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Our two hot runners 
when you put on 

Build the Heathkit SB-102 and SB-220 

and set new DX track records! 

Here’s exceptional stability and dial linearity 
— made possible by an all solid-state linear 
master oscillator with 1 kHz calibration. The 
SB-102 stabilizes itself in a fast 10-minutes, 
drifts less than 100 Hz per hour after initial 
warm-up. The receiver section delivers an 
S+N/N ratio of less than 0.35 uV for 10 dB — 
with front-panel selection of built-in 2.1 kHz 
SSB crystal filter or optional 400 Hz crystal 
filter. And there’s a dial resettable to 200 Hz; 
180 W PEP SSB input, 170 W CW input; switch 
selection of upper or lower sideband and 
CW: built-in sidetone for monitoring; built-in 
100 kHz crystal calibrator; triple action level 
control to reduce clipping and distortion; 
built-in VOX, and complete metering. 

The SB-102 is the value leader because you 
build it yourself to save on initial investment 
and service. Simple circuit board/wiring 
harness construction gets it all together. 
Order your hot runner now — the famous 
Heathkit SB-102 SSB/CW Transceiver. 
Combine it with the SB-220 Linear for the 
ultimate long-distance runner. 

Kit} SB-102;.2431bSvaer ee eee ee 385.00* 

Kit SB-600, 8 ohm matching speaker with 
mounting space for AC supply, 7 lbs. . 19.95* 

SBA-301-2, 400 Hz CW crystal filter, 
Til acseten ee ooo cee ee ee ee ee 22.95* 

Kit HP-23B, AC supply, 19 lbs. ....... 51.95* 

Kit HP-13B, DC supply, 8 lbs. ......... 69.95* 

SBA-100-1, mobile mount, 6 lbs. ...... 15.95* 

The Heathkit SB-220 is the linear amplifier 
that the competition tries to measure up to. 
Two conservatively rated Eimac 3-500Z’s in a 
grounded grid circuit offer up to 2000 W PEP 
SSB input, or a full 1 kW on both CW and 
RTTY. The broad-band pretuned pi-input 
delivers maximum efficiency with low dis- 
tortion over 80-10 meters. Only 100 watts of 
driving power is needed to produce full-rated 
input. 

SB-220 features include a built-in solid-state 
120/240 V power supply; circuit breaker 
protection; zener diode regulating operating 
bias to reduce idling current for cooler run- 
ning and extended tube life; a large quiet fan; 
ALC to the driving unit to prevent over- 
driving; front panel switch selected monitor- 
ing of grid current; relative power and high 
voltage. The SB-220 offers a clean, compact 
design with the liberal use of internal 
shielding for extra strength and component 
isolation. Its green table-top cabinet com- 
plements all your SB-series gear. 

To tune-up, you simply set the band switch, 
push the CW-Tune/SSB rocker switch to the 
CW-Tune position and adjust the Load & 
Tune controls for maximum relative power. 
Push the rocker switch to the SSB position 
and you are ready to set a new DX track 
record — with 2kw PEP input, or a full gallon 
on CW and RTTY. 

Kit SB-220, 70 lbs 



get stronger vet 
the long-distance shoes 

Build the Heathkit HW-101 and SB-200 

and run with a ikw kick! 

The HW-101 has improved receiver circuitry 

and dial drive and added front-panel SSB/ 

CW filter selection. Sensitivity better than 

0.35 uV for 10 dB S + N/N. Image and IF 

rejection better than 50 dB. 36-1 knob to dial 
ratio in a ball bearing drive mechanism. 

Thermal stabilized FET VFO with 5 kHz read- 

out. Built-in 100 kHz crystal calibrated and 
zero reset button. Front panel crystal filter 

selection. Optional SBA-301-2 crystal fiter in- 
stalls in minutes. CW filter offers razor sharp 
400 Hz selectivity. Built-in SSB crystal filter 
delivers 2.1 kHz selectivity at 6 dB down. 

Bit 91 O01 23 DSi eons eee os 259.95* 

Kit HP-23A, AC power supply, 
RO Ae ere ocd oes o's once Sete ate em bse se 51.95* 

Kit HP-13A, DC power supply, 7 lbs. . .69.95* 

SBA-301-2, 400 Hz crystal filter, 1 lb. ..22.95* 

Brawny partner in the Economy Kilowatt 

pair, the SB-200 is a completely self-contained, 
compact desktop rig with built-in solid-state 
power supply that sets you up with 1200 watts 

SSB, 1 kW CW with 80 through 10 meter hand 
coverage. And since it requires only 100 
watts PEP drive, it’s the ideal mate for the 
Heathkit HW-101 and almost all other popular 
transmitters and transceivers. A pair of 572B/ 
T-160-L are used for amplification, fan cooled 
and shielded for maximum TVI protection. 
Other noteworthy features include a pre- 
tuned cathode input circuit for efficiency, 
low distortion; ALC output for automatic 
exciter control; circuit breaker protection; 
built-in SWR meter and antenna relay that 
automatically switches to the exciter when 
the linear is off; 120/240 VAC operation. 

Kit-SB-200;.50 lbs#22..c8 40. tee 229.95* 

Visit your nearest Heathkit Electronic Center... 

or send for FREE Catalog 
HEATH ELECTRONIC CENTERS 

Units of Schlumberger Products Corp. 

ARIZ.: Phoenix; CALIF.: Anaheim, El Cerrito, Los Angeles, 

Pomona, Redwood City, San Diego (La Mesa), Woodland Hills; 

COLO.: Denver; CONN.: Hartford (Avon); FLA.: Miami (Hia- 

leah); GA.: Atlanta; jLL.: Chicago, Downers Grove; IND.: In- 

dianapolis; KANSAS: Kansas City (Mission); KY.: Louisville; 

LA.: New Orleans (Kenner); MD.: Baltimore, Rockville; MASS.: 

Boston (Wellesley); MICH.: Detroit; MINN.: Minneapolis (Hop- 

kins); MO.: St. Louis; N.J.: Fair Lawn; N.Y.: Buffalo (Amherst), 

New York City, Jericho; L.I.: Rochester; OHIO: Cincinnati 

(Woodlawn), Cleveland, Columbus; PA.: Philadelphia, Pitts- 

burgh; R.I.: Providence (Warwick); TEXAS: Dallas, Houston; 

WASH.: Seattle; WIS.: Milwaukee. 

HEATH 

Schlumberger | HEATH COMPANY, Dept. 12-4 
Benton Harbor, Michigan 49022 

(1 Please send FREE Heathkit Catalog. 

| (Enclosed is $ 

ad 

, plus shipping. 

Please send model(s)_— 

Name 

| Address. 

| City States eee Z ID 

| Prices & specifications subject to change without notice. 

[Be *Mail order prices; F.0.B. factory. ae | 
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Hallicrafters’ all-american made FPM:300, 
Mark il “Safari”? SSB/CW transceiver is Q5... 
from the Mauritania solar eclipse expeditions 
to a famous raft adventure in the Atlantic. 

Proven design in the tradition of the HT-37 
and solid-state dependability are combined in 
this compact transceiver featuring state-of- 
the-art FET’s, hot carrier diodes and bi-polar 
transistors for peak, reliable performance for 

only $625. 
Some of the high performance specifications 
are: 
e Designed for fixed, portable and mobile use 
e Equipped with a self-contained Universal 

AC and DC power supply system 
Compact dimensions (HWD) 5% x 12 x 11 
inches 

e Weight: 25 pounds 
e Tuning ranges: 8-600 kHz Bands, 80-10 

meters 
Built-in speaker 
Power requirements: 117 V or 234 V 50/60 
AC; 13.4 VDC negative ground 

e Modes: Selectable Upper or Lower Side- 
band-CW or RTTY 

e Type of service: continuous operation with 
2-tone S SB-CW-RTTY (50% duty cycle) 
Power Output: 125 Watts P.E.P. (Nominal) 
into 50 ohms 
Receiver Sensitivity: Less than 1 uV for 
15 db SN Ratio 
Selectivity: 2.0 KHz 
Receiver IM: 60 db below 2 equal 10MV 
signals 
Receiver Image and IF Rejection: Greater 
than 60 db. 

2 e CQ e April, 1974 

e Internal Receiver Spurious: Less than equiv- 
alent 1 Microvolt Signal 

e Transmitter IM: 30 db below P.E.P. (26db 
below one of two equal tones) 

e Adjacent Channel Desensitizing: 3 db with 
greater than 10,000 MV 

e Sideband Suppression: -50 db minimum 
@ 1 kHz 

e AF Power Output: 2 watts 
e Stability: 100 Hz after warmup. Max. 100 

with 10% line voltage change 
Frequency Readout: Within 1 kHz + 100 
kHz of Cal. Point not more than 3 kHz across 
entire 500 KC Band 

e Break-In CW: Semi-Automatic 
e CW Sidetone 
e Audio Frequency Response: 500-2500 Hz 

Nominal 
e AALC: 12 db Compression 
e AGC Figure of Merit: 60 db minimum 
e Crystal Calibrator: Provides 25 kHz Calibra- 

tion Signals 
Optional Accessories: MR-300 Mobile Instal- 
lation Kit; HA-60 Blower Fan Kit, works on 
AC or 12VDC 

hallicratfers 
See your Hallicrafters distributor today or 
write or phone: 

The Hallicrafters Co., 600 Hicks Road, Rolling 
Meadows, Ill. 60008 U.S.A. E 
Phone: 312/259-9600 

You should be talking 
with a Hallicrafters. 
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With db— 

db— 
db— 

—Gain compared to % wave dipole 

-FCC accepted for repeater application 

— Based on EIA Standard RS-329 

Vertical element—117”’ 

long, 1-1/8’ telescopic 
to 3/8” OD high 
strength aluminum 

Radials—four, 217’ x 3/16” 
OD aluminum rod 

; Connector—SO-239 

Wind load—26 pounds 
at 100 mph. 

Wind survival— 100 mph. 

Completely self-supporting 

Mounting—fits vertical 
pipe up to 1-3/4” OD 

6 db. gain over % wave dipole 

Omnidirectional radiation pattern 

Maximum radiation—at horizon 

50 ohm feed impedance 

Field adjustable— 140-150 MHz 

SWR at resonance—1.2:1 measured at antenna | 

Bandwidth—6 MHz for 2:1 or better SWR 

Power—one kilowatt FM 

Feed—Shunt with D.C. grounding 

Radiator—5/8 wave lower section, % wave 
phasing, 5/8 wave upper section 

The gain you gain—you gain | 

transmitting and receiving— f 
| get both with Hustler ! 3 

THE HUSTLER MASTER GAINER 

MODEL G6-144-A 

Shipping Wt.: 6.8 Ibs. Price: $49.95 

45800 commerce park drive, 

brook park, ohio 44142 

Exporter: Roburn Agencies, Inc., 

New York, N.Y. 
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=-- AERO 
BIAS 

~The recent million-dollar TVI lawsuit 
brought against W2OVC by his good neighbors 
raises several interesting questions for all 
amateurs. It also brings to mind a possibility 
which — while not preventing similar suits in 
the future — could at least lessen the legal and 
financial burden for the individual amateur. 

As this is being written, W2OVC’s legal 
defense has already cost some $2000 of his own 
limited funds. It will probably cost more 
before the case is decided — hopefully, and 
most likely, in favor of Len. 

One observation we make is that as with so 
many areas of American life, a price has been 
placed on an intangible and un-priceable com- 
modity. In this case the price is $1,000,000 for 
allegedly preventing W2OVC’s neighbors from 
watching Lucy re-runs on the boob-tube. The 
entire concept of demanding monetary com- 
pensation for an alleged inconvenience or an- 
noyance is, we feel, hardly less immoral than a 
kidnapper demanding ransom in exchange for 
permitting his victim to live. W2OVC’s neigh- 
bors are, in effect, trying to hold his hobby and | 
way of life in ransom for a million dollars. 

Now, lest we be overwhelmed by that 
million dollar price tag, let us remember that 
for all intents, anyone can bring suit against 
anyone else for any sum of money and for any 
reason. The disposition of a suit, however, is 
ultimately decided in the courts which are 
most often wise and fair in their judgements. 
Reasonably speaking, if you brought suit 
against your next door neighbor because his 
orange automobile clashed with your pink 
house and thus lowered the value of your 
property and disturbed your peace of mind, 
you'd be wise not to spend your anticipated set- 
tlement money before. you went to court! So 
the fact that someone sues you for a large sum 
of money for alleged damages should not in 
itself frighten you. However, regardless of how 
groundless a suit may be, it must be defended 
against, and that costs money. Such is the 
plight of W2OVC, a retiree living on a fixed 
pension. 

The amateur press has for years harped on 
the same note: ARRL should defend amateurs 
in matters of individual lawsuits related to 
amateur radio, i.e., tower cases, TVI suits or 

zoning matters. ARRL does provide advice 
and information which can assist an attorney 
in defending his ham client, but for various 
valid reasons the League does not and cannot 
play legal council to all amateurs. We feel, 
however, that the time might just be right for 
someone — ARRL, for instance — to inves- 
tigate the possibility of insurance for hams. 

Doctors have their mal-practice insurance; 
home-owners have their home-owners liability 
insurance; motorists have their auto liability 
and collision insurance; and publishers have 

‘ their libel insurance. Why should radio ama- 
teurs not be able to have extremely low cost in- 
surance to protect them from the sometimes 
crushing financial burden of a legal defense? 

It is our feeling that if a large and respon- 
sible organization such as ARRL were to ap- 
proach several large insurors with the prospect 
of writing a policy offering, let’s say, $5000 of 
legal defense insurance for even only 10,000 

amateurs, the insurance companies would 
quickly come up with a reasonable and afford- 
able fee schedule. As an active amateur, I 
would not hesitate to invest 25 inflated dollars 
a year in return for the peace of mind which 
would come from knowing that if I were 
slapped with a ham-related lawsuit, I could af- 
ford to engage the best legal defense that the in- 
surance company’s $5000 could buy. And $25 
per year is probably much higher than the 
actual figure would be. 

Carrying the idea a step further, I also 
foresee the possibility of amateurs being able 
to purchase additional coverage at additional 
cost to cover whatever settlement may be de- 
termined by. the court. For instance, for an 
extra $25 I'd be willing to buy $25,000 liability 

- coverage for the off-chance that I might lose a 
TVI or tower case and have to ransom my 
hobby for up to $25,000. 

I’m not proposing that we force ARRL into 
the insurance business. What I am proposing is 
that ARRL carefully examine the possibility 
of providing one more service to amateurs 
which will cost little of the League, but bring 
enormous potential benefits to American ama- 

-teurs. ARRL may not be able to help W2OVC 
an awful lot at this point, but they certainly 
could help future beleagered amateurs. ; 

73, Dick, K2MG 
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Drake gear keeps getting better and better... 

NOW, OUR FINEST... 

THE NEW 

Drake C-Line © 
NEW FEATURES: 

»@ 1 kHz Dual Concentric Dial Readout e Receiver and transmitter 
lock together in transceive operation @ No side controls e Iridited 
cadmium-plated chassis © Compatible with all previous Drake lines 

NEW R-4C FEATURES: 

passband tuning, SSB filter supplied 
# Provision for 15 additional accessory 

500 kHz ranges 
8 ® Transistorized audio 

R-4C Receiver « Optional high-performance 
noise blanker 
AVC with 3 selectable time constants 

® Optional 8 pole filters available for 
CW, AM, RTTY 

® $499.95 

The receiver hams have dreamed of... 

NEW T-4XC FEATURES: 

» Plug-in relay 
*” More flexible VOX operation; 

Including separate delay controls 
for phone and CW. 

2 » Crystal control from front panel for 
T-4XC Transmitter amateur, Mars, commercial uses 

» Provision for AFSK RTTY operation 
The one worthy of the R-4C » $529.95 

_ See for yourself —at your dealer's 

R. L. DRAKE COMPANY 
540 Richard Street, Miamisburg, Ohio 45342 @ Phone (513) 866-2421 @ Telex 288-017 
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OUR READERS SAY 

New Licensing Structure 

Editor, CQ: 
I am a subscriber to your fine magazine and 

I was delighted to read your ‘‘Zero Bias’? com- 

ments on page 5 of the February, 1974, CQ Mag- 
azine. 

I hold an Advanced Class license and spend all 
my time on fone because I enjoy this mode best of 

all but it kills me to hear the DX fone on the 75 

Meter Extra Class section and not be allowed to 

work it. I am definitely in favor of the prospec- 

tive -Amateur Extra-Phone requirements as men- 
tioned in your editorial and have also made my 

feelings known to Mr. Walker. 
Jim Carroll, Wi Y YL 

Lynn, MA. 

Editor, CQ: 
Just had to drop a quick comment on the Pro- 

posed ‘‘license shake up.’’ Beautiful! It’s about 
time FCC made a proposal that aided instead of 
hindering, the growth & interest of Amateur 

radio. 
Maybe after the mess on 11 meters, the repeat- 

er rules, and the try concerning the antenna height 

restrictions, they are changing their way of think- 

ing. The combining of the Tech. and Novice lic- 
ence is the best of the lot, as the Technicanis the 

most isolated license of the group. I do not, how- 
ever, hesitate to take a very pessimistic view of the 

trend to make cw operation obsolete; but so be it, 

if that’s what the amateur fraternity wants. 

Samuel Hawley, WA7TDU 

Klamath Falls, Ore. 

Editor, CQ: 

I read your report in Zero Bias of the Febru- 

ary CQ concerning a re-structuring of the Amateur 

licensing rules. Personally, I think it is about time 

and while there is a lot of talking to do in this 
reguard the following are my initial suggestions: 
Extra CW: 20 w.p.m. Extra theory - all amateur 

privileges. 
Extra Phone: 15 w.p.m., Extra theory - all amateur 

privileges on phone, Advanced privileges on cw. 
Advanced: 10 w.p.m., Advanced theory - all cur- 

rent Advanced class privileges. 
General/Conditional: 10 w.p.m., General theory - 

all current privileges. Conditional exam administer- 
ed by (1) Regionally appointed person or club, or 
(2) if this is not available, another amateur of at 
least General status. 
Technican: 5 w.p.m., General theory - all present 

privileges plus cw on Novice bands and 10 meter 
phone. All lower class privileges. 
Communicator: No code, Novice theory - voice, 

crystal controlled on v.h.f. or u.h.f. above 220 

mHz, Max. 25 watts. 

I raise another question not really mentioned in 
your article; should the Novice and Communicator 
license be renewable? I suggest that perhaps they 
should be renewable. If the increased privileges are 
not enough to give incentive to moving td higher 
licensed, then perhaps something else is wrong. 

I believe we should also seriously consider 

identifying the class of license in the call letters as 

an added incentive. 
As you mention, much discussion will have to go 

on but I would hope amateurs would not be too 
status-quo-oriented and these changes would not 

take too long to accomplish. 
William C. Hunter, WBOJEY 

Loveland, Colo. 

Citizen’s Banders 

Editor, CQ: 
I just finished reading this months ‘Zero Bias’’ 

and could not help but notice your reference to 

those ‘‘Citizen’s Band anarchists.” 

I think its time amateur radio operators took 
a good look at themselves, as the majority of the 

newer amateurs did in fact come from this law- 

less band. The fact that those same 11 meter band- 
its, now amateurs, find fault with the Citizen’s 

Band only leads me to believe that the FCC must 

be issuing wings and hallows along with the liscen- 
ses. To top it all off some (note some) amateurs are 
still not satisfied with five bands and capable of 
global communications find it necessary to QSY 
to 11 meters, fire up their rigs and add more QRM 

to an already over populated band. I do not believe 

the CBer’s are at full fault for their lawlessness 

when amateur radio, the big brother to CB radio, 
can find some of its own fraternity operating on 
11 meters. 

I want to add one thing. If we do not try to 

change the FCC’s plans for the new communicator 
license we’ll be saddled with just another ‘‘citizen’s 

band.” The radio and antenna manufactures will 

love it but how about us... 

Larry Cornell 

Menominee, Mich. 

Youth Officers 

Editor, CQ: 
As one of your readers overseas I will drop you 

a line with a question. In my daily sked with Ray- 
mond, W4QXT, in Ralwith, N.C. we discussed sev- 

eral times matters of interest in connection to my 
daily job as youth-officer of the city of Apeldoorn- 
Holland. During my vacation in L.A. California, 
I visited some of my colleagues in Ontario and Riv- 

erside (Calif.). We exchanged interesting subjects 
about the youth-policy in both of our country’s 
and during this year I am writing a study about: 
Some aspects of youth-policy in the U.S.A. com- 

pared to the situation in the Netherlands. 

I wonder if these are hams in the eastern part 
of the U.S.A. who are community-relation-officers 

or even youth-officers in their city! If there are, 

please let them drop me a line so that we can make 
skeds in which we can exchange information 
about our subjects of interest, besides the subjects 
of hamming! 

Renger J. de Ruiter,PA@DES 
Rhapsodiestraat 8 
Apeldoorn, Holland 
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"B6° PER 
LESS THAN 

SWAN'’s NEW 700CX CHAMPION TRANSCEIVER 
700 WATTS P.E.P./SSB/AM/CW/5-BANDS 

SWAN’S 700CX is a real inflation fighter. You can experience more powerful 

communications with this one rugged value-packed transceiver, for less cost, 

than any other ham rig in its class. Here is all the dynamic power you need to 

punch through OQRM—without an expensive accessory amplifier. 

Shop around and compare. There’s just no competitive method that'll give 

you everything the CHAMPION has to offer for such a reasonable investment. 

Here’s some of the many standard features built into the 7O0CX: 

e Automatic Level Control e Fast attack AGC, with controlled decay 

e CW sidetone @ Selectable sideband e Dual-ratio planetary tuning © S-meter 

® 2.7 kHz bandwidth e 5.5 MHz |.F. e Wide-range ‘’Pi’’ antenna coupler. 

$599.95 will put the CHAMPION in your ham shack. Simple arithmetic 
shows that at this price you get 700 watts for less than 86¢ per watt—a real value! 

Order your new CHAMPION today. For direct delivery, use the coupon 

below and mail to: 

——— >) S Wii iW 305 AirportRoad 
ELECTRONICS @ Oceanside, CA 92054 C4A 

i A subsidiary of Cubic Corporation ] 

" Gentlemen: i 

. Please send me the following SWAN products: CJ 700CX Transceiver @ $599.95 LJ 117XC AC ) 

: Power Supply & Speaker @ $124.95 fi} 14-117 AC/DC Power Supply @ $149.95 C] FP-1 Phone ' 

E Patch @ $54.95 Total amount of order is $___SE 

; (California residents please add 5% sales tax) i 
; L] 20% down payment enclosed, ship C.O.D. [=] Full payment enclosed. (xu) 10% down payment i 

enclosed, charge remainder to my Swan Credit Account #__________._ (All items shipped } 

best way collect.) . | 

i Name: Amateur Call: | 

] Address: ( 

i City: State: <a io a 

SS GRY GEES GE Ss (LS) GO a GE GR GE) GS SE) GG EG OS) GE OS Ce 2 GE Ge Oe ee es Ge 
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THE SWAN 600T! 
There are five transmitters available to 

amateur radio operators today providing 5- 
band coverage in SSB, CW and AM modes. 
Of these five, only SWAN’s 600T supplies 
600 watts P.E.P. input. Among the others, 
one has 240 watts P.E.P.; two have 200 watts 
P.E.P. (one of these requiring an accessory 
power supply); and one is a kit capable of a 
mere 180 watts P.E.P. input. 
Compare the cost per watt, then judge for 

yourself as to which is the best value: The 
kit retails at $1.67 per watt; the 240 watt unit 

GOO Tame iransmittepe avec cease Rie $589.95 
600R Custom Receiver with 

SS =tGB- filler" fer $615.95 
600S Speaker er at sete hone $ 24.95 
600SP Deluxe Speaker with 

FP-1 phone patch........... $ 69.96 
510X Crystal Oscillator........... $ 54.95 
VX-2 Automatic Voice Control..... $ 44.95 
MARK II Linear Amplifier 

(2000 watts P5E.P.) 2:2 2... $749.95 

is $1.41 per watt; the 200 watt rig with the 
power supply built-in runs $2.30 per watt, 
while the other 200 watt transmitter costs 
$2.65 per watt by itself or $3.15 per watt if 
you buy the power supply recommended. 

Now consider the economical SWAN 600T 
— it gives you a full 600 watts P.E.P. input, 
about three times the power of the others, 
for JUST 98¢ PER WATT! 

The brand YOU should buy is obvious. 
Visit your authorized SWAN dealer and order 
your 600T. 

DEALERS THROUGHOUT THE WORLD 
or order direct from 

<> WAS AE RI 
ELECTRONICS 

A subsidiary of Cubic Corporation 

Home Office: 305 Airport Road » Oceanside, CA 92054 
Telephone: (714) 757-7525 

THE BEST PRACTICAL DEVELOPMENTS IN AMATEUR RADIO 

April, 1974 e@ CQ @ 9 



AE GAN 
., iL z ee x J 

gm be 

Hen 
cee 

 ponei 4008 
gimpig SDEBAND 

TRANSCEIVER 

A COMPLETE STATION 
IN ONE PACKAGE 

Everything you need to work the 
world is contained in the new SWAN 
300B Cygnet de novo portable SSB 
transceiver. In just one 13” wide x 5%” 
high x 11” deep package you get the 
transmitter, receiver, power supply, 
speaker, 5-bands, CW sidetone moni- 
tor, and capability for CW semi-break-in 
with an optional VOX unit. You simply 
hook-up to any 115V AC source and 
antenna, then plug in your mike and 
you’re on the air. 

Using an 8950 tube designed for RF 
amplification the Cygnet de novo fea- 
tures 300 watts P.E.P. input. The 8950 

allows about 30% more plate dissipa- 
tion than conventional T-V sweep tubes 
commonly used in amateur radio equip- 
ment. Comparison further shows in- 
creased peak current and power handl- 
ing capability with the 8950 relative to 
T-V sweep tubes. 

An optional SWAN 14-A DC converter 
conveniently plugs into the back of the 
300B for mobile operation with a 12V 
DC source. You don’t have to settle for 
less. Get it all in SWAN’s Cygnet de 
novo. $519.95 at authorized SWAN 
dealers or you may order with the con- 
venient coupon below. 

SWAN 300B SPECIFICATIONS INCLUDE: e 10, 15, 20, 40 and 80 meter coverage » CW sidetone monitor ¢ Capability for 
CW semi-break-in with optional VOX unit ¢ 5.5 MHz crystal lattice filter with 1.7 shape factor « Optional Super-selective 
filter with 1.28 shape factor ¢ Ultimate rejection exceeds 100 dB e Carrier suppression down 60 dB ¢ Unwanted side- 
band suppressed 50 dB e Third order distortion is down approximately 30 dB e¢ 50 to 75 Ohm “PI” antenna coupler ¢ 
Receiver sensitivity is 0.5 microvolt at 50 Ohms for 10 dB e« Audio response is flat within 3 dB from 300 to 3000 Hertz « 
Optional DC Converter for mobile operation 

i 

Gentlemen: 
Use this coupon to 
order direct from 
the factory. (Cali- 
fornia residents 
please include 5% 
sales tax.) 

MAIL TO: 

ELECTRONICS 
A subsidiary of Cubic Corporation 

Name: 

Address: 

City: 

Amateur Call: 

305 Airport Road 
Oceanside, CA 92054 
Phone (714) 757-7525 

10 e CQ e April, 1974 

Please ship the following SWAN products best way. 

L) 300B Cygnet de novo $519.95 

1) 300B with SS-16B Super-selective filter $589.95 

LI) 14-A DC Converter $49.95 

L) Full payment enclosed * 

Charge to my Swan Credit Account # 
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' [1 20% down payment enclosed, ship C.0.D SJ Swan | pay , ship 
| 
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| 
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1) VX-2 VOX $44.95 

() 1200X Linear Amplifier 

(1200 watts P.E.P.) $299.95 

Total amount of order is $ 

[] 10% down payment enclosed 



RELIABILITY 
We've been listening to FM enthusiasts and now we’re offering one of the finest, most reliabie, 12- 

channel FM transceivers available — the FM-2XA. Designed to be appreciated by discriminating radio 
amateur operators, this model has many pleasing distinctions to its credit. 

In addition to its compact size and simplified 
control system, the all solid-state FM-2XA has 
the excellent cross-modulation and _ overload 
characteristics of a dual-tuned MOS FET front 
end plus an outstanding sensitivity of 0.3 
microvolts or better for 20 dB quieting. Clean, 
noise-free, FM reception is enhanced by 
exceptional adjacent channel rejection provided 
by a ceramic filter in the 455 kHz I.F. system 
and a noise operated squelch with a threshold 
of less than 0.15 microvolts. Intermodulation is 
is greater than 60 dB down, 
eliminated. 

Transmission is aided by a pre-emphasis Cir- 
cuit to provide clear audio in the 10-watt output 
signal, and spurious radiation is held to 60 dB 
below the carrier. A unique FM-2XA Instantane- 
ous Deviation Control (1DC) prevents over-devia- 

thus virtually 

SWAN 2-METER TRANSCEIVERS 
designed for 12V DC power source 

FM-2XA (12 channels, 10 watts P.E.P.) ...$259.00 
FM-1210A (144 channel combinations) ...$319.00 
FM-2XA Snap-Pack (AC Power Supply) ...$ 39.95 
FM-1210A Pedestal (AC Power Supply) ...$ 49.95 

tion when over-modulation is present. Factory 
adjusted to the optimum frequency deviation of 
5 kHz, adjacent channel interference is prevented 
in repeater applications where channel separa- 
tions have been reduced to 15 kHz. Special de- 
sign techniques insure complete protection of 
the final stage from infinite VSWR conditions and 
the extremes of a short or open circuit in the 
antenna system. 

Full frequency coverage extends from 144 
through 148 MHz. Ready to operate directly off 
any standard 12V automobile battery, the basic 
FM-2XA includes’ an internal speaker, crystals 
for three channels, antenna connector plug, 
mobile mounting bracket, DC power cord with 
fuse holder, and a PTT dynamic microphone. 
For 115V, 50/60 Hertz, operation, simply snap-on 
an optional power supply. 

DEALERS THROUGHOUT THE WORLD 
or order direct from 

S wi a ha 
ELECTRONICS 

A subsidiary of Cubic Corporation 

Home Office: 305 Airport Road « Oceanside, CA 92054 
Telephone: (714) 757-7525 

THE BEST PRACTICAL DEVELOPMENTS IN AMATEUR RADIO 
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MAIL TO: Q SWAN 85 Serones 
ELECTRONICS 305 Airport Road 

A subsidiary of Cubic Corporation Oceanside Cc A 92054 
s g 

SHIP TO: 
AMATEUR 

NAME: CALL: 

ADDRESS: 

CITY: STATE/ZIP: 

PLEASE SHIP THE FOLLOWING HIGH QUALITY FIXED ANTENNAS: 

UNIT 
QTY. | MODEL # DESCRIPTION PRICE | AMOUNT 

TB-4HA Heavy Duty 4-element multiband beam for 10, 15 and | $189.95 
20 Meters. 24 foot boom. Average forward gain = 
9 dB. Front-to-back ratio = 24-26 dB. Withstands 
winds up to 100 MPH. 

Heavy Duty 3-element multiband beam for 10, 15 and | $159.95 
20 Meters. 16 foot boom. Average forward gain = 
8 dB. Front-to-back ratio = 20-22 dB. Withstands 
winds up to 100 MPH. 

Economical 3-element multiband beam for 10, 15 and | $139.95 
20 Meters. 14 foot boom. Average forward gain = 
7.5 dB. Front-to-back ratio = 20-22 dB. Withstands 
winds up to 80 MPH. 

Economical 2-element multiband beam for 10, 15 and | $119.95 
20 Meters. 6% foot boom. Average forward gain = 
5 dB. Front-to-back ratio = 16-18 dB. Withstands 
winds up to 80 MPH. 

Heavy Duty 2-element beam for 40 Meters. 16 foot $179.95 
boom. Average forward gain = 4 dB. Front-to-back 
ratio = 16-18 dB. Withstands winds up to 100 MPH. 

ALL SWAN BEAM ANTENNAS ARE RATED FOR 2000 WATTS, and require 52 ohm 
coaxial feedline. 

“GOLDEN SWAN” Heavy Duty trap-vertical for 10, 
15, 20 and 40 Meters. Patented large High-O coils, 
precision tuned for maximum radiation efficiency on 
each band. Low SWR across width of each band, 
Withstands winds up to 100 MPH, 2000 Watt power 
rating. 21 foot height. 

75 Meter Modifies ‘‘GOLDEN SWAN” trap-vertical for full 
Add-on Kit] 5-band use. Adds 5 feet to antenna height. 
for 1040V 

80-40 

ALL PRICES F.0.B. OCEANSIDE, CALIFORNIA. 5% SALES TAX 
Antennas will be shipped best way, collect, unless (Calif. Only) 
otherwise specified in writing. 

Method of payment (Check one): 

C) Full amount enclosed 

C) 20% deposit enclosed; Balance C.O.D. 

1) 20% down payment enclosed; Charge balance 

to BANKAMERICARD # 

(1) 20% down payment enclosed; Charge balance to MASTERCHARGE 

# INTERBANK #___ Exp. Date 

1) 10% down payment enclosed; Charge balance 

to SWAN CREDIT ACCOUNT SIGNATURE: DATE: 

12 e CQ e April, 1974 



SEE WHAT’S NEW IN AMATEUR RADIO 

VISIT YOUR AUTHORIZED SWAN ELECTRONICS DEALER 
AMATEUR ELECTRONIC SUPPLY 
4828 Fond du Lac Avenue 
Milwaukee, Wisconsin 52316 

17929 Euclid Avenue 
Cleveland, Ohio 44103 

621 Commonwealth Avenue 
Orlando, Florida 32803 

AMATEUR RADIO CENTER, INC. 
2805 N.E. Second Avenue 
Miami, Florida 33137 

AMATEUR RADIO SUPPLY CO. 
6213 - 13th Ave., South 
Seattle, Washington 98108 

ASSOCIATED RADIO 

COMMUNICATIONS, INC. 
8012 Conser 
Overland Park, Kansas 66204 

BURGHARDT AMATEUR CENTER 
124 First Avenue N.W. 

Watertown, South Dakota 57201 

CW ELECTRONIC SALES COMPANY 
1401 Blake Street 
Denver, Colorado 80202 

CONLEY RADIO SUPPLY 
405 No. 24th Street 
Billings, Montana 59010 

DOWN EAST HAM SHACK 
57 Main Street 

Lewiston, Maine 04240 

ELECTRONIC CENTER, INC. 
127 - 3rd Ave., North 
Minneapolis, Minn. 55401 

2929 North Haskel 
Dallas, Texas 75204 

ELECTRONIC DISTRIBUTORS, INC. 
1960 Peck Street 
Muskegon, Michigan 49441 

ELECTRONICS, INC. 
227 North Santa Fe 
Salina, Kansas 67401 

FRECK RADIO & SUPPLY COMPANY 
38 Biltmore Avenue 
Asheville, North Carolina 28801 

1012 Highway 64-70 
Hickory, North Carolina 28601 

402-4 West Dixon Blvd. 
Shelby, North Carolina 28150 

3008 Spring Garden Street 
Greensboro, North Carolina 27405 

1611 West Market 
Johnson City, Tenn. 37601 

GARY RADIO, INC. 
8199 Clairemont Mesa Blvd. 
San Diego, Calif. 92111 

GENE HENSEN COMPANY 
Box 386 
[Telephone (505) 898-3251] 
Corrales, New Mexico 87048 

HAM RADIO CENTER 
8342 Olive Blvd. 
St. Louis, Mo. 63132 

HAM RADIO OUTLET 
999 Howard Avenue 
Burlingame, Calif. 94010 

HAMTRONICS 
4033 Brownville Rd. 
Trevose, Pa. 19047 

HCJ ELECTRONICS 
8214 East Sprague 
Spokane, Wash. 98225 

HENRY RADIO, INC. 
11240 West Olympic Blvd. 
Los Angeles, Calif. 90064 

211 North Main Street 
Butler, Missouri 64730 

931 North Euclid Avenue 

Anaheim, Calif. 92804 

HOBBY INDUSTRY 
1530 Avenue “G” 
Coucil Bluffs, lowa 51501 

HONOLULU ELECTRONICS 
819 Keeaumoku Street 

Honolulu, Hawaii 96814 

HOOSIER ELECTRONICS 
R.R. 25, Box 403 
[Telephone (812) 894-2397] 
Terre Haute, Ind. 47802 

J.R.S. DISTRIBUTORS 
646 West Market Street 
York, Pa. 17404 

ED JUDGE ELECTRONICS 
3850 South Freeway 
Ft. Worth, Texas 76110 

2860 Walnut Hill Lane, Suite 114 
Dallas, Texas 75200 

KAUFMAN ELECTRONICS, INC. 
73 Frank St. 
Bridgeport, Conn. 06604 

KLAUS RADIO, INC. 
8400 No. Pioneer Parkway 
Peoria, Ill. 61614 

L.A. ELECTRONIX SALES 
23044 South Crenshaw Blvd: 
Torrance, Calif. 90505 

MADISON ELECTRONICS 
SUPPLY, INC. 

1508 McKinney Avenue 
Houston, Texas 77002 

MOORY’S ELECTRONICS 
12th & Jefferson Streets 
DeWitt, Arkansas 72042 

PORTLAND RADIO 
1234 S.W. Stark 
Portland, Oregon 97205 

QUEMENT ELECTRONICS 
1000 South Bascom 
San Jose, Calif. 95128 

RADIO SUPPLY & ENGINEERING 
1203 West 14 Mile Road 
Clawson, Michigan 48017 

S & S ENTERPRISES 
1201 North 4th Street 
Coeur d’Alene, Idaho 83814 

SLEP ELECTRONICS COMPANY 
2412 Hwy. 301 North 
Ellenton, Florida 33532 

P.O. Box 100 
Hiway 441 South 
Otto, No. Carolina 28763 

WEBSTER RADIO 
2602 East Ashlan- 
Fresno, Calif. 93726 

WESTERN RADIO 
1415 India Street 
San Diego, Calif. 92101 

ZACKIT STORES 
1831 “J” Street 
Sacramento, Calif. 95814 

FACTORY DIRECT RETAIL: 
SWAN ELECTRONICS 
305 Airport Road 
Oceanside, Calif. 92054 

SWAN’S Revolving Credit Service is available throughout the United States. 

If you do not have a SWAN Credit Card, request an application form. 

WHEREVER THERE’S VALUE IN AMATEUR RADIO, YOU’LL FIND SWAN ELECTRONICS 

DEALERS THROUGHOUT THE WORLD 
or order direct from 

Swi ra 
ELECTRONICS 

A subsidiary of Cubic Corporation 

Home Office: 305 Airport Road - Oceanside, CA 92054 
Telephone: (714) 757-7525 

THE BEST PRACTICAL DEVELOPMENTS IN AMATEUR RADIO 
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SMALL SIZE 

COUNTER 
DIAL 

The No. 10031 Dial is a rugged turns counter 

dial designed for direct crank-handle drive of 

multi-turn devices such as vacuum variable 

capacitors, rotary inductors, multi-turn potenti- 

ometers, permeability tuned inductors, etc. It 

has a 0-99 turn digital readout plus a 

0-100 vernier scale, The output coup- 

ling is a hub for 1/4” diameter 

shafts. The design includes a built- 

in dial lock. 

JAMES MILLEN 
MANUFACTURING COMPANY, 

150 Exchange St., Malden, ae, aye ° (617) 324-4108 

Announcements 

Towson, Maryland 
The Greater Baltimore Hamboree will be held 

at Calvert Hall College, Putty Hill and Goucher 

Blvd, Towson, Maryland, on Sunday, April 7, 1974. : 

at 10 a.m. Food, Flea Market, and Prizes. Registra- 
tion: $2.00. Contact: Joe Lochte, 5400 Roland 
Ave., Baltimore, Maryland, 21210. 

Woodstock, NY 
The annual banquet meeting of the Overlook 

Mountain Amateur Radio Club will be held on 
April 20th, 1974. Advertising brochures from lead- 
ing manufacturers, dinner and door prizes to 

all participants. Contact: Charles R. Cross, K2HA 
42 Overlook Dr. Woodstock, NY 12498. 

Raleigh, North Carolina 
The Raleigh Amateur Radio Society of Raleigh 

North Carolina is sponsoring a Hamfest. The Fest 
is on Sunday April 21, 1974 at the Crabtree Valley 

Mall (Highway 70 West). 

Boston, Massachusetts 
STOLEN EQUIPMENT: Clegg FM27B transceiv- 

er, serial no. 27103-2891. Stolen from automobile 

on Desoto Road, West Rotbury on the evening of 

February 17, 1974. Any information, please con- 

tact: Stan Laine, WALECF, 807 East St., Dedham, 
MA 02026. 

Las Cruces, New Mexico 
The Mesilla Valley Radio Club of Las Cruces, 

New Mexico, invites you to its “Annual Bean Feed 

14 e CQ e April, 1974 

and Swap Fest’’, April 28th, 1974 at La Mesa Park. 
There will be prizes, food and family fun! Contact: 

Len Ullom, W6HZH/5, 1020.Circle Dr. Las Cruces, 

NM 88001. 

Windsor, Illinois 
The Moultrie Amateur Radio Klub announc- 

es its 13th Annual Hamfest at the American Legion 
Pavillion in Wyman Park, Sullivan, lilinois on the 

28th of April 1974. Space for indoor or outdoor 
markets, rain or shine! For more info., contact--- 

Dean Fling, Pres. MARK inc., 519 S. Bin Wind- 

sor, IL 61957. 

Dixon, Illinois 
The 8th Annual Hamfest of the Rock River 

Radio Club of Dixon IL, will take place on April 
28, 1974 at the Lee County 4-H Fair Grounds. 

Swap & Shop, rain or shine! Tickets, $2.00 at the 
Gate and $1.50 in advance. Contact: Karl Carlson, 

Box 99, Nachusa, IL 61057. W9ECF. 

Toronto, Ontario 

The Nortown Amateur Radio Club will be hold- 
ing its annual Banquet and Ladies Night at the Town 
and Country Dining Lounge, Saturday, April 27, 
1974. Contact: Murray D. Lampert, VE3FXA, 
P.O. Box 356, Adelaide St., Toronto, Ontario. 

Hollywood, Florida 
The Hollywood Amateur Radio Club of Holly- 

wood, Florida, will sponsor a Hamfest and Flea 

Market on May 4, 1974. It will be at the Chaminade 

High School cafetorium, 500 N. 51st. Ave, Holly- 
wood, FL 33021. Contact: Mrs. Alice Stracuzzi, 

WN4ZTC, 2726 Johnson St., Hollywood, FL, 

33020. 



BASSETT 

gh efficiency mobile 
d portable antennas 

tall amateur bands, 
IP, MARS, CB, 
CURITY, 

IBLIC SERVICE, 
ARINE, AND 

)VERNMENT USE. 

2-6-10-15-20-40-75 

Identical size, cost, 

and appearance 

FULLY ADJUSTABLE 
TO FREQUENCY 
IN FIELD 

Low weight, low drag, 

high strength 

fiberglass 

Polished 

chrome brass 

standard 34-24 thread 

High gain collinear 

on 2 meters 

MODEL DGA-2M 

$29.50 postpaid 

in U.S.A. 



Tired of Inflated Prices? 
Check Sentry’s Offer to hold down your 

2 Meter FM crystal expenses. 

ance F¢ 
4 "On g 

73 74 68 69 70 71 72 

BUY ANY THREE crystals at the regular price and 
receive ONE CRYSTAL AT 25% OFF! 

NO PRICE CHANGE IN THE LAST 5 YEARS — and in some cases, volume 
prices have been slashed. 

UNCHANGING POLICY OF: 
8 Warranty — Sentry guarantees any Sentry crystal to be free of defects 

in workmanship for an unlimited time. 
® Customer Service — When you buy a Sentry crystal, service is part of 

the package. 
= Fase of Ordering — You need only specify manufacturer, model and 

channel frequency. Sentry maintains up-to-the-minute files 
on all fixed station, mobile, aircraft and marine radios. 

® One Stop Shopping Sentry offers a complete series of amateur, 

general purpose, commercial, precision, CB, |.F., 2M FM, 

aircraft and marine crystals (32 KHz to 210 MHz) crystals 

to MIL 3098 also. 
® Fast Delivery — Any tolerance on any crystal, 5 working days for one : 

to three crystals. en i a 
i Pe é : : : ayst SAY”. 

All of this “PLUS” Inflation Fighting Prices. wea wine 
cow 

/f you don’t have our 1974 catalog, write for yours today. 

SENTRY MANUFACTURING COMPANY 
Crystal Park, Chickasha, Oklahoma 73018 

PHONE: (405) 224-6780 TWx - 910-830-6425 . 
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WHEN YOU BUY KENWOOD 
VOU BUY 

PRIDE, PLEASURE & PERFORMANCE 
Pride in knowing that you own today’s ultimate in state-of-the-art tech- 

nology . . . pleasure in operating a rig whose day in; day out performance will 

show you why the Kenwood name is world-famous for reliability and value. 

Kenwood’s superb 
state-of-the-art SSB transceiver 

TS-900 
...the ultimate transceiver. The promise of the too numerous to list. Its specifications are superb. 

transistor has been fulfilled. Here is the transceiver The TS-900 is unquestionably the best transceiver 

you will want to own... whatever you have now, of its kind ever offered. The price .... $795.00 

get ready to trade up. Its important features are far PS-900 (AC Supply) $120,00, the DS-900 $140.00 

TS A 5h? Kenwood’s go every place 
... do everything transceiver: 

The new TS-520 is the transceiver you have wanted, but 

could not buy until now. It is a non-compromise, do 

everything, go everywhere 5 band transceiver for SSB or 

CW that performs equally well at home, in an automobile, 

airplane, boat or trailer. The TS-520 features buiit-in AC 

power supply, built-in 12 volt DC power supply, built-in 

VOX with adjustable gain Ad and anti-VOX. 
The price ....... i ienteaeasiete MA ee at $599.00 

The R-599A is the most high voltage), CW-LSB- 
complete receiver ever of- | USB-AM operation. 
fered. It is solid state, Theprice ... .$459.00 
superbly reliable, small 
and lightweight, covers 
the full amateur band .. 
10 thru 160 meters, CW, 
LSB, USB, AM, AM.N 
and FM. 
The price ... .$439.00 

The T-599A is mostly 
solid state... only 3 
tubes, has built-in power 
supply, full metering 

R.599A Receiver olga Ua ai sae T- 509A Teareiuittes 

Please Gallo or write for complete specifications. Also available at Kenwood dealers throughout the U.S. 

11240 W. Olympic Blvd., Los Angeles, Calif. 90064 213/477-6701 

931 N. Euclid, Anaheim, Calif. 92801 714/772-9200 
Butler, Missouri 64730 816/679-3127 

Prices subject to change without notice. 
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GAIN: 12 db. 

Model: MY-144-5 

GAIN: 16 db. 

Model: MY-144-9 

Matching system incorporates a 200 Ohm 

folded dipole with a 4 to 1 coaxial balun. 

Element length is adjustable for critical 

tuning. 

VERTICAL GROUND PLANE... 
with special custom features for 

150 to 170 MHz. 

Gain: 3.4 db. compared to 1/4 
wave ground plane. Power Rated: 

1 KW AM; 2 KW P.E.P. SSB. 
Frequency Range: 144-148 MHz. 
with special custom features for 

150-170 MHz.. VSWR: 1.5/1 or 

better at resonance. 

DIPLOMAT - 2 
Model: DI-2 

DIPLOMAT SPECIAL 

Model: DI-2A 

For detailed specifications, see 

your authorized Mosley Dealer 
Or write Deptin2 12>...’ 

4610 N. Lindbergh Blvd., Bridgetor., Mo. 63044 

1 © CQ e April, 1974 

7 ELEMENT YAGI 

BY CHARLES J. SCHAUERS,* 
W6QLV 

Electric Fence QRN 

“T have taken all of the measures 
I could to try to eliminate interfer- 
ence caused by an electric fence 

which keeps cattle in a given area. 
Although battery powered, the unit 

puts out an intermittent signal that can be 
heard on the higher bands especially in dry 
weather. Any new suggestions?” 

One approach which seems to work is to 
use ferrite beads at the output lead (one 
wire) of the electric fence unit. These beads 

are obtainable from Amidon Associates, 

12033 Otsego St. No. Hollywood, Calif. 
91607. A 10 meg resistor from the hot line 
to ground will also help. 

AX-190 AGC 

“The a.g.c. action of my AX-190 receiver 
seems to be bad. I’m not a hot-shot technician 
but sure I can find the trouble with a little 
assistance. The pre-selection is ‘soggy.’ On 
real loud signals I have some blocking. What 

do I look for?” 
No a.g.c. system is perfect. Check the two 

back-to-back diodes in the “overload r.f. 
circuit.”” Next check transistors Qi and Qs. 
For good action the pre-selector must be 
carefully tuned at the proper point. 

Speech Processor (KWM-2) 

“Please recommend a speech processor 
for my KWM-2 that works and little set 
butchering is necessary.” 

Sure. Write DX Engineering, 2455 Chico 
Ave. S. El. Monte, Calif. 91733. 

FTDX-560 Improvements 

“I just acquired a used FTDX-560 and 
find that it works okay, but I understand 

ton, N.Y. 11050 



Morse and RTTY 
from one keyboard? 

Meet the two and only. 
The HAL DKB-2010 Dual Mode 

keyboard is one of the most so- 
phisticated products ever offered 
to the radio amateur. It’s an all 
solid state keyboard that allows 
you to send either RTTY or CW — 
with more ease, more versatility 
than anything you’ve ever seen 
before. 

In the RTTY mode, you can 
transmit at standard data rates of 
60, 66, 75 or 100 WPM, as well 
as an optional 132 WPM, 100 
baud. In addition to the complete 
alphanumeric keys, you get 17 
punctuation marks, 3 carriage 
control keys, 2 shift keys, a break 
key, 2 three-character function 
keys, a ‘DE-call letters” key and a 
“Quick brown fox...’ test key. 

In the CW mode, you can send 
at speeds anywhere between 
8 WPM and 60 WPM. You can also 
adjust dot-to-space weight ratios 
to your liking. For CW, you have 
all alphanumeric keys, plus 11 
punctuation marks, 5 standard 
double-character keys, 2 shift 
keys, a break-for-tuning key, error 
key, ‘‘DE-call letters’’ key, plus 

2 three-character function keys. 
Output interfacing is compatible 
with cathode keying or grid-block 
keying. A side tone oscillator and 
built-in speaker allow you to 
monitor your signal — with adjust- 
able volume and pitch controls. 

The DKB-2010 also has a three- 
character memory buffer which 
operates in either the RTTY or 
CW mode, allowing you to burst 
type ahead without losing charac- 
ters. A 64-character memory 
buffer is also available as an 
option. Key function logic in either 
mode is governed by LSI/MOS 
circuitry. All key switches are 
computer grade. 

The DKB-2010 is available 
assembled or in kit form. Should 
you choose the kit, you’ll find 
construction easy — the unit con- 
sists of three assemblies: power 
supply board, logic PC board, 
keyswitch PC board, and pre- 
assembled wiring harness. 

Any way you look at it— as an 
easy-to-build kit, a complete 
assembly, as a CW keyboard, or 
an RTTY keyboard, the HAL 

DKB-2010 is a real breakthrough 
for every amateur. It adds a whole 
new dimension to the exciting 
world of amateur radio. Once 
you've used the DKB-2010, you'll 
wonder how you ever got along 
without it! 

Prices: $425 Assembled: 
$325 Kit 
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HAL Communications Corp. 1 
Box 365 , Urbana, Ill.61801__| 
Telephone: (217) 359-7373 | 

C1 Enclosed is $ (Assembled) | 
$ (Kit) | 
Call letters | 

[] Charge Master Charge #____ 
Charge BankAmericard # | 

M/C Interbank # | 
Card Exp. date | 

CL] Please send me the HAL catalog. | 

| 

| 
| 
| 
| 

Name 

Address 

City/State/Zip 

All prices include U.S.A. shipping. 
Add $10 for air shipment. 
Illinois res. add 5% sales tax. Cc 



«» TELREX 
Professionally Engineered} 
‘“‘BEAMED-POWER”’ 

‘‘BALANCED-PATTERN”’ 

‘‘PERFECT-MATCH”’ 

Antenna Systems 
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The design, craftsmanship and 
technical excellence of Telrex — 

Communication Antennas. 

have made them the standard of 
comparison throughout the world! 
Every Telrex antenna model is 
engineered, precision machined, 
tuned and matched, then calibrated 
for easy and correct assembly at 
your site for repetition of our 
specifications without ‘cut and 
try’ and endless experimentation. 

with a ‘‘MATERIAL’’ difference! 

Also: Rotator-Selsyn-Indicator 
Systems, Inverted-V-Kits, 

“‘Baluns,’ Towers, ‘‘Bertha’’ Masts, 
12-Conductor Control Cable 
and Co-ax. SEND FOR PL-73 

/ PC Xieveratories|| 
ASBURY PARK, NEW JERSEY 07712, U.S.A. 

SYSTEMS 
SINCE 1921 
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that an article describing certain improve- 
-ments has come out. In what magazine is 
the article?” 

The information in the article will help 
' you make your 560 better, 7.e., more output 

power, better audio and more receiver gain 
on 10 and 15 meters and better c.w. selec- 
tivity. Write CQ and ask for the July 1972 
copy—page 16. The cost is $1.00. 

SB-303 Problem 

“I’m happy with my SB-303 receiver, but 
| lately when on 15 meters I get an oscillation 
_ that sounds like a.f. feedback. What should 

' I look for?” 
This is a tough one to answer because not 

sufficient information has been supplied on 
| which to base a diagnosis. If only the a.f. 
| sections of the set are involved then you 
-would get the trouble on all bands, but this 

| evidently is not so. Therefore, the oscillation 
_must be of r.f. origin. Bad by-pass capaci- 

, tors (in a specific circuit area) can be sus- 
pect. Poor switch contacts in the 15 m. 
position, poorly soldered coils etc., could 

‘cause the trouble you have. 

FTdx 570 Power Supply 

“T have an FTdx 570 which has given me 
\ fine service, but there is a short in the 

power supply somewhere because it blows 
| fuses as fast as I put them in. I am not a 
' good technician but know my way around 
with test instruments on par with the aver- 
age ham. How do I go about locating my 
trouble?” 

First check the most simple causes of 
; trouble! Check the a.c. line cord, plug and 

-a.c. switch. Next, disconnect the electrolytic 

capacitors mounted near the power trans- 
former one at a time and test these. Then 

_ check the diodes underneath the power sup- 
ply section. Check the high and low voltage 
output lines for a short to ground. A shorted 
by-pass capacitor could blow a fuse. Shorted 

| tubes should be suspect so test these. Check 
the fan circuit. 

Swan 1200 Linear PC’S 

“IT own a Swan. 1200 linear and it seemed 
to work fine until I changed antennas from a 
dipole to a vertical. Two of the parasitic 
chokes burned up and the other two were 
cooked. I suspect that the v.s.w.r., had some- 

thing to do with this. I have replaced the final 
tubes twice in this amplifier. What do you 
think?” 
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2K-ULTRA 
.. THE “ULTIMATE” 

There has never been an amateur linear amplifier like the new 2K- 
ULTRA. Small and lightweight, yet rugged and reliable . . . all that 
the name implies. The ULTRA loafs along at full legal power 
without even the sound of a blower. Its anode heat is silently and 
efficiently conducted to a heat sink through the use of a pair of 
Eimac 8873 tubes. In fact, all of its components are the very best 
obtainable. The price . -. $895. 00 

TEMPO/2001 

Small but powerful, reliable but inexpensive, this amplifier is 
another top value from Henry Radio. Using two 8874 grounded 
grid triodes from Eimac, the Tempo 2001 offers a full kilowatt of 
output for SSB operation in an unbelievably compact package 
(total volume is .8 cu. ft.). The 2001 has a built-in solid state power 
supply, a built-in antenna relay, and built-in quality to match 
much more expensive amplifiers. This equipment is totally 
compatible with the Tempo One as well as most other amateur 
transceivers. Completely wired and ready for operation, the 2001 
includes an internal blower, a relative RF power indicator, and full 
amateur band coverage from 80-10 meters... . $545.00 

TEMPO/6N2 

The Tempo 6N2 joins the Henry Family of fine HF amplifiers, 
bringing the same high standards of performance and reliability 
to the 6 meter and 2 meter bands. Using a pair of advanced design 
Eimac 8874 tubes, it provides 2,000 watts PEP input on SSB or 
1,000 watts input on FM or CW. The 6N2 is complete in one 
compact cabinet with a self-contained solid state power supply, 
built-in blower and RF relative power indicator. Price ... $695.00 

3K-A COMMERCIAL/MILITARY AMPLIFIER 
A high quality linear amplifier designed for commercial and 
military uses. The 3K-A employs two rugged Eimac 3-500Z 
grounded grid triodes for superior linearity and provides a 
conservative three kilowatts PEP input on SSB with efficiencies in 
the range of 60%. This results in PEP output in excess of 2000 
watts. In addition, the 3K-A provides a heavy duty power supply 
capable of furnishing 2000 watts of continuous duty input for | 
either RTTY or CW with 1200 watts output. Price... $1150.00 

Prices subject to change without notice. 
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Offered 

2K-4... THE 

“WORKHORSE” | 

The 2K-4 linear amplifier offers engineering, 
construction and features second to none, and ata 
price that makes it the best amplifier value ever 
offered to the amateur. Constructed with a 
ruggedness guaranteed to provide a long life of 
reliable service, its heavy duty components allow it to 
loaf along even at full legal power. If you want to put 
that strong clear signal on the air that you've 
probably heard from other 2K users, now is the time. 
Move up to the 2K-4. Floor console or desk model... 
$895.00 

Henry Rall 
11240 W. Olympic Bivd., Los Angeles, Calif. 90064 

213/477-6701 
', 931 N. Euclid, Anaheim, Calif. 92801 714/772-9200 

Butler, Missouri 64730 es 816/679-3127 
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When you replaced the tubes I hope that 
these were matched types. Today, there is 
such differences in tubes (gm characteristics) 

it is hard to believe! When PC’s go out it 
indicates a problem with neutralization. Un- 

matched final tubes do present a number of 
problems for it is not unusual for one tube 

| to draw more current than the one it is sitting 
by. High v.s.w.r. can shoot PC’s. The “aver- 
age” dipole (depending on a number of 
factors) has an “impedance” of a nominal 
72 ohms; the ham vertical can vary in im- 

| pedance from 30 to 60 ohms. When you have 
high circulating tank current (current that is 
not absorbed by an antenna system) you can 

have PC problems. 

Fan Mounting 
“I wish to mount a fan in my transceiver 

to cool the final stage. Is there any one way 

to do this?” 
Most transceivers do not have sufficient 

space available to mount a fan and it must 
be mounted on the outside looking in. 

There are three ways you can mount a 

fan to cool a linear amplifier because space 
is generally available. A fan can be mounted 
to pull cool air from the outside and blow it 
over final tubes; it can be mounted under- 

neath the tubes blowing up or it can be 
mounted so that it will suck out the heat 
generated. Most transceivers do need cooling 
if one sticks to the s.s.b. mode, on the other 

| hand, sustained a.m., c.w. or RTTY opera- 

tion may require using one. The blow-in 
mounted fan takes the heat out of the final 

| compartment and blows it throughout a set, 
| so one must be careful so that the mounting 

will not create a heat problem in other stages. 
A “smoke test” will show you where the air 
goes. Pulsating hot air can affect solid state 
v.f.o. operation in some cases. 

Zener For VR Tube 
“It is worth the effort to use a zener in 

place of a VR tube?” 
With original construction I would say yes, 

but if yqu are contemplating the modification 
of a cireuit just for this purpose, I would 
say no. 

Calrad VOM 
“T have a Calrad VOM. It worked fine but 

then I could not zero the ohmmeter. What do 
I look for?” 

Check the connections on the OHMS ADJUST 
pot. Make sure that your range switch is 
clean. Check or replace the batteries. 

73, Chuck, W6QLV 



Introducing the Atlas=-180 
SOLID STATE SINGLE SIDEBAND TRANSCEIVER. 
180 WATTS P.E.P. INPUT... 20, 40, 80 oe 160 METER 

Illustrated with 
optional plug-in Mobile Mount. 

THE IDEAL MOBILE RIG. og 

Only 312 in. high, 9% in. wide, 9% in. deep .. -, Operates directly 

from 12-14 volts DC... All Solid State Modular Construction, 

No transmitter tuning, Built-in speaker. All the necessary 

features, power, and performance for only...............-.9479 

) RBaKE 
j : 2 NSRRES, 

2 ge # 

ee 

AC CONSOLE 
Illustrated with Atlas-180 plugged in. A handsome desk top station with front 

facing speaker and space for adding VOX and other accessories. 

Model AR-117 for 117 volts, 50-60 cycles 

e Deluxe plug- in Mobile Mount: $40 eStandard Mobile Kit: $10 

-e Mobile Antenna Matching Transformer $24 . 

Other accessories to be announced. 

AMERICAN MADE AND GUARANTEED BY 

Sold only by Atlas dealers. See 
him soon for complete details, 

SOR DIG INC. or drop us a card and we'll be 
glad to mail you a brochure and 

5580B EI Camino Real - Phone (714) 729-8985 

Mail Address: P.O. Box A, Carlsbad, California 92008 dealer list. 
73 Herb Johnson W6QKI | 
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A Solid State Scaler 
for Frequency Counters 

BY DONALD PECK,* W3CRG 

Tie appearance of solid state, digital coun- 
ters which operate into the v.h.f. range has 
brought into the surplus and hamfest market 
the older EPUT counters (such as those built 

in the ’50’s and ’60’s by the Berkeley Division 
of Beckman Instruments) at very reasonable 
prices. However, for the amateur, the typical 
range of 100 kHz is of limited utility. The 
problem was solved in the case of W3CRG 
by building a scaler for the specific purpose 
of extending the range of a Model FR-67/U 
counter to 10 mHz with a 1 mHz option. It 
would be possible to extend this range to 100 
mHz by the simple addition of another de- 
cade counter. Some old vacuum tube type 

scalers occupy 10 inches of rack space, but 
this solid state unit can be held in the palm 
of the hand. 

*4809 Guilford Rd., College Park, M.D. 20740. 

PTC205’s 

110v.a.c. 

How It Works 
An r.f. signal is coupled to the scaler 

through a coupling capacitor to the base of 
emitter follower Q1. Capacitor prevents any 
negative bias from cutting off the transistor. 
The emitter follower provides matching from 
a high input impedance to a low impedance, 
isolates the following clipper stage, and drives 
the clipper. The sensitive clipper operates 
class B and presents a square wave of 4 v. 
P-P to the decade counter. The count mode 
divides the signal by two and then by five 
for a count down of ten. The combined effect 
of the two counters is to divide the signal first 
by ten and then by ten again for a net effect 

of division by one hundred. B+ is decoupled 

from the power supply by Ci, a .001 mf 

capacitor. The counters are above ground by 

0.7 v. developed across a 12 ohm resistor 

-+10 option output + 100 output 

ECG136 

Fig. 1—Schematic of the solid state frequency scaler to extend the range of older-type frequency 
counters. Resistors are 2 w. unless otherwise noted. 
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and filtered by a .01 mf capacitor. This re- 
stores the proper d.c. level and allows the 
counters to see a signal logic of +4 v. P-P 
and 0 volts. The power supply is well filtered 
and regulated with a zener diode. The 2.5 
amp. diodes will easily stand any surges. The 
zener diode clamps the B+. at 5.6 volts. RC 
filtering is used because the total load current 
is only about 100 ma. 

Design Considerations 

The HEP 56 was selected because it has a 
cut off frequency of 750 mHz. The 7490's 
are rugged industrial high-speed decade coun- 
ters which work well in this circuit and pro- 
vide the option of different divisors. The 
transistors are operated class B for maximum 
sensitivity. 

The high level input circuit is designed to 
accept a voltage range of from 1 v. P-P to 
14 v. P-P. Any voltage less than 1 v. P-P will 
compromise the validity of the count and any 
voltage greater than 14 v. P-P may damage 
the transistor. 

The power supply was designed to deliver 
approximately 60 mia to the scaler and 40 
ma to the zener diode. The d.c. voltage with 
a 1 mv ripple is adequate for the power needs 
of the scaler. 

The complete unit-is enclosed in a 3” X 
4” < 5” aluminum utility box to protect the 
counter from stray r.f, signal which can cause 
a false count. 

Fabrication 
This unit should be called “the junk box 

scaler.” The transformer is a common type 

The PC board containing all components mounts 
on four small stand-offs to one of the 4” xX 5” 

covers of the box. 

The scaler is completely self contained in a 3” X 
4” X 5” aluminum cabinet, with its own power 

supply. 

used in solid state stereo receivers. Any trans- 

former that can supply 12 v.a.c. and at least 
100 ma will do the job. If another output 
voltage is used the values of the resistors in 
the power supply will have to be adjusted 
to maintain 60 ma for the load and 40 ma 
for the zener diode. 

The HEP 56 is made by Motorola and is 
available at local suppliers. The 7490’s are 
decade counters available from Allied Radio 
Shack, part number 276-1808. Sockets should 
be used with the solid state devices because 
it is difficult and dangerous to the component 
to solder them directly to the PC board. If 
sockets are used, care should be exercised to 

avoid putting the component in backwards. 

Since the transistors are critically operated 
in class B, the value of the bias resistors 

should be adhered to strictly. Half watt 
resistors are used except where limited space 
requires quarter watt resistors and heavier 
current flow requires one watt resistors. The 
values of the capacitors are not critical, how- 
ever, silver mica capacitors are used for coup- 
ling to maintain a high Q. 

Another critical component in the scaler 

circuit is the zener diode. The decade coun- 
ter circuit need exactly 5.6 volts for the most 
reliable performance. The zener resistor Ro 
must be selected to insure proper zener 
action. The particular ECG 136 zener diode, 

made by Sylvania, may not develop the re- 
quired 5.6 volts. The first zener diode used 

developed 5.2 volts and a second zener diode 

had to be tried to develop the required 5.6 
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Component side 
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: 0090000 
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7490 y / Lo 000000 

Fig. 2—Same-size 

foil layout and parts 
placement for the 
W3CRG frequency 

scaler. 

volts. It is possible that a number of zener 
diodes will have to be tried until a hand 
picked one will give 5.6 volts. 

A printed circuit kit is used containing all 
the materials needed to prepare the PC 
board!. This kit has the advantage of an in- 
struction manual. 

The scaler is attached to the 4” X 5” bot- 

1Catalog number 22-296, $4.95, G. C. Elec- 
tronics, Division of Hydrometals, Inc., Rock- 
ford, Illinois 61101. 
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tom plate of the aluminum box with four 
standoffs. Two of the standoffs are also at- 
tached to the transformer to reduce the strain 
of the heavy transformer on the PC board. 
Ventilation holes should be provided in the 
side of the box to dissipate heat developed 
by the power supply. 

Applications 
An 80 meter test signal of 3 v. r.m.s. and a 

4O meter test signal of 2 v. r.m.s. were applied 



to the scaler input from the Heath HG-10 
v.f.o. Operation was observed for about one 
hour with resulting consistant readings. To 
test the accuracy of the scaler, a 3505 kHz 

crystal was installed in the Heath HW-16 
transmitter and the signal was monitored at 
the v.f.o. input jack. A consistant reading of 
3505. 3 kHz was observed. To test the divide- 
by-ten option, (a signal of approximately 

200 kHz was obtained from an RTTY het- 

rodyne driver. The signal measured 200.86 

kHz and with the scaler attached, the driver 

was adjusted to 200.00 kHz. The frequency 
range of the scaler was checked with an r.f. 

signal generator and the counters toggled 

over the entire range up to 10 mHz. 

To extend the frequency range to include 

20 meters and higher it may be necessary 

to substitute a decade counter with a higher 
toggle frequency such as the 7476. To in- 
crease sensitivity a preamplifier could be 
added. For general applications where the 
input voltages may exceed the limit of the 
transistor, dual limiting diodes should be 
used. If a preamp were added, the scaler 
could be connected to the output of the r.f. 
amplifier stage of a receiver and the fre- 
quency to which the receiver is tuned could 
possibly be read out on the counter, the 

nature of the signal permitting. 
The scaler is best used to monitoring a 

v.f.o. It could be used to check r.f. signal 
generator frequencies within its frequency 
limits. With modification the scaler could be 
used for general applications. At any rate, it 
is a useful addition as a frequency monitor 
to the radio shack. os 

OSCAR News 
- BY RANDALL SMITH,* VE2BYG 

A: this writing (second week in Febru- 

ary), OSCAR-6 seems to be breathing a little 

bit cooler as the maximum sunlight per orbit 
has gone by, and the satellite seems to have 

weathered its second “hot period” of its 11% 
year lifetime without any noticeable damage. 
The satellite continues to operate six days a 
week. It is available for communications 
every Tuesday, Friday and Sunday (GMT 

*P.O. Box 73, Alouette, Quebec, GOV 1A0, 
Canada. 

CQ is proud to have Randy Smith contri- 

bute this OSCAR News column. VE2BYG 

is no stranger to those using the OSCAR-6 

satellite. He is one of the most active radio 

amateurs in satellite communications, if 

not the most active. Among his 4,000 

OSCA R-6 QSOs are 1,000 trans-Atlantics, 

and he has worked 49 states. Unfortun- 

ately Hawaii is out of range of Randy’s 

Quebec QTH. Randy is also a primary 

ground-control station for controlling the 

satellite when it is within range of North 

America, and it is his voice that is often 

heard giving official AMSAT bulletins on 

the 29.49 mHz downlink frequency. 

—W3ASK 

days) during morning north-to-south passes 
and on Mondays, Thursdays and Saturdays 
(GMT days) during the evening south-to- 
north orbits. The satellite is off and not avail- 
able for communications on Wednesdays. 

This schedule will hold providing that 
there is a ground-control station available to 
turn the satellite on and off at the appropriate 
times. This is done regularly for North Amer- 
ica by both myself and VE3QB, who operates 
an automated command station. But it is a 
problem in other areas of the world. For 
example, for the past several months there 
has been no ground-control station available 
to control the satellite during the evening 
passes that are in range of Europe and Africa. 
While Oscar-6 is well commanded when 
within range of Australia, there is no com- 
mand station for Japan.and the Far East. 

Inquiries from AMSAT have been sent 
to prospective ground-control stations, but 
negative replies seem to be the order of the 
day. Volunteers having appropriate equip- 
ment, and more important the available time, 
should contact AMSAT Headquarters im- 
mediately.1 Unless radio amateurs from other 
continents take a more positive step in trying 

1AMSAT—the Radio Amateur Satellite Corp., 
P.O. Box 27, Washington, D.C. 20044. 
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Here’s CN8BO who’s put Africa within range of 

North America through OSCAR-6. On Jan. 12, 

Garry worked WINU for the first African-USA 
QSO through the satellite. Look for him regularly 
on a downlink frequency of 29.508 mHz. Garry's 

stateside call is K7VAT. 

to set up a world-wide command system for 
Oscar-6, Asia, Europe and Africa are going 
to continue to suffer by not having the satel- 
lite operating when within range. 

You don’t have to communicate through 
Oscar-6 to provide useful data concerning 
the satellite. Listeners to the satellite’s beacon 
frequency of 29.45 mHz are urged to send 
telemetry reports and reception reports of 
CODESTORE to AMSAT. A timer aboard 
the satellite is suppose to auptomatically 
switch between telemetry and CODESTORE 
transmissions every 14 minutes. AMSAT 
would like reports verifying if this timer is 
working accurately, and if it is switching 
properly every 14 minutes. 

OscaR-6 seems to be providing a “new 
life’ for many of the old-time DX leaders. 
A quick look at the DXCC Honor Roll for 
the conventional h.f. bands shows at least 
twelve very active OSCAR-6 users who have 
previously reached the cherished 325 coun- 
tries level. Seems like they have turned to 
Oscar when they ran out of new countries 
to work. More and more notable low band 
DX’ers can now be heard on Oscar-6, en- 

joying a friendly contact. 

While the satellite’s repeater sounds like 
a contest weekend on the low bands when it 
is On and within range, there is still plenty 

of room for increased activity. While most 
stations exchange reports as fast as possible, 
more and more stations are beginning to have 
short rag-chews, and KIHTV and K#DDA 
have been heard passing traffic every week 
for the past six months. If nothing else this 
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should prove that communicating by satel- 
lite is not as hard as one may think. 

The use of too high a power level still 
remains the biggest problem of OscarR-6. 
The question asked by many is “How can I 
tell when I am overloading?” It’s easy, just 
listen to the signals next to your own signal. 

Don’t use the intermodulation from OscAR-6 
or the beacon on 29.45 mHz as indicators, 

but listen to the people next to you. It is much 
easier to tell on c.w. than s.s.b. Hardly an 
orbit goes by without someone overloading 

the repeater. To find the offender, look for 

the strongest signal and put your carrier next 
to his. If your signal drops in strength when 
the strong signal appears, then you have 
found the culprit. On s.s.b. it is much more 
difficult, but if the signal is strong and tends 
to be on the wide side, the odds are that it is 
overloading. If the s.s.b. signal is exception- 
ally strong, the same method can be applied 
as used for c.w. Keep your effective radiated 
power below 100 watts and you'll have no 
trouble working through the satellite and 
you don’t have to worry about overloading 
the repeater. 

A note from G3IOR tells us that he has 
been doing some very interesting studies on 
horizon and sub-horizon signals from OSCAR- 
6. By measuring the time delay of the signal 
he finds that a very sudden decrease in delay 
takes place as the satellite dips below the 
horizon. 

G3IOR’s method for observing delay is 
quick and simple. According to Pat, all that 

This neat OSCAR-6 monitoring station belongs to 
WN6SFT/WL7 at Elmendorf AFB, Alaska. 



is needed is a tape recorder and a receiver 
to copy your own signal direct on 2 meters. 
Tape simultaneously your direct transmitted 
signal at one tone and listen to your 10 meter 
downlink at another tone so as to differen- 
tiate the two signals for taping. Play the tape 
back at a slower speed, preferably four or 
more times slower. The time delay can then 
be heard, and if you are interested in mea- 
suring this delay, feed the recorded signals 
into an oscilloscope. 
G3IOR also informs us that he and 

G3WPO are putting out a bulletin called 
OSCAR NEWS. It’s full of up-to-date info 
about schedule changes, special tests, expe- 
ditions, etc. The bulletins are free, but please 

send G3IOR? three self-addressed envelopes 
(business size) with adequate postage at the 
rate which will be required to send the bul- 
letin via airmail from Britain. If you don’t 
have British stamps available, send the appro- 
priate number of IRCs. 

Here’s where you'll find some of the latest 
DX operating through OSCAR-6. 

CN8BO—Downlinking around 29.508 mHz. 
QSL via K7VAT. 

CT1ON—Strong s.s.b. signals downlinking at 
29.490 mHz. 

CT2BG—Active on c.w. downlinking at 

29.940 mHz. QSL via WA2BCK. 
FC6ABP—S.s.b. and c.w. downlinking on 

29.492 mHz. 
FC)#AWD—S.s.b. downlink at 29.502 mHz. 
GM3EOJ—Active on c.w., downlinking be- 

tween 29.475-29.503 mHz. 
GM3EUV—Active on c.w., downlinking be- 

tween 29.475-29.503 mHz. 
GM3ZVB—Active on c.w., downlinking be- 

tween 29.475-29.503 mHz. 
RAIYMBN—Active on slow c.w., downlink- 

ing between 29.485-29.505 
mHz. 

RAI9MWW-—-Active on slow c.w., downlink- 

ing between 29.485-29.505 
mHz. 

SV1AB—C.w. and s.s.b. downlinking be- 

tween 29.490 and 29.500 mHz. 
TF3SF—Very active downlinking between 

29.483 and 29.492 mHz. 

UR2BU—Very active on c.w. between down- 
link of 29.495 and 29.502 mHz. 

UR2EQ—Very active on c.w. between down- 
link of 29.495 and 29.502 mHz. 

2Pat Gowen, G3IOR, 17 Heathcrescent, Helles- 
don, Norwich, Norfolk, England, NORS8N. 

JAIVDV/JA@ shown operating through OSCAR-6 
from his mobile station in snow covered mountains 
north of Tokyo. Several stations were worked using 
10 watts and the 7-element horizontal Yagi. A 

10-meter wire dipole was used for receiving. 

Honors go to W6OAL for being the first 
radio amateur to command OSCAR-6 from 
an aircraft. Located over the mid-Pacific, 

he turned the satellite on in time for it to be 
used by Japanese amateurs during a sched- 
uled orbit when no other ground-command 

stations were available. 
The most interesting QSL card that I have 

received so far for an Oscar-6 QSO is the 

one from OH2RK. It has a small orbit cal- 
culator on its front, which can be used any- 

place in the northern hemisphere for tracking 
Oscar-6. I’ve checked it out against a com- 

puter readout for my QTH, and allowing for 
interpolation errors, the QSL calculator 
proved to be accurate to within 1 minute. 

If you want one of those you'll have to work 

OH2RK through the satellite! 
Work is progressing well at AMSAT on 

what is hoped will eventually be OscaR-7. 
It still looks good for a summertime launch 

date. 
That’s it for this month. Any information 

concerning OscaR-6 activities should be sent 
directly to the author for future publication. 

73, Randy, VE2BYG 

Be a Part of It All 

Join AMSAT—The Radio Amateur 
Satellite Corporation. Your $5.00 
annual dues bring a handsome mem- 
bership certificate and the quarterly 
publication “AMSAT Newsletter.” 
Write AMSAT at P.O. Box 27, Wash- 

ington, D.C. 20044. 
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A Coax Fed Trio For 
160, 80, 40, and You 

BY W.H. DeWITT,* W2DD 

DD unine the past few years coax feed has 
become the dominant mode for getting the 

r.f. up into the antenna. And despite the supe- 
riority of single band beams, tri-banders have 
really taken over the 10/15/20 meter scene. 
Why? Mainly because of the convenience of 
having three band capability rolled into one 
antenna, but also because of greatly reduced 
cost and mechanical problems. Last but not 

least, three bands and one feed line! There’s 

just that ore piece of coax and no antenna 
tuners. These thoughts came to me the other 
day when I was contemplating what to do 
about a 160 meter antenna. “Short path” 
from my shack to the tower is about 60 
meters. There are three coax lines running 
out there to accomodate various antennas. 
Why not use one of those lines—the one that 
feeds the 40 and 80 meter antennas? 

For the past several years I have been 
using a pair of inverted V antennas for 40 

and 80. They are tied together at the feed 
point (apex) and fed through a 1:1 balun 
with a single coax line. Results have been 
very good. The system works because only 

the antenna for the band in use presents a 

52 ohm feed-point match at the balun and 
the r.f. “ignores” the high impedance of the 
other antenna. This relationship will still hold 
with the addition of the 160 meter dipole. 

Adding 160 meter capability without a new 
feed line really appealed to me! After that 
first burst of enthusiasm for one of my own 
ideas, I began to worry about radiation re- 
sistance, Q, feed point impedance, and all 
that kind of good stuff. But then, as most 

ham radio characters are wont to do, I. de- 
cided that lack of knowledge shouldn’t be 
too inhibiting when you’re anxious to get 
on 160. 

With some lurking concern for the theo- 
retical aspects of antenna design and what 
the addition of some more wire around the 

*2112 Turk Hill Road, Fairport, N.Y. 14450 
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place might do to the performance of my 
40/80 meter combination, I went at it. First, 

I measured off about 272 feet (oops—ap- 
prox. 83 meters!) of my best electric fence 
wire. Then, gathering up a couple of insu- 
lators, some solder, and a gas torch, I headed 

for the tower. In the tradition of the North- 
east, it was a perfect day for antenna work. 
Wind gusts to 30 knots (you convert it!), 

—10 degrees C., and snowing! Weather like 
that is said to ensure good results. 

Nothing matches the sheer joy of soldering 
in a snowstorm. But there were only two 
connections to be made, so my “pleasure” 
was shortlived. In a few moments I had the 
two wires tied in at the feed point, anchored 

at the far ends to some steel snow fence 
posts, and the whole copper-clad trio up in 
the air with hardly any noticeable kinks. 
Back to the shack for the moment of truth! 

During the dozen or so years that I have 
been using the 40/80 pair of inverted Vs, 

I have made periodic s.w.r. checks to assure 

Before 

= a After 

40 meters 

S.W.R. 

3.6 3.7 38 3.9 4.0 
69 7.0 7.1 7.2 7.3 

Frequency, mHz 

Fig. 1—Before and after s.w.r. curves for the 40 
and 80 meter Inverted antennas at W2DD. Curves 

1 and 3 are the before curves for 80 and 40 re- 
spectively; curves 2 and 4 are the same antennas 

after the installation of a 160 meter dipole on the 
same feedline. 



| 
| 
} 
| 
| i] 

| 

myself that the antennas were still OK. It’s 
a simple task to determine the resonant fre- 
quency of your antennas by plotting the 
s.w.r. versus frequency as shown in fig. 1. 
In a few minutes you can get readings at 25 
kHz intervals and draw a response curve 
that tells the story. With the earlier curves 

(Numbers 1 and 3) at hand, I had a good 
reference for comparison with any new data. 
But first we should take a look at the reso- 
nant frequency of the new antenna. 

To be honest, it did take another thrilling 
ten minutes in the snowstorm to hit the right 
length. A lucky guesstimate dropped the 

resonant point right on 1810 kHz where I 
wanted it. See fig. 2. But what had happened 
to the good old 40/80 pair? Had I messed 
them up by adding the new antenna? Back to 
the s.w.r. again! 

In about fifteen minutes I had the new 
s.w.r. curves plotted. Referring to curves 2 
and 4 of fig. 1, you can see that the resonant 
frequencies of the 40/80 pair remained un- 
changed. However, the bandwidth within 
which they operate at a desirable s.w.r. has 
been narrowed a bit. Prior to adding the 
new antenna the range of frequencies for 
Operation at an s.w.r. of 1.5:1 or better was 
180 kHz for 40 meters, and 165 kHz for 80 

meters. After adding the new antenna, the 

ranges were reduced to 160 kHz and 113 
kHz respectively. (There is nothing magical 
about the value of 1.5:1; it was simply chosen 
as an example.) Perhaps the explanation 
for the change noted is that the QO of the 
old antennas has somehow been raised by the 
presence of the new one. Hopefully some of 
our readers will offer comments on this point 

2.5 

2.0 1 

S.W.R. 

et 1.8 1.9 

Frequency, mHz 

Fig. 2—S.w.r. vs. frequency for the 160 meter 
dipole fed by the same feedline used to feed 40 

and 80 meter antennas. 

East, N. East East, So. East 

0) () 

N 

160m. 
antenna 

\nc. angle app. 49” 

40m. 

antenna Inc. angle 

Northeast app. 135° Southeast 

Ss Inc. angle C 
80m. \ app. At 

antenna Whe 90° 4 : 

Sa Balun 
Coax to shack : 
<—<——_—— 

Fig. 3—Physical layout for the Coax Fed Trio for 
160, 80, 40 and You. The balun is located 11 

meters above ground, The far ends of the 160 and 
80 meter antennas are 2 meters above ground; 

the 40 meter antenna ends are 4 meters above 
ground. Use Handbook values to determine an- 

tenna lengths. 

—on which I submit to being very un-expert. 
However, I can say firmly that the perform- 
ance on the 40/80 antennas is still very good 
on the basis of both WX and DX contacts. Is 
W2DD lucky or smart? Please, no written 

answers! 
Now let’s go in to fig. 3 which shows the 

physical layout of this coax fed trio. If you 
are an antenna designer, you're probably 

shaking your head—and if you are a more or 
less typical (?) ham, you’re no doubt think- 
ing, “I wouldn’t do it that way—and why 
didn’t he use a larger included angle on the 
160 meter antenna?” Or some variation 
thereof! 

My old yellowed-pages antenna manuals 

say that most antenna theory is based on the 
performance of a conductor suspended in 
free space over level ground. And then there 
are special rules for verticals etc.! But what 
do I have to contend with? My house is level 
(I think) but once you go out any door, you 
are either going up or down. And just to keep 
everything in proper perspective, we have 
150 trees within 300 feet of the house. Not 
exactly level ground, and not exactly free 
space! Why bring that up? The point is that 
every ham has his own set of conditions to 
deal with when it comes to putting up an- 
tennas. Nothing could be farther from my 
thoughts than to suggest duplicating the in- 
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stallation at W2DD (where MY trees, MY 

shrubs, and MY WIFE control where the’ 

wires do/do not go)! However, what I do 

Suggest is that if you want a reasonably ef- 
fective antenna for the low bands—with 
one feed line and no antenna tuner, try this 
trio. Put up the wires, make some measure- 
ments, see what the s.w.r. curves look like. 

If they look good, get some on-the-air checks. 

If the results aren’t good on paper or on the 
air, make a few adjustments and try again. 
I make no claim that good s.w.r. values alone 
will insure effective results with any antenna, 
but it’s highly unlikely that you'll get good 
results with a non-resonant coax fed antenna. 

My experience with this little exercise 
left me with many unanswered questions. 
For example: What effect would increasing 
the included angle of the 160 meter antenna 
have? What would be the effect of having all 
three antennas in the same plane? If I raised 
the trio up closer to my beam to give it added 
height (it’s about 9 meters below the beam) 
—would that ruin the performance of the 
Operation by using loading coils and getting 
the far ends of that antennta higher off the 
ground? Perhaps the FCC could use these 
questions for some new class of license! 

Incidentally, you may be wondering about 
that balun I mentioned earlier in the article. 
I installed a W2AU balun between the coax 
and the original 40/80 pair several years 
ago. S.w.r. curves run before and after in- 
stalling the balun were identical—as they 
should have been. After installing the 160 
wire, my tests included both W2AU and 
Palomar Engineers baluns. Again, the s.w.r. 
curves were identical. Use the balun of your 
choice, but make it a good one. 

In about one month’s operation, the results 
obtained with the Coax Fed Trio have been 
most encouraging. It does a good job on 160, 
and I can still work just about anything I can 
hear on 40 and 80. It is certainly not the an- 
swer to a DX Hound’s dream, but it does 

get out. Using a Yeasu FT-101 Transceiver 
many 200-300 mile contacts have been made 
on 160 in the daylight hours. Nighttime 
contacts on that band seem to be limited 
only by what districts are available and how 
well I can stay awake! I haven’t really worked 
at 160 DX, but I did work HK@BKX in a 
bit of a pile-up. On 40 and 80, DX has in- 
cluded G, DL, HZ, KX6, ZL etc. So summing 

it all up, I hope that the Coax Fed Trio For 
160, 80, 40, and Me, will become the Coax 

Fed Trio For 160, 80, 40, and You. a 
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ASCOM Speech Processor 

A new. Speech processor, the model M- 

260, is being offered by ASCOM Electron- 

ics Products, for amateur use in mobile or 

fixed stations. The speech processor provides 

high gain, with effective speech compression 

for full modulation without distortion. Vari- 

ations in voice levels and distance from mic- 

rophone are automatically compensated. Gain 

is adjustable to match the gain of the trans- 

ceiver. A panel mounted LED lights when 

gain is set too high. For complete info write 

to ASCOM at 12435 Euclid Ave., Cleveland, 

Ohio 44106 or check A on page 110. 

Decoder Cepco Touch-Call 

The new Cepco Touch-Call Decoder pro- 

vides an inexpensive means for selective call- 

ing and remote control with f.m. equipment. 
While designed primarily for detection of 

one 4-digit Touch-Tone sequence, flexible 

control circuitry accomodates other control 

ideas. Use of phase-locked loop tone decod- 

ing and on-board voltage regulation assures 

stable operation. Input sensitivity is adjust- 

able. Connections to the f.m. rig are to the 

speaker only; & 12v. and ground complete 
external connections. 

Programing is by means of internal jump- 

ers. For more information circle E on page 
110. 



New Amateur Products 

Curtis Keyboard Features 64 Character Buffer 

An advanced keyboard keyer by Curtis 

provides a full standard typewriter keyboard 

including a space bar and shift key. The KB- 

4200 has a 64-character buffer which permits 

the operator to type well ahead of actual 
code transmission enabling 100% accurate 

code spacing as on code tapes. All spacing is 

automatically transmitted at exactly stand- 
ard intervals regardless of operator typing 

characteristics. Speeds of from 1 to 99 w.p.m. 

are set by thumbwheel switches in 1 w.p.m. 

increments. Lamps and a meter indicate 

the condition of the buffer as to space re- 
maining. The 53-key keyboard includes all 

standard letters, numbers and symbols as 

well as SK, BK, AR, and ERROR. The 

price is $499.95. For full details, write 

Curtis® Electro Devices, P.O. Box 4090, 

Mountain View, CA 94040 or circle C on 

page 110. 
. 

Amperex Variable Vacuum Capacitors 

Amperex announces the availability of 

two new, high voltage variable vacuum capa- 

citors featuring substantially reduced size and 

broad linear tuning range. 

The types CBC10/1K and CVCO8/2C are 
both rated for 15 kv peak voltage at 60 Hz. 
The CVC10/1K is 5%” long (not including 

shaft) and 3 3/8” dia. and has a tuning range 
from 10 pf to 1,000 pf while the CVCO8/2C 

measures 4 13/32’ x 2 1/8” dia. and tunes 

over the range of 8 pf to 200 pf. Both capa- 

citors feature integral mounting flanges at 

both ends for simplified electrical and mech- 

anical connection. 
For further information, contact Richard 

C. White, Product Manager, Amperex Elec- 

tronics Corps ticksville, NY¥s 116022 -or 

circle» D.-on= page: 110: 

Brookstone Self-Adjusting Wrench 

This ingenious tool takes the place of an 

entire set of wrenches. It automatically ad- 

justs itself to all nuts and bolts 3/8” to 7/8” 
across flats, including metric. Operates like 

a ratchet wrench - no need to remove and re- 

grip with each stroke. Grips at least three 

surfaces without rounding or damaging cor 

ners, and grip increases as turning gets tough- 

er. Removes or tightens damaged or rusted 

bolts that ordinary wrenches won’t even fit. 

The 8%” Multi-Wrench is made of chrome 
vanadium steel, is chrome plated and sells 

for $9.10, postpaid. Write for free 68 page 

catalogue of Hard-To-Find Tools to Brook- 

stone Company, 5438 Brookstone Bldg., 

Peterborough, NH 03458, or circle B on page 

jk ys 
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ANTENNAS 
BY WILLIAM I. ORR,* W6SAI 

F exvercast had not spoken a word for 
three or four minutes. This, for a phone 
man, was certainly unusual. He just sat in 
his favorite chair with a pile of leaflets in 
his lap, gazing out the window at the steel 
‘crank-up tower and the 3 element rotar 
beam gracing his back yard. 

‘Feeling ill?” I asked solicitously. 
Pendergast shifted uneasily about, the 

leaflets in his lap slipping to the floor. 
“No,” he mumbled. “Just thinking.” He 

paused, then said, “I got beat out in a pile-up 
this morning on XVS5AC by Hardcore. Not 
only that, he got S9 plus 20 decibels and then 
I only received S9 plus 10 decibels. I think 
I'll go out and cut my throat with a rusty 
razor blade.” 

‘“That’s too bad,” I said kindly. “Clean 
living didn’t pay off, did it?” 

Pendergast sighed deeply. “I know how 
much power he’s running, too. Same as I. It 
just must be that his 2 element Quad is better 
than my 3 element Yagi. I guess, I’ll have to 
take down my beam and put up a Quad if I 
want to compete anymore. The Quad boys 
have the edge on DX.” 

“And that’s why you are looking through 
all those advertising brochures about Quads,” 
I conjectured. 

“Yes,” replied Pendergast. “If I can get 
10 decibels gain from a 2 element Quad, 
there’s no reason I should keep my 3 ele- 
en te eee 

“Hold it,’ I interrupted. “Who says you 
are going to get 10 decibels gain from a 2 
element Quad?” 

Pendergast rummaged through the leaflets 
on the floor and handed one to me. 

“Here it is. Read it for yourself,” he re- 
plied. 

I took the brochure and looked at the 

*48 Campbell Lane, Menlo Park, CA 94025. 
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Mako entertains the 
repeater. 

THis month W6SAI introduces the readers 
of CO to the jolly antics of Mako, the 
Japanese YL radio amateur, as seen 
through the eyes of JA3QVM, the popular 
cartoonist of CQ-Ham Radio, the Japan- 
ese amateur publication. Mako, her cat, 

bird and pet mouse will show amateurs in 
W-land some features of amateur radio 
in Japan. 88 to Mako! 

Mako and her friends. 

glowing description of the Quad antenna. 
Sure enough,.in small print at the bottom of 
the page was the remark, “10 decibels gain!” 

‘‘See,” said my friend as he took the leaflet 

back and slipped it in his pocket. 
“Congratulations,” I replied. “It looks to 

me as if Hardcore has “psyched” you out 
and you are easy prey for the obvious flim- 
flammery of this advertisement. Remember, 
a lot of antenna claims are developed in the 
advertising department, rather than the en- 
gineering laboratory. All you have to do to 
verify this fact is to read the antenna adver- 
tisements in the CB magazines. This adver- 
tisement is a shrinking violet compared to 
some of them that I’ve seen.” 

Pendergast’s glum look brightened a bit 
as I continued, “It’s possible to apply a yard- 



stick of measurement to any antenna, for all 

antennas operate by the same rules of nature. 
Antenna gain is achieved in one direction at 
the expense of radiation in other directions 
and the theory of operation of beam antennas 
is well known. If you want a good book on 
the whole subject, I recommend the Antenna 
Engineering Handbook, by Henry Jasik, pub- 
lished by McGraw-Hill Book Company.” 

“Is it better than your Beam Antenna 
Handbook?’ asked Pendergast, slyly. 

“They are different types of books,” I re- 
plied stiffly. “In any event, my rule-of-thumb 
is that the gain of any antenna is proportional 
to the size of the antenna, proportional to 
the price, and the difficulty encountered in 
putting it up. In other words, big antennas 
have big gain; little antennas have little gain. 

“In addition, just because a particular an- 
tenna type has a good theoretical gain figure, 
it is often risky to assume that a particular 
version of the antenna made by a specific 
manufacturer or by the amateur himself ex- 
hibits all of the possible gain. I remember, a 
few years ago, there was a VHF antenna 
measuring contest in California at which 
some of the manufactured VHF antennas ex- 
hibited a negative gain—they had more gain 
off the back of the array than off the front. 

“In other words, designing and mass pro- 
ducing a good, efficient beam antenna to be 
assembled by an appliance operator—present 
company excepted— is no easy task.” 

Pendergast reddened slightly but said noth- 
ing. So I continued, “The larger antenna 
manufacturers have extensive antenna ranges 

and run exacting tests on their products. Even 
“then, they are under constant competition 
and pressure from garage-shop operators 
whose advertising scruples and engineering 
knowledge are more elastic and who are not 
adverse to exaggerate the virtues of their 
product. This makes it tough for everybody; 
the reputable manufacturer is at a disadvant- 
age because of his costs of test and develop- 
ment and because his true gain figures look 
poor when compared with the inflated gain 
figures of some of his competitors. And 
the poor ham is completely confused as to 
the actual performance of either manufac- 
turer’s products.” 

After a moment, Pendergast said, ‘‘All well 

and good. But how does the poor old trusting 
amateur determine the excellence of an an- 
tenna? How do you establish true antenna 
gain? Why is Hardcore beating me out on the 

DX? What do I do now?” The questions 
tumbled out as Pendergast got up and paced 
back and forth in front of the operating 
desk. 

“Well, some time ago I formulated some 
rules that apply to this problem. They are 
quite non-scientific, more of a result of ex- 
perience, and a miscellaneous collection of 
tests and opinions. They have worked for 
me and I use them all the time as ground 
rules.” 

“Tell me, tell me,” said Pendergast. “May- 
be I can shoot Hardcore down after all.” 

The Seven Ground Rules of 
Antenna Performance 

‘“‘Here’s the story,” I said. “The yardstick 
of performance for any meaningful discus- 
sion of antenna gain is the isotropic antenna. 
In theory, all antennas are compared against 
this antenna (fig. 1). In order to get the idea 
of the isotropic radiator, imagine an antenna 
to be placed at the center of a large, hollow 
sphere. Better still, imagine a light bulb at 
the center of the sphere. If the light is dis- 
tributed uniformly over the interior surface 
of the sphere, the source is said to be iso- 
tropic. An antenna, then, that distributes 
radio energy uniformly over the entire inner 
surface, by definition, is an isotropic antenna. 
Any antenna which causes a greater concen- 
tration of radiated energy in one portion of 
the sphere, robs radiation from another part 
of the sphere. Such an antenna, for a given 
power level, is said to exhibit power gain over 

the isotropic antenna. The isotropic radiator, 
therefore, is used as a basis of comparison 
for any antenna placed inside this sphere of 

TeLerencen- 
“What is an isotropic radiator?,” asked 

Pendergast. “I’ve never seen one.” 
eiheveatcenards to -tind;?s 1 -adinitted’ 

Practical antennas exhibit patterns which do 
not entirely illuminate such a sphere. An ap- 

proximation of an isotropic radiator might 
be a very short section of a dipole, say one- 
hundredth wavelength long, with uniform 

current along its length. 
“Power gain is defined as the ratio of the 

maximum antenna intensity in a given direc- 
tion to the maximum intensity in the same 
direction produced by a reference antenna 
with the same power input. If the isotropic 
antenna is taken as the reference level, a 

half-wave dipole has a power gain of 2.1 
decibels over the reference. This is true since 

April, 1974 © CQ e 35 



ISOTROPIC 
ANTENNA 

Y, 

I!SOTROPIC ANTENNA 
GAIN =0 DB 
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AREA ON Z 
SPHERE 

PRACTICAL 
ANTENNA 

HALF POWER— 
BOUNDARY 

SURFACE AREA OF SPHERE 

COE eae ILLUMINATED AREA ON SPHERE 

Fig. 1—The isotropic antenna is a point source which uniformly illuminates the interior surface 

of a sphere. An antenna which concentrates radiation into a certain area of the sphere’s surface, 
and which produces greater intensity than that produced by an isotropic radiator fed with equal 
power, is said to exhibit power gain. Thus, power gain is inversely proportional to the fraction of 

total interior surface area which receives the concentrated radiation. Practical antennas illuminate 
the sphere unequally and all of them exhibit power gain over an isotropic radiator. The area of 
illumination is not sharply defined in real-life antennas, as shown here, but gradually falls away 
from the center of the area. By definition, the boundary of the area is determinde by the line at 
which the radiation intensity has fallen by half (3 decibels). This boundary is called the half-power 

point. 

a dipole has a definite radiation pattern— 
the familiar figure-8 pattern—and does not 
fully illuminate the reference sphere. The 
ground plane antenna is in the same category, 
providing a power gain of about 0.3 decibel 
over the isotropic reference. 

“In addition, the power gain provided by 
a single parasitic element, when placed near 
a dipole, is known. The power gain of a 
single Quad loop has been measured, and 
the power gain provided by adding additional 
parasitic elements is known. It is possible 
to sum up all of this in seven ground rules, 
and I hereby present you with these rules, 
free, gratis and at no charge.” I handed 
Pendergast a small card. 

' Pendergast slowly read the “ground AMES: 
which were as follows: 

Rule #1—The fundamental comparison 
antenna is the isotropic radiator and its gain 
is unity (zero db). 

Rule #2—The gain of a half-wave dipole 
is 2.1 decibels over isotropic. 

Rule #3—The gain of a single Quad loop 
driven element is 4.1 decibels over isotropic. 
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Rule #4—The gain of antenna array 
which has a single parasitic reflector or di- 
rector element is 5 decibels over the gain of 
the driven element itself. 

Rule #5—Additional parasitic directors 
provide additional gain in a decreasing man- 
ner. One additional director element (over 
the first director) provides 2 decibels addi- 
tional gain. Each additional director there- 

after adds about | db additional gain. 
Rule #6—When both parasitic reflector 

and director(s) are used in an array, the 

reflector gain figure is reduced to about 3 
decibels. 

Rule #7—Antenna gain measured in the 
vertical plane cannot be counted again in 
the horizontal plane, and vice versa. 

“Where in the world did you dream up 
these rules?,” asked Pendergast. 

“They were codified by W2LX and my- 
self. Nothing formal about them, but they 
seem to summarize the situation pretty well. 
Let’s try an example. The 3 element Yagi 
is made up of a dipole, a reflector element 
and a director element. Making a compari- 



the most powerful antennas under the sun! 

The Best Vertical There IS! | 
80 through 10 meters 

gain 18AVT/WB | 
New, from the inventors of wideband verticals. | 
Pack some punch! All the omnidirectional performance of Hy-Gain’s 

famous 14AVQ/WB...plus 80 meter capability! Unrivaled performance, 

rugged extra heavy duty construction, and the price you want...all in 
one powerful package! 

@ Automatic switching on all five bands through the use of three 
beefed-up Hy-Q traps...featuring extra large diameter coils for ex- 
ceptional L/C ratio and extremely high Q. 

m Recessed coax connector furnished. 

@ Top loading coil and four element static hat. 

@ Constructed of extra heavy wall high tensile aluminum. 

@ Hot performance all the way across the band with just one setting 
(10 through 40). 

@ Hy-Q traps effectively isolate antenna sections for full 1/4 wave 
resonance on all bands. 

@ No dissimilar metals to cause noise. 

@ SWR 2:1 or less at band edges. 

@ Maximum legal power with low frequency drift. 

WM Exceedingly low radiation angle makes DX and long haul contacts 
a cinch...whether roof or ground mounted. 

@ Very low RF absorption from insulating materials. 

SE apppsasasooccposscesssseits 

“ The 18AVT/WB is constructed of extra heavy duty, 
taper swaged, seamless aircraft aluminum with full 
circumference, corrosion resistant compression 

clamps at all tubing joints. This antenna is so rigid, 
so rugged...that its full 25’ height may be mounted 
using only a 12” double grip mast bracket...no guy 

wires, no extra support...the 18AVT/WB just stands 

up and dishes it out! 
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Order No. 386 $87.00 

Get the strength, the performance and the price you want...from the 

man who sells the complete line of quality Hy-Gain equipment. 

HY-GAIN ELECTRONICS CORPORATION 
Dept. AD, 8601 Northeast Highway Six, Lincoln, NE 68507 
402/464-9151 Telex 48-6424 

Distributed in Canada by: LECTRON RADIO SALES, LTD. 211 Hunter Street West, Peterborough, Ontario . 
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The most popular three 

band beam in the world! 

© 
“‘Odaill TH3Mk3 

INTERNATIONALLY | RESPECTED for 
Superior | performance 

Superior construction and performance make the difference in Hy-Gain’s popular 
3-element Thunderbird. 

¢ Thunderbird’s ‘‘Hy-Q”’ traps provide separate traps for each band. “‘Hy-Q” traps 
are electronically tuned at the factory to perform better at any frequency in the 
band-—either phone or CW. And you can tune the antenna, using charts supplied 
in the manual, to substantially outperform any other antennas made. 

Thunderbird’s superior construction includes a new, cast aluminum, tilt-head 
universal boom-to-mast bracket that accommodates masts from 1%” to 242”. 
Allows easy tilting for installation, maintenance and tuning and provides mast 
feed-thru for beam stacking. 

Taper swaged, slotted tubing on all elements allows easy adjustment and re- 
adjustment. Taper swaged to permit larger diameter tubing where it counts! 
And less wind loading. Full circumference compression clamps are mechanically 
and electrically superior to self-tapping metal screws. 

Thunderbird’s exclusive Beta Match achieves balanced input, optimum match- 
ing on all 3 bands and provides DC ground to eliminate precipitation static. 

Up to 8 db gain 

25 db front to back ratio 

Power capability 1Kw AM, 2Kw PEP 

SWR iess than 2:1 

Extra heavy gauge, machine formed, element to boom brackets with plastic 
sleeves used only for insulation. Bracket design allows full mechanical support. 

Model 388 $169.95 

Other tri-band beams to choose from: 

¢ 6-element Super Thunderbird TH6DXX Model 389 $199.95 

e 3-element Thunderbird Jr. TH3JR Model 221 $119.95 

e 2-element Thunderbird TH2Mk3 Model 390 $109.95 

AVAILABLE FROM AMATEUR DEALERS THROUGHOUT THE WORLD 

: -aim ELECTRONICS CORPORATION 
Dept. AD, 8601 Northeast Highway Six, Lincoln, NE 68507 
402/454-9151 Telex 48-6424 

Distributed in Canada by: LECTRON RADIO SALES, LTD. 211 Hunter Street West, Peterborough, Ontario 

38 @© CQ e April, 1974 



son against an isotropic radiator, then; the 
dipole gain is 2.1 db (by rule #1), the di- 
rector gain is 5.0 db (by rule #4) and the 
reflector gain is 3.0 db (by rules #4 and #6). 
Total gain is thus the sum of these figures, or 
10.1 db, compared to an isotropic radiator. 
For comparison against a dipole, 2.1 db is 
subtracted for a gain figure of 8.0 db. That 
sounds just about right.” 

“Very fine,” said Pendergast. “Now, how 
about a two element Quad?” 

“OK,” I said, “Here we go. The Quad loop 
element gain is 4.1 decibels (by rule #3) 

and the director gain is 5.0 decibels (by rule 
#4). Total gain over isotropic for a 2 ele- 
ment Quad is thus 9.1 decibels. Gain of the 
2 element Quad over a dipole is 2.1 decibels 
less than this, or 7.0 decibels.” 

“In other words, you are telling me that a 
2 element Quad has about one decibel less 

gain than a 3 element Yagi?,” asked Pender- 

gast. 

“Approximately,” I said. “You can check 
these figures against those published by Dr. 
Lindsay, WHTH, in the May, 1968 issue 
of OST. He measured a 2 element Quad 
and a 3 element Yagi on an antenna range 
at 440 mHz and concluded that the gain of 
the Quad was 8.2 decibels over isotropic. My 

figures indicate a gain of 9.1 decibels. Lind- 
say measured the 3 element Yagi at 8.8 deci- 
bels over isotropic. My figures indicate a 
gain of 10.1 decibels. I indicate a difference 
of gain of about 1 decibel between the two 
arrays; Lindsay measures it as closer to 2 
decibels.” 

“Well, what the Hell,” said Pendergast. 
“TI won’t fight a duel over one decibel. How 

‘do you two fellows compare on a larger 
array, such as a 4 element Quad?” 

eYeus see, lL replied: “According to the 
ground rules, the 4 element Quad has a loop 

element gain of 4.1 decibel (rule #3), a 

reflector gain of 3.0 db (rules #4 and #6), 

a first director gain of 5.0 db (rule #4) and 

a second director gain of 2.0 decibel (rule 
#5) for a grand total gain of 14.1 decibels 
Over isotropic”. 

“And W(HTH says?,” asked Pendergast. 
“Lindsay shows a power gain of 11.5 

decibels over isotropic for his 4 element, 445 
mHz Quad model.” ; 

“Aha!” cried Pendergast. “You two jokers 
are in disagreement by more than 2 decibels! 
The question is, which one of you is right?” 

“You'll accept a discrepancy of one deci- 
bel, but not two?,” I asked. 

Pendergast hesitated, as I reached for my 
bound volume of OST. “Listen to this. Dr. 

Lindsay says (quote) In conclusion, it might 
be stated that one type of antenna is not nec- 
essarily better than the other (unquote). 
What do you think of that?” 

Pendergast was so excited he jumped up 
out of his chair and shouted, “You’re not 

helping me solve my problem at all!” 
“Sorry about that,” I replied. “Let’s look 

a little farther into the subject. Here’s a very 
interesting article by Bob Fitz, W4RBZ, in 

the October, 1966 issue of OST. Bob had a 

4 element Quad and a 4 element Yagi 
mounted on two separate 80 foot poles and 
he ran comparison tests between the antennas 
over a long period of time.” 

“Well, what were his conclusions?,” asked 

Pendergast, settling back in his chair. 
“Very informative,” I said. “In the article, 

Bob states (quote) In general, there was 

practically no difference in signal strengths 

on the short-haul contacts, and there was 

seldom any difference on medium-haul con- 
tacts ... however, on the very long-haul con- 
tacts to the Far East, Asia and the South 
Pacific, the Quad had a fairly consistent 2 to 
3 decibel edge (unquote). Bob summarizes 

results in a table which shows 100 test con- 
tacts. Of the 100 reports, 38 reported no dif- 
ference between the antennas, 17 reported 
the Yagi stronger and 45 reported the Quad 

stronger.” 

“That proves it,’ said Pendergast. “The 
Quad is a better performer than the Yagi.” 

“Before you rip your antenna down, there’s 
another comparison that you should be aware 
of. John Parrott, W4FRU, compared a four 
element, commercial triband Yagi, with a 
boom length of 24 feet and a 2 element Quad. 
Tests were conducted on 20 meters. John 
came to the conclusion that a good 2 element 
Quad was equal to, or better, than the 4 ele- 
ment triband Yagi. He also came to the con- 

clusion that a wide spaced Quad was better 
than a close spaced Quad, according to the 

reports he received. He wrote this up in 

OSlia 
“It still sounds to me as if the Quad is a 

better antenna than the Yagi,” said Pender- 
gast. 

“That’s what makes a horserace,” I replied. 
“Strong evidence exists that, element for 
element, the Quad does exhibit a bit more 

gain than the Yagi. Against that, the Quad 
is harder to build, more unwieldly, has more 
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FOUR ELEMENT QUAD 

THREE ELEMENT QUAD 

FOUR ELEMENT YAGI 

THREE ELEMENT YAGI 8 

TWO ELEMENT QUAD 7 

6 

TWO ELEMENT YAGI =] 

4 

fe 

QUAD LOOP 2 

FIVE-EIGHTHS WAVE ANTENNA 

HALF-WAVE DIPOLE te} 

GROUND PLANE 

en 

HALF - WAVE 

DIPOLE 

REFERENCE 

|\SOTROPIC 

REFERENCE 

Fig. 2—The Gain Ladder shows relative power 

gain (in decibels) of popular antennas expressed 
against isotropic and dipole references. Left-hand 
vertical rail. indicates antenna gain compared 

against the isotropic and the right-hand rail indi- 
cates gain compared against a half-wave dipole. 

(Drawing copyright, Radio Publications, Inc). 

wind resistance and may be more expensive 
to construct and maintain.” . 

‘According to your ground rules, it should 
be possible to estimate the gain of almost any 
antenna,” said Pendergast. 

“That’s right. In fact, I generated a so- 
called gain ladder (fig. 2). The left hand rail 

indicates antenna gain compared against an 
isotropic radiator and the right hand rial 
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indicates antenna gain compared against a 
dipole. The antenna at the top of the ladder 
has the highest gain, with gain decreasing 
the farther down the ladder a particular an- 
tenna is positioned. Foremost in gain, and 
the occupant of the top of the ladder is the 
4 element Quad. It outranks the popular 3 
element Quad and 4 element Yagi by about 
2 decibels and shows a power gain of 14 deci- 
bel over a ground plane! The 2 element Quad 
beats out the 2 element Yagi and is only 
about one decibel below the 3 element Yagi. 

“While the gain ladder may not be the last 
word in accuracy, it agrees in general with 
the ground rules and gives you a quick pic- 
ture of the relative gain figure of most of 
the popular amateur antennas. Compare the 

published gain figures of your pet antenna 
against this tabulation. According to this 
ladder, the 2 element Quad has a gain of 
about 7 decibels over a dipole, and by no 
stretch of the imagination could it have 10. 
decibels gain, as your advertising leaflet 
avers.” 

Pendergast pulled the leaflet from his poc- 
ket and carefully crumpled it up into a ball 
and tossed it in the general direction of the 
wastebasket. 

“OK, I am convinced,” he laughed. “I 

won't believe this hot-air artist. And maybe it 
isn’t such a good idea to go from a 3 element 
Yagi to a 2 element Quad. Perhaps Hardcore 
was merely lucky when he beat me out in 
the pile-up. The only answer to my problem, 
as I see it, is to take down my 3 element Yagi 
and put up a four element Quad! How does 
that strike you?” 

“A great idea,” I admitted. The gain lad- 
der shows that you will pick up 4 decibels 
power gain. Don’t forget, you'll get that gain 
on both receiving, as well as transmitting. 
It sounds like a worthy project.” 

“Are you planning to write this up in your 
antenna column?,” asked Pendergast. 

“Why not?,” I replied. “Perhaps WOHTH, 
W4ERU or W4RBZ have more to say on the 
subject. If I hear any more, you'll be the 
first to know.” a] 

CQ’S DIAL-A-PROP 

For the latest up to the minute propaga- 
tion forecasts and special contest pre- 
dictions call 516-883-6223 any time day 
or night for a recorded message on con- 
ditions. 
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Section Il. OPERATION UNDER USUAL CONDITIONS 

3-3. Types of Operation 
The radio set is operated locally. It can receive 

both amplitude-modulated and continuous-wave 
signals, The transmitter can be operated by a 
manual telegraph key or by an automatic keying 
device at up to 300 words per minute. 

344. Preliminary Starting Procedure 

Perform the preliminary operations listed below 
before operating the equipment (para. 3-5). Be 
sure that the radio set has been properly installed 
(para. 2-5). 

T switch on the 
to OFF. 

E switch to 

a, Set the OFF-RC 
receiver-transmitter f. 

b. Set the INDICA’ 

L switch to the 
desired transmitter chann 

d. Set the RCVR CHA 
desired receiver channel. 

‘L switch to the 

kh, Set the RF GAIN control and 
trol to the approximate center o 

RANGE switch to 2 and repeat the pro- 
cedure given in (3) above. 

(5) If the ANT. TUNING INDICATOR 
still does not glow, set the INDICATOR 
RANGE switch to 3 and repeat the pro- 
cedure given in (3) above. 

(6) Set the INDICATOR RANGE switch 
to OFF. 

(7) If the automatic keying device is to be 
used, disconnect the telegraph key from 
the KEY jack and connect the automatic 
keying device to the KEY jack. 

(8) Operate the transmitter by the use of the 
key or the automatic keying device. 

b. Receiver Operations. 

trol for the most desirable audio tone. 

3-6. Recognition and Identification of Jam- 

e. Set the ANT. TUNE switch to position 1. 
f. Set the AM-CW switch to the desired recei 

mode, ) If the receiver is being operated in the 
g. Set the BFO PITCH control to 0. CW mode, adjust the BFO PITCH con- 

i 

Ne 
th 

v oD 
» ges 

d e 
a. If the automatic keyinggde' 

disconnect the aut k 
KEY jack and y to the Very likely, under real on 
KEY jack. conditions, the receiver yall ammed by the 

enemy. Enemy jammjgé done by trans: 
3-5. Operating mitting a strong e frequency 
Warning: The f procedures require 

the breaking of radio silence imposed by any 

command. 
a. Transmitter Operations. 

(1) Set the OFF-RCVR-XMIT switch to, 
XMIT and allow 2 minutes for the radj 
set to warm up before proceeding. 

(2) Set the INDICATOR RANGE swite 
ut 

b 
8 or strong in- 

Gwreceiver may be enemy 
a friendly station, noise 

© receiver, disconnect the antenna, 
e antenna, or short the ANT, post to the 

rminal. If the interference continues, 

receiver is defective. Enemy jamming signals 
may be typed as continuous wave or modulated. 
A jamming signal may be intended to block a 
single frequency. This method is called spot jam- 
ming. The enemy may use one or several trans- 
mitters to jam a block or band of frequencies. 
This method is called barrage jamming. 

to 1. 

(3) Close the key (for not more than 30 sec- 
onds) and rotate the ANT. TUNE 
switch until the brightest indication is 
obtained on the ANT. TUNING INDI- 
CATOR. 

(4) If the ANT. TUNING INDICATOR 
does not glow, set the INDICATOR 

3-2 

BY GERALD SAMKO#'SKY,* 
K4RHU (Ex-W2YSF) 

A; the Vietnam War ended, many were 
the thoughts of a gigantic stockpile of elec- 
tonic “goodies” which might soon fill the 
market place. Actually, little of this will be 
released to the public. Rather it is being 
shifted to other military installations. 

In the early 50’s, I was working as a pur- 
chasing agent for the C Electronics Co. 
{Concord Radio). I can still recall the trailers 

loaded with ARC 5’s, ARC 3’s, bulky radar 
and LORAN units and the impressive BC- 
610’s... yes those were the happy days of 
“Government Surplus.” And I was there on 
Radio Row! 

At times I would ponder just what surplus 
came out of World War One....at that time 
I never knew I was to see what might be 
termed “The World’s First War Surplus 
Electronics.” 

It all came about as a result of our ads in 
the various radio magazines asking for even 
more surplus than we could obtain from nor- 
mal channels. One day an elderly gentlemen 
came to my office and announced he had a 

*4803 Brenda Drive, Dover Estates, Orlando, 
Fla. 32806. 

quantity of electronic material to sell. He 
suggested having many transmitters, a com- 
plete communications truck, etc. He wanted 
to dispose of all items quickly, he said, as he 
was about to take a world wide sailing trip 
on his yacht. 

If I had been hesitant in accepting his offer 
to take me to see these electronic goodies, his 
beautiful, blond daughter was enough reason 
to suggest we meet in a few days for this 
purpose. 

July 3rd, 1954 was a steaming, hot day in 
New York City. My trip was to be to Asbury 
Park, New Jersey (an ocean resort city) and 

again, if only to escape the city heat, I was 
well content to make this 50 mile trip. 

Three hours later and well baked in our 
car (thousands of other motorists were also 
escaping from city heat) we arrived at our 
destination. Our jovial host and his beautiful 
daughter had us in good spirits soon with 
plenty of cooling drinks and the promise of 
enjoyable company. 
My host suggested we visit the warehouse 

where the transmitters were stored. A trip 
across town and we were face to face with 
numerous racks of early under-water track- 
ing units...impressive to see, useless as sale- 
able surplus. . 

idismayed at my lack of interest in these 
units, my host knew I would be “delighted” 
to see the communication truck. Again a trip 
across town to a parking lot filled with vari- 
ous vehicles which had seen better days. 
Where was that communication truck? No- 
where did I see the familiar olive drab, nor 

even navy blue! Where was the vehicle which 
was to fill me with delight? But wait... what 
was that strange-looking object hidden in a 
corner behind several Packards, a Pierce 

Arrow and a La Salle....were my eyes fool- 
ing me...or was this in fact a communica- 
tions truck! But if so...from what war! The 
truck was probably the first one made by 
Henry Ford. The roof of this venerable ve- 
hicle sported a pair of “bat wing” leather 
speakers. Now, awe stricken, I slowly walked 

up the littleystair in» back of the truck.< 51 
opened the door and immediately stepped 
back 40 odd years into the past! 

Here was early equipment to please the 
most exacting connoisseur of radio antiques! 
Racks sported 8” brass encased Western 
Electric panel meters, equally aged W.E. 
203’s, 204’s, VT1’s sat in regal dust behind 

[Continued on page 92} 
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Siow Scan TV 
BY COPTHORNE MACDONALD,* WORX 

FP nopuct data sheets are the raw informa- 
tional input for the designer. This is espe- 
cially true of semiconductors and other high 
technology components which have many 
technical parameters. Gathering this infor- 
mation is easy if you happen to work in the 
engineering department of an electronics 
company. If you work in another field, and 
designing is just a hobby, it will take some 
extra effort. 

One of the easiest ways to get a few tran- 
sistors, complete with data, is from your 
local TV parts distributor. He probably car- 
ries the Motorola “HEP,” RCA “SK,” or 

some other line of replacement transistors. 
He will also have booklets that give some 
data on the devices, but not always every- 
thing you want to know. 

By writing to the large semiconductor 
companies you can get “short-form catalogs” 

that list their standard products with ab- 
breviated data. A second letter should get you 
any reasonable number of data sheets on in- 
dividual devices. (See address list.) Semicon- 

ductor Specialists is a distributor that 
concentrates on semiconductors. Their 

“Stock and Price List” is a valuable com- 

panion when sifting the data for low cost, 
high performance components. (Write to: 
P.O. Box 66125, O’Hare International Air- 
port, Chicago, Ill. 60666.) 

High Gain AC Amplifiers 

While op-amps are usually the best device 
choice for high gain a.f. voltage amplifiers, 
individual transistors are also satisfactory 
where the gain doesn’t exceed 30 or so. The 
design procedure starts with the same steps 
that were used for the Low Gain Amplifier 
described in the March column. The major 
difference is that two series-connected re- 
sistors are used in the emitter circuit, and one 

of them is bypassed for a.c. With this ar- 
rangement the d.c. gain is kept low to main- 
tain stable bias conditions. The a.c. gain is 

*P.O. Box 483, Rochester, Minn. 55901. 

42 e CQ e April, 1974 

higher because the negative feedback only 
acts in the unbypassed resistor. See the de- 
sign box for the additional steps required. 

I might mention that the entire emitter re- 
sistor can be bypassed in those situations 
where you want the highest possible a.c. gain. 
Our simplified equations for input impedance 
and a.c. gain no longer work under these 
conditions because all the a.c. feedback out- 
side the transistor has been removed. Gain 
and input Z can be calculated using the com- 
plex equations in transistor circuit design 
textbooks, with the device manufacturer’s “h 
parameter” data. For most small signal tran- 
sistors the input Z will be of the order 1K 
or 2K ohms, and the gain will typically be 
between 50 and 200. The distortion can be 
appreciable under these operating conditions 
if the input is more than about 50 millivolts 

P-p. 

Some Variations 

So far we have dealt only with NPN tran- 
sistors, for two reasons. First, most hams 

are accustomed to working with a positive 
supply voltage. A second reason is that silicon 
NPN transistors are generally a little less 
expensive than equivalent PNP units. All of 
the design techniques work equally well with 
PNP transistors if the power supply polarity 
is reversed. PNP transistors also have a 
place, from time to time, in positive supply 
circuits. An example is shown in fig. 1. Here 
two emitter followers are cascaded to provide 

+Vec 

| 
Vout = Vin 

Fig. 1—When NPN and PNP emitter followers are 
cascaded, the base-emitter voltage drops cancel 

out. 



a high order of impedance transformation. 
By cascading an NPN and a PNP unit as 
shown, the 0.7 volt base-emitter voltage drops 

cancel out, and the output d.c. level will be 
very close to the input d.c. level. The varia- 
tion of base-emitter voltage with tempera- 
ture (about 1.5 millivolts/degree C) also 
tends to cancel out with this configuration. 

+Vec 

Fig. 2—Emitter follower with adjustable clipping 
level. The output cannot go above Vcc nor below 

the voltage at the tap on the divider. 

Another useful circuit appears in fig. 2. 
Here an emitter follower is connected to a 
positive point on a voltage divider, rather 
than a resistor going to ground. The emitter 
follower does its buffer amplifier thing over 
most of the input voltage range, but clips 
voltage excursions below a certain threshold. 
The output can never drop below the voltage 
at the tap on the divider, even if the base 
voltage goes more negative. Positive excur- 
sions may also be clipped. The emitter volt- 
age cannot rise above the collector voltage. 
(The resistor in the base lead limits the base 
current when input excursions go more posi- 
tive than Vcc. It has negligible effect at other 
times.) This type of circuit is very useful for 
‘clipping black and white video excursions 
before feeding the video to a subcarrier 
modulator. 

Transistors As Switches 

In the transistor circuit of fig. 3, what will 

the collector voltage be if point A is grounded? 

What will it be if point A is first connected to 
+Vcc? In the first case, the base voltage 
will be zero, and since no base current flows, 
the collector current will be cut off. With no 
collector current flowing, the collector volt- 
age will be +12 volts. What if point A is 
connected to +12 volts? The base current 

(12—0.7) 

22K 

Multiplying this base current times the tran- 
sistor hFE of 400 gives a calculated collector 

will be or about 0.5 milliamps. 

current of 200 ma. “But wait, even if the col- 

lector came all the way down to ground po- 
tential, Jc could ndt exceed 12 milliamps.” 
Right you are. The collector current is limited 
by the 1K collector load resistor to a maxi- 
mum of 12 ma at which current the transistor 
“saturates.” In designing circuits of this type 
the usual procedure is to pick a value of 
collector resistance or saturated collector 
current, and then calculate the minimum 

value of base current required by dividing 
Ic at saturation by the minimum beta. It is 
then customary to select an actual JB of 5 
to 10 times this value as a safety factor in 
assuring a “solid” switching action. Making 
Ip = Yo Ic is a good rule of thumb which will 
allow the use of transistors with betas as low 
as 50. The actual collector voltage is not 
really zero volts. It depends upon the tran- 
sistor type and the /B/Ic ratio, but is typi- 
cally within a few millivolts of zero at Ic 
levels of a few milliamps. 

+Vec 5 TPE 

A 2N5828 

Fig. 3—A transistor switch. 

Sawtooth Waveform Generation 

With the wide variety of digital integrated 
circuits on the market today, no one is going 
to design any extensive switching or logic 
circuitry with discrete transistors. There are 
certain places in slow-scan circuitry, how- 

Major Semiconductor Manufacturers 

Fairchild Semiconductor Group, 464 Ellis 
St., Mountain View, CA 94040 

General Electric Co., Semiconductor Pro- 

ducts Dept., Electronics Park, Syra- 
CUSCHeNYtOo2OL 

Motorola Technical Information Center, 

5005 East McDowell Rd., Phoenix, 

AZ 85008 
National Semiconductor Corp., 2900 

Semiconductor Dr., Santa Clara, CA 

95051 
RCA Solid-State, Box 3200, Somerville, 

NJ 08876 

Signetics, 811 East Arques Ave., Sunny- 
vale, CA 94086 
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5. Calculate R4: 

44 

. Calculate Rs: 

2N5828 

High Gain A.C.-Coupled Amplifier 
Design 

+Vcc 0° 

. Using the low gain voltage amplifier de- 

sign procedures given in the March °74 
column, design an amplifier with a d.c. 
gain of 2 or 3. 

. Select the desired a.c. (AAC) in the range 
from the d.c. gain value up to about 30. 

. Find the total a.c. collector load, RAC: 
at Rc X RL 

Se Roce 
Rac 

R3 
AAC 

Ry = RE — Rs: 

RE is the RE value in low gain amplifier 

design of step 1 above.) 

Rac 

. The a.c. input impedance of the stage is 
equal to Ry in parallel with Re in parallel 
with (hHFE X R3) 

. For good low frequency response select 

Ci, Ceo, and C3 so that the reactance of 

each at the lowest desired frequency is 
appreciably lower than the corresponding 
resistances shown below: 

Make the reactance of C; much less than 

(a.c. input Z + Rs) 

Make the reactance of Cs much less than 

(Rc + RL) 

Make the reactance of Cs much less than 

R3 
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(Where | 

Fig. 4—Sawtooth waveform 
generator using Q; as a 
capacitor discharge switch, 
and Q, as a constant cur- 

rent capacitor charging 
source. 

create ate 

ae 

ever, where transistor switches are very use- 

ful. Discharging sweep generation capacitors 
is one. 

Sweep generation is based on the basic 
principle that if you feed a constant current 
into a capacitor, the voltage across that capa- 
citor will increase linearly with time. The 
basic equation is: 

y— IT 

: 
V is the change in voltage 
across the capacitor. 
J is the current in microamps. 
T is the time during which 
the current flows (in seconds). 
C is the capacitance in micro- 
farads. 

The equation can of course be rewritten as: 

cn eae 
V T I 

There are several ways to get a constant 
current. The simplest in many cases is to 
connect a “charging resistor” to a source 
of voltage at least 20 times the maximum 
peak-to-peak sawtooth voltage. Another ap- 
proach is used in fig. 4. Here a PNP tran- 
sistor is biassed to produce a _ constant 
collector current that is independent of col- 
lector voltage over a fairly wide range of 
voltage. 

Let us assume that we would like to gen- 
erate a voltage sawtooth of 5 volts p-p. The 
available retrace drive pulse is 5 milliseconds 
long. The overall active sweep duration is to 
be 62 milliseconds, and the sweep capacitor 

is a | mf Mylar film capacitor. We want to 
calculate the charging current: 
re CV tone 

ANT pe eee 062 
Since the constant current transistor (Q2) 
has its base biassed to put 2 volts across the 
emitter resistor, the value of that resistor 

[Continued on page 92} 

Where: 

= 80.6 microamps 



with Robot, the whole 
is substantially greater 
than the sum of its parts. 
Since we first introduced our slow 
scan television equipment to the 
amateur field almost four years ago, 
Robot has sold more SST'V equip- 
ment than anyone else in the world. 
We don’t say this to boast, but to 

make a point: of the thousands of 
Robot SSTV cameras and monitors 
now on the air (many for over three 
years), not one has developed any 
major problem, and less than 2% 
uaNS experienced any difficulty at 
all. 

This is PROVEN RELIABIL- 
ITY! When we first designed our 
slow scan camera and monitor, we 
engineered it for dependability, per- 
formance, and to be trouble free. 
We specified components of the 
highest quality, and-in some cases, 
had to develop some components 
from scratch to meet our specifica- 
tions. 

As a result, Robot equipment 
gives you remarkably high perform- 
ance and dependability... PROVEN 
BY THOUSANDS OF SATIS- 
FIED CUSTOMERS-AND 
GUARANTEED BY ROBOT. 

As we said...with Robot the 
whole is substantially greater than 
the sum of its parts. 

WE’LL BE AT THE 
DAYTON HAMVENTION 

with the complete line of Robot SSTV equip- 
ment in operation. Bring your QSL card and 
see it displayed on our SSTV monitor. Meet 
the gang from ROBOT. 

MODEL 70A MONITOR 
MODEL 80A CAMERA ................... $295 
MODEL 61 VIEWFINDER 

ter Charge, BankAmericard 

ROBOT RESEARCH INC. 7591 Convoy Court, 
San Diego, CA 92111 Phone 714 279-9430 

All Robot equipment car- 
ries a one-year warranty. 
Four easy ways to pur- 
chase: cash, C.O.D., Mas- 
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WA tu the decreasing effectiveness of the 

10, 15, and 20 meter bands due to the 

gradual drop in the sunspot cycle, more and 

more amateurs are migrating to 80 meters. 
To many, it is the natural thing to do when 
the upper bands close down at night. Not 
only does it provide excellent short and inter- 
mediate skip operation, 80 meters is a good 
DX band as well at this time. 

For the newcomer or the old timer return- 
ing to 80 meters, the antenna becomes a chal- 
lenge. Dipoles extended to about 120 feet 
require considerable room and the problem 
of “sky hooks” at either end becomes per- 
plexing. Many amateurs have erected In- 
verted V antennas with excellent results. No 
doubt, there are more Inverted V antennas 

being used on 80 meters than all other an- 
tennas combined. 
My return to 80 meters graduated from the 

dipole to the Inverted V, with the apex on a 
tower at 45 feet and just below the 20 meter 
beam. Results were good and I enjoyed nu- 
merous contacts throughout the U.S. with a 
few Caribbean and South American contacts. 
However, the European and African DX sta- 
tions were seldom within grasp. I had to envy 
the signals put out by W7RM and W2HCW 
with their rotary beams at 170 ft. and 120 ft. 
respectively. All too often, I could not even 

hear the DX stations that they gave Q-5, S-9 
signal reports to. 

My exposure to the 80 meter quad was 
through a contact with W9LZX, who used 

what he called a “lazy” quad, which was 
draped on bushes and low trees around his 
campsite. His 45 watts input with the quad 
a few feet above ground registered 20 db over 

*1 Stirrup Lane, Eatontown, N.J. 07724 
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S-9 on my Collins receiver. A signal level 
hard to believe, and this contact lasted an 

entire hour, during which time his signal 
never dropped below an S-9. After this con- 
tact I was determined to put up a quad even 
if it had to be a “lazy” quad draped on the 
bushes around the house. 

The first quad went up much easier than I 
anticipated. It was cut for 3.8 mHz using the 
standard quad formula: 

1005 

Freq. (mHz) 

For 3.8 mHz, the length rounded out, came 
to 264 feet, or 66 feet on each leg. For a com- 
parison with a basic antenna, the quad is 
simply a folded dipole in the form of a square 
and has similar broad band characteristics. 
The impedance at the feed point is a function 
of the height above electrical ground as with 
any antenna, as shown in the table, for vari- 

ous heights above electrical ground for a 
horizontal quad. 

Total Length of Quad (feet) = 

Impedance Height In Wavelength Height In Feet 
In Ohms Above Electrical Gnd. At 3.8 mHz 

300 1.0 259.0 

288 ae: 194.25 
300 ay 129.5 

380 4 103.6 

350 3 TT! 

288 oe 64.7 

230 sz S1eS 

160 okD 38.85 

104 I: 29.5 

Le, OFS 19.4 

50 OS. 1295 

The sloping quad can be fed at the center 
of any of its 4 legs or at a corner. Best results 



can be obtained with the point of feed at the 
highest point of the quad above ground. This 
places the high current point at the highest 
level above electrical ground. It can be fed 
with open wire, twin lead, or coaxial cable. 

However, with coax feed, a 2:1 or 4:1 balun 

should be used for the best impedance match. 
It must be noted that the impedances listed 

in the table for various heights above electri- 
cal ground, are for a horizontal quad. The 
impedance for a sloping quad will fall some- 
where in between the highest and lowest 
points of the quad. A standing wave or im- 
pedance bridge would serve well for this 
purpose. 

The radiation characteristics for a hori- 
zontal quad are similar to those of a folded 
dipole at the various heights above electrical 
ground. For the average amateur, heights 
from .15 to .25 wavelength on 80 meters are 
common. At these heights, the radiation from 
a horizontal quad would be mostly straight 
up, or at approximately 90 degrees from the 
horizontal. A sloping quad at the same aver- 
age height will have a radiation pattern tilted 
somewhat in the direction of downward tilt. 

The radiation effects are similar to the 
sloping dipole used so effectively on 40 and 
80 meters. The purpose is to tilt or slope the 
radiation pattern in the desired direction. The 
greater the tilt, the lower the radiation angle 
and consequently, the longer the skip dis- 
tance. The ideal would be a vertical quad 
with an extremely low angle of radiation in 
the two directions bisecting the plane of the 
quad. 

At this QTH, the original installation was 

& horizontal quad at an average height of 55 
feet above ground level. It was fed at one 
corner with RG-8/U coax and the s.w.r. was 
over 5:1, indicating an impedance of approxi- 
mately 260 ohms at the feed point. Although 
the transmitter (Collins KWS-1) could be 

effectively loaded into such a high s.w.r. on 
the 52 ohm coaxial line, I contemplated an 
Open wire line or at least a 4:1 balun using 
RG-8/U. Numerous contacts at both short 
and intermediate distances (up to 1500 miles) 
proved the horizontal quad superior to the 
Inverted V at 45 feet which had an s.w.r. of 
1.2:1. This simply proved the point made in 
the articles by W2DU in QST,! that a high 
$.w.r. with low line loss results in minimal 
loss of power. The important consideration 

1Maxwell, M.W., W2DU, “Another Look At 
Reflections,” OST, Apr., June, Aug., 1973. 

r/4 

r/4 r/ 4 

r/4 

TaN Feed Single horizontal 

Peight point quad element 

Y)/f/ J)3=:;: 

Electrical ground 
(A) 

aC 

Single tilted 

quad element 

Yar 
average 
height 

Electrical ground 
(B) 

Fig. 1—(A) A single full-wave quad element in 
the horizontal position at one quarter wave ele- 
vation will exhibit a radiation pattern similar to 
a dipole at the same height. Greatest radiation 
will be at 90° to the horizontal. (B) By sloping 

the quad element somewhat in the desired direc- 
tion of maximum radiation, a substantial lowering 
of the angle of radiation is achieved, in addition 
to gaining a significant amount of directivity. In 

actual situations, the average height of the an- 

tenna above ground will often be less than % 
wave, resulting in unpredictable, though manage- 

able feedpoint impedances. 

is the capability of the transmitter to be 
loaded into the transmission line. 

Being an ardent fanatic for low s.w.r., I 
began experimenting with the height of the 
quad to obtain a lower s.w.r. More by acci- 
dent than design, I found that by lowering 
the western end of the quad to 25 feet, the 
s.w.r. dropped to slightly less than 2:1. Re- 
ferring to 119.814(B),-cormer Ais at 25¢feet, 
corners B and D at 45 feet, and corner C at 

60 feet. 
Using the Inverted V at 45 feet as a control 

antenna, I checked the signal level with nu- 
merous stations and found the sloping quad 
outperforming the Inverted V by more than 
an S-unit, especially to the west and south- 
west, In order to verify this signal enhance- 
ment to the west and southwest, I again 

[Continued on page 93] 
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A One-Chip, Two Tone 
Generator 

BY HANK OLSON,* W6GXN 

By previously published articles, the author 
has outlined the use of relatively complex 
two tone test generators for s.s.b. testing. >?) 
These generators used a number of opera- 

tional amplifier IC’s to create ultra pure sine 
waves and add them together. The results 
were quite good, and certainly adequate 

for even the most critical of amateur s.s.b. 
testing. The interest (as judged by reader 
response) was more from small s.s.b. manu- 

*1751 Croner Ave., Menlo Park, CA 94025 

1Olson, H., “IT'wo Tone Test Generator Delivers 
High Purity Output,” EDN/EEE March 15, 
1972, p. 50. 

Olson, H., “S.S.B. Two-Tone Test Oscillator,” 
Ham Radio, Apr. ’72, p. 11. 

3Olson, H., “A Two-Tone Test Generator,” 73 
Magazine, Jan. ’73, p. 53. 
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facturers interested in “proof of perfor- 
mance” tests (at small test equipment cost) 
than from the individual amateur. Appar- 
ently, what is needed for amateur two-tone 
testing is a very simple generator, with re- 
duced purity but which is still adequate to 
test amateur s.s.b. transmitters. The unit to 
be described uses only one IC and produces 
1000 Hz and 660 Hz with all harmonics and 
cross products down 40 db or more. 

The circuit of the one chip generator is 
shown in fig. 1. Note that the circuit is built 
around the Raytheon 4136D quad op. amp. 
Two of the op. amps are used as simple Wien 
Bridge audio oscillators—one at 1 kHz and 
one at 660 Hz. Each of these Wein Bridge 
audio oscillators uses a pair of ordinary sili- 
con signal diodes as a non-linear stabilization 

10K 

%U4 

R3 Adder 
SOK 6 Output 

6) 4 5 

10K = 
Ra 

10K 

X2 me 180° 

output 

OPS 13 (6) 

VACH x 
5.1K Phase inverter 

Fig. 1—Circuit of a one chip two-tone 
generator for s.s.b. testing. IC U; is a 

Raytheon 4136D quad op amp. 



Triad F -90X 

or equiv. OFF 

117v.a.c. 

+ 

| 250mf 

= 25v. 

Fig 2—Simple regulated power supply delivering plus or minum 15 volts for the singie chip two- 
tone generator. BR, is a Motorola HEP176 or MDA-920-2. U; is a Raytheon 4195DN. | 

element. The use of common diodes as stabili- 
zation elements avoids the requirement for 
special lamps or thermistors for this purpose. 

A third section of the quad op. amp. is used 
to add the two sine waves together. This 
adding is often called “mixing” in the audio 
field, but it produces no crossproducts (be- 
cause it’s a completely linear process). Be- 
cause “mixing” conotes a modulation pro- 
cess to amateurs and others using r.f., the 
author prefers to use the word “add” here. 

The last op. amp. of the quad is used as a 
simple inverter with a gain of one. This pro- 
vides us with a push-pull or balanced output, 
in case the particular transmitter under test 
requires a balanced line input. 

The two tone test generator was built on 

a small piece of multi-hole circuit board and 
mounted in a 4” X 4” X 2” utility box, such 
as the Bud C1793. The wiring of the circuit 
board is uncritical, but the two 10 mf tanta- 

lum capacitors should be fairly close (2 in.) 
to the IC pins, so as to effectively bypass 
them to chassis ground. The three power 
leads (ground, +15 volts, and —15 volts) 
exit through a grommet in the rear of the 
box. Since the two-tone test generator uses 
less than 10 ma (when driving a high impe- 
dance transmitter audio input), it can be 

operated from a pair of small transistor bat- 
teries such as Eveready 411’s or Burgess 
U10’s, or, a regulated supply may be used. 
One is shown using one of the new line of 
Raytheon multiple linears, the 4195DN, in 
fig. 2. 

To adjust the two-tone Bererator the four 
pots should all be set at mid value. Plus and 
minus 15 volts should be applied, and TP1 
observed with an oscilloscope using a high 
impedance probe. The 1 kHz sine observed at 
TP; should be set to 12 volts P-P by means of 

Ri. Then the 660 Hz sine wave at TP2 should 
should be set to 12 volts P-P by means of R1. 
Then the 660 Hz sine wave at TP? should 
similarly be set to 12 volts P-P by means 
of Re. Next, the 660 Hz input to the adder 
should be opene dat X2 and R3 adjusted to 
give 12 volts P-P of 1 kHz at either output 
terminal (to ground). The 660 Hz is then 
reconnected to the adder and the 1 kHz 
disconnected by opening X1. The 660 Hz out- 
put is similarly adjusted to 12 volts P-P at 
either output (to ground). Finally, the 1 
kHz is reconnected to the adder. The output 
should be a signal consisting of 1 kHz and 
660 Hz linearly added together, with no 
clipping at positive or negative extremes. 
The output of the two tone test generator 
will drive 1K to ground from either terminal 
or 2K balanced. a 

O. It is a. mem i /five 
organization, ;/ open to all radio amateur nd 

interested Hon- -amateurs. AMSAT’S\ SEO 
programs are supported entirely from dona 

tions, membership dues, and grants. \ ; 
Join AMSAT. Learn more about ‘how 

you can participate with the exciting AMSAT 

OSCAR 6 ‘communications satellite, and with 
the exciting AMSAT-OSCAR 6 communica- 
tions satellite, and with OSCAR 7 which 
promises | ‘to be even better! Receive the 
quarterly * “AMSAT News letter with the latest 
information on this new ham radio frontier. 
For membership information, write the Mem- 
bership Committee, AMSAT, P.O. Box 27, 
Washington, D.C. 20044. 
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LOW-LOW POWER OPERATING 

BY ADRIAN WEISS,* K8EEG/0 

Ei AM certain that many missed contacts are 
the result of an operator’s ignorance of the 
extremely important relationship between the 
transmit and receive frequencies of trans- 
ceivers such as the HW-7 and TenTec PM- 
series. 

In transceivers of this type, the same v.f.o. 
controls both transmit and receive frequen- 
cies. However, the transmit and receive fre- 

quencies are never exactly the same because 
transmitter loading inevitably “pulls” the 
v.f.o. signal during key-down periods. De- 
pending upon the transmitter design, coup- 
ling to the v.f.o., and tuning, the transmitted 
signal will be up to 3 kHz or so away from 
receive frequency zerobeat. For successful 

operation of such a transceiver, it is abso- 

lutely essential that the operator know the 
exact frequency shift relationship between 
transmit and receive frequencies. 

The only way to determine this relation- 
ship is to listen to the signal from the trans- 
ceiver v.f.o. during key-up and key-down 
periods on a separate receiver. First, the 

*213 Forest Ave., Vermillion, SD 57069. 
Ci 

To VFO 3-15pf 

tank =| 

circuit 

RFC, B+ 

RFC, 

Ci 3 Amidon 
To VFO  3-15pf 

tank <——_| 

circuit 

2N3053, 

2N697 etc. 

ferrite beads Bt 

Fig. 1—Basic incremental tuning circuits using 

either a Varacter diode or the collector-base junc- 
tion of an NPN transistor. R3 and R; may require 
adjustment for appropriate amount of frequency 

shift. 
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transmitter is tuned to full output under 
normal operating conditions (i.e., connected 
to the antenna normally used). Then the 
independent receiver is tuned onto the tran- 
mit frequency. The key is then depressed, 
and the v.f.o. signal is located. Note the act- 
ual amount of frequency shift between key- 
up and key-down. Also, note whether the 
transmitted signal is above or below the 
receiver zerobeat frequency. This will aid in 
properly tuning onto a signal which you 
intend to call. 

An example will make the approach clear. 
Suppose that you wish to call a signal at 7040 
kHz. You have determined that the T/R 
relationship of your transceiver is +1.750 
kHz. That is, when the receiver is tuned to 

7040 kHz, the transmit signal appears at 
7041.75 kHz. The proper approach, then, is 
to tune from below the desired signal. In 
order to put your transmit frequency exactly 
zerobeat with the desired signal, you would 
tune the receiver to within roughly 1.75 
kHz of the desired signal, or to 7038.25 
kHz. Now if you tune onto the desired signal 
from above, and stop at 7041.75 kHz, the 

transmit signal will appear 1.75 kHz above 
that at 7043.5 kHz, or over 3 kHz away from 
the desired frequency! No chance of making 
a contact that way! 

Hence, it is vitally important to know the 
T/R frequency relationship for your trans- 
ceiver on each band of operation. It will pro- 
bably be different for each band and antenna, 

and the direction of shift may change sign 
also. 

Incremental Tuning 

The major disadvantage of transceive op- 
eration is that tuning around with the receiver 
changes the transmitter frequency. Thus, if 
you have to change receiver frequency to 
avoid*QRM, it is likely that the fellow at the 
other end will lose you, since your trans- 
mitter frequency will change accordingly. 
Some form of incremental tuning is therefore 
essential. Incremental tuning allows one 
to change the receiver frequency without af- 
fecting transmitter frequency. For a descrip- 
tion of adding incremental tuning to the 
HW-7, see W6KVD’s note in OST, June 

(1973), p. 48. The basic circuit is shown in 

Tipe ls 
This method uses a device whose effective 

capacitance is controlled by a bias voltage. 

Either a device made especially for the job— 



Freq eo) 

adjust 

cap. B+ 

(A) 

a Varacter diode—or its equivalent, the base- 

collector junction of an NPN transistor, may 
be used in the circuit. Depending on the 
amount of frequency shift desired, the coup- 
ling capacitor Ci can be from 3-15 pf. If only 
a +2.5 kHz shift is desired, a 5S pf capacitor 
is adequate. RFC: can consist of three Ami- 
don ferrite beads, or a regular r.f. choke if 
one is on hand. Its purpose is to isolate the 
tuned circuit from the B+ lead. Several 
methods of connecting Ci into the v.f.o. 
tuned tank circuit are shown in fig. 2. Figure 
2A will give the greatest frequency shift, 
while fig. 2B will produce less shift, and 
probably be the wisest in this application. If 
it is used, C1 should be increased to 1000 pf 
or so. 

Some means of switching the incremental 
tuning circuit in and out of the v.f.o. is neces- 
sary. Luckily, all that is needed is a switch 
that removes B+ from the Varactor diode 
or transistor. When the circuit is wired in, 
some small readjustment of the frequency 
setting capacitors will be necessary. The pro- 
cedure is simple. Once the incremental tuning 
circuit is wired in and set to its mid-fre- 
quency point, it is turned off. Then the v.f.o. 

Hot side of 

key jack 
To tank & 

circuit oes Ps 

f VFO fo) C 

a 

23 

Varactor 

diode 

Fig. 3—W6KVD’s technique for adding incre- 
mental tuning to the Heathkit HW-7 transceiver. 

(From QST, June, 1973). 

Ci 

1000pf 

NPN 

N.C. 

(B) 

Fig. 2—Methods of inserting incremental tuning circuits in an existing v.f.o. The circuit of (A) will 
provide the greatest amount of frequency shift. 

frequency setting capacitor is adjusted so 
that the effect of the added circuit is com- 
pensated for. That is, the dial pointer is made 
to match up with the proper frequency indi- 
cated on the dial. The entire procedure 
should take about a half-hour. The pot which 
controls the incremental tuning circuit is then 
mounted on the front panel. A switch used 
to turn B+ on and off is likewise included. 
W6KVD’s technique (fig. 3) is effective, and 
can be duplicated if desired. 

News and Views 

With the mail piling up, it is high time 
that I turn over the forum to some of the 
QRPp gang for their valuable contributions. 

WB2IWH writes: “Although I am not a QRPper 
in the true sense of the word, I must say that if 

This neat QRP setup built around the Argonaut 
has garnered 39 countries on s.s.b. for Jim Morris, 
WA6KGB. That WAS-QRP certificate on the left 
needs only two more states for the final WAS 
endorsement. And of course, The Milliwatt—the 
QRPp man’s journal—can be seen on the right 
edge of the desk. Jim has been exclusively QRPp 
for sometime now and encourages more of the 

fellows to try QRPp s.s.b. 
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Third Annual QRPp QSO Party Results 

Power Power Power 
Call (Watts) Score QTH Call (Watts) Score QTH Call (Watts) Score QTH 

K8EEG/0 Sy PUES 82938 SD |W8PCS 1 7360 OH} WAIMBK 3 525i I: 
W4VNE 1.8 74800 VA}|PAQGG 2 6720 WA6BQI 1.8 500 CA 
W5JLY 1.8 38540 TX | K4FS/M4 1 5270 FL| W6JEO 3 360 CA 
W5TVW 3 18630 LA |W9YH 2-5 4700 IL | WA7VVS 2 240 AZ 
W2UAC 1.8 18170 NY | W/JKG 2 4550. WA} W2IP 2 140 NY 
K8BHG 3 15150 WV |WA3RJS 2 4200 MD} Stations using over 5 watts 
WB2CMO 2 14400 NJ | WB2JNE -45/2/5 4095 NY} W8GP 10 4141 MI 
W2AXZ 2 12420 NJ | WOMHK 2-3 040 IA | W8HZA 60 2940 WV 
W4KFB 2-3 11900 KY |W9GF 4 2340 WI}| W3FLA 50 1525 PA 
W7IBL 2 9620 OR | W4ZRJ 5 2145 VA] VE2PJ 10 884 
W3TOS 2-5 9190 MD | VE3JO 4.5 2015 WB8NTY 90 300 OH 
WB5BOT 2 9030 NM | W2DSP 1.8 1760 IA | W8IBX 200 252 Ml 
W2NCI 3 8855 NY | W2JDC 2 1620 NJ | WB9MBH 10 232 IL 
WN7VNG 2 8820 WA |W7ZC 5 1120 UT] W3HKS 120 120 DE 
W4AWS 4.5 7958 FL |WA@YED 1.8 900 CO} W3ARK 150 PA 
W4QN 129 THK) TAL W1ECH 3 765 

hamdom came to a showdown between the Only then would the competitive element return. 
QRPpers and QROers, I’d stand behind you 
100%. I run a TR-4C sans linear and a 4BTV 
vertical ground mounted. Just for fun, once in 
a while on 40 and 20 c.w. I load the Drake for 
maximum output and then with the use of my 
wattmeter, I cut back the power to where it 
shows 5 watts going out and a trifle coming 
back. So in essence I am running no more than 
5 watts. I get a real kick out of latching on to 
a QSO this way. I worked into Sweden once this 
way and this contact will always be outstanding 
in my mind. The trouble with ham radio these 
days is that with all the power crazy people 
on the loose, ham radio is no longer amateur 
radio but rather professional radio. I'd love to 
see the FCC buy back all the linears they allow 
and permit only a maximum of 500 watts PEP. 

QRPP WAS Standings 
WAS-—§50 States 

WAVINE (1w.) 
W4UM (2w.5 
K8BHG (.98w.) 
K4FPF (2w.) 
K2BG (2w.) 
WA8DDI (1w.) 
W5TVE (5w.) 

40 States 

43 WB8FGZ (2w.) 
43 WB4WRF (5w.) 
42 WA8VPD (2w.) 
42 K6OSGD (2w.) 
41 W6BRT (3w.) 
41 W1GWM (3w.) 
41 WAQUPO (2w.) 
40 WA2KTW (5w.) 
40 W4HIH (2w.) 

K1CSD (2w.) 
K8EEG/Q (0.7w.) 
WOQZR (5w.) 
WBIYP (1w.) 
W6IUE (5w.) 
W6IUE (3w.) 
K8BHG @w.) 

49 WA7PCZ (4w.) 
48 WA6KGB (2w.-s.s.b.) 
48 WIOPNE (5w.-160m.) 
47 W4ZRJ (5w.) 
46 W9OPNE (0.2w.) 
46 W3AVM (5w.) 
46 KQOEL (0.27w.) 
45 W7BBX/4 (0.5w.) 
45 W3V0O (5w.) 
44 WA8KNE/6 (1-5w.) 

30 States 

35 WN4DWB/8 (2.5w.) 
34 WA3HBT (2w.) 
32 WA8YTL (2w.) 
31 WB4TNB (1w.) 
31 W6JEO (2w.) 
30 ZE7JV (5w.) 
30 WB2CMO (5w.) 

20 States 

29 K8EEG/Q@ 5w.-160m.) 22 K4BNI (2w.) 
26 WB5BOT (2w.) 20 W3QB0O (2w.) 
25 WB9FJJ (5w.-160m.) 20 WA1JGG (2w.) 

10-20 States 

16 WA3GHC/TF (2w.) 
15 KOBFT (2w.) 
15 W5JUC (2w.) 
11 WB2FHS (2w.) 

39 W4WHK (4w.) 
39 W7DJU (2w.) 
37 W5JLY (2w.) 
37 KQFRP/6 (2w.) 
36 W8ELL (2w.) 
36 WB@CIU (2w.-s.s.b.) 
35 K2VIV (5w.) 

18 W2ECW (2w.) 
18 W2TFL (0.5w.) 
18 WA30BF (2w.) 
17 K4SSW (2w.) 
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I’m not impressed with someone who has worked 
300+ countries running 2 gallons and a beam. 
But show me a QRPper who has a dozen coun- 
tries worked and I’ll show you a real ham. When- 
ever I am on c.w. trying to work some DX, I 
will always pass up a DX QSO if I also hear 
someone either come back to me saying that 
he is QRPp or someone calling CQ QRP.” 

de WN6SQG: “Ive recently acquired an HW-7 
and am finding out that QRPp is indeed ‘what it’s 
cracked up to be’!” 

de WS5TVF: “I currently own an Argonaut and 
the little Mountaineer rig that I built from 
W7ZOID’ description. My best low power DX is 
400 miles on 0.015 watt! I never cease to be 
amazed at the good contacts and reports to be 
had with flea power. In recent months, I have 
twice called the roll of the Kansas Weather Net 
with the Argonaut, operating on 3920 kHz in 
the early evening QRM. Naturally I had a 
number of stations remark that my signal was 
down, but all on the net heard me. There were 
more than a few who thought I was kidding 
when I told them they were listening to five 
Watts PEP!” 

de K7HMP/L.A; “Operating from Oslo, Norway 
as K7HMP/LA with a TenTec Argonaut, bare- 

[Continued On page 92] 
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QRPP DXCC Standings 
151 K4OCE (5w.) 25 W3AVM (2w.) 
103 K4FS m 5w.) 25 W9SCH (5w.) 
92 K8EEG/Q0 (5w.) 21 K6SGD (5w.) 
80 W4VNE (1w.) 21 K6FIL/2 (1w.) 
80 W5iaW (5w.) 18 W4ZRJ (5w.) 
66 ZE7JV (5w.) 17 W30B0 (2w.) 
65 WB4WREF (5w.) 16 W4UM (3w.-40m.) 
55 K2BG (5w.) 15 K2VIV (5w.) 
54 W@OZR (1-5w.) 15 W@IYP (1w.) 
54 W1JUB (6w.) 15 WA7PCZ (4w.) 
50 WA8DDI (1w.) 14 WA3HBT (5w.) 
49 G8PG/GW8PG (5w.) 11 W4ZRP (2w.) 
46 K6GKU (5w.) 11 W6JVA (2w.) 
43 KICSD (w.) 11 WA8KNE/64 (5w.) 
41 WA3GHC/TF (2w.) 10 WA2KTW 5w.) 
39 WA6KGB (2w.-s.s.b.) 10 W6IEU (5w.) 
37 WAG6ABP (0.8w.) 10 WB4TNB (l1w.) 
36 WBSCGJ (2w.-s.s.b.) 8 W6BRT (3w.) 
36 W3HGX (5w.) 7 WA1GZH (5w.) 
31 WB8FQ@Z (2w.) 7 KQFRP/6 (2w.) 
30 W8ELL (2w.) 6 K4BNI (2w.) 
30 K8BHG (3w.) 5 WB5BOT (5w.) 
28 VE3BMV (2w.) 5 WA8VPD (1.8w.) 
26 K6SGD/EI7CJ (5w.) 5 W1GWM (3w.) 
26 W9PNE (0.2w.) 



NEW PRODUCT ANNOUNCEMENT! 

WE'RE BRINGING YOU MORE 

“74! 
But we really couldn’t have done 
it without you. It was your pos- 
itive response to our 2-meter 
rigs that justified R & D of the 
new GTX-600, a 6-meter FM 
transceiver, and the new GIX- 

100, a 1%4-meter unit. Both in- 

clude all the preferred features 
you liked on the popular GTX- 
200: independent selection of 
10 Transmit and 10 Receive 
frequencies, switch for lock-in 
of pre-selected pairs, rear panel 
external speaker jack, backlight- 
ing, high-sensitivity receiver pre- 
amp, 8-pole second IF filter, 

netting trimmer for each trans- 
mit crystal, roomy single-circuit- 
board design, honest price and 
more. 

If you’re shopping for 6-meter, 
2-meter or 144-meter FM, you 

owe it to yourself to look into 
the GTX line. 

GTX-600 $269395 
6-Meter FM (Incl. 52.525 MHz) 

tear ee, 1 

GTX-100 $9995 
1%~-Meter FM 

(Available Marcn 14, 1974) (Incl. 223.5 MHz) 

GLH-100 $15995 
P.A./Siren (horn optional) 

$26995 
(Incl. 146.94 MHz) 

GTX-200 
2-Meter FM 

GTX-10 $99995 
2-Meter FM (incl. 146.94 MHz) 

GTX-2 $95995 
2-Meter FM (Incl. 146.94 MHz) 

PLEASE WRITE FOR SPECIFICATIONS AND ADDITIONAL INFORMATION! 

General Aviation Electronics, Inc., 4141 Kingman Dr., Indianapolis, Ind. 46226 
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HERE IS A FIST FULL 
\of 2 METER POWER 

American Made 

Quality at Import Price 

Model HRT-2 
5 Channel, Narrow Band 

2.2 watt FM Transceiver 

This light weight, ‘‘take anywhere” 

transceiver has the ““Regency-type”’ 

interior componentery to give you 

what others are looking for in 

portable communications. You get a 

heavyweight 2.2 watt signal . . . or if 

you want, flip the HI/LO switch to 
1 watt and the receiver gives you 

0.7 uv sensitivity and 0.5 watts 
audio. Both transmitter and receiver 

employ band-pass circuitry so that 

power and sensitivity are maintained 
across the entire band. Get one 

to go... . only 4 /9°° 

wy Amateur Net 

K€q-ency ELectRonics, INC. 

7707 Records Street 

Indianapolis, Indiana 46226 

An FM Model For Every Purpose .. | 

Every Purse 

oe Y= 

HR-2MS HR-212 AR-2 
8 Channel Transcan 12 Channel-20 Watt 2 Meter FM 

2 Meter FM Transceiver 2 Meter FM Transceiver Power Amplifier 
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BY NORM STERNBERG,* W2JUP 

i. seems to me that the last time I glanced 
at the table of allocations and considered the 
various modes of operation permitted to the 
US amateur fraternity, there was a large 
bunch of the ham bands that were authorized 
for both phase and frequency modulated 
voice operation. But lately, everything I hear 
and much of what I read would lead the un- 
suspecting operator to believe that f.m./p.m. 
is all summed up in the magic label “Two 
Meter FM.” To this I say a hearty “balder- 
dash!” What is this mystic charisma associa- 
ted with “Two Meter FM?” How does it 
happen that so many of the newcomers to our 

order leap up from the Novice ranks to the 
General class, and plunge themselves into the 
swirling bubbling world of the two meter 
repeater? Is it Convenience? Is it Practicality? 
Is it the Instant Rice Box? Is it the flexibility 
of the BankAmericard? Is it Ham Radio? 

Seems to me that the last time I thought 
about the philosophy of amateur radio, there 
was more to it than “plug it into the cigarette 
lighter, hang an antenna on it... and lo! and 
behold! Instant Yak! There was more to it 
than “How am I making the machine?” 

Review the facts with me, if you will... 
Unless the Feds have changed the rules again 
in the last few days, f.m./p.m. voice techni- 
ques are permitted on 80, 40, 20, 15, 10, 6, 2 
and on up unto the vertitable laser areas. 
True, on the so-called “D.C. Bands,” that is, 

below 29.0 Megs,! the law requires that we 
use what was formerly known as “narrow- 
band f.m.,” occupying no more spectrum 
space than a standard a.m. signal, (whatever 

*2 Regal Lane, Levittown, NY 11756 

1Clever cop-out avoids use of detested “Hertz” 
type expressions. 



- The Ultimate F.M. Transceiver 
Here it is, the FMer’s dream, a fully synthesized transceiver that'll cover the entire two 

meter band, PLUS a built-in scanning receiver that'll locate any repeater frequency in 

} your area that’s in use. 

| And get a load of these other features that make the ‘“‘Dream Machine’ the ultimate rig: 

| @ Operates on FM, AM or Modulated CW 

@ Built-in DC and AC power supplies 

x) Frequency Range of 143.5 to 148.5 MHz in 5 KHz increments 

@ Autoscan in 5 KHz steps across entire band, with adjustable speed and frequency limits. 

@ Synthesizer flexibility that offers choice of 600 KHz up or down, 1 Meg up or down, simplex, 

frequency split, or any nonstandard split (programmable) all from a single function switch. 

| @ Receiver Sensitivity of 0.35 Mv for 12 db SINAD on FM 
. @ Dual power output of 20 watts or 5 watts across entire band 

@ Adjacent channel rejection (30 KHz) 100 db minimum 

| @ Image spurious and intermodulation (E1A) 80 dk minimum 

| @ 10 pole, 13 KHz crystal filter 

| @ Receiver Superhet, single conversion 

| @ Frequency stability of 0.0005% 
| @ Built-in tone burst and PL encoders and decoders 

| @ Built-in touch tone pad 

| @ Full LED Digital readout 

| @ Built-in S Meter also serves as VSWR bridge, power output meter, battery indicator, deviation 

indicator and discriminator meter. 

: @ Audio output 4 watts @ 10% THD 

: @ Speaker built-in to left side of cabinet for maximum mobile reception 

@ Headphone jack for noise-free mobile operation 

@ Independent selectable priority channel 

@ Built-in Auto CQ 

@ Temperature range from —20° to 170° Fahrenheit 

@ Size: 4’ Hx 8’ Wx 10’ D Weight: 10 pounds 

One million channels (1000 Rec. x 1000 Trans.) 

The EBC-144 “DREAM MACHINE" 

$995.00 
A $100 deposit will insure 
early delivery and guarantee 

price 

AMATE UR PRO DUCTS DEV ISLON, 

emergency 13K River Street 

New Rochelle, N.Y. 10801 

aACONn COFP. (914) 235-9400 
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that means). So what else is new? I will lay 
it on you this way—it appears to me that we 
(me included) are being a little bit narrow- 
minded, as well as narrow-banded! 

(Small pause here whilst I put Shostako- 

vitch on the Boom-box!) I’m sure lots of you 
more ancient types (me included) can re- 
member a character on the old Milton Berle 
TV shows, a clever cat named Sid Stone, who 

used to do the “pitchman” bit as part of the 
Sponsor’s Message”. Well, Sid used to roll up 
his somewhat soiled sleeves and each week 
say, “Tell ya what I’m gonna do!” And then 
into the Message. ... 

“Tell ya what I’m gonna do’... each 
month upon these pages, I’m gonna talk 
about f.m, Let me put that another way. We 
are gonna write about what I would like to 
call “angle modulation systems.” That will 
take care of all the purists and give us the 
widest latitude. We might even include sort 
ofamenu.... 

F.m. and p.m.... what do they really 
do? 
Audio and f.m....the most misunder- 
stood parts! 
Repeaters... whither goest the FCC? 
Operating techniques . .. why sound like 
a jerk? 
Power output... what does that “lin- 
ear’ really buy you? 
Antennas for f.m....6.2 db over a wet 

noodle? 

Forgotten bands...use ’em or risk 
losin’ em! 

We might even get around to reviewing some 
of the newer gear as it plods down the road 
to eventual retirement in the junk box. 

Let me hasten to lay upon you some of the 
things that we will not do! This will not be a 
repeater directory, simply because there are 
other guys doing that service already. This 
will not be a gossip column about what re- 
peaters are conflicting with what. Let the 
other guys handle that area also. The empha- 
sis will be on f.m./p.m. as it applies widely, 
and to everyone, not just the guy with the 
degree in EE. Why? Simply because there is 
so much in f.m. that there really can be some- 
thing for everyone. And, on occasion, I might 

even run the risk of stepping on some toes 
and incurring someone’s wrath by daring to 
voice an editorial opinion on events in ama- 

J run a couple of Broadcast stations. These two 
words are part of my religion and must be in 
capital letters. 
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teur radio of concern to the f.m. operator. 
In, short, during these next months, I will 

write words and express ideas that I honestly 
believe to be of interest to the f.m.er. As a 
matter of fact, if you should have some favor- 
ite question or secret doubt hidden away in 
your soul, get out your quill and inkpot, drop 
me a line, and between snorts of Old Tennis- 

shoe, I shall mull over your problems. 

Audio 

Let’s look at audio for a bit. Why?, you 
ask! Well, brother, face the ultimate fact that 

in the end analysis, all you are really trying 
to do with your f.m. gear is simply move 
your audio from point A to point B. It would 
appear logical that when you are gonna 
handle the product, you should know what it 
is that you’re trying to move. 

For too many years a zillion guys like me 
have earned their keep trying to run radio 
systems wherein the Feds required that we 
go out “flat” to umpteen kilohertz. Well, in 
Entertainment Radio, that is the name of the 
game. We gotta give them a nice clean pipe 
to slosh the Progressive Rock through... 
nicely smooth within 2 db from 30 to 15,000 

hertz, the nominal range of human hearing. 
Now, that’s swell for Shostakovitch and the 
Stones. But in our case of amateur radio, 

what we want more than anything else is 
Communication efficiency ... the maximum 
intelligence in the minimum bandwidth! Even 
in the Apollo spacecraft systems (a.m., f.m. 
and p.m.), the voice channels are sharply re- 
stricted to the range 300 to 3000 Hertz. Why? 
Because of the nature and characteristics of 
the human voice. 

More than forty years ago, Bell Labora- 
tories (all hail and face East) demonstrated 
quite accurately that for the most efficient 
transmission of the human voice, the power 
content below 300 Hertz was almost totally 
wasted. And take their word for it...most 
of the energy contained in human male 
speech is in the lower frequencies, the A-E-I- 
O-U vowel sounds are rich in pure power. 
But, damn it all, they alone contribute little 
to intelligibility. Most of the sounds that are 
required for articulation and identification of 
phonetic concepts are found in the middle | 
high frequency area, say, around 1500 to 
4000 Hertz. Just think for a short minute 
about the phonetic abbreviations that the 
communications industry found so necessary 
around the time of the Second World War. 



ANATOMY OF A GREAT 
2-METER RADIO 

sr-c 826MA Rear panel test jacks for complete 
: Tx and Rx metering and discriminator 

output for crystal netting; Input for 
external tone burst and Touchtone®; 
Provision for external speaker. 

Conservative 10 Watt transmitter 
with an effective IDC circuit to main- 
tain narrow band deviation (=5KHz) 
for today’s repeaters; Automatic 
current Control and final protection 
against high VSWR. 

Provision for front panel select- 
able ‘Private Channel’ tone coded 
squelch (CTCSS) on both receive and 
transmit. 

Triple tuned receiver ‘Helical 
Resonators” for maximum intermod- 
ulation interference rejection. 

Built-in speaker. 
gw. _ The heart of a quality radio—a 

rs) ree comme;icial grade receiver featuring 
e : | Front-end MOS-FETS and a highly 

selective 9 section ceramic 1.F. filter 

—necessary for today’s active 2 
Meter band; Reserve audio for noisy 

environments. 
Individual ‘‘Netting’’ capacitors on 

both Tx and Rx crystals; 12 channel 
provision with popular channels 

_ | 94/94, 34/94, 16/76 and 52/52 
= — — ~*~ included; Easy access to crystal deck 

through ‘“‘snap-open”’ trap door. 

Touchtone®— trademark of A.T.&T. Co. 

ASTROPOINT = TOTAL PERFORMANCE 

STANDARD’s “‘ASTROPOINT” system PC boards used throughout, backed by 
gives the no compromise performance our 6 month warranty. INSIST ON 
for the active amateur, unlike the claims TOTAL PERFORMANCE —INSIST ON 
made by the ‘‘cheapies.’’ Don’t be STANDARD. 
misled by gimmicks or gadgets—it's The 826MA comes complete with 
what's inside that counts. Reliable, microphone, mounting brackets, 4 
solid state circuitry and Glass-Epoxy channels and line filter. 

For detailed information on the 826MA, the complete Standard line 

and the name of your nearest dealer write: 

213/835-3134 @ 639 North Marine Avenue, Wilmington, California 90744 
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DYCOMM 
NOW HAS 2 KITS 

For your portable or low power rig 

e 5 watt — 3.5 watt input 

@ 30-40 watt output 

@ Model Super E 

Introductory price only $49.95 

Back by Popular Demand 
A LIMITED QUANTITY 

$99.95 OF THE 80 WATT D KIT 

SPECIAL OFFER 

ENCLOSE your address label 
from this CQ and receive either 

KIT for $1.95 less than the 

above price. 

Send check or MO to— 

| DYCOMM 
948 Ave. E., P. 0. Box 10116 

Riviera Beach, Florida 33404 

(305-844-1323) 
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Why do we have trouble distinguishing be- 
tween the letters S and F? Between T and V? 
Because the basic identity difference is in the 
high frequency sounds... the sibillants and 
fricatives?. If you chop the system’s perform- 
ance so that the hissing sounds of S are not 
passed sufficiently, then it becomes nearly 
impossible to tell an S from an F. But, you 
can cut it at 3000 Hertz, economize power 
and bandwidth and still get the message 
through. The average Telco landline doesn’t 
go above 2600 Hertz, and you rarely find 
yourself using phonetics when smooching 

_ with the girlfriend on the phone. Yes, friends, 
the days of the “broadcast quality” ham rig 

. are but a memory... you can’t justify the 
waste of power and spectrum space. As long 
as the passband from 300 to 3000 Hertz is 
relatively uniform then the human voice will 
be neatly fit through the pipe, nicely recog- 
nizable and sometimes even good to listen 

upon. But, what will happen if the passband 
is not uniform within our prescribed limits? 
Suppose for the moment that we reduce or 
attenuate the lower part of the passband, say 
from 1000 Hertz.down. What happens? No- 

thing, in terms of intelligibility... but the 
result does take on an unpleasant, strident 

character which is simply not nice to listen to. 
Now, let’s be honest! Strident sound is not 

illegal .. . but it does show a certain lack of 
what I like to call “concern with what we 
sound like.” I, for one, don’t like to listen to 
a net or a ragchew when the other guy sounds 

thin and tinny, which, believe it or not, are 
the professionally accepted terms describing 
audio which is signficantly poor in the lower 
frequency energies. 

Suppose now that we leave the lower fre- 
quencies alone and kinda dump the high 
end down. Now, we may well find that we 
can’t tell an S from an F, or a P from a T, 

or a B from a V! The general sound will be 
dull, not crisp, and more difficult to under- 

stand. Still not illegal, but who the hell wants 
to have to keep asking ‘““Whad he say, Wha?” 
Once again, a less-than-professional ap- 
proach to a relatively simple task .. . that of 
transmitting intelligence in an efficient man- 
ner. Audio that is tubby and dull is not the 
nicest thing in the art to listen to. 

The facts are these... for efficient trans- 

mission of the human voice, the passband 
from 300 to. 3000 Hertz should be uniform 

3O0ld vaudeville team used to play the Keith 
circuit. 



Wilson Electronics Presents The Finest 2 Meter Hand Held 

With the Hottest Rx Front End on The Market. 

2 METER FM TRANSCEIVER MODEL 1402SM 

BRGCOU ENGCYa eran anette ecm 140 - 150 MHZ 

(2 MHZ SPREAD) 

NUMBER OF CHANNELS. 2220... 6 

Supplied with 146.94 Simplex 

146.34/94 - 146.16/76 

Bib eOu tplitas sie tanner 2 Watts minimum 

SETISELINA Lecanto Pee sO better than 0.3 

MV/20 DB QOS. 

FAUCIC CUTDU Cree. a istint concent cies 500 mv 

LZ WERE) Sle, lary aa erent! hors Monitors battery voltage 

on Tx, S meter on Rx 

VVOIGINGR or ett etn, eee ete ee 1 Ib. 4 ounces 

without 

battieres 

CUIFECUTOLD arm tentctce wae tote eee 15 MA Rx 

410 MA Tx 
OIZOs Re Ga ex ate 1) Op ow LO 4 

Includes Adjustable Whip Ant ume 

iy Ne 
MODEL # ACCESSORIES Net Price 

1410A 12 Watt Power Amplifier 

Also Includes Steel Case 

For 1402SM - Charges 1402 SM 

When Pluged into Cigarette 

& Lighter 99.00 

PCELEEATHER: CASEY nae... 12.00 

14BC BATTERY CHARGER ...29.95 

SM1 SPEAKER MIKE .............. 24.00 

WRITE FOR COMPLETE SPEC SHEETS. 

SEE YOUR NEAREST DEALER FOR 

THE FINEST AMATEUR HAND 

HELD ON THE MARKET 

DEALER INQUIRIES INVITED 

COMMERCIAL VERSION AVAILABLE 1410A * 

Wilson Electronics 
P.O. Box 794 Henderson, Nevada 89015 

Telephone (702) 451-5791 451-6650 
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within plus or minus six db, which acousti- 
cally represents the half-power points. Not 
hard to achieve at all. Us poor slobs in the 
fm. broadcast racket have to prove the 
entire system, from microphone input to 
transmitter output flat from 30 to 15000 
Hertz within plus or minus two db. That, 
sometimes ain’t all that easy. And the Feds 
require that we plot the curves, too! 

What about distortion? Well, first off, let’s 
see what distortion really is... the whiz kids 
of the engineering world tell us that distor- 
tion is simply the alteration of the waveform 
of the original signal. Sometimes it is acci- 
dental—sometimes it is deliberate. I can 
think of the fuzz-box used by the Rock group 
guitar bangers, for example. All it does is 
make square waves out of the original sine 
waves produced by the strings. I also recall 
that in the Apollo spacecraft v.h.f. systems 
which were a.m. radios as a matter of fact, 

we use what is seriously referred to as “infi- 
nitely clipped speech”—simply dumping the 
audio into a horrendous set of clipper-limi- 
ters and once again making square waves 
out of sine waves...but in both of these 
examples, the distortion introduced in the 

result is done by design and not by accident. 
In the case of the fuzz-box, the cat playing 
the guitar wants a particular effect, that pro- 
duced by a very high percentage of distortion. 
In the case of the Apollo radios, the need is 
to guarantee the maintenance of very high 
average modulation levels to cut through 
unusually severe conditions. Both cases have 
their merits. 

But in f.m. for the amateur radio enthu- 
siast, distortion is not justifiable... it is 
almost always the product of bad design mar- 
ried to improper operation of the equipment, 
or failure of the equipment. We can start to 
look for distortion right at the source... the 
human voice! Some guys just happen to have 
voices that are distorted! This distortion usu- 
ally is the result of a highly asymmetrical 
waveform produced in the throat. To be 
truthful, I love to have guys working at the 
broadcast station as announcers who have 
this rather strange type of voice, because 
when they work on a.m. particularly, their 
voices produce amplitude modulation which 
is highly unsymmetrical and result in a glor- 
iously high amount of positive modulation— 
much higher than the negative modulation. 
This really helps give the station’s signal more 
“punch” in the boondocks, and the Feds 
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permit us to go up to 125% modulation on 
positive peaks! 

Microphones are sometimes guilty of in- 
troducing distortion, especially carbon button 
types, when the button gets old and the car- 
bon granules become “packed” together and 
lose their original agility and freedom to 
vibrate. The cure is frequently as simple as 
a good sharp rap on the table or a bang on 
the steering column. When all else fails, 
check the d.c. bias on the carbon button. 
Sometimes the button’s resistance changes 
and the bias voltage is no longer correct. The 
two most frequent causes of distortion in f.m. 
operation are excessive modulation or devia- 
tion of the carrier frequency for the particu- 
lar receiver in use, or operation not centered 
about the center frequency of the demodu- 
lator of the receiver in use. Let me briefly 
Cx plaints a 

Take heed, all ye, of Sternberg’s First 
Hypothesis of Angle Modulation... .“There 
is no such thing as overmodulation in the 
system!” This is true, because the point of 
100% modulation in any of these systems, 
from the viewpoint of the transmitter, has 
nothing to do with the transmitter! It is 
strictly a function of the passband or width 
of the i.f. amplifiers in the receiving setup. If 
you swing the transmitted carrier beyond the 
capability of the i.f. passband, then the result 
is the clipping of those modulation excursions 
that go outside the passband, and the result 
is our old friends, the square waves with the 

distortion inherent in them. The magic words 
are ““Modulation Index,” which we can get 
to another time. 

Off-frequency operation will produce asym- 
metrical distortion of the post-detected 
audio because the signal coming down the 
i.f. slot is not properly centered around the 
center frequency of the detector, and the 
carrier swings end up off the linear portions 
eof the so-called “S-curves” of the usual types 
of f.m. p.m. detectors. And, that brings us 
to Sternberg’s Second Hypothesis of Angle 
etc., etc.—“‘Any time you get into a non- 
linear bag, you gotta get worms.” In the usual 
types of detectors such as the Foster-Seeley, 
the Ratio Detector, the Travis, and others, 
off-frequency operation of the incoming sig- 
nal frequently produces asymmetrical clip- 
ping of the audio and the further off the 
center frequency the input signal goes, the 
worse the distortion becomes. One of the few 

[Continued on page 91] 



Simple, 
Regulated, 12 Volt 

Super- 

Supply 
BY ALEX M. CLARKE,* K4JYM 

5 Bn problem of trying to get a 12 volt 
d. c. power supply sufficiently stiff to keep 
the chirp out of our QRP! rig led to the pur- 
chase and construction of several small power 
supplies.2 Simple LC or Pi type filters just 
won't do the job in the 12 volt range, and 
direct zener regulation isn’t practical. The 
zener-pass transistor combination, similar to 
the Heath supply for the HW-7, should have 
worked, but caused hum in the receiver, as 

well as allowed some buzz and chirp in the 
transmitted signal. 

About a year ago, Fairchild introduced the 
uA 7800 series of voltage regulators, which 
are rated at one ampere output current, in 
discrete voltages from 5 to 24 volts. These 
gadgets are thermally protected, short circuit 
proof, and contain 17 transistors, all in a 
convenient-to-heat-sink TO-220 or TO-3 
package. 

The ad looked so good that we wangled 
a freebee and wrote off for the poop sheet? 

*7707 Hollins Road, Richmond, Virginia 23229 

1Clarke and Strickland, “Quick and Easy QRP,” 
CQ, Jan. 1972, p. 38. 
2Radio Amateurs’ Handbook, ARRL, 1972, p. 
£19. 

3uA 7800 Series Three Terminal Positive Voltage 
Regulators,” Fairchild Semiconductor, 313 Fair- 
child Dr., Mountain View, CA. 

(so did Irv Math—see his column in CQ, 

April 1973). The little supply we ended up 
with worked so well, we had to let the rest 

of the QRP (okay, f.m.’ers, too) gang in on it. 
The schematic for the whole thing is shown 

in fig. 1, but just a word or two about the 
necessary parts. 

You can use 24 volts in a full wave supply, 
and reduce the size of Cf, but don’t, it 
causes the 7812 to dissipate too much heat, 
and the thermal protection circuit will either 
shut you down or limit the current you can 
draw. Further, the working voltage of the 
capacitors you use should be 1.4 times the 
r.m.s. voltage rating of the transformer. 25 
volt capacitors are cheaper than 50 volt ones. 

Although we calculated that 1500 mf 
would be sufficient in a filter to deliver 0.5 
amperes, 2000 mf turned out to be neces- 
sary in our case. The current output (with 
no ripple) is proportional to the filter capa- 
citor, so 1 ampere out would require 4000 
mf, etc. 

The voltage can be varied upwards about 
0.6 v. per diode by putting silicon diodes 
from lead 3 to ground. This creates a minor 
heat sink problem, but we got around that 
by using a piece of mica sheet, 4% inch 
square, between the regulator and ground 

and a nylon screw, bolting the 7812 by its 

Fairchild 

wA7812 

Output (2) 

Common (3) 

ee input 1) 

+13v. Fig. 1—Circuit of the simple 

regulated syper-regulated 12 volt power 
Co supply using a Fairchild wA- 

ja 7812 regulator chip. CR; and 
“f CR. are 3 a. 50 piv diodes; 

D, and D, are silicon diodes | 

with a forward voltage drop | 
of 0.6 v. each. 
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TO-220 tab to the chassis.* An “experiment” 
with a 24 volt transformer made the chassis 
in the neighborhood of the regulator heat up 
some, demonstrating the need for a proper 
heat sink. Mica washers used to mount TO-3 
power transistors are readily available, and 

could be used for mounting the regulator. Be 

sure to use an insulating thermal joint com- 
pound between the regulator tab and the 

mica, and the mica and the chassis. 

Our unit was built inside a 2” x 4” X 6” 
aluminum chassis. Three RCA phono jacks 
were provided for the output, as well as a set 
of binding posts. 

All of the parts, except the regulator and 
nylon screw are available at local parts dis- 

4The Motorola equivalent, MC7812, comes pack- 
aged with the proper mounting hardware. ~ 

BY ALBERT KAHN 

Pete was one of those hams who never had 

much to say. At club meetings, he just went 

along, never got into any discussion. On the 

air, his conversation was confined to weather, 

rig and antenna. 

DX and cw were Pete’s life for years. 

Mention a new country though, and he would 

light up like Times Square on New Years Eve. 

The big surprise to all of us was when 

Pete went on ssb and put up a 75 meter 

dipole. A new way of life, new friends, a 
whole new world. “Just going to see what 

it is like,’ he told the gang at the radio store. 

“It got sorta lonesome just sitting and listen- 

ing for a new one.”’ 

Pete got on ssb with a nice signal. First 

thing he did was call CQ. 
‘‘Hey,’’ a voice came back, “This frequen- 

cy is. in.use, ‘please move.. Pete moved: 

~“COeaPetercalledagain. -CO-75.7 
Another voice answered, ““You are on 

the Union League Net. Either get off or 

join the group.” 
‘How do I join?,’’ Pete inquired. 
“We can take your application,” said the 

*Old Cartertown Road, Gatlinburg, TN 37738 
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CQ- 

tributors (or Radio Shack). The regulator. 
can be ordered from Circuit Specialists, who 
advertise in the ham magazines (and really 
seem to be interested in the onezy-twozy 
orders). 

Performance of our unit is really extra- 
ordinary. Using a Tektronix 545 scope with 
a type 1A1 plug-in, we found less than 10 
millivolts ripple at 0.5 a. load, and checking 
with a H-P 34702A Digital Multimeter, the 
no load to 0.5 a. load voltage change was 
less than 10 millivolts. 

The particular 7812 we used regulated at 
11.9 volts, so we put two diodes from the -~ 

common lead to ground to bring the voltage 
up to about 13 volts. 

Just the thing for a “base station” supply 
for that QRP rig, or a natural for a 10 watt 
f.m. transceiver. = 

* K4FW (ex-W8DUS) 

voice, “although our membership limit has 

been reached, we might put you on the wait- 

ing list.” 

Pete persisted, “How do I join?” 

“Write to Box 349, Elvira, Nebraska, and 
request an application. Have it signed by 

three members who will propose you tothe 

membership committee. You will be investi- 

gated for moral character and family back- 

ground. Be sure to fill in the part about your 

education and social clubs that you belong 

to. If the membership committee acts favor- 

ably, your name will be submitted to the Net 

membership. In the meantime, stay off this 

frequency.” 
“Thank you,” said Pete, and threw his 

notes in the waste basket. 
There must be some way to get on phone, 

thought Pete. Other hams have QSOs. Per- 

haps I could join someone. He lined up a 

QSO. 
“Break, break,” said Pete. ““Some joker 

is breaking,’ one ham said to the other. 

““QRM is pretty bad, I should QRT anyway.”’ 

Last time I heard Pete, he was back on cw 

calling CQ Asia on a dead band. He sounded 

happy. a 



i AtoZ 
DURWARD J. TUCKER, W5VU 

Drawn partly from the pages of CQ, and partly from - 
previously unpublished material, this new RTTY clas- 
sic has been produced to fill the void in RTTY knowl- 
edge among amateurs and professionals alike. 

Written to round out the amateurs’ RTTY bookshelf 
which up to now has relied solely on another CQ 
classic: ‘‘The New RTTY Handbook,” the combina- 
tion of the two is unbeatable. To properly describe 
the scope of this volume would demand a volume in 
itself, but the chapter headings below tell the story: 

Chapter 1—RTTY Basics. Chapter 2—The Teletypewriter. Chapter 
3—Teletype and Radio Reception. Chapter 4—Converter (Terminal 
Unit) Basics. Chapter 5—Polar Relays and Distortion. Chapter 6— 
Special RTTY Circuits. Chapter 7—Test Sets. Chapter 8—Machine 
Adjustments. Chapter 9—Tape Printers. Chapter 10—Kleinschmidt 
Machines, Tape Readers, Teletype Models 28 and 32. Chapter 11— 
Codes, Data Processing & Advanced Machines. Chapter 12—Distor- 
tion Producing Test Sets. Chapter 13—Regenerative Repeaters and 
Frequency Shift Monitors. Chapter 14—Terminal Units. Chapter 15 
—The RTTY Station. Chapter 16—FCC Rules, Operating Procedures. 

This 224 page volume is finely printed on photographs. Detailed and complete index 

high quality paper with rugged card-stock of U.S. Government Technical Manuals 

S cover for years of regular hard use. Hun- relating to RTTY; Glossary of RTTY Terms; 

dreds of line illustrations and call-out type and a 258 entry Index. 

Your techuceal library wou't be complete until 

tacludes a copy of RITY : AtoZ 

ae Publishing Corp., 14 Vanderventer Ave., Port Washington, L. |., N. Y. 11050 | 

| RTTY : AtoZ : : ° FA. TO GZ duRWARD LTUCKER,W5VU $5.00 each, Postpaid | 
| IBIAS. aut BEN bs SS NG ie i se ll Calle an mee ares aes : 

| CEMSIEY® covbisc ines de as nas nits Ronny Re CO ERIS OTD BO GSE aE CRS E I ESrEEI oe ete UIE nein eon CRU MO ce arm es eiceore csor nice Enclosed is $ 
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MATH’S 
NOTES 

BY IRWIN MATH,* WA2NDM 

WW. have been asked on several occasions 
to present some practical information on 
timing systems for automatic identifiers or 
for other sequence control applications. The 
topic for this month, as a result, will be 
simple, time delay circuitry utilizing uni- 
junction transistors and IC’s that can be 
duplicated by almost anyone with reasonable 
technical ability. Hopefully, the circuitry 
presented here can be modified to meet spec- 
ific need or serve as a starting point for more 
elaborate requirements. 

Figure 1 is a schematic of a very simple 
time delay circuit. When switch Si is closed, 
capacitor Ci begins charging through the 1 
megohm potentionmeter. Eventually the cap- 
acitor charges to the firing point of the uni- 
junction transistor causing it to conduct. This 
forces Ci to discharge as shown, which trig- 
gers the SCR into conduction pulling in the 
relay. Contacts on the relay are used to con- 
trol the external timed circuit. To reset this 
circuit, it is necessary to simply open $1. 

Now, if Si were a carrier operated relay 
(energized when a repeater’s transmitter 
were energized), the auxiliary contacts of the 
“timed” relay could be used to shut-off the 
transmitter after a pre-set period of time. 

The circuit shown in fig. 1 is only good for 

*5 Melville Lane, Great Neck, N.Y. 10023. 

oO ~e—s> +20-24v.# 

C, |+ | Discharge 

DAE path 

Fig. 1—Simple time-delay relay. The time delay 
is roughly 1-2 seconds for every 10K of resistance 

in the charging path. 
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MPF 103 

(Motorola) 

Fig. 2—Long duration timer. See text for details. 

time durations of up to approximately 1.5 
minutes. If longer intervals are desired we 
have to modify the circuit slightly. Figure 2 
shows a simple modification that will allow 
time delays of up to 10 minutes to be ach- 
ieved. In this case, a junction FET transistor 
has been added to the charging current of Ci 
transistor causes the charging current of Ci 
to be constant regardless of the degree of 
charge on the capacitor, therefore resulting 
in a longer charging time and longer time 
delay. 

Figure 3 is a unique circuit which should 
solve many more complex timing problems. 
The two 2N4123 transistors, Q1 and Q2, form 

a conventional flip-flop while the unijunction 
transistor, Q3, is connected as a time delay 
circuit. Operation of this circuit is as follows: 
When power is applied, one of the flip-flop 

transistors conducts placing its collector at 
zero (or near zero) potential. This of course 
causes the other collector to rise to B+ and 
the unijunction timing capacitor, C1, begins 

charging through one of the potentiometers 
and its respective diode. When the capacitor 
reaches the firing voltage, the unijunction 
conducts and its output pulse triggers the flip- 
flop changing its state. The sequence of events 
now repeats but this time Ci charges through 
the other potentiometer-diode circuit. 

By proper selection of the value of Ci and 
the value of the two potentiometers several 
interesting circuits can be made from this 
basic combination as follows: 

1. With the circuit exactly as shown, it be- 

comes a square wave generator with one po- 
tentiometer controlling the time duration of 
each half cycle of the square wave (see wave- 
form #1). 

2. With one potentiometer replaced by a 
fixed resistor, the circuit becomes a pulse gen- 
erator with the other potentiometer control- 

[Continued on page 91] 
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Starting pulse 
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Waveforms (T indicates variable time) 

Fig. 3—Versatile timing circuit discussed in the text. 

Value of R 

Close 

to reset 

Capacitance, mf 3 

Capacitance, mf saa 
T1 = Rac 

T2 = .BReC 

Free running frequency T3 = .8(Ra+Re)C 

Fig. 5—Free-running hookup of the NE 555V. 

April, 1974 @ CQ e 65 



NOVICE 
SHACK 

BY HERBERT S. BRIER, *W9EGQ 

a te standard RST (Readability, Strength, 
Tone) method of giving amateur signal reports 
illustrated in Table 1 was introduced about 40 

years ago. Although some of its definitions show 

their age, it is still an excellent system, and avoid- 

ing a few common mistakes in using it increases 

its usefulness. For example, a readability of R3 
or better is defined to mean 100-per cent read- 
able. The practice of some operators to interpret 
the “R” report as a percentage scale is confusing 

to everyone. 

The Federal Communications Commission 
amateur regulations specify that all amateur sig- 
nals on frequencies below 144 mHz should be 

as Steady and pure as the state of the art permits 
—T9X, in fact. It is highly doubtful, however, 

that any FCC monitoring station would issue an 
official discrepancy report to any amateur simply 

because his signal contained a slight trace of 

power-supply ripple. The majority of U.S. ama- 
teur signals easily meet the FCC quality require- 
ments; nevertheless, it is risky to assume that 
your signal is above reproach, because you get 
T9 tone reports consistently. Too many opera- 
tors give such reports to every station they work 
without regard to their actual signal quality. This 

habit is often painfully obvious on the DX bands, 
where the occasional foreign station with a signal 

*385 Johnson St., Gary, Indiana 46402 

Steve Momot, K3HBP, Wilmington, Delaware, is 

the first Delaware contact for almost every station 
he works. More about him in the text. 
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that sounds like a pig pen at feeding time still 
gets T9 reports! Such inaccurate tone reports do 
no one a favor. Rough signals occupy more than 
their share of frequencies, and giving them better 
quality reports than they deserve may result in 
their owners receiving a violation notice from 
thexkee, 

Signal Strengths And S-Meter Readings 
The following story, true except for the name, 

dramatizes what is wrong with many signal re- 

ports issued today. Rob complained that his new 
s.s.b./c.w. transceiver lacked sensitivity on “re- 
ceive” as shown by the low S-meter readings it 
gave. After tuning it through the 80 through 15 

meter bands with a multiband receiving antenna 
and observing that most incoming signals read 

between S6 and S9 on the meter with a good 

number of stronger signals pushing the meter 

past the S9 mark while a number of weak but 
readable signals hovered below SS, I consulted 

the instruction manual. It stated that the S meter 
was adjusted to read S9 for a 50-microvolt signal 

at the transceiver input terminal. A rough check 
on 40 meters with the equipment available indi- 
cated that, if anything, the meter was a shade 
more generous than that. But Rob was not 

satisfied. 
Swinging an accusing finger between the loud- 

speaker and the S meter, he demanded. “How 

could I give the owner of that signal an S8 re- 
port? Why, it would be 40 over 9 on my old re- 

ceiver.” After a discussion of “honest” S meters 
versus “friend-making” S meters, we cranked its 
sensitivity control up until the meter read 30 db 

over 9 on signals that formerly read S9, and Rob 

went away happy. 
When the RST reporting system was set up, 

the strength reports were strictly by ear. An S1 
signal was the weakest one that the operator 

could hear in his headphones; and an S2 signal 

was just perceptibly louder; and: so on, up to 
“extremely strong” S9 signals. Many tests have 

shown that the minimum volume change that 

can be positively noticed by the human ear re- 
quires a 2:1 change in signal amplitude, which 
represents a 4:1 change in signal power. Thus, 
the difference between an S1 signal and an S9 
signal represents a power change of over 65,000 

to 1! In the absence of noise, a modern com- 

munications receiver can deliver a readable c.w. 
output signal with an input signal of less than 

0.1 microvolts. An 0.25 to 0.4-microvolt s.s.b. 

signal would be readable under the same condi- 

tions. If an S1 signal has a strength of 0.1 uV., 
an S9 signal should have an amplitude of 26 
uV; and if the SI signal has an amplitude of 
0.25 uV.,.the S9 signal should have an amplitude 

of 100 uV. Obviously, the original calibration of 
Rob’s S meter was reasonably consistent with 
the RST strength table. The real question is 
whether a 50-yV signal is really an “extremely- 
strong” signal on the amateur medium-frequency 



To antenna or 

; transmission line 
Coaxial 
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“ef SWR Eaai=E- 
Fig. I1—A 21-28 mHz antenna coupler for a 
square dipole (December, 1973, column) or other 
antennas. Adjust position of taps on coil Ly and 

the capacitor C, for lowest s.w.r. indication on the 
bridge. For use with single-wire or coaxial-fed 
antennas; ground the rotor, the capacitor (and 

the coax braid) and tap the antenna or center 
conductor on coil L,. 

C,—50-100 pf variable. 
L;—6t. #12 or 14,242” d., 1” I. 
Lo—2t. #16, 22” d., at center of L,. 

From 

transmitter 

bands, when under normal conditions, so many 

signals are stronger than that. What do you 

think? 
Actually, it is in the area above S9 on the S- 

meter scale that things get a little ridiculous. Up 
to the S9 mark, each calibration mark represents 
a power change of 4:1. Above S9, however, each 

division represents a 10-dB power increment, 
usually up to 60 db above S9. A power change 
in dB (decibels) is equal to 10 times the loga- 

rithm of the power ratio and is easily computed 
or looked up in a dB table. But for our purposes, 
it is only necessary to know that 10 dB represents 

a 10:1 power change, and 6 dB represents a 4:1 

power change. Consequently, a 10 dB over S9 

signal is 10 times as strong as an “extremely 

strong” signal, a 20 dB over S9 signal is 100 

times as strong, and a 60 dB over S9 signal is a 
million times as strong as our mythical ex- 
tremely-strong signal. Every amateur a million- 

aire! 
In spite of its inaccuracies, the S meter can be 

a useful tool. If an antenna or transmitter adjust- 

ment produces a change on the S meter of the 
cooperating station, the adjustment has undoubt- 

edly affected your signal. But, only if you know 
the particular S meter and the operator reading 

it, can you tell how much the effect really is. 
Also, while a single S-meter report does not 
mean a great deal, keeping a record of the re- 

ports over a period of time can give you a 

reasonable picture of the radiation pattern of 

your antenna. 

Incidentally, the inflated signal-strength reports 

that many amateurs give may help some ama- 

teurs who are puzzled over their difficulties in 
making as many contacts as they think they 

should in view of the good reports they get when 
they do make a contact. Unless there is some un- 

suspected defect in their operating procedures, 

the chances are good that their good reports are 

based more on imagination than on fact. 
To put the above discussion in focus and to 

give you a true indication of the value of trans- 

RST Signal Reporting System 
Readability 

R1—Unreadable 
R2—RBarely readable; occasional words read- 
able 
R3—Readable with considerable difficulty 
R4—Readable with practically no difficulty 
RS5—Perfectly readable 

Strength 

S1—Faint; signals barely perceptible 
S2—Very weak signals 
S3—Weak signals 

$4—Fair signals 
S5—Fairly good signals 
S6—Good signals 

S7—Moderately strong signals 
S8—Strong signals 

S9*—Extremely signals 
S9*—Extreme signals 

Tone 

T1—Extremely rough, hissing note 
T2—Very rough a.c. note, no trace of musi- 

cality 
T3—Rough, low-pitched a.c. note; slightly 

musical 
T4—Rather rough a.c. note, moderately 

musical 

T5—Musically modulated note 
T6—Modulated note; slight trace of whistle 

T7—Near d.c. note; smooth ripple 
T8—Good d.c. note; just a trace of ripple 
T9—Purest d.c. note 

*“Some operators substitute the letter “N” for 

the “9”. When the signal have the stability 
of crystal control, the report may be followed 
by “X”, “C” indicates a keying chirp; and 
“K” indicates a keying click. Sample report: 

RST579X means your signal is perfectly read- 
able, is moderately strong, and has no trace 

of ripple or instability. 

Table I—RST signal reporting system. 

mitter power, the following comparisons may be 
helpful: If a 75-watt transmitter gets an S7 re- 

port, raising its power to legal amateur max- 
imum of 1000 watts will boost the signal to S9, 

while dropping the power to five watts—the flea- 
power “kw”—will drop the signal strength to S5. 

More on the /2-wavelength 
Square Antenna 

Gerald Jones, WN9ONEY, asks how to reduce 

the standing-wave ratio (s.w.r.) on the transmis- 
sion line feeding the ’2-wavelength square an- 

tenna described in the December, 1973, column 

when the loading coils are used. The coils in- 
crease the efficiency of the antenna appreci’ ‘vy, 

but they also increase the line mismatch from 
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NEW 
RINGO 
RANGER 
for Amateur FM 

Get extended range 

with this exciting new 

antenna. A one eighth 

wave phasing stub and 

three half waves in 

phase combine to con- 

centrate your signal at 

the horizon where it 

can do you the most 

good. 

6.3 dB Gain over 14 
wave whip 

4.5 dB Gain over 4 , 
wave dipole 

ARX-2 146-148 MHz 
$22.50 

ARX-450 435-450 MHz 
$22.50 

ARX-220 220-225 MHz 
$22.50 
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Extend your present 

AR-2 Ringo with this 

RANGER KIT. Simple in- 

stallation. 
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IN STOCK AT 

YOUR LOCAL DISTRIBUTOR 
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low to high. One solution to the problem is to 
feed the antenna via an air-insulated, parallel- 
conductor transmission line and an antenna 
coupler or ‘‘transmatch,” such as sketched in 

Fig. 1. Alternatively, the coupler may be placed 
right at the antenna, between the antenna and a 
coaxial transmission line. The latter arrange- 
ment is particularly convenient in an outdoor 
installation, in which the coupler is easily reached 
for adjustment. 

Incidently, as far as we know, the first ama- 
teur mention of ’2-wave loop antennas was by 

the late John Reinartz in OST for October, 1937. 

News and Comment 

Ed Kirchhuber, K4JK, 3958 Tanglebush Lane, 

Huntsville, Ala. 35810, encourages more ex- 

perienced amateurs to join him in working 

Novices. Doing so helps the Novices from falling 
into bad operating habits caused by only working 
other Novices. Ed spends a part of almost 
every operating day working Novices, and he has 
just earned his Novice WAS (Worked All States) 

award to prove it. As we have stated before, 
working Novices in the 50 states is a real achieve- 

ment, for any class of licensee, especially if he 
holds his transmitter power to the Novice 75- 
watt limit... . From the LERC Amateur Radio 
Club Bulletin: the club’s next 10-week Novice 

class will start June 3, and the next General- 

class course starts August 19, Pre-registration, 
the sooner the better, is required for eithcer. 
Write to LERC Tmateur Radio Club, 2814 

Empire Ave., Burbank, Calif. 91504. 
Stephen J. Momot, K3HBP, 14 Balsam Road, 

Wilmington, Delaware 19804, got his start in 

amateur radio via help received through one of 
our earlier columns and offers to return the favor 
for any of today’s newcomers. Steve’s station is 

now a Tempo-One transceiver feeding either a 
Hy-Gain-14AVQ vertical antenna or a 15-meter, 
homebrew bamboo quad. He is trying to work 
Novice WAS and needs Hawaii, WH6; Alaska, 

WL7; New Mexico; South Dakota; and Nevada. 

Ninety percent of the stations he works tell him 
he is their first Delaware contact, and he has just 
received another 1000 QSL cards to take care of 
the demand. . . . Speaking of old timers, one of 

the first to welcome the return of the NOvIcE 
SHACK to CQ was Ev Taylor, W6DOR/W7BYF, 
2921 Loyola Dr., Davis, Calif. 95616. Ev used to 
write many articles describing equipment of in- 
terest to new amateurs. These days, he spends 

most of his spare time grinding crystals for radio 
amateurs. 

Will we read your letter or see your picture in 
the next Novice Shack? Black and white pic- 
tures are preferred, but color pictures are also 
welcome. Send mail to: Herbert S. Brier, W9- 

EGQ, Novice Shack, 385 Hohnson St., Gary, 

Ind, 46402. 
73, Herb, W9EGQ 
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BY JOHN A. ATTAWAY,* K4IIF 

Parlin Wins 20 Meter S.S.B. Plaque 

Vz DX Department is pleased to announce 
that the first Single Band WAZ Award on 14 

mHz s.s.b, has been won by Robert G. “Bob” 
Parlin, W@SFU, of Minneapolis, Minnesota. 

This is only the second single band award to be 
issued in this new series, the first being on 14 
mHz c.w. by W8WZ as announced in the Janu- 
ary, 1974 issue. As it is the first on 14 mHz 

s.s.b. it win’s Bob a handsome plaque. 
The first contacts by WQSFU in his quest for 

Single Band WAZ took place on Jan. 1, 1973, 

starting date for the new awards when he worked 
K@MAS in Zone 4 and 6Y5AH in Zone 8. His 
final contact was on July 2, 1973 with KJ6DI 

in Zone 31. In Zone 23 he worked JIMAE on 

April 9, 1973, while his Zone 18 and 19 contacts 
were with UA9VB, April 9, 1973 and UWQIE, 
March 18, 1973, respectively. In tough Zone 34 

he snared ST2SA on April 3, 1973. Those early 
April days were great for the rare zones, 

Both 20 meter plaques have now been won, 

but still up for grabs are 8 other plaques destined 
for the first winners on c.w. and s.s.b. on 10, 15, 

40 and 80 meters. 

A Personal Note 
It’s said that happiness is going up the ladder, 

not down, but after 7 years as DX Editor I have 
stepped back to Assistant DX Editor and frankly 

I’m enjoying myself. Though increased responsi- 
bility on my job prevents me from spending the 

*P.O. Box 205, Winter Haven, FL 33880 

i 

Bob Parlin, W@SFU, winner of the first Single Band 
WAZ Award for 14 mHz s.s.b. 
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time necessary to do the DX Editor’s job, I am 

privileged to continue management of WAZ 
and to write an occasional column without 
these relentless monthly deadlines and it’s de- 
lightful. Jerry Hagen, WA6GLD, is now top 
man and I feel sure the DX world will give him 
the same warmhearted support it has given me. 

One day, perhaps Jerry and I will swap back 
again. Meanwhile, the many letters wishing me 
well are deeply appreciated.—John, K4IIF 

DX Hall of Fame 

After a lapse of several months, the CQ DX 
Awards Advisory Committee has been called 

on to consider further nominations to the DX 

Hall of Fame, and by a unanimous ballet have 

selected the late E. T. (Ernest) Krenkel, RTEM, 

of the Soviet Union to membership. 
Ernest Kronkel was a “legend in his own time” 

among radio amateurs of all nations, and could 

be considered the father of amateur radio in the 

U.S.S.R. First licensed in 1926, Krenkel intro- 
duced short wave radio to the arctic from station 
PGO (Polar Geographical Observatory) in 
1927. PGO’s 300 watts made regular QSO’s 

The WAZ Program 

Single Band WAZ 

20 Meter S.S.B. 

K7DVK 
SM7DBD 
SM4CAN 

TL 69 
1170 

SM6BDW 
SM7BBV 

Phone WAZ 
493 DLODY 

Complete rules for the Single Band WAZ 
program are shown on pgs. 57-58 of the De- 
cember, 1972 issue. Complete rules for regular 

WAZ may be found on pgs. 64-66 of the June, 
1970 issue. Application blanks and reprints 
of the rules for WAZ awards may be ob- 
tained by sending a self-addressed, stamped 
envelope to the Assistant DX Editor, P.O. 
Box 205, Winter Haven, FL 33880. 



with the amateurs of most countries. In 1930 he 
remained on Franz Josef Land for the entire 
winter during which he worked many countries, 
and in addition maintained regular contact with 

Admiral Byrd’s expedition to the antarctic, the 
first arctic-antarctic short wave radio contacts. 
After that winter he became very active with 
his home call EY2EQ. 

During the early °30’s Krenkel participated 

in several other exploratory operations in arctic 
waters, and in February, 1934 he was aboard the 

ill-fated Cheluskin which was crushed by ice. He 
remained aboard the stricken ship for 2 months 
to maintain radio contact with land based rescue 
stations which permitted the rescue of the entire 

crew. Krenkel was the last man to leave the 

The WPX Program 

Mixed C.W. 

420—_WB2FMK 1295—WI1OPJ 

421—EA3JK 1296—JH1PEZ 

422—I4CSP 1297—K4Y BE 

423—SP6PZB 1298—JAIJKG 

S.S.B. WPNX 

781—JRIBFT 67—WN8PFG 

782—WAI1JMP 68—WN9IIVC 

783—OZSEV 69—_WN4BPM 

7184S Y 3Z.H 

785—DJ6XG 

WPX Endorsements 

Mixed: 1000—WA6MWG, 900—W3GIJY, 
800—JA1AG, 700—W2MB, W3YHR, 650 
—KN7NHG, 500—VK4KX, W6ANB, 

450—WB2FJX, I4CSP. 
Coe 0 Leh Fo 7.00-—S P3 D01, 
WA6MWG, 650—JAILAG, 550—DJ3LR, 

500—WA2HZR, 350—JAIJKG. 

S.S.B.: 1000—I9AMU, 750—I8AA, 650— 
XE1J, WB2NYM, 600—WA2EAH, 450— 

KZAAG  WO6LLS, 400-_DJ6XGy350— 

JRIBFT, JY3ZH. 

WPNX: 150—WN4VGZ. 
VPX: 450—WDXS5FEB. 
40 Meters: WA2EAH. 

15 Meters: MAMU, XE1J, JRIBFT. 

10 Meters: XE1J. 

Africa: SM4—3434, WB2NYM. 
Asia: WB2NYM. 
Europe: OE1—101171, JH1CXQ, W7KOI. 

Oceania: WB2NYM. 

South America: WB2NYM. 

Complete rules for WPX, WPNX, and 

VPX may be found on pg. 67 of the Feb- 
ruary, 1972 issue of CQ. Application bianks 
and reprints of the rules may be obtained 
by sending a business size self-addressed 
stamped envelope to Award Manager, P.O. 
Box 1271, Covina CA 91722. 

Geoff, VS6DA, operates the DX bands plus 6 and 
2 meters from this neat layout in Hong Kong. 

Geoff is a Captain for Cathay Pacific Airways. 

(Photo via W5KZN) 

ship, and in recognition of this exploit he was 
awarded the Order of the Red Star and the 

Cheluskin’s call letters, RAEM, were awarded 
to him for his own personal call for life. 
RAEM’s major contributions to DX were in 

2 areas. First, there were the many contacts he 

made personally from Franz Josef Land and 
other rare arctic locations including his efforts as 

QSL Manager for the Soviet Arctic stations. This 
activity literally spanned several decades. Sec- 

ondly were his efforts in securing rare UA QSL’s 
for amateurs all over the world. A note to Ernest 
would usually bring results when all else had 

failed. 
Among other amateur radio accomplishments, 

Krenkel was instrumental in the establishment 

of the Central Radio Club of the U.S.S.R. and 

headed that organization until his recent death. 
During his 45 years as an active amateur he 

made more than 50,000 QSO’s with amateurs 

of all continents. He took an active part in the 

work of the IARU (International Amateur Ra- 

dio Union) and participated in IARU confer- 
ences held in Malme, Opatia and Brussells. 

De Extra 

The “Wave of the Future” in DX?—The rap- 

id increase in DX operation by satellite is of 

This is Rubens, PY2OB, who has one of the out- 

standing DX signals from Santos, Brazil—helped 
along by a six-element beam atop a high apart- 
meni building. Photo by W2LEJ on a recent visit 

to PY-land. 
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“Bite 

This photo depicts a prototype of Oscar 7. The 

Oscar 7 satellite which followed has provided 
many DX contacts for the new breed of VHF-DXers. 

(Photo via VERON VHF Bulletin) 

great interest. According to a recent article in 

Long Skip, published by the Canadian DX Asso- 
ciation, OSCAR 6 was used by 1400 amateur 

stations during its first 10 months of operation. 
About half of these were U.S. stations. At that 
time, the 40 pound spacecraft had completed 

4500 orbits and was providing contacts up to 

5000 miles with its 1 watt repeater which trans- 

mits 10 meter output from 2 meter input. Many 

regular users have reported contacts with dozens 

of countries on 3 continents. Amateurs in 64 

countries have reported using the satellite. 
In the spring of 1974 Oscar 7, with a pro- 

jected lifetime of 3 years, will be launched. This 

new spacecraft will be an international effort in 

Left to right: Tom French, KG6JBG, Tom Newberry, 

WA9YHHSJ, and Joel Chalmers, KIMTJ at the shack 

of the club station on Guam. (Photo via KG6JBG) 
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the best spirit of amateur radio and DX. The 
telemetry encoder and command decoders will 

be from Australia; structure, power systems, 

antenna and 432-144 mHz repeater from Ger- 

many; the 435 mHz beacon will be Canadian 
and a 144-28 mHz repeater and other systems 

will be from the United States where the satellite 
will be launched. 

If you haven’t given satellite operation a try, 

just listening on 29.450-550 is a start. In some 

ways its the same ball game, but in many ways 

it isn’t. You will have a lot of new concepts and 
terms to learn including switching stations, 
switching schedule, ascending orbits, descending 

orbits, telemetry, Doppler, etc. 

For interested DXers, the DX and VHF bul- 

letins published by V.E.R.O.N., the Netherlands 
Amateur Radio Society, are very helpful. Sub- 

scribers should contact V.E.R.O.N. at P.O. Box 
1166, Arnhem, The Netherlands. CQ provides 
an endorsement to the CQ DX Award for 

countries worked via satellite. For complete 
details contact DX Editor Jerry Hagen, 
WA6GLD, P.O. Box 1271, Covina California 

1722, 

Rare and Special Prefixes 

CV—Special prefix used by stations in Uruguay 

for contest operation. 

DF2—DF2GX was heard on 14217 at 1535 

GMT. 
DM8—DM8HAM operated from a GDR ham 

meeting in Leipzig. 
DT2—DT2AND reported on 14040 at 1315 
GMT. 
FB8—FB8WA is a new operator on Crozet 

Island. 

HG5—HGSA, 7003 kHz at 1825 GmT in Europe. 
HG8—HG8U heard on 14072 at 1615 GmrT. 

HK§—HK0AA from Baja Nuevo in December 

by WAQVPK, WBOANT, WAQMHJ, KZSPW 
and HK3BAE. QSL to WAQVKP, 4117 Thomas 
Ave., Minnetonka, MN 55343. 

HW—Special prefix used by French amateurs 

to celebrate the first 50 years of transatlantic 

communication by amateurs. French station 

8AB worked U.S. station 1MO in November, 
1923: 
KF2—KF2NYS operated from the New York 
State Fair. QSL to WA2AYC. 
KH4—KH4NCA, on Dec. 15-17, 1973, com- 

memorated the 70th anniversary of the Wright 
Brother’s flight in 1903 by operating from Kitty 
Hawk, N.C. QSL to K4CIA. 
ONS59—Several Belgian stations used the ON5@ 
prefix during the CQ contest to commemorate 
the 50th anniversary of amateur radio in 
Belgium. 

P2A-P2Z—New callsign block allorated to 
Papua and New Guinea by the ITU. 
S6A-S6Z—New callsign block allocated to Sing- 
apore by the ITU. 



WPX HONOR ROLL 

The WPX Honor Roll is based on confirmed current prefixes which are submitted by separate 
application in strict conformance with the CQ Master Prefix List. Scores are based on the 
current prefix total regardless of an operators all-time prefix count. 

MIXED 
WA IGN Bsc cn-es 1275 ONZOXS 930 LOS Hope steers b...862 TQ ERG ercsssnctsere se S0 Sie RY AVA DP Seca setcee 735 
ONE MUR EPercceuaseer 10538 IW SRO CG eines: 929 AW OUI) iicerecseceeres 860 GUISKO)) sccctencoeren SOS KGB Taare 733 
WHS GCOM a... 1030 WB GING tecaiscces ses 918 WOAUB? sic... 856 WAPKDI ........... 10 OS VIAG Ee Oi neees 713 
WA6MWG 1015 NGIOUMES Atecocdoeto 906 BY W)i2 1) Kee ees eetes 855 CG SDI Gir seep esneet (RSMO! DEMUN AES recconctcon 706 
ENVIS LE Vaaeerterccceces 1013 WViGHC @ iezerrtcch 904 WIC seeiisees arcs 850 ACU GEN escsetecss UGB me WV GIN JW Sireeersssas 706 
WIZ INTUe  ieeeseese< 982 KL SHUIN ittsic-cseve > 893 G3 DO Wereresscectee- 849 DSIMTTV eesseecences 152) WAZWAH....... 700 
WISI ViZileseccteoseve. 982 DAV SR sesacece 892 WB4KZG ........ 830 CZ ZERO iereceseseot> iS WO Zi eee esses ee 700 
IDB ACD. See asocnt bate 960 WW ONC Catoopere 889 WA BY Wiener: 824 IRON OM). cokntharne CSD NWIXO RPC reece 693 
WEE CRI WERE cececre.« 948 AEA WUISH OS eechonad 877 K2A AG Wises: 823 CDT IEIN Bc oscerccn: TAQ WiS'G VERO ec. csetons 683 
PAQSNG .....:.... 943 IDULSMOAR” Aecsasaoo te 872 Wied Mae ene 811 WA SL OBS era: 749° WAG6IVD 4....... 668 

C.W. 
WIS TUN Beecsccsesomes 1001 IW: EIDE cewcastences 802 KK ZINAG) itesscsses 716 WAGI VD ........ Gal WCAC) renee 604 
Atel GI Ea bit eee seer 955 WB2FMK ........ 770 GUS EUIN Gites creeees 715 PIS EINER areases COZ Fis O ROG arere races 600 

ERGTSETUIN tees cseceres 737 WB6EDXU ........ 656 

SJ9—SJOWL operated during the CQ contest Krenkel, RAEM, founder of the Central Radio 

froc the Norwegian-Swedish border area. QSL Club of the U.S.S.R. and a member of the CQ 
to the SM bureau. © Hall of Fame. QSL to Box 88, Moscow. 
ZP4—ZP4AB reported on 14300 at 1515 GmrT. 

4L0—4L9K was a special station commemor- The Northern California DX Foundation 
ating the 70th Anniversary of the birth of E. T. The Northern California DX Foundation 

(NCDXF) is a new organization recently 
formed for the purpose of encouraging activity 

The CQ DX Award Program and growth in all phases of amateur radio. 

C.W. DX Specific areas of interest include the assistance 
139—VK4KX 142_-K7NHG of DXpeditions to rare countries, counties, v.h.f. 
140—-_WA1JMP 143—-_W8KPL locations or whereever 2-way communications 

| 141_-SM7EH may be out of the ordinary or of unusual in- 
ax terest; sponsorship, financial or otherwise, of 

| S.S.B. DX those who can make significant contributions to 
314—W7BRU 318—W2CNQ 
315—WAI1JMP 319—K7NHG [Continued on page 90] 
316—GI3ZSC 320—SM6CWK 
317—VE7HP 321—_K4MQG 

Endorsements 
C.W.: 300—ON4QX, W8KPL, 200— 
VK4KX, 150—SM7EH, K7NHG 

S.S.B.: 310—K4MQG, 300—W2CNQ, 
SM6CWK, 275—VE7HP, 250—W4WSF, 
200—W6Y VK, W7BRU, 150—WAIJMP. 

28 mHz: KAMQG 
3.517 mHz: K4AMQG 

Complete rules for the CQ DX Award 
Program may be obtained by sending a busi- | _ reves : 

ness size, self-addressed, stamped envelope Jorge H.A. Da Costa, CT2BA, of San Carlos, Ter 

Px ditoreeO) Bow1271. Covina. CA ceira, Azores. Jorge’s rig includes a homebrew 

91722 Dee ATs , : transmitter with a BC-348 receiver. (Photo via 
Jake, CT2AZ) 
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THE 

Special Honor Roll 
All Counties 

#114—Earl H. Harrison, K9UTI, 1-10-74. 

#115—Avis E. Miracle, W8WUT, 1-10-74. 

Tie April, “Story of The Month,” as told by 
eLOUL: 

Myron L. Braun, K8IQB 
(All Counties #98, 3-8-73) 

“Although I was born in Elyria, Ohio, in 1923, 
little of my early life was spent there. In 1924 I 

was adopted by another family and I lived in the 

Lorain, Ohio area during school time. My sum- 

mers were spent in the Texas-Mexican border 

area, around and south of Del Rio, Texas. 
“In the early 1900s my step-father was asso- 

ciated with John Nance Garner (Cactus Jack 

later became Vice-President), as a newsboy on 

the Southern Pacific trains. In 1937 our home 

was made in Bellevue, Ohio, where I still live in 

the same house. 

“In 1938, a friend and neighbor took me down 

to his office at the railway depot and -got me 

started on railway telegraphy. Being still in High 

School, I could not pursue this as avidly as I 
would have liked, but I got into quite some diffi- 
culty with the city administration, when they 

*P.O. Box 73, Rochelle Park, N.J. 07662. 

SI by 

Lou braun and equipment or Lou & Dorotny 

at K8IQB/WA8QQM. 
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PROGRAM 

BY ED HOPPER,* W2GT 

USA-CA HONOR ROLL 
3000 2000 500 

KOU ieee TSR W SV Ute LOG Wiese 986 
136 K9 

2500 1500 W 
KQ UF hee 168 W8WUT ....... 239 K3VQO/ 

K38WAZ ....989 

promptly notified me that a “private telegraph 

line” across a city street (and on city light poles, 
no less) was, to put it mildly, extremely illegal. 
Quick removal of same, would stop prosecution. 

At the same time, of course, I was considered 

‘really lazy’ cause everytime the lawn needed 
mowing, it was more fun to have one or both 

ears glued to one of those old shortwave re- 

ceivers, or be working on fixing up somebody’s 

radio. 
“After graduating from High School in 1941, 

a course in engineering was begun at Ohio State 

University, but was interrupted when all of a 
sudden I found myself on a Royal Air Force 
emergency strip at the eastern most point in all 

of Great Britain. In late 1942, the ‘Yanks’ took 
over some of the Air Force duties in England 

and an American uniform was put on, although 

the Air Sea Rescue work remained the same 

under the new management. 

“After getting away from the service in Febru- 

ary 1946, and going in and out of the V.A. Hos- 

pitals for a period, I at last went to work on the 
railway and am still there. My hamming did not 
seriously resume until 1957, when I started 

working on the code again. 
“In early 1963, K8CIR, K9UTI, WSEHY, and 

several others got together with me in the 7223 
slot, forming what we then called a “loosely knit 

net for mobiles.” This was the beginning of the 
County Hunters Net, such as it was. We were 

all on forty for a few years and then I started 
working on my DX records and eventually 

wound up where I am now, with some 180 + 
countries. For several years I worked on this and 
then met some of the County Hunters who were 

rag chewing on 15, where I renewed some really 

old acquaintances and thereby got working on 



‘a 

20, on the net. There were then two Nets on 20 

and they were cooperating rather closely, at that 
time, and you could get counties on either or 

both of these nets, but the cooperation did not 
last long, but I did stay on 20. 

“During much of the time I was on the differ- 

ent nets, the XYL, Dorothy, WA8QQM, was 
very patient—even though she wanted to do 
some operating, but she stood by while I con- 
tinued to get ‘just one more county.’ 

“All the county hunting I did would not have 
been possible without the mobiles and the splen- 
did cooperation of the so very many who con- 

tributed their all to the net and the net controls. 
Especially, I would like to express my gratitude 

to WA9PRE who went on that long trip for me 

and wound up the whole ball of wax. 
“My future plans?? Well, I have liked to build 

s.w.r. bridges, power supplies and many other 
small items so useful around the shack. This I 
plan to do again, and this would not be possible 

unless I go to some of the many auctions where 
I pick up the various and assorted items of junk 
and parts, which go to make up these kits and 

units. 
“Oh yes, the XYL may get to use ‘our’ rigs a 

little more now. I certainly am going to continue 

to talk and visit with some of the kids (like me), 

who are on the Nets and help out where I can.” 
Our records show that Lou first applied for 

USA-CA-500-# 222, endorsed, Mixed, All SSB, 
All 7, All 14, All 75 and All Mobiles on April 
14, 1963 and finished them A// March 8, 1973. 

Awards Issued 
Earl Harrison, K9UTI finally got around to 

applying for USA-CA-2500, 3000 and for them 

all, endorsed All Phone. Earl has been an inspira- 
tion to County Hunters for years and has passed 

out a lot of counties while mobile. 
Avis Miracle, W8WUT had much fun over the 

years County Hunting, also giving out many 
counties while mobile. She finally decided she 

must work them a// and did sc, even though she 

had some problems (like we all do) getting QSLs. 
Avis cleaned them up and was issued USA-CA- 
1500 & 2000 All 14, All S.S.B., All Mobile; USA- 
CA-2500 All S.S.B., All Mobile; USA-CA-3000 
All Phone and Mixed All Counties. 

Bob Margolin, W2SDU was issued USA-CA- 

500 endorsed All 14, All S.S.B., All Mobiles. 

Mixed USA-CA-500-Awards went to: 
GariJ. Berliot, K9PBV, 

Kenneth Distel, WA4AUL, 

Joseph Hemler, K3 VQO/K3WAZ. 

Awards 

Ten American Districts Award: The Lockheed 

Amateur Radio Club (W6LS) is pleased to an- 
nounce the availability of the TAD Award. This 
award is intended to be an added incentive to 
those who have not yet worked all states, such 
as American Novices and DX Amateurs. The 

TEN AMERICAN DISTRICTS 
AWARD 

AMATEUR RADIO STATION — _HAS SUBMITTED 

SATISFACTORY PROOF OF TWO-WAY COMMUNICATIONS 

WITH STATIONS IN ALL TEN AMERICAN RADIO DISTRICTS. 

TAD AWARD NUMBER ISSUE DATE 

“W6LS AWARD ADMINISTRATOR — 

Ten American Districts Award. 

TAD award is available to all American and DX 

licensed amateur and amateur ciubs. Confirma- 

tion cards must be submitted as proof of two- 
way contacts with each of the ten USA amateur 

radio call districts (1 thru 0, and Hawaii counts 

as the 6th, and Alaska counts as in the 7th dis- 

trict). Each QSL must show bureau marking of 

postmark, or it must be accompanied by its 
original mailing envelope (rather tough for 

some). No minimum report requirement, but a 
report is required on each card, All contacts 
must have been made from ithe same cailsign 

area, but they do not have to be from the same 

location. Contacts can be those worked to and 

from mobile, portable, or fixed portable stations, 

as well as fixed stations. Each contact counts for 

the call area in which the station was located 
during the QSO. Cross-band and/or cross mode 
contacts are also accepted. No limitation on 

dates of QSOs. There are no stickers or endorse- 

ments for one-band, code, voice, RTTY, SSTV, 

QRP or any other operating distinction. If in- 

terest warrants such stickers, they will be made 

available at some future date. If your cail sign 

changes, previous contacts do count as long as 

you made them from the same radio cailsign 

area. Application must be accompanied by the 

QSLs and one doilar to pay award and postage 

costs. IRCs can be used to pay such costs. All 

DURAJSKA STREDA SAMURIN OKR QTHH77 

“OK 5 KWA 

Slovensko Diploma. 
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WASAS Award. 

correspondence should go to Lockheed Amateur 
Radio Club, 2814 Empire Avenue, Burbank 
California 91504, U.S.A. 
WASM-RTTY: This Worked All SM RTTY 
Award is offered by Sveriges Sandarematorer 
(SSA). It may be claimed by any amateur in the 
world. All applicants shall work two different 
stations in each of the eight Swedish call areas 

(SM1, 2, 3, 4, 5, 6, 7, 0) on two different ama- 

teur bands (total 16 contacts) using RTTY. 

Contacts may be with SM, SL and SK call signs. 

All stations worked have to be land based. All 
contacts must be after January 1, 1967 and may 
be made using any authorized amateur band and 
must be two-way RTTY. Applicants must submit 
documentary proof, QSL cards or other written 
evidence, The cost is 10 SKR or 2 US dollars or 
equivalence in other currency. Send to: SSA 
RITY Manager, SSA, S-122 07 Enskede 7, 
Sweden. This data from the SARTG News, 
edited by Lennart, SM6AEN. 
WASAS Award: This Worked All Significantly 
Active Skiatook Award being mor ehumorous 
than serious, should be printed in the April issue. 
Although Skiatook, Oklahoma has put 2900 peo- 

ple, there are 5 hams there. Roy, WBSGZF; Bill, 
WBSGZE; and Ron, WBSIOQ are active 80 thru 

10 meters—the other two amateurs are on 2 
meters. So when you work those three, send 

along a request and s.a.s.e. to Ron Greenwood, 

WBS10Q, Rt. 2, Box 45-B, Skiatook, Oklahoma 
74070. 
Slovensko Diploma: This multi-colored certifi- 
cate is issued by the OK3 DX Club to any li- 
censed radio amateur station for confirmed 
contacts on the amateur bands with different dis- 
tricts of Slovakia (OK3, OL8, OL9 and OL9 call 
areas) since 1 January 1946, regardless of mode 

or frequency. Stations in HA, OE, SP and UB 
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need 35 different districts. Stations in the rest of 
Europe need 20 different districts. DX stations 
need 10 different districts. TWO-WAY contacts 
with any fixed, portable, mobile, regular, special 

and occasional station transmitting on the terri- 
tory of Slovakia are valid. Applications must in- 
clude a list showing call signs, dates of contacts 

and locations of stations worked, certified ac- 
cording to QSL cards by amateur radio society/ 
club or by two licensed radio amateurs, subject 
to sponsor having right to ask for any card as a 
check. (Note—this is GCR list, as explained un- 
der my Notes). Applications together with 5 
IRCs must be submitted to: Center Radio Club, 

P.O. Box 69, 113 27 Praha 1, Czechoslovakia. 
Districts of Slovakia (Slovensko) 

Banska Liptovsky Spisska Nova 
Bystrica Mikulas Ves 

Bardejov Lucenec Stara Lubovna 
Bratislava* Martin Svidnik : 
Bratislava- Michalovce Topolcany 

vidiek** Nitra Trebisov 
Cadca Nove Zamky _Trencin 
Dolny Kukin  Poprad Trnava 
Dunajska Povazska Velky Krtis 

Streda Bystrica Vranov 
Galanta Presov Zvolen 
Humenne Prievidza Ziar nad 
Komarno Rimavska Hronom 
Kosice* Sobota Zilina 
Kosice-vidiek* * Roznava *City District 
Levice Senica ** County Dist. 
(For identification of any stations district, send 
data, IRC to OK3BG, via Central Radio Club). 

Notes 

After receiving some flak from ARRL regard- 
ing the certificate purportedly issued to W1AW 
for working five Naval Research Lab stations, 

pictured on page 71, Nov. ’73 CQ, a check was 
made. Fortunately or unfortunately (depends on 
where you stand) some of the personnel behind 
this program have retired and changed QTHs, 
so there was some delay in getting the facts. And 
yes, ARRL was correct, no such Award was 

actually issued to W1AW—sorry we confused 
you. A sample Award was prepared, using the 
famous W1AW call, and by error it was sent to 
me. As thousands of U.S. stations have worked 
W1IAW, I was not surprised that 5 of the 120 
club members of NRL had worked WIAW, but 

all admit it was in error. 
As I get letters from time to time asking what 

is GCR, here is the data. GCR means General 

Certification Rule: A sponsor accepts certifica- 
tion by one Radio Club Official, or two General 
class (or higher) licensed amateurs, or a Notary 

Public or similar official authorized to certify 
documents, to the effect that claimed QSLs are 
in hand. The sponsor reserves the right to require 
any or all cards be submitted in case any ques- 

[Continued on page 91] 
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CO Binders 
Convenient and economical are the words for 
CQ's beautiful maroon and gold binders. |n- 
dividual issues can be removed quickly and eas- 
ily without damage to the magazine. Save 
precious time as reference copies are within 

immediate reach in this handy binder. $5.00 

The New RTTY Handbook 
A treasury of vital and ‘‘hard-to-get’’ informa- 
tion, this book is loaded with valuable ecuip- 
ment schematics, adjustment procedures, etc. 

A boon to beginner and pro. A special section 

on getting started, written by Byron Kretzman, 

W2JTP, a well-known authority in the field. 

$3.95 

Antenna Roundup | 
Edited by Art Seidman, a 160 page mass of 
antenna information directed at answering a 
multitude of questions surrounding the mys- 

terious antenna. $3.00 

Antenna Roundup I! 
Ten big theory articles backed up by 82 
detailed and illustrated construction projects 

from VLF to microwave, long wires to 17 ele- 
ment beams and Sterba Curtain arrays. $4.00 

Shop & Shack Shortcuts 
A volume packed with hundreds of hints & 
shortcuts collected by Don Stoner, this will 
help anyone to dress up his shack, improve 

shop techniques and increase efficiency and 
equipment. $3.95 

Antenna Handbook | 
All new information on transmission line 

theory, Attenuation, Impedance, Standing 

waves, Resonant and nonresonant lines, cur- 

rent distribution, free space 3 dimensional pat- 
terns of long wires of all practical length and 
much, much more by Ken Glanzer. $4.00 

The New DX Handbook 
Don Miller's 200 pages of valuable technical 
information and operating aids, most of which 
has never been published before and can be 

found in no other volume contains Great Cir- 
cle Bearing Charts. $5.00 

Ss 

CO BOOK SHOP 
CQ Anthology I! 

1952-1959 250 pages of more recent but still 
hard-to-get important articles from glorious 
yesteryear. $3.00 

Surplus Conversion Handbook 
Compiled by Tom Kneitel, WB2AAI, this con- 

tains 192 pages of conversion articles, cover- 

ing almost every piece of surplus gear worth 
the effort to convert to ham use. $4.50 

Electronic Circuit Handbook | 
Written by Tom Kneitel, WB2AAI, this details 
150 of the most often needed circuits in 11 
great chapters. Invaluable for beginners and 
old-timers alike. $3.00 

Electronic Circuit Handbook II 
Tom Kneitel’s own sequel to Vol 1, this 
volume delivers 159 additional circuits that 
will appeal to all amateurs. Each circuit is 
fully described in text with complete schem- 
atics. $3.00 

RTTY From A To Z 
This new RTTY Classic has been produced to 
fill the gaps in RTTY knowledge among ama- 
teurs and professionals alike. 16 chapters and 

224 pages. This book is a must in your tech- 
nical library. $5.00 

USA-CA Record Book 
The official application and Record book for 

the coveted United States of America Counties 

Award issued by CQ. Contains room for sim- 

ple entry of all data required to apply, plus 

rules and endorsement application. Two copies 

recommended: one for application, one for 

your records.Per copy price: $1.00. 

DX Country Chart 
Handsome wall-size chart (25" x 31’’) listing 
every amateur radio country in the world al- 

phabetically by prefix, and giving continent, 

form of government, area, population, zone 

and class of country. A must for every active 

amateur and a bargain at $1.25. 

Pie OVA Nn thology Wig Genet) n22 shia cl-senrs \ oe eon $3.00 OC Shop & Shack Shortcuts .--.-------- 
ECOVBindersats. eae eet toa ee ee os. $5.00 OC Electronic Circuits Handbook! ............--- 
CO New RTTY Handbook ........-...-.---6-5055 $3.95 © Electronic Circuits Handbook |! ....--. 

(eiPAntennal ROUNGU (il mmmenne te eee $3.00 OC Surplus Conversion Handbook ....---- 
er Antenna Roundup ieee an eee ee re $4.00 © Antenna Handbook! ................. 

[1 .USA-CA Record Book |. 2. ee tees SOOM Pe New DX HamndbOOk 00 cerca ike neers 22s 
lisOX<Counthy Chart. | Gisete as. eee ee $1.25 EMR TGIRY RTORMM AG OZ. mets Sotnate cece cocker sans 

NAME 

ADDRESS 

CITY 

STATE ZIP 

New York City and State residents must add sales tax applicable to your area. 

COWAN PUBLISHING CORP. Book Div. 
14 Vanderventer Avenue « Port Washington, L.1., N.Y: 11050 
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Propagation 

BY GEORGE JACOBS,* W3ASK 

Wi ce considerably fewer DX openings are 
forecast for 10 and 15 meters, DX conditions 

are expected to improve considerably on 20 

meters during April. A seasonal increase in 
short-skip openings on all h.f. bands due to 
sporadic-E propagation is also expected during 
the month. A major meteor shower will occur 

during April, which should enhance v.h.f. iono- 

spheric propagation. 
During April, 20 meters should be the opti- 

mum band for DX propagation conditions dur- 
ing most of the daylight hours, and into the 

evening hours as well. Considerably fewer DX 

openings are expected on 15 meters, but some 

fairly good ones should still be possible towards 
southern areas, especially during the late after- 

noon hours. Very few 10 meter DX openings 

are expected during the month, but an occasional 

one should be possibie during the afternoon 

hours to South America, and from the western 
part of the country to the South Pacific. 

After sunset, optimum DX propagation con- 
ditions should be shared between both 20 and 

40 meters. Good openings to many parts of the 

world are forecast for both bands between the 
sunset and sunrise periods. Some fairly good 80 

meter DX openings should also be possible dur- 
ing the hours of darkness and the sunrise period, 

and there is also a chance for an occasional DX 
Opening On 160 meters during the same time 

period. 

Seasonally favorable propagation conditions 
over long paths between the northern and south- 

ern hemispheres, for example, to Australasia, 

South America, southern Africa, etc., should 

continue during April on all h.f. bands. 

Thunderstorms become more numerous dur- 
ing April in the northern hemisphere, and this 
should result in an increase in static levels on all 
h.f. bands, especially on 40, 80 and 160 meters. 

V.H.F. lonospheric Openings 
Chances for v.h.f. ionospheric openings should 

increase during April as a result of a major 

meteor shower and seasonal improvements in 

sporadic-E and trans-equatorial scatter propa- 
gation. 

*11307 Clara Street, Silver Springs, Md. 20902 
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LAST MINUTE FORECAST 
Day-To-Day Conditions Expected For 

April, 1974 

Rating & Forecast Quality 

Propagation Index (8) (2) (1) 
Date April, 1974 
Above Normal: 2, 4, A B ©) 

13-14, 25, 29 

Normal:1, 3, 5, 8, 11-12, Cc 
15, 22-24, 26-28, 30 

Below Normal: 6-7, 9-10, D 
16, 19-21 

Disturbed: 17-18 D D 

Where expected signal quality is: 

A—Excellent opening, exceptionally strong, steady 
signals. 

B—Good opening, moderately strong signals with 
little fading and noise. 

C—Fair opening, signals between moderately strong 
and weak, with some fading and noise. 

D—Poor opening, signals weak with considerable 
fading and noise. 

E—No opening expected. 

HOW TO USE THIS FORECAST 

1. Find propagation index associated with partic- 
ular band opening from Propagation Charts ap- 
pearing on the following pages. 

2. With the propagation index, use the above table 
to find the expected signal quality associated with 
the particular opening for any day of the month. 
For example, all openings shown in the Charts with 
Propagation Charts with a propagation index of (4) 
will be good on April 1, excellent on April 2, good on 
April 8, ete. 

For updated information dial Area Code 516-883- 
6223 for DIAL-A-PROP, or subscribe to MAIL-A- 
PROP, P.O. Box 86, Northport, N.Y. 11768. 

D 

E 

E 

E 

E 

E 

Lyrids, a major meteor shower is due between 

April 21 and 23. It should peak for a few hours 
after sunrise on April 22, when an average of 15 

good-sized meteors are expected to enter the 

earth’s atmosphere every hour. This should con- 
siderably increase the chances for v.h.f.. meteor 

scatter-type openings. 
Sporadic-E propagation begins to increase 

during April, and will continue to do so through 
the spring and summer months. This should re- 

sult in an increased number of short-skip open- 

ings on both the 10 and 6 meter bands. Most 

openings will fall between the 750 and 1300 

miles range, but some may extend out to 2000 or 

more miles. During periods of intense sporadic-E 

ionization, openings on 2 meters may also be 

possible over distances between approximately 
1200 to 1400 miles. As its name infers, sporadic- 

E openings may occur at any time of the day or 

night, but there is a tendency for them to peak 
between 8 A.M. and Noon and again between 

5 and 9 P.M., local time. 
Trans-equatorial, or TE openings on 6 meters, 

while always very difficult, tend to increase dur- 

ing the spring months. During April, check for 

them between 9 P.M. and Midnight, local day- 
light time, on long north-south paths which cross 

the geomagnetic equator at approximately a right 

angle. TE openings favor locations in the south- 
ern part of the USA, with progressively fewer 

Openings in the central and northern sectors. 
Some auroral-type ionospheric openings 

should be possible during the radio storm pre- 



dicted for April 17 and 18. Some may also be 
possible during the below normal h.f. conditions 

expected on April 6-7, 9-10, 16 and 19-21. 

Sunspot Cycle 
The Swiss Federal Solar Observatory at Zurich 

reports a monthly mean sunspot number of 29 
for January, 1974. This results in a smoothed 

sunspot number of 37, centered on July, 1973. 

A smoothed sunspot number of 22 is forecast 

for April, as the present solar cycle continues to 

decline slowly. 
DX propagation forecasts for each amateur 

band between 19 and 160 meters for the period 

April 15 through June 15, 1974 appear in the 

DX Charts on the following pages. A day-to-day 

forecast of general propagation conditions ex- 
pected during April is given in the Last Minute 

Forecast appearing at the beginning of this col- 

umn. Short-Skip Charts which appeared in last 

month’s column contain short-skip forecasts for 

April, for band openings between 50 and 2400 
miles. 

73, George, W3 ASK 

April 15—June 15, 1974 

Time Zone: EDT (24-Hour Time) 

EASTERN USA TO: 

10 15 20 40/80 
Meters Meters Meters Meters 

Western Nil 14-18 (1) | 05-07 (1) | 19-21 (1) 
& Central OO=LO (2) ie2=2242) 
Europe & 10-11 (1) 22-00 (3) 
North 11-13 (2) 00-01 (2) 
Africa 13-15 (3) 01-02 (1) 

15-17 (4) | 20-22 (1)* 
17-18 (3) 22-00 (2)* 
18-19 (2) | 00-01 (1)* 
19-20 (1) 

Northern 06-07 (1) | 19-20 (1) 
Europe & 07-09 (2) | 20-23 (2) 
European 09-13 (1) | 238-01 (1) 
‘USSR 13-14 (2) | 20-00 (1)* 

14-16 (3) 
16-18 (2) 
18-22 (1) 

Eastern Nil 14-17 (1) 12-15 (1) 19-21 (1) 

Mediter- 15-17 (2) | 21-28 (2) 
ranean & 17-19 (3) | 23-00 (1) 
Middle 19-20 (2) | 21-23 (1)* 
East 20-22 (1) 

West & 14-16 (1) 10-18 (1) 13-16 (1) 20-22 (1) 
Central 2 16-17 (2) | 22-02 (2) 
Africa 17-19 (4) | 02-03 (1) 

19-20 (3) | 00-02 (1)* 
20-21: (2) 
Demon) 
07-09 (1) 

East Nil 10-13 (1) 07-09 (1) 21-01 (1)* 
Africa 13-16 (2) | 18-15 (1) | 21-00 (1)* 

16-17 (1) | 15-17 (2) 
17-19 (3) 
19-20 (2) 

20-22 (1) 

South Nil 09-12 (1) | 14-16 (1) | 21-22 (1) 
Africa 12-14 (2) | 16-18 (2) | 22-00 (2) 

14-15 (1) 18-19 (8) 00-02 (1) 
19-21 (1) 

“Predicted times of 80 meter openings. Openings on 160 
meters may also be possible during the times when 80 
meter openings are shown with a forecast rating of 

(2), or better. 

How To USE THE DX PROPAGATION CHARTS 

1. Use Chart appropriate to your transmitter 
location. The Eastern USA Chart can be used in the 
1, 2, 3, 4, 8, KP4, KG4 and KV4 call aeras in the 
USA and adjacent call areas in Canada; the Central 
USA Chart in the 5, 9 and 0 areas; the Western 
USA Chart in the 6 and 7 areas, and with somewhat 
less accuracy in the KH6 and KL7 areas. 

2. The predicted times of openings are found 
under the appropriate meter band column (10 
through 80 Meters) for a particular DX region, as 
shown in the left hand column of the Charts. An * 
indicates 80 Meter openings. Openings on 160 
meters are likely to occur during those times when 
80 meter openings are shown with a propagation 
index of (2), or higher. 

3. The propagation index is the number that ap- 
pears in ( ) after the time of each predicted open- 
ing. The index indicates the number of days during 
the month on which the opening is expected to take 
place as follows: 

Opening should occur on more than 22 days 
‘s e ““ between 14 and 22 days | 

between 7 and 13 days 
on less than 7 days 

Refer to the ‘‘Last Minute Forecast’’ at the begin- 
ning of this Propagation column for the actual 
dates on which an opening with a specific propaga- 
tion index is likely to occur, and the signal quality 
that can be expected. 

4. Times shown in the Charts are in the 24-hour 
system, where 00 is midnight; 12 is noon; 01 is l 
A.M., 13 is 1 P.M., ete. Appropriate daylight saving 
time is used, not GMT. To convert to GMT, add to the 
times shown in the appropriate Chart 7 hours in 
the ppt Zone, 6 in the MpT Zone, 5 in the cpT Zone 
and 4 in Est Zone. For example, 14 in Washington, 
D.C. is 18 GMT and 20 in Los Angeles is 03 GMT, ete. 

5. The charts are based upon a transmitter power 
of 250 watts c.w., or 1 kw, p.e.p. on sideband, into 
a dipole antenna a quarter-wavelength above ground 
on 160 and 80 meters, a half-wave above ground on 
40 and 20 meters, and a wavelength above ground on 
15 and 10 meters. For each 10 db gain above these 
reference levels, the propagation index will increase j 
by one level; for each 10 db loss, it will lower by 
one level. 

6. Propagation data, contained in the Charts has 
been prepared from basic data published by the 
Institute For Telecommunication Sciences of the 
U.S. Dept. of Commerce, Boulder, Colorado, 80302. 

“c “é “ee 

“cc oc ee 

Central | Nil 17-19 (1) | 07-10 (1) | 05-07 (1) 
& South 14-16 (1) | 19-21 (1) 
Asia 19-21 (1) 
Southeast. | Nil Nil | 08-10 (1) | Nil 
Asia | 14-16 (1) 

| 19-21 (1) 

Far Nil 17-20 (1) | 08-10 (1) | 04-06 (1) 
East | 18-20 (1) 

20-22 (2) 
22-00 (1) 

South 16-19 (1) | 09-11 (1) | 06-07 (1) | 02-038 (1) 
Pacific 15-18 (1) | 07-08 (2) | 03-06 (2) 
& New 18-20 (2) | 08-10 (3) | 06-07 (1) 
Zealand 20-21 (1) | 10-12 (2) | 02-06 (1)* 

12-16 (1) 
16-18 (2) 

i 18-21 (1) 
21-00 (2) 

| 00-04 (1) 
Australasia| Nil 16-18 (1) | 07-08 (1) | 03-05 (1) 

18-20 (2) | 08-10 (2) | 05-07 (2) 
20-21 (1) ; 10-11 (1) | 07-08 (1) 

(1) | 04-07 (1)* 

CQ Country Chart 

A two color, wall-sized country chart is avail- 
able on poster stock and in large type for only 
$1.25 per copy postpaid. Address request to: 
CQ DX Country Chart, CQ Magazine, 14 Vander- 
venter Ave., Port Washington, N. Y. 11050. 
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Northern | 12-14(1)' 10-12 (1) | 00-06 (1) ' 19-20 (1) 
& Central | 14-16 (2); 12-13 (2) | 06-07 (2) | 20-21 (2) 
South 16-18 (1) | 12-14 (8) 07-08 (3) 21-04 (8) 
America | 14-16 (4) | 08-10 (4) | 04-06 (2) 

16-17 (3) 10-11 (3) 06-07 (1) 
17-18 2) Late (2) 21-02 (1)* 
18-19 (1) | 15-17 (3) | 02-04 (2)* 

17-20 (4) 04-06 (1)* 
20-21 (8) 
21-00 (2) 

Peru, 12-15 (1) 08-09 (1) 06-07 (1) 20-21 (1) 
Bolivia, 15-17 (2) | 09-11 (2) | 07-09 (2) | 21-04 (2) 
Paraguay, | 17-18 (1) | 11-14 (1) | 09-10(1) | 04-06 (1) 
Brazil, 14-15 (2) 14-16 (1) 28-05 (1)* 
Chile, 15-16 (2) 16-17 (2) 
Argentina 16-18 (4) | 17-18 (3) 
& Uruguay 18-19 (3) 18-21 (4) 

19-20 (2) 21-22 (8) 
20-21 (1) 22-00 (2) 

00-04 (1) 

McMurdo Nil 07-09 (1) | 01-05 (1) 
Sound, 16-20 (1) 
Antarctica 20-23 (2) 

23-00 (1) 

Time Zones: CDT & MDT (24-Hour Time) 

CENTRAL USA TO: 

10 15 i 20 40/80 
Meters Meters Meters Meters 

Western Nil 14-16 (1) | 06-08 (1) | 19-21 (1) 
& Central 08-10 (2) | 21-238 (2) 
Europe & 10-13 (1) | 28-01 (1) 
North 13-15 (2) | 21-00 (1)* 
Africa 15-16 (3) 

16-18 (2) 
18-20 (1) 

Northern Nil Nii 06-07 (1) | 20-00 (1) 
Europe 07-09 (2) 
& European 09-14 (1) 
USSR 14-17 (2) 

17-28 (1) 

Eastern Nil Nil 07-09 (1) | 20-00 (1) 
Mediter- 13-15 (1) 
ranean & 15-18 (2) 
Middle 18-19 (1) 

East 22-00 (1) 

West & Nil 12-14 (1) | 07-09 (1) | 20-01 (1) 
Central 14-16 (2) | 12-15 (1) 
Africa 16-17 (1) | 15-17 (2) 

17-20 (8) 
20-21 (2) 
21=233(1) 

East Nil 13-15 (1) | 07-09 (1) | 21-00 (1) 
Africa 13-16 (1) 

16-19 (2) 
19-20 (1) 

South Nil 09-11 (1) | 14-16 (1) } 20-22 (1) 
Africa 11-14 (2) | 16-19 (2) | 22-00 (2) 

14-15 (1) 19-22 (1) 00-01 (1) 

Central Nil 17-20 (1) | 07-10 (1) { 05-07 (1) 
& South 17-19 (1) | 19-21 (1) 
Asia 19-21 (2) 

21-22 (1) 

South- Nil Nil 07-10 (1) | 05-07 (1) 
east 19-22 (1) 
Asia 

Far Nil 18-21 (1) | 07-08 (1) | 08-07 (1) 
East 08-10 (2) 

10-12 (1) 
18-20 (1) 

20-22 (2) 
22-00 (1) 

South 15-17 (1) |11-15 (1) |16-19 (1) | 00-02 (1) 
Pacific 15-17 (2) {19-22 (2) | 02-06 (1) 
& New 17-19 (3) | 22-00 (8) | 06-07 (1) 
Zealand 19-21 (2) | 00-04 (2) | 02-06 (1)* 

21-22 (1) 04-07 (1) 
07-09 (3) 
09-10 (2) 
10-12 (1) 

PLEASE USE YOUR ZIP CODE 
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Austral- Nil 16-18 (1) 07-08 (2) 02-04 (1) 
asia 18-21 (2) 08-10 (3) 04-06 (2) 

21-22 (1) 10-12 (2) 06-07 (1) 
12-16 (1) 04-06 (1)* 
16-18 (2) 
18-21 (1) 
21-22 (2) 
22-00 (3) 
00-02 (2) 
02-07 (1) 

Northern 11-18 (1) 09-11 (1) 00-06 (1) 19-21 (1) 
& Central 13-16 (2) | 11-12 (2) | 06-08 (2) | 21-22 (2) 
South 16-18 (1) 12-14 (8) 08-10 (4) 22-08 (8) 
America 14-16 (4) | 10-12 (3) | 08-05 (2) 

16-17 (8) | 12-15 (2) | 05-07 (1) 
17-18 (2) 15-17 (8) 21-23 (1)* 
18-20 (1) | 17-20 (4) | 23-02 (2)* 

20-22 (3) 02-06 (1)* 
22-00 (2) 

Peru, 12-15 (1) 08-09 (1) 07-09 (2) 21-22 (1) 
Bolivia, 15-17 (2) | 09-11 (2) | 09-10 (1) | 22-00 (2) 
Paraguay, 17-18 (1) 11-18 (1) 14-16 (1) 00-02 (1) 
Brazil, 13-15 (2) 16-18 (2) 02-04 (2) 
Chili, 15-16 (3) | 18-19 (83) | 04-05 (1) 
Argentina 16-18 (4) | 19-21 (4) | 00-04 (1)* 
& Uruguay 18-19 (3) 21-23 (3) 

19-20 (2) 28-01 (2) 
20-21 (1) 01-07 (1) 

McMurdo Nil 15-18 (1) | 07-09 (1) | 00-06 1) 
Sound, 16-18 (1) 
Antarctica 18-21 (2) 

21-28 (1) 

Time Zone: PDT (24-Hour Time) 

WESTERN USA TO: 

Western 06-08 (1) | 20-21 (1) 
Europe & 08-10 (2) | 21-28 (2) 
North 10-138 (1) 23-00 (1) 
Africa 18-16 (2) 21-28 (1)* 

16-19 (1) 
22-00 (1) 

Central & 07-08 (1) | 20-23 (1) 
Northern 08-10 (2) 
Europe & 10-12 (1) 
European 12-14 (2) 
USSR 14-16 (1) 

22-00 (1) 

Eastern 07-09 (1) | 20-28 (1) 
Mediter- 13-15 (1) 
ranean & 18-19 (1) 
Middle 19-21 (2) 

East 21-22 (1) 
West & 11-15 (1) | 06-08 (1) | 20-23 (1) 
Central 12-15 (1) 
Africa 15-16 (2) 

16-17 (3) 
17-19 (2) 
19-21 (1) 

East Nil 12-14 (1) | 07-09 (1) | 20-22 (1) 
Africa 12-14 (1) 

14-16 (2) 
16-18 (1) 

South 06-08 (1) 19-22 (1) 
Africa 13-14 (1) | 20-22 (1)* 

14-16 (2) 
16-17 (1) 
22-00 (1) 

Central 07-08 (1) | 04-07 (1) 
& South 08-10 (2) 
Asia 10-12 (1) 

17-19 (1) 
19-21 (2) 
21-23 (1) 
07-08 (1) 
08-10 (2) 
10-11 (1) 
22-23 (1) 
23-00 (2) 
00-02 (1) 

Southeast 
Asia 

[Continued on page 90] 
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Mixed Doubles 
Midland’s all-new 2-meter FM mobile 

transceiver has selective and simultaneous 

control of all TX and RX frequencies 

aek 

AAtoLand ~ 
MODEL 13-505 

-30 WATTS ¢ 12 CHANNELS 

Check it out...and what more could 
you want in a compact, all solid 
state mobile! Double 12 - channel 
selectors give simultaneous or selec- 
stive choice of crystal controlled TX 
and RX frequencies in the 144-148 
MHz range. Dual power transmitter 
delivers 30-watt or 5-watt RF output 
—and has automatic VSWR protection. 

Double meters — Discriminator 
meter to show frequency shift in 
received signals as well as calibrate 
both receiver and transmitter. And 
an S/RF/SWR meter to give full 
operating data. 

And cyrstals are installed for 146.16, 
146.34 and 146.94 RX plus 146.76 
and 146.94 RX. 

With all this, Midland’s newest 2- 
meter mobile is built rugged with an 
all-metal, easy-mounting cabinet. 
And it’s built to the rigid standards 
of quality and performance that have 
made Midland a leading, nationally- 
Known name in electronics and com- 
munications. It’s priced surprisingly 
low, too, with a suggested list price 
of $299.95. Look for Midland Model 
13-505 at your franchised Midland 
Amateur Radio dealer now. 

(seven convenient locations) 

RONICS, INC. 

NEW-YQRK CITY, N.Y. 10007, 97 Chambers Street, 212-349-4411, Between Broadway and Church Street 
NANUET, N.Y. 10954, 195 West Route 59, Half Mile East of Thruway Exit 14 
FARMINGDALE, L.!., N.Y. 11735, 900 Route 110, One Mile South of Republic Aviation 

: 6 * 

BAYSIDE, QUEENS. NY 11361, 20702 Northern Blvd. , 212 423.0910, Half Block East of Clearview Expressway 
MINEOLA, N.Y 11501, 525 Jericho Turnpike, One Half Block East of Herricks Road 
TOTOWA, N.J 07511, 225 Route 46, 201 256 8555 
Bese AS CONN 06850, 18 Isaac Street, Shopping Plo, 203 838 4877 

SEND MAIL ORDERS. TO DEPT SQ-1 
207.02 i tha Bivd. BAYSIDE, QUEENS. N.Y 11361 

April, 1974 e CQ e 81 



Contest Calendar| 
BY FRANK ANZALONE,* WIWY 

Calendar of Events 

April 1 to 
YL “Jolly Flower” Contest 
Space Net VHF Contest 
SP DX C.W. Contest 
WAB L.F. Phone Contest 
Novice QSO Party 
County Hunters SSB Contest 
WAB L.F. C.W. Contest 
Zero District QSO Party 
WAEDC RTTY Contest 
QRP ARC Spring QSO Party 
Bermuda Phone Contest 
Florida QSO Party 
PACC DX Contest 
Helvetia 22 Contest 
Bermuda C.W. Contest 
USSR C.W. DX Contest 
Georgia QSO Party 
YL ISSBers C.W. Party 
World Telecomm. C.W. 
World Telecomm. Phone 
YL ISSBers Phone Party 
Tennessee QSO Party 
Connecticut QSO Party 
One Land QSO Party 
New York State QSO Party 

CHC/FHC/HTH QSO Party 
Minnesota QSO Party 
Mass. Amateur Radio Week 
All Asian Phone Contest 

*Details last month’s Calendar. 
tNot officially announced yet. 

June 15-16 

YL “Jolly—Flower” Contest 
Starts: 0000 GMT Monday, April 1 

Ends: 2400 cmt Sunday, June 30 

This is the 2nd edition of the International 
Italian YL “Jolly—Flower” Contest. 

Exchange: Report, call and name. 
Scoring: Requirements for the “Jolly—Flow- 

er” award. Italian stations must contact at least 
1 Jolly station plus two other Italian YLs. Euro- 
peans, 1 Jolly station plus another Italian YL. 
All others work at least on Jolly station. 

Awards: The first 100 meeting above require- 
ments will receive an artistic lithograph featuring 
a flower, signed by the author a well known 
Venetian painter. All others will receive certifi- 
cates. 
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It is requested that you confirm all your Italian 
YL contacts with a QSL card. However it is not 
necessary to send QSL cards with your applica- 
tion, just your log. 

In order to defray some of the expenses of 
the awards it is requested that you include 
IRC’s as follows with your application. Italian 
stations 12 IRCs, European 15 and all others 
20 IRCs. 

Contacts made in the contest may be applied 
for the WIYL award. Write to I2CYB for 
details. 

Logs and all communications go to: Carla 
Benatti, 12CYB, P.O. Box 155, 46100 Mantova, 

Italy. 

Space Net VHF Contest 
Starts: 6:00 p.m. Saturday, April 6 
Ends: 6:00 P.M. Sunday, April 7 

(Local Time) 

The Apollo series of Space Net VHF contests 
proved so popular that WB2MTU has started 
a new series. This one will highlight Skylab #1. 
Rules for the new series are the same as before. 

Use any of the v.h.f. bands, 50, 144, 220 and 
432 mHz, but no repeaters. 

Exchange: RS(T) and Zip Code number. Non- 
US use P.O. name. 

Scoring: Two points per QSO on each band. 
Multiplier is sum of different Zip Code and 
P.O. areas worked. (Counted only once). A 
bonus of 10 is added to your multiplier. 

Final Score: Multiplier + 10 « QSO points. 
The same station may be worked in each band 
for QSO points but the multiplier is counted 
only once. 

Awards: To Ist and 2nd place winners in 
three classes based on power used. 1-25, 25-100 
and over 100 watts input. There are also awards 
for multi-operator stations, clubs and Novices. 

All stations submitting a log will receive an 
attractive certificate. 

Logs and requests for additional information 
go to: Space Net VHF Contest, Att: A. W. 
Slapkowski, WB2MTU, Box 909, Sicklerville, 

N.J. 08081 

WAEDC RITTY Contest 
Starts: 0000 cmt Saturday, April 20 
Ends: 2400 GMT Sunday, April 21 

The 6th annual RTTY contest is again spon- 



sored by the DARC and managed by the DAFG. 
Only 36 hours out of the 48 hour contest period 
are permitted for single operator stations. The 
12 hour rest period may be taken in one but 
not more than 3 periods anytime in the contest. 

Both single and multi-operator stations per- 
mitted, all bands 3.5 thru 28 mHz. 

Exchange: QSO no., and RST report. 
Points: Contacts within one’s own continent 

1 point, with other continents 3 points. However 

non-Europeans get 5 points for each EU QSO. 
Europeans get only 3 points for same contact. 

Like the phone/c.w. contest the QTC feature 
is also used. Each QTC exchange is worth one 
additional point. (See July 1973 Calendar for 
details and European country list.) 

Mulitplier: Is determined by number of count- 
ries worked on each band. The ARRL and WAE 
country list are the standards. In addition the 
call areas in the following countries will also 
count as a multiplier. JA, PY, VE/VO, VK, 

W/K, ZL, ZS, UA9, UAQ. 

Final Score: Total QSO points, plus QTC 
points multiplied by the sum total countries 
worked from all bands. 

Awards: Will be made in 3 classifications: 
200 watts input or less, over 200 watts and 
s.w.l.’s. . 

In each country and each call area shown 
above. Continental leaders will also be honored 
and additional certificates where warranted. 

Mailing deadline for logs is June 10th to: 
WAEDC Contest Committee, D-8950 Kauf- 
beuren, Postbox 262, West Germany. 

QRP ARC Spring QSO Party 
Starts: 2000 GMT Saturday, April 20 
Ends: 0200 Gmr Sunday, April 21 

This is the annual Spring QRP Party spon- 
sored by the QRP ARC International open to 
both members and non-members. 

Exchange: RS(T) and state, province or 

country. Members give their QRP numbers, 
non-members their power. 

Scoring: For members, 3 points per QSO, 4 
points if with an area other than W/VE. Non- 

members, 2 points per QSO, 3 if out of W/VE. 

Multiplier: Total of states, provinces and 
countries worked on each band. A station may 

be worked once on each band. 
There is also a power multiplier: 1.5 for 

25-100 watts, 2 for 5-25 watts, 3 for 1-5 watts 
and 4 if under 1 watt. 

Final Score: QSO points x area multiplier 
X power multiplier. 

Frequencies: C.W.—3540, 7040, 14065, 

21040, 28040. s.s.b.—3980, 7280, 14330, 21430, 
28600. Novice—3710, 7160, 21120. 

Awards: Certificates to all reporting partici- 
pants in each state, province and country. Also 

to the highest over-all scores and the lowest 

power station showing at least three genuine 
skip contacts. 

Report the equipment used and a declaration 
that all rules have been observed. 

Logs go to: Jim Hadlock, K7JRE, 3701 S.W. 
Morgan St., Seattle, Wash. Deadline May 18th. 

Bermuda Contest 

Phone: April 20-21 C.W.: May 4-5 
Starts: 0001 GMT Saturday 
Ends: 0200 GMT Sunday 

This is the 16th year the Radio Society of 
Bermuda has sponsored the activity. Presenta- 
tion arrangements for the Trophy winners is no 
small factor in making this a popular event. 

Stations in the U.S. and Canada may work 

the U.K. and VP9s only. The U.K. stations 
work W/K, VE and VP9s. Phone and c.w. are 

separate contests with separate awards, for single 
operators only. 

Exchange: RS(T) and QTH. State for W/Ks, 
province for VEs, county for the U.K. and 
Parish for the VP9s. 

Scoring: Each complete QSO counts 3 points. 
The multiplier is determined by the number of 
Bermuda Parishes worked on each band. (A 
max. of 9 per band, 3.5 thru 28 mHz) 

Parish abbreviations: Dev, Ham, Pag, Pem, 

San, Smi, Sou, Stg, War. 

Awards: Certificates for the highest scoring 
station in each call area of the U.S. and Canada, 

and each U.K. country. 
The overall winner in each section of the 

contest, in North America and the United King- 
dom, will be awarded a Trophy. Presentation 

will be made at the Society’s Annual Banquet 
to be held in Bermuda on Friday, October 18th. 
Transportation and accommodations for a 
week’s stay at one of Bermuda’s leading hotels 

is provided by the Society. 
Trophy winners are ineligible for a period of 

two years, regardless of the section won. 
Trophy winners in the 1973 contest were 

W3AU and G3SSO on phone and W7TML/1 
and G3RZI onc.w. 

Check log for duplicates, compute your score 
and sign a declaration that rules and regulations 
have been observed. Print name, call and ad- 

dress on each log. 
Logs go to: Radio Society of Bermuda, P.O. 

Box 275, Hamilton 5, Bermuda. And must be 

received no later than June 29th 1974. 

Florida QSO Party 
Three Periods: (GMT) 

1500 to 2000 Saturday, April 27 
0000 to 0500 Sunday, April 28 
1400 to 2359 Sunday, April 28 

This is the 10th annual Party sponsored by 
the amateur radio magazine Florida Skip. 

Phone and c.w. are separate contests. The 

same station may be worked on each band for 
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QSO points. Floridians may work in-state sta- 

tions but for QSO points only. 
Exchange: RS(T) and QTH. Conuty for Flor- 

ida; state, province or country for others. 
Scoring: 1 point per QSO. Fla. stations use 

states (49), provinces (12) and DX countries 

(12) for their multiplier. Max. of 73. (Limit 12 

DX). Others use Fla. counties. (max. of 67). 

Frequencies: C.W.—1808, 3580, 7080, 14080, 

21080, 28080. Phone—1818, 3980, 7280, 14318, 
21380, 28580. 

Awards: Certificates, both phone and c.w., to 

the top single operator scorer in each state, prov- 
ince and DX country, and each Florida county. 

There are also 5 Trophies as follows: High single 
operator, c.w. and phone, in Florida and out-of- 

state. And to the Club having the highest aggre- 

gate score. 

A summary sheet is requested showing the 
scoring and other pertinent information. Also 
name and address in BLOCK LETTERS, and a 
signed declaration that all rules and regulations 
have been observed. Include a 10¢ stamp for 
the issue with the results. 

Mailing deadline is May 30th to: 
Florida Skip Contest Committee, P.O. Box 501, 

Miami Springs, Florida 33166. 

PACC DX Contest 

Starts: 1200 GMT Saturday, April 27 
Ends: 1800 GMT Sunday, April 28 

Use all bands, 1.8 thru 28mHz, both phone 
and c.w. The same station may be worked only 
once, either phone or c.w., on each band for 
QSO and multiplier credit. (c.w. only on 160) 

Exchange: RS(T) plus a QSO number starting 
with 001. PA/PI/PE stations will also include 

their province. (ie: 579001/GR) 
Multiplier: Is determined by the provinces 

worked on each band. There are 12 provinces, 
Dr, Fr., Gd, Gr, Lb, Nb, Nh, Ov, Ut, Yp, Zh, ZI. 

Final Score: Total QSO points x sum of prov- 
inces from all bands. (12 from each band) 

Awards: Certificates to the top scorers in 
each country and call areas in W/K VE/VO, 
CE, JA, PY, VK, ZL, ZS. (also s.w.l. awards) 

Include a summary sheet with the scoring 
and other pertinent information, your name and 
address in Block Letters, and a signed declara- 
tion that rules have been observed. 

Contest contacts may be credited for the 
PACC 100 Award in lieu of QSL cards, pro- 
vided the log of station claimed is received. Send 
application with 5 IRCs to Veron Traffic Bur- 
eau, Box 1166, Arnhem, Netherlands. 

Mailing deadline for logs June 30th to: L.v.d. 
Nadort, PA@LOU, Contest Mgr. Bispolder Str. 
15, Nieuwerkerk a/d IJssel, Netherlands. 

Helvetia 22 Contest 

Starts: 1500 Gmr Saturday, April 27 

Ends: 1700 cmt Sunday, April 28 
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Dates of this activity have been fixed at two 
weeks after Easter each year. Many of the rare 
Cantons are activated so this offers an opportun- 
ity to build up your total for the attractive H 

22 Certificate. 
Use all bands 1.8 thru 28 mHz. The same 

station may be worked on each band and mode 

for QSO and multiplier credit. 
Exchange: RS(T) plus a contact number start- 

ing with 001. Swiss stations will also include 
their Canton. (ie: 579001 /ZH) 

There are 22 Cantons: AG, AR, BE, BS, FR, 
GE, GL, GR, LU, NE, NW, SG, SH, SO, SZ, 
TG, TI, UR, VD, VS, ZG, ZH. 

Scoring: Each QSO counts 3 points. The mile 

plier is the sum of Cantons worked on each 

band, a possible 22 from each band. 

Final Score: Total QSO points multiplied by 
the sum of Cantons worked on all bands. 

Awards: Certificates to the top scorers in 
each country and VE and W/K call areas. 

Logs: Indicate a Canton in a separate column 
the first time it is worked on each band. Check 
your log for duplicates and include a summary 

sheet with the scoring and other information. 
Your name and address in Block Letters and 
the usual rules observation declaration. 

Mail your logs within 30 days to: USKA 
Traffic Mgr. HB9AHA, in Moos Seengen, Switz- 

erland. 

Georgia QSO Party 
Starts: 2000 GmT Saturday, May 11 
Ends: 0200 GMT Monday, May 13- 

This is the 13th annual QSO party for the 
Columbus ARC. The same station may be 
worked on each band and mode for QSO points. 
Ga. to Ga. contacts are also permitted. 

Exchange: QSO no., RS(T) and QTH. County 

for Ga., state, province or country for others. 

Scoring: Each QSO counts 2 points. Ga. sta- 
tions multiply total by number of different states 
and VE provinces worked. Out-of-state use Ga. 

counties for their multiplier. (max. of 159) DX 
may be worked for QSO points but not for 
multiplier credit. 

Frequencies: c.w.—1810, 3590, 7060, 14060, 

21060, 28060. s.s.b.—3900, 3975, 7260, 14290, 
21360, 28600. Novices—3718, 7125, 21110, 
28110. Try 160 at 0300Z, 10 on the hour and 15 

on the half hour. 
Awards: Certificates to the highest scorer in 

each state, province, country and Georgia 
county. Also to the top Ga. and out-of-state 
Novice. There are also Plaques for the top Ga. 
and out-of-state station, and top mobile and 
portable outside own county. 

Make up your log in the usual sequence, in- 
clude a summary sheet with the scoring and the 
usual signed rules declaration. 

Mail before June 10th to: Columbus ARC, 
Att: John T. Laney III, K4BAI, P.O. 421, Col- 



When | you euy YO 
Antenna froth: SHAM: 

Zs SS : i, 

CHOOSE from all major 
ANTENNA lines- 
Antenna Specialists 

Cush Craft e 
Hy Gain ae Pi\ 

1LL major equipment | 
lines in stock, too! | 

Leia 

eae 

HA MTRONICS 
4033 BROWNSVILLE RD. ea tC PA. 19047 | 

(215) 357- 1400 , ik _ (215) 197- 5300 at 

April, 1974 © CQ e 85 



umbus, Georgia 31902. Include a large s.a.s.e. 

for copy of results. 

YL ISSBers QSO Party 
C.W.: 0001 GMT to 2400 GMT May 11 

Phone: 0001 GMT May 18 to 2400 May 19 
C.W.—24 hrs., one 6 hr. rest period. 
Phone—48 hrs. two 6 hr. rest periods. 

Rules for this one are rather lengthy. It is 

suggested you write to W7EOI for more details 

and party log forms. 
The same station may be worked on different 

bands for QSO points, but the multiplier is 
counted only once. 

Categories: DX/WK, YL/OM teams and sin- 
gle operator. (Non-members use latter) 

Exchange: Name, RS(T), SSB no., country, 

state, partner’s call if any. Non-members send 
“no number.” 

Points: Two points for contacts with mem- 

bers, 1 point if its a non-member. 

Multiplier: DXCC countries, US states, DX/ 

WK teams, YL/OM teams. 

Frequencies: C.W.—3565, 7080, 14070, 21070. 

Phone:—3873, 7273, 14333, 21373, 28673. Lis- 
ten for DX on 3775, 7090. 

Awards: Certificates to the Ist, 2nd & 3rd 

place winners in each country and state. Trophies 
and plaques to the Ist, 2nd & 3rd single operator 
world high scores, and DX/WK and YL/OM 
teams. And world single c.w. 

Pairing of DX/WK teams must be cleared by 
W7EOI. YL/OM teams must be related pairs. 
Write to W7EOI for more information. 

Logs must be postmarked no later than June 
30th and go to: Lyle W. Coleman, W7EOI, 
412-19th Street S.W., Great Falls, Mont. 59404 

World Telecomm. Contest 

C.W.—0000—2400 cmt Saturday, May 11 
Phone—0000—2400 Gort Saturday, May 18 

The Brazilian Ministry of Communication 
announces its Sth contest commemorating 
“World Telecomm. Day.” (May 17th) 

Operation is limited to single operator sta- 
tions, fixed or maritime, 10 thru 160 meters. 

Exchange: RS/RST plus your I.T.U. Zone. 
Scoring: QSO points as follows: 

10/15/20 40 80/160 
Same country 0 0 0 
Other countries 

same Zone 1 1 2 
Other Zones 

same continent 2 3 4 

Other continents 3 5 6 
Final Score: Total QSO points x different 

ITU Zones worked. Same station may be worked 

each band for QSO points but Zone counted 
once. 

Log entries in this order: Time in GMT, sta- 
tion worked, exchange sent/received, band, con- 

tinent, zone and QSO points. Separate log for 
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c.w. and phone. Include summary sheet and 

declaration. 

Awards: Diplomas to the three highest scor- 
ing stations in each country. Gold, silver and 

bronze medals to the three world high scores. 
(Separate awards for c.w. and phone) 

The I.T.U. Trophy goes to the country with 

the highest aggregate score determined by the 
mathematical average of the scores of the top 
-5 contestants. The Trophy remains in the pos- 

session of the national association of that coun- 
try, affiliated with the IARU, for one year. It is 

retired if won 3 times in a 5 year period. 
Mail logs before June 30th to: Ministerio das 

Communicacoes, DENTAL, 70000 Brasilai, DF, 
Brazil 

Editor’s Notes 

A glance at the “Events Box” shows a pretty 
heavy schedule for the months of April and 
May. Some week-ends with as many as three 
and four events going at the same time. There 

is no direct conflict if a v.h.f. contest is scheduled 
on the same week-end as a c.w., phone or RTTY 

contest. Different modes and different frequen- 
cies, so the most that can happen will be a de- 
crease in participation. 

However I question the scheduling of two 
similar contests on the same week-end. The 
PACC has always used the last week-end in 
April. The H 22 varies each year, two weeks 
after Easter. The latter claims that they received 
permission from the IARU for this year’s date. 
It would seem to me that someone at the IARU 
used poor judgement or is lacking in knowledge 

concerning contest matters. 

As for State QSO Parties they are as unpre- 
dictable as the weather. But then they don’t have 
much choice, they have to take what’s left. But 

here again they could be a bit more selective. 
Two adjoining states with parties on the same 

frequencies on the same dates? Lots ’a luck. 
73 for now, Frank, W1WY 

An action shot of Frank Anzalone ‘“streaking’”’ 
through Stamford on his way to the Post Office. 



SHES 
BY GORDON ELIOT WHITE* 

Wa Stelma DAC-V (pronounced “dak-five”’ ) 
is a first class test unit for RTTY use. It will 
do almost anything required in checking a typing 
unit, keyboard, transmitter-distributor, regenera- 
tive repeater, demodulator, keyer, or a complete 

RTTY system from keyboard to skywave and 
back. It is easy to use, reliable, sturdy, trust- 

worthy, loyal, friendly, etc. etc. 
It is about the most interesting item I have 

ever found in surplus, running a close race with 

the fine Collins’ R-390-A receiver for utility and 
reliability. It is undoubtedly expensive if you 
get it from a dealer, since it has commercial 
possibilities still, but a good many have turned 
up surplus. Although I cannot tell you where to 
look for one today, knowledgeable scrounging 

will probably turn up more. 
As the picture indicates, the DAC-V is a rack- 

mount set consisting of several interconnected 

items. The heart of the set is the DD-5 Digital 
Distortion Analyzer. In the usual setup the DD-5 
is located on the upper left, with a ’scope 
(DSS-5) on the right and at the bottom left 

the time base generator (TBG-5) and on its right 
the test pattern distortion generator (PG-105). 

The power supply (PS-3) is located behind the 
distortion analyzer in a special frame which 
holds the entire set into a standard-width relay 
rack, or on a ’scope cart for roll-around use. 

The distortion analyzer has a really large 
meter, calibrated in percent distortion, from 

zero to fifty percent. No funny jiggling, hard-to- 
interpret ’scope traces, no flashing lights, nothing 
to misunderstand, just a simple indicator which 
shows directly the distortion percentage the 
set is receiving. This, alone, is a great advance 
over even the DXD’s rotating light (CQ March 
°74) and it is a couple of orders of magnitude 
better than Stelma’s TDA-2 ’scope, the TDMS, 

and all the rest. 
If you want flashing lights the DD-5 has neon 

bulbs to indicate that a signal is being received, 
whether the transitions are early or late, and 

whether the power to the set is on. 
The controls are easily. understood, and there 

are input ‘phone jacks for a regular 60 milli- 
ampere teleprinter loop (Low Z input) or low- 
level signals (high Z in). A knob on the DD-5 
selects neutral, polar, or high-impedance signals, 

20 or 60 ma; Other controls must be set for speed 

* 1502 Stonewall Rd., Alexandria, Va. 22302 

(Baud rate) and code (unit interval) and a tog- 
gle switch set for polarity of the loop. Either 
synchronous or stop-start signals may be ex- 
amined with equal accuracy. 

Usually the space-mark transition is examined, 
but mark-space may also be selected for testing. 
Average, total, early or late peaks may be 

chosen, anywhere in the individual character— 
just set the appropriate knob. Generally “all” 
transitions are checked, on the“average” setting. 

The final control adjusts the reset of the 

percent distortion meter. In “auto” the meter 
“locks up” on the peak distortion read, and does 
not return to zero, to take another reading until 

a timing circuit—say 30 seconds—releases it, 
The Manual reset position is an override to the 
timer, and the center “off” position allows the 
indicator to follow the distortion percentage as 
it varies. 

It’s pretty interesting to watch an incoming 

high-frequency RTTY signal as the propagation 

it encounters affects the quality. Most h.f. signals 
are instantaneously pretty awful, and it gives you 
renewed respect for the engineers who designed 
printers able to copy badly distorted characters 
as well as they do. 

The DSS-5 is a fairly straightforward ’scope, 
with the usual -intensity gain and focus controls. 
It has controls to select the sweep-rate, and re- 
ceives sweep timing from the DD-S if desired. 
This allows the operator to “see” one character 
in its nominal square-wave form. You can look 
at one character, or even one transition within 
a character to analyze it. 

As anyone who has put a loop signal on a 
*scope knows, it’s not terribly easy to get one 
character to stabilize, in phase, for long enough 

to work with it. The DAC-V ’scope will hold a 
repeated “R” from your keyboard all night, or 
will show the distortion on an incoming signal 

SOOOSOCS 

The Stelma DAC-V RTTY test set. 
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Columbia Pays Top $$$! 
We need these today... now! 

KK SP-600JX HAMMARLUND RECVRS 
jk 618T COLLINS TRANSCEIVERS 

P.S. We're also hungry for: Bendix, 
Collins, Tektronix, H-P, etc. lab equip- 
ment; late model military elec. for 
ground, sea, air; other good gear. We 

pay freight! Airmail cond. & $$--wanted 
today-- now! We’re desperate! 

COLUMBIA ELECTRONIC SALES, INC. 
BOX 9266-B No. Hollywood, CA 91609 

Phone: (213) 764-9030 

: REE Catalog 
OF THE WORLD’S FINEST . 

GOVERNMENT SURPLUS © 
FLECTRONIC EQUIPMENT 

Mail Coupon for Your FREE Copy, Dept. cQ 

FAIR RADIO SALES ) 
LIMA, OHIO - 45802 | 1016 E. EUREKA = Box 1105 - 

CQ Country Chart 

A two color, wall-sized country chart is avail- 
able on poster stock and in large type for only 
$1.25 per copy postpaid. Address request to: 
CQ DX Country Chart, CQ Magazine: 14 Vander- 
venter Ave., Port Washington, N . 11050. 

WANTS TO BUY 
All types of military electronics equip- 
ment and parts. Call collect for cash offer. 

SPACE ELECTRONICS division of 
MILITARY ELECTRONICS CORP. 

76 Brookside Drive, Upper Saddle River 
New Jersey 07458 / (201) 327—7640. 

WANTED 
MILITARY SURPLUS ELECTRONIC EQUIP- 
MENT.WE NEED RT-750/ARC-34C, RT-742/ 
ARC-51BX, RT-698/ARC-102, RT-823/ARC- 
131, RT-857/ARC-134, RT-859/APX-72,618T , 
GRC- 106, VRC-12, VRC- 24, URC-9, ANTEN- 
NA COUPLERS CU- 1658A, CU-1669A, 490T- 
1, C-6287/ARC-51BX CONTROL BOXES, 
ALSO EQUIPMENT WITH APM, ARM, ASM 
AND USM PREFIXES. TOP DOLLAR PAID 
OR TRADE FOR NEW AMATEUR GEAR. 

WRITE OR PHONE (704) 524-7519, BILL 
SLEP, SLEP ELECTRONICS COMPANY, 
P.O. BOX 100, OTTO, NORTH CAROLINA 
28763. 
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without running back and forth interminably. 
(If you like running up and down you can use 

the manual positions ) 

You can slow the thing down, get Gate 

characters, let it run free, use it triggered, etc. etc. 
The display is very nice and bright, and may 

be expanded to more than fill the five inch CRT 
screen. It makes an RTTY character all but sit 
up and talk, Fig. 1 is an “R” character in Baudot 
code as it would be displayed with approximately 
25 percent Marking distortion. You can see 
breaks in the signal, poor rise times, and almost 
everything there is to see about a Teletype bit. 

First time I used a DAC-V it showed me 
spikes on my signal which had never appeared 
on my DXD or anywhere else that I could see 
them. I traced the problem to a bad filter capa- 
citor in the loop supply and solved a distortion 
problem that could not have been identified by 
any other available method. 

The PG-105 pattern generator can transmit 

a single character, selected on a field of minia- 

ture toggle switches representing from five to 
eight code segments, or a “Quick Brown Fox” 

message. 

The last seven characters in the message may 

be coded for any Baudot letter, figure or func- 
tion by removing or adding resistors on the last 
message board in the PG-105. On a fresh, un- 

coded board, resistors are in place for all of the 

35 codable bits, and as supplied, give spacing 
bits. To get marking, remove the appropriate 

resistor. 

The really-beautiful use of the DAC-V is the 
programmable distortion which you can derive 
from the pattern generator. The “distortion” 
control on the upper left offers spacing bias, 
marking bias, or switched distortion—marking 
to spacing alternatively—in the test signal. The 
other two upper control knobs on the PG-105 
allow you to set in precise amounts of distortion 
in 1% steps from zero to 50%. 

You know just how much distortion you are 

putting in, and you can check this by reading 

the DD-5 analyzer and the ’scope. No guessing. 

With this you can run up to, say, 45 percent 
switched distortion and see if a printer is ad- 
justed correctly; some will accept heavy marking 

bias (longer mark pulse than spacing pulse) but 

break into garble with just a touch of spacing 
bias. Switched distortion is really the test of a 
well-adjusted receiving selector, be it on a tape 
reperf, a typing unit, or even a cathode-ray-tube 
readout. It approximates the fortuitous distortion 
that propagation problems introduce on h.f. cir- 

cuits about as well as any test set can. 

Other pattern generator controls include 
mark-hold, free-run and stepped positions for 
the test message or selected single character. 

Synchronous-stop-start and code level controls 
will be little used by most amateurs, who deal 
with five-level start-stop signals almost exclus- 



LIBERTY PAYS MORE! 
WILL BUY 

FOR CASH 
ALL TYPES 

e ELECTRON TUBES 

e SEMICONDUCTORS 

WILL BUY 

FOR CASH 
ALL TYPES 

¢ Military Electronic 
Equipment 

¢ Test Equipment 

WIRE, WRITE, PHONE COLLECT! WE PAY FREIGHT ON ALL PURCHASES 

Liberty Electronics, Inc. 
548 Broadway, New York, New York 10012, Phone 212-925-6000 

ively. The DAC-V can put out eight-level char- 
acters, but only singly; the “FOX” message is 

coded only for five-level Baudot, and it will not 

‘generate ASCII eight-level. 
It is possible to take the message boards out 

of the DAC-V and re-code the test message 

from Baudot to ASCII, but without buying the 

ASCII boards you would have to operate the set 
in synchronous mode and code in the start and 
stop pulses for each character. The start-stop 

pulses are generated independently in the normal 

Baudot configuration, and putting them in the 

message boards will reduce the test message 
length by 55 percent. You can’t go back to 
BAUDOT without switching printed circuit 

boards, either. 

On the back of the pattern generator is a 

switch to select the type of keying for the test 
signal, either through a miniature Sigma 72 
mercury-wetted-contact polar relay or a tran- 

sistorized keyer. I generally use the relay, as it 

is reliable and not subject to being burned out 
quite as readily if I goof on voltages on my test 

loop. 

The relay itself is located in the rear of the 
time base module, while an adjustment for relay 
bias is on the rear of the pattern generator. You 
simply turn the screwdriver adjustment until the 
distortion analyzer indicates that zero distortion 

is being sent from the pattern generator. 
The time base unit (TBG-5S) has a variable 

frequency oscillator which provides timing sig- 
nals to the analyzer and the pattern generator. 
It may be equipped with up to eleven additional 
crystal-controlled fixed-frequency oscillators, for 
precise control on specific Baud rates. I have 

crystal oscillators for 45.5 Baud (60 w.p.m.) and 
75 Baud (approximately 100 w.p.m.) in my set. 

I use the set primarily to put distorted signals 
into receiving equipment to see just now close 
to the theoretical maximum (49.99999% ) they 

will accept while still printing garble-free copy. 

Mark 

Space 

Fig. 1-A CRT display of the Baudot character 
“R" with 25% Mark bias. 
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(Beyond 50 percent distortion an R becomes a 
Y, and distortion readings become meaningless) 

I often put an incoming signal on the ’scope 
to see what it looks like, and you can learn a lot 
about receivers, T-D’s and h.f. propogation from 
watching the electronic garbage flow across the 

CRT. 
It is very useful to look at your own T-D and 

keyboard on the ’scope and the analyzer, allow- 
ing adjustment in a few seconds without worry- 
ing about mechanical measurements to the 
thousandths of an inch. If it looks good on the 
’scope, it is good, even if your equipment is beat 
up enough that the adjustments in the book 
don’t make it right. 

Reader Mail 
Had a nice letter from WA2JTN, who was at 

the Miami hamfest last winter. Al wrote to men- 
tion that he found a good surplus in Orlando, 

Florida on the way home. Skycraft Parts, run 

by Sam Skinner, is at 1821 Tallokas Avenue, 
near Interstate 4 and Kaley Avenue in Orlando. 
Mail address Box 15503, zip 32808. 

Skycraft, Al says, is “a fantastic place.” They 
have all sorts of things from N.A.S.A. chiefly, 
much late solid state equipment and parts. 
Prices, he reports are reasonable and Sam was 

very helpful. ial 

Propagation [from page 80] 

Far East 20-22 (1) | 07-08 (1) | 02-03 (1) 
08-10 (2) | 03-06 (2) 
10-12 (1) | 06-08 (1) 
12-14 (2) | 03-07 (1)* 
14-16 (1) 
19-22 (1) 
22-00 (2) 
00-02 (1) 

South 14-16 (1) | 11-13 (1) | 04-08 (1) | 23-01 (1) 
Pacific 16-19 (2) | 18-16 (2) | 08-11 (2) | 01-02 (2) 
& New 19-20 (1) | 16-21 (3) | 11-17 (1) | 02-06 (3) 
Zealand 21-22 (2) | 17-20 (2) | 06-07 (2) 

22-23 (1) | 20-21 (3) | 07-08 (1) 
21-00 (4) | 01-02 (1)* 
00-01 (3) | 02-05 (2)* 
01-04 (2) | 05-06 (1)* 

Australasia | 17-20 (1) | 18-16 (1) | 19-21 (1) | 01-02 (1) 
16-18 (2) | 21-23 (2) | 02-04 (2 
18-20 (3) | 23-00 (3) | 04-06 (3) 
20-22 (2) | 00-02 (4) | 06-08 (1) 
22-23 (1) | 02-03 (3) | 02-03 (1)* 

03-04 (2) | 03-05 (2)* 
04-07 (1) | 05-06 (1)* 
07-09 (2) | 
09-10 (1) 

Northern 11-14 (1) | 09-10 (1) | 05-06 (2) | 19-20 (1) 
& Central 14-16 (2) | 10-12 (2) | 06-09 (3) | 20-21 (2) 
South 16-17 (1) | 12-14 (8) | 09-15 (2) | 21-02 (3) 
America 14-16 (4) 15-17 (8) 02-04 (2) 

16-17 (3) 17-20 (4) 04-06 (1) 
17-18 (2) | 20-21 (8) | 21-00 (1)* 
18-19 (1) 21-00 (2) | 00-03 (2)* 

00-05 (1) | 08-05 (1)* 

Peru, 18-17 (1) | 07-08 (1) | 05-06 (1) | 20-22 (1) 
Bolivia, 08-10 (2) | 06-08 (2) | 22-01 (2) 
Paraguay, 10-13 (1) | 08-09 (1) | 01-08 (1) 
Brazil, 13-14 (2) | 18-15 (1) | 21-01 (1)* 
Chile, 14-15 (3) 15-17 (2) | 
Argentina 15-16 (4) | 17-18 (8) 
& Uruguay 16-17 (3) | 18-21 (4) 

17-18 (2) 21-22 (3) 
18-20 (1) 22-00 (2) 

00-02 (1) 
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Antarctica | Nil 16-19 (1) | 07-08 (1) 
16-18 (1) 
18-19 (2) 
19-21 (3) 

03-06 (1) 

21-22 (2) 
22-00 (1) 

DX [from page 73] 

amateur radio particularly through public service 
or advancement of the state of the art; and pro- 
vision of financial assistance to worthy individ- 
uals in the pursuit of courses of learning which 
can benefit amateur radio. 

A prominent NCDXF goal is the establish- 
ment of scholarships which may be funded by 
gifts and identified in an appropriate manner to 
perpetuate the name of the donor. Gifts to the 
NCDXF are tax deductible and may be in the 
form of either cash or securities. The latter may 
be donated at owners cost so that the capital 
gains tax will not apply. 

Membership in the NCDXF is open to all 
interested persons or groups who contribute 
funds or equipment or render other services to 
the Foundation. This is a well conceived organi- 
zation. Much careful planning has gone into 
putting it together. The Board of Trustees are 
all very prominent men who have been active 
in DX affairs for many years. Included are Lee 
Shaklee, W6BH, President; Jack Troster, W6ISQ, 

Vice President; Don Schliesser, W6MAV, Sec- 
retary; Vince Chinn, K6KQN, Treasurer; Hugh 
Cassidy, WA6AUD; Merle Parten, K6DC; and 

James Maxwell, W6CUF. The CQ DX Depart- 
ment feels that this is an outstanding group 
worthy of the support of anyone interested in 

its aims. 

QSL Information 

A4FXD—Via G3XEC IH9AA—c/o I6PLN 
A51PN—To W1JFL KAIBL—Via K09SVW 
AP2BS—c/o Punjab Boy KC6HC—To H. M. Cham- 

Scout Assn., P.O. Box berlain, P.O. Box 932, 
65, Lahore, Pakistan Kolonia, Ponape, E. 

CR38AB—Via CT2AZ Caroline Is. 96941 
CR8AH—To W4VPD OX3BE, OX3BU, OX38BX, 
FB8xXA & FB8XC—c/o OX3KW, OX3SE, 
F2MO Ox3WwxX 

HC1CW—Via K7TNHV OX3XD—co/ OZ8KW 
HC8GI—To KZ5SD PJ8AR—Via W3HNK 
HH2WF—c/o WA2JDT PJ8SWW—To W9IGW 
HS3AGL—Via K4UBR PJ9GIW—c/o K4BAI 
HS4AGZ—To K5LBU 

SV1IDB/A—QSLs for s.s.b. contacts April 21-25, 1973 
may be obtained from DL7FT or G5BCX based on 
time of operation as follows: 

April 21, 1627—1800 emt; April 22,0900-1110 & 
1515-1615 emt ; April 23, 0800-0907, 13835-1430, & 2205- 
2300 amr; April 24, 0710-0930 & 2030-2300 GMT; and 
April 25, 0520-0700 amt—Via DL7FT. 

April 22, 1344-1403 emt; April 28, 0910-1005 & 
2100-2205 cmt; April 24, 1431-1535 GMT and April 25, 
0706-0800 GMt—Via G5BCX, Al Fance, Birchdene, The 
Lagger, Chalfant, St. Giles, Bucks., England. 

TAIKT—To DLOUJ ZB2CF—c/o WA2MVQ 
TAITS—c/o WA0ETC ZD3X—Via OH2NB 
TU2AZ—Via DL7MQ ZD7FT—To VE1LAIH 
TU2DR—To VE8BXA ZLANJ/A—c/o ZL3I1T 
TU2EF—c/o WA6CEB ZS2MI—Via ZS6LW 
VP1KD—To K4ELK 3B6CF—To JA9CUV/1 
VP2SQ—c/o W2MIG 4L8A—c/o P.O. Box 88, 
VR4BS—Via ZL4NH Moscow, U.S.S.R. 
WB4BVQ/8R1—To 4W1PM—Via IT9AF 
WA6MWG 5R8CO—To F8US 

XG1J—c/o XE1J 5T5LO—c/o K9KXA 



XU1AA—Via P.O. Box 
59, Phnom Penh, Khmer 
Republic (Cambodia) 

YJ8SBL—To W6NJU, 7632 
Woodland Lane, Fair 
Oaks, Calif. 95628 

6Y5BF—Via WAG6AHF 
8R1CB—To W2MIG 
9LIJT—c/o WA4ZYQ 
9U5CR, 9U5RB, and 
9U5CM—Via ON5TO 

974A A—To W6CUF 

Late QSL Information 
EL2DG, EL2DS & EL2NS VK0JM—Not Via VK3XB 
—Via WB4SRX, 236 VE3AII/SU—To VELAL 
Clover Lane, Louisville, WJ5SKY—c/o WB5IQB 
KY 40207 5COCN—Not via KIGTE 

FG7XZ—To WB4SRX (John has received 
HS4AGN—Via W5LUJ many cards, but has no 
SY5MA—To W4KA knowledge of this 
VATWJ—Via VETWJI station.) 

73, John, K4IIF 

Awards [from page 76] 

tions arise or if he desires to check the honor 
system. All this normally means a person does 
not have to trust his valuable cards to the mails 
and also saves much postage costs. 

I wanted to quote some valuable data re NET 
operations and intentional QRM from the Janu- 
ary issue of MARAC Newsletter but I have run 
out of space... How was your month? 73, Ed., 
W2GT. 

FM. [from page 60] 

types of detectors which is not too subject to 
this kind of mish-mash is the so-called “‘pulse- 
counting discriminator,” not usually found 
in ham gear. 

So, when the subject is distortion, and the 

prevention thereof, then we must come to 
a couple of rapid conclusions—relative to 
the receiving equipment that you will be 
feeding. If you know that the other guys 
receiver might have a 7 kiloHertz 1.f. filter, 

then keep your deviation, modulation, car- 

rier swing, call it what you will, down to 

less than 7 kiloHertz. If your repeater group 
has the i.f.s in the input receiver really tight 
to a 10 kiloHertz passband, then for God’s 
sake, don’t go bombing the thing out with 
your rig having 15 kHz peak deviation. You 
will become, if nothing worse, unpopular and 
unloved. Make sure that you are on fre- 
quency with the receiver in use. You don’t 
have to be traceable to the National Bureau 
of Standards. If you are within 1 kiloHertz 
or 1000 cycles of the receiver center fre- 
quency (as published) then you will be cool, 
as long as your deviation is not excessive 
for that receiver. Don’t knock yourself out 
playing the futile game of “frequency-coun- 
tersmanship,” which is my pet name for that 
idiotic weekend pastime I hear so often when 
all the frequency mavens (experts) are put- 
ting everyone else within 23 cycles of the 
correct frequency. The truth is that you don’t 

have to be that close, and they probably 
can’t coutn you that accurately, and that the 
crystal in your rig probably won’t stay there 
for two hours. 

Philosophy For The Month 
The time has arrived to cut through some 

of the “mystique” of f.m. It’s been around too 
damned long to continue to be as misunder- 
stood as it appears (in my opinion) to be. 
There are no real mysteries in f.m. other 
than those I intend to speak upon next month 
—‘“The Great FM Super-specialized Voca- 
bulary Game,” or “How I Learned To Sound 
Like The Village Idiot By Listening to My 
Local Repeater!” 

73, Norm, W2JUP 

Math’s Notes [from page 65] 

ling the pulse repetition rate (waveform #2). 
3. With both potentiometers replaced by 

fixed resistors of equal value of Ri replaced 
with a potentiometer, the circuit becomes a 
symmetrical square wave generator with the 
potentiometer controlling the frequency 
(waveform #3). 

4. With Di disconnected from the unijunc- 
tion output and the appropriate charging 
circuit disconnected from the collector of Q1, 
the circuit becomes a monostable multivibra- 
tor. A positive input pulse to the free end of 
D; (through a 1K resistor) will now trigger 

the circuit for a time duration controlled by 
the remaining potentiometer (waveform #4). 
An inverted output is available in all of these 
schemes from the collector of Q:1 if desired. 

There is one other timing device that I 
would like to discuss at this time and that is 
a relatively new device, the 555 timer inte- 
grated circuit first made available by Signetics 

Corporation, Sunnyvale, California. 
This chip contains all of the circuitry nec- 

essary to perform just about all of the timing 
functions that one can think of and, the basic 

chip is inexpensive. Signetics version, the NE 
555V is 79¢ in 100 quantities. Intersil, Inc., 

Cupertino, California has one for 95¢ in 100 
quantities and National Semiconductor, 

» Santa Clara, California has their LM555 for 

$1.25 each in 100 quantities. Other manufac- 
turers will no doubt follow in the very near 

future. 
Figures 4 and 5 show the two basic hook- 

ups for the 555. Also given in the figures are 
a convenient chart for determining suitable 
values. Figure 4 is the basic timer with a 
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negative trigger pulse initiating the cycle. 

Note that a reset switch must be activated to 
start a new timing cycle. In fig. 5, the 555 is 
used as a simple rectangular wave oscillator 

with components as shown. Making RA or 
RB variable in this circuit will vary the vari- 

ous times as shown on the diagram. 
Additional circuitry and details can be ob- 

tained from the data sheets of the manufac- 
turers of the various 555’s as indicated above. 

See you next month. 
‘73, WA2NDM 

A Surplus Story [from page 41] 

the wooden panels while apparently hand 
wound transformers containing a wealth in 

copper rested in a dark corner. An equally 
venerable generator also rested on one side. 

The operating table sported a pair of receiv- 
ers...one a Kennedy, the other a Wireless 

Specialty. A massive key on a marble base 
occupied part of the table, too. I knew I was 
in the company of a great past... but remem- 
ber, I was a level-headed purchasing agent 
for a leading mail-order firm...not a curator 
for a museum. In plain language nostalgia 

didn’t pay my salary and I shuddered to think 
what my boss would say if I came back driv- 
ing that grandfather of all “mobiles.” Indeed, 
I doubted that the early Ford was capable of 
traveling the 50 miles back home under its 
own power! 

With that, I thanked my host for the time 
he had spent with us. I also thanked the beau- 
tiful daughter. But in parting, my host im- 
parted a piece of information which will 
forever haunt me and which one of our read- 
ers may help clear up! 

“Son,” he said, “don’t you know this is the 

very truck which Teddy Roosevelt used when 
he made his Brazilian exploration trip in 
LON | 

QRP [from page 52] 

foot, battery power, and dipole, during the per- 
iod October 6-24, 1973, I worked the following 
on 20 m. s.s.b.: UBSEO, F9KI, UBSOD, 
UKSGAA, EI8CA, G3VER/A, DF2GX, 
W2BOK, OE9WGI, EA3JE, UOSGR, 
SP9DUW, HB9ATF, and YUIAOD, plus a 
number of duplicate countries.” 
de WOIYP: Thought you might like to see my 
CD Party activity for January 12-14, 1974. ] 
used 1 watt output, vertical and dipole on 80, 
vertical and yagi on 40, and a 3 element quad 
on 20 and 15 meters at 75 ft. In six hours of 
operation: 185 QSO’s, 60 sections, 45 states. 
I found that I could call CQ on all bands and get 
an answer, but of course I had to call others too! 
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Tried the same on s.s.b. last weekend with 
poorer results—seems that weak signals and 
QRM cause much more grief for receiving 
stations on s.s.b.” 

That’s about all the space for this month. 
Wish we could run more of the comments 
we’ve received—but keep the mail coming 
to let us know what is going on. We’re es- 
pecially interested in reports from various 
sections of the country (and world?) on the 
turn-outs during the weekly QRPp QSO 

parties which should be under way by the 
time you read this. Hope to meet many of 
you on the air during the parties. 

The results to the Third Annual QRPp 

QSO Party are included elsewhere. Also, 
we are including the final 1973 standings 
for QRPp WAS and DXCC. A note is in 
order about the listings. Our basic purpose 
is not to set up competition to see who can 
outrace who to the top. The purpose is to 
give a broad picture of the results all kinds 
of QRPp’ers—contest fanatics and easy-goin’ 
ragchewers alike—have been experiencing. 
The listings will be updated about twice a 
year, so get your standings in around the 
end of June. 

73, Ade, K8EEG/ 

SSTV [from page 44] 

Es 2 volts 
should be: R= F = SOcia 

We would pick the closest 5% value, 24K, or 
make RE variable so that the sawtooth out- 
put amplitude can be trimmed to exactly the 
desired value. 

The design of the discharge circuit comes 
next. The discharge transistor is of course 
cut-off during the active sweep period. The 
only requirement here is that the transistor 
leakage current be much less than the 81 wa 
charging current. If Ri is only a few K 
ohms, the leakage should not be much 

greater than JcBo. Let’s assume that the 

I.C. driver delivering the 5 ms pulse is 
capable of delivering up to 5 ma to the base 
of -O1. If we use a 1K resistor for Ri, we'll 

be on the safe side with a current of 
(5 — 0.7) volts 

1000 ohms 
To discharge the capacitor in 5 milliseconds 
or less, the discharge current through the 
Q:1 collector must average 1 ma. 

CV ix 
(I Sa ane ee re 

ff .005 
It is apparent at this point that almost any 

= 24.8K 

4S as 

= 1 milliamp). 



NPN transistor will discharge the capacitor 
in less than the required time since the base 

- current of 4.3 ma times any reasonable beta 
value would produce a very high discharge 

current. Let’s assume that we have some 
2N5828s on hand, and decide to use one 

here. The only precaution we need to take 
is limiting the peak transistor current to its 
rated maximum of 100 ma. Since the possi- 
bility exists of the voltage across the capa- 

citor rising to +10 volts if the drive pulses 
should fail, Re should be calculated for this 

worst case condition. 

10 Volts 

0.1 Amp 

As a final check, we should make sure that 

the time constant, Re < C, is well under our 

5 millisecond retrace time. R2 xX C = 100 
x 10—® = 100 microseconds, which is quite 
satisfactory. 

A word on the selection of the PNP 
transistor Q2. The current through the base 
divider was arbitrarily picked as 1 milliamp. 
Since this is higher even than the emitter 
current, the base voltage will “stay put” 
even if the Q2 beta hHFE) is not very high in 
short, almost any silicon PNP transistor 
would be satisfactory. 

R2= = 100 ohms. 

Dayton Hamvention 

Just a reminder that the annual slow- 

scanner’s pilgrimage to Dayton occurs in 
April. This year, for the first time, it will be 
a three day affair with the exhibits opening 
at noon on Friday, April 26. The Amateur 
Television Forum is scheduled for 1400 on 
Saturday afternoon, and there are sure to 

be some interesting talks on SSTV. And 
anyone who thinks that amateurs are no 

longer able to contribute to the advance- 
ment of the radio/video arts are invited to 
see this year’s ham-designed SSTV equip- 
ment exhibit! For additional information 
write: Dayton Hamvention, P.O. Box 44, 

Dayton, Ohio 45401. 

Vy 73, Cop, WWORX 

Sloping Quad [from page 47] 

raised the western corner of the quad. The 
resulting signal reports dropped off in that 
direction as well as the received signals. On 
lowering the western corner, the signals im- 
proved as anticipated. Contacts with many 
west coast stations, as well as Canton Island 

(KB6) and New Zealand, proved without 

doubt that the sloping quad outperformed the 
horizontal quad to the west and southwest. 
Having an Inverted V which I no 

longer used, I decided to convert it into a 
sloping quad to favor the northeasterly di- 
rection to Europe. In order to avoid inter- 
action between the two quads and staying 
within the limits of our acre of land, the 

second quad slopes from 45 feet to 20 feet 
in a northeasterly direction. The enhance- 
ment of signals to the north and northeast 

was confirmed on contacts to New England, 
Canada, and Europe. Comparative reports 
when switching between the two quads 
showed a 10 db greater signal into Europe 
with the second quad. The same 10 db dif- 
ference was noted on contacts to the west. 
It is interesting to note that on receiving, the 
difference between the two quads hardly ever 

exceeded 6 db. However, I could now hear 

signals that were buried in the noise when 

using the Inverted V. 
After 8 months of use, I have not 

changed my 52 ohm feed line or installed a 
balun to reduce the impedance mismatch 
and improve the s.w.r. I doubt that I will 
ever make the change because of the ease 

that the transmitter loads into the 2:1 s.w.r. 
on each of the antennas. For convenience, I 

feed the antennas at corner D in fig. 1(B), 
although feeding at a higher point would 
probably improve my signal reports. 

Installation is relatively simple if adequate 
trees are available. I used monofilament 
fishing line and a 3 ounce weight to throw 

the line into the trees. It was a simple matter 
to pull up the nylon lanyard and then the 
antenna to the desired height. The antennas 
are made of 12 gauge standard electrical 
wire with plastic insulation. The plastic in- 
sulation serves no purpose other than mak- 
ing it easy to slide the insulators along the 
wire. I used circular insulators at the corners 
with rubber tape stays at the 66 ft. points to 
prevent the insulators from sliding. I would 
recommend wire no smaller than 18 gauge. 

Small lot owners should not shy away 
from this antenna. It can easily be accomo- 
dated on a lot 70 x 70 feet. In fact length- 
wise, it takes far less space than a full 
dipole for 80 meters. The sloping quad an- 
tenna is normally a single band antenna, 
however with an antenna tuner, such as the 

Johnson Matchbox, and open wire line, it 

should perform well on all bands. Without 
a tuner, and with a 3:1 s.w.r., I have used 

both quads on 40 meters with good results @ 
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CLEGG FM-27B 

Total 146-148 MHz coverage without buy- 
ing a crystal. 25w. out, fully synthesized. 

BIRD 43 WATTMETER 
$100.00 

Bird 43 Slugs specify 
frequency and power 

HF $35.00 each 
VHF $32.00 each 

Also 4350 80-10M dual scale 200w/2kw 
HamMate — $79.00 

DRAKE 

UR GH Sie eemalen hs maetne ter tees eee net amd alel deen cherie $278.00 
SC-6 W CC-1 Cabinet, both for $120 (New).................. 
W-4 Watts Meter nccterca:eiecsr econ ta secre are $61.90 
WVE4 Wat tulle tens. tes ee cette ena ea $73.95 

R4B Receiver w extra XTALG........ Writen soe oes 

ANAS TOPPA mplitien tn alii22 2 ane eee nes $49.95 
AC-10 AC Supply for AA-10, TR-22, 13.8 
VDC Bia PSieee ease eee seamen eee ee $39.95 
TR22CnistOckeewese cotes wheter ee $229.00 
TR-72 2 meter FM transceiver, 23 channel, 
WS Olwattsel3: Cav. D Cae ee eee $ 320.00 
TR4/C new $599.95 T-4XC Trans .... $530.00 
R4C Rec $499.95 MS-4 Speaker.... $ 22.00 
AC-4 Drake A.C. Power Supply .................. 

DYCOMM 
DYCOMM BRICK 2w in 35w out ................ $ 79.95 
DYCOMM BLOCK 10 in 50w out 

DYCOMM SUPER BLOCK, 2-35win, 10-80 
W out 

HALLICRAFTERS 

SR160 Transceiver 80, 40, 20 meters New w/AC 

FE PM 30 eioses neeiccaenctenematan eure pentane New.. 

DEPT. C3 
(212) 925-7000 

TELEX 12-7670 
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BARR Werrccants 

$479.95 
Clegg FM-27B Regulated AC power supply 

$79.95 

COLLINS 
SP LSee irra, aN Eyed, tee AA ateenae ee a anceen cabo $650.00 
75S-3B DCE IN anetey cert tee acer pee Benen Meer $550.00 
KWM-2A VV YORE IN Eee nin eee teens $695.00 
516-F2 Power Supply - Write or call. 

TEMPO 2 meter Linear Amplifiers 

Model 1002-3, 5 to 15 watts input, 1355 watts 

QUIT DUE eae eed ee oe cane rete rece ease reer $220.00 

SUP PIV Sc ebaee eit cs eres re, Sma ie Nec eerste el Ae 

| zZ GE INDUSTRIAL 
: SILICON RECTIFIER 

1400 PIV | 
| °" 250 amp., GE #41A281049-11. Quan- | 

| 
wy tities in ‘stock. BEN: 00 nee brand | 

=F fread fh 1 dace putea . : . $15.00 

Berkshire 24VAC constant voltage Transformer. 115 

AC in, Puts out 24V DC at 15 amps 41% with 

diagram. $50. value - $19.50 each, 2 for $35.00. | 
IBM 12 volt power supplies, not regulated. $35.00 
and up. Write or Call. 

HP Model 400D)- WIN Vikas $125.00 

Pay us a visit when you are in New York 
Thousands of unadvertised specials. 

Separate export department to expedite 
overseas orders. 

TEN TEC 
TRITON I! 5 Band Solid State Transceiver 200 
W pep R.I.T. ..... + ccneswiene $606.00 
AC Power Supply 252 «6 ee 89.00 
315 RECEIVER 10-80 meters SSB, AM, CW 

CW’ FILTER FOR 315..-5= eee $14.95 
AC4 SWR Bridge KR2 ...... $ 12.95 

$ 14.95 KR40...-——s«&$:«€89.95 

I 
l SWR BRIDGE COUPLER, DC-800 MHz 

TNC Connectors 

(no indicator) full amateur power | 

| $90.00 Value 
$10.95 

Luo ho ee 
E. F. JOHNSON 
Matchbox complete with directional coupler and 
indicator, 10-80 meters. 

2KW PEP, 1 KW AM — new, Write 
151-1-4 Variable Cap 250 pF, medium 
Xmitting type  —_.. _.. $5.95 ea. 

SWAN 
(New) SS-200- 
Write or call. 

Mark II-2kw P.E.P. Linear, 

w Swan P.S.-20 Power Supply . 

w/AC supply vy gd 

$450.00 

MARINE 
Barry stocks and has fast availability Sonar, 
Pearce-Simpson, Andrea, SBE and Antenna Spe- 
cialists VHF Transceivers, Antennas, Depth 
Finders and compasses by Andrea. 

BARKER & WILLIAMSON 
Little Dipper, GDO | $ 94.50 

DUMMY LOAD WATTMETER 334A DC-300 
MHz, 1000 watts $139.95 

850A, 852 Inductors $ 59.95 

425 Low Pass Filter, 10-80 meters 1 kw $ 24.95 

PRICES FOB 

BA RRY 512 Broadway NY, NY 10012 

ELECTRONICS 



"MISC. 
Frequency Meter Counter Model FR114/U $275.00 
Heathkit FB-301 with matching SB600 Speaker 
and Matching SB620 Panoramic adapter: Beau- 
tiful candition: ._....... a... Write or Call 
UTC/ S-44 Plate Transformer, primary 115, sec- 
ondary 1,150 VCT at 500 Ma. ... $ 35.00 
UTC Model S-46 primary TES; secondary 3,000 
VCT at 500 Ma $ 49.00 
Collins Radio, "1525-1 ‘Phone Patch & Station 
Control. Circuitry similar to 312B-4, xint condi- 
tion, with schematic . $ 24.95 
Scanamatic HighBand 8 channel scanner Write 
TMC - 0-330 B/FR 2 to 6 MHz VFO Exciter, New 
Condition, Deluxe Quality, ......... Write 

Lafayette Telsat-SSB 25, Sideband CB Rig $195.00 
Model +104R NPC Power Supply, input 115 
VAC — 12 VDC out at 4 amp REGULATED 

$ 34.95 
Model +102 NPC Power Supply, alts 115 VAC 
Output at 4 amps. Not Regulated: . $ 24.95 
LM freq. meters ._.. Peel 9L95 
Millen pieenetic shields for 3” C.R. ‘scope tubes 
with brackets Brand new $ 6.95 
115 Volt AC Power Supply for BC-221, slips into 
battery compartment. Also can be used with 
LM freq. meters $ 29.50 
ALUMINUM DIE CAST BOXES in many different 
sizes. Dosy boxes. Details in New Green Sheet 
No. 23. Write for latest prices. 
2 METER VHF DUMMY LOAD/WATTMETER 
Good up to 15 watts — m7 0: 239 CONNECTOR 
and 3” METER $ 15.95 
Original J-38 Key . Pee NeWr pel 2.50) 

INOUE IC-230-4 
SYNTHESIZED, NO CRYSTALS TO BUY. 

2 METER TRANSCEIVER 

$489.00 

' 
t 

| 
| 
| 
i} 

' Inoue IC-22 2 Meter Transceiver. 
10 watts output plus tremendous 

‘receiver — 22 channels. Ready to 
! go with crystals for 5 frequencies 
; at no extra charge. $289.00 
: MANY INOUE CRYSTALS IN STOCK 

| 1C-3PA Power Supply, Deluxe Regulated 
| for I1C-22 or IC-230 $99.00 

INVERTER/CONVERTER; 
INVERTER, 12 volt DC input, 115 volt AC out, 
Model 12-115 solid state power supply, 200 
watts continuous . new, $ 59.95 

NEW “CLOVERLEAF” SBE-450 TRC Transcon- 
verter instant access to 450 from 144, use with 
10 watt, 2 meter transceiver to operate on 
450 MHz. Pid $179.50 

BARRY HAS NEW VENUS SS2 
SLOW SCAN MONITOR IN STOCK $349.00 

COME TAKE A LOOK OR WRITE 

CASH PAID .. . FAST! For your unused TUBES, 
Semiconductors, RECEIVERS, VAC. VARIABLES 
Test Equipment, ETC. Write or call Now! Barry 
W2LNI. We Buy! We ship all over the World. 
{1 Send for Green Sheet Supplement 23. 
Send 50c postage & handling (refund lst order). 

BARR*’ HAS ANTENNAS 
C.D. Ham-I| - Latest improved Version of HAM-M------ 
with new control box - Regular Amateur net. $149.95 
Barry’s CQ introductory offer. .2......0......... $119.95 

CD Ham-M for 220 VAC in stock $175.00 
C.D. TR-44 RO ATORS, new (complete) $ 69.95 
CABLE for Hain-M & TR-44 a 14¢/ft. 

BN86 Balun by HyGain $ 14.95 
RG-8A/U 100 ft. rolls. VHF connector PL-259 
one end Type ‘‘N’’ (UG-21E/U) other end $ 12.50 
RG8A/U — 65 feet with PL-259 connectors on 
each end . S97 50 
Times Wire & Cable, T-4-50 (FM-8) 50 ohm 
lowest loss type RG8/U.foam cable 24 

Coaxial adapter for VHF to RG-17 (Amphenol 
83-86) RG-17 plug to VHF female connector $6.95 
BNC to RG-17 adapter UG-167C/U $7.95 
Authorized factory dealers for Antenna Special- 
ists, CushCraft, Gam, Heights Towers, Hy Gain, 
Mor-Gain Antenna, Mosley, Newtronics, Tri-Ex, 
Rohn, E-Z Way, Times Wire, Telrex. 
RINGO AR-2 3.75 dB gain, 135-175 MHz $ 14.50 
BBLT-144 Trunk Lip, 3.75 dB gain $ 34.95 
Newtronics CGT-144 mobile 5.2 dB gain $37.95 
Quick Disconnect by Newtronics for CGT, etc. 

$ 10.95 

14AVQ/WB VERTICAL . $ 55.00 
Roofmounting Kit: ....... S$S15:95 
18AVT/WB VERTICAL . $. 79.95 
Home Brew 4-1000A Linear w/AC supply, write 
Narda Microline Radiation Monitor (915 or 2450 MHz 
w/probes. Excint $1,000 value. ................... $450.00 
Temp CL-146 w/GLB Mode! 400B Synthesizer, 
Both for $420. 
HEATH HA-14 Mobile Linear w/AC & DC supplies, 
contains pair of 572B’s -- Write. 

EDSYN Soldering Iron (Semiconductor controlled)..... 

LIE Scie d font ee eS $ 49.50 
Self-Lock stand w/solder spool ..................., $ 12.50 

HyGain GT-550 Xcvr./AC-400 P.S. /SC- 550 Control/ 
RV-550 VFO/300Hz cw filter/25 kHz cal. All for 

ORS sd I echt «an gene $550.00 
Motorola Revr. R-220/URR 20-220 mHz $450.00 
NPC 13.6 VDC Regulated 13a. P/S ........ $ 64.95 

cee meee ee we we ee ee ee ee oe 

LITTLE LULU 
6 Meter AM Transmitter with VFO 

12 VDC/115 VAC Power Supply 
Includes practically all original parts plus detailed 

bOOKZOsIGECOSE cae pete eee een eu gre $225.00 
Can be mod. to FM... or DSB. 

DX ENGINEERING 
SPEECH COMPRESSORS 
DIRECT PLUG-IN FOR COLLINS 32S 

$79.50 ppd. U.S.A. 
DIRECT PLUG-IN FOR KWM-2 

: $79.50 ppd. U.S.A. 
DIRECT PLUG-IN FOR NEW ORAKE TR3_ or 
TR4C RECEIVER $98.50 ppd. U.S.A. 

Tube Headquarters. Diversified Stock. Heavy inventory 

of Eimac tubes, chimneys, sockets, etc. 

SUPA Sy eS Sasee dos Ba chieneiocehntenpat ton eoneeacarepe ag acees $ 19.50 
ENIMAGH3-400 Ziotes: 500 Za a ireeeeres teenies $ 37.00 
SOOO Ze $88.00 8877... $200.00 

Barry Now Stocks Bogen, Electrovoice & Univer- 
sity. Call or Write. 

NEW YORK STATE RESIDENTS ADD “APPRO- 

PRIATE SALES TAX. 

DEPT. C3 
(212) 925-7000 

TELEX 12-7670 

PRICES FOB 

BA RRY 512 Broadway NY, NY 10012 

ELECTRONICS 
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Tre Ratio Amateurs 

AERA 

Ths Rartio Amauri pease i ts Ge ee migear' ts Sesser eset 

SPECIAL OFFER FOR CQ SUBSCRIBERS ONLY 

Our circulation department has made an exhaustive study of the costs involved in processing 

renewal subscriptions. This study indicates that the average short term subscription renewal 

costs approximately $2.00, taking into account postage, printing of renewal forms, labor, etc. 

We feel that this is an extreme waste, and that the money would be far 

better in the pockets of our subscribers. Since CO enjoys a renewal per- 

centage of about 80% each year, the savings will be substantial for the 

amateur fraternity as a whole. 

Thus, we offer present subscribers only, the opportunity to place low-cost, 

long term subscriptions, while the present subscription is still in effect. 

The cost of these subscriptions will be $12.00 for the first three years 

extension, and $3.75 for each additional year thereafter. Not only will the 

CQ long-term sub save you substantial money, but it will reduce drastically 

the possiblity of computer errors on future renewals. 

This offer may be made only on the special post card printed on the maga- 

zine mailing wrapper which is used for subscriber copies only. We may have 

to withdraw this offer at any time, so prompt action is suggested. 

Dick Cowan, WA2L RO 

Publisher of CQ 
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With the HAL 1550 Keyer, 
you can get carried aura. 

The Hal 1550 is an eco- 

nomical, easy-to-use 

keyer that offers you a 

host of advanced fea- 

tures. Features like 

TTL integrated logic, 

a keyed master clock, 

built-in sidetone 

monitor with an auxil- 

iary audio output. Plus 

conventional, iambic, and Toe 
dot memory operation. > 

Designed to operate OOF Ss 

with a dual or single 

lever paddle key, the 

1550 allows you to send 

CW at your speed, from 

8 WPM to 60 WPM. And 

no automatic keyer is easier to learn to 

use. The 1550 operates from 115 VAC or 

12 VDC. Interfacing is no problem, since the 

1550 is compatible with cathode or grid-block 

keying in transmitters. What’s more, there’s 

an optional station identifier, that auto- 

matically transmits ‘‘DE,”’ followed by your station call. 
To order your HAL 1550, send the coupon today. Or 

send for more information. The 1550 Keyer, the handy 

1550/1D option and you — it’s a combination that can 
Carry you away to 

better CW than you’ve 
ever sent before. 
The HAL 1550 

costs only $75. Add 
$20 for the 1550/ID 

option (specify your 

station call and we'll 
program the ID for you). 

mS Sr SS Sa SS Se Se ee - 

HAL Communications Corp. 
Box 365, Urbana, Illinois 61801 
Telephone: (217) 359-7373 

| 
; | 

EEnclosediis) S$ =e (11550) Keven) | 
pe EIN (1550/1 DIO DtION) 
Call letters | 

O Charge to my Master Charge #__ | 
2 Charge to my BankAmericard #___ 

| 

| 

| 

| 
| 

| 
| M/C Interbank # 
| Card exp. date 
| [] Please send me the HAL catalog. 

Name 
Address Be a a a ee Be, 

| City/State/Zip _ ae 
All prices include U.S.A. shipping. Add $3 

| for air shipment. Ill. res. add 5% sales tax. C 

The 23rd Annual 

Dayton HAMVENTION” 
Expands to 3 Days 

April 26-27-28, 1974 
No Increase in Registration Price 

More Technical Sessions e Exhibits ® Flea Market e Awards 

UHF Hidden Transmitter Hunt ¢ Ladies Programs 

Special Group Meetings 

Saturday Banquet Speaker—Sen. Barry M. Goldwater, K7UGA 

Write Dayton HAMVENTION 
P.O. Box 44, Dayton, Ohio 45401 

See You at the World's Largest Ham Gathering 

April, 1974 e CQ e 97 



OMMUNICATOR 
Suite 1, 14 Vanderventer Ave., Port Washington, New York 11050 

Te 

Announcing: The Communicator.... 

...a brand new service for dealers and distributors selling the Amateur 
Radio or Citizens Band markets. 

The Communicator is a newsletter chock full of red hot news, specifically tail- 

ored to the needs of the Ham or CB dealer or distributor. It will be mailed 

monthly by first class postage for immediate delivery, with extra news editions 

published whenever industry events justify them. 

The Communicator will include up-to-date FCC activities with emphasis on how 

they'll affect the Ham and CB markets. 

It will include monthly market forecasts, industry news, new product features, 

and a special Hotline section every dealer and distributor will find to be a must. 

This hotline will pinpoint manufacturers seeking specific dealer-distributor con- 

tact, as well as the specific products being offered by the companies mentioned. 

Because The Communicator is published by the publisher of CQand S9, the nation's 

largest Amateur and CB magazines, it will have immediate access to all the latest 

happenings within the industry. 

Subscriptions to The Communicator are available to dealers and distributors who 

market Ham or CB equipment. The rate for subscriptions is $15.00 per year. 

All subscriptions must be prepaid. The pilot issue of The Communicator will be 

mailed on February 20, 1974. This issue will include a special scoop feature on 

the FCC's plans to expand both the Ham and CB Radio services. 

Don't delay. The very first issue will be well worth the price of the entire year's 

subscription. 

pamela mmr pres pore ree rare mare mane ereen one Semen Verena ers me eee TRS ETT ST =~ 
THE COMMUNICATOR 
Suite 1, 14 Vanderventer Ave., Port Washington, New York 11050 

Please enter my subscription for 1 year to the Communicator 

Enclosed find check O Money Order © Cash oO in the amount of $15. 

Name (individual) Title 

Company Name 

Street Address City State Zip 

Le Dealer 0 Distributor O Amateur Radio O CB OQ 
[ieconet 
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BUILT-IN 
LIGHTNING weiss... 
ARRESTER = Sse 

“DL G son” 
THE APPROVED LEADING HAM AND 

COMMERCIAL BALUN_IN THE WORLD TODAY. 

"W2 AU” BALUN= 
The proven balun 

S/STEEL & ¥ 

? 

, Wrsu sawn | 
¥ na 

WITH 

IT'S WHAT'S 
INSIDE 

THAT COUNTS! 

KR5 
Single paddle 
straight keyer. Self- 
completing charac- 
ters. Pre-set weight- 
ing, alterable. 
Excellent ‘feel’. For 
6 or 12 volts, DC. 

Price $34.95 

pe - 
- S/STEEL 

pereid/iI9d 

— 

HANDLES FULL 2 KW PEP AND THEN SOME. ANTENNA PATTERN 
Broad-Banded 3 to 40 Mc. WALL = —"— _ ALUN 
HELPS TV! PROBLEMS By Reducing Coax Line oot Pre 
Radiation 
NOW ALL STAINLESS STEEL HARDWARE. S0O239 
Double Silver Plated 

Pick-Up 
REPLACES CENTER INSULATOR. Withstands 
Antenna Pull of Over 600 Lbs. 
BUILT-IN LIGHTNING ARRESTER. Protects Balun 
—Could Also Save Your Valuable Gear 
BUILT-IN HANG-UP HOOK. 

Multi-Band Antennas, 
Quads : 

NOW BEING USED EXTENSIVELY BY ALL BRANCHES , 

OF THE U.S. ARMED FORCES, FAA, RCA, CIA, CANA- 

DIAN DEFENSE DEPT. PLUS THOUSANDS OF HAMS 

They’re built to last 

BIG SIGNALS DON’T JUST HAPPEN— 

GIVE YOUR ANTENNA A BREAK 
Comes in 2 models. 1:1 matches 50 or 75 ohm un- 
balanced (coax line) to 50 or 75 ohm balanced load. 
4:1 model matches 50 or 75 ohm unbalanced (coax 
line) to 200 or 300 ohm balanced load. 

Vees, 

THE WORLD OVER 

1 

2 

3 

4. IMPROVES F/B RATIO By Reducing Coax Line 

5 

6 

7 Ideal 
Dipoles, Beam and 

For Inverted 

TV. VL 
We'll “GUARANTEE 

no other:balun, at any 

price, has all these 

AVAILABLE AT ALL LEADING DEALERS. 1F NOT, ORDER DIRECT features. = 

UNADILLA RADIATION PRODUCTS 

KR20 
Dual paddle straight 
keyer. Self-complet- 
ing characters. Two 
position weight 
switch and monitor 
oscillator. AC opera- 
tion. 

Price $59.95 

MFRS. OF BALUNS 
Tel: 607-369-2985 

KR40 
Top - of - the - line 
Squeeze keyer. lam- 
bic sequence. Full 
dit and dah memo- 
ries, weight control 
and monitor oscilla- 
tor. AC operation. 

Price $89.95 

Dept. CQ UNADILLA, N.Y. 13849 

A smooth rhythmic feel — a 
slight but definite ‘break’? — 
these are among the highly de- 
sirable features that make the 
operation of a Ten-Tec keyer a 
delightful experience. The KR40 
and KR20 paddle suspensions 
employ magnetic forces to 
achieve the unique ‘‘soft touch” 
that means smoother, more artic- 
ulate and relaxing QSOs for you. 

er 
TEN-TEC 
INCORPORATED 
SEVIERVILLE, TENNESSEE 37862 

Write for address of your nearest dealer. 



Outperforms 
ALL OTHERS! 

NOW...Your BOMAR 

DEALER Has Ample 

Stocks For All Pop- 

ular 2-METER TRANS- 

CEIVERS and SCAN- 

NERS Plus Certificates 

For Special Crystal 

Needs 

_ \ WRITE FOR NAME OF NEAREST DEALER 

CRYSTALS 
“long playing” crystals 

BOMAR CRYSTAL COMPANY 
201 Blackford Ave., Middlesex, N. J. 08846 

Phone (201) 356-7787 

COMMUNICATIONS 
ELECTRONIC 
TECHNICIANS 

Foreign Employment 
with 

Major Middle East Oil Co. 

Must be High School Graduate with additional 

3 years Technical School training, specializing 
in Communications Equipment, plus 5 years 

experience in maintenance and repair of a 

variety of communications equipment. FCC 

2nd class Radio Telephone license desirable. 

Send resume detailing work experience in- 
cluding type of equipment worked on, edu- 
cational beckground and personal history to: 

DEPARTMENT C 

P.O. Box 1433 

FDR P.O. Station 

909 Third Avenue 

New York, N.Y. 10022 

an equal opportunity employer 

100 © CQ e April, 1974 

MA SHOP 
HEHKKHKKKKKEKKKKKRKKEKKHKKKHEHRAKE 

FREE TO CQ SUBSCRIBERS 
HHHKEKKHKKHKKKEKKEKKKKKEKKKRKKRKKEE 

Advertising Rates: Non-commercial ads are 10 
cents per word including abbreviations and ad- } 
dresses. Commercial and organization ads are 
35 cents per word. Minimum charge $1.00. No 
ad (non-subscriber) will be printed unless accom- 
panied by full remittance. Free to CO subscribers 

(maximum 3 lines per month). Recent CO mail- 
ing label must accompany ad. 

Closing Date: The 10th day in the third month 
preceding date of publication. Because the adver- 
tisers and equipment contained in Ham Shop 
have not been investigated, the Publishers of CQ 
cannot vouch for the merchandise listed therein. 
Direct all correspondence and ad copy to: CQ | 
Ham Shop, 14 Vanderventer Ave., Port Wash- 
ington, New York 11050. 

Antenna Insulator collector wants Ohio Brass 10‘ 
(Circa 1922) insulator; Fleron 8‘* black; National 
Company AA6, AA7; others. Walt Lehner, 5209 
Minnehaha Blivd., Edina, MN 55424. 

FOR SALE: WRL 80-40 Duo-Bander with 250 
Watt Mobile power supply, 450c MIC., mounting 
bracket, in nice condition, Hustler 80-40 Antenna 
$200. Also Heath Twoer and Mobile Power supply 
with crystals $50.00-$250.00 Buys all and 1! will 
ship. WA4DIV F.J. Christian 2325 E. Brooklane, 
Johnson City, TN 37601. 615-928-6229. 

NATIONAL; NCX-3, 2 available with AC supply, 
spkr, one 12V supply. Excellent condition $300 
renee ey G.Treiber 785 Hunt Lane,Manhasset, 
N.Y. 11030. 

WORKED SO. AMERICA CERTIFICATE. Work all 
13 countries. Send list and $1. HC1TH, 4805 Wil- 
lowbend Blivd., Houston, TX 77035. 

FOR SALE: Spectra Physics 2.0 mw 071-2 HeNe 
laser tube, brand new with power supply schematic, 
oid Oo eS NDM, 5 Melville Rd., Great Neck, 

Did you know that supplements to the book, 
“CQ YL," are available? They bring the book up 
to date with YLRL Officers through 1973 and 
the 6th YLRL Convention, held at Long Beach in 
May '72.1f you have a copy of *CQ YL”’ and would 
like to add the new supplements (the pages are 
“*slotied’’ ‘so they fit directly into the “CQ YL” 
spiral backbone), drop a note with your request to 
author/publisher, W5RZJ, Louisa Sando, 4417 - 
llth St., NW, Albuquerque, NM 87107. Please en- 
close two 8 cent stamps to cover cost of mailing. 
The one and only book about YLs in ham radio, 
“CQ YL,’’ contains 21 chapters, over 600 photo- 
‘graphs. Order your autographed copy, or a gift 
copy, from W5RZJ, $3.00 postpaid. 

BUY-SELL-TRADE. Write for monthly mailer, 
give name, adress, call letters. Complete stock of 
major brands new and reconditioned equipment. 
Call us for best deals. We buy Collins, Drake, Swan, 
ETC. SSB and FM. Associated Radio, 8012 Conser, 
Overland Park, Kansas, 66204. 913-381-5901. 

WANTED: Gonset Communicator for 2 mtr or 
220 MHZ. Top Condition only. WI1CDC, 43 
Dover Rd., Manchester, CT. 06040. 

WANTED: 75S3B or C. 31285. Teruo Fujimoto, 
96A Prospect St. Manchester NH, 03104. 

TELETYPE EQUIPMENT and parts. New and 
used. Write: R.T.T.Y Electronics, Box 655, El 
Cerrito, CA., 94530. 



WOW-Will trade like new Drake line: R-4B, T-4 XB, 
AC-4, MS-4, W-4, L-4, 2 KW linear for 75S3B, 32S3 
516F2 in same condx. WAYHEYU Rt. 2, Box 284, 
Marinette, Wis. 54143. 

NEEDED: Instructions and schematics for FM 
Modulation Monitor, Model 257, New London 
Instrument. Frank Stifter 171 S. Main Street, 
Natick, Mass. 01760. 

ANTIQUE Flame Proof Key, Dated 1921, $12.95 
PPD; W.E. Sounders, $25.00 PPD, or will trade for 
your duplicates. Walt Jackson W5ZYA, 909 N.E. 
11th Grand Prairie, TX. 75050. 

Drake SPR-4 Receiver for sale 4 years old, A-l 
condition, $300 firm. James Forsyth 454 Glenn 
Ave. Ellwood City, PA 16117. 412-758-8669. 

DIGITAL frequency display for your receiver and 
transmitter. Detailed plans, $3.00. Communications 
Becton Specialties 814 Orwell Ave., Orlando, 

HIGH GLOSS QSL CARDS: From $8 95/1000. 
Full color catalogue, $1.00. Lijon Graphics, Box 
48, East Longmeadow, Mass. 01028. 

FREE: 18 Crystals of your choice with the pur- 
chase of a new Genave GTX-200 at $269.95. Send 
cashier‘s check or money order for same-day ship- 
ment. For equally good deals on Drade, Swan, 
Standard, Clegg, Regency, Hallicrafters, Tempo, 
Kenwood, Midland, Ten-Tec, Galaxy, WHy-Gain, 
CushCraft, Mosley, Sony, and Hustler, write to 
Hoosier Electronics, your ham headquarters in the 
heart of the Midwest. Become one of our many 
happy and satisfied customers. Write or call today 
for our low quote and try our individual, personal 
service. Hoosier Electronics, R.R. 25, Box 403, 
Terre Haute, Indiana 47802. (812)-894-2397. 

PORTABLE ANTENNAE: Band master all coax 
antenna. Hear one 0n 14345 or 7240. Make a sked- 
plaoro. 1531 Lake Isabella, CA 93240. (714) 

GREATEST of them all! That’s the ARRL 1974 
National Convention, sponsored by Hudson Ama- 
teur Radio Council. Remember the dates: July 
19, 20, 21 at the Waldorf-Astoria, New York City. 
Three days of exciting events!! Wide Array of 
demonstrations, exhibits and forums featuring 
latest in FM, SSTV, ATV, RTTY, FAX, Satellites, 
Antenna design, Transistors, Integrated Circuits, 
DX, MARS, ARPSC and much more. Something to 
do every exciting minute for YLs & XYLs -- Tours, 
New York sightseeing, visits to popular TV shows, 
Parties, Fashion Shows. Meet the ARRL President, 
Vice-Presidents, and all16 Directors! Famous-name 
Speakers at Saturday Night Banquet! Everything for 
the Non-Ham, New Ham and Old Timer. For info, 
contact: ARRL Convention, 303 Tenafly Rd., 
Englewood, NJ 07631. 

DAYTON HAMVENTION expands to three days 
April 26, 27, 28, 1974 at HARA ARENA and 
Exhibition Center. Brochures mailed March 15th. 
Write for information if you have not attended the 
last two years. P.O. Box 44, Dayton, OH 45401. 

WANTED: Any information on Western Electric 
Micro-wave transmitting, receiving and monitoring 
equipment used in Bell Telephone Systems in 1950’s. 
Cecil Bounds, Pine Springs Rte., Carlsbad, NM 88220 

HAMFEST! Indiana’s Friendliest and largest Spring 
Hamfest. Wabash County ARC’s 6th Annual Ham- 
fest, May 19, 1974, 4-H Fairgrounds, rain or shine, 
admissionstill only$1.00 for advanced ticket ($1.50 
at gate). Large flea market, technical session, bingo 
for XYL’s, free overnight camping, plenty of park- 
ing, bonus for carpools (4 or more adults per car). 
For more information, or advanced tickets, write: 
Jerry Clevenger, WA9 ZHU, Rte. 4, Wabash, IN 46992 

STANDARD 146-A (1-2) $238.70, (3-11) $212.30, 
Ni-Cad batteries $1.58. Stubby Antenna $5. Stand- 
ard 826M (1-2)$324.50, (3-11) $306.90. Standard 
851T25 Watt mobile $4 

FAX PAPER: For Desk-Fax, new (not surplus), 
precut (not rolls), $15 per thousand sheets, post- 
paid worldwide. Bill Johnston, 1808 Pomona Dr., 
Las Cruces, NM 88001. 
nn — 

WANTED: Autronic Keyer Paddle, roundish tri- 
angular Base Model. State Price and Condition. 
All letters answered. Fred Capossela, BBDO; 5670 
Wilshire Blvd., Los Angeles, CA 90036. 

WANTED: Collins 51S, $1. Hammarlund HQ100 
K6 Sone S. Anita Ave., L.A., CA 90049. (213) 
472- : 

Rubber Adress stamps. Free catalog. 45 type style. 
Jackson‘s, Box 443F, Franklin Park, III. 60131. 

Filter performance computer analyzed; transfer- 
function; input and output impedances; 10 branch- 
es-20 frequencies. Submit diagram showing R,L,C 
ag ais 406 De Encanto, Redondo Beach, 

2 METER FM MOTRACs U43 HHT-1100B $150 
Less xtals, U43 HHT-1100C $200, Less xtals U43 
MHT-1130A $300, Less xtal, elements. 'D. Sonnen- 
ace aecies Lanark St. Reseda, CA, 91335. 213- 

WANTED: All models of Tunaverters and coupling 
(Oat aes Haines, 132 Rural Ave., Lewisburg, PA 

SURPLUS TEST EQUIPMENT VHF and micro- 
wave gear: bulletins; D. Edsall, 2843 St. Paul, 
Baltimore,,MD 21218. 

VACUUM VARIABLES: Jennings CUFC/CVHC 
650, 800, 1200, 1600pF. .014UF S0KV pulse 
caps. Smith Co. 1290 S. 49th St. Richmond CA. 

WANT: Manual for AN/UXH-2 fax recorder, Heath 
UT-1 power supply. Trade BC-348 rcvr for Radiola 
11! or other oldie. Ken Johnson, 701 Carolyn Ave., 
Austin, TX 78705. 

WANTED: Regenerative Receivers. Homebrew or 
factory made tube or transistor type. External 
BFO. Fred Haines, 132 Rural Ave., Lewisburg, 
PA 17837. 

SELL: Drake SW4. Coverage: 1-30 MC. Perfect/ 
with Manual. $125 or Best Offer. Dominic Pace, 
eae! 31 St. Brooklyn, N.Y. 11214. 212-373 

2-MTR FM WANTED. Swap new $150 Calendar 
Watch, lizard skin band, boxed. WOBNF, Box 105, 
Kearney, NB 68847. 

TRADE VW BUG ‘67, one owner, runs well, li- 
censed; need new (NO AC Plug in time) 30L1 
or SB220 linear in warranty. Radio WA0GY*X, 
Via 252-2434, 1422 So. Pearl, Independence, 

HYDROPONICS for XYL while QRL. Build-your- 
self garden components, books, nutrients. 5-page 
catalog, send 40 cents, refundable. !ncorporated 
3-1971, BURWELL GEOPONICS, Box 125-DC, 
Rancho Sanfe, CA 92067. 

WANTED: R-1051/URR revr. Will pay $800. Lee, 
1217 Westerly Terrace 2, Los Angeles, CA 90026. 
(213) 666-5832. 

SURPLUS’ Giant bargain-packed catalog, $1. Etco 
Electronics, Dept. CQ, Box 741, Montreal A, H3C 
2V2. 

TEN LB. ELECTRONICS PARTS, $10, tubes for 
Bae Williams, P.O. Box 7057, Norfolk, VA 

LOOKING FOR old Lionel trains. Interested only 
in ‘*O”’ gauge, excellent to like-new condition. Pri- 
mary interest is locomotives prior to 1952, but will 
consider complete sets or more recent models. Am 
willing to buy outright for cash or swap radio gear 
to meet your needs. Write Dick Cowan, WA2LRO, 
c/o CQ Magazine, or call 516/883-6200. 

FCC test answers any class $2 Dixie Tec box- 
8352 Savannah, Georgia 31402. 

FOR SALE: ECS8 Vacuum Variable, 2 to 8 mmf. 
ideal for neutralizing capacitor, $17 postpaid. 
A. Dorhoffer, K2EEK, CQ Magazine, 14 Vander- 
venter Ave., Port Washington, NY 11050. 
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For 
FREQ. 

STABILITY 
Depend on JAN Crystals. 
Our large stock of quartz 

crystal materials and components assures Fast 
Delivery from us. 

CRYSTAL SPECIALS 
2-METER FM for most Transceivers ea. $3.75 

144-148 MHz — .0025 Tol. 

Frequency Standards 
100 KHz (HC 13/U) 
1000 KHz (HC 6/U) 

Almost all CB Sets, Tr. or Rec. 

4.50 
4.50 

2.50 
(CB Synthesizer Crystal on request) 

Any Amateur Band in FT-243 1.50 

(80-meter, $3.00 - 160-meter not avail.) 4 for 5.00 
For 1st class mail, add 20¢ per crystal. For 
Airmail, add 25¢. Send check or money order. 
No dealers, please. 

Division of Bob Whan 
& Son Electronics, Inc. 

2400 Crystal Drive 
Ft. Myers, Florida 

33901 

All Phones 
(813) 936-2397 

Send 10¢ for new catalog with 12 oscillator 
circuits and lists of frequencies in stock. 

YOU'VE SEEN THE MAGAZINE ARTICLES 

Here’s what you can expect 
from the DX ENGINEERING 

RF Speech Processor 

6 db INCREASE IN AVERAGE 
POWER 

MAINTAINS VOICE QUALITY 

IMPROVES INTELLIGIBILITY 

NO CABLES OR BENCH 
SPACE REQUIRED 

e EXCELLENT FOR PHONE PATCH 

e NO ADDITIONAL ADJUST- 
MENTS — MIKE GAIN ADJUSTS CLIPPING LEVEL 

¢ UNIQUE PLUG-IN UNIT— NO MODIFICATIONS 
REQUIRED 

: Thi RFE | — 
fy Rerrentae Wee ae cia alae 

transmitter designs for amateur 
and military use. 

Models Now Available ENG tte hing 

oo 328 

==" Collins 328-3, KWM-2..$79.50 ea. 
Drake TR-3, TR-4... .$98.50 ea. 

eat bald. — Calif. Residents 
5% Tax 

Watch for other models later! 

DX Engineering 
2455 Chico Avenue South El Monte, Calif. 91733 
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| al Electronic Supply, 

MAGAZINES FOR SALE: CQ/73/QST/Ham RAD- 
10 issues at 10 cents each (plus shipping) from 
Lockheed Ham Club, 2814 Empire, Burbank, CA 
91504. Send list and check. Available issues and 
any refund due will be sent promptly. 

NAME BRAND digital test equipment. Discount 
prices. Free catalog and price list. Salen Electronics, 
P.O. Box 82, Skokie, 1L 60076. 

STANDARD 146-A (1-2) $238.70, AES else SOP 
Ni-Cad batteries $1.58. Stubby TARGA ess S57 Stand- 
ard 826M (1-2) $324. 50, (3-11) $306.90. Standard 
851T 25 watt mobile $420. 20. Standard RPT-1, 
Repeater $600. HM-175 antenna $16.00. Base Sta- 
tion antenna, HM-191 8.25dB (list $169 50) net 
$119.95. Send check and we’ll pay postage or we'll 
ship COD. Electronics Communication Co., P.O. 
Box 17222, Nashville, TN 37217. 24HR. (615) 
834-8999. 

| CAPACITORS WANTED: Computer-grades, Tahta- 
lums, Mylars, Discs. Write for top cash offer. Nation- 

Dept. Cl, 7231-B Garden 
Grove Blvd., Garden Grove, CA 92641. Phone: 

| (213) 597-7010 or (714) 893-2900. 

WANTED: Davco DR 30. Must be Al and reason- 
able. Advise lowest cash price. JJ Moran, 4205 Ar- 
thur St., Hollywood FL 33201. 

RTTY: Model 19 Set complete w/table. $90 plus 
shipping or you pick up. Ed Bienstock 37 30 Nauti- 
lus Ave. Brooklyn NY 11224. 

SELL: Wagner 3600-0-3600 v Xfmr 1 amp with 
110/220 primary. FOB Want Telrex 20 Mtr. beam. 
Sonn Paul Bittner, 814 4th St., Virginia, MN, 
DOI on 

DRAKE 2B, $160; Gonset Communicator II! 6 
meters $70; WANT: Matchbox, Heath AT-1; SX- 

| 88. K5BDZ, 9215 Rowan, Houston, TX 77036. 

SELL: Tektronix Scope 535 w/plug in 34/35K, 
$380. Sig Gen Measurement 80, $250. FM Dev 
Meter Marconi 791C, $150. W2 ANT D.Marx, 32 
Farm Road, St. James, NY 11780. 

HALLICRAFTERS Ht-37, excellent condition,- 
many extras, $185. Larry- WN6 PXM, 5917 Stone- 
view Dr. Culver City, CA 90230. 

FREE CERTIFICATE - Write to Joseph Schwartz, 
New York Chapter, N.A.H.A. 43-34 Union St., 
Flushing, NY 11355. 

WANTED: Cabinet for Freed-Eismann NR7, cabin- 
et and 2 audio transformers for a Kennedy Type 
525 audio amplifier, 2 audio transformers for a CR9 
Grebe, battery switch and other parts for Atwater 
Kent breadboard receivers, 199 and WDil1 tubes 
Wm B Duck catalogue nos. 12-14. Glen Angle, 
KOTAM, Clear Lake, SD 57226. 

The Radio Club of Greater New York would like 
to have you as a member. We collect and swap all- 
types of cards. Further info: Box 427 Rego Park, 
NYSi37 45 

WANTED: Swan Model 210 External V.F.O. in 
Mint Condition. Richardson, 1109 Dakota S.E., 
Albuquerque NM 87108. 

WILL BUY: Mosley TA33 SR. beam. Will pick up 
within 50 miles. Bill Blaha 1170 So. Ridgeland 
Ave. Oak Park, IL 60304. 

SELL: Heath Sixer $30. Soundesign stero recei- 
ver, speakers & 3 speed turntable, $125. Precision 
E-200C RF signal Gen. Exc. $100. Magnum 6 for 
Heath $90. Bob Sherman, 350 65th St., Brooklyn, 
NY 11220. 

Silent Howard fans, frame 11.75 Cm $10 Lynmar 
50 to 75 ohm unbal. xformer 1.5-40 MHz 1Kw 
$8. WA2ECI, 11 Fort George Hill, NYC, 10040. 

SB500 with man. 6M. $140. HW 30 Twoer $30. 
WA2ZWB, 119 Hillsdale Rd. Old Bridge N.J.,-- 
08857. 

DRAKE: ee T4 XB, AC4, MS4. $750. You- 
pick-up. $7 3 ‘shipped. Mint condx. Jim K9FRZ, 
(312) 529-7 



‘gain 550) 
The Total Communication System 

From efectronics center, inc. 
Dallas 

The Hy-Gain 550A is the complete amateur system. Designed from the ground up to work together for total per- 
formance. Each element is matched to the system, for simple, plug-in expansion of your capabilities. 

GT-550A Transceiver The matchless heart of the 550A System. No other transceiver can give you this performance 
for the price. Operating fixed station or mobile, the GT-550A is guaranteed to have top frequency stability after 

warm-up. A graph showing stability during final check-out is included with each unit. 25 KHz calibrator and VOX, 
optional. 

Frequency Coverage —3.5-4.0, 7.0-7.5, 14.0-14.5, 21.0-21.5, 28.0-29.0 MHz crystals supplied. Other 10 meter 
coverage optional..Power Output—300 watts PEP (nominal) on SSB, 180 watts on CW and RTTY, into 50 ohm 
resistive load. 

Harmonic and Spurious Radiation — Carrier suppression in excess of 45 db down, unwanted side bands minus 
55 db oscillator feed through and mixer spurious products down 50 db.Second harmonic minus 40 db and 
third order distortion in excess of minus 45 db. 

Noise Level — In excess of 40 db below single tone carrier. 

Audio Frequency Response — Minus 6 db approximately 300/2400 Hz determined by side band filter. 

RF Compression Characteristics —Up to 10 db RF compression without distortion. 

Receiver Sensitivity — Better than..5 uv for 10 db S+N/n ratio. 

Receiver Selectivity — 2.1 KHz with 1.8 shape factor for SSB or 300 Hz sharp selectivity with optional CW filter. 

Receiver Spurious Response —Image rejection better than 40 db down. Internal spurious below 1 uv equivalent 
input. 

Frequency Calibration —Interpolation to 1 KHz in 5 KHz increments. 

Frequency Stability —Within 10 Hz during any 30 minute warm-up period, less than 100 Hz in any 15 minute 
warm-up period, not more than 100 Hz with a plus or minus 10% line voltage variation. 

Calibration Accuracy — Interpolation to 1 KHz after calibration. 

Back Lash —Not more than 50 Hz. 

Output Impedance — Variable 50 ohms nominal capable of matching up to 2-1 SWR (30-100 Ohms). 

Automatic Volume Control —Fast attack, slow release on all receiver modes. 

Order No. 855 Ham Net $595.00 

RF550A _ contains high accuracy watt meter; calibrated in 400 and 4,000 watt scales; switch for forward or 
selected power; switch to select 5 antennas or dummy load. Order No. 857 Ham Net $75.00 

RV550A is a solid state VFO. Function switch selects the remote unit to control Receive-Transceive-Transmit 
frequency independently. Order No. 856 Ham Net $95.00 

SC550A_ Speaker Console with headphone jack. AC400 power supply will mount inside. Order No. 858 Ham 
Net $29.95 

AC400 Power Supply is heavy duty solid state to operate GT-550A at full power, on SSB or CW, and with switch 
selection of 115/230 VAC, 50/60 Hz input voltages. Order No. 801 Ham Net $99.95 

G-1000 12V DC Mobile power supply with cables. Order No. 802 Ham Net $129.95 

Electronics Center carries complete lines of Ham equipment, accessories and antennas. Write or call Walt, 

W5ZYA or Al, W5PXH for your HAM needs. 

Home of the world’s largest 

Electronic Flea Market. It’s 
free! First Saturday of each 

month. 
ectronics center, inc. 
2929 N. Haskell « Dallas, TX 75204 * 214/526-2023 
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CW FILTER 

MPL 
. CW FILTER 

o4y PHONES: 

New Model CWF-2BX—$19.95. Model CWF-2—$12.95, Kit. 
Ready to-use. Please include $14.95 Wired, tested, guaranteed. 

$1.00 postage. Please include 55c postage. 

e Get Razor Sharp selectivity from any receiver or transceiver. 

e Extremely high skirt rejection. 

e Drastically reduces all background noise. 

e No audible ringing. 
e No impedance matching. 
e Ultra modern active filter design uses IC’s for super high performance. 

We have what we think is the finest CW filter available anywhere. The 80 Hz selectivi- 
ty with its steep sided skirts will allow you to pick out one signal and eliminate all 
other QRM and QRN. Simply plug it into the phone jack or connect it to the speaker 
terminals of any receiver or transceiver and use headphones, small speaker, or § 
speaker amplifier. Better yet, connect it between any audio stages to take advantage 
of the built in receiver audio amplifier. 

Build the 2x3” CWF-2 PC card into your receiver or get the self contained and ready 
to use CWF-2BX and plug in! 

SPECIFICATIONS 

BANDWIDTH: 80 Hz, 110 Hz, 180 Hz (Switch selectable) 
SKIRT REJECTION: At least 60 db down 1 octave from center frequency for 

80 Hz bandwidth 
CENTER FREQUENCY: 750 Hz 
INSERTION LOSS: None. Typical gain 1.2 at 180 Hz BW, 1.5 at 110 Hz BW, 2.4 

at 80 Hz BW 
INDIVIDUAL STAGE Q: 4 (minimizes ringing) 
IMPEDANCE LEVELS: No impedance matching required 
POWER REQUIRED: CWF-2.. . 6 volts (2 ma.) to 30 volts (8 ma.); CWF-2BX 

. . .8tandard 9 volt transistor radio battery 
DIMENSIONS: CWF-2. . . 2"x3" PC board; CWF-2BX .. .4"x3 1/4"x2 3/16" 

(black winkle steel top, white aluminum bottom, rubber feet) 

TRY this fantastic CW filter. If you don't think it is the best you have ever used, 
ask for your money back. We will cheerfully refund it. These filters carry a full 

one year warranty. 

Write for FREE brochures and magazine test reports. Other IC active filters available: CW mini filter (1¥2"Xx2"), 

low pass, high pass, and wide bandpass fiiters. Audio amplifiers: 2, 1, 2 watts. Crystal calibrator. 

MFJ ENTERPRISES 
P.O. Box 494-J, Mississippi State, MS 39762 

° S 9° 

AMERICA’S FINEST 

telescoping, tilt- over 

amateur radio towers. 
’ 

owe = & wer SAVE! Buy direct 
from the factory! 

Heights to 115 feet. Imme- 
diate delivery! Guved 
towers also available to 
any desired height. See 
yeur dealer or phone us 
direct: Area Code 813 
971-1961. Write of phone 
TODAY! ° 
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MAGAZINES FOR SALE: CQ//3/QST/Ham-- 
Radio. Send SASE for list. E D Guimares, RFD 2, 
Box 480 Middleboro MA 02346. 

DxXers write you in English. Why not reciprocate? 
In 54 languages! Get QSLs! K3CHP’s DX QSL 
Guide, $3.95. Joe Mikuckis, 6913 Furman Pkwy., 
Riverdale, MD 20840. 

Star 700E rcvr & 300 wt xmtr, 80-10 mtrs, xInt 
condition, $790. Urs for $3235 S N Silbert, White 
Sulfur Springs, NY 912753 7 

SELL: Special Power Supply & Speaker for Drake 
T4XB. Gives higher output and better linearity 
$40. David Schwartz 1183 Southeast St. Amherst, 
MA 01002. 

COLLECTORS: Zenith Super Trans-Oceanic Por- 
table AC/DC circa 1951 Vy good condition, orig- 
inal manuals, make offer/trade. WAINTF, 33, 
Bates Ave. N. Kingstown, RI 02852. 

WANTED: Galaxy duo bander, Navigator, HA- 
350, NC-190, HQ-170 any condition reasonable. 
Lowest price first letter. H. Johnson 6305 Redbird 
Terrace Dr., Clinton, OH 44216. 

Clegg 99’er, with HA/S VFO wired in, A-1, $75. 
EF. Russell, 19680 Mountville Dr. Maple Hts., OH 

HEATH Twoer with DC PS, pes K5 BCQ, 5114 
Geneva, Friendswood TX 7754 

“Heath QRP HW7 with AC Pha g? supply & manu- 
als. Excellent condition. $75. Bob Massey, Box, 
4501 Norton AFB CA 92409.” 

“KNM-2, Waters Notch Filters, PM-2, CC-2 Carry- 
ing case, extra marine band crystals, "gold contact 
plug-in relay mod kit, (not installed). Clean. $690, 
‘FOB 1290 East Ave. Apt 4, Rochester NY, (716)- 
473-0735.” 

HEATH AM2 $8, CQ QST 5c, 4X5 Speed Graphic 
Anniv. w/case & flash, 4X5 Federal enlarger, 16 
MM movie cameras, Misc. foto. Sell or Trade. Want 
Oe area & Beam. Earl Frentz, Deerwood, MN, 

FOR SALE: Best offer, Clegg 22’er Transceiver, 
full of Xtals, A-1 condition. K3 YMN, HL Snyder 
2185 Sampson St., Pittsburg PA 15235. 

METRIC CONVERTERS: Very useful in the ham 
shack. Pocket converter changes U.S. unites to Me- 
tric System. $2.50 each. WA2DFC, F. Lampert, 
10 Greenview Dr., Pequannock, NJ 07440. 

HALLICRAFTER HT-32, Mint w/manual-factory 
.schem. conversion to HT-32A-New Power Xformer 
& side band Xtal, $210. W1 JSS, 9 Winter Terrace, 
Westwood, MA (617) 762-5252. 

FOR SALE: Heath sixer, good condition, manual, 
xtal, A.C. cord, $20. JG Swaney, 10534 California 
Ave. Aurora, OH 44202. 

Your non-commercial swap-n-sell ads run FREE in 
TRADIO. Send ads to TRADIO, in care of Wichita 
Amateur Radio Society - P.O. Box 4391 - Wichita 
Falls, TX 76308. 

WANTED: Used Electronic text books; back dated 
magazines. Donald Ryan, Star route, South Ply- 
mouth NY. 

SELL: HP-803,417 aay 50 for both FOB my QTH. 
DD: Callaghan’ 233 Mohawk St., Tiffin, OH44883. 

FOR SALE: DxX- 100 xmtr $80. Ameco TxX-62 
xmtr $90. Both in good condition. no shipping 
F. Kurz, W9 VTQ, P.O. Box 347, Zion IL 60099” 

FOR SALE: KWM-2 & 516F-2 A.C. supply, $695. 
312B-4, $165. 30L-1, $339. All excellent condi- 
tion. Also, mint HQ-129 X, $88. Ship F.O.B. 
W4 MDB, Box 99115, Louisville, KY 40299. 

FOR SALE: New A-BEC Electric wheel chair- 
wholesale, $730. 12 volt rechargeable battery. 
Billy, Mobray, KS YBQ, Keyes, OK 73947. (405)- 



SELL: Galaxy FM-210 with matching A.C. power 
supply, 25w. Amp., Mike, xtals, $200,PPD. W. 
Burding, N. Bay Ave. Eastport, NY 11941. 

Richmond High School desperately needs any ham 
equipment, that will be donated to its ham club. 
WRITE: D. Bacom, WN6TP4J, San Pablo CA 94806. 

24 Hour Clocks -- a necessity for DX or traffic 
work. Battery or electric. Steve Antosh WB6BNM, 
1524 N. Oklahoma Ave. Shawnee, OK 74801 

HT37, NC300, DB20, Paragon 144, Comdel Pro- 
cessor, 700 w. SSB rig, many parts. List free. No 
shipping. W8&QX, Box 452, Birmingham, MI, 
48012. 

FOR SALE: Heath 6-meter transceiver HW-29 and 
vibrator power supply VP-1-12 complete w/manu- 
als xtal and mike. K3LVO, 436 Nimitz Ave. 
State College, PA 16801. 

WANTED: Hallicrafter S-36, FOR SALE: Swan 
270B with DC supply; Drake 2B with accessor- 
ies. WB2 AHR, 76 Main St., Matawan NJ 07747. 

FOR SALE: FM. Gladding 25, w/AC 
supply. 25 watts out. New condition, Paid $325 
will sell for $199 (includes 8 xtals). K2ZCU2383 
West Side Dr., N. Chili, NY 14514. (716) 594 

2 meter 

i} 

17 $225, TTY model 19ASR $100, 
5, MainLiner TTL/2 $100. M.Sorochka 
Sis pelirosejelesl sa NY ele) 2) 4'8is.- ONS 

FOR SALE: New (still in box) Hy-gain Hy-quad, 
$135. New (still in box) TR-44 Rotator & 75ft- 
new cable, $65. WANT: Hi/Lo Police Scanner. 
WB9IDWG, Box 593-Mundelein, IL 60060. 

Manual for RACES (Radio Amateur Civil Emer- 
gency Service) $2.00 ea. Ted Goulden WAS VRE 
RR 2, Sox 276, Yukon, OK 73099. 

LAB Primary Phase Standard w/5’’ Scope $50.00, 
Wanted: 18 HT Wy-Tower, SB620 Scanalyzer, 
R6KZT 2255 Alexander Ave., Los Osos, CA 93401. 

WANTED for Club - used electronic courses, books 
& magazines, etc. E. Ezekiel, 4312 Shaviv, Herzlia 
46-221, Israel. 

SALE/TRADE Mod 15 Rtty w/man incl TU, $50. 
Heath 0-10 5’’ scope, $35. OFFERS’ Want: Genl 
Cov rcvr. K6KRV 3604 Christensen Ln, Castro 
Valley, CA 94546 (415)581-4143. 

R-E TV Typewriter Builders: Am compiling and 
sending list of your names and ideas. SASE. Ken 
peut WBOJFR, MSR Bx 42B, Nekoma, ND 

KYL says sell. 28 type Reperf. 15 Printer TDs 
“Tape UR8/A conv. Test set x-tra parts. Best offer. 
Takes All. No ship. Phil, WB5DXQ (918)465-3547. 

Collins 75S-3C, 32S-3, KWM-2A, 30L-1, and 516 
F-2 wanted. Sell Drake R-4B, T-4 XB, MN-4, MS-4, 
$850.00 just factory overhauled. 75A-4 $395.00, 
pair of 4-1000A’s custom built linear w/tubes and 
2 vacuum variables $700.00 Tom 1321 Merimac 
Cove Memphis, TN 38134. 

“GALAXY V: with ACP/s, Remote VFO, spkr 
console $240.00 plus shpg. Write for details and 
photo. K5 UAE/6 584B Michelson Rd., Monterey, 
CA. 93940." 

40m. BEAM WANTED. State price, condition and 
description. WB6VZi 16451 Tribune St., Granada 
Hills, CA. 91344. 

TEN-TEC Argonaut wanted, for cash. P. Kalkstein, 
Phillips Academy, Andover, MA 01810. 

FOR SALE: Mint National NC200 SSB Transceiver 
w/AC supply $250.00, Hallicrafter Mint SX100 
W/speaker $125.00, FR4/u, Freq. Meter $40.00, 
Homebrew Linear W/P.S. (1600W) $50.00, ARCS 
Rec & Trans $8.00 ea., surplus 2M Transceiver 
$20.00. T. Coddington WB6AWC 7825 Scotts 
Valley Rd., Lak eport, CA 95453. 

what is an 
antenna 
noise bridge? 

Antenna Noise Bridge (an-'ten-a noiz brij), n. Omega-t's 
name for a specialized testing device that checks your 
antenna system for resonant frequency and coaxial 
impedance. 

Obtain maximum efficiency by 
determining the resonant frequency for any 
type of antenna with the solid state, self- 
contained Antenna Noise Bridge... 
Two models...TE7-04 for 1-100 MHz range, 
are .. the TE7-02 for 1-300 MHz range, 
39.95. 

Sold through amateur radio dealers 
or direct from the factory. 

omega-t systems incorporated 
320 TERRACE VILLAGE * RICHARDSON, TEXAS 75080 ¢ (214) 231-5121 

SS 

SSS 
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Put more 
punch in your work. 

With a Greenlee Chassis Punch you can punch 
clean, true holes in seconds. Round, square, 
key or D. In 16-ga. metal, hard rubber, plastic 
or epoxy. Available at radio and electronics 
parts dealers. Write for catalog E-730. 
Greenlee Tool Co, 1764 Columbia Ave., Rock- 
ford, Ill. 61101. 

GREENLEE TOOL CO 

A Unit of Ex-Cell-O Corporation (xO) , 
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R-X NOISE BRIDGE 

Learn the truth about your antenna. 

Find its resonant frequency. 

Find R and X off-resonance. 

Independent R & X dials greatly simplify 

tuning beams, arrays. 

Compact, lightweight, battery operated. 

Simple to use. Self contained. 

Broadband 1-100 MHz. 

Free brochure on request. 

Order direct. $39.95 PPD U.S. & Canada 

(add sales tax in Calif.) 

PALOMAR 
ENGINEERS 

BOX 455, ESCONDIDO, CA 92025 

Here's 
THE AMATEUR RADIO 

DX HANDBOOK|| wAgt the 
DON MILLER, W9WNV 

postpaid 

|G COX Magazine dit nee ener ate eaten: 

ee ee 

14 Vanderventer Ave 
Port Washington, LI, NY 11050 

Please send me copies of the 

DX Handbook. $ ___. enclosed. 

Name 

Address 

City State __. Zip 
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SELL: Heath HD-10 Electronic Keyer, Mint con- 
dition, $27.00; WANTED: Drake MN-2000. A. 
Johnson, Kl IIK, Box 77, West Dover, VT. 05356. 

SELL New RCA 6146’s for $5.00 ea., postpaid & 
boxed. W4AIS, 306 Thornwood Dr., Taylors, S.C. 
29687. 

RTTY Anyone? Have FRA, CRV-35122 TU, with 
manual (Cost Gvt $1,560.) will trade for Ant. Tun- 
ner or? WB2EZU, GUZ 585 Chapman Pkwy, 
Hamburg, NY 14075. 

SELL: Dow Co-Ax relay, 117 v.a.c. with aux out- 
side contacts $10.00, 4-400A $25.00 plus postage, 
W6BLZ 528 Colima St, La Jolla, CA 92037. 

Johnson 6N2, 7854 final, 250 wts am-cw blower, 
H.D. P/S & modulator Ameco 621 VFO all relays 
P.T.T. Vanguard FET 2mt. Conv. and P/S $160. 
Rich Whiten WB20TK6/7 Vassar Rd., Poughkeepsie, 
NY (914)462-5233. 

FOR SALE: Lafayette Receiver, Model KT-320 
30 to 1.6 MHZ. $25.00. Martin Rexsen, W2FEI 
493 Oxford Rd., -Cedarhurst, LI, NY 11516 
(516)295-5411. 

TRANSFORMERS REWOUND’ Jess Price, W4- 
oyna Raehn St., Orlando, FL 32806. (305) 

WANTED: Dept. of Army, Tech. Manuel, TM11- 
2229. Good condition, price or trade. P.L. Lemon, 
3154 Stony Point Rd., Santa Rosa, CA. 95401. 

FM-Swan FM2X w AC PS, 3 factory channels. 
Mint cond. $175.00, J.O’Sullivan, 1180 Ruxton 
Rd., York, PA 17403. 

SELL OR SWAP: SSB receiving converters CV- 
591A/URR. Units are used, complete & incom- 
plete with manual. Clem K&8 HWW, 33727 Brown- 
lea, Sterling Hts., MI 48007. 

WANTED: Radio Receiver for ships working fre- 
quencies, APPX.-400 KHZ thru 550 KHZ. WB4 VAP 
Clarence W. Mulligan, 150 Coral Circle, South Day- 
tona, FL 32019. 

SELL 2 meter F.M.1C21 includes AC&DC, mike, 
16 XTALS, SWR Meter - Discriminator plus Dycom 
Super D80 Amplifier all only $325.00. Marty 
(215)884-6010. 

SELL OR TRADE: Choice U.S. Mint Plate Blks, 
F. Day covers and sheets. Want Gud all Band Tran- 
sceiver SBE or Swan. L.B. Fuqua W4WBD, Box 6, 
Eddyville, KY 42038. 

SB-303, expertly wired, factory aligned. Mint. 
$275.00. Dan Ringer, WA8HMUO, 1415B Spruce 
Oe Grand Forks AFB, ND 58201, 1-701-594- 
2228. 

SELL: New-TR switch $10.00; 0.1 watt 2m FM 
Xmitter $30.00; Dycom VHF RF probe 44.00. 
Used-Heath twoer $25.00 W5 QNQ, 2025 O’Donnell, 
Las Cruces, NM 88001. 

4CS1000A/8168 with ceramic sockets and chim- 
neys; all new and in original sealed pkgs. $75.00 
per set. Heath Kit 1B-102 Frequency Scaler; mint 
condx, GUD to 175 MHZ $75.00. Alfred J. Par- 
ker, 314 So. Western Ave., Springfield, OH 45506. 

PLEASE HELP new club get started. Donations 
tax-deductable. We can use anything-YMHA ARS 
c/o WB2HTJ, 38 Wayside, Scarsdale, NY, 10583. 

Heath GR-78 Portable Solid State General Cover- 
age ‘Receiver $75.00 K2MVR (201 )429-8880. 

FCC lst class or amateur. Study Guides - send for 
see gaa Associates Box 291 Klistern Springs, IL. 

Galaxy GT550 with 25 KHZ Calibrator, manual & 
service bulletins $325.00. AC550 supply and speak- 
er $50.00. W811T 281 Jenny Lane, Dayton, OH. 
45459. 

Qst's from 1930. CQ from 1946, for sale or trade, 
preferably nearby due to the problem of delivery. 
Johnston Rt 5 Box 1236, Waco, TX 76705. 
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FOR SALE: Xmtrs; Mint Eico 720 and Heath DX- 
35. Revrs: Hammarlund: Super-Pro (model ASP: xX) 
and HQ-120. CB XCVR: ARS Realistic TRC-24, 
WB2HTJ, 38 Wayside, Scarsdale, NY, 10583. 

WANTED: Used good 40m and/or 75 m elements 
for Hustler mobile antenna. WSHY, Box 4334, 
Midland, TX 79701. 

SELL: DX60B, Mint, $50.00 plus shipping. WB2 
gir 12 Top-O-Hill Rd., Wappingers Falls, NY 
12590. 

FOR SALE: $10.00 ea. FOB. Vureau std. cir 74 
Hard cover 1920 Radio Inst. & Measurements & 
Vac. tubes in Wireless. Bucher. 1917, Wireless 
experimenter manual. Bucher 1920. Douglas, 2254 
Pepper Dr., Concord, CA 94520. 

Ex U.S. Signal Corps? Were you closely attached 
to, or serve with Royal Signals? If so, apply to 
join R.S.A.R.S.. G4RS QTHR. Capt (TOT) J. 
Cooper, Gen. Sec. R.S.A.R.S., School of Signals, 
Blandford Camp, Dorset, ST118RH, England. 

HEATH GRA-70-6 TV Remote control assembled 
but unused. Asking $50. Offer? John Piercy, 13036 
Clarion, Oxon Hill, MD 20022. 

FOR SALE OR TRADE: (for Ham gear) 23 ch. 
CB xcvr ARS-Realistic TRC-24 w/complete base, 
mob. and port. accessories. WBHTJ, 38 Wayside, 
Scarsdale, NY 10583. 

WANT: Model 32 Teleprinter in good condition 
or any teletype copying ee WPM press. PO Box 
185, Pismo Beach, CA 93449. 

FT101 tate model, mint condx w/cw filter, fan & 
160M xtal. Telex Head Phone/Boom Mike-$ 30. 
D. Sachnoff, 9429 Ohio, Omaha, NE 68134. 

WANTED: 4 sockets for VT-129/304 TL tubes. 
Send price to: Clinton H. Holder, 906B Inlow, 
College Station, TX 77840. 

SELL-Hammarlund HQ-140-xX 10 thru 80 M revr 
mint condx with manual $50 you ship. Ivan A. 
Leo WB4ZYM R6 Box 859 Brooksville, FL 33512. 

SALE: THOR6, w/ACP.S./modulator, $300.00; 
Eico VTVM w/H.V. Probe, $35.00; Precise Elec 

201, Sig. TRCR (high gain) $35.00;Ameco CB-6 
Conv. 25.00 All FOB. R. Wendel-WB2YY x, 
an Grand Crntral Pkwy, Jamaica, LI, NY 

WANTED: Hammarlund Clock Timer. J. Brousek, 
4704 Bragdon, Cleveland, OH 44102. 

GOOD USED TUBES: 4-1000A's $45.00. 813's 
$10.00, Misc. KW Linear Components; Inductors 
Vac. Cap. etc KSBCQ 5114 Geneva Friendswood, 
e540 

YAESU FV-401 remote VFO for FTDX-570 and 
FTDX-401. Mint condition $75.00 delivered. W4 
ae ers Menlo Dr. Doraville, GA 30340. (404)- 

-2896. 

WANT: Drake TR22. WB4FDT Phil Sager 3827 N. 
Abingdon, Arlington, VA 22207. 

WANTED: Modulation Transformer, Universal Taps 
125 Watts or Better. F. Wasti, 470 Forest Ave., 
Brockton, MA 02401. 

TRADE: CREI Advanced Electronic Course for 
HW32 or Samkofsky K4HRU 4803 Brenda Dr., 
Orlando, FL 32806. 

HW-16 8-xtals-key $75.00. Collins 75-S1, 500 Hz 
CW filter, speaker $295. u-ship WB4 OPC Box 17 
Pond Run Rd., Raceland, KY 41169. 

FOR SALE: Bird Model 8020 dummy load, 50 
ohm, 1000w, no heat sink. New-$55.00. Weston 
mod.88 VSWR meter.2 30 micro amp move- 
ments in one case. New-$16.00. A.H. Schnurle- 
W7DUP, Rte. 1, Bx 216, St. Anthony, ID 83445. 

SELL: Mint HT37 $160.00; Mint HQ170C $150.00; 
on ship: KI ARZ, 338 Sophia, West Chicago, IL. 
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SUPER CRYSTAL 
THE NEW DELUXE DIGITAL 
SYNTHESIZER! rou Rp e FROM 

M72 BYNTHE 
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ss 

TRANSMIT FREQUENE® | 

MODE 

oe 

MFA-22 DUAL VERSION 

Also Available MFA-2 SINGLE VERSION 

e Transmit and Receive Operation: All 
have both Simplex and Repeater Modes 

units 

e Pca Frequency Control: .0005% ac- 
curac 

e Stable. Low Drift Outputs: 20 Hz per degree 
C typical 

e Full 2 Meter Band Coverage: 144.00 to 147.99 
MHz. in 10KC steps 

e Fast Acting Circuit: 0.15 second typical set- 
tling time 

e Low Impedance (50 ohm) Outputs: Allow long 
cable runs for mobiles 

e Low Spurious Output Level: similar to crystal 
output 

> PRICES a ; ee ne Electronics 
MEA-2 $210.00 Box 1201 O 
Shipping $3.00 Champaign, |L 61820 

SR 

SEND FOR FREE DETAILS 

Money Back Guarantee 

| pon buy any 2 meter mobile 
| antenna until you ‘ve considered this offer!!! 

/ We're so confident that the GAM TG-4- 
: MS will outperform every other 2 meter 
/ mobile antenna on the market, that 

we’re willing to put our money on the 

» line to prove it. 
Order the TG-4-MS, either direct or 
from one of our local dealers, and accom- 
pany your order with a copy of this ad. 
Test the antenna on your own car and 
compare the results with the antenna 

you now use. 
If you aren't completely convinced that 
the GAM TG-4MS lets you hear weak 
signals better, and be heard farther, re- 
turn the antenna within 30 days to the 
point of purchase for a FULL CASH 
REFUND, no questions asked. 
6.7 db gain over an isotropic; 4.5 db 
gain over a dipole. 
The proof of the antenna is in the testing. 

The GAM TG-4-MS sells for $41.60 
amateur net. 

ELECTRONICS, INC. 
191 Varney Street 

Manchester, N. H. 03102 

April, 1974. ¢ CQ 



CQ Country Chart ; 
A two color, wall-sized country chart is avail- 
able on poster stock and in large type for only 
$1.25 per copy postpaid. Address request to: 
CQ DX Country Chart, CQ Magazine, 14 Vander- 
venter Ave., Port Washington, N. Y. 11050. 

ENJOY EASY, RESTFUL KEYING 

with WIBROPLEY 
Sending becomes fun instead 
of work with the SEMI- 
AUTOMATIC Vibroplex. It 

actually does all the arm- 
tiring nerve wrecking 
work for you. Adjustable 
to any desired speed. 
Standard models have pol- 
ished Chromium top parts 
and gray base. DeLuxe 
models also include Chro- 

: mium Base and red finger 
and thumb pieces. Five models to choose from. Priced at 
$27.50 to $57.45 for the deluxe ‘Original’? Vibroplex. 

VIBRO-KEYER 
Works perfectly with any 
Electronic Transmitting 
Unit. Weighs 2% lbs., with 
a base 314” by. 414”. Has Vi- 
broplex’s_ ffinely polished 
parts, red knob and finger, 
and thumb pieces. Standard mod- 
el $2875; Deluxe model includes 
Aye Plated Base at only 

Order today at your dealers or direct a 
THE VIBROPLEX CO., INC. 

833 Broadway New York, N. Y.10003 | Folder 
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SALE: Manuals for 51J4, R388, R389, R390, 
R390A, R392, KWM2A, 30L1, 75S3B, 32583, 
R220, 312B4, 312B5, RT/0, An/PRC8,9,10, AN/ 
PRC-6, & AN/URM25 ($5.00 ea. PP). Collins St. 
Line crystals ($3.50 PP). Military standard sudio 
connector for RT70 etc ($2.25 ea pp) Joe Ottinger, 
U8 Sheridan Ct., Leavenworth, KS. 66048 (913) 
651-5832. 

WANT: Heath HR-10b, HRA-10-1, DX-60b, HG- 
10b, HM-102, HN-31&SB-600. WII py bet $150-- 
$200. Mst be in gd to exll cond. You ship. S.L. 
Ballinger, 11 Lown Ct. Poughkeepsie, NY 12603. 

WANTED: Heath Digital Clock & Indoor-Outdoor 
thermometer. Tom Dornback, K9 MKX, 2515 Coll- 
ege Road, Downers Grove IL 60515. 

WANTED: Dept. of the Army, Tech. Manuel, TM 
11-2229. Buy or trade. P.L. Lemon 3154 Stony Pt. 
Rd., Santa Rosa, CA 95401. 

SELL: New-TR switch $10. 0.1 watt 2m FM Xmit- 
ter $30. Dycom VHF RF probe $4. Used-Heath 
twoer $25. W5QNQ 2025 O’Donnell, Las Cruces, 
NM 88001. 

FORT WAYNE Ind amateurs. Are you a mem- 
ber of the oldest club in our city? For information 
call George Sweigert, WB9LJC 484-2783. 

WANTED: Swan VFO model 410. Collins 312B4. 
FOR SALE: Swan Mobile DC power supply. W7K 
SG, 1876 E. 2990 So. Salt Lake City, UT 84106. 

MAKE OFFER: Modified Eico 753 SSB Trans- 
ceiver with power supply. R.Hansen WN7 TZU, 26 
S. State, Preston, !D. 

BEST OFFER: New Clegg Model 27 B with power 
supply Ba WN7 TZU, 26 S. State, Preston, 
1D 83263. 

WANT: AMECO PCL-P Pre-Amplifier in good 
condition. Give best price. W2ASI, 7010 S.W. 16th 
street, Plantation, FL 33317. (305)792-4600. 

SELL OR TRADE: HP13 Heath Mobile P.S., MT 
600 ITT FM Mobile, 2 EL 3Band Quad, LM13 
Freq Calib. W6 NOS, Al, (213)378-0110. 

WANTED: 2 meter rig and A.C. supply full details 
and price in first letter. WOFXW. W.S. Bland 1820 
Rankin Drive , Independence, MO 64055. 

WANTED: Revr tuning cap. for Knight TR-108, 

C-8, Part no.286104. State your price. WB2OZA, 
pay peo teed th Ave, Bronx NY 10465. (212) 824- 

ELL: Hammurland HQ-170, $140; Heath HW-16, 
5; DX-100, $85. In good condition. Want: HW- 
Wee Bill Henderson, P.O. Box 4, Talala, OK, 

& ho 0 

ae 

LE: TR4, AC4, MS4-Original carton, 
. HW12A-$100.00. Wanted: 2NT or T4 XB. 

JY, Rt.1, 454-11 Wildwood, FL. 32785. 

FOR SALE OR SWAP: HWI101 with O.C. supply 
and mobile mount. SB630 station console. Will 
sell or swap for SSTV gear. Larry Langevin, 42 
Prospect St., Ludlow, MA 01056. 

WANTED: Out-of-print records of George Segal, 
singing and playing the banjo or a7 inch reel of 3 
3/4 IPS tape of such records. Pay any reasonable 
prices Dr. Hess, W6CK, Box 19-M, Pasadena, CA 

FOR SALE: Hammariund HQ-180-C & Hallicrafters 
SX99 Rcvrs, and Heath DX-100 Xmtr. KOPCL 
RR1, King City, MO 64463. 

MISC. parts etc. to Sell or Give for postage only. 
S.A.S.E. for list to: J. Howell, RR 6, Box 239, Bead- 
ford IN 47421. 

FOR SALE: Hammarlund HX-500 SSB Transmit- 
ter, with manual. Like new condition. $185.00. 
WONGU, P.O. Box 754, Fort Collins, COLO 80521. 

BUY “DEAD BUGS''. Advise make, condition & 
price (cheep). WA4TJJ, 5204 Penelope Lane, 
Knoxville, TN 37918. 
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SELL or TRADE: HQ110C, Perfect; $90.00, PPD. 
S42 General Coverage, needs work; $65.00.; 
Elmac PMR-6-A 115vat 12 VDC $130.00. K4HPR, 
2352 Hackberry Lane, Bham, AL 35226. 

FOR SALE: Transtenna model 102A T-R Switch. 
Best ever made. Like new. $45. A. Emerald, 8956, 
Swallow Ave. Fountain Valley, CA 92708. 

SALE: Magnum 6 for Heath/Collins gear (455 KHz 
i.f.). New, never used,(in original box). $125.00. 
2M base antenna, 3.db OMNI-Used 2 wks. $10.00. 
Harry Murdock, WA7LQV, 6034 Sycamore, N.W. 
Seattle, WA 98107. 

WANTED: J38 Key,will buy or trade. Have touch 
tone pads new in desk top cases. Joe Arnone, 
K2MZE, 46 Copiague St. Valley Stream, NY, 
11580. (516)285-6279. 

SELL: Radio Shack-Archer super maxim C.B. ant- 
tenna. Cat no. 21-902, Brand new, never used; 
$20, original cost. Sell for $15.00. Feely, 15 
Locust Hill Ave. Yonkers, NY 10701. 

SELL OR SWAP: Central Electronics 200V, 160- 
10 capability. Want; Swan 500C or reasonable 
cash offer. J.Rotunno, WA2CKM, 1816 Parkview 
Ave. Bronx NY 10461. 

WANTED: Vacuum tubes mfg., before 1923 w/ 
brass bases, like UV-217, UV203, etc. W9LGH, 
610 Monroe Ave., River Forest, IL 60305. 

FOR SALE! New 15, 10, 6 meter linear amplifier, 
pie: R. Hansen, WN7 TZU, 26 S. State, Preston, 

WANTED: Lab Equipment, Instruments. FOR 
Sale: WWII surplus, old but good, the best buy . 
for the money. Littell, RR2 Arcanum, OH, 45304. 

WANT: Mobile PA amplifier, prefer Bogen. Call 
collect. Robert Murphy 767 Main St., Clinton, 
MA 01510. (617 )365-9735. 

FOR SALE: Drake R-4B°$325. JBL Lancer 101 
speakers two years old $525/pair. M. Tewksbury 
Brat ag rol Pkwy 425 Warrensville Hts. 

FOR SALE: HW101; HP23B. Just back from Ben- 
ton Harbor. Not over 20hrs. on it. $285. (516)- 
Bree. *- A. Vail, 29 Prospect St. Amityville NY, 

WANTED: Kleinschmidt Model 311 Data Printer. 
State condition and price in letter. K8BRW 2477, 
Perse Rd., Apt. 309, Cleveland Hgts., OH, 

TRADE or SELL: Link FM base station, 152-162. 
mc. 50w. out put-w/manual; $75.00. J. Wasiewicz, 
W2 DQC, 229 Sarles Lane, Pleasantville NY, 10570. 
8 ee Eas See ee ee ee ee See 

WANTED: Teletype in Germany. J. Lentino, Box 
43, 97th USAGH, APO NY 09757. 

TRADE or SELL: Bulova Oceanographer wrist- 
watch, brand new. Want; Clegg 22 or Gonset 2 mtr 
ceiver. Retail value of watch, $125.00. WB9HXZ, 
8864, Hillside Dr. Hickory Hills, 1.60457. 

SALE: Eico 584, Battery Tstr., $9.50; 495 scope 
volt call, $17.50; 950 RCL, $27.50; Knight CB C- 
§55(Kit), $17.50. All FOB. B. Wendel, WB2YYX, 
ER Grand Central Pkwy, Jamaica LI, NY, 

FOR SALE: Drake 2 C,2 CQ, $190; 2-NT, $ 
Soi" $35.00. G. Ichikawa, WA2CPQ ( 

FOR SALE: ECS8 Vacuum Variable, 2 to 8 mmf. 
{deal for neutralizing capacitor, $17 postpaid. 
A. Dorhoffer, K2ZEEK, CQ Magazine, 14 Vander- 
venter Ave., Port Washington, NY 11050. 

WANTED: Manuals for HQ-129-xX and HQ-180 
receivers. Plus May 1971 Ham Radio. Foss, 1560 
Campus Drive, Berkeley, CA 94708. 
OEE eg SNE aa a 

SELL: 32S1 Xtals 28-28.2 and 28.7-28.9 No long- 
er need. Sever, 147 South Wise, North Canton, 
OH 44720. 
SES Se il ll a a ee a 

FOR SALE: New TR-4C MS4-AC Drake; $595.00 
Purchased in Nov. 1973, WB4MTE, Paul Skidmore, 
1612 Stone Ave. Crossville, TN 38555. 

SALE: Mini Beam 10-15-20, with instructions. 
eee 1233 Benedict CT, San Leandro, CA, 

WANTED: Swan VX-2 vox unit for 500C xcvr. 
pet eh es 37 Woodsview Ave. Grimsby Ont. 
anada. 

SALE: 19 issues various months 1925-1929 QST. 
No duplicates, fair to good condx. $10, postpaid. 
K8 OUQ, 268 Annis Court, Chillicothe, OH 45601. 

HEATH counter & scaler. Motorola high band 3 
freq. Chester, WA5CMC, 2309 Bullington, Wichita 
Falls, TX. 

MAGAZINES FOR SALE: CQ/7 3/QST/HAM RAD- 
10 issues at 10 cents each (plus shipping) from 
Lockheed Ham Club, 2814 Empire, Burbank, CA 
91504. Send list and check. Available issues and 
any refund will be sent promptly. 

WANT skeds for 5BWAS and 160M. KSMHGI16, 
419 Westbourne Dr., Los Angeles, CA 90048. 

SELL: Heath SB-630, HO-10, Clegg 22er, Kirk 2 
el. Super Quad, 50 ft. E-Z-Way crank-up, tilt tower, 
SASE Mle data. Semonavick, 71 Saxton Rd., Dover, 
DE 19 . . 

WORLD QSL BUREAU" 
Paname Ave., Richmond, CA USA 94804 

THE ONLY QSL BUREAY to handle all of 
your QSLs to anywhere; next door, the next 
state, thenext country, the whole world. Just 
bundiethem up(ptease arrange alphabetically) 
and send them to us with payment of |6¢ each. 

WE PAY HIGHEST CASH PRICE FOR 
ELECTRON TUBES & SEMICONDUCTORS 

IMMEDIATE PAYMENT ON 
UNUSED TUBES 

H & L ASSOCIATES 
ELIZABETHPORT INDUSTRIAL PARK 
ELIZABETH, NEW JERSEY 07206 

(201) 351-4200 

: GOVERNMENT SURPLUS ie | 

* COLONEL WAYNE D. RUSSELL; 
: Louisville, Kentucky 40222 s 

what ahah adehahahahahahahadaharararaharahahahatatatarateretahetatetate’ ere: 

HAM RADIO INSTRUCTORS 
Inquire about summer employment at any of 

our 350 outstanding summer camps located 

throughout the New England, Middle Atlantic 

States & Canada. 

Write, phone or call in person 

ASSOCIATION OF PRIVATE CAMPS 
55W.42 St.,N.Y.C., NY 10036 (212) OX5-2656 

aes pf Jo = = 

Fa “GUSIC bycunrr 
KB-4200 Morse Keyboard...... $499.95 

See Oct. ‘73 EK-420A CMOS Deluxe Keyer. . . $139.95 Write for 

QST Review KM-420 CW Message Memory. .$299.95 brochures. 

MASTERCHARGE 

ELECTRO TEL: (415) 964-3136 

GURIIES DEVICES INC., BOX 4090, MOUNTAIN VIEW, CA. 94040 

April, 1974 e CQ e 109 



READER SERVICE 
To obtain literature from advertisers, simply 
check the number next to the name of each 
advertiser listed below whose product or ser- 
vice is of interest to you. ; 

APRIL, 1974 

1 Arrow Electronics 

2 Association of Private Camps 

3 Atlas Radio, Inc. 

4 Barrry Electronics 

5 Bomar Crystal Co. 

6 Columbia Electronics Sales, Inc. 

7 Communications Electronic Technician 

8 Control Signal Company 

9 Curtis Electro Devices 

\0 Cush-Craft Corporation 

11 DX-Engineering 

12 Dayton Hamvention 

13 Drake, R. L., Co. 

14 E-Z Way Products, Inc. 

15 Eimac, Div. of Varian 

16 Electronics Center, Inc. 

17 Emergency Beacon Corp. (EBC) 

18 Fair Radio Sales 

19 Gam Electronics, Inc. 

20 Genave 

21 Greenlee Tool Company 

22 H&L Associates 

23 Hallicrafters Co., The 

24 Hamtronics 

25 Heath Company 

26 Henry Radio 

27 Hy-Gain Electronics Corp. 

28 International Crystal Mfg. Co. 

29 Jan Crystals 

30 Liberty Electronics, Inc. 

31 MJF Enterprises 

32 Millen, James, Mfg. Co., Inc. 

33 Mosley Electronics Inc. 

34 New-Tronics Corp. 

35 Omega-T Systems, Inc. 

36 Palomar Engineers 

37 Regency Electronics, Inc. 

38 Robot Research, Inc. 

39 Russell, Colonel Wayne D. 

40 Savoy Electronics, Inc. 

41 Sentry Manufacturing Co. 

42 Slep Electronics Company 

43 Space Electronics 

44 Standard Communications 

45 Swan Electronics 

46 Telrex Communication Engineering 
Laboratories 

47 Ten-Tec, Inc. 

48 Unadilla Radiation Products 

49 Vibroplex Co., The, Inc. 

50 Wilson Electronics 

51 World QSL Bureau 

52 Yaesu Musen USA Inc. 

NEW 
CQ Reader Service AMATEUR 
14 Vanderventer Ave. PRODUCTS 
Port Washington, N.Y. 11050  (A)(B)(C)(D)(E) 
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Street, Address 2202.5. ere ee ee 

City®..caaee ere. States 4)... Zips 
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Omega-T Systems;- Inc, 2-2 eee 105 

Palomar. Enginéerss sees ee 106 

RP Electronics 22332525 eee 107 

Regency Electronics,-ine. ee 54 

Robot'Researchs<l ieee ee ees 45 

Russell, Colonel Wayne D. ____.--.----..-.------ 109 

Savoy Electronics;<inGie 2 eee 15 

Sentry Manufacturing Co. __---_.-............ 16 

Slep Electronics Company ___...........-.--.-..- 88 

Space’ Electronics = =ee eee 88 

Standard Communications __.---..--......... 57 

Swan Electronics _..___.____. 8, 95105 19; 125483 

Telrex Communication Engineering 
Laboratories "2 eee 20 

Ten-Tec; In¢2.2252 3 Se eee 99 

Unadilla Radiation Products —__.--..__.... 99 

Vibroplex Co:, The; Inc}? 232 108 

Wilson: Electronics 23 23 ees 59 

World QSL _Bureat] eee 109 

Yaesu Musen USA Ine, __.-....-..-.- Cov. 111 



GREGORY ELECTRONICS CORP. 
The FM Used Equipment People. 

249 Route 46, Saddle Brook, N. J. 07662 
Phone: (201) 489-9000 

Two 
real 
good 
buys! 

RCA CMCT30 2 Meters 
Transistorized power supply, par- 

tially transistorized receiver, 30 $ 

watts, 12 volt, fully narrow banded, 98 

complete with accessories... 

less crystals and antenna 

RCA CMCT60 2 Meters 
Transistorized power supply, par- 

tially transistorized receiver, 60 $ 

watts, 12 volt, fully narrow banded, 158 

complete with accessories... 

less crystals and antenna 
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WHICH ANTENNA WINS THE CONTEST ? 
In open competition against thousands of commercial and home-brew antennas, WA1JFG won the New England 
championship with a Gotham beam, by a margin of 5,982 points! WB2JAM won the sectional award for the 
Sweepstake contest in 1969 and 1970 with a Gotham 4-element 15 meter beam! Hundreds of unsolicited testi- 
monials from grateful hams are our proof that Gotham antennas give you the best design, and the best materials. 
Forget our low prices - rely on the results of open, competitive contests. Ask yourself; Why do Gotham antennas win? 

QUAD Worked 42 countries in two weeks with 
my Gotham Quad and only 75 watts... 

W3 CUBICAL QUAD AN- 
TENNAS — these two element 
beams have a full wavelength 
driven element and a reflector; 
the gain is equal to that of a 
three element beam and tthe di- 
rectivity appears to us to be ex- 
ceptional! ALL METAL (except 
the insulators) — absolutely no 
bamboo. Complete with boom. 
aluminum alloy spreaders; 
sturdy, universal-type beam 
mount: uses single 52 ohm coaxial feed; no stubs 
or matching devices needed; full instruction for the 
simple one-man assembly and installation are in- 
cluded; this is a fool-proof beam that always works 
with exceptional results. The cubical quad is the 
antenna used by the DX champs, and it will do a 
wonderful job for you! 

10/15/20 CUBICAL QUAD SPECIFICATIONS 

Antenna Designation: 10/15/20 Quad 
Number of Elements: Two. A full wavelength 
driven element and reflector for each band. 
Freq. Covered: 14-14.4 Mc. 21-21.45 Mc. 28-29.7 
Mc. 
Shipping Weight: 28 lbs. Net Weight: 25 Ibs. 
Dimensions: About 16’ square. 
Power Rating: 5 KW. 
Operation Mode: All 
SWR: 1.05:1 at resonance 
Gain: 8.1 db. over isotropic 
F/B Ratio: A minimum of 17 db. F/B 
Boom: 10’ long x 14%” O.D.: 18 gauge steel; double 
plated; gold color 
Beam Mount: Square aluminum alloy plate incor- 
porating four steel U-bolt assemblies. Will easily 
support 100 Ibs. Universal polarization. 

Radiating Elements: Steel wire. tempered and 
plated, .064” diameter. 

X Frameworks: Each framework consists of two 
12’ sections of 1” OD aluminum ‘hi-strength’ (Re- 
vere) tubing, with telescoping %” tubing and short 
section of dowel. Plated hose clamps tighten dow 
on telescoping sections. 

Radiator Terminals: 
fittings 

Feedline (not furnished); 52 ohm coaxial cable 

Now check these startling prices—note that they 
are much lower than even the bamboo-type: 

Cinch-Jones two-terminal 

10-15-20 CUBICAL QUAD............eecceeee $41.00 
10-15'CUBIGA ID QUA Deve ts erro aes 36.00 
15-20 GUBICAL, QUA Diiccee eee cee 38.00 
TWENTY METER CUBICAL QUAD........ 31.00 
FIFTEEN METER CUBICAL QUAD........ 30.00 
TEN METER CUBICAL QUAD...............- 29.00 
(all use single coax feedline) 

GOTHAM 
2051 Northwest 2nd Ave., 
Miami, Fla. 33127 Dept. CQ, 
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The first morning I put up my 3 ele- 
BEAMS ment Gotham beam (20 ft) I worked 
YO4CT, ONSLW, SP9- 
ADQ, and 4U11ITU 
THAT ANTENNA 
WORKS! WN4DYN Com- 
pare the performance, val- 
ue, and price of the follow- 
ing beams and you will see 
that this offer is unprece- 
dented in radio history! 
Each beam is brand new; full size (36’ of tubing 
for each 20 meter element, for instance); ab- 
solutely complete including a boom and all hard- 
ware; uses a single 52 or 72 ohm coaxial feed- 
line; the SWR is 1:1; easily handles 5 KW; %” 
and 1” alumnium alloy tubing is employed for 
maximum strength and low wind loading; all 
beams are adjustable to any frequency in the 
band. 

BEV 20k eee $25 4 EE 10 se..csas 24 
3 E202 31* TEL IO. Beas 38* 
4EL 20 233s 38* 4 EDs BASSE Gi 24 
ZEL IS 2 eee 21 SEE O52 one, 34* 
SELSIS DAO 25 IZ ELS See 31* 
VEL AISS 22 31*  *20° Boom 
SEL See 34* 

ALL-BAND VERTICALS 
“All band vertical!’ asked one skeptic. 

“Twenty meters is murder these days. Let's see 
you make a contact on twenty meter phone with 
low power!” So K4KXR switched to twenty, 
using a V80 antenna and 35 watts AM. Here ts 
a small portion of the stations he worked: 
VE3FAZ, T12FGS, WSKYJ, WIWOZ, W2- 
ODH, WA3DJT, WB2FCB, W2YHH, VE3- 
FOB, WA8CZE, KISYB, K2RDJ, KIMVV, 
K8HGY, K3UTL, W8QJC, WA2LVE, YSI- 
MAM, WA8ATS, K2PGS, W2QJP, W43JW5., 
K2PSK, WA8CGA, WB2KWY, W2IW3J, VE3- 
KT. Moral: It’s the antenna that counts! 
FLASH! Switched to 15 c.w. and worked KZS- 
IKN, KZSOWN, HCILC, PYSASN, FG7XT, 
XE2I, KP4AQL, SMSBGK, G2AOB, YVS- 
CLK. OZ4H. and over a thousand other stations! 

V40 vertical for 40, 20, 15, 10, 
6 meters ..:...0.5:1 eee eee $18.95 

V80 vertical for 80, 75, 40, 20, 15, 
10, 6 meters ..cci:iaceeiee ee eens $20.95 

V 160 vertical for 160, 80, 75, 40, 20, 
15, 10,6 meters isis ee $22.95 

“SASE for FREE literature and beam and quad 
gain formulas. 

“HOW TO ORDER: Send meney order (bank, 

Store, or United States) in full, We ship im- 

mediately by best way, charges _ collect. 

DEALERS WRITE.” 



NEW! ge me 
FR-101S 

ADVANCED 
AMATEUR 
TECHNOLOGY 
from 

YAESU 

AND QUALITY 

Net 

ALL BAND, SOLID STATE 
COMMUNICATIONS RECEIVER 
‘a 
O 

Features: 

Total spectrum coverage: 160, 80, 60%, 
2opecOml Oe lot 15 613") 1 CB*, 

, 1OD*, 6*, and 2* Meter bands 
Provision for all mode ae and filters: SSB, 
CW**, AM**, RTTY, and F 
Complete transceive Se Si with 101 series 
Reliable, plug-in circuit boards 
Better than 1kHz readout on all bands 
Selectable fast or slow AGC 
Built-in noise blanker 
Fixed channel crystal control provision 

PLUS MANY MORE EXCITING FEATURES. 
ANOTHER FIRST FROM YAESU! 

(*optional plug-in crystals) (* 

q 

‘optional filters available) 

Available soon from your dealer 

Price and specifications subject to change without notice 

Amateur 

$499 

40, 31*, 
10A, 10B, 

NEW! | 
YO-100 * 

YAESU 
YOUR ASSURANCE OF PERFORMANCE 

Amateur 
Net 

$199 

Station Monitor Scope 
C] 

DO 

0 

— 

Features: 

Compatible with most all transmitters 
and transceivers 

mode monitoring: Provision for all 
SS 

All essential functions front panel ad- 
justable 

Built-in 1500/1900 Hz Tone Generator 

Vertical input — 3180 kHz — with 
455 kHz and 9 MHz optional 

For the cleanest signal on the band, add 
this versatile accessory to your station 
today. 

Available soon from your dealer 

Price and specifications subject to change without notice 

VISIT YOUR DEALER FOR MORE INFORMATION ON THESE AND THE COMPLETE YAESU LINE 

Full six month dealer warranty with factory service available for continued after warranty service backup 

ADIRONDACK RADIO SUPPLY 518-842-8350 
185 West Main Street, Amsterdam, New York 12010 

AMATEUR ELECTRONIC SUPPLY 414442-4200 
4828 W. Fond du Lac Ave., Milwaukee, Wisc. 53216 

AMATEUR ELECTRONIC SUPPLY 305-894-3238 
621 Commonwealth Avenue, Orlando, Florida 32803 

CW ELECTRONICS 303-244-5523 
1401 Blake St., Denver, Colorado 80202 

ELECTRONIC EXCHANGE CO. 508-834-9000 
608 Papworth, Metairie, Louisiana 70005 

FRECK RADIO SUPPLY 704-254-9551 
38 Biltmore Avenue, Asheville, North Carolina 28807 

GRAHAM ELECTRONICS 317-634-8486 
133 S. Pennsylvania St., Indianapolis, Indiana 46204 

HAM RADIO CENTER 314-993-6060 
8342 Olive Bivd., St. Louis, Missouri 63132 

HAM RADIO OUTLET 415-342-5757 
999 Howard Avenue, Burlingame, California 94010 

Y 
YAESU 

(213) 633-4007 

HAMTRONICS 215-357-1400 
4033 Brownsville Rd., Trevose, Pennsylvania 19047 

HARRISON RADIO 516-293-7990 
20 Smith Street, Farmingdale, LI, New York 11735 

HENRY RADIO 213-272-0861 
11240 W. Olympic Blvd., Los Angeles, Calif. 90064 

JUGE ELECTRONICS 817-926-5221 
3850 S. Freeway, Fort Worth, Texas 76110 

QUEEN CITY ELECTRONICS, INC. 513-931-1577 
1583 McMakin Ave., Cincinnati, Ohio 45231 

RACOM ELECTRONICS 206-255-6656 
15051 S.E. 128th St., Renton, Washington 99055 

WEBSTER RADIG 209-224-5111 
2602 Ashlan, Fresno, California 97326 

WILSON ELECTRONICS 702-451-5791 
P.O. BOX 116, Pittman, Nevada 89044 

YAESU MUSEN USA INC. 
7625 E. Rosecrans Ave., Unit #29, Paramount, CA. 90723 



EIMAC 
The DX Champion. 

In contest after contest, contact after contact, 

you'll hear the EIMAC-equipped stations come out 
on top. Join the elite operators who choose EIMAC 
for power, dependability and quality. You'll be in 
good company. 

For technical information on 
EIMAC products, contact the EIMAC 
Division of Varian, 301 Industrial Way, 

San Carlos, California 94070. Or any of ® 
the more than 30 Varian/EIMAC Elec- 
tron Tube and Device Group Sales division 
Offices throughout the world. varian 


