proven In years 01
service. Over 20,000 in use throughout Ihe
world. Tuneable over narrow range. Specify
exactfreq. band needed. Gain 18-20 dB. NF=
2 dBor less.VHF units available 2710300 MHz.
UHF un ils available 300 to 650 MHz.

• P30K, VHF Killess case
• P30W, VHF Wired/Tested
• P432K, UHF Kit less case
• P432W, UHF Wired!Tested

FEATU RES:
e Very Low Noise: 0.7 dB VHF, 0 .8 dB UHF
• High Ga in: 18 to 28 dB, Depending 00 Freq.
• Wide DynamiC Range fOt"OoerlO8d Resistance
• Latest Dua}ogate GaAs FET. StableOverWide

Range of Condit ions
• Ruoged. Diode-protected Transistors
• Easy to Tune
• Operates on Standard 1210 14 Vdc Supply
• Can be Tower Mounted

Our lab has developed a new une of low- noi se
receiver preamps with helical resonalor fillers
built In.The comblnation of a low noise amplifier
and the sharp select ivity of a 3 or 4 section
helical resonator provldes lncreased sensitivity
while reducing Intermod and croS8-"ba nd Inter
ference In critical applications. see selectivity
curves at right. Gain '" approx. 12 dB.

ECONOMY PREAMPS

Model

HRA-144
HRA-220
HRA-432
HRA-i }
HRA-( )
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DEALERS

DEALER
DIRECTORY

Your wmpany name and m{'''<Sal-(e
<.'"dn mntain up to 25 words for 3.\

little ..., $ ISO yearly (prl1!aid), or
$15 per month (prepaid quarterly).
~o ml,ntion of mail-order business
or area code IIt-..-mitt"I:!. Directory text
and payment must reach us 00 days in
advance of puhlication, For example.
advertising for the ~ovemhl...- '84 issue
must be in our hands by Septemhl...
lst . \lail to 73 Magazine, Peterborough
MI 03458. AlTN , Nancy Ciampa.

The bilUi'" ,,,d I,,., h.m >Iu," in ,he Mid",,,,,
r"ah"in~ Kenwood .nd other qual it}' produ<-"-'
with wo,l<in~ di'l~ay>. W . ",I "nil' the hest, Au·
'h,,'-;,.,.j K"",.-eJOd """ire_ Unl, ....1 Amo'n ..
R.d;" . Inc_. l280 Aida Dr.. Reynoldsburg ICo
lumb",) O H 4306~. 1IGf>--.l2111.

Colwnbus 011

Livonia MI
Complete p""',w"I"'" ",ste"", ,Am. teu r rad io.
repeo''''-, ",toni'e••r<! rompute, opplle.Uonsl
C.ll P.ul II'nRAHO, Enron Pho'o.olui",.
27600 Schoolcraft Road, Li,onio !>!I 4ll15il.
52:3· IS5iI,

Hudson ~11

Albany, New Yon
UPSTATE xaw YORK

IBM PtllXT kit., .uppH... ",ponsion p'od_
'od" ,·i,...... ,esto'er ' i!> lOT poy TV. CATV.
.. tellite h"hbyi"" oi""muio pro ject kiWapp_
'"~... It " ", 'h.n 9000 ports in ""dl: .~·mi<"n-

due'o" . Ie" <!;"'''''''' . • id e" ",,,,,,,,,,i .
"'~" .",li". au'"mo';"'e. cabinet;. c,-,n,pu'...
peripheral" Pie. ... wri', I". y"u, fr.., oo.POl(e
<... loK' Sahe' Elect."" ..... 136S0 H oyd Rd.,s,., 104. n on.. TX 75243; 753-1950 Ifu nnerly
I.E,I,

K"" ..-ood, lCO!>!. Ten·Tee. Belde", C",t.croh,
LarSffi. llU>IJ<r, A~llL . lIy-C.in, B&W . !>!F) .
I t i'O);<, New or<! u>ed equip"",n'_ s.r.,·ing ,he
,mo',u, ",mmunity since 1942. Adimr>docl
Elect. ""..", Inc.. 1991 Con t•• 1 Avon.... AllJ,any
S Y IZ2OS. 456-0203 (one mil. " ."" of Nnrthwoy
""it 2WI_

Dallas T X

Lookl _h.ms . SWL,• • "d «p.ri"'."'...,
port>. tx>ob. ~or••n'enn.,. 'o"'en. C.lI lor
quote< . Pol"" ri', EU:CTllO)li ICS CEIHER.
Sl Lo,.e1 1Rood IR"".. 3A). Hod_ S " 03051 •..,-

Boise ID
Rooky Moun'.; n "<eO,,,.,.,esI hom d..I"", Calt
IIJl.! f1m lor "EA. Am.". KnK . Trn _T..,. ~,,'_

""''1'. Cumaft • •nd more' RJ!>! Elect ronie<,
4204 O, • .Iand, 8<,i", llJ 53705. 3~3-10 18 ,

Ros> WB7BYZ h", d., 10,,1"'" ",d "l ama''''''
~.", in ,he In'",,,,,,,,n,.in W... and ,he re.,
p'_, C.II m. lor .11 y"u, ham """,t,_ ll....
f); "rihnlinK. 18 <;0, Su'e. Prenon l() 53253.
S52.(J6JO ,

The ,,,liable horn >tOTe """inK )liE. ful l line 01
ICO!>! I< K"""'..od . Y,,,,n liT,. f),.k", D.l"'•.
B& W .~, ...._Cu"i, 6< T,o.. kep·" . l.ar",n.
1t"",I." Tel,,' Hy.C.in p,oduct> . !>!; " Ke
''''p>.. A" <on P_S .• Ajl~'o l}o{' a I"''''''''''''.
AllllL I< Kantroni", inst'uctk>n .id<, 'A' hi>lJ...
,.d., d..tectn". ~-"II line "f ",n fitting>.
TEL _CO!>! £I .....,,'ni< Communi...tinoIII, 675
c "'., Rd. IR'_ 1191. I .ittlo'"" SIA 014M.
"86·3400.'31)40.

New Castle D E

Preston ID

Bay ...... '. ",",,'esI am.'.u, r.dio "",. , N~'

&. ......,j ..no',,,, ,.di" ",I"" 6< "''''ie<. W.
I••tu,e K""wood, lCOM. "w.o. Y..-.. T"n_
Tee. San'"" I< man)' more. Sho>e ' R. d;.." l oc .•
117S... S. Wloch....., BI' d " Campl><ll CA
95OOll. 37M>6fi.~.

San Jose CA

Littleton \fA

Foct",) A,,' ....I""" D..I",! Y''''''. ICOM. Ten·
TK. !.:DK. Azden. AEA. Kat"""""', S'''',,-, r ,dl
li".. ,~ 0«<"'0,1",. So ..I.. lax in O"I.w...... 0""
mil. 011 1_9.~_ Drl.wa", A""" "" Suppl~. 1 1
\10.,.\0,,· 1100<1. S<w c.,tJ. DE 19720, :l28-1721l ,

Fontana CA
Compl.... Ii""" leO M. DenT",n. Ten-Te<,
Mita it'. Cubic. l una r. over 4000 eledronic
produot, lor hobby' hI, t""hn icl an , .,~'I .

"""'ter. AI", CB radio. landmobile. r on.......
Eled""'i..... IlfiVl SinT. A.... r on....... CA
92335. ~22·171 0.

Culver City CA
J....'. Ela-troni<>. 3&19 Sepuhedo Bl.d., Culve,
en, CA 9OZ30. 390·8000. Trades 463_1886 San
Di"llO. 827,~732 (R""" 1'\') .
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pa...eseuer amateur rad 0

AT-250 automatic antenna tuner was
designed pnmanly with the TS-4305
in mind, and for those who prefer to
"roll their own" the AT-130 antenna
tuner rs available. The FM-430 FM
urut IS available for FM operations.
The YK-88C (500 Hz) or YK-88CN
(270 Hz) CW filters, the YK-88SN
SSB fIlter, and the YK-88A AM filler
may be easily installed for serious
OX-ing. An MC-60A deluxe desk
microphone, MC-80 and MC-85
communications microphones. an
MC-42S mobile hand mic .. and an
MC-55 a-pin mobile microphone,
are avaitable. depending on your
requirements. TL-922A linear amph
tier (not for CW aSK), SM-220 sta
tion momtor. PC-1A phone patch.
SW-2000 SWR/powe, meter 160-6
meter. SW100A SWR/power/volt
meier 160-2m, HS-4, hS-5, HS-6,
HS-7 headphones. are also available.

More Information on the TS-430S
IS available from autnorized dealers
of Inc-Kenwood Communications,
1111 West Walnut Street,
Compton, California 90220.

•

Eight memories store frequency,
mode, and band data. with Lithium
battery memory back-up. Memory
scan and programmable automatic
band scan help speed up opera
nons. An IF shift circuu. a tuneable
notch filter, and a Narrow-Wide
switch for IF filter selection help
eliminate QRM. It has a built-in
speech processor. A fluorescent
tube digital display makes tUning
easy and fast. An all-made squelch
circuit, a norse blanker, and an RF
attenuator control help clean up the
signal. And there's a VOX circuit,
plus semi-break-In. with side-tone.
Ali-In-ali, it Just could be that the
expression "Digital Dx-tenty" IS a bit
of an understatement.
15-4305 Optional Accessories:
In typical KENWOOD fashion, there
are plenty of optional accessories
for this great HF transceiver. There
IS a special power supply, the
PS-430. An external speaker, the
SP-430, is also available. And the
MB-430 mounting bracket is avail
able for mobile operation. The

TS-43OS "Digital DX-terity!"

•
Digital Dx-tenty... that outstandmq
attribute buut mto every KENWOOD
15-4305 that leis you OSY from
band to band, frequency to fre
quency, and from mode to mode
with the speed and ease that will
give you a dominant position In OX
operations.

KENWOOD'S 15-4305, a revo
lutionary, Ultra-compact, HF Irans
erv r has already won the hearts
f r ore Amateurs the world over.

II overs 160-10 meters, including
the new WARe bands (easily moor
ueo for HF MARS). Its high dynamic
range receiver tunes from 150 kHz
30 MHz It utihzes an innovative UP
conversion PLl circuit lor superior
frequency stability and accuracy.
Two digital VFO's allow fast sour
frequency operations. A choice of
USB, LSB, CW, or AM, with FM
optional, are at the operators finger
trps. An Solid-state technology per
mits Inputs of 250 walls PEP on
sse, 200 watts DC on CW, 120
watts on FM (optional), or 60
walls on AM. Final amplifier
protection circuits and a
cooling fan are built-in.
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