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That's why we've become the
eosrest-to-roo soldertess bread­
boards in the wortd-covoiloble at
more stores than a nybody else in
the business. Because people who
know solderless best insist on esc.
Save time and energy.Get a
head sta rt with eSc.

CONTNNW SPEClAlTIS CORF'ORAJIClN

5

CIRCLE 10 ON READER SERVICE CARD

Soloerless saves time like you
wouldn't believe. OJr Proto-Board'
sotderless b readboards put every­

thing you need to get your circuit up
and running on an a luminum

b ackplane that lets you work at
frequencies from DC to half a Giga­

Hertz. Three Proto-Board' models
feature built-in regulated power

supplies-and one of them's a
build-lt-vourselt kit!

esc sooeness b readboards save
energy, too.Especially yours. Because

circuit building becomes a simple
plug-and-chug process, straight
from a n idea to a working circuit.

There ore 9 Pl'Ofo-Boords' in en
rrooncctcrers suggested US, resa le

poces from 515.95 to 5124.95,
--~

70 Ful ton Terrace, New Haven, CT 06509 (203) 624-3103. TWX 710-465-1227
OTHER OFFICES ' San Francisco. (415) 421-88n TWX 910-372-7992
Europe esc UK LTD. Ptlooe $allron-Waldt"'l 0799-21682, TlX 8l74n

Canada len Finkler ltd , OntarIO

1-800-243-6077
Call toll-free for details



MFJ ENTERPRISES. NC. 11179

95
American construction, quality ccmpeeents. One
year limited warranty.

Fer y'" Haresl MFJ dulft, call toll-Iree
8006 47-1800. Stop by your dealer. Compare It
teature for fea ture with other tuners. Compare its
value, its quality and its pertcemaece.

After I lrUty side by side u mPJrison, you'll
be COllVlrlCed that its value, quality and features
make it a lruly outstanding value.

Wily nol visll your duler todlY? II no dealer
is available orde.- direct Irom MFJ ,

Wh.r••1•• clln you ".t II 1.5 KW
Tun.r with SWR, dUIII rlln,,_
forward lind reflected power
m.ter, IInt.nnll .w/tch lind blliun
for only • • •

dom wire and balanced nne.
A new " me"', IIw profile tlbinet gives you

RFI protection, rigid ConslruttlOll. and sleek slyhng_
Black finish. Black Ironl panel has reverse letter­
ing. 5x14x14 inches. A !lip down wire stand tilts
tuner lor easy viewing.

Efficient, encl , suhittcl 4:1 femte blllIl. 500
pi , 6000 volt capacnes. 12 POSItion iflductor.
Ceramic rOlary swi tch, 2% meter.

BulIt·in qUl li ty. Every single unit is tested lor
pertcemaece and inspected lor quallty _ Solid

NEW MFJ-962 1.5 KW Versa Tuner III
For $159.95 you can run up to 1.5 KW PEP and match everything from
1.8 thru 30 MHz: coax, balanced fine, random wire. Built-in balun. SWR,
dual range forward and reflected power meter. Flexible six position an­
tenna switch. Outstanding value.

TlIt NEW MFJ.i62 1.5 kW Veru Tuner. lets
you run up to 1.5 I(W PEP and match any teee.
lirle Continuously from 1.8 to 30 MHz: coax,
balanced 'me Of rercon wire,

This gives you maximum power transler to
YOlJr anteooa lor solid O5O's and attenuates nar­
mOl"llCS to reduce TVI and otJt-ol -band emission_

An ICCIll2te metef gives SWA, lC{Ward , reflect­
ed power in 2 raoaes (2000 and 200 watts),

A nuible iiI position I nlenna switch lets you
select 2 coax ures ttlru tuner or direct. or ran-

MFJ·961 1.....5....KW VERSA TUNER III has !la!Jm. six position antenna swi1c!L Matches coax,
balanced line, random wire, from 1.8 to 30 MHz.

95

!Lllo.itlon antenna switch '.t.
you s./ect 2 coax lin•• thru tuner
or direct. or random w/r. and
balanced line.

Tllt MfJ.961 1.5 kW Veru Tuner. gives you
a flexible six position antenna SWitch. It lets you
select 2 coax lines ftlru tcrer or direct. or ran­
dom wire and balanced line.

Run 1.5 kW PEP. Match any teednre from 1,8
10 30 MHz: coax. balarced brle, random wire.

Siwel mlllmi m ,.wet transfer. Harmonic at­
tenuation reduces TVI, out of band emissions.

BlIck I. melll u blnet. Black Iront panel has
reverse lettering. Flip down wire stand tilts luner.
5x14x14 irlCheS_

Enupsulaled 4:1 lemte balun. 500 pi, 6000
volt capacitors, 12 position inductor. ceramic
switc hes, SO-239s. ceramic teedttsus. One year
limited warranty _

Every single unit is lested lor performance and

irlspected lor quality, Solid Amencan construction,
Quality components.

For your nearesl MFJ dealer, call toll -Iree
800-647-1800. Visit your dealer and compare,
You'll find real value.

Wily nol see the NEW MFJ-961 1.5 I(W Versa.
Tuner 111 at your dealer's today? If no dealer is
available order direcl from MFJ,

Order any product from MFJ and try it. If not deHghted. return within 30 days for a prompt refund (~lS shipping).
Order today. Money back If not delighted. One year limited warranty. Add $8.00 shipping/handling.

For technical Information, order/repair status, In Mississippi , outside continental USA, call 601 ·323·5869.

Order By Mail or Call TOLL FREE 800-647-1800 and Charge It On [ "" ] [;I
MFJ ENTERPRISES, INC. :·I~SI:~~p~9;TATE,MISSISSIPPI 39762
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Bob Ferrero. W6AJ iK6AHV, JIm Ra~ry. N6RJ
Oll"le , ....<>11known hams 9'\Ie you courteous
I)e'SOO<'.led se-vce

FREE
PHONE!

854·6046
CAUF. CUSTOMERS PLEASE CALL OR VISIT STORES USTED BELOW

PLUS FREE SHIPMENT U.P.S. (Brown).
(Except where otherwise noted)

ALPHA AMPLIFIERS

KENWOOD
check discount prices

•._ '1_~ ~ ]

__ If.·..~·~~·· ·
•

ALPHA 374A

Alpha 7M by ETOo_rs full po_'*'1h oesk·topton­
vereerce. is rated up to 2.SKW p.e.p. SSB, lKW aver­
age, CCS. Tunable ' .8-2MHz, 3-24MHz: Nominal
drive is 100W p.e.p., 60W carrier. USes 2-Eimac 8874
ceramic/melallriodel in GIG. Full ca.bine1-ducted ai,
cooling. 7SH, 17'W. 1• .75"0. 65lbs.

Reg. $1395 $1219ALPHA76A
Alpha 374A gives full legal power plus lactory-preset
BP circUIts lor instant change 80-15 meter amateur
bands (also tun.able kif ger'lefal cOYerage). Raled up to
2.SKW p.e.p. SSB, lKW average. No time limit Nomi·
na/driVe : 100W p.e.p. GOWcarrier. Uses 2-EirnllC 8814
ceramic/metal triodes in GIG. Full cabinel dueled air
cooIingsyslem. 7SH, lTW 14"0. 7Slbs

Re9· $1795 $1569

TS·120·S

~--

" - ~ lU'"- ;--. _ ­" '. .-
' _ ,'c !

TR·7625

YAESU
check discount prices

$3139

Alpha 770, W'it~t doubt the ultimate in packaged
power lor HF communieabOn~ and industrial use.
Conservatrve .alJngS, careful crafting. hnest compo­
nents. Manually tunable 1.8-2tvIHz, 3-24MHz: Rated
2KW p.e.p. ereonnnueeeeemer. NOtime limit. DriVe is
100W lor 2KW input nominal. Uses two Eitr•..c 6877
ceramic l metal ttiodes in GIG . CabinetlllJbe dueted air
cooling. Quiel! 11"H, 19.'SW, 22"0. toaes.

ALPHA 77DX

Freight prepaid if can be shIpped
U.P.S. (Brown)

• • _. ':'
• •

~

,'" .-
fIl • •

W.,,, •
o • ., • • • •." ...

FT·101·ZD901 DM

CD-45
Reg. $164.95

~

$109.95

VAN NUYS. CA 91401
6265 Sepulveda Blvd. (213) 988-2212

San 0 "'90 F.wy al vOClor~ Blvd

SAN DIEGO, CA 92123
5375 Keamy Villa Road (714) 560-4900

H'9"*a~ 163 & Ch...eornont Mllsa Blvd

ROTATORSSpecial deals!
ALLIANCE HAM X HAM IV

U-100 Reg. $299.95 Reg $224.95
Reg. $59.95

$39.95

•fIUIO ." 'I· A_CO _. a:w:.~.~ .CUf01'II •
• CIfi..-.- 1,""", . _ WHO.UI 'ICOOI ' u-.oo • U II . ....-..:.·-'*"'·-..·_·_·_..uu . ......,.ft...nc
.~.nC."""-X' __' .A!SU . _

OAKLAND, CA 94609
2811 Telegraph Ave. (415) 451-5757

Hwy 24 00wnI0wn . le!l 21m ott ·ramp

1 m,,,, lIast KnOlls 8erry Farm

ANAHEIM, CA 92801
2620 W. La Palma

(714) 761,3033 (213) 860-2040

BURLINGAME, CA 94010
999 Howard Avenue (415) 342-5757

!> ,.,,"'s SOUII'l on 101 from S F. ......parl

Proces ..~ SIJ t'lecl lOCf'lange ...'It>WI nOIICe CaM reslden1S add ...llIs laJ;

2 • CO • June, 1979 Plen e se nd all ~e"'e r Inqu l. les dl rec ll y

ALLIANCE HD-73
Re9. $154.95

$109.95
1 •-
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Novice . QRP. 200 w, deluxe - good. better. best ­
$299 . $369, $399, $699, $869. $899, $1069. TEN·TEC
has them a ll. A choice of seven HF transceiver models, - a
choice of power levels - a choice of operating features (and
accessories) for beginner or old timer. Best of all, there's a wide
choke of prices to fit every amateur budget.

TEN·TEC " OMNI" TRANSCEIVERS - REALLY CHOICE.
Top of the line. Deluxe in every respect. Deserving of a place in
the finest of operating positions. All solid-state 100% duty cycle
200-watl final ernp.: 8-bands 1160-10 m plus convertible 10 MHz
and "Aux" band positions); broadband design for no tune-up;
built-in VOX and PTr; built-in Squelch; 4-position CW-SSB filter
and B-poIe crystal filter with separate mode switch to penni! using
all filters in all modes; 2-speed break-in; 2-range offset tuning;
optimized sensitivity from 2 IJ-V on 160 m to 0.3 IJ-Von 10 rn:
greater dynamic range (typically better than 90 dB) plus PIN
diode switched 18 dB attenuetor; WWV at 10 MHz; front panel
control of linear/antenna bandswitching; phone patch jacks;
" timed" crystal calibrator (on "A" model only); zero-beat switch;
SWR bridge; adjustable ALC and sidetone; dual speakers; plug-in
boards; "damshell" aluminum case with black vinyl covering plus
warm dark metal front panel; full shielding. optimum size for
convenient operation: 5%"h x 14 Y~~w x 14~d . Model 545
OMNI-A with analog dial, only $899; Model 546 OMNI-D with
six 0.43~ LED digital readouts, $1069. Model 645 keyer. $85,
Model 243 Remote VFO, $ 139, Model 248 Noise Blanker, $49,
Model 252MO AC Power Supply, $119.

TEN·TEC " ARGONAur' TRANSCElVER-QRP CHOICE.
The challenge and excitement of working the world on 5 watts.
And every feature you need: all solid-state; 5 bands (80-10 m];
full amateur band coverage SSB/CW; sensitivity less than 0.5
p.V; offset tuning. 4-poIe IF crystal filter , 2.5 kHz bandwidth;
analog dial; vernier tuning: automatic sideband selection; built-in
speaker; 5-watt input to broadband push-pull final amplifier;
PTT; full CW break-in; adjustable sldetone volume and pitch;
built-in SWR bridge; TV( filter; plug-in boards; small and light
weight enough to go encwhere (4~"h x 13~w x7~d and 6 lbs.).
World beating price, too: Model 509 only $369: Model 210 AC
Power Supply just $34.

. 0_ "E..- _ ...

TEN·TEC 540/544 TRANSCEIVERS-POWER CHOICE.
200 watts from the bottom of 80 m to the top of 10 m - SSB or
CWo No compromise from the leader in solid-state HF technol­
ogy. Instant band change without tune-up; sensitivity 0.3 IJ-V;
offset tuning; 8-pole crystal-lattice filter; WWV at 10 & 15 MHz;
push-pull solid-state final amp.; 100% duty cyde; adjustable ALC
with LED indicator. built-in SWR bridge; PTr; full CW break-in;
adjustable sidetone pitch and vol.: zero-beat switch in Model 544.
Choose the value leading Model 540 with analog dial and built-in
25 kHz pulsed calibrator for just $699 or the Model 544 with six
0.43~ LED digital readouts for $869. Model 240 160M converter,
$110; Model 262M AC Power Supply with VOx. $145; Model
252M AC supply only, $119.

TEN·TEC CW TRANSCEIVERS- BUDGET CHOICE.
The "Century 2 1" series. Unique. Modem technology with
old-fashioned value. Fine performance, reliability. and simplidty
of operation, all at low cost Win raves from novices and
confirmed brass pounders alike. All solid-state; 5 bands (80-10
m) fu ll amateur band coverage; receive CW and SSB, transmit
CW; sensitivity 1 p.V or less; offset tuning; 3-position selectivity
(2.5 kHz, 1 kHz, 500 Hz); 70 w input to push-pull Oass C final
amp. ; broadbanded for no tune-up or resonating: full break-in;
adjustable side-tone level; built-in AC power supply. Choose
Model 570 with analog dial for only $299; Model 574 has a 5
LED digital readouts for only $399.

The choice is all yours when you choose TEN-TEC HF
transceivers: see your nearest dealer or write for full details.

PIU U 5e n d ~ Il re~der In q u lrln directly

l ie ~EN-TEC .INC.I ~(v I UVll l( . TE NIU SSH nlu......, "" ,""""" ... ,<",,,,,,,, ...-
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an ed itor ial

w rltlllg (Marc h) a ll tha t remains to be done is
t he installat io n o f t he 240 individ ually
adjustable mi rro r facets, t he boiler at the
point of focus and the generator operated by
a steam engine. The boi ler ;s heated by the
rays of the sun focussed on it from all points
of the parabolic cy lind rical section solar
collector.

O ne rem ain ing hurd le to be cleared is
the matter of transpor ta tion. So far no
one has come fo rward to provide t he means
for tee-transit. Negotiations are underway to
provide the necessary crating for the genera­
tor which will be shipped in two parts, 8 tens
and 3 tons respectively. Bevced the actual
shipping. a military helicopter h ank trans-.
portl will be needed to lift the unit on to the
island it self . What is needed is people of
means and/or influence to hetp make this
d ream a reality . If you have any ideas or can
offer any assistance 10 the project comecr
David Broyles at 213-354·5557.

I want to thank Norm Chalfin , K6PGX,
for bringing this to our attention .

73, Alan K2EEK

The Sunfire Project takes shape in the form of a solar thermal etectr icet genera­
tor at JPL.

unique elec trical generating system. For over
8 years and at the ir own expense, H igh School
students living in t he vicini ty o f JP L have
worked together to construct a Solar Thermal
Electr ical Generator for use on Pitcairn Island
(VA6). These young boys and girls, some of
them amateurs. expect to complete the
project this month (June) with the generator
ready fo r shipment. JPL had donated the con­
struction site to the youths and provid·
ed technical advice and an Adult Guid·
ance Director fo r the project . The mat ·
ter of funding. scrounging for materials
and labor was left to them and they came
through with flying colors.

David Broyles, t he Adult Guidance ntrec­
tor for the group has steadfastly worked alo ng
with them even to the point of putting his
own money in with theirs. Tom Christi an,
VR6TC, and the members of W6VIO (the JPL
AAC) coordinated the communications for
the project.

All told, the generating system will weigh
in at about 11 tons and be able to supply
between 5 and 8 kilowans of power. At this

I n our excitement over that asto und "
ing cover shot of Jupiter last month I fo rgot
to mention one important fac t , where the
picture came from . The impressive photo of
Jupiter used last month and the terrific shots
for this months cover come from the Jet
Propulsion Laboratory (J PL) via Dr. Norman
Chalfin, K6PGX. The larger photo $hows Mars
in 19 76 and the smaller shot highlights the
volcanos on 10 , a moon o f Jupiter. I fo r one
am continually amazed at both the picture
quality and the subject matter.

E lsewhere in this issue, Norman de­
tails some of the SST V ectivlttes of W6­
V IO, the amateur radio club station of
JPL. The SSTV operations were organ·
lzed by Dick Piety, K6SVP also of JPL
and I expect that you w ill be seeing more of
Dick'S efforts in the months 10 come in CO.

This month we are also featu ring an
ATV Primer by Henry Ruh, KB9FO. Many of
you recognize Henry as the Editor and
Publisher of the amateur television magazine
A5. Henry has long been a proponent of ATV
on the air and in print. He is erso the author
of the book A TV In A Nutshell. We welcome
Henry's contribu tion \0 CO and recog­
nile his ettorrs on behalf o f ATV.

Our own resident expert Bill DeWitt ,
W2DD, rounds out the ATV scene this
month with his In Focus colum n. Through
the years Bill has kept CO readers aware of
ATV and its many facets while reporting on
the ac t ivit ies of many SSTVers oul there.
Early o n, he advocated fast sc an techniques
and has been responsible for num erous ertt­
cles on TV appearing in CO. II has been
Bill , carrying on the work started by Cop­
thorne MacDonald , that has kept SSTV alive
and well within t he pages of CO.

Just as CO pioneered the growing In­
terest in ATTY thro ugh the years, I don't
think it immodest to poin t out that we have
continually supported first t he existence and
secondly the grow th of ATV. T he emergence
of the computer in video te rms has sparked
the interest in both RTTY and ATV in t hll
several aspec ts can be enjoyed within the
same video framework. It's the w ay of the
future and the sh ape of t hings to come (if you
pardon the analogy !. Commercial TV has
made us all vid eo conscious as a way of seeing
the wo rld . AT V can give us this wo rld and
worlds beyond . It's nice to see t hat other pub·
lications are beginning to see t hese pos­
sibili ties and are offering ATV material .
Welcome aboard.

The Sunfire Project
The Sunfire Projec t sounds like one

o f t hose sel-f movies that usually means
conspi racy and doom. T he project how­
ever has nothing to do with sci-f o r monu­
mental destruction . It does involve the
monumental cooperation of over 500 young
people for over 8 years 10 produce a ve-ry
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"your peek
into the future"

Y- KL M 's
432·16LB
"Long Boomer"

15 Dbd...
Stili the highest gain antenna for
its boom length. Optimized for 432
Mhz(±2 Mhz) and complete with
balun for $59.95.

The Industry
Standard . ..

KLM's
KT-34

Our new Tr ibander: true broadband coverage. phone and CW on
20. 15. & 10 meters with no retuning . Handles 4KW with extraordi­
nary efficiency $349.95.

15.5 Dbd !

Our latest en try lnto super-gain VHF antennas,
the 13 element .. Long Boomer" has more honest
KLM gain than our famous 2M-16. Balun included
for $69.95.

For OX on 80. 40. 20. 15 & 10 meters. more and more contesters
are taking advantage of the " B ig Suckers" unbeatable gain. band­
width, and pattern.

KLM's
144-148·13LB
"Long Boomer"

KLM's
4, 5, & 6 Element
"Big Stickers"

III
J:
...

KLM's
Skip-Frequency Log 7.2/10-30-7

170 25 L AU R El RO AD . MORGAN HILL . C ALIFO R NI A 9 50 37

KLM POWER AMPLIFIERS
Rugged and Reliable inside where it counts!
Mode ls for 2 meters, 220-225 MHz, and 420-450
MHz· Protected for overtemp, VSWA, reverse
polarity. 1 year warra nty.

electronics , inc.

40. 20, 15, & 10 meters' Unparalleled performance on a single
feed line. WARe-proof, unobsoletable. Balun included for $679.95.

(10 -30 -7 owners : C o nv er s io n kits availab le)

6 • CO • June, 1979 C1RCt.E 28 ON REAOf.R SERVICE CARO





Have you ever dreame

of custom designin

2100 Enterprise PorIcway
- Twinsburg.Ohio 44087

Radio Ca. Inc. (216)425-8073

CIRClE 12 (lfoI RUDER SERVICE CAAO



,

your own radio?

• • I•
Every ham sooner o r later th inks he would li ke to
design his very own transceiver. The hams at
DenTron are no different.

The HF-200A is the finest expression to date of a
high Quality. uncomplicated solid state transceiver,
designed by American hams for amateurs around
the world .

But. as ever, the finest expression of any trans­
ceiver is in the performance. We are proud of the
superior receiver incorporated within the HF ­
200A. One example: the receiver signal passes
through 4 individually tuned shielded band-pass
coils before it ever reaches the mixer. The resu lt
is a superior immunity to front end over load and
out of band interference.
It's a ham 's basic nature to explore and tinker.
We invite you to t inker to your heart's content
with the HF-200A. There are no critically adjust­
ed circuits, no sections labeled "do not touch" or
"factory only."
The HF-200A was designed for you! You'll even
be able to serv ice and align the radio without the
additi on of expensive test equ ipment.

The HF·200A by DenTron. Doesn 't it sound like
the radio you designed?

Speci ficat ions:
General:

• Frequency coverage:
3.450 MHz · 4.050 MHz
6.950 MHz · 7.550 MHz
13.950 MHz· 14.550 MHz
20.950 MHz · 21.550 MHz
28.000 MHz · 30.000 MHz
'28.500 MHz · 29.000 MHz
"standard from factory (crystals available for
ent ire range)

• Modes of operation: USB. LSB. CWo RTTY.
SSTV

• Frequency stability: PTO; total drift is less than
100 Hz after warm up . Total frequency change
is less than 100 Hz over 11 - 16 v-oc input sup­
ply change.

• Freq uency readou t accu racy: be tter than ± 4
KHz between 100KHz calibrat ion points.

• Power supply requirements:
l3.6V nomina l
13.6V-dc regulated 2A
13.6V-dc unregu lated 20A
750MA receive-full audio
l6A transmit

• Weight : 11 pounds
• Size : H4"Wl0"D15" including heat sibk extru­

ston.

Receiver:
• Sensitivity: less than 0.25j.L V for 10d B SIN
• Intermodu lation: intercept point + 20dBm
• Selectivity: 204KHz at -6dB and 404KHz at

-6Od B (L8: 1 shape factor )
• Ultimate selectivity : greater than 100dB
• Agc: I·F and A-F derived - less than 4dB out­

put variation for aOdS input signal change 191
milliseconds rise time, 3.285 second decay time.

• I-F frequency: 9 MHz
• Image and I·F rejection: greater than 50dB
• Spurious response: greater than 60dB down
• Audio output: 1 watt a ohm load

Transmitter:
• Power input :

SSB - 200 watts PEP
CW . 200 watts
RTTY and SSTV - 100 watts

• Load impedance: 50 ohms, nominal
• Spurious output : greater than SOdS down
• Harmonic outpu t : greater t han 40dB down
• IMD: 30dB below PEP
• Carrier suppression: greater than 50dB
• Undesired sideband suppression: greater than

SOd8 @ 1KHz
• Microphone input: low impedance - dynamic
• CW keying: requires a closed circu it to ground
• VSWR: no interna l shut down of power ampli­

fier at any SWR ratio. Recommend 2 : 1 SWR
maximum for continuous operation.

• Suggested Retail Price $699.50
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14-21-28
Lega l lim it
Bdb
1.3 : 1
50 ohms
20 db
2" x 14 '4 "

3
27 '4"
15 '9"
2" 0 .0 .
5.7 sq . ft .
114 1bs.
37 tbs.
4 2 1m .

100 mph

BandMHz .
Maximum power input. .
Gain Idbd} .
VSWA at resonance .
Impedance .
F18 ratio .
Boom 10.0. x length) .
No. elements .
longest element .
Turning radius .
Maximum mast diameter .
Surface area .
Wind loading at 80 mph .
Assembled weigt'll Iaoprox.} .
Shipping weight Iapprcx .] .. .
Direct 52 ohm feed or balun
maximum wind su rvival ... .
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Uncompromising performance.
Incredible price.
A professional 3% digit DMM Kit for less than $70.

Incredible? True! Professionals and hobbyists alike are
beuevers in this Sabtronics 2000 , the only portable /bench
DMM which offers such uncompromising performance
al the astonishingly low price of $69.95.
Uncompromising performance you'd expect only Irom
a spec ialist in digital technology such as Sabtrontcs:
Basic De V accuracy of 0.1 % ± 1 digit; 5 functions giving
28 ranges; readings to ± 1999 with 100% overrange;
overrange indication; input overload protection;
automatic polarity ; and automatic zeroing.
The low price of $69.951 Simple: The Model 2000 is all
solid-state, incorporating a single LSI circuit and high­
quality components. You assemble it yourself, using our
clear, easy-to-follow, step-by-step assembly manual .
Kit is complete, including a high-impact case.
Now you too can have it! A protesstonat-quenty. 3% digit
Sebtronics Model 2000 DMM kit for only $69.95. If you
don't have one in your lab, use the coupon below to
order NOW.

BR IEF SPECIFICATIONS :
DC volts in 5 ranges: 100 JlV to 1 kV · AC volts in 5 ranges:
100 IlV to 1 kV· DC current in 6 ranges: 100 nA to 2 A
• AC current in 6 ranges: 100 nA to 2 A' Resistance :
0 .1 0 to 20 MO in 6 ranges· AC frequency response: 40
Hz to 50 kHz' Display: 0.36" (9 ,1 mm) 7-segment LED
, Input impedance: 10 MO • Size: 8" W x 6.5" 0 x 3" H
(203 x 165 x 76 mm) • Power requirement: 4 "C OO cells
(not included).

GUARANTEE:
Examine the 2000 DMM kit lor 10 days. II not completely
satisned. return unassembred lor full refund 01 purchase
price . (Less shipping and handling)

Use your Master Charge or Visa.
To order by phone call : (2 14) 783-0994

13426 Floyd Circle • D a Ua s , T e x a s 7 5 243

Made In U.S .A.

r-----------------------,
I To : Sablronics Inlernational, Inc. CO 4 I
I 13426 Floyd Circle, Dallas, TX 75243 I
I I
I Please send me Sabtronics Model 2000 DMM kit(s) I
I at $69.95 each. . . . . . . . . . . . . . . . . . . .. $ I
I Shippi ng and handling, $5.00 per unn' $ I
I Texas Residents Add Sales Tax $ I
I TOTAL enclosed $ I
I I
I Name I

I Street I
I I
I City I
I I
I State Zip I
I 'USA on lW. Canada $6 .50. A ll olher coun l ries, $10.00 (surface mai l) IL ~
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• Dr. Jack London, K2JVA, one of the
founders of the Medical Amateur Radio
Council Ltd., and the president in 1968,
died on Thursday . January 25. 1979.
He was a graduate of the Long Island
College of Medicine, and his specialty
was neurosurgery , He was in private
practice and on the staff of the New
York City Bellevue Hospital. For many
years, Dr. Jack was a consultant both
for the Childrens Court in Brooklyn
and the Episcopalian Diocese of Brook­
lyn, New York .
First licensed as an amateur radio op­
erator in 1922, Jack was very active on
the air. For his participation in the
"MARCO to the Rescue" Bahamas in­
cident in March 1972, he received the
Public Service Award from the ARRL.
In 1976 during the Guatemalan earth­
quake, he was in contact with YV5
AXU. a MARCO member in Caracas,
Venezuela, and was given first hand
information and reports on conditions
in that stricken country , relaying meso
sages to friends in New York State.
In an editorial published in Vol. 1, No.
1 of the MARCO Bulletin he stated "We
in MARCO are twice blessed . We are
human and t rained in speech and co m­
munications and medicine. Through
these gifts we can extend fulfillment of
desires for health to all mankind ."
Dr. Jack attended the convention in
Hartford last fall, and his friends in
MARCO, although noting his pallor and
lack of an appetite , were given no in­
dication that cancer was taking its toll
with in h is body . His distinctive style of
operat ion on the ham bands was evi­
dent on the MARCO and IMRA nets
unti l the very end. He wi ll be sorely
missed by all of his friends in MARCO.

(Submitted by Joseph Boris)
• Manassas, VA - The "O le Virginia
Hams" Annual Hamfest will be held
on June 3, 1979, at the Prince William
County Fairgrounds. Tailgate rs enter
at 7 a.m. General ad mission at 8 a.m.

14 • co • June, 1979

General admission wi ll be $3 per person ,
children under 12 free . Fantastic prizes,
an FM Clinic, Y L programs, and QSL
Bureau programs will be featured . In­
door ex hibit space for dealers and
man ufacturers is available; mail req uests
for information to: OVH ARC, P.O. Box
1255, Manassas, VA 22110 Au: Sam
Lebowich, WB4HAV.
• St . Paul, MN - Dakota Division's
largest Swapfest and Exposit io n for
Amateur Radio Operators and Comput­
er Hobby ist s will held on Saturday,
June 2, 1979 , at the Minnesota State
Fairgrounds. Free overnight park ing for
self-contained campers, June 1st only.
Talk-in on 16n 6 and 52/52. Sell from
your car in the gian t f lea market. In­
side space available Many great prizes.
Admission-$2.00_ Fo r further info or
reservations for commercial space,
write : Amateur Fair. P.O. Box 30054,
St. Paul , MN 55175.
• West Huntington, W. Va. - The Tri­
State ARA will be hold ing their 17t h
Annual Hamfest and Fami ly Picnic on
June 3 , 1979, starting at 10 a.m., at
the Camden Amusement Park. The FCC
will administer amateur exams on Sat­
urday , Ju ne 3, at Marshall University
in Huntington. An informal banquet
will be held that evening for those tak ­
ing the exam. There w ill be prizes and
a large flea market featured . For further
info , write : TARA, P.O. Box 1295,
Huntington, W. Va. 25715. Talk-in
on 34/94 or 16n 6.
• Monroe County, MI - The Monroe
County Radio Communicat ion Associ­
ation's Annual HamfestlSwap and Shop
will be held on June 10, 1979, from
8 a.m. to 4 p.m.. at t he Monroe County
Community College . There wi ll be a
donation of $1 at the gate. Plenty of
free parking , free trunk sales and in­
door table space will be available. A
contest, an auction, commercial displays
and more will be featured . Fo r reserva­
tions and info rmatio n contact: Fred

WD81TZ, P.O. Box 982, Monroe, MI
48161. Talk-in on 146.13n3 or 52 sim­
plex .
• Pottsville, PA - The Schuylkill Ama­
teur Repeater Association is sponsoring
its 2nd Annua l Hamfest on Sunday,
June 17, 19 79, rain or shine. Gates
will open at 9 a .m. at Lakewoood Park,
in Barnesville. Talk-in on 147.78/.18
and 146.52 simplex . Registration·$2
(XYL and ch ildren tree]. Tailgaters will
be $ 1 additional. Indoor tables available
at $2 . For more info, write : S.A.R .A.
Hamfest, P_O. Box 901, Pottsville, PA
17901.
• Guelph, Ontario - The Central On­
tario Amateur Radio Club is sponsoring
an indoor/outdoor Flea Market to be
held on Saturday, J une 9, 1979, from 8
a.m. to 4 p.rn., at the Centennial Arena .
Admission will be 75 cents per person,
$2 for vendors. For further info, con­
tact : VE31Z0, 211 Elmore Dr., Acton,
Ontario, Canada L7J 1T7.
• Crown Point, IN - The Lake County
Amateur Radio Club is sponsoring its
6th Annual Dad 's Day Hamfest on June
17, 1979, from 8 a.m. to 5 p.m., at
the Lake County Fairgrounds. All in­
doo rs. Donation·$ 1.50 in advance, $2 at
the door. Talk-in on 147.84-24. Ample
parking , refreshments and a picnic area
will be available. For more info and
advanced tickets, write : LCARC, P.O.
Box 1909, Gary, IN 46409.
• Princeton , IL - On June 3, 1979, the
Starved Rock Radio Club's Annual
Hamfest will be held at the Bureau
County Fa irgrounds. Lots of room for
free swappers area and park ing. Ad·
vance reservations at $1 .50 If post­
m arked before May 20, $2 at t he gate .
Please include a large s.e.s .e. for map
and motel information . Write: W9MKS/
WR9AFG , Starved Rock Radio Club,
RFD No.1, Box 171, Oglesby, IL
61348, Phone (8 15) 667-4614, No cot ­
lect ca lls please.
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Give Me Liberty ...

Editor, CO:

The National Liberty Ship Memorial
is attempting to contact as many people
as possible who have ever served on Ub­
erty ships, who have ever helped build
them, or who are members of the family
of those persons who have been in­
volved wi th the Liberty ship especially
during World War II. We are seeking
stor ies. pictures, artifacts or anything
that could be included in the collection
to be maintained by the Memorial
aboard the O'Brien when she eventu­
ally becomes the float ing museum at
Pier 3. Fort Mason, Go lden Gate Na­
tiona l Recreation Area. National Park
Serv ice . in San Francisco.

My part in the project is to locate
and contact the men who were rad io
operators on any Liberty ship ; but es­
pecially to locate the operators who
served on the O'Brie n during her short
career fro m 1943 to 1946. She was
under charter to the Grace Line d uring
that t ime.

Interested parties sho uld contact me
c/o Jefferson Federal Savings and Loan
Assoc., 1680 K St., N.W., Washington,
DC 20006. Tel. (202) B33-3950. By
contacting me, sorting out and filing of

Correction
'Tis A Puzz lement

If you tried the crossword puzzle
last month ("Cranium Queries," pg. 351.
it probably represented the most d if­
ficul t challenge you've had in a long
time. That's because the page was laid
out by Mr. Murphy (of Law fame ).
Anyway. it's not as bad as getting some
ham 's call letters wrong .

If you're interested in the correct set
of clues, here they are.

The solution (!) will appear next
mon th.

16 • CO • June, 1979

stories can be handled before fil ing
them with the Memorial in San Fran­
cisco. However, direct contact can be
made to: The National Liberty Ship
Memorial, 215 Market St .• Su ite 532­
533, San Francisco. CA 94 105, Au: Mr.
Barney Evans. Sec. o f the Memorial.

Mr. Henry E, Johnson. K41PY
Membor of the Board

National Liberty Ship Memorial
Washington, DC

A Shock ing Experience

Ed itor, CQ :

I have been enjoying the old receiv­
er articles (FB7-SW3-SW451 by William
Orr and John Nagle, which bring back
fond memories, and no t so-fcnd-mem­
ortes of the depression.

However, I wish to call attention
to a lethal condition in some of th ese
rece ivers. I hope some reader doesn't
get booby-trapped .

The earphone jacks are live with high
voltage. T he frame of the jack which
no rmally is grounded is ln culated from
ground with a fiber washer . The ear­
pho ne jack in the FB7 is on the rear

Across
1. Ha ving letters a nd num­

bers
4. System timer

5. A CPU has several 01
these

9. Logic Unit

13. A number of related bits
of information.

14. Exclusive OR
16. Logic having a high im­

pedance state

of the cabinet and you have to feel your
way around to plug in the phones. You
will get zapped if you touch any part
of the phone jack or plug and chassis,
cabinet, or ground simultaneously .

Incidentally . the above method was
used by some constructors to meter
transmitter plate current.

I found out about th is cond ition
in a curious way . I kept gett ing mosqui ­
to-bite like sensations on my cheek ­
bones whenever I was sweating out [Iit­
erall y) rare OX. The phone cord would
get moi st with sweat and depending on
how good a ground contact I made with
my bare feet lin those days), these sen­
sations would vary in intensity . I placed
short pieces of rubber tubing on the
front panel toggle switches for insula­
t ion as there was always some stray
capacity which caused an unpleasant
bite .

One day I happened to touch the ter­
minals of my Frost earphones (Frost
earpho nes had exposed term inals) and
the cabinet. Needless to say. I hit the
cei ling.

Katashi Nose, KH6 IJ,
ex K6CGK

Honolulu, HI

Down
1. Primary register of a CPU

2. Set of computer instruc­
tions

3. Abbreviations of an in­
struction set.

6. Permanently programm­
ed memory chip

8. Volatile form of memory

9. A location in memory
10. Base sixteen

11 . May be erased by ultra­
vio let light.

12. Another type of CPU
register

13. Opposite o f read
15. A Binary Digit
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WRITE FOR FULL INFORMATION. PRICES DO NOT INCLUDE POSTAG E.
PRICES ARE SUBJECT TO CHANGE

K I R K ELECTRONICS DIVISION
VIKING INSTRUMENTS. INC.

CIRCLE 30 ON READEA SERVICE CARD
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ELECTRONICS EMPORIUM INTERNATIONAL
7895 Clairemont Mesa Blvd. • San Diego. California 92111

24 Hour Toll Free Phone 1-800-854-221 1 • Telex No . 697-827 (7 14 ) 278·4393 or 1-800-542-6239 (Calif. Res.)

A ll orders shipped prepaid a Cable Address-ICU$D • COD orders accepted
All orders shipped same day received

c.lifornia R" ident l add 8" S.I" Tax

Master Charge/BankAmMicard/AE

Model Hf3Y - • Automatic bIIndswitching 80-20 meters . Model Hf4Y-I1 •• Automatic bIInd••ltchlnl40-10 met......

May also be used on 10 meters with low VSWR. Same rugged
construction as models HFSV-Il and HF4V-Il . Will not operate
on 15 meters w.t no ut a tuner. bu t spec if ications are otherwise
.oenncat to those 01 model HF5V-1l except as noted below.
Comes complete wIth mountlRg post . base shunt Inductor for
d c ground ing. RG·II /U matctnng secnoo. and connectors lor
PL·259 and any length 01 SO·53 ohm cable.

Entire radiator length IS active on 40. 20 and 10 meters (lull
size quarter-wave resonance on 15 meters). Same construction
and 40-10 meter specifications as model HF5V-1I except as
noted below. Comes complete with mounting post. base shunt
inductor for e.c. grounding. RG-ll /U matching secnco. and
ccnoectcrs for Pl·259 and any length of 50-53 ohm cable.

Shipping weight: 9 Ibs.l4 kg .

Height: 25 ft. /7.5 meters.

Height : 25 ft .I] 5 meters

Shipping weight 10 Ibs./ 4 S kg

, '
• • •

Low-profi le antennas for mob ile home parks and other restric­
ted height areas! Sam e Qu ality construction and 80 /40 meter
resonator ci rc ui ts as used in the larger Hf models: traps for 10
and 15 meter opera t ion. bu t entire rad iator length is active on
au ot her bands. Both models com plete wit h mo untmg post,
base shunt inductor for d.c. gro undlRg. and socket tor PL-259
coax plug. May be ground or roof I tower mounted ,

ELECTRICAL AN D MECHANICA L SPECIFICATIONS:

Model Hf5Y·$ • - Automatic bandswltchlng So-10 meters. Model HF4Y-S • • Automatic bandswltchlng 40-10 meten.

Shipping weIght : 9 Ibs.l4 kg Stuppmg weight : 81 bs /3 .6 kg

Height 16 t t./ 4 8 meters Height: 14 ft .l4.2 meters

Power Rat.ng : lega l limi t SSB/C.W. 20. 15 and 10
meters: 1200 W PEP I 5CX) W C.W 40
meters , 500 W PEP/250 W CW. 75 /80
meters

Except for operation on 75 /80 meters. all other specif icat ions
are Identical to those gillen above for t he HF5V-S.

Feedpc mt Impedance: nominal SO ohm all bands

VSWR at -escoaoce I 5 1 or less all bands . ' '• •
Bandw.dth for VSWR 01 2' 1 or less'

10 meters . - 1500 Khz. IS and 20
meters - - ent ire band : 40 meters· .
150 Khz. 75 /80 meters - - 30-SO Khz .

Wind survIval rat ing (ungvyed) : 80 m .p.h. /128 km.p.h

/. A
-j_El~ C BUTTERNUT

\. E elECTRONICS CO.

"'-C'--'~ ANTENNAS

HFSY-S
20 •

HF3Y
CO • Jun., 1979 O RCH l SOH READER SERVICE CAAO

HF4y·n HF4Y-S



Special Offer
from Henry Radio

85.00

49.00

52.00
49,00
4400

645,00

169.00

125.00

189.00
52.00

559900

64500

599.00

HENRY RADIO
SPECIAL

810.00

235.00
65.00

210.00

810.00

765.00

105.00

155.00

$765.00
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PC- 120
OMK
MT·1

006-C

10XB
VX-5

215XINB

VX-5M

21 5X

22O-CSIVX-5

MOOEl
210X

200-PS

22O-CS

210X/NB

(One time special offer limited to available stock)

210X/21SX TRANSCEIVERS AND ACCESSORIES
AMATEUR

NET

~l':'0"'S Of·t• SERVICE.r.·

OESCRIPTION
1()'8QM 200W Solid
Slate Transceiver
Same as 210X except
with NOISE BLANKER
15-1 60M 200W Solid
Slate Transceiver
Same as 21 5X except
with NOISE BLANKER
110/220V AC Console
Power Supplr. Designed
lor plug-in 0 210X
or 215X
Same as 220-C5 except wi th
VOX /Semi-Break-In CW
110/220V Portable AC
Power Supply
Self-Contained Portable
Digital Dial Readout
Crystal Oscillator
VOX /$emi·8reak·ln CW kit
designed lor installation
in the 22O-CS 60.00
Sell-Contained portable VOX !
Semi-B reak-In CW unit 65.00
Noise Blan ker Kit 60.00
Plug-in Mobile Mounting Kit 55.00
Mobile Antenna Matching
Transformer 29,00 23.00

MBK Mobile Bracket Kit 7.00 5.50
CLC Cigarette Lighter Cable 14.00 11.50
DCC DC Battery Cable 14.00 11 .50
Dl-JOO 200W Dummy Load 15.00 12.00
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CIRCLE 25 ON READER SERVICE CARD

5 BAND. 200 WATT
• ALL SOLID STATE HF
SSB/CW TRANSCEIVERS
Atlas 210x for 10, 15,20,40 and 80
meters .. . the Atlas 215x for 15,
20, 40, 80 and 160 meters.
The perfect mo bile rig with its exlusive
"plug-in-and-go mobi le mount", its light
weight (7 pounds), and compact size (3 th"
high x 9lh" wide x 9W' deep ) the Atlas
210x/215x is the perfect mobi le rig .
To go mo bile just slip the 21 0x or 21 5x
into its mobile mount and al t connections
are made automatically .
In just 10 seconds you're on the air
mobile.



To some amateurs, schematic diagrams are nothing
more than instructions for making connections.
However, as author Cebik shows in this informative
article, schematics can be road maps for not only
wiring but servicing, circuit revision, design and lear-

•mng.

Getting The Most Out
Of Schematic Diagrams

Part 1

BY L.B. CEBIK· . W4RNL

1 _

An intimate knowlegde of compon­
ents and their schematic representations
is imperative for amateurs who design ,
buifd and service their own equipment.
The schematic symbols you see in
electronics magazines and books were
not, however, always the way you see
them today. Here, L.B. Cebik takes you
on an evolutionary and educational
excursion through the meaning and
functions of electronic symbols.

-K2VG
.. L.L r{·... ,f>CJJt I 1 1Ij; ... ,. l .~

"5105 Holston Hills Road. KnoKVille
TN 37914

SChematic diagrams contain a
wealth of information. Engineers,
techni cians, and teachers who use
them nearly every day read them with
ease and understanding. The ham
who comes to amateur radio as a hob­
by and whose professional life is
unrelated to electronics often
stumbles over schematics. At first
they appear to be little more than
vague pictures of what Is "Inside the
box ." We slowly begin to understand
that the pictorial representation
shows how a piece of electronic gear
is wired, but we often do not grasp
the futl significance of the intercon­
nections and the components.

There is a systematic way to dig the
wealth out of schematic diagrams.
Where wealth is in the form of infor­
mation, the way to dig Is by asking the
right kinds of questions. In fact, the
way to approach everything we ex-

R,

Long plale
leau.•

CoT

.'>hurl pial"
leads T YPE '52

r---------'!':~___,

RFC

•
GSD

J500V

L,

R /T

•
HL. JOV. A.C.

Fig. 1 - Schematic diagram and photograph ot a push-pufJ amplifier which ap­
peared in the A.R.R.L. Handbook for 1930. The schematic has been redrawn to
place circuit elements more directly under each of the components in the
photo and thus show the relatively pietorsl nature ot early schematics.

The original schematic is shown at the lower left.
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Fig. 2 -Samples from the history of schematic diagram symbols. Symbols used in the pas t are taken from the 1930edi­
tion of the A.R.RL Handbook, page 52, while current symbols come from the la test edition of the Handbook and other

sources.

perlence Is with questions; then,
every situation becomes a learning
experience. Amateur radio is no ex­
ception to this general rule, and
reading schematic diagrams Is a very
good case in point. The right kinds of
questions can turn every construction
article In a ham magazine into a pro­
fitable reading adventure.

Given the tremendous variety of
equ ipment and components which
hams build these days, lt would be im­
possible to codify precise questions
for every variation of schematic
diagram In one short article. However,
there ere some fundamental types of
questions we can set down, and these
will lead us, with a little experience,
to formulating our own more precise
questions. If you have come a little
way Into amateur radio and want to
proceed further, this review of pr in­
ciples may be of help.

For What Do We Use
Schematic Diagrams?

Schematic diagrams are not what
they used to be. (But what Is?). Long
ago In the history of radio, they were a
special form of pictorial diagram
which showed not only the Intercon­
nection of components, but also the
physical arrangement of parts. Fig. 1
shows a design from about 1929.
Notice the neat symmetry In thi s
drawIng of a push-pull ampli fier and
compare It to the photograph. The
builder of this transmitter followed

the same symmetries in placing his
parts on a wood frame. His wires,
whether for r.f . or d.c. were neatly
rou ted , well separated, and bent Into
crisp ninety degree turns where
necessary.

Of course, we have learned some
tfl ings since then. n.c. leads may be
long, but r.f. leads should be as short
and direct as possible. Parallel d.c.
and r.t . wi res make good capaci tors
and couple r.f. Into the power supply.
Shielding Is now needed. The variety

Fig. 3 - An example of a simple
schematic diagram which we would
be unlikely to analyze in terms of
function. since the circuit seems to
have a single function. The internal
structure of the NE555 Ie does con­
tain several different functions In

order to permit the device to serve as
a code practice oscillato r. However,
we are likely to be more interested in
cons truction note such as these: Do
not alter the values of the 2.2k and
l OOk resistors o r the .02 F capacitor,
since these determine the frequency
of oscillation. Other parts are not
crit ical. Battery voltage can range
from 5 to 18 vol ts. Since on ly th e
speaker output is keyed and the
device is otherwise running, be sure
to include the s.p.s. t. on-off switch.
Of course, the negative first note
might lead us to read into NE555's
and to try different values on the tim-

ing charts and formulas.

of available components gives a great
many opt ions as to component place­
ment. In short, the schematic diagram
and the actual piece of equipment
became more and more physically
dissimilar, although the schematic re­
tained lis function of showing how
the parts are electrically Intercon­
nected.

As equipment deviated from the
diag ram, t he symbo ls on the
schematic needed to have less and
less resemblance to actual com­
ponents. For many peop le, the
original reasoning behind the choice
of symbols is lost. The zigzag, line us­
ed for a resistor seems odd to the new
ham until he learns that In the early
days of radio, wire-wound resi stors
were the standard: resistance was

,;; ., l 9, .
SPST battery

~

•• f-
25"F

2.2K NE555
25 ",.

Speaker
4 ·160,

r-
, OOK 10K
lONE VOLUME

,
e ,
I j]

1
02

"
Key jack
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achieved by giving electrical energy a
long path to cover, as the zigzag line
Implies. Now that composition
resistors are standard, perhaps the
symbol will change; some Europeans
already use an oblong box for
resistors, with the value written in the
box.

Symbols for connectors have also
changed over the years. Again, where
once we showed one indiscriminate
ground , we now distinguish earth and
chassis grounds. There have been
many other changes over the years,
and fig. 2 presents some of them.
Remember, too, that there are many
new symbols to represent devices
which were unknown in the past.
Some of these symbols are less than
a decade old. Many of the new com­
ponents are integrated circuits. Since
we use them as units in our equip­
ment, schematics rarely show their in­
ternal circuitry, but Instead show
special box shapes with leads to
other components.

The first task (and a continuing
task) is to familiarize yourself with
current symbols. Handbooks and oc­
casional journal issues run a page
showing the symbols used by the
authors or editors. Although there are
standard symbols nationwide, each
publisher and many manufacturers
will vary a bit from the standard in
order to meet special needs. If you
know all the basic symbols, the
special ones will usually be easy to
figure out.

Just because schematic diagrams
have lost one function does not mean
that they are less useful than they us­
ed to be. Here are some of the ways
we can use schematics:

1. To wire. Schematic diagrams
still show the interconnection of com­
ponents in a piece of electronic
equipment and thus they guide the
wiring we do when building. Whether
we etch a circuit board or use one
form or another of point-to-point wtr­
ing, the schematic shows the way.
Understanding the nature of com­
ponents, the physical necessities of
parts placement, the function of a
lead (e.g., signal or o.c. path), and the
type of interconnection needed are all
required to do the job correctly, but
the schematic is basic to the process.

2. To service. Maintaining a piece
of equipment also requires attention
to the schematic. Replacing bad
parts obviously comes to mind, as
needing a schematic to show us the
value, rating, and function of the
replacement component. However,
service Includes more than parts
replacement. It also Involves ad­
justing circuits to certain levels of
operation. The schematic often gives
signal voltages and other operational
information useful In this process.
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Asking the Right Questions
Back in the days when tubes reigned

supreme, we used to read schematics
this way : "What tubes did the author
use? What pins of the socket connect
to what elements? What circuits
values did he use to make them func­
tion? How did he couple the circuit s?
What supply voltages did he use?"
And that was about it.

Today, with the varieties of active
devices available to the builder, the
questions appropriate to tubes do not
tell us all we need to know. We can
perform a circuit function not only
with active devices having d ifferent
numbers, we can do the job with dif­
ferent kinds of devices, from tubes to
discrete transistors, to Integrated cir­
cu its (and Integrated circuits include
many types from d igital to t ransistor
arrays to op amps). Since solid state
devices are generally Inexpensive at
low power levels, we no longer drive a
device to its limits; hence, we may

3. To adapt or revise. Hams often
modify equipment in order to tailor it
to their special and specific needs.
To alter the circuit ry of a piece of
equipment requires th at we know
what the ci rcuit was, as well as how
the modification must fit in with the
rest of the ci rcui try in the equ ipment.
Here, the schematic is the bas ic point
of reference.

4. To design. Many hams also
design equipment for themselves.
While many can develop circuits out
of basic formulas, most of us design
by adopting o r adapting to our own
needs ci rcuits f rom many sources.
Our home built equ ipment is a con­
catonation of t ried and true circu its
put together in a custom fashion . The
design process is th us in large
measure a matter of reading , selec­
ting , copyi ng, and originating
schematic diagrams which embody
our design objectives.

5. To lea rn . Reading a schematic
diagram can be a pleasant end in
itself. To attack a construction article
and master every aspect of the equip­
ment as shown in the schematic can
teach us a great deal about more than
just the author's pr ize project. It is a
review and application of basic elec­
tronic principles. It is a survey of or ­
dinary and special circuits . It is an in­
troduction to new or special com­
ponents. It is a lesson in equipment
design. It is a help in evaluating com­
merciall y built ham gear. And much
more.

These are not all the possible func­
tions of schemat ic diagrams, but they
are certainly enough to show the pro­
fit in learning to read them thoroughly
and intelligently.
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noted for each circuit group. (Many
authors do try to show this type of in­
formation in their schematics. If they
do not, feel free to add information by
making marks and notes right on the
drawing.)

Functional information in a
schematic diagram helps us to
answer many kinds of questions.
Here are a few samples. Does this
unit have all the functions I would
want out of it? For example, is the
power output high enough for my
needs? Do I need a v.f.o.? Are the
functions performed in the way I need
or want them to be? For example, do I
want separate transmitters for each
band or would bandswttchtnq be
desirable? Could the transmitter be
modified easily to add other func­
tions, e.g ., a crystal controlled
oscillator? Are the functional units
going to be too complex and difficult
to adujust and maintain?

Many of . these questions have
answers that are unique to each of us,
depending upon individual interests
and desires. Some of the questions
concern wiring, servicing, modifica­
tions, or design. They all, however,
help us learn a bit more about the
equipment in question.

2. Questions about individual ctr­
cuits. After breaking down a diagram
into functional blocks, you are ready
to tackle individual circuits. A circuit
is nothing more than a complete path
for electrical energy. Therefore, the
idea of an individual circuit can be a
bit misleading. We tend to think of ac­
tive devices as the focal point of in­
dividual circuits. Each device,
however, will contain at least four cir­
cuits . Fig. 6 expands one of the
amplifier stages from figs. 4 and 5. In
the fig . 6A, the entire circuit is shown
as a unit, while 68 traces the four cir­
cuits: 1. the base-emitter bias circuit,
2. the signal input circuit, 3. the
collector-emitter bias circuit, and 4.
the signal output circuit. We can
analyze each of these circuits, as well
as the amplifier circuit as a whole.

In addition to the signal and bias
circuit within this overall circuit , there
are other circuit elements to find. Not
everyone of them will occur in each
case. There may be control circuits to
regulate operation of the amplifier,
such as gain control. In some
diagrams, the control element may be
drawn at a considerable distance
from the circuit, or the element may
control several circuits simultaneous­
ly. Another circuit element which may
be drawn at some distances from the
circuit is the key or keying device. If
you are tracing circuit paths, be sure
to include them. 00.1

(To be continued)

use many more of them to perform a
function more reliably and may use
many more of them to perform a func­
tion more reliably and flexibly than in
the past. What this adds up to is the
need for a new set of questions.

The questions we should ask of
schematics can be divided into just
tour initial groups:

1. Questions about equipment
functions;

2. Questions about individual cir­
cuits;

3. Questions about components;
and

4. Questions about supplementary
information.

Each of these four groups leads to
specific questions which help us
gather information from the diagram.
If you have a special reason for con­
sulting a schematic, such as a search
for a usable amplifier or v.f.o. circuit,
then you need not take the categories
in order. However, if you are looking
at the schematic out of general in­
terest, or to learn, or to file informa­
tion for future reference, then the
order of the groups will give you a
system for keeping the information
you acquire in usable form .

1. Questions about equipment
function. Take a look at fig. 3. This
code practice oscillator is so simple
that this first type of question almost
loses significance. In fact, we are llke­
Iy to memorize the diagram with just a
couple of looks. It obviously has the
function of producing a tone when
the key is depressed, and all it con­
sists of is an audio oscillator with
enough output to be heard. Unless we
happen to be interested in the inter­
nal circuitry of the integrated circuit,
a functional breakdown of the circuit
would be out of place.

Fig. 4 on the other hand, shows a
multi-stage solid state c.w. transmit­
ter. It is drawn as it might appear in a
construction article. The author, who
is interested in describing to the
reader how to build and adjust the
transmitter for proper operation,
simply links all components in the
most compact way consistent with
enabling the reader to find the inter­
connections. He may not label stages
with anything more than component
numbers. To understand the
schematic, we must break it into func­
tional parts according to what we can
gather from the text and the drawing
itself.

Fig. 5 shows some notes added to
the schematic of fig. 4. The dashed
lines divide functions. Some blocks
contain only one transistor; other
blocks contain several, since the
group may together perform a
specific function. Functions are

C2

Voc

2. Signal input c ircuit

I )

4 , Signa l out put circu it

1. Base-emitler bias circuit

3. Collector -emitter b ias e ireu it

I
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J,-Vcc yVcc

Input

1

:h Vee

B. Component circuits of "A"lIboYe
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o-j
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Fig. 6 · Example of a typical circuit in­
to its component circuits.

r.
A. TYl'ical l,a,,.i,lor amplifier for low IlJl/ei d.
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Of the several "specialized communications
techniques" available to amateurs, perhaps
none is so exotic (and held in such awe) as
television. Expert Henry Ruh explains ATV
to CO's readers in this interesting article.

An Introduction To Slow
Scan Television

BY HENRY RUH", KB9FO (ex·WB9WWM)

In addition to being among the most
active Atvers in the world. Henry Run
is the Publisher of A5 Magazine. He is
also the editor of "ATV;n a Nutshell, "
a book which tetts "everything you
need to know to build and operate
your own ham TV station." - K2VG

T housands of hams around the
world are enjoying S$TV today. Here
is how you can get started and what
you need to know to have fun .

Technology has moved forward in
slow scan to the point where older
equipment is now appearing on the
used equipment shelves and in fle a
markets. Wh ile the newer soli d state
digital scan converters have many ad­
vant ages, the newcomer can save a
lot of bucks and enjoy himself just as
much using the older gear. In add ition

'Box 1347, Bloomington IN 47402

Typ ical SSTV picture quality...and a
typical subject!
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new equipment is bei ng marketed
which adds to the enjoyment of SSTV
as never before. New horizons in­
cluding different scan rates for mo­
tion and color are being developed by
Don Miller, W9NTP, and others.'

Contrary to popular opinion, all
li censees, except novice, have slow
scan privlllges. The technician class
license holder can enjoy SSTV on 6, 2,
or higher in the phone portions of the
bands. The general class license
holder can also enjoy SSTV on 10
meters, which with the coming of the
sun spot peak, is wide open to many
parts of the world , making globe hop­
ping SSTVon ten easy. Advanced and
extra class holders also enjoy SSTV
on subbands of the other h.f. bands.
Ten meters is particularly important
since th is is where the med ium scan
systems are being tried by speci al
permit , wh ich will allow mot ion and
color systems in the future.'

This picture was received through
some fairly bad QRM; but note that
the subject is c learly distinguishable

despite the interference.

The real popu lari ty in SSTV is
found on 20 meters around 14,230.
Here the SSTV " gang" are act ive all
the time, including two weekly nets.
The Thursday 2300Z net is hosted by
Tom, N7AON, in Layton, Utah, and is
primarily for those who have ques­
tions or problems about SSTV. "If we
spend two hours getting someone's
rig going so they can send pictures
the next day, we will spend two hours
fix ing the rig," says Tom. The Satur­
day net at 1800Z is the news and DX
forum.

The other popu lar SSTV frequen­
cies center around 3845, 7220, 21340,
28680 kHz. On v.h.f. , there are pockets
of local activity on 6 and 2 meters,
with local nets meeting at various
times. Check your local area for info
on these. Fast scan stations also use
SSTV on 436.00 when condi tions do
not permit full bandwidth transmis­
sions.

Despite the higher detail quality in
the picture, this one sent from K6SVP
comes through with clearly iden-

tifiable characters.



One typical home monitoring system.
Two blank monitors are used to view
the camera video (right) and the
transmitted signal (lelt). The center
picture is "closed circuit quality"

from an SSTV signal on 20 meters.

Getting on the ai r with SSTV is
easy since you have most of what you
need right now. Your regular s.s.b.
transceiver is used in the normal
manner as you would for voice. The
additional equipmen t to transmit and
receive the pictu re inform at ion sim­
ply connects to th e speaker and
microphone connections of your rig .
They do not in terfere in any way with
the normal operation of your rig, and
may be lell connected even when not
using SSTV.

Exactl y how the extra equipment
connects depends on which of two
present technologies you use. The
older system uses a separate slow
scan camera and slow scan mon itor.
The older P-? (the designation for th e
type of phosphor used in the CRT)
monitor has an audio input which
connects to the speaker terminals of
your rig . Pict ures are written by a
bright scanning line, and the after­
im age o r persi stan ce imag e,
represents the picture information.
The special slow scan camera used
with this type of monitor has an audio
output which connects to the rntc
audio input of your rig. It can only be
used to send pictures of st ill photos,
or sti ll objects because of the met hod
in which it generates a slow scan pic­
ture from its vidicon and video ci r­
cuits. More on th is later.

The newer analog and d igital scan
converters comprise a single magic
box which has connections to and
from your transceiver. Wi th the scan
converte r, you use any regu lar TV set
and TV camera. An r.t. modulator is
used to convert the fast scan video
output to an r.t . signal at channel 2 to
6. The advantage is that the scan con­
verter snatches an image and holds it
in memory, so the image need only be
still for 1/60 of a second. Th is allows
live pictures without posing. It also
allows you to set up th e next shot
while the first is being sent, as you
can observe the camera signal
without disturbing the picture in

memory.
The SSTV signal is a simple fre ­

quency modulated system.' The
audio tones range from 1200 to 2300
Hz. A 1200 Hz tone represents the
sy nc i nfo rmation, and 1500
represents TV black, while 2300 Hz
represents TV white. The frequencies
and between 1500 and 2300 represent
the vari ous shades of gray in the pic­
ture. A simple discriminator ci rcu it on
the receive end converts these fre ­
quenctes back into the correct video
information. Bec ause the SSTV
signa l is an audio signa l, you can
send a picture anywhere you can
transmit your voice.

The difference between the old and
new technology is in how the video in ­
formation is changed from one scan­
ning system to the other. In the older
system the informat ion is di rec tly
convert ed, by sampling or orthogonal
(right angle) scanning of the picture,
or scanning at a reduced rate to pro­
vide an output signal which is in the
audio range. On receive, the signa l is
used to modulate the CRT much as
one would look at an audio signal on
an oscilloscope, with the addition of
the Z (intensity) ax is modulat ion. This
was a simple and direct system and
d id not really involve any changes in
the basic signal from beginning to
end.

The new system actually produces
a new representat ive signal by scan
conversion methods to construct the
audio signal from the video signal
and to reconstruct the video from the
audio at the receive end. This is done
by using a memory system, now com ­
monly done with digital memory in IC
chips. The fast scan picture is read in
at the normal scanning rate. The
memory is written at the slow scan

The QRM level during the reception of
this picture was 20 dB above the
desired signal. Interference is more
severe from the nearby voice signal
which was splattering over. The of­
fending station was about 10 kHz
wide and had products throughout
the band; but, as you can see, the pic­
ture came through. One of the nice
things about SSTV and digital scan
converters is the ability to punch

through under all but the worst
conditions.

By adjusting the WIDTH control on a
Robot, you can cause the incoming
picture to distort, as in the bottom
halt 01 this ca t's picture. This can pro­
vide a new expression to a charac-

ter's face .

rate, but read out on your TV at
regul ar scan ni ng rate. Th i s
eliminates the flicker, and opens the
avenues to modern signal processing
and modification techniques not
possible in the older system.

The scan converte r memory per­
forms all these tasks. All you need to
do is to supply the camera signal and
a TV set to watch it on . The older P-?
systems are still available today
either as used equipment, or new
from Venus Scient ific' the dig ita l
systems are available from nobot '
which also marketed the P-? system
and an analog scan converter system
known as the model 300, and
Thomas' who markets a scan con­
verter and ancill ary items.

In addition to commercial equip­
ment, there have been a great number
of build i t art ic les on slow scan con­
verters , cameras and monitors as
well as two books on SSTV, one by
Don Miller, W9NTp1 and one by Dave
Ingram , K4TWJ'. These detail the
many areas I am only touch ing on in
this article. Whether you build or buy
is determined by your skill and funds.
The co m merci a l d igit a l sca n
coverters sell for $aOO (Robot) to $945
(Thomas) and th e older type cameras
and monitors sold for $200-$500. An
SSTV keyboard presently sells for
$525, which allows you to title your
pix or send graph ic messages. The
builder can save a lot of money by
building these item s himself . A
typical W0LMD keyboard' can be buil t
for about $150, and a reasonable
scan converter for fast to slow can be
built for as little as $1 00. '0

The addition of a home computer
also allows conversion only, many
additional features such as graphics,
and other rela ted items to be added
to your S$TV system. The $WTP and
Digital Group computers have been
successfully interfaced with SSTV
systems allowing a greater varttey of
programming for the SSTV station.

What can you show? Anyth ing!

-
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A keyboard will also allow you to title
your pictures so you don't have to
break a series of video transmissions
to ID or explain each picture as you
go along. Th is makes for an easier

and smoo ther OSO.

Shots 01 the shack, equipment, pic­
tures , diagrams, visitors, XYL, [r. ops.
Anything you can see with the
camera, indoors or outdoors can be
transmitted. Many ops record whole
series of pix onto an ord inary
cassette recorder for later playback.
The tapes are also frequentl y worked
with many rare sta tions now enjoying
slow scan. Even VR6TC, Tom Chris­
tian of Pitcartn Island, will be on
SSTV, possibly by the time you read
this, as an entire SSTV station has
been sent to him .

How to hook It up. In all cases, the
equipment you use for slow scan co n­
nects to the same two places in your
h.t . rig . The speaker termi nals, and
the mic input. The signal you send out
is audio, so a switch or plug simply
selects your mtc or the SSTV signal
on transmit. On receive, you need only
bridge the SSTV monitor or scan con­
verter input across the speaker leads.
The uni ts employ a high ga in input
with a tough limiter ci rcuit, so volume
level is not important. If you can hear
the SSTV signal , the converter will
decode it and present a picture.

In transmitting, you need to
remember that you are sending out a
100 % duty cycle signal , just as an RT­
TY signal. If your transmitter uses the
cheap TV sweep tubes for fi nals
(6KD6, 6JG6, etc.) you will need to
limit your power to a level your unit
can safely handle, usually 20-40 % of
its s.s .b. power. If your unit uses
requtar rf transmitting tubes (811 ,
8122,6146, etc} you still need to run
within the ratings, but will enjoy a
higher operating level. If your rig is
solid state, you will likely be able to
run full power or only slightly less. In
any event, consu lt the manufacturer 's
instruction book. As long as you stay
within the ratings of the transmitter
you will not damage your transmitter
operating SSTV.

Power is not necessary for SSTV
either. Although DAM is always a prob­
lem on the h.t . bands, international
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(ocean hopping) can be done wit h 50
watts . I can say that having worked
Portugal, Italy and Columbia on SSTV
on 20 meters using 45 watts and a 40
(forty) meter dipole at 16 feet!

In the meantime, I'm hap py to be on
the bands and swapping pix. Be see·
ing you on SSTV! Our motto: Ham s
should be seen as well as heard!

Operating standards. Slow scan
operates on one basic set of stan­
dards much as regular broadcast TV.
However, just as there are different
scanning systems from country to
country, di ff erent scanning systems

As these four pictures show, in terne ­
tional SSTV is just as easy and good
as locafltranscon SSTV. The pictures
exhibit nearly perfect reception dur­
ing a rwc-way OSO on 20 meters on a
Saturday afternoon. The antenna was

a 40-meter dipole at 16 feet!

Again, ghos t images from muftipa th .
The sta tions were about 150 miles
apart on 20 meters, so some back­
sca tter or similar mu/tipath problem
is likely the cause for the multiple

im age problem.

have developed in SSTV which take
advantage of or provide some
speci fic ability not found in the " nor­
mal" system.

The basic system uses 128 lines
per picture, and a square aspect rat io
(format) with one pi cture every 8
seconds. Thi s is the type of signal
you will encounter 95 % 01the time on
the airwaves. There is also some in­
terest in a higher resolution system
which uses 256 lines and 16 seconds
per picture. The transmitted signal is
the same in both instances, wi th the
audio frequencies denoting sync,
black,whi te and shades in between
being the same: 1200 Hz for sync,
1500 Hz for black, and 2300 Hz lor
white. The di fference is in the scan­
ning rates. The latter, 256 system, be­
ing twice as slow, but offering 4 limes
as much picture detail. For conven­
ience sake, and because of the digital
scan converters , it is easier to think in
terms of pic ture elements or pixels. In
a " regular" SSTV signal, there are 128
l ines with 128 pixels per line or four
t imes as much (2 times lines , 2 times
pixels = 4 times total pixels per pic­
ture). You can receive the 256 line
system on your P-7 monitor by simply
halving the scan rates of the horizon­
tal and vertical scann ing signals. In a
digital scan converter, it takes lour
t imes as much memory. However, by
turning the WIDTH control fully
couter clockwise, you can reduce the
imcoming pic ture enough to see most
of the 2561256 pix, displayed into a
1281128 format.

This is done because of the way in
which the scan converter works .

The scan converter has a sample
rate in which it takes a sample and
puts it into one of the 128 "holes" or
storage bins of the memory for each
line. By slowing down the sample
rate, you lake 1 of 3 or 2 of 5 or some
other ratio of incoming " bit s" lor
each " bin" in your memory. When you
run out of memory cells, the system



Watch the Jupiter and Saturn oic­
tures sent out by W6VIO at the JPL in
Pasadena GA. K6SVP (Dick) and
others are on every week with new
pictures from outer space, and are
usually weeks ahead of other media.
Some color SSTV pictures are
available to receive them (darn few

right now, but it's grOWing).

is always someone around to answer
your questions and lend a hand.

Footnotes

lW9NTP, "Color and Mot ion SSTV
Systems - Med ium Scan TV", AS
Magazine, November, 1978

2"Medium Scan TV on 10 Meters",
AS Magazine, January, 1979

3"Slow Scan TV", AS Magazine,
September, 1969

-venus Scientif ic Corporation
' Bobot Research, 7391 West Con­

voy Cou rt, San Diego, CA 92111
IJames Thomas Industries, P.O.

Box 1056, Tucker GA 30084
'Slow Scan Television Handbook,

Miller and Taggert, 73 Publicalion
'Ingram, The Complete Handbook

of Slow-Scan TV, TAB Books, Number
859

'''W0LMD SSTV Keyboard " , CO,
October, 1972

''Takao Yabana, JA0BZC, "Build a
Digital Scanconverter for Less Than
$ 100", AS Magazine, March, 1979

'v'Master Scanner Award ", AS
Magazine, November, 1978

UAmateur Television Magazine,
Box 1347, Bloomington, IN 47402.
$6.50fyr. Us/Canada, $9Iyr. OX !!1

Here, "ghost" effects of multipath
are clearly seen.

promises to be able to provide motion
or color and thus add some
"liveliness" to the SSTV scene, on 10
meters, wh ich would allow world­
wide motion video. An exci ting con­
cept. Needless to say, it will take a
few years fo r these advanced
systems to reach a point where we
average hams can enjoy them.

Contests! There are at least two
SSTV contests world-wloe every year.
One sponsored by the U.S. hams, and
one by the European hams. Both offer
an opportunity to work new countries
and win a few awards. The Italian
contest usually offers a small prize of
a magazine subscription . Also in
1979, the Italians offered a prize for
the best home brew station used in
th e contest of some nice TV equip­
ment.

Awards ! Besides WAS SSTV, OX­
CC SSTV, there are several other ap­
plicable awards. A5 Magazine also ot­
fers a master scanner award." To
qualify for this multi-level award you
need to work five stations on each of
five bands (25 contracts), working up
to 10 stations on each of ten bands!

Home life? Since I got on 20 meters

I
Dazzle them with your graphics to ge t

attention!

the wife has taken an interest in ham
radio. Before then she wasn 't in­
terested at all! Now she can show
pictures of her Arabian horses, nar­
monica, and herself.

SSTV is a real fun aspect to a great
hobby.

You can get more information from
regular sources such as AS
Magazine, or regular SSTV columns
in CO, World Radio News, and some
sponte coverage in the o t her
magazines. Or, simply join the two
SSTV nets on 14,230. The Thursd ay
night net is on 14,230 at 2300Z. Net
cont rol is Tom, N7AON, in Layton,
Utah, and is basically to help those
who have problems or questions
about equipment. The Saturday net is
at 1800Z on 14,230. Net con trol is
W1JKF, Brooks and WD4DCW, Stan,
and is a general news and operating
net. These are also good t imes to
snare a new country or state! Lastly,
simply call SSTV CO on 14,230. There

simply throws away the remaining ln­
formation until a new sync pulse ar­
rives, when it starts over in a new row
again. So you can shrink the 256 line
system towards the upper left corner
of the memory page, and thus see
most of the 256 line picture on your
128 li ne system. Neat !

However, you need a 256 line
transmission system to send to a 256

An SSTV keyboard, such as the
W6LMD design, can add a great deal
of enjoyment to SSTV. It allows you to
QSO totally in video, or quickly return
ID and verification of reception by
calling the other station in video with

their call or yours.

An attractive "CO" helps snare new
stations.

line station. Usually, though, they will
be glad to see your 128 line pix
anyway, so don't feel you need a 256
line system right away.

There are other systems used by
specia l permi t on the 10 meter band
which use a 35 Hz bandwidth, and
high scan rates, called medium scan.
Developed by Don Miller, this system

A graphic picture sent by N7AON in
Layton UT, (operator is Tom). He
heads up the Thursday night

technical net.
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Did you know that the world's first integrated circuit
was produced in 1926? Over 1,000,000 of these little
gems found their way into customers' homes in the
form of radios the very first year"

The World's First
Integrated Circuit

BY WILLIAM A. GOLD"

Mr. Gold originally described the
OE333 in the January 1976 issue of
the Australian magazine Electron ics.
. K2EEK

T o most of us, integrated circuits
are a fairly modern development. They
are the familiar looking "beetles" or
" t in hats" which have revolutionised
the electronics industry in recent

"20 Kingston Mews, 8 Giles Street,
Manuka, A.C. T. 2603. Canberra,
Australia .
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years, and will have an even greater
impact In the futu re.

The modern era of integrated cir­
cuits began in 1958 when prototype
microcircuits were developed by both
Texas instruments Inc., Dallas. Texas.
and Westinghouse Electri c ,
Youngwood, Pennsylvania. These pre.
totype les were rather crude devices,
consisting of separate semiconduc­
tor ch ips carrying transistors, diodes
and resistors, all mounted on a com­
mon header. Since then manufactur­
ing techniques have improved enor­
mously.

Fig. 1-The Loewe
OE333-the
world's lirst
million selling
radio receiver.

Over the last two years or so, the
trend to what is termed large scale in­
teg ration, or LSI has gathered
momentum. More and more complex
circuits and subsystems are being
crammed into integrated ci rcuit
packages, making possible a range of
high technology products for every­
day use. Witness for example the ex­
plosive growth of the calculator in­
dustry du ring the past lew years; or
the increasing application of
minicomputer systems and microproc­
essor equipment.

Because of this. we associate in­
tegrated circuits exclusively with the
electronics of today. They range in ap­
plication through all branches of elec­
tronics- radio and TV receivers. hifi
equipment. process control systems,
digital clocks and watches, com­
puters, communications and broad­
casting equipment. and instrumenta­
tion, to name just a few.

lt may come as something of a
shock, then, to learn that the world's
first integrated circuit was developed
just over fifty years ago. What's more,
the IC was mass produced and incor­
porated into a radio receiver.

Of course, the world's first in­
tegrated circuit looked noth ing like
the IC's of today. although the bas ic
concept was the same. As would be
expected. it employed vacuum tube
technology, the device essentially
consisting of three triode tubes and a
number of resistors and capacitors
encapsulated in a common glass
envelope. By today's standards. the
device was quite bulky and somewhat
frag ile.

The man credi ted with developing
the world's first integrated circuit is
Dr. Siegmund Loewe. founder of the
Loewe-Opta electronics company of
Berlin , Germany, who was granted a



Fig. 2-The circuit diagram of the Loewe OE333 radio receiver. The triple triode Ie
comprised all those components within the solid dark line.
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Fig. 3-The Loewe OE333/C radio with batteries, frame
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patent for his idea in 1924. The patent
applicat ion described a vacuum tube
device contain ing two tubes, two
coupling capacitors and two resistors
with in a common glass envelope. Ex­
ternal connections were brought out
to a polarized pattern of access pins, L
whi ch could be plugged Into, or
withdrawn from . a corresponding
socket.

By 1926. a device slightly more com­
plex than that described in the patent
application had been designed and
put into production. This was the tripl e
triod e integrated circuit referred to
above. It was incorporated into the
Loewe OE333 radio receiver, more than
one mill ion of which were sold within
twelve months of its 1926 launching.

Basically, the triple triode Ie used in
the OE333 contained virtually a com-
plete radio receiver wit hin a single glass envelope. The on­
ly other components requ ired were a tu ning coi l, a tuning
capac ito r. a loudspeaker, and the high voltage and low
voltage batteries which supplied anode and fil ament
power respectively.

The complete ci rcuit diagram of the Loewe OE333 radio
receiver is shown in fig. 2. Battery operated. the receiver
simply consisted of a triode anode-bend detector stage.
followed by two stages of triode tube amplification.

The anode-bend detector was RC coupled to the f irst
ampli fying stage which. in turn, was AC coupled to a
loudspeaker, almost certainly 01the high impedance mov­
ing reed type, although moving coil loudspeakers were in
use in high grade equipment at that time.

The receiver was said to provide good loudspeaker per­
formance using an indoor aerial in areas served by effec­
tive local and regional broadcast transmitters . An outside
aerial was required lor more distant station reception .

Fig . 3 may evoke nostalgic memories for some of our
older readers. It shows the OE333 receiver surrounded by
the now antiquated high-voltage battery, a low-voltage
acid-fi lled battery used for heating the tube filaments, and
exponential horn loudspeaker. and the once quite common
diagonal frame directional aerial. The latter could be used
to replace the more compact pancake-wound aerial and
tuning coi ls. and was of such inductance as to correctly
tune across the broadcast band with the aid of a tuning
capacitor.

Fig 4. shows the OE333 of 1926 in
record player gui se. Here the triple
stage vacuum tube integrated circuit
is being used to amplify the signal
from a primitive elec t romagnetic pick­
up head grazing an old 78 rpm
gramophone record. A hand-cranked
clockwork motor supplied rotat ional
power to the turntable.

It would be a cynical electronic
engineer of today who did not concede
that Dr. Siegmund Loewe- engineer,
inventor and founder of the Loewe Op­
ta Company of Berlin-was the man
who gave the world its fi rst cost effec­
tive integrated ci rcui t, and successful­
ly mass produced more than one mil­
l ion such ICs half a century ago. M

Fig.4-A 1928 version of the OE333 in use as an amplifier tor record playing equip­
ment. Note the hand-cranked turntable.
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In this third and final part of Dale Platteter's Mp·80
Morse code keyer series, we learn how to program it
and use it for our specific neeas:

Build Your Own MP·80
Morse Code Keyer

Part III-Programming and Operating

BY DALE PLATIETER-

Fig. 6 - Keyboard timing. There are hundreds of ASCII encoded keyboards on the
market. Choose the one that is TTL compatible with positive logic. The MP-BO
keyer requires one 350-800 ns strobe pulse to indicate that the parallel ASCII data

is valid.

The MP-80 coupled with a Model 753
keyboard req uires the following
regulated d.c. power.

Maximum
Voltage Current Regul8tlon

+5V (±50.4) 900mA ±30.4
+ 12V ( ± 5%) 200 rnA ± 3%
-12V ( ± 5%) 200 rnA ± 3%
Power inputs are clearly labeled on the
edge of the p.c. board for convenience.

Finishing Touches
If your MP-80 keyer is to be used for
code practice, no enclosure Is
necessa ry. One can mount the MP-80
board directly under the keypad to
make a very compact system. In
strong r.t, fields (over 100 watts of
t ransmitter output) or on the higher
frequency bands, both p.c. boards will
pick up noise If they are not housed in
a shielded metal enclosure.

Use this chart to check out your
keyboard before plugging it into the
MP-80's P1 socket.

W ire the connector cable from the
keyboard to the P1 socket as illus­
trated In fig. 7. Power supply voltages
are available at the P1 connector for
use by the keyboard logic.

The BREAK key is a single pole un­
committed switch on the keyboard
pad that is wired as the "reset" signal
for the MP-80. If your keyboard does
not have an unused key labeled
BREAK, it surely has a HERE IS, ESC,
DEL, CTRL, or RETURN key which can
serve as a BREAK switch.

NOTE:
3SOmsec " tar " BOO nsec

lSOnsec " tes " ­
150nsec .. I PH " ...

decide to modify the sending speeds
or permanently store your call letters
In one of Its unused areas.

SelectIng A Keyboerd
The MP-80 will work nicely with Inex­
pensive ($30 to $60) ASCII keyboards.
The P1 connector needs positive logic
TIL signals as shown In the timing
diagram of fig. 6. To Inform the MP-80
that the parallel ASCII data Is stable,
one 350-800 ns negative going strobe
pu lse Is required each t ime a key is
depressed. As most keyboards provide
a strobe level rather than a strobe
pulse, the addition of a 74121 one-shot
gives the needed strobe timing. Fig. 7
shows this simple modification to a
George Risk Industries Model 753
keyboard kit .

The MP-80 is capable of receiving all
128 ASCII characters but recognizes
only 59 o f them as valid Morse dig its.
The chart of Table II shows these
digits along wi th their ASCII equiva­
lents in both binary and hexideclmal .

,.,----i--

,

r ,,, -----<t
St,obe pulse (PI 11 \! V

- - - - - ~ - - - - - - - - - - - - --

*1315 "a" St., Bedford IN 47421

The 2706 ultraviolet erasable EPROM
holds all of the operating instructions
and Morse code data. It must be pro­
grammed with the data pattern shown
in Table I before insertion Into the p.c.
board . Pre-pro-grammed EPROMs are
available to help you avoid this
laborious task. Commercial EPROM
programmers are recommended as the
2708 specification sheet calls for 100
programming loops through all 8192
bits. This is just about impossible to
do on the bench without making at
least one mistake. The EPROM wi ll
hold Its data for over 30 years as long
as the semiconductor chip is pro­
tected from ultraviolet light. Don't
worry if a ray of sunlight shines on
your EPROM as it takes direct sun ex­
posure for one month to cause the
first bit to drop. A small gummed ad­
dress label masks the quartz lid of the
2708 perfectly and can be easi ly
removed at a later date should you
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3B
3C
3D
3E
3F
40
41
42
43
44
45
46
47
46
49
4A
4B
4C
4D
4E
4F

50
51
52
53
54
55
56
57
56
59
5A

0111011
011 1100
011 1101
011 1110
all 1111

100 ooסס

100 0001
100 0010
100 0011
100 0100
100 0101
1()() 0110
1()() 0111
100 1000
100 1001
100 1010
100 1011
100 1100
100 1101
100 1110
100 1111
101 ooסס

101 0001
101 0010
101 0011
101 0100
101 0101
101 0110
101 0111
101 1000
101 1001
101 1010

•
•
• (as)
~ (sk)
o (as)
?
• (not used)
A
B
C
D
E
F
G
H
I
J
K
L
M
N
o
P
Q

R
S
T
U
V
W
X
Y
Z

your t ransmi tter's key input jack. If
r.t. from your transmitter causes
multiple letters to be sent, shield the
st robe input wire trom the keyboard
with coax and add a 0.001 JolF ceramic
capacitor from Pl-7 to ground and a
1000 ohm resistor from Pl-7 to + 5
volts . Extra 0.01 jolF ceramic or mica
capacitors across the power supplies
will bypass any r.f. entering from the
power cables.

20
21

22
23
24
25
26
27
26
29
2A
2B
2C
2D
2E
2F

30
31
32
33
34
35
36
37
36
39
3A

Hexa­
decimal

Coda

Tabla II-ASCII CHARACTER CODE

Binary

Character Code

Space Bar 010 ooסס

! (message) 010 0001
" (double

dash) 010 0010
1# not used 010 0011
$ (bk) 010 0100
% not used 010 0101
&(cqcqcq)010 0110
. not used 0100111
( 010 1000
) 010 1001
. (error) 010 1010
+ (ar) 010 1011
, (comma) 010 1100
- (sk) 010 1101
. (period) 0101110
I 010 1111

o 011 ooסס

1 011 0001
2 011 0010
3 all 0011
4 011 0100
5 011 0101
6 011 0110
7 all 0111
8 011 1000
9 011 1()()1
. all 1010

trom about zero to over 3 volts, in­
dicating that the swi tch Is connected
property. Press the letter C again and
look for the same logic levels as
before, but th is t ime on pins 38, 39, 40,
1, 2, 3, and 4 of the 8255 chip. If the
strobe Hne Is properly connected, typ­
Ing the letter C again should make the
relay chirp out "dahdidahdit."

Use shielded coax from the MP-80
keyer output term inals (marked KY) to

Do not use unregulated or so called
" fi ltered" power supplies as the a.c.
ripple will damage the integra ted clr­
cui ts.

Positive and negative 12 volt sup­
plies can be constructed wi th J.tA781 2
and Jol A79 12 a-t ermtnat vo lta ge
regulator chips. Automobile or motor­
cycle batteries make ideal supplies. If
a 5 vol t supply is needed, it can be
tapped from a + 12 volt (1 amp) source
using a J.tA7805 regulator mounted to
a heat sink. Use a 4 ohm (5 watt) series
resistor in the + 12 volt lead of the
7805 to help reduce its internal power
dissipation.

Before any power is appl ied to the
MP-80 board, the entire ci rcuit should
be ca refully checked. Trouble points
inc lude integrated c ircuit s and
capacitors with incorrect polarity,
solder bridges between p.c. board
runs, and cold solder joints. After
careful examinat ion of the MP-80
board, the power supplies must be
checked out. Measure their d.c. " open
circuit" voltages and look for ex­
cessive e.c. ripple wi th an oscillo­
scope. Next , apply power to the key­
board atone and use a d.c. volt meter
to check its logic outputs. When the
letter C is held down, a oo11סס1 should
appear on the 87 thru 81 lines. Ex­
amine the st robe pulse to be sure it ap­
pears for about 500 ns each time a key
is depressed.

Apply power to the MP-80 board and L----------------------------l
recheck to power su pplies. The on­
board negative voltage regulator can
be checked by looking for 5 volts
across capacitor C16. Touch all the
components. Only A3 thru A6 will rise
enough In temperature to be detec­
table. The remainder of the com­
ponents should remain very close to
room temperature. Connect the key­
board to the powered MP-80. Press the
BREAK switch while watching pin 1 of
A5. The vol tage on this pin should rise

4...-. •
o

Bteak k~

bVilem reset l

ASC II encoder
AY -S 2376
ram pattern

No_12

I

\I "E "" >P I _I

GAou..ol l
~,

i ll II
Pl -tI.. ". Pl -6" 'U' PI-12" l UI
Pl -S..

, 85>
Pl -13.. ,-,
Not ll~~

[\16 \1'
Pl ·4".. ..,n P 1-14

:

r"KEY OOAAO MOOlFICAnoNTO - i
I PROVIOE A 350 ·800nwc I
I STROBE PULSE L..r
I Pl -7
I

Strobe pu lse TOP V 1£W

I • I Break
~

NC, •, " II , " I +S.... , • NC
I , 74121 " 390" I NC a " "I • One shot " I B68 • P1

" 8.
s • I; B4 ,

" BJ
• • I 82 • "

.,
I

, • I
+5 .... I Strobe , .. NC

I •L ___________ .J Grou nd • • - 12....

-r "'1"9Georqe R , ~k model 753 keybo ard SHohe ' 5. Pl 2
pos,! ,...eTTL logle level G,"""" Pl BL _

Fig. 1 - Strobe modification. Need a strobe pulse for your
ASCII keyboard? Here's the easy way to do it with an Ie and a

capacitor. Wire the P1 connector as sho wn.
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What's An EPROM?

A7 1 • 24 v~

ooסס 3E B7 03 F7 2' 00 10 36 03 2C 36 03 2036 42 2C A' 2 23 A8
0010 36 00 21 FF 10 F9 CO 8B 05 FE .3 CA A804 FE 53
0020 CA 20 04 FE 2' CA 50 04 C3 '2 04 00 00 CO 88 05 A' 3 22 A'
0030 47 CO 8B 05 21 02 10 78 FE 33 C2 '2 0436 2C C3 A4 • 21 VA
0040 12 04 FE 31 C2 'C 04 36 68 C3 12 04 FE 30 C256

CS1PEJ0050 04 36 FF C3 12 04 36 .2 C3 '2 04 00 0011 67 10 A3 e / <, 2.

0060 CO 8B 05 'F FE 21 C2 6F 04 EB 36 03 C3 12 04 FE A2 e D is V"0070 20 FA 60 04 FE 5B F2 60 04 26 07 69 46 3E 3B 61
0060 6F 68 68 00 00 3E Fl BB C2 90 04 EB nC3 12 04 A' 7 18 p.ogram

0090 7E FE 03 C2 9E 04 EB 36 02 23 EB C3 6004 23 EB -, /
OOAO 77 23 EB C3 85 04 00 00 CO 8B 05 FE 20 FA A804 A. 8 17 OB

0080 FE 5B F2 A8 04 .F 26 07 69 46 3E 3B 61 6F 6668 al e te a7
ooca 7E FE 00 C2 OA 04 CO 38 05 IE 01 CO lB 05 CO 33
0000 05 lE 0' CO ,B 05 23 C3 CO 04 FE 01 C2 F3 04 CO Q2 •• 15 Q6

OOEO 38 05 lE 03 CO lB 05 CO 33 05 ,E 01 CD1B 05 23 OJ u .. a,
OOFO C3 CO 04 FE 02 C2 01 05 IE 02 CO 'B 05 23 03 CO
0'00 04 IE 02 CO lB 05 CO SF 05 FE 00 CA A8 04 FE 20 v. 12 13 a.
0110 FA 06 05 FE 5B F2 06 05 C3 B5 04 E5 21 02 10 46
0'20 CO 3E 05 16 7A 15 C2 25 05 05 C2 23 05 10 C2 1C
0'30 05 El 09 3E 7E 03 F7 C9 3E 7F 03 F7 C9 00 DB F6 This strange looking 24·pin
0'40 E6 20 ce DB F' E6 7F 00 21 00 10 6E 77 3E 66 BD package houses a tiny n-cnanner,
0'50 21 00 10 CA 59 05 34 00 C9 36 03 00 C9 00 00 21 ultra-violet erasable Electrically Pro-
0'60 01 10 6E 3E 00 BE ce 66 E5 70 21 00 10 BE C2 76 grammable Read-Only Memory
0170 05 6F 36 00 3E 00 El C9 FE 66 21 0' 10 C2 65 05 (EPROM). Tightly packed on a sutcon
0180 36 03 C3 66 05 34 El 7C C9 00 00 DB F6 E6 20 CA chip under a transparent quartz wtn-
0190 8B 05 DB F' E6 7F C9 00 00 00 00 00 00000000 dow sits 8192 memory cells. Each cell
01AO 00 00 00 00 00 00 00 00 00 00 00 00 00000000 contains an isolated or "floating"
0180 00 00 00 00 00 00 00 00 00 00 00 00 00000000 polysilicon conductor buried within
01CO 00 00 00 00 00 00 00 00 00 00 00 00 00000000 the gate oxide of a MOS transistor.
0100 00 00 00 00 00 00 00 00 00 00 00 00 00000000 The floating conductors can be erec-
01EO 00 00 00 00 00 00 00 00 00 00 00 00 00 01 00 01 tronlcally charged or ieft atone to
01FO 00 02 01 01 00 01 02 02 02 01 00 01 00 02 01 01 form logic ''1'' and logic "0" when ad·
0200 00 01 02 02 02 0' 00 01 00 02 01 01 00 01 02 02 dressed. Charging the floating con-
0210 03 01 00 00 00 0' 00 01 03 00 00 00 01 00 01 03 ductor Increases the "turn-on"
0220 03 00 00 0' 01 00 00 03 0' 00 01 01 00 01 03 00 threshold of the MOS transistor to
0230 00 00 00 00 00 00 00 03 00 01 00 01 00 03 01 01 the point where It will not conduct
0240 00 00 01 0' 03 0' 00 00 00 01 03 00 01 00 01 00 current when addressed. This charge
0250 01 03 0' 00 00 01 00 03 01 0' 01 01 01 03 00 01 remains on the lIoating gate for 30 to
0260 01 0' 01 03 00 00 01 01 01 03 00 00 00 01 01 03 100 years, as long as ultraviolet light
0270 00 00 00 00 0' 03 00 00 00 00 00 03 01 00 00 00 does not shine on the chip. Erasing
0280 00 03 0' 01 00 00 00 03 01 0' 0' 00 00 03 01 01 the memory is accomplished by ex-
0290 01 0' 00 03 0' 01 01 00 00 00 03 0' 00 01 00 01 posing the device to 15 W-s/cm' of
02AO 00 03 00 00 00 01 00 01 03 00 01 00 00 00 03 01 ultraviolet light. Programming is per-
02BO 00 0' 03 00 0' 03 01 00 00 00 03 0' 00 01 00 03 formed by applying data to the out-
02CO 01 00 00 03 00 03 00 00 01 00 03 0' 01 00 03 00 put pins while pulsing the prograrnrn-
0200 00 00 00 03 00 00 03 00 01 0' 01 03 01 00 01 03 lng pin with 26 volts. Each bit to be
02EO 00 0' 00 00 03 01 01 03 01 00 03 0' 01 01 03 00 programmed is pulsed once. When
02FO 01 0' 00 03 0' 01 00 0' 03 00 0' 00 03 00 00 00 the entire array has received one
0300 03 0' 03 00 00 01 03 00 00 00 0' 03 00 01 01 03 pulse, the process Is repeated 100
0310 01 00 00 01 03 01 00 01 01 03 01 0' 00 00 03 00 times. Programming takes anywhere
0320 OE 67 '5 2E 11 97 EO 2E 26 28 2F 38 3E 19 4B 52 from 7 10 13 minutes to complete If
0330 58 5E 64 6A 70 76 7C 82 68 8E 9. 9B A9 A2 A9 21 run at a 1 kHz rate. EPROMs have
0340 2E B3 B6 BB CO C, C6 CB CF D. 07 DC EO E5 E8 EB been designed for high density, non-
035Q EF F. F9 FO 01 03 07 DC 10 15 lA 06 10 06 06 06 volatile storage of data where fast
0360 07 05 06 06 06 06 06 06 06 06 06 06 06060606 tum-around or program changes are
0370 06 06 06 06 06 06 06 06 06 06 06 06 06060606 required. EPROMs range In size from
038Q 06 06 06 06 06 06 06 06 06 06 06 06 06 06 06 07 2048 bits all the way up to 32,768 bits.
0390 07 07 07 07 07 07 00 03 00 00 00 00 00000000 These 8K bit 2708 EPROMs consume
03AO 00 00 00 00 00 00 00 00 00 00 00 00 00000000 less than 800 mW of power and sell
0380 00 00 00 00 00 00 00 00 00 00 00 00 00000000 for under $9 unprogrammed.
03CQ 00 00 00 00 00 00 00 00 00 00 00 00 00000000
0300 00 00 00 00 00 00 00 00 00 00 00 00 00000000
03EO 00 00 00 00 00 00 00 00 00 00 00 00 00000000
03FO 00 00 00 00 00 00 00 00 00 00 00 00 00000000 Mp·80 Operating

Table I . MP-BO EPROM Program Listing . The MP-80 is wired to decode Instructions
this 2708 memory pattern into morse digits . The first 4 digits of every line

STEP 1 - System Reset. The MP-80indicate the hexidecimal memory address of the hex data which follows,
system is reset by pressing the
BREAK key. At this point, the system
initializes automatically and sets the
speed to 20 WPM. The MP-80 will now
recognize 3 single letter commands
from the keyboard (S, C, and I) "S" Is
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TOWERS

Tr i-Ex , Wilson
Unarco Rohn

TEMPO 5 1
SYNCQM

TEMPO

•

SWAN l 00M X
HF.7OQ.S
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..-:. .. It •••.=.- - 'e.' ::\ c;..• • .~ .~. - • •0

DR A KE TR·7 &
UV3 (144·220-440)

NEW T O U CH T ON E AUTO DI ALE R WIT H ME M O R Y - M O D E L
AD-I , $ 1 17 ,95 , BIR D W A T T M E TE R , ROBOT, H Y · G AIN , LAR­
S E N , S HUR E , KDK·20 1 5 R. T U RN E R , ASTATIC , MOSLEY,
V H F E N G ., T EN.TE e " OMN I . Q " , EOGECQM, KANT RDNICS.

OEA LE R INQU I R IES IN V ITED , P H O NE IN YOU R ORDE R & BE R E IM B UR S E D .

Your one lource for all RocJJo Equipment !

IC O M·701 & A C P.S.
IC·21l

YAESU FT·101ZD
FT·901DM.

FT-227RA. FT ·7B
FRG 7000

AT LAS 210X. 215X . 350XL, Also Available FT-207R
RX110ANDTX1 10 13·513&13-10

Ne V. k C· , LARGEST STOCKING HAM DEALER
W lor Ity S COMPLETE REPAIR LABON PREMISES-

N_ : DL R2000 Amplif;'r

DENTRON MlA·2500 Amplifie r &
MTA·3000 T u ner$ Clipperton " L" )7&'§§(1JJ

4.~ ~!.~1~

MA IL A L L ORDERS TO: BA R RV E LE CT R ONI CS CORP.
512 BR O ADW A Y , NEW YO RK C ITY, NEW YO RK 10 01 2
BARRV INTE RN A T IONA L TELE X 12·7610212·925·7000
TOP T R A DES G IVE N ON YOUR USED EQU I PM E NT

W E SH IP WORLDWI D E

ORClE 2 ON RUDER Sli:RVICE CARD

•
&

"

= or ­
< or >

+
$

= SK (End of Work)
= AS (VVait)

.. AR (End of Message)
"" BK (Break)
.. Double Dash
= User Programmed

Message
The Internal program which controls

these commands is foolproof. The
MP-80 will self-initialize after a cold
start to 20 w.p.m. with a clear
message key. Subsequent resets after
power is applied will not destroy the
message key and automatically sets
the speed to 20 w.p.m. The MP-80
operates as a "stand alone" keying
system and can be wired In parallel

I w ith a hand key if desired. :E

The following keyboard letters are
used for special morse characters.

Space Bar - Space Between
Words and Sentences

- co CO CO
- Error

Message example: !W9ABC W9ABC
DE W9XYZ! Each time the ! key is
depressed during code t ransm ission,
the message W9ABC W9ABC DE
W9XYZ will be played.

STEP 4 . Sending Morse Code. To
start Morse code transmission, type
the letter C. To stop transmission,
type BREAK and perform steps 2, 3,
and 4 as desired.

used to change the code sending
speed, "!" is used to start recording
the 20 letter message. " C" is used to
begin code sending.

STEP 2 . Speed Changes. After
system reset, the speed can be
changed by typing S05 for 5 WPM,
S13 fo r 13 WPM, S20 for 20 W PM, or
S30 for 30 WPM. If 20 WPM speed Is
desired, no speed information need
be entered.

STEP 3 · Message Key Changes. After
system reset, to record a 20 letter
message, type I followed by the
message. End recording of the
message by typi ng anot her I
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a monthly feature by

WILLIAM I. ORR, W6SAI

Antennas
Design, construction, fact, and even some fiction

~ -

NOTE:

X '" Insulator

Coaxial cable
part of matching

sect ion

<\-~~--l Plastic spreaders

ed Pendergast, as he took out his
notebook and pencil.

"The first antenna G3HCT tried was
the popular lnverted-v dipole with the
center about 45 feet high. This seem­
ed to work reasonably well to the
U.S.A. but was relatively poor on lonq­
haul skip to Australia, particularly on
the long path.

"The next antenna tried was a
quarter-wave ground plane using 60
radials buried just below the surface
of the lawn. The long-haul OX situa­
tion was much improved, but short­
skip work was considerably poorer
than with the inverted-V.

"The third antenna tried was a trap­
ped tnverted-v for both 40 and 80
meters. Aside from the advantage of
working on two bands the antenna
performed similar to the first inverted­
V, so it was eventually taken down.

"The next antenna was a combina­
tion of a ground plane and a trapped
antenna (fig. 1). The wooden support
pole is 45 feet high and the top sec­
tion of the antenna is folded over.
This arrangement worked well on
both 40 and 80 meters and seemed to
be effective on both short -skip and
long-haul paths. Unfortunately, the
radial system had been removed and
the antenna was just working against

Length 'C'

x

Nvlcn cord

Fig. 2 - The vertical folded monioote at G3HCT. Length C is 34 feet.

trying to develop an antenna having
gain, a good tront-to-back ratio, low
angle radiation without requiring a
big tower to support it" .

"What did he come up with?", ask-

des on a small lot. And G3HCT
painstakingly tried a variety of anten­
nas. He spent about five years in ex­
periments on the air with his designs

NOTE:

X m Insu lator

x

-.

x

I
Length 'A'

x ,1,-l,.""",,=...3 Coaxial cab le to transmitter

Fig. 1 . The trapped ground plane of G3HCT for 40 and 80 meters. Length
A is 33 feet, length B is 29 '3". The box represents a paraflef tuned trap reso­

nant at 7 MHz.

,T hank goodness, summer is
finally under way", said Pendergast
as he tossed his sweater in a corner
of the room. "Between snow, floods,

li ghtning and a gas shortage, I am just
about ready to turn in my DXCC cer­
tificate and take up stamp
collect ing".

" Not to worry", r replied. " We are
com ing into good weather and that
means antenna time is upon us. And
the bands sound so good it literally
makes me itch to try some antenna
experiments. Can I count upon your
assi stance in this manner?"

Pendergast yawned elaborately.
" Certainly", he replied. " Just what do
you have in mind?"

" This is the latest issue at HaolO
Communication, The journal of the
Radio Society of Great Britian. I'm
looking at an article by Bazley,
G3HCT on the subject of OX antennas
for 40 and 80 meters. Frankly, the high
quality o f the articles in this magazine
amazes me. You should certainly
subscribe to it if you want to keep up
with modern design techniques.

"The article in question examines
the knotty problem of how to get a
good OX antenna for the low trequen-

48 Campbell Ln., Menlo Park, CA 94025
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LENGTH "e"
9'3­
11'10­
15' 5-

Short at
Ihis end

LENGTH " 0 "

16' r
t4' r
19'

and, while it Is not rot atable, it should
do a good job in the chosen
direction".

" My friend sighed, "Well , now that
the bad weather is behind us, I wou ld
certainly li ke to get started on an
antenna project. Maybe th is is the
one! "

" You are lucky" , I replied . " Just
look at these pictures of what the
winter weather did to the big Quad at
WB4JKZ (fig . 5 and 6). Pete has this
Monster, 3-band Quad on a 32 foot
boom . An Ice storm hit it and the
weight of the ice bent the bamboo
and f iberglass spreaders. But, when
the ice melted, it all came back in
good shape, as you can see" .

Pendergast shuddered. " I wou ld
hate to have to rebuild an array that
big . Pete was certain ly lucky" _ He
reached into his pocket and handed
me a letter.

" This came about a week ago and I
forgot to give it to you. It is from John,
NSJO, and outlines hi s experiments
with the W6TC compact Quad loop
discussed in the Marc h column. John
feeds the compact loop wi th a tuner
and an open-wire line (fig . 7). The
antenna is designed for 20 and 40
meter operation. Note the use of the
open stub at the top of the loop. On 20
meters the stub acts as an open cir­
cuit and the loop resembles the
X-array (expanded Quad). On 20
met ers the st ub is a quarter
wavelength long and acts as a short
circui t, closing the loop. There are
142 feet of wlre in the loop, exclusive
of the stub.

" John mounted the loop in the ver­
tical plane atop his house on 30 foot
mas ts made out of slip-up TV mast
sections. The loop height was abou t
25 feet and the length about 92 feet .
John reports good DX results on bot h

COAXIAL CABLE USEO

~ RG8U

75n RG11U, solid innlll'
75n TV cable. $em; . ir·Sf*ed

x

Fig. 4 - The G3HCT network. Figures 1-4 courtesy of
Radio Communication, an RSGB ouottcenon.

Reflec lor

120 feet in the desired direction.
G3HCT says, 'Without a doubt th is Is
the best antenna I have used on 7
MHz'. And I say if you can compete
with a 2 element Vagi at 120 feet , you
must have a good antenna".

" Pendergast peered at the illustra­
t ions. " How did G3HCT match the
antenna to a 50 ohm transmission
line?" , he asked.

" He used a st ub system (fig . 4) that
seemed to do the job Quite nicely", I
replied. "I like th is simple beam
antenna. It is inexpensive to bui ld

....

NOTE:
X -Insulalor

w
o
~

z
<
~•

Fig. 3 - The G3HCT 40 meter beam. Length of reflector wires is 71 feet.

ground rods. The ground resistance
reduced the antenna efficiency to
about so-percent .

" At this stage of the game G3HCT
went back to a vertical antenna com­
posed of half a folded dipole (fi g. 2).
The fo lded dipole muttlplled the radia­
tion res istance by four, raising It to
about 165 ohms. This reduced ground
losses to less than 5-percent and a
definite improvement in both receiv­
Ing and transmitting was noted over a
period of time" .

" Very interesting " , commented
Pendergast, but th is is pretty much
old hal. What happened next ?"

" The next thing that happened was
that a local amateur erected a two efe­
ment Vagi at 60 feet for 40 meters.
That proved to be the goad that spur­
red G3HCT to a final effort . He tried a
phased vert ical array which, after a lot
of trouble and fussing, worked well
and seemed to be compet itive with
the VagI. However, the owner of the
Yagl raised it to 120 feet above the
ground which gave it a 2 to 3 s -untt
advantage over the phased verticals.

" The final experiment was to place
reflector wires on the vertical folded
dipole (fig. 3). Refl ector length was 71
feet and the reflectors were installed
sloping down from the top of the pole
towards the ground, as shown in the
drawing. An excellent tront-to-back
ratio was achieved , and the simple
antenna proved to be only a maximum
of one S-unit down from the Yagl at
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come to the surface (often during the
hottest part of the day). Exposure of
the earthworms to the sun's direct
rays causes them to die from
sunstroke. Earthworms are very im­
portant facets of the ecology-hence
the EPA's concern over the problem"

I looked Pendergast straight in the
eye and he gently blushed.

"Where did you get that baloney?",
I demanded.

He laughed. " Well, it came a long
way to get here. I found it in " Amateur
Radio" magazine, the journal of the
Wireless tnsttute of Australia, and
they reprinted it from the bulleting of
the Cascades Amateur Radio Society
of Jackson, Michigan. The caption the
Ausstes put on the article is "Pull the
other leg, Mate".

" I agree" , I said. " But some of the
stuff coming out of Washington these
days makes one wonder if this may be
true ,"

" However, before we wrap up this

Fig. 5 . The " Monster Quad " at WB4·JKZ after an ice storm.

Fig. 7 - The N6JO version of the W6TC
compact quad loop, Antenna is
designed for 40 and 20 meter opera­
tion. John's feedline is about 16 feet
long, but other lengths may be used.
Loop dimensions are 25 x 92 feet.

9

c

1
"'"
"om

•
13OO!1 open

14
"ladder line"

14
32'6" long . ,

I~

J-- ,"".
300n open " ladder lin

Tuner "T
..."

supporting ham towers having a base
cross-section area less than 2.5
square feet to an overall height of 34
feet " .

"Thirty four teet !", I exclaimed.
" Why the height restriction?"

Pendergast continued reading , "It
seems that free standing towers ex­
perience wind shear effects whi ch
shake the towers. It also seems that,
especially in the late spring and sum­
mer, this shaking is transmitted to the
surrounding earth. The vibrations
disturb earthworms, causing them to

bands and is now experimenting with
two loops driven 160 degrees out of
phase, also with one driven element
and the other as a parasiti c reflector".

" Very interesting", I replied . " It is
always nice to see fellow s doing ex­
perimental work on their own".

" And here's something else", con­
tinued Pendergast, pulling a second
piece of paper out of hi s pocket.
" Now hear thi s, The Environmental
Prote ct i on Agenc y (EPA) in
Washington is considering a regula­
tion to limit the height of all self-

I

J

Fig.6 -0nce the ice melted, WB4JKZ's quad returned to original shape,

session, I think you might like to look
at the simple antenna tuner that Bill,
W05HOH is using to feed an end-fed
wire about 45 feet long. He works on
40 meters with only 15 watts and he
needed an "invisible" antenna. He
took a tuner from the 1966 ARRL
Handbook and modified it , as shown
in fig . B. He doesn't have a $WA meter
so he made a field strength meter out
of a Simpson 260 analyzer. All he
does is tune for maximum voltage on
the 260. He uses a four foot ground
rod in conjunction with several 40
foot radials buried about 2 inches
below the soil. So far, as a new
General he's worked over 30 states
and Canada with his " invisible"
antenna and his tuning network. If
you can work that kind of stuff with 15
watts, the antenna must be good".
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DIKENS IONS 3.5 x 5.5 x 7.5
IHOIES .

TWO S0-239 COAX CONNECTORS
ARE AT THE REAR PANEL .

WEIGHT IS 2 POUNDS .

ONE Y E A R SL~S
NET POWER INOIC ...TOR

• THE POlltR DISPLAYED IS THE DETECTED
PEAl( Of THE PEP FOR ANY I'IODtILATTON .
THIS IS THE I'tYtIER THAT THE TRAN~ITTER

IS -TAL I([D" UP TO. DISPLAY DECAY TlJIf:
IS ABOOT ONE SECOND.

• THE POWER DISPLAYED IS THAT WHICH
IS ACCEPTED BY THE ANTENNA . (FOR WARD
LESS REFLECTED) .

• POo'ER IS DISPLA YED ON THE SAME TVO
DIGITS AS VSWR IN TWO AUTORAHGl:D
SCALES . 20 TO SOlI WATTS AND 500 TO
2000 WATTS. TRIPOVER AT THE 500 WATT
LEVEL IS AUTOHATIC 0 : A RE ADING Of
1.2 COUlD Jlf:Nl 120 OR 1200 WATTS.
YOO MT KIf()l WHICH RANGE YOU ARE IN .

• ACCURACY IS TO 10 WArn IH THE UMR
RANG[ AI(l 100 WATTS IN THE UPPER 1WtG£ .
DIy IDE: POWER SPECS BT 100 FOR SI...L~SA .

~.'t,.'
~~
So..
•iii••o

~
•
5

WARRANTY

'L~
JIoUOIO JIoCTIVII: "I...TII:III
II.' + • •• + 7•• INCN • • I

• FOR YSWR VALUES NEAR 1. 0 . THE
POl/t.R RANGE FOR A VALID READING
IS 20 - 2000 WATTS OUTPUT. f OR
HIGHER VALUES THE UPPER PWtR
LIMIT FOR A fLICKER FREE YAlID
READ ING IS SOMEWHAT LESS (35·
1000 WATTS FOR VSWR AT 2.0 ) .

WARRAHTED ONE YEAR fULLY Rfl P ROO F FULLY WIR ED.u4D TESTED AYAILULE MO.

$75.00 POSTPAID IN THE USA AHD CAHADA. VI_ ...... -"'D...n ADD ." ........ u".

ATTH SL·$5 O."'E RS: THE CI RQJ IT 10ARD OF THE SL·56 IS COlIPLE TE LY COMPATII LE
WITH THE SL·SS QlASSIs' OU R RETROFI T l iT IS AVASLULE AT $35.00 POSTPAJD.

I 1===1 I
ERC INTROOUCES A BRANO NEW CONCEPT IN THE MEASUREMENT

OF VSWR ANO POWER ACCEPTEO BY TIlE LOAO,

SL-65
VSWR IN O IC ...T O R

• TWO DIGIT DISPLAY SHOWS VSWR
TO AN ACCURACY OF. I FOR VALUES
FRilll 1.0 AND 2.2 . ACCURACY IS TO
. 2 FOR VALUES FR<»I 2. 3 TO 3.4
AND TO .3 fR<»l 3.4 TO 4. 0 . FRCIl
4.1 TO 6.2 THE INDICAT ION MEANS
TItAT VSWR IS VERY HIGH.

THE BRAND NEW SL·S6 AUDIO ACTIVE FILTER SUPERCEDES
OUR SL- SS III 60TH CONCEPT AN D PE RFORMANCE. CONSOl·
lDATlON or IOAIIY C(lO.POHEKTS lIAS ALLIllED us TO AAKE 16
OPERATlOfIAl AIlPLI FIE RS (COMPARED TO 6 IN THE Sl oSS)
IIITO A fI LTER GUARANTEED TO OUT PERFOI" ANY OTH ER
AT A COST ONLY SLI GHTLY HIGHER THAN THE SL-SS. THE
fEAMES or THE St ·S6 ARE so ADVANCED fRtJl ITS PRED·
ECESSOR THAT CALL ING IT THE SL-SSA IS NOT JUSTIFIED.
llIIlIU OTH ER FILTERS THAT SIMPLY orfER A O!O IC E or
ONE OR TWO FILTER TYPES AT A TIME ( NOlO! , BANOPASS ,
ETC . ) n -ee PltDVI DES WHAT IS REAll1 NEEDED ••• THE
SlltJlTAN£ OUS ACTION Of A 6 P!X-E 200 Hz f U £O HIGH ­
PASS f iLTER AHa A 6 POlE 1600 Hz FilED lOWPASS fiL-
TER WITH A fill d8 NOTO! lfllCH IS T\JIrlABI.E OVER THE

200- 1600 Hz IWIGE . THIS 3 fILTER C"IIIATION IS UNBEATABLE FOR THE lllTlIlATE IN I:,RM FRU sse
RECEPTION. ADJAC EKT OWINEl ~ IS ElIM llilATED ON THE HIGH AND Lill SIDES AT THE SAME TIll: AND OO£S
NOT INTROllUtE ANT HOl LlMIESS TO THE DESiRED SIGkAi.. ON OJ THE se-se IS A [lREA.'l. THE lOliPASS.
HIGHPASS AND NOTO! FILTERS ARE ENGAGED nee WITH THE TUNAllLE BA/l)PASS FILTER (400· 1600 Hz ) PR0­
VI DING THE NEEO£O ACTIDfI Of 4 SIIiUlTANEOUS fiLTER TYPES . THE BANOPASS MAY BE MAO£ AS IlARROI AS
I' Hz (3d8). ADllITIQlllAt.LY , A SPECIAl PATENl[D CIRCUIT fOl.lM THE FILTER SECTIONS IIH IO! AlLM
DfIl.Y THE PEmD SIWl TO - GAl[ ITSELF- THROUliH TO THE SPEm R OR HEADPHONES (4-Z1XlO Olf'Sl.
RHEIVER NOISE, RING ANO OTHER SIWlS AR E REJECn:O. THIS IS NOT A REG£NERATOR. BUT A JIfJOER.lI NEll
CONCEPT IN CW RECEPTION. THE SL-S6 CONNECTS IN SER IES WITH THE RECE IYER SPEAKER OUT PUT AND DRI VES
ANY SPEllER OR IIEADPH<IIES WITH ONE WATT Of AlOIO POlIER . RE~ IRES 115 YAC _ £MIll CONVE RTED TO 12
YlIC OPERATION. C(LU IlS GRAY CAlIHET AND WRINU E GRAY PAIIEl.

PRICE I Sl89.SO POSTPAID IN USA & CAHADA.. v .... R ESIOE NTS "'00 " "- S"'LES T...X.

BOOKLET ...V...IL ...BLE AT ELECTRONIC RESEARCH CORP. OF VIRGINIA
$2.00 RE OE EMABL E TO · P . O. BO X 2394
:-~':.~:~':;~~~NG. V IRG INIA BEACH , VIRGIN IA 2345 2

TELEPHONE {E10", 46 3-26 6 9

"'.aMsend all ...ad .r Inq ul rl• • d irectly

RE QUIRES 115 VAC AT LESS
THAN 1/16 AMP .

COlLINS GRAY CABINET .
WRINKlE PANEL - BRIGHT
RED LED DIGITS ( . 33" ).
DEC IMAL POINT IS THE
PI LOT LIGHT.

1.8.30 MH ..
THE ~O£L SL.6S* (lO· 200D WATTS) AND THE QRP MODEL SL· 6SA* (0. 2-20 WATTS ) DIG ITAlLY IND ICATE
ANTENNA YSWR UNDER ANY TRANSMISSION HOOE -- sse. CWo RTTY, AM Etc. THERE IS NO CAliBRATION RE­
QU IRED AND NO CROSSED METER NEEDlES TO INTE~P~ET . SIMPLY LOOK AT TilE ~EADOUT AND THAT IS THE YSWII.
SPEAI(ING NORMALLY INTO A SS8 TRANSMITTER MIC . INSTANIlY CAUSES THE YSWR TO BE DISPLAYED THROUGH·
OUT YOUR ENTIRE TRANSMISSION. ~EVE~SING THE POSITION OF A FRONT PANEL TOGGlE SWITCH AND THE DI S·
PLAY INDICATES THE ~~T POWER {FORWARD LESS REFLE CTED} THAT IS ACCEPTED BY THE ANT£NNA. THE PEAK
OF THE NET~ IS D£TEtTED AND DI SPLAYED WITHOUT FLICKER FOR ANY MODULATIDN TYPE. DISPLAY UPDATE
IS CONSTANT YET FLICKE~ FREE AS YOU MAY CHANGE THE POWER ACCORDI NG TO YOU~ VOTCE. THERE IS NOTH ING
LIKE TH IS ~Al I T Y INSTRUMENT AVAILABLE ANYWHERE ELSE . IT IS THE ONLY VSW~-NET POWER INDICATOR THAT
LETS YOU KNOll THE STATE OF YOUR ANTENNAS AND TRANSMITTED POWER AT ALL TIMES WHILE T~ANSM ITTIN G.
EITHER MODEL IS A SOPMISTICATED DEVICE CONTAINING FOUR CIRCUIT BOARDS AND THIRTEEN INTEGRATE D
CIRCUITS.

ERC PROMISES UP TO THE MIMUTE STATE·OF-THE·ART DESIGN AHD PERFORMAHCE
WE'VE DOME IT FOR 1979

FOUR S IMULTANEOUS FI LTERS IN ONE FOR UNPARAlLELED QRM FREE RECEPT ION (SSB &OW)
.PLUS A SPECIAL PATENTED CW PRO CESSOR·

• DIVIDE THE ABO¥E PWtR LEVELS
BY 100 TO OlITAIN THE PERFORPWtCE
Of THE SL-6SA QRP MOO£L.

••

T. p
No. 1

To Simp$Ort 260
.01 ana lyzer luse 0 0

5O~.d.c. sca le)

Top
No.2

:::;;>f:::::'..'Radial wires
~

-

lN34

2' whip

•

FIELD STR ENGTH METER

C~,

to rig

The information on the G3HCT
beam was taken from " Radio Com­
munication". For more Information on
this publication, write to the Radio
Society of Great Britain, 35 Doughty
Street, London, WC1N 2AE England .
A highly recommended publication !

45' aotenna to tree

Fig. 8 · The simple antenna and turner
at WD5HOH. Coil is 25 turns #16 wire
spaced wire diameter on 2 ~ diameter
form. Tap 1 is 12-15 turns from ground
end, tap 2 is 16-20 turns from ground
end. A simple field strength meter is

located at operator's desk.

"Very nice", replied Pendergast.
"Tell W05HOH that I can't punch my
way out of a paper bag on 40 meters.
How does he hear anything th rough
the loreign broadcasters and the jam­
mers?"

"Beats me",1 replied . " I think it just
proves the old saying that OX is 10%
station and 90% operator".

Pendergast prepared to leave. "I
have a schedule coming up in a few

minutes on 10 meters" , he said. "So
I'd better push off".

"You can work It from here" , I 01­
fered. Again, Pendergast blushed.
"Well, it's wit h Rosie Radi ator. She's
working mobile now and I'd just as
soon do It from home" .

"Suit yourself", I replied. " I'll just
listen in !" (Note): W6SAI's new anten­

.na book, "The Radio Amateur Anten­
na Handbook" Is available from Radio
Publ ications, Inc., Box 149, Wilton ,
CT 06897. This 188 page Handbook
covers antennas of all types in stm­
pie, understandable language. Price:
$6.95 plus 50¢ for shipping and handl­
ing.

I



In Focus
Television on the Amateur bands

a monthly feature by

BILL DEWITT, W2DD

Slow Scan Station of the Month­
XE1HTIXE1AAK

Juanita G. DeMunoz, XE1HT and
her hu sband , Fernando Munoz,
XE1AAK, of Leon, GTO, Mexico
became SSTV atftctonados about a
year ago. l ocated about 240 miles
northwest o f Mexico City , this
husband-wife team of operators are
act ive in several phases of amateur
radi o including sate l l it e asos.
Juanita is the first female amateur in
Mexico (and probably in all Latin
Ameri ca) to work satellites Oscar 7
and 8 on both modes.

One o f the nice experiences
associated with amateur radio is the
willingness of many amateurs to help
others. In a letter to In Focus, Juanita
and Fernando said that they are most
grateful to N6WO, K0HT, W4QEB,
W2HMO, WD5GXI, W9WED, W6STC,
W3ATV , W4SRZ, and WB0nR, for
their assi stance in getting XE1HT/
XE1AAK operat ional on SSTV.

As you can see in fig . 1, the Munozs
have a very well equipped station.
SSTV gear includes a Sanyo monitor
and a Robot 400 scan converter.

Juanita says that she hopes that
more YLs/XYLs will become active on
SSTV.

Speaking of Husband-Wife Slow
Scanners!

Since there aren 't too many
husband-wlte SSTV operator com­
binations, I think it's appropriate to
include pictures of another slow scan
duo: Hank and Bobby Hargis,
W6WDB and W6WDL, of Glendora,
CA. Some time ago In Focus carried a
picture and story about Bobby and
her paintings. This month we're hap­
py to bring you a new photo of Bobby,
see fig . 2. Bobby's talent as an artist
is well demonstrated in fig. 3 which
includes a painting of W6WDL by
W6WDU Sorry we can't bring you this
excellent likeness in color. The
distinguished gentleman in fig. 4 is
Hank Hargis who spends more time
on 2 meter FM than SSTV!

'2112 Turk Hill s«, Fairport, NY
14450.
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Fig. 1- Juanita G. DeMunoz, XE1HT,
at the mike in the beautifully equipped
hamshack she shares with her husband,

Fernando, XE1AAK.

Puerto Rico Calling-KP4AF
Ernesto Gonzalez Cruz of San

Sebastian, P.R. became well-known
on the slow scan frequencies as
KP4DCY . Since acquiring KP4AF,
Ernesto has more room on his TV
screen! Congratulations to Ernesto
who upgraded his license a few
months ago.

In a recent letter, Ernesto reported
that he is still very active on SSTV. He
works many stations in France, Ger­
many, Italy, Spain, the U.K., and
Japan. In fig. 5 you can see that
KP4AF's gear inc ludes the famous
Robot 70/80 monitor/camera com­
bination. Thank you Ernesto, for the
excellent photo of you and your sta­
tion.

Fig. 2 Bobby Hargis, W6WDL, tries
out her SSTV keyboard. If you're look­
ing for SSTV contacts on ten meters,

look for W6WDL on 28.680 kHz.

Computers and Amateur Radio, A
few thoughts for the future

At some point in the future we'll
probably have complete ly corn­
putertzed amateur stations with a
neat control c enter giving the
operator push-button choice of
power, mode, frequency, antenna,
antenna direction, etc. And then of
course, there's all that good stuff like
computer logging for contests! '

While this general concept is easy
to visualize, its realization will require
much design work including the
onerous task of providing the control
circuits to make the changes called
for by computer command. No doubt
this will all happen it's just a matter
of time! Is this what amateurs are
look ing for? I can't answer for all
amateurs however, I think I do have a
pretty good idea of what many slow
scanners wou ld like in the near
future.

What do most Slow Scanners
Want?

In my opin ion, most slow scanners
are sold on video display. They feel
that since we have it , we should use
it. And I think that most SSTVers
would welcome the opportunity to
read c.w. and Rny on the monitors
that they now use fo r SSTV alone. A
goodly percentage wou ld enjoy mak­
ing two-way c.w. and Rny contacts.

If one could acquire C.W., Rny,

I

STI

I
Fig. 3- Yes, that's the gal you just saw
in fig. 2 Bobby, W6WDL, painted by

W6WDL/
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and SSTV capability all in a single
package it sure would be more attrac­
t i ve tha n buy ing th e various
necessary pieces in groups. (Think of
the space required, not to mention
the cost !)

Computers and SSTV
On a number of occas ions yours

tru ly ha s sou nded off in this column
wit h regard to ham use of so-ca lled
hobby or personal compu ters. These
comments have been of a somewhat
general nature, expressing my fee ling
thai what we 'd like is a basic package
that wou ld give us send-receive and
display capabilities for C.W., AnY,
and SSTV. To this I would now add
some other capabilities such as easy
graphics (joystick cont ro l of line
generation). large alpha-numerics,
and light pen wri ting for addi tions to
or alterations of the screen image.
These last items might be called
mechanical capabilities, but they
could help make SSTV contacts more
interest ing.

In addit ion to the " basic pac kage"
and " mechanical capabili ties" just
mentio ned, signal processing to
enhance pi cture quality is another
needed feature. This can be done
with a personal computer as already
demonstrated by Clayt Abrams.
K6AEP. (It is my understanding that
Dr. George Steber, WB9LVI , is al so
working on thi s problem.)

Encouragement and Frustration!
In my opinion , we are presently

faced wi th an encouraging but
somewhat frustrating si tuation . En­
couraging because all of the " wants"
mentioned above al ready exist lor
some combinat ion 01 hardware and
so ft wa re-so rn ew ttere-out no t all
together! We have in effe ct a matrix
of hardware, soft ware, and (resu lting)
appli cations or capabil i t ies. However,
to gel it all together-one would have
to acquire a lew computers, a scan
converter, plus some add-on hard­
ware plu s casse tte programs!
Superimposed on th is matrix is the
design talent of amateurs and com­
puter types who keep adding new
capabi lit ies (applications) to the
various hardwarefsoftware combina­
ti ons. The need for such a multiplicit y
ot h a rd war e i tems i s ind eed
frustrati ng !

A Multi·Mode Communications
Center?

Whatever that is! Well, sooner or
later, someone will bring all o f these
desired video goodies together in one
box that can be wired up to a conven­
tional transcetver > and then, voila !
You will have an MMCC Imul t i-mode
communicat ions center)!

Wanl 10 work SSB? Grab the mike.
Want to go RTTY? Punch the right
keyboard buttons and you 're into th e
land of FSK with video display. Like
CW? Hit the break button on the
keyboard and punch up c.W. - you 're
ready for video displayed wireless
and all that code comes out at the
chosen speed as yo u hunt and peck
type! Prefer SSTV? Touch break
again and Input SC (tor scan conver­
sion-Smile, yo u're on TV!

Fig. 4- The other half of California 's
husband-wife slow scan duo, Hank Har­

gis, W6WDB.

When will it happen?
When we 'll have this MMCC box (or

whatever you want to call it) I can't
predict. What I've outli ned is what I
think most slow scanners wou ld like.
I said above that sooner or later
someone will get all the good ies
together. Let's hope it's sooner, not
later.

How will it happen?
I have a gut fee ling that a "start

from scratch and design an amateur
on ly device" wou ld be a very expen­
sive approach .

Consider ing th e memory reo
qutrernents of SSTV (in order of

Fig. 5- Remember KP4DC Y? Ernesto
Gonzalez Cruz is now better known as
KP4A F. His slow scan pictures cover the
world like the Today Show covers

Radio Cityl

65,000 bits·RAM) plus cont ro l fun c­
tion memory needs ot a tew K (pro­
bably ROM), my guess is that it would
be best to start with an off-the shelf
personal computer having at least
16K bytes. Then the design could
wo rk around that. Thi s approach
would save design time and (I think)
cut the cost 01 parts and fabr ication .
There'd be extra hardware and some
so ftware needed for the C.W., ATTY,
Larg e A lpha-num eri c s , Ea s y
graphics, and light pen functions. I
beli eve that signal processing could
turn out 10 be a software only it em.
I'm not a designer and don 't c laim
thai kind of talent. These comments
are all in the " general idea" category
thai I consider feasible.

Meanwhile, Back at the Ranch
What we have now is some very

good things that work , and they're do­
ing a good job. There's the Robot 400
scan converter that w ill convert last
10 slow or slow to fast. DL4AZ makes
a scan converter o f similar capabil ity.
It can also do some titl ing tric ks and
has a light pen option. The Digital
Group has a narnboard ava ilable for
their personal computer. This board
makes it possible to send, receive,
and display c.w. and Any. It can pro­
duce alpha-numeric SSTV and receive
SSTV off the air, but at this writ ing, I
do not believe thai it can convert test
scan camera video 10 SSTV for
transmission .

Macrotronics offers a PC board
plus so ftware that sends and
receives and displays c.w. and ATTY
on the Pet and Aadio Shack TRS·aO
computers . (See further mention in
this column.)

As m e nti on ed above, Clayt
Abrams, K6AEP has described his im­
age enhancement met hods designed
for use with a Southwest Technical
Products computer.

W3WLO and VE3DVV have design­
ed and buil t light pens plus other im­
age cont ro l item s. W3WLO also has a
ZOOM feature so that he can
" playback" an enlarged port ion of a
slow scan picture to yo u.

The James Thomas lndustnes'
SSTV keyboard can be modified 10
yield double-size atpna-nu merlcs.
They are reported 10 have a scan con­
verter in the mil l.

Do you see what I mean about " a
matri x of hardware and software with
an overlay of design talent " ?

Is there a significant market?
If you were to buy one of each of

everyth ing mentioned you'd have an
enormous investment and a wall of
equipment. However, I believe that it
someone puts together a package
such as I've described it will have ap-
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peal to three interest groups-those
who like c.w. can add other
fascinating phases of amateur radio
when they acquire video display and
keyboard generation of c.w. and so on
for the Rny and SSTV devotees. Yes,
I think that there is a significant
market out there in amateur country !
If I were going to try to get into this
market I would zero in on the TRS-BO
computer because it has probably
had the biggest sale and broadest
distribution of any personal computer
on the market.

What are your thoughts on this
subject? I'd like to hear from anyone
who a. agrees with me, or b. does not
agree with me!

Attention Computer Owners !
In an up coming issue I'm going to

review the Macrctroncls (formerly
Microtron ics) M-80 hard ­
wareJsoftware package for sending,
receiving and displaying CW and RT­
TY via the Radio Shack TR5-80 com­
puter. Macrotronics has a unit for the
Pet computer too.

I've already had this little gem out
of the box and fired it up. The tempta­
tion to discuss it in this column is ir ­
resistible! However, there'll be a full
story on it soon. Meantime, let me say
that if you want to start using your
TRS-BOwith your amateur gear, here's
an inexpensive effective add-on that
does a very commendable job.

More Achtung Computer Own ers.
If you have developed hardware

and or software means for interfacing
your personal computer with your
amateur station-for any purpose,
please write and tell me about what
you're do ing. If what you're doing war­
rants a full -blown article, CQ will be
glad to consider it for publication. If
you 're not interested in writing an ar­
ticle but would like to share the
capabil ities you've developed with
others, you may wish to have it
presented in In focus. Photos and a
good description are needed for this.
In either case, please let us hear from
you. Please note that this request is
not limited to SSTV items.

New Call Signs Anyone?
With the recent avalanche of call

sign changes it 's sometimes difficult
to know if you're contacting someone
on the next block or a brand new ex.
otic country! In Focus would like 10
help you let your SSTV friends know
about your new call sign.

If you have changed your call sign
please drop me a note mentioning
your old and new call leiters for
pubncattcn in this column. (SSTVers
only!) While you're at it, Why not send
me a photograph of you and your sta­
tion?

MONTHL Y SPECIALS
lCXIOOOA1/121l $2.S.00 U2B $27.50
lCX ISOO A1 / ,,11 2'0 .00 I lI A 10.'0
l-SOOl 79.'5 II I 11 .00
l-I000 2 205 .00 " .'B 4 .'5
lW PI 24 .00 n f,O 4 .7$
. ·lnA 42.00 UIlB $ .25
.-.OOA S2.00 1122 $ 1.00
.-I OOO A 27S .00 un 22 .00
.CX2 S0B Z,.SO 1t01 5 .2$
SO E P , I'.oo . n o 4 .75

IRANO NEW----FACTORV GUARANTEED
TOP BRAND POpul.. R nti. ,,,, T u D.
Ty pu. BRAND NEW 7~ DIf L,s l "
Fleto,y Bo~.d . FREE L IS T Au,labl. ­
l"cluOe . f u ll 10 " . 0 1 AI' Pow.. Tra".,._
10". "'i",mum 0.0., $25 .

TIM ;" t_II09."t H am all .." at ,.._ to CB
T....o met.. mobil_ 40 ....att . t poww_'
tr.n$isto r 2 N 6084 -S16 .00. l Ine., rf
I .a"sisto . s if! stock .

Eimac Tubes & Accessories In Stcxk
Write or phone (or typn not lis ted

T UBES- BOUGHT-SOLD ANO TRADED
Premium Pr ice. P. ld 1'0 ' EIMAC TUBES

30 WATT DUMMY LOAD
FOR QRP AND 2·METERS

NEW!

ONLY

S8.95

All Eagle producis carry a 10 day.
mone, bad (minus shipping) guar­
amee. Please add 51 per order lor ship­
ping.

ORDER TODAY FROM :

EAGLE ELECTRONICS
Box 426 A

Portage, MI .9011

LOCATED AT "71 • • MILHAM ROAD

CIRCLE 6 ()P'l READER SERVICE CARD

ONLY

S9.95

Now! A dummy load that's just the
right size for low power work. Rated
at 30 wans for 30 seconds. the Lytl­
load~ is perfect for Orp work,
g-meters or any application where
low power and small size are re­
quired. The Lytl-Loa(1$ has a range
10150 Mhz wilh SWR 01 1.4:1 at 150
Mhz and 1.1 :1 at 30 Mhz.

-MONITOR YOUR SIGNAL DIRECTLY
FROM THE COAX LINE

-5-2000 WAns PEP
-OUTPUT: .31.., ... RMS 1-10O WATTS
-INSERTION LOSS LESS THAN

•2db (3-30 Mhz.)
- USEFUL RANGE: .5 10 ISO Mhz.

Eliminate jerry-rigging when you need to
monitor your signal. The CoaxProbe"
will work on both frequency counters and
oscilloscopes (Of proper bandwidth) .
Just connecllhe probe into your coax line
and hook up your lest equipment.
Because of its low loss, you can leawe
It In while you operate!



INTERNATIONAL CRYSTALS & KITS /OSCILLATORS · RF MIXERS · RF AMPURER ' POWER AMPlJAER

•

BAX·1
BROADBAND AMP

Genera l purpose amplifier
whi ch may be used as a

tuned or untuned unit in RF
and audio appli cati on s. 20 Hz
to 150 MHz with 6 to 30 db
gain. Cat. No. 035107.

Specify when ordering,

$6.06 ea.

MXX-1 TRANSISTOR RF MIXER
A single tuned circuit intended

for signal conversion in the 30 to
170 MHz range. Harmonics of the OX
or OF·1 osc illato r are used for injec­

tion in the 60 to 179 MHz range. 3 to 20
MHz, Lo Kit , Cat. No. 035105. 20 to 170

MHz, Hi Kit, Cat. No. 035106.
SpecI fy when ordermg .

$5.80 ea.

Specifi cations
3 to 20 MHz - for use in OX OSC La
Specify when orderi ng $6.25 ea.
20 to 60 MHz - For use in OX OSC Hi
Specify when ord ering $6.25 ea.
3 to 20 MHz - For use in OF-1 L OSC
Specify when ordering $5.22 ea.
20 to 60 MHz - For use in OF-1 H OSC
Specify when ordering $5.22 ea.

031081

031300

031310

.02"k Cali bration Tolerance
EXPERIMENTER CRYSTALS
(He 6IU Holder)
Cat. No .
031 080

Resistor/ capacitor circuit provides
osc over a range of freq with

the desired crystal . 2 to 22 PAX.1 TRANSISTOR
MHz, OF·1 La, Cat . No. RF POWER AMP

035108.18 to 60
MHz, OF-1 H , A si ng le tuned output amplifie r

Cat. No. 035109. designed to follow the OX or OF-1
Specify when ordering. oscillator. Outputs up to 200 mw,
$448 ea. dependinQ .o n frequency and '101-

. taqe . Ampuue r can be amplitude
modulated 3 to 30 MHz, Cat. No.

035104. Specify when ordering.

$6 06 ea
SAX·1 TRANSISTOR RF AMP

A small sig na l ampli fier to drive
t he MXX-1 Mixer. Single

tuned input and link out­
put. 3 to 20 MHz, Lo Kit ,

Cat . No. 03512. 20
to 170 MHz, Hi Kit,

Cat. No. 035103.
Specify when ordering .

$5.80 ea.

OX OSCILLATOR

Crystal controlled transistor type. 3
to 20 MHz, ox-to. Cat. No. 035100.

20 to 60 MHz . OX-Hi, Cat.
No. 035101.

Specify when ordering

$5.22 ea.

OF-1 OSCILLATOR

Shipping and postage (inside U.S.. Canada and Mexico only)
will be prepaid by International. Prices quoted for U,S.,
Canada and Mexico orders only. Orders for shipment to other
countries will be quoted on request. Address orders to :

MIS Dept., P.O. Box 32497.
Oklahoma City. Oklahoma 73132

CIRCLE 27 ()f>I READER SERVICE CARD

INTERNATIONAL CRYSTAL MFG. CO., INC.
10 N or1h Lee I O I<!ahOn'la C Ity 0 1<1<1 73102

June, 1979 • CO • 47



John J. does it again! Here's a very useful piece
of test and evaluation equipment that you can build
over a weekend.

A Versatile Step
Attenuator

BY JOHN J. SCHULTZ", W4FA

•c/o CO Magazine

Rl R2-
Attenuation V Out Z Z

(DB) (1 Volt In) Equals Equals

1 .891 17.4 0.115
2 .794 8.72 .232
3 .707 5.84 .353
5 .562 3.57 .608
6 .5 3.01 .747
10 .316 1.92 1.42
15 .178 1.43 2.72
20 .1 1.22 4.95

Fig. 1 - Resistor calculation table for a
single section pi attenuator.

A relatively simple test instrument
that can be home-brewed and which
has a multitude of uses around a
shack is a step attenuator. It can be
used alone for a variety of interest ing
tests, particu larly on recei vers, or in
conjunction with other test In ­
st ruments for more general purpose
measurements. Best of all , perhaps,
is that it can be constructed inexpen­
sive ly. Although commercial at­
tenuatars can easily cost $60.00 and
up, a sati sfactory one for use up to
the v.n .t. range can be constructed
with all new components for under
$10.00. Sin ce there are no ad­
justments to make, building such an
attenuatar makes a nice project for
the newcomer.

Although a number of uses for a

z. AI

R2

Rl

Z... • ZOUT

step attenuator are described later
after the construction of the un it is
covered, here Is a sampling of the
uses to which it can be put:
1. Checking the relative sensitivity

of different receivers or pre­
amplifiers.

2. Checking the relative (or ab­
solute) noise level at different
operating locations.

3. Checking relative antenna gain
and tront-to-back ratio.

4. Providing a variety of accurate
voltages from one known level for
receiver alignment , scope calibra­
tion, meter calibration, etc.

5. Provide various accurate audio
measurements relating to gain,
compression levels, etc.
A step attenuator is a switched

series of resistors which provide
known, accurate reductions In the
level of an Input signal. One does not
have to be an expert on the dB scales
to appreciate that accurately known
reductions in a signal level are the
key to comparative measurements of
any sort . However, most step at ­
tenuators are marked in dB levels for
convenience since the dB values for
each- step of attenuation can be
directl y added to obtain the total at ­
tenuation.

The most convenient form of step
attenuator to build is one composed
of a number pi-type res istor networks.
A single basic pi section is shown in
f ig. 1. The calculat ion of the resistor
values comes from formulas which
can be found in standard handbooks.
Note, however, that the res istance
values can be calculated once one
decides on the impedance value at

which the attenuator will be used.
Equa l input and output impedances
are assumed. Usually, the impedance
value chosen is 50 ohms for normal
general purpose d . applications.
Since the "frequency response" of
the attenuator obviously extends
down to d.c., even an attenuator
designed around 50 ohms will work
fine with audio ci rcuits when properly
matched to them. However, If one
likes to do Quite a bit of audio ex­
perimenting a step attenuator based
on 500 ohm Impedances will probably
be more handy. It can be matched ln­
to a wide var iety of circuits using
commonly availab le trans istor audio
transformers having a 500 ohm wind­
ing on one side.

The basic pi attenuator of fig. 1 can
be built up into a series string of such
attenuators. Fig. 2 shows one such
string of seven attenuators. Four of
the sections have the same attenua­
tion (20 dB) while three sections have
different attenuation values. Each at­
tenuatar section can be switched in
or out of the circuit . The particular
combination of attenuation values
was chosen because it allows a great
combination of total attenuation
steps from 3 dB to a total of 99 dB. It
becomes virtually impossible for the
average home-brewer with common
materials, connectors, etc., to build a
calibrated attenuator with more than
100 dB attenuation becuase of
leakage. 100 dB does represent, for
instance, an input voltage of 1.0 volt
being dropped down to 10 microvolts.

Some amateurs have bu ilt step at ­
tenuators with a different grouping of
sections to correspond to " S" units.
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575655

background noise. Attenuation is
then switched out in whatever com­
binations are necessary so the noise
background j ust starts to rise. This
gives the ratio between the local, out­
side noise and the noise generated by
the receiver. For instance, if sett ing
the attenuator at 23 dB produces the
noise rise, the outside noise is 23 dB
greater then the receiver noise. If one
knew the actual noise figure of the
receiver being used, one could
calculate the absolute no ise level
(just add the attenuator setting in dB
and the noise figure of the receiver in
dB). But , even wi thout knowing the
receiver noise f igure, the relative
noise level at di fferent QTH's can be
checked using the same receiver. For
the 23 dB example given, if another
location needs only a 16 dB sett ing,
the second location is, of course, a
quieter one. This technique can be
helpful if a number of location s are
being considered for a repeater In­
stallation or field station inst allation .

Checking Relative
Sensitivity of Receivers
and Preamplifiers

This measurement is just an exten­
sion of the idea presented previously.
However, the outside noise is con-

545352S<

'"

0"'
500 500

~ ~

'''' '''' '''' ' ''' 68 39 ta

62 sa 62 ., <0O '50 300

.,[. 1- ~ ~ l l +•
20dB 20dB 20dB 20dB . OdB 6dB 3dB

Fig. 2 - Schematic diagram tor the complete seven-section step attenuator with a
range ot trom 3 dB to 99 dB.

and top of the inside enclosure are
soldered in place. The work is tedious
but not difficult and will result in a
well sh ielded enclosure.

If one has available an a.1.
generator and a suitable a .c .
voltmeter, the step attenuator can be
checked. The attenuator's input and
output should be term inated with a 50
ohm res istor. Then by using the
voltage outlin chart of fig . 1, one can
check that the output voltage falls
correctly for a given Input. Note that
the 20 dB steps checked individually
should reduce the output voltage to
1/10 of the input value and the 6 dB
step will halve the output voltage.

The applications for the step at­
tenuator are many and varied. The
following paragraphs cover some of
the most interest ing ones in detail.

Checking Noise Levels
at a QTH

The step attenuator Is connected
between the station antenna and a
receiver. The receiver Is tuned to a
quiet spot on the band of interest
With, if possible, a.p.c. and limiter
functions turned off. The step at ­
tenuator is set for maximum attenua­
t ion and the receiver gain contro ls are
set such that one comfortably hears

But , then one has to resolve which ap­
proximation to accept for an "S" unit
- the older Idea of 6 dB per un it or 5 dB
per unit as some amateurs now favor.
The resistor values shown in fig . 2 are
based on a 50 ohm Impedance
design. Also, they are the nearest
standard value resistor available to
match the exact values one can
calculate from the table In fig . 1. The
240 ohm resistors , for example, are
used when the calculations would in­
dicate a 247.5 ohm res istor. The error
introduced by this order of substitu­
tion is very low. 5% to lerance carbon
or carbon film resistors are sat isfac­
tory and these resistors can be ob­
tained for about 13 cents each. 1%
film type res istors can sometimes be
obtained at good pr ices from surplus
outlets. In any case, only regular car­
bon com posi tion or film t ype
resistors should be used. The wat­
tage rating of the resistors need be
only % watt for general test pur­
poses. However, If one wants to use
the step attenuator to accurately
reduce the power output of a QRP
transmitter down Into the milliwatt
regions, 2 watt resistors should be
used.

Besides proper resistors, the real
key to building a good step at ­
tenuator Is keeping lead lengths
short and shielding the unit properly.
Neither requirement need pose any
unusual difficulty. As shown in f ig .
3(A), the resistors should be wired
direct ly around the switch with which
they are assoc iated. Slide type swit­
ches or miniature toggle switches
can be used. The ultra-miniature slide
switches should be avoided, however,
since they are difficult to work with
for thi s application . An aluminum
snap-box enc losure (Bud CU-3015 or
Radio Shack 270-236) makes a
su itable enclosure. If one wants the
attenuator to be as accurate as possi­
ble, even to the upper v.h.f. range,
some further shielding measures are
necessary as shown in fig. 3(B). In
thi s case, an enclosure is con­
st ructed within an enclosure. The
previously mentioned outer enclosure
is used but each switch and its
resistors are enclosed in separate
shielded compartments made from
thin sheet copper or from pieces of
double sided p.c. board. The base
piece of copper or p.c. board on which
all the switches mount is firs t
mounted to the outer enclosure by
means of the mounting holes (toggle
switches) or screws (slide switches)
associated with the switches. The
resistors are soldered in place around
each swi tch. Then, the pre-cut
"walls" between switches are
soldered in place and the inter-switch
wiring done. Finall y, the side "walls"
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Digital Frequency Control*
••• a Kenwood innovation for maximum

HF operating enjoyment!
Kenwood ',. "fS.180S with OFC III an all50lId­
s ta le HF trencetver delJlgned for thE' OXer.
the eontu t oper..tor, and all other Amateurs
who e njoy the 160 through to-meter bands.
The following features preve, beyond doubt,
that ttl" TS-180S 't thf/' cI......I__ rig ..vailablel

• Digil,,1 Frequency Control (DFC). including
lour memcnes and manual scanning. Memo­
ries are usable in transmit and/or .«e ille
modes. Memory·shilt paddle switches allow
any of the memory frequencies 10 be tuned in
20·Hz steps up Of down. slow or fast. with
recall of the original srceed frequency. It's al­
most like having lour remote VFOsI

• An wlid-5lale _ including the final . Nodipping
or loading Just dial up the frequency. pee k
the dnve, and operllte'

• H,gh power ,200 W PEP/l60 W DC inpul on
160-15 meters, "nd 160 W PEP/140 W DC on
10 mehrrs (entire bllnd provided), Al:r.o covers
mere than 50 kHlllbovo:! and below each band
lMARS, WARC. etc.j, llnd receives WWV on
10 MHl_

• Improved dynllmil: rllngt'_
• Adllptllble 10 lllllhree proposed (WARC) bands..
•Si~ $y5toml with highly advanc:ed

PLL circuit, U$ing only o~ crystal with im·
proved slability and spurious characteristics.

• Built-in microprocessor·con lroll<1d large digital
display, Shows actual VFO frequ"ncy and dif·
te ren ce be tween VFO and "MI" memory
frequency. Blinking decimal points indicate
"out 01 band: Monoscate dial. too.

• IF shift ... Kenwood's famous passband luning
Ihal reduces QRM.

• Selectable wide and narrow CW bandwidth
on receive (SOO-Hl CW filter is Op(ionall_

• Automatic selection of upper and lower side­
band (SSB NORM/SSB REV switchl_

• Tunable noise blanker ladjustollble noise­
S<tmpling frequencyl_

• RF AGC ("RGC1. which ecnveres automati·
cally 10 prevenl overtoed from slrong. local
signals

• AGC (selectable fasl/slow/olfl.
• Dual RIT lVFO and memory/lill).
• Three oper;,hng modes .. ssa CWo and FSK.
• Improved RF speech processor
• Dual SSB filter (oplionall. with very steep

shape factor to reduce out-cf-pessbend noise
on receive and to improw operation of RF
speech processor on trensmrt.

• 13_8 VDC operation_
• Also available is the TS-I80S without

DFC, which still shows VFO frequency
and difference betweom VFO and "hold~

frequencies on the digilolll display,

• Full line of matching acces sories, including
PS·30 base-station power supply, S P·180 e x­
te rnal speaker with selectable audio filters,
VFO-180 remere VFO, AT- 180 antenna tuner/
SWR and power meier. DF·I80 digitalfrequomcy
contro]. YK-88 CW filter. end YK-88 SSB Itlter.

All of these advanced features can be yours .. .
and at an e ttracnve pnce! Visit your local Autho­
rized Kenwood Dealer and inquire about the ex­
citing T5-180S with DFC!

Still . ",.il.bl• •••
K.n_od·. TS-820S HF &r.n.c. i",. ,..



MODEL NO. TA-7625

Kenwood offers you a choice.
The TR-7600 lO-watt) or TR-7625 (25-watt) with

optional -76 Microprocessor Control Unit.
• Stop scan (With HOLD butto n).
• Scan for busy or o pen channel.
• Select repeater mode (simplex, transmit

frequency offset <±600 kHz or +1 MHz),
or o ne memory transmit frequency).

• Operates on 143.95 MHz Simplex
(MARSI

• Adaptable to a ll MARS frequencies.
• Display indicates frequency (even while

scanning) and functions (such as auto­
scan. lower scan frequency limit, upper
scan limit, and error, i.e. transmitting
out of band).

See the exciting 1R-7600, TR·7625
and RM·76 now at any Authorized

KENWOOD Dealer!

• Dual concentric knobs lor last, easy
selection 01any 2·meter frequency, in
100-kHz and 10 ·kHz steps.

• Full 4 ·MHz coverage (144 .0 00 ·14 7.995)
on 2·meters; 800 channe ls: 5·kHz o ffset
switch, and MHz se lector switch .. .for
desi red band (144. 145. 14 6, or 147 MHz).

• UNLOCK indicator ... an LED that
indicates transceiver protection when the
frequency selector switches are improperly
positioned or the PLL is not locked.

TA-7IDO AND TA~7625WITH AM-7S

• Store frequencies in siKmemories
(simplex/repeater).

• Scan all memory channels.
• Automatically scan up the band

in 5-kHz steps. Ef)
• Manually scan up or down in KENWOOD

5-kHz steps (or fast tune).
• Set lower and upper scan ... ptll"(${'//a ill IlMllf(llr rllJiip

frequency limits. TRIO·KENWOOD COMMUNICATIONS INC.
• Clear scan (for transmitting). 1111 WEST WA.LN UT I COMPTON CA 90220

TR·7600 a n d TR·7625 ..•o ne of them
is s ure to flt the needs of today's
Amateur Operator who's looking for
optimum versatility In a z -meter FM
transceiver. And, when either rig Is
c o m bined w:Ith the RM.76. a whole new
dimension unfolds In c ha n n el m emory
and sCillnnlng capa b ili ty. Here's what
yo u get :

TA~760D AND TA-7125 (ONLY)

• Memory channeL.with simplex or
repeater <±600 kHz transmitter offset)
o peration.

• Mode switch for operating simplex or for
switching the transmit frequency up or
down ... or for switching the transmitter to
the frequency you have stored in the
TR7600 or TR·76 2S's memory (while the
receiver remains on the frequency you've
selected].

• Digital frequency display (large. bright,
orange LEOs).



Sold er to chassis

IA) TOP VIEW OF BACK OF SWITCHES
Obtaining
Alignment/Calibration
Voltages

Two of the main problems when us­
ing inexpensive signal generators to
align or test a sensitive receiver are
that such generators do not have
cali brated output attenuators and
they are not sufficiently shielded. Fne
step attenuator will allow accurate
generator output voltages to be ob­
tained down to the microvolt range.
However, one must know the input
voltage to the attenuator by means of
some independent measurement
(meter, scope, etc .). Then by using a
standard dB graph or working from
the table of fig . 1, one can accurately

designs under steady signal condi­
tions. Front-to-back ratios are simply
checked in a similar manner by
rotating the antenna under test.

Checking Receiver S-Meters
Using some known signal source,

such as a signal generator or v.f.o.
output , with the step attenuatcr con­
nected between it and a receiver, one
can check the dB required for each
S-unit change on the receiver. There
is not much one can do about it if the
receiver's S-unit changes are erratic
but at least it will alert one to suitably
modify one's response when asked
for comparative on-the-air Seneter
reports!

Checking Receiver
Spurious Responses

Receivers can have many spurious
responses particularly at image and
l.t . frequencies. The step attenuator
allows a measurement of these
responses. Set a reference level us­
ing a signal generator and as much
attenuation as possible with the
receiver tuned to a normal operating
frequency. Then tune to the image fre­
quency (or reset the generator to the
Lt. frequency when measuring i.f.
response) and reduce the attenuation
until the reference S-meter reading is
obtained. The difference between the
attenuator settings Is the image of I.f.
rejection. This measurement is prob­
ably most useful when using an
antenna coupler or filter to reject
some unwanted signals, image or
otherwise. One can check the relative
improvement obtained In rejecting
undesired signals in the same man­
ner as checking image rejection.

Relative Antenna Gain and
Front·to·Back Ratio

The comparative gain of different
antennas and the trent-to-beck ratio
of antennas can be checked using the
step attenuator and a suitable receiver
with its a.g.c.flimiter switched off. A
reference signal level is set on the
receiver's S-meter using one trans­
mitting antenna. Then using the other
antenna, the degree to which attenua­
tion has to be switched in or out to
produce the same reference level
would indicate the relative gain of
one antenna over the other. The
reference level should not be set too
high to avoid overloading the
receiver. This measurement can be
done off-the-air if signal levels are not
fading but it is probably most useful
when comparing v.h.t. antenna

In fig . 4(C) another receiver which reo
quires an attenuator setting of 23 dB
will be more sensitive than the
receiver of either fig . 4(A) or 4(B).
Preamplifiers can be measured in the
same manner by substituting dlt­
ferent preamplifiers in front of the
same receiver. One can, in fact, check
if a preamplifier is really doing any
good at all by placing it before a
receiver and going through the test
described as though the receiver
alone were receiver #1 and the
preamplifier plus receiver were
receiver #2. Remember to look for the
rise in noise during the test and do
not be impressed by simply more
noise coming out of the receiver with
a preamplifier. This test assumes a
few things such as reasonably similar
shielding on the receivers used,
similar bandwidths, a 50 ohm system
and that outside noise remains
relatively constant over a short period
of time. Nonetheless, the measure­
ment is very useful for someone try­
ing to improve the sensitivity of a
receiving system without using
elaborate test equipment.

SolderSolder

'"

Top of outside metal enclosure

Copper or PC board

Resistor Resisto r

r " - ., ..... - _.~, ,
P1, , ,, 55 , S6 57

,, , RCA, c-- phono, , , ,, , , , iackL _ _ ..J L __ J

Jumper Resistor

sidered to be a constant noise source
or noise " generator" and the at­
tenuator as the output level control
for the " generator." If different pre­
amplifiers or receivers are checked
through the same antenna, the set ­
ting of the step attenuator will in­
dicate their relative sensitivity. For in­
stance, consider fig . 4(A) where a
receiver requires 20 dB of attenuation
for the previously described aTH
noise test. Now, if the receiver is
substituted by another one, Fig. 4(B),
and, to produce a noise rise, the at­
tenuator has to be set at 18 dB, the
second receiver is less sensitive. This
is because less attenuation (and
hence more outside noise) had to be
used to overcome the noise base in
the receiver and produce a noise rise.

Base
(see textl

Fig. 3 - For simplified construction.
seven switches are simp ly mounted in
line at the top of a suitable enclosure
(A). More elaborate sheilding scheme is
shown in (8J. as discussed in the text.
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a scope. Then the switch pole arm is
oriented to the 50 ohm termination
position and the attenuation de­
creased until a similar minimum
dtscernabte receiver signal or display
on an oscilloscope is obtained. The
difference in attenuator settings in­
dicates the degree of cross coupling
between switch contacts . The test
can be expanded, of course, to any
sort of multiple pole or multiple pest­
tlon switch. One will find quite a bit of
variation in the isolation between
switch contacts, especially at r.t. fre ·
quencies. A range of 20 db to 50 db or
more is common.

The attenuator can be used in the
antenna line to a receiver to prevent
receiver overload. Even the best of
the sene-state receiver designs stili
have their overload prob lems when
signal levels are very high. Often Just
a little bit of attenuat ion will clear up
some of th e "garbage" one hears
while sti ll allowing enough receiver
sensi tivity to carry on contacts. The
main use of the attenuator with a
transmi tter is to accurately reduce
the power output level for QAP
transmitters . If one has the transmit ·
ter set up for some known output
level - say 1 or 2 watts - one can ac­
curately reduce the output level down
to the milliwatt range. This approach
is usually far better than changing
supply voltages since the output tun­
ing is not affected assuming one
starts with a matched 50 ohm system.

To obtain meaningful results from
the foregoing applications for a step
attenuator requires varying degrees
of electronic knowledge. But, it can
be seen that there are applications
practically every amateur can ut ilize.
Still more applications for a step at­
tenuator will suggest themselves as
one becomes familiar with th is sim­
ple but versatile test instrument. :e

Receiver
NO.2

Receiver
NO. 1

such switches seldom provide any
real indication of their effectiveness.
Two of the main criteria in looking at
a switch are Insertion loss and cress­
coupling between switch circuits.
The use of a step attenuator cannot
help to evaluate the first quality since
one is usually dealing with very small
losses on the order of a fraction of a
dB. However, the step attenuator in
series with the output of a suitable
signal source (aud io generator, signal
generator or even QRP transmitter)
can certa inly help to evaluate the
degree of cross-eoupling between
switch positions.

Assuming a s.p.c.t. ewrtcn. connect
the pole arm to a suitable receiver (r.f.
range) or sensit ive scope (a.t. range).
The signal source Is connected to one
swi tch position and a 50 ohm resistor
to the other. Suitable shieldi ng up to
the switch contacts sho uld be used In
the case of an r.f. switch. The pole
arm is connected to the switch post ­
t ion havin g the signal so urce and the
attenuator switched to the maximum
attenuation which provides a discern­
able signal on a receiver or reading on

Antenna ---Ian~:!Ol I-- _
(AI SETTING: 20<18

Antenna ---Ian~~tor1--
------'

181 SETT ING: 180:18

Antenrla ---Im;::tor1- -1 R~;er I
l e I SETTING : 23<18

Fig. 4 - Which receiver is the most sen­
sitive? The use of a step atlenuator
without any other test equipment can
provide a good relative indication, as

discussed in the text.

calculate the output voltage obtained
for various step attenuator settings.
Usually, however, the poor shielding
of inexpensive generators will con­
fuse matters when working in the
microvolt range. Of course, there are
all sorts of steps that can be taken to
improve generator shielding but that
is a subject in itself. If inadequate
generator shielding is suspected, try
wrapping the whole generator tightly
in aluminum foil. If this cures the prob­
lem, the direction in which one must
make some improvements Is obvious.

Oscilloscope and meter calibrators
of the professional variety are expen­
sive instruments. But, one can make
a calibrator suitable for hobby work
using the step atteunuator and one
voltage source which has been ac­
curately measured. The source could
be an audio generator output, fila­
ment transformer or even o.c. source.
A 1 volt source, for Instance, will pro­
vide a variety of calibration points
down to the millivolt level. Remember
that the step attenuator is designed
for 50 ohms In/out. If the voltage
source and unit being calibrated do
not provide this termination, suitable
resistors should be used to simulate
such a termination.

Checking Amplifier Gain
When constructing various a.t. or

r.f . circuits it is often desirable to
measure stage gain. Using a signal
source and the step attenuator, set
the attenuator to about the estimated
stage gain and adjust the signal
so urce level to obtain a reference out­
put reading from the stage under test.
Then bypass the stage and decrease
the attenuator settings unti l the same
reference output reading is obtained.
The stage gain Is, of course, the dif­
ference between the attenuator set­
tings. The various impedances involved
must be correctly matched. This
method may seem awkward com­
pared to some others but it depends
on the test equipment one has
available and how really good such
test equipment is at the a.t . or r.f . Ire­
quencles involved.

Checking A.F. or R.F.
Switches

It is often surprising to find that
simple relays or switches, be they
rotary, slide or toggle types, can pro­
vide excellent performance at inex­
pensive prices even up to the v.h.f.
ranges. The physical appearances of

I
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Here are plans for a neat ttl-bender.

The LPQ Mk-Y
A Low Profile Quad For 10, 15 and 20 Meters

BY JOH N P. TYSKEWICZ·, W1HXU

The LP quad antenna works and ot­
fers an improved version of it' s 3
bander, as described in the December
1976 issue of CO.

In any mechanicall y shortened
antenna, loading must be inserted to
achieve correct operation. The Mk IV
relied upon center loading coils, the
equivalent of base loading a quarter
wave radiat or. A loading coil, in the
high current part of any antenna is
easy 10 install , tunes up nicely, but
radiates poorly. Moving the loading
gimmick towards the high voltage
portion is better; when capacit y end­
loading takes over, optimum signal is
attained.

In this latest model, the 20 meter
section gains the most and the 10-15
meter loops have been extended to
one wavelength . A glance at fig. 1,
shows the 10 meter element; prac­
tically an exact coev of a standard

*77 W. Euclid St., Hartford CT 06112

•
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quad. The 15 meter section, takes on
the aspect of a LP, while " 20" is a 100
per cent LPQ. The short stubs on 15,
allows its sloping wire to be centered
between the 10 and 20 meter band
wires.

To simplify resonating a loop, a bit
of center loading was retained and
upgraded to a tuning-coil status. In
the driven element, these coils appear
as mere " bumps on a log."

The most interesting experimental
work was to contrive a simple and et­
tecttve "capacity-leader" for 20
meters, presenting minimal wind and
icing surface and capable of shifting
the loop's fundamental resonant fre·
quency from 19 MHz to 14.2 MHz.
After trying several rather nay-wire ar­
rangements, the scheme chosen can
be easily understood from the draw­
ings and photo. Connected at the
loop's corner is a vertical stiff wire;
also a length of 300 ohm TV twin lead,
which runs along the inner side of the
horizontal spreader.

Construction
Material on hand or readil y

available will determine order of con­
struction . Fig. 1 shows the layout and
dimensions of the driven and ref lec­
tor element; also close up detail per­
taining to the 20 meter " capacity­
loader."

The bamboo pole spreaders are
prepared by reinforcing the tips with
wood-dowel inserts, approximately 75
mm (3 in.) long and epoxy cement.
With a coarse flat file, remove the
sharp flashing growth at each bam­
boo joint. Using paper masking tape,
19 mm (JA in) wide, spiral wrap the
pole, making an overlap of 6.5 mm (V..
in.) or more.

Before applying a non-metau!c
base paint, set the masking tape by
exposing it to the flame of a propane
torch. While warm, mold the tape by
hand firmly to the spreader and
especially around the bamboo joint
area. At the plexiglass insulator
places, wrap 5 turns of PVC tape over
an area 26 mm (1 in.) wide and at the
spider-clamp locations, wrap friction
tape. Install the vertical bamboo
spreader with the smaller and rein­
forced end, bottom side. Select the
stronger looking one for the driven
element.

Insulators
Each vertical spreader requires two

phenolic or plexiglass connector
blocks as shown in fig. 2. The part is
fastened to the outer side of spreader
with one M3.5 (6-32) screw and band­
ed at two places with NO.16 galvaniz­
ed iron wire. The wire-hole spacing
dimension 15 to be 80 per cent of the
bamboo diameter, at that point. Wrap
two layers of friction tape around the
bamboo, insert pre-termed wire
through the holes, draw up firmly with



pliers and lock with a twisted joint.
Most of the labeled ga lvanized iron

wire is only flash plated. Therefore it
should be tinned with solder or
coated with a si licone or front wheel
bearing car grease.

The tubular Plexiglass insu lators,
f ig. 2, are titted to the spreader, by fH ·
ing a flat spot in the insu lator. The
cut-out radius is slight ly less than the
spreader dimension. Drilling the long
concentric hole should be done in a
lathe, using a soap-water cutti ng
lubrican t.

The 10 meter insulators will be at ­
tached to the inner side of the beam
and the 15 meter set, on the outer
side. Two pieces of pre-coated iron
wire are used in a criss-cress manner
per insu lator. As per fig. 2, form one
wi re diagonall y around the insulator
and spreader, pull up at the free ends
with pliers and start a twi st joint. Slip
the other coated wire halfway and
under the twi st joint, then form the
other connection at opposite side.
Alternate between twist joints in a
fi nal tw ist ing operation, while check­
ing for correct alignment of the in­
sulator. The trick is to apply max­
imum squeeze before reaching the
wi re's yield poin t. Cut off excess wire,
leaving twi sted stubs 7 mm (5f16 in .)
long. The 20 meter ceramic, egg or
st rain type insulators are attached

closely to the spreader via a drilled
hole, 6.5 mm (114 in,) from the reinforc­
ed end of the spreader.

Antenna Wire
Rigging starts with the 10 meter

sect ion, c hecking for horizontal and
verti cal spreader alignment, before in­
stalling the 15 and 20 meter wires,
Use NO.14 enameled or bare copper
wi re; the heavy plast ic covered wire
has a different propagation velocity
factor.

Capacity-Loader
See fig. 1. This consists of three

major pieces per unit. One No,12 Cop­
perweld wire. 152 em (60 in ,) long . One
No.14 wi re jumper, 30 cm (12 ln.) long
and a piece of 300 ohm TV twin lead,
130 cm (51 in.) long. The twi n lead used
has a thin and solid polyethylene web.

The straight piece of Copperweld is
skewered through the insulator holes,
disp lacing them to the inner side of
the beam. If the correct size of in­
sulated " spaghetti" is unavailabl e, a
wrapping of PVC tape will be ada­
quate. The jumper wire is hooked over
the upper antenna wire, extended and
wrapped one turn around the vertical
Copperweld wire and carried over to
the lower wires. Strip off 25 mm (1 in .)
from one end of twin lead, twi st the

wires together and solder them to the
middle of the jumper wire. The twin
lead is taped to the inner side of the
spreader at f ive or more places.

The vertical Copperweld wire is
given some rig idity by adding a var­
nished wooden st ick, 7 mm (5116 in.)
square by 76 cm (30 in.) long. Lay it
along the inner side of the wire, and
bind together with li ght guage wire at
the Copperweld and ju mper wire
soldered joint. Start here and spiral
wrap with paper masking tape; then
finish the outer end with another wire
binding to keep the tape from unravel­
ing.

Tuning Coils
These, as requ ired for the driven

and reflector elements, are made with
NO.14 copper wire. The wire table, see
fig. 1, ind icates the correct overall
length of wire used in making the air
wound coi ls. Wi nd the 10 and 15
meter set on a 12.7 mm (112 in.)
diameter rod, using a very coarse
pitch. Form hooks at the lead ends,
and f it the coil into place by altering
it's pitch and diameter. The 15 meter
coil extends across the center of the
connector block, while the 10 and 20
meter coil s, are off the inner and
outer edges of the block. The 20
meter coil s will be wound on a 19 mm

6tcm 76an
124'" 130'"

lS.3cm 25.2cm
16'" ItO")

:
=""...~N~O~. :'4 wire iumper30 cm long (12" )

Oriven 46 an
element 118'"

Refleo::tor 43 cm
2 coil$ req'd. I1r ,

TUN ING COI L WIRE l ENGTH

BAND 10 15 20

Wood st iffener
lsee text )

-5

"3

No. t2
"copperwe!d"

wife 1
76 =
130'"

~1
76 cm
(30")

J
NOTES,

° 1. Connector block 1_ f ig. 21
°2. PleX H;J I_ insulators 1_ fig. 2)
°3. Wood stiffener
°4 . Ceramic insulators
°S. 300n twin lead wire, t30cm (5 ''' ) long
°6. Insulator sleeve (see text)

8amboo spreaders
(3 required)

3.66m (t2') long

Feedpoint

210cm- - --- ret- - - - -"-__1-

+::::::H:j :==='

Tuning coils
.::(see text)

t83 cm
\72")

t83 cm
( 72" )

Fig. 1 - Construction of the " i-band driven element. See the text for construction
of the reflector.
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(314 in.) diameter form. The driven ele­
ment uses one set of coils and the
reflector requires coils across the up­
per and lower connector blocks.

Since the basic wire element are
identical, the reflector coil induc­
tance is much larger than the driven
element coil leading. I suppose one
should extend the reflector 10 and 15
meter loops and use more capacity
leading in the 20 meter section for
maximum gain. This would put the
cap on what we started out to do.

Driven Element
This will be fed by a single RGI8 co­

axial cable. The antenna wires on
each side of the lower connector
block, are connected in parallel with a
wire jumper and to a modified SQ.239
coax fitting. A photo of my installa­
t ion shows the coax making a direct
drop; actually it is attached a short
distance above the connector block
and makes a 180 degree loop, with the
PL·259 fitting headed downward. To
protect the underside of the SQ.239
fitting from water and dirt accumuta­
tlon over the narrow insulated gap, a
drtp-sklrt, see fig. 2, made from a
short section of brass tUbing or rolled
up sheet is soldered on; also the
necessary wire leads to join the
jumper wire connection.

Spider and related hardware,

although finally covered, will prob­
ably be the starting point of your LP
Quad. I used the same parts left over
from the MK IV that were made to fit a
51 mm (2 In.) 00 aluminum boom.

A cheaper and more common boom
material Is steel electrical mettanc
tubing or EMT, 25.5 mm (1 in.) size.
Fig. 3 shows all of the parts required
and construction details. The angle
iron can be a lighter gauge, if
available. The Iron pipe stubs may re­
quire some file work for a smooth fit
to the EMT. An additional part to the
original spreader clamp assembly is a
curved sheet metal piece that bridges
the open gap and improves clamp
tightness.

Feeding And Adjustment
The driven element is fed directly

by one RG/8 coaxial line; a balun is
not required to equalize current
distribution to both sides of antenna.
The electrical path between the Inner
conductor and the outer sheath is via
a loss copper wire circuit. A half wave
dipole behaves quite differently. As to
r.f.line radlatJon,lf there is any, it Is at
a sub QRP level.

My antenna sections were peaked
at 14.15, 21 .15 and 28.4 MHz to cover
the c.w. and lower end of the phone
band. Tune-up for c.w. or phone bands
only; this will improve perform-

ance. This can be done by altering the
length of coil wire. In addition, the 20
meter element capacity-loader can be
trimmed. A difference of 25.5 mm (1
in.) in the linear dimension ot one twin
lead will shift the frequency aprcx­
imately 16 kHz. The same change to
one vertical Copperweld wire will
move the frequency aproximately 18
kHz.

In actual practice, any capacity
trimming should be equally divided,
however the upper and lower pair of
reflector coils can be different; the
coil with the greater Inductance
should be at the top, to favor the
driven element.

A transrnatch or tuner must be us­
ed, in view of the simple feed and tri­
ple impedance. Initial testing should
be done at low power to determine if
antenna Is performing as per " great
expectat ions." The S .W.f. meter
readings will be affected by the
length of coax cable, since it's part of
the tuning system. Optimum tune-up
requires a simple 'ield strength meter
hookup to obtain relative power gain
and trent-to-beck data. To complete
our basic Instrumentation, an anten­
na noise bridge can be very useful.

Conclusion
At the moment. I can see one more

addition that will enhance the overall

" PLEXIGLASS"IN$U LATOR

Twist joint

/ Rear twist joinl

S0239

5 turns of pvc tape
wou...:l to 26 mm 11'" width

No. lBtU.S. std) galvanized iron wi re
2 pes per in$Ulator

75mm
(3")

FIllt spot

62mm
(2'12'"

"[ =r

Fig. 2 - This parts detail shows the insulators, the fastener, the connector
block and the modified So-239 connector.
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-1f--'--o
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c"' ~'
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/ 6.S mm lli4··1 • Scm /2·'1 long-M.S. 4 req'd.

3mm f"··!llngle iron
2.5 K 2.5 K SO.6cm

11 " 1 • 20") long
(2 req'd}

NOTE :

CL K Spreader clamp location.

CL

CL

performance. Operation on the 10
meter band has frequently spread
above 29 MHz; therefore to extend the
antenna bandwidth, another set of
loops can be connected in parallel
with the present ones. I suggest in­
stalling the other set of Plexiglass ln­
sutators along the horizontal
spreaders at 190 cm (75 in.). Try it. See
what happens. Let us know.

CL

I

l
A

CL

~ \,
~

I

A-A

11.3cm
14 1,, '"

L Il....f-JJ _~2S.3,m
t.- (10"1 --- ---1

Fig. 3 · The spider spreader clamp and
boom construction.
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a monthly feature by

BILL WELSH, W6DDB

Novice
"How to" for the newcomer to Amateur radio

Code Part I of III
I have worked with many prospective
amateurs during the past 30 years and
I have noticed that most newcomers
seriously doubt their ability to master
the code well enough to pass FCC
licensing examinations and to use it
to hold two-way radio contacts on the
air. Despite this predominant early
fear, I do not recall any student who
was unable to learn the code. licens­
ing course students sometimes tell
me that they have no desire to use
code on the air and that they will
never touch a key after they pass the
FCC code test requirements related
to the licenses being sought. I have
noticed that some of the people who
express the greatest initial dislike for
code turn out to be extremely good
code operators who predominantly
operate by code.

2814 Empire Ave., Burbank CA 91520

This is Eric Jessen (KABAKYj of
Cleveland, Ohio. Eric worked 35
states in his first few months on the
air with his Heath H W·16 Transceiver,
Heath HG-10B VFO, and Hustler
4-BTV Antenna. Eric is a student at
Case Western Reserve University. His
shack Is 35 yards from a freeway in­
terchange, 70 yards from railroad and
rapid transit lines, and 200 yards from
the gJldepa th of airplanes ap­
proaching Hopkins Airport. Despite
all the Interference, this 18 year old

amateur does a fine job on the air,
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ceee Ad~antages

Code provided the Initial method of
radio communications and it con­
tinues to be popular because it is ex­
tremely effective. The transmitting
and receiving equ ipment required to
conduct two-way radio contacts are
relatively simple, low cost , and easy
to operate.

Code transmissions are normally
very narrow which means that many
stations can simultaneously conduct
different contacts using very little fre­
quency spectrum. Simply stated, the
width of the transmitted code signal
is about five times the code speed
sending rate. Consequently, a code
transmission at 20 words per minute
(w.p.m.l would be about 100 hertz
wide. To better understand just how
significant this narrow bandwidth is,
simply compare It to a typical sing le
sideband (SSB) signal o f about 2700
hertz or a typical amplitude modula­
tion (AM) signal of about 6000 hertz
width. The Indicated relationship is as
significant as the preceding fi gures
show. You can hold 25 to 60 (or more)
two-way code contacts in the fr equen­
cy spectrum used by Just one SSB or
AM voice contact. The extremely nar­
row bandwidth characteristic of code
signals does more than allow several
stations to crowd Into smaller band
segments. The narrow code emission
allows receivers to be operated at
their maximum selectivity capabil­
ities, which means that just a small
segment of frequency has to be
listened to by both operators involved
in each contact. Atmospherics
(natural radio noise), local electrical
impulse noise, and other noise is
spread out fairl y evenly over large fre­
quency segments. Much of this noise
can effectively be elim inated by using
a narrow receiver selectivity which
just allow 80 to 300 hertz of spect rum
to be processed thru the receiver.
Simply stated, when you use high
selectivity with a receiver that in­
cludes a code (cw te legraphy) fitter,
you do not hear noi se or interference
unless it is withi n the very narrow fre­
quency spect rum where you are
listeni ng.

The narrow code emission has
another natural advantage that
results in better communications ef­
fectiveness with code than with any
other mode of emission . The
transmitted code signal is packed in­
to a narrow (20 to 300 hertz) output
signal , providing an extremely potent
transmission that can be received at
distances and under adverse condi­
tions where SSB and AM signals
would not be heard.

There are other advantages to code
when compared to SSB, AM, NBVM
(narrow band voice modulation), Any
(radioteletype), FM (frequency
modulation), NBFM (narrow band fre­
quency modulation), ATV (amateur
television), or SSTV (slow scan televi­
sion) emissions but not all code ad­
vantages are easy to describe. There
is pride of accomplishment in having
mastered the code and developed the
capability to hold solid two-way con ­
tacts with other proficient code
operators encountered on the
amateur bands. There is a greatly
reduced possibility of being bothered
by other stations breaking in on you r
contacts; code operato rs tend to wait
unt il a contact is f in ished rather than
to make roundtables (3, or more
operators) out o f contacts. If you
become involved in handling
messages, you will learn that there is
less possibility of error when traffic is
handled by code than when it is
routed by voice.

What Code Is
There are different types of code

emissions. In the crowded high fre­
quency range (3 - 30 megahertz), only
A t code emissions are allowed. An Alii
emission is simply a wave being
t ransmitted with no variations of
amplitude, frequency, or phase. There
is no intelligence on the A0 emission,
it Is simply a continuous wave (cw).
When an A0 (cw) em ission Is tu rned
on and off In a known seq uence, as
when code Is being transmitted, it
becomes A1, which is also known as
interrupted cw (icw), cw telegraphy, or
code. As previously explained, such



code signals are extremely narrow
and they prov ide extremely efficient
long dist ance communication
capabili ty.

Another code system is modulated
code which is designated as A2. The
advantage of A2 over A1 is that 11 can
be received using any recei ver that
can be tu rned to the transm ission fre­
quency, whereas a communication
receiver is needed to receiver A1. A1
reception requires a beat frequency
oscillator (BFO) stage to develop an
audible beat (difference) frequency
that can be heard by the operator. The
A2 signal is modulated by a su itable
lone (often 400 to 1000 hertz) and th at
tone will be heard each time a dit or
dah is transmitted, with no BFO reo
qulred. The obvious disadvantage to
an A2 signal is that it is much wider
than an A1 signal. The wider mew
signals are not permitted in the
crowded h.f. amateur bands (80 thru
10 meters), but they are allowed on
the v.h.t. (very high frequency, 30 - 300
MHz) and u.h. t. (ult ra high freq uency
(300 3000 MHz) bands. Some
amateurs produce mew emissions by
simply keying a code practice
oscillator and positioning their
microphone where it picks the code
to modulate the transmitter output
wave.

Although code con tac ts are
generally conducted at the low end of
each amaleur band, they are legal
everywhere on all amateur bands.
Naturally, one is not allowed to
transmit code in band segments not
included in one 's operating
privileges. However, you are allowed
to make code transmissions
throughout the amateur spectrum you
are authorized to use for any pu rpose.

If other members of your family nor­
mally use the area where your station
is set up, it may be very difficult to
operate in a voice mode since your
microphone could pick up their
voices, noise, or commerical radio
and TV broadcasts. Conditions which
make voice operation impossible will
not stop you from operating code.

Word Count System
Each letter of the alphabet has a

single unit count. Each numeral,
punctuation mark, and work sign (ex­
cept K) has a two unit count. Each five
units are counted as a word. The code
speed rate is easy to calculate. Just
count the total number of units sent
or received in one minute and divide
that total by five. As an example, if 25
letters were sent in one minute, the
code speed was 5 words per minute.
Check a few code practice runs and
you will quickly become familiar with
determining exact code speed rates
in words per minute.

Code Tests
Basic Information. When a vol unteer
examiner conducts a code test, both
receiving and sending test s are ad­
ministered. When taking a code test
at an FCC off ice, on ly the code receiv­
in g t est i s adm in istered . The
vo lunteer examine r conducts the
receiving test fi rst since an applicant
is much more li kely to flunk the
receiving test than the sending test.
Naturally, the sending test is only ad­
ministered If the applicant suc­
cessfully passes the sending test.

There are two types of code receiv­
ing test s. One type involves a five
minute code test run in which the ap­
plicant must correctly copy one
mi nute's material w it hout error; th is
is the long established one minute
out of five minutes code requirement.
The other type of code receiving test
again involves a five minute code test
run; however, in this case, the appli·
cant is asked ten questions about the
text helshe copied and must correct ly
answer at least eight of the questions
10 pass the test.

Novice Code Test. This receiving and
sending test is normally conducted
by an amateur holding a General (or
higher) class license. No numerals,
punctuation marks, or work signs can
be included in the receiving test; it
must be fo rward readi ng ptai n
language text. Since the Novice code
speed test is at 5 w.p.m., 125 letters
are sent during the 5 minute long
receiving test. If the applicant correct­
ly copies any 25 consecutive letters
during this test, helshe has passed
the f irst part of the code test. The test
copy does not have to show proper
spacing between words nor do all let ­
ters in words have to be correctly
grouped together. A passing run can
start and end in the middle of words.
Since only 125 letters are included in
the entire Novice code receiving test,
it is impractical for the volunteer ex­
aminer to develop a reasonable com­
prehension test; it would involve one
question based on each 2.5 words
sent in the test. The Novice sending
test is again at the rate of 5 w.p.m.;
however all numerals and letters, plus
certain punctuation marks and work
signs, are Included in the sending
teet. The specific symbols which can
be included in amateur code tests are
detailed later in this article. If the ap­
plicant sends one minute (or more) of
forward reading plain language text
during a five minute run at 5 (or more)
w.p.m., he/she has passed the Novice
sending test. The Technician code
test requirement is also 5 w.p.m., but
Technician examinations are now nor­
mally conducted only at FCC offices
where no code sending test is per ­
formed.

Other Code Tests. The code speed reo
quirement for General and Advanced
licenses is 13 w.p.m. and it is 20
w.p.m. for Ext ra class license ap­
plicants. Since all of these license ex­
ami nations are usually conducted at
FCC offices, no sending tests are In­
val ved . I was not surprised when th e
FCC stopped conducting sending
test s since my own experience In­
dicated that less than one out of each
one thousand applicants failed a send­
ing test after passing a receiving test
at the same speed. By eliminating the
code sending test and adopting the
code receiving comprehension test,
the FCC has made it possible for peo­
ple with no code proficiency to con­
duct code tests, possibly clearing the
way to have amateur and commercial
operator's licensing examinations
held at all civil service examination
offices.

Summary
This conc ludes the fi rst portion of

this three part article on code. Each
part contains information that is
useful by itself but the entire article
should be read to derive maximum
benefit.

Andy Chang (KA6AXV) advises that
the Mean Teen Net meets at 0030 UTC
Monday through Friday on 7103 kHz.
The net control station is N6AWU and
speeds range between 5 and 20
w.p.m.

The latest revision of the Amateur
Radio Service rules and regulations is
available at $1.40 per copy from the
Superintendent of Documents,
Government Printing Office,
Washington, D. C. 20402. The revised
part 97 can be ordered as stock
number 004-000-00357-8.

Novices are urged to submit good
blac k-and -wbl t e pictures of
themselves at their operating posi­
tions. If your photograph is printed in
a future Novice column, you will
receive a one year subscription (or
renewal) to CO. A brief description of
operati ng activities and some per­
sonal background Information are
needed with your picture.

Some of the stations I've recentry
worked on the novice bands are:

KA1BBD Patricia @ Shrewsbury,
Mass., KA2CMC Greg @ Mattydale,
New York, KA3AUE Beverly @
Friend ly, Maryland, KA4ANG Frank
@ Gainsvi lle, Flo r ida, WB5lVl
Richard @ Cleveland, Texas,
KA6EAS John @ Citrus Heights,
Calif ., KA7AHC Ronald @ Glen­
dive, Montana, WD8JUB Brian @
Bellefontaine, Ohio, WD9CYW Helen
@ Menasha, Wisconsin, KA0ABO
Andras @ Andover, Minnesota.

73, Bil l, W6DDB
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W6VIO's SSTV Pictures of
JUPITER and its MOONS go

around the World
BY DR. NORMAL L CHALFIN" . K6PGX

Dick Piety, K6SVP was the " Honcho" for the W6VIO Voyager I Jupiter Fly-By
commemorative operation. Here he is describing one of the 10 (one of the moons
of Jupiter) images that had just been transmitted via SSTV on 20 meters. The dark

bar is synch scan with photo exposure which uses a focal p lane shutter.

Thank s to Norm and the enthusiastic
group at JPL we have been plea sed to
bring you some of the most exciting
photos and up to date information
possible on OUf space missions. I am
happy to report that we will be
publishing on a regular basis more
material from Norm and the gang at
JPL. The technology of space and the
future of amateur radio are closely
l inked, not only in theoretical terms
but on a humanistic level thaI can be
appreciated even today.

·K2EEK

A mid a sIring of new discoveries
about Jupiter and its Moons the
Amateur Radio Club of the Jet Propul­
sion Laboratory in Pasadena, CA,
through it s club station W6VIO, com­
memorated the Voyager I flight
around the Planet Jupiter and at least
four of it s moons by making coniacts
on c.w., s.s.b., f.m. /SSTV with a grand
total o f about 1500 amateurs. Many
JPL ARC members participated.

The operat ion was organized by
Dick Piety, K6SVP, who is wen-known
lor his stow-scan TV activity by
amateurs around the world. It began
on the F irst of March 1979 and con­
tinued through March 11th. The par­
ticipants worked through their lunch
periods, after work and on week-ends
during the commemorative period to
make contacts on the various bands.
A commemorative a SL is being sent
to all who con tac ted V6VIO du ring the
operation , and forward an SASE to
the JPL Club ".

Some of the anecdota l experiences
during the 12 days 01 the com­
memorative are indicat ive of the ex-

•JPL Amateur Radio Club W6VI 4800
Oak Grove Dr., Pasadena, CA 91103
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W6 VIO
W6VIO 's CO SSTV Card as viewed on

the SSTV Monitor. (K6PGX Photo)

treme interest generated. On the
twenty-meter Slow Scan TV operation
John Young, WD5JHP, in Wi chita
Falls, Texas reported that he was
recording all of the pilctures being
transmitted to show to his class of 14
vear-oros at the S.H. Rider High

Stan arokl, N2YO, and Roy Neal,
K6DUE, go over a point in the log al

W6Y/O.

School. Dave Ingram, K4TWJ, 01 Bir ­
mingham Alabama sent a telegram to
W6VIO indicating that he was record ­
ing images and sending them to the
local press as fast as he could copy
them. A station in France hearing
W6VIQ called friends both in France



Mars and returned those remarkable
pictures of its surface. Durin that
commemorative event many places in
the world not otherwise served by
other press services were able to
pub lish pictures of the Mart ian sur­
face becau se of the JPL Amateur
Radio Club's tran smissions.

For the Voyager I Commemorative
the JPL club station has been com­
pletely revamped which should be evi­
dent from the pictures accompanying
th is story . It was a touch-and-go
situation. The rigs were still being
laid in the trail er which houses the
club stat ion when the operat ion
began.

For those who were not able to get
in on the March Voyager I Com­
memorative from W6VIO, there will be
another in July during the close en­
counter of Voyager II with Jupiter.
The W6VIO operations during that
period wit l beg in July 6th and con­
ti nue through July 15, 1979.

Jim Lumsden, WA6MYJ puts out a
Voyager image on SSTV of the plan
for camera pointing which led to the
discovery of the ring around Jupiter's
equa tor. This was part of the W6VIO
commemorative activity for the Fly­
By of Jupiter and four of its moons by
Voyager I. (Photo by Dr. Norm Chalfin,

K6PGX)

N6NO
WA6KPW
AE6S
(An Explorer
Scout, will get
call later)
W6ABW
WA6MYJ
N6WU
K6PGX

Merv Mac Medan
Jim Longthorn e
Bob Gosl ine
Rich Sotkelle

George Morris
Jim Lumsden
Mike Griffin
Norm Chalfin

K6SVP
WA6LWD
N6M P
W6TUZ
K6GPK

the operations atParticipants in
W6VIO include:

Dick Piety,
John Repar
Stan Sander
Ron Zenone
Warren Apel

During the N6V opera tion from J PL in
1976 Stan a rokl. teft N2YQ (then he
was K6YYQ) demonstrated his stow
scan TV operation to NBC 's Science
repo rter Roy Neal, K6DUE and the
retiring direc tor of the Je t propulsion
Lab Dr. William H. Pickering (Ex

Z2BLj

and in Germany to make contacts
with the JPL Station.

Of course the incent ive was
enhanced because of th e antic ipated
OSL card which will have a close up
view of the great Red Spot on Jupiter
and other images obtained by the
NA$AlJPL spaceprobe.
Many of those receiving the W6VI0
signals recalled the event in 1976.
when, under the spec ial call N6V,
JPL's amateur enthusiasts racked up
a to tal of more than 10,000 contacts
when Viking 's landers setdown on
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BY RICHARD A. COWAN, WA2LRO
PUBLISHER, CO MAGAZINE

There' s been a lot written in the ham
press recently on the pros and cons of
buying gear by mail order as opposed to
locally through a regular retailer. The
basic attraction of the mail-order sys­
tem is price. And there's something to
be said for getting something as cheaply
as possible .

But with any product-and even
more especially with amateur equip­
ment-there has to be a bigger consider­
ation than pr ice alone . There' s service
to consider. There's also maintenance
and repair s. What 's the diffe rence? Well,
let's consider the term service to mean
the actual optimum effective usage of
your station. Your dealer, who in 99
cases out of 100 is also a fellow ama­
teur, provides a se rvice by helping you
plan your station for future needs as
well as present ones. He's the re to
advise you what radio or antenna

John Klewer, AA6Q. Service Engineer for Ham Radio Outlet 's Anaheim branch at
his service lab position shown checking out an in warranty service problem.

One ofNew England's oldest distnbuton, Hatry Electronics. Shown above are some
of the product lines that they stock and their equipmen t demonstrational position.
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system is best for your location, the size
of your shack, the types of operation
you're planning. He's there to provide
parts, accessories, and any of a thousand
little items that you'll need to make
hamming more pleasurable.

By maintenance and repair we mean
the keeping of your equipment in good
working order. Sure , there 's always a
chance that your new transceiver will
blow a final. But while you're waiting
to get it fixed, your local dealer will
probably lend you a replacement rig
to keep you on the air. He'll also be of
great assistance in getting your pet radio
fixed as quickly and as permanently as
is humanly possible . The rig might have
to go back to the factory; more than
likely your local dealer will handle the
repairs for you himself.

And there's an intangible service that



every local dealer provides that you
simply can't put a value on. That's the
opportunity for you to just look at new
gear on the market and play with the
knobs. Half the fun of buying is check­
ing ou t all the products on the market
and comparing feat ures . Sure, the maga­
zine ads give you a lot of info, but
there's nothing like a personal inspec­
tion at the local sto re to get the adrena­
lin flowing. I've bought a lot of gear by
both systems over the years ; I can assure
you that carrying the brown box out
of the store and into the car is a lot
more fun than watching it be delivered
by the UPS man .

So these pages are a tribute to the
unsung hero of ham radio, the local
dealer. The guy who listens to all your
problems, answers your questions, and

A portion of Communications Center 's warehouse inventory showing all of the
"Goodies" for immediate delivery.

Alan, KlinG of CW
Electronic Sales Co.
located in Denver, CO
is shown here demon­
strating the features
of this new radio to a

local customer.

guides you to better hamming . He's
the guy who smiles, even though it
hurts, when you walk in the door to
have a rig fixed that you bought
through the mail to save a ten dollar
bill. He's the guy who'll come over to
the house late some evening when the
rig just doesn't seem to be working
quite right. He's the guy who makes
ham radio a lot more fun .

Here are a few photos of some of
the better dealers around the country.
As you can see, the layouts are a bit
different, and so are the service benches.
But on the whole , all these shops have
one thing in common. They're the back­
bone of amateur radio . They want your
business . And they deserve it. Bany Electronics, a pioneer in serving the needs of the Radio A mateur. Shown here

are some ofthe staff with Mrs. "Kitty " Gensler, WA 2BAP. _.
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a monthly feature by

ADRIAN WEISS, KBEEG

The art of very low power operating

1978 Milliwatt Field Day Trophy Results

(Scoring: aso's (1 pt. ea.) X Pwr. Mult. (1 watt X5, 5 watts X4),
X Battery Power Mull. (1.5) + 150 portable setup)

oso's-
C.WJSSB Power Mult. Battery Mult. Total

1. WA41ARJ4 44210 X4 X 2802
2. W0AAJ0 385/32 X4 X 2652
3. W2RUI/2 90/148 X4 X 1578
4. K6TG/6 97/101 X4 X 1338
5. AA2U1m 58171 X4 X 774
6. WD4EBR/4 1110 X4 X 216
7. WA7ZYO/7 4/2 X4 X 186

One of our "regulars," K6TG (Ben
Saylor, Box 2314, Modesto, CA 95351)
provides the fo ll owing rundown:
"Just back from a pleasant ORPp
Field Day-nice wx and no bugs ex­
cept the ants that tried to chew up my
nylon guy lines and me. Used trees
and bushes for anchors for my 40 ft.
pole (see photo) this time, but found it
much harder to put up than when I
drive four stakes into the ground and
can figure the right length for the
guys. The Century 21 works well on
battery, but the two sidebands, with
one of them wrong, is worrisome in
contest type operating. The power
level is easy to adjust with my
separate volt and ampere meters. The
FT-7 is really great on SSB even when
turned down to less than half its
capability, but the dial , while good at
night, was nearly invisible in the
bright daylight . I worked 198 OSO's in
55 sections, plus KG4, ZL, KH and KL.
I trust that you had an enjoyable FD,
and hope you will keep the Mit/iwatt
Field Day Trophy goi ng !"

K0TO(ex-1W0I YP), Tod Olson, 292
Heather Lane, Long Lake, MN 55356,
operating W0AA with W0BE, writes:
"Here are the results for 1978. A few
aso's down from 1974 (439 vs 417),
but the ARRL power multiplier of 5
drives my OST score up to 4000
points. My current ORPp associate,
W0BE, and I have already begun to
plan for next year. This year the
Argonaut worked well , but we felt the

ORPp and take his chances against
the "pros" that really proves that
ORPp is effective! That a ordinary,
"non-contester" manages to grind
out 72 OSO's during FD with a one
watt rig and a limited antenna is the
real proof that ORPp is effective and
enjoyable. So, one more year! Let's
have everyone send t- his results
whether he scores in the 2000's or
200's! Let 's hear what the fellows had
to say about their FD efforts .

Winners of the 1978 Milliwatt Fie ld
Day Trophy, WA41AR (I.) and WA4GOJ
(r.) standing in front of the operating
position in their camper trailer that
served as the "shack ", The Argonaut
509, which mustered 2 watts output
and KrSA keyer provided a simple but
very effective station. Antennas in­
cluded a Vee on 80 meters, an In­
verted L on 40, and a 3 element
tribander for 20·15-10 meters. Great

job, fellas!

1978 Milliwatt Field Day Trophy
Results

Well gang, results for the 1978
Milliwatt Field Day Trophy are finally
in and my reaction is a mixture of
disappointment and excitement. In
the February, 1978 column, I threat­
ened to discontinue the award unless
at least 15 entries were received .
Alas, only 7 turned up in my mailbox.
This puzzles me, since the 1B listing
in the OST results shows at least 65
entries! I keep trying to figure out why
only 7 end up entering our sidekick
competi t ion- perhaps poor publicity,
perhaps lack of respect for the award,
whatever. Disappointment. But, our
entries are exciting ones and do show
that ORPp can accomplish amazing
things, even in the midst of one of the
biggest contest frays known to
mankind! And that, I guess, is the pur­
pose of the Milliwatt Field Day
Trophy - to recognize achievement in
ORPp, so its purpose is being fulfill­
ed. Sure would be nice if a lot more
guys sent in their results to support
ORPp via the award and this col umn,
which is about the only place that
ORPp gains official recognition in the
amateur world.

At any rate , in last year 's story, we
tossed out a challenge for someone
to better N2AA's performance of
3890S0's at 1 watt and score of 2790
pts. which had bettered the previous
high score of W01YP by a slim margin
of 6 points! Well , it's been done, but
by a very slim margin again! WA41AR I ~:""::':":--=---=---=- :":':::':""::::':"-''':':-:::'__-'-- ---j
racked up a total of 442 OSO's for a r
grand score of 2802, just 12 points
higher than N2AA's 1977 perfor­
mance! Amazing that these top
scorers push the upper limit JUSI a lit­
tie higher each year! The top edges
up a few points at a time as efforts In­
crease each year. But I'm dtsap­
pointed that fellows at the other end
of the score range don 't send in their
stories and results also, because it is
the little guy who is out there com­
peting because he loves to operate

83 Suburban Estates, Vermillion.
SO 57069
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TTL compalible connections lor direct hook-up to the
Flesher TU-170, also adaptable to other terminal
units .

• RTTY Regenerative
Speed Converter
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K40CE
WA8ABP
W7DRA
WA5WYO
W01YP
WB80SM
K6TG
N2AA
WA41AR

Milliwatt Field Day Trophy Winners
oso's SCORE

220/1470
137/1175.5
551562.5
79/742.5

439/2784
220/1470
128/918
389/2790
442/2802

1970
1971
1972
1973
1974
1975
1976
1977
1978

gift from a fellow ham. Since TenTec
is next door, I had no trouble getting
new finals and repair work for the rig .
Now it works fine and I'm hooked on
QAPp. I don 't expect to win but I do
want you to know that QRPp is alive
in the TenTec area."

WA7ZYO, David Rogers, 238 10th
St., St. Maries, ID 83861, wr ites:
" Things went downhi ll after the fi rst
hour or two - poor planning . Next
year we will know better. Hope you
keep the contest going. I have
operated several FD's, but this was
the first on ORPp-it's a whole new
ballgame! Will give it another shot
next year."

And finally, AA2U, Randy Rand, 8
McDermott Pass, Danville, NJ 07834,
writes: " I worked FD on a return tr ip
from West Chester, PA, to Danville,
NJ in a 1975 Chevelle station wagon.

WE SUPPLY THE
MATERIALS

YOU HAVE THE

FUN
Tell us what you need

Ask us about our custom
antenna packages

6061·T6 DRAWN
ALUMINUM TUBING

AIRCRAFT" GRADE
PLATED HARDWARE

HIGH" STRENGTH
FIBERGLASS SPREADERS

STAINLESS" STEEL

ELEMENT CLAMPS

CALL OR WRITE FOR FREE
INFORMATION

need lor an antenna that wil l do bet­
ter to the west. Next year we will be
trying the standard sloping dipole
and also a loop of some sort for 40 &
20 meters. Again this year we used
my HQ-215 lor receiving and the
Argonaut to r transmitting . I have a
battery powered memory keyer so
operati ng was a real pleasure. Al so,
we buil t a very sophist icated antenna
switching, receiver muting circu it to
give operating conditions almost as
good as the home station. Next year, I
think we will use a homebrew
transmitter to avoid some ot the
Argonaut·to·receiver problems that
we met. " Paul A. Clinton, WD4EBR,
617 Broad Ave, Setvlervlt!e, TN 37862,
writes: " I wish to enter your 1978
Milliwatt FD contest. Enclosed is a
copy of my log and info on the rig .
This was my fi rst FD. I had to work
Saturday, so I cou ld not get started
thai day. I tried the contest Sunday.
left home at 0945Z and arrived at the
site 1001Z. Set up the antenna-a
dipole at about 20 ft. between two
pine trees-by 1040Z and called my
first station at 1155Z. I drank tea and
smoked cigars and had a great time
until it got so hot in my car that I call­
ed it quits. I only made 11 contacts,
but had a great time! I've been a
Novice since April , 1977. The rig is a

PI.... ..net .11 r.Hler Inq uiries direc t ly
CIRClE 19 ON READER SERVICE CARD



Quick! Which is better, a kilowatt input or five hundred
watts output? For the surprising answer read Ade
Weiss' two-part article.

R.F. Output Power
Measurements

Part I
Input Y5. Output Power

BY ADRIAN WEISS' , K8EEGIWeRSP

o ne o f t h e m o st baffl ing
phenomen a found in an otherw ise
state-of-the-art situat ion in amateur
radio is the apparent mystery su rroun­
ding the rather simple matter of r.f.
power measurements. Somewhere
along the line, someone convinced
radio amateurs in general that the
measurements of r.f. output power
was a sort of witchcraft or mystical
enterpri se reserved for the init iates of
some secret, Hewlett -Packard-based
laboratory sect, and otherwi se
beyond the capabi l ities of mere mor­
tals. Or, perhaps, the greatest hoax of
modern science has been secretly
perpetuated in the enthronement of
INPUT POWER as the ultimate stan­
dard for determining performance of
electronic gear in the amateur realm.
The FCC, of course, has been an
eit he r will ing or unwitting co­
conspirator in th is hoax, supporting
the sacred cow of INPUT POWER by
regu lating amateur service according
to its standards, while all o ther radio
services are regulated in terms of the
mystical OUTPUT POWER standard.
Whatever the historical explan ation
of this cu rrent phenomenon, the hoax
must be exposed so that the masses
of amateurs may be freed from the
bonds of ignorance and regain aright
their lawful inheritance to the truth!
That is, to the truth as regards the per­
formance of their transmitting gear.

The INPUT POWER Hoax
Exposed

That the amount of power that a
transmitter can deliver to the ether via

·83 Suburban Estates, Vermiffion SO
57069
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an antenna is the most important con ­
cern in the communications situation
is reflected in the fact that the Ft.:(;
refulates all other radio services in
terms of effective radiated power and ,
in relevant cases, directionality. In
terms of predicting the performance
of a si gnal, it is the erp, or power
which is actuall y radiated from the
combined transm itter-antenna
system, that must be known in order
to determine the coverage of the
signal in terms of distance and direc­
tion . In cal culating and predicting
communications expectations over a
given path , a complex array of factors,
including erp , atmospheric absorp­
tion , f requency, incidence of wave
reflection, ground losses, geograph­
ical distance, MUF, and others, must
be considered and evaluated.
Ultimately , these factors attenuate
the erp passing through the
ionospheric med ium, and in order to
determine how much of a si gnal is left
after propagation, the erp must be
known.

Now, the measurement of effective
radiated power is a complicated task
beyond the capablutles of most
amateurs. However, it is possible to
arrive at a reasonabl y accurate
est imation of erp if the actual output
power of the transmitter can be deter­
mined. Then the loss components of
the remainder of the transmitting
system can be measured, such as
teeoune loss and antenna gain, and
the erp calculated . That em figure can
then be plugged into the propagation
path prediction formul a, and an
estimation of performance made.

However, an input power figure
does not provide meaning ful data for
such calculations because the rete-

l ionsh ip between input power and
output power is very ambiguous and
varies in almost all specif ic cases. In
fact , there is no way of calcu lating
output power, given the input power.
It ultimately must be measured em­
piricall y. A rather unscient ific prac­
tice has been followed due to th is am­
biguous input 'IS o utput power rela­
tionship, namely, applying the " rule
of thumb" assumpt ion that output
will be about 50% of the input power.
Anyone who has empirically measured
input vs output powers in a number of
transmitters can attest to the total
undependability of thi s " rule of
thumb," and indeed, attest to the
great variat ion in the input-output
ratio that can be observed in actual
units. This writer has measured rat ios
ranging from about 9% to about 72% 1
The implication is that , given a certain
input power, the output power can be
just about anything between zero and
one hundred percent -with a little ex­
aggerat ion of limits, o f course! But
the point is that this is not too much
of an exaggeration. Furthermore, one
cannot assume that iden tical units
will exhibit identical input vs output
rat ios, as I w ill note below. In short ,
input power provides no meaningfu l
data with respect to path pred ict ions
based upon erp .

Now, few amateurs ever sit down
and calculate the amount of power
that is needed to produce a readable
signal at station XX0XX over a path of
4752 miles of 21 MHz at a given time
of day during a specific point in a
sunspot cycle, etc. However, all
amateurs confront this question
every time they reach for the key or
mike to call a station . And often ­
times, someone is surprised because



of a wide di fference in signal reports
exchanged. Fo r example, K2ZZ, run­
ning 5 watts r.t . output to a th ree ele­
ment yagi with a gain o f 5.1 dB
receives a solid 569 from W6YY who
is runn ing 180 watts input to a two
element yagi wi th a gain of 3.1 dB, but
only receives a 599 in return . We
assume a hypothetical accuracy of
RST reports here. Now, just looking at
the two stations, it seems th at W6YY
should get a much better report than
he gives K2ZZ, since he's running 180
watt s input compared to 5 watts out­
put. Even if K2ZZ's rig is 50% effi­
c ient, and is running 10 watt s input ,
W6YY should get a much better report
because he's running 10 times as
much power. The catch obviously is
that W6YY's 180 watt s input does not
tell us what power he is deliver ing to
the antenna. Now, suppose his trans­
mitter exhibits a typical 42% et flc len­
cy (output powerlinput power ratio), in
which case his output is onl y 75.6
watt s. If we then figure in the respec­
tive antenna gains, K2ZZ's erp is
about 15.82 watt s, wh ile W6YY's is
about 150.8 watts. So th e power rat io
is about 9.5:1 , or about 8 dB. Now ,
assumi ng that an S-unit is a 6 dB step,
W6YY's 599 repor t is jus t abou t right !
Bet your bottom dollar, though, that
W6YY will s it there and scratch his
head in disbelief , amazed at what a
few watts can do . II he approached
the si tuation by basing his expects­
t ions on the o utput power from his
180 watt rig rather than the input
power, he'd realize he was getting Ihe
performance to be expected. Similar­
Iy, emphasis upon output power
would save a 101 of money and
headaches among the ORO boys who
fret because there is li tt le not iceable
differences in signal report s when
they " kick in the big bu rner" kW linear
which amp li fies 160 watts output
Irom their " barefoot " rig to a whop­
ping 510 watts output to the antenna.
A simple knowledge o f output power
and power ratios would save etot of
guys atot of kilobucks once they
realized that $950 cash on the counter
will net them about one S-unit gain in
signal st rength. Can't real ly "clear the
fr equenc y " with t h at k i nd o f
f irepower.

Input Power Unreliable As
Index 01 Circuit Perlor­
mance

The second major area of concern
in which input power provides
nebulous informant ion is wi th regard
to the internal performance of a given
transmitter circuit ir respective of its
effectiveness over a communications
path. In fact, with regard to measuring
internal performan ce, input power
can be downright deceptive. H ticlen-

cy is the key factor here. In one con­
text , eff ic iency can be defined as the
ratio between input and output power.
Restated in more appropriate terms,
efficiency is the capabi lity of a tube
or transi stor device to transform d.c.
input power to r.f . output power, or , it
measures a given component's loss
factor when placed in a c ircuit which
generates r.t . power. In the most
general terms, input power is useless
as an index of circuit performance
becau se it provides information only
about the d.c. dimension , and the
basic purpose of th e circuit is in the
a.c. or r.t . dimen sion. As not ed earlier,
the relationship between input and
output power is ambiguous and dif­
ferent in nearly every case. Lei us
consider the reasons for this ambigui ­
ty .

First off, there are inherent varia­
tions in both tubes and transi stors
wit h regard to the actual effi c iency of
each device. Production quali ty con­
trol is good, but permits fa irly signifi·
cant variat ions from device to device.
It is for thi s reason that manufac­
turers rank devices according to
reli abilit y and tightness of quality
control , with space projects and other
s uch cruc i al pro jec ts recei vi ng
highest grade devices, the mil it ary
next , and so on down the li ne until
mere mortal rad io amateurs get what
is left. Manufactu rers recognize this
variation by indicating on specifica­
tion sheets a spread from " minimum"
through " typical" to " maximum" per­
formance 10 be ex pected of a given
device. The resu lt is that devices from
a given production group may exhibi t
markedly d i f fe rent perfo rm an ce .
Anyone who has substi tuted several
examples of the same transi stor type
in a single circuit can attest to the
variat ion in performance that is ac­
tuall y found in practice .

Now, in addition , trans istors and
tube s ex hi b i t f req uen c y co n­
sciousness, usually becoming less
effci ent as frequency increases. The
gain factor, or beta, of a transistor
decreases with increase in frequency,
with the upper frequency limit where
the gain is 1 or unity designated lr.
Manufacturers include in spec sheets
graphs indicating the gain of a device
across a porti on of the spectrum,
given specifi c drive powers. The gain
of a speci f ic device can be generally
est imated by divid ing the lr by the tre­
quency of operation. What is clear
from these charts is that , assuming a
given drive power, a given device will
produce less output at 28 MHz than at
3.5 MHz. However, the input power.
established by the c.c. dimension of
the ci rcuit , will not show a similar
decrease. Furthermore, the internal
structure o f trans ist ors include
capaci tive and inductive components

.-
that exhibit reactance vs frequency
variations and affect the performance
of the device across the spect rum.

When the r.t. generating device is
considered in terms of its operation
in a ci rcuit, several other factors enter
into the input power unreli abili ty pic­
ture, in regard to both the d.c. and the
a.c. dimension of circu it operation.
For example, when r.f. drive power is
applied to a final amplifier operating
in Class C, which is the typical case,
that dr ive power is not "lost " or
di s sipat ed in the base-emitter
resi stive component of the transistor ,
but a percen tage of it is fed through
to the r.t . output from the stage. Now,
th i s feedt hrough power is not
reflect ed in the d.c. input at all. Of
course, i t won 't be a significant
am ount o f power that is fed
through- at best 1 dB or so-but it
becomes part of the numerous gains
and losses which are occuring in a
complex circuit.

But even the d .c. components in a
ci rcuit can inf luence per formance in
such a way as to make input power
decept ive as a standard. Consider, for
example, how an r.I . choke in th e B +
lead of the f inal stage collector has
such an et tect . Assume that th e final
transistor draws 200 mA at 12 v.d.c.
for an input o f 2.4 watts, and that the
d . choke is a frequently used J.W.
Miller 100 ,..H eXhibiting a resistance
of about 3.0 ohms. Ohm's Law tells us
that the choke wi ll produce a voltage
drop of about 0.6 V and dissipate
about 120 mW in the process, wit h the
resu lt t hat the ac t ua l power
dissipated in the transistor is 2.4 ..12
w = 2.28 W. Now , th is represents on­
Iy 5% of the total power. But this is
just one part. Suppose that th e circuit
incl udes a 2.7 ohm resi stor for emitter
degenerat ion and stability purposes.
That 's another 108 mW and we're up
to about 9.5% total input power that
is lost. II represents d.c. input not
available for transformation to r.t .
power output. Then, the efficiencies
of all components at th e r.f. frequency
o f operation can be taken into ac­
count , and the loss figure rises even
more. Now, if the actual transi stor
used in the ci rcuit shows a 39% eff i­
c iency lactor, or the ci rcui t itself is
high ly ineff ic ient as in the case of a
single-s tage crystal osc illator, the
overall eff ic iency rat io of the un it
becomes rather dismal, starti ng out
with the device's 39% , subtract ing
the 9.5% for just two part s, and aft er
f iguring in the remaining losses, it is
easy to see how an overall efficiency
of 1().20% can result. What does this
mean in terms of our discussion? If
the input to the final stage is 2.4 watts
as per the above example, the r.t . out­
put from the unit will be from 24().480
rnilliwat ts. In reference to the lower
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figu re, the power ratio exhibits a 10
dB difference!

Practical Cases

Variations in efficiency which can
be discerned through attention to out­
put power can be important both in
regard to the communications situa­
tion and in regard to the internal per­
formance of a transmitter. In regard to
the latter category, lor example, a
dropoff of 18% in the efficiency of a
commerical transmitter will probably
not affect the effectiveness of the
unit in communications, that is, the
power ratio variation will not be of
such magnitude that it will affect con­
tacts . But it can be an important in­
dication that the unit is malfunction­
ing in some area of importance that
will produce interference in the form
of splatter or spurious radiations. The
drop In efficiency is the warning
signal in this case .

Similarly, variations Irom one unit
to the next of the same type can alert
one to possible circuit problems. 1
have been fascinated over the years
with letters and comments from
readers which report significant varia­
tions in r.I . output powers from units
such as the HW-8 and Argonaut . One
recent tetter noted that the measured
r.f. output from his HW-8 unit on 21
MHz was only 0.6 watts, 50% below
the 1.2 watts r.f . output I reported
from my unit in a review of the
transceiver. This represents a 3 dB
difference, quite significant in ORPp
and OX work. Likewise, my reported
figures for the Argonaut drew com­
ments similar to the above, but not
quite of the same magnitude of dif­
ference. However, when returned and
peaked for the c.w. portions of the
bands, myoid 505 did produce r.f. out­
put about 3 dB greater than available
with the factory alignment! When we
consider variations in units which are
identical copies of a circuit published
In a magazine, variations are
sometimes even greater than 3dB. So,
the point should be clear: One can
measure the actua' performance of a
circuit or unit only if he includes r.f.
output in the calculations.

Another area where the use ot the
input power standard is senseless is
in regard to ORPp awards and power
multiplier limits in contests such as
the OSO parties sponsored by the
ORP ARC I and the ARRL FO. What
achievment is actually indicated by
the use of the input power standard
as a basis of comparison? Consider
the ORP ARC I's KMIW, or "1000
miles per watt," award. Suppose the
KMIW award specifies that K0XXX
worked a distance of 800 miles wh ile
running 300 mW input , for a KMIW of
2666 miles per watt . But , K0XXX's
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single stage crystal osc illator rig ex­
hibi ts an efficiency 01 only 18%
(typical for this type of ci rcui t) and th e
actual r.f. output was around 54
milliwatts. If we measure the achieve­
ment in terms of 54 mW r.f. output,
his KMIW is 1481 4 miles per watt.
Ouite a di fferent achievement! Fur­
ther , what if W2XXX worked the same
distance with the same input power,
except that he was using a three
stage transmitter whose linal ex­
hibited a 67% efficiency, producing
an output of 201 milliwatls. Based
upon the input standard, the achieve­
ment is exactly the same-2666
KMIW. But based upon the output
standard, his KMIW is only 3980 vs
K0XXX's 14814! Now, which figure is
more indicative of the achievement
that the KMIW award is supposed to
recognize? Obviously. Clearly, the in­
put power standard masks achieve­
ment and provides false comparative
conclusions. The similar rationale
can be applied to the power multiplier
as measured by input power in con­
tests. W2XXX and K0XXX are in the
same power mu ltiplier class based
upon input power, but W2XXX actual­
ly has about a 5.7 dB advan­
tage-that's a whole S-unit! We're
talking about matching a 155 pounder
against a 210 pounder-some f ight. It
appears that on ly The Milliwatt's
coveted DXCC ORPp and DXCC ORPp
and OXCC Mi1liwatt awards use cut­
put power as a standard and provide
an equal comparison, and more
recently, CO's adopted of a ORPp
sec tion into the OX contests uses the
output power standard. Hopefull y, the
rest of the amateur wo rld will drag
itself into the twentieth centu ry and
foll ow suit. The following excerpt
f rom The Milliwatt (April, 1970) will
add some food for thought regarding
the importance of th e few dB that may
be lost through ineff iciency and the
like.

Weak Signal Reception at
Threshold Levels- Yardley
Beers, WIIJF

In a previous artic le, W0BE
observes that if one replaces a high
powered signal source with a ORPp
source, the comparative strength of
the received signals seem to
decrease more than one expects Irom
the change in power ratio . W0BE has
attributed this to greater losses:
when one builds a ORPp transmitter,
he is likely to use more lossy cern­
ponenets than when he is building a
ORO rig . There is considerable truth
in his observation, but I wish to point
out that there is another more tun ­
damental but subtle reason which
may explain some of the effects

which he describes.
When QRPp signals are received,

olten the si gnal-to-noise rat io is tow.
Under these conditions, a receiver,
which is linear according to conven ­
tional reasoning, can for all practical
purposes become a non-linear device,
and the noise can suppress the
signal. A simpli fied explanation is as
follows. We first observe the noise,
then we observe the signal-plus-noise
and look for a difference, and this dif ·
terence is less than the output which
the signal would produce in the
absence of noise. For example, sup­
pose that the noise produces a detec­
tor output of one volt, and further,
suppose that the signal , in the
absence of the noise, would also pro­
duce an output of one volt. Then.
because there is a random phase reta­
ttonshfp between signal and noise,
the signal-plus-noise output cor­
responds to the sum of their powers ,
and not to the sum of their voltages.
And. therefore, the actual detector
output due to signal-plus-noise is the
square root of two volts (1 .41) rather
than two votts . The difference bet ­
ween the signal-plus-noise output is
then only 0.41 volt which we
recognize as readable signal , and the
signal has in effect been " suppress­
ed" in the ratio of 1:0.41 or about 4 dB
by the presence of the noise. As the
signal is increased however, the et ­
tectrve signal output increases a) by
the di rect increase in signal power
and b) by a reduct ion of the suppres­
sion ratio. Thus, the receiver is in ef ·
fect a non-Hnear device at the
threshold level. It can be demonstrated
mathematically that near the signal·
to-noise threshold an otherwise linear
rece iver becomes a square-taw
device. Hence, because rece ivers
operate in a non-li near manner near
their thresholds, it is important to
eliminate every bit of loss in the
transmitting system.

What a Difference a dB
Makes

W0J F's note makes clear that ,
when in a low signal-to-noise ratio
situation, a dB or two will make a
significant difference. An extra 2 dB
can bring a signal up to the readable
level at the receiving end of the path.
ORPp operators often encounter such
situations and realize that just a little
more power output would turn a very
difficult and parti ally success lui at­
tempt at contact into a successful
contact.

In the next installment of the this
art ic le, we'H continue with a descrip­
tion of the construction and applica­
tion of three output power measure­
ment instruments-a wattmeter, an
r.t . probe, and an in-line wattmeter.gl



CALL TOLL FREE

% 228-4097
CommunicationsCenter

443 N 48th Street
Lincoln, Nebraska 68504

In Nebraska Call (402)466-8402

%-800-634-6227
CommunicationsCenter

West
1072 N. Rancho Drive

Las Vegas , Nevada 89106
In Nevada Call ( 702)647-3 114

BAfo:AIIl£R ICARD I

~~

/
MOSLEY CL-36

239.9 5
189.95

209.95
32.95
52.95
32.95
52.95

82.95
13.50
26.50
57.95

189.95
249.95
169.95
279.95
129.95
74.95

Special

$ 209.95
1.69.95
189.95
129.95
239.95

57.00
84.95

CUSHCRAFT
ATB-34

232.50
310.65
206.50
335.25
151.85
92.25

274.95
219.95

99.95
15.50
30.00
67.55

259.95
36.95
59.95
39.95
59.95

Regular

$296.95
219.95
229.95
144.50
299.95
67.00
97.00
14.95
16.95
24.95
31.95

CUSHCRAFT
4 ete . 10, 15, 20 Mtr. beam
2 Mtr. Ringo Ranger
2 Mtr . Twist
10 ele. Twist 2 Mtr .
20 ete . Twist 2 Mtr .

MOSLEY
3 ele. 10, 15. 20Mtr . beam
6 ere. 10, 15, 20 MtT . beam
3 ere. 10 , 15. 20 MtT . beam
eere. 10. t S. 20 Mtr. beam
3 ele. 10, 15. 20 Mtr. beam
40 MtT. add on

Yaesu - Kenwood - Drake - ICOM- De ntron ­
Ten ·Tec - Swan -Tempo - Midland - E.T.O .- Wilson

Classic 33
Class ic 36
TA-33
TA-36
TA·33 Jr ,
TA·40KR

ATB-34
ARX -2
A147 ·20T
A144-10T
A144·20T

HY·GAIN
TH6-DXX Super Thunderbird
TH3-MK3 3 ete. 10, 15. 20 MtT. beam
Hy-Quad 2 ere. Quad 10. 15. 20 Mtr.
T H3-Jr. 3 ele. 10, 15, 20 Mtr. beam
18 HT Hv-Tower 10-80 Mtr. Vert ical
14AVQlWB 10-40 Mtr. Trap Vertical
18AVTIWB 10-80 MtT. Trap Vertical
203 3 ele. 2 Mtr . beam
205 5 ele. 2 MtT . beam
208 8ele. 2 MtT. beam
214 14 ere. 2 Mtr. beam

4BTV
RM·75
RM·75s
G6-144-A

HUSTLER
10-40 Mtr . Trap Vertical
75 Meter Resonator
75 Meter Super Resonator
6 d b. 2 Mtr . Base Col inear

WILSON
System One 5ele . 10, 15,20 Mtr. beam
System Two 4 ete . tu, 15, 20 Mtr. beam

COE ROTORS
Ham III $1 25.00 ~
T 2X Tail Twister $225.00 RINGO

RANGER 4BTV

We c:arry all major brandsof ham radios
A T DISCOUNT PRICES

1SHT
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a regular feature by

THEODORE J .COHEN N4XX

dateline•••
Washington, D.C.
The ins and outs of the Washington scene

Amateurs working lor Navy and
Marine Corps must report
contacts with communist
countries

In the January 26. 1979 issue of hr
Report, it was noted that Amateurs
working for the Navy (and the Marine
Corps). who contact Russian Amateurs
or Amateurs in other Communist
countries. must report such contacts
to the Naval Investigative Service. The
requirement to report such contacts is
imposed by OPNAV Instruction
5510.1F.

Your Washington correspondent
has obtained a copy of the pertinent
sections of OPNAV Inst r ucti o n
5510. 1F; reproduced below are those
paragraphs which are app licable to
Navy and Marine Corps personnel (ac­
t ive and reserve) and to c ivilian
employees 0 1 t hese services who are
Radio Amateurs:

Paragraph 3·104 Counterintelligence
Briefings

1. All personnel, whether they have
access to classified information or
not, shall be alerted to the nature of
hos tile mtethqence opera tions and
the requirement to report suspected
hostile intelligence contacts ... A
counterintelligence briefing shall be
given annually 10 Instruc t personnel
to report promptly any of the Ionow­
109 types of information:

a .. . .
•
•
•e. Attempts by persons living in

commurnst countries to obtain tn­
formation otmtetnqence value Irom
personnel by correspondence (in­
CIUdlOg " Pen Pal" correspondence).
questionnaires. " ham" radio acttvr­
tv. naval cachets (requests to ser­
vice postal covers). or other forms 01
communications.

-8603 Conover Place, Alexandria. VA
223Cf1.
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Paragraph 4-202 Contacts with
Citizens of Communist Controlled

Countries
1. Any form of contact. intentional
or otherwise. with any citizen 01 a
communist controlled country shall
be reported to the Naval tnvesttqa­
ttve Service. The term " contac t"
means any form of encounter,
association, or communication with
any citizen of a communist cont ron­
eo country. including contacts in
person or by radio, telephone or let­
ter, or other forms of cornmumca­
non for social, o fficial. private or
any other reason. Also included as
reportable contacts are visi ts to any
embassy. consulate, trade or press
off ice, or o ther o fficial establish­
men t of a communist cont ro lled
country, for any reason.

2....

3. Contacts and other associations
with citizens o f communist con trou­
ed countries are not , in themselves,
wrong, against regulations or il­
legal. Such con tac ts or assocta­
lions must. however, be reported to
the Naval Investigative Service im­
mediately after they occur so the
Naval Invest igat ive Service can
establish. to the extent necessary,
all pertment facts 10 protect the
Department 01 the Navy from
hostile intelligence activities. When
contacts occur routinely or with
great frequency, the Naval ln­
vesnqattve Service will advise the
individual as to any future reporting
requirements.
The spirit and Intent 01 OPNAV In­

st ruction 55 10.1 F is to identify
unusual or suspicious behavior; that
is. to identity "questionable contacts"
with personnel in communist coun­
tries. As such, Navy and Manne Corps

personnel should be aware of the
counterintelligence responsibilities 01
the Naval Investigative Service, and to
whom they should report suspicious
contacts.

Finally. it should be noted that the
other military services are qutded by
Similar directives, and each has its
own report ing requirements. In addi·
tton. civilians who are not employees
01 the Department 01 Defense should
report any suspicious contacts of an
intelligence nature to the Federal
Bureau of fnvesnqanon.

CCIR Study Group BE begins
preparation of papers

Mr. John J. (Jack) Kell eher (W4ZG),
Convenor o f CCIR St udy Group 8E in
the United States . recent ly announced
suggested to pics lor papers on the
Amat eur service (vice th e Amateur
Satell ite serv ice). The papers are to be
considered during the nex t " round" of
the CCIA, and w ill provide the teen­
nlca! bases for fu tu re, specialized ad­
mi nist rative con ferences which will
follow the 19 79 World Administrat ive
Radio Conference (WARG).

Candidate topics lor future work in­
elude:

1. Documentation on the use o f
bands above 40 GHz (work must be
done to demonst rate Amateur con­
Iributions before advancing technol ·
ogy preempts our options);

2. Stanoarduanon untemationah of
dIgi tal comm unication fo rmats,
especially those which pertain to auto­
mated means 01 communications;

3. Enhancement of the Amateur ser­
vice's Image. capabilities and needs;

4. Determmatton 01 the optimum
bandwidths and transmission modes
lor digital tormat communications:

5. Development of special pro­
cedural signals in the Amateur service
to facilitate emergency comrnumca­
nons:



vacant"

Gordon Hempton

Donald Precure

George Petrutsas
Vernon Spring

John Johnston

Charles Fisher

Charles Turner

Richard Everett
Joseph Brumbaugh

Allred Franz

Thomas Johnson

Anna Deatrick

Robert Mickley

Private Radio Bureau
Carlos Roberts
Arlan van Doran

Chief
Deputy Chief
Assistant Chief

for Policy
Assistant Chief

for Management vacant"
Special Assistant

to the Chief

Rules Division
Chi ef
Deputy Chief
Mobile and Fixed
Branch Chief
Personal Radio

Branch Chief
Aviation & Marine

Branch Chief

licensing Division
Chief
Deputy Chiel
Systems Design

Grou p Chief
Land Mobile

Branch Chief
Aviat ion & Manne

Licensing
Branch Chief

Microwave
Branch Chief

Gettysburg
Branch Chief

management and administration
stall to help Identify potential prob­
lem areas in the bureau's operations
and to perform routine administrative
func tions.

Policy Development Division
Chief Vacan t "
Deputy Chief Morgan O'Brien
"The four positions marked "Vacant"
Will be titled at a later date.

Compliance Division
Chief Gerald Zuckerman
Deputy Chiel Michael Filch
Enlorcement

Branch Ctuef Mary Fitzgerald
Hearing Branch

Chief Raymond Kowalsk i
Education Branch

Chief Vacant'

The new Private Radio Bureau man­
agers are li sted below, together wi th
their titles :

II is tnterestmq to note, as an aside.
that al l o f the division chiefs have
st ron g adm inist rati ve and legal
backgrounds.

We wish Carlos Roberts and the
Private Radio Bureau well as they
undertake their new responsibilities.

Your Editor thanks Messrs. Jack
Kelleher, W4ZC, and Steve Jarrell,
K4FJ, lor their contributions to th is
month 's column.

ed direct action on the part of the FCC
because the Commission lacked the
authority to l ine un licensed operators.
Now, however, the Commission is able
to take direct ac tion in such matters,
yielding much more equitable treat ­
ment of licensed as well as unlicensed
operators who violate the Communica­
tions Act of 1934, as amended.

Safety and Special Radio
Services Bureau reorganized,
managers named

As ment ioned in a previous cot­
umn, the FCC has reorgan ized the
Safety and Specia l Radi o Services
Bureau into a new bureau which will
be known as the Pri vat e Radio
Bureau . The new organizat ion is in­
tended to fac ilitate the lour key
regulatory activi ties performed by the
sta ff , and so, the Private Radio
Bureau has separate divisions lor
policy formulation, rutemakmq. ncen­
s ing. and com pliance.

The Policy Development Division
Will be responsible fo r per/orming all
Io nq-ranqe planning, and evaluating
policy alternatives for the Comm is­
s io n. The Rules Division will carry oul
the entire rulemak ing process, and
assess the feasibilit y o f various
poucy alternatives. The t.rcensmq
DIVISion Will perform all authori zation
of service activi t ies, includ ing licen se
applica tion processing. Th e Corn ­
pt tance Division will develop and
carry out programs to promote corn ­
pnance with the rules and good
operat ing pract ices. Finall y, the Of ·
lice of the Bureau Chief Will have a

Need questioned for licensing of
CB operators

Now that the FCC has been given
the r ight to line unli censed operators ,
the need to license CB operators has
been Questioned. Chairman Ferris
and Commissioner Robert E. Lee, in
parti cular , have gone on record in
favor of no longer issu ing CB
licenses. However , given that the 27
MH z. Citizens Ba nd s uppo r ts
worldwide propagation , and given the
I Iu's requi rement s fo r idenlil icat io n,
It wou ld be very difficult, from a
regulatory s tandpoint . to eliminate
li censing tor 27 MHz. operations.

Such is not the case, however, If a
new Ci tizens Band is crea ted in the
900 MHz. reg ion of the spec t rum,
Since propagation is limited to line­
o f-si ght paths, and since transmitters
could easily be buill with automatic
lDers, it is entirel y teasrme to
eliminate li cens ing 01 CB operations
in th is band. Whether a new Citizens
Band will be created in the 900 MHz.
region, however, will not be known un­
ti l alter the WARC.

Mr. John J . Kelleher
W4ZC
37 17 King Arthur Road
Annandale, Virgi nia 22003

FCC drafts new procedures for
notices of violation

At this wri ting. according to Mr.
Jelfrey Young, Chief, Inves tigat ions
Branch, FCC, the Commission is dratt ­
Ing a new procedure whi ch completely
changes the procedure lor Issuing
notices 0 1violation. The new form wi ll
use less pre-printed mate rial, and will
put grea ter ernpnasrs on case parucu­
lars. Not ices o f vroranon Wi ll also
serve as notices of apparent li abi li ty
(NAL) to monetary forfeiture (that is,
as " tines"). Under the new procedure,
fines Will be scaled according to the
seven ty o f the viol ation.

In addi tion to developing a new pro­
cedure lor issuing notices of violation,
the Commiss ion wil l al so give high
prtonty to resolving the problem of
out-of-nand transm issions by unli.
censed operato rs te.q., the HFers who
operate between the 27 MHz, Citizens
Band and the 28 MHz. Amateur band).
This problem has for some time evao-

Britain . . . Did it bungle on
WARe?

In a rec e n t commen t, rHE
ECONOMJSr (Business: Science and
Technol og y; January 27, 19 79) noted
that the Bri tish public will not be told
o f tha t coun try 's submissions to
Geneve lor the WA RC unti l sometime
In the spring. What worr ies people in
broadcasting and telecom mumca­
tran s in Britain is that u tne home of­
fice has got i t s priorities wrong, there
will be litt le t ime to ch ange them. fhe
WARC, as you know, wi ll convene for
ten weeks of meetings beg inning in
September of thi s year.

The editorial went on to note that
-unnke Britain. the United States has
been preparing lor WARC·/9 as lor
the Olympic games. The Federal
Comm unicat ions Commission 's of ­
ficial report is already published,"

In s ho r t, THE ECONOMfS r
recognized what we already knew ...
namely, that the Federa l Co mmumca­
tro n s Co m miss io n (FCC) ha s
prepared well for the WARC, and that
II deserves plaudit s trom the Amateur
and Arnateur-Satetnte services,

6. Investigation 01 advanced modu­
lat ion methods and their Impact on
frequency u tilization.

Study Group BE solic its papers 0 11
these and other to pics o f interest.

For more information on Study
Group BE, and on the work ot the
C(;IH (a techn ical arm 01 the tn tem a­
nona! retecommurncat tons Union),
contact:
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a monthly feature by

JOHN A. ATTAWAY. K411F

DX
News of communications around the world

VI ill Dick s oencerev. KV4AA, make
the Guiness Book of World Records?

After a year-end drive on Dec. 30
and 31, which netted 540 OSO's, Dick
ended 1978 with a total of 48,100 con­
tacts. Thi s was an average of 131 per
day or one eso every 11 minutes. His
ach ievement has been submitted to
Guiness tor cert i fication as a new
record by Frank Anzalone, W1WY,
CO's Contest Editor. If accepted it
will open up a new challenge for
amateur radio's super operators.

About 65 % of Dick 's contacts were
on c.w. and the balance on s.s.b. A
total of 199 countries were worked, o f
which only a couple were chased.
Assorted equ ipment held up nicely as
did the verteran operator's health. At
age 73, he was slowed somewhat by
an attack of the shingles in May 1978,
but otherwise it was full speed ahead
for the ent ire year.

Dick c ites steady calling by Euro­
pean c.w. stations, cooperation by
U.S. s.s.b. stations and contest opera­
tion s as major factors cont ributi ng to
hi s record total. KV4AA took part in
almost every contest during the year,
including a few whose sponsor is still
unknown. Otherwise, his contacts,
whi le short were not of the contest or
DXped ition variety.

The KV4AA odyssey started in 1976
when Dick 's bicentenn ial call, AJ3AA,
resulted in 35,335 OSO's, an average
of 96 per day seeking the elusive one­
time prefix . A goal of 36,500 contacts
was set for 1978, 100 per day. When
King Victor four Able Able passed
this mark on Oct. 19, a new goal of
45,000 was set, only to be passed on
Dec. 14, after whi ch another 3100
were worked .

Obviously, certain factors are
necessary to achieve such a total .
One should have a fa irly rare call and
p lenty o f t ime, which wi ll l imit most
amateurs. However, KV4AA was not
on the air conti nuously as he works
dail y until 1 PM, and was seldom in
the shack after 7 PM except during

·P. O. Box 205, Winter Haven, FL
33880
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the latter part of the year. In addition ,
stations contacted 2 or more times on
the same day were counted only once
unless the band and mode were dif·
terent . In going for a high total, Dick
found that a aso with a WB4 was just
as satisfying as a VU2. His 3-year total
now stands at 115,280 contacts, and
he says it couldn 't have been done
satis factorily without th e help of
WA6AHF and other YASME hams
who handled the KV4AA OSLing
chores .

Guest Column - DXlng In canada.
by VE3CXL

Following the success of last year 's
columns on DXing from Europe by
PA,rO and DXing from Japan by
K7JA, this month 's feature is an arti­
cle by John Gilbert, VE3CXL, on DX·
ing in Canada. While Canada is a
close neighbor, DXing conditions in
the far north can be quite different
from what we are accustomed to here
in WIK land. We think you will find
John 's article to be quite interesting.

John Gilbert, V£3CXL returned to
DXing a few years ago after being
away from the hobby for several years

•

I

Worm 's eye view of VE2GK's 4 over 4
20 meter antenna, Ottawa, OntoCanada.

attending to studies and raising a
family. Previously he had been an
avid contester and DXer as VE3BOH
and VE80W where he gave out many
a Zone 2 contact in the 50's. He has
WAZ, DXCC, CW DXCC and is with in
sight of 5 Band DXCC. John has
operated from every Canadian pro­
vince, several states, including
Hawa ii and from 8J3ITU in Japan. His
current passion is Grey Line DXing on
80 meters where he is hoping for a
miraculous opening to Asia . Take it
away, John!

The huge area of Canada, 3.8
million square miles, leads to vastly
different OX condit ions across the
country. In the Eastern provinces, VO
and VEl , OX hunting has an almost
European quality about it. Those of
us fu rther West look with envy, fo r ex­
ample, at the exoti c UIB's and UL7's
that VE1ZZ manages to pul l through
on the low end of 80 meters. Condi­
tions in the heavily populated
Ouebec-wlndsor corridor, by contrast
are not too much different from those
experienced in the neighboring states
South of the border. Furt her West , in
VE7 land, one is more likely to find
logs heavily spiced with Asia,
Oceania and the Pacif ic while in the
far North, the VES's share conditions
more akin to those faced by the UA0s
in Siberia than those of the ir fellow
YEs to the South. Yet , even with the
apparent variety in conditions, Cana­
dian DXers have a great deal in com­
mon.

In years gone by, Canadian o Xing
was a somewhat fragmented activity,
in part because of the large distances
separating those with the OX bug.
However, some 14 years ago all of
that changed with the formation of
the Canadian OX Association (Canad­
X) which is admini stered by the
Toronto OX Club. Canad·X now
boasts a membership of greater than
five hundred and has many members
from outside of Canada. It Issues a
monthly bulletin, Long Skip , provides
an outgoing OSL service to its
members and has sponsored or
donated equipment to a number of
uxpedrttcns. The Association pro-



Standing left to right are Lloyd, W6KG, and IrIs, W6QL. Colvin at their Jamaican
station W6QLl6Y5. Seated are Lloyd A/berga, 6Y5LA, and his wife Juanita.
6Y5LA is President of the Jamaica Amateur Radio Association. The Colvins
made 10,000 QSO's with amateurs in 129 countries during their stay in
Jamaica. They also made 6,000 contacts with 123 countries from Costa Rica
and 9.000 contacts with 126 countries from Grand Cayman. At their home QTH
Lioyd and Iris have a tile of over 250,000 QSLs which have resulted from
500,000 OSO 's made during their travels to 134 different countries. They are

members of the CO DX Hall of Fame.

vides several incentives to DXing.
It has, for example, generated a

competitive spirit with an annual DX
Ladder showing the relative progress
at DXers over the years. Leading DX·
ers, as well as beginners, find a
listing on the " ladder" with, in 1977,
VE3WT leading the pack with 312
conf irmed co unt ries in the Mixed
category and VE30A leading with 313
confi rmed on Phone. (Deleted coun­
tries do not count in these listi ngs).
The compet itive spirit has also been
tanned by the annual Can-Am con­
test , held in late Summer.

Although not primaril y a DX
oriented organization, the Canadian
Amateur Radio Federation has also
helped to encourage inte res t in DX
communicat ions both by their outqo­
ing OSL Bureau and by the " Cana­
wards". The basic " Canaward " is a
certi f icate for confi rming two-way
contact with all Canad ian provinces
and territories. The award is granted
separate ly for each band, with a
special plaque being awarded for
confi rmed two-way contac ts on eac h
of five separate bands.

Canadi an amateurs have been for­
tunate in the allocat ion of the rad io
frequency spect rum. Not on ly do we
have access to the same Phone
bands as our friend s to the South, but
we also have access to most of the
OX Phone bands. The most notable
exception to th is is the 40 meter band
where our Phone allocation is lden­
treat to th at in the United States ,
meaning tha t we have to transmit
above 7150 and work split frequency
to contact that elusi ve DX below 7100
kHz . There is no doubt that there are
great advantages to being able to
work in the DX Phone bands, not the
least o f which is being able to com­
pete in the relatively smaller DX
pileups rather than in the many
layered pileu ps in the U.S. Phone
Bands.

II is, however, not an unmixed
blessing. A great many DX stations,
often including the DXpeditions, do
not differentiate between YEs and
Ws. Not only do they not want to be
ca lled by YEs in the OX phone band
(and often say so) but frequently their
beams are pointed away from North
America when the DX stat ion is
operating in the DX port ion of the
band, placing the VE at a distinct
disadvantage. The net result is that
the serious OXer, one with a score of
200 or more countries often finds it to
his advantage to move up and com­
pete in the U.S. bands to snag that
rare one.

In add ition to our phone advan­
tages, there is also an advantage in
our c.w. privileges. Newcomers to the
hobby can, as soon as they are licens­
ed, have immediate access to all of

Hal Parsons, VE3QA. is Canada's top
Phone DXer. He is a/so an avid sport 's

car buff.

the c.w. bands. We have basica ll y on­
Iy two classes of H.F. License,
Amateur Class, which grant s c .w.
privileges and Advanced Amateur
Class which permits both phone and

c.w. In addition, a special arrange­
ment whereby amateurs can operate
phone on 28 MHz after only six months
of c.w. operation has done much to
give a budding DXer the incentive to
go for the Advanced license.

As if to offset the advantages of
our frequency allocations, we are tao­
ed with a particularl y frustrat ing
situation in our attempts to access
DX nets or to be included in a DXers
"Lis t". The problem is simply that the
net cont rol or li st taker is usuall y in
the U.S. and organizes his calling
schedule according to American call
areas. A W0 or W6, for example, tak­
ing a list for th e third call area,
naturall y points hi s beam at
Maryland , Delaware and Penn­
sylvani a. The th ird Can adian call
area, VE3, is well off to the side of th e
beam, and those wi thout large beam s
or high power do not often make it on
the list. The si tuation is even worse
for VE4's, 5's and 6's who are likely to
find themselves trying to catch th e at­
tention of a Master of Ceremonies
whose beam is pointed at the U.S.
4th. 5th , or 6th cal l areas - often 180
degrees away from the VE.

There are some nets however
where the problem is not so serious,
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"""".WA2AUB
,WA2F KF

llll8 _.LZ 1XL
eec . DU MD
649 .• KH6HC
&47 .W90VZ
823 ...... JE1JKL

710 .,.,......
'"'"

830 . . .. WlIlIS
811 ••••. W9WHM
811 .... ,YU3EY
803 .•... ... N6JM
762 YUoIESL
756 ....• YV2CSK
7~9 . .CT I LN
605 I~SFY

eoo ' .WS9CGL

902 .•. ... YU1 .....G
877 .•..•... .18SF
788 ..... Wl0OS
129 . •• .••. PV40D
128 151Z
700 ••• • .WS.KZG
898 , OK2BLG
8711 SMlIGMG

908 .... " MBX
900 , ,W84KZG
lllil8..... ,OJ7CX
ll25 YUl 00s
808. • .0Z5EY
801 ,YU1AG
7tl6 ....W2NC
755 •.•• .. W480Y
750 ... JH1VRO

1023 ••••VUl 0 0S
1016 , ..••. SM7TV
1 01~ ..•..WlSFU
1008 WAUMP
1000 SM60HU
949 .. , .. WA6TAX
92~ 13ANE
g()2 , . .• . . K7NHG
g()2 •.. .• .• . K60T
eeo py.ao
856 .. , .. WA2AUB
&t8 W6ANB
831 JA1AG

tlon s (the first time that one letter
calls had ever been permitted in
Canada) resulted in two new coun­
tries appearing on the OX lists. Sable
Island is located in the At lantic, some
100 mil es Southeast of Nova Scotia.
Once known to sai lors as t he
" graveyard of the Atlantic", it is the
site of 500 shipwrecks. Over the years
there has been some regular activity
from Sable, such as VE1AST in 1973
and more recently VE1BFV in 1977.
Unfortunately, it is next to Impossible
to obtain permission to operate from
the island as a visitor, so activity is
normally limited to those on duty or
hams ass igned to the weather sta­
tion. The second "country" , St. Paul
Island, Is located at 4r14N, 6O·08W,
off Cape Breton Island, Nova Scotia.
Since the original 1975 OXpedition ,
there have been two others. The first
in May, 1976 when VE3BMV, VE3BBH,
VE30U and VE3KZ made 4300 con­
tacts from XJ3ZZ11. The second was
the May, 1978 activity by VE1AI,
VE1AIH, VE1AJ P, VE1AMC and
VE1MX from VY0CA.

From the point of view of the work­
ed All Zones awards (and the CO
World Wide Contests) Canada has
another rare area, Zone 2. This covers
a large part of the Northwest Ter·
ritories (VE8), Labrador (V02), and
part of Northern Ouebec (VE2). Zone 2
is not easy to activate, not only
because of its inhospitable climate,
but also because of the very high cost
of travel and accommodation in the

Mixed
1150 ..........AUB
'1 311 ....•. ,N6JV
1123 . • . • . . 12PHN
1120 YU20S
1120 N,fNO
1109 I&SF
1100 . . .• .YU1AG
1095 _•. K6Z0l
1095 __ lUX
lOIN WA.KOI
1065 K50B
10113 ..•.. WllCNl
10ll2 . . . DLIMO

S.S.B.
1011 F~
m ,WAlITAX
Il87 _.12PtiN
\lI51 _••• W6RKP
kl2 , .... N~
\II!O .••.•.. N2SS
M ....0l1hlD
93ll ..OE2EGL
90ll ••• PY3BXW

C.W.
1030 .••. W3ARK
1012 .•.•. V01AW
1001 . •.. • .. K5UR
1000 .• ..•• . KZVV
9B6 _ N4NO
1178 WAIKOI
973 . •. •... K6Z0L
905 . . .•... N~MM

The WPX Honor Roll

1192 NWV
1158 W9FO
1101 ..•. , . .N6JV
1087 •• . . .W4BOY
1059 . .....G2GM
1056 . •.. WA2HZR
1056 . • •. •.. N2AC
1031 •.. , .. OJ7CX

1428 , • .••. N~MM
1415 . • . • .. OJ7CX
1401 ••• ,PAISNG
1400 •• .• .W4BQY
1400 . • •.... K2VV
1366 W8LY
1318 • • • • • • . K5UR
1269 , . •.. . N6CW
1254 W9FD
1229 AA4A
1225 ...••.N6AV
1205. .. .N 2AC
1200 ..... _N$AF

1427 .W 8KPL
13!lO W81Y
1341 K6JG
1328 •.••• .OUOT
1297 . . .• .ON~OX
127~ • •... .W2NC
1251 .. , K6XP
1202 YU1BCO

' 60). .F9RM ".. . P.... SNG
iss .W4!JG 1182 . .w recc
i eee . . IIAWU "'. ...~,.. ...., '''' ..-
1374 OZV ,,07 . ..Zl3NS".. . .I&KOB 1101 _ ..,,,
"00 lOY" 1100 •.• .... tUVV

"" , . K2POA 10!i9 ••...WB4S1J
resc . N4MM "" .• W82NYM

The WPX Honor Roll Is based on the current confirmed prefixes which are sub­
mitted by separate application In strict conformance with CO Master prefix list.
Scores are based on the current prefIx total regardless of an operator's all-time
count . Honor Roll must be up-dated annually by addition to, or to conllrm present
total. If no up-date, file will be placed Into "Inactive" until next up-date.

1745 . . .W4WV
1737 ••. .. ,K8JG
1701, ARM
1606 YU20X
1512 ••.. VE3GCO
1485 .... .W1LLC
1~77 ••.• YU1SCO
1~77 , .•.. W3PVZ
1476 . .., ON4QX
147~ .. ,. W2NUT
1451 .. N4UV
1"45 ..W2NC
1433 .W90WQ

1. " Sable Saga" by Truus Rosenthal ,
VE31AA, in The Ontario Amateur
Vol. 11 , Issue 2, 1976. P. 5. and
" XJ3ZZI1, St. Paul lsi " by Yuri
Blanarov ich, VE3BMV, In The
Ontario Amateur, Vol. 11, Issue 4,
1976.

perhaps the best known being Dr.
George Collins, VE3FXT (ex-VE1PV)
whose activity from such exoti c calls
as A2CAZ, VE3FXTIS8I3D6, 7P8BE,
70 7PV, 9G1HE and 9J2PV ha s
become a legend in Canada. To these
ear lier exploit s, George added H5FXT
(Bophuthatswana) in 1978 and has
also ectlvtted SBFXT in Transkei.
Another well known area of Canadian
OX activity has been as a result of the
United Nations Peace Keeping. The
recent activity began in late 1972 with
VE3AII /SU foll owed by a host of
others including VE3BWKl4U which
counts as YK. More recently stat ions
such as VE3HYUlSU (1977) and VE7C­
Ox/sU (1978) continue to provide
many with a rare OSO with Egypt.

Over the years the Caribbean has
been an attractive area for vacation­
ing Canadian amateurs, but in recent
years there has been as great an in­
terest in two "countries" closer to
home. Late in 1975, Jack, VE3GMT,
Truus, VE31AA, Mort VE3MJ and Mar­
tin, VE3MR carried out two nxpern­
tlons.' The fi rst, VX9A was to Sable
Island and the second, VY0A was to
St . Paul Island. These un ique OXpedi·

A top Canadian DXer, J. Ravenscroft,
VE2NV.

Thull Yon ten, A51TY (on right) receiv­
Ing a remote VFO for the Amateur Sta­
tion at Thlmphu, Bhutan from the
Southeastern DX Club President,
Stew Woodward, K4SMX. "Yonten" Is
Bhutan's Director of Wireless Com­
munications and was one of hIs coun­
try 's delegates to the U_N_ In 1978.
Stew will be remembered for
Kingman Reef and Palmyra DX'pedi ·
tions and the most recent IStDX,
Spratly Island DX'pedltion. (photo via

Jack, W2UX)

primarily because th e " M.C." does
not use the list method excl usively.
Bill, W7PHO has a special place in
the hearts of eastern VEs, not only
because he is able to arrange a OSO
with the most difficult areas to work
from eastern Canada, but also
because of his almost uncanny abili­
ty to hear the weakest signals and to
give everyone a chance. The other
favorite net for Canadians Is the
Caribbean Net where Allan , 8P6AH
has been most sympathetic to VE sta­
t ions, despite the fact that hi s net is
aimed at linking th e Caribbean and
the Pacific. The list method , inciden-
tally, has waned in popularity in L --'
Canada, although nobody seems to
have many suggestions for dealing
with the ever growing number of peo­
ple who want to work the rare OX eta­
tion . There is a growing feeling that
the list problem poses a threat to OX·
ing as bad, if not worse, than the
crisis which faced the hobby some
years ago wi th the " green stamp" re­
quirement for a OSL card.

Like OXers the world over, cane­
dians enjoy being OX as much as they
do chasing it. Many Canadians have
been on the OX end of a pile-up, with
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The WPX Program
Mixed

VPX
156... OM·2652JM 159 .•. 0M.172911

Endorsements
Mlxll(l, <WO F6DHB. K3DH, JA7HMZ, K4FYM. SP5GOR.

SP9PDF. !iOO AFSM.JA1KJW. YUl NZW. 550WMOMO.
N.VA, OE1KJW, 650 F6DCO. WA.OMO 7SO K9O....
WiNO 800 W2KE . 850 PY40D, 1000 YU10OS. KIJN
YU2RTW . 1050 1<508. SP9A I, 1'00 IIJX. 1300 KSUR
l<WO K2VV.

SSB: 300 GWSLA WA.NOG. W63HAZ. <wo EA3KW.
SP9PDF. 500 YU2RTW 550 w82f'llKNE I , 600
PY~O. 800 YtJl0DS. 900 I6SF , 1050 w82NVM,

cw:300 JA6PWN, YU1EC. W9JRlm. JH3XCU. OK3KJF,
W!l2FFY, W85UWF. DM2FWL SP7AW. VE28P. 350
H898CY. <wo DM2F8l. !500 OE1KJW. SP6l'ER.
YU2RTW. 800 VE1CNE. K9UON, 700 K9WA P.iO
YUlODS. PVofOO. ZllAGO. 900 K7ABV, 1000 KZVV.
K5UR, OK3JW

10 metOlll : KIJN. OK1 Ia,
15 mel ....: KIJN. OK1l0,
20 meters: DM2F8L.
40 lTMIIer" DJ8WO,
eo metOlll' SP5GOR.
Asia: N4WX. KZVV. I2OMK. YU5FAM, JA7HMZ. SP6FER.
Europe: OUVW, DM2FWL DM2FBL SP5GQR.
No. Amer_: OE1KJW.
Qc;eania: JH3XCU. JA1HMZ.

CofnpIeIe rules.oo appllulion form, may be obtain·
11(1 by .....:ling a bual.-a--.ile. ...I-eddr.....,. $ t .....f*l
el'~ (IO<Mgn .lalionS add e_lra poll. il ..--mai l
deairedl to ··CO WPX AWARDS··. SOU Mlndora Or.• Tor·
rMee, cen eoece. U.S.A.

North. There has, however been con ­
tinuous activity from the zone over
the years. There was even a OXpedi­
tlon in 1977 when VE1AI, VE1M X and
V02AM piled up an excellent score in
the CQ WW CW Contest from
V02EPA (CK2EPA). The problem with
Zone 2, parti cu larly In VE8 land, is the
uncertainty of the propagation condi­
tions. The constant chance of auroral
d i sturban ces . w hic h are very
prevalent in the far North makes it
very hazardous to plan OX operations.
As far as OX contests are concerned.
one may be able to ach ieve a very high
score or just as likely to have to face
the disappo intment of no score at all
when the bands become su bject to a
radio "blackout". Noth ing is quite as
fru strat ing as li stening to 40 hours of
the hissing of an auroral storm in the
knowledge that under more favorable
condi tions one would be handling
masses of stat ions all seeki ng that
elusive ZOne 2 multipl ier !

The auroral prob lem, irritat ing
though it can be, is offset by an ad­
vantage which is shared by Cana-

4479 . W480
4480..W88UIA
4481 . W6M.1P
«82 _ .A BlU
«8J .VUIU
.... weco
4485 G3HCV
«86 . ,WBtVUI
4481 , .11ANP
4488 ... VE2YM
«89 __ FSNW
«90 __ F8PM
«91. _N5FW
«92... JA1PMN

"" '''''''' ,eos .11FNX
t.. . K1JXR t.. . K6BMX
1801. .W3VFV 1601. .WBtSNG,.. .I8RFD t see .W2YTO

''"'. W,."C ,.. .W63H AZ,.,. .N3Rl 1610 . "o~

.uM , ,JA1HMZ
«&6.. SM6CVU
4467 . ,YU10l
oU68 , •. W5ZPA
4469 .. JA1SGU
« 70 JA20TE
« 11 W5LFK
44n N4RR
« 13 JG1HNO
4474 .WB9SLV
4475 .WA2FIJ
4476 ...WBtSNG
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«78 .K1NG

C.WJPhone Mixed

9 VU2RTW
10 JF1COE

20 Meter C.W.
70 13HDH
1 t VE1AVC
n. _.wtSR

Ail Band WAZ
5.5.B.

The WAZ Program

Single Band WAZ

20 Meter Phone
206 , . .W7YEM
207... \fE7JV
208 • .WA4PYF
209 , .. EP2l1

15 Mete' C.W.

541'1 . . N1$W
549... EA1IR
550 ..W2IZS

The complete rules fo< WAZ aro found In tile May t916
Issue of CO Magllline applicatiO<l blanks and reprints 01
tile rules may be obtair>e<l by sending II $flll ad<lreued
$IamplKl envltlope, to the WAZ. Manage<. leo Haij smllil
1~4 S.E. 43 StrO:tfll. Cape Coral . Florida 33904 Ap­
plicant. fO<""lItding aSL clltdll d;rect to tile aSL
Mllilager .Ilould Include sulficionl postage lor the sale
return 01 lhe aSL cards . Pteese note tlllll ellectlve
January 1, 1919, me procosslng lee lOf CO OX cer­
lilicatea ""as raised 10 $ 2.00.

Ail Phone

Canadian OXer has been t he use of
special prefi xes. Since the tnt roouc­
tton of the special 3B and 3C prefixes
In 1967, Canada's Centennial Year,
the Department of Communications
(which licenses and regu lates cana­
dian amateurs) has been most
cooperative in granti ng special calls.
In 1976, to commemorate the XXI
Olympiad fhe prefixes XJ and XN
were activated followed by CY (CK for
VO stations) to celebrate the Queen
Elizabeth Sliver Jubilee in 1977 and
CG calls in 1978 to commemorate the
Commonwealth Games. Special call s
have also been granted for special
events and anniversaries such as the
VB calls on the occasion of the 60th
anniversary of the Canadian National
Institute for the Blind, the CJ calls in
1977 commemorating the arrival of
the first Japanese immigrants to
Canada and the VF calls com­
memorating the 25th anniversary of
the Stratford Shakespearean Fest ival.
The year 1978 saw a continuation of
the special prefix t rend with VC7 used
by VETs to celebrate the bicentennial

dlans far to th e South. This is the fact
that the winter months give us very
long nights and even weeks of total
darkness in the far north, with the
result that the 40 meter and lower
bands are open to OX for long periods
of time. This advantage can be par­
ticularly exploited on 80 meters by
Grey Line OXing, an art which has
been well descr ibed by John
Devcldere, ON4UN and CO's Assis­
tant OX Editor Rod Linkous, W70M.'
Even as far south as Ottawa, GreyJin­
ing can be very interes ti ng. For exam­
pie, as the sun starts to descend early
in December, January and February,
the Europeans start to break through
on 80 as early as 1630 local time.
When the sun starts to rise in Europe,
around midnight to 0200 Canadian
t ime, there is often a strong path to
Europe (shared with many others on
the American continent who are also

in darkness). Then again in the early
morning hours, a OX path to Australia
and New Zealand often appears . Rod
Linkous points out in his arti cle that
one on ly becomes interested in the
phenomena when chasing those last
elusive 80 meter contacts for 5 Band
DXCC. but perhaps with the recent
announcement of the 5 Band WAZ
award more Canadians will become
interested in exploiting th is natural
advantage and put o ur longer nights
to good use.

A somewhat mixed blessing to the

2. Navigating to 80 Meter OX. CO, Jan
1978. Rod Linkous, W70M. 80
Meter OXing, by John Devoldere,
O N 4UN. Communi cati ons
Technology, Inc., Greenville, N.H.,
1977.

Receiving his hard-earned "Bermuda
100 Club" Award is John Bazley,
G3HC T (Right). The award was
presented on behalf of the Radio
Society of Bermuda by Allan David­
son, VP9AD. Th is Is only the fifth
such award to be presented and the
first outside of North America. It is
awarded on submission of confirma·
tions for 100 or more contacts with

Bermuda Amateur Stations.

n4 , . ,K4FYM
125., N4VA
126 SP5GOR
n1 SP9POF
728 .YU:MTW

c.W.
1804, .WB5UWF
t805 DM2FWl
1806 DM2FBl
1807 . •. SP7AW
1808.. HB9BCY
1809... YU2RTW

5.5.B.
1138, . DK2WU
t 139, ,SP9POF
t 14() ,W83HAZ
11.' ... YU2RTW

WPNX
142 , .. WD40JC
143 W09OPC
t« VK."EN
t.5 WD4MXA
l.e . • .WQ9HWW

t797 ., .JA6PWN
1798 YU1EC
1799 VE2BP
1800 W9JRIm
1801 JH3XCU
1802.. ,OI<3KJF
t803., .WB2FFY

137 WB2l01
136 KASBAV
139 WN7UMU
140 WB3KRV
,., WB1UVB

11~, . . EA3KW
1135, . .VVB2R~EI
1138, . .GW3$LA
1131.. .WA.NOG

718 , . F6OCO
719 , . F80HB
120 JAHWW
121 K3DH
722 . •. JA1HMZ
123... VU1NZW
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VE31PR has installed a Wilson beam
and a Henry linear and plans to go all
out for DX awards. Mr Sklepkowcyz
was first licensed in 1977 and worked
most of his first 200 using a ground

plane antenna.

of Captain Cook's Vancouver Island
explorations and, from July 1st to
December atst, CF and CY calls were
used by members of the armed forces
(active and reserve or former) to com­
memorate 75 years of Canadian Arm­
ed Forces communications.

Many diehards have stuck with
their VE or VO prefixes through the
years, but others have managed to
use the unusual prefixes to increase
their DX scores. For the lowly VE3, a
special call can give a bit of an edge
in a OX pile-up (the DX station
responds out of curiosity), and the
special events have done much to
stimulate activity on the h.t. bands. In
particular, prefixes have provided an
extra boost for VE's in certain con­
tests such as CO WPX festivities. The
recent North American record for
multi-multi in the 1978 WPX Contest
by VC7WJ, The Fraser Valley DX
Club, second worldwide only to
UK9AAN, is the latest example. The
same contest netted CG3BMV the top
single band score on 21 MHz, CGIXE
the high score on 7 MHz and VE3BBN
the high score on "Top Band" .

Many Canadians have made their

Dick Spenceley, KV4AA, completed
48,100 contacts during 1978. This is
believed to be a world high and has
been submitted to the Gulness Book
of World Records. KV4AA is a
member of the CO DX Hall of Fame.
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The CQ OX Awards Program
5.5.B.

%9 ".,wa.KSO 664 JA'SGU
660 W3KHQ 665 _.•.•. W7D/iZ
661 . . . • . . .WS4HOK 666 ....•..... K8SVX
662 .. , W2VHJ 667 waSR
663 .......•..G3JMH

c.w.
354 WB3EPC 356 K3NS
355 CT460 357 waSR

5_5.B. Endorsements
310 .•....W4UGI317 275 WMJTlr.!76
310 ...•..W.OPSI3t2 275 WIISRr.!75
310 VE7vVY1311 250 K8SVXr.!75
300 . • . .. . EA.lHI3(l9 200 WS4HOKl234
300 K50VCJ307 200 KG6SWI22.
300 .•.. ,ZllAGOJ306 :ZOO WA6TOOJ203
300 waSDI305 150, .. .WA2SRM/150
~ K6XP/302 3.MMHz AA4All03
25, K8lJGJ295 2llMHz ,KIISVXl101
275 .. . AA4AJ216

C.W. Endorsements
310 ON4QXl317 :zoo , W8SRl223
310 N4PNJ313 150 , .JA1SGUl154
215 Ko4CEB/293 150 .. , K3NS/152

Complete rules and applicallol1s torms tor lhe CO OX
Awards Prooram tiln be obtained by sending a business
size, No. llf, enyeloPe selt..-ddressed and stami>6d to'
"CO OX Awardll~, 5tS2 .7l11 Alienus SW. Seatlls'
Washington 9l!'36 U.S.A. ••

mark on DXing In other ways. Several
are among the leaders in the DXCC
Honor Roll with (March, 1978) VE2NV
(352) and VE5RU (343) topping the
Mixed and VE3QA (346) and VE3MR
(333) the Phone listings for Canada.

VE3QA, although retired con­
tinues to be well known for his activi­
ty on the DX Advisory Committee and
for his work with the Canadian Radio
Technical Planning Board. He also,
on occasion, gives a most entertain­
ing and informative talk on OXing.
Not content with just amateur radio
as a hobby, Hal is also well known in
the sports car field and both he and
his wife made the front pages of the
Ottawa Citizen last year with their
sports cars (complete with the VE3­
QA call letter license plates).

Canada Is also fortunate, as in
other countries , in having a very effi­
cient incoming QSL bureau system
staffed by many unpaid volunteers
who help us all keep the financing of
QSLing within reason.

Finally, we also have our technical
leaders in DXing, particularly in the
antenna field where several remote
antenna projects are now underway.
Gerry King, VE3GK is very active in
the field and has already established
an enviable reputation with his
classic tour-over-tour 20 meter anten­
na. This antenna is a landmark both
on the air and in the City of Ottawa
and Gerry has provided copies of his
findings to many interested DXers.3

Gerry's contributions to ham radio
have extended will beyond antennas.
In the past seven years over 400

3. T~e 20 Meter Gain Game, Gerry
King, VE3GK. Presented to the
Radio Society of Ontario 1975
Convention, Ottawa, Ontario.

would-be amateurs have graduated
from his Amateur Radio courses, and
many an active Canadian DXer first
caught the bug from being exposed to
Gerry's enthusiasm for our hobby.

Here and There

New CO DX Committeeman - Art
Westneat, W1AM, has moved away
from the Southern New England OX
Club area and has resigned from the
CO DX Awards Advisory Committee.
We thank Art for his past services,
and are pleased to announce that his
slot on the committee has been filled
by veteran OXer George Hitz, W10A.
George was first licensed in 1955 as
KN4GPI and has held the calls
W1DAL and G5BFH. He holds 40
meter c.w. Single Band WAZ. # 2 (first
in north america), c.w. DXCC # 2 and
has a DXCC score of 310 confirmed.
He is QSL Manager for PY0RO and
PW0PP.

Do You Remember??? - Barry, VK5BS,
would like to confirm some very old
contacts. Can you direct him to
KJ6AP, QSO'ed Feb. 7, 1951; VP5AY
for Sept. 4, 1949; PK6VK worked Sept.
13, 1950 or PK2ZZ for March 6, 1950. If
so, please write Barry directly to 18
Cornish St., Glenelg North, SA, 5045
Australia.

Beata Island, Dominican Republic
-The DXpedition to Beata made 3,000
contacts with 53 countries during 52
hours of operation. The Dominican
Republic has issued a special com­
memorative stamp. QSL to Box 2191,
Santo Domingo, D.R.

Isle of Man - The Warrington and
District Amateur Radio Society is
organizing a charity DXpedition to the
Isle of Man during the period July 1 -4,
1979 using the call GT4CDA. The ob­
jective is to raise funds for mentally
handicapped children through spon­
sored QSL lists and OSL distribution.
To our knowledge, this is the first DX­
pedition organized for charitable pur­
poses. It is quite serious and an audit
will be available Jan. 1, 1980 for doub­
ting Thomas's. Further information
can be obtained from Jeff Maynard,
G4EJA.

The Liverpool and District Amateur
Radio Society also has an Isle of Man
DXpedltion scheduled for June 29
-July 8, 1979 to celebrate 1,000 years
of the island's parliament, Tynwald.
aSL to G4GHS.

Stefan Luckhaus, OF7FH, advises
that his group will also be QRV from
the Isle of Man during Juty, 1979 and
hopes to make several thousand con­
tacts using the calls GT5CGV



aSl ln'ormation

(DL7FH), GT5AVO (DK5FJ), GT5MIR
(DC1FP) and GT5CID (DJ3BG).

The GT prefix will be very busy this
summer.

Largest Local DX Club? . With over
400 member s, t he we stem
Washington OX Club in Seattle may
be the world 's largest local OX club.
Do you know of one larger?

The following wish to volunteer
their services as aSL Manager for any
interested OX station: Harry, W6TPC;
Dean, WA0TKJ and Bill WB7BFK.

A helpful aSL Manager listing is
published under the tit le OSL Report
by the QSl Management Associat ion
in Japan. For complete details con­
tact the editor, Hircmtchl Kat ­
surashima, JH1HWN, 5-2236-33 Iriya,
Zama-ctty, Kanagawa. Japan.

0Ms00n oI l1nafW_. InC
po. IloI 2000, Peona. ..... 81801

Unarco-Rohn6
Do not . uem pl to ,.Ise .nlen_ Of"

an ten_ aupporl n.., po• • , IIn••­
YOtl u n be KILL. E D .

Rohn manufactures towers that
are designed and engineered
to do specific jobs and that is
why we have the FOLD.QVER
TOWER ... designed for the
amateur. When you need to
"get at" your antenna just turn
the hand le and there it is. Rohn
"fold-over" towers offer unbeat­
able safety. These towers let
you work complete ly on the
ground for antenna and rotator
installation and servicing. This
eliminates the hazard of c limb­
ing the tower and trying to
work at heights th at could
mean serious inju ry in a fall.
So use the tower that red uces
th e ri sks of phys ical danger
to an absolute minimum ... the
Rohn "fold-over"!

Like other Rohn big communi­
cation towers, they're hot dip
galvanized after fabrication to
provide a maintenance free ,
long lived and attractive instal­
lation. Rohn towers are known
and used throughout the world
... fo r almost a quarter cen­
tury ... in most every type of
operation. Yo u'll be in good
company. Why not check with
your distributor today?

NOW YOU CAN CHANGE.
ADJUST OR JUST PLAIN WORK
ON YOUR ANTfNNA AND
NffiR LEAVE THE GROUNOI

GET TO
THE TOP

FAST!

TI2AZ . Via W.,;zO ce.·
w aCKB , W 8CK B .
KaVW. lF1VW}, eox
1083, lake Placid. FL

"""Tl28EV • To wezo
VKaXW . cJo VK6RU
VK' PK • Via VK3QT
V060HT . To V01HP
VP1RX . c/o W4SME
VP2MBH I Febru ary .

1919) • Via wtSH, eo.
73. OM Moines, IA

,OJ'"
VQOJJ • To W!iRU
VQ9MR . N!'>GW
VA1...E • eo. 239. Bi' en·

,beu, Tarawa. Gllbe't
Islands

VA18D . c/o W!iRBO
VA3AH • Via WB4PRU
VRaTC (Ap.1I 19, 19791

• To WgPAH
VuaARC ce vuars
WB!iLBJI.D6 . Via K7LAY
WH2 ... BB • To Tom

Gates, AB!'>G, RI. 1,
ao. 268, Oa. lll e, LA
71328

XT2...V • c/o VE2ATS o'
VE2DFR

YllBGD . P,O. eo. !'>8601 ,
Baghdad, l'lIq

YJ8KW . Via K61( 1I
ZK2A8 . To N6EG
lL1BIQ/K cJo D,H , Pratt ,

Raoul Island . New
Zealand .

3D2BH • Via 80 . 13!i,
Sua. Fij i

3D&AF • To K6KU
3VIAA . cIO ISfLYN
3Y1DQ · Via U !'>DO
3YIVC • To U !'>NM
4H'O . c/o YU2CQ
5H2AKY . Via W4BUW
5W I AU • To W6I(HH
5WIAX • c/o KH6LW
SOIFG . Via flOUD
tRI X • To VE3IXE
IAIVU . c/o DL1VU
1J2tIO • Via W6QRO
' ....HQ . To Horace

G•• y , Box 22.,.
K uc h lng , Sa'awak .......

INl ...... . c/o Edw.d
Blaszczyk , N7EB Ie.·
WlKVQ). 12802 Sun
Valley Or .• Sun City. A2.,,,,,

tv1TE • Vi. W.....TIW
13. John. KaUF

AU B . Via KI OAN
A1llAH . To DJ9lB
A35RB cia Box 8-6 . ,

Nuku 'Alo l ill. Tong• .
South Pac i f IC

ASIPN • Via N,H . PrMl ·
han , He adq uart e r.
Roy a l Bhutan
Wireless. Th l m p u ,
Bhut an

BV2B . To Tim Chen, eo.
101, Taipei, Taiwan

OA20E . c/o Robe<t L
Chilcote, eo. a, APO
New York, NY 09742

FBIXU . Vie F6HZ
FBaxV . To F!iVU
FKICA . c/o W10K
FM7WO . Via JH3XCU
FWIAC . To F6BWX
FW ITT . c/o . Z4T T,

P,O , eo. 22!i72, Tel
A.i., Israel

GHCOA • P,O. 80. !i9.
Isle o f Man, Un il &d
Kingdom

H!iCOA .. HSFXT . Via
VE30PO

HH2EL . To K6KII
HA1LP . c/o K1R...W
JW9WT . Via L...lIWT
KAUW • To K80YZ
KA1MI . c/o W1GXU
l(A1NC . (Minami TOO'.

Ishima) . Via Ko6J EX
KC6QF . 80. 419, Pon ·

ape , E. Caroline'
ees..

KC6MJ . To W1PHO
KH3 ...... . (Johns ton

IsJand) . eo. 68, "'PO
San Fra nc i , co . C...

"""KH6.lHJIKH4 . c/O KM6Bl
KHaD. . To WSHNK
KM6F C . Via K!'>OA
KPUMI Desec:heO . To

Northern c.Ji lornia OX
Foundat ion. eo. 711.
Oakland, CA~

KU8U . c/O 80........
"'PO s.. F•.-.ciS(;(),
CA sesse

LU3ZY • V~ LU2CN
PncG • To W... l ...HQ
saFXT . c/o VE3OPO
STtHF . Via G4GFI
T20 (·..·VAIO) . 80.

3ot29, Wel li"lll on , N...
l eal .oo

T21" . To W5R80
TF3CW cIO KIRH
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A. EDWARD HOPPER, W2GT

5
News of certificate and award collecting

Awards Issued
Fred Seifert, W5FS (exW9EFX.

W9ETK, W8WWA, W2RVU, W50JO,
K6CCD, W4JTV. W5MHO) waited until
he had them all to receive USA­
CA-500 through 3000 endorsed all
SSB, all 14, all mobiles, and all coun­
ties. Mixed.

Chuck Secrest , AD8W (ex WA8ASV)
added to his collection . USA-CA-2500
and 3000 endorsed all 2XSSB, all
mobiles, and all counties, Mixed.

George Headman. WB6VRR also
waited until he had them all to catch
USA-CA-500 through 3000 endorsed
all SSB, all 20. all mobiles. and all
counties. Mixed.

Lyn Welliver, WB4RVW applied for
USA-CA-2500 and USA-CA-3000.

Jack Johnson. WD9AXF gained
USA-CA-3000.

Harold Devoe. KL7MF who had
received USA-CA-500-#1 K back in
1961 acquired USA-CA-1500 through
USA-CA-3000.

George Challenger. K6GC (ex
W5HTM, W5HTM/KP6, VR3P) was
issued USA-CA-500 through USA­
CA-2500_

conditions, were still out there on the
county lines.

I began the chase with a S-3BC
receiver and AT-1 transmitter and
made the last one with a Swan 270.
The last county was given to me by
Fred, W5FS who detoured "slightly"
to finish up my last two counties in
the last two states. The net controls
were Karl , WA6MAR and Arnie,
K9DCJ, two fine gentlemen who have
always been there to help the County
Hunters.

The electric bill has been paid from
my pay checks as a letter carrier. And
my son, Michael (age 14) has been
there to see me log the contacts and
then tell his peers with their CB
radios that his father also has a radio.

It has been fun, if frustrating, hi.
What Is the next goal? I have been
known to use the phonetics Looking
For Girls, so who is to say I can't find
a YL OSO in each of the 3075 Coun­
ties for the second go-round?".

-
-----­....w. __

_-...-...-.

--
Nikola teste Award

--
..........

------_.._-.._.._----
DIPLOMU

S AVEZ IU, O IO . "MATERA JUGOSLAVIJE
RA OIO KLUB GOSPIC

-.- - i!Js:.=-'- ---

February '74 2500, April '773000 and
November 1978 the whole ball of wax!

Met some good people in person
and spoke to many good people on
the Net. Blessed be the harried net
control stations and my grati tude to
the mobi les, who despite gas shor­
tages and sometimes cneotlc band

" I was licensed in 1955 and ran
CRP power on c.w. and because of
the low power, decided to look for
counties , Instead of countries. This
was long before I had heard of the
USA-CA Program. When I did learn
about the Award. I beame a member
of the CW County Hunter Net and
worked the tlrst thousand counties
on c.w. Then I became corrupted (hi)
when someone sold me a s.s.b. rig
and I quickly discovered that phone is
where the action is.

I never fan high power or any other
antenna beside a long wire, but with
the help of many many relay stations,
my Award started to fill up: April '68
USA-CA-500, August '72 1000,
December 1500, May '73 2000,

*P.O. Box 73, Rochelle Park, N.J. 07662

Manuel B. Greco. K2LFG
All CounUes 11204,11·21-78

Fine set-up of equipment at OLlOT. Feb. 1979

T he " Story of the Month" for June,
as told by Manny is:

80 _ co • June, 1979



Islands 01 the World OX Award

USA·CA Honor Roll

""'"KSGC 521
VK.VU 522
MFS 523
WA.9WGJ 52"
WBlGRN 5Z>
W....u...S 52'6
W9FBC 521
6Y5RS 528
W96VRR 529

"'"KSGC 1321
~s 1322
WBlGRN 1323
SMt(;CM 132"
W09FPO 13Z>
W....u...S 1326
EA20P 1321
6Y5RS 1325
W86VRR 1m

zocc
KSGC 3<19
W..9WIF 3SO
MfS 351
W".UNS 3!>2
CTlQZ J53
KL1MF 35<l
6Y!'JRS ~

WB6VRR 356
ecc

K6GC 401
W"9W1F 402

""" ""W".UNS ~
VE '''IG 405
Kl1MF 406
6Y!'JRS 401
WB6VRR 408

"""W8<!HVW 238
W5FS 239
..08W 240
Wl)9AXF 2.1
KL1MF 2.2
WB6VRR 2.3

zeco
K5GC 291
WBlMIX 298
WB9AAJ ass
we...RVW JOO
WA.9WIF 301
MF$ 302
..oew JOJ
K8UG :lOot
W....UNS JO!i

N>OO '"WB90Nlt 301
KL1UF .lO6
WB6VRR J09

renowned inventor and visionary of
presen t day technology who was born
in Gospic. To obtain this award you
must work special stat ion YU0NT for
5 points, plus any other Gospic sta­
tion for one point. Six po ints are reo
qu tred. There are no band or mode
rest rict ions. YU0NT will operate from
July 7 to July 17 from the house
where Nrckota Testa was born. Some
other stations to look for in Gospic
are: YU2CET, 2CGE, 2CGF, 2CGG,
2CPJ. 2CUD. 2EAB, 2RWI, 2AWY and
2VE. Send full log data and 5 IRCs or
$2.00 to: YU2EAB, Box 55, 48000
Gospic, Yugoslavia . Additiona l
stickers are awarded each year.
Thanks to Alex, VE7CNE ex-operator
from YU2AKL.
Worked All South East: This WASE
Award is sponsored by the Southeast
Amateur Rad io Club of Cleveland,
Ohio . Requirements are: Work at
least three members of th e club on
any band below six meters. Members
of the club will be on 14.300 every
Wedn esday evening starti ng at 0130
UTC and on 28.700 at 0130 UTC each
Sunday evening. Send self addressed
stamped envelope along with th e ca ll
sign of, and date of aso with at least

P.A.R.S., Box 1077, Hopkinsville, Ken­
tucky 42240.

Thanks to Bill y Loyd. WD4HCC for
this info rmation.
Silver Jubilee Award.' To celebrate 25
years 01the Queen's reign, from June
4 to June 12. 1977, Engli sh Amateurs
used prefix GE. To obtain this
beauti ful award, check your logs for
that period in 1977, you must have
worked GE3VGG and 24 other GE sta­
tions, and you must apply before the
end of 1979. Send full log data and
$1 .00 or 4 lRCs to John Harvey,
G8KLO, 38 Bodenham Road, North­
f ield, Bi rm ingham 831 50S. England.
The proper name of the award is
Brom sgrove Silver Jubilee Award.
Thi s data via telephon e from G8KLO.
Nikola Tesla Award: This award
issued by the Gosp ic Amat eur Radio
Club, YU2EAB to commemorate the
birth of Nlckota Testa, the world

Helmu t Baum er t, DL l Q T USA­
CA·500·#42, Dec. 1961

Special Honor Roll
All Counties

.215 Fred F. Seifert, W5FS 2·12·79
. 21 6 Charles S. Secrest, AD8W 2·20-79

it2 17 George S. Readman. WB6VRR 3-9-79

Jim Roberts, WB0MIX picked up
USA·CA·2500.

Bruce Roberts, WB9AAJ obtained
USA-CA·2500 endorsed all SSB.
Dan Broadbooks, WA9WIF won USA­
CA·l500. 2000 and 2500 endorsed all
2XCW.

John Kroll, K8LJG (exWA8TDY)
Qualified for USA-CA·25OO.
Douglas Hall , WA4UNS claimed USA­
CA·5OQ through 2500, endorsed all
SS8 .
Bob Robertson, N500 (exWA5TPO)
collected USA-CA-25OO.

Dave Bishop. WB90NX gained
USA·CA·2500.

Bert Pinto, cn oz was sent USA·
CA·2000, endorsed all SSB (#4 to Por,
tugal).

Ruel Samuels, 6Y5RS won USA·
CA-500 and 1000 endorsed all SSB, all
20; and USA·CA-1 500 endorsed all
SSB; and USA-CA-2000. #1 Award to
Jamaica.

Harry Daley, VE1AIG added to his
cotlecttcn, USA-CA-l 500 endorsed all
SSB, all 20.

Martin Luther. VK4VU had me send
him USA-CA-1ooo endorsed all SSB,
#1 to Australia. He wants to thank his
OSL manager, Bob, WB5HGS. Martin
manages to get into the 14336 Net,
but it is olten 3AM his time and it is
not unusual to f ind him rather sleepy
-Hi!

Dave Christensen, WA9WGJ asked
for USA·CA-l 000 endorsed all SSB.

Arthu r Labahn, W80GRN worked
hard for his USA-CA-500 and 1000 en­
dorsed mobile 10 mobiles, all SSB,
and all ORPp.

Maurice Mead, W9FBC added USA­
CA-looo.

Lars Berg , SM0CCM was happy to
get USA-CA-500 endorsed all A-l .

Mark Stidam, W09FPO collected
USA·CA·500.

Alvaro Robledo. EA20 P wanted to
be #1 for Spain and made #1 with the
unusual endorsement of all c.w., all
fixed stations. all 50 states. Of
course. a Mixed 500 went to lnakt,
EA2IA and one all c.w. went to San­
tos, EA4CR.

Awards
CQ Awards & Cus todians: As I con­
t inue to get requests for this data, I
repeat.
Worked All Zones (WAZ): Leo Hal ­
jsman, W4KA, 1044 Southwest 43rd
Street, Cape Coral, Florida 33904.
(Cost is now $2.00)
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T.lre.. "Mon.ch" n ra pp«tI I.V . Kit
Duo-Blind / 4 KWP I.V. Kit $ 62.50

POfl Pa id Contimtn tal U.S.

,
,

For tKhnical da" ,nd pric. on compf."
T.lfll" liM , write for Catalog PL 7
CiRClE 42 ON READER SERVICE CARD

Two Greet; New Circuit; Values From:

O ptimum. fu ll-si;r. daubl.. ~rfo.-manc:e, ind~nc»nt of ground condit ions!
"Balancm-Pamrn" , k)w radiation anv", high signal to 1'lO;s., and signal
to intwhr_ ratio!
Mini mal SUpPOrt COSt$. C,..isting to_r. h_. If..).

A tKhnician can Nsonat. a T.lrea " In...rt..:t ·V.... t o f l'«l u.ncy W'imin 1M hour!
Minimal SIW/ R is po. ibl. if Inmll~ and r-sonatttd to frvquency as d irectttd !
P,n...n prim-ity low-.ngl. , O mni'<l irect ional . , pprox, 6 DB null at .nds!
Costly, lossy, antenn, tUM,. not r~uiMI
Compf.t. si m pfified instaUllion ,nd rnon";ne to fr~UMlCY inst ructions su ppl~

with each kit.

WITH A

TELREX "BALUN" FED-"'NVERTED·VEE" KIT

THE IDEAL HI-PERFORMANCE

INEXPENSIVE AND PRACTICAL TO INSTALL LOW-FREQUENCY

MONO OR MULTIPLE BAND, 52 OHM ANTENNA SYSTEM

DIGITREX
ELECTRONICS COMPANY

PA·19 Wldeband Preamplifier
• 2 to 200 MHZ Bandwldlh(-3dB Points)
.19 dB Gain!
• 50 Ohms Input & Output Impedance
• Tiny PC Board 5Ize(7/8" x 1-5/8" )
• Absolutely No Tuning Required
• Extremely Stable
• Draws only 2DMA@12VDC
• Great Way to Increase Sensitivity

only $ 6 .95 of Receivers, Counters, etc.
• Fully Assembled and Tested

+.50 S hipping/ Handling • Instructions Provided, Full Warranty

STEP UP TOTELREX

--===--==--
--~~

f"4:::~l\H'Ibo~~...~ [)..... _·-==-"-17''''{

'lL.. '."'

Jefferson Davis Monument Award

-- - - --

three club members to: WASE c/o
WD8KIS, 2196 South Overlook Road.
Cleveland Heights, Ohio 44106.
Islands of the World DX Award: Spon­
sored by Amateurs res iding on
Whidbey Island. Washington. All
amateurs and SWLs throughout the
wor ld are elgible. Special band and
mode endorsements are available.
Appl icants must have OSL conftrma­
uons with:

(1) 50 Islands of the World, in­
cluding Whidbey Island.

(2) 100 Islands of the Workd, in­
clud ing Whidbey Island.

(3) 150 Islands of the World, in­
clud ing Whidbey Island.

(4) 162 Islands of the World, in­
cluding Whidbey Island.
Not all islands are qualified contacts
for thi s award. Applicant s will find it
necessary to have a special Island
Listing and a copy of the lOX Award
Program rules. Both may be obtained
by enclosing a large business size
SASE to : Bill Gosney, WB7BFK, 2665
N. 1250 East, Whidbey Island, Oak
Harbor , Washington 98277 USA.
Foreign inqui ries must include 5
IRCs.
As an added incentive, a Special lOX
Wall Plaque will be awarded to the
first recorded applicant to obtain the
maximum number of 162 Island con­
firmed. There is a f ine OX Profile in
Bill , WB7BFK, page 10 March 1979 73.
This award is not to be confused with
Islands-On The-Air Award by Geoff
Walls, 62 Belmore Road, Norwich
NR7 OPU, England. 73, Ed., W2GT

+.50 Shi pping/Handl ing

PS·600 600 MHZ Prescaler
• Provides +1D and -;.1DO TTL Level Output
• 75 MV RMS Input Sensitivity
• Built in 5 Volt Regulator allows

use al 8-12 VDC@9D-llD MA.
• Tiny PC Board Size (1- V.. " x 1 ~3/8" )

• Fully Assembled and Tested
• Inst ructions Provided, Full Warranty
• Uses llC9D DC and 74196 IC·s.

4412 Fernlee Royal Oak, Michigan 48073
COD O,d. .. Acc. pt.d 7am-' Opm Phone 313.651.9247

only

$18.95

Worked All South East Award
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pagation
The science of pred ict ing rad io conditions

with openings possible to just about
all areas 01 the world. Peak condi ­
ti ons should occur during the tat e
afternoon hours, and to many parts o f
the world expect the band to rema in
open to Midnight! Irs been a long
time since 15 meters has been a
nighttime OX band. but expect it to be
this June, and during the summer
months as well.

Fewer hours of darkness and an ex­
pected sharp seaso nal increase in
stati c level s will mask any improve­
ment o n 40, 80 and 160 meter OX pro­
pagat ion conditions. Yet, some ex­
cellent o peni ngs can be expected this
month on 40 meters to many parts o f
the world d ur ing t he hours of
darkness. The band won't sound as
good as it did during the spring months,
but signals will o ften be exceptionally
strong. OX openings to many areas of
the world are forecast for 80 meters
this June, during the hours of dark­
ness, but s ignals will often be weak
and noisy. Not much OX is expected
on 160 meters un t il the fall, but an oc­
casional o peni ng may be possible
during the hours of darkness, with
chances best just before sunri se on
the eastern terminal of a path.

Expec t plenty of short-skip open­
ings on the shortwave bands this

What's the surpr ise on 20 meters?
Well . while th is band is often thought
as the daytime OX band, this June it
will provide the best in nighttime OX.
While the band wil l open lor OX short ly
after sunrise, conditions are ex­
pected to be spotty until the late
alternoon. Then, li ke a switch being
thrown on, the band shou ld come to
life, with signal levels becoming
louder and louder as sundown ap­
proaches. Expect conditions to peak
an hour or two after sundown, and 10
remain excellent to most part s of the
world to Mid night , and beyond. From
sundown to well past Midnig ht you
are likel y to hear OX signals on 20
meters li ke you haven't heard in nearly
20 years !
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E

E
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LAST MINUTE FORECAST
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Look for some nice surprises on 15
meters. Expect the band to open lor
OX shortly after sunrise, and to re­
main open well into the evening
hours. This should be the best OX
band during the hours of daylight,

Propagation lrlde~
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D-I'oor open,ng. w,th ..- $/gOals Yarylng b81_ Sl
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HOW TO USE THIS FOREC"'ST

I Flr>d propaga/I()II mde~ eeeceetee ..,Ih pallicula, Dand
operlOng loom Propagat..,.., OIarts appBarlnQ oolhft tollow­
Ing pages

2_ WIth lhe propagalJOn UIde'. use the above table 10 tood
t te e >pected signal Quahty aseocratec w,th tile band
open ing fo, and dayo! lhe month. F", eumple, aOOP'IO '
ino sho..n in the charts w,th a p,opaga,ion ml1e' of 3 ..,II
be good (81 ()I'I June 1st. lInd 2nd; e>celloot 1"'1on thfl
third: good (BI on the .th and 51h; fail to good lB-q on
the 6fh. etc. Subscribe 10 bi.wael<ly M...IL·...·PROP. P,O,
80> 1714. Silve' SprIng, MO 20902,

Sunspot Cycle 21
Smoothed Sunspot Numbers
Month 1976 1977 1978
Jan. - 17 61
Feb. - 18 65
March 12 20 70
April 13 22 77
May 13 24 83
June 12 26 89
July 13 29 97
Aug . 14 33 104
Sept. 14 39
OCt. 14 46
Nov. 14 52
Dec. 15 57

June Forecast
The exceptionally h igh level o f

solar activity expected during June
should produce some pleasan t sur­
prises on the shortwave bands, par­
ticularlyon 10, 15 and 20 met ers.

·,1307 Clara St., Silver Spring,
MD 20902.

T he present sunspot cycle con- r - ---:--:-= -=:::"C:::::::-:= = c:-'""=-- -,
tinues to zoom upwards. bringing
with it a corresponding improvement
In propagat ion condi tions on the
shortwave bands.

The Swiss Federal Observatory, the
world 's offici al keeper of sunspot
records, report s a monthly mean num­
ber of 138 for February, 1979. Daily
activit y ranged from a low of 88 on
February 25th to a high of 171, wh ich
was recorded on the 21st.

This results in a 12-monlh running
smoothed n umber 0 1 104 centered on
Augu st , 1978. A sunspot cycle's prog­
ress is measured by the magnitude o f
smoothed sunspot number. A smoothed
number in the range of 150 is forecast
for th is month, as the present cyc le
reached a degree of intens ity only
rarely surpassed in the more than 200
years that sunspot record s have been
kept.

The fo ll ow ing are the officia l
smoothed sunspot numbers reported
to date for Cycle 21. The expert s con­
tin ue to disagree whether the new cycle
began during March or June, 1976.

Although normally dead fo r OX dur­
ing the summer months, expect con­
si derable OX on the 10 met er band
this June. and throughout the sum­

b----- - ------- ---j mer months of 1979. True, there will
be fewer east-west openings than
took place during the winter and spring
months, but there should be plenty 01
good openings to more southerly and
tropical areas. OX condit ions are ex­
pected to be best during the late
afternoon, and the band should re­
main open untit shortly alter sun­
down.
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HOW TO USE THE OX
PROPAGATION CHARTS

June 15-August 15, 1979
Time Zone: EDT
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Ar,ice
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V.h.t. Ionospheric Openings

Sporadic-E ionization is also ex·
pected to result in some fai rly Ire­
quent 6 meter short-skip openings
over a range from 1000 to 1400 miles.
During intense and widespread
sporadic-E ionization, two-hop open­
ings well beyond 1300 mi les may also
be possible at times. An occasional
sporadic-E opening on 2 meters can
occur, particularly when ionization is
very intense, over distances between
approximately 1200 and 1400 miles.

Two minor meteor showers are ex­
pected during June, the Herculids
and Scorpiids. They may produce
enough meteor ionization between
June 3 and 5 to permit some meteor­
type openings on the v.h.t. bands.

There is usually a seasonal decline
in T.E. propagation during the sum­
mer months, but some 6 meter open­
ings may still be possible during
June. T.E. openings must cross the
geomagnetic equator at or near a
right angle, and the best time for such
openings is between 8 and 11 p.m.,
local daylight time. Conditions favor
openings deep into South America
from the Central American and Carib­
bean areas in this hemisphere, as
well as from the southern tier states L----------------1
in the USA. Openi ngs can, however, r
extend at times into more northern
states as well. Similar north-south
T.E. open ings are posible in other
areas of the world.

When ordering for delivery outside
the USA, please remit $8.50 10 US
funds for surface deliver, $10 for atr­
mail delivery.

MAil-A·PROP
P.O. Box 1714

Silver Spring, MD. 20902

Propagation Handbook

There are st ill avai lable a very
lim ited number of The Shortwave Pro­
pagation HandbOOK personally signed
by the autho rs, George Jacobs,
W3ASK and T.J. Cohen, N4XX. This
book explains the many facets of
shortwave propagation in simple
language, and it is fu ll of do-lt ­
yourself data for predicting prcpaqa­
tion openings to all areas of the world
on the shortwave bands, as well as
forecasting day-to-day conditions.
The book is a first 01 its kind for the
radio amateur, shortwave listener,
and all others who make use of the
shortwave radio spectrum. Per­
sonalized copies can be obta ined
directly from the authors by sending
$7.50 (postpaid) to:

PARTRIDGE (CO)
ELECTRONICS LTD
~Kent.Eng"nd

G3CED Tel: 0843 62535 G3YFA

DON'T KEEP
AGOOD ANTENNA DOWN

SYSTEM 'A' 584.00
2SOW P.E. P. A/or "ICM'),"1Q only

SYSTEM oJ ' $110.00
500W P.E-P. • '01 knpoO••d Q F_ ••••c•••w.

Air mail COSt includM:! (Each system 3

sections 8lt$ily 8$$elTIbied to make unit

r6" long. Matching ATU I. Not only will

you save space but you get better value

per $ if buying direct UK manuf. Rush

yOUf Mastlffcharge. ViSll. Bankamericard.

ce check, or ask for brochure :-

(Variable Ireq. antI gives low angle, omni­

directional . harmonic free radiation on all

bands 160 thru 10 (+ MARS and nlceive

on all Be 8< SW).

1000's of glowing reports in our fifes of

the VFA in u5lt, often in poor aTH anc:l!or

under OAP. contests, etc.

... put it o p lnsteed. Install the

World·Record Breaking antenna that won

W6TYP the ORP ARC 1,000,000 milesl

watt award .

THE JOYSTICK VFA

CIRCLE 3!> ON Rf.AOER SERVICE CARD

month. For distances less than 250
miles, try 40 and 80 meters during the
day and 80 and 160 meters at n ight.
For openings between 250 and 750
miles, 40 meters should be best duro
ing the day, with 20 meters a close
second. Try 80 meters at n ight , with
40 meters a second choice. Twenty
meters should be best for daytime
open ings between 750 and 1300
miles, with 40 meters best at night,
backed up by 80 meters. Between
distances 011300 and 2300 miles, use
20 meters during th day, with 15 as a
second choice, with 40 meters ex­
pected to be best for this distance
range at night. Frequent ehort -sklp
openings, resutttnq from an expected
seasonal increase in sporadlc-E
ionization, should also be possible on
10 and 15 meters, over distances
ranging between approximately 450
and 1300 miles. As its name implies,
sporadic-E ionization can occur at
any time, but it is usually most
prevalent between 10 a.m. and 2 p.m.
and aga in between 6 and 10 p.m.,
local dayl ight time.

Thi s month 's CO Propagation
Charts contain OX predict ions for the
period June 15 through August 15,
1979. Short-skip Chart s for June, for
openings between 50 and 2300 miles,
and from Hawaii and Alaska , ap­
peared in last month 's column.
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Chile , 18·19 (3) 16-17 (3) 02.Q4 (31 04.Q5 m 2300(1) 11.12l1 1 21·22 (1l 22 -23 (2) 1l7-09 (3) 20.Q2 (I) "

Afaentina 19-2 1 (2) 17-23 (4) 04 .Q7 (2) 22-03 ~ I)"
Caribbean 10·12 (1) 08-09 (2) 03.Q5 (21 19-20 (1)

?O.Ql (I) 09-11 (2) r.2-<15 (2)"

& ruguay 21 -22 (1) 23.Ql (3) 07.Q9 (3) )1_13 (1) 05.Q6 (I)"

01.Q2 (2) Q9.10 (2) Cent ,al 12_1 4 (2) {J9-10 (3) 05·07 {31 20-21 (3)

02.Q0 (1) America & 14·15 (3) 10 -12 (41 07-09 (41 21 -23 (4) AustralaSIa 14·17 (11 0 7.Q9 (1) 20-22 (11 sacc (I)

No rthe, n 15-17 (4) 12_14 (31 09-11 (31 23 -00 (3) 17-19 (21 IJ_17 (I) 22-00 (21 OO.()l (2)

M cMurdo 15-17 (1) ~6-18 (I) 17-19(1) 02-05 (I) Counllies 11-18(3) 14-19 (41 11·15 (21 OO.Q3 (2) 19-21 (3) 17·19 (2) 00·05 (4) 01.Q5 (3)

Sound, 18-21 (2) 19-22 (2) 0 1 South 16-1 9 (2) 19-23 (31 15-17 (JI OJ-05 (3) 21-22 (21 19-22 (3) 05.Q7 (3) 05-06 (2)

Anta'clica 21 -22 (I) 22 -00 (3) Amer;ca 19-20 (1) 23.QI (21 17-01 (41 05-06 (1) 22 -20 (11 2200 (4) 07-09 (41 06.Q8 (I)

03.Q5 (2) 01 -08 (1) Il l .Q3 (31 20 -22 (1) " OO.Q l (3) 09-10 (21 01.Q4 (I)'

115-06 (I ) 22 -04 (2)' 01 .Q2 (2) 10-13 (1)

07.Q9 (1) 04-05 (I) " 02.Q0 (I) 13- 15 (2)

Pe ru, 09-13 (1) 07-08 (1) 10_15 11) 20 -21 (1)
15-17 (1)

Boliv ia, 13·15 (2) 08-10 (2) 15-17 (2) 21 -22 (2) Ca'ibbean 09·11 (I) OWl'" 08- 11 (3) 19· 21 (1)

Time Zones: COT & MDT Pa ,aguay, 15-16(3) 10_14 (1) 17-18 (3) 22.Q2 13) Central 11-12(2) 09-10 (J) 11-15(21 21-22 (2)

B razil. 16-16 (4) 14-15 (2) 18.QI (4) 02.Q3 12) Ame,lca ~ 12_1 4 (31 10-12 (4) 15-17 (3) 22-00 (3)

(24"Hour Time) cnae. 18·19 (3) 15-1 6 (3) 01 -00 (J) 03.Q5 (1) No rthern 14·16 (4) 12-1 4 (3) 17·0 1 (4) OO.QJ (2)

A r3enlina 19-20 (2) 16-22 (4) 03-07 12) 20 -00 II)" cccotnes 16-17 (3) 14_19 (4) 01.()4 (3) 03.Q4 (0)

CENTRAL USA TO: & rU9 uay 20-21 (1) 22 -00 (J) 01 -09 (31 of South 17-18(21 19-21 (J) 04.Q5 (2) 04-<J5 (2)

OO.Q l (2) 09-10 (2) America 16- 19 (11 2100 (2) 0'j.Q6 (31 05-06 (1)

01 -0211) 00-08 (1) 06-06 (41 21·2J (1)"

<0 rs ac ,ru.,
14-16 (1) 17-19 (1 ) 02-06 (I)

23.Q3 (2)"

Mete ' s Meters MeterS M eI ers McMurdo 15-16 (1) 03-04 (1)'
Sound_ 16-1712) 19-22 (2)

western & "" 11-15 (11 05-06 (21 20 -23 (1) Antarctica 17_18 (J) 22.Q2 (3) Peru , 09-12 (11 00.Q7 (1) 09-15 (11 20-21 (I)

Soulhern 15-17 (21 08--15 (11 23-01 (2) 18-19 (2) 02.Q4 (2) Boli via. 12-15 (21 07-09 (2) 15-17 (2) 21-00 (2)

Europe & 17·16 (31 15-17 (21 01 -02 (1) 19-21 (I ) 04_0711) Paraguay _ 15·16 (31 09-13(1 ) '7_16 (0) OO.Q2 (1)

No rth 18-19 (21 17-18 (31 22 -00 (1)" 07.Q9 (2) B,azil, 16- 16 (41 13-15 (2) 18-01 (4) 02-{)J (3)

Af rica 19-20 (1) 18-22 (41 09· 1011) cnne. 18·19 (01 15-16 (3) 01 -03 (31 00-{)4 (2)
23 -01 ( 1) 22 -02 (31 A'3entina 19-20 (21 16-20 (4) 03-06 (2) 04-05 (I)

02.Q0 (~~ I &. ruguay 20-21 (11 2J-00 IJ ) 08-08 (31 02-04 (1)'
03-05 (1) OO.Q l (2) 08·09 (2)

Northern Ni l 10·15 (1) 02-06 (11 20 -21 (1)
0 1.Q2 (1)

& Cent ral 15_17 (2) 06-09 (2) 21 ·20 (2) Time Zone PDT (24"Hour Time) McMurdo 17_19 (1) 14-16(1) 16·16 (1) 00-23 (1)

Eu rope & 17-18(1) 09·15 (I) 23 -00 (I) scene. 16-17(2) 18·19 (2) 20.Ql (2)

Eur0A'an 15- 18 (2) 21 -23 (I )" WESTERN USA TO: AnlarClica 17-19 13) 19-02 (3) 01·04 (I )

'" 18-19(3) 19-21 12) 02-04 (21 04-06 (2)
19-21 14) 2 1-22 (1) 1l4-06 (II 00.Q7 (1)

21 -00 131 <0 is zc 40180 06-08 (21
00 -02 12i Mete,s Meters MeIer s M eI ers

08·10 (1 )

Eastern 15-17 (11 11 -1611) 13-16 (1) 21 -23 (1)
Western &. "" 08-09 (11 20.Ql (31 20-23 (1)

Med,ler · 16-17 12) 16-18 (2)
, anean &. 17-19 (0) 18-20 13) Southern 09-11(21 01 ·00 (1)

M rddle 19·2012) 20 -22 14) Eu,ope & 11·15(1 ) 06-08 (21

Ea st 20 -21 11) 22 -2313) Nort h 15-17 (21 08-14 (11 • Ind ic alaS besl t rme for ei Ght y mele, open ings . Open -
20-00 12) Af, ica 17·16(11 14-16 (21

00 -02 (1) 21 -23l1) 18-21 {31 ing s on 160 meters are also like ly to occur dunng

07.Q9 (11 21-23 (2) those t imes when 80 meter openings are sho.... n .... i t h
a propagation index 01 (2) , or h igher.
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a monthly feature by

FRANK ANZALONE, W1WY

ntest lendar
News/v iews of on-t he-air compet it ion

Minnesota aso Party
Start s 1800 GMT Saturday , June 2

Ends: 2359 GMT Sunday, June 3

Frequencies: CW · 3575, 3710, 7070,
7125, 14075, 21075, 21090, 211 40,
26090, 26125. Phone - 3770, 3790,
3943, 3960, 7090, 72 10, 7275, 14320,
14340, 21360, 21440, 28620, 28690.
And 50.1 · 50.5, 145 · 147. For U.S. and
DX as allowed.

Award s: The part y Supports hun­
dreds of certif icates and trophies in
all categories and divisions. A s.a.s.e.
will get you a list. Include extra
postage lor ITU, IARU. IARC, lARS
country, prefix and zone lists.

Send all request s and your log to:
International Amateur Radio Society,
K6BX, P.O, Box 385, Bonita, Cali f.
92002

The Heartl and A.R.C. is again epon­
soring th is party. Phone and C.W. are
one con test. The same sta tion may
be worked on each band and mode.
Only one transmitter may be used at

6 Meter " SMIRK " aso Party
To be held Saturday , June 2nd . duro

ing the hours when there is progaga­
non on 6 meters.

The party is open to all but only
scores of SMIRK members are ellgi·
b!e for awards.

Exchange: Call, state, province or
count ry and SMIRK number i f you are
a member.

Scoring: Contacts with members
count 2 point s, with non-members 1
poi nt. Mult ipl y total OSO points by
the number 01 states , provinces and
countries worked tor your final score.

Awards: Certif icates to the top
scores in each State, Province and
Call Dis t ricts. (for ent ries outside the
U.S.)

Members should have received a
detailed co py of the rul es, log and
dupe sheets.

Ma il yo ur log , dupe sheet and a
s.a.s.e . be fore July tst to: Ray Clark ,
K5ZMS. 7158 Stone Fence Dr., San
Antonio, Texas 78227

CHClFHClHTH OSO Party
6 Meter " SMIRK " contest
Minnesota aso Party
Pennyroyal aso Party
S.OW. P. aso Party
ARRL VHF aso Party
RSGB Nauona! Field Day
Wesl Virginia OSO Party
All Asian Phone Contest
VKJZUOceania OX Contest
ARRL Field Day
SEVEN Land OSO Party
IARU Radiosport Champ.
VHF Space Net Contest
Bancroft "Homecoming"
All Asian CW. Contest
C.LA. A.A. AClDe Contest
I Not off icial

,.,
2
2·3
3
~7

~10

~10

1&17
1&17
1&17
23-2'
30-1
14·15
21 ·22
11·1 8
25-26
59

Calendar of Events

IARs/CHCfFHCfHTH aso Party
Starts : 2300 GMT Fr iday, Ju ne 1
Ends: 0600 GMT Monday, June 4

June
June
June
June
June
J"ne
J"ne
J"ne
June
June
June
JulJI
July
JUly
Aug.
Aug.
Sept.

This is th e summer edit ion of this
ac tivit y and as in the past I recom­
mend that you send a s.a.s .e. to K6BX
for more detailed in formation.

Essentia ll y ru les are as follows:
Exchange: aso no., RS (T), name,

CHC!FHC no., state, county or similar
division. Non-members send HTH in ­
stead of membership number.

Scoring: For CHC - 1 point per aso
with other CHCers, 2 points if it's a
HTHer , 1 add itional point i f it's a YL,
BIP, FHC, Novice, CHC 200, Merit or
Club stat ion, or if it's on vhf/uhf . Dou­
bl e above aso points if aso is out of
own coun try.

For HTH . Contacts with other
HTHers 1 point, with CHCers 3
points. Rest same as above. S.w.1.
use same scoring as HTHers.

Multipl ier: Each continent , country,
ITU zone and each U.S, state .
(Counted once only)

Final Score: Total aso points from
all bands times the sum of the
mul tiplier . Mutt t-operator stations
divide score by number of operators .
The same station may be worked on
each band and mode tor OSO points
but no t a multiplier.

As if I didn 't have enough to do. I
got saddled with another contest , the
Stamford VHF Party on April 1st.

Fortunately it was a small affai r
and scoring the logs was a simple
matter.

The final results show NO winners,
all the scores were identica l, ZERO f--- ----- - - - - - - - ---1
points.

However there were several d is­
quauttcat ions.

K2EEK was d isqualified lor
multiplier infrac t ions, c laiming a 6 %
size shoe. Not those canal boats you
are wearing Buster . I recall the verse
in an old song. " All t he angels have
big feet th at's why I'm going to
Heaven." Al least there's some hope
for you AI.

K2MGA was also disqualif ied tor
multiplier misrepresentation , claim­
ing an age multiplier that would
qualify him as a Senior Citizen.
Hiding behind that growth of spinach
di d not fool the Committee, Dick.

WA2LRO's log was not acceptable ,
Sorry " Boss Man " thi s was a 2 Meter
amateur band contest , not a Citizen
Band, 10/4 Good Buddy?

K2VG and W2LZX did not meet the
April 3rd ma iling deadline. Better
check your mail room, you guys.

And Kim Smith, Kim Smith ? How
did you get in the act? Et tu Kim? You
can't trust anybody these days,
especially come the month of Apr i l
each year. A contest on April t at . my,
my. (If you don 't know what this is all
about you 're just no t read ing my Cor­
umn .)

was inadvertently
om itted from the

World Top Scores block listi ng in the
'78 WPX-SSB Result s, Dec, 78, CO.
The score, 305,080 was 2nd Wor ld
High for 3.5 MHz, consequently
KH6XX was not listed in the All-Time
Records, Feb, 79, CO, although he is
the current Oceania, 3.5 MHz record
holder. So sorry about this Randall ­
we promise to do better.

KH6XX
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anyone time, cross-band con tacts
are not allowed. Novices compete
with Novices and Techs wi th Techs.

Exchange: RS(T) and OTH. County
for Mmn.. ARRL sec tion or coun try for
others. Novice and Tech stat ions
must identify their l ic ense cl ass.

Scori ng: One po int for phone
osos. 2 points i f it's on c.w., and 5
poi nts i f ir s with a Novice or Tech .
Contacts wit h cl ub st ation WB0TTZ
are worth 10 points on each band
worked .

Minn. stat ions multiply total OSO
po ints by ARAL sections and OX
countr ies worked . Others, OSO
poin ts by Minn. counties worked.
(max . of 87)

Frequencies: C.W. - 28050, 28150,
21050,21150, 14075, 7075, 71 25, 3600,
3725. Phone - 28700, 21400, 14300,
7275, 3950. (Avoid Net frequen cies)

Award s: Certi ficates to each state,
OX country, and Novice and Tech
high scorers. County awards to Minn.
stations having 10 or more asos.

Stations making 50 or more con­
tacts must inc lude a check sheet lor
each band and mode used. Usual dis­
qualifica tion crit eria will be en forced.

Include a s.a.s.e. with your log and
send to: Hear tl and A.RC., cto Scott
Nelson , W0 0EZF, 421 W. Wisconsen
Ave., Stap les, Minn . 56479. Mailing
deadline is July t st .

Pennyroyal aso Party
0001 to 2359 GMT Sunday, June 3

The Pennyroyal A.A.S. will be
operati ng portable from the Jefferson
Davis Memor ial Park to celebrate the
memory of Pres ident Davis, the only
president of the Confederacy.

A speci al certifi ed sequential
award will be issued to any amateur
station conf irming a contact with a

PARS. member during the above
period, or wi th any 10 Kentucky sta­
t ions du ring the year.

Frequencies to monitor: 3970, 7270,
14310, 21370, 28610. Novice - 3740,
21140, 28140.

Send $2.00 and your aSL cards to
PAR.S. Box 1077, Hopkinsville, Ken­
tucky 42240

S.O.W.P. CW aso Party
Starts: ooסס GMT Wednesday. June 6

Ends: 2359 GM T Thursday, June 7

This is the 4th annual party for the
Society o f Wi reless Pioneers. Thi s
year it is being held rntd -week to
avoid the weekend QRM.

There are no formal requirement s.
just an exchange of name, member­
ship nu mber and OTH.

Sugges ted frequenci es are 55 kHz.
up from the low end o f eac h band.
(Novices in the center of each novice
band.j Uti l ize 10 and 15 meters for
long haul a sos.

A spec ia l cert i f ic ate wi ll be
ava ilable to all members who contact
a min imum of ten members during
the period o f the party.

Request for the certif icate must In­
elude a li st of stat ions worked, dates,
times and membership numbers.

Include a s.a.s.e. wit h your request
and submit before June 30th to:
Manuel ., Pete " Fern andez, W4SM,
129 Hia leah Aoad, Greenville, S.C.
29607

RSGB National Field Day
Starts : 1700 GMT Saturday, June 9

Ends : 1700 GMT Sunday, June 10

Thi s is a c.w. only contest and ac­
t ivity is confined to Great Bri tian.

However wh ile overseas stations
are not eligible to compete th ey can
work the Br iti sh portables. Check
logs are welcome and a certi ficate
wi ll be awarded to the overseas sta­
tion in each continent whose chec k
log shows the most po ints con­
tributed to competitors.

Send your check log to: ASGB HF
Con tests Committee, c/o Mr. M. Harr­
ington, 123 Ctensharn Lane, Sutton,
Surrey, SM1 2nd, England.

ARRl VHF and ARRl Field Day
AAAL has two act ivities going thi s

month, thei r " biggie" is their Field
Day of course. Thi s one probably
generates more operator per operator
acti vity than any other domesti c corn­
petit ion in the world. OS T has all the
detail s, naturall y.

The VHF Party. June 9 · 10.
The Field Day, June 23 ·24.

Awards: To the highest scorers,
bot h phone and c.w. as fol lows:
Single operator all band, in each
country and USA call areas, up to the
5th rank where ret urns justify. Single
band and rnult l-ooerator entries In
each count ry on ly. Cont inenta l
leaders will also rece ive and award.

logs: Keep all times in GMT, fi ll in
country or prefix column only fi rst
time it is worked , and use a separate
sheet for each band. A summary
sheet showing th e scoring and other
in format ion. and a signed dec laration
is also requested.

Disqualification regu lat ions will be
st rictly enforced so check your log
carefu lly for cups and etc. And keep
in mind that non -Asians use prefixes
for their multiplier, not countries.
Club stations are classed as mul t i­
operator. Each oprator o f a mult i sta­
tion will g ive his age in the exchange.
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Logs must be received no later
Ihan September 30th for phone en­
tries and Nov. 30th for the c.w. sec­
tion . They go to: J.A.R.L. Contest
Committee, P.O. Box 277, Tokyo Cen­
tral, Japan. Include an IRC and s.a.e.
for a copy of the result s.

Asian Country List

A4, A51 , A6, A7, A9, AP, BV, BY, CR9,
EP, HUHM, HS, HZ/7Z, JAJJ EJJF/JGI·
JH/JIIJJIJR , JDlI JT, JY, OD5, 521 ,
TA, UAJUKJUVIUW9 . 0, UD61UK6CI
D/K , UF6IUK6F/OI0IV, UG61UK6G,
UH81UK8H, UI8/UK8AIG /I ILlOIT/Z ,
UJ81UK8JIR, UL7IUK7, UM8IUK8MIN,
VS6, VS9M1806, VU, VUIA, VUIL, XU,
XV, XW8, XZ, VA, Yl YK, ZC4/5B4, IS
(Spratly), 4S7, 4W, 4XI4Z, 70 (Yemen)
70 (Kamaran), 8Z4, 9K2, 9M2, 9M8,
9N1 ,9V1 .

West Virginia 050 Party
Starts: 2300 GMT Saturday, June 16

Ends: 2300 GMT Sunday, June 17

This one is again sponsored by the
West Virginia Amateur Radio Coun­
c i l.

There are no time limits, the same
station may be worked once on each
band for OSO points , and W. Va. sta­
tions may work each other for OSO
and multiplier credit.

Exchange: OSO no., RS(T) and
OTH. County for W. Va., state or coun­
try for others.

Scoring : W. Va. sta tions mu ltiply
total OSOs by (W. Va. co unties +
states + coun t ries) worked. Multipl y
total by power mult iplier if any.

Others multiply to tal W. Va. OSOs
by W. Va. counties worked. (max. of
55) And mul tiply tolal by power
multipl ier if any.

There is a power muutptler of 1.5
tor stations using 200 watts or less in­
pul.

Frequencies: C.W.. 35 kHz. ins ide
each c.w. band. Phone - 10 kHz. inside
the " General ., portion 01each phone
band.

Awards: To the tst. 2nd and 3rd
place scorers and Novice in West
Virginia. And top scores in each state
each country. (Single operator only)

To be eligible to r an award logs
must contain a minimum of 50 valid
contacts (20 for Novices) and be
received no lat er than July 15th.

Set up your log as follows:
Date/t ime in GMT, OSO no., cal l s ign,
OSO no., RS (T), OTH and mode and
band used.

Logs go to: Wesl Virgin ia aso Par­
t y, P.O. Box 36, Seneca Rocks, W. Va.
26884
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All Asian Contest
Phone: June 16 ·1 7 C.W.: Aug. 25 ·26

Starts: 1000 GMT Saturday
Ends: 1600 GMT Sunday

This is the 20th year for this JARL
activity. The exchange is between
Asian countr ies and the rest 01 the
world.

Class ifications: Single operator,
single and all band. Multi-operator ,
single transmitter , all band only . (no
mult i transmitter)

Exchange: For OM's, RS (T) plus
age of operator. For YL's, RS(T) plus
00 .

Scoring: One point per OSO.
Asians use non-Asian count ries for
thetr multiplier. (ARRL list) Non­
Asians use prefixes fo r t heir
multiplier. (CO WPX l ist ) Note:
Ogasawara J D1 (Bon in & volcano)
are in Asia. Minam i 'ro rtsh tm a JD1
(Marcus) is in Oceania. (KA contacts
do not count)

Final Score: rota! OSO points Irom
each band times the sum of the
multiplier from each band.

VKlZUOceania OX Contest
Starts: 1000 GMT Saturday, June 16

Ends: 1000 GMT Sunday, June 17

This is a new one and not to be con­
fused with the VKlZUOceania Con­
test in October which has been
around many, many years.

Three classes, sing le operator,
rnultt-operator and s.w.l. Mu lti logs
must be signed by each operator and
s.w.1. must log both sent and received
num bers .

The scoring system is rather com­
plicated and confusing so revlew the
following carefully .

Exchange: RST, Zone number (CO)
and time in GMT.

Scoring: aso point vatue as per the
Exchange Point Zone Chart. (CARTG).
Multiply total OSO points by the
number of countries worked, and
again by the number of continents.
(max. 6) Contacts on 80 count triple,
and on 40 double points. (pro .... iding
they are not with stations on one's
own continent, which have normal
vatue.j

After the above calculation world
stat ions add 100 points for each
VKlZL station worked on 14, 21 & 28
MHz, 200 points on 7 MHz and 300
points on 3.5 MHz.

A VKlZL station may be co unted
on ly once il worked on 14, 21 or 28
MHz, but may be counted again if
wo rked on 7. or 3.5 MHz.

The ARRL co unt ry li st and call
areas in WIK, VKIZL, VEIVO and JA
will be used as multipliers.

Awards: Will be issued to 1st, 2nd
and 3rd place winners on a world
basis and to winners in each country.

Use a separate log sheet for each
band, include a summary sheet with
your entry showing the scoring and
your name and address in Block Let­
ters.

Logs must be received by August
18th and go to: Bill Storer, VK2EG, 55
Prince Charles Road, Frenchs Forest
2086, N.S.W. Australia.

SEVEN Land 050 Part y
Starts: 1200 GMT Saturday, June 30

Ends: 2400 GMT Sunday, July 1

This is the 2nd annual 0 50 Part y
sponsored by th e NAS Whidbey
Island A.R.C.

The 7 Land area includes not only
the eight W7 US states but also VE7
and KL7.

Operating time is limited to a max­
imum of 30 hours out of the 36 hour
contest period. The same station may
be worked on each band and contacts
between 7 Land stations are permit­
ted lor OSO and multiplier credit.

Exchange: RS(T), OSO no., and
state, province or country. 7 Land sta­
tions will also include their county .

Points: One point per OSO for 7
Land stations. Five points tor each 7
Land OSO for others.

Multiplier: For 7 Land . One for
each of the 50 US states and 13 Cana­
dian provinces worked on each band.
All Otners - One for each 7 Land state
(9) and VE7 worked on each band.

There is al so a power mult ip lier as
foll ows; Five walt s or less X 5.. 5 10
100 wat ts X 2. ·100 to 299 watts X 1.5
-300 to 499 wat ts X 1.25 · Nil if over
500 watts.

Final Score: Total aso points X
sum of mult iplier from each band X
power multiplier if any.

Awards: Certificates to top scoring
single operator station in each state,
province and OX country. And top
multi-opr. station in each WIVE call
district.

Logs must show band, mode,
dateltime in GMT. station worked, ex­
change senl/rec'd and points. Use a
separate sheet for each band and a
dupe sheet if your log contains over
100 contacts.

Make up your own log and dupe
sheets, but su mmary and rul es
sheets are a....ai lable f rom the Club if
you include a s.a.s.e. with your re­
quest.

Mailing deadline is August 1st to:
Whitbey Island DX Club, Atl: Lloyd
Vancil , WB7 NVM, 3541 Appain Way,
Oak Harbor, WA 98277. Include a
s.a.s.e. lor results.
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Beckman (Display
Systems Division)
LCD Designer Kit

A designer's kit that allows
users to experimen t wi th large
area liquid crystal displays in
various applications is available
from Beckman Inst ruments. The
ki t, which sells for $11 .95, in­
cludes a Beckman one-half inch,
four<ligit liqu id crystal display,
an easy -to-mo unt connec­
tor/bezel assembly. printed clr­
cult board, complete specifica­
tions and applications informa­
tion. A list of manufacturers that
provide integrated circu its wi th
LCD interfaces is also included.

For more information, contact
Display Systems Division .
Beckman Instruments, Inc. 2500
Harbor Blvd., Fullerton CA 92634.
or circle number 69 on the reader
service card .

Jilson Corp.'s QuikSnip
Cutting Shears

Jilson has just marketed a new
pair of cutting shears which they
say can cut aluminum, brass and
copper sheets up to 15 guage,
and mild steel up to 18 guage.

Cutting can be started in the
center of work by cutting a
quarter-inch hole to accomodate
the OuikSnip cutting jaws.

Four models are available to
cuI all materials f rom sheet
metal to plastic sheeting in any
desired pattern. Model J1252WC
has a special wi re cutting
feature.

For detailed information, con­
tact The Jilson Corporation , 291
S. Van Bru nt s r., Englewood NJ
07631, or ci rcle number 63 on the
reade r service card.



Cincinnati Electra­
systems' Model 400
Pulse Generator

A compact pulse generator has
been introduced by Cincinnati
Electrosystems as an addition to
their Black Box series. The Model
400 costs $59,95.

The uni t uses a quasi-compli­
mentary VMOS FET output, pro­
ducing a less than 10 ns rise and
tall time with an output im­
pedance of less than 5 ohms.
Pulse width and repet it ion rate
are variable from one microse­
cond to one second. One shot
pulses are pushbutton or exter­
na lly t riggered. Output amplitude
typically swings within 0.1 Vof
the 5·10·15 volt external supply
voltage and is current limited to
approximately 100 rnA and can
withstand a direct short to Vee or
ground.

The Model 400 is small (4 x
2.875 x 1.5625 inches). For more
information contact Cincinnati
Electrosveterns at 469 Ward's
Corner Road, Loveland OH 45140,
or circle number 67 on the reader
service card.



Electronic Specialis ts,
Inc., 's Iso lator

VIZ Manufacturing Co.'s
Five Function V.a.M.

Only 4·518 inches long, thi s
new v.o.m. fi ts comfortably in the
hand for convenient use-.

Known as the Model WV-561 B,
the instrument can be used to
measure d .c. and a.c. vol ts up to
250 V, resistance up to SOOk
ohms, current up to 250 mA and
decibels from ·20 to + 22. Each
function has three ranges which
are easily selectable by means of
a rotary panel switch wi th three
color coded function indications.

The cost of the WV·561B is
$19.95.

For more in formation contact
VIZ Manufacturing ce, 335 E.
Price st., Philadelphia PA 19144,
or ci rcle number 61 on the reader
service card.

from the power amplif ier. Isola­
tion o f disruptive power line hash
and damaging power line surges
is also provided by the Isolator.

Connected to the 120 v.a.c. line
with a standard a-oronu plug, the
Isolator can accomodate an 1875
watt total load, with each socket
able to handle a 1000 watt load.

The Isolator costs $49.95.
For more informat ion, contact

Electronic Specialists at 171 S.
Main St., Nat ick MA 01760, or clr­
cle number 62 on the reader ser­
vice card .

•

~• •

-

Electronic Specialis ts an­
nounces the int roduct ion of the
Isolator, comprisi ng three in­
dividuall y filtered 3-pronged a.c.
sockets with integral su rge sup­
pr ess ion. With each socke t
iso lated from the other sockets,
e qu ipm ent int eracti ons are
eliminated. The Isola tor is par ­
ti cularly valuable for isolating
sensitive pre-amps and tuners

Cushcraft Corp.'s
V.H.F./U.H.F. Mobile
Antennas

Cusheraft has introduced two
new high performance v,h.f.lu.h.f.
mobil e antennas. They feature 3
dB gain with 5/8 wavelength
s ta inless steel whips , and
preci se frequ ency adjustment
with a finger lip connect. They
are t runk lip and magnetic mount
models which have been lested
to speeds in excess of 90 mph.
The antenna packages include
18' of RG-581U cable with connec­
tors plus car fini sh protective
pads.

The v.h.f. models cover 144-174
MHz, including the 2 meier sub­
band. The u.h.f. model covers
220-225 MHz.

For more information wri te to
Cushcraft Corp., P.O. Box 4680.
Manchester NH 03108, or ci rcle
number 60 on the reader service
card.



BUTTERNUT
ELECTRONICS CO.

$98.00 PPO. IN CONT. USA l il Y U PS) .
MN . R E S I D E N T S ADO TA X .
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PtlOtolE !>07- U 7- l l26

OTI'1ER ..ODELS . TOO ! FREE INFOR.....TlON .

CIRCLE 160"" RE AD£R SERVICE CARD

The only REALLY
NEW 80-10 meter
vertical design in
20 years!
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Ex-Cell-O Corporation

The Timesavers

GREENLEE TOOL CO

HF5V-ll
--'

Model

With a Greenlee Chassis Punch you can punch
clean true holes in seconds. Round . square.
key o'r D. In 16-ga. metal. hard rubber. plastic
or epoxy. Available at radio and etectronrcs
parts dealers. Wr ite for cata log E-730.
Greenlee Tool Co. Rockford. III. 61101.

Put more
punch in your work.

•• _1

,.~</,,,,,- ....- ,- -MHALM H.UOlD C. NOW\AND
WIlXH
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HAl ·TRONIX. ~

my COmPETITION KNOWS mE •••
YOU SHOULD TOO!!!

COMPLlTl K ITS: CONSISTING OF EVERY ESSENTIAL PART NEEDED TO
MAK E YOUR COU NT ER COMPLETE HAL-&ClOA 1·OlGIT COU NTER WITH FRE.
OUENCY RANGE OF ZERO ro ecc MHz. feATURES TWO INPUTS ONE FOR
l OW FREOUE NCY AN D ONE FOR HIGH FREOtJENCY; AUTOMATIC ZERO
SU~ESSlON TIME eASE IS 1,0 SEC OR .I SEC GATE WITH OPTIONAL 10
SEC GATE AVAILABLE ACCURACY :t ,001%. UTILIZES 1o-MHz CRYSTAL S

"'"COMPLETE KlT...............•••••••...~ .. ... . ....••.... . ...... Sl2t
HAL-lOO" 7-DlGIT COU NTER WITH FREOUENCY RANGE O F ZERO TO 300
MHz FEATURES TWO INPUTS ONE FOR LOW FREOUENCY AN D ONE FOR
HIGH FREOUENCY : AlITOMATIC ZERO SUPPRESSION TIME eASE IS t ,OSEe
OR.' SEC GATE WITH OPTIONAL 10 SEC GATE AVAILABLE, ACCURACY
:t 00''''-, UTILIZES l().MHz CRYSTAL 5 pp",

COMPLETE KIT...............••.••....~. . .......•.. ....... .... . Sloe
HA L-50A 8-OIOIT COUNTER WITH FREQU ENCY RANGE OF ZERO TO 50
"' H~ OR BEnER AUTO"'ATIC OECIMAL POINT. ZERO SUPPRESSION UPON
DEMAND. FEATURES TWO INPUTS; ONE FOR LOW FREOUENCY INPUT. AND
ONE ON PANEL FOR USE WITH ANY INTERNALLY MOUNTED H ALTRON IX
PRE·SCA LER F~ WI'1 ICH PROVISION S HAVE ALREA DY BEEN MA DE 1,0
SEC AND 1 SEC TIME GATES ACCURA CY ~ .001%. UTILIZES 100MI'1l
CRYSTAL ~ PPM
COMPLETE k iT ~ ••.... ........••....... Sl oe

Plf -SCA U I kITS
HA L ) OO 'Il • • • • • .. • .• . .• . •• .• ..• .•• • •. • •. •. •..•.•. •• $ 19.95

IPrI-<l"necl G10 bolord ..nd .. It componen ts)
HAL ) OO Alrlf• . • . .• .• . • • ••• •• • •• •• • .• .• . . • . • . . • . • . • $14.95

(s..me as ..ee-e .... ,tn prn mpl
HA L 600 rlE. . • • . •. . . . • • • • • • • • • • • • • •. •. . •. •.. •. •. . • . • $) 4 .9 5

jPre--d,illed G10 bolo,d and a ll components)
HAL 600 A/rlf•.••• ••• ••••• •....• .• • . • .•• .• .•• .•••• .• 5)9.95

(Same as abo.e llut ....,In p,eamp)

TOUCH TONE DECODER KIT
HIGI'1LY STA BLE DECODER kIT , COMES WITH 2 SIDED, PLATED THRU AND
SOLDER FLOWEO G·l0 PC BOARD. 1·567'1. 2·1.w2. AND ALL ELECTRON IC
COMPONENTS, BOARD MEASURES 3'1:1 _ 5 '1> INCHES. HAS 12 LINES OUT.
ONLY $)9.9S
DELUXE 12·BUnON TOUCHTONE ENCODER KIT utilil i"O the ne.. ICM 1206
Ch ip. P,o.-,de. bo,h .VISUAL AND AUDIO ,nd,c.. t,ons ' Comes ..,ltlltS O....n t o-
lone anod,zed alum, num cabInet Meas ures only 2 3/. x 33/. ". Complet e ,lh
TouCh·Tone pad. board. C' VSlal, ch ip and a ll nacessary componen lSIO linosh
Ihe ~ It

PRICED T , sn .'s
Fo, those ne ,Sh to mount 1M encod er In a hand-held uni!. the PC board
meaSurllll on iy 91 'S" x 1 3/ Th iS pa,lIal ~ I t ..i th PC board, c'ystal. ch;p and

~~,;,aDa;~~: Sl US

ACCUKln. urn THIS ACCUKEYER IS A REVISED VERSION OF THE VERY
POPULAR WB4VVF ...CCUKEYER ORIGINALLY DESCRIBED BY JAMES GAR·
REn. IN a ST MAGAZINE AND THE 1915 RADIO AMATEURS HA NDBOOK.
SI 6.9S

Accu.nll_M1MOU Or llON .n THiS ACCUKEYER MEMORY KIT PRO.
VIDES A SiMPLE, LOW COST METHOD OF ADDING MEMORY CAPABILITY
TO THE WB4VVF ACCUKEYEA. WHILE DESIGNED FOR DIRECT AnACH.
MENT TO THE ABOVE ACCUKEYER. IT CA N ALSO BE An ACHED TO A NY
STANDARD ACCUKEYER BOARD WITH LlnLE DIFFICULTY. S16.95

6.D1GIT CLOCK e 12/24 HOUR
COMPLETE KIT CONSISTING OF 2 PC GIO PRE·DRILL ED PC BOARDS. 1
CLOC K CHI P, 6 FND 3S$ READOUTS. 13 TRANSISTORS. 3 CAPS. 9
RE SIST O RS , e DIODES. 3 PUSH ·B UTTON SW IT CH ES. POWER
TRAN SFORM ER AN D INSTRUCTIONS.
OON'T BE FOOLE D BY PARTIA L KITS WHERE YOU HAVE TO BUY
EVERYTH ING EXTRA,
,.KIDAT •••••••.•••••••••••••••••••••••••• . . . . . . . . . . . • • • • • • • • • • SU .95

uac. CA'SI. A.ailable and ....i11 lit anyone 0 1 the aboYe Clocks, Regula'
Price . , $6.50 .. Coot, U .S-O_ -.hit_dod.

'WJl.DI(iIl "tAII/III cux••n 10< home. ...mper. RV. Of lield-<la.y use. Operates
on 12"'0" AC 01 DC. and has Its own 6I).Hz lime baH Ofltlle board. Complele
....;111 all elec tronIC compon.etllt and t....o-pjec• • pre--d,ilIed PC boards. Boa'd
Size 4" • 3 '·. COm9r.t .....;11'1 , peake< and ' ....i tCl'lell. II operaled on DC. there is
nothIng mo<. IO buy '
,.KlDAT •••••••••••••••••••••••••••••••••••• • •• • • . • . . . • . . . . . . . . . . 11 • .95
T__VOII "'C h". cord IOI thoH ....11oO ....is ll 10 ()pefale l he Cloc~ I rom 11l).VOII
AC. 1250
' Fi lS cJock case .ctYer1illed below
~IPPfNO INFORM ...TION
Of'IDERS OVER S1 5.00 WIU BE SHI PPED POSTP... ID EXCEPT ON ITEMS
WHERE ADOITION"'L CHARGES ARE REOUESTED. ON ORDERS LESS THAN
115 00 PLEASE INCLUDE ...OOITIONAL 11 00 FOR HANDt..ING AN D MAIL ING
CHARGES SEND SASE FOR FREE FLYER

HAL-TRONIX ~ ""
P. O. BOX 1101

SOUTHGATE. M ICH . 481~5
PHONE (313) 285-1782

[;;][Zl
CIRCLE 22 ON READER SERVICE CARD



(Good April 15, 1979 throu9h June 15, 1979)

o T5-8205 I $50.00 Rebate
o R-820 I $50.00 Rebate

o T5-7005P I $35.00 Rebate
o TR-7600 I $20.00 Rebate

o TL-922A I $50.00 Rebate 0 RM-76 I $20.00 Rebate
o R-300 I $20.00 Rebate

Get a "GREAT RE8ATE" Coupon at your nearest Author ized Kenwood Dealer.

TRIO-KENW OOD COM M UNICATI ONS INC.
1111 WEST WALNUT / COM PTON, CA 90220
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WANTED: Tektroni" ~ope. gOOd condition.
I;li rly p r ic;ed with m .nual. Cuh buyer. Bo "
I 5 II A rcadi • • F L (8 111491 .1I1a .

S B200 wi th 10 Meiers. new unopened ell r lon
f rom Heathkil. ' 45 0 . Plus shipping. KI H E M.
(3051191·7 U I.

HA1V1SHOP

..." ..,Ulin, R ill " Non-c o ....",...' cllo l loCI ' • •• I D
cents ~r .... o . d includ in , abb..... laIlO.u Ina
ot<I .lr.s.... Co rn ..... c llol I nc! o'~ nlz.llon MIS
... 3!> cen ls per ....ord. M in imum d'l""
S 1.00. No Id (non '$U I>loc , I_ 1 ... ilI t>lI pr lnlM
u n"n I CCOmlNnieO b" full ...m lt u nc,. F...
t o CQ ..,I>ouit>ers (mfo"lmum ) linn pM

montft ). A,oent CQ m;lil,,,, I;lMI mun
;lCcomp..." .d.
CleNn, 0.11: Tft. IOtft d." In the third
monlh prKed ln'J d.1e of publk:;ltlon . S.c.u.
th;l 'dverti.rs fond .culp....nt cont. l...d In
Mfo m Sftpp ft.... nol _n 'n.... si lV.led. 11M
P1.IbU..... 01 CQ unnOI vOUch for tft. ",.r­
Cft.ndl. listed Ihereln. Dlrlcl .11 co rrl q,on·
d.nce .nd fod CO PY to: CQ H.m S hop. H
V.n"I,...,. nt.r Av•. , Port W'lI'llnglon. N.w
York 110 50.

•••••• • • ••• ••••••••• • • • • •• • •
FREE TO CO SUBSCRIBERS
• • • • •••••• • •• • • • • •• •• •• • •• • •

B UILD AN Elecl r ic -eye . l o uc n swilcnes, . n d
inlr u Sio n .Ia rms fo r u nder $ 5 .00 . P lans , 1.00
each. U niq ue motion ue t e c tor , p l.ns, $ 2 .0 0 .
S im u lated sl . r. ligh t, pla ns $ 1 .0 0 . Kenne l n
B lo is , PSC N o . I , Bo" 16 2 a , APO SF 9628 6 .

CLUBC A LL P INSl iinesllf4 " l l f 4 $ 1 .55
eacn call , firsl name and club . Co lors Blue.
BlaCk. Or Red with W hite letters. (Ca ta log).
A r nO ld Ltnaner, 20 4 1 L inaen S t r ee t , Ridge ·
..... ood , N .Y . 1122 1 .

WANTE D : Sw an 270 B o r 300B Of ]~OA.

G o n sel VFO for Gonse l com mander. Sum.
mer Edit ion US cal lbo ok year ~2. Char les
St ileS,8 16 Pl a lte, A lliance, N E 6930 I .

WANTED : Motorola T .....o-w.y P ortable
Equ ipment . All models, HT·2 0 0 . HT· 2 2 0.
MH.7 0 , MX series, 150 ·1 70 MHZ . 45 0 ·51 2
MHz. Pri...le line , Non-Pr ivate li ne , Sing le.
Multiple Freauen cies, All types o f Ac ces­
so r ies. Billtereis. C~rger s, Sin<jlle or Mu lt iple
u niU . c c oteet our sa le s o ff ice in N e w York
C ily. Wrile o r C a ll person t o person : H . M ar.
lin G illmon. Vice-.Pres itl en t M.rkel ing , Spe­
Cia liZed MOb ile R.dio servlC.s, tnc., 122 We st
II S tr_l, N e w York . N Y 1 00 16 (2121915.
969 6.

S IMPSO N 4 " Sa. Moniior Meters in case.
0 ·1 5 0 Or 0·1 0 0 VAC $ 20 ea. Send $ 2 f or lists
01 other items. B ill Wi lliams. P .O . Bo" 7057 .
Norlolk, V• . 21 509 .

CA MP F OR BOYS nes opening 10r e "pe r ienc­
ed Ham. Ju ne 21·A ug ust 21 . Colle ge or o ld e r.
Berkshires, MA. M.h-Kee.Na c, 20 Alten
Co u rt , S o u t h O ran9', NJ 0 70 7 9 .

SOFTWA RE fo r hams ..... ilh T R S -8 0 o r D ig .
ilal Group 16k SYSlemS. BE A RI N G gives
zone, c;ountry, bea rin g fr o m can sign/prefi"
input o r g ives p reO", zone, Dea .inll f rom
counlry in p u t. DUPE. ..... r itle n in mecntoe
language, will dupe y o u. contesl logs. Send
SASE fo r de t a ils o r $7.95 each lor audio
casselle. Specify syslem and p rogr.m. J & B
SoHware, SR a c x )1)561, Fairbanks. AlaSl<a
99701.

DON'T LET YOU R LI CENSE e" pire. gu..·
. n teed n ot if;utio n 90 d.y s Defore e "pi•• lio n
care. Send name, e " pi r a t ion d ate .nd $2.00
10 : D erUiter , 2 619 B.ookly n . Grand Ra p id s ,
M ich . 49 5 0 7 .

REPLACE RUSTED AN TENNA bolls with
stainless steel Dolts. Sm.ll QU;lnl ities, Free
C.t.IO'). Elwick . oeer. 111 .210 Woods L.ne.
Somerda le. N.J. oaoa 1 .

#------------------------,: Ti1if, 14 Vandervent... A..... OJentitvordered '

I J.!1!.l. Port Washington, N.Y. 11050 Amount enclosed I
I PI•• rush me eopies at $7.50 eaeh . I
I Gleck One: [}check O Ma ney Order My eccoont number is I
I OMaster Chatgll De-nk Amarieard I
I Name Call I
I Address I
~ City State Zip :

--.--------------------- , :.c====================-J
94 • CO • June, 1979
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STINGER
A 2+2

•

' ¥Ori.. 10< CauOoto · No. 2O.au Coop• • 42

T H E F INNEY
COMPAN Y

Th e mooe! Sti n ge r A 2+2
is a ten . I.men t Oual p o la r- •
iza t ion 2--fTl. te r 4 If \.;l
anlenna O~lgneo f o r " ., _~

• - , t 4 -
OSC A R comn, un!- .:.t- If'.... -r-, .,
cations o r wh.re .. , - ' b.:~¥j
sw itching fro m 4 '--.. ~'. " ..

I ~"'l' '''- ·n o r z ontal to verll - ",~ •
ca l p o l.rlza llon Is ~ --.,.
re Qu ired . T n. A
2+2 can even be •
p nased to o pe ra te On botn
horizont.1 a n Cl ve r lic . 1
p o lar ization at Ine Same 11me.
Other Frequenciln Ava ilable .•.
-10 Meter - 6 Meter - 2 Me te r - 1 1/4

Meter

F..I:D ITIIlG••- Series
- Withstands 100 MPH P lus Winds
- Gamm . M .tched
- Easi ly With.tllnds2.000WlIttsP.E .P.

Tbe"Rugged"_~ _
ones From .
FINCO .

Amateur
Antennas

• • Wen 1 S••eel . Be"I " . Oh IO • • ,.,
IZ1511J2·6 151

H-"C IJ. •~ n ,. ..,.... oJ ..Uu..._ I... ,. _ -0' Sn-.-·

CIRClE 18 ON REAOER S£JlVIa: CARD

KENGORE CORP. Dept Q

9JamesAve. Kendall Pk.•NJ 08824

CIRClE 2'9 ON REAorR SERVIC E CAPO

TH IRD 81G EDITION! Ttl. IIIOst complete IIlrec·
tory of Am.leu, Rfdio Equipment _ over 1600
produe:l$ - ove' 100 m.nuhdur,rs/ d,sl,jb...
tors. Includes prlclS, spec ific.tlOM . nd pie­
tures 01 Irl nsc .j~rs. t" ll$mitters, rH:e;~rs,
amplifiers, powe. sUPlllles. !"lI$verttfs. , lI­
t,n",s, tune rs. towers. eeters, microphonl ' ,
k. yerl , Vf O's, pr,".mpl , test lear. • te. ete.

BONUS _ Included wi th eae clireclory la
a free newsletter conlai nin. tne latest prlct
•ncl procluct Inform. llo n. No h. m library II
complete without a copy of tne 1979 Ecl it ionl

Orcler yo ur copy locI'y! Only ·$4.50 postp . id
(U.S.J. $6.00 f irst Cln s M.1l (U.S.) - C.n.cl a
$5.SO - forei. n (air) $8.00 .

1979 EDITION

4-Band (40 thru 10M),
55 n model 370~ 13
also available. pre­en assembled only.

~ Ma<Je ....~ PetwJsylvanoa.br

Barker & Williamson Inc.
10 Canal Street 0 Bristol, PA 19007

CIRClE 1 ON A£A()[A SERVICE CARO

At your
B&W dealer.

Pre-assembled:
Model 370-1 1

NEW' 5-Band
Trap Dipole 1 ~~~~~)

Power rated 2kW PEP. approx . 11O-ft span

Complete with · wne . traps ­
end insulators ' 50 It RG-8/U,
PL·259 connector • heavy
duty cast aluminum and stea-
tite center co nnector.

CIRClE 21 ON READER SERVlCl: CARD

EZ DEALS are hard 10 beat, Tr y me and see
lor new o r u sed ICO M, Cushcra ft . K LM .
ve e su, Drake, Wilso n , VHF E ng .• T e n-T ec .
Swa n. DenTron. CO E, H usl le r. Larsen, a n d
more. WO E Z. Bob S m it h E le ct ron ic s, R F O 3.
For t DOdge. Io wa 50501, (S I S ) 57 6-388 6.

WANT ED : Ha lli c, a ft e r s S·I t h ro ugn S-7 .
H8 PA. 5-T. S X·IO . SX-12 a nd o ther e.. r ly
H.. mcr.. lt er ge ar , PArt s. a nd m a nua l ~any

concmon-tor pr ivat e collection. Pr ice aM
COMilion fir~ letter. C. Oacni" WD5 EO G,
HOO Russell Dr ive , Austin. T e ..1S 78745 .

QS L WI T H C LASS! U nbe..tillble cu..ntv, rea _
son.tlle p rice. Samples, SO unu retune-
• tlle . QSLs Unlimited, 1412 SW 13th St reet ,
Bo ca R. ton. F L33432.

ELECTRON IC PA RTS lo west pric es ..ny·
..... h ere. C.. ta log F ree--KnillPP. 475 0 9 6 t n S t ..
N., o eet . CQ. S t . Pel er$l)urg. F1a, 33708.

RO HN TOWE RS , Buy ..... no tesere ea reet
from d ist ri b u tor 20 G sectlen s, $ 2 8.8 2 each­
25 G sect ions s 3 7 .6 2 eaCh-4 5 G se ct io n s 5 7 .20
ea<;h ·l 0 0foo l t o w er kit co m p le le $64 6 .0 2'
40 f oo t f ree sta ndi ng BX t o ..... e r $ 179 .4 5 -4 8
fool 2 5G f o ld o ve r freloilhl p .. ;C1 $565 .00. H ili
R..C1 lo, 2 5 03 G. E . Road, B lo o m ingto n, IL
6 1701, (309)6 6 3·2] H.

MUS EUM for ra d io h ist o ri..ns a nd collectors
no..... open. Free adm ission. Old tim...m.. ·
t e ur (W:>A N) anCl commercial '<I a llo n e .. ­
nibits. 1925 store and t e legraph displ..ys,
15 ,000 ilems. Writ. to r e eeens, AnliQue
Wireless A ssn.• HOI<;omb, N. V_ 14469.

W ILSON ANTE N N AS anO H.. ndhelds 8ig
Di~unts! Be.ar<;.fl 250 Scanners, $ 26 6 .8 8 1
KDK FM:>016A. $ 3 It .0 0! A IOa 103 D is­
eountec ! SAS E br ings more su per sPe<;I.. ls!
Be n F ranklin Elect ronics. Bo .. H , Hill sb oro ,
KS 6 70 63. (31 6 1 947·5751.

CENT RAL MICHIGA N AMA IEUR ~ epe..te r
ASsoc lat lo n Filt h A nnual S .....ap ..n c Shop in
Midla nd . Mi c h ig..n, J u n e 16 1n ..t t h e Mid ­
la nd Counly F ai rgrounds. Computer O e m·
onst rattc n s, D o o r Pr izes. D o nat io n , $ 2 .5 0
a t d o or. T .. lk· in: 1 46 .13 WR8A RB .nd 14 6.
52 S imple x. T ic k ets a nd In fo. SASE to :
R. L. Wert . W8 QO I. 309 E. G o rd o n ville Roa d .
R no, I:>. MiCl I..nd, Michigan 4 8 6 40 .

SUPE R SHACK , Healh SB·I0 4A. f ..c to ry
..! jgned. wi t h SB",04 . nd HP_I I U A mOItching
speaker .. M power SUpply, plus SBA-104-1
noise blanker . SBA-I04-3 CW IllIer . 5BA·
104-2 mObile mount , H OP·121A CleS!< mike.
G H· I2 A mobile mike. A ll pe1'lect , 1650 .
S B-2]0 IKW tlnear wflO meters. $ 4 5 0 .
2 KW t .. nsm.. ten , 17 0 . MFJ~84 Gr.. nd_
",",'<Ier Me mory Keyer w/paddle. U S . MFJ.
752 d u. 1 t u n" b le SSB/CW filter, $ 4 9 . MFJ_
LSP-5208X II spe.ch processor . $ 39 . All new.
K 2 RHK , (212)877-8539.

June, 1979 • CO • 95



onl,.· 837.95

oul,,819.95

ouly 8 29.95

SST T-4
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........d "~•.,, ". ,,,,,,,,,, "rrl<,_". "..... <OM" ~I.I '"
\. , ... \ \<1, 1 ll:l ~hll'l""~ .. n<l ......,ll1nlll. ('..I, f ......~,.
,kn'~. ",l<I ....k~ , .. ~.

".11111 1111 117"." 8 7 I .......... .. ' ·.n .II.. ,.. ...\ .
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"III 11I"......,,«..1 f". I ~<.,. I ,'"11''' ,II,', "'.Y
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S S T T-ll l -LTR." Tl-SER

I"lTH.' TI "XF.R IIF. U" XF. ~ r~,~h~....no a,,'enn._
"'''"x fed " . ... ",1"... .-tK "n .n ben" .. nno l-lU
;"cl~"" I_ T"n~ out the SW M " 0 ~ nCr,," fn,.
...,,'" dO",...,,,, •..,.. ... ,~ ... "r ..no _11 ,,18<....."'lIe.
""",,ble_only 9 -,,2 1,\, -,,~ · • alMI ••It II f
_ ' poo ' ""I'"bn", • "ioWA . ' r ...nh t ..........
...... 11' • •\ ..I , ""'I bo;' ..n .. 'II...
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SSTT.l KASIIO)I WIItE
..\.XTENS..\. T lTlWt:K

~ly ,.h.~ ...2 <ohm
""',, ,,, ,h, 10.·.·.
Imp ,· ,l "n.. " f ..
",'~'Ik . '''' 1' ' T..p~
I>.·' ....n 3 u nll 110
ohm~. :l-.'iU ~Il b.

:~~I .' u"~ 0"'1"".
2'!4 - ,,2' ,,2 \-\ • .

SST T-3 ,IOBILE
"IPED..\...~CE

TRASSFOIUIER

Tu",,~nu' S\\" R OIl

."Y'"'~'''''' -'''''''
f. ll ". "'''''"m ..-1...
(l60_ l n "" 1''''1,
\ ..Y"11_ "I' , .. 2f1fl
-'to RF 00 '1"".
R"l!lI.d_ ~........­
,_"" ... \\- ,, 2 v,, ·
• 2~· .

.\ 11 bu",\ ~ , l 6 1)· !U
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.\<lY ' rc,,\~,·<h' .
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• X.on 1<,,,,'_,, 1'
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S " T ilL-I K4N LoI D I':>I :>I1' LO.\ U . LC~MIW 1'E1~

1 .1\ ,1 1 ·1!1!i'i~IIl "s..·"k,1 :J.l j W,4-J4jll'

only 817.95
:'oST " L-I 11 4 li N . (·1.0.·K. C;,..", "." 1.1:11
,,,,,,,<rul~. ~I",,,h ..nd <l.." ..1... , u' ",,~b or I"",,,,,
H" " " Uf ,,1 f", ",," , k ~k. I 111 \ ·.\L

only82%.95
"ST 11-1 H .\LI· .... r", bul"".·.·,1u".·~ :~ M l\\'.

only 85.00

ELECTRONICS
POBOX 1 L A\oVN OALE. CALIF
S0260 (21 31 3 7S-5BB7

ORClE 37 ON RV.oER SERVICE. CARD

o Full range of adjustment in
tension and contact spacing,

o Sell-adjusting nylon and steel
needle bearmqs.

o Sohd sliver contact points.
o PolIShed jucue paddles.
o Precis ion-machined, chrome

plated brass trames.

o Standard mooel has black,
textured l inish base; deluxe
model is chrome plated.

o Heavy steerbase: reo-socteet.

Available at selected dealers or
send $39.95 ($49.95 lor chrome
model) plus $2 .00 shipping and
handhng. Overseas amateurs
invited to request quolallOfllor air
parcel post shipment.

333 W. lake Street, nect. 0
ChiCago, Il11000S 60606 • (312)263·1808

WRITE FOR LITERATURE

.. ) D -, -\fP';-~' .~;.. .:..~J-..-:;~
PfiETUNI:D. COJIIIPLETLT ASSEMBLED .\., "OR ALL "'AKES ~ MOOE:L5 OF AMAnUA
ON LY ONE NEAT SMALL ANTENNA FDA TRANSFlECElVl:RS TRANSMITTERS,
U P TO 0 8 .....051 [XCE lLENT FOR CON - GUARANTEED FOft 2000 WATTS sse
GE STEO HOU SING AREAS. APARTMENTS 1000 WATTS CWo rOR NOVICE AND ALL
LlGHT.STflONG • ALMOST INVISIBLE I CLASS "'MAnURS,
COMPLETE AS SHOWN ",.11 ~ tt. RG~8U_S2 ....... ,._. . .... PL 2S9 _ _ • 11Io _ 30 It.
300 _ "'cPO" _ " co ec_ ...-Jt _ '" ' gll_ . _ 11e _,,_g• •
_ 1 ""''-IIIM / , •• .-n11 "'_ "X8~. ,oy )loot cllto , u u lle "'...., ._.tIe.. ~ 1IIOe ..... . eelu"'g! 'NT. L£SS THAN 5 LBS.
'6O-8Q"'0-200US..' 0 _ 2 tr.......1.9 tt _II 90 I L RG58U • " o.....ct _771.U •. .5S~UI5

80·~ ..zo. l5- 10 u 2 "''''' _ lO2 It. ... ...11 90 fL RG58U • _ W8BU ., .5 5 • .9 5
• 0-20... 5 0 _ 2 - 5 4ft. _ 11 90 n. RG58U CO n .. _tt 0 tOOI.U ..• 5 8 3 .9 5
20-15-10 2 "'''''- 28 n. ......11 90 n. RG5BU .,On .. ., tt 1OO1.U •••. $52.95
SEN D r ULL PRICE rOR POST PAlO IN S URED DEL. IN US (C 1Ie 10 5 8.00 ..... ,......01. ' . -
,,_., .. . ... . 0"' " J ~ VI S A B. ..t A",__ • MASTER CHARGE .. AMIER. X..
PRES S. Gh<. _ PII 1..30B..23&.5333 9 AM .. 6 P M ~ , • . W In 2-3 , • .
ALL PRICE S W ILL INCR EASE 5 5 .0 0 SEPT. 1 • S AVE _ O RDER N OWI All ."'."" .
, ... 1 , ... , M o.... "0"- ...... 1 M . ... '" U S A . "REE INro , AVAILABLE OIUT "ROM .

WES TERN ELECTRONICS Do9L AC· 6 ......... , . N......u . 8 8847

("RCll 4~ ON HlAOlA SHMCE CARl>

C1~E 3 O~ READER SERVICE CARD



QSL CARDS: ~OOISIO. 400 ill ustra tions.
Free Catalogue. Bowman Pri n t in9 , Dept . CQ ,
7 43 H ar~ard . 51. Lou is, MD 63130.

SALE: L afaye t te HA600 A with speaker and
manual , S8~. G.A, N lt she , J r " Monroe~ille,

N .J , 08343 , (609) J~8~951.

SELL : Tr i·Ex THD588K 88 fl. lower, m ast,
Ham-M, 9UYs, sectson locks. E xcellen l cond x.
S 1200 camp. 3 elemenl 40 meIer beam.
S315. W6M X, Paul C hamplin , 2~14 W 225
Place, T orra n ce , CA 90505 (2131530-9894.

WA N TED: Shu re M-5 monaure! p n on 09ra p n y
car tridge. Will pay ukin9 p rice, Geoffrey
T il<}a , WA2YIX, 19 6 Sou lh Main 51.. A pI .
N o . 3 , Bro c k p orl , NY 14420 o r call, (116)
6 31 -3 6 2 3 collect.

TH E INCRED IB LE SEC RET Money Machine
is Don Lancasler's oulrageous ne..... "COOk·
DOOk". eet y our a uto gra p h ed copy for S6 .9 5 ,
guaranteed enc postp"id. syner9'!lics, CQ·7 ,
Box 1112 , Parker , AZ 8S 34 4 . VISA Accepted.

FOR T R A D E : 2 Victor MOL: 14·322 Camp­
tometees: 6" C.R.T.s. , 12 ~olt"ge 3000 V.C,T.
t ra n sf o r mer s , o~er 200 16 pin dipS each. B o t h
in perfect condilion indudin9 26 key key.
I)oards. Cost over 1 10 0 0 . e"ch when new.
Perfect for SSTV conversion or w .... e form
displ"ys. I am interesled in receivers only.
Dave Atkins, RI. I, Box 212 , Enoree, S.C.
29US.

T RA V E L -f"A K QSL K IT - Con~erts Pos t
C ardS, PhOlos 10 QSLs. St"mp brings err­
cul" r. SAMCO, Bo x 203, wyn"ntsl<ill, N Y
12198.

R-X Noise Bridge
All P.lo"",r Engln-. produc:lt . r.
n'IIIde In U.S .A . Slnetl 1985, menulectl,lr...
01 Am.I ....' RMllo "Clu lpment DrI'Y.

FOR SALE: HW-a "00 p.s. , e xcellen t f or
1 1 S .00 atsc HO·1410 keyer , e xcellent for
S30.00. Greg Gross, WB3AMB , 10 4 Church,
Danville, PA 1 1 8 2 1 .

WWVB RECEIVER. 'r ne Elemek Model L X K
receiver recieves tne 60 KHZ WWVB signa l
a n d p rovides the fallowing outputs: 60 KHZ
anel 100 K H Z , p hase lo c k ed to WWVB carrier ,
and the demOClu l"ted WWVB time coele. Send
lor n rocnu re d e sc r ib in g the receiver 10
E lemek, Inc., Depl. C , 6500 Jay Rd., East
Syracuse , N .Y . 13057.

•
•
•

Learn the truth about your antenna.

Find its resonant frequency.

Adjust it to your operating frequency quickly
and easily.

S E NS ITIVE 2.2 Gigaherlz converter 199.95
p o s t pa id . V HF il. 4 . ~ meo;Jahe r lz bandwid th.
S peCily rf a n d il rre c u e n c te s. GW Electronics,
P OB 688 , G reenwood, Indiana 4 6 14 2 .---
D R A KE R ·4 rece ive r 12 40,00, D r ake T ·4 XB
I r a n sm ille r and Drake R- 48 re ce ive r, A C
SU p ply , M S-4 spe ake r , con nec t ing cab les , man·
u ats, min t eondtion, S150 .00, B ill Be r g in ,
2817 S E 1 15t h , Port land, O re. 912 66 ( ~ 0 3 )

7 6 1 ·0 0 0 6 .

O H IO: Second A n nua l Sa lem Are a H a mle st ,
9 A M·3 P M, Sunelay, Augus t 5 , K e n l S late
S a.lem Ca m pus, Sa lem. Advance t ic k e ts,
SI.50 , 12.00 a t door. In s id e tables, S5.00 ,
space lor y o u rs, S2.00. F leama rkel space,
1 1.00. A ir cond itioning, whee lCha ir r a m p ,
t ree pa rking, re lre shme nts, p r ize s : G rand
P r ize, A tlas R X_IIO, T X ·1 1 0 , PS·I IO, Check
in 14 6.5 2 simplex. DetailS: Ha rry M ilh o a n ,
WAS FBS , 1 128 west Stale, Salem U 4 6 O.

W ANTED, L a t e m Od e l 1 10 Vol l V. H. F.
M ari ne L a n el Base Station ..... ilh accessories.
Call (504 1 211·11 41 . N ort h Peters 51., A r abi,
L A 7 0 0 32 .

VP5 P R O VI D ENCI AL E S . Your fam. won't
mind yo u r OXing. T h e y ..... 111 also have t h e
time o f t h e ir lives with swimmin9, snorke l­
in9 , fishin9, beachcombln9, e tc. Our ne w
h o m e Is completely furniShed, includin9
t r" n sc:e i ~er "nd "ntenna. Refer 10 June '17
issue 01 CG!, Info-Rene Weber, 2600 Douglas
ROa el, Suile 1100 , Coral G"btes, F L 33134.

TRS -a O HAM PROGRAMS Oup search and
109 eontests ... D XeC, WAS t r" e k in g, Anten­
nil M"th , much more. S 1.00 brings list, re ­
l u n<3a b le . WA4PYF; Box 14S-C, Lithonia,
GA 300S8.

WAN TED, Instructor Ham Radio N.Y.s.
COoed Children's Sleep Aw"y Camp. W ri te:
Camp Kinder Ring, 45 Enl 31rd 51. , New
York, N Y 10016.

If there is one place in your station where you cannot r isk uncertain results
it is in your antenna.

The Palomar EngIneers R-X Noise Bridge tells you if your antenna is
resonant or not and , if it Is not , whether it is too long or too short. All this
in one measurement reading . And It works just as well with
ham-band-only receivers as with general coverage equipment because it
gives perfect null readings even when the antenna is not resonant . It gives
resistance and reactance read ings on dipoles , inverted vees , quads,
beams multiband trap dipoles and vertical s. No station is complete
without this up-to-date Instrument.
Why work in the dark? Your SWR meter or your resistance noise bridge
tell s you only half the story . Get the Instrument that really works , the
Palomar Eng ineers R-X Noise Br idge. Use it to check your antennas from 1
to 100 MHz. And use it In your shack to adjust resonant frequencies 01
both ser ies and parallel tuned ci rcui ts, Works better than a dip meter and
costs a lot less . Send lor our free brochure.

The price is $49.95 in the U.S. and Canada. Add $2.00
shippi ng / handling. California residents add sales tax .

Ful ly guaranteed by the orig inator 01 the R-X Noise Bridge . ORDER
YOURS NOW!

Palomar Engineers
Box 455, Escondido , CA. 92025 • Phone: [714) 747-3343

Pt ea... $e n d all read er Inqu lri e . directly



MEDI CA L : A ny licen sed ilmateur rad io op_
era tor in the medica l or pa ramedical fiet d
shOu ld join M ARCO (M edical Radio ecce­
Ci l ). Contact: Stan Car p ., M. D., K I EE G.
44 M ain sr.. Saugus, MA 0 19 0 6 , (61 7 )
233- 1234.

WANTE D: Pr e-192S wireless gear, DOOKS,
magaz ines. spark tra nsmitters .Ind t ubes.
J im Kreuzer, 1 428 Ma in Rd" Corfu, N Y
1 403 6.

COMMERCIAL Q UALITY w eatherproof
wood en law n furn it u re in unassemb led form .
York Mfg., 40 1 W. Superior, Chicago, I L
60 610.

F R EQU ENCY A L L OCAT I ON CHART. See
hOw Ihe entire rad io spect rum i s used. 2 kHz
to 200 Ghz. Send $3.00, Co ll ins Ch art Co.,
Box 935, Coronado, CA 9 2118 .

WANTED : McMurdO Silver M aster piece IV
and VI receivers. State price and condition
first letter. Hav e M asterp iece V fo r t rade only.
Hardy Tro land er , 1415 PreSident. Yellow
Springs,Ohi0 45381.

QUICKLY buy/sell u sed amateu r gear. Na­
tionwide_e m atch buyers with sellers. Send
ma ke, model number, p ri ce, name, address.
telephone, $1. f ee, S.A.S.E. - Write: Amateurs
Buy/Sell Exchange, Box 374-C, Visalia, CA
93279.

FREE ELECTRONICS SURPLUS Catalog,
Bargain PaCked . F asci nat i ng items, many
never before advertised, ETCO-oO 3 , Box 16 2 ,
Plattsburgh, N.Y. 1 29 0 I , Surplus Wanted,

FOR SA L E: Complete set of Time-Life cam­
era bOOkS, 11 VOlumes plus master index
and Pho t ogr ap her s Handbook, $125 . A. o c r­
hoffer, K2EEK, CQ Magazine, 14 Vander­
venter Ave" Por t Washing ton, NY 11050,

M OBiL E IGNITION SHI E LDI NG provides
more range w ith no no ise. Available most
USA engines. some im ports. Free literature,
Bo nd ing straps on sale now. Estes Engineer­
ing, 930 M arine D rive , Port Angeles. WA
9g362.

FO R SALE: Old i ssu es 0 1 Ham Ra d io, 73 ,
CQ , QST . Some comp lete r u n s. Send s.a,S.e.
f o r lists and prices. A . Dorho ffe r , K 2 EE K , CQ
Maga;l;ine , 14 v ancerven ter Ave.• Port Wash­
ington,NY 1 10 5 0 ,

SCAN NER OWNERSI It ' s h ere ! " Top Sec ret"
reg ist ry of U,S. Government rad io teequenctes
25 t o 47 0 MHz, by K2 AES. First ilnd on ly
book o f I ts k ind ev er publ ished ! List s 2 ,2 50 +
f req s. Of Mi litary, FB I , Treasury, FCC, Bor·
d er Pat r Ol , Customs, Secret service, N A SA ,
FAA, CIA, Federa l Pr ison s, U.S. M ar shal s.
sat ell it es, National Par k service , Fish/Wild­
li fe , and much more ! On ly $ 4.95 post pa id
( USA, A PO, FPO o rd er only, p le ase) : from
CRB Research , P. O. Bo x S6·CQ, Commack.
N Y 1 17 25 .

FO R SA LE : T ek tronix 535 oscilloscope w ith
d ual t race and fast ri se-time p lug-in s. Very
gOOd cond ition. $425 . Pref er loca l p tck -up .
Irwin Schwartz, K2 V G c/o CQ Magaz ine,
14 Vanderventer Ave., Port Wash ington , N Y
11050.

QSL---QSL - QSL : Please se nd QSL Cards t o :
Philip Steven Ku rl and, Post Office Box 1686,
N ew Haven , CT 06501.

F O R SALE : H am gear, test equipment,
books, magazi nes , C lea n ing hou se. Send
SASE f or list , I. Sc hw artz , K2 VG, CQ Maga­
Zine , 14 Vander venter Ave" Port W aShin9ton,
N Y 1 10 5 0 .

CUSTOM EMBROIDERED EMBLEMS, your
design, low m inimum, Emblems, Dep\. 10 ,
L itt let o n , New Ha rnpsn tre 0 356 I .

LOOKING FO R Old Lionel trains, Interested
only in "0'· Guage, excellent to like-new con­
dition. Pr imary interest i s locomot ives p rior
t o 1952. bu t will con sider como lete sets o r
more recent models. Am willing to buyout·
right for cash or swap r ad io geil r to meet
your needs. Wr ite : Dick Cowan c/o CQ Maga­
Zine, or call (516) 883·6200.

AT YOUR DEALER
•

• IAlUMS · TU'S ·IM ULUORS
• GilD PUTS ' ANTUNA U IS
• 100lL/IIUT nuns·WIlE
• CIILE 'CDUlCiORS

FULL" POWER, QUALITY
HAM ANTENNA PARTS

WlIH fot fUll CITILOS
[ E. <I. .. JDe $I ••» I

CI RCLE 38 ON READE R SERVICE CARD

Plot those DX locations with these
decorat ive 52" x 33" wall maps. Each map
is in full co lor and may be purchased sep­
arately or as a matched see. Shipped
rolled: $6.00 each pp. or both for $ 11,00
pp, Write: R & R ENTERPRIZES, P.O.
Box I , Montgomery, 111. 60505.

ARC·5 Tr.n""i".r, ..-w. with . 11 tub nod cry""
. .. . . .• , . , . , . , . , ... •. , $15.95

R-23/AR C-5 R..aiyar, 190-550 KC, uted, wilh . 11
l ub S16.95

Q .. Q RADIO ELECTRONICS co .
45 w....., Sl., N_ Vork, N.V. 10007
PhoMI212i 261-4606 12nd. Ftoori

All prie.. F.D.B.. N.V.C. $l oro I10u.., I • .m. lo S p.m

CIRCLE 36 O N READER ::>ERVICE CARD

MILITARY SURPLUS WANTED
Space buys more and pays more Higl'l·
est prices ever o n U.S . Military sur­
plus, especially on Collins equipment
o r parts, We pay Ireigl'll. Call co llec t
now lor ou r higl'l offer. 201 «0-8787 .

SPACE ELECTRONICS CO.
d iv, 01 Mililary Electronics Corp.

35 Rula c oon. S, Hackensack , N .J . 07606

WR ITE fOR CA TA LOG C RAMM ED WITH
GOV'T SU R PLUS E LECTRON IC GEAR

SEN D SO, FOR HA NDLI NG

COPY SATELLITE PHOTOS.
WEATHER MAPS, PRESS!

The Faxs Are Clear - on OUr lUll size (18.112"
wide) recorders, These commercial-mihl ary
units now ayailable at surp lus prices . Lea rn how
to cop with our FREE Fax Guide

1:1014:1
2,OU W

'"

CiRCLE nON m A[)[ ll :;U lVICE C ARD

••"• •' L."'• ••,.........,~ ·..···u.._...
...v G. , . " ..a "

USIUIMCl!
C.Il : MUCI CUUISU , ..21OT

T.II·Free 800 ·448· 1666
INT S ClUed 315' 437,3953 )

DEALERS WANTED-OVER 300 WORLD·WIDE

D.... C . • " tn....."".

OEUU ED IY
'U fESSIO. AU

WU LD' WIDE

OH' 12nnS

AUTOMATIC COUPLER
CU·991 ANTENNA
COUPLER for 50·150
wan transceivers in the 2­
25 Mhz range; mil-Collins
180l·2. Has 7-970 pt 3 KV
vacuum variable capac itor
and va riab le Silver ribbon
inductor, both with 28 vee
drive, Also 14 uHY rouer
onduClor and SWR meier circuil Requ ires 28 vec 3
amps, 250 or 400 vnc 35 "lA, and 115 VAC 400 Hz 20
VA. 10'l2x7'I,xll ,/, . 24 1M. sn. Used $54.50
R·390A RECEIVER: 0,5,32 Mhz , mecn. uners .
851bs. sn Used, reparable $295.
Checked $450. Manual $12.00

Use your Visa or Mastercharge cards.
All ences F.0 ,8 Lima , Oh io, Please Allow for ShipplrlQ

Send for FREE Copy o! NEW Cala lO\l '79'
Address Depl. CO • Phone 4191227·6573

lrill'. 2.1D.I~ l.l~i.

lillu .. Strlin

CIRCLE 1T O N READER SERVICE CARD

-...._ _.
._.... u ..

CIRCLE 4 O N READER SERVICE C ARD

THE' :5U@~IGN/lL

UNADILLA
"WZAU" Baluns

GET ORGANIZED I
_ • • a ... 01 • sturdy _ ...... _ .­

.1'"'" 01_, to"",.. B." , ,, __

4 MAG FILES $4,95
SInd $ol ll/i 1*1I S'-lXl

b 1'MII9""" ...-. .. ,
DCRIINDUSTlIIIIS

e. o. eox 38&-11
DOVER, N.I1. 03820

• Th O, il ,. ol L , ,~ I.i ' llr r..t
. H . 1I' Sh u . "
• Stoill,,' IIr4"ft
. S" I, 4
' ' 'UUTElO

Please send 1111 ruder I nq u i r i es directly Please iIOnd illl ruder Inquiries directly
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ADVERTISER'S INDEX
To speed informat ion to you on products shown in CO
advertis ing, a new computer ized Reader Serv ice System
has been designed . For additional information on a
particular ad in thi s issue, tear out the Reade r Service
postcard bound in thi s issue and circle the numbers on
the card which correspond with the Reader Service num­
bers listed on the INDIVI DUAL ADS. DON'T CI RCLE
THE PAGE NUMBERS! Fill in your name and address.
and mail. We 'll have your information on the way in
short order.

A ll iance Mfg. Co.....•............. . _ 99
At lant ic Surplus _ 98
Barker & Williamson 95
Barry Elect ron ics 39
Bencher 96
Britt 's Two Way Radio 98
But ternu t Elec tronics Co _ 92
CeCo Communications Inc _ .46
Command Prod uctions •..... .. .. .. ....... .. .. . 46
Comm Center Distributors •....... ... .. . . . ..... 6 1
Com munications Center. Inc 69
Continental Specialties _ . _ Cov. II
DGM Industries....•.......... .. .... .. . .. _ .. 98
Davtrcntcs Company 57
DenTron Rad io _8. 9
D· .Igl trex 82
Eagle Electro nics _ . • • .. . 46
Eimac. Div. of Varia n _ Cov. IV
Electronics Empo rium International 20
Electronic Research 43
Excello-Greenlee Tool Company _ . _ .. 92
Fair Rad io 98
The Finney Company _ . . 95
Flesher Corporation ...... ....• .. . .. . . . . . . . . .• 65
G&G Rad io Electron ics Co 98
G&L Enterpri ses 65
Gregory Electronics Corp _ _57
Group t i l 95
Hal Communications Corp 15
Hal-Tronix 92
Ham Radi o Cente r 49, 52, 53, 95, 96. 98
Ham Rad io Outlet 2
Hen ry Rad io 2 1
ICOM 7
Inte rnat iona l Crystal Mfg. Co 4 7
K LM. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6
Kantro nics . • . .. . .. .. ... ..... .......... ... . 19
Kengore Corporat ion .• .. . .. . . . . . . .. . . . . . . . . . . 95
Kenwood 50, 51
Kirk Electronics. Div. of Viking Instruments , 17
MFJ Enterprises. Inc..• .• . . . . . . .. . .. .. . . . . . . . . . 1
Madison Electron ics Supply . . .. . . . . . . . . . . . ... . . • 61
Micro Fil t er Co. Inc _ . _ 98
Mor·Gain _ _ 27
Paloma r Engineers ..••. . ... . . . . . . . . .. . . .. .. .. 97
Part ridge Electronics . . . .. .. .. . . . . • . . ..... . . . _84
R&R Enterprizes.. .. . .. ...•....... . ... .. .. .. 98
SST Electron ics.......•...... ... . . . .. _ 96
Sabtronics .... .. .. ......... .. ...... . .•.. . . 13
Space Electronics __ 98
Swan Electron ics _ . . 10. 11
Telrex Labo ratories 82
Ten-Tee . .. ......•.•... .. .. .... . _ . _ 4
Tri-Ex Tower Corp 18
u narco Rohn 79
Western Electron ics •...... . . .• .... . . .. . . . ... . 96
Wilson Electronics Corp 12
Yeesu . .•....•.• ... .. .. . . . .. . . .. .. 100. Cov III

HO-73 HEAVY-DUTY
ROTATOR

with exclusive Dual-Speed Control !
For antennas up to 10.7 sq. ft. of wind load area. Mast
support bracket design permits easy centering and offers
a positive drive no-slip option. Automatic brake action
cushionsstopsto reduce inertiastresses. Uniquecontrol un it
features DUAL-SPEED rotation with one five-position switch.
SPECifICATIONS: Max. wind load bending moment-IO,OOO
in-tbs. (side-thrust overturning); Starti ng torque- 400 in.­
Ibs.; Hardened steel drive gears; Bearings -lOO- %" diam­
eter (hardened); Meter - O'Arsonva l, taut band (back·
lighted). There's much, much more - so get thewholestory!r---- ---------------,

I Mall this coupon for complete details!

I YESI 0 Send mecompletedetails on the HD-73!
I 0 Give me the name of my nearest dealer!

I NAME
I
I ADDRESS

I CITY
II STATE

II ~ '" AWANCE M I&du..c... ... .,' ' ,u.t46ll1
~ .. _ TH _l_"" l PS COU,""'U

I _ .. ... ... _ r m, • . . . -rr. •L- ~

I ~----- ~- ,

June, 1979 • CO • 99

I



VAESU'S
NEW FT-101ZD

HIGH-PERFORMANCE HF TRANSCEIVER

The all-new
FT·IOIZD
hos many
features
of the
FT-90lDM
Including
compatibility
with the
FT-901DM
accessories.

EXTERNAL 111'0
FW-9011fl
VEFtUHF/QSCAR TRANSVERTER

YG-901
MULTISCOPE

PrICe And Spec. ll6JOl5S~ To
Change 'NhlUl Nodce Or~Ilon

Unsurpassed monitoring capability is your.
the yo-90l Multiscope. FeaturirlQ a high perf
anee oscilloscope, useful for count)e.. stat
adfustments, the yo-90t also includes a two-t
~alor, as well as an optlonlll band scope
I....nt determination of band cooditlo~"""".,.
Nln'ow-~ IF stgnal obMtVal.lonis not posa
"'.... the FT-1D1ZD and YO-to .

~
n.UIl

era ro.
~LIl-47ON R~A,l)ER SERVICE CARD

PHONE P,AJG:tVSPEAKER (not shoWn)
Ac:JuOit!out your FT·101ZD atation with the SP­
901P combinetlon hybrid phone patch/speaker.
U" the other 901 N,les components. its styling
and size are fully compatible with your FT-l01ZD.

In another Industry first, 'YAESU brings you •
three-band YHFfUHF lranaverter for your FT­
10120 station. The basic unit comes equipped
wJltl 144 MHz capability, and you l1UIy add our
plug-in module. '0( 50 or 430 MHz as opUons.
Repeater oNset ia p vlde1t for 6 and 2 me1ers, and
fuM duplex operatlon on OSCAR modes A/B/J +s
po85lbkt wil'h an ei1WneI receiver.

Whe ttret:HF> 1iand.1Ir. u.t, switch to tbe~
~s~, w th. "'!'&ZIng FTV-901R VHF/UHF!
OSCAR tnm.vetter. You r. YellfS ahMcl with
YAESU.

YAESU ELECTIlONICS COl!P•• 15954 Downey A.... PllmIIOuht, CA 90723 • (213) 633 400
"AESU E~EClRONICS'V...... So<va Ctr.•9812 Prt_lOI\'Glondole Rd••Clnelnnoll. OH 4524

479X

The FV-9010M provides scanning and memory
capability for your FT·l01Z0 transcel.ver. Using
PU synthesis In 100 Hz steps, the FV-9010M
features an auto scan mode. which WIU ...rch tM
t.nd unt it 'lode a nal-per1Kt for watching
for openings. The'ln8nualscanner will scan alone
of f1c-. rat... While you just fhe: a switch
Forty trequencIH rna Qe stor ~9memory lor
ccnrol of 'he fral»lIli,t.~ .,. tranac.iw
~uei'ocy, And a cl.tflK;a&&oo*. tUhi~ be>­
t".n the 180 Hz. step.. as _H as tracll1ng of a
dr~ IMG" IrtzMt 1lilgnel. In OX ()( conteel situe­
~~.fOb It ba Mc:ond. at-d of theooifipetftiOn
...~ VJrt. FV-lOl [)i&,

fC.901
ANTENMA COUPLER (not shown)
The FC«lt .. a oolTlpKt, effte",", .",-nnll tuner.
Tha FC-1KI1 fNturn an In-line wanmater, SWR
mae.r, and provision for selec:Uon or thrM coe.­
fed antenna and one single wlra antenna. P,..""a 50 ohm load for'your FT-l01ZD all acrou
tile band wlttl the F~t eptenC\8 coup~r.
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I II

Channel Busy Lamp

~-Tnlnsmit Ind icato r

• I • • I

_ _ _ Display OnlOIf

;';'- Remote Speaker /MIke Input

_RepealerfSimple~ Offset SWItch

,-Clear/Busy Auto Scan Selector

I

Squelch Control__

Audio Gain Control--",=-

BNC Antenna Connector

Keyboard Lock - ---'

Keyboard Entry --- - - -,

5-01911 LED Readout--- - --';'

••

ccoceoec- Mike - - ,

I

The Yaesu FT·207R Synthesized Handie
has all the features you could want in a IIery compact package

• 144-148 MHz Range • Keyboard Encoded Frequency Entry
• 10 KHz Steps _ 2 Tone (Touchtonel!l ) Input from Keyboard
• 3 Watts Output • Keyboard Lock guards against acc idental
• 4 Memories plus Programmable Offset frequency change
• Priority Channel • Odd Splits Can Be Programmed from Keyboard
• Memory and Band Auto Scan • Automat ic Battery Saver Feature for LED Display
• Optional Equipment: • Rubber Flex Antenna

Tone Squelch, Speaker/Mike, Nlcads, Battery Charger

Pnce And Specifications Subject To
Change Without NotICe Or ObligatIOn

679X

YAESU ELECTRONICS CORP., 15954 OOwney Ave., ParamounL CA 9On3 • (213) 633-4007
YAESU ELECTRONICS Eastern service Ctr.,9812 Prlnceton-Glendale Rd.,Cincinnati OH 45246



Two IIMAC 3·5001s
provide the punch in

Kenwood's new amplifier.

Kenwood chooses EIMAC
for trouble-free service.

The new heavy-duty Kenwood TL-922A
linear amplifier provides 2 kW PEP input for
SSB service and I kW input for CW, RTTY, and
SSTV operation.

Kenwood chose two EIMAC 3-500Z
high-mu triodes to do the job. With
a total of 1000 watts anode
dissipation, the two
3-500Zs coast along
to provide trouble­
free.Iong-life
service.

What's your
pleasure?

DX chasing? Traffic
nets? RTTY? Rag chewing?
SSlV? The EIMAC 3-500Z
provides the power when you
need it, with ample safety margin.
Value wise amateurs always look
for the EIMAC power tube for
reliability. And equipment manu­
facturers, such as Kenwood,
choose EIMAC for leadership in
power tube technology.

For more information
Send for the EIMAC Quick Reference

catalog covering the complete line of EIMAC
products and for the 3-500Z Data Sheet. Learn

why the important manufacturers of commu­
nication equipment choose EIMAC. Varian,

EIMAC Division, 301 Industrial Way,
San Carlos, California 94070.
. Telephone (4 15) 592-122l.

Or contact any of the more
than 30 Varian

Electron Device Group
Sales Offices through­

our the world.

•varian

CIRCLE 13 ON READER SERVICE CARD
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