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160-10 Meters PLUS 6 Meter Transceiver

1 AII·Mode Operation (SSB,GW,AM ,AFSK,FM) on all HF amateur
bands and 6 meters. JST·145, same as JST-245 but withoul6
meters and built-in antenna tuner.

* JST-145 COMING SOON *
2 MOSFET POWER AMPLIFIER · Final PA utilizes RF MOSFETs

to achieve low orstcrton and high durabi lity. Rated output is 10
10 150 watts on all bands including 6 meters.

3 AUTOMATIC ANTENNA TUNER . Auto tuner included as
standard equipment. Tuner sailings are automatically stored
in memory for fast asy.

4 MULTIPLE ANTENNA SELECTION • Three antenna connec­
ucos are user selectable from l ront panel. Antenna selection can
be stored in memory.

5 GENERAL COVERAGE RECEIVER · 100 kHz-30 MHz, plus 48·
54 MHz receiver. Electronically tuned front-end filtering, quae­
FET mixer and quadruple conversion system (triple conversion
for FM) results in excellent dynamic range (>100dB) and 3rd order
ICP of +2OdBm.

6 IF BANDWIDTH FLEXIBILITY. Standard 2.4 kHz filter can be
narrowed continuously to 800 Hz with variable Bandwidth Control
(BWC). Narrow SSB and CW filters for 2nd and 3rd IF optional.

7 QRM SUPPRESSION · Other interference rej ection features
include Passband Shift (PBS), dual noise blanker, a-eteo RF atten­
uation, IF notch filter, selectab le AGC and all-mode squelch.

8 NOTCH TRACKING · Once tuned, the IF notch filter will track the
offending heterodyne ( = 10 Khz) if the VFO frequency is changed.

9 DDS PHASE LOCK LOOP SYSTEM • A single-crystal Direct
Digital Synthesis system is utilized for very low phase noise.

10 CW FEATURES · Full break-in operation. variable CW pitch. built
in eiectronc keyer up to 60 wpm.

11 DUAL VFOs · Two separate VFOs for split-frequency operation.
Memory registers store most recent VFO freq uency, mode, band­
width and other important parameters for each band.

12 200 MEMORIES · Memory capacity of 200 channels. each of
which store frequency. mode. AGC and bandwidth.

13 COMPUTER INTERFACE · Built-in RS-232C interface lor
advanced compuler applications.

14 ERGONOMIC LAYOUT · Front panelfeatu res easy to read color
LCD display and thoughtful placement of controls lor ease of ope r­
ation .

15 HEAVY-DUTY POWER SUPPLY . Built -in SWitching power
supply with "silent" cooli ng system designed fo r continuous
transmission at maximim output.

['-'ReI 3apanRadto Co.,.lJd.
430 Parx Ave., 2nd Floor New York. NY 10022 Phone: (212) 355-1 180 Fax; (212) 3 19--5227
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C orner Beam M o d els
Band Max Dim WindLd Price

2 meters 4 ft <2 sqft $ 145
220 MHz 4 It < I sqft 5 145
70 cm 3 ft < I sqft SII 5
Dual 146/435 4 II <3 sqft 5165

ComerBeam can still be your beam
when you join MARS at 143/148 MHz or
team up with the sheriff s communica­
tions interface team at 158 MHz.

Scanning Too?
ComerBeam' s gain & bandwidth ex­

tend monitoring range from aircraft to to
marine & public service frequencies.•
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?•Big Forward Gain
W ide Backward Rejection

Exceptional Bandwidth
Distortion Free Pattern

Your antenna makes all the difference at VHF and UHF-It de­
rermines transmitting range. It sets the limit for weak signal recep­
tion. And it decides what interference you'll hear and create.

An omnidirectional antenna radiates un iformly in all direction.
and it also hears noise and inte rference from every direction.

A directional antenna not only sends your signal where you
want, it hears the signal it's pointed at, rejecting olhers. It also lets
you operate with minimal power, cutting interference you infl ict on
other stations.

ComcrBeam's clean sharp pattern
without sidelobes or spikes reaches past
the noise and interference to get the mes­
sage through. Its wide rear rejection lets
you null out strong nearby signals to re­
duce interference.

Look what CornerBeam does:
- 10 dB gain vs. dipole
-40 dB Front-to-Beck
-60 degree Half-power Beamwidth
-SWR <1.1:1 across the band
-No dimension over 4 ft
-Mounts directly to mast or tower
-v enicel or horizontal polarization
-No need for offset or side mount

Corner B

-180

·180

Comet Bea ts Vagi
A yagi with the same gain would

have a 100ft boom. Vagi bandwidth
would be less than half. More important,
ComerBeam produces no side lobes, no
back lobes.

Improved Data Communica tion
Because ComerBeam' s pattern has

no unwanted side spikes, phase noise is
reduced to a mini mum. The result is re­
duced data error rate, faster packet cir­
cuits. When you want a di stortion free
signal, think ComerBeam, not yagi.

Comer Beam for Repeaters
If your repeater shares

a frequency with another.
the deep wide null toward
the rear could keep your
signal out of the
neighboring repeater's
receiver and tum a deaf ear Construction : Aircraft aluminum.
to its signal. A pair of Booms are square. Elements are sol-
CornerBeams can be com- id rod . Stainless hardware included
bined to privide special ra- for tower and mast mounting accepts
diation footprints. A Cor- up to 1.5" dia. mast and may he ro-
nerBcam aimed at an area tared for vertical or horizontal polari-
your repeater hears poorly zauon . Connector is SO-239 for
could improve service VHF, N female for UHF. Dual-Band
whe re incoming signals antenna has separate driven ele-
from HTs are presently too ments. weighs only 10 pounds.
weak. ComerBeam makes Dimensions given in table are for
it possible to increase re- reflector elements & booms.

r~==========~=~~~::;-_.•_-:, peater density while reduc- Options: Commercial Frequency $45.
ing interference. IDuplexer : Add $80 for VHFIUHF

Bandwidth Pays orr Duplexer and cabling for single coax
With its exceptional bandwidth, your feed of Dualband 146/435 Comer.

ComerBeam can be put to work right out Shipping: UPS ground to continental
of the box without special tweaking. It USA ($1 1 S&H). Air Parcel Post to
can serve you now when you're working HI, AK, & Posessions ($ 14 P&H).
repeaters with an FM handheld, and later Canada ($ 16 P&H).
when you set out to work satellites or go Allow 2 weeks for delivery.
after small signal DX at 144.2 MHz.
~----------- - ----.,o Yes, I want Performance in My C o r n e r !
I _ Send my ComerBeam : _ 2m, _ 220MHz, _70 em, _ Dual 146/435. I
I _Options: _ DualBand Duplexer, _Commerc iaUMarine. Frequency : I

Name Arnt. Enclosed _
I Call Phone I
I Street Unit I

City Stale Zip _

I AntennasW:est Tech 8013738425 Fax 801373 8426 I
In~$oPl ak &ad, cr 800 926 7373

L. Box 50062-5 Provo irr 84605 tl ...---------- ~ - - - - - ­CIRCLE S7 ON READ ER SERVICE CARD
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Gel time &
frequency
checks

without buyin~ mlllti­
band hf revr. Hear Geo
Alerts for cOfldrtions af­
fecting «Id,o propaga­
tion. Very sensitive and
selective crystal controlled superhet. dedicated to lislen­
ing 10 WIN on 10000 MHz Performance rivals the mosl
eKpensNe receiver5
o RWWV Rcvr kit, PCB onty $59
o RWWV Rcvr krt with cabt, spkr. & 12Vdc adapter 589
o RWWV Rcvr wired/lested COOt with~ &

adaplef S129

Excell.nt O.15~N sen­
s iti vi ty provides good
reception even at dis­
tances 01 70 miles or
more with surtable an­
tenna. No comparison
with Ofdinary COf'\$.IJI'l'le

reece or acanner"ll Automatic mode provides stoml
Wiltch. alerting you by unmuting receiio'l!ir and ptovichng I n
output to IIip remote equipment when an alert tone is
.....,~u

Es..nti l l for airports . police and fire d8j)artmenta.
CAP. broadcast stations. state . nd local emergency man­
agefS. amateur repealers - anyone needing a professional
quality receivet'o Because of its reasonable price. it is also
handy for bikers. hil<ers. boaters. hunt81'S, farmers - any
one who needs up-to-dale wealher info and emergency
warnings, even from distant stancns.

Smail enough for emergency or portlb le use, it can be
powered from a small g..12V battery when needed. Crys·
tal control:ed for accuracy; all 7 chlnn.is provided
(162.40 to 162.55)

You can buy just the receiver pcb module in k~ fofm or
buy the k~ with an attractive metal cabinet. AC power
supply, and built';n speaker. It is also available factory
wired and tested.
.RWX Rcvr kit, PCB only .."' $79
.RWX Rcvr kit with cabt, spkr. & 12Vdc 1Idllj)tef $99
oRWX Rcvr wired/lesled ... cabl WIlh spkr & adptr $139

~ Our new RWX is a Yerz sensitive and
~ seiec t ive Hamtronics grade receiver to

monitor c rit ical weather and emergency broad·
castl from NOAAINWS or Environment Canada.

SUBAUDIBLE TONE
ENCODER/DECODER

Encodes aW standard sub­
audible tones with etyStal ac.­
curacy and convenient DIP
switch aelection. Compre­
hensive manual also shows
how you can set up a front
panel switch to select be­
tween tones for several re­
pealers . Receiver decoder
can be used to mute receive audio and is optimized for
installation in repealers to provide closed access. High
pass fitter gets nd of annoying buzz in receiver.
•TD·5 CTCSS EncoderlDecoder Kit ooly $39
•TD-5 CTCSS EncoderiOeeoder Wlredllested _..$59

Access all your favorite closed repeat­
ers w ith TO·S CTCSS EncoclerlDecoder

e ---

Join the fun. G.t ,trIklng
imag.s d irectly from the
_ather ..t.llite,l A
very sensitive wc eeaoe fm
receiver optl mlz. d for

recececn of NOAA APT and Ru..lan Ru..lan
Meteor _ath.r f.. images on the 137 MHz band.
Covers all riVe saletlrte dianneIs. Scanner cireurt and
recorder control alloW you to automatically .earch for
and tape s'llnals as aalelhtes pass ovemead. even wtli le
away from home.
. IlU! Rec.i_ I rt lt.. caw 11 59
• WU9 FIecI i", .~,,",,_"llV*,.....,. 1119
• WU! R I~ l j.. W"ntI .catewitll I2V* HIptil' IU9
oln-' PCD t YIerI-.l ..........sm-. _ .219
• Tltt1tUJlI~ 1119
o Wptllel S'le1~.. "-,,&IIoeIi UD

A mtcrccreceeeor-eentrcnec repeater with full auto­
palch and mlny v....atU. dtmf contro l f.atures at
less than you might pay for a bare-bon.lI repell.r or
controll.r afon.1

Kit still only $1095
w&I still only S12i5
.... lUll' l1Jnl. .-"...
«1 ." ...__,

Digital VOIce Reeord.r Option on_. .. only $100.
Grea! for voice lD or making club announc:emen!:s.
REP-200c Economy R.peatllr. Voice 10 . no dtm1 or
l utopatch _ Kit only S195, w&1 $1195.
REP-2ooN R.pell No controller so you ClIn tae your
own ,.."' "' , Kit only $615, w&1 S995.

LNG-{ I G"As FET PREAMPS
STILLONLYS591
• Make your friends sick w,th
envy! Worlt stations they don't
even know are there.
o Install one at the entenna and
overcome coax loues.
• Available for 28-30, 46-56, 137-152, 152-172, 21().230.
40G-470, lind 800.950 MHl bands.

lNW-( I ECONOMY PREAMPS
ONLY $29 kit, $44 wtred/lnted

oMini:at\nl MaS FET Preamp
o SOlder tenTlinals allow easy

connection inside redias.
o Available for 2~5. 35-55, 55-90, 90-120. 1~150.

150-200.200-270, and 400-500 MHz Nnds.

Go on a ham satellite adventurel Add an­
other band for the nest contes t Thrill In the
excitement of building your own gear, and
save a bundle.

No need to spend
thousands o n new
transceivers for
each bandl
• Convert vhf and uhf .;gnals tol1rom 10M.
o Even if you don' have a 10M rig, you Carl pick up very
good used Kmtrs & revrs for next 10 nolhing.
o Receiving ecnver te ... (shown aoove) available for
various segments of eM. 2M, 220, and 432 MHz.
o Kits from S49. wired" ested units ooly $99

o Xmilling conver1efa (at
left) for 2M, 432 MHz.
o Kits only $89 vhf or
S99Uh!.
o Powef~ up to

SOW """"

VHF & UH F A M PLIFIERS.
CMput levels from l DW10 100w Starting It $99.

FM E X C ITERS : 2W I?lItM continuous duty.

l A51: eM. 2M. 22OMHz.
...........klt $99, wtl: $1&9.
TA451 : 420-475 MHz.
...........ki t $99, w it $169.
TA901: 902-928 MHz.
(D.5W oul) w lt $1&9.

F M R ECE IV E R S :
• R100 VHF FM RECEIVERS
Very sensrtive - 0 15uV. superb
seledivity - both crystal and
ceramic IF filters for :> 100 dB
al 112kHz (best available any_
where). t1utter-proof squelch.

For 46-54. n-76, 140-175. or 216-225 MHz.
.............................. ..._ kit $129, wtl: $189.
• R144JR220 RCVRS. Lih Rl00. with 2M or 220 MHz
helieIl resotIator in front end kit $159, wft $211.
• R451 FM RCVR, for 4zo..t75 MHz. Similar to aboYe .
........................................................ ... kit $129, wft $119.
• R901 FM RCVR, 902·92BMHz $159. wit $219.

Hamtronics has the world's most
complete line of repeater controllers, ew
and voice id boards, dtmf controllers,
autopatches, ctcss boards, exciter, pa,
and receiver modules. Here's a sample...

CWID. Tradi~onal diode matrix, permits field etlanges:
use wrth COR·3 ", , ,kitonly $59

~'I" CWlD·,t Min iature <;wid board.
A.~i!l4! eprom-conlrolled, easy 10 build.
~ " " only $541kit, $79wtt.

DVR-1. Add real speech to your repeater. Reeords your
own voice up to 20 seconds Use for voice id Of 10 play
dub announcements, $S9/klt, $II wit

COR-3. Inexpensive, f1elOble COR module with timers.
courtesy beep. audio millet. , _. kit only $49

COR'" Complete COR and C'r'JID al on one lxHIrd.
Low power CMOS logic. timers. courtesy eeee. 2nd revr
q,ut. ~ epI'Qm only $99/klt, $141 wit

COR-5. MICI'Opl'O(:eSSO conlroller with a' !he bells &
whlStIn! Fun autopattl'l. reverH ap. phone remote
c:ontrol. lots of dtmf control funcllons, an on one board,
as used it'l REP-2oo Repeater _._ S379 wit

COR-6. COR time.... OO\Jnesy beep, A·rt
voice id. Like COR & DVR-1 on one .- 'It.oi
boafd! Record your own voice up to .- 't>•.~.;('
20 seconds. Low power CMOS, non- ' • •r~
volatile memory. 1.7-1-;;;;:;;
.............. kit only $99. wit only $149. " ,

AP-3. Repeater autopatch, reverse autopatch, pl'lone
line remole control. Use with TO-2 kJt $89

TO-2. Four-digtit DTMF decoderlcontroller. Five IIotehing
on<ltl funl;bons. toll call restrictor k it $79

TD-4. DTMF COi,boller IS .boVe
e'>:eepl one on-QfI Iuncbon and no
tal eal I'$$trictor. Can also use tor
..-elective calling ; mute speaket' until
aomeone~ )'QU kit 149.

T[).). ClCSS DecodetiEncod8l'. Prevents repeater
access unless tone is present Can also be used with
mobile to access repealers kit only $21.

You'll KICK Yourself TRANSMITTING AND
If You Build a Repeater RECEIVING CONVERTERS

• Without Ch«king Out Our Catalog Fir'l;t! I
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l'C\\'S Flash: M oney Talks

Wayne Green W2NSOI l

NEUER SHY 0 I E

Well. it seemed more like a
computerfe st. looking at the ex­
hibits . And more like a geriatric
co nvention. looking at the at­
tendees. .... hat few there were of
them. This is terrible!

Atlanta is the bub of the
whole southeastern US. ye t I
doubt if a thousand ham.. roth­
ered to tum out for the hamfest. I
went around the place counting
heads several times during the
day. I cam e up with be tween 600
and 700 on mo st sweeps.
and that incl uded the out-o f­
the-way com merci al ex hib it
area, the th ree tal k rooms and
th e flea mark et. I saw almosl
no youngsters al l day.

I checked the talks every hour
to see what kind of cro wds they
were pulling. Packet: zero! Re­
pealers: one. DXCC pulled a big
four. The A RRL meeting pulled
a .... hopping nine . Antennas had
five. Beginners had four. The
two DXpcdition talks pulled 17.
the biggest crowd of the hamfest
- except for my talk. which was
scheduled at the close of the
show. when everyone was hot
and tired , and pu lled -18. There
was no mike. so I had to do the
best I could over the no ise o f the
big fans (ai r co ndit ioning in siz­
zling Atlanta ? Har-de-har] . The
hamfest was hel d in a dirty old
Sears warehouse .

Now here 's a sho w that
should have pulled in hams from
all over the south. TIley should
have had at least 15·20.000
hams there. They shou ld ha ve
had the whole ham industry ex­
hibiti ng . They should have had
top-notch emertutning speakers
to help pu ll in the cro wds. So
what has happened? Is ham ra­
dio dying in the South. or is this
the sad re sult o f local clubs re­
fu sin g to cooperate for the good
o f the hobby?

We-re at a time w hen we need
all of the cooperation ...... c can get
between clubs. With the th rea t­
ened loss o f our no-code bands.
and with well over half our hams
being Novice.... or Tcchs. the last
thing we need is foot-vhoonng
ri valries.

The cl ub could n't afford to
h ring me down to talk . so I paid
my own {and Sherry 's ) way. ho­
tel, rental car. and meals. What I
fo und was a well-lit flea market
area packed with software se ll­
ers (mostly games). and the
co mmerc ial exhibitors way off
in a dimly-lit back area. ...... here

Con.tinued on page 3 I

Atla nta Hamfest!

our band s. but also to ki ll
tower restrictions an d to help
imple ment my own pet project :
an eight-year course in elec­
tronics. communicat ions and
computers in eve ry school in the
cou ntry. grades 5- 12. lI am leg­
islators also will ha ve the car
and eye o f the media , whi ch
will also help give us so me
desperately needed poli t ica l
clout.

Two meters is the most used
of all o ut ham b and s. by a wide
margin . What will th e loss o f
tw o meters (and 450 ) mean to
us? Well. th at would pretty
much put over half our hams
out of busine ss. The Tech half.
....hi ch has been brai nwashed
into believing th at learning the
code is tota lly beyond their
abili ty. will have fe w practical
options. T hus, in eight 10 len
ye ars. whe n their licenses
aren ' t re newed, the FCC fig­
ure s will drop precipito usly.

Oh . a few w ill manage to
o verco me their mental block
about the code and join us on
the lo w bands. Fewer stilt wi ll
mo ve 10 50 o r 222 ~H Il.

wun all those sate ll ites up
there providing dependable
communtcauons. there 's no
longer much com me rci al in ter­
est in our HF bands, so ....e· 1I
probably hold th em unt il the
few o f us that are left die off.
Frankl y. I expected 10 see our
virt ual ly unu sed micro wave
bands be the first to go. These
are prime ta rgets for the pro­
posed ne w sate ll ite consumer
services.

Meanwhile , I' ll he che cking
the ham club nc wslcucrs for
sig ns o f activ ity in hackin g
club members in a run for sta t"
leg is latures. a t leas t with 3 S

m uch en th usi asm as supporting
Walk-A-T hon s. We sure don 't
ha ve any money. so al l we ' ve
got are votes 10 work wit h. A nd
tha t means playing the poli t ics
game . Or else .

A
s a salve for those
readers who arc mUI1O­
maniacal about the
hohby and don 't want

to read or know about anything
else. my editorial this month is
strictly ha m ori ented. This is
frustrating because the re have
been some amazing non-ham or
semi-ham th ings taking place
that I think many of you would
enjoy readi ng about. Like a fan ­
tasric S5 hook I' vc found that
explains an ultra-sim ple way
anyo ne can find O UI w hal they' re
allergic to. and thus hel p them
get rid o f arthritis. mult ipl e scle­
rosis, and a bunch o f other weak
immune system miseri es (like
cancer).

Then there was my fou r-hou r
guest shot o n the An Bell
W60BB talk rad io show. The
thousands of lette rs and orders
for Illy booklet s resulting has
dominated my life for the last
month. My ta lking abo ut nmn­
teur radio has resu lted in hun­
dreds of new subscribers. It' s
had my co py and folding mao
ch ines run ning overtime. with
me data ente ring the booklet and
subscription orde rs. then asscm­
bling and mailing m)' booklets.
Whew!

In order to keep this month's
column hammy I' ve robbed
some o f the stuff from my 84
pages of edi torials not yet pub­
lished in 73 booklet, maki ng it
now edi torials mostly not yet
puhlished in 73.

auction . Mmrn, bill ions! More
money 10 spend ! More pork!
Let's see nnw. what social pro­
grams can we cook up to take
care o f thi s bonanza? If you 're
not up on how Congress works,
there are a couple excellent
books on my $5 recommended
read ing list that will enlighten
and disgust you. Hey, they might
ev en he enough 10 get you to
stan thinking. Well. maybe not.
We seem to have a 101 o f hard
corpse CaM'S out there in
hamland.

However. there' s one other
commodity politicians unde r­
stand, and remember that the
FCC Commissioners are all ro­
litical ap poin tees. Politici ans un­
derstand votes.

That's wh y. whe n I got fed up
with the idiotic repealer rcstric­
t ion s Pro se Walker engineered, I
organized a hearing before the
Commissioners to get our rc­
pcatcr rules changed . I not o nly
brought in a pa rade of care fully
reh ea rsed repeater gro up rep re­
sentatives 10 lesti fy,l also waved
a thick stack o f pe tition s at the
Commiss io ners. The repeater
groups had collected thousands
of signatures at bamfcsrs and
club mee tings, an d it was these.
more than reason. that carried
the day. Reason is nor a powerful
.... eapon .... hen deali ng with poli­
tic ians. Anyway, the result was
thaI we brought about the largest
hunch of rule changes in the his­
lory o f the FCC. We e ven he lped
trigge r not just the deregu lation
of amateur radio. hut also the
other services.

Ma ny ne rvous Techs ha ve Anticipating just such an at-
hecn asking me what I thin k tack as we arc now faci ng from
of the move by commercial in - the mon ey ed big hoys, I' ve re­
tcrcsts 10 buy ou r 144 and ccnt ly proposed in my ed itoria ls
450 M Hl hands. My answer that eve ry ham cluh make it
is simple : Money talks whe n project number one ro ge l a club
you' re deal ing wnh politici ans. me mbe r elected to their Mate
Even the FCC (as well as Con- legislature . We need the clout
grcss) was amazed at how much ham legislators can provide in
the spectrum tu rned ou t to be every Slate. and nor j us t to help
worth when they put it up for us fig ht off co mmerc ial raids on
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From the Ham Shack

Although the Smithsonian Is a
la rge enterprise, so also is the
scope of our mandate. Our mu­
se ums cover a vast range o f
history, culture , and te chnol ­
ogy. Our resou rces-in space ,
money, collections. and per­
sonnel- are li mited . Because
we cannot add ress everyth ing
in our exhibi ts , we generally
ta ke on e 01 two ap proaches.
We may do a broad survey- . ,
present ly is the case wi th the
"Information Age--where indi ­
vid ual subjects and people are
given re la tively brief mention.
Thus, in that exhibit, in a sec­
ti on on wireless and radio ,
'testa shares space with Hertz,
Lodge, Ma rconi . De For est ,
Arm st rong , and others . The
o t he r approach is to do a
smaller exhibit wi th a focus on
a parti cul ar top ic or person.
Th us , in -Li ght ing a Revolu­
tion," we pay specia l attenucn
10 the incandescent lamp and
to Edison. Other people are in­
c luded. most notably those who
were otrecuy involved in that
develo pm ent-l i ke Brus h ,
Farm er, Thom son and Swan.
We pay les s a t ten tion to
subjec ts like the competing gas
light rect moroqv or the develop­
m en t o f la t er di s t ribu ti on
systems .

In "Lighting a Revolution : we
try to describe the orig ins of
Edison's work and as well as its
impact. Our conce rn is with the
light bulb . We do not c la im, as
M r. Wa g ner suggests , th at
Edison "invented DC etectrtctty"
or that he "invented AC electric ­
tt y and ha rness ed Nia gara
Fall s." We argue tha t, becau se
of th e pop ulari ty of the incan­
descent lighting, there was an
Incentive to develop la rg e­
scale generaling systems (a t
the sam e time granting that
th ere we re o ther factors, in­
c luding st reet ra ilwa ys and
electrochemic al proce sses ).
We allow this argumen t to lead
us to say that the light bu lb was
a key element encouraging the
creat ion of the Niaga ra Fal ls
station, not tha t "he made the
Niagara project possib le ."
There is no claim tha t Edison
had anything directly to do with
tha t station . Indeed, beca use
we use Niagara Fall s simply as

concepts, but shou ld beware
of extend ing h im credit for
everything that followed.

It. The smithsonian's treatment
or Tesia

work o f Pactnottt . Brown ,
Dobrowolsky, We nstrom. and
also Westi nghouse engineers
who, with Tesla's help , trans lated
those patents into practical elec ·
meat technology.

It also ignores the complex ity
of the history of electr ic power
systems. A starting point might
arguably be the developmen t of
the self-excited dynamo in the
1860s (Siemens, Wheatstone)
which was effic ient enough to
make lighting and power systems
(both AC and DC) practical , es­
peciall y with better magnetic de­
sign in the 1870s (Gramme and
others). That made it feasible for
arc lighting, Incandescen t light­
ing, street railways , and other
applica tions to become widely
available, The AC transformer in
the mid-1880s (Gaulard, Gibbs,
Blathy, Zipemowski) made pos­
sible long-distance transmission
(thOugh this could also be done,
with less efficiency, lor both AC
and DC using motor-generator
sets) . Multiphase AC operation,
with which resre is associated,
made transmission more effi ­
cient; it also gave us an AC
motor. More recenlly, develop­
ment of means for transforming
DC has meant even more efficient
means of long-distance transmts­
sion at very high voltages.

Inc identall y, Edison's ro le in
this part icular sequence is mod­
est, being confined primarily to
the design of a more efficient DC
generator.

reere is g iven credit by Mr.
Wagner for -every essential of ra­
d io.- This statement is presum­
ably based on his patents for
basic tun ing concepts. Eventually
the US Supreme Court held tha t
these, together with patents of
John Stone and Oliver Lodge, an­
ticipated those of MarconI. But
Tesla was ineffect ive in promot­
ing any system of his own, and
although it is intriguing to think
that his work may have had a sig ­
nificant impact on others , good
historical evidence of that is lack­
ing . Starting from the experi ­
ments of Hertz, it was Marconi,
Stone , De Forest, Fessenden,
and Braun , among others , who
developed practical radio tech­
nology. They were aware of some
of the deta ils of what Testa was
doing , but, as far as we are able
to discern, they came to their own
basic ideas independent of him .
We can the re fore ma rvel at
Testa's early understanding and
articu lation o f some important

I. The historical ro le of Tes la

The Smtthsonian An swers

There is little question that
Tesla was a genius, whose fer­
tile mind generated a number of
ideas at the cuning edge of the
electrical technology of his day.
Indeed, plausible arguments are
made that some of his concepts
can be useful in invest igating
phenom ena that we sti li don' t
understand. However, like many
geniuses, resre was a loner. He
had difficulty working with other
engineers-whether in explaining
his ideas to them or in consider­
ing their criticisms. The unfortu­
nate consequence o f this was
that his impact on practica l tech­
nical developments was severely
impaired. This does not make him
less interesting; indeed, for those
of us who are concerned with the
roots of creativity, it makes him,
if anything , more so. But it does
mean that we should be careful
in what we cla im were th e
consequences of his activities.

Bernard S. Ann, Curator, Elec­
trical CollecUons, Smithsonian. In
recent art icles in the magazine 73
Amateur Radio Today, John
Wagner has made several state­
ments about the historical role of
Nikola Tesla , about th e
Smithsonian's treatment of Testa,
and about Mr. Wagne(s commu­
nications with the Smithsonian.
Not su rprisi ngly, my views are
somewhat d iffe rent from his,
as ref lect ed in the fo llow in g
comments.

even more difficu lt since il ls usu­
a ll y not mult ipl e -choi ce. The
transmit lest sometimes requires
up 10 five minutes ottext be sent
error-free. We need to keep high
technical standards lor amateur
radio licenses ; not to keep people
out, but to fulfill the obligation to
train people for the real world of
electron ics today.

LETTERS

David Plett 3A2LZ. Greetings
from a US ham in Monaco. I am
strongly opposed to the idea of
upgrading senior citizens , as an
article proposed. Here's why. The
basic purpose 01 amateur radio
is to develop a pool 01 people
tra ined and skilled in electronics
and communications. Reducing
the technica l knowledge and reo
qu irements Is contrary to this
goal. Math requirements certainly
should not be reduced. In tact ,
th ey probab ly sho u ld be in ­
creased. You are not required to
do everything longhand to the
19th decimal place. "Filli ng in the
blanks- and basic calculator func­
tions suffice .The correct answers
are easy enough to memorize . I
memorized the Advanced and
Extra theory questions in three
days while driving around central
Florida during a short stay in the
US in 1993. The math included
is part and parcel of basic tech­
n ica l requ irements fo r any
higher-cl ass ama teu r radio li ­
cense in any country I know. I am
against favoritism. This is not in
a spirit of cruelty, or to say that
experience does not count or that
we should not try to help those
who have difficul ty with the
theory . However , the fact that
somebody is a good "on-ai r" ham
or a nice guy should not be an
excuse for allowing techn icall y
unquali fied people to be given
higher licenses. The beuer re­
sponse is to help those with diffi­
culties. Those of us who have an
easier time with theory, code, or
reg ulations (my most d ifficull
area) have an Obligation to help
others. It has been suggested
that the US technical requi re­
ments are higher than those gen­
erally used In Europe . This is not
so. Most US hams I speak to lind
the Advanced test to be the most
difficult technica lly. The Extra
exam covers mostly VE matters.
From my exposure to European
hams, the technical exam for the
entry-level license (VHF only) , Tesla's concept of the rotating
where there is no Novice license, field was clearly innovative and
covers approximately the same was recogn ized as suc h by
material as the Novice through George Westinghouse when he
Advanced US tests. However, It negot iated to purchase the pat-
is no t always "mu ltiple-guess" ents in 1888/9. But to claim, in
and often requires one to iIIus- Mr. Wagner's words, that "he ere-
nate and analyze circuits without ated the polyphase al1ernating
having seen them previously in current system of motors and
the same form .The CW test usu- generators that powers ou r
all y requ ires both sending and world- ignores contemporary Eu-
rece iving. The receiving test is ropean systems that relied on the
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Alexande r Dumble. Your re­
cent guest appearance on the
Art Bel l Show was th e b est
show of the ent i re se ries to
date. Your stands on technol ­
ogy and the philosophical ap­
p lications g i ve a pos ture of
hope and accomplishment; and
I am one who dearly appreci ­
ates what you've brought 10 the
arena. The cold fusion phenom­
ena has capture d my attention .
and I want 10 build a working
mode l. In my ci rcle of friends
we ha ve bu ill and ope ra ted
wind -powered elect rical gen­
erato rs , and th ese devi ce s are
encou ra gin g . Howev er , th e
thermal potential of cold fusion
ce ll s really sounds wonderful.
So getting info rmation to sta rt
experiments is now paramount.

Your presentation concern­
ing Bob Beck wa s delightlul to
hear. Bob has been a mentor
to me and many o thers for the
pa st deca de , go ing back 10 the
old Psychotronics Club , he re
in the LA area . The c lub is no
longer going , but the legacy
that Bob has imparted is very
m uch alive and well. Person­
ally, I ha ve assemb led many
Beck devices , and so ta r have
built thi rty of the "plant stimu­
lators ." I was an original sub­
scri ber to Byte. Despite all
the floods and ea rthqua kes ,
these orig ina l issue s of Byte
a re s ti ll here wi t h me and
treasure d. Thank you , si r, for
what you have b rought to the
world.

Wow! And jus t w hen J
thoug ht I was beating Rodney
Dangerfie ld in the "aon 't get
no respect" race. Well, maybe
this counters a nasty note I gal
from some sniveling lily-livered
yellow-bellied P h ilad e lp h i a
coward who d idn 't have the
gu ts to s ign his name . ..
Wayne.

J ohn Schultz W4 FA. Shame
on you for p rinting tna t article
on antennas using copper foil
tape without ch ecking thi ng s
out. The 3M tapes mentioned
are ext remely d iff icult 10 lind
a nd t h e only d i s trib uto r for
them in NC ha s a $ 75 mi nimum
orde r.

Anyone else ha ve troub le
finding the foil tape? If so, make
an omelet by buying $75 worth
and running an ad to sell the s tuff
to hams retail. Look on any prob­
lem as a golden (well, copp~
opportunity ... Wayne. !i]
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It was also a n ickel via th e
BMT subway from Brooklyn , so
I spent a tot of time shopping
the rad io stores of Cortlandt
Street back in the 1930s. And
Radio , Wire , Television , ta ter
name d La fay ette Rad io , 100
Sixth Avenue, was a wonderful
source of parts. Then there was
the WWI surplus stuff on Fulton
Street ... Wayne .

As Mr. Wagner notes, the bust
was offered to one or two other
muse ums and then to us. The
Smithsonian has a polic y of not
accepting busts unless they are
made from life and we decl ined
the offer. Furthermore , there was
no particular reason to accept
it. since we have no gallery 0 1
inventors or other context lor it .

We do have a bust of Edison ,
as M r. Wag ner mentions. It was
m ade from life , by a phrenol o ­
g ist wh o wanted to examine the
bump s and holl ows on Edison's
head-making it doubly inte r­
esting. It is exhibited (not near
t est e's motor) as part of an a t­
t empt to d em onst ra t e h o w
Edi son ha d excited publi c ad­
mi ration even before he started
work on the electri c li ght; this
was an important fac tor wh en
he looked fo r funding lo r hi s
investiga tions.

In sum, there is no vendetta
o r consp i racy with in Ihe
Smith son ian aga inst Nt kot a
'testa. We currently have an ex­
hibil featu ring Edison 's electr ic
light-because we have excel·
l enl mate rial and an interesting
story to tell. Circumstances in
the future may lead us 10 treat
o the r Amer ican s o f that
pioneeri n g gen era t ion , like
Charles Proteus Ste inmetz , o r
Elihu T ho m so n , o r W i l liam
Stanley. We had specific plan s
to do so for Nikola 'res!a . At th e
moment these have been
thwarted , but we hope we will
be able to resume the endeavo r
before lon g.

John Uscinowskl KE20 (ex­
W2JMR). I have been li cen sed
since 1935 . I built my own test
equipment, transmitter, and re­
ceive r. I reme mber go in g 10
conranc t S treet to Ha rr ison
Rad io , leeds, and Blan Th e
Radio Man to buy parts . Since
I l i ved in Yonk ers , il was a
nickel o n the trolle y and a
n ickel on Ihe Van Cortl and t
SUbway. Please keep plugg in g
away, steeri ng us back toward
basics.

For several yea rs Mr. Wagner
has been attempting to have
t esta better represented in this
museum. He is not alone in this
desire (nor is Tesla the only per­
so n with advocates) and we ap­
prec iate h is efforts. In th e
process, he has no doubt encour­
aged a number of people to learn
about this remarkable man , and
he has encouraged us in our own
researct1es .

and some tentative agreements
were made. We hoped to have
something together by 1993, the
centennial 01 the Tesla displays
at the Columbian Exhib ition in
Chicago. Tragic political events
with which all of us are familiar
intervened, and the project was
put on hold . Aecent develop­
ments hold promise that we may
be able to begin again, assum­
ing that lu rther funding ca n be
found .

I have been especially im­
pressed by the fact that he has
gonen his third -g rade students to
learn about Testa . They have
been articulate in their letters to
the Smithsonian and they have
apparently been suffici ently per ­
suasive to co rporation presidents
to elicit $50 and $ 100 co ntribu­
tions to pay for the casting of a
bust of 'testa which had been
sculpted by the father of one of
the students. Certainly this is a
good thing fo r them to do- as
long as they realize that we may
have good reasons fo r not auto­
matically acceding to their de­
mands that this bu st th en be
e xhibited at the Smithsonian.

I should add, howe ver , that
when we do such an exhibit it will
not be a simple ce lebratory event
of the so rt Mr. Wagner seems to
envi sion , any more than "U ght­
ing a a evofuuon" or the "Informa­
tion Ag e" are. This is a history
museum; in it we try to promote
a better understanding of people
and events by presenting them in
the context 0 1 the ir times. The
complexity and richness of per­
scoeunes like Testa and Edison
deserve no less.

Meanwhile , when we make
some modifications in the ·Ught­
ing" exhibit next year to include
more rece nt developments in
lamp techno logy, we plan to ex­
pand our treatment of AC sys­
tems, which will allow us to say
more about 'testa's contributions.

III. John Wagner an d th e
Smithsonian

In the cata log of the exhibit,
mentioned by Mr. Wagne r, we in­
cluded the biographical sketch of
Tesla described above. A revised
edition specifically credits his pat­
ents as the basis for the Niagara
generato rs.

Several years ago we orga­
nized a one-ca se exhibit lor a
special event at the National
Acad em y of Sciences . After­
wards we displayed it for several
months near the Niagara Fall s
nameplate mentioned above. It
was well li t and was definitely not
"in a darkened hallway next to the
men's room; as stated in Mr.
Wagner's article .

W e ha ve long been 0 1 Mr.
Wagner 's view that a more ex­
tended study of t esta would be
appropriate for an exhibit. Unfor­
tunately, we have virtually no ar­
tifacts for such an effort beyond
those already in ·U ghting a Revo­
lution ." We obtained a small grant
to explore the possibilities of a
joint endeavor with th e Testa
Museum in Belgrade, where vir­
tually all the surviving Tesla ma­
te rial is preserved . They were
e xcited about the possibilities

an indication of America's com­
milmentto a new elect rical age ,
we, rightl y o r wrongly, don't
describe it in any detai l.

We do. ho wever. include a
te sta motor and a nameplate
from a Niagara Falls dynamo (we
have the dynamo itse lf in our col­
lection, but at 85 tans it would not
easily lit in the exhibit) . There is
a picture 01Tesla and a short bio­
graphica l sketcn (which admit­
ted l y a re not prominentl y
displayed).

Mr. Wagner notes that th is ex­
hibit was sponsored in part by the
Thomas Alva Edison Foundation
(actually through an International
Committee for the Centennial of
the Electri c Ught). We are very
sensi tive to the problems poten­
tially assoc iated with sponsor­
ship, no metter where it comes
from . Unfortuna tely, exhibits cost
money, and it is necessary in
most cases for us to seek outside
help-which usually comes from
people who are inte rested in the
subject we want to treat. Rea liz­
ing th is, we insist that the money
comes without strings , that we
are the ooes who determine what
objects and wha t text are in ­
cluded. tn this particu lar case I
know that th e co m mi ttee
exercised no influence over the
content of the exhibit.



Pretty Sneaky _

Amateur Radio Called an
"Invaluable" Resource

FCC Criticizes Consumer
~p~m~e~n,-,-t _

Injuries were reported in Lowndes County, south­
west ofMontgomery, andmore than 60families were
left homeless by the storms.

Peters said being within earshot of amateur ra­
dio proved handy to meteorologists analyzing Dop­
pler radar displays of the storms. "I noticed that the
staff every once in a while would hear words like
'goll ball. ' Everybody at the radar console would get
quiet and listen to what was coming in over the
amateur radios."

A Skywarn team member who monitored emer­
gency frequencies during the outbreak praised the
efforts of his fellow hams. "This was the best
Skywarn operation I've heard yet, on the part of the
volunteers running the nets and on the part of the
general hamcommunsv in prOViding timely, useful in­
formation," said Jim Smiley KE4CAP, 01Alabaster.

Amateurs serving as Net Controls in Alabaster
included Rick Kimbrell KC4RNF (ARRL Alabama
Section's Emergency Coordinator), John Simons
KC4UCP, Mark Parmley WA4UHC, and David Black
KB4KCH.

Skywarn Nets were also active throughout east
and west Alabama, including Tuscaloosa,Calhoun,
St. Clair, Blount, Chilton, Tallapoosa, and Talladega
Counties. In east Alabama, the Salem Hill Skywarn
Net had an estimated 44 check-ins. Amateurs also
staffed the Birmingham-Jefl erson County EMA
headquarters, assisting wi th damage reports.

Amateurs running Net Control Postspraised the
quaiity of reports received from spoilers in the
field. On Birmingham's 146.880 MHz repeater, nu­
merous hail reports were received from hamswho
gave specific size and location information along
with wind speed estimates and other pertinent
data.

Rick Kimbrell called the episode a test of nerves,
hearing, coordination, organizing skills, and writing
speed. ' I thought the nets ran very well,' Kimbrell
said. "I was really pleased to see and experience
WOrKing with theMontgomery group and the lin k that
has been established. I thought it worked great."

The March 18th emergency marked at least the
third time radio amateurshaveset up Skywarn Nets
for the Weather Service in 1996. Ironically, the
March 18th storms forced a change in plans for
Peters, who had been scheduled to lead a Skywarn
training class for amateurs in Montgomery that
evening. When the storms broke out, Peters can­
celed his appearance and remained at the Ala­
baster Forecast OHice instead. manning one of
the Doppler display consoles and analyzing wind
patterns. Kimbrell, who had planned to accompany
Peters to the Montgomery meeting, assisted with
Skywarn Net Control duties instead, remaining on
the air for nearly five hours.

From an article by David Black KB4KCH, ARRL
Alabama Section Public Informat ion OHicer, in the
April 1996issue of The BirmingHAM, Official Pub­
lication of the Birmingham Amateur Radio Club.

It's a Fashion Statement

Number 8 on your FfiedbllCk card

• ••QRH

TheApril OH-KY-I NARS fcxhunt was one of de­
ception-the fox, Dick WB4SUV, had taped a quar­
ter-wave dipole to the bottom side of a fishing pole.
The coax ran through the center of a bamboo prop
for the pole. The batteries and transmitter running
50 watts were located insidean adjacent tackle box
with a see-through cover, filled with fishing lures.
The equipment was set up under the new Central
Bridge on the Kentucky side of the river, and in­
cluded two volunteer fishermen. The high poweron
the water's edge created many reflections on both
sides of the river, along with a reported 100 dB at­
tenuation needed two miles away in Devou Park.
The sniffing part of the huntwas interesting, as both
teams avoided disturbing the fishermen!

TNX Dick WB4SUV, The Q-Fiver, official news­
letter of the OH-KY-IN Amateur Radio Society.

The FCC recenuv released a statement saying
that most Radio Frequency Interference (RFI) prob­
lemsare caused by faultydesign of consumer elec­
tronics equipment such as VCRs, telephones, and
TVs. The statement is good news for hams who now
have the FCCon record asagreeing withwhat many
hams have maintained for years. Such statements
will be of great value in fighting RFI complaints and
defending hams against capricious lawsuits which
some angry consumer gear owners have initiated.

Meanwhile, the FCC has given up on its pilot
project, which tasked consumer electronics service
shops with evaluating RFI complaints. The Tampa
FCC began the project in 1994 but only one shop
was ever certified and itsspokesman concluded that
most problems were caused by unlicensed trans­
miners using illegal power. Also, it was never settled
as to who would pay lor the shop's services. Most
consumers were unwilling to pay to have their RFI
evaluated. Reportedly, the FCC is no longer han­
dling any RFI complaints and is advising consum­
ers who complain to direct their comments to the
Electronics IndustriesAssociation, a group that rep­
resents equipment manufacturers.

TNX Billy Williams N4UF, Balanced Modulator,
North Florida Amateur Radio Society's newsletter.

A powerful late winter storm triggered severe
thunderstorms, tornadoes and up to golf·ball-size
hail over central and south Alabama. The National
Weather Service said it issued 48 tornado and se­
vere thunderstorm warnings during the afternoon
and e\'ening 01 March 18, 1996, "So many warn­
ings that we overwhelmed the media in some
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The "typical" ham:
• Wears button-up shirts, usually done up to the

collar button but neverunOOne below the second button.
• Wears an undershi rt, even on hot, humid days.
• Wears polyester pants (usually too short).
• Wears pants revealing argyle socks and well­

worn, outdated shoes.
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MAIL ORDERS TO:

ALL ELECTRONICS
CORPORATION

P.O. Box 567
Van Nuys. CA 91408
FAX (818)781· 2653

E-Mail allcorp@allcorp.com
WWW http://www.allcorp.comJ
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CIRCLE 194 ON READER SERVICE CARO
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Twelve push-onlposh-off
switches (only 6 pictured).
Each sw~ch has a 0.0
square yellow lens wilh a ,""
0,25' high black. numeral 1 •~
through 12. They are light- ~ ,

eo by a 28 volt, 1185 wedge . .. io
base incandescent lamp which ~

can be easily replaced if a differenl

vouace is desi red. $1500
CAT #PBL..12 per set of 12

IULTRA-BRIGHT LED I
Aohm # SLA-580MT·E49 T-1 3/4
GREEN. water clear in off state. 500+

moo @2.1 ...., 16ma. 2 f $1!!l!
CAT# LED-33 or
1 100 fo r $40.00 - 1000 for $300.00 I

•

SET OF 12. SPOT NUMBERED

LIGHTED SWITCHES

1.5r (40 mm) square X 0.15· (3.8 mm) thick.

CAn PJT-2$26'?8h 5 for $110.00

Current applied 10 ee
device wiR produce ~.

heal on one see and
cold on !he ott1ef side. up 10
68" C difference between the two sides.
Modules can be mounted in para/lei to increase
the heal transter effect or can be Slacked 10
achieve high ()fferen!ialtemperatures. 127 !hef­
mQCOI~ per oevce. Operates on 3- 12 vee.
Requires a hea tsink to preyeoI overhealJng.

1.18- (30 mm) square X 0.15- (3.8 mm) thick.

CAT# PJT· 1

S17~2h 5 for $75.00

THERMOELECTRIC COOLER

PELTIER JUNCTIONS~I

TERlotS, NO_".".,ORD£R ~_Iwdlo ... tor ...
4B coo"'''C81 U S It $$.00 pe< _ . .... ""'""'~ All.
HI. Pf'I 0<e-- ...... pay II,lI _ _ 'II ....c:w<lon_.....,

~~.~'~.~'~OAN::='~'-~~-~l'"- - _ ... 0..-L....- t«) ClXl, _-.qo,a
CALL. WRITE k>~__

FAX or E_MAil

tor our FREE
64 Page

CATALOG
~ tr>e U.S.A..
-.a $2.00 p<»tq.

BARREL PRINTER:The guy whowrites XXX on
whiskey kegs.

BAR CODE SCANNER: A bouncer who checks
the crowd for jackets and ties.

BAUD RATE: Fee charged byloose women; usu­
ally $5.00and up. (Ed. note--how does he knowthat?)

BATCH: Aminor gripe.

BATCH PROCESSING: Cleaning up a balch so
you can say it in mixed company.

BINARY:Aiittle yellow bird that wa....es instead of
whislles.

AUTO-REPEAT: A key which. when held down.
wilen hek:l down, when held down ...

AUXlUARYMEMORY:What you go to when she
doesn't believe you were wooor'IQ late atlhe office,
e.g. 111e train was hijacked to Cuba.-

BACKWARD RECOVERY: Clintooomics.

BEll. LABS: large black retriever dogs met go
"Dil'lQ-a-l ingl- instead of "Bow wowt-

BENCHMARK: Painful creases pressed imc
chipsfrom sitting for long periods on paf1( benches.

BI ·DIRECTIONAl: A computerist who swings
both ways.

AUTO-ANSWER: Similar to -Dial-a-Prayer," but
instead 01 a clergyman you get Mr. Goodwrench.

BINARY ALE: A whole row of them.

TNX to Vince WA8BIJ and Tuned Circuit, l'Anse
Creuse Amateur RadioClub.

Please turn to page 86 for
Tri-Ex Corporation 's ad.

BASIC: Something so ·simple" you need a com­
puler 10 understand it.

BADGEREADER: Converrtion1P8r who getsoft
on reading -..ti , I'm .•. - badges.

BAGBITING: What happens when you don'l un­
wrap your sandwich.

BANKS: Q.ie(, air-cnd oolled pIaces....nere ycu
salary is aL£m!liCaIytrar 6erredkl p:lI~ ltlI'8I saJesrnen.

AUTOMATIC CHECK: The one you write every
month 10 your software supplier.

Add These to Your
"Computerspeak" Glossary..;.

ATIENUATE: Response to a cannibal who's
eaten the very best and asks you to rate it for him.

Your Car's a Statement Too

The "typicarham's car:
- Is typically, but not always, purchased used,

with careful attention paid 10 large, f1a1 horizontal
areas of metal.

- Must have automatic transmission so thai sore­
thingas trivial as operating the vehicle does not in­
terfere with a "OSO.-

- Has jets of leg room so the driver can operate
iambic paddles strapped to his calves.

- Has the ashtray removeo to allow more room
for radio equipment.

- Has loose wires visible either under the dash·
board or in unusual place{s).

- Back seat contains the fol lowing: old copies of
ham magazines; currentcopiesof ham magazines;
spare wire mag-mount; butane-powered soldering
iron; solder; empty clgarells packs; parts of various
eraennae:SWR bridge; literature about new radios;
more copies of old ham magazines.

-W~I sport at least one of these bumper stickers:
ICOM-discover the quality
KENWOOD Amateur Radio
Yaesu Communications Equipment
Amateur Radio Spoken Here
DaytOn HamVention 19_
Amateurs Do It '111 Their Giga-hertll
Hams Do It With Greater Frequency!
This Car Climbed Mount Washington

- Mechanics can easily identify a "ham- car by
looking under the hood. Large wires lead mysteri·
ously from the battery, which is usually about
875CCA, into the cockpit of the car. Careful atten­
tion has been paid to instal~ng resistor-spark plugs
and RA suppression wires and Ignition components.
Special ingenious modifications have been made
to the battery box 10 allow the installalion 01 this
huge battery-often involvir'IQ bungee cords and
bent pieces of sheel metal. The alternator is either
new orhas been recently replaced with a 1001. unit.

_ Bristles with antennas of differing lengthS­
some oIlhese antennas look like big marshmaJows
onlWle-toot sticks ... and at least one oIltlem isn't
even COMected to a radiol

- license plate is caliSign, of COUfS8.
Ufted from NOARS LOG, Official Publication of

the Northern Ohio Amateur Radio Society.

- Has atleast two writing implements in breast
pocket of shirt.

- Has a digital watch, normally with two time
zones (one of which is set to GMT), synchronized
to the second with WWV or CHU.

-Is at either extreme of the body-we~ spectrum.
- Wears g1asses-ilven those who should only

wear glasses lor reading will aclual ly wear them aU
the time.

- Has a wallet hopeleSSly overstufled with pieces
of paper of little or no importance.

- Has hair thafs short aOO/or gray and'or thin­
ning, devoid of style and probably not as clean as it
should be.

- Has a handiewith the "extra capacity" NiCd bat­
tery pack and the "Mega~iner" antenna which
serves to poke you in the face (or other, equally
sensiti'o'e, body areas) when it is swung around.

- Uses Q-oodes even in casual conversation.
- Wears a plastic name badge with the callsign

bigger than the name.



NumbtH fD 1HI your~blJc" cM'd

Build the QUAD-12 Personal
Datalogger

Mike Gray N8KDD
1680 Cooley Lake Road

Milford MI 48381

T
here are several peripherals ca­
pable o f converting a personal
computer to a data acquis ition

system. but none that 1know of are well
suited for a laptop computer, and all o f
them are expensive. This qu ick project
will be easy to assemble and to usc. It's
based on the new MAX l86 Analog-to­
Digital (A- D) converter from Maxim.
Yo u'll need only a few support compo­
nents to complete the package. It's
small. rugged, reli able, flexible , and
cheap. Perhaps best of all. it doesn ' t
need a battery. as the PC printer port
supplies what litt le power it needs. The

,
a

a

•

".

entire circuit fils in a OB-25 connector
shell . including a termi nal strip for
connections to your various inputs.

What can you do wi th an A-D con­
verter? An A·D converter lets you get in­
formation from the "outside world" into
your computer. It seems that everyone
has his own unique need for data acqui­
si tion. A·D converters are used in as­
t ronom y. seismology, plant g rowth
research, and a host of other applica­
tions. An A-D converter can monitor
battery voltages, RF power levels. fluid
levels and pressures-practically every­
thing can be monitored with the proper

MAX l86

D,"
-

I

sensor. Most folks want to record tem­
perature; this is easily accomplished
with an LM0-t temperature sensor.

Circuit operation

The easiest way to understand the op­
oration in this configuration is to follow
the BASIC program listed in the sidebar
while referring to the schematic (Fig. 1).
In order to understand the circuit operation
fully, you need a timing chart. You can get
a data rook from Maxim and trace the
log ic for each pin. then change the mode
of operation once you know how it works.

OB25 Conn. CIO'
PC P,ln t• • PO' I

,

ee

OAT il. OU T ~

cs

SCLK

O AT il. IN

JlL- _

____ _ _~~ R-FlL _
S . l..,p S triJ'>1l

MS B II f irs ' 0 '"

Fig. 1. Schematic diagram and initialization timing diagram for the Data/agger.
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MFJ uses super heavy duty roller
inductor, variable capacitors, antenna
switch and balun to build the world's

mosl popular 3 KW antenna tuner.
The rugged MFJ-98 9C handles 3

KlV PEP SSB and covers 1.8 10 30 M Hz.
including all MA RS and WARC bands.

MFl 's new 1996 AirCoreTlI Roller
Inductor; three-digit turns counter and
spinner knob gives you exacl inductance
control for absolute m inimum SlVR.

You can match dipoles, verticals,
in verted vees, random wires, beams,
mobile whips, shortwave -- nearly any
an tenna. Use coax or balanced lines.

You gel everything you've ever
wanted in a high power, full featu red,
antenna tuner-s widest matching range,
lighted Cross-Needle SWRIWallmeter,
antenna switch, bu ilt-in dummy load,
balun, convenientflip-stand -- all in a
sleek, compact cabinet.
MF1 builds the world 's most popular

3 KW antenna tuner using these
super heavy duty comp onents • • .

MFJ AirC'ore™ Roller Includor

MFJ -989C 3 KW Antenna Tuner
More hams use MF]-989s than any other 3KW tuner in the world!
Why ? .• . Because MF] uses super heavy duty components to make
the world's finest 3 KWantenna tuner. .. _ _.-_ ....

In Stock at ham dealers everywhere!
Call your dealerfor your best price

S349!J!9C
• New for 1996·· MFJ AirCorenlRoller Inductor
• Super Heavy Duty Components • Made in U. S.A.
• Handles 30001V PEP SSB
• peak/average Cross-Needle SWRIlVattmeter

M;;~ sf;;;;,;;a~~-:ttFj.989s than any other 3 KW tun
Massire Transmilliilg Capaclton Sleek and Campact

Leek inside ••• you 'll see two SUfWr heavy The compact MFJ-989C slides right into
duty transmitting variable capacitors that can your operating position •• you'I l hardly know
handle 6OOOvolts. Extra wide (0.27 inch) stator it's there. II's just 1()l' 4Jl4 1/ 3X15 inches. Do you
plate spacing gives you arc-free operation. really want a bulky "legal limit" tunu that 's

Specially shaped plates give low min imum bigger than your amplijier?
capacitance when unmeshed. This and a hefty SuperiorCabinet
250 pf max imum give you an extre mely wide T he MFJ-989C's premium. low-profile
matching range -- even on 160 and 10 Meters. a ll-alumi num cabinet has a sub-chassis tha t

T he nearest competing "legallimit" tu ner adds strength and RFI protection.
has variable capac itors physicall y much Every cabinet is che mically treated and
smaller than the MFJ-989C's. Theirs is rated has a tough. scratc h-proof vinyl cladding -- not
at 4500 volts -- a full 25% less than the paint that can scratch or chip off. You won't
MFJ-989C. Theirs is more like ly to arc -- find a tougher. longer-lasting finish anywhere.
not what you want in a "legal limit" tuner! Detailed logging scales and legends are

SuperAntenna Switch permanently silk screened on real aluminum
The MFJ-989C super heavy duty antenna front and back panels -- th ey aren't decals or

switch is made of two individual ceramic glued-on paper strips that can peel oft.
wafers wired in parallel. Extra wid e spaced. SuperforConstruction
heavy duty contacts handle extreme voltages Every MFJ-989C uses PEM nuts (not self-
and curre nts . We 've never burned one up! tappi ng screws ). wi ng-nut for ground post (not

You can select two coax antennas (d irectly a cheap nut). fire-retardant epoxy glass PC
or through tuner). balanced line/random wire. board (not canvas based). heavy guage wire
or built-in dummy load. throughout (not small guage). locking

3 KW Current Balun compound on nuts/bolts (not loose hardware).
MFJ's super heavy duty 3 KW current No Maller Wltaf"M Warranty

balun for balanced lines uses two giant 21h inch Every MFJ-989C is protected by MFJ's
toroid core s. It's wound with Teflon- wire fam ous one year No Matter Wha"''''
connected to high voltage glazed ceramic unconditional warranty . W e will repair or
feerl through insulators . replace your MFJ-989C (at our option) no

The MFJ-989C lets you safe ly operate high matter what for a full year.
power into balanced feedlines without core O thers may give you a limited warranty on
saturat ion or voltage breakdown. defects in material and workman ship.

Some "legal limit " tuners have inferior nut what do you do if your "legal lim it"
voltage balu ns with smalle r diameter toroid tuner bums up and they say. "Sorry, your
cores and use soft plastic feedt hrough limited warranty does not cover that?"

MFJ's exclusive sup'" hea\'Y duty insulators that can arc and melt. Outstanding Customer Service
AirCore™Roller Inductor has an ai r core that Afore reasons why the MFJ-989C is the We're here to help keep your MFJ-989C
can't burn up! You gel ultra high-Q, the lowest wortd's fin est B KW tuner. . . performing fl awlessly -- no matter how long
loss. highest effic iency and highest power - 1lA ! D Load wm own it -- just call 800-647-T ECH(8324 ).
handling of any ro ller inductor in ham radio. ~I......n .um mr . . Call your dealer for your IJestprice

~IFJ's exclusive Self-Resonance Ki//an4 A full-sl~ 3~ ",.an non-mducnv e 50 ohm (n stock: at ham dealers everywhere!
keeps potent ially damaging self-resonances dum~y.load IS.bUl It mto the M~J -.989C. . Order today or pick one up at yourfavori te
away from your operating frequency. ~ou II find It.~andy for ~ransm~lter tunmg. dealer or hamfest __ no shipping. no waiting.

Large. self-cleaning wiping contact gives tesnng and repamng your n g, setn ng power
excellent low-resistance connection without leve!. adj~sting y.ou.r~ic gain a"? more . _ Free MFJ Catalog
arcing or contact burning. Some legal limit tuners don r bave a buil t- \ ' d I 10 d • 800-647-1800

A solid lf~ inch brass sha ft with self-a lign in dummy load. They want you 10 pay for an j earesl ea er. r ers. .
bearings gives smooth non-binding rotat ion . external dummy load that just gets in your way. 76206.1763Ocompusenuom FA X: (601) 323-6551

Some competing "legal limit " tuners use a Ughtecl Cross Neeclle Meier _1 year unconditiOnal warranty _30 daymoney back
, . guarantee(less Sill) on orders from MFJ _Add sIh

lossy. low Q. solid core ~ith errat ic electrical MFJ s lighted Cros~-Needlt' SWRJ ME~Mt"j ENTERP RISES. ISC.
contacts and ha ve potentially damaging Wattmeter lets you monitor SWR. forward and BoJ. 494 Miss Slate MS 39762
self-resonan t frequencies. This can cause re flected po"'er simultaneously. Read both (601 ) 32j-5869; 8-do CST !-ton.Fri .
excessive heating and can destroy the core. peak and average power In two power ranges. """~ <UbjeC'lOC","ft,.. Cl I_ MFJ, lnc

MFJ ... the world's most trusted name in antenna tuners!



Constr uction

The termi nal block is glued into the
backshcll . Most epoxies take several
hours to cure, so it makes se nse to start
by asse mbling the shell firs t, allowing
the epoxy to cure while you assemble
the o ther components.

Using a sturdy pair of sharp sc issors,
cut the bac kshell tabs according to Fig.
2. Cut the small studs from the bottom of
the backshel l with a sharp knife or fl ush
cutters. I' ve found that the flush cutters
work best. Trim the sides of the terminal
block un til it fit s snug ly into the
backshell. When you arc happy with the
111, apply some epoxy to both parts and
clamp them in place until the glue is
cured. Tr im the circui t board with a file
or grinder. The board supplied with the
ki t is a litt le larger than it needs to be,
due to an artifact of the manufacturing
process. The board tits snugly between
the pins of the D8-25 connec tor.

Solder all five surface mount capaci­
tors to the board . If you have never in­
sta lled a su rface moun t co mpo nent,
don ' t be intimidated- it's really quite
easy. Pre-t in one pad with eno ugh solder
to form a bead slightly larger than the
end of the component. Pos ition the
component, apply a li ttle press ure, a nd
retlow the solder until it wicks up the
side . So lder the other pad, then check
your work . If the so lder joint doesn ' t
shine, add a little so lder. Once you get a
feci for how much solder to pre-tin the
board with. you won' t need to rcsoldcr
any joints. All it takes is a little practice .

Rend the pins on the A- D converter
(Ie - I) outward until they are horizontal.
Trim the pins so they fit within the con­
fines of the board . Refe rring to Figs , 3

Photo R. t nternol \'iew of the QUA D-l2.
showing the surface 11/0/11/[ soldering.

Prepare t he block by trimmin g
b o th sides. Dry f i t t he pa rts
befo re ass embly wit h e po xy.

The BASI C li sting in the s ide bar
on page 15 shows the minim um code
req ui red to make the Q UAD- 12
work. You can inse rt it in you r own
appl icati on o r use it just the way it
is . The program sim ply causes the
M AX1 86 to sc an the four a nalog
c ha nne ls and print the conversion
res ult to the scree n. The source code is
specific to PowerBASICTM, You may
need to change the syntax or function
names slightly to make it work with an­
other vers ion of BAS IC.

After de vising severa l app lication­
speci fic programs , I wro te a ge neri c
dat a acqu is it io n pro gram for my
needs . It has many o f the fe atu res
included in the hi gh priced engineer­
ing so ftwa re, l ike co lor graphics
a nd mx-sB sca ling. It req uire s a 386
processor and VGA graphics . The
Datal oggc r software is av a ilah le
with the com ple te kit o f part s. or
with the bare board. Che ck the
li st ing at the e nd of thi s a rt icle.

Butt er th e lower ha lf with epo xy
a nd insert the term inal block ,

Bac kshell ha lves a s r eceiv ed,

Remove a ll of t he upper t ab
and a po rtion of the lowe r t ab .

A pa ir of v ery sharp shea rs wor k s
we ll.

Fig. 2. Modifying the DII-25 backshrll 10 allow mounting of/he terminal strip,

Although the chip has eight analog in- The 0.1 IlF surface mount capacitors
put channels, this project uses only fou r (C I-C4) on each input channel form
so it' ll fit ne atl y wi thin a DB-25 crude anti-aliasing filters. They help pre­
backshcll. The channels arc config ured vent high-frequency no ise from infl u­
as pseudo-d ifferential with the low pins eneing the data when sampled at a
tied to a common ground. Most mea- relatively low rate. The MAX 186 has a
surcmcm systems share a ground any- high inp ut impedance. Without the
way, so this arrangement will work well capacitors, an open channel can appear
unless there is a di fference in ground po· very active due to static charges or
tential somewhere between the com- electric fields.
puter and the transducers. I' ve seen this
happen only in automotive applications Software
where the computer is bei ng charged
through the lighter socket. Lighter sock­
ets arc typicall y grounded to the body
metal, which has a gro und potent ial
about 3m mV above engine ground. If
the transducers arc grounded at the en­
gine block. you have a 3<X) mV error.
The error changes as a function of charg­
ing current. If you run the computer on
its internal battery you will have no
problems with ground loops.

l'noio A.. The completed QUAD- 12 Datalogger:
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9 Autry
Irvine. CA 92718
(71 4) 458-nIT • FAX (714) 458-0826

MODEL VS-5DM

ASTRON POWER SUPPLIES
• HEAVY DUTY. HIGH QUALITY. RUG GED. RELIAILE •

SPECIAL FEATURES m,o••mE SPECIFICATIONS
• SOLIDSTATE ELECTRONICALLY REGULATED • INPUT VOLTAGE: 105-125 VAC
• FOLD-BACK CURRENT LIMITING Protects Power Supply • OUTPUT VOLTAGE: 13,8 we! 0.05 volts

from excessive current &continl.lOus shorted output (Internally Adjustable: 11-15 VDC)
• CROWBAR OVERVOLJAGE PROTECTION on all Models • RIPPLE Less ttwl 5mv peak to peak (lull load &

1IC8Jl as-3.\. as.... RS-5A. IlS-4L flS.Sl. low line}
• MAINTAINREGUlATION & LOW RIPPLE at low line input • All units available in 220 VAl:. input voltage

YoItage (except lor Sl ·l1A)
• HEAVY DUTY HEATSINK . CHASSIS MOUNT RJSE
• THRfECONDUCTOR POWER COR:) except lor RS-3A
• (liE YEAA WARRANTY . MADE IN U.S.A.

Sl SE • lOW PROFILE POWER SUPPLY

""'" CIRllnuoua ICS'
S" "'~ ~P8::"MODEL Grly Blick Duty [blps) (Ampsl HxW x

Sl-1tA • • 7 11 2~ x 7~ x9 ;<' 12
$l -11R • • 7 11 2~ x7 .,. 12
a-ns • • 7 11 ~ x71f1 x9;<' 12
$l·11R- RA • 7 11 4;<. x7 x g:lfo 13

• POWER SUPPLI ES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE

Cootl.... ICS' ''''''1MODEL Oily IblPSI [A....I II x 'II x D
R$ -4l 3 4 3Y1 x 6~ x]1.4
RS.5l 4 5 3Y1 x 6%x 71,4

9
25
37
50

RS-l SERIES

RM SERIES

"'. - - '

I .-~ . - I I
MODEL RM-35M

• 19N RACK MOUNT POWER SUPPLIES
CMlinuDUs

MODEL Dilly (Amps]
RM -12A 9
RM -35A 25
RM -50A 37
RM -60A 50

• separate Volt and Amp MeIers
RM -12M
RM-35M
RM -SOM
RI,HOM

les"
IAmpl]

12
35
50
55

12
35
50
55

Sizi [I N]
Hx W x 0

5'1. x 19 x 8'1.
5'/. x 19 x 12'';
5'1. x 19 x 12'';
7 x1 9x12'h

5'1. x 19 x 8'1.
5'10 x 19 x 12'h
5'-" x 19 x 12'h
7x19x12 'h

~P8::J
6
7

Sh'PP",Wlllbl.
16
38
50
60

16
38
50
60

RS-A SERIES -MODEl '''' '""RS-JA •
RS-4A • •
RS-5A •
RS-7> • •
AS-7B • •
AS-lOA • •
AS-I2A • •
RS-1 2B •
AS-lOA • •
RS-35A • •

MODEL RS--7A ::t5OA •
·7OA •

c..n.....
II' , (A.,II

2.5
3
4
5
5

7.5
9
9
16
25
37
57

ICI'
lA. , 11

3
4
5
7
7
10
12
12

'"35

18

l illlill
It x Wx I

ax 4"" x 5""
3'" x 611J x 9

311J x 6'1t x 7%
3% x 6Yz x 9
4 x 7,/; xl 0%
4 x 7'h x l0%

4'1, x8 x 9
4 x 7'h x I0%
5 x9 x l011J
5 x11 x 11

6 x13% x l1
6 x 13Vo x 12\

Ui"il,
WI· llh·1

4
5
7
9
10
11
13
13
18
tr

~

13

S~i"I'1
WI. Ilh.1

l illlill
II xW xl

411J x 8 x 9129

'"li""1
01" (A. , IIMom

• SwitchabIe volt and NIlI' meter
RS- 12M

• Separate volt and Amp meters
AS-20M 16 20 5 x 9 x 10'/i 18
RS-35M 25 35 5 x II x 11 27
RS--SOM 37 50 e x 13lf. x 11 46
RS-70M 57 70 6 x 13'1. x 12'. 48

RS·M SERIES
~~

'ICS- lnttfminent Communication Service ISO'" Dury Cytle SmIO on 5 min. ort)

• Separate Volt and Amp Meters . Output YoIta~ adjustable from 2-15 'lOlls · Curren1 limit adjustable from 1.5 amps
to Full Load

ItI- Ilz1 (II I n l"ll,
IA· ,.1 I x W x I WI. 1"'.1
li13.8V

12 41; x 8 x 9 13

'" s x s x 101; '"35 5 x11 x11 29
50 6 x 13'4 x 11 46
70 6l13'1o .12 '.10 ..

35 5'1. x 19 x 12'/i 38
50 5't. x 19 x 12''; 50

ICS" Silt (III UI"II.a.,1 I xW x l WI. Ilh.1
7 4 x 7'fr x 10"" 10

10 4 x 7'fr x 10'4 12
12 4'fr x8 x9 13

'" 5 x 9x IOl; 18
11 2l.J. x N x9lJ. 12

CIRCLE 16 ON READER SERVICE CARD

CtIIl....1
MODEl OIl, IA. " I

@t3.8VOC @1OVDC @5VOC
V5-1 2t.! 9 5 2
V5-2OM 16 9 4
V5-35M 25 15 7
V5-~ 37 22 10
vs.7DM 67 34 18

• Variable rack mount power supplies
VRM-35M 25 IS 7
VRM-SOM 37 22 10

• Built in speaker - C..l il..n
MODEl '''' '"" IIl, IA.,I)
RS-lS • • 5
RS- IOS • • 7.5
RS- 125 • • 9
RS-20S • • 16
Sl-11S • • 7

MOOEl VS·35M

VS-M AND VRM·M SERIES

RS·S SERIES



All capacitors are surfa ce mount :

C I-C40.1~ (Digi-Key# PCS6104CT)
C5 4.7 ~F

Semiconductors:
leI (Maxim MAXI 860CPPSerial A-D)

Miscellaneous:

DB-25 Male connector (Norwescoor
Cinch)

DB~25 Backshcll (Nurwesco Tfmodcl
925M)

Circuit board (Author)
Scpositio n terminal block (On-Shore

Technology ED1707 )
4 inches of 20-gauge tinned solid wire
4 inches of 22-gauge solid core

hookup wire

PARTSUST

Connec t the individual input channels
to the appropriate pins on the A- D chip.
Refer to Fig 1.

After checking yo ur work, you can
give the instrument a try! Run the pro­
gram listed in the sidebar, and app ly a
DC signa l to each channel. Vary the sig­
nal amplitude from zero to 4.096 volts,
and verify thai an accurate co nversion
result appears on the sc reen.

If it doesn 't work, change the base
port address from 888 to 956 . Most por­
table comp uters have the printer port at
888, hut Compaq is 956. You can run a
diagnostic program to find out for sure
which address your computer uses (my
software allows you to change the port
address with a si ngle keystroke).

With the testing complete, yo u can
make the assembly permanent. Fill the
backshcl l cavity with epoxy or RTV sili­
cone . Snap the top half of the backshcll
in place and allow the fill material to
cure overnight. T he kit includes a plastic
label for the te rminal block. Trim it to fit
in the flat the area below the terminal
screws. Remove the protecti ve backing
and apply the label to the termina l block.
You may need to trim any excess with a
sharp kn ife. Once the epoxy sets, yo u're
ready to take out yo ur laptop and start
monitoring the "outside world."

A kit including all components and
softwa re is available for $80. The kits
do not include epoxy or silicone. A bare
circuit bo ard is available for $3. The
Dataloggcr software is SIO, ami a ci rcuit
board is included. Contact: Mike Gray
N8KDD, 1680 Cooley Lake Road.
Milford MI 4838 1; (810) 685-9248.

DB 25 malt
connector.

/

A -O co n ve rte r c h ip

Screw t er minal c o nnec to r

the wire slides into the cup . Add a little
solder if necessary. Install the jumper
wire under IC-I.

Using 20 gauge bus wire, connect all
the ground terminals to the circ uit board
ground plane. T he wire tits snug ly in the
termi nal block, and no solder is re­
quired, except on the ci rcuit board. Con­
nect pins 25 and 15 o f the DB-25 to the
ground pl ane too.

To pins 15,25 on
other side.

J
PCB

I SMO ca p 0 1 mF

Ground wire ( t o pin s 25 and 15)
'--- 0825 Ma le connec tor

and 4, solder the A-O chip to the board.
Slide the circuit board between the

pins of the DB-25 connector and chec k
to be sure that the assembly fits the
backshell. You may need to do some
trimming. Solder the OB-25 pins to the
board, filling the solder cups completely.

Solder the four con necting wires.
Hold a stripped wire against the proper
OB-25 solder cup and heat the cup un til

4.7 micro Farad chip cap.

Maxim MAX186DCPP

0.1 micro Farad chip cap.- --

Circuit board fits between
the pins on the DB 25

Fig. 3. Paris placement diagram.

Bend and trim the pins to fit the
circui t board.

Component Layout

Fig. 4. Construction detail. side view.
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CIRCLE 26' ON R(AO(R SEIl'VICI: CAItO

•

Custom designed mixer from
Synergy Microwave Corp. is

the heart of a
new high
performance
receiver.

An d _ ,«to"", .w.ign
i"'orpor dling a CUllom mixer from
Syn....gy MiCfOW""" Cor p. lor strong
';80.01 ~fOlm~e ~ dynamic
, aoge to compf'te witll IhP t...\ full
.<re Ir.m.ai.....

Rf~ p1~Wl8 md

impf""ed Ale <SrC'U ~ .odd

~~ 10 SS8 lr.....,..;t.

Nf"w ...-;de • .an.... omooIh .octi",
AGe cifcuil io /I.... /10m <M<bod-

LI . ...,,;,e limiI.,. .~~rnc• ...,_ ~ diruIniofI Of C()mpf~

-~c.n....~•• ~e- Iunn /10m UlMHllO)OMHl ssa & CW
AI bMld I f>O. lOM SS8 & CW
Inlp a-t bful< in CW ..... built in o.mbC: """"
SCAI ~ VII..... t>.n<:tw;dth /10m l~ 10 2400Hz. No .inJin,........

10llttl _;",

Completely
Re-engineeredl

I

SITOR AlB
AROIFEC
BAUDOT
PACKET
NAVTEX
FAX 480
AMTOR
WEFAX
SYNOP

ASCII
RTTY

,..,..--J SSTV
CW

More••.

BayPac

BP·l PtJt k#t Onl, $49.95
BP·2M Mull i.Uode $69.95

.. u s.;",;.o,,, "'fI' tIU",
"The be.1 linle packet modem jll'l gO! bene'! Building on the tradition of the B1'· 1
Packe t Modem. we are very proud 10 ,lnoounce the 8 1'·2 and BI'-2M.1lle Bp·2 i,
iI new and improved ve..ion of our famous BP.] , while the IJP-2M ex pands your
IKlfi1nns even further with MuhiMode operaLion ! So. whether you have been
waiti ng 10 aU1 nmale your CWocheckout At.ffOR or just copy w eather Fax _Now

i. the Lime (or you 10 ;u~ in and jol n in all the fun ' Ii
.. • Call Today! I·SOQ-88AYPA C

'1uu:rTranIC5 IIl nl22-9722 (SoI Il . 14-61OO F.ua7H 70l ..
J ~"" Warid w....W"', ~11fl :n-••.IiIt<'f1~ l:"'I!!

Tigerlronics, Inc . 400 Dall y In. P.O. Box 521 0 Granls Pass, OR 97527

Frorn RC 1000
Micro -
Computer REPEATER
Co nc e p ts CONTROLLER

• Autopateh. He,em Autopateh
• tiler Programmable CW ID,

Conlnll & User Codes & Tlmeo.1s
Manual with schematics: • 9O-Oay wuanty
Wired &Tested wi manual .... $239.95
~Micro Comouter Concepts
~ 8849 Gum Tl'ft Ave.
rz:z:sJ New Port Riche)', FL 34653

~ 813-376-6575
C1~ 'SOON READER~ CARD
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Fig. 5. Full-size PC boon! template.
Conltnued on page 27'BEL 0

'clock hlqh
'clock low

' UIU/BIP
'glock hiqh
'clock l ow

'SCLIDIP DIP ••leClt-.l
'clock hiqh
'clock low

'k&z! .. llllalU'l~.
'CS hiqh pin!
'all low
'.tart bit i . al_y. bigh DI line
'eloelt b.i9h pin 1 ot D8 25 print.u·
' c l ock low

'SEL 2
'clock hlqb
' clock 1_

'BEL 1
'clock hlp
' c lock l ow

'PDO (lab)
'clock hi.9b
'clock low

.""'clock b191:1
'clock 1_

BASIC PROGRAM
·portt.... tor~ _'Iplur..
'portt-9!l!i t or eo.paq

portt.....
portlt-portbl
part:ltoopot't"":l

out port:lt.1
JUHORLOOP I

ItfbU. not inatat.
tor oot_o to 3

out. portt.248
out. porCt.2ola
out. portt.",
out port.2 10
out. port.2',l

out. poru...."
out. portl ,II
out. POrt.2',l

_ t portt...U.
out. port2 ,II
_ t part2',l

OI,It port.......
OI,Ie part2 .0
ou.e port2'.l

out partt.",
_e parl:2 ,0
_e port2',l

out. portt . 240
out. port2t.O
ou.t. port2t ,l

out. porttlUI
out. portl,,11
out. part2', 1

out. POrt'.'"
out. port.2 ,0
out. porUl,l



Vee Antenna With Vertical Tails
A multiband antenna with low-angle radiation/or the low bands.

Nizar A. Mullani K0NM
719 Santa Maria

Sugar Land TX 77478
E-mail:

nmullani@heart.meel.uth.tmc.ee1u

ies-

Fig. 1 The horizontal wires are 135 feet long
and a" formed into a " e'e' with an included
angle' of700• venicat tails. each 34 f u t long,
art! added at both ends to provide the 10 K'

angle' of radiation f rom the (K'O top-fed. out­
of- phase' vertical rad iators. The' an tenna is
fed with parallel wire' feeders. such as 450
ohm ladder line, and matched to the Irans­
miner with a tuna ora 9 to I balun. Altema­
tivety; il can be matched with a 9 to I or 16
to I balun at the [eed point and fed with
coax. Di/fa e'nt lengths and sties of the ree­
with-tails designs art' shown in Table I .

70009"_

approximately 35 to 45 feel high. How­
ever, a design of this antenna optimized for
the 80 meter band would benefit from
longer vertical Wires, higher antenna
height, and a larger included angle be­
tween the wires. The ideal Icngth of the
vertical wires was found 10 be one half the
wavelength at the operating frequency.
though shorter lengths also work well.

Test antenna

Several differen t antenna designs with
vary ing heigh ts and lengths were simu­
lated using the AO antenna simulation
program. A wide range of lengths for the
vee-with-tails were designed, based on
the size of the lot available for placing
the an tenna. Some of these designs are
listed in Table I.

The longer the horizontal wire, the more
the gain at high frequencies. However. the
height of the ante nna becomes critical at
anything over 45 feet because long vertical
wires tend to radiate at high anglcs when
their lengths become longer than o ne-half
wavelength at the operating frequency.
This basically relegates the design of the
multiband vee beam with tails to antennas

In my design, the vee-beam antenna
wire has vertical tails added at each end,
reaching almost to the ground. These
two vertical radiators behave like two
180" out-of-phase verticals fed at the top
with current maximums above the ground.
The horizo ntal wires of the vee antenna
provide medium range reception, while
the vertical tails provide the low angle of
radiation necessary for DX. At high fro­
q uencies. the vee horizontal wires
provide excellent gain and directivity.

Computer simulations of the vee-wlth-teils

A design that overcomes some of
these limitations is the vee antenna
modified to include vert ical tails. The
vee is an excellent muhiband antenna in
which two eq ual length s of wire are
formed in a vee configuration and fed
with parallel-line tuned feeders at the
apex of the vee. Al low freq uencies, the
horizontal wires ha ve to be fair ly high in
order to provide a low angle of radia tion
on the low bands.

A
s we langu ish in the minimum
in solar sunspot cycle. the
major pan o f high-frequency

communications is going to be carried OU!

in the 30. 40. and 80 meter bands for the
next couple of years. Horizontally polar­
ized antennas for these bands have to be
installed in excess of 50 feci in height 10

obtain the low angle of radiation necessary
for OX work. Vertically polarized anten­
nas. such as a quarter-wave ground-plane.
arc excellent for transmitting but poor for
receiving on the low bands. Moreover. an
excellent ground is required for ground­
plane antennas to work well. If you arc
limited in the height o f the antenna. then
obtaining low angle radiation on the low
bands becomes quite difficult.

Vee-with-ta ils design

Type of Antenna Leg Length (tt.) Vee Angle (009.) Tail Length (tt .)

Author's Test Antenna 135 70 34

G5RV Vee with Tails 51 120 24 or 34

Short Vee with Tails 82 100 34

80 Meter Dipole 67 180 24

Table 1. Som e variations of the anunna designs that I \.1' simulated on my comp ule'r. All ante'nnas were simulated at a
height of 35 feet. The' length of the vertical tails can be' decreased to 24[e et if necessary:

I built a test
ante nna with 135­
foot horizontal
components and
34-fool vertical
tai ls. as shown in
Fig. 1. The total
height of the an­
rcn na was 35 feet,
with an included
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VEE VEE WITH TAILS
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Fig. 2. Computer generated radiation patterns/or the convennonat vre and 'he vee-with-tails f or the test amenna shown in "';g. I . The total
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"I built and tested this antenna ill one afternoon with the help
ofmy Ill-year-old SOli."

angle of 70°. The antenna was fed with
450 ohm ladder line and a 9 to I balun at
the transceiver. The automatic tuner in
the learn Ie·738 was able to tune this
antenna from 10 through 160 meters.

Final trimming of the SWR was car­
ried out by trimming the length of each
vertical wire equally. If a tuner is used

between the transmitter and the 450 ohm
ladder line, the length of the vee is not
critical. Shorter horizontal lengths can

be used. provided the included angle
is made larger (see Table I). Shorter
vertical radiators can also be used.

Computer-generated radiation
patterns for the test a ntenna

The test antenna design was opt imized
for the 30 meter band so it would work

well from 80 to 10 meters. Computer­
genera ted field-strength patterns com­
paring the horizontal vee and thc

vee-with-tails arc shown in Fig. 2. for
the 40 meter band. No te the broader ra­
diation pattern of the of the vee­
with-tails. The vee-with-tails has ap­
proximately a 100 lower angle of radia­
tion due to the tails. The vertical
radiation is compared to a simple
ground-plane antenna in Fig. 3. which
also shows the hori zontal pattern . Note
that two major lobes are fo rmed for the
vertical radiation . These combine with
the horizontal radiation to provide a
wide angle of coverage in the direction
of the vee on 40 meters.

At high frequenc ies. the vert ical
wi res radiate at high ang les ; however.
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"I've had a lot offUll with this antenna, especially since it is
concealed among my trees and the neighbor... don't evell know

that it exists."

thc horizontal vee provides a fair
amount of gain to compensa te for thc
loss from the vert ical radiators.

Fig. 4 shows the computer-gener­
ated radiation patterns for the 20. 15.
and 10 meter bands. The pattcrns are
equivalent to a three-clement beam at

low heights. And. even though the 17
and 24 meter data are not shown. the
18 73 Amateur Radio t oday . August 1996

antenna works quite well on these
bands too.

On 80 meters. the rad iation pattern
is dominated by the low height of thc
horizontal wires. which puts most of
the radiation at a high angle. However.
even at this low height. some low

angle of radiation takes place on
80 meters, as shown in Fig. 5. Note.

howevcr. that the maximum radiation
pattcrn for the vert ical components in
the KO meter band is at right angles to
the direction of the vee. At this fre­
quency. the two out-of-phase vert ical
radiators are separated by approxi­
mately one-half wavelength and the
maximum radiation pattern is in line
with the two vertical elements .

Test results for the vee-wit h- tails

The test antenna has been used for
two winters and in seve ral contests. It
was tested against a quarter-wave trap
vertical antenna with ground radials as
a standard. In the optimum direction of
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the vee antenna. which is north-north­
east from Ho uston . Texas. thi s antenna
consistently outperformed the vertical
by two or more S-units on 40 meters.
Received signal strengths at the other
stat ions were also compared for the
vertical and the vee beam with tails .
Again. in the direc tion of the vee. the
beam with tail s performed two o r more
Svuni ts better. Fading was report cd to
be much le ss. both for the recei ved an d
transmitted sig nals. partl y because
o f the mixed horizontal and vertical
pol ari zation o f the anten na . QRP
o peratio n wi th 2 watts on 40 meters
was a snap into the nor theast Un ited
States and Mexico. with 579 sig na ls.
S ignal s trengths at 90 0 to the orienta­
tion of the vee were better for the
20 73 Amateur Radio Today ' August 1996

ground-plane ante nna than for the vee­
with-tails.

Working contests was also quite
easy wi th this multi band design. I
worked most of the European and
North American stations that I heard .
On 20 meters. the a ntenna could not
compare to the big yagi antennas o n
tall towers. Ho wever, it co nsistent ly
put out a very strong signal into the
northeast and Europe, comparable to a
triband-type yagi antenna at a low
height. During a co up le o f co ntests,
when the 15m band was open to Bu­
ro pe, the ante nna put o ut a very strong
sig na l. On 80m the ma ximum vertica l
radiation is 900 fro m the d irectio n o f
the vee . South American contac ts were
579 with 100 walls. while short-skips

to the US provided strong signals. I
even loaded up the antenna on 160
meters duri ng the last contest and
worked 25 states in a couple of hours.

Co nc lusio ns

Considering that thi s antenna is de­
signed for multiband operation and is
only 35 feet off the ground. it works TC­

markably well. The antenna is easy to
build and the tails can be adjusted for the
best compromise in SW R across the
hands. I bu ilt and tested this antenna in
one afternoon with the he lp of my 10­
year-old son, Ethan . The 9 to I balun can
be repl aced with an antenna tuner if de­
sired. Jt is also possible to place a 16 to 1
ratio balun at the feed point and ru n 50



ohm coax to the tuner. A 16 to 1 balun
provides a better match overall if the
450 ohm ladder line is not used.

TIle only critical parameter in the an­
tenna design is the angle of the vee;
that's what determines the radiation pat­
tern at different frequencies. The shorter
the horizontal length of the antenna. the
greater the included angle in the vee
should be. As an example. the G5RV
version of the vee beam with tails has
51-foot horizontal wires with 34-foot
vertical wires. and an incl uded angle of
120". This design works quite well on 40
and 80 meters and provides some low­
angle o f radiation that is not avai lable
from a conventional G5RV oriented in
the horizontal direction.

The vee is very simple to cons truct
if you have some trees in your back
yard . There are several variations o f
the lengths and angles for this antenna
which can accommodate different
s ized lots. The critical thing in the
construction is to keep the two sides o f
the vee the same length. And. since
wire antennas are more susceptible
to damage. record the SWRs on all
the bands for future reference. This
way, if you suspect some damage
you can easily check it with an SWR
measurement.

I've had a lot of fun with this antenna.
especial ly since it is concealed among
my trees and the neighbors don't even
know that it exists.
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Build the QUAD-12
Continued from page 15

I. Don ~ damage your instrument.
Never apply a voltage greater than the
A-D chip can resolve. In this case 4.096
VDC. The chip can actually handle
greater voltages, but it's always a good
practice to stay within design limits.

2 Don'r forget the Nyquist theorem.
Set the sample interval to least twice
the highest frequency you expect (0 see.
Ifyou don't, you may be sampling only
peaks or valleys.

3. Don ~ lose data. Write data only to

a RAM disk or hard drive. floppy
drives are slow and you may miss a
record or ruin your time base during
disk writes. Floppy drives should be
fast enough for sample intervals greater
than 3 seconds.

4. Don'r let unused input pins float.
Connect unused channels to ground.
Generally speaking, high input imped­
ance is a good thing because the mea­
surement system doesn't load the
system under test An open channel is
measuring the electrical potential of the
air. with respect to the ground plane of
the computer. It's possible for high volt­
age on an open channel to affect an
adjacent in-use channel. til

Data Acquisition

TIle science of data acquisition is a
subject in itself, but we can cover the
basics in a few words. In digital data ac­
quisition. you need to be most aware of
what NOT to do.
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PC-Controlling Your Rig
All it takes is a few parts and a BASIC program.

L. VanProoyen K8KWD
8330 Myers Lake NE

Rockford MI 49341

Photo A Rear panel l ·i"'lI" showing ,h... add...d computer im...rfacr
cable and connector.

I sti ll had to make a connection at. CN6{mthe
radio's microprocessor board. CN6 appears
to be what I call a "mini-header connector,"
and fi nding anything that would mate
with it in my neighborhood proved im­
possible. If you can lind a mating connec­
tor, I would recommend using it-I
decided to go without a connector, Photo
B shows the technique I used to connect to
CN6.

At first. I considered soldering wires
d irectly to the circu it hoard points at
CN6 (this is an option). hut . in keeping
with my pre ference to make no me­
c ha nica l modifi cat ions (and poss ib ly
void a ny warranty) . I e lected to take
a so me what unorthodo x. approach.
I se lec ted three le ng ths of #22
stranded hookup wire that were long
enough to run from CN6 to the rear
of the radi o. I then c ut the CN6 ends
of the wi re square and carefully
bored hol es into the e nds of each
wire using a straig ht pin (see Fig. 2),
The wires were then pushed over the
appropriate pins of CN6. as shown in
Photo B.

• CNO
V•

• sv

n" R117 . 7O•
""" ....ro

",
I Irs ... . ro

",
c" "" oro ",

I• • ~ ••
" • • 0 0• • ~ ~0 "

~. "" • •j X 15X.XX) - -
~ f rrs -sc Cpu)

rh
Fig. 1, Pallial diagram showing the camrol computer interface circuits.

comp ute r-ready
Thcmi~

used in the '50 is one
of the newerbreed of
microcontrol lers
that include a
UART (Univcrsa
A synchronous Re­
ce iver-Transmitter)
built in. Fig. 1 is
a partial diagram
showing the TS-SO's
computer interface
circuit details. In
implementing com­
puler control for this
radio it lookedus if I'd have to add some huff­
cring. level conversion, and signal inversion.
and come up with some scheme so mat I
could connect to "CN6," as shown in
Fig. I. CN6 is the serial data inter face
connector, and supplies TX and RX data,
handshaking, and a 5-volt power source.

The rear panel of the TS-SO didn't leave
room to add a new connector; hut I noticed
lhat thc heat sink. was tapered al the top rear

on either side. leav­
ing enough room to
sneak a 1/8- inch
cable nut the back.
This wuuld lei me

000k up some
type of in-line con­
llCI..'t{r with which I
could connect my
computer. Photo A
shows thc liS-inch.
three-circuit rrum­
phone t}JX: connec­
t(TI usaf.

I had easily
passed the cable out
of me rafo. but

After study ing the TS -50's schematic ,
I could Sl.'C that il was essentially

Tying into the radio

I
suspect there arc a lot of Kenwood

TS·50 owners who. like me. usc this
radio at home as much as they do in

their cars. For its size. the radio packs in
a lot of features. hut one is missing: a
way 10 enter frequency directly from a
PC.

Like many current ri gs. the TS-50 in­
cludes provisions for connecting a com­
puter for d irect frequency entry
capability. hut I didn 't like their ap­
proach because it req uires an outboard
box w ith a cublc coming out through the
bottom of the radio. Tluu's not my idea
of something portable. The ideal would
be to use a portable computer and a
cable that easi ly connects to the ri g, with
no other baggugc necessary. I accom­
plished this using a notebook computer
with an easily huilt in-l ine inter face and
a simple control program.
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To complete the instal lation, I cut a
small rectangle of electrical tape and
carefully stuffed it between my wires
and the inside of the connec tor 's plastic
shell, sticky side out (using a small
screwdriver). This tape wedge provides
a slight amount of "spring tension" to
push the wires against the CN6 pins for
good electrical contact, and it acts as an
adhesive to hold the wires into CN6.
Should I ever wan t to de-install this
"modification," I' ll simply pull the wires
and tape out of the radio, leaving no
traces of any work I've done.

I routed the wires through a small
chassis opening adjacent to CN6, to the
outside along the right side of the radio ,
and finally out the rear near the top right
of the rad io. To protect the wires, I ran
them inside a piece of 118~i nch diameter
plastic tubing for added insulation. This
is not essential, but it 's a good idea to
use electrical tape or someth ing at po­
tential "pinch-points." Outside the radio,
I termi nated the wires with a 1I8-inch
diameter three-c irc uit female in-line
mini-phone jack. wired per Fig. 3.

Check carefully to make sure there are
no straggling wire strands anywhere, es­
pecially down inside CN6, since it also
carries +5 VDC and ground. I used a
magnifying glass and made ohmmeter
checks to make sure I didn't have any
problems, Also make sure the cable is
tied off properly to prevent strain from
being transferred to CN6.

The level converter interface

I decided to do a three-wire RS-232
implementation, even though the TS-50
supports hardware handshaking via R:rS
and CTS at CN6. The main reason was
so I could use that small, unobtrusive
connector outside the rad io . Also , it kept
the interface simpler, and I wanted an
"in-line" device. Fig. 3 is a diagram of
the level converter interface design I de­
veloped for the TS~50, together with in­
terconnecting wiring details. Photo C
shows how I built it as an in-li ne device,
partof !he inlcrronneCting cable between my
cvmpull:< and !heTS-50.

Having done a similar interface to an­
other type radio, I was a bit concerned
about the lines from CN6 in this radio
because they run directly to the radio's
microprocessor-no buffers or the like
(see Fig. 1). Any static discharge or im­
pro per voltage that came in on my cable



Ph oto B. Direct connrcnon technique used with "CN6 " on the / )hOIO C. Construction details ofshe RS-232 interface cable.
microprocessor board (sl'l' tat).

co uld do serio us damage. To make
this inst a llati on a litt le less static ­
se nsi t ive, I decided to add a 10k
pull-dow n resi sto r 10 the RxD line ,
s imilar to the one on T xD. I ins talled
this resistor inside the she ll of the
mini-phone jack from th e radio, as
shown in Fi g, 3. Too bad they did n't
incl ude a pull -u p resistor a t RxD in­
side the radio; i t wo uld have made
my le vel converter design easier.

Even though +5V is ava ilab le from
the CN6 connector, I decided to get
operati ng power fro m the compute r
vi a the DTR line . I did this to mi ni­
mize th e number of wires needed
fro m th e rad io . Since the DTR lin e
fro m my compute r s its at so me nega­
ti ve vo ltage level whe n not ac tive , I
used a diode to preve nt reve rse po ­
lari ty powering of the interface du r ­
ing the se pe riods. A second diode is
similarly used in the computer 's TxD
line to keep the logic "pos itive going."

M y comput er 's RS-232 le ve ls (I
use a Cornpaqtv not ebook for my ra~

dio applications) va ry be twee n + 10
volts . so I desi gned the interface
around a + 10 vol t supp ly. To assure
proper operation should I want to
use the inte rface with so me other
compute r with highe r leve ls ( RS~232

leve ls ean be as high as 25 V), I
added a l Ocvolt zener di ode . Si nce
my compute r is ba tte ry operated a
lot of the time , it s RS-232 le ve ls o f­
ten drop to 7V or so as the battery
d ischarges, but this doesn't seem to
affect the o peratio n of the inter face .

The leve l convers ion tech nique
used in this c irc uit is essentia lly a
couple o f ope n co llector sw itched
res ista nce volt age div ide rs as pul l­
ups for the radio and computer RxD
lines. with a few ex tra components
added to insure adequate protec tion for
the radio. I used 2N2222 type transis­
tors for my interfac e, but any simi lar
device wou ld work. Since the T S· 50 ·s

data ra te is fixed at 4ROO baud , a de­
vice wi th good switching characteris­
t ics should be used for satis factory
operation at this moderatel y high rate.

I used the maxim um value pull -up
resistor va lue (15k) tha t would work
re lia bly fo r the computer R xD line ' s
ci rc uit to minimize c urre nt d rain .
Since I ad ded a 10k pull -down re sts­
tor to the radio ' s RxD line , I needed
a c irc ui t that wo uldn' t exceed the
TTL limit of 5 volts in the eve nt my
added pull-down resistor fa iled , ye t
would sti ll grve a reasonable TTL
hig h level with it in. As a precaution
I added a ze ne r di ode to cl amp this
level to a maxim um of 5 .1 vo lts. My
TS~50 see ms to ope ra te fine with
RxD le ve ls as low as 2.5 volts (re­
member my battery ) with thi s in te r­
face , and the ze ner reass ures me that
I won' t hurt my radio .

TxD from the rad io is co upled to
the switc h transist o r base usin g a
27 k isolati on resistor. and it IS

•."
T.

rs-ee
<HOr-----'

: s '
,AXD

10k ,". .•N"" ,: .

Fig. J . The RS-2J2 level converter circuit and interconnect wiring details. Notes: J) 10k
resistor installed inside mini-phone jack cell. 2) All resistors //4 watt.

Fig, 2. Boring the end of a piece vf Iwoku"
wire with a straiglu pill to allow connecting
to CN6.
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World's best ham
weather station

- only $379
Others from $179
New Model 2000:

He lps JO U a lnl c ure rs t o
OIc31hl'rextnrM$ , ia A.P.R_'i.
or on SKYWAR." and A.R.F_~
~1JI"ks. Featu re s accurate :
• barometric pressure • 3· hr.
pressu re change . Indoor/out­
door humidity" • dew poi nt"

• wind speed/
direction. in­
door and out­
door tempera­
lure • wind
chill tempera­
ture • ralnfall'" .

Instan t
eccess to: · current values e today's highs and
lows. yeste rday's highs and lowselong term
highs andslows e time/date for all highs/lows
e rain totals" for today, yesterday and long term
e alarms e a-mo je serial port, and more.

Patented des ign makes this complete
weather monitoring system easy to install and
simple to use. jntormauve,edccaucoal, and fun.
The t:LTI~IETER 2000 is a great value, 100­
only 5379+ shipping. ('"Optional !>C1lSIXS add'!.)

CaU or "rile for free brochures.

1-800-USA-PEET
or 908·531·4615 FAX: 908·517·0669

PEEr BROS COMl'A:SY
13(18-6087 Ouri$ Ave .. Ocean . 1\1 077 12
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Pocket Morse
Code Trainer
Learn Code Foster & Easier
Beffer than code topes
Toke if anywhere to practice
Ught weight & compact

The Deluxe Pocket
Morse Code Trainer

*5electoble code $4
rates from 3 I'oP(TI
to 33 I'oP(TI

* Plays standard or
Fom"""'"

• Size l ' x 3.8" x 2.4'
• Rt.m 40 IYS on

one 9 v b<:!ffe'y
I) Plays eGnUnaou , frrsh random code
(Selectable letter groups. ic A-Z. 0-9. &. more)

2) Pftpl'1l&nmedrandomcharacterpb )!111
J) (nlendivc tninint:: (Excellent for beginners)
4) Co ntiniou, nrA'ly gen erated QSO

( [ million di fferent QSO like the General exam)
5) Preprogamed QSO to chtek 3Ci:UfIlC)' I
6) Coutinuou ~ nudom wonb Playin&

The Ultimate Pocket !
Morse Code Trainer
It h.s .1I th e e bove r~.turn plus
I ) A 16 character LCD disp lay whjch allows
you to check yourselfduring or after a QSO
2) Intcma! amplified speaker.
J) Selectable random cbarecter playing. (Select

which character or numbers to practice) I
Call 214-350.0888 Price $99,00 I

:Add 2,00 Jcr a mono to~ a 3.00 Jcr a -.0 IleOCl Ml

1 't;"'f~1'::t ~~:01~~+~~~2~
CIACU:: 216 ON AfAOER SEflV1CI! CARO

Preliminary checkout

loaded by a second 27k to signal ground.
In a like fashion , the computer TxD is
also coupled through another 27k resis­
tor and a diode to prevent reverse bias of
the switch transistor.

Construction

1be level converter interface circuit is
built on a In-inch by 1-II4-inch piece
of perf board to fit inside a In-inch d i­
ameter piece of plastic tubing, as shown
in Photo C. The component layout is not
critical, o ther than placing them on the
board in a low profile manner such that
the whole assembly will fit inside the
tube.

The tubing serves as an enclosure for
the interface and as a strain relief for the
cables. I secured the cables to the tubing
with tie-wraps inserted through slits I
cut into the tubing.

1be circ uit wiring is poi nt-to-point,
with jumper wires connecting the points
as required. I used TeflonTloI wire be­
cause it was available , but any good
hookup wire will work. I attached the in­
terconnecting cables by directly solder­
ing the individual wires to their connect
points at the perf board.

Because of the potential to emit RF
noise, some special attention should be
paid to RS-232 cables. I used shielded
wire for both the computer cable and the
cable to the radio. The computer cable is
a four-conductor shielded type, and I
connected the shield to one of the wires
at the computer connec tor end o nly, let­
ting the shield floa t at the interface
board end . Simi larly, the radio link cable
has its shield connected to a wire at the
plug end o nly. I did not use shielded
wire inside the radio because the major­
ity of it is run between the radio chassis
and cabinet. Also, I used the ground con­
nection at CN6 o nly, as a single-point
ground at the radio to avoid any possible
"ground- loop" problems.

I would suggest making a few conti­
nuity and resistance checks to verify
your wiring before plugging the inter­
face in. Once you' re satisfied e verything
is wired correc tly, prel iminary tests can
be made by connecting the interface
cable assembly to your computer 's
COM port and bringing up a communi­
cations program. I used the terminal
program bund led w ith WindowsQ ,



configured for 4 800 baud. e ight data
bits. no parity, two stop bits. and so ft­
ware flow control.

With the commun ications program
properly configured and the inte rface
cable plugged into the compute r. you
should measure +3 to 5 volts betwee n
the radio plug sleeve and ring, and ze ro
volts between the sleeve and tip. lf you
then short the tip to the rin g , and hit a
few keys on the keyboard , you sho uld
see these characte rs echoed on the com­
puter screen. indicating the inter face is
fu nc tio nal .

O nce the interface is verified ax func­
tional. you can connect it to the rad io . I
recommend connec ting and di sconnect­

ing with power 0 1T at both the compute r
and radio, but I have hot-co nnected thc

in terface with no harm. O nce connected ,
and with the communications program
config ured as previous ly desc ribed , try
typing " IF;" (use uppercase leiters and
don' t usc the quotation marks ). T he ra­

d io s hould reply w ith a string o f data
similar 10 that show n in Ta b le 1. If this
works. you have verified that the inter­

face is work ing and capable o f sending
and receiv ing data to and from the radio.

Control software

Ken wood Rad ios a re perhaps the eas i­
est to write control so ftware for because

com mand and da ta fo rmats are in ASClJ
tex t format. Thi s means you can use a
standard terminal program. such as that

bundled with Wi ndows. to send com­
mands and display data. although a c us­

tom program to enter and d isp lay data in

a more user- friendly format is m uch
nicer to use. The TS-50 uses a subset o f
commands that many Kenwood radios

use, and 1 have included those I am
aware of in Table I. For tho se w ho wish
to experi men t in writing their own cus­

tom control program, I ha ve included a
QBasic listing of a program for ente ring

and di splaying frequencies in the
sidebar, as an examp le o f how easy such

programs can he .

Field Day Antenna.
Installation

System
S2'J.'J5­.~­1·801·373·8425

AntennasWest
8a< &OOS2.$. ProtO.VT IIol«lI!I

CIRCLE 304 ON READER SERVICE CARD
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Direct Frequency Entry & Display Program for the 1'5·5U

TS-SOTST.BAS

Sample OBasic Frequency Write and Display Program for the Kenwood 1'$-50 . (This
program was tested on the 1'5-50 using a Compaq Aero Notebook Computer 11-30-95. )1

OPEN "com 1:4800,n.8.2.cdO.csO,dsO,opO,rs ,lb I024,rb1024" FOR RANDOM AS #1
SC REEN 1 'se t up the big screen

PR INT # I, "FA:"; 'get initia l freq uency

WHILE w = 0 ' start the main loop
IF LOC( I» 10 THEN
CLS
LII';"E (75,70)-(250, 100)•. B 'draw box. around freq. di sp lay area
ipS = INPUTS(LOC( I ). # 1) 'transfe r com buffer data 10 in put string
Er>.'D IF

IF LEN(ip$) > 13 T HEN ' update frequency disp lay
fregS = ipS ' make sure enough data gets transferred
i = LENffreq$)
LOCATE 12. 15
PRINT MIDS(freq$, 6. 2); 'd isplay megahertz
PRINT .':": ' PUI in the dot
PRINT MIDS(freqS. 8, 3); :"'; MIDS(freqS, I I. 3); ' kHz & Hz
PRINT " MHz";
ipS = ....

LOCATE 2. 2: PRINT "1'550 Frequency Control Program - K8KWD"
LOCATE 24. I: PRINT " f-key 10 Enter Freq uency ";
LOCATE 25. I : PRINT " Q-key to Exit " ;
El'iTI IF

b$ = INKEYS 'scan for keyboard inputs
IF b$ = "I"TH EN ' we want to do a frequency write
LOCATE 5, 10: PRINT " " : LOCATE 5,10
LINE INPUT "Enter Prcq MHJ:.kHz "; c$
d = INSTR(c$. : .") ' fi gure out where decimal point is
IF d >= I THEN 'add a littl e trap for garbage keyboard entry

"build the command string for frequency write
mS =LEFT$(cS. d - I ); k$ =MID$(c$. d + 1) ' split MHz & kHI.
IF LENtmS ) =I THEN hdrS =··FAOOOO" ELSE hdrS =" FAOOO"
IF LEN(kS) = 0 THE:\" tiS = "FAOOOOOO;"
IF LEN(k$) = I THEN tIS = "00000;"
IF LEN(kSI = .2 THEN us = " 0000;"

IF LEN(kS) = 3 THEN us = "000;"
IF LEN(kSI =4 THEN tiS = "00;"
IF LEN(kS) = 5 THEN us = "0;"
IF LEN(k$) = 6 THEN tiS = ":"

LOCATE 6. 20: PRINT " ": LOCATE 6, 20
PRINT # 1. hdr$; mS; k$; t iS;
hdr$ =....;m$ ="" ;k$ =....;11$ = ....
FOR i = I TO 4096; NEXT i ' add a little recovery delay
END IF
PRINT # 1. "FA;"; ' upda te freq di splay
Ei'lD IF 'end of if freq wri te

IF bS = "0" THEN w = I ' that is all folks
WEND

ITS50D FI.DOC J



Table 1. Miscellaneous TS·50 Commands and Data Formats

ommand Data Format
eneral Format ~Il commands are in upper case letters and are terminated with a sem icolon (;). Many

mmands are dual function-thev can be used to read and to write data.
FA- alums current VFO A Frequency as: FAOO003976000; for example. The frequency data•

s in an eleven dig it format with the left most d igit representing the 10 GHz value. and the
. hi the 1 Hz value. This examole translates to a IT uen of 3.976 MHz.

A{dala); rites a frequency to VFO A. Note that there are 11 data digits that must be fi lled (using
eroes as appropriate) for this command to work. It's possible with the TS·50 (and 1
u~other Kenwood~) to wri1e frequencies to 1 Hz resolution.

FB: and FB{data}: arne as FA; and FA{data}; as described above except these commands read or write
recuercv to VFO B.

FN{Cmd Code}: F~nction command. sets VFO AlB or Memory:
N0;_VFOA

FN1:_VFO B
2: _M Mode

ID: etums Radio ldent~~ation Number:
0013: (for the T$·50

O(Cmd Code): e Command, sets Communications Mode:
0' ; _ LSB
02: . USB
D3: _CW
D4;-FM
D5; _AM
06' _ FSK

RX' ftmmandS Radio to receive (see TX command).

P(Cmd Code}: ~rs Split Mode on or off:
P0; _QFF
P't : _ ON

X' witches Radio to transm it. Once sent, the rad io remains in transit until the RX; command,
s sent {or power off\.

IF ' Hetume current status in a 35 character string such as:,
I FOOO O1 8S00 00 - 0 15 000 0701 000 I
~~ere the fi rst eleven characters represent frequency in the same format as 'FA' above.
~haracters 12 thru 16 are not used . Characters 18 thru 21 represent RIT f requency in Hz,
~~~h the 17th giving the direction as plus (+) or minus (.), Characters 22 and 23 indicate
~JTIXIT status respectively ; a zero _ 011, a one. on.
~haracter 24 is not used. Characters 25 and 26 ind icate Memory Channel number.
F~aracter 27 ind icates whether the rig is in rece ive or transmit ; zero ... receive, one ..
ransmlt. Character 28 indicates current mode (see mode command above). Character 29
ndicates fu nct ion similar to funct ion command described above. Character 30 indicates
hether scan is on or off ; zero", off ; one. on. Character 31 indicates if split mode is on or
ft · a aln, zero .. off, one = on. Characters 32 thru 35 are undefined.
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RAIBEAM USERS SAY IT ALL

RAlbeam@aol.com5638 West Alice A..... Glendale. fIoZ 85302 (602)931-9135 McInmIy - Friday

THE RAIBEAM EATS
YAGIS FOR LUNCH

•

.... I'm~ thIIt tM 2 e Je" ,,"1I' R.w-m eWJnged
,." tNIf , 5-unit down from my 30' boom. -4 element
(20m} quIId on DX. It teCfIives .s quiet .s tM quMi MJd
the FIB ,.tio is exeen.nt.· ...K5UA

•.•.plec«J in tM top 3 worldwide on ,Om in the '!l95 K-PX
with 400 wefts end e R.ibeam.t 45 ft.· ...Z1.1A.XB
.. ..comp.~ to tM ReibHm my KT·3-4 seems like.
dummy IoN...• ...ZL1S8

•...onIy 2 elements end it bHt my Log-periodic on DX by 3

1I1.,bel•••' · to -4 5-units... II/tbe/ie~.~. ...W5CKP
.... rei""""""" -,.sl' ••••if·s the best entenne I 've eV9f' us«l iff 50 )"Nrs 01 Hem

High performance 2, 3 and .. eJement J1'lOI'tCH>and beams for 6m thru 20m Redio... end the FIB reno is fantastic" ...WT4KlKHe
featuring WA7RAJ's critically coupled, bi-periodtc....T -. dual drive system •...1w. s wry surprised by the outstllnding perfonnelfCfJ 01

Get ihe OX edge with higher gain . lower radiation angles . high FiB ratio . iower noise .~",~~=".~1~",",,,,,1my 2 .~1TIMt R.ibHm_..• .•.V0/6TVW
performance guarantee. • High quality 9llumioum & stainless steel hardware ' Built 10 1IUrYiw . 2 1NVPEP

Raibeam Antennas Int'l StItes & inforrnaUon: gem.6 pm MST



Worthy of Recognition:
Hap Holly KC9RP

Blindness is a challenge for this versatile. accomplished ham.

Dave Miller NZ9E
7462 Lawler Ave.

Niles IL 60714-3108

Photo A . /lap Ho fly KC9RI' where he feels most comfortable-s-at the controls of the audio
board. where he puts tog ether his weekly RAIN amateur radio audio magazine ,~/IOW. and
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I
n the March 19% issue of 73. Wayne
Green asked readers to consider gcn­
crating some articles on fellow hams

who they fe lt deserved ack now ledg­
men t before they became S ilen t
Ke ys and we re recorded only in
memory. It' s easy to reco un t an
ind ivid ual' s achievements after he
or she is gone. but if someone is d u o
ing something wo rthw hile . don ' t
those deeds dese rve recognition
while the pe rson is sti ll aro und '! I
think so. too .

When Uncle Wayne wrote abou t it
in his editoria l. I immedi ate ly
thoug ht o f a fri end o f mi ne , someo ne
who 's overcome a great obstacl e 10
become recognized as doin g so me­
thing worthw hile each and eve ry

week for th e amateur radio co mmu­
ni ty; Hap Holly KC9RP. founder.
gu id ing ligh t, a nd moderato r of th e
wee kly amateur radi o aud io fea ture
magazi ne known as RAI N-the Ra­
dio Amateur Information Ne twork.

From his homc stud io/ ham shack
in suburba n C hicago. Ha p produces
hi s 12 to 17 min ute wee kly amate ur
radio program se r vice , featuring
timel y interv iews , tho ug ht -p rovok ­
ing co mme ntari es from other hams
(y ours trul y included), exce rpts from
Da yto n Ham vcn ti on Forum s , an d
othe r items o f ge ne ral in terest to th e
amate ur community at large . Ham

radio is tradi t ionall y an aural - as
opposed to a visual- medium; we
meet and recognize fel low hams pri­
marily by voice. se ldo m seei ng them
in person. RAIN programming is also
an aural medium. di strihuted to hun­
dreds of repeaters across the country
via the RA IN dial-up line, commercial
sa te llite . Hap's subscript ion service
on audio tape. and WA0RC R's weekly
160 meter informational broadcasts .
Those repealer groups, and o thers.
the n repl a y the weekly RA IN tapes
over their loca l repeal e r systems on
th eir regular "net night " ga the ring s.
permitt ing thousa nds of hams to
hear Hap' s offe ri ngs fo r tha t particu­
lar week . It ' s a ll don e with volunteer
hel p a nd , in the best of amate ur tra ­
di t ions , without profi t to an yo ne in ­
vo lved .

Hap Holly ma ke s it happe n; he 's
an uncommonly inte llige nt and outgo­
ing indi vidual. Hap is also very aurally
orie nted and insists on quali ty in every
way in his RA IN programm ing. He
conduct s most of the intervie ws, edi ts
an d e ngineers all of the program mate­
rial . writes the sc rip ts, dup licates and
mai ls out the RAIN cassettes, and ar­
chives and catalogs the RAIN li­
brary. It' s all acco mp lished by touc h
and by car. Hap is one o f a number
of non-sighted amateurs wi thin our
ranks, but yo u' d never know it.

Hap ' s history

For Hap. blind ness ca rne litera lly
overnight when he was only seven
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CIRCLE 1$1 ON READER SERVICE CAR D

!'(l8 MiIllittn> Drive • Ik-il~k. Ohio 4S04·ss.tl)
Phorw:(SI3) 426-8600' FAX (51)) 429-3811

CIRCLE 99 ON READER SERVICE CARD
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years old. Problems with his VIS ion
began when he was four, but then he
awoke one morning totally blind.
The condition is untreatable, at least
within current medical terms, bu t to
Hap, it hasn ' t been a handicap. In
fact, in talking 10 him over the years.
most of his fr iends tend to forge t his
unusual challenges because he does
so much of what we all do. without
mention of his visual impairme nt.

Both of Hap's parents were blind .
His fa ther 's vision loss resulted
from a football accident in college,
but Hap's dad still became a suc­
cessful building contractor and ar­
chitect. formu lating the plans he
devised within his "mind ' s eye,"
then describing the detail s precisely
to his sec retary, who cons tructed
balsa wood models. Then, only by
touch. he would go over the "three­
dimensional plans," incorpo rating
additions or changes as needed.
Hap's father was also a longtime
columnis t for the Christian Science
Monitor and was know n worldwide
for his "Ask a Builde r" co lumn,
which he wrote from 1965 un til his
passing in 1984. He was a to uch­
typist-as is Hap-and was able to
generate his co lumn by that method
alone (before the days of comp uters ,
word processors and voice synthe­
sizers) .

Hap ' s mo ther los t her sight when
she was aro und twelve years old. A
1988 book about her life , titled What
Love Sees, depicted her struggle for
independence from her New England
industrialist father, her marri age to
Hap's dad. and the eventual chal­
lenges tha t two sig htless parents
encountered raisi ng four sig hted
children-then Hap, too. became
blind. The book is being made into a
made-far-TV movie this year, which
will be shown on the CBS television
network when completed. It will sta r
Richard Thomas of the origina l
"Waltons" series. and Annabeth
Gish, who played Pat Nixon in the
widely acc laimed motion picture
"Nixon." The TV movie, which is
also called "What Love Sees," pri­
marily takes place in the smal1
Southern Cal ifornia ranching town
of Ramo na (where much of it was
filmed), and reportedly follows the
Holly ho usehold up until shortl y
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througho ut the year in Hap 's RAIN
programming. makin g Dayton come
alive for those o f us who may not
have heen ab le to attend personally.

Hap is a lso active o n H F, VHF,
amateur rad io packet. and now the
Int e rne t. using h is Versa-Bra ille II
Plus tcrmin al. The Versa- Brai lle al ­
lows an accomplished Brai lle reader
like Hap 10 " re ad" th e pac ke t bull e­
ti ns a nd to access hi s In ternet E-mail
wi th ncarl y the speed of a sig hted
user. He 's al so working with h is 386
computer and a sta ndard keyboard.
in conjunction with a speech-o ut put
device .

A s a profe ssional kcyboardi st ,
Hap ' s d iverse repertoi re o f music
from the last 60 years has made him
a pop ular c ho ice fo r Chicago area
m usic al engagements . He ' s also an
ac tive a nd honored me m be r o f the
Des Plain es L ions C lub an d recei ved
their prestig ious internatio nal Melvin
Jo nes Fellows hip plaq ue for hi s ser­
vice to human ity. As a member of the
Des Plaines Toastmasters, Hap has
served as its president se ve ral tim es.
an d ha s tw ice served as an area go v­
ernor.

Fo r Hap Holl y. blindness has
never been a di sabi lity. only a chal­
le nge that ha s se rved 10 " fine-tune"
h is othe r se nse s. If you have a friend
or rela tive with a serio us hand icap
o r d isa hi l ity, and yo u 've fe lt that
amate ur radio wo uld he a wort h­
whi le hobby fo r the m to pursue .
perhaps Hap 's ext raord inary story
might be just the inspiratio n th ey
would need to take the plunge. Hap
would di sagree with m y c hoice o f
terms (ex traord ina ry) sinc e he co n­
siders hi s accomp lishme nts no mo re
th an the ex pected effort required
to achieve a nythi ng worthw hile­
hut the n th at ' s the s ignature of
ext raordinary peop le , isn 't it? Fa

after the time that Hap 's sig ht was
lost and the family was forced to
move to a larger ci ty- Esco nd ido­
to seek spec ialized edu cational o p­
portuni tie s for thei r yo ungest son.
Hap was a ble to spend a fe w ho urs
with the mov ie company a s they
we re shoo ting th e fil m. meeti ng with
a nd talk in g to the ac to rs. in clud ing
the eig h t-ye ar-o ld ho y who po rt rays
the " yo ung" Hap Holl y. Be s ure to
watc h for "What Lo ve Sees" this
October on CBS. T he o rig ina l book.
from which the movie' s scrip t was
devel oped, is sc hed uled for reprint ­
ing thi s sum mer. in la rge print form
from Thorndike Press . fo r reade rs
with vis ual handicaps . A lso in the
work s is a proposal for a " ta lking
book" version of the o rigina l boo k
to co inc ide w it h the publica tion of
the large print ed it ion.

Hap ' s ham c aree r began whe n he
ear ned hi s Nov ic e ti c ket in 1965 ,
at the ag e of 14, rece iv ing the
ca lls ig n WN6UJ H. while liv ing in
Escondido . He became a General­
dropping the " N" in hi s c all-a year
later. in 1966. and served a s a
phone-patch stat ion a nd net c ontrol
for the Westcars traffic net until
1970 . Hap the n he aded off to
Principia College in Elsah, Ill inoi s.
From 1970 unt il h is graduat ion in
1974. he ran pho ne patches and kept
rad io sc hed ules fo r h is fe llow stu­
de nt s . He grad uated wi th a Bachelor
of Arts deg ree in soc io log y. and
soo n fo und himsel f in the Chicago
are a, where he sought out world ­
cl a ss jan accord ion is t Leon Sash. 10

pursue hi s o ther love , mu sic . A ye ar
la te r, another lo ve. Stephanie, be­
c a me the center of Hap ' s atte nt io n
and the two were married in August
of 1976 . The y had me l the previous
summer at th e Ro undup Ranc h in
Buena Vista. Colorado. where Hap
was a c o uns e lo r. He taug ht a class in
non -vi sua l percept ion to the h igh
sc hoo l ca mpe rs at the ran ch. all of
who m were si g hted. but who learned
to " see" in ye t a nother way. with
Hap' s patient g uidance. Hap ' s wife.
Stcphan ie-whu is sighted- re­
ce ived her ham ticket and the call
KA9WKD in 19 86 afte r reali zin g
hu w much ham radio. and the good it
was able to accomplish , meant 10
H ap.
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In 1977. Hap pic ked up the
-s-Iand" call o f WD9GJQ when he
a nd S tephanie moved into their com­
fortab le home in Des Plaines . Illi ­
nois. where he resumed hi s
pho ne-patching and DX ing acti v ities
wit h hi s now permanent anten na a nd
stat io n setup . In 198 1, Hap passed
his Adva nced C lass l ic ense exam
a nd c hanged ca lls o ncc more , thi s
t ime to hi s c u rre nt KC9RP ca lls ign .

I met Hap whe n he served as ha m
radi o informational programming
g uru for the BEAR. the Broadcast
Employees Amateur Repeater in
suburban C hicago . from 19K-I to
1989. Hap 's weekly " ne t nights" be­
c ame so meth ing of a legend in the
C hicago a rea, so metimes attract ing
in excess o f I 00 c hec k-ins . v ia si­
mul c ast s o n five area repea ters . This
s t int le d to Hap's formi ng RAIN
and the wcek ly RA IN Dia l-u p, the
RA IN Monthly aud io tape and the
bimonthly RA IN Journa l tape (pro ­
du ced especiall y for blind ama­
te urs) . Accordi ng to Hap. " My
insp iration fo r producing weekl y
ham radi o prog ramming re sulted
from m y need to know. I fa ithfull y
listened [Q the weekly Newslinc
( fo rme rly WestLink Radio ) re port s
in the ea rly 1980s o n m y loca l re­
peat er. l o we a great dca l of grati ­
tude to Ncws li ne 's fo under and
producer. Bill Paste rn ak WA6lTF,
fo r his encou ragement and d irection .
RA IN is trul y an o ffsp ring of
Newsline. but with a huma n in te rest
foc us, as opposed to a new s-on ly
approach ."

A s mentioned before. H ap ' s RAIN
programming c an now be heard o n
hundreds o f ham repeaters ac ross thc
nation , or hy call ing 847-827-RAIN *.
Vern Jackson WAORCR also carries
the RAIN Dial-u p o n his 160 meter
Gateway Rad io Ne ws letter AM bulle­
tin service from wen tzville. Mi ssouri ,
o n 1.860 MHz se veral times each

wee k. II!Hap's RAIN Dialup can he accessed
In recent yea rs . Hap has .writte n by ca lling 1-847-827-RAIN (7246 ).

for Spec-Com Journal, RadIO Scan H • I E 'I dd "
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TVC-4G
only $89

SEE THE SPACE SHU~~IDEO
AND GET THE ATV BUG
Many ATV repeaters and individuals are retransmitting Space
Shuttle Video & Audio from thei r TVRO's tuned 10 Spacenet 2
transponder 9 or weather radar during significant storms, as well
as home camcorder video from other hams. If it's being done in
your area on 420 - check page 538 in the 95-96 AAAL Repeater
Directory or can us, ATV repeaters are springing up allover - all
you need is one of the TVC-4G ATV 420-450 MHz downconveters,
add any TV set to ctl 2, 3 Of 4 and a 70 CM antenna (you can use
your 435 Oscar antenna). You doni need computers or other
radios, it's that easy. We also have ATV downconveners, anten­
nas, transmitters and amplifiers for the 400, 900 and 1200 MHz

bands. In fact we are your one stop for all your ATV needs and info.
We ship most items within 24 hours after you call.
Hams, call for ou r complete 10 page ATV catalogue.

Clfla.E 248 ON READERSERVICE CARD

(818) 447-4565 M-Th Bam-5:30pm

PoCo ELECTRONICS
2522 Paxson Ln, Arcad ia CA 91007

Visa, MC, UPS COD
Email;lomsmb@aol.com
24 Hr. FAX (818) 447-0489

for them. and your ham ticket is
the key to open the door to
adventure.

My ticket got me into the
Navy during WWU as an elec­
tronic technician. I was origi­
nal ly slated to work in a research
lab in Anacosna. Virginia, right
across from Washington, DC. In­
stead , I volunteered for duty on a
submarine and as a resu lt had a
couple of lifet imes-worth o f ad­
venture. I' ve written about all
that in my $8 book on the sub­
ject. We had quite a few ver-r-ry
tense moments. It sure was
exciting at times.

Hey, how come you've never
gone on a DXpedition? Ask any­
body who 's gone on one and
they'U te ll you that you' ll re­
member every minute of it for
the rest of your life. My first
DXped ition was to Navassa
(KC4 AF>, a tiny island down be­
tween Jamaica and Haiti. Wow,
what a fantastic trip that was!
Yes, we came the-a-t close to be­
ing killed a couple times . ..but
we weren't.

NEUER SAY DI E
Conlfnued from page 4

not many attendees ventured.
Several hams with "S taff' hats
on came by my booth, but none
said anything about it being nice
that we were there. None o ffered
any help. There was no area set
aside for exhibitors to rest or get
a cup of coffee. We all had to
either queue up to the single
commercial food supplier and
buy our lunch or go hungry. I
looked at the long line a few
times and went hungry. Not that
the menu or the high prices were
attractive.

I d id enjoy talking with old
friends and we sold a handful of
subscriptions.

Dayton is successful because
they have an experienced team run­
ning it The Atlanta HamFesti val
did not pursue me to talk far
enough ahead for me to alert the
73 readers who enjoy my tal ks
and get them to come. That can
usually bring in a few hundred
loyal fans.

Some of the hams I talked with
had also attended Dayton a few
weeks earlier. Now, if Dayton can
bring 'em in from Georgia. obvi­
ously a well-run and promoted
show in Atlanta should be able to
haul 'em in from Dayton. And
should be anracting ham caravans
from Missoori, Arkansas, Louisi­
ana, and so on.

These days. with the hobby in
a near zero-growth mode except
for Tec hs, hamfests need show­
manship to attract attendees.
Hamfests are in serious need of
some new ideas and sizzle.

Adventure Anyone?

Are you getting your share of
adventu re out of amateur radio?

The greatest adventures of my
life have come from ham radio,
so in my radio interv iews and
hamfest talks I point out the ad­
ventures the hobby makes pos­
sible. Whether you take advan­
tage of the opportu nities for
adventure or not is up to you.
They're there , if you watch

Then there was the time I
heard about an around-the-world
flight with a 20m ham station
aboard that needed an extra op­
erator. Operation World Wide, it
was called. That's right. an
all -expenses paid trip around
the world, working 20m all the
way around! Yes, of course I
volunteered.

Or how about the tim e Robbie
57AERR on 20m talked me into
visiting Nairobi? Well, I'd just
read a book by Herter on how to
go on an African Safari for $690,
so I asked for some company in
my editorial and gor two hams to
go along. And since it only cost a
little more to keep on go ing
around the world, we went hunt­
ing and then got to places like
Baghdad, Khartoum, Katmandu,
Damascus, Rangoon, and so on,
operating wherever possible. Like
from the now famous American
Embassy in Tehran. And Afghani­
stan. Talk about adventure!

How about when the State
Department selected me to

Continued on page 40
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73 Review

A $60 Red Hot Receiver Kit!
The Ten-Tee /253--another winner. Fire up your soldering iron!

Mike Bryce WB8VGE
2225 Mayflower NW
Massillon OH 44646

I t 'S j USI about as o ld as radio itself. I' m
talking about the regenerative re­

ceiver. which was invented by Major
Armstrong. This is the receiver thai got
the radio hobby we have today started.
Along with the "super-regenerative" re­
ceiver and then the "su perhet." radio has
changed very little from the rig
Armstrong invented so many years ago.
I' ve never had the time (0 sit down and
build a tube type regenerati ve receiver.
but I've read countless articles on their
construction. So. when I spied a regen­
erative receiver kit made by Ten-Tee . I
knew I had to have o ne.

The Ten-Tee 1253 is a nine-band re­
generative receiver wi th more features
than most direct conversion (and

"The result is a good looking,
good sounding radio for a

darned good price."

superhet) rigs many QRPers build. And
there's more. For. you see. Ten-Tee also
des igned thi s kit around a really slick­
looking box. It's much more radio than
you might think. with a selling price of
$60. You get a lot of controls to play
with. There's RF gain. regeneratio n.
main tuning, fine-tuning and the volume
control (see Photo A).

Yo u can selec t any o f nine popular
shortwave bands by the use of pin di­
odd . The regulated power supply and
the varactor tuning produce a smooth
tuning action . The usc of a "bandsprcad"
fine-tuning co ntrol makes picking o ut
CW signals a snap! Best o f all. there' s
not a single coil to wind! So, with that in
mind. let's look a hit closer inside the
Ten-Tee 1253 shortwave receiver.
32 73 Amateur Radio Today -August 1996

Inside the kit

There are two PC boards. One con­
tains the audio, regeneration compo­
nents and the required UC networks for
the various hands. The second board
contains the band switching electronics.
This small hoard is double-sided with
plated-through holes. The main PC
board is single-sided and not plated.
However. there is a coating on the main
PC board that ac ts as a solder mask. A l­
tho ugh this coating covers every pad on
the board. you can solder through it with
no problems (see Photo B).

All the pieces parts arc included for
both PC boards. Ten-Tee gives you all
the nuts. washers. and board-mounted
components.

Assembly is straight forward . The
manual starts out with several questions
and answers about following the manual
or j umping right into the pile of pans. I
decided to follow the manu al. beginn ing
the assembly by stu ffing the main PC
hoard with the audio components. After
soldering and cutting off the wire leads I
had the option of testing out this pan of
the receiver before proceeding. I recom­
mend yo u follow Ten-Tee's testing steps.
After all. if the audio section doesn 't
work. adding more parts to the circuit
board will not fix the problem in the
aud io stage.

I tested the audio and found it working
as it shou ld. I also noticed. as the assem­
bly instructions continued. a note about
wrapping the loose wires (used in the
audio test procedure) around the volume
co ntro l to prevent their breaking off.
That 's a nice touch .

The next step was to follow the step­
by-step instructions for assembling the
RF amplifier. the regenerative detector.
and varac tor tun ing.

Again. they suggest you test the
recei ver to make sure the regenerative

Photo A . YOII gel a luI of controls to play
with, There 's RF ga in. regeneration, main
tuning. fine nming and the volume control.

detector is working, before going to the
next step, which is to decide how you
want the regenerati ve detec tor to work.
Adding an extra coil and capacitor to the
detector controls changes how the re­
generat ive detector behaves. Adding the
extra parts increases the sensitivity to
weak signals. but requires a care ful hand
in contro lling the regeneration contro l.
Ten-Tee recommends that newcomers 10
regenerative recei vers not installthe two
ex tra parts.

The ne xt testing step has you adding
the necessary parts for o ne hand. The
band se lec ted is 6.8 to 8.5 MH z.
There 's always somethi ng o n these
frequenc ies. no matter what time of
day or night.

J noticed two th ings when J applied
power to the radio. First. the damn thing
worked! Second. the radio so unded re­
ally good! There's plenty of audio from
this little guy. (hanks in part to the hy­
brid audio amplifier. With the radio op­
erating. I tackled the band switching
board . which was a bit tricky to as­
semble. Parts arc placed on both sides of
the board. so it's easy to get confused as
to what goes where. Ten-Tee makes the
assembly as painless as possible with an
o versized PC board layout and a table
showing you on which side each part
goes.

The hardest part is aligning the nine
small LEDs with the holcs in the front
panel . and then soldering them in place.
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WANT TO LEARN CODE?

On the air with the Ten-Tee 1253

board and detailed operating instruc­
tions. There's even a sec tio n on install­
ing an antenna and how to tune in SSB
and CWo

The 1253 takes some getting used to.
Wben you advance the regeneration con­
trol to just below the point of oscillation,
this is the best place for AM detection.
Then you advance the regeneration con­
trol a hair to where the detector breaks
into oscillation for CW and SSB recep­
tion. By selecting the point of regenera­
tion, you have control o f how sensitive
the detector is.

It's amazing how se ns it ive the 1253
is ! I was able to pull in AM shortwave
stations from all over the world wi th
just a IO-foot lengt h of wire lying on
the floor.

The ability to o perate from the inter­
nal batteries makes the 1253 an ideal
travel companion . And there's plenty
of room inside to install a simple RF
preampli fier. Drill a hole in the top for
a telescopic antenna and yo u 'll have a
fine rig for cam ping. A rear-mounted
headphone jack automatically discon­
nects the internal speaker.

In use you'll find that with a regenera­
tive receiver strong signals have a ten­
dency to swamp the detector, causing it
to lock up on the signal. And increasing
the RF gain causes it to change fre ­
quency. Although the 1253 has a stage of
RF amplification, regenerative receivers
do produce a signal (the output of the
detector) that can radiate quite some

distance.
All in all, I had

a ball with this
guy. It' s easy to
build and easy to
fix . The end result
is a good looking,
good sounding 000
for a darned good
price. I highly roc­
onuncnd the Ten­
Tee 1253 shortwave
receiver kit. Inter­
ested? Call Ten­
Tee's information
line at (423) 453­
7172, or write them
allI85 DoUy Parton

Parkway, Sevierville
1N 37862-3710. fi!I

Photo B There an' two PC boards. One contains the audio. regenera­
tion components and flu! required u e networks f or the va rious
bands. Tbe second PC board contains the band switching electronics.

The manual

Aside from the single overlay sheet, a
complaint I have with nearly all kits, the
manual is complete and easy to under­
stand. Ten-Tee has included points of
soldering, installing parts o n the PC

The mounting holes on the front panel
are designed to allow some slop in your
assembly of the LEOs.

After you have checked o ut the
band swi tc hing board, you fin ish by
stu ffing the balance of the band spe­
ci fic compone nts o n the main PC
board . Th is requires close attentio n.
If you get o ne of the inductors o r
o ne of the wires from the band
switch out o f place, then the se lected
band may not match the L ED.

The only steps left were connecting
the remaining wires to the two circ uit
boards and installing the hardware. The
receiver is assembled on a sub-chassis
and then the sub-chassis is mounted in­
side the main box . There are two plastic
battery holders to hold the eight C cells
for portable use which mount above and
to the rear o f the sub-chasrsis, using a
second sub-chassis.

All in all, Ten-Tee did a marvelous
job of designing the 1253 kit. But
naturally, like any ham, I have a sug­
gestion: Ho w about putting the main
PC board overlay on a separate sheet
of paper along with the schematic of
the 12531 That would make it easier to
troubleshoot without having to flip
back and fo rth between the pages o f
the manual.
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Simple Crystal Activity Tester
Check and match crystals for your home-brew projects.

J. Frank Brumbaugh KB4ZGC
P.O. Box 30 • c/o Defendini

Salinas PR 00751·0030

uartz crystals arc found in
practica lly every piece of elec­
tron ics used by today's ama­

teurs . arns who build their ow n
equipment find themselves using crys­
tals in many projects.

Many low power transmitters and
double conversion receivers require
crystals for their stable oscillators. Crys­
tal ladder filters used in receiver IF ci r­
cuits must have crystals closely matched
in frequency to ensure steep skirts.

Crystals are available from a variety
of sources. Most hams. especially older
hams. usually have spare crystals in their
junk boxes. These arc often available for
very low prices at hamfcst Ilea markets.
Most such crystals arc in the lower ham
hands. while some arc multiplier types
for higher frequency hands.

Most mail order parts dealers adver­
tise long lists of inexpensive surplus mi­
croprocessor crystals , ideal for ladder
fi lters in receiver If strips. Many. 100,
arc suitable for use in home-brew test

equipment such as capacity and induc­
tanc e measuring instruments.

Regardless of its intended use. a crys­
tal must be ac tive. That is. it mu st start
oscillating immediately when power is
applied . It must oscillate on a single fre­
quency. and that frequency must be
stable. The more active a crystal is. the
better it will perform. whether as an os­
cillator or in a filte r.

In addition to being of good quality.
the several crystals used in receiver IF
filters must all be matched to the same
freq uency within tight to lerances. Pur­
chas ing a set of fo ur. six. or more fre­
quency-matched crystals from a
manufacturer is extremely expensive.
Buying a handful of surplus micropro­
cessor crystals for about a dollar each
and matching them yourself will cost
only a fraction of the price of a commer­
cial set.

The simple in strument descri bed here
enables easy checking of crystal act ivity.
Used with a frequency co unter. crystals

can readily be matched in frequency to
within a few hertz. It covers the impor­
tant range of below I f\.tHz to slightly
above 13 MH1.. The crystals used by
hams in oscillators and tillers fall within
th is range of freq uencies.

Two versions of this instrument are il­
lustrared: a simple and a deluxe. The
only diffe rence is in the method of indi­
eating crystal activity, In the simple ver­
sion. the brightness of an LED indicates
activi ty level ; in the de luxe versio n. a
meter indicates ac tivity level. In its
simple version this instrument can be
constructed in under one hour for less
than five dollars. and probably at no cost
at all when using junk box parts. The de­
IU.'I(e version will costli ule more.

Circuit description

Fig. 1 shows the sc hematic version for
the simple version; Fig. 2 illustrates the
changes req uired for the deluxe version.
Please refer to this ill ustration for the
follow ing discussion.
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Fif{. 1. Crystal m(Jf("hIllRand acnvuv tester: simple version.
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This tester can be constructed on a
small piece of perf board. or o n one o f
the small general purpose primed circuit
boards available at Radio ShackTM. It
can also be built "dead-bug" style by
gluing UI and U2 upside down on a
piece of wood or plastic. No enclosure is
absolutely required. but if you expect to
use this instrument a number of times it
sho uld be enclosed in an alumi num or
plastic box, or in a case made o f printed
circ uit board material. This is especially
desirable if the deluxe version is con­
structed because the enclosure will
provide a secure mounting for the meter.

J1 and 12 arc specified as binding
posts because most surplus microproces­
sor crystals are available in HC-18U or
HC-33U cases with wire leads. Most
e ther crystal case styles require sockets.
Crystal sockets can be wired in paralle l
with 11 and J2 for greater convenience
in testing various types of crystals.

The leads between V I and JlI12. plus
any parallel connected crystal sockets.
should be kept as short as possible .

The circuit between pin II of UI and
J3 should also be as direct as possible
and its wiring kept away from the walls
o f the enclosure, if one is used.

Construction

tive terminal o f MI, a 0-1 rnA meter,
whose negative terminal is connected to
the wiper of R5 (a sensitivity potentiorn­
eter), o ne end of which is grounded . R5
is used to keep the needle of MI on
scale, and MI indicates crystal activity
level. Using this version makes it easy to
match crystals o f the same activity, or to
select the one having the highest activity.
The meter won' t give an absolute value
reading, but it can be effectively used for
relative comparisons between crystals.

Power is supplied by a 9 volt alkaline
battery (BTl) and is controlled by
ON/OFF switch S I. Nine volts is ap­
plied to the input of U2. a 78L05 three­
termi nal regulator which produces a
regulated +5 VDC for the circuit. Tbc
positive bus is bypassed by C2. a 10 JlF
electrolytic capaci tor.

U2 is a 74LSOO Quad two-input NAND
gate logic chip. The LS version was sc­
lectcd because of its low current require­
ment. Two of its internal gates are
connected as inverters and, in conjunc­
tion with RI, R2. and Ct. form a crystal
oscillator when a crystal is connected
between J1 and J2.

The third gate, also connected as an
inverter, is used as a buffer to provide
RF at the crystal frequency from pin II.
through isolation capacitor C3 and high.
pass filter R4 and C6. to 13 so the crystal
freq uency can be monitored by an
ex ternal frequency counter.

The fourth gate. also connected as an
inverter-buffer, provides RF at the crys­
tal frequency from pins 8, 12, and 13
connected in parallel. The RF is fed
through isolation capacitor C4 to voltage
doubling rectifiers D2 and 03, and the
resulting DC voltage is filtered by C5
and. in the simple version, provides a
positive bias to the base of Ql. an NPN
transistor, which is normally cut off. Q I
goes into conduction and its collector cur­
rent flows through LED diode DI and R3
in series, both forming the collector load
circu it. The greater the activ ity o f the crys­
tal, the higher the posi tive bias o n the base
of Q I will be. and the higher its collector
current will be. This current illuminates
DI and its relative brightness is indicative
of the level of crystal activity.

In the deluxe version, the filtered DC
voltage across C5 is applied to the posi-

CIRCLE 114 ON READER SERVICE CARD

Mr. NiCd -E.H. Yost & Co.
2211·D Parvlell RiI.. Middleton. WI 5 3 5 6 2

Phone 16081 831-3443 / fax (608l 831·1082
DEALER INQUIRIES INVITED
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Pig. 2. Crystal matching andactivity tester; changesfor the deluxe version. CIRCLE 340 ON READER SERVICE CARD
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Parts List

'Ueed on s imple version o nly.
"Used o n deluxe version on ly.

When all is ready. pick up the crystal
blank with tweezers and insert it into the
ho lder between the two brass plates. Gen­
tly replace the spring on the outer brass
plate. centering it. Then replace the metal
faceplate and rubber gasket. gently forcing
them against the spring until the three
screw holes in the faceplate line up with
matching holes in the plastic holder. Re­
place the three tiny screws. snugging them
up finn ly. Do not usc so much pressure
that you strip the threads in the plastic
holder.

Clean off the outer surface and pins of the
holder. then connect it between 11 and J2 or
insert it in its socket. Tum the tester on and
check for crystal activity and. freq uency,
Glances are you will have salvaged a tired
crystal and given it new life. fa

9V alkaline
battery

0.01 J.Lf ceramic
disc

27pF ceramic disc

741500

78105

l2lI< ohm
potentiometer

0-1 mA meter

SPST toggle or
s lid e switch

10 ~F 16V
electrolytic

Silicon diode:
1N914. 1N4148.
e tc,

300 ohm 1/4W 5%

LED

Binding post (see
lext)

NPN2N3904.
2N2222. etc.

560 ohm 1/4W5%

1.2 megohm 1/4W
5%

R1 , R2

RS·

R4

U1

lJ2

Q1·

M1··

02. OS

C2

C1 . 03. 04. C5

BTl

C6

01 ·

5'

Jl,J2.JS

Cautio" : Use extreme care not 10 break
the connections between the brass plates
and the pins. It is impossible to repair the
holder in this case.

Restori ng FT-2-&3 crystals

Crystals in Fr-243 holders. most of
which are WWII surplus, often are avail­
able very cheaply a t hamfest flea markets.
Most are in the lower ham bands. or have
freq uencies suitable for multiplication to
higher bands. Many of these crystals may
either refuse to oscillate at all. or rna)' be
sluggish or have low activity. but many are
easily salvaged unless there is internal
mechanical damage.

You will need a brightly lighted work
space. a clean. soft cloth to cover it, a pair of
tweezers, a small Phillips-head screwdriver
size 00 or(X)). somealcobot (rubbing alccool
and vodka arc suitable), and conan swabs.

Spread the clean cloth over your work
spece. Using the smal l screwdriver. carefully
remove the three tiny screws holding the
metal faceplate to the plastic crystal holder.

Very care fully. using a swab or the cor­
ncr o f a clean. soft cloth di pped in alcohol.
clean the insides of both thin brass plates
in the holder. Gently blowout or scrape
out any loose din inside the holder. Set the
holder aside to air dry.

Clean the crysta l blank with alcohol as
just described, using tweezers to hold it
and move it around. Never touch the
quartz blank with your lingers. and try not
to breathe on it. When it is clean. set the
blank aside to air dry.

Now clean the o utside of the crystal
holder. rubber gasket, and metal faceplate
with alcohol, and set aside to air dry. Fold
the clean cloth over all the pieces to keep
them dust free. Be sure to allow plenty of
time for the alcohol to evaporate.

Gently dislodge the faceplate and the
rubber gaske t behind it. and remove the
spring. Set them aside for now.

Tbe quartz blank. about half an inch
square, rests between two very delicate
th in brass plates. One lower comer ofeach
brass plate is soldered to the holder pins.
Gently shake the quartz blank from the
holder onto your cloth work surface and
set the holder aside.

Caution: Hold the metal faceplate
finnly to the case while removing the
screws. Do n01 allow the internal spring TO

toss thef aceplate and crystal blank across
the room.'

This in strument is designed to
f un c t ion wit h c rys ta ls w hose fu nda­
me ntal fr equ enci e s lie be twe en I
an d 13 MHz. Some c rys tals s lig htly
ou tside th is range may o scillate . but
th is c an not be guaranteed .

A cry sta l wh ich shows no. o r very
low. act ivity is e ither bad , suspect.
or o utside the ran ge of th is tes ter.
Even if a cry sta l is m arked wi th on ly
a house nu m be r, in stea d o f its f re ­
q uenc y. it sho u ld be tes ted . It may
very we ll be a usefu l c rys ta l for you .

A s lu ggish cry sta l. o ne who se out ­
put level var ies o r wh ich w ill not
osc ill a te e very time it i s connected
to th is instrume nt. sho u ld be di s ­
c ard ed u nless it is i n an FT-24 3 crys­
tal holder. Thi s speci a l case wi ll b e
di scussed la ter.

Most crystals ma nu fac tured recently
are sealed in metal cans. Normall y
the se crystals a re quite active and
s table . altho ugh all c rystals age. caus­
ing them to osc illate a t a s lightly dif­
ferent freq ue ncy than when first
manufactured. If a crysta l (with in the
range of this tester) in a sealed metal
c an refuses (0 osci llate. d iscard it. Per­
haps the quartz blank is contam inated ,
o r cracked . or o ne o f the fine wires
soldered to the met allized surface of
the crysta l has been detac hed . Rough
hand li ng. incl udi ng s im p ly d rop pi ng
them on a hard su rface. ca n d es tro y
the se crysta ls.
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Ope rati o n is automati c. Set S 1 to
ON and connect a c ry s ta l with a fre ­
quency between ( and 13 M Hz be­
twee n J I and 12 o r in a para llel
soc ke t. Observe the rel a ti ve bright­
ne ss of DI in the s i mp le ve rs ion . or
the in dic a t ion o n mete r M I in the
del uxe version . Use the se ns it ivity
control R5 to keep the M I needle o n
the meter scale .

To measure the series resonant
frequency of the crysta l under test. co n­
nect the input of a frequency counter be­
tween 13 and ground and observe the
freq uency on the counter's readout.

C o m men ts

Operation

C4 . C 5. D2 a nd D3 should be
physically close to V I. All other
wi ri ng carr ies on ly DC voltages an d
c an be a ny reasonabl e Icng th .



/ Female Voice &; SowId Effeeu
/ Prograntmilble Counuy Tones
/ Programmable Codes and TImers

Computer Automalion Technology Inc.
4631 N.w: 31st Avenue. Suite 142
Fort Lauderdale. Florida 33309

Phone (305) 978-6171- Fax (407) 488-2894
http ://www.cataula.com

CAT-300 Controller Board $299.00 Wired and Tested

ICAT-300 Repeater Controller I

Fealurts Include:
/ Voia SyfllMsiur
/ (412) Word Vocabulary
/ T_ lw Voice Mnsages
.I'Two Voiu Iduuifiers
/ CW Identifier
/ Full Feature AUlOpDlCh
/ User Speed Dials
/ Emergency Speed Dials
/ Reverse Autopatch
/ DTMF Key Pad Test
/ DTMF Repeater Access
/ DTMF Repeau r Muting
/ (56) Conrrol Functions
/ Remou Control Switches
/ Hardware Logic Inputs
.I'DVR Comrouer Ready

Write or Call for a brochure describing the CA T-300 Controller,
including schemaitc, voice word list. and cosurotfuncttons.

Aaention Repealer Owners
Ftnalty Q repeater controller wilh a TJ voice synthesizer andfuu
f eature autopatch incredibly priced ot $299.00.

800-992-9943
FAX: 817-483-0931

65.280 Products

126 Manufacturers
All Orders Ship Same Day-"';;;;;~::

Call for your

FREE 324

page catalog

TODAYI

lICn'i" \ 'SM - V.l:S \ lWIln

- The occupation of performing work or funrtion!o
that benefit and contribu"" to the welfare of others.
~. see MOll5ef Electronics

_ Passive Compone nts _ S e micond uctors

_ Electromechanical _ Connectors/Cable

_ S urface Mount a nd Through Hole

ClftCLE .. ON READER SERVICE CARD
CIRCt.E 268 ON READER SERVICE CARD

About Surplus Crystals

Crystals can be, and are, ground to vert­
OUS tolerances. expressed in ppm (parts per
million; henz per megahertz). C lose toler­
ance crystals can be very expensive. Most
crystals on the surplus market have rela­
tively wide tolerances. Microprocessor
crystals, such as those sold surplus by many
mail order parts dealers, are usually ground

to a tolerance of ± 500 ppm-a half kilo­
hertz per megahertz. A crystal marked
"IOJXXXXXr can actually be anywhere be­
tween 9.995 and 10.005 MHz. The chances
are vel)' good that surplus crystals are
mostly those whose frequencies fall outside
even that wide tolerance. However, when
used in transmitters, local oscillators, pr0d­
uct detectors and BFOs, it is relatively
simple to adjust the crystal to the exact fre­
quency required. Most oscillator circuits
contain trimmer capacitors that allow the
exact oscillator frequency to be varied a
small amount on either side of the crystal's
resonant frequency. This process-ccalled

rubbering, warping. or trimming-a1Jows pre­
cise adjustmem of off-frequency crystals.

Crystals intended for use in an IF crystal lad­
der ftIter must be matched closely to each other
in frequency to maintain steep skirts, although
the exact frequency is relatively unimportanl
So an 8 MHz crystal filter might have all
8.o00ooo MHz crystals in it, but it is far more
likely that all crystals are somewhat below or
above 8 MHz. But this filter still functions ex­
actly as it was intended

Microprocessor crystals. al though marked
with their nominal frequency to six decimal
places. are manufactured specifically for use in
either their seriesor parallel mode of oscillation.
It is impossible to know which when you buy
such a crystal. It also makes absolutely 00 dif­
ference boc;!lIse you are going to use it in an en­

tirely different circuit than that for which it was
ground.

There is always a slight difference in oscilla­
tion frequencies between a crystal operating in
its series mode and the same crystal oscillating

in its parallel mode. Regardless of the
manufacturer's intent, you can use the crys­
tal in either type of circuit, or in a ftIter.

Depending upon the circumstances, some
circuits used by hams force the cry stal to os­
cillate in its series mode, while other circuits
force parallel mode oscillation. This instru­
ment allows crystals to oscillate only in their
series mode, at the fimdamental frequency to

which the quartz blank was ground. It is far
simpler and cheaper to build an insuumem
to checkcrystal activity ard frequency in the S4>

ries, ralher than in the parallel rroce. Crystals
used in the series mode, suchas in IFfilers and
certain types of crystal oscillators. will be reso­
nan( a the exact frequencies~ by this
instrument. When a crysal is used in a cin:uit
where it osciUatcs in its parnl1d noce, it will
prOO.Jce a very s1i~y different l'reqJmcy th:IJ.
th<t rreescred in its series mode. Usually. this
will make no difference. Where it may
be important. the crystal frequency can be
easily trimmed to an exact frequency. Fa
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PVC Goes Camping
Full-time RVers, take note!

James Bassett KA1FPpn
7420 Silve r Leaf Way
Las Vegas NV 89117

N
ow that summer has arrived. it's
time to gel out the camping
equipment. My list starts with:

QRP rig. CW key. mike. coax. some
wire. slinky...Did he :">3)' slinky? Did he
mean the Slinkyn l kids play with?

Yep. sure did . Seems the Slinky vcni­
cal fits into the camping box better than
the 25·foo l trap vertical or the poles
needed to hold up a dipole. The Stinky is
cost-effec tive; last lime I bought one it
was under $2.

Why a Slinky?

I cam p quite often at the Lake Mead
National Recreation Area. The total
number of trees is zero. meaning that
any antenna must be self-supporting .
The soil in the area varies from soft silt
to hard as cement. making it necessary
to de vise a method that will not req uire
that the ground conductivi ty be a factor.
The structure suppo rting the Slinky must

Photo A . The top guy ropes are tied to the
1I/'llt'r PVC cross before the al1lell lla is erected.
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be flexible, ligh tweight, stro ng. and easy
for o ne person to manage . With these re­
quirements in mind. I designed the
Slinky Vertical. A standard Slinky serves
as the main radiat ing element. and com­
mon PVC tubing provides the support
structure. The resulting ante nna is
quickly assembled. easily moved. and
can be stored in a very small space,

C onst r uction

The PVC is cut into sections that fit
into the bottom of my camping gear box.
This makes it easy to store and carry.
Other PVC piece s required include:
double females. tees. and crosses.
Precutting several pieces at home to
form the base saves time later at the
campsite. My versio n used a sq uare
base, but feel free to modify the dime n­
sions to fi t your particular application .
This system is assembled on the ground
and set uprigh t when completed, A
T-shaped PVC piece is required in the
cer uer of the base to control the bottom
of the vertical support. Two of the verti­
cal support pieces must have 1/4-inch
holes drilled thro ugh one or two inches
from the end , Two 6-inch by 1/4-inch
dowels inserted through the holes will
secure the Slinky to either end of Ihe
PVC mast. The remaining sections with
assoc iated female co nnectors arc as­
sembled to make the vertical support .
The PVC pieces with 1I4-inch holes in
them arc placed at the top and bottom of
the vertical support assembly.

Insert a dowel into the lower sectio n
of the support ; it can be held in place by
a rubber band. Place the Slinky over the
support. hooking a couple of coils over
the dowel. Put the other dowel in the up­
per support. then stretch the Slinky
along the full length of the PVC assem­
bly. hooking a couple of coils o ver the
upper dowel. Again. a rubber band can
he used to hold the dowel in place. Place

Photo fl. Entire station set III' {I/ home. prior
10 going ramping.

a PVC cross-shaped piece on the top. At­
tac h Iight.....eight guy lines to this tie
point. (Cau tion : Depending o n how tall

)'011 have made the support, ),ou may
ne ed g"y~' in th e middle to keep it from

bending . A PVC cross may be placed in
the midd le o f the verti cal support as a tic
point. Experiment at home before going
campi ng.)

Now thc tric ky part : Tic o ff two guys
loosely with enough slac k. to allow the
antenna to be placed upright. Stand the
structure up and tie o ff the third guy.
Now go 10 each guy ami adjust accord­
ingly. The antenna shown in the photos
is 13 feet tall and works well with just
top guys.

The Slinky will stretch taller; in that
case you will need to guy the st ructure in
the center, I' ve used it to 18 feet with
two sets o f guys, The length of the
Slinky if it' s stretched out is approxi-



mate ly 67.5 feet o f radiator, close
enough for a quarter wave on 80
meters . This configura tion is a high
Q design. To lower the Q and in­
crease the bandwidth, add a capaci ­
tance hat. You can use a short
vertical rod or a roun d piece of
metal for the hat. The vertical rod is
the easiest to use . Simply tape it to
the PVC and use a j um per from the
Slinky to the rod . If you plan on r un­
ning high power, the hat is requ ired.

If you camp where there is no
place to anchor the guys , yo u'll need
to improvise. I' ve used my spare
tire, tools, the camp ing box partially
filled with sand, a garbage bag with
sand, or whatever was handy. The
entire antenna s ys tem only weighs a
few pounds but your anchors should
be heavy eno ugh to ho ld it in place
if the wind picks up . Use your
imagination and have some ham ra­
dio fun .

On the air

Well, that took 15 minutes, so let's
ge t on the air. Gator clips were
preinstalled on the coax so connec t
the cente r lead to the Slinky, the
shield clip to the gro und wire, and
the other end of the ground wi re gets
thrown into the lake . When the lake
isn't available I j ust make a wide
circle around the base o f the an ­
tenna . Eithe r way, it radiates . You
may wan t to cut radial s for cach fre­
quency you will operate .

I've found most campgro unds
don't have enough room to string out
a standard set o f radial s. In thi s si tu­
ation , run coax in to the back of the
rig. Hook up the rig to the coax ,
power supply, CW key, and mike.
Turn o n the power s upply and the ra­
dio. Now the magic.. .check the
SWR...ouch! Sure is high ...unkey
the radio , run over to the base of the
antenna and move the clip on the
center lead up the Slinky...recheck
the SWR...ouch!. .. (s till high, but
better). Keep up this procedure until
the SWR is acceptable.

If you want to save the runn ing
back and forth, here are two sugges ­
tions: I ) Use a tuner and you are on
the ai r in minutes: or 2) Use one of
the antenna analyzers on the market.
It will tell you almost in stantly how

Photo C. The left clip is from center lead of
coax to Slinky; right clip is shield ofcoax 10

radial; II4-inch dowel holds Slinky in place.

far off frequency the antenna is and
makes the adjustments much easier
and faster. I've used both methods
and prefer the second .

Complete campsite statio n req ui re­
ments are listed in the sidcbar. Im­
p ortant: Know what kind of
con necto rs you need to make every­
thing wo rk tog ether before you leave
home! m

Minimum Requirements Cor a
Successful Ham Ca mping Trip:

Transceiver
CW keyer
Microphone
SlinkyTM
Power supply with cables to-attach

to the radio (match power supply to
the transceiver 's requirements)

Guy lines (heavy twine works)
Guy line anchors
PVC (approximately 20 feet ) with

necessary elbows, tees, and crosses
Coax with clips installed on one

end and proper connector on the other
to fit the radio

Scratch paper
Log
Pencil
Ground wire/radials
Spare fuses

Optional :
Tuner
Antenna analyzer
Headphones
Speaker
Tape
Metal plate or rod

Help is on the way for HF; cycle 23
sun activity have been spotted!
Were nearing the end of cycle 22
now and NOAA predicts it may end
in early '96. 22's rise took only 34
months! Of course, the KAM Plus
is the ideal TNC to put to work in
cycle 23! It has the best feature-price
combination. No other reasonably
prieed multi-mode operates simul­
taneously on HF and VHF at the
same time! With the KAM, you can
operate an HF mode on port I while
watching the DX cluster on VHF!
And the KAM Plus runs G-lDR
too, the newest and highly effective
HFmode.

Data Sheets From our
Website

To receive data quickly on our
TNCs, the KPC-3, KPC-961 2, or
KAM Plus. browse our INTER­
NET world wide web page. New to
the web? Then reach our page with
your browser b y clicking on

File. clicking on OPEN
L O C ATI O N . typi ng i n
http;//www.kantronics.com. and
hitting return. (Browser procedures
may vary.) If you need more info,
send us an e-mai l message; e-mail
forms are available at the site.
We' ve stored numerous application
articles at the site too, so check them
out or see •...vhat's new:'

tronics
1202 E 23. Lawrence. KS 66046
913-842-7745 fax 9 13-X--I2-203 1
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represent amateur radio at the WARe con­
ference at the lTV in Geneva?

Adventures like this are there if you keep
your eyes open. And ears . Even ham visits 10
the Caribbean can be a ball. It dcesn ' t cost
much 10 gel on the air from any of the islands
down there. And the local hams arc wond er­
fully friendly. Butthen you haven't bothered
10 send fo r my Caribbean Adventure hook
yet. Tsk. How about an inexpensive bed and
breakfast on Montserrat . complete with an
operating ham station and swimming pool?

Or the lime I heard that King Hussein lY 1
had gotten on the ai r. "1051 hams did nothing .
I cabled him and asked if he needed some
help with the pileups. A few days later I was
on my way to Jordan and an incredi ble
adventure.

So what's your excuse? Is it a lack of ini­
tiative? Laziness? No motivation? No deter­
mination? No guts? None of my adventures
would have happened if I hadn' t taken some
initiative. I find you can do almost anything
if you decide to and then stic k to it. That 's
how I took off nearly a hundred poun ds o f
lard which I' d bee n lugging around for many
years. And I' ve kept it o ff.

But, you know, I ge t discouraged. When I
preach adventure you head for the couch and
a ball game with a six-pack in hand, or for a
rag -chew about nothing on 75m. 1 try 10 ex­
plain how you and your family can live a
long, heal thy life and you get mad because
I'm not writing only about ham rad io . Sigh.

Maybe there is no way to moti vate the
grossly fat hams I see at hamfests to add
years to their lives, or to ge t the average
ham to even consider volunteering for an
adventure.

I remember the time I organized a ham
tour of Europe. 73 o f us visited London ,
Pari s, Geneva, Romc and Berlin, and we had
a fantastic time. We had ham parties in every
ci ty except Rome, but we did have an audi­
ence with the Pope thcre. And we pulled off
the whole tour for $550 a person, and that in­
cluded nice hotels, great parties, and all
flights. That was the normal rou nd-trip tour­
ist fare to Rome at the time, 10 give you
some perspective on how inexpensive it was.

You won' , bel ieve how cheap you can
travel unless you stan reading my two $8
travel books.

I wanted to pUI on another European tour,
hut the ARRL had proposed what they called
" Incentive Licensing" 10 the FCC and the
whole ham industry was being destroyed . It
was really tough on my upstart magazine
when 85% o f the ham radio stores ca rrying it
went broke and over 90% o f the manufactu r­
ers went out of business. Hams by the thou,
sands, in a panic over the proposed legisla­
tion, sold off their stati ons for anything they
could get for them, all in a couple of years.
The hobby has ne ver reall y recovered.

But even with the hobby in deep trou ble I
was having fun and adventure . I found a
house for sale high up on the highest moun­
tain in southern New Hampshire, just a few
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miles from my home. There I set up the
damdest VHF ham station. with four big
towers and huge antennas. On 2m I had 336
elements, fed by a kilowatt, and two kilo­
waus of audio for the A~I signal. Talk about
punch! My signal over the whole east coast
was legendary. I worked walkies down in
New Jersey, 250 miles away! Expensive? Of
course not. I swapped advertising for the
ham gear and towers , and had the help of $20
a week plus room and board college dro p-our
hams in setting up and operating it. We were
all living and worki ng in my 4D-room house,
with me cooking all the meals.

Now, let's talk abo ut what adventures
you've had so far. Adventure is right there,
waiting for you ,

Pioneering new communication modes is
an adventure too. As soon as I heard about
Jack Babkes W2GDG inventing narrow­
band H I. I modified a BC-459 exci ter and
was giving it a workout on the air. Now
fl'BPvI is mostly what we use on 2m and up.

I built an SSB rig and gOI on the air wi th 5
walls and a dipole antenna on 20m. My first
contact was with Australia ! And so it we nt
with RTfY, slow-scan, and repeaters. I was
the first ham on 6m in New York City. I
helped W2BFD put up the first repealer in
the east so all the RTTY gang could commu­
nicate . If you don' t think putting up a re­
peater antenna on lap of a New York sky­
scraper in a snowstorm in the middle of the
night is an adventure, then take a look at the
Municipal Building roof some time , It's cop­
per-clad and has a 300 slant. I had to hold
onlo the little pegs faste ning down the cop­
per plates to keep from being blown off the
roof. How about WOrking seven states on 10
GHz with a tenth-wan lill ie box for udvcn­
rure? Or talking to hams all aro und the world
via moonboun ce using the thousand -foot
dish at Arccibo?

Good grief, are you still j ust sitting there?
There isn't one thing I' ve done that others
couldn' t. It's just a matter o f initiative.

More Surplus Coming?

The FCC is considering "refarmlng" the
freq uencies below 512 MHz. By that they
mean narrowing the bandwidths permitted.
While the commercial compan ies providing
the communicat ions services will benefi t by
heing able to service twice as many users,
you can bet thai the users of those channe ls
will be fight ing the move since it' ll mean a
massive obsoleting of their equipment. Users
will have to gel new rigs to meet thc new
restrictions.

It was just such a move about 35 years ago
that obsoleted lens of thousands o f taxicab
radios and thei r communications systems,
when they went from 30 kHz wideband FM
to 15 kHz. It wa s this massive changeover
that sparked the amateur radio 2m FM: and
repeater revolution . The first repeaters were
on 30 kHz channels, starting at 146.64 MHz
and going on up 10 146.70 (which was an
RTIY channe l early in the game), 146.76,
146.82, 146.88, and 146.94, Thc 60 kHz
se paration allowed for the 30 kHz bandwidth

o f the users without too much interference
from the adjacent channels.

It wasn 't long before we had to go to
narrowband F~l, as pioneered hy W2GDG
back in 1946, He later formed Sonar Radio
to market the mode and made millions. That
allowed twice as many channels. And when
those fil led up we stalled using the 147-148
MHI. segment too. E ventually that filled up,
so we narrowed down our receivers even
more, doubling the number of channels
again. I won't ge t into a discussion on how
much we're using all of those channels. I
suspect that the goal for mos t hams is to have
one channel for every ham for his repeater,
and never mind that the re is no one left to
use it hut him .

If the FCC is successful in forcing the
commerci al users below 512 MHz to buy
new equ ipment, we're going to have a hall
with all that cheap surplus mobile equip­
ment. It's al so going to be a bonanza for the
equipment manufacture rs, generating bi l­
lions o f dollars in sales. Of co urse this is go­
ing to tend to raise our state and federal
taxes. because our blessed government is a
big user o r these frequ encies.

The dow nside is that with all this great,
cheap equipment, we may nor have any fre­
quencies left we can use it o n. But that's pretty
much up to you and whether you and your club
are interested enough to put up a fight.

The Internet

I recently pointed out thaI the Internet is
posing more and more competitio n to ham
radio. Now you can chat with peo ple almost
anywhere in the world without any worry
about QRM and propagation. And cellu lar
telephones have taken away most of the need
for our ham repeaters for emergencies,
making them largely an improved CB type
communications system for Tcchs.

Maybe what we need now is a special sec­
tion on the Internet just for hams. We should
set it up so it will provide the ability to make a
contact with people around the world only
....ben 20m propagation would normally permit
it We'd have a computer generate crosstalk.
fading, and other normal interference, to
provide realism. Contacts would be limited
to one minute, tops. Of course we 'd have
simu lated pileups on the rnre r countries.

For funher realism. we 'd charge IO¢ a
minute for a simulated Iu-wau signal, 20¢ a
minute for a 100-wall signal, and 40¢ a
minute for a kilowatt signal. A Cal ifornia
Kilowatt signal would cost a buck a minute,
and be we ll worth it ! How about t -wen
signals being free? Sure, why not '!

Thi s contest, like DXCC, could run 24
hours a day, 365 days a year. Hmm, if we fig­
ure that this would be restricted to 25 kHz of
the 20m hand, that would mean about five
channel s. Thi s would take Ilvc channels on
the Internet. No problem.

Wh en I spent some time working ox from
Afghanistan as YA lfI'SO I noticed that the
Big Signal US hams were in the re solid
every night. The plain old kilowatts with
triband bea ms came through about four
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that only takes a few minutes put of a whole
lifetime.

I do wish that there were more people who
would demand reasons for doing things and
not j ust meekly follo w along. head down,
sheep-like. do ing whatever someone else
tells them to. That's all it would take to clean
up the lousy government we've allowed to
build up. Can you point to one major social
problem in America that hasn't been caused
by the government you elected? And con­
tinue to re-elect? One? Hmm, let's see. what
time is Roseanne on tonight? And The
Simpsons?

Curt LeMay

I had a chance to ta lk wi th General
LeMay, the head of the Strategic Air Com­
mand (SAC). one time at a Sideband Dinner
in New York. Curt was blunt. And salty. Curt
ex plained the facts of life to me. and they' re
worth repeating now. lie explained that ama­
teur radio existed as a "service" <read:
hobby) fo r one reason and one f- reason
o nly: The military wanted it. There were two
reasons for our military suppon. Number
o ne, the military wanted to have a bunch of
frequencies available they could take o ver in
time of war that weren't cluttered up with the
much more difficult to move commerci al
and b roadcasting services. Number two.
in case of war they would need men with
technical know-how to install. operate , and
serv ice electronic equipment.

He was right. At least he was right during
the 1930s to I960s. As I' ve mentioned, when
WWII broke ou t 80% of the licensed hams

Continued on page 42

An item in a recent Fortune on how to cut
you r phone bill by 96% attracted Wily
Wayne 's attention. I' m not cheap, I'm just
thrifty (Never Squander Dollars). So I
looked into it. What VocalTec has is a soft­
ware package ($59) which allows computers
to send voice over the Intemet to anyone else
using the same software . It uses data com­
pacting and allows one- way ham-type com­
municating anywhere in the world via the
net. For $1 to $2 an hour vs . about a buck a
minute to talk with someone in Hong Kong!

Instead of brooding o ver this latest
Internet as sault into ham territory. I said to
myself, hey, how about using this curte to
narrow the bandwidth of our voice transmis­
sions? If I don't start hearing the sound of this
strange new data swapping on 20m soon, fol­
lowed by some enthusiastic articles submitted
to 73, I'm going to put you down as being lazy.
brain-dead, good-for-oothing. soap opera
watching. beer swilling couch potatoes.

The system is set up to use a 486 PC with
at leas t 8MB of RAM. Windows 3.1,
WinSock 1.1 14.4kb modem, and a Win­
dows-compatible sound card, microphone, and
speakers. VocalTec is at 157 Veterans Drive,
Northvale NJ 07467. 201-768-9400, Fax: 201­
761:1-8893. E-mail : info @vocaltee.com. Okay,
VocalTec. wbere's the Mac version? Drat!

P ioneering Opportunity

Is CW Dead?

Somehow l've managed. in some minds
0 ). to come across as a CW-basher. Piffle.
I' m a basher of the use of the code as the ma­
jor barrier to keep new hams away from the
IIF bands. As I've mentioned. probably too
many times, it was my code skill that saved
me and my submarine during WWII. I have
always championed the use o f C W as a fun
mode for hamming. It's great for OX con­
tacts where English is a barrier. And , fo r
those who are proficient, it's a great way to
communicate .

If the code hadn't been mandated by the
government I probably would have enjoyed
it. But I have a serious, probably genetic
problem. When someone forces me to do
something that doesn't make any sense to
me. I resent the hell out o f it, and I resist.
I' ve checked a couple of my past lives and.
sure enough, I was a troublemaker there too.
I had problems with my folks when I was
young. "Because we told you to," wasn't
enough of an answer when I asked why I
should do something. even when it meant a
spanking.

The Navy and I had some problems wi th
th is. They operate on this weird slave-type
system of they te ll you to do something and
you do it. It took me a while to adj ust the
Navy to my th inki ng. Well , ( didn't have
much success with the whole Navy. just with
those around me. Ask me and I'll do almost
anything. Tell me. and you can go to hell.

Anyway, let 's stop this stupid idea that
I' m a CW basher. I do th ink it's a good idea
for survival trainees to know the code, j ust in
case. It sure hel ped Scott O ' Grady get out of
Serb-held Bosnia when his plane was shot
down. But then he had to use voice to con­
finn his identity. You don't need to he a 35
wpm speed king for that , you just have to
have memorized the Morse alphabet. And

nights a week. The IOO-watters maybe one
night a week. The t u-wancrs maybe one
night a month. That wouldn't be di fficu lt to
program into a computer.

All you'd need is the bucks and the time,
and you'd have your 400 countries worked,
just like on amateur radio. Once I got a kilo­
watt and a good beam work ing up here in
New Hampshire I worked 100 countries in a
week, 200 in a month, and 300 in less than a
year. But then I had to take some time away
from operating to put out 73. With so many
hams retired, many should be able to easily
beat my record. I did once work 100 coun­
tries in a weekend on 20m phone, but that
was during a contest. I just wan ted to see if I
could do it.

With the FCC under pressure from Con­
gress to sell off as much of the spectrum as
possible. and with us having more spectrum
allocated than any other serv ice . we' d better
start making p lans for meeting the commu ni­
cations challenges o f the 2 1st century. But
without counting a whole lot on using radios.
Maybe we can at least keep the spiri t o f ama­
teur radio alive via the Internet. Will Dayton
have to hold yearly Interventions?
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j oin ed the mi litary, gi... ing our country a tre­
mendous technical edge o ver Japan and Ger­
many. And it was ou r elec tronic technology
thai won thai war. I was the re in the front
lines. so I know pe rsonall y what a difference
it made. We also donated our ham receivers
to help the govern ment. My SX-24 went to
war in Brazil with the OS S ' Rubber Devel­
opment Corporation. And I went on a sub­
marine. where I helped sink a lUI o f Japanese
ships.

Today we hams have almost nothing 10 o f­
fer the mili ta ry. Future wars will he high ­
tech , hut they' ll he short. It look us almost
two years after WW II started before we re­
all)"got going wuh effecti ve radar and sonar.
Heck. when I reponed aboard the Drum in
19-t3 we were Mill using a TRF receiver for
low ha nd reception ! Th at design was close to
20 years old by then.

Th e mili tary ha s no further need for our
ha m bands in emergenc ies. Ou r ham eq uip­
ment would be useless for them roo. And lll
bet not one ha m in a thousand could service
the lates t military electronic systems. Sure,
we could field several hun dred Morse Code
experts if an ene my bombed us back to the
sto ne age.

Th ey had quite an article on LeMay in the
Nett' Yorker. It wasn' t flattering. so I was just
as happy that they didn't menti on hi s bei ng a
ham operator tW6EZ V), or his part in the
promotion of SSB. According to the ar ticle
LeMay was ready, with or without pres iden­
tial authorization. to nuke Russia in a pre­
cmptive strike. I' ve wri tten in my past edi to­
rials ahout how A rt Collins WOCXX o f
Collins Radio. with the help o f Don Merto n
K2AAAtw2UOL. got the Air Force to make
SSB their standard for voice communica­
tions, heating out GE and John Costas K2EN
with his technicall y supe rio r double-side­
band system .

Help!

Hey. some o f you re tired old timers, whe n
it's too wet to play golf or the football game
has been canceled on TV. if you have some
art skills, maybe you could gi ve me a hand in
your spare l ime . I'd lik e to use more d raw­
ings, cartoons. and othe r ham -oriented art­
work in 73. I could even usc some he lp in
doi ng schematics. i f yo u' VI.' got a good so ft­
ware program for tha t. Bandel Lin n K8LAP
did my cartoons for years. but he smoked, so
he died in a nursing home. I met Bandel in
1950 , when I was work ing at WASP in
Sarasota (FL), where he did a talk show in­
terviewing famous people living in the urea.
For instance. I got to kn ow author McKinley
Cantor through Bandel.

The two of them had a great friendship,
with one alway!'> trying to outdo the other on
pract ical joke s. Lik e the time C antor bough t
a whole bunch o f used hooks for a qu arter
each. He stamped Bander s name and ad ­
dress in them. o fferi ng a reward for their re­
tu rn. He then left them all around the country
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in hotel rooms and stores where he was au­
tograph ing copies o f his hooks.

Let me know if you' ve managed to de­
vclop so me art skills , or at least can handl e
compute r-ge nerated schematics for me. I
want to make 73 more fun to read . Yes. o f
course 1"11 pay for the work. But not a whole
lot. Remembe r that l'\SD stand!'> for Never
Squander a Dollar.

Anten na Gestalt

How would you, once and for all , like to
actually understand how and wh y antennas
work? The basic theory isn' t complicated ,
once you go for the concept instead of be ing
buri ed in operat iona l detail s.

For instance. why do beam ant ennas ha ve
gain? Well. that's s imple. We have to have a
refere nce antenna to compare to a beam. so
we use a dipole, which is a piece of wire cut
10 one-half wavelength long at some de­
signed frequency. Now, if we're radiating
100 walls from an antenn a. that 100 watts is
going out in all d irectio ns. If we could have
an antenna that ac ted like a point source, our
100 .....aus would be spread out evenly in a
sphe re.

So, if we put a mirror under the point
source, reflecting back all o f the energy nor­
mally going down. we'd have our 100 wails
be ing d istributed through just half of a
sphere. so we 'd have twice as much energy
at any one point on the half-sphere. Thus. the
more we can focus the energy from the an­
tenna in one direction, horizontally or verti­
cally, the more gain we ' re go ing 10 ha ve in a
desi red direc tion.

For most of our antennas the earth (aka
ground) acts as a mi rror. It's a murky mirror,
sopping up some of the energy instead o f re­
flec ting it a ll . So we o ften try 10 help Big
Mutha do her re flec ting work with a ground
plane or. on the lo wer bands, a bunch o f
ground wires under the antenn a. The less en ­
ergy we spend heati ng the earth and re flect­
ing back into space, the more energy we'll
have available to ge t a s ignal ou t. An d in,
too. An tennas arc reciprocal devices. which
means they work j ust the same on sucking in
ene rgy a., transmitting it.

O n the lo wer ba nds we haw a series o f
ionized layers o f air a few miles up in the
(surprise') ionosphere. These are ion ized hy
being zapped by energy coming from the
sun. so the more sunspots Old Sol has , the
more stuff that erupts from its surface in so­
lar flares , and the more the earth gets hom­
herded by with ions. These layers also act as
foggy mirrors. The stronge r the ionization.
the be uer the refl ecting abili ty of the layers.

Th e high er we go in frequency, the higher
the laye r tha t will re fl ect our signa ls. Th is is
why we ha ve such a short range on 81hn, and
such a lon g range on 10m . The higher the
layer doi ng the re flecting, the further the stg­
nal is go ing to be reflected. And then we' re
helped by it bou ncing back and forth be­
tween the ionized lay er and the earth's re­
flection. giving us multiple bounces.

And this is why, du ring sunspot mini ­
mu ms. the higher layers don' t get enough

ions from the sun to re flect our signals. so
10 m dies, and even 20m is lou sy at night. As
soon as the sun's ion s sto p zapping the iono­
sphere, it starts to disperse, hence the differ­
ent propagation at night. The higher layers
dispe rse the easi est. so 10m fades out at
night, e ven in very high sun spot parts of the
l l -year cycle.

Once we get above the highest frequency
the se layers can reflec t, which we call the
Maxim um Usable Frequency (M UF), we' re
up in the V HF and UHF band s and antennas
are simpler to deal with .

On the lower bands you have two needs.
One is to be able to hear signals fro m all di­
rec tions when you want to . It 's nice to have a
cl ue as 10 what areas of the world the iono­
sphe re layers are favo ring . But then you
want to concentrate as much energy into the
one single direction as you can so you can be
heard . and can hear the chap you ' re try ing to
contact an d cut down on the signals from
other directions. This is tricky. You want to
concentrate your energy both hori zontall y in
as na rrow a beam as you can, and also verti­
cal ly, a iming it upward at an optimum angle
to bounce off the ionosphere. And that verti­
cal angle is alw ay s chang ing as the layers go
up and down, and di fferent layers come into
play at different hei ghts. The ideal DX an­
ten na would be steerablc both verti cally and
horizontall y. Well, that isn't difficult for the
UHF bands. where yo ur antennas are small.
A half-wave at 2m is about 38~ while at 20m
it's obviously te n times that. 32 feet. That 's
beyond what we can practically do with an
az-el rota tor. Azimuth (hori zontal). Elevate
(vertical). We use those mostly for our satel ­
li te communicat ions up on the VHF and
UHF bands, where we zap righ t th rough all
tho se ionosphere layers .

On e of the problems with thi s vert ical
angle deal is tha t an ante nna which works
great during the high sunspo t years because
it has a particularly low angle o f radiation. is
a dud when the sunspots are low and the
lower layers Icss io nized. For instance. the
W8J K "T wi n-Three" wire beam is a marvel
during the high suns pot part of the cycl e. It
ha s a very low angle of radiati on. I knocked
the socks o ff the Big Signal boy s with their
ya gi beams with this simple wire antenna.
lts j ust a couple of dipoles spaced 1/6th
wave apart . It's bidirectional horizontally.
and doesn ' t ha ve much more horizontal di­
rectivity than plain dipoles. But it had a very
narrow vertical angle. and ve ry low. The re­
sult was th at my signa l would be the fi rst
heard wh en the band was starting to open.
and the last to fade o ut. But while the band
was wide ope n, I was outdon e by the yagi
ant ennas.

So when everyone was working Europe ,
I'd call CQ the Middle East or the Indian
Ocean . When everyone was working the Pa­
cific Ocean and Japan, I'd be working far
into China. South Africa and th e Middle East
the long way around . I re member working
W5 1MW po rtable in Tsicntsi n. China , run­
ning a qu art e r wan (A :\1!) to mod ulated sig­
nal generator into a longwire antenna. He

Continued on page 45



An oldie but a goodie.

" The "J" is the best antenna for flatlanders, giving the most
distance to your transmitted signal."
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angle of radiation of about 0°_2°, The
other, more common, antennas give
much higher radiation angles; that may
be good for mountaintop elevated re­
pester sites but will shorten yOUT overall
fl atland transmitting distance. The 5/8­
wave whip has about a 4°_6° radiation
angle and the highest radiation angle
comes from the 1/4· wave whip that has
about 5°·1O°.1be 001" has approximately
3 dB of gain over a quarter-wave ground
plane antenna and 6 dB over an isotropic
(theoretical) antenna, The "J" can be
made from almost any material: copper
pipe, steel whips, and even 300 ohm TV
twin-lead .

Technically. the "J " antenna is an
end-fed half-wave antenna that uses a
quarter-wave matching stub. Old-timers
might call it an "end-fed Zepp," bent

Dale R. Kubichek N6JSX19
1305A South 13th Street

Manitowoc WI 54220

The "J" Antenna

I run 2 meters and 220 MHz in the car,
and I prefer a solid gutter mount over
magnetic mounts. A 5/8- or 1/4·wave

T
he "r antenna goes back many
years, long before I became a
ham. There arc a bunch of rea­

sons why yo u' re going to want to build
one of these beauts :

• It has a low, relatively straight-out
angle of radiation.
• No ground plane is required.
• You can usc it on several bands.
• It may have separate feeds for each
band.
• It' s very easy to make.
• It 's inexpensive to make .
• It's fine for mobile. marine. or home
use.

(The spacing 10 ca.n be ...maU .. 1/4", but the alU mp.' dlmensionl win ba afflICted.)
NOlE: The. same dimen.lon. are allO good lot monoband designa-.pecWlcaUy lor e»ppar pipe -J o

. ,
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90°. In actuality, the conductor is three­
quarters of a wave long and the remain­
ing section is a quarter-wave long.
The matching stub creates the tuned
hal f-wavele ng th a nte nna. Because
the matching section acts as the match­
ing transfonnerlbalun, the half-wave
radiator sees the lower quarter-wave

1.46 MHz 223.5 MHz .......
19,3" 12.6" 8,3"
38.5" 25.1 12.6
57.5" 37.5- 18.5"". 12.5- 0-

e- 2.25· ""•• 1.75" 125-

1.5-3" '.2" 0.75-1.5"

whip antenna on the gutter only has half
of the car's body to act as a ground
plane, but the "1" requires no vehicle
ground plane.

The 001" is the best ante nna for
Ilatlanders, giving the most di stance to
your transmitted signal . This is due to
the exceptionally low, to nearly nat.

Table J. Copper Pipe "}" Antenna Dimensions

ORCLE TT ON READER salVlCE CAR D



144 MHz
57.5 '

".
3.75"

Table 1. TV-Twin -r AlllellllQ Dimensions

matching section as an image o f a false
ground plane. In best terms, the "1" is a
balanced quarter-wave match ing stub
feeding an unbalanced hal f-wave load .
The fccdl ines to a "I "can be almost any­
thing (ladder line to coax). Through ex­
perimentation, 1 found RG-58/U coax to
he quite satisfactory.

The "1" an tcn na designs I have built
and tested arc:

220
37.5"
11.75
1.5"

bolt-head mak ing a clean, sturdy con­
struction. This el iminated the metal sup­
port bracket fabrication and made the
antenna more aerodynamically stable,
red ucing wind loading and stress o n the
vehicle mounting po int. I found the
other metal support bracket loosened
due to vibration and excessive wind
flexing o f the antenna.

"hidden transmitter antenna," and bu ild­
ing it is easy. You' ll need:

• 60" common TV twin-lead
• RG-58/U coax (multiples of od d 1/4
wa ve length)

• Coax connector (PL·259 or
BNC type for HTs)

• Soldering iron
• Paper hole punch

Sec Table- 2 for 144 and 220 MHz an­
tenna dimensions.

" The portable version call be rolled up into a coil and stored ill
your desk drawer, or even carried in your pocket. "

The 'T' antenna can be made of com­
mon 1/2" rigid copper pipe with copper
tees and 90 0 elbows. These copper parts,
plumbers' flux. so lder, and propane
torches can be obtained at most hard­
ware stores. Copper pipe is easy to sol­
der, which makes assembly a snap, and
these materials will withstand a lot of
abuse and weather.

Emergency portable "J" antenna

For a mobile 2m "J:' 1 used a Radio
Shackt-' 102" CB whip and c ut it down
to size. The whip comes with a 3/8" x 24
mounting boll attached to the botto m o f
the whip that fits nicely into most Radio
Shack (gutter, ball. or mirror) mounting
clamps. I made the plastic insulators and
metal support brackets. I dr illed the elec­
trical split-bolt connectors to slide on the
whip and give mobility to the coax
attachme nt for adj usting VSWR.

I' ve modified my initia l 102 " CB
whip "1" antenna design even furthe r by
welding an "L"-shaped 10 gauge bent
metal rod matching sectio n only about
o ne inch away from the whip. The bot­
tom of the "L" was welded to the whip

A copper pipe monoband "J" is the ba­
sic foundat ion for my extended three-el­
e ment "1" beam design. This beam can
be made from any monoband "J" design .
See Table J. My extended three-clement
design gives nearly as good a perfor­
mance and ga in (about 6 dB) as a fo ur­
element anten na. The matching clement
can be as close to the radiating clement
as pract ical (hut any variance in this di­
mension will directly affect the coax

..J" beam a ntenna

Install tap-offs at the indicated points
and trim the matching e lement in small
increments until you have the best SWR.
Be sure to add a little length to the
matching cleme nt if you' re going to
tweak the S WR. I have placed a TV­
Twin "1" inside PVC plastic tubing for
weathe rproofing and making a rigged
antenna. Paint the tubing black, pUI a
hook o n the top, and yo u have an invis­
ible nighttime antenna. (The PVC tube
will interact with the "J" so special tun­
ing is required.)

Sp ecial nOle: Since 1984 , when I be­
ga n pushi ng the "1" an tenna design in
ALL USA packet articles. I have seen
ma ny p ublished articles covering the
Tv-Twin-lead ''1'' with many d ifferent
antenna d imensions. What I' ve been
able to d iscover is that the length of the
coax attached to the Tv-Twin-lead "I"
directl y affects the dimensions and per­
form ance of the "1" anten na. However,
using a bazooka balu n (i.c., tuned RP
coax shield choke) at the feed point of
the coax seems to nullify the variable
effects of random lengths of coax .

6.S"
4.'"
6 .5 "

A3<I MIU
12 .3"
13.6"

6.6"
4.0"
6.3"

""'''''''12.0-
13.2"

Thi s ante nna can be rolled up into a
coil and stored in yo ur desk drawer or
even carried in your pocket. With a rub­
ber band , paper clip. or thumbtack, the
-r: an ten na can be suspended anywhere .
This antenna makes a fantastic sneaky

On the three "1" antenna combo, I
too k the matching elements and placed
them 1200 from one another. This ap­
pears to he lp eliminate crossband RF de­
sens itizing. Tune the +to section first
and then the 220 section with the 440
section d isconnected, and so on. The ri­
gidity o f the copper pipe means that in­
sulators be tween the matching stubs will

not be required to keep the elements
equid istant. Use silicone on the antenna
feed points and coax for weather protec­
tion. Afte r building this triband "J" an­
ten na, o ne apartment-restricted ham
took thi s design. added a co pper pipe
stand to the base of the combo antenna.
and made it a hat/coat rack in the corner
of his apartment. He ran the three coax
cables along the mop boards to his ham
desk , and he claims the antennas still
work well even with a few coats hanging
from the "J" eleme nts. See Tab le 1 for
measureme nts.

Triba nd cop per pipe "J " antenna

13 ,2"
7.9"
12.6"

220 M",
23.9"
26.S"

20.1"
12.25"
19.25"

144 MHz
36.5"
40.4"

DirectOf lement
Ref lector Element
Director S acin
Reflector ci

oler - 112 Wave

Table 3. "J" Beam Antt'llllQ Dimensions
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Modified C B whip "J " antenna

• 3/,r , IIr, & 3/8" copper pipe
• 144 & 220 MHz combo
• 144, 220 , & 440 MHz co mbo
• 2m modified CB whip gutter mount
• 2m & 220 TV twin-lead 300 ohm
• 144 MH z monoband
• 220 M Hz monohand
• 430 MHz Beaco n/ATV monoband



Other interesting designs are:
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A8-155 MASTlIT witheight self-stxltino 66"Lx1.6· dia
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said I was the only one on the band he could
hear.

Twin-Threes got to be fa irly popular dur­
ing the high sunspot part of the cycles. and
then died when the spots d ied down. By the
next cycle they'd all been replaced by higher
angle radiators, so eventually the Twin­
Three has been lost in history. You don't
even see it in the antenna books any morc.

Ham Myths

An editorial in Florida Skip decried the
decrease in technical competence brought o n
by the o pening o f the gates to no-coders,
who the author. John Weatherly AB4ET.
claims are flooding o ur bands. Alas, John.
not having been licensed for long, has no
way o f comparing today's hams with those
of yore. Having been there in yore. I know
all about the vaunted technical competence
of that era.

What a bunch of mitigated crap. The hams
of the 1930s didn't know squat. They built
their transmitters by copying art icles in QST
and Radio. Sure, back in the 1920s hams
built their own receivers . But as soon as the
first commercially made receiver hit the
market they all stopped building and bought
them. They had to build their own transmit­
ters up until WWII because there no com­
mercially made transmitters. Well, hardl y
any. Yes, Nat ional made a National 600 in
1939, but it was $600 and ran 600 watts. And
that's like about $12.000 in rodey' s
dollarettes. It was a nice rig , with 1000Hs in
the final . Thordarson power and modulation
transformers. Nothing but the best. hut not
exactly what the average 6L6-using ham was
looking for.

T he big rig of the late 1930s was the QSL­
Special, 6L6Gs on a chassis the size of a
QSL card. with plat es running red hot with
the key down.

When I got inte rested in hamming I was a
14-yearold kid , so I marked a map of Brook­
lyn with the location of every ham in the
Callbook and I set about visiting as many o f
them as I could, zipping around the borough
on roller skates. I listened on 160 and vis­
ited. I listened on 4Om. 10m. There wasn't
much doing above 10m. which was the mi­
crowaves of the day. I visited around a hun­
dred hams and talked with them.

Here's a report on what r found in 1937-8.
I fou nd one ham who had built his own re­
ceiver. One. The rest had built the ir transmit­
ters. but they had little understanding of
what was going on in them. After they fin­
ished bui lding their rig many of them had to
bring it over to Cy W2IXY to see ifhe could
make it work. His mai n piece of test equip­
ment was a neon bulb .

So let's not perpetuate the myth of ham tech­
nical competence of yore, using it to try and
make newcomers feel guilty and inferior.

The flood of war surpl us in 1946 did more
to help build ham competence than anything

Conttnued on page 69
Vertical" by

III

Antenna" by

Antenna" by• "220 Super I-Pole
KA0NAN. May 1996.
• "440 Super f .Pole
KA0NAN. April 1996.
• "Simple f -'Iypc 10m
W6JOJ, September 1995.

• "Copper Cactus j-potc'' by KE7AX,
February 1992.
• "Copper Dual-Band Super j -poje An­
tenna" by KA0NAN. April 1993.

taps.) The antenna offers good directiv­
ity and the potential for some interesting
mechanical methods of changing beam
bearings. Remove the pins from the
PVC, and the beam makes a great rotat­
ing hidden transmitter antenna. I have
rigged this beam for a constant (2 rpm)
slow rotation (using a 12 VDC wi nd­
shield wiper motor), making the signal
bounce and scatter all over the hill s. I
used a glass marble for a mock bearing
between the top of the radiating element
and the PVC end cap.

Since moving from my California
home in 1993, I' ve been livi ng in an
apartme nt, unable to use outside an­
tennas. I use "1"s for all my VHF/
UHF/packet operations inside the
apartment. Placi ng the antennas in the
comers of the living room, hanging the
"J'ts from c urtai n rods (behind c ur­
tains), or using a TV-Twi n "J"
thumbtacked to the roof of the pat io
room allows good ha m communica­
t ions, and I can keep my PTM packet
mini-BBS station (in Man itowoc , Wis­
consin) on the air. T he "1" an tenna of­
fers the foundation for stealth
antennas; by placing the antenna in
PVC. with a little paint and an angled
mo unting box, the an tenna can look
like a gas/sewer breather pipe on the
roof of an apartme nt or CCR restric ted
house. J have found the 3/4" copper
pipe "J" to have a broader bandwidth,
and it's extremely sturdy, making it a
good high-wind area antenna whe n
solid coax attachmen ts are ensured. A
coat of polyurethane will keep the an­
tenna bright for years.

Otbcr good "J" antenna designs that
have been published in 73 Amateur
Radio Today in recent years (in my opin­
ion, the best "J" designs, offering the
greatest potential, are the 2m & 440
dual-banders):
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Automatic Voltage Controller
J . Frank Brumbaugh KB4ZGC

PO Box 30, C/O Defendini
Salinas PR 0075 1-0030

D
id something blow up in yo ur
regulated power supply and
suddenly feed 25 or 30 volts

in to your expensive solid-s tate trans­
cciver? Did you ever damage a storage
battery by draining it comp letely? Here
is a simple circ uit that will cost o nly
about five dollars to build. and will pre ­
vent damage to yo ur equipment should
your DC source voltage vary outs ide
sa fe limits . The limits arc defined usu­
ally as being +11 .2 and +15 vo lts DC for
most solid-state ham equipment.

This circuit can he thought of as a tire­
less "robot" that continuously monitors the
OC voltage level of the power source tor
the ham station. whether storage batteries
or regulated power supply. Because solid­
state equipment can he damaged by excess
voltage, and may not function properly
when the supply voltage is too low. this
"robot" will remove the OC voltage from
the station equipment immediately shou ld
the voltage vary outside safe limits . At the
su mo time. it wil l alert the operator with a
red LED. and a hell or piezo warning. if
incl uded as an option. Thus. repairs and

adjustments can be made immed iately to
bring the DC vo ltage back to safe levels.
At that time this "robot' reconnects the
DC voltage to the station equipment and
indicates that all is well by turning off
the red LED and the optional audible
alarm and by illuminating a green LED.
Operation is entirely automatic . Voltage
limits are establi shed by the circuit.
Setting two trirnpots for each voltage
limit establishes calibration fo r normal
operation. as j ust described .

Theory or operation

Refer to schematic diagram Fig. 1 for
the following discuss ion. Station DC volt­
age. a nominal +1 3.8 VOC. is fed through
normall y closed contacts of re lay K2.
This voltage also provides power fo r the
protective circuit illustrated. T he voltage
appears across R I and R2, 10k trimpcts.
the wipers of which are se t to exactly
midrange. measuring a nominal +6.9
voc. As the station OC varies between
+11.2 and +15 vo lts . the voltage at the
wipers will va ry from +5 .6 to +7 .5 VDC.

Zener diode 02 controls. the high volt­
age limit of + 15 VDC. R5 and zener di­
ode D4 controls the low voltage limit o f
+ 11.2 VDC.

High voltage li.mit control

A voltage is fed fro m the wiper o f R I
directl y to the base of Q I. which is he ld
cut off by the 7.5 volt zcncr diode 0 2
from the em itte r to ground . T hus, relay
K I is not e nergized . and its normally
open contacts prevent relay K2 from be­
ing energized. thus allowing statio n DC
current to now throu gh K2's normally
closed contacts to the station eq uipment.
However. should the station DC voltage
rise to or above +15 vo lts. the voltage at

the base of Q I also rises to o r above
+7.5 vo lts , causing Q 1 to go in to con­
ductio n. e nerg izing K I , its collector
load , whose normally ope n contacts
cl ose , energizing K2, whose normall y
c losed contac ts ope n. removi ng the
voltage fro m the sta tio n equ ipment.
While the s ta t io n DC voltage is be­
tween normal limits, the green LED D6

Kl

i '

; .,L, i:
K2:::=±=:r: V+ (To equipment)

D5 f V+ (In from supply)Rl
10K

c~ D2
7.5V

> R5
lK

Y1 Audible' R4
y,-I Alarm lK

$ ,
1.,.
D4

5.6V ~
- - - - - ---

R2
10K

Fig, 1. Automa tic Volwge Controller

46 73 Amateur Radio Today • August 1996



will be ill uminated, being powered
through normally closed contacts of re­
lay K2 . When the vo ltage exceeds the
high limit of + 15 volts as described
above. and relay K2 is energized . it re­
moves voltage from the sta tio n equi p­
ment. the green LED D6. and app lies
po wer to red LED D7, and the audible
bell or piezc alert . Y I, thus warning the
o pera tor o f a power malfunction .

Low voltage limit control

A voltage is appl ied from the wiper o f
R2 to the cathode of zencr diode 04
which conduct.... caus ing Q2 to saturate.
The collector of Q2 is connected directly
to the base of Q3. which is cut off. Relay
K3 is the collec tor load for Q3. and thus
is not energized . Should the voltage fall
to or be low +11.2 YDC, zener diod e 0 4
ceases to conduct, cutting off Q2 which
causes Q3 to conduct. energiz ing K3. K3
app lies operating vo ltage through its
now closed. normally open. contacts to
the coil o f relay K2. which operates.
opening its normally closed contacts . re­
moving vo ltage from 06, the sta tion
equipment. and applying power to red
LED D7, and the audible alert.

As described above, while station
voltage is within the normal range. the
green LEO D6 remains illuminated .
However, whe n the vo ltage falls o uts ide
the limits and relay K2 remo ves po wer
from the sta tion eq uipment and green
LED 0 6. the normally open contacts of
K2 apply power to red LED 0 7 and the
optional audible alarm. Capacitor C I
damps relay chatter whe n the supp ly
voltage is at either limit.

Construct ion

T his instrument should be construc ted
in a meta l or plastic case, with the LEOs
o n the panel where they will be easily
seen by the operator. The optional piezo
alert or 12-volt bell can be placed any­
where convenient. The toggle switch
sho wn in Fig. 1 sho uld he included if an
audible alarm is used, to cut it on until
repairs can be made.

Re lay K I (high vo ltage detector) is
actually a SPOT &.'1011 re lay wi th a 220­
o hm coil. with o nly the nonnally open
contacts UM.'d . Just abo ut any 6-'1011 re­
lay could be used, but I recommend this
o ne for its characteristics and price . (All
Elec tronics, PO Box 567, Van Nuys C A
9 1408-0567. Cat. No. RSO-6V. $ 1.00.)

It is rated for 4 .3 to 14 YDC. and where I
used it in the c ircuit, the 4 .3-V pull-in
is important because o f its rapidly
o perating lO energize K2 and removing
ove r-voltage.

Re lay K2 (main power cut-o ff) is a 12
volt re la y. and S POT is required . T he
contact rating will be governed by the
maximum c urrent your transceiver
draws from its power source. Of course,
dc uble- . triplc-. or q uadruple-pole relays
can be used by strapp ing the contacts
together to inc rease c urrent carrying
capaci ty.

Relay K3 (low voltage detector) ha s
very little work [0 do . and can be any
small 12-volt SPST N.O. re lay. or an
SPOT us ing only the normally open con­
tacts . Any o f the transi stors listed in the
parts list can be used. All of these will
to lera te up to 6 vol ts between base and
emitter. and a couple are rated for 7
vults.

Internal wiring can he any small
hookup wi re . Only the lead s from your
power supply to K2. and the lead from
K2 to your sta tion equipment must be
commensurate wi th the current they
carry, and the round -tri p distance they
traverse. The lead to station ground car­
ries very little currem. C heck all wiring
and connections against the schematic.
Be certain!

Calihration

Adj ust R I and R5 to about the center
of their rota tion limi ts. Apply a DC volt­
age variable between at least 11.2 and 15
YDC between the to p of R I and ground .
Set this voltage to 13 .8 VOC. The green
LED should illumina te. If it docs not.
adjust R I wiper towards ground. and/or
R5 wiper to wards the positive end .
Wh en the green LED is illuminated,
fo llow the d irec tions below to set the
desired voltage limits .

• H igh VohaRe Limit
Set the variable OC vol tage to 15 YOC.

or the voltage you choose as high voltage
limit. Use a DMM if at all possible for the
greatest accuracy. Adj ust R I until the
green LEO goess out and the red LED illu­
minates. Sci this point accurately to where
the red LED just illuminates.

• Low Voltage L im it
Set the variable DC vo ltage source to

11 .2 VDC or whateve r vo ltage you
choose as your low voltage limit. If the

green LEO is illumi nated, adjust R5 un­
til it just goes OUl and the red LED illu­
mi nates. If the red LED is illuminated.
adj ust R5 umil it goes out. then care fully
adj ust R5 un til the red LED illuminates.

Operation

Operation is e ntirely automatic, with
automatic rese t. Adjustments, othe r
than the initial cal ibration described
above. arc ne ither necessary nor pes­
sible. This is as id iot-proo f as it was
possible to design it.

Conclusion

This is a junk box project for most
hams. and whatever isn ' t in the j unk box
can usually be found at bamtcsts and Radio
Shacktv. or from other hams and the many
mail-order parts suppliers. A piece of
pcrfboard or a small universal board such as
the Radio Shack 276-150 can be used to
mount the small parts. including Kl and K3.
most likely, But mount it in ametal or plastic

enclosure to make certain nothing metallic
can fall across any relay contacts.

With this tire less "robot" guard ing
yo ur expensive solid-sta te equipment
from dangerous and expensi ve voltage
excursions. you are also protecting your
walle t fro m unnecessary and easily
avoidable expenditures. m

Parts List

C l 25~F 50V e lectrolytic
D I. OJ. D51N9 14 . IN4148
02 7.5V zener
D4 5 .6Y zener
06 Green LE O
0 7 Red LEO
K I 6V SPST N.D. 22011 coi l

(sec text)
K2 12V SPDT. heavy contacts

(sec text)
K3 12Y SPST N.D. relay
QI. Q2. Q3 NPN 2N2 102. 2N22 18A,

2N22 19A, 2N39Ol, 2N4401,
2N5320 (sec text)

RI , R2 10 x n trimpor
IU. R4 I KU 1/4 W 5%
R5 62011. 1/4 W. 5%
S I SPST toggle or slide switch

(optional)
Y 1 Piczo alert. 12V bell , e tc .

(opt ional)
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Receiver RF Preamp
There is a way to improve that old receiver's performance.

Roland Burgan KB8XI
RR 1, Box 43

Hancock MI 49930

Fig 1(a ) - MF/ HF Rcvr. RF Amp

Construction

mcnt. Early tube-type receivers used
filamen t voltages o r 6.3 and 12.6 VAC.
but had no low voltage DC power sup­
plies. Figs. Ih and Ic show how to "bor­
ro w" a little of the filament milage,
which is rectified and regulated to pro­
vide filtered 12 VDC for the preamp. In
the 6.3 VAC version, diodes 0 2 and 0 3
act as a simple voltage doubler to s tep
the input voltage up to approximately 15
V DC.

While the 220 IlF ca ps used for the
vol tage doubler arc sufflc icnr for the
load presented by this pream p, they will
not provide the +15 VOC to the input o f
the regulator at more than about a 25 mA
load. If other circuits will be used with
these DC power sources. then the 220
IlF caps should he increased accord ­
ingly. (2200 IlF will pro vide about 65
rnA reg ula ted output) .

In my installations. I make up two
separate PCBs. one for the preamp. and
another for the power circuit, to make
better use o f internal mounting space .
The preamp should he mounted as close
to the antenna input as feasible. Con­
structio n is not critical. and point-to­
point cons truction may be used. Most
preamp mountings will require nothing
more than a right angle cl ip, whi le the
power board:"> can usually be mounted to
a back panel with standoffs. All other
parts are standard values. but electro­
lytic caps sho uld be rated at 35W VOc.
Please note that the collector of QI is
also inte rnally connected to the metal
external case .

The author may be cont ac ted
by mail (e nclose an SASE) at the
addre ss above. o r via E-mail at :
rburgan@grfn.org .

•9 t o 14 vee

, See Text

01 • NTEl23

All Caps In MFD

F,g. 1(c )- 6 3vac Power

internal norse figures. The parts are
readily available, and it can be built fo r
less than $1 0.

The elrcult

The RF broadband preamplifie r (Fig,
la) makes usc of an NPN VHF transis­
tor, NTE 123, as an untuned broadband
(0 .5 MHz to 30 MHz) RF amplifier. In­
put impedance is 50 ohms, allowing us­
age for all receiver inputs. and the unit
has a 600 ohm output to match virtually
a ll RF input circuits. The preamp deli v­
ers 30 dB of gain at 10 MHz. with a
noise factor below I dB.

Power for the preamp may be obtained
from a variety o f sources. The assembly
requires from 9 to 14 VDC and draws
~ rnA of current. This makes it ideal for
use in battery-operated portable eq uip-

C3,

R'
'" 7K

•

R'
' 201<

OJ ""'fL, ' --,, '-----eo> 10 original ant enna ccr oecucn

3JI) 1 C,
R3 1

- ....

C6'

01 In "--, 0 "
... 1 U1
~ , .
• _, ~ C5

""~

U1 , U2" 7812

~-: : ci

- ~ , (iJr-l~
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, ~ :
Origina l I
Radio "'_~

Fig 1(b)- 12 6va c Powe r
Fig. l a) MF/HF receiver RF amp; b) 12.6 VA C power; c) 6.3 VAC power:
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H
ave you ever wished thai you
could improve the performance
of that older receiver you have

silting on the shelf. but couldn' t find an
easy way to do it? Over the years. many
of us have looked into various ways of
improving vintage recei ver perfor­
mance. but improving one aspect often
came at the expense of introducing other
problems. And as solid-state devices
came along. we discovered that low
voltage DC wasn' t generally available in
the tube-type eq uipment. o ften putting
the fi nal damper on the project.

But there is a way to improve perfor­
mance. The circui t described here IS

simple. small. and can easily be acccm­
modated in most receivers. It will pro­
vide 30 dB of broadband RF gain to the
receiver's fro nt end, at extremely low



Parts List
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RI
R2
R3
C I.C2.C3
C4
C5. C7, C8
C6 C9,
QI
VI. V2

120k. 1/8W Mouser; Radio Shack
4.7k. 118W Mouser; Radio Shack
330k. 1/8W Mouser. Radio Shack
0.1 ~. SOV Mouser. Radio Shack
22 IlF. 3SV Mouser. Radio Shack
220 1lF. 35V Mouser, Radio Shack
I IlF. 35V Mouser. Radio Shack
NTE 123 (NPN transistor) Mouser
7812 (1.5A Pos. 12V reg.) MOUSCf. RadiOSh:Jck

L- FlI

Code Tapes
73TO'i (;..".,;" S " ...., rod<u pr ThIS I-qJJvnng
• !aka J'OU thmugb Ih< :!6 IIWn. 10 ...m:n
IIld~~~...... fI'3L'la
e-ay ...."hhe ..3)". ~\lS

'7JTU6 l1ot~, "'l-rod< '- TIm ii dle
~ • lor doo:c ""'" ..........:I ... S "'tm
..........., ee • b !he N<M<t .....
Tcc:-.iIII hccnseo. ~ "'d of .... .:JIiol
lo..-of lnlI:, Ow _ Ii "'tm aol
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......-. eumnT ...tIo ..... ....., ,.,. plain
1anf:uq:e0000.{JII/y IJ pa- S,1 ,9:'i
7rt"1O c.....---. :zo. "1"" t1Q lapr Q) kr
lh:.xtrac~1Km!e. U .9:'i
~.\Iibd ~"'15 + .............. Ia~, i:'i.95

CA 9 1350. or tel ephone 805 ·
296 ·7180.

The Instruc to rs ' Forum is
a lwa ys informative and fu n to
att end. Why not pla n to at tend
ne xt ye ar? II

_ 800-274-7373 Of 6O}-\l:!4~8. FAX
6Ol-9:!4 -1I613. or .... otdtr ,...... OIl patte 81
k>r onknnl i" fornw_ _

Books for
Beginners

l AH4354 BE1:iJl'K...·~ Ih,,,dhool!. of
AmH I,,,, r Radio hyCtay I"''''-T W51l'V. 395
I~~'CS , Wonderful bnul r.. fO.'WCOIllCf5. II is
ba.<;jc and "ell illuslratOO. E\'l:fl if )OO have all
the {)ll..". ham haoJbocoli.. y,..·U Slill lin:l lhis
( 'fie wdul, S12.00
W5G\l,'NV :'Iio-Code \idtu, M......aL Plu1."k_by Gad<n Weot t.earn IKJw ..he .t
ham r.Do 'V'"ICI" 129,95
W5t3\\"NC Ttd. litian (.,.,.. I.n.­
~bnooaI: J"rinw So-Codr--by (mu. \\'esI
1bD I><d CO"ft'!o~ )W nted 10
ba:a,a: .t TtdUci.tn C\N Ham. Every
qtaCion ;nI.~ m the~ ..
...... in 1Ilis one 1><"• . itt Foxm 610
JWk*IL S9.95
XTAL-I 1lJe C.,-.tat Sd IWd..... by Phil
AIllnoo WOXl, W;.. 10-' gi' ,< .t kid an
neiting~? Or lILlyhe )'OJI't1f-' CI)"SL3I
la, "., alive 31-.:1 fill. Here·s a ""hole book
pa..ked ""ith cry<tal oo:t cm:uI1S thaI anyooe
can build. N<J\V start saving lh<-..e ,>atrrral
b" , e'i. nkay? 133 pages, $10.95

success o f th e ch ild re n 's
group.

Bob Heil K9EID. one of my
favori te pro fe sso r-s peak ers.
wowed the audie nce with his
an te nna th eo ry demon str a­
t io ns . He used two microphones
to de monstrate phasing. a long
with a d ra ma t ic fl ashl igh t ­
phasing demo. Bob is the re­
c i p ient of ma ny award s
i ncl uding the 1982 " Ham of
The Ye ar" award and the Pio-

ncer Awa rd fo r hi s ground ­
break ing work as a sound sys­
tems developer and engineer
for such maj or groups as The
Wh o , Peter Frampt o n. T he
Doob ie Brot hers , and ma ny
more .

Bob is so enthusiastic about
the rol e o f teachers in ama teur
radio , it's a lways a pleasure to
have him as a gues t speaker.

B i ll Pa s te rna k WA 6 ITf.
who is the author of hundred s
of technical art icl es, and was
the 19 89 " Ham of The Yea r,"
spoke about wh y he crea ted
the " Young Ham of The Year"
award. He felt it was important
to honor youngsters who we re
ac tive ly co ntri buti ng to the
hobby. Bill spoke about the
qua lifications for nomi nation
and how to get an officia l en­
tr y form . Fo r more d e tai l s
about th is contes t. co ntac t Bill
at 28 197 Robins Avc., Saugu s
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"Ellie and Al Severs01 WB1PRZ spoke about
how to have successful fund-raisers.",

fo r Rosalie or anyone else in
he r departme nt for assi stan ce
i n ge ll i ng a ra d io prog ra m
start ed .

Next to speak was Ell ie Van
Wink le N0QCX. from Boul­
der. Colorado. Elli e is a retired
kindergarten teacher whom I
met fo ur years ago at Dayton .
We bonded insta nt ly, and have
had great success workin g to­
gether for the Dayton Yo uth
Forum . She and her husband.

Rip NV0M, created the BAR e
11. club fo r youn gsters inte r­
ested in ham radio. This group
is one of the most successful
yout h groups in the count ry.

Ell ie an d AI Se ve rs o n
W8 2PRZ spoke about how to
ha v·e successfu l fund-ra ise rs ,
an import ant i ssu e to an y
growi ng cl ub that need s to
suppo rt its members in di ffe r­
ent activities . Since BARe Jr .
sent four children to part ici ­
pate in my Yout h Forum this
year at Dayton . they really had
to get we ll organized in their
fun d-rai s ing e ffo rts. Besides
having swap tables. raffl ing a
donated bicycle . and soliciting
donati on s. BARe Jr. a lso re ­
ceived a donation of frequent
flyer miles, which he lped de­
fray th e airfa re . It was appar­
ent to a il in attendance that the
ded ic ation of the parent club,
BARC. is a major factor in the

Carole Perry WB2MGP
Media Menlors Inc.
P.O. Box 131646
Staten Island NY 10313-0006

Th e Dayton Hamvemlon is
an event I look fo rward to a il
year rou nd. This yea r I was
particu la rly exci ted ah c u t

mod erating the Instruc to rs '
Forum on Fr iday afternoon . I
had PU( toget her an impressive
group o f ta lent ed s pe ake rs,
and I coul dn ' t wai t to meet
with the m. Besides bein g ex­
perts in (heir own areas. they
arc all high on my li st of great
folks I look fo rward to see ing.

At thi s yearly forum we at­
tempt 10 pre sent a varie ty o f
ideas , suggestions, and pro ven
techn iques to share with other
te ac her s . Bo th class room
teach ers and instructors in li ­
censi ng classes can really get
some good practica l ideas at
thi s wo rkshop.

First I in troduced Rosalie
White WA ISTD. head of the
Educat ional Activities Depart­
ment at the ARRL. She pre­
sented an ov e rv iew o f the
package o f ma teria ls (hal the
Le agu e h a s to o ffe r the
teacher. I've pe rsonally used
so many o f the great lessons,
charts . guides. ere .. from this
package of materials that I can
vouc h fo r thei r excellence.
There is a wealth of informa­
tion about amateu r radio o ut
the re. The ARRL Ed ucat io n
Departm ent is a good place to
begin ga the ring you r data. Ask

Dayton HamVentlon '96



HAM TO HAM
Your Input Welcome Here

The right packet path

" Rail-Zip penetrate s to prod uce
a clean metal surface , leaving an
organic barrier th at prevents fur­
ther scale from forming, It's for­
mulated for usc o n all meta llic
surfaces. and is pH stabilized, wa­
ter soluble, and safe around plas­
t ics. An oxygen scavenger works
as a corrosion inhibitor to pre 'vent
cavitation. erosion, and pitting on
metallic surfaces. It's comple tely
o rganic, biodegradable, environ­
mentally safe , an d non -toxic 10

handle, Though not tested on co n­
nectors an d sw itches used in ama­
teur radio equipment, we feel that
it will restore the e lectrical con­
duct ivity of them, and provide a
corrosion barrier as ....'ell."

It might be worth keeping in
mind, es pecially for outdoor an ­
tenna connections where corro­
sion can o ften be a big factor in
intermitte nce: Rail -Zip is avail­
able at hobby stores an d via mail­
o rder from catalogs that cater to
the model ra il hobby,

From Williaml'him NIQVQ:
" Having been involved in VHF
packet for a couple of years now,
I' ve become conscious o f a lot of
hams who might be newer to that
mode, q ue st io ni ng on 2 mei er
packet and voice .....hat's available
i n the way of no de hopping.
BBSs, HF gateways. e tc. in our
area. , usuall y j ump in and try 10

help with tales o f my own expe­
rien ces, but if it's on a repeater,
more ofte n than not the station is
mobile, and unable to write do wn
the information that I m ight have
to pass on .

" In view o f tha t limitation, I' ve
taken to placing special info rma­
tion messages on my home PBBS,
addressed to ALL, bu t o nly within
my home district . A short dcscrip­
lion of the subject also helps, such
as ~ODE HO PPIf\ G or pe rhaps
HF GATEWAYS. I know that a
significant number have benefited
from these messages, and I' ve
benefi ted mysel f with additional
information coming back to me

future sparking for 810 12 weeks.
Sound like it migh t be useful for
eonnectars and swi tch contacts in
our ham gear'!

I wrote 10 Pacer, out of curios­
ity, and thi s is a paraphrased
summary o f their reply:

time. tve been very happy with
this product in my own equipment
so far. Art' there an)' other tapes
tha t readers have used with long­
tenn success, ones tha t don 't be·
come goopy after a M'hile ?Aim , /
ran into the conductive adhesive
pitfall again , Th is time it wa.f in
a computer cosor monitor thai I
purchased ot olocol hamfest. 7111'
manufacturer had used an adhe­
live on $'ome of the comptment.f
that he d idn 't want to move dur­
ing shipping, but, with time, it be­
gan to gel semiconducuve when
it hardened. It became noticeable
in the horizontal deflection sec­
tion of the monitor. causing the
widm of the scree n 5 raster to

change unpredictably from time
10 l ime. Once I removed the proh­
Iem adhesive (which had become
very hard, brittle and probably
hygroscopic ), the problem was
correc ted .. , Mu rph y st r ikes
again! / 00 % silicone ba thtub
sealant seems to be bestfor hold­
ing d o wn h ea vy parts 0 11 PC
boards: it " .jJJ last virtually for­
ever and doeswt pick up moisture,
l ust take care to /et it curefor the
rime recommended bv the manu­
fa ctu rer before applying power to
the circuit, and don 't use if di­
rectly on ,he copper fo il itself

because of the acidic chemicals
rhat it contains.

Rld ln ' the rails

I ran across a produc t that
model railroaders often use, but
which may al so have pract ical
appl ication w ithi n ham radio . It's
called Rail-Zi pTM and is made by
Pacer Technol ogy, 9420 Santa
Anita Avenue, Rencbo Cocarronga
CA91730-6117 (1 ·800-538·3091),
It 's a multi-purpose liquid product
that clean s, lubricates, conditions,
and protects meta l surfaces fro m
mineral scale and rust.

I' ve used it on a small Z -gauge
layout that I have. and it seems to
work, Model railro ad trac k has
the tendency to beco me a poor
el ectrical conductor d ue to the
"micro-sparking" (my term) that
goes on between the engi ne 's
pick -up wheels and the track cv­
ery time it's ru n. Rail-Zi p is sup­
posed 10 penetrate the corrosion
that's behind this tende ncy, and
restore proper conductivity. It ' s
also claimed to help prevent ne w
corrosion , which will m inim ize

An unwelcome battery load

Erich Kern of M urrie ta ,
Califo rnia, wrote :

"It was interesting to me 10 read
your piece on conductive adhe­
sives in the November 199 5 ' Ham
To fl am' column. 1. 100, ha ve had
occasion 10 encounter the sa me
effec t. hUI with mask ing tape
instead.

" About 20 yean; ago, I leam ed
qu ickly that some masking tapes
can become semi-conductive ar­
te r a time, creati ng unexpected
leakage path s. In my case, I was
usi ng the masking tape to co ver
the exposed termi nals of spare 9
volt batteries, only to find that the
tape eventually became partially
conducti ve-measurin g about
20k ohms with the probes spaced
1/ 2 inch apart ac ross the ta pe.
Need less to say, the ' protective
tape' was also discharging m y
spare 9 \'011 batteries ! Ir's diffi­
cu lt to say whether the tape adhc­
sivc was the cul pri t (after it dried
out to some degree) or if the pa­
per-bas ed masking tape merely
picked up moisture fro m the at­
mo sphe re a nd the n becam e a
semiconductor. Whatever the rea­
so n, others should be aware that
the problem can and docs happen
under the right (?) conditions."

Moderator 's note: In the May
1996 H TH column, I made
the suggestion of using Johnson
&lohnson 's la -inch-wide water­
proof First Aid tape on conductive
pathways, instead of other tapes
that might become hyg roscopic
or otherwise semiconductive wuh

order to assure good RF ground
contact when the outside screws
are lightened. I like usin g a small,
hand-held "motor-tool" (such as
the one made by Dremcl) with a
co nical burr-style grindi ng hit in
it for the job; it makes it fast and
accurmc.

Remember. what might be a
reasonably adequate gro und at
DC and audio frequencies may
not be effective enough at RF fre­
quencies. especially at the VHFs
and beyond. A lillie e ffort bri ngs
a 101 of peace of mind.

Here 's an easy "quick modifi­
cation" to keep in mind the next
time you hav e your ham trans­
ceiver-or ot her accessory piece
of gea r- apart o n your work­
bench. Check to make sure that
the area on the inside o f the metal
cabinet covers is capable of mak­
ing good ground contact when the
cabi net covers arc fastened back
into place. It may seem obvious
at first, but I' ve not iced that most
ham manufacturers are guilty of
"over-spraying" the insides of the
cabinets du ring the ca binet spray­
painting process, This over-s pray
can vary from very ligh t to quite
heavy ... depending upon luck, I
suppose. At any rate , sanding.
scraping, o r othe rwise cleaning
the areas on the cabinet's inside
can sometimes increase the
RF shieldi ng propertie s of the
enclosure dramat ically.

Tho se areas, especially around
the sc re w hole s , sho uld be
sc raped clean--dow n to shiny
metal-a-of any paint over-spray in
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Well grounded l

In "Ham To Ham" in the June
1996 issue of 73, I mentioned a
practical use for those smalllaser
pointer pens-using one to help
locate a soldering pad on the foil
s ide of a circ uit board by shining
its be am ove r the part to be
unsolde red on the component
side. I asked for other inte rest ing
use s, and I received this from
Harry S:\I0VPO in Upplands,
Sweden: "Those lillie laser point­
ers are about the eas ies t way that
I know o f to catch a fly ! That 's
right, just shine it on the litt le
bugger's head and uca n see noth­
ing else but the laser; now you
simply pick it up! If you've ev er
wanted 10 catch a live lly- wilh­
out damaging it-for study under
a microscope or for rnecropborog­
raphy. this is the besl method I' ve
found .. . I eve n have the pictures
to prove it!"

Now there' s a novel use '" from
the land thai gave us the zipper!

Dave Miller NZ9E
7462 lawler Avenue
Niles lL 60714-3108



8.2 9 .1 10.0

Table J.

3.0 3.3 3.6 3.9 4.3 4 .7 5.1 5.66.2 6.8 7.5

1.0 1.1 1.2 1.3 1.5 1.6 1.8 2.0 2.2 2... 2.7

From Klaus Sp ies WR9YB.\1:
" O ften, when designi ng a new
home-brew item, or if repairing a
factory-made piece of equipment.
I've done some head-scratching
trying 10 re member the standard
resistor values available. BUI
here 's a chan that makes it much
easier. so I'd like to share it with
my fellow builders. See Tab le I,
II applies to both resistor and ca­
pacitor standards.

" AII o f these values arc then
followed by the approp riate mul­
tiplier, for example: 4.7 47 470
4 .7K 47 K 470 K 4 ,7 Meg.

" When 10% resistors were the
no rm , every o the r value was
skipped. begin ning with 1.1, then
1.3. 1.6, 2.0 , 2.4 , etc .

"Today, wi th 5% resi stors as
the norm, the values shown in the
c hart are commonly available
from the larger suppliers ,

" For those who might be curi­
ous as to how these valu es were
arri ved at , th is is the mathemat i­
cal explanation:

A pin-up beauty l

Thi s implies thai if one value
o f resistor is at the high end of its
tolerance, it will o verlap with the
next higher standard value. This
allows a person to pick almost any
value required for a particular
project, even if the tolerances are
demanding, presuming that you
have enough stoc k in the various
values to choose from.

" By the way, expe rience has
shown me tha t toda y a new, UIl ­

stressed resistor is seldom at the

" ( 1.0 + 5%) - L OS, an d
( J.J -5%) = 1.045.

thick (free} catalog o/ parts and
semiconductor components f or
the asking. l 've had I'er)' good
experiences over tht" vears order­
ing from them and t love the name
of1001 townl

Sta ndard RiC Value C ha rt­
use multipliers as required:

" Because of their widespread
presence, I' ll often freque nt my
area Rad io Shack stores fir st,
when looki ng for replacement
pans. T heir pans are generally
name-brands, simply repackaged
in sing le or double lot bubble
packs , but you can't beat the con­
venience and speed of obtaining
a replacement in a nu mber of
cases. If they don' t have what I
need, ho weve r, I' ll turn to the
mail-o rder ho uses. One o f my
personal favorites is MCM Elec­
tron ics, 650 Congress Park Drive.
Centerville O H 45459--Wn ( )­
800-543--4330). They offer a good
selection of parts, power supplies,
tools. test equipment. computer ac­
cessories, etc. in their free catalog.

"Other suppliers that I' ve used
incl ude: A merican Design Com­
po nents, 4 00 County Ave nue ,
Secaucus NJ 07094 (1-800-776­
3700); Black Bo x Corporatio n,
P,O . Box 12800. Pit tsbu rgh PA
152421 (1 -4 12-746-5500); Fo x
Intern a tio n al , 23600 A urora
Road, Bedford Heights 01144146
(1-800-32 1-6993); Jameco Elec­
tronics, 1355 Shoreway Ro ad ,
Bel mont CA 94002-4100 (1-800­
83 1-4242); Jensen Tools. 7815 S.
46th Stree t. Phoenix AZ 8504-l­
5399 (I -800-,n6- 1J94). Tucker
Electronics, 17 17 Reserve Street,
Garland T X 7504 2 (1 -800-527­
4642 Nationwide, or 1-800-749­
4642 withi n Texas) carries a good
line of test equi pment. ham gear,
computers, and accessories.

"The above li sting is by no
means comple te, hut I' ve person­
ally found these suppliers to be
reliable, often having the correct
part s that I' ve needed in my
repair work."

Moderator' s note: In add ition
10 the suppliers Pete mentioned,
Oigi.Key Co rpo rat ion, 70 1
Brooks Avenue So uth, P.D. Box
677, Thief River Falls MN 5670/ ­
0677 (1 -800 -3.$4 ,.$5 3 9) has a

Parts hunting made easy

from Pet er- Albright AAlAI>:
"One of the greatest challenges in
any servicing endeavor (ham ra­
dio equipment included ) is in
identifying parts and finding ser­
viceable reptaccmcnrs for defec­
tivc o nes . T he man ufact urer ' s
techn ic al service ma nua l (o f
course) should be consu lted first,
if availab le, hut what if you don ' t
have access to one? My fa vorite
semiconduc tor cross-reference is
the EGC Ma ster Replacemen t
Guide, which is just chock-full o f
semiconductor data in almost
' painful" detail! It 's less than S10
if purchased new, but it can so me­
times be acquired free from se r­
vice shops (w he n a new on e
comes out) o r from some pans
dealers, if you' re a high enough
dollar customer. ECG is a division
of North American Philips Cor­
pora ti o n, and you c an contact
them at: Philip s ECG , 1025
Westminster Drive, Williamsport
PA 17701 , Incidentally, the nc o
parts numbe ring system ha.s also
been adopted by several othe r
' generic' pans suppliers.

'The SK semicond uctor pans
series (from the forme r RCA Cor­
poration ) is also ofte n used or
quoted in replacement data as
somethi ng of a standard , very
much like ECG. The SK Replace­
me nt Cross- Reference is no w
available from: Thompson Con­
su me r Electro nics , 2 000
Cle ments Bridge Road, Deptford
NJ 09096-2088.

" Rad io Shack also publishes a
semiconductor repl ac e me nt
guide. It's available for sale or in­
store use at mo st Radio Shack re­
tail outlets. II usually only details
parts actually being currently sold
by RS stores. but it also contains
a rea sonahl y complete general
cross- reference section.

that you 'll have a voltage and fre ­
quency read ing- along with the
scope prescmeuon-c-whereve r
you place your scope probe during
troubleshooting. It's a good deal
easier than trying to read OC volt­
ages by the amount of bounce on
the scope trace , and frequency by
co nverti ng microsecond s into
megahertz! A nd it surely beats
payi ng $IW OO for a later-model
scope!"

From Michael Fratus: " Even
an inexpensive oscilloscope can
be made to ac t more like one of
the very ex pensive ones wi th a
little ingenuity! Many of the ' big
dollar' scopes offer on-screen volt­
age and frequency measurement 35

pan of their selling points, hut you
can have nearly the same features
for a lot less money.

" By us ing a couple of inexpen­
sive BNC "I" connectors on the
scope's input, you can easily hook
up both your D VM and your
e xte rnal frequency counte r, so

From Bob Beehm !'8EX ..:
" Here's a readily available source
o f seali ng compound for those
outdoo r coaxial cable connectors
or weather-exposed antenna relay
co ntrol boxes ,., and it 's free for
the as king. It ' s the windshie ld
edge sealant used by the after­
market automobile wind sh ie ld
replacement guys that you see in
people's drive ways, re placing
damaged windshields right on lo­
cation. ( was able to acquire a
nearly unlimited supply of this
sealant simply by asking one of
the repairmen for any ' tail-end'
rolls that he had lying around ;
ro lls that usually jus t end up in
the dumpster.

" Since locati ng thi s ' f rec '
source, I' vc been using it exclu­
sively for the past six years on all
of my outdoor coax connections.
Wh ile il isn 't ' flat' in its acquired
fonn, it' s easily reworked , with
just the fingers, to make an effec­
tive sealant for even the tightest
of nooks and crannies, If you 're
worried about any adverse chemi­
cal reactions between the sealant
and the metal on the connectors,
s imply wrap the connector first
with one layer of elec trical ta pe
before applying the auto window
seala nt. It al so mak e s fo r a
'cleaner' removal should you ever
want to open the sealed connec­
tion for so me reason. You can't
beat the price, and it gi ves you a
chance 10 te ll a prospective new­
comer (the windshield repainnan)
about the wonders ofthe world of
ham radio!"

from others who know ofpath!'. that
I wasn ' t aware of. II pay~ to share!"

Freebie sealant!

Broaden your scopel
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Etceteras

Tape tips

Cheap power zener
replacements

Moderator 's noll': rve pinned
up Kla us' chart over m.\' worl­
bench-s-he....· about you?

Boh Boehm N8EXF
682 1 Le Conte Avenue
Cincinnati O H 45230-2935

Michael Fratus
Dept. o f C riminal Justice
Inm ate #650394
Jester- 3
Richmond TX 77469

Steve Thacke r KB 5VCA
268 South Church
ViloniaAR 7217 3

Peter Albright AA2AD
28 E. S ummit Street
Lakewood NY 14750

William Thim, Jr, NIQVQ
50 Miller Road
Broad Brook CT 06016-967 6

Klaus Spies WB9YB :\1
8502 ~. Oketo Avenue
Niles IL 607 14-2006

Note : The ideas and sugges­
tio ns contributed III thi s co l­
umn by its reade rs ha ve not
nec e ssaril y been te sted b y rbe
col umn's moderator nor b y the
sta ff of 73 Amaft'ur Radio To­
dav and thu s no gua ra ntee of
ope ratio nal succes s is implied ,
A lw ay s usc your o wn be st
j udgment before modifying any
electronic item from the origi nal
equipme nt manufacturer 's speci­
fications. No re spon si bi li ty is
implied by the moderator or 73
for a ny equipment damage o r
malfu nct io n resulting from in ­
format ion supplied in this co l­
umn.

Pl ease send all correspon­
dence rel ati ng to this colu mn 10

73 Ham To Ham column, clo
Dave Miller NZ9E, 7462 Lawler
Ave nue, Nile s IL 607 14-31 08 ,
US A. All contributions used in
thi s column will be reimbursed
by a cont ributor 's fee of SIO,
which includes its excl usive usc
by 73 . We will attempt to re­
spond to alllegitimate conrribu­
tors' ideas in a time ly manner,
but be sure to send all speci fic
q uestions o n any particular tip
10 the originator of the idea, not
10 th is column' s moderator nor
to 73 , Fa

Richard L. Measures AG6K
6455 La Cu mbre Road
Somis CA 93066

Erich F. Kern
24774 Shoshonee Drive
Murrieta C A 92562

o rder to arrive at the target an­
ode-cu rre nt 'i d le' figure that
you ' re seeking. If a new tube (or

set of tubes) later on ch anges
th is figure significantly, you can
readjust the idle current by si m­
ply moving the jumper.

"And don' t forget , we' re utiliz­
ing the ' forward voltage d rop' of
the silicon diodes- as opposed to
the 'reverse voltage drop ' in the
case of the zener we replaced­
so that the banded cathode end o f
this new stack w i11 go to the point
where the anode end went before,
that is, just exactly opposite o f the
way the zencr was wired into the
circ uit. You can use virtually any
PIV rating for the diodes, since
the voltage at the cathode is very
low. The curre nt rating of each
d iod e in the string, ho we ver,
should sa fely exceed the maxi­
mum expected cathode current,
up to 3 amps maxim um. Here 's a
fin al advantage: If you shou ld
happen 10 be the unfortunate vic­
ti m of another high-energy para­
sitic pulse , it's a relatively simple
mailer to replace the diode or di­
odes that may have suffered the
brunt of it ... and again, with a
whole lot less cash outlay!"

We e nd th is month ' s column
after another o f Rich's worth­
while idea s. Watch for many
more in the mo nth s to co me, If
your idea isn' t in here, why not?
Everyone has run into interest­
ing p rob lems a nd found thei r
o wn uniq ue solutions to tho se
problems. If you' d like to share
yours wit h other readers, se nd
them to me at the addre ss above
and I' ll let you know promptly
whethe r it will be used or not,
and roughly when. The column
is prepared a fe w months before
the ti me that you read it because
of magazine layout and pri nting
considerations, so don't cxpcct ro
see it nex t month, but chances arc
good that it will be used in a near­
future issue. So click o n the word
processor program icon in your
computer, and write a few lines
about your favorite tip, technique
or shortcut ... don' t forge t!

Ou r sincere tha nks 10 this
month 's contrib utors:

fiers have a relat ively high ­
power zener diode in the cath­
ode circuit of their output tube
(or tubes) for biasi ng them in to
the linear portion of thei r oper­
ating curve and for providing a
st able , fixed cathode bias. This
zcncr diode is prone to zapping
out , particularly if a high-power
VHF parasitic oscillat ion should
occur, because of the large grid­
cu rrent pulse that a lways ac­
compani e s a V HF paras i t ic
arc-over. It ' s a c o st ly and
so me t i mes diffic u lt- to -fi nd
componen t to replace . A bette r
so lution lie s in the use o f ord i­
na ry si l icon rec ti fie r diode s ;
here 's why: I.) Ze ner diodes arc
not adjustable ; 2 .) Ze ners arc
relatively se nsitive to high-cur­
rent pul se s; 3.) And, as men­
tioned , higher-power zcncrs are
expensive and harder to fi nd.

" Fortunate ly, the substitution
o f o rdinary silico n d iode s ad ­
dresses all o f these objections.
S ince ordinary powe r silicon di ­
odes have a stable forward volt­
age drop of about eight-tenths of
a volt DC (O.Xvolts) across each
d iode , a se ries string o f the se
rel ativel y ine xpe nsi ve diode s
can be cascaded-to make up a
stable cathode-bias regulator,
for virtual ly a ny volt age re­
quired. Add iti onall y, thi s 0 .8
volt step-range gives you some
desirable leeway in customizing
a replace ment ci rcu it for your
own part icu lar linear amp. Now,
by simply adding o r su btracti ng
diode s from the string, you can
adjust the zero-signal anode cur­
ren t for your particular amp and
tu be co mbin at io n pa rame ters
(guided by what the tube ma nu­
fa cturer re commen d s as th e
ideal idling current for thai par­
ticul ar tube type), Thai's some­
thi ng you can ' t d o using a
I l xed -v o lt agc -powe r zc ncr.
Here 's a qu ick exampl e:

"Sewn silicon diodes will pro­
"ide a stab le cathode bias of 5.6
volts (7 times .8 vol ts), 8 diodes
would give 6.4 volts, 9 would
yie ld 7,2 volts, and 10 silicon di ­
odes would provide an even X
volts.

" You ca n make up a sma ll
perf board layout for the diode s,
say 10 diodes in all , then, with

From R ichard Meas u res just a wire jumper. bridge o ut
AG6K: " Most HF linear ampli- the ones that aren 't needed, in
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From S teve T h acke r
KB5VCA: " In my professional
career as a superinte nde nt for a
mecha nical and electrical con­
tractor, I' ve come upon a num­
ber of type s o f tape fo r usc in
o utd oo r e lec trical situations,
some of wh ic h might be o f help
10 my fellow hams. Everyone
has probably heard of, and per­
ha ps used , Scotcb r» No. 33
electrical tape ; it has particu­
larl y superior stretching ability
i n c old weath er, wo n 't harm
copper or alumi num. and can be
sealed even tighter with Scotch
160 2 spray sealer. 3 M also
makes a nice 'splicing' tape; it's
a t wo-sided tape-c-one side is
so ft (like a good rubber tape)
and the other is much harder and
more weathe r-r e s is tan t. It
' cures' over a short period o f
ti me into an effec tive outdoor
sp lice, the harder outs ide layer
taking the brunt o f the cleme nts.
Other manufactu rers ma y make
similar product s ; the 3M num­
bers are simply to give readers
a point of reference from which
they can start. Mo st electrical
supply houses, and now some of
the large r ho me ce nters, carry
these product s fo r sho pping
ease."

If you' re looking for a Heathkit
part at some point in the futu re.
you can try calling Heath's pans
o rder d esk at 616-925-5899.
Heath has sold some of its parts
stock to Spectrum Electronics, so
if Heath itself doesn 't have it. the n
try calling Spectrum at 6 16-742­
0613. This isn' t an ad for either
vendor; it's simply intended as
potentially needed informat ion
for fellow hams.

extreme of its tolerance range.
In fact, modem me tal- fil m re sts­
tors can be almost dead-on many
ti me s value -wise ,"
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Detector
Mount

This one simple meter ampl i­
fier. coupled to a commercial ab­
sorption ......a verneter. is essential
in locating and telli ng you what
frequ ency you are o perating on.
The wavemeter coupled with a
meter amplifier. affordi ng higher
sensitivity, allows you 10 make fre­
quency mea.surcmcnts dose to your
antenna vs. a direct connection

The ci rcuit for this amp lifier is
a s ingle voltage supply (9-volt )
portable radi o battery poweri ng a
s ingle CA-3 130 o p-amp ampli­

fier. Do not use a substitute for

Wave9uide
Frequency

Maler

Fig. 1. Wm·eguide test antellna, WaI '('meler and //Iel er amplifier: This
setup is UW (J 10 determine RF f requency. using a smatt hom all/ellna
and a variable commercial waveguide frequency meter. RF is
sampled witn a detecto r and displayed 0 11 an amplified meIerfor sen­
snive meier indications.

accuracy. The meter amplifie r is
coup led to a detec tor o n the
w a ..-eg u rd e out pu t . a ll o ...... fng
greater sensitivity to sample mea­
suremems be ing take n rather than
direct connections to your system.
A small horn an tenna should be
used o n th e in pu t to the
wavemcter. completing the pack­
age for the frequency meter and
its wave meter. See Fig. 1 for the
block diagram of how to connect
these compone nt parts fo r the
moni tor a nte n na. wave me te rl

detector. and me ter ampli fier.

Photo A . WB6IGP operating 10 GH:. \V8FM on top of MI. Soledad in
San Diego. The spike on top of the dis" is a 2 meter ground plane
antenna f or 10 Gil:. contact coordination .
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A nice addition to the operat­
ing unit is a wavemeter, coupled
to an RF power meter amplifier.
to inc rease the sens itivity o f the
wave meter. Another test fix ture is
the twiddle tone generator. Thi s
device puts 3 distinctive tone on
your transmitter through the au­

dio amplifier modu lator c ircuit .
all owing weak signals a lill ie bet­
ter detection rati o when you are
hunting for the m in the nobe.
Other useful items are some good
grid -square map loc a ti on s o f
o ther stat ions. an ordinary com­
pass. and other similar aids to help
you aim a microwave sign al to­
wards a di stant sta tion accurately.

Each li me you eliminate or re­
d uce uncerta inty in the micro ­
wave arena. your chances for a
successful contact improve. The liM
of ba....ic uncertainty items includes
Gunn frequency accuracy. 300r 88
\ 1Hz IF o ffset properly set. system
sensitivity, and accurate compass

bearings 10 thedi~ant stauon.Tbese
are the main wobbles in the basic
system and need to be ad dressed
u s in g so me le s t eq ui p me n t.
pl a in o ld experimenta tio n. and
technical improvements.

The G unn diode oscillator fre­
quency can he set with a cavi ty
wavemeter co vering the 10 Gil/.
f re qu enc y ran ge s. Rotate the
drum di al, which chan ges the in­
te rn al size of the cavity chamber
(cou pled to a sec tion of
waveguide}. At various incre­
ments , the drum's outer surface is
calibrated in frequency. reflecting
the diffe rent cavity s izes as it's
rotated . The cavity is a very high
"Q" c ircui t and sa m p les RF
power go ing through the cavity 's
waveguide sect ion. You will need
some for m of RF detector to ob­
serve re lati ve RF power. T hen
notice the RF power level . spin
the cavity. and wh en a slight dip
is o bserved . th is is your fre ­
q uency. The cavity is absorbing
some power when it is adj usted
to your frequency: this mode is
refe rred to as a " suck out" or
"absorption" type of wavemetcr,

T he di p in powe r is sha rp .
and it' s a s light dip. so adju st
the wave meter slowly for be st

C. L Houghton WB61GP
San Diego Microwave Group
6345 Badger Lake Ave
San Diego CA 921 19
Internet: clho ugh @aol. com

VHF and Above Operation
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ROoUE Ii' BEYOND

Adjuncts and other
paraphernalia

This month 's topic is adjuncts

and paraphernalia th at can he
added to yo ur equipment. making
micro wave operation easier w ith
Wide Band rM (W On 1), Ju st
having a transminer and receiver
rolled into a single neat package
doesn ' t guarantee you"Il make
successful contac ts. A few ether
ing redien ts are necessary. espe­
cially for those wit h the simples t
equi pment. By "simplest equi p­
ment" I mean the burglar alarm
type of Gu nn diode oscillator and
detec to r arrange ment s. not the
highly coveted Microwave Associ­
ates varector-rurcd Gunnplexcrs I ~ .

The simple Gunn diode cavity
devices are frequency dependent
and mu st be adj usted to a se t fre­
quency in the amateur portion of
the 10 Gill band. The units are
ali gned with an absorpt ion type
w av e mctcr be fore o pe ra t io n .
Once frequency is set they have a
narro w window over which volt­
age can be varied on the Gunn
oscillator to make fine frequency
adj ustments. Tbesc frequen cy ad­
jusrmenrs can move the basic os­
c ifla to r ov er a 3 o r so ~HJz

frequency range at be st. Primary
accuracy is essential and must he
se t properly with the wavemctc r
type of frequency meter.

The varactor-controllcd un its
lik e the Micro wave Associ ates'
Gunnplcxers are premi um units
and offer freq uency agi lity over
a 60 to 80 Mllz freque ncy range.
If one end of your circuit has one
o f these units . other hams will
find you, e..'en if you arc o ff fre­
quency. and still make contac t.
The biggest problem with the bur­
glar alarm type of G un n oscilla­
tor is that you hav-e to monitor the
voltage tune pot for frequcncy dis­
parities. If you like to tinker. read
on: if you want 10 have an excel­
lent unit, purchase the ~VA unit.
You decide what's best for you.



10 GHz-the next
generation

Whe n yo u're ready for im­
pro ved circuit ry, high sta bili ty
syste ms, G aAsFET amplifiers ,
and synthesizer frequ ency control
to 100 liz at 10 GH/., let me know.
We have kits available, deri ved
from commercial material. that
require modification o f a mi cro­
st ripl ine PC hoard. Afte r modifl ­
cat ion, these uni ts assemble into
a very high -q uality SSB linear
system w ith I wall o f output
power and a receive noi se figure
o f 1.5 dB on 10 G llz for a full ­
figured configuration. The basic
syste m is contained on a s ing le
PC hoard (4 - 1f2" x 5, 112" x 1/2"
h igh) . All circuitry is on th e
board , incl uding mixers for 10
G Hz. Prices start a t $ 100 for a
basic kit. plus shi pping and CA
tax (for CA residents only). and
arc available from the author. me.
at the address above.

Other microwa ve systems have
been constructed using compo­
ne nts that were fo und in th e

manual rnodc. For the latest in­
put to th is progra m for Caddy
dri vers, GPS (Global Positioning
Satelli tes ) are used; the exact-po­
s it io n d at a is lo aded into the
computer' s RS-232 input pan and
loaded into a modifi ed BAS IC
program . Add iti o nally, a ve ry
small inte rface terminal has been
built by Jay Goldberg. to take the
data directly from the C PS receiver
and display universal time and luti­
tude/longitude data to a small 20­
chara c ter plasma d isplay. This
display could be mounted on the
dar..h of a car for portable pinpoint
accuracy on location.

Wel l. there you have most of
the insights into microwave op­
crauon, and some o ptions on how
to set up a small inexpe nsive sta­
t ion. These trai ls, laid o ut for you.
were exactly the same begin ning
steps that ma ny of us look, my­
se lf included. in years past. Yes,
we still have our WBFM equip­
men t, but we ha ve grown in to

much more complex and cost ly
equipment in the pursuit for bet­
tcr devices and systems. I strongly
urge you to try WBFM as a be­
gi nning rest vehicle ; it's ine xpert­
s fve a nd wi ll give you some
e xpe rie nce in the microwave
realm.

Q.5(l uA

Our microwave group has a
grid sq uare program written in
BASIC that sho uld ru n o n most
any PC. It will give you compass
d irection to and from distant sta­
tions. once data with grid square
or latitude and longitude informa­
tion is input. The program is a

bonanza. eliminatin g guesswork
with map coo rdinates converted

to grid squares, whi ch is ofte n
needed for COOlest operation . The
program run s in the Chevy

farthe r away from your trans­
ceivcr 3 S syste m sens i t iv i ty
increases.

Add a dish or othe r directional
antenna to your syste m, and the
same Boomerang can be used to
adj ust antenn a feeds for best gain.
It also ClIO be used 10 rest angles
of your dish or other antenn as. It's
still a sensitivity game, and thi s

littl e tool is sosimplc to bu ild that
all you need is a .....aveguide de­
lector moum. to which a small
TIL 5-"0It oscillator is capacitor­
coupled. Any oscillator operat ing
at your IF frequency will work
here , be it a ready-to-go TT1. typc
or a home-brewed device. In ei­
ther case. it is coupled to the de­
tector mount and antenna attached
to the Boomerang,

If your IF syste m is 30 Milt.,
usc a 30 1\.lIIz crys ta l and set it to

the same frequency at which your
30 M Hz IF is set. If you are using
the 88 1\.HIJ: FM radio as an IF
amplifier, se lect a crystal to match
the IF frequency you select (i.e.
88.1 23 M Hz). That's all there is
to it . Power in the oscillator is nul
imponam-just a single transis­
tor oscillator ci rcuit will do. See
Fig, 3 for circuit informat ion.

Grid square program

1N914

J;10 UF

•

10 - 1S
.EG

as its o peration is dependent on
wh ate ver freq uency IF syste m
you usc, but it docs recei ve your
t ransmit RF a nd mix it with a

fix ed crys tal osci llator equal in
freque ncy to your system's IF fre­

quency. It then re-radiates th is
new mix produ ct which is de tec t­
able in your receive r, Th is s ignal
can he used to test system sensi­
tivity by moving the boomerang

de tectable s igna ls are reflected
back to the source. It is not a fre­
qu ency calibrator for mic rowave

lK

10 GHz Waveguide
DeteclOr Mount

1N23 Diode Typical

"It's still a sensitivity game, and this
little tool Is so simple to build that all

you need is a waveguide detector
mount, to which a small TTL s-vott

oscillator Is capac/tor-coupled. "

Photo B. Surplus waveguide frequency K',wemner wun amplifier
and /liner indicator attached The unit had calibration readings
limed fo r 10.220, 10.250. and 10.280 Gil:. t t was \'ery II seful when
using simple Sofjan or burglar alarm tvpe Ounn oscillators fo r
WBFM.
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supply voltage and grremd. unlike
other op amps. See fi g, 2 for the
necessary schematic diagram.

System sensit ivity
improvements

A simple circuit using a simple
Gunn tran sce iv er is a circ ui t
ca lled the "Boomerang." What
it docs is essentially just wh at
it s nam e i mp li e s ; weak bu t

the CA-3 130. as others wi ll not
work in Ihis c1rcuil ,1Oc CA- 3130
is made to work with a s ingle

Fig. 2. Schematic diagram f or the K'{/\ 'emerer amplifier thai i~ connected to the m;CTOK'{/\'e wa veguide
detector. This circuit operates on a singh' 9-l'olt lransistor radio battery for simplicity,
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cuitry that are .050 inch square.
Solde ring mi nia tu re compo ­
ne nts like this can be quite de­
manding , tryi ng to make a neat.
o rderly c onn ect ion a nd do a
good so ldering job at the same
time. With the mag nifying hood
it was not a probl em.

So much for thi s mo nth . Ne xt
month , I will report on the San
D ie g o M ic r o w ave G rou p 's
progress on o ur quest-s-our en ­
ergetic construction program. I
will have da ta o n the 2304 and
3456 MHz rigs tha t we re con­
structed . Do not ex pect fancy
frill s or high power; these arc
fo r fun . I can 't wait to see what
rigs are cons tructed. 73 C hud
WR61GP c1hough@aol.com. m

, 21<

471<

For SOlFAN type GUNN Oscillator
connect AUDIO OUT to ADJ terminal
of LM-31 7 power supply modulator

r-....~-'----o +1 2V

.1'"

2,2K 22K

stripline c ircui t element s. You
need some basic ge nerators and
po wer meters, along with tech­
nica l sk ills, to work wit h these
sma ll microwave circuit s-mi­
crosurgery is not for everyone
and at t imes it's no t for me . I
have made my share o f big blun­
ders , primari ly due to speed vs.
eye sight proble ms with the chip
componen t circuit ry. I was able
10 overcome speed by just go­
ing slo wer a nd being more care­
ful. As to the eyesight problem ,
I' ve corrected that by pu rchas­
ing a dual eyepiece hood mag ­
n ifier to hac k u p my re ad ing
glasses. It really fil led the bill
fo r see ing fi ne d etail s o n the
printed ci rcu it boards ' chip ci r-

0.'

., ;

' M

,

OPEN"'WARBLE
CLOSEO"'CONTINUOUS

.---~

All diodes 1N914
Ie is 4069

Fig. 3. The Boomerang, or m icrowa~'e reflection a ntenna, is a slick tnt accessory that helps you make
relative tests to impro ve your system '$ sensitivity. It can also be used to test f eed position and microwave
dish aiming characteristics. Tile essent ial component is lilt' 30 Mil::. ITL oscillator and a waveguide de­
lector mouIII . If other IF frequencies a re bring used besides 30 Mil::.. change the crystal frequency
accordingly.

see, requi red very simple devices
10 make it tick. This system, on
the o ther hand. requires an in­
creased leve l o f both technical
skill and tes t equipment 10 make
system modificat ions and see JUSI

what is going on . My workbench
includes spectrum analyzers and
microwave power meters and sig­
nal generators and sweep nscilla­
tors accurate to 18 G Hz_ If you
venture into this realm, ho pefully
there will be some test eq uip ment
available to you on an individual
or dub basis 10 test your projects.

While a ll lh is equ ip ment is
not nece ssary, it give s you a
g li mpse o f the increased te st
equipment yo u mu st have in o r­
d e r to modi fy mi c row a ve

RG- 114

~ -- - ---- -- - - --- ------~

:f~W LM ·5 30: _n -Cv 7805 ~~2 .001

: J, " J,
I
1 ~s:~~~oo~r:r= 11 1

Fig. -I. The schematic of the twiddle tone generalOr. This unit produces a distinctive rone that sk ips
between two different frequencies. p roducing a tOile pattern. allowing all easier search f or lIell' units
to communica te with. It sour equivalent ofa simple beacon-like tone identification accessory.
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su rp lus marke t. It ' s amazi ng
what can be lashed together to
make a microwave converte r. As
an example, the above kit fo r to
Gi ll sounds quite h i-tech . Well,
for frequenc ies lo wer th an 10
GH l , the gizmos needed are not
as fancy o r as expensive. As fre­
qucncy decreases fu rthe r, more
and mo re component s ca n he
brought in to play to co nst ruct a
si mple microwave convener.

Wh at microwa ve piece paris
do you look fo r when trying to
gather materia l fo r lo wer fre ­
que ncy hand s? As in any sys­
tem, yo u need a mix er-s-tha t is
a IIIU.H. Afte r that . yo u need a
local oscillator to convert your
IF, which co uld he a lo w-power
handle -talkie o n 2 meters o r450
MilL. Couple it 10 an amplifie r
with a coaxial relay to switch
the circu it and )"ou haw the ba­
sic ingredients needed : mi xer.
local oscillator, amplifier, and
re lay switch ing.

Why ventu re in to other ama­
teu r frequencies? In o ur case it
s ta rte d with a challe nge from
Kerry N6IZW; Atte mpt to con­
st ruct a simple syste m fo r the
three lo wer frequency micro­
wave hand s. The plan was to try
and get something up and run­
nin g for each of the 2304. 3456 ,
and 5760 Mllz frequency bands,
o ne a month, for demonstration
at our club/g roup meeting.

Th e req uire me nts were not
stri nge nt, and might he nothing
mo re than a local oscillator and
mi xer fo r each frequency in
questio n. The intent was to pro­
mote microwave interest . along
with a challenge to see what our
grou p ' s members we re crazy
e nough to asse mb le . The chal­
lenge was like tryin g to line up
vo tunleers for a cardboard boat
race . Some what pract ical. but
all for fu n!

If you' re wondering how we

achieved such a frequency ­
sta ble synthesizer, it ' s the main
reference cloc k ( 10 MHz accu ­
rate to .0 1 PPM , that locks up
the main sy nthes izer to min i­
mize frequency errors. As I said ,
new toys and de vices are only
se pa rated by the cost o f the
toys- I hesitate to men tion co st
as a se parator between modes of
o pe ratio n and equ ip me nt for
microwave. WB FM, as you can
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The Ten-Tee 2m Transceiver Kit
Have a ball building this great little $200 rig.

" Whell you are done, this unit looks like a small commercial
mobile rig, 1I0t like a kit you have built. "

Jeff Gold AC4HF
1751 Dry Creek Road
Cookeville TN 38501

T his time I'm rea lly excited ! Wilh all
the new no-code Tcchs, the most

common ham buy these days is a 2 meier
transceiver. Since I have always enjoyed
operating radios that I have built myself.
the Ten-Tee Tt.Kit # 1220 loo ked like JUSl
the ticket. Besides. while building. I am
also learning ho w the equipme nt works.
so I'm more likely to be able to repair it.

Ten-Tee is filling the void Heathkit
left when they quit. They obviously put
a lot of work into designing a micropro­
cesser-controlled 2 meter rig that can he
as...sembled . adjusted and maintained
by hams with average building and
soldering skills.

The rig has front-panel tuning in 5
kHz or 2.5 kHz steps . There is a six-digit
sunlight-filtered LED freq uency display
and 15 programmable memories. There
is also provision fo r live non-standard
o ffse ts and a built-in cress tone gen­
crater. The transmit-receive switching is
done with diodes. The rig uses a stan­
dard five-pin DIN packet connector and
circuitry. There is a built-in speaker, a...

well as an external speaker j ack. You can
switch be tween two po wer levels from
the fro nt panel. Without the optional
1222 amplifier kit you will ge t about I
or 5 watts, and with the amplifier, it's 5
or 30 watts.

Ten-Tee has you build the rig in
stages. After you finish eac h stage you
test and align it. They provide a blow-up
of the part o f the circuit yo u are worki ng
on with a schemat ic for that one sectio n.
Thus, if you do make an error, you know
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that everyth ing thaL yo u have
done before has checked out
and you have only one small
section to check for the prob­
lem. I wa:s very careful, but
when I fini shed the receiver
and audio section, it didn 't
work. I found I had put a
wrong value resistor in two places. I
e njoyed the ir ap proach since I did n' t
have to wait until I fi nis hed the whole
proj ect to know tha t the sections we re
working.

The first section you build is the dis­
play driver and microprocessor ci rcuits.
When you arc done, you ge t to see it
light up. Nex t, you build thc voltage­
controlled oscillator (Ye O ) and phase­
locked loop (PLL) circuits. Then you
align the YCO using a standard vol tme­
tcr to adj ust a test point for a given volt­
age . Then you need only chec k for a
voltage change as you tune fro m one end
o f the band to the other. There is an op­
tional test if you have some way o f gen­
erating a 10.7 MHz signal to veri fy the
receiver operatio n. The third section is
the FM recei ver and audio section,
where you ge l to hook up the speaker
and test the aud io and squelch.

Next you build the receiver RF ampli­
fie r and mixer. Then you adjust several
co ils for maximum voltage and one
transformer for best vo ice q ua lity. You
now have a working receiver. so you can
start listen ing to the local repeaters. The
memories are now func tional. as are the
repeater offsets.

The fifth section has you building
the transmit a udio , push-to -talk (PIT)
and frequency modulation of the VCO.
When you co mplete th is you can

transmit. Boy, is that a good feeling!
Now you are close to having a wo rking
transceiver.

Next you build the CTCSS tone and
packet circu its ; there arc no alignme nts
or tests for this sec tion. You proceed to
the transmit RF section and then to the
final assembly and testi ng. At this poi nt.
you can eit her choose to have an op­
erat ional 5 walt transceiver or add the
optional amplifier. Eithe r way, Ten-Tee
suggests that you test o uLthe transcei ver
at the lower power before installing the
amplifier, If you know you are going to
install the amplifier. you 'll need to sub­
stitute two heavier duty diodes whil e
building the main unit. Thi s will save
so me dcsoldcring later.

I tuned the rig to o ne o f the local 2
meter repeaters and gave a call. The
chap who ca me back to me reponed that
the rig had a good natural-sounding
voice qual ity and I was into the repeater
full quieting, even with the rig on the I
wall po....'cr setting . He reported no di f­
ference in either the audio or my signa l
quality on lo w power. I still ge t exc ited
when a new piece of gear I've built
works right.

The kit

Th is is a hi gh qu ality kit in every
way. The printed circuit board is
pl ated through. solder-masked , and
n icel y silk-scree ned . The plated­
through pan really hel ps in mak ing the
connections sturdie r so that the
assembled rig lasts lon ger.
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Make "Commercial Quality" repeaters
from GE and Motorola Mobiles

·45 Watt VHF Micor from $99
• 40 Watt UHF Master II from $199

Conversion Information Availablel
h up:Jlwww.versale lcom.com

~1i~~~~Orders : 800 456 5548[ Info : 307 266 1700

n. POWERPOCKET is '" lilrNf /rom most
",., AnIJtelI RIdio ou.ts.. ()I QlfIQCt.

•
--- :',';.'."=~

Anahem. CA 92805

(BOO) 962·2611
(714) 630-4541
Fax (714) 630·7024

Todaro'. No-Tune
Mult band AntenM

Without

powe!, yOU!

NT is useless!

Don 'the

caught with­

out a POWER

POCKET when

you need it

most.

POWEB
Ii!

POCIET

12Vf2.0Amp Hours of dependable
1lOWllf. in acoovenieflt soft case.
Simply insert the cigaretteadapter
plug normally usedinyour car's
lighter 10insteadplug into the
POWER POCKET.ThePOWER

POCKET provides hours of extended talk time, up 106times
Iooger than standard battery packs!
• Emeroenr;ies - Special EvenlS - Searth &Rescue - HikilWJ ­
C)ding - Hamlests - Held Day - Etc.

• Compac.1 slim design that is fight weight,
only 30 OlS., with abe/l loopand shookler
strap included.

· 110VWall Charger included. Chargerate:
6-8hours Iromcomplete discharge,

• Sealedlead acidcase, canbe recharged to
100% wittIout memory effed of NiCads.

r EVERY ISSUE OF .....
73 Amateur Radio Today

on Microfiche!
The entire run of73 from October
1960 through lastyear isavailable.

Youcanhaveaccess tothetreasures
of 73 without several hundred
pounds of bulky back issues. Our
24x fiche have 98 pages each and
will fit in a card file on your desk.

We offer a battery operated hand
held viewer for $75'b land a desk
model for $260. Li raries have
these readers.

CIRCLE 1680H READ£R SUlVlCl; CAAO

The collection of over 600
microfiche, isavailable as an entire
set, (no partial sets) for $285 plus
$5 shipping (USA). Annual
updates available for $10.

Satisfaction guaranteed. or money
back! I]UCKMASTER

6 196 Jefferson Highway
Mineral, Virginia 2311 7

540:894-5777'800:282-5628
Internet: info@buck.comCliC Fax 540:894-9141 E03
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"This kit makes it possible for even a no-code Tech to have the
fun ofbuilding a transceiver and the pride ofoperating

something they 've built."

The kit is complete. with all compo­
nents. boards, hardware. and case. A mi­
crophone is included; however, it doesn' t
have a DTMF pad, so you need a separate
pad to use an autopatch. Or you can use
one of those "Pocket Tone Dialers" sold by
Radio Sheckr'c-e D'IMF keypad that you
place over your mike. It is designed to

produce tones for systems (phone) that have
no D1MF capability. Their least expensive
one (43-145) ~ $17 ani the next one up (43­
146) with 33 memories lists for $25.

Most o f the coi ls are pre-wound.
Those th at aren't are very simple to
wind and there are clear instructions
on how to do that. The case is very nice
looking. Whcn yo u are done, it looks
like a small commercial mobile rig, not
like a kit you have built.

I found the manual outs tanding, It 's
very thorough, but doesn 't include page
after page of pointless details. The kit
went together very easily for me. The
few minor problems I had were my own
fault. If you run into a problem while
building the kit and call for help, you
might very well discover that you're

talking to the person who designed the
rig .

This kit makes it possible for even a
no-code Tech to have the fun of building
a transceiver and the pride of operating
something they ' ve built.

The completed transceiver works
great! It's easy to program and use. Even
without the optional ampli fier, you
should have no problem getting in full
quieting to most local repeaters . I have

had no trouble ge tting into any of the
five local repeaters on low power with­
out the optional amplifier. For more distant
repeaters, you might want to go for the 0p­

tional amplifier. If you build the amplifier
later you add a very simple board onto a
big heat sink, dcsolder two diodes from the
main board, and put in a jumper. The s
ampli fier board fits on a heat s ink which
attaches to the back of the rig.

It doesn' t take much of a power sup­
ply to ru n Ihe rig . 13.5 VDC at IA on
low power and 5A on hig h power. The
completed unit weighs o nly 2-1/2
po unds (and that 's with th c amplifier
added), so you can even take it along on
campi ng trips.

5195 for a kit of this quality is a real
bargain. Who says amateur radio is
an expensive hobby? I recommend the
Ten-Tee T-Kit #1220 highly.

For more information contact Ten-Tee
at 1185 Dolly Parton Parkway,
Sev ierville TN 37862-3710. Or call their
in formation line at 423-453-7 172. fI
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NEW P RODUU S

A digiwf wallmeier'! The p.
2000A is a d igitally-driven ana­
log meter that indicates peak RF
power and VSW R. Thi s lill ie
$299 baby aurorruuically selects
the 200- or 201 1O-w alt range for
you. It has an SW R alarm which
you can set to trigger when it
goes o ver a ce rtai n SWR. Write
RF Applicat ions , 93 10 Lill ie
Mountain Rd., Mentor O H
44060, or call 8nO·4 23-7252 for
even more reasons to buy it.

If you' re replaci ng or adding
cable of any ki nd at your station,
or just gett ing started. you' ll fin d
this ne w catalog essentia l. It's a
co mplete listing of cables. tech­
nical information, prices. and
now de tailed pictures and con­
nector installation instructi ons.
A ll this, and more. for a bust­
ness-s ize SASE sent to: CA BLE
X· PE RfS. INC .. 41 6 Dien s Dr..
Wheeling IL 6I:MJ90.

That's only one of the RWX
Recei ver's many features.

The RWX Receiver is small
enough for emergency or por­
table usc. and can be po wered by
a 9- 12V batt ery when needed.
It's crys tal-contro lled for accu­
racy, and all seven channels are
pro vided . including the new split
chan nels.

For econo my. get the PCB
module in kit form for only S79.
With Hanuromcs' thorough in­
struction man ual. you' ll find it
easy 10 build and align. You can
also buy the kit with a cabinet.
AC power supply. and built- in
speaker for only $99. And if you
deride to take the eas ier m ute.
the unit is available factory­
wired and tested with an at trnc­
l ive metal cabinet. speake r. and
powe r supply. for $ 139.

For more details, writ e to
Hamtronics, tnc.. 65-0 Moul
Rd .• Hilton NY 14468-9535. or
call (716 ) 392-9430. Ask for a
data sheet on the new RWX Rc­
ccivcr. While yo u' re at it. lei
them kno w where yo u rend this
announce ment

- --

RF Applications
Digital Wattmeter

-- --" .-........

loaded to provide a mechanical
memory for the user ' s adj ust­
ment. Received signals through
the moving-coil ear speakers are
crystal clear. The large plush
earmuffs aren't just co mfortable :
they add to the noise-can celi ng
feature. allowing good perfor­
ma nce even und er high-back­
ground noise co nd itions.

T he Model TR-2000 is com­
pen bte with the majority of con­
te mporary radios-a-fixed sta tion,
mobile. hand-held. HF. VHF.
and UH ,"~ as well as many "in­
tage rigs.

The Model T R-2000 is an
eas y-to- as semble kit with ste p­
by-step instruct ions for $44.95 ,
or assembled and tested (without
con nectors ) for $64.95. Both op­
lion s are avail able with a 30- day,
money-back guarantee from
Warre n G regoire & Associates,
229 EI Pueblo Place, Clayton
CA 945 17. For additional infor­
marion. call (ImO) 6)4·0094 or
(5 10) 673-9393.

The new RWX Recei ver from
Hamrromcs, Inc.. the leading
supplie r of narrow-hand AI rc ­
ceivcr and tra nsmitte r modules
for ha ms. is j ust what you need
for demanding applications. Air­
ports, po lire and fire depart­
mcnrs. CAP. rescue crews,
broadcast sta tions. amateur re­
peaters. local emergency rnanag­
ers-anyone who need s up-to­
date weathe r informatio n and
emergency warntngs-ccan de­
pe nd on the RWX Receiver. Be­
cause o f its reasonable price. it's
also handy for bikers. hikers,
boaters. farmers , hu nters...well,
who couldn't sometimes use an
automatic "Storm Watch" alert?

Professional­
Quality Weather
Alert Receiver

just get the book and catch up
wi th the weird places theoreti­
cal phy sics has go ne in the la st
fe w years. Warning : thi s book is
no t e a sy g oin g . Ho weve r. if
you ' re inte rested in le arning
about ho w cold fusi on works,
th i s bo ok is a fi ne p ri m e r.
$60.00. From Radio Bookshop.
(O rde r form on page 88.)

repeaters. The thorough manual
shows you all you need 10 know
about encod ing and switch ing
and selecting tones. and helps
you in sta ll the module in any
transcei ver. If you need a re­
cei ver decoder. the same T O-5
can be used 10 mu te receive au­
dio unless the prope r tone is
present on the signal. A conve­
nient control line can be used to
unmutc the receiver man uall y to
allow mon itoring. and a high­
pass fi lte r ge ts rid of annoying
to ne hun , in the spe ak er audio.

And it 's only $39-what a
deal ! That 's the kit price. of
course. bUI it's only $59 factory­
wired and tested. For more de­
tai ls. write to Hcrrurontcs. Inc.•
65-0 ~tou l Rd., Hilton ~y

14468 -9535: call (7 16) 392­
9430 or FAX (7 16) 392· 9420.
Whi le you' re al it . ask fo r their
complete catalog, and please
tell the m where you saw thi s
anno uncement.

The new M'odel TR-20oo is
speci fica lly designed for ama­
teur radio applications. and rea­
tures a noise-canceling electret
microphone with a "tailored"
frequency response. The flexible
microphone boom is spring-

Low-Cost Boom
Microphone Head­

set Kit

NewCTCSS
EncoderJDecoder

Module

Buckmaster 's HamCal1 C D­
ROM Apri l 1996 edit ion is now
available. from Buckmaster or
your dealer. Get comple te US
and extensive international list­
ings-over 1.2YO.<X1O callxigns,
inclu di ng clubs. military. and
RACES listings. with more than
110.000 cross-references from
old to new calls. You"Il have all
the data you need rtgju there in
front of you . and you can print
lists and label s. edit records.
even look at photos of man y
hams. PholmJ QSLs appear au to­
maricall y in wtndowsc , wi th
the touch of a button in DOS .
Your photo or QS L can appear in
the next update. free! F ind out
more by comacttng Buckmaster,
6 196 Jefferson High way. ~in­

eral VA 231 17: Pho ne (540) !l94 ·
5777 or (800) 2!12-5628: FAX
(540) 894·9 14 1: E-mail at
info@huck.com.

HamCalI CD-ROM

physic s. Well . ato ms are made
Alchemy Today by C h r is up o f elec tron s, proton s. and

Ill er t. Subtitl ed: A beginn e r ' s neutrons. And th ey're made up
guide to Had ro nic circuit din- o f q uarks . And q ua rk s are made
g ram s an d se c re ts o f co ld up o f o mego ns. And what are
nuclear fusion . Thi s large 172- o mego ns made of? String s o f
page arch i va l q ua li ty (very G ree n En ergy Balls , as o rigi-
heavy pape r) book is a la vi shl y nally describedby Bessant and
ifl ust rat e d i ru ro d u cri o n to Leadbe ater i n 189 5 . A ha , so
the latest co nce pts in atom ic what is "e nergy?" Never m ind .
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Harturrmics has a new version
o f their lo ng-po pular Suba udible
Tone Encoder/Decod er module.
The new TD-5 bas several new
features. includ ing crystal con­
tro l for precise tone accuracy
and a convenient OIP swi tch for
to ne selection without tes t
equipment.

The T O-5 will let you use
your existi ng FM transceiver to
access all your favorite dosed



Kit Building Is Fun...And Saves Money

.. "'~.. - ._ . _ . I
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SOLVE HOT CHASSIS PROBUMS
Annoying RFI/TVl ond hot chassis problems are
often caused by lock of P'"opef ground. While not
o substiMe for rodials or good grounding, Model
1251 ~ides '"tuned couoterpoise"" to satisfy 1M
tronstmlter.
1251 $49.

CALL 1-423-453-7172 TODAY
10 request free catalog. locludes IMse kib and more budget priced
projects for horns and SWls.

"ANY BAND" SSB/CW
RECEIVER

Industry's best buy using direct conversion.
Designed~i~cally for hom bonds only. Better
audio ond filteri':l9 than competition and we supply
everything to build it, or change it, to ANY hom bond 160­
10 melers. You provide DC, speaker or phoues.
1056 $29·

9·BAND SWL RECEIVER
tv\odemized '"fi rst rodio kit"" classic. 5 transistor,
3 IC design, electronic bandswitch. Tune both
AM. broadcast ond ssa/ON from 1.8-22 MHz.
Has Main gm;l Fine tuning, Regoo, RF gain,
Volume. Powerh..1audio to built-in speaker, your
own speaker or stereo phones. Use 8 C cells Of"

ext. 12 VDC.
1253 $59"

GSRV ANTENNA KIT
work 160-10 meters ond WARC bonds with 1 antenna. We use this
easy-to-buikl design for test here at 1M foetory. 102 ft. long, 80-10
meters ond even. 160 with some ontenno tunen. You $Upply RG8X or RG­
58 from feed polnt 10 tuner (must be 70 ft . min .). We provide everything
else INCLUDING balun beads.
1225 $49·

DUAL BAND SWR/RF WAnMrnR
~onnedors for both HF and VHF let you leave meter in line with 80TH
rigs. Front ponel switehbetween HF ond 2
meters. Meawre power or SWR on 20 or 200
watt ranges. 1.8-30 MHz and 144·1 .48 MHz.
1202 kit $.49·
1202A factory assembled $74·

4·BAND RECEIVER ONLY $24
Thi$Regen beets 1M pants off those borile
3-tube rcdos c:J 1M 1950s. (o.<en 49 and
31 meter SWbonds, 400nd 20 meferhom
bands plus 12-15 MHz. IIlCIudes front
fXl~ ' Dress it up with )'OI.Jr own cose and
k.nol». PuYi buttoo bandswitch, Main Tuning,
Regen control, vclome, on-off switch. You proyide
DC, stereo phones Of" speakers. Popular group project!
1054 $24· BuySfor Sl l0

2 MrnR FM TRANSCEIVER
Building a sophisticatedm~ controlled rig is easy with our
step-brstep msernb/y manual. You build in sections and then make
progren tests a long the way. Added benefit is the kncrwIeeiQe to mointoin
it yourself for years 10 come. Only lest equipment requiredis a YOM.
• Encoder N.nes 143.5-148.5 in 5 KHz slep$ lor 2.5 KHz)
• 15 memones store repealer offset and suboodible lanes
• Slare~ non-srcndcrd split {CAP, MARS)
• Built·in subocdible tone encoder
• InslanlalleOU ~ pin diode T/ R

switching
• Pocket ready with rear ponel

DIN connector (I 200 baud)
• ""9" lED noodout
• Build it now 5 or 30 watts, or

upgrade to 30 watts Ioter
• CornoIete enclosure. mike ond mob._

brocket included
1220 5 watts out $195·
1222 30 watt module $64.

6 METER FM TRANSCEIVER
Some featu res as 2 meter model. Covers 51.095-5.4.1 MHz.
1260 5 wa tts aut $1 95·

lsorry, FCC rules forbid sales of odd-on power amp)

The T-Kit division of TEN·TEe is dedicated to putting the fu n
bock into building . Our pledge is to design kits from the
ground up to be built by average horns with simple lest
equipment. And best of a ll , kit building saves you
money...20, 30 even 40% over comparable factory bu ilt
gear. Have some fu n and build your next project!

EXPLORE 6 METERS FOR ONLY $9S
No need to buy a complete transceiver to discover 1M fun of 6 melers.
T-Kit offers two transverlers to choose from. Model 1209 converts your
2 meter handheld or mobile rig to 6. All features and modes on your
2 meter rig immediately (Mliloble on 6 {FM SS8 CW}. Tune 144·148
MHz to wOrk 50-54 MHz.. MocW 1208 COI I.em any modem HF rig with
20 melers to 6. Tune 14·1 4.35 MHz: to wor\: 50-50.35 MHz.
• 5 watts max input deliYers

8 """" out
• Only 1.3'"H, 7.25'W, 6.125'"0
• Simple hookup, no mods needed

to most rigs
• Silent RF-sense PIN diode T/ R

switching
1208 20 to 6 meter, kit $95·
1208A 20 to 6 meter, factory assembled $159·
1209 2 to6 meter, lcit $95·
1209A 2 to 6 meter, b:tory ossembled $159·

A kit building tradition storted with the down of hom rad io
in the 1920s, peaked in the 19605 and nearly vanished
when HEATHKlFM discontinued hom products in the
19805. Many of you continue 10 encourage us to revive the
tra dition.

1G.tlr ~-~ '"o..ders only 800-833·7373 Hit
FAY.. 423-428-4483 a division rJ TEN-TEC.Inc:.

9:00 a.m. .- 5:30 p,m. TEN-TEe 118~ ~Iy Parton Pkwy.
Mon.·Fn. Easlern Sevlervilfe TN 37862

O Copytigllt 1995 '

"Plus shipping & hancling
2 METER AMP

Easy 10 buikl omp beosrs your 1-5 watt HT 10 20-35

watts for mobile or fixed opeiolion. Includes 1....=::~1:~pointed case and heatsink. eo..en. 144-1.48
MHz plus MARS/CAP. Fast RF·sense T/R
switch. Build either class AS or C. BNC input,

~~.~.t~: $74·
1200A.... .factory assembled $119·



Skyline-RTU

Skyline-RTU with a No-Cost Repeater
Option

QSLContcst,
73 Magazine.

70 N202,
Peterborough NH 03458-1 107

Bribery? You Bct!

ContestQSL
Did yo u buy your QSL off a rack , or did you put some
thou ght and creativity into it '! If you think you have a win­
ner, send it in and let us have a look at it. Who knows, it
might make the cover. Well, maybe page 85 or so. Or maybe
Wayne's wastebasket If it's declared a winner, you'll get a
CD of your choice of any of 26 kinds of music, as listed in
Wayne 's Nove mber editorial. You 'll also sec i t in 73!
Send it to:

Optional Module for
Skyline-RTU

Final Quantum Revelation by information vlaascrtcsorrevelanons
Kiril Chukanov Subtitled: General from a supcrrnind. but you'H see that
theory of worldorganization. This40 J he's backed up his theories with good
page l-xJ(IK is also lavishly illustrated solid lab work. He covers the funda­
It is also tough going at times (lots of mental laws, elementary particles,
equations). but it covers an amazing chemical elements, quantum bound­
range of topics. Ball lightning as aries of the world, the solar system,
a potential SOUft'C of power, cold fu- the galaxy. $35 .00 from Radio
sion power, etc. Cbukanov gOI his Bookshop. (Ordcrform on pagc 88.)
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Docs it get any better than
this? RF Nculink is now ship­
ping its Skyline-RTUs with a no­
COSI repeater option: the repeater
function is implemented via the
serial port. Each RTU is a fully
integrated subsystem that in­
d udes a UHF transceiver, RS­
232 modem interface, and a digi­
tal/analog 110 hoard. The stan­
dard device provides for eight
cptoisolated digital inputs/out­
puts , and two analog-to-digital
converter ter minals. The I/O
modules are stackable up to
eight units, providing a combi­
nati on of up to 64 digilall/O and
16 N D terminals. Optional RTU
modules are available with eight

Versatile New
Telephone

Interconnect

Communications Electronics
Specialties has released the first
in a new series of telephone in­
terconnect devices that will al­
low land mobi le radio users easy
access to the telephone network.
The new simplex and semi-

channels in and out, and four
channel relay output ports.

T he radio modem platform is
the Nculink 9600, a high-speed,
9.6 Kbps. 2 watt transceiver mo­
dem . Up to 64 RF channe ls can
he programmed into internal
memory. Additional features arc
In-bi t CRC error detection,
RTS/CTS, XON/XOFF, or no
fl ow con trol. With its 65 ,000
unique ID codes, this synthe­
sized UH F modem can be con­
figured for point-to-point and
point-to -multipoi nt networks.

For more information, contact RF
Industries, Neulink Division, 7610
Miramar Rd., San Diego CA 92126;
phone (619) 549-6340.

duplex 4700VP can be easily in­
stalled into nearly every re­
peater/transceiver on the market;
it has an automatic setup feature
and can be programmed locally
or over the air.

The 4700VP is the lowest
cost, smallest size unit on the
market, but it's loaded with fea­
tures like 25 speed-dial loce­
lions, lO-digit connect/discon­
nect code, pulse or tone dial,
lightnin g protection , full-feat ure
toll rest riction with inclusion
and exclus ion numbers, buill-in
audi o path and last number re­
dial. For more information , tele­
phone CES at (407) 679-9440,
FAX them at (407) 679-81 10, or
write to : 925·122 S. Semoran
Blvd ., Winter Park FL 32792.

New Compact Voice
Logging Recorders

Whenever it's important LO

verify every dctai l-c-emcrgcncy
calls, contesting, meetings, or
the like-Omnicron recorders
provide assurance. Slow-speed
recording allows up to 16 hours
of talk time on a standard audio
cassette, and thei r time track op­
tion doc uments time and date on
a separate channel throughout all
recordings. YLR recorders also
permit monitoring during rc­
cording, making them ideal for
those of us who are trying to do
two (or more) things at once!

Additional standard features
include voice-activated record­
ing, alarms to pre vent operator
error, a 2X ANSI tape position
counter, dual head phone jacks,
and ad vanced automatic record
level circuitry. Priced from
$340, YLR recorders are avail­
able with a complete line of ac­
cessories, including the TCC- 14
time/date source.

For more information, co ntact
Bill Jones at Omnicron Electron ­
ic s, 581 Libe rty Highway,
Putnam CT 06260; telephone
(860) 928~0377 ; FAX (860) 928­
6477.

PowerAlert™
Software Now
On CD-ROM

Tripp Lite's PowerA1ert Plus
network power manage ment
software is now available on
CD-ROM for easy installation.
All version s o f PowerAlert Plus
include cahling and come on a
single CD- ROM coveri ng
Nove ll, Windows 95/Windows
NT, OS/2, UN IX, HP-UX, and
HP Openview operating sys­
tems. The C D-ROM also in­
cludes Tripp Lite 's Novell
SNMP agent thai allows SNMP
management wit ho ut external
adapters.

PowerAlen Plus measures and
displays power parameters such as
maximum and minimum line in­
pu t voltage and line frequency
from any workstation or server,
and logs all the inform ation. It
also provides comprehensive
records of power disturbances,
pools al arms, and stores alarm
setpoints, enabling tracking to
the problem's source. PowerAlcrt
Plus also monitors and graphically
displays battery power, percent of
UPS load and internal UPS
temperature, allowing precise
knowledge of conditions and
alerting the network manager to
potential problems before they
occur.

PowcrAlert Plus is the only
power management software
available o n CD-R OM covering
so many systems on a single
disk . It' s avai lable separately for
$89 or bun dled with Tripp Lite ' s
Srnartpro UPS systems. For more
information, call (312) 755-5401;
FAX (3 12) 644-6505; E-mail:
inf00f-'lripplite@lTll.:imail.com; or at
web site hnp:l/lripplite.cOln



Doing DC

One of the aggra vating things
about my ha m shack , as well as
my computer desk, is the ugly
wall-wart s hanging out of every
available 120 VAC outlet. Every
accessory that you buy these days
seems to be po wered by a wall­
wart transformer, and there j us t
simply isn' t space for all those
power modules. Photo n shows
a DC power strip. A single DC
power supply is input to one end,
then up to seven device s ca n be

plugged into the DC outl ets. A
DC vo ltmeter on the strip reads

the va lue of the applied voltage.

At one time, di gital frequency
coun ters (DFC) were terri bly ex ­
pensive . Eve n "cheap" models
cost about the same as new cars
of that era, and they we re heavy,
as we ll as po wer hog s. Those
DFCs were really ope n only to
professionals and th at top elite of
rich hams. The rest of us used a
rccei vcr and crys tal calibrator to
measure freq ue ncy, mo re or less
(although I' ve see n some pretty
good results using cheapo equi p­
me nt d u ri ng the old A R RL
Frequen cy Measurem en t Tes ts).

Today. the situation is different.
Whi le the best D f'Cs are s t ill
costly, there are a nu mber of ham­
grade instrume nts o n the market
(Photo C) that arc very reason­
ably priced . and will allow you to
measu re fre q uency acc urately
enough for most ham uses. These
battery-powered devices make
the use of the DFC a game for all.

Connections ...

I can he reached via snail mail at
the address above, or via Internet

E-mail atcanjj@aol.mm.
Photos for this colu mn were

su pp l ied by M FJ Ente rprises ,
lnc., P. O. Box 494, Mississippi

State, MS 39762. Fa

attenuated by the low-pass filter
before it does any damage.

Digital f requency counter

A low-pass filler (Photo B) is
a frequency selective device that
passes frequencies below the cut­
off frequ ency, and attenuates fre­
qucncies above that point. So why
do we need a low-pass filter? Be ­
cause all transmi tte rs produce
harmonics, i.e., signal at frequen­
cies that arc integer multiples of
the fundamental frequencies (1 4
MHz is the second harmonic of7
M HL, while 2 1 MHL is its thi rd
harmonic, etc). Although there
arc legal specifications o f how
litt le harmonic energy you are al­
lowed to produce, and we would
like to radiate zero power at the
harmonic, all real trans mitters
produce some harmo nics. T he
problem gets worse whe n the an­
tenna is resonant on the harmonic
or the transmitter is either improp­
erly adjusted or defective.

T he main purpose of the lo w­
pass filter is to preve nt ha rmonic
energy fro m HF ham transmitters
from clobbering television recep­
tion. The typica l ham low-pass
filter has a cutoff freq uency at
some point above the 10 meter
ham ba nd. but below T V channel
2. If a harmonic is p rod uced
by the transmitter, then it will be

Ph oto V. DC outlet strip.
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Ph oto C. Digital frequency
counter.

Low-pass filter

other or against the dipole. Not
perfect. and anyone with a pro­
fe ss ional antenna range would
sneer, but it worked for ha m
purposes.

A coaxial switch (photo A ) is
used to allow a recei vcr or ham
radio set to use any of several
antennas (up to 16-port models
are available , bu t this one is a
four-port model). T he common
connector is for the receiver or
transmitter, while the antennas
a nd/or dummy loads arc con­
ne cted to the "A," "B," "D," and
"E" ports, respectively; the "C"
port is for the coax line to the rig.
Alternatively, one can turn the
switch around backwards (it's bi­
direc tional, after all), and use the
same antenna on two differe nt
receivers or transmitters.

T he use of the coaxial switch

in ante nna measure ment is in
comparing the a ntenna being
tested with ei the r another antenna
or a dummy load. The kind of off­
the-air checks th at amateurs can
make arc notoriously inaccurate ,

but can be made a lo t more use­

fu l by maki ng comparisons with
known antennas. For example, a
frie nd o f mine, the late Johnnie
H. Thorne K4 NFU/5, had an an­

tenn a farm in Texas (and it did

seem that he grew antcnnas . judg­
ing from the number he had). He
kept a standard dipole. optimally
installed and cut for 20 meters. and
made all of his test designs for the

SlUIIe freque ncy. l ie would compare
new designs to the dipole by switch­
ing back and forth wh ile monitor­
ing the signal st rength o n the
receiver 's S-meter. He could also
compare two dim-rent antennas by
comparing them against each

Coaxia l switches

Photo H. Law-pass filter

antenna output of the tuner, and
then adjust the controls for best
VSW R at a number of frequen­
cies . By rec o rd ing t he knob
settings. you can "rough in" the
antenna tuner whe n changing

frequency.

Some things you oughta
have

The dummy load, or artificial
aerial as it is called in the UK, is
a resistor used to simulate an an­
te nna when adjusting a transmit­
ter or other radio apparatus .T hese
devices consist of a noninductive
5(}.ohm resis tor ins ide a shielded

enclosure.
T he du mmy lo ad offe rs a

couple of benefi ts over regular
anten nas. First, it is a nearly co n­
stant impedance over the entire
freq uency range, and, second, it
docs not prese nt any appreci able
reacta nce. T hird , and perh aps
most important. the dum my load
pro vides the ability to conduct
tes ts off the air where yo u won' t
cause TV I, BC I, or interference
to other users of the test frequency
th at you select. Besides. it is ille­
gal and just plai n rude to radiate
when you don' t have to!

O ne use for dummy loads is to
adjust anten na tu ners. You can
connect the dummy load 10 the

Number 61 on your Fe9dbsck csrd

CRRR'S CORNER

Dummy loads

Photo A.. Coaxial switch.

When we think of ha m radio

stuff we normally think of a shiny
new SSB transceiver with digital
readout, digi tal signal processing,
a pa n adapter oscilloscope to
check for gaps in the band where
one m igh t se t do w n and call
"CQ:' all of wh ich costs more
than I paid for my first new car
(of course , it's relative-c-I paid
about the same for that car as my
father paid for his first house ).
There are, however, a number of
thi ngs th at are handy to have
around the ham shack. Let's take
a look at a few of them.

Analog-to-Digital (AID) Converters
Joseph J. Carr K41PV
P.O . Box 1099
Falls Church VA 22041



PI/ow A . A vertical mounted above the TV (1IIlel1ll(l does a /?reat job
for the «S- IO uplink on 2 II/f'/f' r s.
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Amateur Radio Via Satellites

The current high-o m it satellites
use frequencies in the 2 meter, 70
ern and 13 em bands. After the

launch of Ph ase 3- D. la ter this
year or early next year. we will
have a sate lli te spanning ham
bands fro m HF up through 24
G Hz. Thc bands covered by A-O­
10 and 13 wil l he vel)' popu lar on
P3D. and provid e future P3D us­
ers with an oppo rtuni ty to ge t
ready rOT the new sate ll ite by get­
ting systems running no w. Signal s
from P3D arc e xpected to he at
least 8 dB better than the signals
fro m A-O - I3 . hut not fo r all
passes. Selling up an antenna sys­
te m for re liable activity through
the current satelli tes will insure
great operation through P3D.

VHF and l; IIF satellite anten­
nas don't need to he up high. they
just need to "sec" the sky. It's best
10 have an un obstructed vie w of
the horizon in all di rect ion s. Trees
and buildings attenuate both reo
ceived and transmitted signals .
Co mmonly used an tenna s for 2
meters and 70 em arc ci rcula rly­
pol a ri zed cc m mc rcia fly-bu ilt
c rossed yagis. Manufacturers in­
c1ud e H y-G a in , Sf -Sq u ared .
KL~L Tonna and others. The first
four brands arc the easiest to find ,

One package includes a 2Q-el­
c rncnt 2 meter crossed yagi, a 16­
clement 70 em cro ssed yagi. and
[I mounting bourn with mounti ng
plate suitable fo r use with the

some perform better than others
during a give n satell ite pass. The
vertical an d the yagi may do well

for DX contacts whe n the satel­
lite is o n the horizon. while the
dipole or turnst ile will have bel­
ter recept ion when the sa te lli te is
overhead. O ne option is to have
two o r three different 10 meier
amcnnas hooked 10a coax switch
in the shac k. When reception on
one antenna is bad, try a different
one.

Gell ing a 2 meter signa l up 10

RS- IOis almost as easy as recci v­
ing s ignals from the sa te ll ite. Al­
most any o mnidirectional vert ical
antenna in the clear will wo rk
with a 25-wau tran smitter. While
there arc several commercia l an­
tennas to choose from. others. like
gro und planes and Lpcle s, a re
easy to build. For the 15 meter
uplink of RS· 12, a di pole with a
25- to I ()()..wat t transmitter will do
the job.

Antennas for the high-orbit
hamsats

While most LEO sate llites ha ve
altitude s o f 1,000 miles or less.
the high-orbit DX sate lhres like
A-Q..I O and 13 have apogees or
high points OUI to 24.000 miles.
The signals from these sate lli tes
are mu ch weaker. Better ante nnas
are ne ed ed to m ake reli abl c
contac ts .

Ph oto H. An array ofantennas for A-O-IO and I1 11'0r,l; at ll:45ZIB
includes (from left 10 right) a KLM 2M-I4C for 2 meters. a Down
East 4j -t'1emem loop yogi fo r 23 em. a Bob M.'·ers dMI for 23 em and
a Hv-Gain 2J5SATf or 70 em. all on a nine-f oot Fiberglas™ boom.

"Getting a 2 meter signal up to RS·l0 is almost
as easy as receiving signals from the satellite. "

Successful LEO antennas

Most ham stations already have

sufficient antennas to get sta rted
with LEO satellite work. Almost
any antenna cut for 10 meters will
receive RS-IO. A dipole or in­

vcrted-v with a reasonable coax
ru n and a sensit ive receiver will
do the j ob. For many this will be
the ir fina l receive con figuration,

pro viding effecti ve results fo r

hund reds or even tho usand s of

satisfying contacts .
Improvements requi re expcri­

mentation and wi ll be location­
depend ent. Ant enna s tha t work
include horizonta l loops, ve rti ­
ca ls. turns ti les, eggbe a te rs and
yagis. Due to the different radi a­
tion patte rns of these ante nnas.

harnsats like A~1SAT-OSCAR- 10

and 13. The others go back to HF
and local repea ters.

HAMSATS

A key pan of every satellite sta­
tion is the antenna system . While
small, simple anten nas arc great
for experiments and portable usc,
the y ma ke most co ntac ts via
satellite d ifficult and less enjoy­
able. The end resul t hi few cr con­
tacts, le ss fun. and eve ntual ly
disinterest in th is exciti ng face t of
amateur radio.

Most newcomers 10 OSCAR
(Orbit ing Satell ite Carrying Ama­
teur Radio) start on the analog.
LEO (Low Earth Orhit ) hamsars.

like RS·IO and RS·12. us ing
simple antennas. Successful en­
thusiasts study the deficiencies of
their systems an d make correc­
tions. With some experie nce. they
eventually go on the digital satel­
li te s li ke KITS AT-OSC AR -23
a nd 25 . and the hig h-o rbit

Andy MacAllister WASZIB
14714 Knights Way Drive
Houston TX 77083



Photo C. Bruce KK5DO doing some maintenance on his rotator
system. The antennas include an M-Squared 2MCP22 for 2 meters
and a pair of436CP30sfor 70 em.

CIRC1.E 1lla ON READER SERVICE CARD
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1-800-259-7331
TheSGCBuilding Box3526Bellevue.Washington 98009 USA
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Introducing theSmartPro~

f romKentucky toCairo, Smartuner' has

become the antenna coupler ofchoice­

intelligent, rugged, highlyrefined. It

quickly and precisely tunes anyantenna

from 8-80 feel And remembers each

setting. Now, our next

step. Smartl'ro"

Everything Smartuner

does so well,

SmartPro does even

better, It's designed

for the professional

operator who needs

enhanced tuning

features and

performance.

Srnartuner"or

Smartlro"Either one

is asmart buy.Call us

for details.

boom. and matc hes we ll wit h
the 30-ele me nt 436C P30.
M- Squared also has longer ver­
sions of these ante nnas. and om­
nidirectional eggbeater antennas
for both bands. Quality compo­
nents ar e used throughout.
Many sa tellite enthusiasts have
had excellent re s u lt s with
M-Squared p roducts.

The finest . and also the most
expensive. ante nnas are made by
KLM . Two vers io ns o f the 2
meter crossed yagi are avai lable.
One has 14 cle me nts and the
other has 22. Just the 2M-22C
(22-e lement antenna) incl udes
switcher and sta inless hardware.
For 70 e rn. th e re i s e i t her
an 18-element o r 40 -eleme nt
ante nna.

If you would prefer to build
you r own antennas. or to study
the topic o f an tennas for space
communication s. consult The
ARRL Handbook. The ARRL Op­
erating Manual. The Satellite
Experimenter sHandbook. many
AMS AT publications. and the
AMSAT HF and satellite nets.

Many d iscussions on the Inter­
net through amsat-bbesamsar.org
have approached the topic of effec­
tive antennas. To subscribe to
amsat-bb. send a mes sag e to
(i'¢;ClV@amsat.org. In the body of
the message. simply type "sub­
scribe amsat-bb." The system is
not automatic. so it may be a fe w
days be fore t he mail sta rts
coming through. Fa

More Information

Alliance UI00 rotor (used for el­
evation control). It does not come
with po lari zat ion s witching.
but it is the least expe nsive.
The cab le harness typicall y is
set for RH CP (righl-hand c ir­
cular pol ari zatio n) to conform
with most satellites. The ind i­
vidual a nte nnas. c ross boom
and mounting plate c an be pur­
c hase d se pa ra te ly. if neces ­
sary. A pola ri ty s wit c he r is
available fo r the 7 0 em an­
te nn a. a nd a 10 - e l e me nt
2 me ter c rosse d yagi i s a n
al te rnative for those w ith
space constraints . T he smalle r
antenna exh ibits le ss gain .

T he OSCAR Link an tenna
system hom !ly-Gai n offers
advant ages over o t he r sys­
tems. but costs a litt le mo re .
It incl udes a te-elemenr z meter
crossed yagi, a 30-ele ment 70
em crossed yagi and a heavy­
walled FiberglasTN c ross boom.
The hardware is stainless steel
with ultraviolet stabilized pl as­
tic insulators. Many other ite ms
have been carefully engineered.
including polanza tion switching
re lays rat ed at 200 wails. For a
cost-effect ive syste m with ex­
cellent performance. this an­
tenna array is the best choice .

A ne wer compa ny called
M-Squared sells several types of
sate lli te ante nnas . T he mos t
popular mode ls for e ffec ti ve
communicat ions through A-O­
W and 13 are the 2MC Pl4 and
436CP30. for 2 meters and 70
em respective ly. The 2MCP I4
has 14 elements and a IO-foot
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"Comrnunlcatlons Simplified,
Part 8

The secret world ofFM.
Peter A. Stark K20AW

PO Box 209
Mt. Kisco NY 10549

"The major advantage that FM has over AM is that it resists
noise and interf erence better."

Unmodulated f\ f\ f\ f\ f\ f\ f\ f\ f\ (\
carrier VV\J\JVVVVV IJ

Here is a short BASIC program tha t
generates the picture in Ftg. 1. You can
ex periment with it to sec wha t happens
as yo u change values.

carrier. There is also phase modu lation
which-you guessed it-changes the phase:
we will discuss it later in this pan .

Flg. 1 shows what we mean by FM .At
the top. we see the audio wa veform that
we want to transmit (altho ugh we ' re
talk ing about send ing audio at this point.
in reali ty you could send video. d ata. o r
any o ther kind of information via FM).
In the middle is the carrier. as it would
look before modulation . At the bottom is
the resulting FM wave . As yo u can [.CC.

the freq uency goes up (cycles are closer
together) when the audio wave is high.
and the frequency goes down (cycles
farther apart) when the audio wave goes
down (it could also he the other way­
one goes up when the othe r goes down).

When there is no modulation (such as
when an PM broadcast station tra nsmits
s ilence ) the carrier frequency rests at
what is called the center frequency; if
yo u hear an announcer say "This is
WXYZ o n 96.3 MHz." that te lls you
what the center freq uency is. O nce the
music starts. the frequency starts to vary
above and below that center frequency:
we say that it is deviating from the cen­
ter frequency. Deviation is the word that
descri bes how far it deviates from the
ce nter frequency.

be heard better in und erpasses and tun­
nels because of the higher frequencies. If
AM was all owed wide r bandwidths. it
too could have a better freq uency re­
sponse . The major advantage that FM
has over AM is that it resists noise and
interference be tter.

Frequency Mod ulation (Jo~l)

Just as amplitude modulat ion changes
the amplitude of a carrier. frequency
modulation changes the frequency o f the

stations usc different carrier frequencies from
AM stations (VlW instead of Lf1. and they
are allowed to usc wider bandwidths.

AM broadcast station carrier frcqucn­
cies are in the range fro m 0.55 to 1.6
MHz. and are limited to 20 kHz band­
width. On the other hand. FM. broadcast
carriers lie between 88 and 108 MHz.
and are assigned 200 MHz bandwidth.
AM signals travel farthe r because of the
lower frequencies. and FM signals can

Audio

Most peop le know thai FM so unds
better-it has better frequency response
and less noise and interfe rence. and can
be heard in underpasses and tunnels.
where AM fades o ut. They also know
that you can hear AM broadcast stations
farther away than FM stations. espe­
cially at night. They become convinced
that these charucteristics are true for all
AM and FM . In reality. much of what we
think about ~1 comes not because it is
~1. but because commercial FM rad io

L
ast time wc looked at AM radio ;
no w it 's timc to gc t a bit more

complicated and tack le FM. or
frequency modulation.

Today. there are very few AM-o nly or
~1-only radi os made; most radios cover
both AM and ~1 broadcast bands. So
most o f us listen to both AM and FM
broadcast stations. Unfortunately, this
o ften leads us to the wrong conclusions
about their relati ve features.

Carrier with \ f\ flJV fI f\ f\ f\ f\ /
FM modulationl)\[V VV \TV VV

Fig. 1. Frequency modulation.
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people. and the holes are the empty
chairs. As a nearby electron jumps into a
hole. it leaves another hole behind it. And
so it looks as though the hole moved in a
direction opposite to thai of the electron.

Fig. 2 shows how this can be used to
make a diode. On the left we see a piece
of plain silicon. The dots show the posi­
tions of the electrons which might carry
current if they were more free to move.
The silicon is a crystal, and the atoms
and their electrons form a neat pattern
throughout the material .

On the right in Fig. 2 we see how a
semiconductor diode is made up out of
two pieces of silicon. The anode is a
piece of P-typc silicon. while the cerh­
ode is made ofN-type silicon. The place
where they abut against each other is
called the junct ion .

If you compare the P-typc anode with
the plain silicon. you will see that there
are white areas where there are electrons
missi ng; these arc the holes. On the
other hand, we drew some larger dots
in the N-material to show the extra
electrons added by the doping.

Now imagine that the diode is forward
biased ; thai is. the anode is connected to
a positive voltage. while the cathode
con nects to negative. Since the negative
electrons are repelled by the negative
voltage at the cathode, and attracted by
the positive voltage at the anode. they
start trying to move upward. Every now
and then (quite often. actually) one of the
extra electrons in the cathode will look
across the junction. spot a holeon the other
side, and jump into it. Ofcourse. new clcc­
trons coming in from the negative termi nal
replace the lost electrons in the cathode,
while the extra electrons in the anode jump
from hole to hole and eventually go OUI the
positive tennina!. This gives us a current
through the diode.

But now look at Fig. 3. which shows the
diode reverse biased-c-tbar is. the anode
terminal is connected to the negative ter­
minal of a battery. while the cathode is
connected to the positive terminal. Under
these conditions, there is no current flow
through the diode. simply because all the
electrons up in the cathode arc being at­
traetcd. by the positive terminal of the battery.
while all the rob at the bottom (which be­

have like positive charges) are unrscted to the
negative terminal of the battery

Because all the electrons and holes are
being pulled away from the j unction.
there is a region around the junction
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Producing FM

Tbcrc are many ways to produce an FM
signal. One way is to build an oscillator and
wiggle its frequency back and forth in step
with the rrodulauon signal, using a special
kind of diode called a va ricap.

Most semiconductor diodes are made of
silicon. which is a semiconductor-it con­
ducts electricity. hut not well. because itsclcc­
ironsarc 001 very free to travel. so they cannot
carry any substantial current BUl it can be
maie into a betterconductor by adding other
materials to it Tbcse make it less pure,am so
are called impurities; the resulting impure
silicon is said to be doped.

One type of impurity has nwre conduct ion
electrons than silicon; since electrons have a
negative charge. the resulting doped sil icon is
called N-t)JX:. It has an excess of electrons,
and the new electrons which were adcbJ by
the N-type impurity arc now freer to move
and therefore make lhe silicon into a better
conductor.

Another type of impurity has fewer con­
duction electrons than silicon; this produces a
lack of electrons. and leaves "boles"-places
where the silicon woukllike to have an elec­
tron, if line were any arourk!. nus sen of
doped silicon is called P-type. because tbese
holes behave sort of like positive charges.

Think of this as a game of musical chairs.
In the normal musical chairs game. there is a
ring of chain; and a ring of people, but thee is
always one fewer chair than tbere are people.

WhL'Tl the musicplays. the JX.'q)1e move from
chair to chair. and wten the music suddenly
stops. everyone sitsdown. Of course. ttere is
always one person without a chair. so he is
"out," and so on. Suppose we reverse the

gamc-c-insteed of having one chair too few,
put in one chair too many. Now there is al­
ways a chair free.As people move from chair
to chair. ignore the people and instead focus
yOJJ' eyeson whicheverchair isempty at that
instant. As the people arc moving in one di­
rection. the empty chair seems to be moving
in the O)JIU"itc direction.

P material behaves the same way. ex­
cept that the electrons are like the

, '

• ••• •

• • • • •
. ' ~'. ' I' .typc: silicon

••• • •
' . ' ~ '. (clIhodo:)

, ,

: ." '. Pvtype silkun
. • ','. (3 nOOo: )
, '

D IODE

'" 1-'-: ~, .~:~ - JUlK1ion

60 SCREEN 2
70 FOR X=OTO 639
80 T=XJ640
90 AUDIO =S IN (TWOPI ' FAUDIO ' T)
IIX) CARR IER = SIN(TWOPI'FCARRIER'T)
110 FM =SIN(TWOPI' FCARRIER' T-MODIN DEX'COS(TWOPI'FAU DlO ' T»
120 PSET(X.50-20 ' AUDIO )
130 PSET(X, IOO-20'CARRIER)
140 PSET(X. 150-20' FM)
150 NEXT X
160 IF IN KEY$=''' ' TH EN GOTO 160
170 SCREEN 0

At 640 different val ues o f X going
across the screen, the program cal­
culates the voltag e o f the audio
signal and the ca rrier signa l (whose
freque ncies are FAUDIO and
FCARRI ER , respectively), and then
combines them in to an FM signal.
The three PSET instructi ons in lines
120, 130, and 140 then plot these
va lues on the screen.

D
"

Plain .

silietm - . - . . :-

FM diffe rs from A M in many
way s. Noise and interference usu all y
corrupt signa ls by changing their
voltage- by addi ng spikes , or in
some other way chang ing the shape
of the sig nal: they cannot change it s
frequency. S ince FM s ig na ls only
change the ir frequency, not the ir am ­
plitude , It' s possible to de sign a re­
ce ive r that ig nores am plit ud e
changes (fo r in stance. an FM radi o
often contai ns a limiter ci rc uit
whi ch clips the tops off the signa l to

make the sig nal the same height no
ma ttc r wha t level it comes in ). The
rece iver will th en igno re the noi se
a ltogether. Th is won' t work for ve ry
weak sig na ls . of course. si nce then
there 's nothing to cli p. but fo r any
reasonably stro ng sig nal. FM can be
remarkably free o f no ise .

Fig. 1. Pla in silicon and a silicon d iode.



Now back to FM modulation

larger than I (since subtracting a nega­
tive number is the same as adding a posi ­
tive number). Dividing G by a number
larger than I gives us a smaller nu mber;
in other words. the gain A of the entire
circuit is smaller than the gain G of the
amplifier by itsel f.

Since negative feed hack reduces the
gai n of an amplifier. you may he
te mpted to think that it is a bad thing.
Actually. though. negative feedback is
used a lo t because, while it reduces the
gain. it also reduces the distortion of the
amplilier and improves other factors.
Almost every hi-f amplifier uses it to
improve operation.

(B) Positi ve feedback. however. is
what we need to make an oscillator.
W ith positive feedback. the s ignal being
fed hack into the summer is ill phase
with the inpu t signal (Vi.)' and so it adds
to the input. This gives the amplifier
more input than it wou ld otherwise have ,
and so there is a larger ou tput voltage
(V"",) than before.

Re turning to our equat ion. suppose
that the product GH was a positive nu m­
ber suc h as +0.5 or +<l.K; it wo uld then
subtract from the I in the denominator.
making the denominator smalle r than l.
From the equation. we see that dividing
the amplifier gain G hy a number
smaller than I would make the quotient
larger. Thi s increases the gain. bUI it also
reduces the amplifier qua lity. If the am­
plilier produ ces some distortion. then
some o f that di stortion is sent back to the
amplifier and amplified again ; the out­
put therefore has even more distortion
than before. Positive feedback is there­
fore not generally used in plain amplili­
ers, un less you need more gain than the
amplifier can produce by itself.

Now. suppose that the gain G of the
feedback circuit were carefully adj usted
so that the product (GH) were exactly
eq ua l to +I . Then the deno minator of the
eq uat ion would be I - I , or exactly zero!
S ince dividing the amplifier gain G by
zero g ives infin ity as the answer. the
gain o f this servo loop would he infinite.
In othe r words. there could be an o utput
from the circuit even though there is no
input . As it happen s. that is exactly what
we want from an oscillator!

An oscillator is therefore an amplifier
with a positive feed back loop around it.
The feed back loop is adjusted so that its
gain H is exactly equal to IIG at what­
ever freq uency we want it to osc illate at

v
A= ~=-G­

v. 1 - GH

There are two possible things that can
happen at this point. depe nding on
whether we have negative fe edback or
positive feedback .

(A) Negative feedback . As we can see
in Fig. 4. the actual input in to the ampli­
fier is a comhi nation of the input voltage
(V) . and the feedback vo ltage . If these
two signals are out of phase. then the ac­
tual input wou ld be less than V . and.

o

therefore . the output voltage from the
amplifier would be less than if there was
no feed hack. In other words. the gain of
the servo circuit is now smaller than the
gain o f the amplifier all by itself.

We can sec this in the above equation.
If the product of G times H is negative.
then the deno minator o f the equation is

o n it. One way to do this is to huild an
oscillator which will produce the carrier,
and then vary its frequency in step with
the modul ation. If we use an LC ci rc uit
(a tuned cireuit with an inductor L and a
capacitor C) to set the freq uency of the
o scillator. then we can add a varicap
across the LC circu it. The audio (or
other modulation) is sent to the diode.
chang ing its capacitance . T his cha nges
the resonant freq uency of the tuned
circuit. which. in turn. changes the
osc illation frequency. Voila-I'M.

An oscillator is a circuit which pro­
duces an AC wave (the word oscillate
means to swing hack and forth). A typi ­
cal oscillator consists of an amplifier,
with pan of its output sent hack to the
input by «feedback circ uit.

Fig. 4 shows a circuit sometimes
called a feedback loop or urm loop. An
inpu t signal (Vill) is applied tu a co m­
biner circuit (the circle with an X in­
side). and then to an amplifier which has
a gain G. The output from the amplifier
isV_ .

A portion of V_. however. is sent
back through a box whose gain is H. and
combined wi th the input in the com­
biner: the combiner is also sometimes
called a .w mmer or comparator. depe nd­
ing on the ap plication .

The normal eq uation for the overall
gain of a servo loop circuit is

Anode

Cathode

• •

• •• • • •

• • • •
• • • • •
• • • • •

+

(son of like a demilit arized zone) where
there are no holes an d no ex tra electrons.
In electronics. this zone is called a
depletion region. and yo u can see in fo·i~.

3 thai this region is j ust plain silicon-no
extra electrons. and no holes.

The size of this depiction region de­
pends on how much vo ltage there is . If
the bat tery voltage is small, there isn ' t
much pull o n the ho les and electrons.
and the reg ion is fairly thin. If the vo lt­
age is high. then the reg ion becomes
much larger. The depletion region acts
like an insulator. and prevents current
from flowi ng through the diode.

So the diode acts like a conductive re­
gion at the top. an insulator in the
middle, and another conduc tive region at
the bouorn. That is the exact de scription
o f a capacitor- two conductors scpa­
rated by an insulator. The diode there­
fore acts like a capacitor. hut the
capacity depends on the spacing he­
tween the conductors. which in tum de­
pends on the app lied vo ltage. Hence,
this is a vari able capacitor, or varieap.

varicup diodes arc specially made 10

e xhibit large changes o f capacitance
with vo ltage. hut all d iodes exh ibit thi s
effect 10 some degree. For e xample. the
common I N4001 recti fier diode makes a
dandy varicap for many purposes.

Pig. 4. A sen'o /001'.

66 73Amateur Radio Today· August 1996

'--j gain "" II 1--_-'

To prod uce FM . we need 10 produce a
s ine wave carrier whose freq uency var­
ies with Ihe modu lation we wanl to pUl

Pi/!. J. Reverse-biased diode.



(so that the product of G X H is exactly
equal to + I).

A Demodulated
Rr Dr (audio) output

CrI LZ
CIT

is the voltageFM
differenceInput -

RZ DZ between A
B and B.

CZ
I

Lr
C{[

- -

Fig. 5. Afit'qllt'llC)'-l1l1:KlIJalt'J lIanley oscillasor:

begin with the very simple circuit of
Fig. 6.

Let's assume that the FM carrier has a
center frequency of 10.7 ~IHz, and that
it varies above and below that value. Let
us tu ne the two resonant circu its so the
top o ne, co nsisting of LI and C I, is reso­
nant at 10.8 MHz, while the bottom one,
consisting of L2 and C2. resonates at
10.6 MHz. Further, make RI and R2 the
same . R3 and R4 the same, and C3 and
C4 the same.

Start with the FM input at 10.7 MHz.
The input signal is split by resistors R I
and R2 into two paths: Part of it goes to
the top tuned circ uit, part to the bot tom.
The top resonant circuit is tuned 100
kHz too high, while the bottom one is
tuned 100 kHz too lo w, so the input sig­
nal appears across both tuned circui ts,
sligh tly attenuated (since the signal is
not at resonance), but almost ex actly the
same amplitude.

Like the d iode and filter capac ito r in a
po wer supply, diode DI and capacitor
C3 rectify the AC signal from the top
tuned circuit into a positive DC signal.
and filter it. Likewise, d iode D2 and ca­
paci tnr C4 rectify the AC signal from the
bottom tuned circuit.

Since the AC signals across the IWO

tuned circuits are about the same ampli­
tude. the DC voltages across C3 and C-l
arc also eq ual. Po ints A and B therefore
have the same voltage. The voltage nc­
tween A and B is the actual output.
which is zero.

Now suppose the frequency increases
above 10.7 MHz. Since tbc signal is now
closer 10 the 10.8 ~lHz resonant frequency
of the top tuned circuit. the AC signal
across that circuit increases: likewise, the
AC signal across the bottom tuned circuit
decreases because the input frequency is
now farther away from the 10.6 Mllz
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Just as there are various ways o f pro­
ducing FM, so there are many ways of
detec ting (or demodulating) it. Let's

Detecting n t

Fig. 6. A simple I'M demodulator.

is connected directly <KlOSS the tuned cir­
cuit. The exact osc illation frequency.
therefore. depends not just on LI ami C3,
but also on the capacitance of the varicap
{notice the symbol for the varicap-c-a di­
ode whose cathode side consists of two
Jines. like a capacitor).

In order to produce the depiction
reg ion in the varicap. the varicap is
reverse-biased by connecting its cathode
to +V through resistor RJ. but note how
the audio voltage comes in through ca­
pacitor C ion the left. This audio voltage
adds to, or subtracts from. the voltage
+V. so the width of the depiction region
varies with the audio. ThaI changes the
capacitance, which in turn changes the
frequency of oscillation . giving us FM.

Finally. note the inductor labeled
RFC. This is an RF Choke-a small in­
ductor whose purpose is to keep rad io­
freq uency signals from flowi ng through
it. It keeps the high- freque ncy signal at
the tuned circui t from gett ing hack into
the audio or +V bias circuit Capac itor
C2, o n the other hand, docs the opposite,
keeping the audio and DC vo ltage across
the varicap from getting to (and bei ng
short-circuited by) inductor 1,1 . We can' t
connect the varicap diode d irectly across
the tuned circuit since it has to he rc­
verse biased, and the inductor would
short the DC bias voltage.

There are other ways to generate FM.
but the varicap circui t is the simplest and
most o bvious. Its disadvantage is that it
produces some d istortion: hence, it is
most often used for voice or data
communications . and seldom for high
qual ity music.R,

c,

R,

Rrr

+v



cyc les instead of 10); and the lower s ide­
band. with a slightly lower frequency (it
sho ws only 9 cyclcs.)

In the bo ttom waveform. we used a
computer to sum the carrier and side­
bands to prod uce a resulting waveform.
Like the unmodulatcd carrier at the top.
it shows 10 cvcles. but these cycles are

•
not all the same width-you can see that
the vertical lines cross the bottom wave
at ditTerent places in each cycle. From
this. we concl ude that the FM signal at
the bottom is changing freq uency (be­
cause so me cycles are longer and some
are shorter), hut that the average fre­
quency is the same as the unmodulated
carrier. In o ther words. modulating the
carrier to produce FM varies the fre­
q uency back and forth, above and below
the "resting" or unmodulated va lue.

We therefore see that. like an AM sig­
nal, an FM s ignal consists of a carrier
plus sidebands. But there is one catch­
if you examine F ig. 9 carefully. you can
sec that the cycles of the FM signal at
the bottom are not all the same height. In
other words. the freq ue ncy is varying,
but so is the amplitude. Thi s can't be!
There is something wrong here ! FM is
supposed to stay the same amplitude all
the time, not change ! What's wrong?

The problem is that Fig. 9 doesn't tell
us the whole story. Fig. 9 would be good
enough to explain FM. if the two side­
bands were much smaller. When the
amo unt o f FM modulation is very small
( for example. when the music on an f1\.1
station is very soft ). one tiny set of s ide­
bands. much smaller than those shown
in Fig. 9. is enough to swing the result­
ing FM carrier back and forth in
frequency a small amount wi thout
changing the amplitude.

On the ether ha nd. whe n an FM
station transmits loud music (which
produces much more modulation ).
the simple picture in I'·i ~. 9 needs some­
thing else (let 's call it a " finagle factor"),
something which will keep the amplitude
constant.

Thi s "fi nag le factor" is ano the r se t of
sidebands. A real FM s ignal usuall y con­
tains more than one pair of s idebands;
there could be dozens or even hundreds
o f sideband s on each side of the carrier
when there is a lot of mod ulation .

Fig. 10 sho ws how adding just one
more set of s ide ba nds can fix the proh­
lem of Fig. 9. Here we see the followi ng:
the original un modulated carrier with 10

FM sidebands

Like A M . tran smitting an FM signal
results in sidebands, and those s idebands
ncrease the bandwidth of the FM signal.

Let's start by looking at Fig. 9. At
the top, we have 10 cycles of an
unmodu lated carrier with a constant Ire­
quency, Note the vert ical lines, which
cross the carrier signal exactly at the top
of each cycle. If you care fully measure.
you will see that the distances between

all the lines are exactly the same. which
proves that each cycle is exactly the
same len gth.

Below the carrier we see two side­
bands: the upper s ideband, with a
slightly higher freq uency (it shows II

oltage also depends on amplitude-c-thc
ranger the FM input s ignal. the greater
e output voltage. Thi s means that noise

which changes the input voltage) would
et through the detector ci rcuit. As we

pointed out earlier in this chapter, one
ay to avoid this problem is to put a lim­
er in front of the detector; the limiter
eeps the input signal at a constant
e ight. and so avoids the problem. Thi s

means we need to add one more circuit
o the radio , so many designers try to cut
osts by us ing a slightly d ifferent ci rcuit,
ailed a ratio detector. Instead of taking
he difference between the two diode
utputs in a pair of resi stors. the ratio de ­
ector looks at the ratio of the two diode
cltagcs. Regard less of how strong or

weak the signa l is, at any g iven fre­
ucnc y the ratio o f the two signals
hould be the same. and so this ci rcuit
gnores any amplitude changes in the
ignal . In many cases (especially in
ommercial FM broadcast receivers)
hat el iminates the need for a limi ter. and
UlS cost.

Fig. 8 shows the output-vs .-input
urve o f a typical discriminator or ratio

de tector; you can see why it is often
alled the " S" Curve. It shows how the

output vo ltage (the vertical axis ) de­
pe nds on the input freq uency (the hori­
zontal axis). If the ci rcuit is well
designed. the n the center of the curve
should he as straight as possible. to
make the output vo ltage exactl y propor­
ionalto the frequency change. and pro­

duce the lowest d istortion. The ends of
he "S" curve are curved. but the FM

signal usuall y doesn't change freq uency
hat far up or down. so it doe sn' t matter.

v

-( -- A l a utput
sr

I----t, lh
,~ B (. ,

g
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Fig. 7. Foster-Seeley discriminator.

w
it

resonant frequency of that circuit. Point A k
is now more pos itive than point B. and so h
the net output vo ltage is positive. In fact.
the closer the input frequency gels 10 10.8 t
MHz. the bigger the positive output. c

In exactly the same way. if the input C
frequency drops to ward 10.6 MHz. poi nt t
B becomes more positi ....e than A. and so 0
the difference be tween A and B becomes t
negative. The more it drops. the more v
negative the output ge ls .

In other words, the output voltage is q
proportional to the frequency o f the in- s
put signal-when the frequency goes up. I
the output voltage goes positive; when s
the frequency goes down. the o utput c
voltage becomes negati ve . This converts t
the frequency changes of the FM signal e
back into the original modulation.

While the circuit o f Fig. 6 would c
work, the fact that it has two tuned ci r-
cuits makes it too di fficult to adjust. c
It also has a bit too much distortion.
Most receivers therefore use a slightly
different circuit.

Jo~i~ . 7 shows one common circuit,
called the Foster-Seeley Discriminator •

(don' t confuse this with two companies,
one called "Stearns-Foster,.. and the t
other called "Sealy"-they make mat-
tresses. which have not hing to do with t
FM). By relying on the phase differ-
ences between several signals . the cir- t
cuit prod uces voltages at the two diode s
which depend on the frequency. By the
time the signals arc rectitied and filtered.
we again have a demodulated output
which depends on frequency.

The circuits of Fig. 6 and Fig. 7 both t
have one disadvantage; the ir output

/, 1;tZ1/
•e

vf
I'!!!l""n"" In

Fig. 8. TIlt' FAt discriminator "S" curve.
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Fig. 10. Mult iple FM sidebands.

influencing legi slation. In some other fi eld,
maybe. But th is guy, being relatively new,
maybe hasn't noticed thaI the Japanese al ­
most completely dominate the ham marke t
here. Yes, they should fund a lobby, but un­
less it's heen kept a secret (wh ich is un­
likely) , they have n't. The American ham in­
dustry hasn' t been able to get together 10 do
anything. Most of 'em don' t even bother to
come to ham the industry meetings at Day­
ton. And when I offered to try and o rganize a
ma nufacturer' s group to work with the FCC
as advisors, I got almost no re!>ponse .

Twenty years ago .....e had an acti ve FCC
National Industry Ad visory Committee
(NIAC) which met in Washington with the
FCC staffers to discuss ham regulator)' mat­
ters. The Committee had originally been
formed as a prestige deal which was com­
pletely controlled by the ARRL. Some ham
fCC staffers got really fed up with KIAC
doing nothing and organized a revolt .....hich
got rid of the pompous do- nothings and
brought in some movers and shakers (includ­
ing me). For several years all o f us fl ew to
Washington at our own expense to provide
the guidance the FCC wanted and needed.
l' Iltell you more about that em some time.

It's a pity when ham publications help
spread misinformation like that. Yes, it's a
lot more trouble for writers to do their home­
wo rk before writing , but then they ' ll be able
to share thei r knowledge with us instead of
displayi ng thei r ignorance and prejudices.

The New York World 's Fair Fiasco

The Silent Key announcements for Bill
Leonard W2S KE and Stu Meyer W2G HK,
both around my age. got me to reme mbering
some ham his tory that few hams today proh­
ably know about and most old-timers have
forgotten. Bill used to be the president of
CBS News and Stu was the president of
lI ammarlund . Both were good friends,

Bill and I spent a couple of months flyi ng
around the world together in 1959 on an Air
Force C-54. We had a sideband ham station
with us on the plane with wh ich we made
thousands of contacts as we fl ew from New
Jersey to Newfoundland- Bermuda- The
Azores-Scotland- Paris- Haderslev. Den­
mark-Berlin- Rome-Athens-Alexan­
dria, Egypt-Aden-Karachi-Colom bo--­
Ban gko k- S aigo n- Ph ili pp ine s- Naha ,
Ok i na wa-Taipe i-Seou l-Tokyo ­
Gua m-Wa ke tstand-c-Honotulu-c-Travis
A FB-O rna h a- D a y ton - Wa s h i ngro n
DC-and back to New Jersey. We got to
know each other pretty well.

My story has to do with the New York
World 's Fair o f 1964-65 and the ham radio
exhibits therein. rn tell the story as I recall it
rather than digging out my oid issues to get
the details exact.

It all started when BiII, who was quite a
celebrity as the head of CBS News. fou nd
ou t that Coca Cola was looking for a theme
for their World's Fair pavilion. Bill called
the president of Coca Cola and suggested
that the exhibit be built around am ateur

Continued on page 8f
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zine articles, but I hadn 't a clue as to how
elctricity worked. In that way I was like al­
most every other ham I'd met. When WW II
came along we all got thrown off the air in
December 194 1. In 1942 I jo ined the Navy
and they put me throu gh a three-month
course in the fundamentals of electricity at
Bliss Electrical School. It was a fabulous
course.

After that I went on to the Navy Radio
Materiel School on Treasure Island (San
Francisco) for six more months. By the time
I graduated I could repair anything elec­
tronic: test equipment. receivers. transmit­
ters. antennas. sonar, radar. and so on. Bliss
gave me my understanding of the fundamen­
tals which has helped me cope with the de­
velopment of soli d state, computers. and
digital electronics.

After I graduated from Treasure Island I
volunteered for submarine duty and was sent
to Pearl Harbor as an Electronic Technician
2Ic o n the submarine tender Sperry, In 1943 I
was transferred to the Drum, where I was in
charge o f everything electronic. And had
plenty of exciting adventures .. .which arc
described in my lv\VII Submarine book.

That's the kind of thing amateur radio got
me into.

Maybe now you can understand why I' ve
been pushing ham clubs to provide technical
sessions before every cl ub meeting . Th ese
will help newcomers and old timers (too)
build an understanding o f the fundamentals
instead of just memorizing the ARRL Q&A
Manua l, like we all did 60 years ago and
newcomers still are doing today.

Not only is learning new things fun, but it
also helps your mind develop, Like the res t
of your body, your mind is a use-it-or-lose-it
module ,

If the newcomers to our ham bands aren't
operating the way we wanl them to, tha t' s
due to what they' re learning fro m us old tim­
ers, not what they may have brought from
Co. If there' d been a CB band in the 1930s
I'd have been on it and had a bal l. With few
exceptions, the absolute worst operators I'm
hearing on our bands these day s arc old tim­
ers, not the no-code newcomers , That mess
on 14 ,3 13 was all made by old timers. And
loo k what K1 MAN, who at 54 should know
better, has been doi ng to our bands!

In the past our worst ever operators were
all old timers. W20 Y and W2BIB were infa­
mous. OY used to sit on the low end of 75m
on AM and put down sideband. newcomers,
youngsters. and so on. BIB made his mark
by doing his best to jam emergency medical
traffic with Africa. Have any o f you old tim­
ers any other nominations for the Ham Hall
of Shame? Hmm. I almost forgot W2 HH.
who spent much o f his later years jamming
75m DX contacts with CWoSay, wasn ' t he a
fonner ARRL director, and the father of
some forgotten ARRL president?

But for every Hall of Sharrer we have ten
hams who deserve medals for their oontrihu­
tions.

Getting back to the stuff in Florida Skip,
there ' s a really stupid comment about the
ham manufacturing and distributing lobbie s

"~7j\, IM IdM\t IV
J ]
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c ycles, o ne pair o f l st sidebands, an u p­

per o ne with II c ycles, and a lo we r o ne

with 9 cycles. a pair of 2nd sid e ba nds, a n

upper o ne with 12 cycles, and a lower

one with 8 c ycles, a nd the resulting FM
signal with 10 cycles o f varying fre­

q ue ncy, but consta nt amplitude. So we

sec how adding just one additional set o f

s ide bands (with frequencies different

from the firs t se t) can fix. the amplitude

variations .
A s we mentioned earlier, w ith more

modulatio n . even more s ide hands might

be required to keep the amplitude con­
stant. So we need to learn ho w to mea­

sure the amount of modu lation. This c a n

be done in two ways- using the devia­

tion, or using a modulation index. Two
method s that w ill, unfortunately, ha ve to

wait unt il ne xt time. !I

R""ulling 1-1-t+''ri-ti+ f++I+I+1c1'\f-FM signal -

Re;ul' ing -+I-t+''ri-ti+f+I-t+l+l+,t-I--IFM oignal

NEUER SRY DIE
ContinuedJrom page 45

else. We had a ball conven ing the Command
Sets, SCR-522s, and other Muff, And we
learned from doi ng it.

For my pan, I got started building stuff in
1937. II started with a bo x o f o ld radio parts
someone brought to the church and gave to
my pal Alfi e. He had 7.ero interest in that old
junk, so he gave it to me and I used the pans
to build a cigar box rad io , Which worked ! I
was hooked. Friends o f my family dumped
dozens of old radios from their attics o n me.
I took ' em all apart, building up my junk
box. I hate to think what those old radios
would be worth today if I'd boxed ' em up
and stored ' em. Lordy.

Like everyone else. I memorized the
ARRL Q&A Manual and passed my ham
ticket. Sure, I could build things fro m maga-

Fig. 9. FM from one set ofsidebands.



Marc I. Leavey, M.D_. WAJAJR
P. O. Boll: 473
Stevenson MD 21153

Amateur Radio Teletype
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scheme. As 10 the speci fics of that
radio connection. that is a topic
for another column. Hope fully.

this e xplanat ion helps demystify
what some of you consider <I n
enig ma: Just how do lette rs and
nu mbe rs ge t encoded onto on e

signa l?
By the way. fest you think this

scheme ends wi th radioteletype.
if yo u ex pa nd the nu m ber o f
pu lses to se ven. you will have
two to th e sevent h power. or 1 2~

possible c haracters. Filli ng in all
the upper and lowercase letters.
numbers. punctuation. and some
odd characte rs yields the Ameri­
can Standard C harac te rs for In­
for mat io n Interch ange . ASC II.
the cha rac te r set behind most
co m p u te r c o mmunicati o n s .
T hi s asy nc hronous data trans­
mission mode all s ta rted with a
teleprinter. Im agi ne thai !

Fas t -for wa rdi ng to t he
prese nt. but stayi ng with th e
q ues tion o f in terfacin g. I ha ve a
le tter here fro m Elmer Ste rke l
K0UYE. of Love land . CO. who
IS m tcrc ste d In th e S na p p y
Video Capture m entioned a few
mo nths back . He has HP Deskjct
n60C , an d wo nde rs ho w you
hook the whole th ing up.

We ll. Elmer. if you only ha ve
o ne para llel port (sec . I told you
th is would come in handy). you
have to use a sw itc h to select
wh ich device the port sees. the
S na p p y o r th e p ri n te r. T h e
S na ppy docs not feed the pri nter
po rt th ro ugh . maki ng suc h <I
switc h m an datory. The altern a­
ti ve would be 10 usc a second
pri nter port . if o ne is available.
or to install a card to c re ate one.
I purchased a switch fro m a 10'
cal co mpute r superstore fo r un
dcr $30. F ig. 5 sho ..... s how to
hook the whole th ing up : it's
reall y not ve ry com plicated. If
you have a second printer port,
j ust put the Snappy on LPT2. it
will confi gure for that port and

Fig. 2. A M11)o' fur 1M"!" mocmnes 10

t".uhangt" infonllll/wII is to .'.Iring 26
" 'itt's between them: om' " lit' .for
erich teuer (!{ Ihe af/,ha!x 'f.

I~

Well. we have a way o f e n­
codi ng th e info rmatio n. but how
can we send it o ve r a s ingle wire
or freq uency ? We ll . we co uld
back dow n to th e mu lt ip le wi re
scheme. using only five wires­
one for e ach hi t o f the M urray
code . In fact . the se d ay s. we
would call that " para llel " com­
m unication . and thai rcully is
h o w most co m p ute rs tulk to
th eir pri nters. Bu t tha t is not the
topic of this co lumn. and not the
way radiore lctypc is transmi t­
ted. S o. we are going to have to
confi ne ou rselve s to o ne wire .
or o ne frequency.

Although [ will leave OUI some
of the speci fics. <IS the y vary with
m ac h ine s. im agi ne a ro tati ng
wheel that encodes the five hits
10 be sen! in sequence. producing
a seque nce o f on and off pu lses
to describe eac h gro up. At the rc­
ceiving end . we will pl ace an
identical rotating wheel. rotat ing
at the same speed. whi ch directs
each incoming pulse to a magnet.
which hold s down a selec tor.
whic h de codes the letter. Neat .
huh? O f course. the two wheels
need to be turni ng at preci sely the
same rate. and remain in perfect
sync. :\0\ an eas y task. fo lks '
Actually, this scheme is in use.
and called "synchronous" trans­
mission; it's ju st nOI the wa y we
arc used to doing it.

No . we took a si m ple r a p­
pro ach. Still two wheels. still ro­
ta tin g a t th e sa m e s peed.
althoug h speed is a tad less criti­

cal. but no w add two pulses. A
STA RT pulse. always SPACE. is
sent from the sending machi ne .
and tell s the rece iv ing wheel to
s tart rotati ng . Then co me th e
Five d ata pulse s. w ith the re­
ceiver samplin g o nly th e middle

of th e pulse. By sam pli ng th e
midd le o f the pulse. a speed dri ft
o f a fe w percent wi ll not affec t
transmission. Finally. a STOP
p u ls e . a l ..... ay s MARK . co n ­
cludes each character. and sets
the syste m up for the ne xt char­
ac te r. Thi s " a s y n c h ro no u s "

transmission , although it looks
continuo us, is . there fore . really
a se ries of indi vidual characte r
bursts. Fig. ~ is an att em pt 10
diagram such a setup.

No w all you have 10 do is con­
nect the two machines by wire or
rad io. an d you ha ve a workable

long pu lses. No w we can use the
wi re and light 10 spell o ut words.
numbers. and whole thoughts.
Unfortunately, the code groups
used for the lette rs and numbers
arc o f vary ing le ngt hs, ma king
any ancmpt at automa tically de­
coding them with some ki nd of
mechanica l device fraught with
d ifficulty.

OK. so if we confine our­
sc ives to just the 26 lencrs of the
al phabet. and wan t to come up
with a scheme that co uld auto­
mate t rans miss ion. we might
brainstorm the sche me shown in
Fig. 2. Here. 26 wi res, one for
each leiter o f the alphabet , are
strung belween two points. Ex­
tra wires could he used fo r num­
hers and punctuatio n. and o ne
could even postulate st ringing
another wire for a S HIFT key.
such as o n a typewritcr, to pro­
duc e capttal lcuers. Using mod i­
fied electric typewriters <I t e ith er
e nd. we co uld have <I wo rkable
sche me he re. Of cou rse. the ell ­
pense o f s tringing who kn o ws
how many wires from here to
th ere wi ll be so me what prohibi·
rive. and looking into th e mode's
future. are we ta lking about 26
rad io freq ue nci e s? T he m ere
thought makes me shudder.

So. w e have to get cleve r.
First o f all . let's look at just how
yo u c an e ncod e in fo rm ati on .
One pul se. such as we have been
us ing, ca n encode two sta tes .
ON and OFF. What if we used
two pub e s in sequences. e ac h
one of which can be o n or off?
With OS represented by ' 'I'' and
O FF by " 0." possib le co mbina ­
tions would be 00. 0 1. 10. and
I I- fou r d istinct codes. In fact .
the numbe r of cod e s is t wo
raised to the number o f pu lses
used. So. usin g five pulses. 32
cod e g rou ps are po s sib le .
e no ugh 10 enc ode all 16 le tters.
as well as some pu nctuation and
machine fu nction s. A SH IFT
function will giv e another se t.
fo r nu mbe r s an d even mo re

F ig.I. A s\I"ifch aI Ollt' n ldt!a " l 1l' pu nctuation . Fig. 3 shows, in
f!w films a /iglu bulb at flit' Oilier chart form. the who le sche me.
end 011 and off il/lf.l/ru1es a m ule com monly called the Baudo t o r.
fo nn ofCOlle conmntnication. more properly. the Mu rray code.
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From the spread of questio ns
rece iv ed fro m reade rs o f thi s
co lu mn, it wo uld appear that
yo u a ll d ivi de into two ba sic
groups. There is. o f course. the
experienced R"ITY-phik contin­

ge nt. a nd the re is a gro up to
whom much o f thi s is a mystery.
That la tter group is th e targ et o f
thi s and th e next fe w mon th s '
co lumns.

The que stion 10 be add ressed
thi s month is . " Just ho w do you
ge t di gi tal in format ion. le iters.
and nu mbers on a rad io signal?"
Remember that the te ch nology
we have today. compute rs a nd
the li ke . d id nOI e xis t w he n
rudiotelerypc started. so o ur sys­
te m will have to allo ..... for tech­
niques o f 50 o r more years ago.

To beg in with . und e rs tand
that a "digi tal" sig n <I I is just one
wh ich is be ing turned o n and
off. which we can view as be ­
ing alternated between a mark
and a space sta te . So, let ' s be­
gin without radio. by stringing
a wire fro m here to there. and
putting a ligh t a t o ne end and a
switc h <It th e other. Fi~. 1 wi ll
help w ith <In unde rstandi ng o f
this complex concept. If I want

your auenuon . and I am here
and you are there. I can j ust light
rhc light. At the simplest level.
we co uld ev e n agree that o ne
hli nk o f the li g ht me a ns o ne
thing, and two or three blinks
m e an s somethin g e lse . T he
trouble with thi s scheme is that
th e nu mber of blinks gets c um­
bersornc fas t.

So . alon g co mes someone (I

will leave alone the argu ment of

wheth er or not it was Samue l F.
B. Morse for no ..... ) who dev ises
a code scheme that encodes all
le tt ers as g rou ps of short o r



Code Bits Code Bits

5 4 3 2 1 LTRS AGS 5 4 3 2 1 LTRS FIGS

0 0 0 0 0 BInk Blnk 1 0 0 0 0 T 5

0 0 0 0 1 E 3 1 0 0 0 1 Z •

0 0 0 1 0 LF LF 1 0 0 1 0 L )

0 0 0 1 1 A - 1 0 0 1 1 W 2

0 0 1 0 0 SPC SPe 1 0 1 0 0 H •
0 0 1 0 1 S BELL 1 0 1 0 1 Y 8

0 0 1 1 0 I 8 1 0 1 1 0 P •
0 0 1 1 1 U 7 1 0 1 1 1 Q 1

0 1 0 0 0 CR CR 1 1 0 0 0 0 9

0 1 0 0 1 0 $ 1 1 0 0 1 B ?

0 1 0 1 0 R 4 1 1 0 1 0 G &

0 1 0 1 1 J • 1 1 0 1 1 FIGS AGS

0 1 1 0 0 N • 1 1 1 0 0 M •

0 1 1 0 1 F I 1 1 1 0 1 X I

0 1 1 1 0 C • 1 1 1 1 0 V •
• •

0 1 1 1 1 K ( 1 1 1 1 1 LTRS LTRS

Antenna-Stealth or Not
If you need mum-band antennas, hidden or not
for met port8b/e or mobile. This antenna and
feedline kit, with construction manual, shows
you how to make antennas and feedllnes on the
ceil ing, wall, root, car, etc. Use high-tech copper
foil tape to construct yagis, verticals dipoles,
loops, fee<l llnes, coils. traps and much morel

It 's painlablt !
Stid It On And

Color It Gont!

CIRCLE 165 ON READ ER SERVICE CARD

INSURANCE
Computer & Radio Equipment

HAMSURE coverage tollows your
equipment wherever you take it. Theft
tram vehicles. earthquake , water damage
and all other hazards including surg es.
Insure all your equipment and accessories
(except towers and antennas 001 inclUdIng
rotors), media and purchased software.

Low Premium Low lhduetible

HAMSU.~
7.0 I uguna Lan_

Ort_ P.'k, IL S04S2
.OO- 770Z An,dme

~ -.11: __ • .ot com

I ~m -I "-"'_ 0.M~ .. lrW i-.eil
018 CO'>!'......,.,s .-r-Ifl~

CIRCl£ 16 ON READER SERVICE CARD

Fig. 3. The Baudot, or Murray, code.

CIl'ICt..E 89 ON !lEADER SERY1C1; CARD

~ ElecbOl OCP!'o<b:ls 10 nctude VCIice ICIer. OTJ.lF
inImdUces the *OtId'. fil"Sl Control and programming.
har1<fhMd repeale .controller. hang and bme-out Iimo,rf$.

No Iaroe' than ITlO$l hand· Dlgi lal Vo ice OPII,al lld
hekJ radios, lhe HRC·10 con- SqllEllch(DVOS''').tel&meIl'y

verts a Illngle or dual-band lone•• and pr;va le voice mail
radio II'110 • full feanor.d lim- sIoI. $299 ...-::-
pie. or 6JpIe. repsalttr sys- _ i .e.
I8m.Key teo:IuresoithttHRCo " ' ~7"_""_", ' . '1

Ten-Tee ad is on page 59

eJ-

'IC"=-
DECODING COGS

AlB SW!TCH

,

_.

ENCODING PlATE

--

Fig. 4. The rotating wheels in each machine that spin
at exactly the same speed are the backbone of
"synchronous " transm ission.

Fig. 5. How to hook up Elmer Srerkel KOUYE 's
Snappy video Capture system when a second printer
port is unavailable.

functionjusl Iine. The Snappy it­
self is widely available. and the
price seems about the same at
every source I have looked at.

Good luck. enjoy, and be sure
to send me a sample of your ef­
forts for inclusion in this column
and on the web site.

The RITY Loop Home Page.
by the way. is continuing (0 at­
tract agood deal of imerest. Check
it out at. hnp:lIwww2.ari.nel/ajrhtty
forcolumns,downloads, links, and
info rmation on the growi ng
RTIY Loop Software collec­
tion. I look forward to yo ur
questions and comments, by E­
mail at ajr@ari .nel.on America
On line a t MarcWA3AJR. or
CompuServe at 75036 ,2501 ;
or via snailmail to the address
above . Be su re to incl ude
an SASE if you desi re a re­
sponse to snailmail correspon­
dence . Next month, more on the
se ries of bas ic radi oteletYE!
principles. fa
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This project came about out of a
need to te st surplus solar panels,
without dragging along an expen­
sive digital voltmeter. The tester
will check for open circuit voltage
and short circui t current of any so­
lar module up to IHO watts. The
maxim um current the meter can
handle is 10am~.

The meter is very, very simple.
In fac t , in stead of using a PC
board, all co mponents mou nt on
a piece of perfboard. In fact. there
arc only a handful of parts needed.

The solar tester is built around a
Jewel LCD meter display. The ba­
sk movement has a range of 0 to
200 mY. You can usejust about any
digital pancl meter with an input of
200 mV, l ' ve sa-n some really good

prices for DPMsat hamfests. Some
can be had for under $10.

To measure voltage. we need to
scale the incoming voltage down
to the leve l requi red by the meter.

Since the open circuit voltage of
a nominal 12 volt solar panel is
around 21 vons. I sealed the meter
to display a 200 volt range. So.
when connected 10 an open circui t
solar panel, you' ll see 21.0 volts
displayed. The 200 volt scale was
needed because the meter would
display an over raegcerroeifscaled
to a 20 volt range.

To se t the meter 's scale, two
, I Ck -to lera nce re si sto rs were
used. These guys are available
from Mouser Elcct rcnicstv for
about two bucks each.

This gives us the voltage mea­
surement. To measure current, I
used 10.1 1"2 5 watt power resistors
in parallel. 1111.' total resistance for
the 10 resistors is .01 1"2. Wilh the
meter 's nominal 200 mv input
across the shunt resistors, 10amps
of current will drop 100 mv, so the
meter will display 10.0 amps. Tbe
combined wattage of the shunt re­
sistors is 50 watts- the shunt
should be able to take a 10 amp
reading for 15 seconds or so before
heating up.

The hardest pan of the project
is co ming up with a si mple

Con tinued on page 8 3

A portable solar panel
tester

generates a signal from DC to
light! By using a separate inverter,
I should be able to eliminate most
of the RFI now caused by my
lighting system.

Solar power revisited

If you have a problem with
your membe rship in the QRP
ARC!. contact rnc. not the prez.
the vice prez. or theQRP-L group
on the Internet. I'm the on ly per­
son who can fi x the problem. I,
and I alone , have the da tabase
files. Write to me at the address
at the top of the column. You CiU1

send E-mail at one ortwo addm;:-;cs;

73357.222@(.'Ompuserve.com or
prosolar@imp.Tiumnet I prefer tholt
you use the E-mail going to the
Comp.JServe ejdress. Imperium net

has been less than SO% available to
me rTO>t of the summer.

Seeing three Ilea market spaces
fi lled with solar modulcsandcontml­
lers, I noted a great interest in large
high-power modules thisyear. In the
yean; past, most of the QRP opt.'I".l­

top; went f(l" lhe Sand 10 ....'aII SoIarcx

Lites.These make takingsolar power
and yOOT favori te QRP rig into the
field Iot.<; of fun. This year, most of
the guys warned larger, mere power­

fuI modules for use at borne.
I also wanted a higher powe r

module to increase my energy pro­
duction, so I ha ve installed two
Astro power 120 wall modules on
a pole mount. These modu les will
be used to test new control circuits.
When not used for testing, their
output will he redirect ed to the main
storage bauery. I plan on adding
four more 120 wall Asro modules
during the summerofCf7,Also, two
more 64 wall Solarex :\ISX-6-I
modules will be added to the main
array before youread this.This will
boost the peak current going into
thc storage batteries to over 73
amps at 17 volts. Although il isn't
yet carved in stone, by the time you
read this, my entire solar energy
control system will be scrapped and
a newer version in place.This time
around we will go to a 24 volt sys­
tem and usc a single 3.5 kW modi­
fied sine wave inverter to supply
power to the shack and the rest of
the home. I will keep some of tbc
low vonagc lighting, now running
on 12 vons, by using a OC to OC
switching converter;

Low voltage fl uorescent light­
ing can cause all kinds of RFI.
The switching ballast used in the
low volt age flu orescent ligh ts

Membership and
subscription problems

QRPARCI

New stuff

Low Power Operation
QRPclub. G-QRP. Colorado QRP
Club. Northwest QRP club. and a
few from out of' the coumry. Mak­
ing its deb ut was the Q RP-L
group, found on the Internet.

I was surprised by the number
of hams who were buying old
QRP rigs and accessories. Heath
HW-7s we re going for $ 150.
HW-8s were on the tables for e ver
$200. Century 21s were $300,
for the analog versions. In fact,
someone (was that you, Doug'l)
purchased a used Ten-Tee micro­
phone for the Argonaut 509 for
$75! It's no wonder that the three
I had on my table in the fl ea mar­
ket went so fast. Had I known, I
could have made a bundle. I had
two Electro-Voice microphones,
made for Ten-Tee. in the original
boxes. an d sold th e m Frida y
morning. as soon as the fica mar­
ket opened. I wondered why the
guy who purchased them didn't
dicker. Oh yes, I sold the two for
$20 each. The third one had no
end plug-it went for $ IS. Oh
well, live and learn!

QRP at Dayton Hamvention 96

Several items were taken up at

th e annua l board o f di recto rs
meeting. First. there will he a dues
increase.11k: exact dollar amount
ha.. nol been set at lhe lime Ihis is
being typed. It's been a "cry long
time since ihe QRP ARCI has had
10 increase dues. but it 's become
necessary because ofthe increases
in postage and priming costs of Till'
QRP Qllanerly.Also . for OX rnem­

bcrs. the price of first class air mai l
is slowly bankrupting the club.
Right now. a OX membership is
$ 12. It costs anywhere from $3.70
10 $6 fo r air mail.depending on the
dcsuneuon. It doesn't lake acollege
education [ 0 tell you it costs more
to mai l out The Q,um erh' than we
collect in dues. As a tempor ary fi x,
all DX members will have the ir
copies mailed by surface mail in­
stead af by air. This will beonlv for

We had. on Saturday night. JUS! the short tcnn. Look for QRPonly
about every QRP club alive. The ads to appear in The Qllarterly as
Q RP ARC!. The ~1 -QRP cl ub, a means 10 offset the constantly
Nnrcal, New England, SI. Louis rising postage costs.
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Clubs

QRP
Michael Bryce WB6VGE
2225 Mayflower NW
Massillon OH 44646

Summer will be quickly coming
to a d ose, so let's preview a simple
project to start olTthe winter build­
ing season. But first off. a con­
densed look at the QRP acti vity at
the Dayton Hamvcnuon 96.

The Four Days In May. for a
firs t-time eve nt. was a great sue­
cess! All those who attended
found the activi ty well worth the
time and money. Without ques ­
tion, there will he another Four
Days in May for 1997, but right
now, I don't have the names or
numbers to give you. When I
know the people 10 contact. you' ll
be sure to fi nd the infr mnation here.

The Friday night d inne r w as

also a success! With over 100
people in anendance. it was the
largest group we have had so far
at the Hamvcruion. At the dinner,
my two pai d hecklers, Randy
KD8JN and Scott N8JS K. con­
spired again st me with bogus
badges made up for the ent ire
g ro up. Som eh ow I beearn e a
spokesperson for a well known
high power RF amplifier co m­
pany. Not only did most of the
Q RPe rs at th e di nne r wear
badges. the hotel staff did as well!
Wait until next year!

Thursday and Friday nights
were show and tell, Many of the
vendors had equipmcnt set up and
running. S&S Engineering were
showing off their new DDS VFO.
Index Labs had the new QRP Plus
on hand. Also on hand were the
Atomic kcycr, the Small Wonder
Labs 20 meter SSB rig. the Wilder­
ness Radio version of the Non:al 40,
and the Sierra. I introduced my
Micro " M" solar co ntrolle r on
Thursdayevening. I know I missed
some of the vendors; I always tell
myself to make a list, hut like the
previous years. I forgot.
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Your E-Mail Classroom Connection
NTS and digital communications.

Pete Kemp KZ1 Z
Bethel Educational ARS

Bethel Middle School
600 Whitt lesey Dr.

Bethel CT 06801-1594

I III

( 0 a I

---------OOO- L ) -OOO~---·,
we hope that you had a great s ummer . The school ye a r
ahead is ~i pe wi t h oppo~tuni t ie s fo~ pe~sona l a na I
a cademic g~owth . The BEARS wish y ou a fan tas ti c
school ye ar- f i lled wi t h ham r ad I o fu n . 1,
73 Pete . KZ1 Z and The a~ARS I
Bethel Educati onal Amateur Rad i o Society I
Bethe l Mi dd le Schoo l I
Bethe l, Connect i c ut I .-

Celebratio n messages are a lot of fun .
Students can send messages to othe r
students and schools wishing them all
the best d uring a holiday season. con­
gratulat ing them after the school has re­
ceived an honor or award. or praising a
successfu l sports endeavor.

ASCII graphics can he especially ef­
fecti ve for spicing up messages via non­
NTS (the ARRL Nat ional Traffic
System) circuits. Keyboard art has been
a part o f amate ur radio for years on
RTIY and it has a place o n packet , too
(be careful not to send long pictures, as
they won' t make you many friends in the
packet world ). Recent software and
TNC developments alsu allow for ANSI
picture transfers, hut special care must
be taken 10 he sure that the format is ap­
propriate, as you wou ld not want to send
control characters. which may be misin­
terpreted by non-compl iant sys tems.
ANS I graphics are no t compatib le with
OX packet clusters.

Just being a nice person has its own
rewards and is an ideal way of fac ilitat­
ing personal communications. Consider
contac ting former students who have
moved away from the community, just
to ask how they are doing. A frien dly
message from back home is always ap­
prcciatcd . Packet may also he used to

-
Fig. 1. Sample message.

What is the
pur pose of you r
com m unication?

one, using a laptop
~.1NC. and

an HT with arubber
duck antenna.

Befo re sending
out any message you
must havea purJXl'.e.

No 0flC appreciates
radio junk mail; it ties up nets and clogs up
busy packet frequencies and computer
space on packet bulletin boards. Some
message subjects to consider when starting
out include interdisciplinary work combin­
ing technology and language arts, com­
puter science, art, science, math or other
academic disciplines of the curriculum.
The beauty of this medium is that you arc
limited only by your own imagination and
common sense.

Surveys requesting information on a
variety of subjects. such as po litical
straw polls. musical groups, or other stu­
dent-oriented issues, will usually strike a
responsive chord among fellow students.
Data retrieval for scientific interpreta­
tion or mathematical statistical work is
an excellen t fi rst project for packet
E-mail. For example, you may ask par­
ticipants to send in the high and low
temperatures for their area on a specific
day or week, identi fying thei r geo­
graphic locat io n by using lo ngitude and
latitude. The data may be used for les­
sons in social studies classes . for meteo­
rology lessons in science class, or in
mathematics for drawing charts and
graphs. Yo u co uld even share the data
for input in computer science classes for
spreadsheet work, transforming the data
into a vari ety of graphic representation s.

S
tudents love 10 communicate.
They don't want to feel left out of
anything! Many female midd le

school students are even known to write
lengthy messages to fellow students.
chock-full of all the latest information.
when the slightest need is perceived. To
harness this energy. and to take advan­
tage of middle-schoolcrs' innate desire
to know what other students arc doing
everywhere. radio E-mail tills the bill .
Whi le landlinc Bulletin Board Systems
(BBSs) can pass E-mail. you need a mo­
dem and a computer 10 receive the mail.
Using packet. you have the option of uti­
lizing the ARRL's National System
(NTS) for delivery via a friend ly tele ­
phone call or communicating directly
with other schools who usc packet radio .

To usc packet radio in the classroom.
proper preparation must be made for a
successful experience. A number of
issues must be addressed:

-a

'00',-,
,~,,- ,

10 _ 0 : 0 <>0 \
l ooo oo oo oo t>OO\

,~,

,~,

""~ l l the Best of t h~ Koliday s~a son l
,,~

~Z l Z snd the SEARS
The aethel Educat i on.l AmateUt Radio SOCi et

What equipment is needed?

A basic packet radio sys tem consists
of a VHF transceiver, antenna, Terminal
Node Controller (TNC), and co mputer!
software or data terminal . You don' t
need to have a big full -blown VHF mon­
ster station to participate active ly. A sue­
ccss ful project may he accomplished
from a permanent station. or a portable

Fig. 1. Sample message.
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Remember- our Vet e r-ans , f o r- without t hei r- cont r-i butions ,
Ol d Glo ry would no t be f ly ing and the g r- eatest

democracy in the wo r- l d would be j ust a h i s t ory l e s s on .
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again with the gentleman who deliv­
ered that previous message! O ne never
knows where the power of E-mail will
take you.

Working with digital communica­
tions over radio is like second nature
for taday 's students who have grown
up wi th computers, as they begin (0

understand th at the Super Highway
of tomorrow will extend ( 0 Lhe sky,
and will not be limited to traditional
landlines. fII

~Appcndlx A ~ con lu lULu on page 76

HEADPHONE MONITOR SYSTEM
Provides lee~ for sse operatIOns. Matehes low
HF Impedance microphone to high impedance HF
lransmitter. Has lis own PTT switch and separate
remote Audio volume conlrol. WorKs wiltl all newer
Icom. Kenwood, Yaesu HF equipmenl lhal provides
8 pin DIN accessory jack in back. Comes complete
with 5 n.caDle and plug:. $129.95. shipplng.

G.lbet Electronks. eo1 S . HilI(;yon Rd. 16
Arroyo Grande, CA 93420

805 489-4253

Message
preparation

Society

Soc i e t y

Have fun!

Messages
should always
be prepared in
ac cordance
with proper Nl'S

format (see Appendix A) if you are not
sending a message to a specific amateur
radio station's home BBS. It is recom­
mended that you also have a copy of the
ARRL numbered radiograms.

The effective usc of a text editor to
prepare your messages off-line is
strongly advised. This will allow you to
verify content information, to check.
spelling. and to generate a bulk loading
text file to upload messages efficiently.
See Appendix B for details. Remember
to always save your messages in a pure
ASCII format. Imbedded control charac­
ters associated with specific word pro­
cessing programs will cause problems
during transmission and later printing.

If you will be uploading messages to a
local BOS on a steady basis. it is a good
idea to contact your local sysop ahead of
time to set up forwarding paths and to see
what other suggestions he or she can offer.

Infusing radio E-mail into the classroom
offers many opportunities and readily
yields positive results. The educational
process is enhanced by such hands-on
practical activities. Many pen pals and
tong-lasting friendships (and funny stories.
100) have heen garnered through this
medium. One divorced mother. living in

another state,
received a mes­
sage from her
son, delivered
by a friendly ra­
dioamateur op­
crator. The son
reported to the
class that his
morn called him
on the telephone
late that night all
excited to say
that she had re­
ceived his note.
She then asked
him to send an-
other message,
so she could char

pe t e KZ IZ a nd the BEARS
Bethe l Educationa l Amateur Radi o

Be the l Midd le Schoo l
Be t he l . Connec t i cut

7 3 ••• Pete KZI Z " the BEARS
Be t hel Educ a t i onal Ama t eur- Rad i o

Be t he l Midd le Sc hoo l
Bethel , Connecticut

The

The

• • • • • • • •

• • • • • • • •
• • • • • • • •

· . .. . . ~ . .
· ~ . . .... ~

c SChool will be st a r- tillQ soon. The BEARS wi s h you
_ 1- _ a l l a GREAT school vear , f u l l o f high

• •• • 1_1>1_1 academic achievement a nd ham r-adio f un .

Fif. 3. Sample message.

keep alumni students informed of local
events and reunions. "Happy Birthday!"
messages are always fun. You may wish
to seek out new students at your school
and ask. them if they would like to send a
message to a friends back at their old
schools or communities. This is an ex­
cellent way to bridge that awkward gap
that exists whenever a student moves to
a new town. It also gives students an op­
portunity to learn more about their peers
and about other areas of the country.
Military personnel also appreciate being
remembered . Radio links in conjunction
with MARS should also be explored.

What system would be best for
getting the message out?

NTS, the ARRL-sponsored National
Traffic System. is an excellent way to
get the messages out. Disseminating
messages through NTS keeps the system
alive and builds strong ties in the local
and section levels.

While we often think of packet as the
primary method of getting the messages
out digitally today. you should not over­
look the potential use of oLher modes,
such as APUNK, AMTOR, PAcroR,
HF packet, and RI'I Y. Many areas o f Lhe
country also have long-established VHF
packet to HF digital links.

Fig. 4. Sample message.
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The handling of radiogram traftic was
the basis for the formation ofARRL. and a
sizable segment of amateurs still makes
this its principal amateur radio operating
activity. Amateur radiogram service does
not compete with other services, since
there arc no charges and there can be no
guarantee. Provided FCC and international
regulations are complied with, messages
may be accepted from anyone for sending
by amateur radio.

What constitutes "legal" messages, or
any other kind of third-party communica­
tion, has been a matter of considerable
d iscussion and various interpretations
throughou t the years.The pertinent regula­
tions sections are: 97.3b, which defines an
amateur operator as being a person "with­
out pecuniary interest ;" 97. 112, which for­
bids any remuneration or other kind of
compensation for use of an amateur
station; and 97.114, which details certain
prohibitions on third-party traffic.

Generally speaking, personal. non-busi­
ness messages may be exchanged between
different countries only after a special
agreement has been reached between the
countries. A list of countries which have
signed such agreements with Canada and
with the U.S. appears frequently in QST. In
addition. most countries do not object to
actual e mergency radiograms being
handled in the amateur bands if govern­
ment or commercial facilit ies are not avail­
able at the time. Individual amateurs
handle radiogram" in a number of different
ways. Some are "free-lancers" who handle
their traffic on individual schedules with­
out recourse to regular nets. Most traffic
operators. however, participate in nets of
various kinds. The largest organized sys­
tem of nets is the ARRL National Traffi c
System. Others include networks orga­
nized by individuals for traffic-handling
purposes in which individual amateurs
participate out of preference.

Originating radiograms

Any amateur can originate a radio­
gram on behalf o f another indi vidual.
whether or not this individual is a
licensed amateur. It is the responsibility
of the orig inating amateur. however. to
see that the message is in proper form
before its first transmission because un­
der most circumstances it is improper
for a relaying or delivering sta tion to
make changes.
76 73 Amateur Radio Today • August 1996

Appendix A: ARRL Radiograms

Eac h radio gram orig ina ted a nd
handled sho uld contain the following
component parts in the order given:

(a) Number
(b ) Precedence
(c) Handling instructions
(d) Station of origin
(e) C heck
(f) Place o f origin
(g) Time filed*
(h ) Date
(i) Address
G)Text
(k) Signature

"Optional with orig inator.

a) Every radiogram transmitted sho uld
bear a number. Keep a sheet with a con­
secutive list of numbers (beginning with
" I") at yo ur operating position. When a
radiogram is ti led at yo ur sta tion for
transmission. complete all parts o f the
preamble except the number. leaving
this blank . When you send the rad io­
gram. assign a number to it from the
number sheet, crossing out numbers on
the sheet as they are used and making a
notation, after the number. of the station
to whom the radiogram was sent and
the date. Such a system is conve nient
for qu ick refe rence purposes. Most traf­
fie handlers sta rt with number I at the
beginning of each year.

(b ) Every radiogram has a precedence in
amate ur procedure. This will normally be
"Routine" (R). It is a separate pan of the
preamble and is transmitted a" such. not
as part of the number. O ther precedences
are "Emergency" (never abbreviated).
"Priority" (P), and "Welfare" (W).

(c) Handling instructions (HX) arc
available prcslgn s for use when or if de­
sired by the originator or the originating
station. whenever special instructions arc
required in the handling of the radiogram.

(d) The "station o f origin" is the call
o f the station fro m which the radiogram
was first sent by amateur radio and is
included so that handli ng statio ns will be
able to communicate with the originator
if something interferes wi th the prompt
handling or delivery o f the message .

(e) The "check" is the number o f
words and nu merals in the text of the
radiogram . Handling sta tions should
agree o n the check before the message is

considered handled. (Fu ll information
on checking radiograms will be give n
la tcr.)

(I) The "place o f origin" is the name
of the place (ci ty or town ) from which
the radiogram was started , not ncccssar­
ily the location of the station of origin.
The preamble of a radiogram filed at
League headquarters in Newington,
Connecticut, might read as follows: NR
45 7 R W IlNF 2 1 NEW INGTO N CT
2057Z JUNE 11.

If a message is sent to your sta tion by
mail or o therwise nut filed in person, the
preamble sho uld show the place the ra­
dia gram originally came from. If the ra­
diogram came to League Headquarters
by mail from Wiscasset, Maine , the pre­
amble wou ld read: NR 457 R W II NF 2 1
W ISCASSET M AINE 2057Z JUNE II .
Any radiogram received at an amateur
station by any means other than amateur
radio is an originatio n when put on an
amateur ci rcuit by that station.

(g) The time filed is the time at which the

radiogram is received at the station from
which it is to he sent. Standard practice is
to usc UTe. This part of the preamble is
optional with the originating station.

(h) The month and the day of the
month that the radiogram was fi led at
the origina ting sta tion. The year is not
included. If the fi ling time is UTC, be
sure that the date agrees.

{i) The address is the name, stree t and
number. city and state of the party to
whom the radiogram is being sent. The
telephone number sho uld he part of the
address. A co mplete address should al­
ways be given to e nsure delivery. When
accepting a radiogram for origination.
this point should be stressed. In transmit­
ting the message by CWo the signal "AA"
is used to separate parts of the address, and
the address is followed by "BT," or
"break." before the text is started.

In sreet eddresses where the words ..ca.st,"

"west,.. "north, or "south" are pari of the ad­

dress, spell UUI ..the words in full. Suffixes
like ..th," "00," "st," etc.• are not rccom-
mended. Example: "19 W 19thSf' should be
" 19 Wesr 19 St,"It is rxxgoodpeecricc forthe
relaying station to change address format, but
the originating station should observe the
above practices to ensure clarity in rctrans­
mission.

(j ) The text consists of words in the
body of the radiogram . No abbreviations



should be substituted for the words in
the text of the radiogram. The text fol­
lows the address and is set off from the
sig nature by another " BT ',

(k ) The signature is usually the name
of the person originating the message.
Thc signature follows the " BT" or
"break" at the end of the text. The abbre­
viation "sig" is not transmitted.

After the signature. say "end" or trans­
mit "AR.'· lf thcre is more to follow, say.
"more." On CW, use the prosign " B," ff
there isn't any rnorc to come, say, "no
more." On CW use the prosign "N ."

Cou nti n g words in radiograms

The amateur radiogram "check" is the
count of the number of words in the text
only, It is essentially an "as sent" count.
While it is assumed that the rules of gram­
mar and spelli ng will he followed. the
check count is determined principally by
the spacing used by the transmitting opera­
tnr in sending the text. Since the fi rst 01'­
orator to transmit the radiogram is the
operator of the originating station who en­
ters the check in the preamble. this check
should carry through to the destination.
Tbc relaying opcnuor bas no authority to
change the check unless it is definitely deter­
mined thai thecheck ashe received it is ircor­
reel. then he shou1d confirm with thc
transmitting operator before making the

ch..utgc. When such a change is made. the
original check sh ould remain in thepreamble.
Example: An original cbcck (If 10 corrected
t(l Ywould be scnt " ICW" on CWo

1hc check isa means ofensuring the ecce­
rJCY ard completeness of your copy It abo
indicates to the receiving operunx how many
words the radiogramhe is about to copy will
contain. Inclusion of "chec k" in a mes sage
preamble is not optional.

Numbers. ciphers. mixed groups and
punctuation each count as one in
the check. regardless of length. It is
recommended amateur pract ice not to
usc punctuation. fractions or other unor­
thodox or se ldom used code symbols in
messages as such. but rather to spell
these out when used in Ihe text of a r ues­
sage to avoid complications in checking.
The letter "X" or "X-ray" is used in
place of a period or semicolon and is
counted in the check.

Special note: TIle ARRL-recommendL-d
procedure for counting the telephone

number in the text of a radiogram is to
separate the telephone number into

groups. with the area code (if any) count­
ing a... one word. the three-digit exchange
as one word. and the last four digits as one
word , For example. 203 666 154 1 counts
as three words in the text of a message;
666 1541 counts as two words. Separating
the phone number into separate groups
also minimizes garbling.

The principle of counting words as
sent can be illustrated by a few ex­
amples. as follows:

New York City 3 words
NyC 1 word
Fifty six 2 words
527B 1 word
H a Townsend 3 words
W I YlJ4 I word

A few rules must be observed in
sending words so that this principle of
"counting as sent" will not he ab used:

I) Make your spacing methodical and
accurate on both phone and CWo

2) Follow thc dict ionary wherever
possible.

3) Do nor waste time in traffic nets argu­
ing about "how to count." The purpose of
the "check" in amateur work is to confirm
the number of words or groups in the text.
"QTB" is a useful signal in confi rming
check. Once you are sure that you have
copied it correctly. "QSL" (on CW) or
"roger" (on phone) the radiogram and get
on with the next one, correcting the check
when you relay the radiogram.

In copying traffic, whether by pencil
or typewri ter, it is quite easy, with a little
prac tice, to count the words in the text as
you copy. When using a pencil, copy
fi ve words to a line. At the end of the ra­
diogram. you can readil y figure the
number of words by the number of lines
(p lus how many words over) you copied.
By type writer. it is marc convenient 10

copy 10 words to a line , and this can eas­
ily he done by copying five words. hit­
ting the space bar twice (instead of
once ). copy ing five more words, then
line spacing In begin a new lO-word
line , At the end of the radiogram, a
glance at the number of lines will show
you how many words you copied. You
can then query the sending operator if
your figure docs not agree with his .

When traffic is heavy and time is pre-
cious. it is not considered advisable practice
to 4UL'ry a check unless you have reason to
believe that a mistake was made in either
sending or copying.

ARLcheck

Messages containing ARRt numbered
radiogram texts (see form FSD - 3) have
the same form as any other radiogram.
except that the symbol ARt (no t ARRL)
is used before the check . Thi s symbol in­
dicates that a spe lled -out number in the
text of the rad iogram refers to a com­
plete text bearing tha t number on the
ARL list.

In del ivering a message with an ARL
text. you (of course) deliver the com­
plete text. It is therefore very necessary
that the symbol ARL be included with
the check to avoid the possibility of de­
livery of a meaningless number to the
addressee.

Use of ARt tex t is a special tool for
special occasions, When used, it should
be used properl y to avoid delays and
confusion.

Appendix B:
Sample Bulk Text Format

S WA3TQJ @ WA3TSW.PA.USA.NA
QTC

lEX
S K.A~fZI @KE21X,#M YFL,I-1..L'"SA.NA
QTC

lEX
S KDSYY @ WBSCQVWV USA.NA
QTC

lEX
S WBI GXM @ WAIDSW.NH . IjSA.~A

QTC

lEX
S KB OCUS @ WB0 AEX,K S.USA.NA
QTC

lEX

===--====
tcore: By using yourtext editor. you may

use a Fi nd and Replace routine to subst i­
tute "QTC' in the file with another "Topic"
line.

In sert the required text in the space he­
tween the "QT C" and " lEX'" "lEX" must
be used to terminate the message as Con­
trol-Z will not work during bulk uploading.

When using :'\TS protocol , the "5" com­
mand should he substituted with an "S'T"
command. The recei ving station becomes a
ZIP code and the home BBS transitions to

the proper :"JTS route. e.g. @ NTSCT.
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BRRTER ' N' B UY

Send your ads and payment to : 73 Magazine, Barter 'n' Buy, 70 Rl202N,
Peter13ofough NHD3458 and get set for the phone calls. The deadlinetot
the September 1996 classified ad sectitwl ls Juty 12, 1996.

Tum your old ham and compu1~gear into cash now. Sure , you can wail lor a
hamlest to try arn1 dump it, but you know you'll get a lar more realistic price il
you have il cu r where 100.000 act ive ham potential buyers can see it than the
lew hundred c car hams who come by a Ilea markel table. Check your attic,
garage. cellar and closel shelves and get cash lor your ham and computer
gear betore it's too old to sell. You know you're not going to use iI again, sowhy
leave it lor your widow to throw out? That stull isn'l gening any younger!
The 73 Flea Market. Barter 'n' Buy, costs you peanuts (alrnost}-eOmes to 35
cenls a word lor individuat (noncommercial) ads and $1 .00 a word lor commer­
cial ads. Don 't plan on tetling a long story. Use abbreviation s, cram it in. But be
honest There are plenly 01 hams who love to lix things, so il it doesn't work,
say so .
Make your jst, count the wordS, including your call, address and phone num­
ber. InchJda a check or your credit card number and expirafion. II you're placing
a commercial ad, include an aosnonerphone number, separate l rom your ad.
Thi s is a monthly magazine, not a daily newspaper, so figure a couple monms
oerore the action starts: Ihen be prepared. It you get too many calls, you priced
it low. II you cIon't get many calls , 100 high.
So get busy. Blow the dust off, check everything oul, make sure it still works
right and maybe you can help make a ham newcomer or renred old·timer happy
with that rig you're not using now. Or you might get busy on your computer and
put logelher a list 01smallgearfparts 10 send to those interested?

Continued on page 88

Surplus electronic test eq u ip­
ment for sale at deep d iscounts.
Write, phone , or fax 10 request the

current list. J im Stevenson, 340 I
Su nny Slope Road , Bridgewater,
NJ 08807. Phon e: 908·722-6157,
Fax: 908-7 22-6391 . BNB20~

B RE A K T ilE C O DE
HARRI ER: Psychologist & Extra
Class operator has de..'eloped an
amazinghnnosis tip: linallows :roo
to master any cojc speed easily and
4uidJ y.Tc order scnd $14.95 + $3.UJ
5&1110 Dr. Hal Good man. P.O. Box
184. Ea\lpllrt• .\IE 0--1631. For rrore
info. send SASE B1\132001

AST R O S pow e r supply.
brand-new w!warrant y. RS20M
$99. RSJ 5M $145. RS5o.\1 $209.
Call for other models. 818-286­
0118.. BNB411

WAl\"TED: Western Electric
Aud io Eq u ip ment . Amplifi ers,
pre-amps. tubes. speakers. parts ,
mixing boards. etc. 1-800-25 1­
5454 . 8 /'\B1050

Q S L C A R DS Many Styles.
Top quality. O rder Risk Free .
Plastic cardholders. 'It-Shirts. Per­
sonali zed cap s, mug s. shins.
Other ham shack extras. Informa­
tion and samples. Ru sprint. I·
ROO-962-578 3. B!'\B 102 I

~lolY C ode C om puter Inter­
faces $49.95. w ith CW Fi lte r
$79 .95 , Free Sha reware and Ham
Catalog . Dynamic Electronics.
Box 896. Hart se lle. AL 35640,
205-773-2758. FAX-77 3-7295.

B!'\B1034

S U P E R FAS T :M O R S E
C O DE SI,;P E REASY. Sublimi­
nal c a s sette . $ 12 . LEARN

MORSE C O DE IS 1 HOCR.
A m azin g supereasy tec hnique
S 12. Both $20. \1011e)'back guar­
antee. Free catalog: SASE Bahr­
ra,150 Greenfield. Bloomingdale.
IL 6010S. B!'\B 1025

CO~l l\10DORE 64 HA~I

PR O G RAM S-R di sk sides o ver
200 Ham programs $16.95. 32
ce nts stamp gets unusual software
catalog of Utilit ies. Game and
B riti sh Di sks. HO~I E-SPUN
S O F T W A R E, Box 1064- B B ,
Estero FL 33928 . B!'\B1052

H EATH CO~[PANY is sell­
ing photocopi e s o f mo st
Heathkit manuals. Only autho­
ri ze d so u rc e fo r co py ri gh t
manuals . Phone(616W25-5899,
8·4 ET. BNB964

WANTED, HAM EQUI P­
MENT AND R ELATED
ITEMS. Donate your excess gear,
new/old/in-any-condition to the
Radio Club o f Junior High School
22 , th e nation 's only full- lime
nonprofit organization working to
get Ham Radio into schools around
the country as a teaching tool using
our EDUCO~-Education Thru
Communication- program. Send
your radio 10 school. Your donated
material will he picked up ANY·
WHERE or shipping arranged, and
this means a tax deduction 10 the
full extent of the law for you as we
are an IRS 501 (c)(3) charity in our
lnth year of service. It is always

easier to donate and usually more
financially rewarding. BUT ~10 ST
I.\IPORTANT your gift will mean
a whole new world of educational
oppo rtun ity for child ren na tion­
wide. Radios you can write off: kids
you can 't. Make 1996 the year to
help a chi ld and yourself. w rite.
phone or Fax the WB 2J KJ " 22

Crewvtoday: T he RC of JHS 22,
POB 1052. Ne w York . t'\ y
1(0)2.24 hours calI516-674-W72

or Fax 516-674-%00. Join uson the

W B2JKJ CLASS ROO M N ET.
7.238 MHz 1100.. 1230 UTC daily

and21 .395 MHz from I300to 1900
UTe. Meet us thi s month at the
Huntsville Alahama Harnfest.

BNB 762

~IAHLON LOO~nS, I S ­
VE~TOR 01-' RADIO; by Tho­
mas Appleby, (Copyright 1967).
Second printing available from
JOH A :"l K .V. S VA!'\' HO L M.
~3 RF, SVA:-l HOL M R E·
SEA RC H L ABOR ATOR IES ,
P.O . Bo x 8 1. Wash ing ton D C
20044 . Please se nd $25.00 dona­
lion with $5 .00 for S& II

BNB420

IT'S BACK! The return o f the
HW-8 Handboo k! Second prim­
ing. Modifications for the Heath
QRPrigs . First class mail $1 1. DX
add 54 for air mail shi pping. :M ike
Bryce WB8VGE, 2225 M ay'
flower !'\W, Massillon OH 44647.

BNB404

RF TRAI'SISTORS TUBES
2SC2879 , 2SC197 1, 2SC I972 ,

MR F 247. M RF455 . MB 87 19 ,
2SC1307. 2SC 2029 . MRF454 ,
2SC3133 , 4C X 250 B. 12DQ6.
6 KG6A. ETC. WESTG ATE soo.
213-4563. BNB 6000

DSS BI BLE. Ne w Book In­

clude s: Softw are. Sche mat ics ,
Chi p Progra m me r Pl an s. Re­
views. & More ! $49.95 VISN

M C TELECODE 1-520 -726­
2833. BNB 1024

. -OR SA L E:Yaesu FTIOI B
xcvr, xlnt condo spare tubes, $300;
Ten-Tee Cem uryf2 1 C W xcvr.
ne w final s. ke yer, xlnt cond o
$195 ; Pyramid lOA . 12V P.S .•
$65; Kanrroni cs KPC9612l1\C.
bare ly u sed. w/ xtras , $ 22 5 :
MultiTech 28.8 im . fax/modem.
$1 30; Grayscale hand scanner for
PC, $50: Simpson 269 YOM, old
but works. S50; Link MC3+ ter­
mi nal, green di sp lay, lk . ne w,
$200. Lou KE6DKI , (805) 942­
1643 after 7PM PDT. BI'\B600 1

BRIGHTEN U P YO UR
SHACKl Eleven page Compen­
dium filled with ideas. tips, and
instructions for building ill umi ­
nated Maps. Send $5 .00 (fX res.
add $0.4 1 lax) to Pineapple Para­
di se Radiu Co., P.O . Box 370692.
EI Paso. TX 79937-0692.

B~B6005

TIR ED O F INTERFER­
ENCE/SWR PROBLEMS fro m
corroded circuit board or antenna
connections? Want to add flair and
value to your construction proje-cts?
Gold Electroplating booklet in­

d udes schematic for construction
of plating device. sources for plat­
ing chemicals, process information

a nd pl atin g procedures . Send
$29.95 to : Ac ad ia ~k l. . 478
Arrowmount Place. Lake Mary FL
32746-510 1. BI'\B40 1O.

HOM EAUTO~IAT IO~. Be­
come a dealer in this fast-grow­
ing field . 800-83 8-405 1.

BNB2032

Test Eq u ip ment : HP 84 10A
Network Analyzer M ai nframe
$120; HP 84 13A Phase-Gain tn­
dicator $100: Systron-Donner 115
Pulse Generator $75 ; Tektronix.
R453 50 Mhz O scilloscope $225 ;
Tektronix 453A 60 ~hz OfiCillo­
scope $250; Tektronix 5 110 Os·
ci tloscope Main frame $ 7 5 :
Tektronix 5A I8N Amplifier $75:
Tek tro ni x 5B 12 l'-: T ime B ase
$ 125; Tektron ix 73 13 O scillo­
scope Main frame $ 150 ;Tektronix
7403N Oscilloscope Mainframe

S175; Tektronix 7A 18 Amplifier
$75; Tektronix 7 B50Alime Base
$ 125; Req uest lon g list of other
eq ui pme nt. P ho ne : 908 -72 2 ­
6157 , Fax : 908-722-639 1.

B !'\B20~
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HOMING IN

Hunting for dollars?

word via h amfest flye rs. club
newslette rs, packet bullet ins. and
local landline BBSs. Follow up
with calls to active 'f-hurucrs 10
make SUTC they attend and encour­
age them to spread the word. Re­
mind everyo ne that all fa mily
mem bers who ha ve eq uipment
can hum-a ham license is not
required. Make a special effo rt to
contact hams who do amateur ra­
d io ac tiv itie s wi th sc hoo ls .
Scouts. and youth groups.

To increase attendance and pro­
mote fox-taili ng. encourage local
"ham celebrities" to attend and
part icipate in your hum. Person­
ally invi te club presidents. re­
peater o wners. A RRl o fficials .
and hams in the local media. Of­
fer to provide RDF gear 10 them.
if you have it. to get them 10 go
out on the COUTSC. At VU F·96. our
A RRL Divi sio n Directo r a nd
vice-Director co mpeted. along
with a representative from ARRL
Headquarters Laboratory. They
were good sports and their pres·
ence and publicity drew a bigger
crowd.

The pages are edited by Hans
Sundgren SM5SVM , with input
from Lars Nordgren SM00Y and
Per-Axel Nordwaegcr SM0BGU.
These hams hosted the last ARDF
World C hampionships in 199-$.
Hans recently ex panded his site
to include lists of other sites and
publications re lated to all forms
o f competit ive ROE You will
even find the topic index o f all
" Homing In" co lumns since the
beginni ng in November 1988.

Mobile T-hunts are often put on
by one person with simple gear.
Sometimes it 's as easy as findi ng
a good spot. tu rning on the T. and
seeing who shows up first. On the
other h and . a c ha mpionship
foxhun t a lways take s carefu l
preparati on and a small staff of
volunteers to be a success. as you
will see. The good news is that
only one person needs to have a
ham ticket . Consider getting help
from an yone who likes outdoor
activi ties. For instance, a local
orienteering club was a hig help
in selling up the 1993 Friendship
Rad io sporl Games fox hunl in
Victoria. BC , Canada.

If possible, you r hunt should be
part of a big amateur radio gath-

Reg io nal and wo rld IAR U
ering that will e xpose o ur sport fo xhunt ing championshi ps are
to mainstream hams. My firs t fox-

true amateur events. Only med-
taili ng experiences were part o f I d if I ~~~. ta s an cern rca es are awaruec 0
the 1991 and 199 3 Friendship winners. BUI I th ink it 's OK to
Rad io Sport Games. which were

enco urage larger attenda nce by
week-long get-rogcthers o f hams

giving cash prizes at your hamfest
from USA. Japan. Russia. and

hunt. if funds arc available. A t
Canada. In addition to the hunt,

Ilamcon-95 we awarded cash and
these Games included C W com-

trophies for the first five places
petitions. OX contesting. and a

in each age division, ranging from
tri p to a hamfest. The hunts April $50 for first place to $10 for fifth
and I headed up have been part

place. The cash prizes at VIIF-96
of Hamcon-95 and the West Coast

were small er, but the trophies
V HF/U H F C on ference (V HF-

were nicer (P hoto A).
96 ). If po ssible . make you r A Ih a 10 I a greaternoerw y ge
hunt a sponsored con vent ion ac- turnou t is to include a team com.
tivu y. Th is will get you wider

petition. International champion­
publicity, insurance coverage. and

sh ips h ave go ld / sil ve r/bronze
ma ybe enough cash to cove r awards for indi viduals in four age
trophies. certificates. prizes. and catego rie s. plus medals for na-

re freshments. t ional teams having the best com-
An in formal spur-of- the-mo- bined in d iv idua l sco res. At

ment RDF " treasure hunt" at a VHF- 96, we used this method to
hamfesr or picnic can be great fun. creat e friendl y rivalries between
But it is better to plan ahead and cl u bs. Here i s wh at we an -
mak e a " ha pp e ning" o f your nounced: " When registering. you
event. Lots of advance publici ty may declare yourself to be a
is a m ust. Thi s increases your member of a team representing
chance of attracting experienced your club. city, family, etc. Each
foxhunters and it encourages ev- team may have a min imum of
eryone to make equipment prepa- three and a maximum o f fi ve
rations in advance. Pu t o ut the members. Each entrant may be on
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experiences. I have lots of hints
and advi ce fo r stag ing suc h
events.

First. a few words on terminol­
ogy. "Foxhuming" is a widely­
used na me for a ny type o f
competiti ve d irecti on finding .
particularly international -s ty le
on-foot hunts. The term appears
to have originated in the lat e
I940s. Some stateside hams have
adopted ilia re fer 10 mobile hid­
den transmitter hunting. too. Un­
fortunatel y. non-hams frequently
confuse il with the Bri tish horse­
a nd -hou nd sport and ge t the
impressio n that we are putt ing
de fe nse le ss f urry a ni mals in
jeopardy.

In Japan and China. the tenus
"fox-teeri ng" and "fox-taili ng"
arc gradually replacing "t oxbunung."
Swedish hams o fficially began
de sc ribin g the sport as
Rad iapejloriemering (Rad io Di­
rection Finding Orienteering) in
1973. It' s accurate. but awkward .
Most International Amateur Ra­
dio Union (IARU) na tional mem­
ber socie ties have adopted the
abbreviation "A RDP' (Amateur
Radio Direction Finding). not to
be confused with the ge neric
"R OF"' abbre viati o n for a n y
method o f finding the source of a
radio signal. From now o n ,
" Homing In- will use "fox-tail­
Ing" and " AROP' to refer to in­
tcrnational -style on-foot contests
and the te rm "f-bunting" when
describing American-style mobile
hunts.

Once you have decided to be
your town 's A RDF bummaster,
your first miss ion is to become
thoroughly familiar with the ba­
sics of fox -tail ing . If you haven't
al ready. now wou ld be a good
time to read "Horning ln'' from
December 1995. January 1996,
and April 1996. I also highly rec­
omrrend the Radiopej loriemering
si te o n the Wo rld Wid e We b
(http://spitfire.ausys .sc :8003/hsn/
rpo.h tp ). There you will find
basics of the sport. rules. eq uip­
ment. results. and schedules of
worldwide events .

Let's get started

Radio Direction Finding
Joe MoeU P.E. K00 V
PO Box 2508
Fullerton, CA 92633

" An on- foot foxhunt sounds
like a blast! where's the neare st
one?" That' s the giM o f man y re­
sponses to my recent colu mns
about world -class radi o di rection
finding (RDF) contests. If the
writer is in Scand inavia. nonhero
Europe. or eastern Asia. the an­
swer is easy. This rad io sport is
popular there and weekly e vents
lake place in so me cities. But it's
still a ne w concept in Ko rth
America.

While you can go on a mobile
T-hunt eve ry weekend in citie s
and towns all over the USA . in­
ternational-style hu nting is j ust
beginning 10 catch on. M y best
advice is thai if you want to go
foxhunting. put on a foxhunt or
two yourself . Once the sport
catches on in your area , you' ll
hav e lots of hun ts to go on in the
future. You may even end up at
the World Championships!

Organizing a hunt can be al­
most as much fun as going on o ne.
April (WA60 PS) and I had the
privilege o f assisting at Inrcma­
lional competitions in 1991 and
1993. That made us bold enough
to pUI on two o n-foot fox-hunts
here in southe rn California. A lot
of work went into each o ne, but
everyone agreed they were worth­
while and great fun . From these

Bringing ARDF to your
town

\i
t\..

/ . ", .."" ,
\''''''''''''' '''''''''VVl' , "' , .... " ,,-WA" "...... ,....

rhoto A. Distinctive awards add
class to vour fox- tailing cotl/est.
April Moell WA60PS designed
this trophy for the o verall
individual winner of VHF-96.



If there arc technical foru ms at
your convention, be sure to have
one on ARDF. Explain the basic
rules, give tip s for tracking . and
show how 10 ge t bearings with a
handle-tal kie and simple accesso­
ries. In ad dit ion to the ARDF fo­
rum , we p ut o n a " cli n ic" a t
V HF-96 . Prospecti ve hunters
were in vited to the hotel parking
lot late Saturday afternoon. where

Photo C. Surplus ammunllwn
cans make excellent worerproof
fox enclosures. Kevin Kelly
N6QAB is preparing this [oxbox
for the Friendship Radiospo n
Games.

Here is anothe r option to co n­
sider, tho ugh I have not tri ed it:
Use du al -band handhelds for the
fa xes. The HT in each fox repeats
UHF-to-2-m ete rs with subaudihle
ton e (crCSS) control. Each fox
responds to a different cress fre­
quency, A kcyer sends MCW au­
dio for each fox in sequence on the
VHF control channel. 1be keyer
also changes the UHF transmitter 's
cress frequency each minute to
select which numbered fox repeats
the controller 's transmission .

T his me thod will give perfect
sy nchro nization. but it requires
that the UHF control transmitter's
sign al be so lid copy at each fo x.
Be sure to disable the 2-meters-to­
UHF repeat function on each fox
so that the)' do not retransmit each
other's signals onto the control
channe l. If you use this method ,
or if you are interested in part ici­
pa tin g in d e velo p me nl o f
ad van ced fo x co ntro lle r s fo r
IA R U- ru le s hu nti ng , pl ea se
contact me.

Teach 'em and sign 'em up!

Int e rn atio nal rul es are very
stric t about transmitter timi ng .
Following these s tandards will
give hunters ex pe rie nce with the
timing cycle they will encounter
at fut ure in te rnational meet s.
Championship course foxes trans­
mit for exactly 60 seconds each
in numbered seq ue nce. T here
should be no dead air ti me be­
tween fox tran sm issions and no
overlapping o f transmissions.

To meet th ese req uire ments.
you need a set of identical high­
s tabi lity time rs, o ne per fox.
No ready-to -use comme rc ial
foxhunting transmitters or control­
ler/timers meeting these require­
ments are available in the USA at
the time of this writing, so wann
up the soldering iron. The Friend­
sh ip G ames hu nt u se d hom e­
brewed TBOX con trollers designed
by Ron Seese N6~1 BR. Plans are
in " Homing In" for Oct ober 1991 .

Ke vin Ke ll y r-:6QA B an d
J . Scott Bo vit z N6M I put the
T BOX boards, transceivers. an d
se a led lead-acid batteries into
rugged surplus am munition can s
(P hoto C) . TBOX provides CW

audio and PTT liming to any 2
meter transmitter. It has crystal­
controlled timi ng . but getting five
o f them to start up in proper se­
quence was tricky. A momentary
power gli tch will cause loss of
sy nchronization.

certainly not Hil lcrest Park. We
ended up making enlarged copies
o f a 30-year-old map h a nd ­
sketched by the Superintendent o f
Parks. For a an-acre hunt this was
adequate; no one could ge t lost in
a venue of thi s size. On the other
hand, yo u will want to practice
you r triangulation skills with bet­
ter maps if your hunt group is
training for the championships.

Do not distribu te maps to the
hunters unti l just before the hu nt
starts. In fact, it is best if the hu nt
location is kept secret. This pre­
vents competitors fro m tryin g to
gain an unfai r ad vantage by scout­
in g out the venu e, and it mini ­
mizes the possibili ty that hiders
will be observed while setting out
the fa xes. VHF-96 hunters were
to ld to gather at the hotel parki ng
lot at I PM Sunday, at which time
th ey were given a shee t w i th
directi ons to the site.

Do-It-yourself faxboxes

law allo ws citizens free access to
any forest or field in the country.
Swed ish forests are so dense th at
you sometimes cannot see more
than twenty feet in any direction.
In an open field, competi tors can
easily watch one another and will
tend to play "follow the leader,"
but not in a Swedish forest.

C ity d well ers will fin d site
searching much tougher. Here in
sou thern Cali forn ia. most large
parcel s of land are barren and
arid. Who wants to do A RDF in
the desert? For VHF-96, we con­
sidered and d ismissed the moun­
ta in s (t oo fa r aw ay) , th e bi g
re giona l pa rk s (too crowded ,
admission fees charged) and flood
control dam sites (couldn' t get
permission, liability issues).

We ended up selecting Hillcrest
Park in Fullerton. It has lot s o f
elevatio n c hanges and e nough
variet ies of flora to be called a
botanical park. It's hilly, shady.
and close to the convention ho­
tel. T he city Parks Department
see med eage r to ha ve u s and
didn't insist on being indemnified
as a condi tion for granting a per­
mit. Hillcrest's only disadvantage
is its small s ize---only 40 acres.
While far too small for a world
cha mpionshi p, it turned out to be
excelle nt for this group of begin­
ners ; not too hard and not too
easy.

If you r hunt will be in a large
fo rest, good maps are a must .
Man y Euro pe an fox h u nting
c ha mp io ns are also sk illed
onenteers. insistin g on detai led
topographical maps w ith contour
lines at 21).fOOl elevation inter­
vals. Onenteers tell me th at only
a handful of parks around here
have been mapped in this de tail.

o nly o ne team. (Or he/she may
choose to not be on any team.)

" If a club/city/family has more
th an five hu nters, they must split
up into more than one team. A
team may incl ude members in
more than on e age division. Team
awards are determined by the best
three scores of the team members.
Just as in the ind ividual competi ­
t ion, scoring is fi rst by number of
foxes found and second by time.
Team membe rs may not help one
another on the course in any way: '

All but o ne o f the V HF-96
hunters joi ned a team. The rival­
ries were as fierce as an y Field
Day club competition. One tea m
even had its o wn cheerleaders
(Photo B)!

At regional and world champi­
onships, the re are always two
separate contests o n separa te
days. One is on eight y me ters with
ke yed CW, the other is on two
meters with MCW signals. Here
in Region 2, all ARDF events
have bee n on on ly 2s mete rs,
where it is easy to use ordinary
handle-talkies to get bearings.
Almost e \'ery active ham has o ne,
so the pool of potential z-merer
hunters is much larger than for 80
meters. Portable RDF sets for 3.5
MHz can be home-brewed readily
and I plan to cover that topic in a
future " Homing In," but for now
we'u stick to 2 meters.

Finding the right spot

When S M 0 BGU a nd h is
frie nds chose a site for the last
World C ham pio ns hips , th ey
didn't have to look "ery far. Vast
thick forests are plentiful all over
Swede n . Its Allemansrauen
(Every man's Right) princi ple of

Phmo R. Including a team competition will encourage friendly rival­
ries and increases attendance at Jour ARDF event. Lara Garrabrant
KD6AYO and Rachael Kent K£6GIO decided to be cheerleaders for
the Orange County RAcEs learn er VHF-96.
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acouple of "easy" foxes had been
put out for demonstrations and
equipment testing.

Have a prominent sign -up
table at the hamfest where
people can register for the hunt.
Staff it with pe o ple who are
knowledgeable about ARDF so
they can answer quest ions and
e ncou rage eve ryone to try it.
Provide handouts that explain
foxh unting a nd easy on-foot
RDF methods. Set a deadline for
registration so that you will have
sufficient time before the hunt
to organize your age divisions.
stan sequence. etc. Our conven­
tion hunts were o n Sunday af­
te rnoo n ; the registrat ion
deadline was 5 PM Saturday.

OK, you've found a perfect
site. built the foxes. spread the
word. held aclinic. and registered
a bunch of hunters. The hardest
part is over. It's time to put out
the transmitters, make a starting
lin eup. run the hunt. tally the
scores. and hand out the pri zes.

In Part 2 of this series. I' ll take
you through the process step by
step. Meantime, get started on
scheduling and site searching for
an ARDF event in your own area.
Don't forget to send a notice to
me. Mail your letters and hunt
photos to the address at the be­
ginning of this article. Send E­
mail to Ho mingin@aol.com o r
75236.2165@compuserve.com.

The Homing In Web Site isn' t
quite ready yet. but I have paper
copies of my handouts for o ur re­
cent southern California ARDF
events. They are excellent mod­
els for your own activ ities. My
handout package includes sam ple
promotional anno uncement s.
ARDF infonnation flyers for the
sign-up table. teaming infonnalion.
rules handout for registrants. as­
sembly point instructions. starting
lineup/scoring Conn.and results list.
To get the package. send a 6x9-inch
self-addressed envelope with 78
cents postage on it (for three
ounces) to my post office box. II

large central exhibit area as the
main theme for the Coke exhibit
unraveled when word leaked out

radio. which was at that time a that in return for a S25.cx)()
Cast-growing. largely American donat ion to the League's Build.
hobby which was de livering ing Fund. the exhibit would use
thousands of engineers. techni- only Hallicrafters equipment.
dans. and scientists into the The othe r manufacturers were
workplace to support and fun her outraged. As was Coca-Cola.
the American world leadership when they found out. So amateur
in electronics and communica- radi o ended up with a small out.
tions. When Coke bought the of-the -way room up on the sec­
idea. Bill put them in touch with and Iloor of the pavilion. next to
the ARRL to implement it. This the toilets. and only reachable
was going to be the biggest pub- via a small stairway. Instead of
licity coup for the hobby in his- millions of visitors seeing ama­
tory! Millions or people would teur radio at work and sending
get to see ham stations in o pera- messages for them. it was
tion and be able to send mes- viewed by hundreds.
sages home to the ir family and Could visiting hams get to op-
friends from the Fair. There erate? Her-de-bar. I got a lot o f
wou ld be booklets explaining angry letters about that from
about ham radio and telling frustrated hams who'd managed
people how they. too. could en- to find the place. but then had to
joy thi s wonderful and educe- stand outside the little room and
tional hobby. Lonely? Not when look in through a window.
you can tum on a switch and talk Stu Meyer. the president of
with people anywhere in the Ham marlund, was particularly
world! upset over the se ll-out of the

The plans for having a dozen hobby by the League. so he
or so operating ham stations in a Continued on page 83
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Hold it

timing caps and/or coils, in order
to pro vide the variou s swee p
rates. These arc connected 10 the
big control you turn to se lect the
ra te . As wi th anything that de­
pends o n connections. the co n­
nections are often the problem. In
part icul a r , c heck th e vari o us
switches and rotary controls for
good contact. Of course, one of the
transistors could be had; I' ve seen
it once ortwice. If you replace one.
you may have to recalibrate all the
timing clements for the different
sweep ranges. Yuck! Of COUf'SC, if
you don't need NIST (Nationalln­
stirute of Standards ;U1d Technology,
previously the National Bureau of
Standards) calibration eccurrcy, you
can just matd.. the ranges to wh.lt's

sbown on yOJT borrowed scope.

Kitchen sync

If you have the opposi te prch­
Icm (the sweep run s hu t ne ver
syncs), at least you know the os­
ci llato r works! In this case, the
trouble is almost certainly in the
trigger circuits, most like ly in that
d riv er again.

Most scopes provide a locking
of the trace when in the " au to"
mode, but some don't. I spent a
hunch of time trying to figure out
wh y a ne w ly acq uired NLS
Miniscope wou ldn 't lock in the
"a uto" mode, eve n thou gh it
locked li ne when in the "i nternal
trigger" mode. T hen I called the
company and found out there was
noth ing wrong with my scope; it
was designed that way ! On this
particular model, the "auto" mode
is rea lly a free-run se lling. So,
be fore yo u waste man y hours. he
sure the scope is mcant to do what
you think it should be doing. O f
course , if it used to work and now
won't, you already know how it
ought 10 be worki ng.

Be tte r scopes have a feature
called "delayed sweep: ' wh ich

lets you closely examine various
parts o f a long waveform, by de­
laying the start of the sweep by
an amo unt of time you set wi th
the deJay knob. Delayed sweep is
one of the most useful features on
any scope. especially if you work
with video signa ls . So metimes,
the delay c ircuitry can go out, a l­
though it doesn' t seem to happen

is not there. or is very low, causing
one side of the e lectrostatic deflec­
tion to be quite weak. o r causi ng
the vertical amps to be very unba l­
anced. Only the long-awaited sche­
matic will te ll for sure.

If the supply voltages are al l
th ere hut the sweep still won't
run . ei ther the horizontal osci lla­
tor or the horizonta l amplifier
isn ' t working. Un like the oscilla­
tor. the amplifier is easy to check
without anoth e r scope. Simply
inject some other signal into the
e xternal or "Y' input. a fte r se t­
ting the sweep for "ext" or " X/Y"
If there 's no horizontal movement
of the hearn , the trouble is in the
amp. If, though, the beam does
deflect, then the o scillato r isn ' t
working. Although th at sounds
like an easy fix, it can get tri cky,
because the oscill ator is ga ted
(stopped and sta rted] hy the trig­
ger c ircuits. Separat ing the two
sys te ms (o sc i lla tor and trigge r)
isn' t always easy. At this poi nt.
you ' ll need a nothe r sco pe: a
DVM just won't get you very far.

Se t the broken scope for free
run or "auto" trigge r. and see i f
the ga ting poin t, as shown on the
schematic, changes from the state
it's in when the controls are set
for "normal" tri ggering. It may
show pulses. or it j us t may change
polari ties. depend ing on the de­
sign. For instance, it may go fro m
zero volts to 10 vo lts. or some­
thing like tha t. If no thing a t a ll
happens. chances are the trouble
is in the trigger. not the oscilla­
tor, and the problem is causi ng the
osci llato r to rem ain ga ted off.
Most trigger circuits are pretty
complex, but they boil down to a
comparator of some so rt and a
timing circuit to ...ync the oscilla­

tor. At the end of the chain is some
kind of driver chip or transistor
which supplies the gat ing signal
to the horizontal oscillator. That

driver is where most or the prob­
lcms I' ve ever run into have been
located.

If you do sec the gating s ignal,
hut still have no swcep. sus pect
the osc illato r. The horizonta l os­

ci llator itself is us ua lly pre tty
s im pl e. B as ic a ll y, i t ' s jus t a

sawtoo th wa ve ge nerator. and
may be little more than one or two
transistors or Ie ga tes. The tricky
part about it, though, is that it is

co nnected 10 a whole bunch of

Sweep me away

those resistors can be in the 10­
megohm range or more, making
them quite difficullto measure, hut
if you see a burned one. that 's a
pretty good indicator of trouble. If
there is a had diode, he sure to replace
it with a suitable p art: a IN4(O)...ty~

diode won't work here.
If you can focus the dot. that' s

a good ind icator th at the high­
vol tage section and focus divide r
network 'Ire working fine. Keep­
ing the brightness low (to avoid
burning the sc reen with the non­
sweeping dot) , try putting a sig­
nal into one of the vertical inputs.
Just touching th e input wi th your

finger ought to do the job. Be
sure, of course. that you've setthe
controls to display that input. If
the do t beco mes a vertical line ,
that indicates operation of th e
vertica l section. If no thi ng hap­
pens, even ....hen the vert ical a t­
te nuator is set for maximum
sensitivity. your vertical amplifi ­
e rs arc not working. Or, perhaps,
they ' re no t ge ll ing all o f the ir
required supply voltages.

Your Tech Answer Man

Nil"'" 62 on you' FN(lbM: I< c.rd

KR BOOMRSK

If you do get the vertical line,
you' re gelling somewhere! AI this
poin t, the big question is wh y
there's no horizontal sweep. Be­
fore you ass ume it ' s a sweep
problem. be absolutely sure you
haven', set the horizontal sweep
10"external" or "X/Y." Those set­
t ings intentionally disable the
horizontal sweep. perm itt ing an
e xte rnal s igna l to drive the beam
back and forth. With no signal.
there 'll he no sweep. even though
there's nothing at all wrong with
the scope. I would consider th is
obvious. and wouldn' t even rnen­
non it , had I no t done it mysel f a
couple of times

As wi th o the r problems. some-
If you gel a good focused dor times sweep failures can be traced

on the screen but it won', move. hack 10 the power supply. In fact.
you can assume it is nor a high- that's often the cause. I have one
vo ltage problem. Is the dot unfo- broken scope right now with pre-
cu sed ? Try turning the fo cu s cisety rhi s probfcm.Tbc tip-o ffis
control. If the re 's no change , that the vert ica l amps' posi tion
something's out in the focus cir- controls have to be turned way
cuit o r in the high voltage itse lf. o ff-center in order to put the beam
~ost like ly, it'll he a diode or a o n the screen. That suggests that
very high-value resistor. Some of one of the power supply voltages
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Dot's nice

Last time , we began looking a t
the internal operation o f an oscil­
loscope, with an eye toward fix ­
ing a broken one . Let's continue .

Fix That Scopel

We began at the power supply,
assuming the M.'Ope was altogether
dead. If you 've gonen the supply
going again, the scope should be

working. if simple supply failure
was th e ori g inal problem. If it
promptly died again, figure on a
short somewhere, and use standard
troubleshooting techniques , such as

disconnecting ci rcuits one by one
to find ue sbort.

If the supply comes up hu t the
scope still doesn ' t work right, a t­
tack the prohlem in a logical ma n­
ner-what part o f the scope isn't
working? If the re ' snothing on the
screen at all , the first place to look
is the trigger ci rcui try. The trig­
ger starts the sweep when the in­
coming signa l crosses a voltage
threshold yo u set with the trigge r
leve l knob. If the trigger circuits
a re no t working properly, they
ma y inhibit the beam comple te ly.
resul ting in what looks like a dead
scope ! Try setting the trigger for
"auto" or " free run" operation .

Sometimes. rhat"Il get the beam
moving. If you still see noth ing, it
could bea trigger problem. bul most
likely isn't. Instead, go back tow ard
!he pow er supply and make sure all
of the output voltages are really
there; sometimes, one of the m will
be missing or way off.

More power supply

Michael J . Geier KB1UM
cia 73 Magazine
70 Route 202 North
Peterborough NH 03458
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The part nu mbers arc from
Hosfd t Electromcsw (I ·gOO
524~)

. 1 ohm 5 ..... a ll 5 % po.....e r
resisto rs # ·n· 155

Ins ul at ed b indi ng pos t
Red # XO-265

In... ul at ed bind ing po s t
Black IflliO-2bb

Test leads # 52-105
4P DT s witc h . ce n te r o ff

# 5 1·3 10

WG I \\ f 11w I'rofIIr [ )f",I:.oft' "ar On
Our I ~...~, G...",nllll<'l' t by Way'>; ( in.>:n
W2NSINI .1tIOp ",Ii L"'lJ' cr; Wayne s n:pon
explalUlUl\ wha t (I.... major problems an:
[cu; inlot III\.' country, auoJ pro(l'(><illl\ ~j lllpic.

ill<'x""usjvc ",Inuolls: a Silllpk way III
Ila ,'c gOWI1l""'lll Jcopann",ms happily CUI
then e xp,:w..::s by 50% lI,ttun tlu« years;
no"" 10 end ...d f:llC; ho._- to reduce the
d:flCil; """ 10 CUI mcd>c'll co>u and
impl'Ow hca kh CMl>'. ~I .l

Amenna Hooks!
UE2..'O 1lw . :USy "i", A"'nlll;l
lIaJltll . . .... by lTaw Ingram K41WJ. All of
th: 1>..Ulo:d dulk:IC\l"''' te- a ful t ra"f'" " f
c;b) IONild andc:no..1 "sly \lin's." W.Y5
WGl"lI70.\.I AU AI...J1 Cubil...I Qu;od
Alllo;ou_ by WIiliamUT and Snu n e-3Il
' "lb;: <.l.o......," ... ~ <bi11J1. lhtuy.
CUO>lI'UI.UOIL ~.lIion. ~- l«oJ ""'"
m.udlillg . )>lCflIS. New tL>w. $t t.Y5
TA H 3270P PnM.1i1::al Anll'lIlla
Ha" dl..."'- 211d ,,,.1m,," by Jos. Carr. lltis
560-paj!C book i.> ~ u.=un:, Slal'IS \lilh
!urili,,,,,IL1I,, ""pl.ull> ~JIt of all
lind!.. an.! ~,io1=; a Iun uf."."y ""..........
~...., S:!6.'J5
WQ'g7J07 AI Ab..-Il \ .nUI.... An lt'nn;b
by Wi lb..", Orr. COIllP.n.....,..,,,,oovcr~ of
...IUk.... oo,nroonicaDOM, ~ 1I .95

WGl"lI7t»2 Bt-..m Al'I~" ";.IIill ""I..,,, by
William Orr ..nd S'u.lI' Cowa". E~",y-t111 ng

yo" uccd (0 1I1U.... alU ll b.o:UII .bign_
U. lSIJU<.1.i"n. a"d upcr-auun $1 1.'15
WGl'tI7tJ77 SuI"..... L.-.(:u,a W""
Allin".... . ... ILodiu Am..l.......... by'
Wtlllwn Orr and :sr......, U-2IL L.ooo<OR.
llI"Jtj·baI.... ;U1lCfll""'; "k:XJ"-"""' ~ b:aJ_
·~Il'i.sIblc·· ;tlllo:'UUS f... h..uns III .,""!th..
locaIWl l>. su .',1.5

n OJ'ltes lWuk!

Radio Shack1 W has a shck plas­

tic case wi th a built- in ba ttery
companmcnt. T his made an ideal
case 10 ins ta ll the meter. I plan 10

have an engraved plastic panel
made to give the projec t thai
"commercial' look.

I can no ..... choose betwe-cn cur­
rent and voltage with the Ilip of a
switch. without the need to swap
test leads. It' s accurate enough for
me. and rough and tough enough
to be k.i l:k...-d around in the rcclbox.
The rue ter also makes a great WI.l1

to keep on hand for Field Day. m
Parts List for Sola r Tester

AI{ RL License Manuals:
AI{4 181 'Iechuiclan Class 56 ,00
AR4688 General Cla.",s $ 12.00
AR3274 Ad\llnt ed Chlss 5 12.00
AR3272 E..tra Class 58.00
AR3 1R5 1beSatellite Expn'immter"'s
Handbook by Martin Davidoff
K2U8C fu.pard:d aOO revised
n lCusing on satdlitt.'S buill by aOO for
the inrcrratioral rddio uruaeur
conununity $20.00
AR4645 Satellite Anthulogy The
latest informa tion on OSCARx 9
lhrou 13 as well as the RS sarehues.
tht: usc of digital modes. lracling
antennas. RUDAK. microcomputer.
and more! $ 10.00
AR2973 Complete DX' e,. by 80b
Locker W9KI Learn ho..... 10 hunt
DX and ubtain hart-to-get QSL
cards . $12.00
AR<»02 Solid State Desi~ Good
basic information, circen designs
and applications; descriptions of
receivers. transmitters. power
supplies. and test equipment $15.00
AR~971 ARK!. Repeater llirectol"}'
1995-1996 Over 19JXlO listings with
digipeaters, b andpla ns. CTCSS
(I'L(TM)) tone chart. frequency
coordinators, ARlU. special service
d ubs. and beacon listings ffUm
1 ~ !\.lHllo 24GUl.. $7.00
AR4661 AKRL's Antf'nn as &
Teeh ntq ues (or Lew-Band DXinl:
can be your tickel to lo ..... -band
success. $20.00
AR4483 WUlht'r Satellite
Handhook by Dr. Ralph Taggart
WA8DQT. Expanded and revised tu
refl ect today's weathcr-fax sate llite
technology. $20.00

QRP
CorllinuedJrorn page 72

swi tching arrangeme nt. I d id n OI

want to use a rota ry switch or re­
lays. I also d id not want to move
the test leads from one set o f jacks
to another. I ended up using a
4PDT switch ha ving a center 0 11

po sition. God o nly kno ws whe re
thi s one cam e fro m, hut a check

...... i th seve ra l surp lu s house s
should turn up something close.

The center o ff position docs ex ­
act ly what the name im plies. It
tu rn s the meter off. The meter
run s fro m a 9V ba tte ry.

S ta ndard ban an a j ac k s arc

used for the tes t leads. I alway s
end up losing tes t leads fo r the
diffe re nt meters I have , and
came real close to hard-w iri ng

the m in place .

GreatARRL Books!
ARl996 Th~ ARRL 1996
Hand book includes the latest
innovations in ham radio. plus all
the fundamental data. $38.00
ARI08b-4 ARK). Opt'nuing
Manual Information on how 10
male the best use of your station.
including inlcrlaci ng w ilb home
computers, OSCAR. UHF-VHF.
5 18.00
AR4173 Now You'~ Talkin!!! All
You Nrt'd To C..et Your First Ham
Radio Llcense-A complete smdy
guide for the Technician and Novice
.....ritten cum. Practical infonnation
e\'ery beginner I'IL-eds is wrinen
clearly and simpl)' and in small
doses. $19.00
AR4734 AKRI. Antennll Book. Best
ami most highly regarded info on
antenna fundamentals, transmission
lines. design. and construction of
wire amennas. $30.00
AR3177 ARKL Spn-ad Spectrum
Source Book from a deceptively
simple beginning. a group of
experimenters set out 10 devejop
first theoretical and later practical
systems for spread spectrum
communications. This hook.
consists of artic les, papers and
government reports that document
11k process whereby amateur
spread spectrum progressed from
11k dra ..... ing board to the airwaves.
$20.00
AR3R5 1 Hints and KinLs Ideas for
setting up your gear for comfortable
efficient operation. $10.00
AR4653 Companion SuHware for
Weather Satellite Handbook
5-114" !\.tS·OOS floppy s10.00

~ 1lO:).27~ -7J7J Of li/)l9~8. FAX 6OJ.-9~.a-8611. Of .... oNer f"",, oa P"I" lJli f....o<do'ri_. ",r...-ioa.

Radio Bookshop

Manufacturers: If you have a new product and want it
considered for review in 73. please ca ll 603·924-0058.

The chap who did most of the
leg work on the alternative ham
sta tion for the Fair was K2A OE.
who got so upset over the ARRL
mo ves to shut the exhibit down
tha t he committed suicide. lie
took things too seriously.

Amateur radio did get e ..po­
sure a t the Venezuelan pavi lion.
hut nothing like it would ha ve
had if we'd been the central fea­
lure at Coca-Cola exhibit. Li tt le
did the folks at I ia ll icra ftc rs
know that they would be put
o ut o f business (along with
Hammarlund and j ust about
everyone else in the ham indus­
try) wi thin two years as a results
of the A RRL's self-promoting
" Incentive Licens ing" propo sal.

I hope you enjoyed my bit o f
ham history. I'm sure it will an­
ger the brainwashed who truly
believe the League can do no
wrong . fa

formed a manufacturer 's group
and went to the other Fair ex­
hibirors, looking for a place 10

show off amateur radio. lie
found it with the Venezuelan pa­
vilion. which o ffered some space
on the main floor of their
pavillion. This one had ham gear
from all of the manufacturers .

In orde r to ge t a license for the
station they needed a ham cluh
to back it. They found one in
New York City that was game . I
know you 're not goi ng to be­
licve thi s . but the League fo ught
the ham manufac turer's group
all the way. They even got Herb
Hoover Jr. the ARRL president .
to go 10 Venezuela to try to con­
vince the president o f the coun ­
try to close down the ha m
exhibit. Then they tried 10 get
the FCC to close it down due
to some claimed Irregulari ties
in the sponsoring ham club's
election process.

often. The delay circuit works by
intercepting the outpu t of tile trig.

ger ci rcuit and delaying it by the
amount of time selected. It 's ba­

sica ll y just a c o u ple of
monostablc muhivibrarors (vone­

shoe"). and isn't too complicated.
But. like the horizonta l c ircuit it­
self. the de lay stage is connec ted
to a series of liming elements via
various switches and controls. If
yours goes out. check those con­
tacts be fore delving into the cir­
cuitry itself.

When using the delayed sweep,
you should be ahle to sec various
pulses al l around the delay c ircuit.
If nothing 's moving. somet hing's
ge tt ing lost somewhere . If the
trigger pul se is present on the de­

lay ci rcui t's input. the problem is
in the delay itself. If there' s noth­
ing coming in. trace hack to the
trigger circuits and see ......he re the
signal disappears.

Well. I think we've covered all
of the com mon proble ms with
oscilloscopes. Now and then. of
course. you may run into a we ird
one that defies logical expla na­
t ion. Hopefully, though . our ex­
ploration has helped you lind your
scope's fai lure. and you' lI soon be
back in bu siness. After a ll. what
......o uld li fe be like without o ld

faithful ?
73 de KBIUM. III
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SPEC I RL EUENTS

Listings are free of charge as space permits. Please send us
your Special Event two months in advance of the issue you
want it to appear in. For exampfe, if you want it to appear in
the September issue, we should receive it by June 30. Provide
a clear, concise summary of the essential deta ils about your
Special Event.

AUG 17

RHINELANDER, WI The Rhinelander
Rptr.Assn. and NorthwoodS ARES wi!
rostme Northwoods Hamfest, 8 AM-2
PM,at Sugar Gar1l>Town Hal Ctl Gart1l
Four Rd. in Sugar Camp. Set up Fri.
eve. Aug. 16th, 6 PM-1 0 PM, and
Sal. morning at 6 AM. Talk-in on
146.940(-). Contact Mary Berger
NS90, 367Lois 51., Rhinelander WI
54501. Tel. (715) 362-9296.

AUG 17-18

HUNTSVILLE, AL For a good time,
sto p in at the Von Brau n Civic
Center in downtown Huntsville and
enjoy the 1996 Huntsville Hamlest.
Open to the public Sat. at a AM, and
Sun. at 8:30AM. Dealer Show. Flea
Marke t . Technic al Fo rums.
Banquets, and more. The nearby
Huntsville Hilton Hotel will offer
special Hamfest rates. Talk-in by
K4BFT on 146.94{-) MHz. Por mcre
info, call (205) 534-7175; or check
into http://www,hamfest.org on the
Web.

WARROAD, MN lake of the Woods
Rptr. Assn. will hold their Hamtest
at WarroadArea Comm. Center, 222
Virginia Ave . NE, Warroad .
Wheelcha ir accessible. Set up at 10
AM; open to the public et t PM. VE
Exams at11 AM-walk ins OK. Bring
original and photocopy of current
license. 2 IDs (ooe with photo), and
a check for $6.05. Dealer and Flea
Market tabl es f ree wi th pai d
admission if reserved In advance.
Send check and SASE to David
Landby KBeHAp, RT 3 Box 10,
Wannsd MN 56763. Tel. (2 18) 386­
1092 . Talk-in on 147.09(+) and
147.00(-).

North e rn Dr., Waite Pa rk
MN 5638 7; o r wes v @

NFeH. I CMN .MN .USA .NOA M.
E-mail: jmausOcloudner. com.

YORK, PA Visit Memorial Hall at
York Fairgrounds 8 AM--4 PM to
enjoy the 41st Annual York Hamfest
and Computer Show. Commercial
Vendors; Software; Hardware;
Accessories; Shareware; VE Exams
on Sat. by laurel VECs (no fees),

BURFORD, ONTARIO, CANADA
Burford Fairgrounds will be the
IOcatioo for the Brantfon:l ARC Flea
Mar1<et, 9 AM to ? VE Exams. Talk­
in on VE3TCR 147.1 50(+). For table
reservations, cc ntect Richard La
Rose VE3RLX, 153 Dunsdon St.,
Brantfoni Onl., Canada N3R 6N3,
(519) 752-2437; or Brantford ARC,
P.O. Box 25036, Brantford Ont.
Canada N3T 6K5.

LEXINGTON, KY The annua l
Central Kentucky ARRLHamtest will
be held by the Bluegrass ARS, Inc.
at Western Hills H.S., Exit 53 off 1­
64 in Frankfort KY. VE Exams,
Foru ms , Dealer Exh ibit s, Flea
Market. Indoor commercial vendor
space is limited, so reg. ea rly.
Deadline is Aug. 1st. Contact Bill De
Vore N4DIT. 112 Brigadoon Pkwy,
LeXington KY405 17. Tel. (606) 257­
3343 days; (606) 273-8345 eves.

CHARLOTTE, NC The cnenotte
ARC Hamfest and Computer Fair
will be held a AM--4 PM at Roil-A­
Round Skale Center, 8830 East
Harris Blvd.Tail Gate spaces limited
to Ilrst come, fi rst served. Flea
Market setup at 6 AM. Talk-in 00

W4Ca 147.06(-). Make checks
payable to Charlotte ARC and send
with an SASE to Charlotte ARC,
P.O. Box 33582, Charlotte NC
28233-3582. Pre-reg. without SASE
or received after Aug. 1st will be held
at the door. For inlo call Buck Escott
WB40Tp, (704) 522-49 71, ext.
3330.

AUG 11

VALPARAISO, IN The Port er
County ARC Hamlest will be held at
Porter County Expo Center, 1 mt
south of US 30, on State Rd. 49.
Talk ·in on 146.775{- )131 .8 PL 1
146.52. Tailgating. VE Exams 9 AM­
11AM. Setup at 6 AM. Contact Rich
N9QLO, PCARC Hamfest, PO. Box
1782, Valparaiso IN 46384· 1782.
Tel. (2 19) 7624484.

DRYDEN, NY The 16th Annual
Finger Lakes Hamfest will be
sponsored by the Tompkins County
ARC and will take place at the
Dryden H.S. Flea Markel. VE Exams
on site , pre-reg. preferred. New
Equipment dealers. RV camping
overnight , Fri. Fri. set-up available.
Handicapped accessible. Talk·in on
146.97(-) . Contact Ross Boyer
N2ISU, or Lonnie Boyer N2WGW,
at (607) 844-4302 till 10 PM. E-mail:
rmb3@come/l.edu.

ST. CLOUD, MN The SI. Cloud
Radio Club will hold its 48th annual
Hamfe st Au g. 1tth. Ta lk-in on
146.94 and 147.015. For info and
tickets, contact wesv, 401 Great

Crossville TN 38555. Exhibitors and
tal lgaters, for tables contact Nick
Smith WA4GKM, 108 Cardinal
Loop, Crossville TN 38555 USA; or
E-mannlckart@midtenn.net.Orcall
him at (615) 484·5137 (work), or
(615) 484-8220 (home). Talk-in on
146.865. Sponsored by the Plateau
ARC.

AUG 10

AUG ~1t

VERNON, B.C., CANADA The 5th
Annual Sky High Hamfesl will be
held by the North Qt.;anagan RAC
at Silver Star Mountain Resort in
Ve rno n. HF Stalion . sateuue
Stat ion. Semina rs . Key note
Speake rs. Dealer Displays. Flea
Markel. ladies' Prog rams.
Children 's Activiti es. Chair lift, and
more. Get more details f rom the
North Okanagan RAC, P. O. Box
1706, Vernon B.C., Canada V1T
8C3. For hotel reservations, call
Silver Star, 1-800-663-4431; or
Putnam Station 1--800-489-()599.

WELLESLEY, MA The Wellesley
ARS and the Babson Wire less Club
will co-sponsor a Ham Flea Market
9 AM-1 PM at Pepsico Pavilion,
Babson College, in Wel le sley.
Tailgat ing. Talk-in on 147.03/ .63
Aptr. Contact Barbara Holdridge
N1fCO, 107 Church Sf., Westwood
AM 02090;(617) 329-2628;or Geny
Driscoll NV1T, 107 Church St.,
Westwood MA 02090; (6 17) 444­
2686.

1230. For more info, call (8 10) 367·
3059. Talk-in on 147.300(+) and
146.520.

RANDOLPH,OH -Hamfair '96~ will
be held by the Portage ARC at
Portage County Fairgrounds in
Randolph, 8 AM--4 PM. Huge Flea
Markel. Indoor Vendors. Unlimited
Free Parking. Forums. WAS-DXCC
Card Checking. ARRL Officia ls.
Contact Joanne Solak KJ30, a t
(330) 274-8240. Talk·in on 145.39/
.600 and 28.390. Make !Jcket and
reservation payments to Portage
Amateur Radio Club, 9971 Diagonal
Rd., Mantua OH 44255 USA.

AUG 4

PORT HURON, MI The Eastern
MichiganARC Swap '96 will be held
at Saint Cl ai r Co . Commu nity
College Student Center, 8 AM- 2
PM; setup at 6 AM. Walk-in VE
Exams; bring a copy 01 your jcenee. CROSSVILLE, TN The Crossville
ID,upgradecertiliCates andVE Fee. Hamfes t will be located at
Sta rts at 11 AM. no pre-reg . Cumbe rland County Community
necessary. Trunk Sales. Forums. Complex, a AM-2 PM. VE Exams
TablelT1cket reservatlcn deadline is at a AM, pre-reg. only. The test fee
July 17th. Send orders with an will be COllected at the Hamtest. For
SASE to EMARC Swap '96, P.O. Exam info, write to AC4AA Y.E. Test
Box 611230, Port Huron M148061- Session, Rt. 1Box 20 Legion Loop,
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BERRYVILLE, VA The Shenandoah
Valley ARC wi. host the 46th annual
Winchester Hamfest and Computer
Show at the Clarke County Puritan
Fairgrounds , 6 AM - 3 PM. VE
Exams at a AM, administered by the
Mountain ARC at Cooley School
(across lrom the Hamfest). Pre-reg.
requested. Tailgating. Talk-In on
146.22/82 and 146 .52 simplex ,
W4RKC. Contaetlrv Barb KD4VHV,
Rt. 3 Box 5385, Berryville VA226ff .
Tel. (540) 955-1745.

NORTH WASHINGTON, PA The
Skyview Radio Society will have
their erouer Harmest8 AM-3 PM at
the Washingtoo Township Fire Hall,
just off Route 380 on Route 66. Flea
Market setup time is 7 AM. Talk-in
on 146 .604 (- ) and 444.900(+ ).
Contact Robert Reihms N3NOS,
192 North Washington Rd., Apollo
PA 15613 USA. Tel. (412) 727·2194
after 9 PM.

ANGOLA, IN The annual Land of
lakes Angola Hamfest, sponsored
by the land 01 Lakes ARC, will be
held 7 AM-2 PM at Steuben County
4-H Fairgrounds, comer of 200 W &
200 N. VE Exams lor all classes.
Talk-in on 147.180; Packet 145.090;
444.350 -131 .8 Tone; 444 .9001
100.0; 224 .94 ; and 53.050.
Camping, swimming, chicken BBO,
amusement park, concessions, flea
market. Outlet shopping malls
nearby. Fo r info and advance
tickets, con tact Sharon Brown
WD9DSP, 905 W. Parkway Dr.,
Pleasant Llke IN 46n 9. Tel. (2 19)
475-5897.



at calvary United Metllodist Church,
11 North Richland Ave. (1 block from
the hamlest); pre-reg. encouraged­
call (717) 75 1-9675. Electronics
Flea Markel . Banquet Sal. night;
ATV Se mi na r. Handicapped
ac cessible park ing . Tailgat ing .
Camping on fairgrounds with 3-point
hookups available; contact York Fair
Office (717) 848-2596. For hamfest
reservations and info, contact York
Hamfesf, PO. Box 35 1, Dover, PA
17315; Tel. (717) 751-9675. Talk-in
on 146.97(-).

AUG 18

CLARENDON HI L LS , IL The
DuPage A RC Hamfest and
Computer Show '96 will be held at
the Hawthom e Race Course, 3500
South Cice ro , Stic kney IL.
Commercial set up Sal., 3 PM-6
PM; Commercial and Flea Market
set up Sun. at6 AM. Hamlest hours
are 8 AM-2 PM. Whee lch air
accessible. For tables and Hamfast
info, caU (708) 985-9256. Advance
tickets $4 each (before Ju ly 30th).
Send check payable to DARC, with
a No. 10 SASE, to Hamlesl '96,
7511 Wa lnul Ave. , Woodridge IL
60517. Talk-in on 145.250 MHz.

LAFAYEnE, IN The TIppecanoe
ARA will conduct VE Exams at the
American Red Cross Bldg., 11 1 N.
7th St., beginning at 1:30 PM. They
will also be sponsoring a
Hamvenlion in Lafayette.

RICHWOOD , OH The 19th Union
County ARC Ham and Computer
Fest will be held at the Broadway
OH Community Bldg. There is an
indoor location lor vendors, and
a mple Tai lgate spac e. Self­
contained camping vehic les may
park on the grounds. Vendor set up
at6 AM. Open to the general public
at 8 AM . Contact Gene Moore
N8YRF, 244 6J Cia/bourne Rd.,
Marysville OH 43040. Tel. (513)
246-5943.

SALINA, KS The Central Kansas

ARC, Inc . will sponsor a Hamfest
at the Bicentennial Center Heritage
Hall, 9 AM - 3 PM . Flea Market.
Commercial Vendors. YL and non­
ham act ivit ies . Talk- in on
147 .0 3(+) . Contac t Dan Coo k
AAOTI at (913) 263-8540, or by
mail in care 01 CKARC, P.D. Box
2493, Salina KS 67401-2493.

NORTH TARRYTOWN, NY The
We s tche st er E m ergen c y
Communications Assn. , Inc. will
hold their · W ECA Su mmeriest
1996- at Yonkers Ra ceway ,
Intersectio n of 1-87, Cent ral &
Yonke rs Av e., Yonk ers NY. All
ou tdoor ta i lg ati ng a nd more .
Talk- in on 147.06/.66. Co ntact
To m WB2NHC, or Jeanne
Raffaelli N2NOY, at (9 14) 74 1­
6606 .

AUG 23-25

VERNON. CT The Eastern VHFA,HF
Soc. will host their 22nd VHFI UHF
Conference at Quality Inn and
Ccrlerence Genter, 51 Hartford Tmpk..
Route 83. The VHF-lJt-F Swap 'n' 5eI
and Antenna Measuring start at BAM.
ForSwap'Sell Wlfo, cooract Mark casey
N1LZC, 303 Main St., Hampden MA
01006.Tel (413)56&2445. MakedlecX
or M.O. payable k:l Eastern VHFAlHF
Society. and sendk:l RaeBnstaK1L.XD,
328 Mark Dr. , Covenlry CT06238. Tel.
(860) 742-8650.

AUG 24

BRIDG EWATE R , NJ T he
Somers et Cou nty AR S In c .
annual Hamfest will be held at
the Somerset County 4-H Center
on Milltown Ad. , just ot! Route
202. Time: 8 AM -1 PM. Set up
at 6 AM. Talk-in on 448.175(-), or
146 .52 simplex . Ca ll Pe te
WA20CN, (908) 42 9 -909 3 .
SCARS, P.O. Box 742, Manville
NJ 08835.

ST_CHARLES. MO The St Charies
ARC (WEl0HSI) wi had thai" am.JaI
Hamfest at Blanchette Par1l in 51.

Charles. For details, contact Wifflam
Hom !VOWS, RR2 Box240, Troy W
63379. Tel. (314) 989-24419AM-9PM.

AUG 25

CORUNNA, MI The 19th annual
Five County Amateur Radiol
Computer Swap and Shop will host
the 1996 Michigan State Convention
at Shiawassee County Fairgrounds,
2900 E. Hibbard Rd, starting at 8
AM. Set up at 6 AM. This event is
co-sponsored by the Bay AreaAAC;
the Genesee County RC; Lapeer
ARA; Mid-Michigan Wireless Assn.,
and Shiawassee ARA. Advanced
sales end August 10th. No
advanced trunk sales.For more info,
call Ja n at (5 17) 893-3475. Fo r
space and fable orders, include an
SASE with your request and send
to Five County Swap 'N Shop, 12 14
McKinley Ave., Bay City MI 48708.
Talk- in on 147.020(+) or 146.520
simplex.

YONKERS, NY TheYOO<ersARCwil
host a ~erIesl: 9 AM-3
PM at theY~ MI.ricipaI Parkng
Garage 00 Main St Set l4l at 7:3JAM.
AC power available with pre-reg. Free
Tune-up Clinic.Talk-in on 140.865 Rptr.
and440.150 Aj:tr.Cor1ad:..imN20NM,
(914) 969-5182.

SEP 7- 8

BRANDON, MANITOBA, CANADA
The Manitoba AA Musa.m wllxJst its
2nd Annual Ham Fest on the QfOUlds
of the ManitotlaAgricuttural Museum at
Aueun Manitoba where MARM is
located. Flea Mar1let; Commercial
Displays; Computer Fest; Rad io
ControIed Aircraft demo and dispay.
campingnearthe Festsite.Fulk:ourse
Supper (by advance reg. only); Sat.
Bglt Danc:a'SodaI. VE Exams; Ra..lbt
Hunts; more. Contact Dave Snydal
VE4XN, 25 a..eens Cresoent. BiancbJ
Manitoba,Ganada R78 1G1. Tel, (204)
728-2463. Packet VE4XN @VE4BBS
#HWD.M8.CAN NA

LOUISVI L L E. K Y The Greater

Louisville HamfestiARRL KY State
Convention wiD be held at the Kentud<y
Fair&Expositicrl ceote.Talk-in 140.28'
88. Flea MkI, Commercial Exhibits.
Forums, FCC Exams. Camping
avaiabIe:cal (502)$1.5OCXl. Forrn::xe
information, can (812) 2944905. 5end
advarced tid<eI reg. with SASE to Po.
Box 34444-0, Louisville KY 40232­
4444. For cmmerciaI sp:ta'S,cal (812)
94lJ.OO37; Flea Manlet spaces. (812)
282-4898.

SEP8

DUB UQ UE . IA A Ham lest ,
Radiofest, Computer Expo will be
sponsored by the Great River ARC,
Iowa Antique RC and Historical
scc.. and Computer Users Groups,
8 AM - 2 PM at Dubuque Cou nty
Fairground s. VE Exams by ARRU
VEC. Bring photo 10 and one other
form of 10, original current license
and any CSCE forms applicable, a
check or MO made out to ARRU
VEe. For more Exam inlo, contact
Carl Clark NBKAX, 2145 Delicia Dr. ,
Dubuque IA 52001. Tel. (3 J9) 557­
9149. For Hamfest info, contact
Loren Heber, (319) 556-5755; Jerry
Lange, (3 19) 556-3050 ; Jerry
Ehlers, (319) 583- 1016; E-Mail:
SHEBERtIMWCI.NET; or Internet:
http:/ /gafaxy.mwci.net/grare/
top.hIm. Send pa yments to
G.R.A.R.C., P.O. Box 546, Dubuque
IA 52004. Talk-in on 147 .24/.84 Rptr.

SPECIAL EVENT STATIONS

AUG 3-7

OSHAWA. ONTARIO, CANADA
The Ontario Northland "Polar Bear
Express" will depart from Cochrane
Ont. at about 0800 hours, for its 186
mile journey to Moosonee Onto in
the James Bay lowlands at the
southern end of Hudson Bay_An
additional passenger car will have
several HF stations set up so that
DXing can be done en-route. A
station will be operated f rom the
tra in station where part of the group
will OX continuously from Aug. 3rd-

Wayne l#ites!
WGS Submarinr Life In World War II by Wayrr Cirmr W1,'II$[Y1~. Waytr's
~es oC his adI.'CJ1h.JreS onthe: USS Dnm 55-228 00 fivt ... pauuls in the PacifIC in
lC)..f3- 1945. v,n.-s it really Iikc: lin a suhrnariIr when yoo are tang 0Cph d~
And what's IJr day to day life 00 a scbnao re like? $7.50
WG(i Unclf Wayne's Cariblwan Adw.'Iltuf\'S 96 pages. wayoe's adventures scuba
dh'ing all arotJOO the Carillbean, visiti ng ham 11JCf3l~ and sigh seeing. If yoo an'
irweI"cscd in mw 10 travd u:rnooticaIly. yoo'O~ sanegrt:al ideas from t1is, He~
OlIlloith tis -[)i \-j ng.. 1Jr WDq)SpJrt.- You'DIo\'c the , -j <;it to m 'ClI i\JaOO; in21days
trip.Arneasi!y $7.50

Radio Bookshop
Phone 800-27-1-7373 or 60.1. 92-1--0058. FAX 603-92-1 -86 13. or see order form on page 88 for ordering informal ion.

wm Unci,,' WaytW's Travt+;....52 p. Wayne eavels to Russia, unb!, Aspen, aid 51.
Pierre, Munich. Vienna. Krakow, and Prague wi thout it costing nearly 3, much 3, )'00
miglt think. Ckap fit" yoo too. at $5.00
wm Wa~ nt' Talks: '1la~100' 1995. .'K) IDmIe L1pe-WhaI 1£ wooId have said if he-d
been &.<ked 1o!pe3k. SS.OO
wG4 2O{lO t:~ -Twerty 16~oo IJr Dtdu'r War bt.XJk - 34 futM
prtflIm f(J" Sli~ing critical Am:rican rmblem;, such a, a new arvooch !O tinand ng
smalllusires scs, tow to finance Russia and ~Ill'f cooretes and makea profit doing it,
the real dfJf' (]f) ROClcctromagnetics, a rew kind of pol)'lCChnicaI urivcrnty. a new
du.:tmic tedroIogy. why Africa is in~ a tress, why Pt:m hmtJcd. b ' to OO\'e
wilioo free rnwr')ities, a plan f(l" nnkiJlg C~ IWn~ etc. Pl..U). rooe.
Ritit."lIkuJy piced at510.00
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AUG 18

VINTONDALE, PA KB3BMW will
be operated by the Dividing Ridge
ARC 12 Noon -6 PM EDT, to
commemorate the 150th
Anniversary of Eliza Furnace. Freq.:
7.225/.300, and 14.225/.350. For a
certificate , write to DRARC, J99
Bender RD, Apt. 11 . Patton PA

''''' USA. II

AUG 31

AUG 28- SEP 2

MT. PLEASANT, l A The Ml.
Pleasant IA ARC will o pe rate
W0MME 28 Aug .-2 Sep.• during
the Mid wes t Old T hre shers
Reunion. Operation will be in the
General portion of the 80-10 meter
ph one bands . Visi tors att ending
can reach the station through club
rptrs. on 147.39 MHz (+600) and
4 44 .95 MH z (+5) , an d are
encouraged to visit the ham shack
and sign the guest register. Fo r
a ost, card , send an SASE to
Dave Schneider WDOENR, 1675
Old Highway 34, Mr. Pleasant
IA 5264 1-9580 USA. For info,
contact NCJFIB on the Internet:
garymcme flinterl.net.

SCHA UM BUR G, IL The
Schaumburg ARC wi ll operate
WB9TXO 1300 UTC-21 00 UTC to
co mmemorate SARC's 20th
Anniversary. They will be operating
40,20 , 15, and 10 meters up 45 kc
from the General port ion of the
band. For a certificate, send an
SASE to Schaumburg ARC, P.O.
Box6825 J, Schaumburg It 60J68.

UE220 T he Ea sy wtre A n tf'nn a H andboo k by Da ve
Ingram K4TW J. All o r the ne ede d llimens io n. fo r a
full ra nge of e asy to build a nd erect ".ly ",' ire s ." 59.95
W GP8703-1 All A oout C uhieal Quad Antf'lIn D.' by

i:: William Orr and Stuart Cowan "The C lassic" o n Q uad
:: de-ign. Ihe or)'. construction. """ra l i"n . S e ... feed a ndC - c -

malching s yste ms , New d a la . 5 11.95..;
_ TA B 32701' P raelin l Antenna H and book- 2nd
£ ed il ion by Jos . Carr, T his 5f>0· pa g:e houk is a lreasurc ,
~ Starts wilh fu ndamentah, e cpta tns propagal io o o f all

, l inds, a nd provides a IO n of e as y a nte nna projects .
§ 526.95
X A R47:\4 ARRL Anlf' nna Book , Be sl a nd m" st highly
~ re ga rded info o n a nle nna fundame ntals, lra n, mis sio n

• line s, des ign. and e u nstrucl io n of wire Ilnten n<lS.
~ . S30, 00
~ .~ W0P87 10 7 A ll Abou l "ut ieal Anlf'n o a s by Will iam
~ ~ On. Compre he nsive coverage of amateur
'" t:: c:ommunical ions . S I I .95
6 .g W GP8704 2 Beam Antennll Ha ndbook by William
:: .~Orr a llll ~ lua rt Cowan. Every lhing yuu need 10 kn u....
<; .5 a huul beam d es ign . coust r ucnon, a nd operatio n,
~ ":;; ~ $ 11.9 5
l";' eWGI'8 7077 S im p le. Lo...·· C usl \\'I~ An tenna., I-or
r! e R a d io Am lll f'urs by Willli :1m Orr and StU:1rt Co"'an ,
~ ';;; Lo....-c o . t. " ,ulti -ha nd a nt l' nnas; ine xpensive beams.
:3 oc " inviSib le" a men nas for hams in " Ioog h" locat io ns .
~ "... "",$ 11.95
6 g, AR4661 Al{RVs Ante nn as & Trthn iq ue. for Lu w-Band
f. :5 DX ing Can be your ucket so low-hand s uccess. 520 00

BATAVIA. NY The Genesee Radio
Amateurs Club is pleased to
announce their 2nd Annual "Wings
of Eagles" Special Event stanon, to
be held at the 16th Annu al 'Wings
of Eagles Airshow,~ at the Genesee
County Airport in Batavia. Operation
will be Aug. 17th and 18th betw een
1300 UTC-2100 UTC on 40 meters
aI7.250 ± 20, and on 20 meters at
14.250 ± 20. For a certificate, send
a aSL card and a 9" x 12" SASE to
G.R.A.M., Box 572, Batavia NY
14021·0572 USA.

VANCOUVER, WA T he Cla rk
County ARC win host an SE Station
10 he lp the Northwest Antique
Aircraft Club of Vancouver celebrate
the annual "fly-in.- Operation will be
in the lower portion of the General
class bands and on 28.450 NfT 10
meter band; plus the 2 meter band.
to be announced on the 147 .841.24
W7AIA Rptr. Times: 1500- 2300
UTC Sat.; 1500-2200 UTC Sun, For
ostzcernncate. SASE to CCARC,
P.O. Box J42 4, Vancouver WA
98668 USA.

ENGLEWOOD, NJ The 37th New
JerseyasoParttwil beon the airAug.
17th 2OC(l UTe--Aug. 181h 0700 UTe;
and Aug, 181h 13CK) UTG-Aug. 19th
0200 UTC. Freq.: 3535, 3950, 7035,
7235, 14035, 14285. Portable and
mobile operation is encouraged. For
rules, SAS E to EARA, Box 528,
EJ Jf1eltoodNJ07631 f.JS>t. Sponsored

by "" EngiewoodAM Ioc.

K3MJW, 2335 Turkey Ridge Rd.,
New Kensington PA 15068, USA.

AUG 17-1 8

•

CALL
OR WRITE

FORAFREE
CATALOGUE!

NEW KENSINGTON, PA Station
K3MJW. co mmemo rati ng the
Centennial of the City of Arnold PA,
will operate from 12002 Aug. 1Oth­
04002 Aug. 11th, on 50.150. the
lower portion of General phone;
Novice CW on 10, 40 , and 80
meters, and Novice phone 28.454.
Sponsored by the Skyv iew Radio
Soc. For a certificate, send aSL to

AUG 11

AUG 1~11

certificate, send aSL and a s'x 12"
SASE to TCARO, P. O. Box 287,
Middlebourne WV 26 149, USA.

MT. DAV IS. PA The Somerset
County ARC wi ll ope rate station
KB3BOD from the highest point in
Pennsylvania. Operations will begin
17002 Aug . 10th and end 20002
Aug. 11th. Listen on the lower 50
kHz of the General class cncne. The
ARC will also broadcast on the CW
band s 01 10- 80 meters as
conditions allow. For a cert ificate
send aSL and SASE to KB3BOD •
SCA RC, 708 Casselman St. ,
Confluence PA 15424,

ri-Ex®
TOWER CORPORATION

7182 Rasm ussen Ave.· vlsane,CA 93291

Where engineering and quality come first!

l\ 'MlSterCanl
, V

• Our LM-470D is now redesigned

to hold 15 ft. of antennae at 70 mph!

• Iri-Ex builds the finest in crook-up.

free-standing or guyed towers.

• AU towers are complete with

rigid conc rete base mount.

MIDDLEBOURNE, WV The Tyler
County AR Organization winoperate
KASGOH from the 34th annual Tyler
County Fair, 14002- 22002 Aug. 9th
and 10th. Freq: Phone port ion of
General 80 thru 10 meters. For a

AUG 9-10

Aug. 7th.Asecood part d the QKll4l wi
head for the water and much sought
after IOTA and Canadian Islands.
Everycoe is invited k> cane along aoo
have some l1XI moog fran the trail or
Ihe station, b.Jyou wi have tocx:wer aI
costs lor travel, Iodo;jng and b:xl. Ths
event is sponsored by the Ontario
Nor1hLancl Railway, Durham Racio, and
Alinco. Communicalions will be in
Ef9sh, Spanish, am IIaian. For a rai
schedule and round trip fees. call
Ontario NoffhIand at (BOO) 268-928J.
For updates on the project, visit web
page httpjlwww.dumamradio.ca. To
Ieam more atxJuI jui Ii IQIhe expediIion,
cxnad lairdsac.101VE3L.KS a! (.OOS)
434-7339; packet ve3JksOva3bbs;
Internet Isokxnonftosha.igs.ne~ httpJ/
www.oshs.igs.net/-Isolomon. To get
tourist info on Cochrane. Moosonee,
and the surrounding areas, cootad
Stephanie W/YJt at (BOO) 354-9948.



EASTERN UNITED STATES TO:

WESTERN UNITED STATES TO:

CENTRAL UNITED STATES TO:

Please call 8()()..274-7373.

Share the fun!

d ue to the onset of thunderstorms

th is month. but they will be qui ­
cter during the nighttime hou rs.
OX to your east will be the best
before midnight. and best to your
west before dawn . Choose Good
(G ) days for the best chances of
scoring a new country. Short-skip
of 100-1.000 miles during the day.
a nd 500-2.000 mile s o r so at
night. will pre vail .

Help the kids learn
about the wonderful
world of ham radio. Then
we' ll have the engineers
we' ll need for the next
cen tury here in the USA.

Give a 73 Magazine
gift subsubscription to
the school in your neigh·
borhood... only $24.97.

There will be no daytime open­
ings here. due to a high absorp­
tion of signals, but it ought to
provide skip to 1.000 miles or so
after dark. Only mrely will you
find OX, and only on G(x)d (G)
nights wi th low or no thunder­
storm ac ti vity. l o w-frequency
static bursts, hundreds of miles
in le ngt h , lim it your su mmer
operations. Fa

You may find that 80 meters
will provide OX on Good (0)

nights. limited by thunderstorm
activity. It may also pro vide short­
skip openings o f 200 mttcs or so
during the day and 2.DOO miles or
more afte r dark. .

80 meters

160 meters

AUGUST 1996
SUN MON TUE WED THU FRI SAT

1 P 2 P·F 3 F

4 F 5 F·G 6 G 7 G 8 G·F 9 F 10 F-G

11 G 12 G·F 13 F·P 14 P 15 P 16 P·F 17 F

18 F·G 19 G 20 G·F 21F 22 F·P 23 P 24 VP

25 VP·P 26 P·F 27 F-P 28 P 29 P·F 30 F 31 F·G

You may find the se bands qui te
noisy (QRN ) during the daytime
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T h is shou ld be you r ma in
choice for OX·chasing. Bccause
some areas o f the world are dark
and others are in daylight at the
same time, you can expect dawn­
to-dusk. and e \'en later. OX op­
portuni ti es o n Good (G) daysl
nights. Sho rt-s kip will prevail to
about 2 ,000 miles during the day,
and farther at night.

30-40 meters

20 meters

These bands could stay o pen
into early evening hours with pos­
sibili ties of trans-equatorial OX
on G(xx! (G) days and evenings.
Sig nals seem to pe ak toward
the we st d urin g a fte rnoo n
and e ve ning hours. Short -skip
to 1,000 mil es or so should be

available on many days.

Thi s is a daylight-only band
this month. but may present open­
ings to tropical areas as well as
short-s kip ope nings o n the best
days (G). During intense sporadic
E cond itions (rare thi s month) ,
bursts of strong signals can come
and go unexpectedly. Stay alert.

propagat ion, so be sure to cheek
your fa vorite band s o ften and
monitor WWV at 18 minutes fol ­
lo wing every hour surround ing
those particular days.

Listen fo- forecasts ....-ith iITlJXUv­
ing solar flux (higher nwnbers) and
decreasing "A" and "K" indexes,
which are indicators ofmagnetic field
ronditions and~ of signals.
Good luck withyoor OXing.

10-12 meters

15-17 meters

might be suitable for gardening,
golf, or other outdoor activity. It's
even possible that there will be
some pretty severe ionospheric
disturbances between the Brd
and 25th. so keep a sharp eye and
car tuned to weather lookouts on
that weekend, as well.

An intriguing possibility (hat
ofte n accom pan ies tho se days
marked " P" and " V P" is that
when cond itions are gene rally
sluggish. these days can be fol­
lo wed by except ionally good

GMT: 00 '" " ce 00 to " .. te 18 20 22

ALASKA .. .. , , , , , , .. .. .. ..
ARGENTINA " .. .. , , , , .. .. at " at
AUSTRALIA " .. , , , , , t , t .. ..
CANAL ZONE .. .. , , , , , .. .. .. at et
ENGLAND .. , , t , , .. .. .. .. .. ..
HAWAII at .. .. , , , t , .. .. .. at
INDIA .. .. , , , , , .. .. .. .. ..
JAPAN .. .. .. t , , t , .. .. .. ..
MEXICO .. .. , , , , , .. .. .. .. ..
PHILIPPINES .. .. .. t , , , .. .. .. .. ..
PUERTO RICO .. .. , t , , .. .. .. .. .. ..
SOUTH AFRICA , t , , , .. .. .. .. .. .. ..
U.S.5.R. , , , , , , .. .. .. .. .. ..
WE$TC6A'ST " I .. .. , , , , .. .. .. .. ..

ALASKA .. .. , , , , , , .. .. .. ..
ARGENTINA " .. .. .. , , , .. " " " "AUSTRALIA " .. .. .. , , , , , , .. "CANAL ZONE " .. , , , , , .. .. .. " "ENGLAND .. , , , , , , , .. .. .. ..
HAWAII " .. .. .. , , , , .. .. " "INDIA .. .. .. , , , , , .. .. .. ..
JAPAN .. .. .. .. .. , , , .. .. .. ..
MEXICO .. .. , , , , , .. .. .. .. ..
PHILIPPINES .. .. .. .. .. , , .. .. .. .. ..
PUEATO AICO .. .. , , , , , .. .. .. .. ..
SOOTH AFAICA , , , , , , , .. .. .. .. ..
U.S.S.A.

, , , , , , , .. .. .. .. ..
EASTCQAST .. .. .. , , , , .. .. .. .. ..

AlASKA .. .. .. t , , t , , .. .. ..
ARGENTINA at .. .. , , , , .. .. " " "AUSTRALIA zt .. , , , , , , , , .. ..
CANAl.. ZONE " .. t t , , , .. .. .. " "ENGLAND .. , , , , , , .. .. .. .. ..
HAWAII " .. .. , , , , , .. .. .. "INOlA .. .. , , , , , , .. .. .. ..
.lAPAN .. .. .. , , , , , .. .. .. ..
MEXICO .. .. , , , , , , .. .. .. ..
PHILIPPINES .. .. .. , , , , .. .. .. .. ..
PUEATO RICO .. .. .. , , , .. .. .. .. .. ..
SOUTH AFAICA

, , , , , , .. .. .. .. .. ..
U,S,S,A , , , , , , .. .. .. .. .. ..

August is 1101 expected to be a
very good month for HF propa­
gation. as the ca le ndar sho ws.
Poor (P) days are expected to oc­
cur durin g every week exce pt the
second. Note the rash of P (Poor)
and trending-toward-Poor days
each week. For best results. you' ll
have to try on days marked Fair
(F) and Good (G), or trending
between the m. T he rema inder

J im Gray W1 XU
210 Chateau Circle
Payson AZ 8554 1



Simple Parts List Omission

"QSL VIA USBURO" Info
send SASE, USA QSL BUREAU,
Dept. A, Box l:I 14, Brewer, ME
()4..I 12. 8 :"1l82082 Fa
7J needs ham related photos.
Call Fran at 800 274·7373,

PACKET RADIO A~D

MORE! Join TAPR, connect with
the largest pac kelldigital group in
thc U.S. Creators of the TNC-2
standard . Current ly focused on
Spread Spectrum. Benefits: news­
letter, software. discount o n kits
and publications. Sl5/year US ,
S18 Can/~ell . S25 else where .
Visa/\1C, When joining, mention
73. receive TAPR's Packet Radio :

Whm'! Why? How? (S12 value)
FREE! Internet: tapr@tapr.org;
Web:hupflwww.tapr.org (8 17)
3 8 3- 0 0 00 Ma il : 89H 7 -309 E
Tanque Verde Rd #337. Tucson.
AZ 85749·9399. BNB4000

BRRTER ' N' Bu y
Conlimwd f rom pag<' 78

State - Z ip - -Country _

WA.,"TED: Software fo r the
YAESU 747 Computer Contro l­
ler. Please reply to Robert Hall
KC7 F RY. 5314 Ea st Li nde n
Place. Tucso n AZ 85712.

WANTED: QSLs. I took pan
in the WPX-contest last weekend
using the signal J45DZX. Please
send the QSLs to Ooran Lundell
S M0C MH. ELGO VAGEN I I ,
S- 133 36 SALTSJOBADEr-< .
SWEDEN. or via the Swed ish
QSL-bureau SSA. II

Dots a nyone k now the address
of JB I Product s and Techno lo­
gies? Please contact Roben Hall
KC 7FRY. 5 3 14 East Li nd en
Place. Tucson AZ 857 12. and/or
Joyce Sawtelle. (603) 924 -0058.
Thank you.

Iy"" ""') roO".. by mail. ",Ieph.,...,. nr tax. AUpll)'llk'!lt' .,., 10 be in lJS turn._ Alhw 4 "lrl. for deli"")'l
~(i'tices . object lO cllarlie "ilJlck.j;~ if"'l'Pbcn~ p<io::e. or n.:wo:di<i<.,. WOI U$ 1lJ(IR.) I
~EM TITLE QTY PRICE TOTA~

I

Radio Bookshop
ORDER FORM

I
ShiPPlng: All orders add $5.00 handling 'pius I
there is an additional at cost shipping charge S&H)I= = =I

\
added to all foreign orders. We ship UPS where TOTAL s I
possible, please give us street address.
IMake checks payable to "Radio Bookshop.· I

IForeign Orders: Chose one 0 surface shipping 0 air shipping I
I{Surface delivery may take 2-3 months.) I

I
·Note: The actual foreign shipping costs will be additional to the I
regular shipping and handling fees.

I IIName- - - - - - - - Phone
1

r'ddress~ _1

ICity - ---- I

I $10 minimum for credit card orders I

ITotal Paid $ OChecklMoney Order OAMEX O MC o v lsAI

ICard # Expires I

I I
ISignature Date I

~~~ePhone : 603-924·0058, 800-274-7373, FAX 603-924-8613 J

II: Radio BOO<shop. 0esX- 396. 70 Route 202 N, Petefborough NH 03458 I

I 0 YES, Send me 12 issues of 73 at the low rate of I
I $24.97 (save 47% over the cover price). Canada add $7 I
I plus $1.40 GST; Foreign add $19 surtace; $42 airmail. IL ~

No, the other right

C8 does appear correctly in the
schematic diagram.

In the~fay 1996 ~o;ue.onpage 41,
there \\'"3S anomis.'iion in the Parts U s!
of "Simple Mu lti-Use Ampl ificd
Speaker." The list should have also
included:

UPDRTES

In June's "Simple
Inductance Meter,"
o n page 57 , U2 , a
78L055 volt regula­
tor. is missing from
the Pans List. We re­
gret any co nfusion
th is may have
caused . II

Also in theMiy is.~. asharp-eyed
reader, Jim Farago, pointed out to us
lilac in "Carr's Comer" on page 80.
the integrator/ voltage doubler is
dra....n incorrectly. C I isdrawn back­
ward.. in polarity and !Jlouk1 cccreo
as shown in the unrelated article
o n page 78 (" Ante nna Noi se

Bridge Detector") : to
the junction o f D I
cat hode and D2
anode.

U2s have a way
of vanishing

C8

HRM HELP
We are happy to provide Ham

Help free on a space-available
basis. To make our job easier and
to ensure that your listing is cor­
rect, plea..e type or print your re­
quest clearly, double-spaced, on
a full 8-ln~ x II ~ sheet of paper.
Use upper- and lower-case letters
where appropri ate . Also, print
numbers carefully . A I. for ex­
ample , can be misread as the let­
ters I, i, or even the number 7.
Specifically mention that your
message is for the lIam Help Col­
umn. Please remember 10ad:.nowl­
edge responses to your requests.
Thank you for your cooperation.

Way ne

Hey, That's
Bribery!

Yeah , I know. BUI I want
10 see what 's goi ng on wi th
your club. so if your club
secretary will put me on the
list for a club newsletter, I' ll
swap a complimenta ry one­
year 73 subscription ($25
value) you ca n raffle off at
the next meeting. O r use as
a prize. Please address the
newsletter to Editor, 73
Magazine, 70 North 202.
Peterborough NH 03458­
1107. I'll also need the
secretary's address so I'll
know where to send the prize
subscription certificate .

What am I looking for'! I
want to see news of new
hams being clmered and li­
censed. And that the c lub is
backing a member in a run
for the sta te legislature
50 we' ll start having some
political clout a nd not gel
clobbered every time a
tower restriction is pro­
posed. I want to know if
your club is giving any tech­
nical scs ions on different
ham modes such as packet.
satelli tes, SSTV, and so on.
I want to know about any
special club ac tivities suc h
as hamfests. auctions , and
so on . I'm always looking
for good articles that have
appeared first in cl ub news­
letters.
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Patcomm introduces the
PC·16000 HF Transceiver for $139500

Featuring Built-In Keyboard/Digital Mode Interface & Digital Signal Processor

Specifications are subject 10 change
without rotce.

• IBM ATis a reo;;stered trademarl<; 01 the
IBM C<:.poraoon.

• •

•

• Basic display lets you know
exactly where you are.

• Standard Display

1'-I.03SIO-T 0930
shows ax/rx VFO
freq's, time and

1'-I.03S/0-R flOOD current memory

• Send & Receive in:
CW / RTTY(BAUDOT) / ASCII

TNX FER 050. 73 +-- Incoming data

• +-- Outgoing data
appears here

Digital Signal Processing Filtering System

• 2.4KHz. 1.8KHz. 500Hz. 250Hz & RTTY "Bock Wall" filters
• Auto notch filter removes rnu~ lple hetrodynes on SSB signals

automatically
• De-noisier reduces background noise

Patcomm Corporalion" introduces the pc.16000: a full

featured HF Transceiver with a built-in keyboard interface.

Plug a standard IBM-AT· compatible keyboard into a
PC·t6000· and instantly enjoy keyboard CWoRTTY
(BAUDOl] and ASCII data communications. IncomOlg

morse and RTTY data Is decoded and displayed on the
built-in LCDdisplay. Data is also sent to an RS-232 serial
port for display on a "dumb terminal" or equivalent.

The PC-16000'" offers the following features:

• BuI~' ln AT keyboard interface (keyboard optionsl)

• General coverage receiver (1.5-29.9 MHz)

• Dual up conversion design

• USBILSB/CWIFSKIAM &optional FM modes

• 160 thru 10m ham band coverage on transmit
(CAP & MARS available)

• 1OOW output power

• DOS driven PLL synthesizer-1Hz minimum step size • Manual notch for CW operation

• 5electable variable speedlfixed 10Hz step VFO tuning • Built-in digi1a1 power/SWR meter

• Built-in 5-75 WPM IAMBIC keyer
• Select 1 of 3 antennas from

the front panel
• Slow/fast AGC

• IFshift

(Keyboard Optional)

latent Pending

Call or Write for a Detailed Brochure
Major Credit Cards Accepted

Designed and manufactured in the U.S.A.
Phone: (516) 862·6512. Fax: (516) 862·6528
7 Flowerfleld M100, St. James NY 11780



'::

II

A tull range at cellula
antennas isavailabte:hole
mount, magnetic mount,
on-glass and base station.

MI(ROCILL MAG

•

SKA 901 e

46049 VOlTA MANTOVANA -MN . ITALY -TeL 1391376/801515. fax 1391376/80125
NORTH AMERICA OFFICE: TORONTO -CANADA . TEL [5 J91650 9277 . Fax 15191650 177\
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