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Antenna matching 
Capacitor. 208 pf. 
1000 volt spacing. Pull for SWR. 

Only MFJ gives you this MFJ-941 Versa 
Tuner |! with all these features at this price: 

A SWR and dual range wattmeter (300 and 
30 watts full scale) lets you measure RF 
power output for simplified tuning. 

~ An antenna switch lets you select 2 coax 

fed antennas, random wire or balance line, 
and tuner bypass. 

A new efficient airwound inductor (12 po- 
sitions) gives you less losses than a tapped 
toroid for more watts out. 

A 1:4 balun for balance lines. 1000 volt 
Capacitor spacing. Mounting brackets for mo- 

bile installations (not shown). 
With the NEW MFJ Versa Tuner Il you can... 

run your full transceiver power output — up to” 

300 watts RF power output — and match your 

MFJ-901 VERSA TUNER 

New efficient air wound coil for more watts out. 

' Only MFJ uses an efficient air wound inductor (12 positions) 
in this class of tuners to give you more watts out and less 
losses than a tapped toroid. Matches everything trom 160 

thru 10 Meters: dipoles, inverted vees, random wires, verti- 

cals, mobile whips, beams, balance lines, coax lines. Up to 

200 watts RF output. 1:4 balun for balance lines. Tune out 

the SWR of your mobile whip from inside your car. Works 

with all rigs. Ultra compact 5x2x6 inches. SO-239 connec- 

tors. 5 way binding posts. Ten Tec enclosure. 

Sets power range, 
300 and 30 watts. 

Meter reads SWR 

and RF. watts in 

2 ranges. 

ANTENNA SWITCH lets you select 2 

coax fed antennas, random wire or 
balance line, and tuner bypass. 

transmitter to any feedline from 160 thru 10 

Meters whether you have coax cable, balance 
line, or random wire. 

You can tune out the SWR on your dipole, 
inverted vee, random wire, vertical, mobile 

whip, beam, quad, or whatever you have. 
You can even operate all bands with just 

Same as MFJ-901 Versa Tuner, but does not have built-in 

balun for balance lines. Tunes coax lines and random lines. 

= 
UES ROTESIA TOHER 

a 

MFJ-16010 RANDOM WIRE TUNER 
Operate 160 thru 10 Meters. Up to 200 watts RF output. 

Matches high and low impedances. 12 position inductor. 

$0-239 connectors. 2x3x4 inches. Matches 25 to 200 ohms 

at 1.8 MHz. 

Efficient airwound induc- 
tor gives more watts out 
and less losses. 

a Mies SWR and dual range. wattmeter, antenna switch, efficient eal 
~ inductor, built in balun. Up to 300 watts RF output. Matches everything 
from 160 thru 10 Meters: dipoles, inverted vees, random wires, verti- 
cals, mobile whips, beams, balance lines, coax lines. 

g 

Transmitter matching 
Capacitor. 208 pf. 
1000 volt spacing. 

one existing antenna. No need to put up. sepa- 

rate antennas for each band. 
Increase the usable bandwidth of your mo- 

bile whip by tuning out the SWR from inside 
your car. Works great with all solid state rigs~ 

(like the Atlas) and with all tube type rigs. 

It travels well, too. Its ultra compact size 

5x2x6 inches fits easily in a small corner of 

your suitcase. z 
This beautiful little tuner is housed in a 

deluxe eggshell white Ten-Tec enclosure with 

walnut grain sides. 
$0-239 coax connectors are provided for 

transmitter input and coax fed antennas. 

Quality five way binding posts are used for 

the balance line inputs (2), random wire input 

(1), and ground (1). ; 

= . a ; ; $ 4 8) 9 5 

BRAND 
NEW 

MFJ-202 RF NOISE BRIDGE 
This’ MFJ RF Noise Bridge lets you adjust your antenna 

quickly for maximum performance. Measure resonant fre- 

quency, radiation resistance and reactance. Exclusive range 

extender and expanded capacitance range (+ 150 pf) gives 

you much extended measuring range. 

Tells resonant frequency and whether to shorten or lengthen 

your antenna for minimum SWR. Adjust your single or multi- 

band dipole, inverted vee, beam, vertical, mobile whip or 

random system for maximum performance. 1 to 100 Mkz. 

S0-239. connectors. 2x3x4 inches. 9 volt battery. 

For technical information, order and repair status, and in Mississippi, please call 601-323-5869. 

Order any product from MFJ and try it. If not delighted, return within 30 days for a prompt refund (less shipping). 

Order today. Money back if not delighted. One year unconditional guarantee. Add $2.00 shipping/handling. 

Order By Mail or Call TOLL FREE 800-647-8660 and Charge It On 
een 

MF J ENTERPRISES MISSISSIPPI STATE, MISSISSIPPI 39762 
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The TR-7400A lets you go anyplace on the 

... pacesetter in amateur radio 2-meter band... .covers the entire band with- 
out compromise. It exceeds all FCC emission 
requirements for amateur transceivers. Its RF 
output is factory spec’d at 25 watts... but 

is typically over 30! It offers a dual frequency 
readout with large easy to read 6 digit LED 
display plus a functional dial readout system, 

fully synthesized 800 channel operation and 
repeater offset over all 4 MHz (144-148 MHz). 
The unique Continuous Tone Coded Squelch 
system is a Kenwood exclusive. 

Outstanding sensitivity, large-sized helical 3 
resonators with High Q to minimize undesir- 

Kenwood’s exciting 2-meter transceiver...still @b!¢ out-of-band interferance, and give a 
2-pole 10.7 MHz monolithic crystal filter 

the most powerful. 800 channels, repeater (ovine to give your TR-7400A outstanding 

offset over all 4 MHz (144-148 MHz), dual receiver performance. Intermodulation char- 
frequency readout, easy to read 6 digit acteristics (Better than 66dB), spurious 

display, Kenwood’s unique continuous tone ‘B8etter than —60dB), image rejection (Better 
: i than —70OdB), and a versatile squelch system 

coded squelch system and outstanding receiver jake the TR-7400A tops in its class. 

performance. All in a rugged, compact package. (Active filters and Tone Burst Modules optional) 

TR=-7400A 

es 

| o Oo 

Selectivity: 12 KHz at —6 RF Output Power: 25 

The TR-7400A is shown with Sf hi Stade dB down vee et te Watts 
; 2 ‘ if; i 40 KHz at —70 dB down ow-adjustable 
its furnished hand mike and : pecifications Image Rejection: Better Antenna Impedance: 50 

the PS-8 DC power supply Range: 144.00 MHz to than ~70 dB ohms 
H 147.995 MHz Spurious Interference: Frequency Deviation: +5 (optional). Take your TR- Mode: FM Better than —60 dB KHz 

7400A out of the car and you 800 Channels: 5 KHz Intermodulation: Better Spurious Response: Better 
can use it as a powerful base spaced than 66 dB than —60 dB oe 

e ‘ Sensitivity: Better than 0.4 Receive System: Double Microphone: Dynamic, with 
station. The PS-8 is rated at uV for 20 dB quieting conversion PTT switch, 500 ohms 
8 Amps and is among the Better than 1 uV for 30 First IF: 10.7 MHz Current Drain: Less than 

dB S/N Second IF: 455 KHz 1A in receive (no input 
most rugged, well-regulated Squelch Sensitivity: Better Audio Output: More than _S'gnal) é 

supplies available for VHF than 0.25 uV 1.5 Watts (8 ohm load) Current Drain: Less than 
; eb 8A in transmit 

transceivers requiring 12V DC. 
2 

Trio-Kenwood Communications Inc. 
1111 W. Walnut, Compton, CA 90220. 
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Sooner or later... 
every Ham 

Small size... 

giant performance | 

TWO MODELS AVAILABLE: 

2.5 Watt MARK II and 

4 Watt MARK IV 

SPECIFICATIONS: 

e Range: 144-148 MHz 

© 6 Channel Operation 
@ Individual Trimmers on all TX 

and RX Xtals. 
@ Current Drain: RX 15 mA, 

TX - Mark II, 500 mA. 

Mark IV 900 mA 
@ 12 KHz Ceramic Filter 
@ 10.7 MHz and 455 kHz IF 
e Spurious and Harmonics: 50 dB 

below carrier 
® BNC (Twist type) Antenna 

Connector 
® .3 Microvolt Sensitivity for 20 

dB Queiting 
@ Uses special rechargeable Ni- 

Cad Battery Pack 

@ New improved Rubber Duck 

included 
® One pair Xtals 52/52 included 
® Weight: 16 oz. (.45 Kg) inc. 

batteries 

® Size: 6” x 1.770" x 2.440” 

ACCESSORIES AVAILABLE 
Include LC-4 Leather Case, WC12 AC 
Wall Battery Charger, BC4 Desk Type 
Battery Charger, SM4 Speaker Mic, Touch 
Tone Pad, Tone Options. 

FOR SIZE COMPARISON, THE NEW 
MARK IV IS ILLUSTRATED NEXT TO 
WILSON’S 1405SM SWITCHABLE 1 & 5 

WATT RADIO. 

e CQ e April, 1978 

7 Wilson’s WE800 synthesized 2 meter portable rig. 

fc soe a HA ae is accepting 

W ogita new dealers in many areas... 
BS , ANS 

will probably own at least one 

Hand-Held 

The new arrivals to the Wilson family 

of quality high performing hand- 
held radios are the small American- 

made small sized MARK II and MARK IV. 
The ultimate hand-held for the amateur who 

demands quality, performance and value. 

FEATURES: 

= Lightweight and compact size — fits 

\comfortably in the palm of your hand. 

— Rugged Lexane case. 

— Same dependable performance 

as all Wilson Hand-Helds. 

— Microswitch Speaker-Mic 

built in. 

— Priced at 

$1995 earn 

ga fe es is 

Other Wilson units 
available are the VHF 

Models 1402SM, 2.5 watt, 

Model 1405SM Switchable 1 
and 5 watt and 4502SM, 450 MHz, 
2202SM, 220 MHz UHF units and 

ATTENTION AMATEUR DEALERS: 

contact us if you are interested. 

® Foran illustrated Amateur Products Buyers Guide, write: 

D&D wits Electronics Corp. 
P.O. Box 19000 e Las Vegas, Nevada 89119 ¢ (702) 739-1931 e« TELEX 684-522 
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Lero Bias 
an editorial 

RSGB And CQ 

| was disappointed to learn through the pages of Radio 
Communication (the journal of the Radio Society of Great 
Britain) that they would no longer be handling subscrip- 
tions for CQ magazine in Great Britain. During the past 
year we have experienced some difficulty with the RSGB 
and subscribers who have utilized their services. We have 
also received some irate correspondence from British 
subscribers who have not received their issues of CQ. 
Apparently the RSGB submitted names of new sub- 
scribers to our Circulation Department and withheld pay- 
ment for those orders, for whatever reason. These orders 

could not be processed for lack of payment and this re- 
sulted in eventual correspondence from British subscrib- 
ers asking the whereabouts of their magazines. They 
obviously paid the RSGB in good faith and were totally 
unaware of the difficulty we were experiencing. Some of 
these difficulties have been rectified and | can only hope 
that the RSGB sorts out their own internal problems. We 
have had in the past a very satisfactory, mutually bene- 
ficial, relationship and I’m sorry to see it end this way. | 
also extend to all of our readers in Great Britain the invi- 
tation to subscribe to CQ directly. Just check the informa- 
tion on the subscription envelope within this issue for 
complete details on how you can keep receiving CQ each 
and every month. 

RFI And You 

Shortly after | had written my last Editorial | began to col- 
lect material for this one: My intent was to follow through 
with further arguments for RFI legislation and to work up 
some sort of affirmative action plan to eliminate the prob- 
lem. What | keep coming back to, in developing such a plan, 
is that it boils down to a one-sided effort. What | can offer, 

- and what the FCC hopes to legislate, is further, and more 
stringent control on amateur and CB equipment sales, 
manufacturing. and distribution. Amateurs are quick to rec- 
ognize that illegal use of CB amplifiers foster interference 
and that poorly shielded equipment or ‘‘loosely’’ designed 
equipment may be at fault some of the time. 

The frustrating part of the situation is that there is no con- 
trol at the other end of the interference chain, nor is there 
an effective means of securing a reciprocity in dealing with 
interference. What | am getting at is that we have been con- 
ditioned to accept the blame intoto for rectifying a situation 
that cannot be resolved by one side. The manufacturers of 
consumer devices apparently have been set aside as. a 
privileged class, the consumer has been absolved of re- 
sponsibility by his retail payment and the culprit is still you 
and me. Lo, the poor manufacturer who finds himself in the 
awkward position of producing TV sets in one plant, f.m. 
radios in another, and still in a third, CB sets. Now we can 
all pause and think of ways each device can interfere with 
the other but who do you think will pay the price for any 
possible and probable interference? 

We can offer symptomatic relief as the commercials say 
by a program of consumer education. We can show how 
filters will help both sides of the controversy. Notice | say 
help and not eliminate. If the ideal state were ever achieved 
whereby all CBers and all amateurs operated their equip- 

ment according to law with mutual respect and integrity 
how could you then explain to an irate viewer that your 
“toy” was still interfering with his ‘“gong show’. Somehow 
the manufacturer escapes culpability when he produces his 
equipment. His advertising will only feature the latest gad- 
get or color design which entices the consumer to believe 
that he is buying the best of all possible products. After all 
it didn’t take too many years to the average consumer that 
his paying for planned obsolescence was a good idea. Our 
consumer then has purchased the best (he could not admit 
to himself that he didn’t) of all possible products (the manu- 
facturer wouldn’t admit it wasn’t). Once we have applied 
our symptomatic relief to the original problem, what do we 
do or give. up to eliminate the balance of interference? 

| cannot urge you strongly enough to seek Congressional 
support for the three Bills before Congress dealing with 
interference. Find out what is involved and get involved. If 
you stand by the sidelines until the problem bits you di- 
rectly, look around, you'll find out that you're quite alone. 

The following is a quote from CQ’s first Editor, John H. 
Potts, when he wrote Zero Bias in April 1946. As you will 
see interference is not a new problem nor one that has 
easy answers. Let's attempt to make 1978 a culminating 
year for our efforts. Thirty two years seems long enough. 

BCL Complaints. 
“A local ham on 10-meter phone received several 

BCL complaints of interference. Nothing unusual in this 
by itself, but the neighbors of this amateur tore down his 
beam and intimidated his family. With the housing short- 
age what it is he had no alternative but to get off the air. 
Though over five weeks have passed since his rig was 
dismantled, he still receives BCL complaints from ten- 
ants in the apartment building. The point is that these 
people are receiving interference in their broadcast sets, 
but it isn’t from any ham. 

With the start of volume production on household 
switches, automobiles, oil burners, and electrical appli- 
ances of all types, the subject of eliminating radio inter- 
ference produced by them is very timely. Now is the ideal 
time to have all manufacturers fix their products so they 
will not cause radio interference. As a move initiated by 
hams it might soon run into rough sailing, but on behalf 
of broadcast listeners, short-wave listeners, FM and 
television users, and the ham, it might gain considerable 
support. National legislation which would forbid the. sale 
in interstate commerce of automobiles and electrical 
appliances which cause radio interference is not too 
much to hope for. The slight additional cost to the 
manufacturer could be passed on to the consumer who 
is, after all, the ultimate beneficiary of such a program. 

Promoting such a piece of legislation is. not a simple 
task, but the amateurs represent a tremendous group 
of consumers who are well equipped technically to make 
the first step. Through the RMA Amateur Committee, by 
pressure on public officials, and through a vigorous 
compaign in local papers by individual amateurs and 
radio clubs, freeing the air from much radio interference 
might soon be a reality.”’ 

(continued on page 89) 
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Announcing 

e Dayton, OH — The Dayton 

Amateur Radio Association, Inc. 

will be sponsoring their 2/th 

Annual Hamvention on Friday, 

April 28, Saturday, April 29, 

and Sunday, April 30, 1978. The 
Hamvention will be held at. the 

Dayton Hara Arena and Exhibi- 

tion Center. There will be ladies 
orograms, hidden transmitter 
hunts, Hamvention awards, and a 

huge Flea Market. For confirmed 

hotel reservations write: Ham- 

vention Reservations, Box 44, 

Dayton, -OH 45401, For -addi- 

tional info, write: Dayton Ham- 

vention, at the above address. 

@ Sullivan, IL — The Moultrie 

Amateur Radio Klubs 17th annual 

Hamfest will be held one week 

earlier on April 23, 1978 in order 
to miss the Dayton Hamvention. 

The Hamfest will be held at 

the Wyman Park, Sullivan, IL. 

There will be a heated indoor and 

large outdoor flea market. No 

charge to vendors. For info, write: 

Mark, P.O. Box 327, Mattoon, IL 

61938. Talk-in on 146.94. 
e Wellesley, MA -- The Wellesley 

Amateur Radio Society will be 

conducting their annual auction 

On Saturday =e Nor sae oes 
beginning at 11:00 a.m. at the 
Wellesley High School Cafeteria 
on Rice Street. Talk-in on -96:36, 

04-64 and 52. Doors open at 

10:00 a.m. Contact: Kevin P. 

Kelly, WA1TYHV, 7 Lawnwood 

P|., Charlestown, MA 02129. 

e Dayton, OH — The 9th Annual 

FM BASH will be held on the 
Friday night of the Dayton 

Hamvention, April 28, 1978, at 

the Dayton Biltmore Tower 

(hotel), Main at First Street, from 

8 p.m. til midnight. Admission is 
free to all hams and their friends. 

April, 1978 

A fabulous prize drawing will 
feature a complete Drake UV-3, 
bluse manys “other “prizes. or 

further info contact: Miami Valley 

F.M. Assn., c/o Sue Hagedon, 
WB8GWO, 1340 Brainard Woods 

Dr., Dayton, OH 45459. 
e West Trenton, NJ — The annual 

Delaware Radio Association 

(W2ZO/WR2ADE) flea market 
and auction will be held on 

Sunday, -Aprh 20%, s197G7 sate S) 
a.m. rain or shine at the Villa 

Victoria Academy in West Tren- 
ton. (The school is located adja- 
cent to Rt. 29 near the junction of 
Rt. 29 and 1-95). Talk-in on 07/67 
and 146.52. Advanced registration 
is $1 and $1.50 at the gate. For 
additional info or tickets write: 

DVRAL PO: Bex. 7042, West 
Trenton, NJ 08628, s.a.s.e. please. 
e Mobile, AL — The Mobile 

Amateur Radio Club will hold its 

annual Hamfest and Computerfest 
at the University of South Ala- 

bama in Mobile, on Saturday 

and Sunday, April 15th and 16th, 

from 9:00)-a.me “to 5:00 pum: 

Activities for the ladies and 

children. For more info, contact: 

Ed Coker, WA4VPI, 7650 Ash- 

ley Court, Mobile, AL 36619. 
e Griffith, IN — On April 22, 

1978, starting at 6 p.m., the Lake 
County Amateur Radio Club will 
be holding their 25th -Silver 

Anniversary/Herbert SS. — Brier 
Memorial Banquet, to be held at 
the Griffith Knights of Columbus 
Hall, 1400 S. Broad St., in Grif- 
fith, IN. Door prize list will 
feature a Wilson Mark II 2 meter 
hand-held transceiver, calculators, 

and gifts for the entire family. 
Tickets are $8.00 each. No door 
purchases, make check payable to 

GARG Writes to Joel G. 

lacono, WAQDJP, 634 Osage Dr., eS | 

Dyer, IN 46311. ea 
e Muskegon, MI — The Muskegon — : : 
Area Amateur Radio Council will | — 
be holding their 1978 ARRL 
Great Lakes Division Convention 

and Hamfest at the Muskegon on | — 
April 8. There will be free park- | — 
ing, easy access to motels, dining | — 
cafeteria, meeting rooms; and a 

theatre. For more info, contact: | 

The Muskegon Area Amateur | — 

Radio Council, P.O. Box 691, | — 
Muskegon, MI 49443. 
e Columbus, GA — The Columbus 

Amateur Radio Club will hold its 

annual Hamfest on April 8-9, 
1978, at the Columbus Municipal 
Auditorium at the fairgrounds. 
Spacious, air-conditioned exhibit 
area, prizes, flea market, a Sat- 

urday night banquet, FCC exams, 
and a luncheon at the Hamfest site 
will be featured. For further info, 

please contact: Eddie Kosobucki, a 
K4JNL, 5525 Perry Ave., Colum- | — 

bus, GA 31904. . 
e Charlotte, NC — The Mecklen- 

burg Amateur Radio Society, 

W4BFB, announces their 1978 

ARRL sanctioned Hamfest to be 
held on April 1-2. Charlotte's new 

Civic Center will again be their 
location. Plenty of parking will 
be available at the Center. For 

more info, contact: The Mecklen- 

burg Amateur Radio Society, Inc., 
W4BFB, 2425 Park Road, Room 

023, Charlotte, NC 28203. 
e Montgomery, AL — The Ala- 

bama Forestry Festival will be 
held on April 22, 1978. The Twin 
Base Amateur Radio Club station, 

WA4PRY, will be operating on 
site in conjunction with the Ala- 
bama Forestry Festival at the 

(Continued on page 92) 



Ses TEN-TEC CENTURY 21 GOES DIGITAL! 

— 

Century 21, the exciting 70-watt, 5-band CW transceiver 
that surprised everyone with its super performance and low 
cost, has another surprise for you. A second model with 
digital readout (and a mod kit for those who would like to 
convert their dial model). Both Models 570 and 574 have 
the same unique circuitry that has won raves from 
everyone — both have the same fine features: 

¢Direct Frequency Readout (Model 574: 5 red LED digits, 
0.3” high, accurate to nearest 1 kHz. Model 570: marked in 5 
kHz increments from 0-500 kHz, MHz markings for each band 
displayed, tuning rate typically 17 kHz per tuning knob turn. 
¢ Full Break-In ¢ Full Band Coverage on 3, 5, 7, 14, 21 MHz 
Bands, 1 MHz on 28 MHz Band « 70 Watts Input ¢ Total 
Solid-State * Receives SSB and CW « Receiver Sensitivity 1 
pV ¢ Instant Band Change, No Tune-up « Offset Receiver 
Tuning ¢ 3-Position Selectivity * Adjustable Sidetone Level 
e Linear Crystal-Mixed VFO ¢ Overload Protection ¢ Built-In 
AC Power Supply ¢ Black & Gray Styling * HWD: 6%" x 12%” 
x 12”, 15% Ibs. ¢e Matching Accessories 

THE RECEIVER. Double-Direct-Conversion. Easy 
tuning. Just select the frequency and set the audio level. 
Excellent cross-modulation characteristics. Offset tuning so 
_you can tune either side of zero beat to reduce QRM. Front 
panel control selects one of 3 selectivity curves: 2.5 kHz 
for SSB reception, 1 kHz for normal CW, and 500 Hz for 
when the QRM gets rough. Plus separate AF and RF 
controls, headphone jack, and built-in speaker. 

THE TRANSMITTER. Total solid-state. Push-pull Class 
C final amplifier. Individual low-pass filters are switched 
into the antenna line to reduce unwanted radiations, 
minimize TVI. No tune-up needed when changing 
frequencies or bands. And full break-in allows incoming 
signals to be heard between transmitted characters. 
Now CW is real conversation! 

THE SECO 
OF THE C 

THE VFO. Common to receiver and transmitter. 
Permeability tuned. Linear scale on model 570; 
5-5.5 MHz basic frequency is crystal-mixed to the desired 
frequency so bandspread and stability are the same on 
all bands (crystals included for 3.5, 7, 14, 21, and 
28-28.5 MHz segment of the 10 meter band). 

THE POWER SUPPLY. Built-in, AC operated, and 
regulated. Monitors current demand, shuts down 
automatically when necessary for protection. Lighted 
input current meter shows proper Drive setting. 

MATCHING ACCESSORIES. Model 277 Antenna 
Tuner/SWR Meter. Model 670 Electronic Keyer, 6-50 
wpm, self-completing characters. Model 276 Calibrator 
for markers at every 25 and 100 kHz. Model 273 Crystal 
for 28.5-29 MHz. Model 1170 12 VDC Circuit Breaker 
for mobile operation of models 574 and 570. 

574 Century 21 Digital Transceiver $399.00 
570 Century 21 Non-Digital Transceiver $299.00 
277 Antenna Tuner/SWR Meter $ 85.00 
670 Century 21 Keyer $ 29.00 
276 Century 21 Calibrator $ 29.00 
273 Crystal for 28.5-29 MHz $ 5.00 
274 Digital Mod. Kit for Model 570 $ 90.00 
1170 DC Circuit Breaker OE ates os) 

See both Century 21 surprises at your TEN-TEC dealer 
— or write for full details. 

SEVIERVILLE, TENNESSEE 37862 
EXPORT:5715 LINCOLN AVE., CHICAGO, ILL. 60646 

SURPRISE 
‘ DIGITAL 

TEN-TEC , We. 

Please send all reader inquiries directly. 
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Our Readers Say 

ORP Mania! 

Editor, CQ: 

| just had to tell somebody! 

\‘m a subscriber and a novice for 3 
months. | really enjoy and pro- 

mote ORP operating. In the time 
that I’ve been on, I’ve worked 21 
states plus DL1OV_ in Germany 
and GS3HIW in Essex, England 
with 2 watts on 15 meters! You 
can add 7 more states to that with 
18 watts on 80 meters. | don't 

get on 40 much because you get 

clobbered with foreign broadcast 
QRM and those 200 watters! 

| use a Heath HW-7. 
Could you publish a schedules 

column in your ORP section for 
novices? The only people I've 

worked are running ORP. 
Keep up the good work, guys, 

and wish me luck on my techni- 

cians exam. 

Tim Smith, WD4KI1A 
Spartanburg, SC 

Editor: COs 

| am very happy to say that 

your excellent articles on ORP 

have made me become a HW-8 

owner. | haven’t had so much fun 
since my novice days. It has been 
my experience that many stations 

well do their utmost to complete 

a OSO, even under poor condi- 
tions when they realize you're 

ORP. It’s most enjoyable! Thanks 

for getting me hooked on ORP. 

Dr. J. Permen, VEGAFE 

Alberta, Canada 

8 e CQ e April, 1978 

Author’s Notes For “‘A Bulk 

Ni-Cad Recharger”’ 

Editor, CQ, 

The following author's note is 
in reference to my article ‘‘A Bulk 
Ni-Cad Recharger’’, which = ran 
in the December 1977 issue: 

“After further experience in 

using the charger, it was found 
useful to insert a no. 49A pilot 
lamp in the negative line (alligator 
clio leads) to each bank of differ- 
ent cell types. The pilot lamps 

serve as a visual indicator that a 

particular cell bank is charging 

and they also act as fuses to pro- 
tect the cells. The pilot lamps 

were mounted in the upper right 
hand corner of the chassis, next 

to the AA cell holders, in regular 

pilot lamp fixtures but with the 
lens cap removed from each fix- 

ture for better visability of the 
lamps. Note that a no. 49A lamp 
is used in each circuit and not a 

plain no. 49A lamp. Normally, 
these lamp types are interchange- 

able. But in this application, the 

fact that the no. 49A draws 
120 ma as compared to the no. 

49, which draws only 60 ma is 

significant.”’ 

John Schultz, W4FA 

A New Canadian Spokesman 

Editor, CQ: 

Congratulations on the article 

‘A Message From The Publsiher’’ 

which appeared in the October 

1977 issue. 
foreigner or whatever, the fact 
remains that a Canadian buys and 
uses the same Yaesu or ICOM 
equipment that you Americans 

buy and use. | protest along with 
you that it is really unnecessary 

for all of us to pay higher prices | — 
because of the bungling of those 
who are on their ego trip of want- 

ing to be the sole voice for ama- 

teur radio. 
As you should know, we here 

in Canada have formed our own 
national 
“The Canadian Amateur Radio 
Federation”. ARRL ts using some 
of its income to oppose this all 
the way in an effort to be the only 

spokesman for the amateurs of 

Canada. They- have gone as far 
as to create a Canadian Radio Re- 

lay League which is supposed to 
be Canada’s national voice even 
though this ‘organization’ does 
not even have an executive. 

If ARRL spent half as much 

money and time working for the 

amateur as it does trying to keep 
its image, it could certainly proud- 
ly justify its existence. | 

| agree with you that ARRL is 
primarily a publishing house (and 
not a bad one at that) and | agree 
that it has its place in amateur 
radio. That place is not being our 

national organization. 
| read the (WARC)-79 article 

in the November 1977 issue. 
Thanks for putting the info so 

simply and plainly. 

Otto H. Meginbir 
Alberta, Canada 

As an outsider or | | 

organization know as| 



| 
| _ if they copy the style 

they can't 

- If they copy the quality 
_ they can't meet the price. 

‘The original DenTron Super Tuner. The original Su- 
per Super Tuner. The original MT-3000A. And now 
DenTron brings you the original MT-2000A, an eco- 
nomical, full-power tuner designed to handle virtually 
any type of antenna. 

The sleek styling and low profile of the MT-2000A is 
beautiful, but be assured that is only a part of the ex- 
citement you'll derivé from the MT-2000A. The MT- 
2000A is designed and engineered using heavy-duty 
all-metal cabinetry, and high quality American com- 
ponents throughout. 

When you consider the MT-2000A’s unique features: 
5%" x 14D x 14”W, front panel coax bypass 
switching, front panel lightning protection antenna 
grounding switch, 3KW PEP, and the ability to match 

PETEC LOE MONG Lyin 

0s ANGORA SOONS SELL ARI REUSE 

coax, random wire and balanced feedline, we’re sure 
you'll decide to buy an American original and stay 

_ with DenTron. 

MT-2000A $1 99.50 at your ‘pwr dealer. 

Radio Co., Inc. 

2100 Enterprise Parkway 
Twinsburg, Ohio 44087 

216 425-3173 

\ 
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This is the amplifier 
you have been waiting for 

10 

Sy 

MULTIMETER 

| ces nese avec ANDY Hal 

The new 2KD-5 linear amplifier...a one piece desk 
model with the power and reliability of a console 

At Henry Radio, we know how to build only one kind of in use all around the world. Commercial and export 

amplifier ... the best. We want you to compare the inquiries are invited. 

2KD-5 with any other desk model at any price. * The 2KD-5 is a 2000 watt PEP input (1200 watt PEP nominal 
Remember, the 2KD-5 is only one model in the world’s output) RF linear amplifier, covering the 80, 40, 20, 15 and 10 meter 

broadest line of amplifiers. .. both vacuum tube and See ener lass envelope triodes operating in a grounded 
solid state...for HF, VHF and UHF.. . fixed station and grid circuit. : E e ca 

mobile... low power and high power. - Pi-L plate circuit with a rotary silver plated tank coil for greatest 

Never before has any one company offered such a efficiency and maximum attenuation of unwanted harmonics. 

cornucopia of high power RF amplifiers. + Full legal input in all modes. 2000 watts PEP input for SSB. 1000 
watts DC input for CW, RTTY and AM. 

¢ Jumper for 115 or 230 VAC, 3 wire single phase. 

° 10.5” high x 15” wide x17.5” deep 

e Price...$895.00 

Remember also that Henry Radio offers a broad line of 
commercial and FCC type accepted amplifiers covering 
the range of 3 MHz to 500 MHz. Henry amplifiers are 

2K-4...LINEAR AMPLIFIER. Offers engineering, TEMPO VHF/UHF AMPLIFIERS. Solid state power Tempo 40D10 10W 40W~ $145. 

construction and features second to none. Provides amplifiers for use in most land mobile applications. Tempo 40D02 2W 40W_ $165. 

a long life of reliable service, while its heavy duty Increases the range, clarity, reliability and speed of Tempo 40D01 1W 40W~ $185. 
components allow it to loaf along even at full legal two-way communications. FCC type accepted also. Tempo 25D02 QW 25W. $125 

power. Operates on all amateur bands, 80 thru 10 Drive Output Tempo 10002 2W 10W_ $ 85. 

eS Ne want to pe Saag ap EN 8 St Model Power Power Price Tempo 10001 1W 10W~ $125. 

Pe oera sicteo de echeg ate ueste Hooked igor LOW BAND VHF AMPLIFIERS (35 to 75 MHz) TEMPO 100AL10 VHF LINEAR AMPLIFIER. Com- 
console...$995.00 Tempo 100C30 30W 100W | $159. pletely solid state, 144-148 MHz. Power output of 

Tempo 100C0O2 2W 100W = $179. 100 watts (nom.) with only 10 watts (nom.) in. 

TEMPO 6N2 brings thesame high standards to the6 Tempo 100C10 10W 100W $149. Reliable and compact ...6199.00 

and 2 meter bands. A pair of advanced design Eimac HIGH BAND VHF AMPLIFIERS (135 to 175 MHz) TEMPO 100AL10/B BASE AMPLIFIER ...$349.00 
8874 tubes provide 2,000 watts PEP input on SSBor Tempo 130A30 30W 130W_ $189. 

1,000 watts on FM or CW. Complete with self- Tempo 130A10 10W 130W_ $179. Tempo solid state amplifiers are available at 

contained solid state power supply, blower and RF Tempo 130A02 2W 130W_ $199. Tempo dealers throughout the U.S. 

relative power indicator. ...$895.00 Tempo 80A30 30W 80W _ $149. 

‘ Tempo 80A10 10W 80W $139. ; ; 3 

TEMPO 2002. The same fine specs and features aS Tempo 80A02 2W 80W_ $159 please call or write for complete information. 

the 6N2, but for 2 meter operation only. ...$745.00 Tempo 50A10 10W 50W $ 99. ] 

TEMPO 2006. Like the 2002, but for 6 meter Tempo 50A02 2W SOW $119. 

operation. ...$795.00 Tempo 30A10 10W 30W $ 69. 

Tempo 30A02. 2W- 30W __ $ 89. 
UHF AMPLIFIERS (400 to 512 MHz) 
Tempo 70030 30W 70W_ $210. 
Tempo 70010 10W 70W~ $240. 11240 W. Olympic Blvd., Los Angeles, Calif. 90064 213/477-6701 
Tempo 70D02 2W 7OW $270. 931 N. Euclid, Anaheim, Calif. 92801 714/772-9200 

Butler, Missouri 64730 816/679-3127 
Prices subject to change without notice. 

Circle No. 24 on Reader Service Card 
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Weighs 39% more... 
what do others 

leave Out} == 
qusfie® FIXED STATION FOUR BAND VERTICAL 

The 4-BTV is longer for greater aperature, larger in diameter for strength and 
bandwidth, heavier traps for precision and safety factor. Individually, each 
subassembly weighs more to collectively give you an antenna designed for 
convenience of assembly and installation, a wide margin in mechanical stability 
and far superior electrical performance. 

resonance. 

e Solid one 

onjesetting for total band covera 
HUSTLER 

MODEL 
s ae 3 New-Tronics patents: 3287732, 3513472, 3327311, 3419869, 4-BTV 
the home of originals 3599214, 3873985, 3582951, 1017857 (Canada). 

15 POUNDS 

e Lowest SWR—PLUS! 

e Bandwidth at its broadest! SWR 1.6 to 1 or 
better at band edges. 

e Hustler exciusive trap covers “Spritz” extruded 
to otherwise unattainable close tolerances 
assuring accurate and permanent trap 

e All sections 14" heavy wall, high strength 
aluminum. Length 21'5". 

if the r= 4-BT 

multi-band vertical. 

operation when desired. 

e Top loading on 75 meters for 
inchfiberglass trap forms for 

e Extra heavy duty aluminum mounting bracket e Feed withany length 50 ohm coax. 
withlow loss—high strength insulators. 

e Ground mount with or without radials; roof 
e Stainless steel clamps permitting adjustment mount with radials. 

40 THROUGH 10 METERS 

ANTENNA Engineers, Designers, Manufacturers 
15800 commerce park drive 

brookpark, ohio 44142 

(216) 267-3150 

Circle No. 35 on Reader Service Card 

without damage to the aluminum tubing. 

e Guaranteed to be easiest assembly of any 

e Antenna has %'"-24 stud at top to accept RM-75 
or RM-75-S Hustler resonator for 75 meter 

ey broader bandwidth andhigher radiation 
optimum electrical and mechanical stability. efficiency! 

e Power capability—full legal limit on SSB and 
CW. 

ge! 
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Available from all distributors 

who recognize the best! 



(Or the 
CXO 

OX OSCILLATOR 
Crystal controlled transistor type. 3 
to 20 MHz, OX-Lo, Cat. No. 035100. 
20 to 60 MHz, OX-Hi, Cat. No. 035101 
Specify when ordering. 

OF-1 OSCILLATOR 
Resistor/capacitor circuit provides 
osc over a range of freq with the 
desired crystal. 2 to 22 MHz, OF-1 LO, 
Cat. No. 035108. 18 to 60 MHz, OF-1 
HI, Cat. No. 035109 
Specify when ordering. 

@rimenter: 
INTERNATIONAL CRYSTALS & KITS 
OSCILLATORS ¢ RF MIXER © RF_AMPLIFIER » POWER AMPLIFIER 

TRANSISTOR 
RF MIXER 
A single tuned 

$4.95 ea. 

SAX-1 
TRANSISTOR 
RF AMP 

$4.25 ea. 

.02% Calibration Tolerance 

EXPERIMENTER CRYSTALS 

Cat. No. 
031080 

031081 

031300 

031310 

12 e CQ 

(HC 6/U Holder) | 

Specifications 
3 to 20 MHz — for use in OX OSC Lo 
Specify when ordering $5.9 
20 to 60 MHz — For use in OX OSC Hi 
Specify when ordering $5.95 ea. 
3 to 20 MHz — For use in OF-1L OSC 
Specify when ordering $4.75 ea. 
20 to 60 MHz — For use in OF-1H OSC 
Specify when ordering. $4.75 ea. 

signal conversion in the 30 to 170 
MHz range. Harmonics of the OX or 
OF-1 oscillator are used for injection 
in the 60 to 179 MHz range. 3 to 20 
MHz, Lo Kit, Cat. No. 035105. 20 to 
170 MHz, Hi Kit, Cat. No. 035106 
Specify when ordering. 

A small signal amplifier to drive the 
MXxX-1 Mixer. Single tuned input and 
link output. 3 to 20 MHz, Lo Kit, Cat. 
No. 035102. 20 to 170 MHz, Hi Kit, 
Cat. No. 035103. 
Specify when ordering. 

a 

TRANSISTOR 
RF POWER AMP ae 
A single tuned output amplifier de- 
signed to follow the OX or OF-1 
oscillator. Outputs up to 200 mw, de- 
pending on frequency and voltage. 
Amplifier can be amplitude mod- 
ulated. 3 to 30 MHz, Cat. No. 035104 
Specify when ordering. 

$5.75 ea. 

circuit intended for 

$5.50 ea. 

= Bi, BROADBAND AMP 
General purpose amplifier which 
may be used as a tuned or untuned 
unit in RF and audio applications. 20 
Hz to 150 MHz with 6 to 30 db gain. 
Cat No. 035107 
Specify when ordering 

$5.75 ea. $5.50 ea. 

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

countries will be quoted on request. Address orders to: 
M/S Dept., P.O. Box 32497, 

Oklahoma City, Oklahoma 73132. 

International Crystal Mfg. Co., Inc. 
10 North Lee 

Oklahoma City, Oklahoma 73102 
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ETO builds every ALPHA Linear Amplifier to run maximum legal power NTL* 
with high efficiency on ali bands and in all modes. = *(No Time Limit) 

QST says it: ALPHA 374 

¢ “(ALPHA 374 is) an amplifier fully capable of continuous operation at the legal 

power limit . . . hardly larger than the average ssb transceiver.” 
e“ ...no-tune-up ... high power operation requires no more adjustment than 

that involved in operating the exciter.” 
e“ ... there is no need to worry about whether the tubes or the power supply 

can handle a full kilowatt.” 
: e “At no time .. . including two contest weekends when it was subject to 

constant use .. . did the writer feel that the amplifier capabilities were even 
close to being taxed.” (QST, April 1975, p. 42-45.) 

QST says it: ALPHA 76” 

“Typically excellent ETO construction techniques . . . in the (ALPHA) 76.” 
“The transformer... is a 1.5 KVA continuous-service unit.” 
“The unit runs cool and quiet.” 
“The ALPHA 76 more than exceeds harmonic attenuation (requirements.)... 
Third-order products are approximately 40 dB down...” 

“ ..1kWew input provides excellent efficiency ...” 
“Output efficiency as measured in the ARRL laboratory was better than 60% for both 2000 
watts PEP and 1000 watts cw input on all bands.” (QST, January 1978, p. 35-36.) 

FIRST CLASS IS ALPHA: Sure you can buy a cheaper linear... 

but is that real/y what you want? 

ALPHA 374 a ; ALPHA/VOMAX ~~ re ALPHA 76 basting 

e No Tune Up, 80-10 meters! New split band speech processor e 2+ KW PEP, 160-10 meters 

e 2+ KW PEP, 1 KW avg., N7L can boost your “talk power’ 10db or e 1000 watts average, NTL 

e RF output typically 1200+ watts more when conditions get rough. e Full pi-L; harmonics —52db 

PEP into 1.5:1 SWR Very low distortion, easy to install e Nominal efficiency over 60% 

e Harmonics —50db; IMD —30 db —=_ and use with any rig. e Just 1 cu. ft.; 70 pounds. (Light- 

e 0.9 cu. ft.; 52 pounds 18 MONTH WARRANTY weight option, 50 Ib.) 

18 MONTH WARRANTY 18 MONTH WARRANTY 

CALL OR WRITE YOUR DEALER—OR ETO DIRECT—FOR DETAILED LITERATURE AND FAST SERVICE 
ON THESE AND ALL ALPHA PRODUCTS 

To Ehrhorn Technological Operations, Inc. 

P.O. Box 708 + Canon City, Colorado 81212 + (303) 275-1613 

Circle No. 12 on Reader Service Card 
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Richard Ferranti takes us on a trip fo where DX was 
born. Marconi had the first trans-Atlantic QSO from here. 

An Ae eur's Persians 
BY RICHARD FERRANTI*, WAGNCX/1 

Sunday morning, October 2, began with the kind of 
heavy, sunshine-filled warmth more characteristic of 
spring than fall. Jim WA4UVE and | started out in K1VR’s 
Audi and rapidly made the hour-long trip from Cambridge 
to Hyannis via highways 6 and 3. We stopped along Nan- 
tucket Sound and poked around an old _ lighthouse, 
although the area was rather heavily obscured with fog. 
Continuing on, we drove past Chatham and were just 
about to come upon Pleasant Bay when Jim noticed some 
enormous wire antennas and stopped the car. A sign 
in white letters on red off to the right said, “RCA Global 
Communications—Radio Station WCC.” We pulled up into 
the wooded area and noticed an older brick building and 
more wire antennas strung up here and there on weathered 

telephone poles. 
We noticed KiVTS on the license plate of a nearby 

parked car, so, ignoring the sign on the door which said 
“No Visitors Saturdays and Sundays or after 3 PM Week- 
days,’ we knocked. Jim had his Standard HT with him 
and we hoped to use that as a calling card. The man who 
answered kept looking at the sign on the door and indi- 
cated that maybe we could be shown around if we re- 
turned at 4:30 that day when things were less busy. We 
went back to our car resolving to return and explore the 
mysteries of WCC. 

One of the nicest things about the Cape is the National 
Seashore along the vertical arm on the eastern side facing 

*14 Divinity Ave., #40, Cambridge, MA 02138 
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the Atlantic Ocean. Jim and | found a nice beach near a 
lighthouse and started exploring the long stretch of sandy- 
white, clean, and ocean-swept beach. Here and there on 
a sand-bar were small short-legged birds of various kinds, 
as well as enormous gulls, busily picking the innards out 
of unfortunate horseshoe crabs. Clear jelly fish were 
washed up on the sand—but nobody wants to eat those 
primitive gooey creatures. | stooped and swished my hand 
in the Atlantic for the first time in my life, thinking that 
Europe was just on the other side of this angry pool of 
salt water. Had it been the familiar Pacific Coast, visions 
of Hawaii and late-night KH6’s coming through on 20 
meters would have filled my head, but here the odd foreign 
flavor of Europe (and memories of my two months there) 
stirred me. After a little while we headed up the coast to 
South Wellfleet. 

South Wellfleet is where Guglielmo Marconi set up his 
station to make the first transatlantic radio communication 
in January 1903. His message to King Edward VII was re- 
ceived at Poldhu, England. There’s a bust of Marconi at the 
site and several plaques describing, rather sketchily, the 
station and the area. 

Jim and | stood on the site of a couple of the tower foun- 
dations. All the towers and buildings have long since dis- 
appeared—several of the foundations have been engulfed 

through erosion into the ocean. We tried to imagine the thril! 
of hearing signals—and sending them—with such miserable 
equipment over the impossibly great distance. 



2(nem 
ire Be unications 

é 
® marine Radio Station = poe 

wcc 

North Chatham, Mass. 

Moonscape-like environs surround the few remaining 
foundations left at the Marconi site. 

Despite this ‘‘dream’”’ set-up of antennas and receiving/ 
| transmitting control, one of the amateur ops (the one with 

the keyer) had some interesting remarks to make about . 
actual traffic handling. Since the station sends and receives 
messages exclusively with ships at sea, they have to pull 
some pretty weak signals out of the mush—100 wobbly 
watts into a wire on the Mediterranean takes a bit of pa- 
tience to pick up. They can shift to different bands at will, 
however, so that helps—but with Russian QRM and poor 
fists galore, the ham operator shook his head sadly and 
said, ‘‘It’s like working the Novice band all day.” 

Marconi must have thought this area was a desolate and 
remote spot—it still is quite a drive from any main highway 
on the Cape. The ocean continually pounds the sandy shore 
and frequent storms occur—records of dozens of ship- 
wrecks are extant for this area. In January, Marconi’s hand 
must have been shivering as he sent his message to the 
King. Then again, the thrill of being heard must have been 
enough to counteract any freezing environ! 

We continued to the tip of the Cape to Provincetown, and 
explored the area at the outermost extreme of this rather 
unusual land formation. After cruising around the area, we 
noted its grassy sand-dunes and desolate character in gen- 
eral. Then we came upon the Provincetown Airport. This is 
the home of the Provincetown-Boston Airlines, which, as 
the name suggests, has regular flights to and from Boston. 
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Plaque details the message and the station which sent it. 

The company owns nine DC-3’s which look in pretty fair 
shape after all those years. In addition, visitors may take an 
aerial tour of Provincetown and the Cape—14 minutes for 
$4—in an ancient 1931 radial engine Stintson hang-wing 
monoplane. Being of rather timid stock, and noting the rum- 

ble of thunder from a rapidly approaching thunderstorm, | 
declined the chance to commune with the clouds in the 

rickety airship. Wisely, so did Jim. 
Around 4 P.M., we climbed back into the Audi and drove 

down the Cape to North Chatham, hoping to see and learn 
more about Radio Station WCC and all those wire antennas. 
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Two Italians hamming it up at South Wellfleet. 

This time we were lucky—the man who answered the door 
pointed out a ham, Lewis (KILJS), who, after a moment's 

hesitation, started showing us RCA’s set-up. 
There were several Teletype® machines around, with two 

Model 28’s ready to receive copy and send it out on land- 
lines, and several newer 33’s and 35’s talking on ASCII to 
other computers around the country. Most of the traffic was 
handled in Baudot, although we were told that it was being 
phased out soon. But Jim and | weren't too interested in the 
landline communications network, so we eagerly started to 
explore the radio end of the station. 

We walked further into the long room and saw a rather 
amazing receiving station. Before us was a large table with 
four receivers built into a console on each side, a large 
switchboard above each, and a rotating telegram drop-off 
rack above the whole business. To the left was another 
table-rack console with two more receivers and switch 
ie 

£ BE 

Lewis K1LJS (left) outside the main WCC station building. 
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boards. WCC, we were told, is the widest coverage ship-to- 
shore c.w. station in the world, in continuous operation since 
1914. Its counterpart on the West Coast is KPH near San 
Francisco. 

Four people were busily manning the station—two of them 
hams. They all had headphones on, seated next to type- 
writers, and were spinning the dials of 1940 vintage RCA 
AR-88 general coverage receivers! Actually, about a half- 
dozen of these old clunks are still in use, the remaining 
receivers being National HRO-500’s, made in the last ten 
years or so. The operators were using straight keys with 
the exception of the radio amateurs—one older ham had 
a bug (genuine Vibroplex, he pointed out), and the other was 
swinging away with a Nye Viking paddle hooked to an MFuJ 
C-MOS keyer. 

Control and switchboard panels were located just above 
their associated receivers, and these controlled the 30 kw 
transmitters located several miles away. One could choose 
a variey of frequencies (lamps showed if a particular rig was 
in use by another op already) by pushing a button and 
keying up: 2036 kHz; 4367 kHz; 6376 kHz; 8586 kHz; 
8630: ‘kHz; = 12,925.5 -kHz; -13;033.5 kHz" 316,97) Seen 
17,271.2 kHz; and 22,599 kHz. The transmitters have broad- 
side “H"” arrays, non-rotatable and _ bi-directional, while 
the receiving antennas were long, high, fixed rhombics. 

By pushing different buttons, the op could choose a vari- 
ety of beam headings for each receive frequency. 

| asked him about the receivers themselves. He said 
that both were rock stable, but the AR-88’s were broad 
as a barn and needed a chart to convert the dial markings 
to true frequency. Those solid-state HRO-500's, however, 

would overload and criss-mod on the 6 MHz band—some- 
thing the stodgy, yellow-dial AR-88 would never consider. 

We had to cut short our conversation as the earphones 
rang forth with a Liberian tanker’s call, and the op excitedly 
came back to him as if it were his first DX station worked 
on 20 meters. 

| was amazed that there were no automatic c.w. sending- 
receiving machines, no crystal-controlled ultra-synthesized 
digital-readout receivers, no hard-copy line-printers (ops 
copied on the typewriter), and no automatic antenna/fre- 
quency selectors. My astonishment was dampened, how- 
ever, as | heard Lewis explain, with a hint of faltering in 
his voice, that next year all this manual operation was to 

go, much of it to be replaced by the automated gear 
described above. In short, this year marks the end of an 

era—human operation of a c.w. station by skilled radio 
men—in the last of what was a real ship-to-shore radio 
station. In 1978, “RCA Global Communications” will no 
longer elicit visions of glowing dials and meters, straight 
keys and bugs, or even busy hams working the world 
on C.w. 

After a reflective pause, Jim and Lewis somehow got 
on the subject of bagpipes and drums (crazy Scotsmen), 
while K1VV came in and gave me a commemorative QSL 
card and blurb for KM1CC, the Marconi 75th anniversary 

special event station whose site Jim and | had visited a 
few hours before. The station was in operation from the 
site on all bands from January 14-22, 1978, and even had 
special permission from the FCC to use A2 240 Hz rotary 
spark-gap sounds on their c.w. QSO’s. By the way, Mar- 
coni'’s original 1903 ‘‘call’’ was *‘CC”, hence their 75th 
anniversary station callsign. 

It was getting late, so Lewis walked us to the car, and 
after exchanging addresses, we headed back to Cam- 
bridge. We stopped at Plymouth, but what’s a dumb rock 
compared to Marconi and WCC? And so, our trip ended 
with good memories and a great story to tell about the 
beginning of an era at South Wellfleet and its sad, but 
progressive, impending end at Chatham, Massachusetts. @ 
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i A MESSAGE FROM THE PUBLISHER 

A little more than two hundred years ago a famous 

revolutionary remarked, ‘‘| disapprove of what you say, 

but | will defend unto the death your right to say it.” 

Remember who? Tom Paine? Sam Adams? Patrick 

Henry? As a matter of fact, it wasn’t even an American, 

but a Frenchman named Voltaire. But despite that fact, 

his single stated sentiment has been the foundation 

stone of our freedom-of-speech doctrine. 

All of which I’m using simply to drive home a point. 

Basically, Americans believe in freedom of speech. 

They also believe in freedom of the press. At least 

most of the time. The exception to the rule occurs 

when some outside observer dares to offer criticism of 

ARRL or its administrators. And then, the person read- 

ing the criticism forgets he’s an American citizen who 

believes in freedom of speech and press, and he turns 

into a wildly fanatical ‘‘l’m-a-ham-first-and-foremost 

type,’ and he sees every negative mention of the 

League as a personal attack on him personally. 

All of which amazes me somewhat. Because this 

same individual would chuckle upon reading criticism 

of his government. But wouldn’t that be an attack on 

him personally as an American? And he'll guffaw 

loudly at an ethnic joke aimed at his own or any other 

ethnic group. But shouldn’t that be construed as a 

personal attack on him as a Pole, or as a black, or as 

a Jew, or whatever? Somehow it never hits home that 

way. But make a comment that something’s rotten in 

the state of Newington—all hell breaks loose. 

| have criticized the League in the past on many 

issues. | feel that as an individual it’s my right to do so. 

As a publisher of an Amateur Radio magazine it's my 

duty to do so. Because there are times when League 

policies are bad for Amateur Radio. And just because 

the League is ‘‘our only voice in Washington,”’ doesn’t 

make those policies any less bad. 

Case in point: the recent Code of Ethics proposal. | 

don’t quarrel with the opinion that only licensed ama- 

teurs should be allowed to operate amateur transmit- 

ters. The law is very clear on that. What | do quarrel 

with is the system by which the League would have 
the industry attempt to solve the problem. It just won't 

work. 
Why won't it work? Because all it takes is a single 

manufacturer who doesn’t go along with the others 

and continues to provide ham equipment to non- 

amateurs. Sure, all the legitimate licensed amateurs 

can boycott that manufacturer. But the sales he could 

generate from bootleggers would more than offset his 

losses in legitimate amateur sales. And that manufac- 

turer doesn’t even have to be one that we consider a 

reputable ham equipment supplier in the current mar- 

ket. He can be one that goes in business to provide 

black boxes for bootleggers under the guise of being 

an amateur product supplier. It’s been going on for 

years with the CB amplifiers. It wasn’t the legitimate 

ham suppliers who built the CB linears. It was other 

companies who suddenly went into the “ham ampli- 

fier market.” 

There are other reasons it won't work. Legal advice 

to several of the more reputable amateur equipment 

manufacturers tells them that the concept is unconsti- 

tutional. Why should those manufacturers defy the 

FTC to accommodate ARRL. Why shouldn’t they in- 

stead tell the FCC to do its own police work. Because 

the problem is the FCC’s not the industry’s. 

There are still other reasons why it won’t work. Lit- 

erally hundreds of thousands of old used ham trans- 

mitters are gathering dust in garages and basements. 

There are plenty sitting on dealer shelves. Imagine 

what the market for used gear would be if the new 

gear supply dried up for non-licensed hams. Again, it 

would take just one major supplier to get the pipelines 

full of bootleggable radios. And where would the legiti- 

mate industry be? Sitting by watching with egg on its 

face. 

Gentlemen and ladies, it’s time that we amateurs 

began to think of ourselves as American citizens 

whose rights are being abused by our government. 

Our amateur bands are governed by an agency that 

has neither the money or manpower to do its job ade- 

quately. Instead of clamoring for the industry to police 

sale of amateur equipment, we should be demanding 

of the congress and white house that the FCC be given 

a fairer share of revenue. The right to levy license fees, 

provided that the moneys go to the FCC administra- 

tion and enforcement of radio services is a top priority. 

With such license fees and the revenues derived from 

them, the FCC could run the amateur service better, 

the CB service better, and all the new services it rec- 

ognizes are needed in the present demand for better 

communications facilities. 

If we continue to turn our backs on the major issue 

and cloud up the waters with squabbles over who 

should be allowed to sell what, we’re defeating our 

own purposes. And those who would like to see the 

amateur fraternity remain small, and weak, and under 

the thumb of special interest minority groups will con- 

tinue to laugh all the way to the bank. 
‘ 

Richard A. Cowan, WA2LRO 
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This article describes some construction ideas for 
those interested in the esoterica of log-periodic antennas. 

Log-Periodic Antennas in 

VHF and UHF Amateur Service 
BY T. E. WHITE*, ex-W2JLP, K3WBH 

The log-periodic antenna grew out of a formal mathematical 

exercise. The theoretical configuration consists of two interlock- 
ing logarithmic (equiangular) spirals. 

A rudimentary practical approach to construction is to lay the 
antenna out in a planar configuration where the “element” pat- 
tern is repeated in geometrically increasing steps. A workable 
realization of the log-periodic antenna is accomplished by con- 
structing a series of antenna elements whose lengths and spac- 
ings are governed by strict mathematical formulas. 

The log-periodic yagi combines the frequency independence 

of the log-periodic antenna with the gain and directivity charac- 

teristics of the yagi. —K2VG 

UD alice the case of the yagi, log-periodic antenna prin- 
ciples and design theories were not developed by any one 
scientist or pair of researchers. Early experiments were 
done at the University of Illinois and also by the well-known 
Dr John Krauss, W8JK, at Ohio State. Smith, of the Cleve- 
land Institute of Electronics, also engaged in extensive 
design and testing of log-periodics. However, none of this 
work was done with the amateur particularly in mind, so 
few practical construction articles exist in the literature. 
This article will attempt to bridge the gap. 

*36 Lake Avenue, Fair Haven, NJ 07701 
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Lowest frequency 

The ham bands at v.h.f and u.h.f. are under attack from 
many quarters today and unless operation becomes much 
more active, in proportion to the total ham population, they 
may be lost for good. In addition, operation must not be 
concentrated in any one small portion. This is an invita- 
tion to shrinkage. Since, for example, no single antenna 
of the more familiar types can cover the 420-450 MHz band 
satisfactorily, it behooves us to develop a skywire that can 
put us anywhere in the band at will. 

The log-periodic and its derivative, the log-periodic yagi 
(or periodic cum parasitic), is a practical answer. It gives 
more gain per unit length of boom than a classical yagi. 

One thing that will not be done in this article is belabor 
the reader with esoteric theory, log tables, etc. Suffice it, 
then, that it can be shown that a series of driven dipoles 
can be arranged and interconnected such that, at any fre- 
quency from lowest cut-off to the highest in a given band, 
a small group of elements will constitute a resonant area. 
See fig. 1. 

As the transmitting or receiving frequency is changed, 
so is the resonant area without introducing the need for 
physically or electrically changing the feed system. Further- 
more, the log-periodic may be operated on its third, or 
even fifth, harmonic with no degradation of efficiency. Thus, 

a log-periodic based on 144-148 MHz will perform nicely | 
over the 432-444 MHz range and, if set for cut-offs at 140 
MHz and 150 MHz, will cover the entire 34 meter band. 

Highest frequency 

Cut higher than highest frequency used 

Direction of maximum 

radiation/reception 

Fig. 1—Typical log-periodic 
antenna (not to scale). 



There are two basic configurations of log-periodics and 
two basic ways of feeding them. Fig. 2 shows the resulting 
beam patterns when (a) the log-periodic is a ‘‘straight 
wing’ and (b) when it is a “swept wing” type or veed to 
60 degrees. Note the virtual disappearance of the side 
lobes in (b). However, the side lobe energy must reappear 
elsewhere. It does, not only in a sharper front lobe, but in 
the form of an undesirable back lobe. It will be shown 
later how to attenuate the back lobe with a parasitic re- 
flector and by terminating the feed path along the boom. 

Incidentally, there is a third configuration, namely a 
“wedge”’ or ‘“‘arrow”’ arrangement of the two log-periodics, 
but we will keep to the promise of simplicity in this article. 

The second area of interest, feeding the antenna, can be 
handled in two ways. See fig. 3(a). Here the element pairs 
are insulated from the boom and cross-connected by a 
phasing line, with feeder attachment at the front or small 
end. The boom is placed at ground potential by direct at- 
tachment to the grounded mast. Fig. 3(b) is another story. 
Here, two booms are used and directly attach to the ele- 
ment pairs without insulating blocks, half to each boom. 
Thus, the booms are integral parts of the feed system. 
Feeders are still attached at the front end but the booms 
must be insulated from each other at the feed end and 
from the grounded mast. For static discharge, a shunt or 
spark gap is placed from the boom to the mast, details of 
which will be discussed later. (The system of feeding a twin 
boom log-periodic with coax by running it through one 
boom from back to front as an impedance transformer and 
balun, and then hooking the inner conductor to one boom 
and the outer to the boom run-through, is not recom- 
mended for u.h.f operation). 

Feed-line impedances have deliberately been omitted at 
this point since they will be picked up later in this article. 
However, it is significant to note that in the case of log- 
periodic antennas, there is no substitute for a balanced 
feed. Open wire lead is best, with the balun at the shack 

end, not at the antenna end. 
Let us now examine how log-periodics do the work of 

extracting signal voltage from the intercepted wave front 
over a broad frequency range. In the author’s opinion, 
talking from a receive-mode viewpoint lends toward more 
clarity than talking from the transmit-mode viewpoint. 

One might think that all that is needed to cover a given 
bandwidth is to make the rearmost pair of elements reso- 
nant at the lowest desired frequency, advancing by stages 
to the frontmost pair, resonant at the highest desired fre- 
quency. Not quite! Fig. 1 shows that log-periodics are 
resonantly active over several element pairs at once for 

Direct mast mount 

Fig. 3—Log-periodic boom and feed types. 

X-cross phased configuration 

ay 
(A) (B) 

Fig. 2—E-plane polar plots. In (a), 90° elements; in (b), 
60° elements. 

each operating frequency. So provision must be made for 
sufficient pairs resonating below and above the desired 
bandwidth to accommodate this phenomenon. 

Then there is the requirement of smooth transfer of 
resonant areas throughout the antenna’s bandwidth. This 
graduation of element lengths and spacings is logarithmic, 
not arithmetic. Scientifically ‘“‘pure’’ log-periodics are de- 
signed with constant reference to log tables. 

We now move to practical amateur applications. A log- 
periodic yagi for 1% meters, a dual-bander for 2 and %4 
meters and a “lopsided lippy’’ (a combined vertical and 
horizontal “whirling bedspring”’ array) for 34 meters will be 
considered. 

Gain features in this article are based on the author’s 
estimates only and may be reasonably expected, but are 

certainly not guaranteed. These antennas are intended for 
good, reliable terrestrial communication, where gains in 
the 11-15 dB range are ample. They are not intended for 
moonbouncer hotshots looking for 25 dB paths. 

Recall that a log-periodic may be married to a yagi to 
form a periodic cum parasitic, resulting in broader band 
coverage and more gain per unit of boom length than the 
conventional yagi. Let us now select a configuration to 
build. 

Insulated strap 
Insulated mount 

NOTE: 

Boom spacing is 

exaggerated. 
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52 [ 
S] Mast block 

Fig. 4—Log-periodic antenna for 220 MHz. 

lt was shown that 60° swept elements provide the better 
beam pattern. In addition, a twin boom is not only mechan- 
ically stronger but eliminates the need for insulating blocks 
at each element pair. Fig. 4 shows a “‘lippy”’ for 14% meters. 
Note that the booms are shorted at the rear but insulated 
at the front (feed) end and insulated from the mast. A 
reflector, not swept, five driven dipole sets and three di- 

rectors comprise the array. The directors are not split 
between the booms but are mounted on a single auxiliary 
boom and cleated to the twin booms by the phenolic 
straps. Fig. 5 details mounting hardware required, which 
is common also to the two-bander to be later described. 

Do not be misled by the fact that directors 1 and 2 are 
longer han the foremost driven elements. The log-periodic 
yagi is a member of the traveling-wave antenna family. A 
received wave enters the beam at the third director, travels 
rearward to the reflector end, reverses and returns forward, 
reverses again, etc. The first two directors reinforce and 
enhance the longer driven elements. They do not adversely 
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affect or ‘‘block’’ the driven elements shorter than them- 
selves. Of course, up to a point, the more directors in a 
log-periodic, the higher the gain, and as many as eight or 
nine could be used before reaching the point of little or no 
return for the metal and hardware involved. We use three 
for reasons of compactness without a great sacrifice of 

gain. 
However, higher gain and, more important, lower wave 

angle, are better achieved by stacking two moderate length 
beams, rather than one extra-long single bay. Stacking 
heights for log-periodic yagis need not be so large to ob- 
tain maximum capture area as those of yagis. For example, 
best stacking height for an 8-over-8 yagi is just under 1.8 
wavelengths, but a ‘‘lippy’’ of the size shown here will work 
very well at only 0.75 wavelength and, in this case, as little 
as 40 inches. Gain for a two-stacked is about 13.25 dB 
over a dipole. TV ladder line of 450 ohm impedance, not 
the narrowly-spaced 300 ohm variety, makes a fine stack- 
ing harness. 
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Fig. 6—Matching stub for 1% meter antenna. 

Run 300 ohm twinlead (Beldon Permohm) from the 
harness midpoint to the shack through a 6:1 toroidal balun 
and then through a short length of coax to the rig. 

By the way...just a short word about the absolute 
minimum s.w.r. fetish seen in some publications. Modern 
50 ohm equipment will work into an almost infinite s.w.r. 
without burning the gear up or losing all of the signal. The 
amateur at the other end of the QSO couldn't possibly tell 
by ear or S-meter whether the s.w.r. is 1:1 or 3:1. Log- 
periodic yagis contain reactive impedance components 
and purists may wish to add a stub to attempt to tune it 
down. Rough starting points are shown in fig. 6. The leg of 
the stub to the upper boom must be an inch or so longer 
but- this will not upset tuning. 

Now let us construct antenna number two (fig. 7), for 
dual operation on 2 and % meters. Here we have the 
straight-across reflector, six pairs of driven elements and 
two directors for two meters; in the third harmonic mode, 
for 420 MHz. Four additional directors are interspersed on 
the auxiliary boom. They are made of #8 semi-hard drawn 
wire whose inner ends are curled under holding bolts and 
washers. This “‘lippy’’ is fed directly with 450 ohm open 
wire line (with no tuning stubs). Stacking height should be 
66 to 72 inches, should you wish to build two bays. Gain 
to be expected from a single bay is 11 dB on two meters 
‘and as much as 14.5 dB on % meters. 

Now, let us examine the “lopsided lippy”’ (fig. 8), a dual- 
polarized array for % meters. At u.h.f., rotation of polar- 
ization of a signal may occur several times, even over 

fairly short distances. So a signal leaving a transmitting 
antenna in a horizontal mode may arrive at a receiving 
skywire in the vertical mode! It behooves the serious op- 
erator, therefore, to have switchable receiving capabilities, 
and even the means to simultaneously receive both modes. 

For transmitting, one can also experiment with vertical 
or horizontal emission over a given path and note com- 
parative results. Fig. 9 shows a suitable switching circuit. 
“Lopsided lippy” has four log-periodic yagi bays, each 

consisting of six driven elements and four directors, the 
last three of which are not swept, mounted on five-foot 

booms. The bays are “quaded’’ with approximately 34, | 
vertical spacing and 1A horizontal spread between vertical 
and horizontal pairs. The whole works is backed up by a 
40 by 40 inch square of ¥% inch mesh hardware cloth as 
a plane reflector. Separate vertical and horizontal feeders 
are brought into the shack. All elements are ¥% inch rod, 
mounted as per the directors in the previous array. (See 
fig. 10). 

And so we end our perilous journey through the logjam 
of logarithmic tables in an appropriate place: your own 
back yard. Sorry, apartment dwellers, but ‘‘the poor man’s 
antenna test range’ requires a minimum clear space of an 
85 foot radius over an arc of 120 degrees. Suburbanites, 
however, should not find such a pie slice hard to come by. 
It need not be flat, only open. 

Figure 11 shows a home-brew layout for testing the 
“‘lippies.”’ It is limited to two meters and above, as lower 
frequencies require much longer shots from antenna to 
signal pickup sites. Using a theodolite, a stadimeter, a 

compass, a golfer’s scope or whatever you can beg, bor- 
row or steal, lay out as accurately as you can, an arc (a 
in fig. 11) with a radius of 67 feet from the chosen point 
of the test antenna mounting rig. Drive stakes at 0° (360°), 
30° and 60° each side thereof. Make sure that for at least 
three wavelengths at the lowest frequency to be tested 

(20 feet at 2 meters) behind this arc and up to arc B, there 
are no metallic objects, dense foliage, etc. 

Temporarily mount the test antenna on a jig of plastic 
water pipe or anything nonmetallic that can swivel the an- 
tenna 180°. The antenna must be supported a minimum of 
one wavelength above the ground. Point the antenna at 
the 0° stake. Hook up a low power transmitter (five watts 
is plenty) through appropriate instrumentation (s.w.r. meter, 
reflectometer, bridge, wattmeter, etc.) to the antenna. Keep 

the feedline between the instruments and the antenna ¥% 
wavelength above ground. Dispatch an assistant with a 
field strength meter and folded fan or cage dipole, cut to 
the middle of the desired band coverage, to the 0° stake. 
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| 
| 

lf the antenna is so equipped, and it has not yet been 
done, tune up a matching stub for minimum reflected 

| power first; then try for maximum forward power. If the 
| stub settings are not the same, use minimum reflected 

settings. Then have your assistant read the field strength 
at 0°. Have him move 30° to the left; read; move another 

| 30° to the left. Then move and take readings at 30° and 
| 60° to the right. This will give a rough plot of the nose of 

the beam (the E-plane). 
Now swivel the antenna 90° to the right and take read- 

ings for the side lobes. Then swivel the antenna the re- 
maining 90° and take the back lobe readings. Plot the 
front-to-back ratio. Purists may wish to experiment with 
sliding reflector inserts at this stage. 

You now have some idea of the E-plane pattern, not to 
the exact ‘dB down” figure, but at least re/ative front-to- 
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Fig. 8—The “‘lopsided lippy.” 

back and front-to-side ratios. These tests’can, of course, 
be repeated for reciprocal receiving test readings by hook- 
ing up the transmitter to a folded dipole and reading out 
the data on a calibrated field strength meter and attenu- 
ator; but this requires lugging the transmitter out to range. 

stake zero. 
Figure 12 shows a lashup which takes less room but is 

for impedance matching only. It requires erecting a wooden 
mast. (If, however, you have a side of your house, without 
metal fittings, gutters; downspouts, etc., at least 25 feet 
high, you can cantilever a receiving dipole from it.) 

The test antenna, whether intended for vertical or hori- 
zontal polarized operation, must be pointed straight up in 
the air or nearly so, with the reflector a minimum of one- 

half wavelength above ground. 
Tune the stub as above for minimum reflected power. 

This antenna is for 220 MHz and 420 MHz only. Two 
meters would require at least a 35 foot mast. g 

F3 F3 
Fig. 10—Feed harness for % meter 

dual polarized antenna. 
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In his most recent thesis, Professor Heisseluff presents 
fo the readers of CQ the results of a scientifically 
controlled study. His conclusions will supply a wealth 
of information to the confesi buff. For those of you 
who participate, this tract is must reading. 

Selection of Contest Operators 
Using Biorhythm Charts 

BY PROFESSOR EMIL HEISSELUFT* 

! auton Institute 

Grossmaul-an Der Donau, Austria 

Introduction 

AB mateurs have long wondered how it is that one East 

Coast radio club has been able to dominate the contest 
scene over the past decade. Regardless of the contest, 
be it national or international in scope, this club has con- 

sistantly fielded some of the top operators ever to be heard 
on the high-frequency bands, and their many victories at- 

test to the success of their operations. 

GOOD Good state Critical day 

Zero line 

State 
oO 

Bad state 
BAD 

Fig. 1—A Biorhythm Cycle. 

While | have, for some time, known the secret to this 
club’s method of operation, | felt that other clubs would 
eventually discover why it is that the East Coast club is 
such a formidible opponent. This, however, has not hap- 
pened, and so, dear readers, in the interest of fair play, | 

*Professor Heisseluft is currently on a lecture tour in 
Eastern Europe. Correspondence to the Professor may 

be directed c/o CQ, 14 Vanderventer Avenue, Port 

Washington, L.I., N.Y. 11050. 
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now feel it necessary to reveal the key to this club’s ; 
success. Specifically, it should be known that the club 
selects its operators for any given contest period on the 
basis of each member's biorhythm chart. Only those oper- 
ators whose charts are in favorable states are permitted 

to operate the club’s multi-operator, multi-transmitter sta- 
tions. On the other hand, operators whose charts are in 
less-than-favorable states are encouraged to participate 
individually from their own stations, while operators whose 
charts are at critical periods are requested to remain off 
the air entirely during the contest. 

To understand better why a selection process employ- 
ing biorhythm charts is so successful, it will be necessary 
to review the Biorhythm Theory, and to investigate how 
each of us responds to our “‘internal clock.” 

Biorhythm Theory 
Under the Biorhythm Theory, man experiences three 

cycles which appear to be controlled by an inner clock. 
These are: 

The Physical (P) Cycle 
The Emotional (E) Cycle 
The Intellectual (1) Cycle 

In general, the 23-day Physical Cycle is associated with 
strength, or physical stamina, while the 28-day Emotional 
Cycle affects our mood. The Intellectual Cycle, which is a 
33-day cycle, affects our thought processes. All three 
cycles rise and fall over their characteristic periods, and 
go through a good state, and a bad state, once each cycle 
(fig. 1). When our bodies are in a good state, we are ener- 
getic, capable and productive. However, when we are in a 

bad state, we are weak, slow, and generally recupera- 
tive.’ All biorhythm cycles, by the way, begin in phase, on 
the zero line, at the instant of birth. 

1Rebsch, D. Biorhythm & You: The Facts, Universal Bio- 

rhythm Company, Box 629, Rockville, MD 20853, 1977. 
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... WITH A SWAN CREDIT CARD. 
Why put off until tomorrow the 
gear you're itching for today? A 
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in the palm of your hand. Gets 
you up and running sooner: no 
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Fig. 2—Acceptable biorhythm chart for a contest opera- 
tor (multi-operator, multi-transmitter station). 

Critical Days 
Days on which our bodies are changing from one state 

to another tend to throw us into periods of physical, emo- 
tional or intellectual confusion, depending on which cycle 
is passing through the zero line. For this reason, these 
days are called Single Critical Days (or, simply, Critical 
Days), and these are the times at which we are most 
susceptible to disease, accidents, and even death’. Some- 
times, two cycles will pass through the zero line on the 
same day; this condition is referred to as a Double Critical 
Day, and such a day is significantly more important to a 
person than is a Single Critical Day. Of most concern, 
however, are so-called Triple Critical Days, or days on 
which all three biorhythm cycles pass through the Zero 
line, for such a day has the greatest biorhythmic effect on 
our bodies. For example, in unpublished studies per- 
formed at the Lauton Institute in 1940 by Dr. Jerzy Oster- 
mond-Tor, D.O.S.E. (ex-YM4XR), it was noted that stu- 
dents suffered two times as many accidents on a Single 
Critical Day as they did on an average day. More im- 
portant, however, was the observation that four times as 
many accidents occurred on Double Critical Days, while 
11 times as many occurred on Triple Critical Days. These 
results are very similar to those obtained by Schwing), 
who first.performed such a study in 1939. 

The Composite 
Since the three biorhythm cycles occur with different 

periods, they will, at times, be in phase, out of phase, or 
in random states with respect to one- another. Thus, to 
know better what a person’s overall biorhythmic state is 
on a given day, the sum of the three, basic biorhythm cycles 

2Heisseluft, E., ‘““D.O.S.E. Awarded to Prof. Ostermond- 

Tor (ex-YM4XR),” CQ, April, 1969. 

3Schwing, H., Doctoral Dissertation, Zurich Switzerland, 
1939. 
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is computed. This curve is known as the composite. The 
composite is the most useful curve available for gauging 
how a person will, in general, perform, and it is used by 
the East Coast club to select candidate operators for any 
given contest. 

Selection of Contest Operators—Method 
The method used to optimize the selection of contest 

operators is relatively easy to implement. First, the bio- 
rhythm charts of all club members are screened, and those 
operators whose composite Curves are in a good state are 
selected as candidate operators. Next, the P, E, and | 

curves for each member of this select group are screened, 
and only those operators whose P and | curves are in good 
states, and whose E curve is either in a good or bad state, 
but does not pass through the zero line during the contest 
period, are allowed to operate the large, multi-operator, 
multi-transmitter stations. The reason that a person with a 
bad E state is permitted to operate is that contest opera- 
tors are generally moody at all times during a contest 
period, and displays of temper, infantile behavior, etc., are 
to be expected. Fig. 2 is an example of a biorhythm chart 
for a person who would be considered acceptable as an 
Operator at a multi-multi station. 

Operators whose composite curves are either in good 
or bad states, but whose P, E, and | curves do not pass 
through the zero line during the contest period, are en- 
couraged to operate from their own stations. The thought 
here is that while these operators will display marginal per- 
formance, any contribution they do make will increase the 
club score. On the other hand, operators with a P, E, l, or 
composite biorhythm curve at a Critical Day during the 
contest period, as, for example, is shown in fig. 3, is con- 
sidered a high-risk operator. Such operators are requested 
to stay off the air during the contest period because in the 
past, they have been found to cause considerable con- 
fusion in ‘“‘pile ups.’”’ Then, too, high-risk operators have 
been known to maim themselves during contests while 
attempting to fix antennas and to repair their equipment. 
In essence, the club's request for these operators to stay 
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Fig. 3—Biorhythm chart for a high-risk operator. 



off the air during a given contest period results as much 
from the club’s desire to win as from the desire to protect 
such operators from themselves. 

It should be noted, in passing, that the biorhythm chart 
of fig. 3 typifies operators who are afflicted with ‘‘DXer’s 
Pile-Up Syndrome.” Operators suffering from this disease 
have a good emotional (E) state, a bad intelligence (I) 
state, and a critical Physical (P) state, as such; they are 
over-enthusiastic and highly emotional, display a total lack 
of intelligence, and are unable to control physically either 
their hands (if on c.w.) or their mouths (if on s.s.b.). 

Test of the Biorhythm Selection Method 
To convince itself that the biorhythm selection process 

was indeed a valid method for determining which opera- 
tors could be expected to perform well in any given con- 
test, the East Coast club, which has used this method since 
early 1967, analysed its performance in late 1966 for the 
period 1962-1966, inclusive. Contest periods included in 
the study covered the CQ Worldwide DX Contests (phone 
and c.w.), CQ Worked-All-Prefixes Contests (phone), ARRL 
DX Contests (phone and c.w.), Worked-All-Europe Con- 
tests (phone), All-Asian DX Contests (phone), ARRL Field 
Day Contests, and ARRL Sweepstake Contests (phone and 
c.w.). A total of 50 contest periods, therefore, were in- 
cluded in the study. 

A review of the station contest logs, interviews with 

operators who participated in the contests, and a detailed 
analysis of the operators’ biorhythm charts for the five year 
period yielded the results which are summarized in Table 1. 

As seen, the high percentage of problems which oc- 
cured in each category, and which resulted from the 
operator involved having a Critical Day during the contest 
period in question, clearly demonstrates the importance of 
preventing high-risk operators from participating in con- 
tests. For example, while only 14% of the equipment 
problems experienced by the club involved the destruc- 
tion of the transmitter or a power amplifier, 86% of the 
time such destruction occured, the operator involved was 
experiencing an intelligence (I) Critical Day. Further, as 
noted earlier, and as seen in Table 1, the emotional (E) 
state of an operator is of little importance during a contest 
period, while his or her physical (P) and intellectual (I) 
capabilities were of vital concern. Finally, it is important 
to note that the most catastrophic event ever to be experi- 

J enced by the club—a fire which destroyed the club’s 
largest multi-multi station—was caused by an operator 
who experienced a Double Critical Day on the first day of 
the contest period. Because this event, above any, dem- 
onstrates the value of biorhythmic selection, a detailed 

account of the events leading up to the fire is given below. 

Catastrophy on a Double Critical Day 
The operator involved in the fire which destroyed a large 

multi-multi station in 1966 will, for obvious reasons, re- 
main anonymous. We shall simply refer to him as Mr. J. 

As was his custom on the Friday afternoon preceeding 
the CQ World Wide Phone Contest, Mr. J. was to have 
arrived at the multi-multi station overlooking the river val- 
ley with sufficient time remaining before the contest to 
have dinner and to prepare his operating position. Un- 
fortunately, on this particular day he was running late, for 
he had inadvertantly locked his car with the key in the 
ignition switch, and in attempting to break in, had inflicted 
a cut on his arm which required 14 stitches to close. As 
we now know from an analysis of Mr. J.’s biorhythm chart, 
this combination of forgetfulness and physical clumsiness 
resulted from the fact that Mr. J. was experiencing a 
Double Critical Day. Specifically, as seen in fig. 4, both his 
P and | biorhythms were passing through the zero line, 
while the Composite was very close to this line. 

Despite his earlier problems, Mr. J. was still in a fairly 
good mood (good E state) as he sped into the driveway 
of the multi-multi station, and it wasn’t long before he was 
seated in front of the 20 meter operating position. 

Some hours later, during a contact with AC3PT, Mr. J. 
apparently remembered that in his haste, he had not only 

left his headlights on, but had left his car blocking the 
driveway. Finishing the contact, he rose from the operat- 
ing position, walked quickly to the door, and proceeded to 
his car. Fortunately, the car’s battery had not run down, 
and once the engine was started, Mr. J. began to back 
the vehicle onto the grassy area adjoining the driveway. 

Oh, dear readers, what happened in the next few mo- 
ments lends credence to the theory that activity on a 
Double Critical Day can have tragic consequences. You 
see, in backing onto the grass, the rear bumper of Mr. J.’s 
car pushed against a set of guy wires on the 140 ft. tower 
which held the 5-element, 40 meter beam. In fact, the guy 
wires were pushed so far that they finally snapped, thereby 
allowing the tower to fold over at the base. This, in turn, 
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Fig. 4—Biorhythm chart for the 20-meter operator (Mr. J.) 
at a multi-operator, multi-transmitter station during the 
1966 CQ WW Phone Contest. Note the double critical 
day (P and | cycles pass through the zero line) on the 

first day of the contest. 

brought the beam into contact with a power distribution 
line which paralleled the county highway, and caused 
39,000 volts to appear on the antenna and its rotator 
system. In an instant, the high voltage from the distribu- 
tion line appeared on the a.c. line of the rotator control 
box, and hence, on the a.c. lines throughout the station. 
Needless to say, all of the operating positions vaporized 
in a flash, and the ensuing fire, which destroyed the sta- 
tion and an adjoining house, burned uncontrolled through- 

out the night. 
By some miracle, no one in the station or the house 

was severely injured. But this experience, and its link with 
a Double Critical Day, provided a convincing demonstra- 

(Continued on page 90) 
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CHAIRMAN 
CHARLES 0. FERRIS 

FP cture if you will, a long, rectangular, well lit room with 
an imposing dias at one end. Seats are neatly arranged 
for an audience, with provisions made for an overflow 
crowd to be seated in an adjacent room. TV cameras are 
suspended from the ceiling of the main room, covering the 
events for the adjacent room, making everyone in both 
rooms aware of the seriousness of what is about to tran- 
spire. A table to the side is marked “‘Press’’ whereby jour- 
nalists lend a formidable air of ‘‘the public, as well, is 
watching what you are about to do.” The dias itself is 
actually a long, arced desk, which dominates the end of 
the room by its size and the fact that it is a raised stage 
for what is about to happen. Arranged about the arc are 
the seven large, high-backed leather swivel chairs, one for 
each Commissioner. Small tables before the dias are for 
FCC staff and witnesses who are about to give testimony. 
Two colored lights flash signals for those who will speak, 
letting them know how much time is left for their presen- 
tation. One color indicates the last few minutes and the 
other tells you when you are through. The setting is formal 
and designed to show the magnitude or power of this 
“Court”. By its very nature, you have to look up to see 
them and they look down to see you. It is impressive. 

*Editor, CQ 
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BY ALAN M. DORHOFFER’*, K2EEK 

So much for the trappings, what about the Commission- 
ers themselves? Who makes up this august body that sits 
in judgment and determines which of us can use or has 
abused the airwaves. What do they look like and where do 
they come from? In a future article we will go into what 
their exact functions are, what their powers are, and how 
they themselves are regulated. Suffice it for now, this will 
be an orientation on the people themselves. It is an oppor- 
tune time to introduce you to the Commissioners as there 
are several new Commissioners and President Carter has 
recently appointed a new FCC Chairman, Charles D. Fer- 
ris. As with any ‘‘new broom”, Mr. Ferris has begun to 
make his presence felt within the FCC by making certain 
personnel changes. So you can look forward to several 
new names within the FCC and the absence of several 
others. 

The FCC Commissioners 
The following material is presented in outline form as 

supplied by the FCC. As | stated earlier, the purpose of 

this article is merely to provide an orientation for the 

reader on the members of the Cammission, not to editorial- 

ize or comment on their qualifications. It is often the least 

visable among us who wield the most power and influence. 



| Robert E. Lee 
Republican. Born Chicago, Ill., March 31, 1912. Appointed 
Commissioner by President Eisenhower in 1953. Reap- 
pointed by President Eisenhower in 1960 and by President 
Johnson in 1967, and President Nixon in 1974. Was auditor 
before joining Federal Bureau of Investigation as Special 
Agent in 1938. Served as Administrative Assistant to J. 
Edgar Hoover at FBI, and as Director of Surveys and In- 
vestigations for Appropriations Committee of House of 
Representatives. 

Joseph R. Fogarty 
Democrat. Born Newport, R.I., January 12, 1931. Nominated 

to FCC by President Ford, confirmed by Senate September 
8, 1976, sworn in September 17,1976. Member of the 
United States Navy from 1953 until 1959. Joined the 
Lowell, Mass., law firm of Enos & McCarthy in 1959. From 
1964 to 1966 was with the firm of Moore, Vigadamo, Boyle 
& Lynch, in Newport, R.I. Joined U.S. Senate Commission 
on Commerce as Staff Counsel in 1966. Named Commini- 
cations Counsel for Committee in 1975. 

Charles D. Ferris, Chairman 
Democrat. Born Boston, Mass., April 9, 1933. Nominated 
FCC Chairman, September 12, 1977, by President Carter. 
Approved by Senate October 10, sworn in October 17. 
General Counsel to Speaker Thomas P. O'Neill Jr., U.S. 
House of Representatives, January-Oc'ober 1977. Chief 
Counselor to Senate Majority Leader, General Counsel to 
Policy Committee, Chief Counsel for Senate Majority, U.S. 
Senate 1964-1977. Associate General Counsel, Democratic 
Policy Committee, U.S. Senate, 1963-1964. Trial Attorney, 

Civil Division, U.S. Department of Justice (Attorney Gen- 
eral’s Honors Program), 1961-1963. Assistant professor, 
Naval Science-Marine Engineering, Harvard University, 

1958-1960. Chief engineer, U.S.S. Brinkley Bass (DD887), 
1955-1960. Research physicist, Sperry Gyroscope, Great 
Neck, N.Y., 1954-1955. Boston College, AB in Physics, 

1954: Boston College Law School, J. D., 1961. President of 
class and Editor of Law Review. Harvard University Gradu- 
ate School of Business, Advanced Management Program, 

1971. 
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Margita E. White 
Republican. Born in Sweden June 27, 1937. Became U.S. 
Citizen in 1955. Nominated to Commission by President 
Ford, confirmed by Senate September 8, 1976, sworn in 
September 23, 1976. Named Administrative Assistant for 
the Honolulu office of Whitaker and Baxter Advertising 
Agency in 1961. In 1963 named Minority Press Secretary 
for the Hawaii House of Representatives. Research aide to 
Senator Barry Goldwater and research associate with the 
Republican National Committee in 1963 and 1964, and re- 

search assistant and writer with the Free Society Asso- 
ciation in 1965 and 1966. From 1967 to 1969, was research 
assistant to the late syndicated columnist Raymond Moley. 
From January 1969 to February 1973, was assistant to Her- 
bert Klein, Director of Communications for the Executive 
Branch of the Government. Was Assistant Director of the 
United States Information Agency (Public Information) from 
1973 until 1975. Appointed Director of the Office of Com- 
muncations on June 18, 1975. Received the United States 
Information Agency’s Superior Honor Award in 1975. Is 
founding member and current secretary of Executive 
Women in Government. 

James H. Quello 
Democrat. Born Laurium, Mich., April 21, 1914. Nominated 
to Commission by President Nixon on September 20, 1973, 
confirmed by Senate on April 23, 1974, sworn in April 30, 
1974. Rose from position of promotion manager radio sta- 
tion WJR, Detroit, Micn., 1947, to Vice President, General — 

Manager 1960; retired as Vice President, Capital Cities 
Broadcasting Corporation in 1972. Was a Detroit Housing 
and Urban Renewal Commissioner 1951-1973, and trustee 
Michigan Veterans Trust Fund 1951-1974. Was member of 
the Governor’s Special Commission on Urban problems; 
Governor’s Special Study Committee on Legislative Com- 
pensation; Assistant National Public Relations Chairman 
V.F.W.; TV-Radio Chairman United Foundation; Executive 

Board Member of Boy Scouts of America; and Board 
-member American Negro Emancipation Centennial. 



Tyrone Brown 
Democrat. Born Norfolk, Va., November 5, 1942. Nominated 

to FCC by President Carter, confirmed by Senate Novem- 
ber 4, 1977, sworn in November 15. During 1967 term of 
U.S. Supreme Court, served as law clerk to Chief Justice 
Earl Warren. Associate attorney with the Washington, D.C., 
law firm of Covington and Burling, 1968-1970. Special in- 
vestigator in Jackson, Miss., for The President's Commis- 
sion on Campus Unrest in 1970. 1970-71, assistant director 
of the U.S. Senate Intergovernmental Relations Subcommit- 
tee. Director and vice president for legal affairs of Post- 
Newsweek Stations, Inc., 1971-74. In June 1974, joined 
Washington tax law firm of Caplin and Drysdale as an 
associate attorney. Member of board of directors and ex- 
ecutive committee of National Lawyers’ Committee for Civil 
Rights Under Law and a public member of the Adminis- 
trative Conference of the United States. Member of D.C. 
Unified Bar and New York State bar. A director of Wash- 
ington Chapter Metropolitan Studies. Received A.B. with 
honors from Hamilton College, Clinton, N.Y., 1964, and 

LL.B., with distinction of Cornell Law Review; received 
Frazer Prize for leadership and academic achievement. 

Abbott M. Washburn 
Republican. Born Duluth, Minn., March 1, 1915. Nominated 

to Commission by President Nixon, in 1974. Sworn in July 
10, 1974. Reappointed by President Ford in 1975. Sworn 
in October 9 for full 7 year term. Director, Department of 
Public Services, General Mills, Inc., in 1940’s. Executive 
vice chairman of Crusade for Freedom (Radio Free Eu- 
rope), 1950-51. Eisenhower Presidental campaign staff, 
1952. Deputy Director, U.S. Information Agency 1953-61. 
President of international public affairs counselling firm of 
Washburn, Stringer Associates, Inc., 1962-68. In 1969 ap- 
pointed deputy chairman of U.S. delegation to INTELSAT 
Conference. Chairman of INTELSAT negotiating confer- 
ence, with personal rank of Ambassador, 1970-71. Special 
consultant to the director, the White House Office of Tele- 

communications Policy, 1971-74. 
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This time Albert Jackson constructs an electronic keyer, complete with his 
fouch-paddle, in one neat package. 

THE Q KEY 

T iis completely self-contained electronic key is approxi- 
mately 3” in diameter by 2” high, and combines a modified 
Curtis 8044-2 keyer kit! with the touch-key described in a 
orevious article.2 Except for the mechanical arrangement, 
there are few changes in the touch section, and the reader 
is referred to the earlier presentation for its circuit, meth- 

| ods of construction, final adjustment, etc. Further details 

not covered in the following text should be apparent from 

the nhotos and drawings, or from the Curtis instruction 

booklet accompanying the kit. By altering directions where 
necessary, it should also be possible to incorporate the 
8043 keyer instead of the 8044, if you can make room for 
the extra trimmer (R14) and the larger timing capacitor 

(C5). 

Touch Control Section 
Make and assemble the circuit board as shown in figs. 1 

and 2, remembering the precautions previously given for 

drilling the larger holes. Cut the slot in the touch-plate 
assembly to a new depth of 21/32". 

i 

*90 Fox St., Penetanguishene, Ontario, Canada LOK 1PO 

iThe 8044-2 Kit is obtainable from: Curtis Electro Devices 

Inc., Box 4090, Mountain View, Cal. 94040. Price: $58. 

plus $1.50 handling and mailing. 

2Jackson, A. H., ‘““Touch Control For The Curtis Chip 
Keyers,”’ CQ, July 1977, p. 17. 

The Q Key in operating position. The controls are minia- 

ture 500k ohm, audio taper, element-in-knob types 
(Armaco TV200-500K or equiv.) and the small switch is a 

Radio Shack 275-406. 

BY ALBERT H. JACKSON’, VE3QQ 

8044 Circuit Modifications 
With miniaturization in mind, a few less than essential 

Curtis features were dropped and some substitutions made: 
The sidetone amplifier (Q2), its control and output trans- 
former were replaced by a small crystal earphone installed 

in the base weight, and a fixed resistor eliminates the 

pitch control, The self-test, tune, and straight key facilities 

were deleted, and the circuit board was shortened to 
2-3/16". Miniature potentiometers were substituted for the 
weight and speed controls, and some of the surplus parts 
can be used in an optional a.c. power supply if you wish. 

P.C.B. Alterations 
Cut the Curtis circuit board squarely across its width, 

between holes T and U. This removes the R14 and most 
of the T1 holes, and necessitates relocating C6. Drill the 
remaining T1 mounting hole to 1/8” and scrape the Q2 
emitter foil well away from it. Notch the adjacent board 

Here is a side view with the cover removed. Plastic 
sponge lines the top, over and to the /eft front of the bat- 

tery location. 

{ 

ee 
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113/32” 

Radius 

Scribe edge lines and drill large 

holes before cutting to size 

corner to clear the keyer output cable. Pass a #53 drill 
through these holes: Q2 emitter and collector, A, B, X and 
Y. On top of the board, connect hole +C6 to H. 

Assembling the Printed Circuit Board 
Refer to pages 10, 11, 12 of the Curtis manual and fol- 

low their directions, except as indicated here: 
Step 2: In two kits assembled by the writer, ten gold jack- 
pins were supplied. Save the ones from the common holes 
at Z1, Z2, Z3, and use jumper leads as described in the 
alternative for Step 21 below. Don’t let the Z1 jack-pins 
protrude more than 1/32” on the foil side of the board. 

You should have four jacks left on completion of this step. 
Step 3: Delete D5 and D6. These were needed only for 
static protection on the manual key input. 
Step 9: The six positions are now reduced to four. 
Step 10: After checking the Curtis data, R5 was replaced 
by 220k, R7 and 39k, R15 by 1k, and R12 by 120k ohms. 
This reduces supply current drain and alters the speed 
range, but the choice here is an individual one. Deleting 
R8 and installing a 220k 1/4-watt-resistor from the 5.6 
hole nearest the IC socket to hole’F eliminates R9 and 
determines sidetone pitch. Substitute a 33k 1/4-watt resistor 

A close-up of the inside. The little “nail puller’ at the left 
makes it easy to remove the polarity changing jumper- 

pins. 

3/64" 

i Center line through perf holes 

a a) Edge of perf holes 

¢ — Between perf holes 

Bh6” 

Hacksaw cuts (4) —space to fit L1, L2 terminals 

Vectorboard (Pattern ‘’A’’) 

3/32” thick 

3/32” holes, spaced 17/64” 

NOTES: 

Drill holes: 

A, B to 546” (see text) 

C: 732”—centered between holes AAA 

D: 732"—centered between holes BBB 

E, E1: 5/32”—seal XX with epoxy first 

G: No. 58: R1, R2 to clear RFC1, RFC2 

(mount vertically) 

Pin holes F to take L1, L2 mounting lugs 

for R10 as a series resistance for the sidetone earphone. 
Step 12: The .33 uF mylar becomes .15 uF in the 8044 kit. 
Mount with spaghetti and bend back over the IC to con- 
serve space. See the rear view photo. 
Step 13: Not required with the 8044. 
Step 14: Mount this capacitor in place of D5, D6. Positive 
goes to the cathode D5 hole, negative to the anode D6. 
Step 15: Transformer not used. 
Step 16: Q2 not used. 
Step 20: A switch is needed because of the additional 
touch-key current. 
Step 21: Instead, make flexible jumpers 1-1/4” long from 
#28 insulated stranded wire. Cut 1” ordinary straight sew- 
ing pins to 3/16”, file off sharp corners and solder one 
end of each jumper to a pin head. Solder the other jumper 
ends into the common holes at Z1, Z2, Z3, respectively. 

Enlarge the jack-pins by inserting and removing an uncut 
pin at each location. 
Steps 25, 26: Solder two of the extra jack-pins from Step 
2 in holes X and Y. Remove the foil “+” sign near X, and 
drill a hole to pass the inner conductor of a shielded trans- 
mitter key line in the clear space above Q4. Bring thig 

A direct look at the modified Curtis keyer, at the rear. 
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The sidetone earphone in the left foreground is an inex- 
pensive, ear-insertion, high impedance, crystal unit 

(Armaco type CR). The top of the optional external supply 
connector (Radio Shack 274-1549) can be seen at the 

right of the weight. 

wire through and solder to a pin head, producing a jumper 
similar to the others. Insert the pin at X or Y according to 
your required polarity output. The cable shield connects to 
a ground lug on top of the base weight at hole F, fig. 3. 
Step 27: Sentences 3 and 4 don’t apply to the Q Key. 
Skip Steps 28 to 33 inclusive. 

| Step 34: The 8044 chip may be encased in ceramic, with- 
out a positioning notch. In this event, there will be a gold 
dot over pin 1 at the end where other packages have a 
notch. 
Skip Steps 36 and 37. 
Step 38: Sentence 3 doesn’t apply with the 8044. 
Skip Step 40. 

P.C.B. Continued 
Solder the two remaining jack-pins in the Q2 emitter 

and collector holes. Connect the “emitter” jack to the 
negative supply foil. Bring the touch-section supply line 
back to another 3/16” jumper pin which may then be in- 
serted into either jack for polarity change. Scrape off the 
former markings, and identify the jacks accordingly. Hole 
U and the Q2 base position become terminals for the 
crystal earphone connections. The enlarged holes at A 
and B accommodate the supply leads plus a .1 wF 20-volt 
disc ceramic r.f. by-pass. This capacitor is an added pre- 
caution when using an external a.c. supply. 

Carefully bend the end components inwards, as shown 
in the photos, to clear the round metal case. Gently file off 

NOTES: 

: JU1, JU2, top lead R1 

: R1 Mounting 

: Top lead RFC1 

: Top lead RFC2 

: R2 mounting 

: JU3, JU4, top lead R2 

: Lead fron dot touch plate 

JU1, JU2, JU3, JU4: Polarity changing jumpers. 

Cut pins to 3/16”, no 

bending required 

Sockets: Radio Shack 276-548 

Under the touch-control circuit board. 

the sharp wire ends on the foil side of the board and 
cement a short-preventing piece of fish-paper between it 
and the battery. This was purposely left out when the 
photos were taken, in order to show all possible details. 

Base Weight 
Cast the lead base weight in a 4-oz. Fleischmann’s yeast 

or similar tin 2-7/8” inside diameter, first covering the 

junction tab at the side and end seams with asbestos fur- 
nace cement to prevent leakage. Cool in a level position, 
peel off the can and proceed as indicated in fig. 3, using 
the base plate as a template. 

Case 
Grind or file off the folded edge of another yeast tin, 

cut it to an over-all height of 1-7/8” and slot it at the side 
seam for the touch-plate assembly. Fill the rest of the 
seam with solder, make a second notch to accommodate 
the transmitter control. cable at its exit, and install the 
mounting screws. Replace the ribbed bottom of the can 
with a flat metal plate cut and drilled for the switch and 
controls; this then becames the top of the case. When fin- 
ished, clean and repaint the outside as suggested in the 
referenced article. 

The panel lettering was done on a painted disc of 
Manila folder, and this was sandwiched under a 1/8” lucite 
window fitted inside the circular flange. The small poten- 
tiometers were set through from the bottom and supported 
by epoxy-cementing their switch terminals (not used elec- 
trically) to the inner surface. Two plastic washers, attached 
with CPVC pipe cement, protect the circuit-connected 
knob screws. The SPEED potentiometer is reverse wired 
because of its resistance taper, but the center placed 

TOP VIEW 

Fig. 2—Parts layout and socket 
orientation are shown here. 

Touch plate 

assembly 
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NOTES Lead casting (see text) 

Drill holes: _ 

A, Al: No. 36 thru, tap 6-32 

_A2: 5/32” CTSK for F.H. 6-32 

(seal XX with epoxy first) 
B, H, |: No. 36, 746” deep 

D2:1/4” 

E: 5/32” dia, 716” deep Cow he 

F, G: No. 43, 3/8” deep, tap 4-40 powel mply aa 
(locate to fit PC board) cormector 

H1, 11; 5/32” CTSK for F.H. 6-32 
J: No. 53 

D 

Crystal —+ — 

earphones | 

17/32" 

BASE WEIGHT (TOP) 

Hole “E”: ‘NAIL PULLER” storage 

(see inside close-up photo) 

BASE WEIGHT (REAR) 

BASE WEIGHT (BOTTOM) 

Slot 1/32” deep for cable anchor wire 

Cc BASE PLATE (BOTTOM) 

Vector board (Pattern ‘’A’’) 

3/32” thick (trim edge to fit case) 

Fig. 3—How to make the base weight and bottom plate. The Vector-board pre-punched holes determine nearly 
all locations. 
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foil mounting hole of the printed circuit board, serves as a 
foot to fasten the p.c. to hole F in the base weight. Place a 
1/8” high fiber spacer behind the former transformer 
mounting hole, set the board parallel to the flat side of the 
weight, then mark, drill and tap holes F and G, fig. 3. 

Assemble the base weight and plate. Remove the ter- 
minal cover and screw-in ear-piece from the crystal ear- 
phone, and anchor it in position with silicon rubber ce- 
ment. Run the output cable under the weight bevel, mount 
the completed circuit board, squeeze the cable to the base 
plate with a formed wire loop through holes J, K, then 
finish the wiring and other details. Make certain all jump- 
ers and transistors are correctly inserted, and that your 
transmitter/keyer combination is properly grounded. 

External Power Supply 
Since a 9-volt transistor battery is more than satisfactory 

dees Sine for normal operation, this is optional. Nevertheless, a bat- 
The Q Key upside down. Self-sticking sponge rubber | tery-circuit-opening connector was included at the right of 
weatherstrip prevents slippage, and the gap on the right | the base weight. If you install it, saw off the mounting 
permits sidetone to emerge from the screened hole near- “ears’’ and epoxy-cement the bracket to the base plate at 

by. The bushed side opening accommodates an external | C2 fig. 3, making sure all points clear the metal weight. 
power supply plug, if used. A future article will describe a compact, regulated, a.c. 

scales allow both control indicators to advance in the keyer supply for this application. 

same direction. Counting the number of dashes in five ; 
seconds will give you the approximate w.p.m. rate at any | Conclusion 
particular setting. With the Q Key, or any “‘touch” paddle section, c.w. 

: literally flows from the fingertips. If you're already familiar 
Final Assembly with electronic keys, you can convert from moving to non- 

A #4 soldering lug, wire end bolted through the ground- 

1977 CQ PHONE World Wide DX Contest 

High Claimed Scores 
The following are the high claimed scores received by December 31, 1977, 

so don’t be alarmed if you don’t see your score listed. 

moving control in just minutes. Happy keying! | 
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SUPER-QUAD 
FIBERGLASS 
ANTENNAS 

* 

BREAK-THRU @ 
IN ANTENNA DESIGN 

SSS eenenan 
NUNatan ay 

xe | =z —~ 

A WSEYR 

Design 
COMPLETE KITS INCLUDE 

HAROWARE, WIRE, ALL 

MOUNTS, BOOM 

* 

STRONGER AND LIGHTER 

THAN ALUMINUM 

* 

MAXIMUM GAIN GBF 

AVAILABLE IN A COMPLETE RANGE OF KITS 

Special Insturetion Manual on 
Kirk's “Super Quads” $2.00 

2 3 4 ELEMENT TRI BAWD i 

10 15 20METER | AMATEUR NET FROM $213.90 = 

KIRK’S "25° ALL-FIBERGLASS- 
HELICOIDAL BEAMS | 

2 & 3 ELEMENT - 40 METER 
AVAILABLE IN: | 5 3 4&5 ELEMENT - 10-15-20 METER 

ASE Ey VW Okeexs, —— 

See QST. Aug 

Le 

L971. page 39 
: SSE 

fecal, 
NAVAL x LAAT Sas, 

Sale 

2 3 4ELEMENT OVAL BAND 

$125.35 10 15O0R 10 6METER AMATEUR NET FROM 

2 ELEMENT 40 METER AMATEUR NET $436.25 

UHF 4ELEMENT 20R6METER 

AMATEUR NET FROM $60.45 

CHECK THESE OUTSTANDING AND EXCLUSIVE FEATURES: 

ANTENNA MOUNT KITS ALi FIBERGLASS 

ELEMENTS & BOOM 

COPPER TAPE, SPIRALLY 

WOUND ELEMENTS 

COATED WITH DURATHANE (4) 

ELEMENT LENGTHS 25% 

TO 35% SHORTER TIAN 

METALLIC ARRAYS 

VSWR LESS THAN 1.5 AT 

UPPER & LOWER 
BAND LIMITS 

GREAT STRENGTH 

AND VERY LIGHT 
Example: 

sElement40M 46Lbs. $589.50 
3 Element 20M — 17 Lbs. $249.94 
3 Element 15M 9Lbs. $192.45 
3 Element 10M 8 Lbs. $149.95 

PRECISION CONSTRUCTION, 

MINIMUM ASSEMBLY TIME. 
NO TUNING 

NO ADJUSTING 

COMPLETE PACKAGED KITS INCLUDING 

SPIDERS OR V-SUPPORTS e BOOM TO MAST MOUNT 

eALL NECESSARY ASSEMBLY HARDWARE 

eINSTRUCTION MANUAL 

HEAVY DUTY CAST ALUMINUM WORLD'S 1:1 Or 
FINEST 1:4 

BROAD BAND RATIO DELTA LOOP MOUNT KIT 

1%" Hub V-Supports 
1%" Boom to 1%" Mast T-Mount 

2" Hub V-Supports 

"Boom to 1% Mast T-Mount 2 

3” Hub V-Supports 

3” Boom to 2” Mast T-Mount 

QUAD MOUNT KIT 

1%" Hub Spiders (Small Spider for VHF) 

1%" Boom to 1%” Mast T-Mount . 

1%" Hub Spiders 

(Heavy Spider for 6M & 10M) 

1%" Boom to 1%” Mast T-Mount 

1%" Hub Spiders 

1%" Boom to 1% Mast T-Mount 

2" Hub Spiders 

2" Boom to 1%" Mast T-Mount 

3" Hub Spiders 

3” Boom to 2” Mast T-Mount 

Kirk Broad Band Baluns 
are designed for match- 
ing an unbalanced 
line, such as coaxial 
cable, to a balanced 
antenna to produce a 
symmetrical wave form 
of equal intensity from 
the current cycle. 

—— 
Sasol | 

WITHOUT E 

BALUN 

WITH BALUN et ik 

MODELS 
5075-D 

& 5075-LF 
For Dipole 
Antennas. 

Net Wt. 7 Oz. 

Kirk Baluns provide the greatest breakdown 
insurance by use of mylar insulation between 
the tough poly thermaleze winding and the 
Ferrite Core and a final dip coating of low 
dielectric impregnation. Handle peak power of 
2000 watts provided ratio error is low. 

Unique in design, Kirk Baluns ~~~ 
are produced in two distinc- Mai LeGHcte 
tive models: One for Dipoles $414.25 
and one for Beam Antennas. 

Application Frequency Coverage & Power Rat- 
ings For The Various Models Shown Below 

MODEL APPLICATION F/MC. POWER 

5075-D Dipole 
5075-B Beam 
5075-LF Dipole 

2uPEP, 
2K PEP 
2K PEP 

MODEL 
5075-B 

For Beam 
Antennas 

Net Wt. 7 Oz 

WRITE FOR FULL INFORMATION. PRICES DO NOT INCLUDE POSTAGE. 

PRICES ARE SUBJECT TO CHANGE 

KIRK ELECTRONICS DIVISION 
VIKING INSTRUMENTS, INC. 

73 Ferry Rd., Chester, CT 06412 

Circle No. 30 on Reader Service Card 

@Telephone: (203) 526-5324 
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can find the components! 

This 1978 replica of a 1938 DX transmitter really works! Using the 40 

year old design, W6SAI has made WAC and is well on the way to DXCC. 

You, foo, can build this dandy rig and have a lot of fun—provided you 

4 QS3EE there's plenty of DX on the 10 and 20 
meter bands! From all over the world signals pound in 
_., FI8AC in French Indo-China ...ZC6AQ in Palestine... 
VU2AN in Baluchistan... FR8VX on Reunion Island... 

XU8RB in China... XZ2EZ in Burma and the most famous 
DX station of all-time, AC4YN in Lhasa, Tibet. They were 

*Varian, EIMAC Division, 301 Industrial Way, San Carlos, 

CA 94070. 

oscillator jack is in the B-plus line and is ‘“‘hot”’ to ground. 
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BY WILLIAM I. 

A “Hot DX Transmitter— 

1938 Style 

ORR*, W6SAI 

all on the air and DX operating was never better, except 
for the shadow of war on the horizon. 

Most amateurs built their transmitting equipment in those 
days, although the manufactured receiver was an accepted 
item in the ham shack. Yes, for less than a hundred dollars 
you could build up a nifty 150 watt c.w. transmitter for 40 
and 20 meters (fig. 1) and join the throng of DX hounds. 
And one of the most popular designs is discussed in this 
article. ; 

Fig. 1—A 1938-style DX transmitter. Using only two tubes, this compact breadboard transmitter runs 100 watts input 

on 20 meter c.w. At the left is the 40 meter crystal oscillator/ doubler, using a T-21 in a tri-tet circuit. At the right is the 

T-55 amplifier stage. Oscillator and amplifier tuning controls are on the front panel, along with the multipurpose 

meter. Three jacks are provided to read oscillator plate current and amplifier plate and grid current. Note that the 



Jt 
OSCILLATOR 

B— B+ 

Oscillator 

Hi55 

Antenna 

7.5v. B+ 

Amplifier 

Fig. 2—Schematic of transmitter. 

C1—150 pF receiving type variable capacitor. 

C2—/75 pF transmitting capacitor, double spaced, or 
better. 

C3—Cathode tuning capacitance. 100 pF compression 
mica. 

L1—10 turns no. 20 wire, 1” inches diameter. Resonates 

at 14 MHz. 

L2—6 turns no. 22 wire on tube base. 

L3—8 turns no. 14, 2 inches diam., 2 inches long (B&W 
20 BCL) for 14 MHz. 

NC—Neutralizing capacitor. About 5 pF at 2 kV. 

PC—50 ohm 2 watt resistor overwound with 5 turns #22 

tinned wire. 

Two of the most widely advertised tubes of the late 
thirties period were the Taylor T-21 and T-55, types that 
are virtually unknown today except to old-timers. The T-21 
was simply a 6L6-G beam power tetrode with a six pin 
ceramic base and published ratings for r.f. service. The 
T-55 was an overgrown 210-type triode with a carbon 

anode. Priced at seven dollars, the T-55 was widely 
advertised as the ideal tube for the home-brew transmitter. 
Today, the nearest equivalent to the T-55 is the popular 
811A which, while on the pre-war market, never achieved 
the popularity of the T-55. 

The Transmitter Circuit 
If you have a good junk box, or know an old-timer who 

| has a collection of pre-war components, you can build this 
little transmitter in a day. Flea markets are another good 
source of components. If the Taylor tubes are unobtain- 
able, a 6L6-GC or 807 may be substituted for the T-21 
and an 811A will substitute for the T-55. 

RFC—National R-100, 2.5 millihenry. 

Note: Transmitter may be operated on 7 MHz by shorting 
out C3-L2 and tuning oscillator and amplifier plate cir- 
cuits to 7 MHz. In this case, L1 will have 14 turns and L3 

will have 20 turns. Forty meter coils are shown in the 
photograph. 

OPERATING PARAMETERS 

Oscillator Plate 350 volts 
Amplifier Bias —50 volts 
Amplifier Plate 1000 volts 
Oscillator Current 55 mA 
Amplifier Grid Current 15 mA 
Amplifier Plate Current 100 mA 

The circuit of the DX transmitter is shown in fig. 2. The 
T-21 is used as a “‘tri-tet’’ oscillator, providing output on 
either 7 MHz or 14 MHz from a 7 MHz crystal. For 14 MHz 

operation, the plate circuit of the stage is tuned to 14 MHz 
and the fixed-tuned cathode circuit is tuned to about 10 
MHz. For 7 MHz work, the cathode circuit is shorted out 
and the plate circuit is tuned to 7 MHz. The oscillator is 
capacitively coupled to the amplifier stage, which is grid- 
driven and plate neutralized. 

The T-55 requires a 7.5 volt filament and the filament 
voltage for the T-21 is taken from the same supply through 
a dropping resistor. A bias supply is also required as well 
as low and high voltages for the oscillator and amplifier 
respectively. 

Building the Transmitter 
1938 was a year of change as circuit designers and 

builders struggled with the problem of getting a 10 meter 
transmitter that would work. The gap in circuit technique 
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Fig. 3—Rear view of the 100 watt transmitter. All components except the amplitier plate circuit are mounted on an alu- 

minum plate atop the masonite chassis. The tube sockets and crystal holder are spaced above the chassis on Y2-inch 

metal pillars. A concession to 1978 standards is the inclusion of a parasitic choke in the plate lead of the T-55. Con- 

nections to the antenna link are made via the feedthru insulators at the end of the chassis. The cathode coil of the 

oscillator stage and power terminal strip are on the rear of the chassis. 

| was large between 40 and 20 meters and immense be- 
| tween 20 and 10 meters. Circuits that would work on 40 

meters became critical of adjustment on 20 meters and 
often refused to work at all on 10 meters. The answer to 
the problem, in part, was the use of a metal. chassis to 

reduce ground loops and highly inductive ground return 
circuits (fig. 3). This was well known in the industry but 
the 1938 amateur compromised in this regard: he often 
used the beloved breadboard construction with the addi- 
tion of a metal ground plate. This seemed to solve the 
circuitry problems yet allowed easy home construction 
without the use of expensive metal-working tools. 

This transmitter is built in that fashion. The ‘“‘chassis”’ is 
a box 17” (48 cm) x 7” (18 cm) made of a masonite top 
and plywood sides. The front panel is a piece of masonite 
painted a glossy black. A sheet of thin aluminum is 
mounted atop the chassis and all components except the 
amplifier output circuit are mounted to this plate. The 
ceramic tube sockets are mounted above the plate on 

metal pillars. Most of the bypass capacitors, r.f. chokes 
and resistors are arranged tastefully under the chassis 
(fig. 4) and an impressive Weston ‘‘switchboard” type 
meter is placed in the lower center of the panel. The meter 
is inserted in the oscillator plate circuit and the amplifier 
plate return circuit by means of a plug and jacks. 

The builder of this gem should take note that the oscil- 
lator meter jack is ‘“‘hot’’ to ground and caution should be 
exercised in plugging the meter in this jack, or otherwise 
touching it when high voltage is on the transmitter. Most 
1938 hams got “bit” sooner or later by a “hot” meter 
jack and it may be wise for the builder (if he plans to use 
the transmitter rather than to have it as a display unit) to 
place the oscillator jack in the negative return lead to the 
oscillator power supply. 

The cathode circuit of the oscillator is built in a 4-prong 

40 e CQ e April, 1978 

tube base that mounts in a matching socket on the rear 

wall of the transmitter chassis. For 7 MHz work, a second 

tube base with a short between the connecting pins is 

substituted for the tuned circuit. 

What can be said about construction? Keep the leads 

short. Use your head. Study the photographs, And good 

luck. Once you have found the parts, your troubles are 

‘almost over. 

Tuning the Transmitter 
Test the oscillator first. The circuit will work well with 

either a pre-war crystal or one of the post-war FT-243 

types. The newer HC-6/U type is not recommended as the 

miniature crystal in this small holder may crack, whereas 

the older, larger types will stand the gaff. For 20 meter 

operation, the plate circuit of the oscillator is resonated to 

14 MHz and resonance will be indicated by a drop in 

oscillator plate current. Run the oscillator at reduced volt- 

age until you have the amplifier stage working as crystal 

strain is greatest when the oscillator is run unloaded. 

Once the oscillator seems to be working, insert the 

amplifier tube. Don’t apply amplifier plate voltage yet. 

You'll notice amplifier grid current at once. It can be 

peaked to a maximum value by retuning the oscillator 

output circuit. . 

With the plate coil in the amplifier, you are ready to 

neutralize. Most newly licensed amateurs don’t know this 

process, as it is rarely required with today’s grounded grid 

amplifier. However, it is a necessity with a grid-driven 

triode amplifier such as this one. 

Watch the grid meter of the amplifier circuit. You'll note 

that when you tune the amplifier plate circuit through 

resonance, the grid meter will flicker. The trick is to in- 

crease the capacitance of the neutralizing capacitor from 

zero to some value that will stop the flicker. At the right. 



Fig. 4—Underchassis view of the transmitter. No frills here! Point-to-point wiring is used. Closed circuit meter jacks 
are mounted to the panel. Various bypass capacitors are grouped close to their circuits, using the aluminum plate 
above the chassis as a common ground return. 

setting of the neutralizing capacitor grid current will not 
react as the plate circuit of the amplifier is tuned through 
resonance. The grid current may rise and fall a bit as the 
amplifier is tuned, but there will be no abrupt jump in it at 
any point on the amplifier dial. 

Some old-timers neutralized the amplifier without the 
use of the grid meter. They merely coupled a flash lamp 
to the amplifier coil with a single turn loop and adjusted 
the neutralizing capacitor until the bulb went out while 
tuning the amplifier plate circuit through the range of 
resonance. Either method works. Take your choice. 

On the Air! 

Once the amplifier is neutralized, bias voltage is ap- 
plied, the oscillator is fired up and an appropriate an- 
tenna is connected to the transmitter. Plate voltage is 
applied to the amplifier, the stage is tuned for resonance 
(minimum plate current) and amplifier coupling to the an- 
tenna is adjusted for the proper value of plate current. 
Suggested values of voltage and current are shown in 
fig. 2. 

The transmitter may be keyed in the oscillator jack or 
in the amplifier cathode jack. Keying will be hard, as no 
key-click suppression circuit is included in this design. It 
is recommended that amateurs interested in putting this 
transmitter on the air refer to a pre-war handbook for in- 
formation on key-click filters. 

As far as TVI goes, as long as the amplifier stage is not 
driven heavily into the Class C region, the transmitter can 
be run through an antenna tuner and low pass filter with 
success. Too much grid drive to the amplifier, however, 
will bring up the harmonic content of the signal sharply 
and may provide problems, especially in an area of low 
TV signal level. TVI problems are less, of course, on 40 
meters than on 20 meters. fi 

The Lightweight Champ. 

Kantronics 8040-B Receiver 

The 8040-B is a versatile CW receiver at a 
modest price! This battery-powered unit makes a 
great camping and vacationing rig. 

Prospective hams can copy real QSOs with a 
reasonable investment. Watch for our companion 
transmitter, available soon! 

Coverage runs from 3.650 to 3.760 MHz, and 
7.050 to 7.150 MHz. Write us for more details! 

KekK ANTRONICS 
The Lightweight Champs. 

Telephone 913-842-7745 

Lawrence, Kansas 66044 1202 East 23rd St 

Circle No. 28 on Reader Service Card 
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The RSK-253 Receiver 

BY CHRISTOPHER C. SMITH*, WBODHU 

As an item of surplus, the RSK-253 shortwave receiver is 

rather unusual. Very little is known of its history and it is not 

advertised in surplus catalogs. If many of these little rigs 

are around today, they don’t seem to be on the market. Yet 

they could be popular with SWL’s and, with some modifica- 

tions, they could serve as communications receivers. 

It is not known what company manufactured the RSK-253. 

Indeed, it is not even certain in what country they were 

made. An examination of the author’s unit reveals several 

*9515 Bluegrass PI., Colorado Springs, CO 80911 

Rp oka 

Here’s a receiver that may become extinct before it flourishes 

RSK-253 SW RECEIVER SCHEMATIC CINCLIT DIAGRAM 

Fig. 1—Schematic diagram of the RSK-253 receiver. 

interesting facts. It is dated 1953 and is made from Japanese 

parts then commercially available. From the labeling of 

controls and the schematic diagram included with it, it can 

be concluded that it was intended for use by someone who 
read English. Yet nowhere on the receiver is there any mark- 

ing indicating country or company of manufacture. The unit 

is built into a military ammunition box and weighs in at 6% 

pounds. It would seem reasonable to conclude that it was 

intended for use as a specialized receiver, given the events 

of the time, and there was probably a companion transmitter 

though the author has never seen one. The serial number 

of his receiver suggests that over a thousand were built. 
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YOU ASKED FOR IT- 

BOTH MORSE 
AND RTTY 

marie een 
Rees 

ee per are : - 

ST-6000 

Bertie 

et #3 

g FEE z 

DS-3000 KSR 

The ULTIMATE in coded communications can now be yours with the new DS-3000 KSR TERMINAL 
(Version 3) and ST-6000 DEMODULATOR. Enjoy the convenience of composing and editing your 
messages BEFORE transmitting; decode and display CW as well as RTTY signals. Connect the HAL 
ST-6000 and DS-3000 KSR to your transceiver and antenna and work the world on RTTY and CW. 

ST-6000 

170-425-850 Hz Shift 

Low or High tones 

Crystal tone keyer 

Active band-pass filters 

Autostart and antispace 

ATC and DTH 

KOS for keyboard break-in 

Scope or meter tuning indicator 

AM or FM limiter modes 

Table or rack mounting 

/0 interface to current loop, 

RS-232, MIL-188, and CMOS 

ANTENNA 

TRANSCEIVER 

ST-6000 
DEMODULATOR 

DS-3000 KSR 
TERMINAL 

DS-3000 KSR 

MORSE, BAUDOT, and ASCII codes 

Full 72 character lines 

16 lines of display 

Word wrap-around 

Edit with WORD, LINE, & PAGE modes 

Keyboard programmable HERE IS 
message 

Up to 175 WPM CW, 5 speeds BAUDOT 
& ASCII 

8080A microprocessor controlled 

MORSE also output as ASCII or BAUDOT 

I/O interface to current loop or RS-232 

New streamlined 12 inch display 

On-screen indicators of WORD & PAGE 
modes 

DS-3000 KSR V3 

DS-3000 KSR V2 (NO MORSE) 

$1575.00 

. $1195.00 

ST-6000M (Meter) 

ST-6000S (Scope) 

Write or call us for our new amateur catalog. 

For our European customers 
see HAL equipment at: 

Richter & Co.; Hannover 

LE.C. Interelco; Bissone 
Primetek Systems; Handen, Sweden 

Radio Shack of London 

HAL COMMUNICATIONS Soaen 
Box 365 

arma) Urbana, Illinois 61801 

Please send all reader inquiries directly. 

217-367-7373 
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The front panel of the RSK-253 receiver. Note that the 

frequency tuning dial is scaled from 1-100. See fig. 2 for 

dial indication to frequency conversion. 

The RSK-253 is a battery powered, six-tube radio cover- 

ing the 7-16 MHz range (or Mc/s as they were then called). 

it will receive a.m. or c.w. with the use of the variable fre- 

quency b.f.o. The schematic diagram is in fig. 1. 

The circuit is straightforward. Tube V1, a 1714, operates 

as an r.f. amplifier, with tuned input and output. Tube V2 is 

4 converter, combining the local oscillator and mixer func- 

tions in a single 1R5. The i.f., at 455 kHz, is fed through a 

tuned transformer to V3 (also a 174) where it is amplified. 

The if. is then fed through another tuned transformer to V4 

(a 1S5) where it is mixed with the b.f.o. signal from V6 (a 

{T4). The resulting audio is amplified in V5, a 1L4, and fed 

through a transformer to a high impedance phone jack. 

All the tubes have 1.4 volt filaments and draw a total.cur- 

rent of 0.3A. A 90 volt B battery provides plate voltage at 

20 mA. The necessary batteries and a set of headphones 

fit into a compartment at the top of the case. 

Operation is simple. Frequency is determined by the read- 

ing of the vernier type control and a frequency versus read- 

ing chart. The volume control actually controls the r.f. and 

if. amplifier gains. There is neither an a.f. gain control nor 

an a.g.c. system. The b.f.o. may be adjusted for c.w. note 

pitch or zero beat with the carrier for a.m. reception. 

The receiver’s sensitivity is quite good. Foreign broadcast 

stations are easily received. Though no accurate tests have 

been made, by comparing the RSK-253 with a commercial 

ham transceiver it is estimated that c.w. signals 2 to 3 micro- 

volts in strength can be copied on the 20 meter band. Selec- 

tivity seems to be limited mostly by the headphones—the 

bandwidth is about 8 kHz. Frequency stability is surprisingly 

good considering the frequency range covered by the local 

oscillator. C.w. signal pitch is easily set and copied for sev- 

eral minutes with no noticeable drift. Microphonics are a 

Q-7°°10 20°80 40°" 50 “COS OSO | JOS LUN 

—- Dial degiee 

Fig. 2—Dial degree vs. frequency chart. 

problem in the author's unit, but seem to come from two of 

the ancient (original equipment) tubes still in the rig. 

While no modifications have been made to the author’s 

unit, several seem possible. With the addition of a few 

capacitors in series—parallel with the tuning capacitor sec- 

tions the receiver could be made to cover just one ham band 

giving slow enough tuning for communications work. With 

the addition of a ceramic 455 kHz filter or a Q-multiplier the 

selectivity could be increased to that suitable for c.w. recep- 

tion in today’s crowded bands. A really ambitious person 

could replace the tubes with FET’s—and add a solid state 

transmitter for a self-contained QRP station. 

The possibilities are there—it’s just too bad more of these 

rigs aren't. | 

Bottom view of the receiver. The chassis will last forever. | 
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CQ Reviews: 

The Yaesu FT-301D 
Transceiver 

BY HUGH R. PAUL*, W6POK 

Tie all solid state Yaesu FT-301D transceiver with digital 
readout is a more ‘‘state of the art’ design than earlier 
Yaesu transceivers, Attractive styling with performance 
to match comes in a package measuring approximately 
14%2"x11¥2"x6" overall and weighs in at just under 22 
pounds. The FT-301D operates from 13.8 v.d.c., which in 
fixed station use is supplied by the optional FP-301 or 
FP-301D power supply. The latter model includes not only 
a built in speaker, but a digital clock that will display the 
time in either the 12 hour or 24 hour system. Provision is 
also included for insertion of a programmable chip that will 
automatically identify your station by keying a built in 
oscillator. Keying speed is adjustable by means of a con- 
trol on the front panel of the power supply. The unit tested 
did not have the chip installed so we were not able to 
evaluate this function. 

The receiver section is a single conversion design with 
a 9 MHz i.f. The popular 3SK40 dual gate MOSFET is used 
in the r.f. amplifier and mixer stages. Following the mixer 
is a monolithic crystal filter functioning as a band pass 
filter. Selectivity is primarily determined by the crystal Jat- 
tice filter following the second i.f. amplifier stage. The 
transceiver is supplied with only a s.s.b. filter which is 2.4 
kHz at —6 dB and 4.0 kHz at —60 dB. Additional filters 

- may be purchased for a.m. and c.w. The c.w. filter is 600 
Hz at —6 dB and 1.2 kHz at —60 dB. Installation of the 
optional filters is easy, requiring only a few minutes to 
accomplish. 

A crystal notch filter is employed to assist in rejecting 
unwanted adjacent frequency signals. A front panel ‘‘reject”’ 
control shifts the frequency of the crystal across the if. 
passband, thus reducing signals at the notch frequency 
by about 25 dB. There is no provision for adjusting the 
depth of the notch as was common when this type of filter 

*291 Macalester Drive, Walnut, CA 91789 

was used with earlier tube type receivers. The filter is of 
value on C.w., but is not as effective as a circuit which 
actually shifts the i.f. passband. 

Fast, medium or slow a.g.c. may be selected by a front 
panel switch and is very effective at strong signal levels. 
There is no provision for disabling the a.g.c. completely, a 
feature that would be desirable for weak signal c.w. recep- 
tion. A “clarifier” control allows the operator to shift the 
receive frequency by plus or minus approximately 4 kHz. 
For some reason Yaesu has provided a third switch pro- 
vision, which allows the operator to shift both the transmit 
and receive frequency with the clarifier control. The rea- 
soning behind this eludes me. 

A ring type diode detector also functions as a balanced 
modulator when transmitting. In the a.m. mode a standard 
diode detector is used. There is a good 3 watts of audio 
power available to drive the small 4 ohm speaker built into 
the lid of the transceiver or an external speaker. Audio 
quality with the external speaker in the FP-301D power 
supply cabinet is excellent in all modes. An 8 ohm head- 
phone jack of the miniature type is located on the front 
panel. The internal speaker is muted when the headphone 
jack is in use. A 5 MHz WWYV receive position is included 
for calibration of the internal 100 kHz oscillator. It is 
necessary to purchase an optional crystal before the WWV 
position is functional. 

The v.f.o. tuning range is 500 kHz (5 to 5.5 MHz). Each 
dial rotation covers approximately 16 kHz. Cranking the 
dial clockwise lowers the frequency. This is opposite of 
most transceivers | have been using and takes a little 
getting used to. Frequency readout to the nearest 100 Hz 
is provided by a six digit LED display. Since the counter 
circuit is actually counting to 10 Hz the display of the last 
digit is very stable. Frequency stability was good, with 
drift averaging 250 Hz during the first half hour after turn 
on and less than 100 Hz per half hour after that. Stability 
was about the same when using the FV-301 remote v.f.o. 

Left to right: FP-301D power supply, FT-301D transceiver, FV-301 v.f.o., YO-301 monitor scope. 
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THE INTERBANK CARO 

COME SEE US AT THE DAYTON HAMVENTION 

Circle No. 19 on Reader Service Card 

In addition to v.f.o. control, there are eleven switch select- 
ed crystal oscillator positions available. 

The FT-301D exhibits high immunity to cross-modulation. 
in fact, it is one of the very best of solid state amateur re- 
ceivers in this respect. Sensitivity was better than the man- 
ufacurers specification of .25 microvolt for 10 dB signal to 

noise ratio. 
Operation of the transmitter section is a breeze. The only 

tuning required is to peak the control that functions as a 
pre-selector on receive and adjust the drive control for the 

Spectral readout on 21 MHz. The second harmonic in- 
dication lies to the right. 
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rated 200 watts input. Power out as measured with a Bird 

wattmeter was between 100 and 120 watts on all bands 

except 15 meters, which measured 85 watts out. A little 

internal tweaking of the driver stage circuits resulted in an 

increase of 15 meter output to over 100 watts. 

The transmitter exceeds manufacturers and FCC specifi- 

cations by a wide margin. Third order products measured 

34 dB down from a single tone of a two tone test (40 dB 

from full output). Carrier suppression was a —54 dB and 

unwanted sideband suppression was greater than —65 

db down. There was no measurable in-band spuriae on 

any band. The worst spurious case was on 15 meters 

where the 2nd harmonic was —57 dB down. 

The FT-301D is basically a 10 watt transceiver with a bolt 

on high power amplifier module. Connection into and out 
of the amplifier section is by means of BNC connectors. 
It is perfectly feasible to remove the power amplifier, jum- 
per the two BNC connectors and operate with about 6.5 

watts output. In some portable applications this capability 

would be very desirable. 

Control of the transmit function is by either VOX, push 
to talk or front panel switch. Yaesu includes a p.t.t. hand 
type microphone with the transceiver. Audio reports when 
using this microphone were good. 

An r.f. speech processor is included with the FT-301D, 
but it is necessary to purchase an optional crystal filter if 
the processor is to be made operational. The processor 
effectively increases the average modulation level and 
stations worked did not report any noticeable distortion 
as long as the Yaesu YO-301 monitor scope was used to 
adjust the audio level. A monitor scope is almost man- 
datory when using any type of audio or r.f. processing if 
distortion due to over driving is to be avoided. 

(Continued on page 90) 



the problems of winding coils 

Orne of the things that turns many amateurs off when it 
comes to construction projects is the winding of coils. Some- 
how coil winding represents such a laborious task that many 
little projects are forgotten just because of that one factor. 
But there may be some practical reasons involved also. Coil 
forms are not so easy to come by as other common elec- 
tronic components. The measurement of inductance also 
presents a problem. Few amateurs own bridges capable of 
measuring small inductances accurately and make-do meas- 
uring techniques such as using a grid-dip meter and forming 
a parallel resonant circuit with a known C are tedious in 
execution. 

It was with great interest, therefore, that we read about 
two years ago of a very simple method of making small 
inductance value coils accurately with practically zero fuss. 
The method has proved itself many times over so it was 
considered worth presenting in some detail. The method 
to be described is applicable when inductances in the 0.5 
to 5 microhenry range are needed. This range of induc- 
tances represents values that are commonly found in a host 
of circuits—preamplifiers, filters, low-level power r.f. stages, 
etc.—ranging from the mid-r.f. frequencies through v.hf. 

-frequencies. So the information should be of value to 

*Box L, FPO New York 09544 

1Electronics, March 1976 

Solder points 

John, W4FA, describes an interesting method designed to ease 

Using Ribbon Cable 
To Make Your Own Coils 

BY JOHN J. SCHULTZ*, W4FA 

Underside (foil side) of PC board 

Fig. 1—The inductor is formed by folding a piece of ribbon cable. The turns are interconnected on the under- 
side of the board. Plain perforated board stock can be used also. 

almost any amateur who dabbles in a bit of radio fre- 

quency construction projects from time to time. 
The inductors to be described are simply formed of 

ribbon cable mounted on any p.c. board. As many ama- 
teurs might have noted from the parts ads, flat ribbon 
cable containing from six to fifty conductors is rapidly 
becoming available at reasonable prices. A foot of 20- 
conductor cable will cost around fifty cents. The number 
of conductors per inch width of cable will typically vary 

from ten to twenty conductors to the inch. 
Fig. 1 shows how an inductor is formed using this cable. 

It is simply bent into a semicircle and the ends are 
soldered into-a p.c. board which has the cross-connecting 
links made on it. Drilling the holes is a relatively simple 
matter by using a ‘‘mask.’”’ The mask can be a piece of 
perforated board stock which has holes spaced at about 
the same interval as the conductor spacing in the ribbon 
cable. Or one can fabricate an original mask by drilling 
properly spaced holes in any small piece of p.c. board 
stock. The mask is then clamped against the p.c. board to 
be drilled and small holes are drilled out with a #1 drill. 

Those who prefer to build small circuits on plain non- 
foil perforated board stock can also use the method. 
Simply strip sufficient insulation off the ends of the ribbon 
conductor cable so the turns, cross-connecting links can 
be formed from the ribbon cable conductors themselves 
and then soldered together. 

There are several dimensions that one can vary in 

Multiple conductor ribbon cable 

PC board cross section 
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Fig. 2—An inductance graph for various types of cable. 

Mounting dimensions are based on the formulas in the 

text. 

forming an inductance by this method—the length of the 

semicircle used which affects the height of the coil, the 

spacing between the ends of the semicircle, the number 

of conductors per inch depending on the type of ribbon 

cable used, etc. So one must have a way to bring all 

these factors together to produce an inductance of the 

desired value. 

The inductance is treated as a single layer solenoid 

coil and the usual inductance formula applies: 

R? 

= 2 

La Sa Oneal 

where N is the number of turns, R is the half-diameter of 

the coil. In the case of the coil being described, the 

circumference is taken as the length of the semicircle 

formed by the ribbon cable plus the distance between the 

conductors at the bottom of the semicircle. In other words, 

looking at the end of the cable shown in fid.-4; 1S <cross- 

section is treated as a circle, although it is a D-shaped 

cross-section. If the cross-sectional length of the cable is 

4uH 
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Fig. 3—Simple and practical realization (b) of the circuit 

shown at (a). 
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| and the cross-sectional distance on the p.c. board is d, - 

the above formula can be rewritten as: 

aa 
|+d 

rey tn 

An example and a graph based on the above equation 

will clarify the use of the formula. The above formula is an 

approximate one since it is based on an approximation 

itself (the original equation) but in practice the coils pro- 

duced have come so close to the calculated values that 

they have sufficed for all practical applications. 

Fig. 2 is a graph of the inductances produced by three 

possible cross-sections and three different cables having 

different numbers of conductors per inch of cable width. 

The 5-conductor/inch cable may not exist in reality. It 

was only illustrated to emphasize the idea that the method 

presented can also be used for creating small value in- 

ductances using plain hook-up wire to simulate a cable. 

As an applications example, consider the circuit of fig. 

3(a). Normally, for someone who does not like to work 

with coils, this sort of matching circuit would not be very 

appealing to construct. How simple it can be to construct 

in reality is illustrated in fig. 3(b). Since this type of match- 

ing circuit might be used with a QRP transmitter, a ribbon 

cable would not be used which had as dense a packing 

as twenty conductors per inch. The most suitable cable, 

although this is a matter of judgment and of the insulating 

qualities of specific cables, would appear to be one with 

ten conductors per inch. So the entry for the ten con- 

ductor per inch cable on the graph of fig. 2 was used to 

dimension the coils. 

The two turn link over the 2.5 #H coil is simply formed 

by hookup wire (or a piece of ribbon cable straddled over 

ithe center of the coils). The two tapped coils are placed at 

right angles to the 2.5 uH coil. Alhough the diagram of 

fig. 3(a) calls for taps at certain turns, taps are available 

at every turn on the coil by the very nature of its construc- 

tion. A great deal of fuss can be taken out of the con- 

struction of low-power antenna matching devices by the 

method presented and the unit will be as compact as is 

possible by any other method of construction—including 

the use of ferrite cores. 

One can also construct inductors for applications other 

than those mentioned and have them come out looking 

far neater than by conventional winding methods; for in- 

stance, a.c. line filters. Several pieces of ribbon cable 

might be required in this case. The inductance cross- 

sectional dimensions can be controlled so that a ferrite 

rod can be placed in the coil. In fact, for some r.f. applica- 

tions one can easily produce permability tuned circuits by 

this method although mechanical stability has to be tightly 

controlled if an oscillator circuit is involved. In power 

applications one must, of course, take into consideration 

the gauge of wire used in the ribbon cable (typically as 

small as #26 gauge) since it limits the current handling 

capability of any circuit constructed. 

Using ribbon cable to form inductances, along with a 

‘mask’ for p.c. board drilling, provides excellent repeat- 

L (wH) = N? x 

ability. That is, dozens of inductances can be produced, | 

all being within a small percentage of each other in value. 

So the construction method is excellent for club-type 

projects, 

Finally, you say you like the idea but do not have any | 

ribbon cable on hand? Construct some out of plain hook- 

up wire pieces laid side by side and taped or glued to- 

gether. It has been done in a pinch and provides the same 

excellent results as using ribbon cable. a 



A VERY IMPORTANT 
ANNOUNCEMENT FROM 

WORLD'S LARGEST SPECIALISTS IN THE DESIGNING, DEVELOPING 

AND MANUFACTURING OF “NO COIL, NO TRAP” ANTENNA SYSTEMS. 

We're Pleased to Introduce Two New Models 

Specifically Designed for the Novice or Technician 

80 | @) HD (N/T). : ~ 69° overall length 
. for 80/40/20/15/10 meter coverage 

| 80- rA1@) HD ( N/T}. 69° overall length 
for 80/40 meter coverage ......6... ..........863. 

| No ‘antenna tuner required. Completely factory 

assembled and tuned specifically for the novice/ 

technician bands. Both models can be: easily 

00 

re-tuned for higher license class allocations in just a 

few minutes. 

® There is no better antenna at any price... W9QIO @J had a Mor-Gain antenna and liked it extremely well... K4JMR 

® The antenna has worked out well with very good reports... W2TVK @I can only give glowing reports about it... WA2IRN 

@ / have used these fine antennas before and see no reason to change now... W6BF ®@It has given me excellent service and 

results... W6CZS @I believe I have ’’sold”’ your antenna to almost every ham I have talked to... W4AHN ® Its performance 

here far surpasses any other antenna that I have had... WASGGS ® For several years I have used the Mor-Gain and have been 

very satisfied... K2TSD @ Am letting everybody know that it has been doing a good job for me... VE2VW ® The antenna is 

performing just beautifully ... W8WDZ/6 @ My 75-40 has performed beautifully and I’m very happy with it... WB8DMB 

® Another chap said he had also used it and that it was the greatest... WANSP @I do not hesitate to recommend the antennas 

to others... KOSPR @I heard a ham extolling the virtues of your antenna... WBOPTM ®1 worked a Station last night and 

the Mor-Gain was doing quite a job for him... WA3TCV 

NO TRAPS, °* 
NO COILS, NO STUBS 

75-10 HD (Not to Scale) 
NO CAPACITORS PP hoe ae 

No. 7 Copper Weld wire annealed so it 
EXCLUSIVE handles like soft Copper wire - Rated for bet- 

66 FOOT, 75-10 ter than full legal power AM/CW or SSB-Coax- 
MOR-GAIN HD DIPOLES... @ One half tal or Balanced 50 to 75 ohm feed line - VSWR 
the length of conventional half-wave di- METER DIPOLES under 1.5 to 1 at most heights - Stainless Steel 
poles. 

Maximum efficiency - no traps, loading 
coils, or stubs. Fully assembled and pre- change under weather conditions - Completely 
tuned - no measuring. no cutting. ® All nished with a SO-239 female coaxial con- Assembled ready to put up - Guaranteed 1 year 

weather rated - 1 KW AM, 2.5 KW CWor nector at additional cost. The SO-239 ONE DESIGN DOES IT ALL; 75-10HD - Only. 
PEP SSB. @ Proven performance - more 
than 15,000 have been delivered. ® Permit 

@ Multi-band, Multi-frequency- @ 
@ All 
crimp/solder lugs. ® All models can be fur- 

models above are furnished with 

male coaxial cable connector. To order 

this factory installed option, add the letter 

hardware - Drop Proof Insulators - Terrific Per- 
formance - No coils or traps to break down or 

$12.00 a band! 

use of the full capabilities of today’s 5- ‘A’ after the model number. Example: 40- Model le ) Semen ong one 
band xcvrs. @ One feedline for operation 20 HD/A. ® 75 meter models are factory yg 29 yp 40/20 $49.50 Seite ae 
on all bands. ® Lowest cost/benefit anten- tuned to resonate at 3950 kHz. (SP) mod-— g0.40HD 80/40 % 15 57.50 41/1.15 69/21.0 
na on the market today. ® Fast QSY - no els are factory tuned to resonate at 3650 75-40 HD 75/40 55.00 40/1.12 66/20.1 

feedline switching. @ Highest performance kHz. See VSWR curves for other reson-  7>-0 10 (SP) 76/40/20 86.50 4ait2a 66/201 : . il: 66/20.1 
for the Novice as well as the extra-class op. ance data. 75-20 HD (SP) 75/40/20 66.50 44/1.23  66/20.1 

75-10 HD 75/40/20/15/10 74.50 48/1.34 66/20.1 
75-10 HD (SP) 75/40/20/15/10 74.50 48/1.34 66/20.1 
80-10 HD 80/40/20/15/10 76.50 50/1.40 69/21.0 

NOVICE LICENSE OPERATION. The MOR-GAIN HD Dipole is the ideal antenna for the new-or Novice operator. As the Novice progresses 

to higher license classes, he can easily re-tune the HD Dipole to the new frequencies of his higher frequency privileges. The HD Dipole is thus 

a One-time investment. HD Dipoles are available for all Novice frequencies. 

LEAST COST. Dollar for dollar, the HD dipoles are the highest per- 

formance, least cost multi-band antennas on the rnarket today. For 

example: the 5-band 75-10 HD dipole costs less than $15.00 per 

band - an unbeatable low cost. 

LIMITED REAL ESTATE. Where real estate for antenna installa- 

tion is limited, the HD dipole is the ideal solution. Operation on 80/ 

75/40 meters is now possible since the HD dipole is only half the 

length of a conventional half-wave dipole. For all around operation, 

the HD dipole will outperform any trap loaded horizontal or vertical 

dipole. 

Above Models furnished with lug terminations. Cap-female SO-239 connector assembly — $3.75 
additional. Include $2.50 for Shipping & Insurance with your order. 

Mor-Gain 

2200 C South 4th Street 

Leavenworth, Kansas 66048 

(913) 682-3142 

Monday-Friday: 9AM-5PM CST 

BankAmericard, Visa, and 

Mastercharge are available. 

[ain 

Please write for fully descriptive 6-page brochure. Contact your favorite dealer or order direct from Mor-Gain. 
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Uncompromising performance. 

Incredible price. 

A professional 3% digit DMM Kit for less than $70. 

sabtronics% 

RANGE 

1N0mV 10 1KV 
pA ImA 100mA 
MQ. 10KQ. 1002-210 

incredible? True! Professionals and hobbyists alike are 
believers in this Sabtronics 2000, the only portable/bench 
DMM which offers such uncompromising performance 
at the astonishingly low price of $69.95. 

Uncompromising performance you'd expect only from 
a specialist in digital technology such as Sabtronics: 
DCV accuracy of 0.1% + 1 digit; 5 functions giving 
28 ranges; readings to +1999 with 100% overrange; 
overrange indication; input overload protection; 
automatic polarity; and automatic zeroing. 

The low price of $69.95? Simple: The Model 2000 is all 
solid-state, incorporating a single LSI circuit and high- 
quality components. You assemble it yourself, using our 
clear, easy-to-follow, step-by-step assembly manual. 
Kit is complete, including a high-impact case. 

Now you too can have it! A professional-quality, 3% digit 
Sabtronics Model 2000 DMM kit for only $69.95. If you 
don’t have one in your lab, use the coupon below to 
order NOW. 

BRIEF SPECIFICATIONS: 
DC volts in 5 ranges: 100 pV to 1 kV: AC volts in 5 ranges: Made in U.S.A. 

100 pV to 1 kV- DC current in 6 ranges: 100 nA to2A pats 

- AC current in 6 ranges: 100 nA to 2 A: Resistance: eer 

0.1 2 to 20 MQ in 6 ranges - AC frequency response: 40 Peeesseesee 2c * — eee a | 
Hz to 50 kHz - Display: 0.36’’ (9,1 mm) 7-segment LED § To: Sabtronics International, Inc. CQ 4 i 
- Input impedance: 10 MQ - Size: 8’’ W x 6.5" D x 3" A § 13426 Floyd Circle, Dallas, TX 75243 | 
(203 x 165 x 76 mm) « Power requirement: 4 ‘‘C’’ cells F | 

(not included). i Please send me____Sabtronics Model 2000 DMM kit(s) g 

GUARANTEE: g at ore Sache pppesiby side 2 $ | 

Examine the 2000 DMM kit for 10 days. If not completely § Shipping and handling, $5.00 per unit* $ f 
satisfied, return unassembled for full refund of purchase | Texas Residents Add Sales Tax $ a 
price. (Less shipping and handling) | TOTAL enclosed $ | 

| 
- Name | 

i Street . 
5 | 

§ City i 

btronics % | ! sabtronics {4} : =: Ze : 
INTERNATIONAL INC. B «usa only. Canada $6.50. All other countries, $10.00 (surface mail) L 

13426 Floyd Circle Dallas, Texas 75243 Co ema eee ne eee eee eee 
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The art of very low 
The Ultimate Achievement: 

DXCC Milliwatt #1—WS8ILC 

When the DXCC QRPp (5 watts) and 
DXCC MILLIWATT (1 watt) awards 
were established back in 1971, | had 
no doubt that eventually someone 
would qualify for the first DXCC QRPp. 
| never expected to ever award the 1 

“watt DXCC MILLIWATT Trophy though. 
As the years have rolled on, seven 
individuals have qualified for and re- 
ceived the handsome DXCC QRPp 
Trophy, a really notable achievement. 
In announcing the awarding of tro- 
phies #3 and #4, | wrote: “Il am 
anxiously awaiting the first packet of 
100 QSL’s for DXCC MILLIWATT—that 
seems to be the real achievement at 
present!’ About that time, | got a 
phone cal! from W8ILC indicating that 
he was shooting for DXCC MILLI- 
WATT #1 and was fast closing in. By 
the time the Dayton Hamfest rolled 
around, W8ILC had his 100 bonafide 
QSL’s in hand, and on June 5, 1977, | 
inspected and certified the 100 QSL’s 
submitted by W8ILC in applying for 
DXCC MILLIWATT #1. A phenomenal 
achievement on his part, to say the 

least! Using a factory modified Argo- 

WSILC’s 4 el. yagi at 75 ft., with inverted 
Vee’s for 75 + 40 meters tied to the tower 

apex. 

naut 509 with less than 1 watt output, 
W8ILC had done the impossible—he 
had worked over 100 DX countries, 
and all on SSB! He began the effort 
with the purchase of the Argonaut 509 
on August 1, 1976, and _ required 
slightly more than nine months to work 
the 100 and collect all the cards. In 

*83 Suburban Estates, Vermillion, SD 57069 

power operating 

W8ILC, Ron Moorefield, proudly holding 

the first-ever DXCC MILLIWATT #17 to be 
awarded. This unprecedented achieve- 
ment is truly a good cause for W8ILC’s 

obvious sense of accomplishment. 

looking over the QSL’s and log list, | 
became even more astounded—of the 
100 countries worked, 32 were worked 

on 75 meter SSB! The 75 meter SSB 
list included such items as CN8, CT4, 
EA8, DJ8, El8, GW3, HK4, 13, KH6, 
KJ6, YU2, ZL2, 6W8, and a batch of 
VP2’s and other Western Hemisphere 
locations. | still shake my head in 
wonder when | think about someone 
working all this on 75 meters, with 1 
watt of SSB at that! Ron provides the 
following information on himself and 

his QRPp DX efforts: 
“| was first licensed in 1950 with the 

present call of W8ILC. I’ve been em- 
ployed by AT & T Co. for the past 22 
years, am married, and have three 
lovely daughters. Needless to say, the 
XYL. is very patient with me! I’ve been 
active in the ARRL and have served as 
the E.C. in the Dayton area, as well as 
Public Relations Assistant. I’ve quali- 
fied for many awards, such as DXCC 
—315 countries, WAZ/SSB, WAZ/CW, 

WAS QRPp (on each—75, 40, and 20 
meters), CQ DX Award/SSB and CW, 

a monthly feature by 

ADRIAN WEISS, K8EEG 

have worked over 1,200 countries on. 
the CHC Nets. | sold my KW rig in 
1975 and purchased the Argonaut 509 
and had it modified to run one watt 
input. This is the only rig that | have, 
so I’m not tempted to work DX first 
with QRO and then switch to QRPp. 

To me, that is cheating. The first DX 

worked with 1 watt SSB was KS6CC, 
and my 100th country to be confirmed 
was QHIFF. Our local 2 meter DX alert 
net has helped in locating much of 
the DX that I’ve worked. Credit goes to 
WD8BJK, W8FYP, WB8KBL, W8DEZ, 
K8MRB, W8OK, and others on the net. 
lve had some very interesting con- 
tacts. Lately, | have been working VK 
on the long path. I’ve had many two- 
way, one watt QSO’s when DxX’ers 
hear how good my signal is, and then 
go QRPp also. Among these are 
CT2AK, KC4AAA, G3ZYY, EA2TZ, 
KL7GKY, SM2DLZ and others. One 
very interesting QSO was with JY3ZH, 
Hussein’s son. | hooked up with him, 
and when he found that my power was 
just one watt, he fired up an Argonaut 
509 for the first time, and we had a ten 
minute QSO on 20m SSB.” 

In closing his letter of June, 1977, 
Ron wrote: “l:am not about to stop 

W8ILC at the operating position. The Argo 
509, factory-converted for 1 watt input, is 
topped by a digital readout, and power 

supply and audio filter. DXCC MILLIWATT 
#1 stands to the left of the Argo, and some 

of Ron’s exotic cards are spread on the 
table—such things as VK4, TF5, FO8, 
CE@, 7KI, VS7, TU2, HV3, and FOO are 

visible. 

now, but will strive for 200 countries 
before the end of 1977 and will do it 
if | can break through the west coast 
gang for Pacific and Asian contacts.” 
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OA8V at the operating desk which was 

familiarized the world over by his story in 
April, 1977 CQ. A prominent addition is 

DXCC QRPp #6. 

In a phone conversation in December, 
1977, Ron reports that he has worked 
194 countries with 1 watt SSB, and 
should go over the top by 1978! He 
intends to show up at the Dayton 
Hamvention with 200 cards in '78! In- 
credible. To top that off, he has com- 
pleted a 1 watt SSB WAZ and lacks 
but three QSL’s in that effort! No one 

| ever even thought of offering a QRPp 
| award for WAZ! 

| DXCC QRPp Trophies #5, #6, #7 
Three more individuals have quali- 

| fied for and received QRPp DXCC 
Trophies: K2KUR/N2AA, OA8V, and 
WA6SOV. Let's devote the remainder 

| of this column to their accomplish- 
ments, starting with Eugene Walsh, 
K2KUR/N2AA, DXCC QRPp #5. | first 
became acquainted with Gene and his 
enthusiasm back in the fall of 1975. 
Late one night, | received a phone call 
from this guy in New Jersey who was 
ecstatic over the results he had been 
getting with an old HW-7 that he’d 
purchased used a couple weeks be- 

K2KUR/N2AA, at the operating position in 
an old photo of the station prior to switch- 
ing to the Argo and HW-7. Gene is an in- 
veterate DX Contester, but does have 

other interests, such as Irish Traditional 
Music and the Villean Bagpipes. He hopes 
to be the first amateur to QSL 200 

countries. 
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fore, He’d been flabbergasted at the 
fact that he was managing to actually 
work DX with the little rig, and just 
had to talk to somebody about it who 
understood —so | was the logical 
choice. Gene’s sense of amazement 
came through quite clearly, and we 
chewed the rag for about an hour! He 
was very interested in giving the 
QRPp DX thing a real try in order to 
find out just what one could do with 
flea power in the way of working DX. 
K2KUR became acquainted with QRPp 
in rather extraordinary circumstances, 
and we'll let him tell the story: 

“After many years of primarily DX 
and contest operating, the QRPp 
disease has hit me, for which, | fear, 

there is no cure! In the spring of 1975, 
EI7CP showed up for our regular 
schedule with a new toy called the 
“HW-7,”” something | had never heard 
of before. My doubts about his sanity 
were slowly put aside by several 
months of solid QSO’s, three times per 
week. A visit to EI3CP, and some 

operating with the little green monster 
was all that | needed to be completely 
hooked. 

“Home from Ireland on 29 Septem- 
ber, | was the owner of a second-hand 
HW-7 on October 4, 1975. Since then, 
it has paid its dues with 1,200 QSO's 
in all 50 states and 137 countries (as 
of 11/30/76). With a 204B at 50 ft., 
most operating has been on 20 meters, 
but Europe, Africa, and South America 

have been worked on both 40 and 15 
meters using a 40 meter dipole at 
about 20 ft. above ground. 

“Armed with the HW-7, the search 
for DX contacts began with some ap- 
prehensions about just how it would 
go. Honestly, | was not prepared for 
the extraordinary results which could 
be obtained with this simple equip- 
ment. A few days after the HW-7 was 
purchased, a large pileup appeared on 
40 meters, beneath which was EA8BF. 
Listening to the clamor for a while, | 
could not bring myself to climb aboard 
since my antenna was at 20 ft. and my 
chances next to nil. All of a sudden, 
there was a QRZ? and not a soul 
around! My adrenalin began to flow 
and | quickly tuned into his zerobeat, 
signing my call letters twice.. Back 
‘came a 569 report and a discussion of 
the QRP rig, and then | was convinced! 
A few days later, there was a solid 
long-path QSO with VK2QL, and from 
that time on there was no fooling 
around. My beam had been stuck on 
60 degrees for six months, and lack of 
interest prevailed. With the QRPp fever 
raging, | climbed two trees, removed 

the offending branches, and that eve- 
ning worked 10 JA’s, UA@, KL7, and 
OX. | really dug in. The 100th country 
was worked with the HW-7 on 15 

February, 1976, with operation re- 

stricted to weekends, and at least six 

of those missed, due to business trips 
and contest activity with a multi- 
operator group at another QTH. Con- 
sidering that contests played no im- 
portant part in those first 100 coun- 
tries, and that the operation took part 
for the most part during eleven week- 
ends, the results exceeded all expec- 
tations. This provides quite an argu- 
ment against the need for high power 
in DX’ing. | know several gentlemen 

(?) who use illegal power levels to 
chase DX, and from this vantage 

point, they look a bit foolish! 

“The thrill of leaving a big pileup 
with a rare one in the log, knowing 
that most of those still calling are 
using kilowatts, cannot be equalled by 
any experience using high power. Any 
fly fisherman who uses very light 
tackle can testify to that feeling. It took 
me a while to decide to get into a big 
pileup, as | was not convinced that it 
would be worth the effort. One after- 
noon 5Z4PP was so loud, and his 
operating technique so good, that | 
figured there was a chance to sneak 
in. Ten minutes later, there was a 569 
report, a new country added to my 
list, and no more fear of pileups! Since 
then, there have been many pileups, 
the most memorable being KC4AAC 
on the first calls, and 9X5PT with the 
shack full of amazed visitors. My self- 
imposed calling limit is 30-40 minutes, 
for sanity’s sake, and the bag ratio has 
been about 75 percent. Not bad when 
you figure that the whole radio costs 
less than one final tube of most of the 
rigs left behind in a pileup! The single 
most important factor is deciding who 
to spend the time on, judging your own 
probable signal strength, and _ the 
other guy’s operating ability. So you 
don't get every one called... every 
one you do get is a real prize! 

“During the late spring, 20 meters 
was open to Asia nearly every night. 
Persistent searching, and patient wait- 
ing for a break, resulted in QSO’s with 

UL7, UH8, UI8, UJ8, 9N1, UD6, and 
U2. None of these are casual DX, 

but the greatest thrill of all was stalk- 
ing one particular station every night, 
same time and frequency, for seven 
days without having an opportunity to 
call. Then one night while tuning 
around the spot he operated on, | 

heard the now familiar fluttery signal 
calling QRZ? and not signing his call. 
Nervously | sent DE K2KUR K2KUR. 
Back came QRZ AGN PSE? still with 
no call sign (thank heavens!) Again 
DE K2KUR K2KUR K2KUR, but this 
time | heard him come back K2KUR 

339 339 DE JTZOAK K! After that QSO, 
there must have been a pack of fifty 
stations instantly on frequency calling 

. 
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him. Had | not been there at that par- 
ticular moment, | realized, there would 
have been no QSO. After that first JT 
QSO (there was another a few months 
later) everything else seemed anticli- 
matic. Plenty have gotten away, but it 
only makes the eventual catch that 
much more valuable. Anyway, why 

should it be only fishermen who have 
neat stories about the ones that got 
away? 

“Reflecting back, | realize that | be- 
came totally absorbed in working 
DXCC after about 70 countries. The 
tension did not subside until | had 95 
confirmed. It took three months to get 
the last five cards, but there were 
about 130 worked by then and my 
activity dropped off. My operating is 
not quite so intent these days, but | 
will eventually reach 200 countries. 
Never again will | coast around the 
band with my KW, as that kind of op- 
erating has lost all of its former sig- 
nificance. All of my DX has been 
worked solo, unassisted by nets, 
QRW's, or anything else. This makes 
it a real sport and it takes a lot of 
patience, skill and luck. The countries 
in themselves, after all, are not as im- 
portant as the catch! 

“Confirmation of the 100th country 
arrived one year, one month, and six 
days after my emotional search for a 
used HW-7 was rewarded. Getting the 
cards is something one cannot rush, 
no matter how much blood pressure 
he runs. My quickest card was from 
EA9EU, which arrived via air mail a 
few days after the QSO. The others 
were long in coming, but it’s just some- 
thing you have to sit on. 

“As meager as it is, the HW-7 
comes through as a great little radio. 
The receiver is. atrocious, but with a 
little thought, it works. | am grateful 
to that little toy for providing the op- 
erating challenge, Ade Weiss’ awards 
program for the incentive, and EI3CP, 
Colum Clarke of Dublin’s fair city for 
getting this whole thing started. Any 
DX’er who is bored with the pointless- 
ness of getting report after report with 
the ease of scratching his nose should 
try it—things will never be the same!” 

The phone calls from K2KUR/N2AA 
have not stopped as he pushes toward 
the 200 mark and WAZ. At the time of 
this writing, he has worked 197 with 
170 confirmed. He’s since moved up 
to an Argonaut and has been sweat- 
ing out exotic calls in the Far East, 
waiting for that magical moment when 
the VS5 comes back to him. One 
night last February (1977), | was put- 
ting the HW-8 that | reviewed through 
its paces on 80 meters. | was hearing 
some good European DX, and spent 
45 minutes calling a DL6 futily—no 

GET TO 
THE TOP 
FAST! 

NOW YOU CAN CHANGE, 
ADJUST OR JUST PLAIN WORK 
ON YOUR ANTENNA AND 
NEVER LEAVE THE GROUND! 

Rohn manufactures towers that 
are designed and engineered 
to do specific jobs and that is 
why we have the FOLD-OVER 
TOWER...designed for the 
amateur. When you need to 
“get at” your antenna just turn 
the handle and there it is. Rohn 
“fold-over’ towers offer unbeat- 
able safety. These towers let 
you work completely on the 
ground for antenna and rotator 
installation and servicing. This 
eliminates the hazard of climb- 
ing the tower and trying to 

work at heights that could 
mean serious injury in a fall. 
So use the tower that reduces 
the risks of physical danger 
to an absolute minimum...the 

Rohn “fold-over’”! 

Like other Rohn big communi- 
cation towers, they're hot dip 
galvanized after fabrication to 
provide a maintenance free, 
long lived and attractive instal- 
lation. Rohn towers are known 
and used throughout the world 
...for almost a quarter cen- 
tury...in most every type of 
operation. You'll be in good 
company. Why not check with 
your distributor today? 

Unarco-Rohn 
Division of Unarco Industries, Inc. 
P.O. Box 2000, Peoria, Illinois 61601 

Do not attempt to raise antenna or 

antenna support near power lines— 

You can be KILLED. 
ee 
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ding after one of my 

he came back with a QRZ, | thought 

| might be in luck. | couldn't hear the 

other U.S. station on frequency, but 

in the next exchange, | heard him re- 

sponding “N2AA GUD QRP SIG 449 

K"’. Now, the N2AA didn’t ring a bell, 
but the QRP did. Shortly thereafter, | 
heard N2AA's 459 signal calling the 
DL6 again—he was using QRO this 
time, and informed the DL6 that he 
was ex-K2KURI! it was his first trans- 

| Atlantic QRPp contact on 80 meters, 
and | was listening! Some coincidence! 
This happens at times. Gene has told 
me about hearing W8ILC pull some 
rare ones out of devasting pileups 
and comments ‘‘| don’t know how the 
guy does it!’’ Through the publicity 
that QRPp has received in CQ, some 
calls are being recognized by the 

' amateur world as QRPp types, and 
their accomplishments noted. It seems 
that every time | get into a DX contest, 

i many of the DX stations ask if I’m 
| QRPp along with the signal report—the 

fellows do notice QRPp! 

Next, let’s turn to a QRPp that its 
' known the world-over via his on-the-air 
| efforts and the excellent story by him 
(‘Jungle QRPp’’) that appeared in the 
April, 1977, issue of CQ, namely 
OA8V, Paul Wyse, winner of DXCC 
QRPp #6, awarded May 12, 1977, and 
received by Paul the day before he 
left the states for the jungles of Peru 
—too-close timing! Pau! has provided, 
as his story, a list of comments on the 
air and on QSL’s received by him. 

“This finds us back in the jungles. 
The trophy arrived the day we were 

leaving Virginia for Peru! Thank you so 
| much. It is bigger and nicer than | 
was expecting. It now holds a very 
prominent place in our living room! 
I'm still getting a lot of comment on 
the April ‘Jungle QRPp’ article. Last 
week in the contest (Oct, 1977), many 
remarked about the QRPp story, such 
as VR4DX YUIAAO, G’ ZlI’’s etc. | 
had a real ball in the CQ WW Phone 
Contest. Worked only 10 meters, and 
made 827 QSO’s, 23 zones, 63 coun- 
tries, for a final score of 209,152. If CQ 
would only include a special QRPp 
category in the WW Contest with a 
handicap multiplier for under five 
watts, my score would be 1,045,760— 
right up there with the big boys! (Ed 
Note: CQ is initiating a QRPp category 
this year—maybe a multiplier next 
year.) | now have an Argonaut 509— 
really sweet! Have been working a lot 
of DX. My countries total is now 166 
with 117 confirmed. | have 125/84 
with SSB only. I’m enclosing a picture 
of the shack with the new trophy 
prominently displayed. Some com- 
ments follow: 
WA1UHG—'Throughly enjoyed your 
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calls, and when ! article in April CQ. Thrilled to hear you 
on 5 watts.’ WA8FIO — ‘I’ve heard 
about your station and saw the write- 
up in CQ. Glad to meet you.’ WB2SXT 
—‘Just finished reading your article 
in CQ. Enjoyed it very much. Was cer- 
tainly surprised to find myself working 
you so soon thereafter.’ WD8BJK— 
‘Tnx for QSO es enjoyed your article 
in CQ.’ WB5TTU—‘Really enjoyed your 
article in CQ. | was flabbergasted 
when you answered my call—my mind 
went blank for a few moments.’ From 
another DXCC QRPp’er W6PQZ — 
‘Read your QRPp story in CQ. Very in- 
teresting. That boa looks long enough 
for a full wave on ten meters!’ 
WA4QHV—‘After reading the CQ story, 
you have just about convinced me to 
go QRPp also. Especially when | no 
sooner put the article down and heard 
you calling CQ on 15. You had an 

extremely clear 5x7 signal. W1BB— 
‘Just finished reading your FB QRPp 
article in CQ. You are not only a great 
operator, but also a FB and interesting 
writer! Thanks for sharing your inter- 
est and enthuiasm for QRPp with us. 
Only thing missing was QRPp on 160!!’ 
W8ILC, another DXCC MILLIWATT’er 
—'l'm thrilled to death to read your 
results with low power. | thought | was 
the only QRPp nut around. A lot of 
hams up here talking about your arti- 
cle. WB8YQX—'Enjoyed your article. 
Sure would love one of your jungle 
QSL’s. QSO with you made _ being 
home and off work sick with a cold 
really worthwhile!’ WA4BCY—'XYL and 
| are having a fight over April CQ. | 
leave it on the coffee table face up 
and she comes along and turns it face- 
down! She can’t stand a snake in the 
house!’ VE3HJP—‘Read your article in 
CQ and remembered your call. Heard 
your QRPp rig OK here in ONT.’ G3RJV 
—‘Very interesting to hear about your 
QRPp work in CQ and especially re- 
lative to Chris G4BUE.’ 

Well Ade, that’s about it. The timing 

of the April CQ article with my activity 
in ARRL and CQ contests really gave 
a good demonstration of what QRPp 
can do. Wishing you the best and hope 
we can have an eyeball this summer.” 

I’m sure we all can unanimously 

thank OA8V for the great amount of 
effort he put into that ‘Jungle QRPp”’ 
article, and for his contest activity. 

Paul now stands at the 148/105 mark 
as he moves toward 200. 

As | sit here going through this 
article, | have this strange sense of 
awe. It was only five years ago that 
we all were excited and nervous about 
the possibilitiy of someone working 
100 countries with QRPp. | did short 
ly thereafter, and operations stopped 
because of work load etc. Just think 
of it though. Here we are talking about 

200 countries with QRPp!!! And it isn't 
a speculative ‘| wonder if anyone will 
ever do it,’ but it is right there around 
the corner. By the time this gets into 
print, two or three fellows will have 
rounded the corner with 200 in the 
bag, and stretching out for the impos- 
sible 300 country mark. | just bet that 
we'll have the first 300 DXCC QRPp 
in another year or two. What's this 
world coming to? Move over KW’s and 
make room for real men! 

Finally, DXCC QRPp Trophy #7’s 
application came in out of the blue 
without warning. WA6SOV had never 
made his existence known to me prior 
to the day on which his application 
and 100 QSL’s showed up in my mail. 
Quite a surprise! His cover letter ex- 
plained that he’d seen W6PQZ’s DXCC 
QRPp Trophy and wanted one for 
himself. He writes: 

“Amateur radio in our family began 
with my only son Lindy receiving his 
Novice ticket at the age of 12 years. 
He proceeded to acquire a First Class 
Commercial at age 19, and took his 
first job in Quincy, CA, with a small 
radio station, followed very shortly 
by coming home to Modesto to build 
a complete radio station, KOSO. Lindy 
was 20 years old at this time. He 
engineered this station until the army 
took him, He is now engineering KVEN 
in Ventura, and on the side, just com- 

pleted a new station at Indio. | owe 
much credit to my son for helping me 
accomplish what | have done. Lindy 
encouraged me to get my Novice li- 
cense in 1961. During my Novice year, 
| used a little Heath AT-1 running 25 
watts input, and as DX’ing has always 
been my top interest, | worked and 

confirmed 16 countries and all states 
except Vermont, but | got that one a 
few days after receiving my General 
ticket. | was disappointed that | did 
not work all states as a Novice. With 
around 12 years of active hamming, 

we came to 1974 when Lindy built me 
a fabulous four element quad which is 
very accurately tuned and works great. 
Lindy again encouraged me to get into 
QRPp. Now, | had always been a DX’er, 
having worked over 240 countries, but 
in 1975, Lindy put together the HW-7 
and in about a year | had 37 countries 
and WAS. Then again Lindy suggested, 
‘Pop, you have got to get an Argonaut 
509.’ This is where life began, and my 
Collins S-line with 30L-1 linear and 
Signal One began to collect dust. It was 
in February of 1976 that my complete 
operating time began to be devoted to | 
QRPp with the Argonaut. | must say 
much credit is due to the Argonaut 
and the four element quad for my 
success, as well as a lot of skill picked 
up through the years of experience. 

(Continued on page 92) 
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OTHER FINCO STINGER AMATEUR BEAMS AVAILABLE: 

AMATUER ELEMENTS BOOM AMATUER NET |MODEL AMATUER ELEMENTS BOOM AMATUER NET 

BAND LENGTH PRICING BAND LENGTH PRICING 

10 Meter i LVE 2 Meter 

6 Meter : A2-10 2 Meter 

6 Meter A A1%-10 1% Meter 

ENGINEERING FEATURES: 
All Stinger Series Amateur Antennas 
incorporate heavy duty fully adjust- 
able gamma matching systems to 
allow for maximum power transfer. 
The design provides for minimum 
V.S.W.R. and a wide bandwidth. A 
built in SO-239 type connector 
assembly is utilized plus the match- 
ing systems are power rated at 

2,000 watts P.E.P. 

Exclusive Stinger square boom construction 
is used on all amateur antennas. The 1%” 
square booms are of .064 wall high tensile 
strength aluminum which is many times 
stronger than its round counterpart. Also, 
special bracket assemblies have been de- 
veloped to allow instant element to boom 
alignment — plus they stay aligned in the 

highest wind and ice loads. All elements 
are of thick wall high tensile strength air- 
craft quality aluminum. 

A 4x 6” x full 1/8” thick heavy 
duty plated steel mast to boom 
mounting assembly is used on all 
Stinger Series of Amateur antennas. 
The bracket assembly locks perma- 
nently on the square boom and taus 
withstands high wind loads and torque 
without twisting or becoming mis- 
aligned. The assembly accepts mast 
diameters of up to 2” O.D. Pro- 
visions for mounting either in a verti- 
cal or horizontal plane is incorporated 

in several models. 

Write for Catalog No. 20-827, Department 36 

Antenna design engineering is a specialty 

at FINCO. Top quality lab standard test 
equipment is used throughout the develop- 

ment and design of all antennas. The FINCO 
antenna test range has been carefully checked 
for erroneous reflection characteristics that 

could cause errors in antenna designs. Shown 
is the sophisticated stub and matching system 
that has been developed for the Stinger A62, 

6 and 2-meter dual band beam. No traps or 
coils to burn out or detune, thus assuring you 

of the highest possible performance on both 

6 and 2-meters. 

PRICES AND SPECIFICATION SUBJECT TO CHANGE WITHOUT NOTICE. 

THE FINNEY COMPANY 
FINCO, the Champion of all Electronic Independent Service! 

34 WEST INTERSTATE STREET, BEDFORD, OHIO 44146 8 216/232-6161 

APAATEUR CB TV ANTENNAS 

‘FINCO’ 
\ 

Accessones _MAtW/CS 

Circle No. 18 on Reader Service Card 
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New Amateur Products 
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Ham Radio Center’s 

Model HK-5A Electronic Keyer 
Ham Radio Center, Inc. announces 

a ‘‘new and improved” keyer. 
The unit features front panel con- 

trols for speed, weight, tone and vol- 
ume. It has external jacks for a paddle 
and external power. 

The keyer’s electronics provide an 
iambic circuit for squeeze keying, self- 
completing dots and dashes, a dot 
memory, built-in tone monitor and 

provision for both grid-block and direct 
keying. 

The HK-5A can also be used as a 
code practice oscillator. 

For more information write to Ham 
Radio Center Inc., 8340-42 Olive Blvd., 

P.O. Box 28271, St. Louis, MO 63132 
or circle no. 80 on the Reader Service 
Card. 

Standard Communication’s 

Horizon 29-10 

Ten Meter Transceiver 

Standard Communications has re- 
designed its 23-channel (Model 29) 
and its 40-channel (Model 29A) for ten 
meter amateur use. 

The Model 29-10 provides 23 chan- 
nels starting with 28.965 MHz. The 
Model 29A-10 has 40 channels, ex- 
tending to 29.405 MHz. No crystals are 
required for either unit. 

The transceivers may be purchased 
for $106.95 (Model 23-10) and $119.95 
(Model 23A-10). 

Standard Communications will fac- 
tory convert the 29 to a 29-10 ($20) 
and the 29A to a 29A-10 ($25). 

For more information, contact them 

at P.O. Box 92151, Los Angeles, CA 
90009 or circle no. 81 on the Reader 
Service Card. 
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CQ looks at some of the latest equipment 

and accessories of interest to amateurs. 

Heath Company’s “Starter” 

Instrument Package 

Heath has announced five new test 
instrument kits which comprise a 
‘starter’ test bench. 

Included in this kit of kits is the 
IT-5283 Signal Tracer, the IM-5284 
Multimeter, the IG-5280 RF Oscillator, 
the IB-5281 R-C-L Bridge and the 
IG-5282 Audio Generator. 

The kits are available from Heath 
for $37.95 each. They can be battery- 
operated (two 9-volt and one ‘‘C”’ cell) 
or you can build the IPA-5280-1 power 
supply kit. The power supply has five 
separate outputs and allows simul- 
taneous operation of all five instru- 
ments. 

Write to Heath Co., Dept. 350-500, 
Benton Harbor, Mich. 49022 or circle 
no. 82 on the Reader Service Caiu. 

© SHIEK ba 

Symtek Inc. SABA Line 

of Preamplifiers 
The SABA (Symtek Automatic Broad- 

band Amplifier) line is a series of pre- 
amplifiers. The basic unit sells for $68. 
Through a progression of built-in ac- 
cessories Symtek reaches the top of 
its line with the SABA/5-3T which is 
the basic preamplifier plus a self-con- 
tained automatic r.f. actuated T/R 
switch and a d.c. power supply for op- 
eration using 110 v.a.c. The top-of-the- 
line model sells for $79. 

It is sold by Symtek Inc., 4805 N. 
Hesperides, Tampa, FL 33614; or circle 
no. 83 on the Reader Service Card for 
more information. 
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DenTron Jr. Monitor 

Antenna Tuner 

DenTron Radio Co. announces an 
antenna tuner which measures 5.5” x 
2.75" x 6” and can handle up to 300 
watts. The ‘‘Junior’’ can tune for bal- 

anced, coax and random wire fed an- 

tennas. 
In addition, it is designed to handle 

virtually any transceiver or receiver- 

transmitter combination. 
The Jr. Monitor sells for $79.50. Write 

DenTron Radio Co., 2100 Enterprise 
Pkwy, Twinsburg OH 44087 or circle 
no. 84 on the Reader Service Card for 

more information. 
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MFJ RF NOISE BRIDGE 
Model MFJ-202 

MFJ RF Noise Bridge 

The Model MFJ-202 RF Noise Bridge 
measures resonant frequency, radia- 
tion resistance, reactance components 
and indicates whether your antenna 
has to be shortened or lengthened for 
minimum s.w.r. 

The, noise bridge can be used to 
tune transmatches, adjust tuned cir- 
cuits, measure inductance, measure 
r.f. impedances of amplifiers, baluns 
and transformers. It can also be used 
to determine electrical length and the 
velocity factor of coax cable. 

The MFJ-202 costs $49.95. For more 
information write MFJ Enterprises, P.O. 
Box 494, Mississippi State, MS 39762 | 
or circle no. 85 on the Reader Service 

Card. 

Berry Research Static Shields 
Berry Research announces national 

distribution of their “FM-CB STATIC- 
SHIELD.” The shields are noise sup- 
pressors which fit between the ignition 
cables and the spark plugs in your car. 

They come packaged in quantities 
of four, six and eight units. 

The suppressors are sold by Berry 
Research and Development, Inc., 
24268 Indoplex Circle, Farmington 
Hills, MI 48018. Write them or circle 
no. 86 on the Reader Service Card for 
more information. 

Radio Frequencia 
Radio Frequencia is a new Spanish 

language amateur radio journal. It is a 
Florida-based magazine whose editor 
is Antonio Acevedo, YN1AAZ/W4. 

The magazine is available nationally 
at a 12-month subscription rate of $10. 
Single copies sell for one dollar. 

Radio Frequencia contains feature 
articles on technical and non-technical 
topics pertaining to amateur radio. It 
also contains a series of columns 
catering to specific interests. 

For more information contact Antonio 
Acevedo, Editor, Casilla postal 343712, 

Coral Gables FL 33134. 

Dynascan Corp.’s B&K-Precision 

Model 3010 Function Generator 
The 3010 generates sine, square, 

TTL square and triangular waveforms. 
Frequency coverage spans 0.1 Hz to 
1 MHz in six ranges, each of which 
provides a linear 100:1 frequency con- 

trol. 
As a sine-wave generator, the 3010 

is rated at less than 1% distortion from 
0.1 Hz to 100 kHz. Squarewave sym- 
metry at 100 kHz is 99%. Triangle- 
wave linearity at 100 kHz is also 99%. 

The function generator is available 
from Dynascan Corp., 6460 W. Cort- 
land Ave., Chicago, IL 60635 for $175. 
Write them or circle no. 87 on the 
Reader Service Card for more details. 

Catalogs, Catalogs, Catalogs... 
The following 1978 catalogs have 

been announced: 

Harrison Radio Corp. 
20 Smith Street 
Dept. M-O 
Farmingdale, L.I., N.Y. 11735 

HAL Communications Corp. 
Box 365 
Urbana, IL 61801 

Continental Spécialties Corp. 
44 Kendall Street 
New Haven CT 06509 

Hamtronics, Inc. 

182 Belmont Rd. 

Rochester NY 14612 

Heath Company 
Benton Harbor, MI 49022 

Gregory Electronics Corp. 
249 Rt. 46 
Saddle Brook, NJ 07662 

| The 

Radio Shack’s 1978 Catalog 

The 1978 Radio Shack catalog 

(#289), the company’s 30th consecu- 
tive issue, is now available from Radio 
Shack stores and dealers, nationwide. 

The 164-page catalog includes 100 
full-color pages describing the com- 

pany’s exclusive line of products. 
The new catalog lists hundreds of 

specialized electronics items, parts, 
accessories, tools, tubes, semiconduc- 
tors, wire and cable, intercoms, micro- 
phones, timers, batteries and a com- 
plete library of Radio Shack’s own 
books on electronics and related sub- 

jects, 
The catalog is available free upon re- 

quest from Radio Shack stores. 

DenTron MLA-1200 

Linear Amplifier 
The DenTron MLA-1200 is a linear 

amplifier capable of 1200 watts p.e.p. 
in s.s.b. service and 1000 watts on c.w. 
The single 8875 needs only 70 watts of 
drive to achieve full input power. 

The MLA-1200 is priced at $399.50. 
AC-1200 power supply costs 

$159.50 and the DC-1200 supply sells 
for $199.50. 

For more information, circle no. 

on the Readers’ Service Card or write 
to DenTron Radio Co., 2100 Enterprise 
Pkwy., Twinsburg OH 44087. 
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The Q of components and circuits in your fransmitter and receiver 

ultimately determines their level of performance. Irv Tepper 

explains the meaning and uses of Q. 

The Quality Factor 

BY IRV TEPPER* 

a is not unusual to hear the term Q used in technical dis- 
cussions. It is also not uncommon to find that the speaker 
lacks a clear understanding of Q. If asked why a high-Q 
circuit makes a circuit hotter, what a high-Q circuit is or 
when it is desirable to have a low-Q circuit, the answer 
may be more embarrassing for him than for you. A proper 
understanding of the basic fundamentals of Q, the figure 
of merit of a component or a circuit, will go a long way 

toward clearing up some of the confusion. 
The Q of a circuit in receivers affects frequency stability, 

bandwidth and gain. In transmitters, the Q of the circuits 

affect stability, harmonic suppression, spurious response 
suppression, the transfer of energy and the tuning and 

loading processes. 
The Q, or figure of merit, of a component or circuit is 

defined as the ratio of the energy storing capacity to the 
energy loss in that component or circuit. There are two 
components capable of storing energy: inductors and 
capacitors. The merit or effectiveness of both are rated 

in Q. 

Q of an Inductor 
The inductor, or coil, stores energy in its magnetic 

field. This is illustrated in fig. 1. The losses in this circuit 

*19 Woodland Rd., Valley Stream, NY 11581 

Fig. 1—An inductor stores energy in its magnetic field. 
The major loss is due to R,, the resistance of the coil 

winding. 
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can be caused by several factors. First, there is the re- 
sistance of the wire used to wind the coil. A certain amount 
of energy is consumed in forcing the current through the 
wire. This energy does not appear in the magnetic field 
and is considered tost. It is also possible to lose some of 
the lines of force through radiation or absorption due to 
conducting surfaces located too close to the inductor. 
The major loss, however, is due to the resistance of the 

wire, 
The Q, or figure of merit of a coil, is defined as 

_ Eneray stored 

~ Energy lost 
Energy may be defined as power multiplied by time, or 
W x T. The power, in watts, may be calculated from 

P= fRork = eae 

The energy stored in the inductance is, therefore, ex- 

pressed as 
Es Xa 

and the energy lost in the resistance of the inductor is ex- 
pressed as 

Ee = FRels 

The energy losses from radiation and the other sources 
are small compared to the losses from the resistance and 
so may be ignored for all practical purposes. Therefore, 

the Q of a coil may be expressed as 

ashes (pit 
roe. VAL 

Rs RLEAKAGE 

Fig. 2—Energy storage in the electrostatic field of a 
capacitor. 
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Since we are considering a series circuit, the current 
through R must equal the current through L. Thus, I.” must 
equal |”. Also, by the same reasoning, the times (T) must 
be the same in both cases. Thus, both |* and both T values 
can be divided out to obtain the familiar formula 

_ Xx 
— R 1 

where Q is expressed as a number without a unit. 

Q of an Capacitor 
Capacitors also have a figure of merit, although it is 

rarely referred to because it is so high compared to the Q 
of a coil. The energy is stored in the electrostatic field that 
exists between the two capacitor plates, as shown in fig. 2. 
In this circuit the losses are caused by the series resistance 
of the leads and plates, R., and the leakage resistance 
across the plates, Rieaxage. The series resistance R, is very 
low and the leakage resistance Riearage, iS very high. (The 
leakage resistance can be low in some inferior types of 
paper and electrolytic capacitors). 

The Q of a capacitor is expressed as 

__ Energy stored 

~ Energy lost 
or algebraically as 

Xe 
Oe Rn 

Again, Q is expressed as a number without a unit. 

NY, 
L1 

L1 

(A) (B) 

Fig. 3—Series L-C circuit applications in communica- 
tions. (a) Shunt type wave trap. (b) Series resonant leg in 

a bandpass filter. 

Some general observations can be made at this point. 
First, the Q of a capacitor is much higher than the Q of an 
inductor. The Q of a circuit combining a coil and a capaci- 
tor can be no higher than the lowest Q, for no matter how 

efficiently the capacitor stores the energy, it will be lost in 
/ the coil. When the two components are combined in a cir- 

cuit, therefore, it will be the Q of the inductor that will 
determine the overall figure of merit, rather than the Q of 

the capacitor. 
In addition, since Q = X,/R and since Q = X-/R, it 

would seem that the figure of merit would be correct for a 
single frequency only because X, and X. vary with fre- 
quency, while R is constant. 

This, however, is not true. It would be true if R were the 
d.c. resistance as would be the case for low frequency 
situations (power line or audio frequencies). In the case of 
r.f., however, the resistance R is not only the d.c. value but 
that caused by skin effect, the tendency for r.f. to travel on 
the outer surface of a wire. The higher the frequency of 
the signal current, the less the current flows in the center 
portion of the conductor. Thus, as the frequency increases, 
the effective cross-sectional area of the conductor de- 
creases and R rises. At the same time, however, Xz is also 
rising with the increase in frequency and if the coil is prop- 
erly designed the ratio X./R will remain relatively constant, 
providing a fixed value of Q over a fairly wide range of 

frequency. 

R Xc XL 
2022 30022 3002 

100v. 

(A) (B) 

Fig. 4—(a) Basic series resonant circuit with impedance 

values at resonance. (b) Voltage distribution in the circuit. 

Q of a Series L-C Circuit 
Series L-C circuits have many applications in electronics 

and most certainly in amateur radio. Some of these appli- 
cations are shown in fig. 3. In fig. 3(a) the series combina- 
tion of L,-C, acts as a resonant trap circuit to keep a sig- 
nal of some undesired frequency from flowing through the 
primary of the coil, Ls. The lower the resistance of coil L,, 

the more effectively it will perform its job. Stated in another 
way, the higher the Q, the better it will perform. 

Fig. 3(b) shows another application for a series L-C 
circuit. This is part of a bandpass filter circuit. In both cir- 
cuits, figs. 3(a) and 3(b), the performance deperids upon 
the fact that the L-C circuit is resonant. A resonant circuit 
exists when X;, is equal to X. at a given frequency. 

The higher the Q of these circuits, the better they will 
be able to prevent the flow of currents due to signals close 
to the resonant frequency. This is discussed further under 

Bandwiath. 
Consider the simple series-resonant R-L-C circuit shown 

in fig. 4. Assume the values of the reactances shown. 
Since the circuit is resonant, the capacitive reactance is 
exactly equal to the inductive reactance (X, = X-) and the 
impedance of the circuit is equal to 

Z= VRE Xen 
= 20? + (300 — 300)’ 

=~ 207 

= ee 20fonms 

The two reactances have cancelled each other and the 
flow of current in the circuit is limited only by R. The cur- 

rent is found by 
pomidel 1 

= 100/20 

== Oainpenes: 

(C) (D) 

Fig. 5—(a) Simple parallel resonant circuit. (b) Current in 
the L and C branches are 180° out of phase. (c) Current in 
L and C branches, 180° out of phase, ‘‘chase’’ each other 

or exchange energy. (d) A constant generator current of 
as little as 2 MA can replace the losses that occur in the 

50 mA circulating current. 
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Lies 
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Fig. 6—(a) Parallel resonant tank circuit with a resistor 
load that lowers the Q. (b) The same circuit feeding a 
high impedance input of a vacuum tube. (c) The same 
circuit feeding the input of a common emitter amplifier is 

badly loaded by a resistance as low as 1K. (d) Deliberate 
loading of a resonant circuit to lower its Q and broaden 

its bandwidth. 

Since this is a series circuit, the 5 amperes flow through 
the inductance and capacitance as well as the resistance. 
The voltage drop across each component can be calcu- 
lated as follows: 

Es= TR =5(20}7 5100 vons 

Ep 1X 0( S001 S00ivolts 

Ee, Xe (300)s=.81 OOO VOS 

Let us examine the voltage distribution in the circuit. 
First it is seen that 100 volts appear across the resistance; 
this is the entire generator output. Then, there are 1500 
volts across each reactance. Great amplification—but is 
it? Not really, since the total voltage across L and C as 
shown is equal to zero. They cancel since they are 180° 

| 

| out of phase. The reactances consume no power. All power 
| is used up across R. 

The total power input is equal to El = 100 x 5 = 500 
watts. The power dissipated by the resistor is equal to 
AiO, xac0- = OOD walls. 

If it were possible to apply the voltage developed across 
either reactance to the input of a vacuum tube, (which pre- 
sents no load), this voltage, higher than the generator volt- 
age, will be amplified in the tube. It can be seen that it 
is a form of voltage amplification, but no power can be 
delivered. 

The Q, or figure of merit, for this circuit can be calcu- 

lated as follows: 

Qa Xp == 300/202 aio, 

The Q can also be calculated from 

OS Fe) Be xentere ss DOO FOO ao? 

The relationship between Q and R should be quite obvi- 
ous now. If, for example, R could be lowered to 10 ohms, 
the following would hold true: 

Or ALR =, 500/102 30 

| = E/Z = 100/10 = 10 amperes 

ESR S10 Sea 000 volts 

Ee IX, = 105300 = -3000.volis 

EeemaelXa — 107x230 ==. 3000WOliS: 

IX. = 10 x 300 = 3000 volts. 
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The lower the value of R, the higher the circuit Q. The 
higher the Q, the greater the circulating current and the 
higher the voltages developed across the reactances. 

Consider the effect of the Q on the behavior of the two 
examples of the series L-C circuit applications shown in 
fig. 3. In fig. 3(a) when X_ cancels X;, the only factor pre- 
venting all of the undesired signal from being shunted 
directly to ground through C,-L, is R;. The lower the value 
of R,, the higher the circut Q and the more effectively the 
interfering signal will be eliminated. 

In fig. 3(b) the series L-C circuit passes the desired sig- 
nal from the input to the output. The lower the value of 
R,, the higher the Q and the greater the signal level reach- 
ing the output. 

Parallel Resonant Circuits 
Parallel resonant circuits are encountered much more 

frequently than series types and are subject to the same 
problems. Consider the parallel resonant circuit shown in 
fig. 5(a). At resonance X, is equal to X, and the following 
relationships are true since C, L and the generator are in 
parallel: 

Xo = Xz (at resonance) 

ln = fa arateeee, 

lo = ori tonne 

Peek 

From our knowledge of basic theory we recall that the 
currents in L and C flow in opposite directions. The induc- 
tive current lags the applied voltage by 90° while the 
capacative current leads the applied voltage by 90°. The 
total difference in direction is 180° as illustrated in fig. 
5(b). 

In effect, the currents ‘‘chase’’ each other as shown in 
fig. 5(c) and circulate back and forth between the storage 
areas of each component. This is known as the flywheel 
effect and the current is Known as the circulating current. 
lf there were no losses in the inductor and the capacitor 
the energy could be stored forever and continue to cir- 
culate. 

| limited by R 

| reduced by Xc | reduced by Xi 

If, 
R = 102 
Q = 100 

BW Q = 100 

96 98 100 102 104 KHz 

Fig. 7—(a) Typical resonance curve plotting current vs. 
frequency. (b) Effect of Qupon |.;,, and bandwidth. 
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The ability of this combination of components to store 
energy like a tank is the reason it is frequently referred to 
as a ‘‘tank circuit.” 

The fact that the coil does not have resistance is obvi- 
ous and losses occur in the circulating current of the tank 
circuit. The generator in fig. 5 has to make up only these 
losses in order to keep the current circulating in the tank 
circuit. This is illustrated in fig. 5(d). Here we see a Cir- 
culating current of 50 mA and a generator current of only 
2 mA is needed to make up the losses and maintain the 
circulating current. 

The Q of the circuit can be determined from the rela- 
tionship between the circulating current and the current 
supplied by the generator. The more efficient the tank cir- 
cuit storage capabilities the less the current required from 
the generator to make up the losses. Therefore, the Q can 
be calculated from the ratio of the tank current to the gen- 
erator current. In fig. 5(d) it would be 

Qin) tee 00 Fe tO. 

If the losses are reduced by lowering the resistance in 
the circuit, the current needed from the generator would be 

lower. If leen is reduced to 1 mA, then 

QO B00 

Parallel Resonance Impedance 
The impedance of a parallel L-C circuit is high at reso- 

nance and decreases when tuned off resonance in either 
direction. The impedance can be calculated by simple 
Ohm’s Law. As shown in fig. 5(d), the applied voltage is 
100, resulting in a line current of 2m A. 

The impedance of the circuit is 
Pa rely ee 100, 0026-00, 000;0hmMs: 

The impedance of the circuit will increase if the Q of 
the circuit is increased. For example, if the Q of the coil in 
fig. 5(d) is increased, |.ic- will rise Dut lhine will drop. If 
liine drops to one mA, Z will calculate to 100k. The rela- 
tionship between Z and Q is Z = QX, where X is the re- 
actance of C or L (equal at resonance). Thus, we see that 
the higher the Q is, the higher the impedance of the paral- 
lel resonant circuit. 

In very high Q circuits great care must be taken to keep 
additional losses low due to the high circulating current. 
Heavy wire should be used for all connections and con- 
necting jacks, if any, should have a large surface area. 

Parallel resonant tank circuits develop output voltages 
-that are fed to a load as illustrated in fig. 6 (a) or (b). When 
power is delivered to a load, that load has a direct effect 
on the Q of the circuit. Examination of fig. 6 will show that 
any power consumed by the load resistance will not be 
returned to the tank circuit and the generator will have to 
deliver more current to maintain I.:,.. The Q of such a cir- 
cuit is calculated in a somewhat different manner than that 
of a series Circuit. 
Let us start with the basic formula. 

Cr Eeercal Eyest = WT etetca/ Wiese: 

Since we are now considering a paraliel circuit rather 
than a series circuit the voltages across each branch are 
the same. In order to be able to cancel out quantities con- 
veniently, we must work in terms of voltages rather than 
currents. Therefore, the expression used is 

Wetec ba Xs., 

Thus, 
(EtXahl 

Q (EVA)T ~ R/Xz. 

Obviously, this formula for the Q of a parallel resonant 
circuit is quite different from the formula for the Q of a 
series circuit. What does this new formula tell us? It tells 
us that when a resistance (or some other form of a load 
that will dissipate energy) is placed in para/le/ with a tank 

(+ To next stage 

Cl (A) 

LIA 

EGen 
rp LOAD 

L1B 

(C) 

Fig. 8—(a) Simplified r.f. amplifier circuit showing meter- 
ing. (b) Simplified equivalent circuit showing induced 
voltage appearing in series with L,. (c) Equivalent circuit 
showing how R, and the load parallel the tank circuit. 

circuit the energy it consumes will lower the Q of the cir- 
cuit. Thus, the lower the value of Rioaa, the lower the Q of 
the circuit. 

If no resistance is placed across the tank circuit the Q 
is still determined by the coil resistance and the formula 

Q = X./ Reon Still holds. 
In practice it sometimes is possible to avoid a resistive 

load being placed in parallel with a tank circuit. For ex- 
ample, the circuit of fig. 6(b) has virtually no load as the 
input of a vacuum tube exhibits only a small input capaci- 
tance. The same tank circuit and generator feeding the 
input of a common emitter transistor amplifier tells quite 
a different story. The input impedance of this circuit could 

be as low as one kilohm and will effectively destroy the Q 
of the tank circuit. If this tuned circuit and amplifier were 
part of the r.f. stages of a receiver the circuit would be so 
broad as to be unable to reject unwanted signals close to 
the resonant frequency. The result in a receiver would be 
crosstalk and poor selectivity. The use of special circuit 
techniques with transistors generally can reduce this effect 
and the use of FET’s with their high input impedance (as 
with tubes) also helps avoid loading and lowering of the 
tuned circuit Q. 

Fig. 9—(a) Basic link coupled out- 
put circuit. (b) Plate current curve 

R, with no coupling. (c) Plate current 
curve with moderate coupling. (d) 
Plate current curve with excessive 

coupling. 
(A) 

if Ip Ip ea 

I 

NO i 

| { 

| i 

| 0 | 

: f : f f 
(B) (Cc) (D) 
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Q vs. Bandwidth 
One of the important relationships in a tuned circuit, 

series or parallel, is that between Q and bandwidth. A 
typical resonance curve for a tuned circuit is shown in fig. 
7(a). It is a plot of the current in the L-C circuit vs. fre- 
quency. At the resonant frequency, f,, the current is at 
maximum since X- cancels X;, and |;, is limited only by the 
resistance of the coil. Above or below the resonant fre- 
quency the current flow reduces due to the opposition of 
X, above f, and X, below f,. 

Half Power Points 
When the frequency applied to the tuned circuit shifts 

away from f, the reactance of the circuit will increase. 
When the frequency shifts so far that the total reactance 
(X, — Xe Or Xe — Xz) is equal to the resistance of the cir- 
cuit, the current is said to have dropped to the ha/f power 

points. Obviously, it is possible to have two half power 
point, |, and |,, one at a frequency below f,, defined as f,, 

and one at a frequency above f,, defined as f,, as illus- 
trated in fig. 7. 

Mathematically, this is shown as: 

Nr Olde —ahhgee Ne 

This means that |, or |, is 70.7% of I¢,. 

L1 

f AS 

J ae 

+d.c = 

(A) 

1 
it (2) 

oy RFC C1 C2 Ra 

vil M1 a 

Bt (B) 

Fig. 10—(a) Basic pi-network output circuit. (b) Pi-net- 
work redrawn for comparison with a conventional paral- 

lel resonant circuit. 

The bandwidth, BW, of a circuit is defined as 

BW = f. — f,. 

Without showing the derivation of the formula, as it is 
beyond the scope of this article, the relationship between 
the bandwidth and the Q of a coil can be given as 

BWrsf./Q: 

The formula is valid for both series and parallel circuits. 
Figure 7(b) shows the effect of R upon the current at 

resonance and bandwidth at the half power points. Curve 
1 is produced by an inductance with a resistance of 10 
ohms. The current flow at resonance, limited by R, is 1 
mA. The inductive reactance of the coil is 1000 ohms (a 

round figure chosen arbitrarily). From Q = X,/R the Q is 
calculated to be 100. From |, or |, = 14,72, BW is calcu- 

lated to be 1 kHz, i.e., 500 Hz on either side of f,. 
If the same coil is rewound with finer wire to produce 

the same inductance, X,, will be the same but the resis- 
tance will be higher. Assuming a new resistance of 20 
ohms, the Q will now be 50. For a Q of 50, at the same 
f,, the BW will be 2 kHz. See curve 2 in fig. 7(b). 

Comparing the two curves, we see that curve 2 has a 
lower circulating current and therefore will produce lower 
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voltage drops across the reactive components. It can also 
be seen that the bandwidth at the half power points for 
curve 2 is twice as wide as for curve 1. As a result, the 
selectivity of circuit 2 will be poorer and its voltage output 

lower. 

It can be concluded that the higher the Q, the lower the 
bandwidth of the tuned circuit and the higher its developed 
voltages across the reactances. 

Practical Implications of Q In Receivers 
In receiver design, Q problems are encountered in the 

circuits that have to be made resonant. These are the r.f., 

i.f. and oscillator circuits. In communications receivers 

there are, in addition, a second conversion oscillator, a 

high frequency i.f., a b.f.o. and, frequently, special filters 
for shaping the i.f. bandpass for c.w. or s.s.b. reception. 

Let us discuss some of these briefly to see how Q af- 
fects each of these tuned circuits. 

A serious problem that affects all superheterodyne re- 
ceivers is image reception. For any given local oscillator 
frequency the mixer will develop an output for two ff. 
frequencies: 

tee = ieee == fir. 

One of the above frequencies is the desired signal; the 
other is the image frequency. 

The image signal is usually eliminated by the use of one 
or more r.f. stages preceding the mixer. If one r.f. stage is 
used, the loading effect of the antenna may lower the Q 
of the antenna coil to the point where it cannot effectively 
reject the image signal. For effective improvement in image 
rejection, the r.f. stage must have a second tuned circuit 
with a high Q or, as is common in many receivers, two 
r.f. stages. 

In addition to image interference the lack of the tuned 
circuits of an r.f. amplifier can lead to cross-modulation 
(‘cross-talk’). This occurs when a strong signal is tuned 
in on the receiver and another strong signal appears on 
the spectrum not too far removed from the desired signal. 
When the wanted carrier is not modulated, the modulation 

of the undesired signal can be heard. When the wanted 
carrier is off the air, the unwanted signal is not heard. 
Cross-talk can be minimized by the use of one effective 
tuned circuit between the antenna and the grid of the first 
stage. (Remember that the antenna can load the one r.f. 
coil and detroy its Q, thus making it ineffective). If two 
strong signals are permitted to reach the grid of the rf. 
amplifier, because of low Q causing a wide bandwidth, it 
will be driven into non-linear operation resulting in the 
cross-modulation which cannot be corrected or compen- 
sated for by the high Q selective i.f. circuits that follow. 

|.F. Amplifiers 
The i.f. amplifier of a receiver controls both the gain and 

selectivity. The signal is amplified at a lower frequency 
and the Q requirement for the i.f. transformers are reduced. 
This can be seen from the equation BW = f,/Q. If for s.s.b. 
reception a 455 kHz i.f. amplifier requires a bandwidth of 
3 kHz, we have that 

BW = f,/Q 
3 kHz = 455 kHz/Q 
Q = 455/3 = 151. 

The lower values of Q can be tolerated because of the 
low intermediate frequency and a given bandwidth is 
easier to obtain. 

When special shaped bandpasses are required, high Q 
crystal lattice filters, ferrite filters or mechanical filters are 
used in addition to the usual i.f. transformers. 
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| Oscillator Circuits 
The output level of an oscillator is determined by the Q 

of the tank circuit. When the oscillator tank is tuned over 
its range, if its Q varies, the output level will vary and pos- 
sibly affect the conversion gain of the mixer stage. The 
oscillator coil Q must be reasonably constant over its 

operating range. 
A high Q tank circuit will also improve oscillator stabil- 

ity as well as the use of high C/L ratio. The higher capaci- 
tance makes the tank circuit less responsive to the oscil- 
lator tube input capacitance. The high Q of the tank circuit 
will reduce the effect of changes in oscillator tube element 
voltages, oscillator loading and the effect of harmonics. 

Low coil resistance (high Q) in the oscillator tends to re- 
duce coil heating, further adding to the stability. 

In double superheterodynes one of the conversion oscil- 
lators is usually crystal controlled. This type of oscillator is 
very stable since the crystal, acting as the tuned circuit 
can exhibit Q figures as high as 50,000 compared to 150 
to 300 for tank circuits. 

The same reasoning given above applies to the beat fre- 
quency oscillator which may be variable or fixed (crystal 
controlled) and should be very stable for dependable s.s.b. 

operation. 

Q In Transmitters | 
The transmitter begins with an oscillator whose stability 

demands are much more severe than those used in re- 
ceivers. If a transmitter has an oscillator that is unstable 
the possibility of drifting out of the band when working 
close to the edge is strong. Drift in a roundtable could also 
be upsetting to the others involved. All that has been said 
for stability under the heading of receivers also applies to 
oscillators in transmitters, but more so. 

After the use of a tuned circuit to establish frequency in 
the transmitter tuned circuits are used for coupling, sup- 
pression of harmonics and spurious response and, most im- 
portant, impedance matching for maximum power transfer. 

Tuning And Q 
Figure 8 shows a simple Class C r.f. amplifier stage with 

grid and plate loads consisting of parallel resonant tank 
circuits. The current meters are used as the indicators for 
resonance. In the grid circuit the input signal is transformer 
coupled to the tuned circuit. In effect, the input winding 

- acts as the generator and the induced voltage appears as 
shown in fig. 8(b). The generator sees L, and C, as a 
series circuit. At resonance X, cancels X, and current flow 

is limited only by R (composed of Ra.c. ANd Rexin ettect). The 
high circulating current produces a voltage drop across 
X,. which is the input to the tube. The higher the Q of the 
circuit the greater the input voltage will be. The input sig- 
nal drives the grid into conduction and grid current flows. 
The greater the input voltage the higher the grid current 
flow. When L,-C, is resonant, the input voltage to V, is 
greatest, resulting in the highest grid current; so, one 
tunes L,-C, for maximum |,. The higher the Q of the tank 
circuit, the higher |, will read on M.. 

Since grid current flows, the grid circuit will act as a 
load across the tank circuit, lowering its Q in operation. 
While the Q of the tank (unloaded) might be as high as 
200, in operation it could be lower than 20 due to the 

loading of the grid circuit. 

Plate Tuning 
When tuning the plate circuit, L.-C, is also set at reso- 

nance as indicated by M,. At resonance, a parallel L-C 
circuit draws very little line current from its generator (V;, 

| in this case) but has a high circulating current. Since M, 

measures l:ine, AS resonance is approached the current will 

drop and, at resonance, will read minimum; therefore the 
higher the Q of the circuit, the lowet the minimum current 

will read. 
The Q of the plate tuned circuit will be lowered by the 

resistance R,, the internal resistance of V, and by the load 
of the next stage. If the next stage is Class A and draws no 
grid current it will present virtually no load at all. 

Harmonic Suppression 
A major function of each tuned circuit in a transmitter 

is to suppress harmonics that are generated by the non- 
linear operation of an amplifier. A high-Q tank circuit will 
do this most effectively and is an absolute necessity in 
Class B and Class C circuits. As you may recall, plate 
current in a Class B amplifier flows for 180° of the signal 
input cycle. In order to produce an undistorted sine wave 
output, the tank circuit must supply the missing energy. 
lf it cannot store the required amount of energy the re- 
sultant waveshape will be nonsinusoidal or, in other words, 
distorted. The high-Q tank circuit can store some of the 
required amount of energy. 

This problem is even more acute in Class C operation 
where plate current flows for Jess than 180° of the input 
cycle and so the tank circuit must deliver more energy 

for a sine wave output. 
Reduced distortion means reduced harmonic content 

and so high-Q tank circuits help reduce harmonic output. 
A high C/L ratio is also helpful in reducing the transfer 

of harmonics. The harmonic currents from the amplifier 
seek a path from the plate to ground. Since the harmonics 
are higher in frequency, the inductive reactance, X:, shown 
by L, increases and affords a poor path. The reactance 
of C, however, is low as it is inversely related to f and the 
harmonic currents are bypassed by C to ground. 

Fig. 11—Circuit of a relative r.f. output meter. 

Loading 
In addition to interstage coupling, tuned circuits are 

used to impedance match. The most important match is 
that from the plate of the final amplifier to the antenna 
feedline. There are two basic methods of accomplishing 
this impedance transformation—link coupling and pi-net- 

work coupling. 
Link coupling, shown in fig. 9(a), has a secondary wind- 

ing whose position, in relation to the primary, is adjust- 
able. When the separation between the two windings is 
greatest, little or no coupling exists and no energy is 
drained from the magnetic field of the primary. The primary 
tank circuit with only the loss caused by the resistance of 
the coil, exhibits a high Q and the plate current, line, IS 
very low at resonance as shown in fig. 9(b). 

Increasing the coupling by bringing the link closer to 
the primary, causes energy from the primary to be induced 
into the link and dissipated by R,, the antenna resistance. 
Energy dissipated by R, is permanently removed from the 

(Continued on page 90) 
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In Focus 
Television on the Amateur bands 
What’s New Department 

Jim Thomas, WB4HCV, has estab- 
lished a new company with headquar- 
ters in Austin, Texas. The name of the 
new company is James Thomas Indus- 
tries. It will be involved in both the 
consulting (gas and oil) and manufac- 
turing fields. 

LL- THIS LETTER IS BEING 
THE HARD pny. USING Cu. 

TA a HOMEBREW PADDLE 1 

THE CAMERA USED TG TAKE 
CTURE IS COMMERCIAL, 
“SEKKOR DTLS@0. WILL you 

SE WHILE I SNITCH 
ENTIONAL MEANS OF 
» USING A CONMER- 
NA TYPEWRITER? Pp. CING IS AUTOMATIC. 
RUSS_ wWeorA” 

its 

Fig. 1—Russ Sievert, W8OZA, provided 
this example of what you can do with 
WB9LVI’s Morse-A-Letter device plus a 

TV typewriter feature. 

Jim reports that one division of the 
company will produce high resolution 
amateur and commercial SSTV gear, 
including a digital scan converter. At 
this writing, it is planned that the com- 
pany will have a display of its products 
at the Dayton Hamvention. 

Computers Anyone? 

In the February issue of CQ, this col- 
umn mentioned Clay Abrams’ (K6AEP) 
proposed program for image process- 
ing via the use of an SWTPC 6800 

*2112 Turk Hill Road, Fairport, NY 11450 

Fig. 2—Richard Thurlow G3WW, as photo- 
graphed during the SSTV show (really!) 

on the BBC. See text for details. 

computer, In addition to that project, 
Clay has been busy with RTTY/com- 
puter work and has now produced a 
program which he describes as a mix- 

ture of RTTY and SSTV. 
Here’s Clay’s outline of the “RITTY 

Program Specifications and Objec- 

tives”’: 
1. The program will run in 4K memory 

on a SWTPC 6800 computer,system. 
2. The program will include a monitor 

program which will allow the selec- 
tion of all options. 

3. The program options will be: 
a. Select 5 character buffers of 256 

characters to be transmitted in any 
order. 

b. Load any of the character buffers. 
An automatic line feed/carriage 
return will be inserted in the buffer 
by an operator selected count. 

Long persistance 

GRilk 

Blanking 

networks 

Low pass filter 

1/3 to 1/6 cps 

saw oscillator 

Vertical 

amplifier 

a monthly feature by 

BILL DEWITT, W2DD 

4 fixed speeds of (60, 67, 75, or 

100 w.p.m.) 
4. The program will include the design 

of an RTTY AFSK modulator and the 
modification of a Flesher Corpor- 
ation’s DM-170 RTTY demodulator. 
Both units will interface to an SWTPC 
6800 computer parallel port. 
If you have questions regarding this 

outline, please address them to Mr. 

Clayton W. Abrams, K6AEP, 1758 Com- 
stock Lane, San Jose, CA, 95124. 

It will be interesting to see how all 
the action undertaken by Clay and other 
“computer types” gets resolved as 
time goes on and amateurs everywhere 
acquire more and more computers. The 
problem of adapting programs designed 
for one make of computer, for some 
other manufacture, will provide fun 
filled evenings all over the globe! 

Full wave det 

Audio 

amplifier 

To 

receiver 

phones jack 20 cps 

saw oscillator 

Horizontal 

amplifier 

Fig. 3—Cop Macdonald’s block diagram of his original SSTV receiving adapter 

| unit as it appeared in his invention report. 

c. Transmit RTTY from a program 
FIFO buffer with an unlimited size. 

d. Transmit an SSTV picture on RTTY. 
The SSTV picture will be entered 
by the SSTV enhancement pro- 
gram which will be published in 
early 1978. 

e. Receive RTTY Baudot code and 
route the RTTY to either the com- 
puter system’s TV screen or an 
SWTPC PR-40 printer. 

f. Select RTTY receive or transmit 
rates continuously variable or at 

66 © CQ e April, 1978 

Morse-A-Letter Rides Again! 
About a year ago, Popular Electron- 

ics carried an article by Dr. George 
Steber, WB9LVI, regarding the visual 

display of received c.w. George’s de- 
sign provides an excellent means of 
learning the code by combining both 
the sight and sound for the student. 
Russ Sievert, W8OZA, has been selling 

p.c. boards and kits for the Morse-A- 
Letter design for some time. A later 
article in Popular Electronics described 
how to add a TV typewriter feature to 
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Maps ITU Publications © *QSL Address Books 

*Confidential Frequency List Clocks *All SWL Books 
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Fig. 4—From the same report, Macdonald’s transmitting adapter unit using a flying 
spot scanner and a 1500 Hz. AM modulated sub-carrier to produce the video signal. 

| the Morse-A-Letter device SO that re- 
| ceived c.w. could be seen a “‘page’’ at 

a time on the screen of a video mon- 
foe 

Russ recently added the TV feature 
to his own Morse-A-Letter unit and 
sent us a picture of the result. See fig. 
i. Pretty neat, eh? If you think that 

' video displayed c.w. could be fun for 
you, write to Russ Sievert, W8OZA, 
1411 Lonsdale Road, Columbus, Ohio, 
43227 for more details. 

Ten Meter SSTV? 

| 15 Meter SSTV? Yes! Yes! 

You skeptics out there on 14230.0000 
kHz. should take a look at some of the 
beautiful pix coming through on 28.680 
and 21.340 these days. AND, if you 
DON'T see any SSTV coming through, 
TRY a CQ. Don't just tune away (back 
to 14230.0000) without making a trans- 
mission! HR2HH is on 28.680 every 
Saturday and Sunday, and there’s 
plenty of European DX on both ten and 
fifteen. 

Pox contal 

regulating 

Ne 908-A Cathode 

sae THE FLYING $ 

Fig. 6—Flying spot scanner built and used 
by Macdonald in his early experiments. A 

very compact job! 

British Slow Scanners 

On BBC Show! 
Bert Uppington, G2BAR, was asked 

by the BBC to demonstrate amateur 

SSTV on a BBC ‘Magazine’ type TV 
program last December. Bert enlisted 

Fig. 5—Here’s the whole works. At the left 
is the control unit plus power supply, the 
monitor proper with its radar Type P-7 
screen is in the center, flying spot scanner 
at the right. Beautifully constructed gear! 

the help of Richard Thurlow, G3WW, 
J.E. Priddy, GM3CIG, and Jim Robin- 
son, GSIAI to assist him in producing 
a “‘‘live’’ demonstration of slow scan TV. 

A letter from G38WW indicates that 
the demonstration was an overwhelm- 
ing success — and with the planning 
that went into it—it’s no small wonder! 
G2BAR installed his Robot 400, Col- 

lins S-line, and a linear amplifier in the 
huge BBC studio. A vertical antenna 
was placed on the roof of the build- 
ing. There was an over-the-air rehear- 
sal about a week ahead of the actual 
program. 

At the appointed hour, the demon- 
stration went off like clockwork with 
G3WW answering G2BAR’s SSTV CQ. 
GM3CIG and G3IAI made video tapes 
of the show. 

As the final touch to this great PR 
job for amateur radio and SSTV, the 
Cambridgeshire Times ran the accom- 
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panying picture of G3WW, taken during 
the program. See fig. 2. 

Congratulations to all concerned for 
giving the public a very good look at 
how amateur slow scan_ television 
works! 

More About Slow Scan’s 
Earliest Days 

Macdonald’s First SSTV System 
In answer to requests from many 

“In Focus” readers, here are more 
details on Cop Macdonald’s early 
work in developing the slow scan 
system we use today. 

‘““A Communications First’ 

Macdonald’s work in 1957 and 1958 
produced the first slow scan TV sys- 
tem designed and built for use with 
voice bandwidth radio communications 

circuits. 

The First System Used An 

AM Subscriber—FM Came Later 
As shown in figs. 3 and 4, Mac- 

donald's very first system ‘used a flying 
spot scanner plus appropriate synch 
and scanning circuits to produce a 
1500 Hz. amplitude modulated signal 
representing the brightness character- 
istics of the televised object. The mod- 
ulated oscillator frequency was later 
changed to 2000 Hz. and other changes 
were incorporated as mentioned later 
in this article. 

Photographs of Macdonald’s original 
equipment are shown in figs. 5 and 6. 
Actual off the air photographs of very 
‘early picture transmissions are shown 
in figs 7 and 8. 

Signal To Noise Ratio A Problem, 
FM To The Rescue 

As Macdonald proceeded with his 
early slow scan experiments, it became 
evident that fading and ‘“‘noise’’ were 
really messing up the pictures. 

To maintain a good synch signal 
level during fading conditions, the 
synch modulation percentage had to 
be about double that for BLACK. Con- 
sequently, the picture information (mod- 
ulation) level over the range from black 
to white was far lower than desireable. 

After a series of on-the-air (and 
closed circuit tests introducing audio 
tone interference on the AM versus 
FM systems) Macdonald demonstrated 
in 1960 that an FM subcarrier offered 
the advantages of a better quality pic- 
ture in the presence of heterodyne in- 
terference, a less snowy picture during 

weak signal conditions, and improved 
immunity to fading. This work was re- 
ported in an excellent two-part article 
in the January and February 1961 
issues of QST. 

The standards in use in today’s 
SSTV system are the direct result of 
the pioneering work described above. 
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How to have 
fun and make _ 

As a ham operator, ——e ee 6 
you've already proved 
you like electronics 
and know something 
about it. Now there’s a 
way to change a money- 
consuming hobby into a 
money-making career. . . full 
time or part time. And you can do 
it in your spare time, at home with- 
out giving up your present job and its income. 

Find out now about CIE-Cleveland Institute of 
Electronics independent home-study courses in elec- 
tronics. With this specialized technical training, 
you can prepare for a challenging, rewarding future in 
electronics. Think of the career opportunities .. . 
computers, aerospace, 2-way radio communications, 
radio/TV broadcasting, medical electronics, to name 
just a few. 
And all you need to do to qualify for one of these excit- 
ing career fields is to build upon the technical aptitude 
you already have. Just put your hands and your head 
to work with a CIE Electronics Career Course. 

You learn by doing 
CIE’s unique study methods do a lot to keep you 
interested. Since electronics starts with ideas .. . CIE’s 
Auto-Programmed® Lessons help you get the 
idea — at your own most comfortable pace. They break 
the subject into bite-sized chunks so you explore 

* each principle, step by step, until you understand it 
thoroughly and completely. Then you start to use it. 
In some CIE courses, you'll perform “hands-on” 
experiments and tests with your own CIE Experimental 
Electronics Laboratory. And, if electronics trouble- 
shooting is your main interest, you can select from 
several courses that involve working with and trouble- 
shooting professional electronics equipment. This 
equipment (including a Zenith color TV, triggered- 
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sweep oscilloscope and a solid- 
state color bar generator) is part 

of the course and yours to keep. 
This combination of “head and 

hands” learning locks in your 
understanding of the crucial principles 

you'll use on the job in your new career. But, don’t kid 
yourself... 
Electronics is not an “easy” science and CIE courses are 
not “snaps.” Subject matter is technical, thorough, 
and challenging. It has to be. We’re training you for 
a career. So the presentation of ideas is logical, 
written in easy-to-understand language . . . you progress 
step by step, at your own pace. 

Why an FCC Radiotelephone 
License is important. 
For some jobs in electronics, you must have your FCC 
License. For others, employers often consider it 
a mark in your favor. It’s a government-certified proof 
of specific knowledge and skills! 
In continuing surveys, nearly 4 out of 5 CIE graduates 
who take the exam get their Licenses. More than 
half of CIE’s courses can prepare you for it... . and the 
broadest range of career opportunities! 

Free Catalog! 
Mail the coupon. If you prefer to write, mention the 
name of this magazine. We’ll send you a copy of CIE’s 
FREE school catalog — plus a complete package 
of independent home-study information! For your 
convenience, we'll try to have a representative 
call to help you with course selection. Mail the coupon 
...or write: CIE, 1776 East 17th Street, Cleveland, 

Ohio 44114. 
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Fig. 7—An actual “off-the-air” photograph 
of a test pattern used by Macdonald. 

We'll have another vignette of Mac- 
donald’s early SSTV work in an up- 

coming issue, 

BSN td 

| a dazzling, fresh 
|approach to hobby 
|electronics, new 
| from the publishers 
| of CQ. 

Modern Electronics covers all 

facets of hobby electronics. But 

its editorial approach will be dras- 

tically different from that of 

other magazines already in the 

field. Those other publications do 

an adequate job for the elec- 

tronics enthusiast who’s already 

firmly entrenched in the hobby. 

But they completely overlook the 

millions of newcomers to hobby 

electronics. 

We'll cover personal computers, 

amateur radio, stereo, CB, experi- 

mental electronics, short wave 

listening, and remote control 

modeling. Modern Electronics will 

be fun reading in all areas. 
} 
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Getting Started In SSTV— 
Some Frequently Asked Questions 

Hardly a week passes that yours 
truly fails to receive two or three letters 
asking about getting started in SSTV. 
The most frequently asked questions 
are: ‘‘What do | need to see slow scan 
pictures?’”’ — “What does a monitor 
cost?’ — and, ‘“‘Where can | get a 

monitor?” 

What You Need 
Assuming that you have a receiver 

that will satisfactorily receive SSB voice 
transmissions, all you need to start en- 

joying the super-fun of SSTV pictures 
is a P-7 monitor. (The term P-7 repre- 
sents the long persistence phosphor 

- -~ February 1978: $1.5 

1Odern | 

Modern Electronics will be the 

“how to” magazine for hobby 

electronics that will appeal to ex- 

pert and novice alike. It'll be the 

most colorful, most exciting, 

most informative electronics maga- 

zine to be found on any newsstand 

Subscribe today at the low intro- 

ductory rate of $9.95. 

‘ 14 VANDERVENTER AVENUE 
Peeevier ss PORT WASHINGTON, NEW YORK 11050 

Subscribe now for $9.95 

My account number is 

Ce ee 

Fig. 8—This “girl’s head’ photograph 
provided Macdonald with another test pat- 
tern. This is an “‘off-the-air’’ picture too. 

used in the monitor cathode ray tube.) 
The audio output of your receiver is 

fed into the monitor and, voila, you see 
the SSTV pictures on the P-7 screen. 
They appear as transitory images com- 
ing down the screen every 8 seconds 
like a radar sweep. 

lf your interest in SSTV warrants it 
(and you can afford it) it’s possible to 
view received SSTV pictures on a reg- 
ular black and white TV set by the use 
of a scan converter. This approach is 
much more expensive. 

Monitor Costs—PC Boards 

And Scope Conversions 
There are several approaches to ac- 

quiring a monitor. You can convert an 
old oscilloscope at a cost of $15 to $50 
depending upon what the scope costs 
etc. If you’re a builder, this can be a 
rewarding and inexpensive project. 

Another approach is to buy an SSTV 
monitor basic PC board from W6MXV or 
WAQMFF and build your monitor around 
that. Depending upon what compon- 
ents you already have on hand, going 
this route will probably cost you from 
$100 to $175. | do NOT advise this 
approach unless you are an exper- 
ienced builder AND have lots of the 
right ICs and other parts on hand, 
period. 

Monitor Costs—Used Monitors 

Good used monitors can sometimes 
be found at a hamfest, in stock at some 
of the larger mail order houses, or via 
used equipment ads. 

Like everything else, their prices 
vary with age and condition. I’ve seen 
some terrific buys at hamfests, but with 
the growth of interest in slow scan, de- 
mand seems to have exceeded the 
supply and prices have firmed up a bit. 
lf you can find a good clean Robot 
Model 70A/B/C or a Venus Scientific 
Model SS-2 for around $150, I'd say 
that’s a good buy. 

If you contact a dealer, be sure to 
specify whether or not you have a 
trade-in because your best price will 
be on a cash, no-trade basis. 

(Continued on page 92) 



Ss 

C e F 8 

Bi e Figs “ the indi sable as a 
HE GN = Ea LES? 250 500 T SI == THE RELIAB 

® — ™ 5 watts 
UNADILLA Sarees emaeall REYCO 10 watts 10A 10C 10D 10E 

a 5 c ne ' 25 watts - 25A 25C 25D 25E 
W2AU” BALUN Toe = W2VS”" ANTENNA COILS SOwatts | 50H SOA  50C 50D —_50E 

ALUM/POLY 100 watts 100H 100A 100C 100D 100€ 
S/S HARDWARE—— » $ 95 an THRULINE 250 watts | 250H 250A 250C 250D 250€ 

Ss $21 2 Soe Tas a 95 ee ioe i s WATTMETER Sigel 
aanemel i , 4 & pair 5000 watts | 5000H 

\ S MODEL PRICE 
BUILTIN: = WEATHERIZED 

43 
$120 

ARRESTER 4 KW- 40 Elements (Table 1) 2-30 MHz 42 

SILVER PLATED FULLY | and Elements (Table 1 ) 25-1 000 MHz 36 

80-239 Later ey = -10 Carrying case for Model 43 & 6 elements 26 

= macnine-anooven Carrying case for 12 elements 16 

= . 
"UNADILLA ORIGINATED! = *FREQUENCY-MATCHED PAIRS! W if i 

Mone Famous AMOS pas Lt eS nbiroe and 6 x 1% [-] ASL ee Lh e ugged Over # Pull Read RF atts Directly. iSpeciniy Eyre » ett SO2ee connectars) 
junica- ameter ulti-Band! Professionals ® Weatherized . 

reg eee, oe rene (cme eremsne || 0-45-2300 MHz, 1-10,000 watts: 15%, Low Insertion VOW GS 1-03 
Nee  Weatherproot = # Frequency-Matched Pars # Complete instructions Unequalled economy and flexibility: Buy only the element(s) covering 
& 6007 Pull No Insulator i AntennaLength Table tad diameter Faniig Dateien your present frequency and power needs, add extra ranges later if your 

Needed H requirements expand. 

ALC circuit to prevent overloading 
160 thru 10 meters 

© 1000 watts DC input on CW, RTTY or 
SSTV Continuous Duty 

® Variable forced air cooling system 
® Self-contained continuous duty power supply 
® Two EIMAC 8875 external anode ceramic/ 

metal triodes operating in grounded grid 
® Covers MARS frequencies without modifications 
© 50 ohm input and output impedance 
© Built-in RF wattmeter 
e 

@ 

@ 

¥ ge TWOMETERS 

Crystal Company 

Motorola HT 220 Crystals 
in Stock! 

Novice Crystals (Specify Band Only) 

117V or 234V AC 50-60 hz 
Third order distortion down at least 30 db 
Frequency range: 

eu ‘ 

Deniron_ MLA-2500 $799.50 
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ELECTRONICS 
ee A subsidiary of Cubic Corporation 

M series is for mounting to surfaces inaccessable from the rear, walls - mobiles - systems interface 

panels - test equipment, etc 
K series is self contained with a relay inside the encoder. When Keys are pressed contact closer occurs 

with a 2 sec. delay, (adjustable). Contacts are rated at 110ma @ 28 Volts switched, 500ma carry. PP-2K 

contains delay exclusion for the forth column. However, by jumpering D-5; 4th column delay is restored. 

SWR-1 guards against power loss! If you're 
not pumping out all the power you're 
paying for, our little SWR-1 combination 
power meter and SWR bridge will tell you 
so. You read forward and reflected power 
simultaneously, up to 1000 watts RF and 
1:1 to infinity VSWR at 3.5 to 150 MHz. 

Got it all tuned up? Keep it that way 
with SWR-1. You can leave it right in your 

antenna circuit. 

Pipo Communications has developed a trouble free reliable instrument to be free of any defects for 

years. Unit is constructed with the best components available, without compromise in quality Unit 

is operable from 4.5 --60 Volts at temperatures from below @ to + 140°F. Output level will drive any 
transmitter or system. Adjustable output level is controlled with an extremely stable multiturn trimpot, 

with access from the front of the encoder (not behind), saving time for level setting, which amounts to 

hours when involved with a system. 
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Scale Length: 2-1/8”. 

1. Drop-resistant, hand-size V-O-M with high-impact thermoplastic Meter: Self-shielded; diode overload protected; spring backed jewels. 

case. Case: Molded, black, high impact thermoplastic with slide latch 

2. 20,000 Ohms per volt DC and 5,000 Ohms per volt AC; diode cover for access to batteries and fuse, 2-3/4"’ w x 1-5/16” d x 4-1/4” 

overload protection with fused Rx1 Ohms range. h. 
3. Single range switch; direct reading AC Amp range to facilitate Batteries: NEDA 15V 220 (1), 1%V 910F (1): Complete with 42” 

clamp-on AC Ammeter usage. leads, alligator clips, batteries and instruction manual. Shpg. Wt. 2 
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a monthly feature by 

IRWIN MATH, WA2NDM 

Maths Notes 
A look at the technical side of things 

WY hie looking through some mis- 

cellaneous notes we have collected 

through the years, we came across 

some “rule-of-thumb” type data that 

we thought would be of interest to our 

“home brewing” readers. Every experi- 

| menter has often needed some help at 
} 

{ 
| 

| various times and it is hoped that this 
data will prove useful. 

WIRE SIZES 
When wiring electronic circuits, the 

question often arises as to what size of 
wire to use for specific portions of the 
circuit being built. Too small a gauge 
will result in undesired voltage drops 
while too large a gauge will often be 
unwieldy and overly costly. To help 
solve this problem, we now present 
several suggestions and table indicat- 
ing useful parameters for most common 
wire sizes used by experimenters. 

POWER CORDS 

All of the following data is based 
upon U.L. and the National Electrical 
Code. Line voltage is assumed to be 
115 v. and the maximum voltage drop 
at rated current is 10 volts. Values are 
for common rubber covered power 

cable. 

SLUG TUNED COILS 

The use of slug-tuned coils is well 
known to the amateur. They are the 
“backbone” of almost everything he 
builds. Unfortunately most experiment- 
ers just simply wind coils according to 

*5 Melville Lane, Great Neck, 11020 } 

instructions in various construction ar- | necessary to achieve the desired re- 

ticles, or completely by cut and try. The | sults. 

information given here should make the 

task of winding such coils a simpler, PRINTED CIRCUIT 
CONSIDERATIONS less haphazard manner. 

Slug tuned forms come in many sizes, 
shapes, etc. To keep matters simple 
however, we will only concern ourselves 

with %4” diameter (actually .260), %”" 
diameter (.375”) and 42” diameter forms 
(.500”), as these are the most popular. 
Inthe charts that follow, as much infor- 
mation as possible is given and the data 
should be used as a starting point for 
your particular needs. Final values will, 
of course, depend on the core used and 
exact coil dimensions. All data assumes 
common ferrite cores (even though 

Everyone designing printed circuits 
is usually aware of the importance of 
part layouts for reducing pickup or the 
use of large ground plane areas to in- 
crease shielding. What is not com- 
monly known however, is what size to 
make the connecting lands, or how far 
apart to space them. The two following 
charts should answer these questions. 

The previous “‘hints’’ should prove 
useful for the various projects that 
come up and we will be glad to pass 
along more such data if our readers 

these vary greatly) and ceramic forms | request it. 

but plastic forms of the proper diameter 73, Irwin, WA2NDM 

should work as well. In cases where odd ‘tied 
wire sizes are specified, do not hesi Bibliography: 

tate to use the next larger or smaller 
even wire size if you cannot obtain the 
correct size. At the least, these charts 
will get you “into the ballpark” and a 
minor modification will be all that is 

CONDUCTOR WIDTHS 

Belden Wire Handbook 

Nation Electrical Code 1974 

Cambion RF Coil Handbook 

2 Oz. copper OO", .019 .046 .078 125 218 

1 oz. copper 1015" 032 .078 Al2 156 iSI2 

na i Me Cin 
CONDUCTOR SPACING 

Conductor Spacing 01 011 013 015 062 uh Was Se 

Volts 5 10 25 50 120 220 440 
i 

SUGGESTED AWG SIZE FOR POWER SUPPLY CORDS 

Cord 

Length** jorless 2 3 4 5 6 

25’ or less 1S182 18 -"18= TSealo 

50 1S Oem Cnmel Cum Omer iG 

75 1S 183 18-F18e 18216 

100 Gish = qty ahs Ash alte} alts 

125 ist. Hah watey ish ass aH 

150 THe) Gis} aes alisha Ney" NS 
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Minimum QO 

at Inductance d.c. Resistance Wire Size AWG and 

Measured at Maximum Approximate Number 
Frequency MC of Turns 

% : k 14 turns 

A A H 15 turns 

: q H 17 turns 

: , i 18 turns 

5 i 21 turns 

: : 25 turns 

[5.600 | 8.000 | 

1—Specifications for 1/4 inch coils (table above, 

illustration left). 

ji | 
iii 

Fig. 2—Specifications for 3/8 inch coils (table below, 

illustration right). 

Inductance L Minimum O 
(uH) Q at Inductance |.d.c. Resistance Wire Size AWG and 

Measured at Maximum d.c. Current SRF Approximate Number 

Frequency MC Ohms Minimum MC of Turns 

24 18 turns 
2 20 turns 

12 25 22 turns 
Cer ed RL 24 turns 

21 Eee ee 28 turns 
eae Re We AT 30 uns 
.30 | Ogee S635 eee | 33 turns 

Ss et 635 ae ae | 

A 

7 805 

Bas We [eae 00.0 
qa | ae AO 55.0 2 38 turns 

31 38 turns 

32,50 
30150 
47.00 

5 
7 5 

128.00 7 
7 
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1.249 

2.213 
max. ae 

.314 
.966 
max. 

S828 thread 

Y 6-32 thread 

Inductance L Minimum Q 

Q at Inductance | d.c. Resistance Wire Size AWG and 

Measured at Maximum SRF Approximate Number 

Frequency H2 : Minimum MC of Turns 

16 turns 

11 turns 

7 turns 

Fig. 3—Specifications for 3/4 inch coils. 
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30-DAY GUARANTEE @ 90-DAY FULL CREDIT TRADE-IN 
@ FREE SHIPPING VIA UPS ONLY Limited quantities. First 

i , come, first served. 

(if weight or size exceeds UPS max., we will ship freight collect) 
’ = SX-146 Receiver 175 ° 

Test E qu ipme nt Ba rgains HT-44 Transmitter 159 Midland 
Wail : eceiver 149 Boonton “Q”’ Meter SX. 122 Receiver Sete $149 ICOM 1C€22S 

Tektronix 5140 S-36 UHF Receiver 125 Mill Cc 22 
Tektronix 545A Hen Regular $299, save $50; buy an ICOM 
5 3/54A Plug-in wide band preamp Hammarlund SiR Tuna og, <a 1C22S for $299 (no trades) and take a 
Hickok 695 Generator HQ-110 A VHF Receiver $189 = ie $50 credit for another purchase 
Bendix BC221 F M HQ-110C Receiver 119 Nati : endix req Meter ‘ ona 
Pol ds fram nal A84T HQ-110AC Receiver 149 ‘ 
Olara pectru alyzers ae ont HQ-145X Receiver 169 NC-270 Receiver $119 

Hewlett Packard 400C HQ-170C Receiver 159 iE 200 Recehat 129 
isi ; HQ-180 Receiver 379 -5 Transceiver 279 Precision E-400 Signal Generator. . . . hale Ravenver 359. NCX-SMKII Transcvr 299 

Electro Impulse Spectrum Analyzer . . SP-600 Receiver 179 NC-303 Receiver 199 
i igi HX-50 Transmitter 169 AC-500 AC Supply 69 Dyna/Sciences Mode! 330 Digital REC sco; seach iver nition 

Multimeter Heathkit NCX-3 Transceiver 169 
Hewlett Packard 4905A Ultra Sonic NC-190 Receiver 149 
Detector $B-300 Receiver $199 NC-105 Receiver 69 KENWOOD 

$B-301 Receiver 229 
Hewlett Packard 120A Scope ROB Receiver 69 Regen cy TS 820 —$919.00 
TS-323/UR Frequency Meter Siok Deca ake pe HR-2B2MEM $169 TS820S — $1098.00 

Hewlett Packard 4910B Open Fault $B.102 Trivevr 379 HR-220 FM 220 MC 185 
Locator DX-60B8 Transmitter 69 AR-22M Amplifier 85 

HW-32 Transmitter a5 R252MFM 225 
HW-100 Transceiver 249 HR-6 Meter FM 189 
$B-100 Transceiver 299 
$B-401 Transmitter 249 S BE 
$B-101 Transceiver 349 : 

, $B-650 Digital Freq. edie Transceiver $249 

Ballantine 300H Display 49 gn ey ir anscenes od 

PACO Scope Mod-S-50 HW-30 Twoer 2 SBZ-LP Linear 179 : Iso Si 
Singer FM-10C phe mete nf KENWOOD TR-2200A 
Simpson 260 V.O.M VHF. Seneca 43 79 Standard Regular $229, save $30; buy a Kenwood 

- rans eG 
P HP.23 AC Supply 7. Pea lead al is 1 TR2200A for $229 (no trades) and take a 

Allied Tee Ttares eter Ook 1a bi 2e AC Sep gay SR SRC ia 395 | $30 credit for another purchase. 
AX-190 Receiver $159 ee eee $B-620 Spectrum Analyz 120 ee "Swan oe 

; -102 X 
A SC-2 Conv Spied Scope a 700-CX Xcvr $459 
meco SC-6 Conv HA.20 6m Linear 125 260 Cygnet 289 

PV-50 $ 9 SC-1 Calibrator $B-634 Console W75 279 Cygnet 329 

CN-50 29 Theabove all assembled $B-604 Spkr 29.50 500 Xcvr 299 
CN-144 39 complete pkg. Only $200 sp g44vEO 129.50  500CX Xevr 389 
Xt B $8-230 Linear — 359 =—-117-XC AC Supply 95 

s Dycomm $B-104 Transceiver 625 14X DC Module 39 
MK II Linear 475 10-02 M Amp! $125 B&W Waters peach oes A iCOM KK V1.6 Meter 550 FT101E —$799.00 

Nuvertor 2+6Conv. = $ 75 47.25 450 MC 120 Capitol Hd os FT101EE — $759.00 6100 SSB Xmitter B95 AGIs 1K Ainip SODCIVEEEEIS IE, Sie ee $299 FM 2X2M Xcvr 169 : 
670 SSB Adaptor 39 BoE ELS 369 FM-1210A 2M 249 FT101EX — $699.00 
Co-Dax Keyer 95 . 

Eico MAIL & PHONE ORDERS WELCOMED. BANK AMERICARD ACCEPTED. 
720 Transmitter $ 49 Central talk a ALL UNITS GUARANTEED 

. 730 Modulator 39 
Electronics ; 

100V Transmitter 325 Elm ac 
MM.-2 Scope 69 = 7 
20-A SSB Adaptor 79 ae a See eTh fistas 

Clegg Genave DIVISION OF & 

yk eat nee evose Electronics 
66’er 6M Xcvr 115 GTX-200 2M FM 149 ' 5 

mecersecur 2 Globe/Galaxy 4033 BROWNSVILLE ROAD _— TREVOSE, PA. 19047 
Ant Pre Am 22 ; x 
Sanders: 69 VHF 6+2 Transm $ 39 Telephone: (215) 357-1400 (215) 757-5300 
HT-146 125 Chief Transmitter 39 

2Vess 259 Galaxy III Xcvr 159 1C-22A 2M FM Xcvr 185 350 Transceiver 269 | 

FM.-27-B Xcvr 325 Galaxy V Xcvr 189 = 1C-30A 432 MCFM 269 350C Xcvr a eee eee 

Galaxy V Mk II 239 600R Receiver 

Coline: Grae, me VOnMSON ar - Vv 

75 A Receiver $395 AC.400 Supply 79 ee es ae 
75S3B Receiver S25 SECM 210 2M EN 95 Ranger | Transmitter 85 Tem po 
7581 Receiver 349 Gonset Ranger || Transmitter 139 Tempoone Xcvr $299 
BOE CVE tes Valiant | Transmitter 129 AC One Supply 79 MIDLAND 13-510 
pee ee 349 Com 11 2M $75 Invader 2000 Xmitt 495 -FMH 2MH.T. 149 
Bh Tne sueely He Com 116M 69 K d CL-220 Tincur 220MC +179 Regular $499, save $100; Buy a Midland 

UpPply om |V 2M 129 31285 Console yaa des Re ate ALN chee ee eg 13-513 for $399 (no trades) and take a 
sg eh agi a etelads 1001 ceo Receiverely made zes Ten Tec $100 credit for another purchase. 

Drake : TS-520 Tranc 429° PM-3 Trnsur $ 49 
H QR -666 259 =Argonaut Xcvr 199 

2A Receiver $149 Hi allic rafters QR-666 Receiver 239 =KR-40 Keyer 79 
2B Receiver 189 S_108 Receiver $ 99 TV 502 Transvertor 179 —-RX-10 Receiver 49 

2AQ SPKR QMULT 29 $X-101 Receiver 159 K . h S-30 Signalizer 29 BEARCAT 210 
R4 Receiver 289 =HT-32 Transmitter 179 fn ig t Triton II 479 

R4-B Receiver 349 HT-32B Transmitter 269 : 
R4-C Receiver 399 5 x-.99 Receiver 79 Nico ae Cane $ sf Yaesu : 
MS-4 Speaker 19 §X-115 Receiver 349 +R -108 Trancur 2M 79 -~FT-401 Xcvr $499 — 
2NT Transmitter 125 HT-37 Transmitter 159 FRDX 400SD Rec 325 Bearcat 210 Scanner $349; now $259 

Transitt 99 : itt 49 FT 2 Auto 2M FM 249 : ree : 
age Go eeer sean oa Lafayette peda ety oe synthesized receiver, scans and 
TR-322 Meter 140 SX-117 Receiver 189 HA-800 Receiver $ 89 FL-2100B Linear 28 searches over 16,000 different frequencies. 
T-4X Transmitter 339 = SR-150 Xcvr 259 HP-350 Receiver 149° «~FV-101 VFO 7 : 7 
TR-722 Meter FM 225 SR-160 Xcvr 159 HE-45 Transceiver 49 10\E Xcvr Demo 695 Covers 32 50, 146-174 & 416-512 MHz. 
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This month by 

BILLY WILLIAMS, N4UF 

News of communications around the world 

The column preparation period for 
the April issue found the DX De- 
partment deluged with a near-record 
number of WAZ applications and cor- 
respondence. Our DX Editor, K4IIF, 
has gone to Japan on an emergency 
business trip. When John screamed 
for help he was rescued by Billy 
Williams, N4UF, an experienced DX 
writer who edits the North Florida 
DX Association News. Billy wrote the 
DX column for this issue and we're 
sure you will enjoy it. John, K4lIF, 
will be back in the May issue, hope- 
fully with the backlog of WAZ applica- 
tions all cleared up and the latest 
news from JA-land. . 

Billy, N4UF, is a veteran of the 
successful North Florida DX Associa- 
tion contestpeditions to VP5-land, and 
was a member of the group operating 
from Haiti during the 1977 CQ World- 

| wide Phone Contest. The following is 

| Billy’s Input. 

FE trective October 12, 1977, it be- 

came legal, once again, to pursue 
amateur radio as a pasttime in the 
Republic of Haiti. Through the efforts 
of the ‘‘old timers’ in that Caribbean 
nation, the Haitian Amateur Radio 
Club was formed with the resumption 
of licensing. An amateur, very active 
in the campaign to relicense amateurs, 
Mario Craan HH2MC, was chosen as 
president of HARC. Other officers in- 
clude Victor Lemoine, HH2V, Secre- 
tary and Claude Lebreton, HH2CL, 
Treasurer. Another very active member 
of the group is Fritz Joasin, HH2Fu. 

At a recent meeting of the North 
Florida DX Association, where he was 
elected to honorary membership, 
Mario detailed plans for licensing in 
Haiti. He spoke of being involved with 
emergency communications via ama- 
teur radio in 1959; of amateur radio 
being ‘‘people’” and not a business. 
As a goal, HARC will assist the military 
in training new personnel in proper 
communications procedures and im- 
proving the very primitive means of | 

*911 Rio St. Johns Drive 

Jacksonville, FL 32211 
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communications on the island. Future 
plans include repeater systems, in the 
hope that they will link remote areas 
of the island together. 

Reciprocal licenses will be made 
available to amateurs visiting from 
other countries, but Haitian citizens 

will have to pass Morse code and 
theory exams before being allowed to 
operate. “‘We want them to know what 
being a radio amateur is all about be- 
fore licensing them,” said Mario. The 
ARRL through its Southeastern Direc- 
tor Larry Price, W4RA, is working with 
HARC to set licensing guidelines and 
these should be released later. 

The first group to take advantage of 
the new licensing system was the 
North Florida DX Association based in 
Jacksonville. Through the work of its 
president Bill Walker, WB4EYX, and 
project chairman Ham Robinson, W4- 
ZR the necessary documents were ob- 
tained in time for the CQ World Wide 
phone contest, a task which was not 
easy as many letters were written and 
phone calls placed to make the neces- 
sary arrangements. Under the watch- 
ful eye of the Haitian government, the 
11 Americans were allowed to conduct 
the first legal large scale contest op- 
eration since 1970. 

Sabro Kawakatsu, JA3DX, is a recent win- 

ner of the CQ Single Band WAZ award. 
Sabro has moved and would like his DX 
friends to know that his new address is 
429-2 Nishikawara-Cho, Iwakura, Sakyo, 

Kyoto, 606 Japan. 

Receiving very courteous treatment 
from Haitian officials, the group made 

‘its way to Cap Haitien by bus and 
scored just short of 10 million points. 
More importantly, amateur radio was 
showcased for government officials to 
observe. NFDXA’s trip was described 
as an ‘experiment’? by government 
authorities. HH2MC bent over back- 
wards to aid the DXpedition in any 
way he could and his help will always 
be remembered as will be his reputa- 
tion as a first-class amateur operator 
and DxXer. 

An NFDXA, c.w. diehard, George 
Werner W4ORT returned to Port-Au- 
Prince for the CQ World Wide CW 
weekend where he operated under 
HH2DX from Mario’s mountaintop 
QTH. Unfortunately George was 
hampered somewhat by Murphy as 
his bags were lost on the flight over 
and he endured one of Haiti’s most 
torrential downpours which left the 
city without power for 12 hours dur- 
ing the middle of the contest. Despite 
the obstacles, HH2DX made over 2,200 
QSOs mostly on 20 and 15 meters. | 
The logs included 28 QSOs on 160 
meters and 137 on 80. Power limits in 
Haiti are 1,000 watts p.e.p. except on 
80 where the limit is 150 watts. 

Haiti should now be very active with. 
HH2MC, HH2V, HH2RS and a host of 
others. Mario’s QSL manager is WA4- 
AKU who gives very prompt service. 
One interesting note: George’s big- 
gest gripe was not with Murphy during 
his HH2DX operation, but with the 
many who worked him twice and even 
three times on the same band. A 
majority of them were amateur extras 
with two-letter calls according to ORT. 

Awards 

A challenging award, especially for 
West coasters, is the Worked All Eu- 
rope (WAE), issued by the Deutscher 
Amateur-Radio-Club (DARC). This nice 
ceritficate is available to amateurs for 
contacts with almost all European 
countries and islands on_ different 
amateur bands. WAE is also available 
to SWLs on a “‘heard”’ basis. The WAE 
| is the most difficult as 55 countries 

from the DARC official list of 66 are 
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needed, along with 175 points. For 
stations outside of Europe, each valid 
country QSLed counts for 1 point on 
40 thru 10 meters and 2 points on 80 
and 160 meters. Only four bands per 
country are eligibile for point score. 

The WAE II requires 50 countries 
and 150 points, with the WAE II! quali- 
fication set at 40 countries and 100 
points. QSLs for all contacts must be 
submitted with the award application. 
WAE is issued for 2-way CW contacts 
and for exclusive telephony contacts. 
Holders of WAE | get a special badge. 
The fee for basic awards is $3 U.S. 
More information is available from the 
DARC DX-Awards; P.O. Box 262; D- 
895 Kaufbergen; Germany (FRG). In- 
cluded is a nice matrix for keeping 
track of your countries and points. 

The DARC list closely follows the 
DXCC list except that Sicily (IT) and 
JW (Bear) are separate countries and 
of course the TA contact must be from 
the European sector of that country. 

The “What Is A Country” Scene 

The American Radio Relay League 
has evidently taken a “hands off” ap- 
oroach with regard to recognizing new 
countries in Africa for DXCC purposes. 
Citing the stakes of WARC as being 
too high to “rock the boat’ in Africa, 
League General Manager, Richard 
Baldwin, has put a hold on further 

DXCC countries additions from Africa 
for now. “‘A favorable decision in 1979 
far transcends any immediate addition 
to the DXCC list,’’ according to Bald- 

win. A personal comment: Let’s hope 

he knows the score, some recent high- 
handed tactics by certain higner-up 
ARRL WARC personnel leave room for 
doubt. 

Two countries most affected by this 
ruling are the so-called ‘‘autonomous”’ 

-regions of Southern Sudan (STO) and 
Bophuthatswana (H5). Other “home- 
land” republics in Africa will no doubt 
open up and eventually they will all 
probably count as new ones. Best 
advice is the old adage, “Work ‘em 
first, ask questions later.”’ 

The ARI of Italy has submitted a 
formal request for new country status 
for the Cheradi Islands. This island 
group is formed by the two islands of 
S. Pietro and S. Paolo, in the Gulf of 
Taranto, in the lonian Sea. Supposedly, 
the islands qualify because they have 
a distinctly separate administration 
from that of the Department of the In- 
terior which administers other Italian 
territories. St. Peter was active from 
July 22-August 2 under the call of 
\J7EX. In fact the lJ7 prefix has been 
permanently assigned to this island 
group. Accompanied by extensive 
documentation, the ARI proposal 
should be considered carefully by 

DXAC. 

Another “Trick of the DX Trade” 

Our h.f. bands provide 2.3 mHz of 
spectrum for us to listen for that rare 
DX station, however a good Dxer will 
concentrate his or her monitoring ac- 
tivities on a small percentage of the 
available bandwidths. Of course, the 
class of license of the operator will 
narrow available choices but by know- 
ing where the DX congregates, one 
can maximize results. As part of a 
continuing update, i watch the DX tip- 
sheets, and my own logs, to note 
where to listen. Some frequencies are 
so popular, they could be termed DX 
calling frequencies. Although patterns 
of band usage change from time to 
time certain trends are evident, and by 
following these guidelines a DX Louie 
may become somewhat less red-eyed. 

The table shows the most vopular 

band segments for working DX with 
best single frequencies iisted also. 

80 Meter CW—3.500-3.520 mHz. 
Common Frequency—3.503 mHz. 

The W1TX 160 Meter Inverted L Antenna. 
Note the loading coil wrapped around the 

tree trunk. (W1B8B photo) 

40 Meter CW—7.000-7.035 mHz. 
Common Frequency—/7.005 mHz. 

20 Meter CW—14.000- 14.050 mHz. 
Common Frequency—14.030 mHz. 

15 Meter CW—21.005-21.050 mHz. 
Common Frequency—21.030 mHz. 

10 Meter CW—28.010-28.060 mHz. 
Common Frequency—28.025 mHz. 

75 Meter Fone—3.815-3.630 mHz. 
Common Frequency—3.630 mHz. 

3.685-3.700 mHz. 
Common Frequency—3.695 mHz. 

3.780-3.815 MHz. 
Common Frequency—3.797 MHz. 

40 Meter Fone—7.075-7.100 mHz. 
Common Frequency—/7.090 mHz. 

7.190-7.200 mHz. 
Common Frequency—/7.195 mHz. 

| 

ee a A ET 

15 Meter beam installation at AH5HR. Un- 

fortunately, the mountain range is between | 
the antenna and ihe JAs. (WB4EYX photo) 

20 Meter Fone—14.190-14.195 mHz. 
Common Frequency—14.194 mHz. 

14.200-14.270 mHz. 
Common Frequency—14.210 mHz. 

15 Meter Fone—21.235-21.245 mHz. 
Common Frequency—21.240 mHz. 

21.265-21.375 mHz. 
Common Frequency—21.280 mHz. 
Common Frequency—?21.355 mHz. 

10 Meter Fone—28.520-28.620 mHz. 
Common Frequency—28.565 mHz. 
From the frequencies listed, the 

amateur extra orivileges are most valu- | 

able on 75 meter ohone. Likewise, a 

general has the best shot on 10 and 
io meter phone. There seems to be a 
very iarge concentration of DX stations 

just above the general class band 
edge on 15 at about 21.355; so if you | 
only have a general and like phone 
DX, this is by far your best bet. 

On CW, the extra 25 kHz. segments 

Bill Beggs, N5RR (Left) and Ron Blake, 
N4KE (Right) install masts atop the Hotel 

Roi Christophe in Cap Haitien, Haiti in 

preparation for HH5HR operation in the 

1977 CQWW phone contest (NFDXA Photo) 
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| Dewey Treanor, KOSVX, represents the Eastern lowa DX Association on the CQ DX 

| Awards Advisory Committee. Dewey has 240+ countries worked and is closing in on 

WAZ. He works for Collins Radio in Cedar Rapids. 

for Amateur Extra Class ticketholders 

are not as valuable on other bands as 

on 80 meters. Although some split 
frequency operation is used by DX- 
oeditions and other forms of rare DX, 
it seems to be on the decline except 

| on 40 and 80 meters. 

And...Let’s Not Forget 160 Meters 
From Stew Perry, W1BB: ‘Sad to 

say that Roy Fosberg, W1TX, joined 
the Silent Keys recently. One of the 
real OOTs of 160 and a pioneer with 
antennas, Roy had valiantly fought a 
losing battle with cancer for several 
years. Never daunted, always full of 
courage and optimism, he operated 
160 from the PJ9JT DXpedition as 
well as from his home almost ’til the 

end.” 
Roy was well known for his 160 

meter DX exploits since before 1950. 
Stu sends along some pictures of 
W1TXs unusual inverted “L” antenna 

ee - 

The CQ WPX Program 

Mixed 
619...JRITNE 623...K5TSQ 
620...K4JYS 624...N4UF 
621...WA9OVU 625... YU2QZ 

622...YU2CBK 

S.S.B. 
1015...12SYG 1016... YU2CR 

C.W. 
1663...WBONMN 1665...15YGB 
1664...JA3ARM 

Endorsements 
Mixed: 400 JRITNE, K4JYS, WAQSOVU, K5TSQ, 500 

N4UF, 659 YU2CBK, 750 HI8LC, 800 W6ANB, 
850 YU2QZ, 1050 YU20B, 1250 WB4KZG. 

SSB: 300 12SYG, YB2CR, 350 I2OMF, 1500 W4UG. 

CW: 300 WBONMN, I5YGB, 350 JA3ARM, 500 N7UT, 
550 KQUQN, WA2AUB, 650 SM6BZE, 800 PAQ- 
SNG, JA1BN, 1059 W3ARK. 

10 Meters: YU1AG. 
20 Meters: ISAFC, JASARM. 
40 Meters: W4BQY. 

160 Meters: WA2GEZ, W8IQ. 
Asia: JA3ARM. 
Europe: JA3ARM. 
No. Am.: WBSNMN, W8IQ. 

Complete rules for WPX can be found in the May, 
1976 issue of CQ Magazine. Application forms may 
be obtained by sending a,business-size, self-ad- 
dressed, stamped envelope to ‘‘CQ WPX Awards”, 
5014 Mindora Dr., Torrance, Calif. 90505, U.S.A. 
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which worked very well on amateur 
radio’s. lowest of the low bands. The 
vertical portion is up the trunk of a 
maple tree. A base load coil is 
mounted on the tree trunks core. The 
wire then goes up the tree and onto a 
vertical pole on top of the tree, then 
horizontal to a pole atop an adjacent 
tree. Radials are mounted around the 
base of the tree and the whole an- 
tenna is fed with 50 ohm coax through 
a series capacitor (500 mmf mica). 

As well as designing the tree an- 
tenna, Roy pioneered the use of in- 
verted “‘L’’ antennas on 160 and their 
popularity is increasing today. A much 
better antenna than most of us realized. 

Most Wanted Countries 

Every DX club has its “most wanted 
countries” list and while the rare ones 
will vary slightly from one region to 
the other, most have been inactive for 
quite some time. A recent poll of 
members of the North Florida DX As- 
sociation produced this “top 20” list: 

(1) Iraq (YI) 
(2) Bouvet (3Y) 
(3) South Sandwich (VP8) 
(4) Saudi Arabia/Iraq 

Neutral Zone (82) 
(5) China (BY) 
(6) Spratley (1S) 
(7) Clipperton (FO8C) 
(8) Burma (XZ) 
(9) Heard Is. (VK@) 
10) Kamaran (VS9K) 
11) Crozet (FB8W) 
12) Okino Torishima (7) 
13) Malpelo (HK) 
14) Abu Ail (ET/A) 
15) Mt. Athos (SY) 
16) Tromelein (FR/T) 
17) Cambodia (XU) 
8) East Malaysia (9M8) 
9) Geyser Reef (1G) 

(20) Bangladesh (S2) 
Recently, Eric SMOAGD was allowed 

to make 18 QSOs from Iraq under the 
supervision of the government. While 
not a significant activity in the number 

of contacts, hopefully it will pave the 

way for future operations on a larger 

scale. 
While on the subject of .wanted 

countries, the club ‘‘want list’’ is a very 
important part of any DX club. The 
simplest way is to list current countries 
alphabetically, by prefix, with the calls 
of members needing it along side. Up- 
dates to the list can then be published 
in the club bulletin or circulated over 
club nets. As a convenience, each 
member's phone number, class of 
license, and hours to call should be 
listed on the front cover. 

Iris and Lloyd 
The Colvins had 75,000 QSLs wait- 

ing for them upon returning from a 
recent Caribbean DXpedition. Report- - 
edly tied up with business matters 
presently, they have been heard on 
the air occasionally from the home 
QTH. The 75K cards are being filed 
in their famous life-time card collec- 
tion which now totals 250,000. Re- 
cently inducted into the CQ DX Hall of 
Fame, the Colvins received several 
awards at a joint meeting of the North- 
ern and Southern California DX Clubs 

at Fresno, 

Other DX Notes 

Bophuthatswana showed, as prom- 
ised with H5FXT (VE3FXT) making the 
most noise. Signals on the West Coast 
reported weak but workable for many 
There were big pileups reported on 10 
meter CW with some activity on 80 
meter SSB. Other stations helping to 
put this one on were H5QMJ (WB9- 
QMv); H5VCM (K9VCM); HSAAW (ZS6- 
AW); H5AMG (ZS4MG) and HSJER 
(7P8BC). 

IN CASE YOU HAVEN’T HEARD. 
Geyser Reef was deleted effective 
March 1st making a total of 45 dele- 
tions on the official DXCC Countries 

List. 
Congratulations to Hugh Cassidy, 

WA6AUD, on publishing the 500th 
consecutive weekly issue of the West 
Coast DX Bulletin (WCDXB). That's 
nearly ten years without missing a 
Saturday mailing, including one day 
when rushing down to work on the 
bulletin, he fell down the stairs and 
broke an ankle. His dedication shows 
in that fine newsletter/tipsheet of the 
latest happenings in DX news. For 
more information, write WCDXB; 77 
Coleman Dr.; San Rafael, Calif. 94901. 

Another operation from Fernando 
De Noronha may come off this month 
with Gerson Rissin, PY7APS heading 
up the effort. Gerson has been there 
several times before and still has logs 
dating back to 1967. 

Prefix collectors have been busy in 
the past six months. The Finnish “OF” 
series was activated during the last 
half of 1977, commemorating the 50th 



s aluminum pole 

anniversary of the liberation of that 
country. From Venezuela the 4M block 
was active during the CQWW and HH5, 
HH2, CE@, YY5, CW@, GU4 were ac- 
tive during the contest periods. In ad- 
dition, FG7s have been using TK7. 
5L2s are still being heard substituting 
for EL2s. 7X4MD has been active from 
Algeria, and JYs from just about every 
call area are on the bands. TK7GAS is 
FG7AS in Guadeloupe and you can 
QSL him through Box 444. 

Thanks to the following publications 
for material used in this column: The 
DXer, DXer Magazine, W4BPD; Geoff 
Watts DX News-Sheet; Long Island DX 

| Bulletin (W2lYX); Long Skip (VE1AL/ 
3); Totem Tabloid (WA7RVA); West 
Coast DX Bulletin (WA6AUD); VERON 
DX News (PA@TO); 160 Meter DX Bul- 
letin (W1BB); NCDXC DxXer (N6GG). 

Jim, P29JS, has tentative plans for 
‘a late May-early June operation from 
the Cocos Islands (VK9Y). With trans- 
portation and a place to stay available 
being the only minor problems to be 
solved. QSLs will be handled by Dick 
Hicks, K4UTE. 

Rare Zones 

Zone 20: Several phone stations on 
regularly from Greece. SV1- 
AE around 14.215 mHz. at 
1400-1500. SV1DH also heard 
slightly lower at the same 
time. A host of YO and LZ 
stations available on 20 c.w. 

Zone 21: |ranian amateurs very active 
lately mostly starting about 
1200Z around 14.210. Among 
themjelP2EY. .EP2rB.oEP2- 
AY; EP2DD, EP2SV, and 

. tee ee oO. ST fa) G28. 

Ns thy: 7, iano p eee aa 0 re cn iN 

» oe ae of WARS r pester tony =) a 2 

te eg ou SE Sy etn 
Ree A ee Ortaca Bot, Ole. 9 

sike ap Y fe 2 a 

Sats ce pbs 

BS Rory ered ae ah og Tm 

Zone 22: 

Zone 23: 

Zone 24: 

Zone 26: 

Zone 27: 

Zone 28: 

Zone 34: 

Surplus alumi 

‘ 

Orin Fa 

Top 55’ high 

Coil adjusted to give SWR 1:1C__ 

1—Sketch of the W1TX 160 Meter Tree Antenna. (W1BB sketch) 

EP2NC. On 15 c.w., HZ7MC 

noted at 1900Z. 

Look for VU stations who are 
now quite active on 20 meter 
fone around 14.210 mHz. Best 

times are 1200-1400. VU2BX 

noted several times around 

1330 on both fone and c.w. 

4S7NB heard on 14.225 at 

1300. 

JTIAN active around 14.225 

mHz, at 0130Z. JT1BF worked 
on c.w. about an hour later 

on 14.027 mHz. 

CR9AJ active in contests and 
on W7PHO’s net at 14.225 

mHz. 2300Z. On 20 CW (14- 
033 mHz.), VS6GK noted 
about 0200Z. 

Thai stations up on 20 s.s.b. 
HS1WR and HS1ALC heard 

around 14.227..mHz.- Try 
around 1700 an 0100. 

K@AX/DU2 heard on 14.218 
mHz. at 0040Z and K®#WIQ/ 
DU2 noted at 14.225 mHz. at 

1425Z. Other Phillipine sta- 
tions include DU1MEL and 

DU1XRE. 

9M2DQ active on 80 s.s.b. at 
3.800 mHz. around 2300. 

VR4DX at 1200Z on 3.807 
mHz. On 20 meter s.s.b., 

QM2DW heard at 2345Z about 

14.225 mHz. 

SU1IM on 21.025 mHz. about 

1200Z. Other Sinai SU op- 
erations still active, including 
K4SQT/SU and WB7TKB/ 
SU, both on 20 meter s.s.b. 

around 1230Z. 

500mmf + fixed mica resistor 

(exposed to WX not housed) 

NOTE: 

* The more the better!!! 

Two back guys 
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seer Oias Se round rods tied together* ,.°) ..." ¢ Bye O < , 
Leow evers ae As. 54 Of) ee Oise # - wes ris ate Vv A A ¥ Sees . aN 

Zone 35:515ZR active on 10 meter 

c.w. at 28.064 mHz. around 
1600Z. VE3HRS/TZ6 heard 
around 2000Z on low end of 
20 meters. EL2EU heard on 

20 c.w. (14.018) at 0045Z. 

QSL Information 

A4XGY—To Bob Marsh, A9XS to WB2QHQ—C. 
K2RU, 87 Sherwood Maier, 1660 Hone Ave., 
Dr., Brockfort, NY Bronx, NY 10461 
14420 AP2AD to KIKNQ—J. 

A7XA to DJSZB—F. Rosiello, Box 95 
Langner, C Kistnerstr Turnpike Station, 

Shrewsbury, Mass. 
01545 

AP2AM—To P.O. Box 
8925, Karachi, 

19, 7800 Freiburg 
Breisgau, WGFR 

ASXCA to W2GHK—P.O. 
Box 7388, Newark, NJ 
07107 Pakistan 

The WAZ Program 

Single Band WAZ 

20 Meter C.W. 
32...WOSF 34... JA8CFR 
33...130BO 

20 Meter Phone 
72...W5EFA 76...WB5NJK 
73...WA7BPS 77...K8GWM 
74...WA2FKF 78...K5DUT 
75...WA1EUO 79... 1SAVZ 

S.S.B. WAZ 
1407...WA2STH 1414...JA1PAH 
1408...N4CQ 1415...JAIMLV 
1409... K5HWO 1416 OE10P 
1410 W6RTN 1417 WA8PWZ 
1411 WA1EUO 1418 WASALB 
1412...WB5NJK 1419... JA7ZP 
1413 12AT 1420...JR1ITNE 

C.W.—Phone WAZ 
4178...WB2LOF 4184. ..JA8DWR 
4179...W3Y1 4185...WOSF 
4180...GM3CAN 4186... K4IQN 
4181...JA3QPC 4187...VE2UN 
4182...JAQ9AGX 4188...EA1FD 
4183...JA7BJO 

Phone WAZ 
533...WBOCGJ 

The complete rules for all WAZ awards are found 
in the May, 1976 issue of CQ. Application blanks 
and reprints of the rules may be obtained by send- 
ing a self-addressed, stamped envelope to the DX 
Editor, P.O. Box 205, Winter Haven, FL 33880. 

April, 1978 ¢@ 
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C5A8K—To MRC, Box 
273, Banjul, The 
Gambia 

CEGAE to WASHUP—M. 
Crider, RFD 2, Box 5A, 
York Haven, Pa, 17370 

CEOZE to NAWW—A. 
Regal, 5301 Jessamine 
Lane, Orlando, Fla. 
32809 

CEOZM to N4aWW—A. 
Regal, 5301 Jessamine 
Lane, Orlando, Fla. 
32809 

CROAJ to W7PHO—W. 
Bennett, 18549 
Normandy Terr. SW, 
Seattle, Wash. 98166 

CTS0IAL to CT1AL—A. 
Francisco, Trav das 
Pedras Alcadas 10, 
Viseu, Portugal 

EJOA to EISBX—J. 
Casey, 138-C Ballina- 
curra Gardens, 
Limerick, Ireland 

EL2BS to KIQXY—E. 
Toal, 5717 Tolman 
Terr., Madison, Wisc. 
53711 

EP2TY to JRSWRG_Y. 
Sugimoto, 1-11-12 
Nagaremachi, 
Hiranoku, Osaka 
547, Japan 

FB8WE to FEBFH—A. 
Duchauchoy, 21 Rue 
de la Republique, 
76420 Bihorel, France 

FHOOM to DJITC—O. 
Blankenhorn, 
Sophienstr 178; 7500 
Karlsruhe, WGFR 

FK8CP—To Box 328, 
Noumea, New 
Caledonia 

FOOPJM to W6GFWX—R. 
Alfaro tl, 1812 
Webster St., San 
Francisco, Cal. 
94115 

FR7BE—To Box 137, 
Tampon, Reunion Is. 

FY7AE to WA4WTG—B. 
Kaplan, 445 NW 202 
Terrace, Miami, Fla. 
33169 

HD1DX—To Quito Radio 
Club, P.O. Box 289, 
Quito, Ecuador 

Iris and Lloyd Colvin, W6QL and W6KG, 

accept a DX award at the joint meeting of 

Northern and Southern California DX 

Clubs at Fresno. (YASME photo) 

80 e« CQ e 

Billy Williams, N4UF, operating 20 meter 

phone from HH5HR. (NFDXA Photo) 

H5FXT to VES3FXT—G. 
Collins, RR 1 Dundas 
LOH 5E1 Ontario, 
Canada 

HLOKL to KSVA—R. 
McGaughey, 3389 
Charleston Way, 
Hollywood, Cal. 90068 

HZi1HZ—To P.O. Box 
1999, Jeddah, Saudi 
Arabia 

JY4MB—To P.O. Box 
1361, Amman, Jordan 

JY5AR—To P.O. Box 
2482, Amman, Jordan 

JY6AS to WA3HUP—M. 
Crider, RFD 2, Box 5A, 

York Haven, Pa. 17370 
JYOVK to WiHSS—R. 

Rudko, 4 Short Rd., 
Holliston, Mass. 01746 

K5CO/5A—To Thomas 
Meadows, 3417 Statler 
Dr., Mesquite, Texas 
75150 

KC4AAA to WEMAB—J. 
Stagnaro, 2305 
Panorama Dr., La 
Crescenta, Cal. 91214 

KC4AAC to K7ODK—F. 
Dorffeld, 4286 W. 
Maplewood Av., 
Bellingham, Wa. 98225 

KG4TS to WBOQWW—J. 
Skinner Jr., 3763 
Hilltop Pl., Springfield, 
Mo. 65804 

N4VV/CE3 via WA3NGS 
—R,. Lamb, RFD 1 
Whippoorwill Ln., 
White Plains, MD 
20695 

OA4BZ via WiDBK— 
T. Gray, 10 Flaxview 
Terr., Lynn., Mass. 
01904 

OH9DX via OH3ZH— 
K. Koskela, Kolarink 
21 E. 40, SF-33560 
Tampere 56 Finland 

PJ7VL via W2BBK—Dr. 
J. Evans Jr., 79 
Glenwood Rad., 
Englewood, NJ 07631 

S$79S viaJohn Browning, 
W6SP, 25 Parsons Ln., 
Los Altos, Cal. 94022 

SU1CR via P.O. Box 840, 
Cairo, Egypt 

The WPX Honor Roll 

The WPX Honor Roll is based on the current confirmed prefixes which are submitted 

by separate application in strict c 
based on the current prefix total, 

Mixed 
W4WV ..... 1675 PA@SNG ...1302 N2AC5 iS. 1053 SM7EVietaw cc. 
K6UGReeaae. 1552 DJ7CXaeent 1297 NOU Weer ace 1035 DEIChRS =. 
FORM ..... 1537 N4MM ..... 1290 W8CNL 1030 W4BYU ..... 
VE3GCO 1436 KOVV tence 1250 W6ISQ 1028 G3DO ys. er 

ON4QX 1429 WB4KZG@_..1250 KOZ DES ees 1027 ISANE-: vier. 

W2NUT 1424 W9FD IGSRoste es 1024 W2SD Pence 

S.S.B. 
W4UG ..... 1471 HPA Carrere 1086 GEIRK iis te: 923 
FOR Migweaer 1443 YU1BCD 1063 KRG 6 eb Ss 916 
IGBAMU 1329 DL9OH . 1033 E2MORmoere 904 
K6UGectes 1320 DKCBil eaters 1031 WB4KZG 900 
LOZ er pe ecarear 1289 ZESNS Foci 1022), WOYDB <2... 884 
[8KDBGs aes 1233 WB4SIJ 1900 WEPOAO tigers 883 
N4MM ..... 1149 KO erat: 1000 WS3YHR ..... 881 
PASSNG 1124 WA6TAX Se DICK eae eae 852 
ISY Recerca 1108 DEUMD aa 948 N2SSt sae 850 
4ZSQ wee, 1102 WB2NYM 941, W4CRW ....840 
WwgDWQ 1089 KOU Rear ralrre 932 OE2EGL ....839 

C.W. 

WSILY Siratecrcan: 1331 YU1BCD 1086 VO1AW .....982  - K7ABN 0... 
W8KPL 1330 W4CRW .1041 K6ZDL 
ON4QX 1245 G2GMi tea 1022 N4MM 
DL1QT 1298 WA2HZR 1006 N2AC 
KGS Geen 1205 W4BQY 1003 K5UR 
W2NCiiienrers 1204 NGUN Pecans 992 YU1AG 
KGX: Perrier 1137 WSARK ..... 990 K2vV 
W2HOP sen 1126 BAGPM canteen a 988 IT9AGA 
WOPDiieresta 1091 W2AIW ..... 972 Wé6ISQ 

TAIMB via DK3GL— 
H. Regel, Hemplatz 2, 
8510 Fuerth Bay, 
WGFR 

TR8RS via P.O. Box 33, 
Libreville 

TT8HV via WBSOOE— 
G. Fogg, Box 626, 
Allen, Texas 75002 

VE3HRS/TZ6 via 2200 
Roche Ct. #1208, 
Mississauga, Ont. 
K1V 8P5 

VKONI via P.O. Box 27, 
Norfolk Island 

VP1AH via WA4DRU— 
A. Harbach, 2318 S. 
Country Club Rd., 
Melbourne, Fla, 32901 

VP1DC via P.O. Box 30, 
Orange Walk Town, 
Belize 

VP2LL via W2MIG— 
T. Berzin, 47 Palisade 
Rd., Elizabeth, NJ 
07208 

VP2M via VE3CO— 
G. Hammond, 240 
Inkerman St., E. #16, 
Listowel N4W 2 M9 

VP2MBB via VE3ECP— 
J. Russell, Box 7, 
Fonthill LOS 1E0, 
Ontario 

VP2MSA via OE3GSA— 
G. Schweidler, 
Wolfsbach 103, 3300 
Amstetten, Austria 

VP5A via KAUTE— 
D. Hicks, 8201 Cassie 
Rd., Jacksonville, 
Fla. 32221 

VP8JC to Box 104, Port 
Stanley, British South 
Atlantic Is. 

VP8PC to Box 113, Port 
Stanley, British South 
Atlantic Is. 

WB2RLK/VE1 to R. 
Billings, RR 1, 
Bridgewater, NS B4V 
2V9 Canada 

WA4RQK/VQS3 to W4FLA 
—S. Leifer, 2011 NW 
86th Terr., Pembroke 
Pines, Fla. 33024 

WASFXJ/6Y5 to T. 
Schmidt, 651 1/2 
University Ave., St. 
Paul, Minn. 55104 

W8U0/6Y5 to J. 
Spaulding, 2624 
Fairlawn Dr., 
Stillwater, Minn, 55082 
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YA4A (’63-’65) to K4UTE 
—D. Hicks, 8201 
Cassie Rd., Jackson- 
ville, Fla. 32221 

YN1Z to P.O. Box 5540 
Managua, Nicaragua 

YS10 to W2KF—K. 
Miller, 309 Cherry Hill 
Blvd., Cherry Hill, NJ 
08034 

ZD7YO to W6BVM— 
D. Rinaldi, 1602 
Seventh Ave., Delano, 
Calif. 93215 

ZD7PV to Box 8, 
St. Helena Island 

ZD8RW to WB8MBT— 
R. Whisman, 2022 
Grand Ave., Middle- 
town, Ohio 45042 

ZF1SV to VE7BXG— 
T. Foss, 1701 
Kingsbury Cresent, 
Victoria V8P 2A8, BC 

ZF2AU to W4MLA— 
J. King, 4174 NW 
79th Ave., #1-D, 
Miami, Fla. 33166 

ZM7AT to WBEDXL— 
W. Ellison, 16639 
Lawnwood, Valinda, 
Cal. 91744 

ZM7MM to W6FWX— 
R. Alfaro |1, 1812 
Webster St., San 
Francisco. Cal. 94115 

ZS9GG to ZS1Z— 
F. Ferucci, Box 341, 
Paarl 7620, CP, 
South Africa 

3D2MD to P.O. Box 55, 
Tantoka, Fiji 

3V8P to WA1UWK— 
A. Marmas, 23-R 
Overlook Dr., E. 
Greenwich, RI 02818 

5T5JD to P.O. Box 477, 
Nouakchott, Mauritania 

5V7WT to F9OGL— 
P. Boquet, 15 Rue 
R.-et-M. Dubois, 
78 Mantes La Jolie, 
France 

5X5NK to DJGEA— 
U. Weber, Uhlandstr 
15, 7401 Oeschingen, 
WGFR 

8P6AH to WA4WTG— 
B. Kaplan, 445 NW 
202 Terrace, Miami, 
Fla. 33169 

8Q7AD to JA1UMN— 
H. Sato, 837-4131 
Seyamachi, Seyaku, 
Yokohama 246 Japan 

onformance with CQ master prefix list. Scores are 
regardless of an operator’s all-time count. 

K8LUG: Sica 782 
K2ZRO mee 782 
YU4EBL 782 
WA2AUB 157 
K8UDUE earn 750 
WAS5LOB .749 

PA Oi 749 

WB6DXU . 708 
IODMBX ...... 702 
CX2CN ..... 702 
W4BQY .... 22 654 
[ALC Koen 653 
YU10DS .648 
N2AG ie eset 640 
CRU Serene 613 

WB4KZG .... 

Al Harbach, WA4DRU, operating 10 meter 
from HH5HR. He also put on VP1AH during 

the CQWW CW test. (NFDXA Photo) 

8R1X to VEIXE— 
W. Tillner, Box 5, 
Brampton, Ont. 
L6V 2K7 

9K2FO to P.O. Box 177, 
Kuwait, Kuwait 

9K2BE to P.O. Box 880, 
Kuwait, Kuwait 

9Y4TR to WASGFS— ~ 
G. Black, Box 141, 
Hattieville, Adk, 72063 

9Y4VE to VE3GCO— 
G. Hammond, 242 
Inkerman St. E. #16, 
Listowel N4W 2M9 

Bill Walker, WB4EYX, as he hauls in log 

pages full of 20 Meter contacts from 

HH5HR. (NFDXA Photo) 

, pierce Ht A 



Awards 
News of certificate and award collecting 

The “Story of The Month” for April 
by courtesy of MARAC Newsletter and 
Jack, W@SJE and as told by Don, is: 

European Trip and Visit With the 

Portuguese County Hunters by: 

Donald and Virginia Alvord, 

WGACK 
“! would like to pass along the 

pleasures and experiences of our first 
trip to Europe to visit our son Bill in 
the U.S. Army Signal Corps at Darm- 
stadt, Germany and thé Portuguese 
County Hunters, their families and 

friends. 
We left Quincy, Illinois via Ozark 

Airlines 1:50 CDT, August 31 and 
arrived Chicago about 3:20 PM CDT. 
Our Sebana Airlines flight was a bit 
late in leaving but finally left about 
11:40 PM and arrived in Frankfort, 
Germany at 8:20 AM CDT (2:20 PM 
Frankfurt time), September 1. Bill met 
us at the airport in his car, So we were 

very fortunate transportation wise. We 
drove 6,322 kilometers (3,945 miles) 
seeing sights in Germany, France, 
Luxemburg, Austria, Switzerland, Italy, 

Monaco, Spain and Portugal. 

Special Honor Roll 

(All Counties) 

#177—John C. Dyer, W5ALB, 12-10-77 

While at the MARS station at the 
Army Base, Darmstadt, | could hear 
the County Hunters, but was unable to 

contact anyone. The base personnel 

tuned up the rig, supposedly on 14.336 
MHz, but | am not sure the transmitter 
was on frequency. 

We arrived at Vilar Foromoso, Por- 
tugal about 10:00 PM September 14 
after about 45 minutes of harassment 
and delay by the Spanish border 
guards. That was the one and only 

place that we had any difficulty on bor- 
der crossings, most just waved us on 
when they saw the USA license plate 
on our son’s car. We were a little 
shook up with our unpleasant experi- 
ence with the Spanish border guards, 
so we called Charlie, CT1BY about 
10:30 PM (their time) and he sent three 
County Hunters and friends to our 

*P.O. Box 73, Rochelle Park, NJ 07662 

rescue. They arrived about midnight, 
as Viseu is about 150 kilometers over 
mountain roads. We followed them 
about 50 kilometers where we met up 

with Miro, CT1UA, Charlie, CT1BY and 
one other fellow. Miro drove Bill's car 
and Bill got in the car with Charlie and 
we drove a short distance and stopped 
at a friends house for a short rest and 
refreshments. We were soon on our 
way again and went a short distance 
to another town where we stopped at 
a TV and Radio Shop where they in- 
stalled a 2 meter rig in Bill’s car. We 
found the airways very active and we 

had a ball all the way to Viseu. 
Virginia and | stayed at the home 

of Miro, CT1UA and Bill stayed at the 
home of Charlie, CTIBY. They were 
most generous in lodging and feeding 
us and showing us around to interest- 

Don and Virginia Alvord, WOACK. 

ing places and introducing us to other 
amateurs and friends in the area. Some 
places/things in Viseu date back to 
the 6th Century. There was a Fall 
Festival of some sort at Viseu, but we 
were all so busy that we had little time 
for that. One evening we showed 
about 300 slides that were of some of 
our travels and home. Charlie did a 
good job as projectionist as | did the 

narrating. 
On September 15, | tried to work 

the County Hunters but conditions 
were poor and that dreadful wood- 
pecker was messing up 20 meters. On 
the evening of September 16, at the 
home of Mat, CT1TZ, | was fortunate 

to work a few mobiles but | had to 
QRT as the Mini-Convention was 
scheduled to get underway at Oliveira 
de Azemeis. 

a monthly feature by 

A. EDWARD HOPPER, W2GT 

Awards Issued 
John Dyer, W5ALB was happy to 

make them All! 
Curt George, W4SSU added USA- 

CA-2000 and 2500 to his collection, 
endorsed All SSB, All Mobiles. 

Karel Tettelaar (ex VE6AAV) took 
time out from mobiling to acquire USA- 
CA-500 through 2000 endorsed All SSB. 
| must not forget to mention that Karel’s 
wife, Margaret, VE7ATI (ex VE6ABP) 
has All Counties #133 dated July 12, 
1975. 

Don Priebe, W2IN (ex W2IAM) ob- 

tained USA-CA-2000. 
Bob Lamberton, WA3QNT also ob- 

tained USA-CA-2000. 
Larry Moore, K6SLP gained USA-CA- 

1500 endorsed All A-3. 
Jim Latimer, WB9OOE sent for USA 

CA-1500 endorsed All A-3. 
Bob Rennie, VESIR received USA- 

CA-1000. 
“Bert” Pinto, CT1QZ was issued 

USA-CA-1000 endorsed All SSB. #4 to 
Portugal. 

USA-CA Honor Roll 
2500 1500 

W4SSU 253 K6SLP 344 VE7ATH 1209 
VE7ATH 345 K5GH 1210 

2000 WBSOOE 346 K7KWI 1211 
W4SSU 292 
VE7ATH 293 1000 
W2IN 294 VESIR 464 
WASQNT 295 VE7ATH 465 

CT1QZ 466 

George Huling, KSGH (ex WNSKHP, 
W5KHP, WZ5ITU) won USA-CA-500. 

Russ Fish, W7KWI had me send him 
USA-CA-500 endorsed All SSB. 

The Portuguese County Hunters pre- 
sented me with a beautiful hand made, 
clear blue glass vase with the map of 
the U.S. on it as well as my name and 
call and also Portugal Mini-Convention 
September 1977, needless to say that 

| was surprised and pleased! 
Those attending the Portuguese Mini- 

Convention (hope | did not overlook 
anyone), were Miro, CT1UA, Charlie, 

CT1BY, Roger, CT1UD (Miro’s brother), 
May, CT1TZ (Miro’s brother), Julio, 
CT1ZW (Miro’s cousin who made the 
vase with the help (I think) of CT1TZ 
who helped with the map and lettering, 
Ad, CT1RM (my first Portugal con- 
tact), Bert, CT1QZ (who helped trans- 
port us around), Vic, CT1GG, Adilia 
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XYL of CT1IBY and friend Elsa Alice 
XYL of CT1TZ and we three Alvords. 
Cesar, CT1UE was on vacation and 
did not get there due to a Change in 
the date of which he had no knowl- 

edge. 
Virginia, Bill and | were the honored 

guests and what a treat, the meal was 
delicious and abundant. We talked of 

having a National County Hunters Con- 

INTERNATIONAL SHORT WAVE LEAGUE 

‘This certifies that ween 

ISWL. su. has shown proofof reception of 45 
countries with » Pacific Ocean. coastline 

ISWL Pacific Ocean Award. 

vention in Portugal, perhaps in the 
next 4 or 5 years, if enough interest is 
shown and arrangements for reason- 
able charter flights and hotel accom- 
modations can be secured. | was 
approached and volunteered to be 
QSL manager for Vic, CT1GG. After 

the delicious meal, social activities 

and picture taking, we went to the 
summer cottage of Justino, CT1RT 

Portuguese Mini-Convention 1977. Charlie, 
CT1BY; Bert, CT1QZ; Ad, CT1RM; Mat, 
CT1TZ; Cesar, CT1UE and Miro, CT1UA. 

(Left to Right.) Courtesy of CT1UA. 
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(Miro’s father) on the coast between a 
large lake and the Atlantic Ocean. 

Some of the Portuguese County 
Hunters expressed a strong desire to 
attend the National County Hunters 
Convention in Missouri this year, but 
that is just about impossible due to 
strong restrictions as to the amount 

of money they may take out of the 
country. 

Other Portuguese amateurs (not 
County Hunters) that we met were: 
Al, CT1TM, Alfonso, CT4LJ, Henry, 

CT410, Pereire, CT4JW, Ade, CT1AL, 
Manuel, CT1NT and Lina (Miro’s XYL). 
Lina must operate 2 meters for 2 years 
before she can upgrade her license 
for 20 and County Hunting. 

On September 17 we left the summer 
cottage and headed for Viseu, having 
breakfast along the way and then din- 
ner (noon meal) at Viseu with Miro and 
Charlie and his family. Charlie helped 
us to the edge of Viseu where we 
gassed up, bid us farewell and we de- 
parted and raced across Portugal, 
Spain, France, Switzerland into Ger- 
many to get back to Darmstadt for Bill 
to get signed in by midnight Septem- 

ber. 19. 
Many thanks to our Portuguese 

County Hunter friends, Bill's friends in 
Darmstadt who were so kind to us, and 
Mr. and Mrs. Karl Konrad and their son 
Wilfriet of Gurten, Austria where we 

spent a couple of days. Of course 
thanks to our son Bill for making our 
trip so enjoyable. We were back home 
safe and happy (a bit tired) Septem- 
ber 22.” 

Awards 
South Jersey Counties Award: The 
Southern Counties Radio Amateur As- 
sociation (SCARA) is issuing a new 
award. This award is available to all li- 
censed radio amateurs who conduct 
two way communication with three 
radio amateur stations in each of the 
Counties of Southeastern New Jersey. 
DX stations outside of continental 
United States need work only two in 
each County. In lieu of contacting dif- 
ferent stations, the same station may be 

contacted on different bands. 

The required Counties are: 
Atlantic Cumberland 
Burlington Gloucester 
Camden Ocean 
Cape May Salem 

All contacts after 1 January 1976 are 
valid. The award is issued in CW, SSB, 

and Mixed modes. 
Either QSL cards or GCR list must 

accompany the application. The Award 
fee is $1.00 or 5 IRCs. Apply to Award 
Manager, Louis A. Dvorsky, N2IT, 2508 
Leeds Avenue, Northfield, N.J. 08225. 
The International Short Wave League 
Awards Program: As promised last 
month, here is data on more of their 

ISWL European Award. 

Awards. Each Award is a separate col- 
ored certificate, available to all, mem- 
bers or not. GCR list of QSLs with $2.00 
U.S. or 10 IRCs for each Award (free to 
ISWL members) to ISWL Awards Mana- 
ger, Clifford A. Tooke, 6 Chelmer Ave- 
nue, Rayleigh, Essex, SS6 7TB, England. 
Commonwealth Award: For verified 
contact with 50 different Countries with- 
in the British Commonwealth of Nations. 
European Award: For verified contact 
with 50 different Countries within the 
Continent of Europe. 

eS 

INTERNATIONAL SHORT WAVE LEAGUE 

' This certifies that | 

ISWL.. 2 
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ISWL Commonwealth Award. 

Pacific Ocean Award: For verified con- 
tact with 45 different Countries which 

have at least a part of their coastline on 
or in the Pacific Ocean, as VE, W, VK, 

ZL, KH6, etGras 

(Continued on page 88) 

Nuno, son of CT1UA; CT4YD, Lina, wife 
of CT1UA; Adilia, wife of CT1BY with 

Patricia, baby daughter of CT1UA; Elsa, 

niece of CT1BY; Virginia, wife of WOACK; 
Bill, son of WOACK, W@ACK and CT1BY. 

Courtesy of CT1UA. 



Propagation 

a monthly feature by 

GEORGE JACOBS, W3ASK 

The science of predicting radio conditions 
FF ewer DX openings are forecast for 
the 70 and 15 meter bands during 
April, but conditions are expected to 
improve on 20 meters during the day 
and 40 meters at night. Seasonably 
favorable conditions for long DX open- 
ings between the northern and southern 
hemispheres, associated with the equi- 
noctial period, should continue through 
the month. An increased number of 
short-skip openings due to sporadic-E 
propagation is expected during April, 
and a major meteor shower is also ex- 
pected to take place. 

Twenty meters should be the opti- 
mum band for DX propagation during 
April. The band should open to most 
parts of the world shortly after sunrise, 
and remain open for DX throughout the 
daylight hours and well into the even- 
ing- Exceptionally strong signals should 
often be noticeable “during the late af- 
ternoon and early evening hours. 

Expect fewer openings on 715 meters 
this month, but some fairly good DX 
still should be possible to many areas 
of the world during the daylight hours. 
Peak conditions are expected during 
the afternoon and early evening hours 
on this band. 

Not many DX openings expected on 
10 meters this month, but some should 
be possible towards Central and South 
America, the Caribbean area, and to 
the South Pacific during the afternoon 
hours, particularly during periods of 
HIGH or ABOVE NORMAL conditions. 

Improved DX propogation conditions 
are expected on 40 meters during April. 
The band should open toward Europe 
and the east an hour or so before sun- 
down; toward the south an hour or so 
after sundown, and towards the west 
and South Pacific after Midnight. Ex- 
pect good DX openings throughout the 
hours of darkness, but signals should 
peak around Midnight from an easterly 
direction and an hour or so before 
sunrise from all other directions. 

Fairly good DX openings to many 
areas of the world should also be pos- 
sible on 80 meters during the hours of 
darkness and at sunrise. There is also 
a chance for a few 760 meter DX open- 
ings during this same time period. 

*11307 Clara St., Silver Spring, MD 20902. 

LAST MINUTE FORECAST 

Day-to-Day Conditions Expected For April, 1978 

Expected Signal Quality 

Propagation Index ........ (4) (3) (2) (1) 

Day ; 

Above Normal: 13 A A B Cc 

High Normal: 10, 12, A B Cc C-D 
14, 18- 

Low Normal: 1-2, 4-5, B C D D-E 
8-9, 11, 15, 17, 
24-25, 27-29 

Below Normal: 3, 6-7, Cc D D-E E 
16;°21;, 23, 26, 30 

Disturbed: 22 Gas RS 1s E 

Where expected signal quality rs: 

A—Excellent opening, exceptionally strong, steady 
signals greater than S9+30 dB. 

B—Good opening, moderately strong signals vary- 
ing between S9 and S9+30 dB, with little fading 
or noise. 

C—Fair opening, signals between moderately strong 
and weak, varying between S3 and S9, with 
some fading and noise. 

D—Poor opening, with weak signals varying be- 
tween S1 and S3, and 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 band opening for any day of the month. 
For example, an opening shown in the charts 
with a prop index of 3 will be fair (C) on April 1st 
& 2nd; fair to poor (C-D) on the 3rd and fair (C) 
again on April 4-5, etc. 

For updated information dial Area Code 516-883- 
6223 for DIAL-A-PROP, subscribe to bi-weekly 
MAIL-A-PROP, P.O. Box 86, Northport, NY 11768 

Seasonably favorable equinoctial 
propagation conditions should con- 
tinue during April for openings between 
the northern and southern hemispheres. 
Be sure to check during the sunrise and 
sunset twilight periods for some excep- 
tionally good openings on 20 meters 
from the USA to such areas in the 
southern hemisphere as Australasia, 
South America, southern Africa, etc. 
These inter-hemispheric openings can 
take place at other times and on other 
bands as well, as shown in the DX 
PROPAGATION CHARTS. 

lonospheric absorption should con- 
tinue to increase in the northern hemi- 
sphere during April, as the sun rises 
higher in the northern sky. This should 
result in somewhat weaker DX signal 
levels during daytime openings, com- 
pared to the winter months. Static levels 
are also expected to increase notice- 
ably during April, as thunderstorms 
become more numerous. This should 

result in higher noise levels, particu- 
larly on 40, 80 and 160 meters. 

V.h.f. lonospheric Openings 
April looks like it should be a good 

month for v.h.f. ionospheric openings. 
Lyrids, a major meteor shower should 

take place between April 22-23, with a 
peak expected during the late after- 

noon of April 22. During the shower's 
peak, at least 15 good-sized meteors 
should enter the earth's atmosphere 
hourly, permitting fairly good meteor- 
scatter type openings on the vA. 
bands. 

Trans-equatorial propagation (TE), 
which produced some new 2 and 6 
meter DX records late last year, should 
reach a seasonal peak during April. TE 
openings are most likely to occur be- 
tween 8 and 11 p.m. local time, on 
long north-south paths which cross the 
geomagnetic equator at approximately 
a right angle. TE openings toward South 
America from the USA favor locations 
in the southern states, but some open- 

ings may also be possible to more 
northerly states. 

A seasonal increase in sporadic-E 
ionization usually begins during April, 

and continues through the spring and 
summer months. This should result in 
an increased number of short-skip 
openings on both 75 and 10 meters 
during April, as well as occasional 
openings on 6 meters. Openings on 710 
and 15 meters will range between ap- 
proximately 400 and 1,300 miles, while 
those on 6 meters will usually be be- 
tween 750 and 1,300 miles. While spor- 

adic-E ionization can occur at just about 
any time, there is a tendency for it to 
peak between 8 a.m. and Noon and 

again between 5 and 9 p.m., local time. 

Unusual ionospheric openings on the 
v.h.f. bands can also occur during April 
from widespread auroral activity. The 

best times to check for such openings 
are during periods of radio storminess 
on the h.f. bands. Check the Last Min- 
ute Forecast at the beginning of this 
column for those days during April that 
are expected to be BELOW NORMAL 
or DISTURBED. 

Sunspot Cycle Activity 

The Swiss Solar Observatory at Zur- 
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spot records, reports a monthly mean 

number of 41 for December, 1977. Dur- 

ing the month, daily sunspot activity 

varied between a low of 15 on Decem- 

ber 2 to a high of 75 on the 10th. This 

results ina 12-month running smoothed 

sunspot number of 26, centered on 

June, 1977. The new sunspot cycle, 

which began during March, 1976, con- 

tinues to increase, but at a noticeably 

slow pace. A smoothed sunspot num- 
ber of approximately 50 is forecast for 

April, 1978. 

ich, the world's official keeper of sun- 

Short-Skip Propogation 

For openings between 50 and 250 
| miles, best band should be 80 meters 
| during the day and 760 meters at night. 
| Between 250 and 750 miles, 40 meters 
| should be best during the day, 80 
| meters for an hour or two after sunrise 
| and again from sunset to Midnight, and 

160 meters from Midnight to sunrise. 
For openings between 750 miles and 
the one-hop, short-skip limit of 2,300 
miles, use 20 meters during the day, 
| 40 meters for an hour or so at sunrise 
| and again from sunset to Midnight, and 
| 80 meters from Midnight to sunrise. 
| Look for 15 meter short-skip openings 
| from about 10 a.m. to sundown, ranging 
| between approximately 1,300 and 2,300 

miles, although at times openings may 
| be as short as 500 miles. There is also 

the possibility for some 70 meter short- 
skip openings during the daylight hours, 
over similar distances. 

The DX PROPAGATION CHARTS in 
this month’s column contain DX propa- 
gation predictions for each amateur 
band between 10 and 160 meters for 
the period April 15 through June 15, 
1978. Beginning this month and con- 
tinuing through the summer and fall, 
the times shown in the CHARTS will 
be local daylight time (EDT, CDT, MDT 

and PDT). 

For more detailed predictions of 
short-skip openings between distances 
of 50 and 2,300 miles, refer to the 

SHORT-SKIP CHARTS, which appeared 

in last month’s column. 

April 15-June 15, 1978 
Time Zone: EDT (24-Hour Time) 

EASTERN USA TO: 

10 15 20 
Meters Meters Meters 

09-14 (1) | 05-06 (1) 

40-80 
Meters 

19-20 (1) 
20-21 (2) 

Western 
& Central 14-18 (2) | 06-10 (2) 
Europe 18-19 (1) | 10-12 (1) | 21-00 (3) 
& North 12-14 (2) | 00-02 (2) 
Africa 14-17 (3) | 02-03 (1) 

17-20 (4) 
20-21 (3) 
21-22 (2) 
22-01 (1) 

20-21 (ye 
21-22 (2)* 
22-00 (3)* 
00-01 (2). 
01-02 (1)* 

Northern Nil 10-13 (1) | 06-09 (2) | 19-20 (1) 
Europe 13-15 (2) | 09-13 (1) | 20-23 (2) 
& Euro- 15-17 (1) | 13-15 @) 23-01 (1) 
pean USSR 15-17 (3) | 20-00 (1)* 

17-19 (2) 
19-23 (1) 
23-01 (2) 
01-06 (1) 
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| 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 areas in the 
USA and adjacent call areas in Canada; the Cen- 
tral USA Chart in the 5, 9 and 0 areas; the West- 
ern 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 (15 
through 80 Meters) for a particular DX region, as 
shown in the left hand column of the Charts, A ** 
indicates the best time to listen for 10 meter 
Openings; * best times for 160 meter openings. 

3. The propagation Index is the number that ap- 
pears in ( ) after the time of each predicted 
opening. The index indicates the number of days 
during the month on which the opening is ex- 
pected to take place as follows: 

(4) Opening should occur on more than 22 days 
(3) Opening should occur between 14 and 22 days 
(2) Opening should occur between 7 and 13 days 
(1) Opening should occur 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. Time shown in the Charts are in the 24-hour 
system, where 00 is midnight; 12 is noon; 01 is 1 
A.M., 13 is 1 P.M., etc. Appropriate daylight time is 
used, not GMT. To convert to GMT, add to the times 
shown in the appropriate chart 7, hours in PDT 
Zone, 6 hours in MDT Zone, 5 hours in CDT Zone, 
and 4 hours in EDT Zone. For example, 14 hours 
in Washington, D.C. is 18 GMT. When it is 20 hours 
in Los Angeles, it is 03 GMT, etc. 

5. The charts are based upon a transmitter 
power of 250 watts c.w., or 1 kw, p.e.p. on side- 
band, 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 wave- 
length above ground on 15 and 10 meters. For each 
10 db gain above these reference levels, the 
propagation index will increase 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. 

Eastern 06-08 (1) | 19-21 (1) 
Mediter- 13-16 (1) | 21-23 (2) 
ranean & 16-19 (2) | 23-00 (1) 
Middle 19-23 (3) | 21-23 (1)* 
East 23-00 (2) 

00-02 (1) 

Western 08-14 (1) | 20-22 (1) 
Africa 14-17 (2) | 22-02 (2) 

17-18 (3) | 02-03 (1) 
18-20 (4) | 00-02 (1)* 
20-22 (3) 
22-01 (2) 
01-06 (1) 

14-18 (1) | 08-13 (1) 
13-14 (2) 
14-15 (3) 
15-17 (4) 
17-19 (3) 
19-20 (2) 
20-21 (1) 

16-18 (1) | 09-11 (1) 
11-14 (2) 
14-17 (3) 
17-18 (2) 
18-19 (1) 

Nil 08-10 (1) 
10-12 (2) 
12-14 (3) 
14-15 (2) 
15-16 (1) 

18-20 (1) 
Nil 

Nil 

Nil 

17-20 (1) 

18-20 (1) 

Eastern 05-06 (1) | 21-01 (1) 
& Central 06-08 (2) | 22-00 (1)* 
Africa 08-09 (1) 

14-16 (1) 
16-18 (2) 
18-21 (3) 
21-23 (2) 
23-01 (1) 

Southern 14-16 (1) | 21-22 (1) 
Africa 16-17 (2) | 22-00 (2) 

17-18 (3) | 00-02 (1) 
18-19 (1) 
23-01 (1) 
07-10 (1) 
14-16 (1) 
19-22 (1) 
07-08 (1) 
08-09 (2) 
09-11 (1) 
19-22 (1) 
07-08 (1) 
08-10 (2) 
10-12 (1) 
22-00 (1) 
00-02 (2) 
02-04 (1) 
04-07 (1) 
07-08 (2) 
08-10 (3) 
10-12 (2) 
12-16 (1) 
16-18 (2) 
18-20 (1) 
20-22 (2) 
22-00 (3) 
00-04 (2) 

22-01 (1)* 

05-07 (1) 
19-21 (1) 

10-12 (1) 
18-20 (1) 

18-21 (1) 04-06 (1) 

South 
Pacific 
& New 
Zealand 

08-09 (1) 
09-11 (2) 
41-16 (1) 
16-18 (2) 
18-19 (3) 
19-20 (2) 
20-22 (1) 

02-03 (1) 
03-04 (2) 
04-06 (3) 
06-07 (1) 
02-03 (1)* 
03-05 (2)* 
05-06 (1)* 

Austral- 47-19 (1) | 07-08 (1) | 03-05 (1) 
asia 19-21 (2) | 08-10 (2) | 05-07 (2) 

21-22 (1) | 10-11 (1) | 07-08 (1) 
415-16 (1) | 04-07 (1)* 
16-18 (2) 
18-21 (1) 
21-23 (2) 
23-01 (3) 
01-03 (2) 
03-04 (1) 

Carib- 10-14 (1) 04-06 (1) | 19-20 (1) 
bean, 14-17 (2) 06-07 (2) | 20-21 (2) 
Central 17-19 (1) 07-08 (3) | 21-04 (3) 
America & 08-10 (4) | 04-06 (2) 
Northern 10-12 (3) | 06-07 (1) 
Countries 12-15 (2) | 21-02 (1)* 
of South 20-22 (1) | 15-17 (3) | 02-05 (2)* 
America 17-22 (4) | 05-06 (1)* 

22-00 (3) 
00-04 (2) 

04-06 (1) 
06-09 (2) 

07-08 (1) 
08-11 (2) 

20-21 (1) 
21-04 (2) 

Peru, 
Bolivia, 
Paraguay, 11-14 (1) | 09-15 (1) | 04-06 (1) 
Brazil, 14-15 (2) | 15-17 (2) | 23-03 (1)* 
Chile, 15-16 (3) | 17-19 (3) | 03-04 (2)* 
Argentina 16-18 (4) | 19-22 (4) | 04-06 (1)* 
& Uruguay 18-19 (2) 

19-21 (1) 
22-01 (3) 
01-04 (2) 

McMurdo 14-15 (1) | 07-08 (1) | 01-05 (1) 
Sound, 15-17 (2) | 08-09 (2) 
Antarc- 17-19 (1) | 09-10 (1) 
tica 17-19 (1) 

19-20 (2) 
20-22 3} 
22-23 (2 
23-01 (1) 

Time Zones: CDT & MDT 
(24-Hour Time) 

CENTRAL USA TO: 

10 15 20 40-80 
Meters Meters Meters Meters 

Western Nil 14-18 (1) | 06-08 (1) | 19-21 (1) 
& Southern 21-23 (2) 
Europe 23-01 (1) 
& North 21-00 (1) 
Africa 

22-00 (2) 
00-02 (1) 

Northern Nil 13-15 (1) | 06-07 (1) | 20-00 (1) 
& Central 07-10 (2) 
Europe & 10-14 (1) 
European 14-17 (2) 
USSR 17-19 (1) 

22-00 (2) 

Eastern Nil 15-17 (1) | 07-09 (1) | 20-00 (1) 
Mediter- 13-16 (1) ; 
ranean & 16-22 (2) 
Middle 22-00 (1) 
East 

Western {13-17 (1) | 12-14 (1) | 05-06 (1) | 20-01 (1) 
Africa 14-15 (2) | J6-08 (2) 

15-17 (3)°| 98-09 (1) 
17-18 (2)-| 12-15 (1) 
18-19 (1) | 15-17 (2) 

17-18 3 
18-20 (4 
20-21 (3) 
21-23 (2) 
23-00 (1) 

Eastern 14-17 (1) | 10-14 (1) | 06-08 (1) | 21-00 (1) 
& Central 14-16 (2) | 13-16 (1) 
Africa 16-18 (1) | 16-17 (2) 

17-19 (3) 
19-20 (2) 
20-21 (1) 

Southern Nil 08-10 (1) | 14-15 (1) | 20-22 (1) 
Africa 10-12 (2) | 15-16 (2) | 22-00 (2) 

12-13 (3) | 16-17 (3) | 00-01 (1) 
13-14 (2) | 17-18 (2) | 23-01 (1)* 
14-15 (1) | 18-19 (1) 

22-23 (1) 
23-01 (2) 
01-02 (1) 

Central Nil 09-11 (1) | 07-10 (1) | 05-07 (1) 
& South 18-21 (1) 19-21 (1) 
Asia fe 

22-23 (1) 

South- Nil 08-10 (1) | 06-07 (1) | 05-07 (1) 
east 19-22 (1) | 07-09 (2) 
Asia 09-11 (1) 

19-22 (1) 

Far Nil 18-21 (1) | 20-00 (1) | 03-05 (1) 
East 05-06 (2) 

06-07 (1) 
‘05-06 (1)* 

South 07-09 (1) | 16-19 (1) | 00-02 (1) 
Pacific 11-14 (1) | 19-21 (2) | 02-04 (2) 
& New 14-17 (2) | 21-23 (3) | 04-05 (3) 
Zealand 17-19 (3) | 23-01 (4) | 05-06 (2) 

19-21 (2) | 01-03 (3) | 06-07 (1) 
21-22 (1) | 03-07 (2) | 02-04 toe 

07-10 (3) | 04-05 (2)* 
10-11 (2) | 05-06 (1)* 
411-12 (1) 

(Continued on page 88) 
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Contest Calendar 
News/views of on-the-air competition 

FF otiowing are a couple of correc- 
| tions and omissions in the 1977 WPX 
SSB Contest results. (Dec. issue) 
WA7YRP listed as an all band single 

operator, should have been listed as a 
28 MHz score. That makes Allan a 
certificate winner. 

Argentina was omitted in the South 
American scores. Not listed was LU1BR 

i -A—1.183,446:— 1373.— 298. This 
places Luis 4th world high in that 
category and a certificate winner. 

The name of the donor of the new 
Club Competition Trophy listed in the 
1978 WPX SSB Contest rules (Jan. 
issue) has been changed to the ‘'Ca- 
nadian DX Association.” 

Incidently our WPX Contest Director, 
Bernie Welch, W8IMZ will be the Con- 
test Moderator at the Dayton Hamven- 
tion (April 28, 29, 30) this year. A full 
and interesting program is being pre- 
pared, so make sure to include it in 
your itinerary if you plan on attending 
the Hamvention. 

We hope to have a few Trophies for 
presentation at the Contest Forum. 
Hope to see you there. 

73 for now, Frank, W1WY 

Florida QSO Party 

Three Periods GMT 

1500 to 2000 Saturday, April 1 
0000 to 0500 Sunday, April 2 

1400 to 2359 Sunday, April 2 

This is the 13th annual QSO Party 
sponsored by the Florida Skip maga- 
zine. 

Phone and c.w. are separate con- 
tests. The same station may be worked 
on each band for QSO and multiplier 
Credit. Floridians may work in-state 
stations but for QSO points only. 

Classes: Florida stations are divided 
into two classes. Class A are portables 
and mobiles on emergency power run- 
ning 200 watts or less, inside Florida 

but outside their home county. Class 
B are all others. 

Exchange: RS(T) and QTH. County 
and class (A or B) for Fla.; state, prov- 
ince or country for others. Out-of-state 
mobiles not within the jurisdiction of 

*14 Sherwood Rd., Stamford, Conn. 06905 

Calendar of Events 

2 Polish “SP” C.W. Contest 
2 Tennessee QSO Party 

-3 ARCI QRP QSO Contest 
2 Florida QSO Party 
2 Wisconsin QSO Party 
9 Swiss “H22” Contest 

DX YL to N.A. YL CW Party 
County Hunters SSB Contest 
Common Market Contest 
Polish “‘SP’’ Phone Contest 
Bermuda Contest 
DX YLto N.A. YL Phone Party 
Dutch “PACC”’ Contest 
Vermont QSO Party 

May 13-14 USSR “CQ-M” Contest 
May 20-21 Michigan QSO Party 

*Covered last month. 

. 11-12 

. 15-16 
. 15-16 

Apr. 15-16 
Apr. 22-23 

. 20-26 
29-30 

any country will indicate their ITU re- 
gions l<250f-3) 

Scoring: For Florida—1 point per 
QSO. Multiply total by sum of states 
(49), provinces (12), DX countries 
(max. of 14) and regions (3) worked. 
Class A stations multiply final score by 
1.5 factor. 

Out-of-state—1 point for each Class 
B Fla. contact. 2 points if it’s a Class A 
mobile or portable. Multiply total by 
number of Fla. counties worked. (max. 
of 67) 

Frequencies: C.W.—3555, 7055, 

14055, 21055, 28028. Phone—3945, 
7278, 14318, 21378, 28578. 

Awards: Certificates, phone and 
c.w., to the top single operator score 
in each state, province, DX country 
and each Fla. county. There are also 
5 plaques to be awarded as follows: 
Top single operator in Fla. and out-of- 
state, both phone and c.w., and to the 
Fla. Club with the highest aggregate 

score. 
There is a disqualificating clause for 

excessive dupes, multipliers and other 
obvious reasons. Stations that are dis- 
qualified will be barred from next year’s 
party. 

Include a summary sheet and the 
usual signed declaration, and your 
name and address in Block Letters. A 
13¢ stamp will get you the Florida Skip 
issue with the results. 

Mailing deadline is May 30th to: 
Florida Skip, Contest Committee, P.O. 
Box 660501, Miami Springs, Fla. 33166 

a monthly feature by 

FRANK ANZALONE, W1WY 

Wisconsin QSO Party 
Starts: 0001 GMT Sunday, April 2 
Ends: 2359 GMT Sunday, April 2 

This years party is again jointly 
sponsored by the Neenah-Menasha 
and the Yellow Thunder Amateur Radio 
Clubs. 

The same station may be worked on 
each band and mode, and each county 
change for mobile/portable operation. 
Wisconsin stations may work other 
Wis. stations for QSO and multiplier 
credit. 

Exchange: RS(T) and QTH. County 
for Wis., ARRL section or country for 
others. 

Scoring: For Wis.—W/K and VE 
QSOs, 1 point. DX QSOs, 3 points. 
Multiply total by ARRL sections and 
Wis. counties worked. (max. of 146) 

Out-of-state—Multiply Wis. contacts 
by number of Wis. counties worked. 
(max. 72) 

(KP4, KH6, KL7 and KZ5 count as 
DX and also as a section multiplier.) 

Frequencies: 1810, 3550, 3735, 
3900, 7050, 7135, 7235, 14050, 14280, 
21050,, 211.35) 621 s0Ume 2050 zubOU. 
Also 50-50.5 and 144-148. 

Awards: Certificates to the top scor- 
ing Fixed, Mobile, Portable, Novice and 

VHF stations in Wis., each ARRL sec- 
tion and each DX country. There is a 
Trophy for the Wis. club entry with the 
highest combined score from its mem- 
bers. 

Indicate each multiplier in a sepa- 
rate column the first time it is worked, 
and include a summary sheet with your 
entry. 

Logs must be received by May 6th 
(May 20th for DX) and go to: Kenneth 
A. Ebneter, K9EN, 822 Wauona Trail, 

Portage, Wis. 53901. Include a large 
S.a.s.e. for copy of results. 

Swiss “H-22” Contest 

Starts: 1500 GMT Saturday, April 8 
Ends: 1700 GMT Sunday, April 9 

The dates of this contest are changed 
each year since it is held two weeks 
after Easter. Some of the rare cantons 
are usually activated so this is an ex- 
cellent opportunity to fill your quota for 
the colorful ‘‘H-22” certificate. 
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Three prominent New England DXers with brand new calls. Charlie N1XX, John W1XxX, . 

and Bob K1XX. It’s conceivable that the three of them would be in the same pile-up 

chasing a new one. Can you imagine the confusion and frustration if the “rare one” 

came back with the query, “the one xray xray station?” go ahead. 

Contacts may be made on all bands, 
10 thru 160 meters, phone or c.w. The 

same station may be worked on each 
band for QSO and multiplier credit but 
only on one mode, either phone or 

C.W. 
Exchange: RS(T) plus a contact 

number starting with 001. Swiss sta- 
tions will also include two letters indi- 
cating their canton. (57(9)001ZH). 

There are 22 cantons: AG, AR, BE, 
BS, FR, GE, GL, GR, LU, NE, NW, SG, 
SH. SO SZ; TGs TIAUR AVVO SVS 226) 
ZH. (Working all 22 of them in one 
week end is quite a challenge.) 

Scoring: Each QSO counts 3 points. 
Sum of cantons worked on each band 

is your multiplier. 
Final Score: Total QSO points mul- 

tiplied by the sum of cantons worked 
on each band. (Possible total of 22 for 

each band.) 
Awards: Certificates to the top scor- 

ers in each country and each W/K and 
VE/VO call areas. 

Indicate a canton in a separate col- 
umn in your log the first time it is 
worked on each band. Check your log 
for duplicate contacts, include a sum- 
mary sheet showing the scoring and 
etc., and your name and address in 
Block Letters. The usual signed decla- 
ration is also requested. 

Mail your log within 30 days to: 
USKA Traffic Manager, HB9AHA, IM 
Moos, 5707 Seengen, Switzerland. 

Applications for the ‘H-22” Award 
go to: Walter Blatter, HB9ALF, Post 

Box 450, CH 6601 Locarno, Switzer- 

land. 

DX YL to N.A. YL Contest 
C.W.: April 11-12 Phone: April 25-26 

Starts: 1800 GMT Tuesday 
Ends: 1800 GMT Wednesday 

This is strictly a YL only affair in 
which DX YLs (inc. KH6 and KL7) will 
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be working YLs on the North American 
continent. (KL7s however are not per- 
mitted to work VE5 thru VE8. KH6 may 

be worked however.) 
All bands may be used but cross- 

band contacts are not permitted. The 
same station may be worked on each 
band for QSO credit. Avoid contacts 
on Net frequencies. Phone and c.w. 
are separate contests and require sep- 

arate logs. 
Exchange: QSO no., 

state, province or country. 
Scoring: One point per QSO. Mul- 

tiply total by number of states and 

countries worked. 
There is a power multiplier of 1.25 

for stations using 150 watts or less in- 
put. (300 p.e.p. if s.s.b.) 

Final Score: Total QSOs x state/ 
countries x power multiplier. 

Awards: To winning DX and No. 
American stations. Trophies for c.w. 
and for phone overall winners. Plaques 
for the highest combined c.w. and 
phone scores. Certificates to 2nd and 

3rd place winners. 
Submit separate logs for c.w. and 

phone and a signed declaration that 

rules and regulations have been ob- 

served. 
Logs must be received within a 

month from the end of the contest. 

This year they go to: Phyllis Shanks, 

W2GLB, 3 Honey Lane, Miller Place, 

N.Y. 11764. 

County Hunters SSB Contest 

Three Periods (GMT) 
0001 to 0800 Saturday, April 15 

1200 Sat. Apr. 15 to 0800 Sun. Apr. 16 
1200 to 2400 Sunday, April 16 

This is the 7th annual contest spon- 
sored by the Mobile Amateur Radio 
Awards Club to increase activity for 
the County Awards program. 

Emphasis is on mobile operation. 

RS(T) and 

Fixed stations may work other fixed 
stations but once only, regardless of 
band. Mobiles may be worked for each 
county or band change. Mobiles con- 
tacted on a county line counts as one 
contact but two multipliers. 

Exchange: Signal report, county and 
state, country for DX stations. 

Points: Contacts with a fixed/ por- 

table W/K or VE, 1 point. If it’s a DX 
station, 5 points. (KH6 & KL7 are DX) 
Contacts with a mobile, 10 points. (The 
portable designation has been dropped 
and portables will be considered as 
fixed stations.) = al 

Multiplier: Total U.S. counties plus | — 
VE stations worked. Counties are. 
counted once only, but VE stations 

each time worked. 
Final Score: Total QSO points times | | 

(counties plus VE stations) worked. & 
Frequencies: 3920-3940, 7220-7240, 

14275-14295, ~.21375-21395,. 28575- ie 

28595. Again this year there will be a} | 

“Mobile Window’ as follows: 3925-.) — 

3935, 7225-7235, 14280-14290. This 
space has been set aside for working 
mobiles only. 

Awards: Certificates to the Top 10 
fixed and mobile stations in the U.S. 
and Canada, and the top score in each 
DX country. Four plaques, overall win- 
ning U.S. or Canadian, DX station, and 

1st and 2nd mobiles. Only single op- 

erator stations are eligible. 
It is suggested you write to WOQWS 

for detailed rules, log and summary 

sheets. Include a large S.a.S.e. 
All entries must be received by June 

1st and go to: John Ferguson, WOQWS, 
3820 Stonewall Ct., Independence, 
Missouri 64055 

Common Market DX Contest 

C.W.—0600 to 2400 GMT Sat., Apr. 15 
Phone—0600 to 2400 GMT Sun., 

Apr. 16 

The purpose of this contest is to 
increase activity between radio ama- 
‘teurs in the Common Market of Eu- 
rope and the rest of the world. 

There are 9 countries in the Com- 
mon Market. Belgium, W. Germany, 
Italy, Denmark, Great Britain, Luxem-_ 
bourg, Ireland, Netherlands and France. 

Classes: Single operator—All band, 
low band, (80 & 40) high band, (20, 
15, 10) and multi-operator, single xmtr. 
all band only. : 

Exchange: RS(T) 
starting with 001. 

Points: For Common Market Sta- 
tions—QSO with other CM stations, 1 
point. With non CM inside Europe, 2 
points. With all other countries, 5 
points. (Own country may be worked 
but for multiplier only) 

For non CM stations—QSO with CM 
stations, 5 points. With other Euro- 
peans, 2 points. (QSO with ON4UB is 
worth 25 points.) 

plus QSO_ no. 



scoring single operator on each mode, 

Multiplier: For CM—Each DXCC 
country worked on each band. For 

none CM—Each call area in the nine 
CM countries (max. of 69 per band) 
QSO with ON4UB counts as an addi- 
tional multiplier. 

Final Score: Total QSO points times 
the total multiplier from each band. 

Awards: Certificates to the highest 
scorers in each class, in each country, 
on each mode. Trophies to the Top 

STEP UP TO TELREX 
WITHA 

TELREX “BALUN” FED—“INVERTED-VEE” KIT 

THE IDEAL HI-PERFORMANCE 

INEXPENSIVE AND PRACTICAL TO INSTALL LOW-FREQUENCY 

MONO OR MULTIPLE BAND, 52 OHM ANTENNA SYSTEM 

in the CM and outside the CM. 
There is also a s.w.l. class. Score 5 

points for each complete QSO re- 
ported. Certificates for both c.w. and 
phone. 

Use separate logs for phone and 
c.w., and for each band. Include a sum- 
mary sheet and the usual signed dec- 
laration that all rules and regulations 
have been observed. Disqualification 
regulations for excessive dupes and 
etc. will be enforced. 

Mailing deadline is May 31st to: 
Michel Le Bon, ON4GO, Chee. de 
Wavre 1349, 1160 Brussels, Belgium. 

Bermuda Contest 

Starts: 0001 GMT Saturday, April 22 
Ends: 2400 GMT Sunday, April 23 

Rules are same as last year with 
one exception. No 40 meter s.s.b. con- 
tacts are permitted between stations 
in Region 1 and Region 2. 

The operating pertod for scoring is 

Telrex “Monarch” (Trapped) !.V. Kit 

Duo-Band / 4 KWP I.V. Kit $62.50 

Post Paid Continental U.S. 

Optimum, full-size doublet performance, independent of ground conditions! 

“Balanced-Pattern’’, low radiation angle, high signal to noise, and signal 

to interferance ratio! 

Minimal support costs, (existing tower, house, tree). 

A technician can resonate a Telrex ‘‘Inverted-Vee”’ to frequency within the hour! 

Minimal S/W/R is possible if installed and resonated to frequency as directed! 

Pattern primarily low-angle, Omni-directional, approx. 6 DB null at ends! 

Costly, lossy, antenna tuners not required! 

Complete simplified installation and resonating to frequency instructions supplied 

with each kit. 

For technical data and prices on complete ( oan x 

Telrex line, write for Catalog PL 7 \ SINCE 1921 
ASBURY PARK NEW JERSEY 07712 USA 

Circle No. 45 on Reader Service Card 

limited to 36 hours out of the 48 hour 
contest period. Off times to be clearly 
logged, and each period to be no less 
than 3 consecutive hours. 

The same station may be worked 
once per band, either phone or c.w., 
but not on both modes on the same 
band. Cross band or cross mode also 
not permitted. 

Stations in the U.S. and Canada may 
work the United Kingdom and VP9s 
only. While U.K. stations may work 
W/K, VE and VP9s. However as noted 
above, W and VEs are not permitted to 
work U.K. stations on 40 meter s.s.b. 

at the Society’s Annual Dinner held in | County and ARRL section for Zeros, 

October. Round trip air transportation | ARRL section only for others. 

plus hotel accommodations will be Scoring: For Zeros: Total QSOs mul- 

provided for the winners to accept | tiplied by (ARRL sections + Zero coun- 

their Trophies in Bermuda. (Trophy | ties + DX countries worked). For 

winners in the 1976 and 1977 contests | others: Total QSOs multiplied by Zero 

are not eligible.) counties + Zero sections. 
Check your log for duplicate con- Frequencies: C.W.—3560, 7060, 

tacts and multipliers, compute your | 14060, 21060, 28060. Phone—3900, 

score, and sign a declaration that all | 7270, 14300, 21370, 28570. Novice— 

rules and regulations have been ob- | 3735, 7125, 21125, 28125. 

served. Awards: Certificates to the top scor- 

All entries must be received before | ers in each ARRL section and DX 

June 30th by the Radio Society of | country. Also to Novice/Technicians 

Bermuda, Contest Committee, P.O. | and mobiles. 

Saas pa (OSU GaMEs 10 Box 275, Hamilton 5, Bermuda. Mailing deadline is May 31st to: 

pews Yor 00 40 $.S.D._ eee Mississippi Valley Radio Club, WBO- 
Participation is for single operator ZERO District QSO Party UUA, 3518 W. Columbia, Davenport, 

stations only, and operation must be 
from their own private residence. 

Exchange: RS(T) and QTH. State 
for W/K, province for VE, county for 
U.K., and Parish for VP9Qs. 

Scoring: Each completed QSO, 
phone or c.w., is worth 5 points. Mul- 
tiply total QSO points by the number of 
different VP9 stations worked on each 
band, 3.5 thru 28 MHz, for your final 
score. 

Awards: The top scorer in each 
state, province and U.K. county will 
receive a printed award. The overall 
winners in the U.S., Canada and the 

U.K. receives a Trophy to be awarded 

Starts: 2000 GMT Saturday, April 22 lowa 52804 
Ends: 0200 GMT Monday, April 24 

Dutch “PACC”’ Contest 7 saga d | This yeats party !s again sponsored | Starts: 1200 GMT Saturday, April 29 
by the Mississippi Valley Radio Club. 

It is planned to activate many of the Ends: 1800 GMT Sunday, April 30 

rarer areas especially North Dakota. It’s the world working the Nether- 
There is a lot of territory covered by | lands on all bands, 1.8 thru 28 MHz, 

this party so a lot of activity can be | on phone or c.w. The same station 
expected. may be worked on each band for QSO 

Stations outside the Zero District | and multiplier credit but on one mode 
may work Zero stations only, but Zeros | only, either phone or c.w. 
may work both in and out of district Exchange: RS(T) plus a QSO num- 
stations. The same station may be | ber starting with 001. PA/PI/PE sta- 

worked once on each band and mode, | tions will also include two _ letters 
and mobiles in each county change. indicating their province. (57(9)001/ 

Exchange: QSO no., and QTH. | GR) 
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in receiver audio processing for SSB and 

Check these features: 

Continuously tunable bandpass filter 

(not lowpass) so that the passband 

may be positioned anywhere from 

200 to 1400 Hz. 3dB bandwidth is 

continuously adjustable from 14 to 

greater than 2100 Hz (20 dB band- 

width from 140 to 2100 Hz). 

Audio input and output impedance 

is eight ohms with one watt output 

capability. 

Dimensions —— 5.5 X 7.5 X 3.5 

inches. 

Available in gray or green tones. 

PRICED AT 69.50 

Circle No. 14 on Reader Service Card 

HERE 1S THE RECEIVER AUDIO ACTIVE FILTER THAT MAKES 

ALL OTHERS OBSOLETE r 

The Electronic Research Corporation of Virginia Model SL-55 Audio Active Filter adds unequalled versatility 

CW. This filter was designed, produced and made available to the 

amateur community only after painstaking research and field testing of its effectiveness in minimizing QRM. 

Who is ERC? The Electronic Research Corporation of Virginia Consists of a group of engineers with years of experi- 

ence in military communications systems. Several are active hams who know and understand the needs of the 

amateur and how to apply state-of-the-art techniques to amateur communications. 

FULLY WIRED AND TESTED 

Electronic Research Corporation of Virginia 

1280 Southfield PI. 
Virginia Beach, Virginia 23452 

WATCH FOR OTHER INNOVATIONS FROM ERC 

Positioning of simultaneous notch 

filter is continuously variable from 

300 to 1400 Hz with FINE and 

COARSE position controls. Notch 

depth is fixed at nominally 30 dB. 

Notch tuning is independent of band- 

pass tuning and may be completely 

disabled. 

Bypass switch restores the receiver 

audio output path to its original 

configuration. 

Power Requirements — — — 115V ac 

at less than 1/16 amp. No batteries 

needed, 

POSTPAID IN THE USA AND CANADA 
Be sure to specify color 

There are 12 provinces: DR, FR, GD, 
GR, LB, NB, NH, OV, UT, YP, ZH, ZL. 
(Possible multiplier of 72) 

Scoring: Each completed QSO 
counts 1 point. DX stations determine 
their multiplier by the number of pro- 
vinces worked on each band. 

Final Score: Total number of QSOs 
multiplied by the sum of provinces 
worked on each band. 

There is also a s.w.l. section. Call 
of the Dutch station heard and the 
serial number as well as the station 
being worked must be logged. 

Awards: Certificates to the top scor- 
ing station, single operator, multi- 
operator and s.w.l., in each country 
and the call areas of W/K, VE/VO, 

GE JA wEUA RY aVineandeZis 
Contacts made in the contest may 

be credited for the PACC 100 Award 
in lieu of QSL cards. (Include 7 IRCs 
with your application to the Contest 
Mgr.) 

Indicate the multiplier in your log 
only the first time it is worked on each 
band. Include a summary sheet show- 
ing the scoring, your name and ad- 
dress in Block Letters; and the usual 
signed declaration. 

Mailing deadline for logs is June 
15th to: VERNON Contest Manager, 
PAODIN, Schoutstraat 15, NYMEGEN 
6805, Netherlands. a 
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Propagation (from page 84) 

Austral- 
asia 

17-20 (1) | 09-11 (1) 
16-18 (1) 
18-21 (2) 
21-22 (1) 

06-07 (1) | 02-04 (1) 
04-06 (2) 
06-07 (1) 
04-06 (1)* 

Carib- 10-14 (1) | 07-09 (1) 19-21 (1) 
bean, 14-17 (2) | 09-11 (2) 21-22 (2) 
Central 17-19 (1) | 11-14 (3) 22-03-(3) 
America & 14-17 (4) 03-05 (2) 
Northern 17-19 (3) 05-07 (1) 
Countries 19-20 (2) 21-23 (1)* 
of South 20-22 (1) 23-04 (2)* 
America 04-06 (1)* 

Peru, 10-14 (1) | 07-08 (1) | 05-06 (1) | 21-22 (1) 
Bolivia, 14-15 (2) | 08-12 (2) | 06-10 (2) | 22-00 (2) 
Paraguay, | 15-16 (3) | 12-14 (1) | 10-16 (1) | 00-02 (1) 
Brazil, 16-17 (2) | 14-15 (2) | 16-18 (2) | 02-04 (2) 
Chile, 17-19 (1) | 15-16 (3) | 18-19 (3) | 04-06 (1) 
Argentina 16-18 (4) | 19-23 (4) | 00-04 (1)* 
& Uruguay 18-19 (3) | 23-01 (3) 

19-20 (2) | 01-02 (3) 
20-21 (1) | 02-04 (2) 

04-05 (1) 

McMurdo 13-15 (1) | 06-09 (1) | 00-06 (1) 
Sound, 15-18 (2) | 17-18 (1) 
Antarc- 18-19 (1) | 18-20 (2) 
tica 20-22 (3) 

22-23 (2) 
23-01 (1) 

Time Zone: PDT 

(24-Hour Time) 

WESTERN USA TO: 

10 15 20 
Meters Meters Meters 

Western &| Nil 12-16 (1) | 06-08 (1) 
Soutthern 08-11 (2) 

40-80 
Meters 

20-21 (1) 
21-23 (2) 

Europe 114-13 (1) | 23-00 (1) 
& North 13-17 (2) | 21-23 (1)* 
Africa 17-19 (1) 

20-22 (1) 

Nil 

Nil 

Nil : 

e 

20-23 (1) 
21-22 (1)* 

Central & 
Northern 
Europe & 
European 
USSR 

07-08 (1) 
08-10 (2 
10-12 (1 
12-15 (2 
15-17 (1) 
20-22 (1) 
07-10 

me 

Eastern 
Mediter- 
ranean & 
Middle 

20-23 (1) 
10-12 (2) 
12-13 (1) 
13-15 (2) 

East 15-17 (1 
20-22 (1) 

Western 13-15 (1) | 09-12 (1) | 05-06 (1) | 20-23 (1) 
Africa 12-15 (2) | 06-08 (2) 

15-17 (1) | 08-15 (1) 
15-18 (3) 
18-20 3} 
20-22 (1 

Eastern 10-14 (1) | 07-09 (1) | 20-22 (1) 
& Central 12-14 3s 
Africa 14-16 (2 

16-18 (1) 

Southern 10-12 (1) | 07-09 (1) | 19-21 3h 
Africa 42-14 (2) | 13-14 (1) | 21-22 (2 

14-15 (1)| 14-17 (2) | 22-23 (1) 
17-18 (1) | 20-22 (1)* 
21-22 (1) 
22-00 (2) 
00-02 (1) 

Central 07-08 (1) | 04-07 (1) 
& South 08-10 a 
Asia 10-11 (1 

BE 
19-21 (2 
21-23 (1) 
04-07 (1) 09-11 (1) 04-07 {is 

east eg 07-08 (2) | 05-06 (1 
Asia 19-21 2 

21-22 (1 

02-03 (1) 
03-06 e 
06-08 (1 
03-06 (1)* 

03-04 (2 

South 13-15 } 10-12 (1) | 05-08 (1) | 23-01 (1) 
Pacific 15-16 (2) | 12-16 (2) | 08-12 (2) |01-02 (2) 
& New 16-17 (3) | 16-17 (3) | 12-17 (1) }|02-06 (3) 
Zealand 17-18 (2) | 17-19 ° 17-19 (2) |06-07 (2) 

18-19 (1) | 19-20 (3) | 19-21 (3) | 07-08 rh 
20-21 (2) | 21-23 (4) |01-02 (1)* 
21-23 (1) | 23-01 (3) | 02-05 (2)* 

01-05 (2) | 05-06 (1) 

Austral- 15-17 (1) | 13-16 (1) | 05-08 (1) | 01-02 (1) 
asia 17-19 (2) | 16-18 (2) | 08-10 (3) | 02-04 (2) 

19-20 (1) | 18-20 (3) 04-06 (3) 
20-22 (2) 06-07 (2) 
22-23 (1) 07-08 (1) 

02-03 (1)* 
03-05 (2)* 

} 05-06 (1)* 
03-05 (2 

Carib- 10-14 0 07-09 (1) | 00-03 (2) | 19-20 (1) 
bean, 14-17 (2) | 09-11 (2) | 03-05 (1) | 20-21 (2) 
Central 17-18 (1) | 11-14 (3) | 05-06 (2) | 21-02 (3) 
America & 14-17 (4) | 06-08 (3) | 02-04 (2) 
Northern 17-19 (3) | 08-10 (4) | 04-06 i 
Countries 49-20 (2) | 10-12 (3) | 21-00 (1)* 
of South 20-22 (1) | 12-15 (2) | 00-03 (2)* 
America 15-17 (3) | 03-05 (1)* 

17-20 (4) ; 
20-00 (3) 

Peru, 43-15 (1) | 07-08 (1) | 00-02 (2) | 20-22 (1) 
Bolivia, 15-17 (2) | 08-12 (2) 22-02 (2) 
Paraguay, | 17-18 (1) | 12-14 (1) 02-04 (1) 
Brazil, 14-15 (2) 21-03 (1)* 
Chile, 15-16 (3) 
Araentina 16-17 es 
& Uruguay 17-19 (3) 

19-20 {3} 
20-21 (1 

McMurdo | 15-17 (1) | 15-16 (1) | 16-18 (1) | 23-03 (1) 
Sound, 16-18 (2) | 18-19 (2) | 03-06 a 
Antarctica 18-19 (1) | 19-21 (3) | 06-07-(1 

21-23 (2) 
23-01 (1) 
04-06 (1) 
07-09 (1) 

*Predicted times for 80 meter openings. Openings 
on 160 meters are also likely to occur during those 
times when 80 meter openings are shown with a 
propagation index of (2), or higher. 

Awards (from page 82) 
Note: ISWL has a fine QSL Bureau, for 
full details of ISWL membership with 
the benefits of this QSL Bureau, send 

S.A.S.E. and a couple of IRCs to: ISWL 
Headquarters, 1 Grove Road, Lydney, 
Gloucestershire, GL 15 5JE, England. 
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Notes: 

What has been known for a long time 
as POD 26, is now called Directory of 
Post Offices, stock #039 000 00253-4, 

available from the Superintendent of 
Documents, U.S. Government Printing 
Office, Washington, D.C. 20402 and the 
cost is now $5.55. 

Bertha, WA4BMC has given up the 
job of Information Bureau for MARAC/ 
ICHN due to health conditions. All re- 
quests now go to Walt Allen, 2907 W. 
98th Street, Leawood, Kansas 66206. 
No. S.A.S.E. needed, just send 46¢ in 
stamps, be sure to include your name, 
address and call. You will receive a lot 
of good data on County Hunting, 
MARAC, CH QSLs, CH QSL Bureaus, 
etc. 

The Midwest Mini-Convention is set 
for October 13, 14, 15, 1978 at the Holi- 
day Inn, Wausau, Wisconsin. More data 
soon from Tom, K9GTQ. 

This is being written the first week of 
January, so | can now thank everyone 
for their fine cards and letters (keep ‘em 
coming) and | wish | had the time and 
money to sit right down. and write each 
one of you fine County Hunters a long 
letter. 

Remember to write and tell me, How 

was your month? 73, Ed., W2GT. 

Zero Bias (from page 5) 

FCC Licensé Fees Again? 

There seems to be a rumor spreading 

again about the reinstatement of license 
fees. This comes from a study being 

done at present on previous fees and 
fees that truly represent services render- 

ed. A form of refund is being consider- 
ed on past fees collected that were not 

appropriate to the services rendered. 

These refunds will fall into two catagor- 

ies, ‘excessive fees under $20’ and 
“excessive fees over $20."’ It is easy to 
see from this where a rumor of newly 

instituted fees came from. It is in fact a 
logical extension of thought. Let’s look 

at what this means. 
First, this present endeavor involves 

at least one employee from each service 

within the FCC whose services are ‘‘do- 
nated’’ to this new cause. That boils 
down to giving up part of our already 

meager budget in the form of one lost 

employee. This could mean further de- 

lays which would make us unhappy, and 
an increased work load to make the 
FCC unhappy. We, in a sense, are under- 

writing the cost of this new fee pro- 

gram. 
Second, and more insidious, is the 

fact that appropriate legislation is not 

there and not forthcoming on where 
any future monies would go. Under 
present legislation, granting some form 
of appropriate fee schedule, all monies 

collected weuld go into the General 

Fund once again. Congress would still 
have to apportion funds for the FCC. 

So, it seems we are going around to 
square once again. 

Perhaps the government took a long 

look at how much easy money they 

gave up by recinding fees and now they 

see a simple way to pick up a couple of 

hundred million dollars without having 
to spend a dime. We've all seen or exper- 

ienced the effects of this in the past. 

We've all taken the big rip-off placidly 
in the past and accepted the realistic 

fact that the FCC cannot afford (don't 
confuse this with an ‘| don’t care’ or “‘| 

don't want to”’ attitude) certain services 
anymore. Perhaps we will have to tight- 

en our belts another notch or two to 

lose a little bit more. 
We can accept the system the way it 

is and shrug our shoulders. We could 
write our Congressmen, not petulantly, 

but seeking their assistance in forming 

constructive legislation on the disper- 
sion of agency fees. We could write to 

the FCC, but they’re caught in the mid- 
dle and really have the same options as 

you and me. We could try a direct ap- 

proach and drop in to our Congress- 

man’s office for a chat if it’s conven- 
ient. After all, the bottom line as they 

say is ‘‘How much does amateur radio 

mean to me?”’ 

73, Alan, K2EEK 
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Put more 

ounch 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, Rockford, III. 61101. 

The Timesavers 

GREENLEE TOOL CO 
a subsidiary of 

Ex-Cell-O Corporation 

Circle No. 16 on Reader Service Card 

new era, new service, 
66 99 new” USO 

Support your “new’”’ USO through 
the United Way or local USO campaign 

: UNITED SERVICE 
ORGANIZATIONS, INC. 

237 East 52nd Street 
New York, New York 10022 
(212) 644-1550 

CQ Reviews: Yaesu FT-301D (from page 46) 

Yaesu has discontinued the use of mil-spec fiber glass 

boards in the construction of the FT-301D. The plug in 

modules are constructed on a high grade phenolic board 

currently being used by the majority of Japanese manu- 

facturers. Personal experience has shown these boards to 

be desirable and repairable without undue concern for in- 

flicting damage with a soldering iron. 

If you think the Yaesu FT-301D might make a good addi- 

tion to your shack you can write for more information and 

the latest price to Yaesu Electronics Corp., 15954 Downey 

Ave., Paramount, California 90723. a 

Q (from page 65) 
primary, increasing the primary losses and effectively low- 
ering the tank circuit Q. This result is an increase in |,, the 

line current, since it has greater losses to make up. The 
new curve with moderate coupling is shown in fig. 9(c). 
Note first that the value of |, at resonance is now higher 
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indicating the loss of energy from the primary. Note also 

that the resonant frequency, f,, is higher. This is because 

the drain of energy from the primary reduces the inductive 

effect (reduced back e.m.f.) and thus raises the frequency. 

This is corrected by increasing C for a dip after each 

adjustment of the coupling. 

It is possible to increase the coupling to a point where 

a plate current dip is no longer recognizable and so tun- 

ing by the plate meter is not possible. In this event, a 

relative r.f. output meter becomes more useful. In any 

case, the plate current, after loading, should never exceed 

the safe value for the tube or tubes used in the final. 

Pi-Coupling 
Pi-network coupling is the method used to match the 

final to the antenna in most transmitters today. Its popular- 

ity can be attributed to the fact that it varies coupling 

electrically rather than mechanically and can adjust to a 

wide range of impedances. 

The pi-network shown in fig. 10(a) is basic and is band- 

switched by taps on the coil. For purposes of analysis it 

can be redrawn as shown in fig. 10(b), where it can be 

seen asa parallel resonant tank circuit with a capacitor 

in series with the L branch. Capacitor C, tunes the net- 

work to resonance. Capacitor C, adjusts the coupling. With 

C. set at maximum capacity, its X< is at its lowest and this 

is very low compared to C,. With C, set at maximum 

capacitance (lowest X<), the load R, is effectively shorted 

out and C,-L, tune as a conventional unloaded parallel 

circuit and meter M, will indicate a low value of I, because 

of high Q. 
As the capacitance of C, is reduced its reactance rises 

and R, becomes a greater part of the series L-C circuit 

and the Q decreases. This then requires the generator, 

V,, to make up greater losses and |, rises, indicating load- 

ing out. Each variation of C., requires a resetting of C, to 

return to resonance. 

Relative R.F. Output Meters 
Since loading out is a process of impedance matching, 

a degree of coupling will be reached where there will be 

no further increase in r.f. output but the d.c. input will 

continue to rise. In fact further increases in loading could 

cause the r.f. output to drop while increasing the d.c. input. 

The answer to this problem of locating the optimum im- 

pedance match is to use an additional meter to measure 

the r.f. output voltage as shown in fig. 11. 

The procedure is to tune for the greatest r.f. power 

output for the least d.c. input, but never to exceed the 

maximum d.c. allowable for the tubes used. When maxi- 

mum rf. is obtained for minimum d.c. the optimum im- 

pedance match has been made. | 

Biorhythm Charts (from page 27) 

tion of the need to select contest operators on the basis 

of favorable biorhythm charts. 

Summary . 

Using the biorhythm selection method described in this 

paper, a well-known East Coast radio club has managed 

to win consistently those DX and national contests which 

are sponsored throughout the year by various organiza- 

tions. This being the case, it is only fair that all contest 

clubs be made aware of the method, and be given the 

opportunity to select objectively those operators who can 

best be expected to excel in any given contest period. It is 

true that a considerable analysis effort is required, but the 

biorhythm selected method can significantly increase an 

organization’s chances of besting its opponents in contests 

on the high-frequency and very-high-frequency bands. M& 
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HFSV-II 
Trap Vertical. 

A lot more for 

your money! 
COMPLETELY AUTOMATIC BANDSWITCHING 
ON 80-10 METERS WITH LOW VSWR..160 
METERS TOO, WITH ADD-ON UNIT...LOW 
ANGLE OF RADIATION FAVORS DX....NO 
PART OF THE RADIATING LENGTH "TRAP- 
PED OUT ON 40, 20, OR 10 METERS... 
GREATER EFFICIENCY AND BETTER VSWR 
BANDWIDTH...SOLID ALUMINUM ALLOY/ 
PLASTIC/ FIBERGLASS DESIGN....IN- 
CLUDES MOUNTING POST AND COAXIAL 
MATCHING LINE WITH CONNECTOR...26 
FEET TALL. 

VLE Converter 

ONLY $74°° POSTPAID, CONT. USA 
(MN RESIDENTS ADD 4%) 

EASY TO USE SLIDE-ADJUSTABLE 80- 

40 METER INDUCTORS. 

New device opens up the world of Very Low Frequency 
radio. 

LK. CRYSTAL, MN. 56055 

Phone 507-947-3126 

VISA AND MASTERCHARGE ACCEPTED. 
h ADD-ON 160 OPTIONAL EXTRA. 

EON. OTHER TRAP ANTENNAS FROM $34.50. Gives reception of the 1750 meter band at 160-190 KHz 
where transmitters of one watt power can be operated 
without FCC license. Circle No. 3 on Reader Service Card 

Also covers the navigation radiobeacon band, standard 
frequency broadcasts, ship-to-shore communications, 
and the European low frequency broadcast band. 

JAN CRYSTALS HOLD 
THE FREQUENCY 

The converter moves all these signals to the 80 meter amateur band where 
they can be tuned in on an ordinary shortwave receiver. 

The converter is simple to use and has no tuning adjustments. Tuning of 
VLF signals is done entirely by the receiver which picks up 10 KHz signals 
at 3510 KHz, 100 KHz signals at 3600 KHz, 500 KHz signals at 4000 KHz. 

The VLF converter has crystal control for accurate frequency conversion, a 
low noise rf amplifier for high sensitivity, and a multipole filter to cut 
broadcast and 80 meter interference. 

All this performance is packed into a small 3’’ x 1%’’ x 6’’ die cast 
aluminim case with UHF (SO-239) connectors. 

The unique Palomar Engineers circuit eliminates the complex bandswitch- 
ing and tuning adjustments usually found in VLF converters. Free 
descriptive brochure sent on request. 

= General 

CB standard Communication 

2 meter = Industry 

Scanners = Marine UHF 

Amateur Bands ® Micro processor 

crystals 

Order direct. VLF Converter $55.00 postpaid in U.S. and Canada. 
California residents add sales tax. 

Explore the interesting world of VLF. Order your converter today! Send 
check or money order to: 

aster charge INITTTU TTT) 
THE INTERBANR CARD 

ep oa 

Send 10°* for our latest catalog 
Write or phone for more detaiis 

2400 Crystal Drive 
Ft. Myers, Florida 33901 

all phones (813) 936-2397 

Palomar Engineers 
Box 455, Escondido, CA. 92025 « Phone: [714] 747-3343 
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| Fishburn, KOTS, 2514 4th Ave. 
NW, Rochester, 
| Gary Sharp, WD8AMA, 1610 34th 

/ St., NW, Rochester, MN. 

| nual 
' will be held on April 8-9, 1978, 

‘Box 892, Lawton, OK 73502. 

$2.50. Talk-in on 146.34/94. For 
information and_ pre-registration 
write to: PHD Amateur Radio 
Assit;, fae. P.02 Box: 11, Liberty, 

MO 64068. 

QRP (from page 56) 
A combination of all of these things 
made it possible for me to acquire 
DXCC QRPp Trophy #7. It took some- 
thing over a year and a half to accom- 
plish QRPp DXCC. At the present time, 
| stand at 134 countries. 

“Some of the procedures | find 
successful in low power DX’ing follow: 

Let the station you are calling know 
that you are QRPp as soon as pos-- 
sible. Most DX stations are willing to 
listen harder and help you if they 
know you are using very low power. 
| get into DX pileups quite frequently 
and make it through ahead: of many 
of the KW stations. There are a lot 
of wonderful fellows on the air who 
help QRPp’rs get a rare DX station. 
Many times a high power station will 
say ‘pick up WA6SOV. He is running 
3 watts. Some of the nets | check in- 
to will hear me and someone will say 
‘give me my turn to WA6SOV. He is 
low power. We QRPp folks do have a 
lot of friends out there. As is often said, 
that is what amateur radio is all about. 

All of the advantages have not been 
on my side, as | only have a General 

ticket, so as a DX’er I’m losing about 
half the DX possibilities. However, this 
has not been too discouraging to me, 
as | spend all available time on the 
air. I’m not only working DX with low 
power, but over the years, I’ve gotten 
about 39 awards, and some of the last 
ones have been all low power ac- 
quired. | think | hold the only Bicen- 
tennial WAS for exclusively low power 

Announcements (from page 6) 

State Fairgrounds, in Montgom- 

ery. Operations will be conducted 

from 1600 hours to 2300 hours 

UTC on frequencies 14.300 MHz 

and 3.950 MHz normal SSB; slow 

cw (5 to 10 w.p.m.) on 7.125 

MHz during even hours UTC and 

91.150 MHz during odd hours 

UTC. QRM frequency adjustments 

will be up band. For more info, 

contact: Twin Base Amateur 

Radio Club, CMR Box 9748, 

Gunter, AFS AL 36114. 

e@ Rochester, MN — The Rochester 

Repeater Society will be holding 
their “Ham Fest’ On April 15, 
starting at 9 a.m. For advance 
tickets. and‘ info, contact, Joe 

MN 55901 or 

Lawton, OK — The 32nd An- 
Lawton-Fort Sill Hamfest 

@ 

at the Montego Bay Motel. There 

will be free Dealer and Swap 
tables. For more details write: 

® The Holiday-in-Dixie Festival 

QSO Party is sponsored by the 

Amateur Radio Club of Shreve- 
port, Louisiana (ARCOS). The 
party will be held from .1800Z, 
April 21, 1978 through 2400Z, 

April 30, 1978. Contact a station 

within 75 miles of Shreveport, 

exchange contest information, | contacts. About 7 months ago | started 

send a s.a.s.e. to: Holiday-in-Dixie | working on a new one—all states with 
OSO. Party; P.O:3 Boxwal4es two-letter calls. | have about 40 of 

them now. This too is on low power, 
making it doubly difficult. Well, this is 
my story behind DXCC QRPp #7.” 

Conclusion 
Well gang, that wraps up another 

Shreveport, LA 71164. To kick it 

off, ARCOS members will be on 

the air from 1800Z April 22 until 

2400Z April 23 continually, but 
contacts can be made anytime 

during the festival. 

e Kansas City, MO — The P.H.D. 
Amateur Radio Association, Inc., 

of Liberty, MO (Kansas City Area) 
will sponsor the 9th Annual 

Northwest Missouri Hamfest on 

Saturday and Sunday, April 22 
and 23, 1978 at the Trade Mart 
Building at the downtown Kansas 

City Missouri! Airport. Doors open 

from noon to 6 p.m. on Saturday 
and from 9 a.m. to 5 p.m. on Sun- 

day. Pre-registration is $2.00 and 
admission at the door will be 

episode in the continuing saga of 
DX’ing with QRPp. The next install- 
ment surely will include some 200 
country endorsements of unspecified 
nature—I have to think something up! 
Let’s hear from those of you who are 
working DX, even if you haven't 
reached 100 or 200 countries. | hate 
to feel that because of the awards 
given out, fellows with less than QRPp 
DXCC are ashamed to let us know 
about their efforts. You guys that 
succeed moderately are the real 
groundwork of the movement! 

QRPp DXCC is offered to under- 
five watt output stations submitting 100 
bonafied QSL’s (ARRL countries list) 
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along with a $13.00 application fee; 
DXCC MILLIWATT for under-one watt 
output stations submitting 100 bona- 
fide QSL’s. No application will be 
processed until September, 1978, but, 
in order to establish the numerical 
precedance of your application, have 
two licensed amateurs examine your 
set of 100 QSL’s, and have both sign 
a statement declaring that all cards 
were in order and complied with the 
ARRL Countries on the date examined. 
Hold the packet until September, and 
mail it with the signed statements, and 
if everything checks out and the cards 
are approved by me, your date of ap- 
proval will be that shown on the 
signed statements. 

Until next month, then, happy 
QRPp'ing and good luck to all in the 
DX contests. 73 Ade K8EEG 

In Focus (from page 70) 

Monitor Costs—New 
Venus Scientific and SBE monitors 

are currently the only new P-7 monitors 
available over the couriter in the U.S. 
The Venus Model SS-2 in kit form is 
now selling for $195. All wired up, 
the price is $245. On balance, I'd say 
that this unit in either kit or wired 
form is a very good buy. If you would 
like a larger viewing screen and a 
built in cassette recorder, the SBE 

monitor may be your choice. Check 
with your dealer for his best price on 
this unit, it’s a good one. 

Monitors—Where To Find Them 
As indicated above, hamfest flea 

markets and some of the mail order 
houses are probably your best bets. 
Watch the used equipment ads. Keep 
an ear open on the SSTV frequencies 
to find out who's just acquired a new 
scan converter—he may have a good 
used P-7 unit for sale! 

Don’t forget that CQ offers its sub- 
scribers free use of the HAM SHOP 
ads. Whether your buying or selling, 

you can take advantage of the free 

“ad” possibility. 

“In Focus” Wants Your Pictures! 
Once again I’m making a plea for 

pictures of YOU and YOUR SHACK— 

and pictures of any slow scan-related 
activities you may encounter. Slow 
scanners everywhere are interested in 

seeing pictures of You and Your slow 

scan gear. How about some pictures | 

from South America? And what's hap- 

pened to you chaps Down Under? | 

don't think I’ve ever seen a picture of 
a ZL SSTV station. Do they really exist? 

Please keep on sending your letters 
and pictures to W2DD at that same old 
hilltop address: 2112 Turk Hill Road, 
Fairport, N.Y. 14450. 

Many thanks and best regards, 
Bill DeWitt, W2DD 



24 HOUR (MILITARY TIME) 
DIGITAL CLOCKS BY COPAL. 

Model 802-M (Top) 

Color: White 

Size: 41:1/4"x 5S" x 6 1/2" 
Sugg. List Price $81.95 7 
Now $69.95 Save $12.00 

Model 225-M (Right) Model 227-M with Alarm (Left) 
Color: White and Black - Color: White 

Size: 5-3/4" x 2-3/4'' x 3-3/8" 
Sugg. List Price $24.95 
Now $19.95 Save $5.00 

@ all UL Listed 

Size: 5 1/2" x 2-3/4"" x 3 1/4" 
Sugg. List Price $17.95 
Now $16.95 Save $1.00 

@ Operates on AC 120V. 60 Hz 
@ Warranty: 12 months 

Order direct from this ad! Send check or 
use your Mastercharge or Visa. Allow 

$2.00 extra for shipping/handling charges. 

United High Power Associates, Inc. 
389 Fifth Ave., New York, NY 10016 

Phone (212) 685-2888 
Dealer Inquiries Invited For N.Y. State 

deliveries, please include Sales Tax 

Circle No. 51 on Reader Service Card 

QUADS - TOWERS 
Complete quads from $119.95 

2, 3, 4 el-pretuned. Three kinds of spreaders 
to choose from. Telescoping or one piece. 

**Send 26c stamps for lit. on quads, towers, 
or both, or tel. 1-813-988-4213 day or night. 

Two towers to choose from. The 
Aluma tower or the E Z Way steel 
tower. Both crank down and tilt over. 
All towers discounted. Prices start 
at $153.00 — less discount. 

SKYLANE PRODUCTS — W4YM 

406 Bon Aire Avenue 

Temple Terrace, Fla. 33617 
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SURPLUS 
TRANSFORMERS 

ALL 115 VAC 60 Hz PRIMARIES 

. #SS-HW-201P; 
2000 VCT 500 MA (700 
MA intermittent); 7x52 

XS mo2n IDSs 

#SS-S-P243; 
900 VCT 250 MA; 4x4 %x 
334”, 15 lbs. Used, $9.95 

#84103AD1; 
500 VCT 250 MA; one side tapped 50, 75, 120, 175 V; 

12.6 V3 A: 4%2x3%2x472”, 15 Ibs. Unused, $9.95 

#25D84455DC1; 40 V 15 A; 5Y%x5%x4%2", 
18 Ibs. Unused $9.95 

#PV-175-9; 15V 3A; 13V 2A; 6.3 V7 A; with 
regulator capacitor; 41/2x3%4x3%/", 13 Ibs. 

$5.95 

#P601719; 12V 9A; 44 V 2.5 A; 12.9 V 3.2 A; 
12.9V 2A: 5Y%ax4Vax454", 22 Ibs. Unused, $12.95 

WE ALSO STOCK 

COMPUTER GRADE CAPACITORS, 

STUD RECTIFIERS, and HEATSINKS. 

WRITE FOR NEW '78 CATALOG. 
All prices F.0.B. Lima, Ohio. 

Please allow for shipping charges. 

Use your B/A, VISA, or M/C Card. 

Address: Dept. CQ ° Phone:419/227-6573 

FAIR RADIO SALES 
1016 E. EUREKA « Box 1105 ° LIMA, OHIO + 45802 
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This MFJ RF Noise Bridge . . . 
lets you adjust your antenna quickly for maximum 
performance. Measure resonant frequency, radia- 
tion resistance and reactance. Exclusive range 
extender and expanded capacitance range gives 
you much extended measuring range. 

ares 88 Xn % 

| MFJA-X NOISE BRIDGE 
: Masel MF 4-202 

—_— 
This new MFJ-202 RF Noise Bridge lets you 

quickly adjust your single or multiband dipole, in- 
verted Vee, beam, vertical, mobile whip or random 
system for maximum performance. 

Tells resonant frequency and whether to shorten 
or lengthen your antenna for minimum SWR over 
any portion of a band. 

MFJ’s exclusive range extender (included) and 
expanded capacitance range (+ 150 pf) gives un- 
paralleled impedance measurements from 1 to 
100 MHz. 

Works with any receiver or transceiver. SO-239 
connectors. 2 x 3 x 4 inches. 9 volt battery. 

Other uses: tune transmatch; adjust tuned cir- 
cuits; measure inductance, RF impedance of ampli- 
fiers, baluns, transformers; electrical length, velo- 
city factor, impedance of coax; synthesize RF im- 
pedances with transmatch and dummy load. 

Order from MFJ and try it — no obligation. If 
not delighted, return it within 30 days for a refund 
(less shipping). This bridge is unconditionally 

guaranteed for one year. 
To order, simply call us toll free 800-647-8660 

and charge it on your VISA or Master Charge or 
mail us a check or money order for $49.95 plus 
$2.00 for shipping and handling. 

Don’t wait any longer to enjoy maximum an- 
tenna performance. Order today. 

MFJ ENTERPRISES 
P. O. Box 494 
Mississippi State, MS 39762 

Call Toll Free .... 800-647-8660 
In Mississippi call 601-323-5869. 
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METER CRYSTALS § 
MANY INSTOCK } 
FOR THESE RADIOS ON 

STANDARD ARRL 
REPEATER FREQUENCIES 

YOU'VE SEEN THE MAGAZINE ARTICLES 

-Here’s what you can expect 
from the DX ENGINEERING 

Dx™ ENGINC Emin, e e 6 db INCREASE IN AVERAGE 

Plscuratcr 6 POWER tra 
ke TR- 

Secrest cen ° MAINTAINS VOICE QUALITY 
Drake TR-72 e IMPROVES INTELLIGIBILITY 
enave e NO CABLES OR BENCH 

SPACE REQUIRED 

e EXCELLENT FOR 
PHONE PATCH 

¢ NO ADDITIONAL ADJUST- p ss 
MENTS — MIKE GAIN ADJUSTS 4 
CLIPPING LEVEL 

e UNIQUE PLUG-IN UNIT — NO 
MODIFICATIONS REQUIRED 

ll A 

DXi... pA 
Eacineeum, This is RF Envelope Clipping— 

Heathkit HW-2021 (rec only) 
Heathkit HW-202 
Ilcom/VHF Eng 
Ken/Wilson 
Lafayette HA-146 
Midland 13-505 
Regency HR-2 
Regency HR-212 

Regency HR-2B 
Regency HR-312 
Regency HR-2MS 
S.B.E. 
Sonar 1802-3-4, 3601 
Standard 146/826 
Standard Horizon 

20M 

Bom 

Swan FM 2X won ics, the feature being used in new 

Tempo FMH smn. transmitter designs for amateur 
Trio/Kenwood and military use. 

Trio/Kenwood TR2200 
Trio/Kenwood TR7200 

$3.95 each 
in quantities of 10 or more, $3.50 each 

Models Now Available 
Collins 32S, KWM-2 ...... $ 98.50 ea. 
Drake TR-3, TR-4, TR-6, TR-4C, 
T-4, T-4X, T-4XB, T-4XC $128.50 ea. 

Postpaid — Calif. Residents 
Certified check or money order add 6% Tax 
only... NO COD’s 

Rolin Distributors 

P.O. Box 436, Dunellen, N.J.08812 

(201) 469-1219 

Watch for other models later! 

DX Engineering 
1050 East Walnut, Pasadena, Calif. 91106 
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HAM SHOP 
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FREE TO CQ SUBSCRIBERS 
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Advertising Rates: Non-commercial ads are 10 

cents per word including abbreviations and 

addresses. Commercial and organization ads 

are 35 cents per word. Minimum charge 

$1.00. No ad (non-subscriber) will be printed 

unless accompanied by full remittance. Free 

to CQ subscribers (maximum 3 lines per 

month). Recent CQ mailing label must 

accompany ad. 

Closing Date: The 10th day in the third 

month preceding date of publication. Because 

the advertisers and equipment contained in 

i Ham Shop have not been investigated, the 

Publisher of CQ cannot vouch for the mer- 

chandise listed therein. Direct all correspon- 

dence and ad copy to: CQ Ham Shop, 14 

Vanderventer Ave., Port Washington, New 

York 11050. 

F.M. B*A*S*H, DAYTON, OHIO, April 
28, 1978, Friday. night of DAYTON HAM- 
VENTION. Social evening for hams and 
friends, 8 PM til midnight, Biltmore Towers, 
First and Main Street. Admission is free. 

Sandwiches, beverages, snacks and C.O.D. 
bar available. Live entertainment by TV per- 

sonality Rob Reider, (WA&GFF) and his 
group. Fabulous prize drawing featuring a 
complete Drake UV-3, including 144, 220, & 

440 MHz synthesized modules, power supply, 
encoder mike and antenna plus other prizes. 
Winner of first prize need not be present. 
For further information contact: Miami Val- 

ley F.M. Assn., c/o Sue Hagedon, WB8 GWQ, 

1340 Brainard Woods Drive, Dayton, Ohio 
45459. 

WANTED: Hallicrafters Receivers—SX42, 

SX43 and SX71. Prefer receiver to be com- 

plete and original, with matching speaker if 

available. Also wanted, 1946-1955  Halli- 
crafters sales literature & owners manuals. 
Paul B. Jenkins, P.O. Box 1972, Panama 
City, Fla. 32401, (904) 769-0144. 

QSL CARDS—Something completely differ- 

ent! Nothing even close to it on the market! 

The “Cadillac’’ of QSLs! Samples: $1.00 
(Refundable with order) W5YI Print; Box 

no. 1171-E; Garland, Texas 75040. 

TECH MANUALS for Govt. surplus gear— 

$6.50 each: SP400JX, URM-25D, OS-8A/U, 
TS-173/UR. Thousands more available. Send 

50 cents (coin) for 22-page list. W3IHD, 
7218 Roanne Drive, Washington, DC 20021. 

MOBILE IGNITION SHIELDING provides 
more range with no noise. Available most 

USA engines, some imports. Free literature. 
Bonding straps on sale now. Estes Engineer- 
ing, 930 Marine Drive, Port Angeles, Wash. 

98362. 

EZ DOES IT BEST. Deals, that is, on Yaesu, 
1COM, Drake, Swan, Cushcraft, Larsen, KLM, 
Dentron, WHF Engineering, and Wilson. 

For new or used gear, call, see or write WOEZ, 

Bob Smith Electronics: s12- Sox 2st “St; 
Fort Dodge, 1A 50501.515/576-3886. 

EMBLEMS, PATCHES Embroidered. Custom 

made from your design. Order 10 to 1000's. 
Russell, 1109 Turner St., Auburn, Maine 

04210. 

TELETYPE FOR SALE: Model 28ASR’s, 
KSR's, typing reperfs, and TD’s. New and 
used parts available including cabinets, tables, 
Mod Kits, gears and gearshifts. Some 8-level 
Model 33 and 35 equipment available. Send 

S.A.S.E. for complete list and prices. Law- 

rence R. Pfleger, KIWJB, 2141 N. 52nd 
Street, Milwaukee, WI 53208. 

SPOKANE SWAP—FEST, all day Saturday 
April 29 at Interstate Fairgrounds. Flea 
market, auctions, contests, picnic, some most 
unusual exhibits. Sponsored by Inland Empire 
area amateur clubs. Write: Box 3606, Spo- 
kane, WA 99220. Talk-in all area repeaters. 
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WANTED: Commercial outdoor type 50 ohm 

dummy load; 2 kw or greater. Rod, W/ OM, 

5632 47th Ave., SW, Seattle, WA 98136. 

SELL: 2 mtr FM Sonar transceiver, AC P/S, 
mobile bracket $175. Heath HW-32A with 
spare tubes, $65. George Pataki, WB2AQC, 
34-24 76th St., Jackson Hgts., NY 11372. 

SALE: Sony ICF-5900W multi-band yeceiver 

designed for SWLs. Like new condition w/ 
manuals. $100. Schultz, W4FA, Box “L”, 
FPO New York 09544. 

WANTED: Manual for a Star SR-600, Serial 

no. 876. Ken Sturgis, Jr., Box 241, Rathdram, 

Idaho 83858. 

QSLs with Class! Unbeatable quality, reason- 

able price. Samples, 25 cents. QSLs Unlimit- 
ed, Box 27553-C, Atlanta, GA 30327. 

FREE Catalog. Flash Tubes, Nicads, Kits, 
Calculators, Digital Watch Modules, Ultra- 
sonics, Strobes, LEDS, Transistors, fG#s; 
Unique Components. Chaney’s, Box 27038, 

Denver, Colo. 80227. 

FOR SALE: Drake SPR-4 $650.00, TC-2 

$125.00, MS-4 (with power supply) $100, T4- 
X $275, R-4A $275, MN-4 $100, CC-l 
(pwr supply 2 & 6M) $120, WV-4 $35, 
Waters Keyer no. 361 $25, Dummy antenna 
no. 384 $50, Heathkit Monitor Scope HO-10 
$50, Ham Scope HO-13 $50, Q multiplier 
$10, Hallicrafter T.O. Keyer no. HA-1 $75, 
Hammarlund HQ 110A (VHF) $200, Gon- 
set Communicator VFO (2,6 & 220) $25. 
Local pick up only. K2ABQ, (516) 781-3996. 

SELL: Heath SB-102 transceiver, HP23B AC 

supply mounted in SB600 speaker cabinet 
and EV638 Mike. All in mint condition, 

$350.00. R.L. Eison, 825 Jacqueline Dr., 

Huntsville, AL 35802. 

ALPHA—77 DX Truckload sale, Payne Radio, 

K41D, (615) 384-2224. 

WANTED: To correspond with one who has 
converted AN/WRR-3A or B for use as a re- 

ceiver. Also AN/WRR-3 receiver for parts, 

no tubes or cabinet. Owen Laughlin, 1310 
Pinecrest Dr., Ferndale, MI 48220. 

3000 RARE hard to find tubes from 50 cents 
up. Wanted W8&FYO Paddle, Electronic 
Keyer, Schematic for AF 67 transmitter. 
W5 QJT, 4215 Darwood Dr., EP, TX 79902, 

915/544-9243. 

HURRICANE proof your quad with fiberglass 

pole vaulting poles—guaranteed new $39.50. 
8 for $240. KSWSE, P.O. Box 20-AA, San 
Antonio, Texas 78201.512/699-9260. 

SELL: Heath 1680 Receiver, $170.00. Gon- 
set 2 Meter FM Transceiver, 10 watts, $50.00. 
Homemade Receiver, excellent, details furn- 
ished on request. Will ship one or all. Richard 

Nendick, W7QWD, Star Route 2809, Win- 
nemucca, Nevada 89445. 

SB-102, HP-23A, SB600. Good condition 
with manuals, spare tubes, cables. Best Heath 

tube rig. $350 plus shipping. Norman Sulli- 
van, PSC no. 1, Box 5142, APO San Fran- 

cisco, CA 96286. 

SOUND SWITCHES: Trigger circuits by 
clapping hands, whistling, etc., Control lamps, 

appliances or use as effective burglar alarm. 
Completely assembled, with microphone: 

ONLY $5.00. Michael. Wagner, P.O. Box 
3382-Q, Station ‘B’, Calgary T2M-4MI1, 

Canada (Guaranteed). 

THE RIGFINDER: Low cost ham ads each 
month. Postcard brings sample. WAI1GFJ, 

17 Whitney St., East Hartford, CT 06118. 

WANTED: 4X5 View Camera any age, any 

condition, must be reasonable. R. Webster, 
W3LBW, 601 Camelot, Pittsburgh, PA 15237. 

ELIMINATE QRM and QRN problems with 
our superior CW and SSB Filters. Also CW 

Keyers, speech compressors, power supplies, 

teletype converters, and multiband antennas 

assembled or in kits. Dealer Discounts. 
Dynamic Electronics, Box 896, Hartselle, 

AL 35640. 205/773-2758. 

REGENCY Touch $249.95. Bearcat 210 
$249.95. Call (707) 544-4388. McDonald 
Electronics, Box 7492 (C), Santa Rosa, CA 

95401. 

SSTV AND PHOTOGRAPHERS—Make offer, 
1 each, like new, fujitar lenses, 135 mm, f 4.5, 
telephoto, 35mm, f 3.5, wide angle. Cary 
Cowan, c/o CQ Magazine, or call (516) 883- 

6200. 

WANTED: Antique Glass, Looking for old 
milkglass—purple, slag, carmel, and green- 

twon. Tell me what you have. | pay the high- 
est prices. Write: Jack Schneider, c/o Cowan 

Publishing Corp., 14 Vanderventer Ave., Port 

Washington, NY 11050. 

SELL: Raytrack kw plate tank coil for 80 & | 
40 plus kw bandswitch, $16. UTC S-50, 6kv 
c.t. 300 ma, new, pick-up only, $75. Smail 
(2 kw) $20. R. Ross, 95 Norwood Ave., 
Northport, NY 11768. 

SALE: Heath IM-28 VTVM Kit. New. Perfect. 
Ordered by mistake. $40. Schultz, Box “*L”’, 

FPO New York 09544. 

THe book “CQ YL’ has been updated again | — 
with a new supplement bringing the YLRL 
Officers section up to date through 1977, plus 

a report on the 7th International YLRL Con- 
vention held in Houston in June 1976. If 
you have a copy of “CQ YL” and would | — 
like to add the new supplement (the pages | — 

are ‘‘slotted’’ so they can be inserted direct- | 
ly into the book’s spiral backbone), drop a | 
note with your request to author/publisher, 
W5 RZJ, Louisa Sando, 9412 Rio Grande 
Bivd., N:W., Albuquerque, NM 87114. Please 
enclose $1.00 to cover cost of printing and 
mailing. The one and only book about YLs 
in ham radio, ‘‘'CQ. YL" contains 23 chapters, | 
over 600 photographs. Order your autograph- | — 
ed copy, or a gift copy, from W5 RZJ, $3.50, 
postpaid. 

MEDICAL: Any licensed amateur radio op- 
erator in the medical or paramedical field’ 
should join MARCO (Medical Radio Council). 
Contact: Stan Carp, M.D., KIEEG, 44 Main 
St., Saugus, MA 01906, (617) 233-1234. 

LOOKING FOR old Lionel trains. Interested 
only in ‘O' gauge, excellent to like-new 
condition. Primary 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. 

FOR SALE: Spectra Physics 137P 2 mw laser 
tube, brand new, never used, $80. G.R. 
572B, 1 kHz Hummer, $15. Irwin Math, 
320 Northern Blvd., Great Neck, NY 11021. 

FOR SALE: Old issues of Ham Radio, 73, 
CQ, and QST. Some complete runs. Send 
s.a.s.e. for list and prices. A. Dorhoffer, 
K2EEK, CQ Magazine, 14 Vandervneter Ave., 
Port Washington, NY 11050. 

CAN ANYONE HELP? Need a 3RP1A CRT 
to repair my scope. Schultz, W4FA, US Con- 

sulate, Box ‘‘L’’, FPO New York 09544. 

SACRIFICE: Drake T-4X, R-4B, Spk. MS-4 
with p. sup., $595. Atlas 210 X with console, 

$685. All in mint condition. CB Mart, Box 
5024, Conalville, lowa52241. 

HW-202 w/built-in Sandlin scanner, crystals; 

ITC Multi-2000; Bearcat 101 scanner. All in 
good condition. Karl Thurber, W8&FX/4, 
233 Newcastle Lane, Montgomery, AL 

36047 

WANTED: Extra coils for SW-3 receiver. 
| have odd-ball coils and need your single 
extras to make up complete set. Buy or trade. 

Bill Orr, W6SAI, c/o Eimac, 301 Industrial 
Way, San Carlos, CA 94070. ; 

CQ AND QST 1950-1975 issues for sale. Send 
s.a.s.e. if ordering 73, Ham Radio, or other 
CQ and QST issues. One dollar minimum 
order and all issues cost 25 cents each, in- 

cluding USA shipping. Send chronological 

list and full payment to W6LS, 2814 Empire, 
Burbank, CA 91504. Available issues and re- 
fund sent within one month. 



Bannviclecécronics 
THE NAME THAT’S KNOWN AROUND THE WORLD 

COLLINS DRAKE S) Swan. 

SWAN 750-CW 

[ICOM] 
COLLINS 75S-3C 

ICOM IC-211 
& ICOM IC-22S 

DENTRON MLA 2500 

WILSON MARK IV 
& WILSON WE-800 

YAESU FT-227R 

4 ATLAS 
"= RADIO INC. 

EIMAC 3-500Z 
ATLAS 350-XL & YAESU FT-901D 

° 9 LARGEST STOCKING HAM DEALER 

New York City’s compere repair LAB ON PREMISES 
: : BIRD WATTMETER, YAESU, DRAKE, ICOM, TEMPO, SHURE, 

Open Mon./Fri. —9:00 a.m..- 5:30 p.m. Sat. until 3:00 p.m. KDK-2015R, TURNER, ASTATIC, HYGAIN, LARSEN, WIL- 

MAIL ALL ORDERS TO: BARRY ELECTRONICS CORPORATION SON DENTRON-VHF ENG.-STANDARD COMM-TUBES-3-500Z, J 

512 BROADWAY, NEW YORK CITY, NEW YORK 10012 572B-etc. IN STOCK. TOP TRADES GIVEN ON YOUR 

BARRY INTERNATIONAL TELEX 12-7670 212-925-7000 USED EQUIPMENT. 

WE SHIP WORLDWIDE DEALER INQUIRIES INVITED, PHONE IN YOUR ORDER & BE REIMBURSED. 

we 
oe 
<S 

ie Circle No. 1 on Reader Service Card 

* : le D&V RADIO PARTS 
Ee: “Talk to the World-Become A Ham VARIABLE & TRIMMER CAPACITORS-RF CHOKES - 

2 Operator’’ bumper stickers are available AIR WOUND COILS-TOROIDS-FEED THRU’S—~ 
x f Pp CO f P 2 : TUBULAR TRIMMERS -KNOBS -WIRE-COUPLINGS - 
3 rom for 25 cents plus a legal-size TRANSMATCH COMPONENTS. 

: s.a.s.e. Write to: CO, 14 Vanderventer No minimum order-low cost shipping. 

= Ave., Port Washington NY 11050. First class stamp for complete flyer. 

12805 W. SARLE, FREELAND, MICHIGAN 48623 

E: Circle No. 8 on Reader Service Card 

é ay NORTH GEORGIA'S ONLY 

<* AUTHORIZED YAESU DEALER 

rt Britt’s 2-Day Radio 
Gales & Service 

ADVANCED AMATEUR RADIO EQUIPMENT 

SAGAL ELECTRONICS INC. 
COMMUNICATIONS SYSTEMS 

TWO-WAY RADIO @ MOBILE PHONES 

NEW! See Jan 78 Ad in QST or write for info. 
Curtis Electro Devices, Inc. 

(415) 964-3136 
Box 4090, Mountain View, CA94040 

AMATEUR RADIO 
SERVICE FACILITY ON PREMISES 

~— Ae oY 

1219 ST. Georges Ave. F., Roselle, NJ 07203 
(201) 289-2390 

Circle No. 40 on Reader Service Card Circle No. 6 on Reader Service Card 

2508 ATLANTA ST. 

DAN C. BRITT BELMONT HILLS SHOPPING CENTER 

432-8006 SMYRNA, GA. 30080 

Circle No. 2 on Reader Service Card 
iP 

MILITARY SURPLUS WANTED ee CO 
Space buys more and pays more. High- 

est prices ever on U.S. Military sur- 

plus, especially on Collins equipment 

or parts. We pay freight. Call collect 

now for our high offer. 201 440-8787. 

SPACE ELECTRONICS CO. 
div. of Military Electronics Corp. 

35 Ruta Court, S. Hackensack, N.J. 07606 

NEW 160-80-40 TRAP DIPOLE 104 FT. LONG 
See CQ Jan’78 Page 30. TD-160 $41.95 & 3.00 UPS 

Other Models Available - Trap - Parallel 80-10 

Send Stamp or SASE for Catalog 
Phone Orders Welcome - VISA - Mastercharge 

GET ORGANIZED! 
Here's a set of 4 sturdy files that holds ove 
4 years of your favorite 8Y2 x 11 magazines 

4 MAG FILES $4.95 
Send $4.95 plus $1.00 

; for postage and handling to: 

BALUNS (813) 585-9688 

P.O. Box 1682 SUPERMARKET: oo ntseao 
VERTICALS PORTABLES 

SONVS-ILTINW 

oe DGM INDUSTRIES 
ey 4 P.O. Box 222, Cheshire, CT. 06410 

(Conn. residents add 7% sales tax) 

= Circle No. 7 on Reader Service Card Circle No. 42 on Reader Service Card Circle No. 55 on Reader Service Card 



REGENCY HR2A with Tone pad. $180. FM 

stereo tuner, 8 track player. WAI1GFJ, Gabe 

Gargiulo, 17 Whitney St., East Hartford, CE 

06118. 

Ue ie ha Fe ah Ra og a Sa ee i ee 

FOR SALE: Heath HW-29A 6 meter trans- 

ceiver with mike, mint condtion $25. Dr. Eric 

Palmer, W2RD, 1602 Mermaid Ave., Coney 

Island, NY 11224. 

RADIO STATION OPERATORS: Group of 

10 long established camps located in New 

York Adirondacks, Massachusetts, & Con- 

necticut Berkshires, and Maine offer excellent 

opportunity for broadcast and amateur radio 

operators. Graduate and undergraduate 

students. Experience necessary in announcing, 

setting up equipment, and organizing pro- 

gram. 8 week summer season. For application 

and further information write: (Enclose 

Full Details As To Your Qualification) Kathy 

Singer, Placement Advisor, 105 Fairview Ave., 

Port Washington, NY 11050. 

SELL: CQ Magazines complete. Reasonable 

offers, cash or trade. Nagle, 12330 Lawyers 

Rd., Herndon, VA 22070. 

SELL: HW-7 transceiver with HWA7-1 PS 

$60. Good condx with manuals. Pierre Le- 

Long, N6GO, 5408 Simpson Ave., No. Holly- 

' wood, CA 91607. 

WANTED: Schenatic and manual for RCA 

CB2608A to buy or copy and return. F.C, 

Bergquist, 104 Sarver Dr., Leesville, LA 

71446 or (318) 238-9724. 

WANTED: World War | Army/Navy Radios, 
parts, telegraph sets. K4TS, Rt. 2, Box 3, 

Fredericksburg, VA 22401. 

WANTED: National receivers, working or not. 
T.N. Colbert, WA8MLV, 1008 Englewood 
Dr., Parma, OH eee 

HALLICRAFTERS S-41G. R. Randall, 
K6ARE, 1263 Lakehurst Rd., Livermore, CA 

94550. 

UNIVERSAL QSL and DX cards needed. 
Send QSL and DX cards to Philip Kurkland, 
357 East 201 St., Apt. 1-F, Bronx, NY 

10458. 

WANTED: Johnson Viking I! transmitter 
for novice work, not over $125. John Wash- 
ington, 55 North Main St., Brockton, MA 

02401. 

TS-820, VFO, CW Filter, new, $1100. 
K8CVV, (313) 549-2353, 4612 Woodland, 

Royal Oak, M1 48073. 

FOR SALE: D104 mike with ‘'G” stand 
Astatic Corp., pick-up only, $20. WB2UFY, 

Hank Van Handle, 139 Howe Ave., Passaic, 

NJ07055. 

OTATABLE 
/REDUCED SIE 

LOG PERIODIC ANTENNAS 

Through mechanical and electrical loading techniques these log peri- 

odic antennas provide outstanding frequency coverage for their size. 

High efficiency structural design eliminates overhead boom bracing. 

Wide band coverage makes them ideal for MARS, maritime, commer- 

cial or government HF communications. MLP-1 has 29’ turning radius. 

MLP-4 has 55’ turning radius. 

and... 
A POWERFUL ROTATOR TO ORIENT LARGER 

DIRECTIONAL ARRAYS. Features dual direction shock absorbing 

view with weather- 
proof panels removed. 

Remote Control 

system to protect antenna and mechanism from impact 

loads. Strong enough to be mounted at the top of the 

tower, and its compact size fits inside most towers. 

Removable weatherproof panels. Size: 19” x 24” x 
16/2”. Rotary torque 18,000 inch 
pounds. Braking torque 35,000 

inch pounds. Remote control 

unit fits standard 19” rack panel. 

Sabre also manufactures a 
complete line of towers for 

all applications. 

AASABRE COMMUNICATIONS COKP 
119 Main Street « Sioux City, lowa 51103 

712/258-6690 

Circle No. 57 on Reader Service Card 
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WANTED: Fourth edition ARRL Radio Ama- 
teur’s Handbook. W9DDL, 5006 N. Second 

St., Loves Park, IL 61111. 

WILL PAY $100 for factory wired Atwater 
Kent Breadboard Radio in restorable condi- 
tion. WB1BVO, 22 Forest St., Branford, CT 

06405. 

MINOX Camera model II11—C automatic with 
electronic shutter speeds and flash unit. New 
in box, $165. G. Alfred Dodds, 874 Pepper- 
wood Lane, Brunswick, OH 44212. 

FOR SALE: Freshman masterpiece in ex- 
cellent condition, best offer. N3IK, RD 1, 
Box 181A, Kunkletown, PA 18058. 

JOHNSON 6N2 and VFO, perfect for Oscar. 
Includes manuals and spare tubes, $50. Com- 
plete Bell and Howell television course with 
design console, etc. Make offer (the books 

are heavy). Bob Sullivan, N4RS, P.O. Box 
6216, Arlington, VA (703) 430-3155. 

FOR SALE: Drake TR-6 w/noise blanker AC- 

4, MS-4, excellent condition, recently back 
from Drake, Cadillac of six meter rigs, $625. 
Dick, K1S¥Y1, (617) 943-4420 after 8 p.m. 

ES 

SELL/TRADE Several 12 VDC Coax Relays, 
150 WRF 550 MHz, each $5. Three DPDT 
coax relays 2KW, each $35. List my excess 
gear, SASE. W4API, Box 4095, Arlington, VA 

22204. 

SELL: Plug-in SSB-CW product detector for 
HRO 60, HRO 50, NC 183D, $89.50 p.p. 
Maximilian Fuchs cle Plymouth Lane, 

Swampscott, MA 01907. 

TEMPO 2020 $650., other acces. J.P. John- 
son, WB4BYO, 135 W. 9th St., Jacksonville, 

[FS RNs, 

HEWLETT—PACKARD 200C audio osc. $30, 
200T low distortion osc. $100; 211A sq. 
wave gen. $60;212A pulse ge. $40;712B pwr 
supply $40; all with manuals. P.h.D. 5220 

Carlingford, Riverside, CA 92504. 

WANTED: IRCs, as many as 50-100. Paying 
20 cents each. Bob May, K4SE, P.O. Box 

30, Jonesboro, TN 37659. 

WANTED: Heath SP5220 variable isolated 
AC supply, or equivalent. State conditon and 

price. Caswell Davis, Jr., 601 Delmar, Apt. 

2, San Antonio, TX 78210. 

WANTED: BC342, BC348, BC779, with AC. 
Also S-20-R receiver. Jack Larson, W6TBA, 
Rt. 1, Box 105B, Rosamond, CA 93560. 

WANTED: KW Roller Inductor. Sell 36000- 

3600 x fmr at 1 amp with 110/220 Price $40 
FOB. Paul Bittner, 1616 South St., Eau 

Claire, W1 54701. 

SELL: 1930‘s xmtrs, receivers, 5M mobile, 
ore, S.a.s.e. for list. J. Pluth, 7720 W. 162nd 
Pl., Tinley Park, 1.60477. 

WOULD LIKE TO SWAP my Genave GT X- 

200, 14-77, for H.T. or over the shoulder 

xcvr. 
factory inst. receiver pre-amp. WB7BHZ, 

P.O. Box 223, Wadsworth, NV 89442. 

Genave is clean, full of srystals and has. 



derventer Ave., Port Washington, NY 11050. 

April 28, 29, 30. 
At Hara Arena, 
Dayton, Ohio 
This year’s Dayton Hamvention 
promises to be the biggest and best yet! 

- Start with more exhibit and flea market 
space than before. Then: @ informative 
programs ® new products ® technical 
sessions @ ARRL and FCC forums ® 
special and group meetings @ ladies’ 
programs @ transmitter hunts © total 
value of prizes exceeds $15,000. 

Top it all off with the Grand Banquet, 
Saturday evening April 29. 

If you have registered within the last 
3 years you will receive a program and 
information brochure in March. 

Admission $3 in advance, $4 at the door. 
Saturday night banquet $8 per person. 
Flea Market space $5 to $8 per space 
depending on number of spaces. At door 
only. Make check payable to: Dayton 
Hamvention, P.O. Box 44, Dayton, 
Ohio 45401. 

For special hotel/motel rates and 
reservations information write to above 
address. Inquiries: call 513-854-4126. 

See you at the world’s 
largest Ham Convention! 

Circle No. 10 on Reader Service Card 

FOR SALE: Ejico 753%752-751, RME6900, 
Com IV 6M, Ill 2M, SR34AC, JRC425, TX-l, 
Mciro 723, Magnum 6 (Heath), Globe Hi- 

bander, ex/condx, w/man, send offers. Jo- 
seph Bedlovies, 30 Ridge St., Milford, (Sip 

06610. 

FOR SALE: Two Hella Halogen fog lights 
(new in boxes), 139 ZNEH CC, plus dash- 

board illuminated switch for a Porsche, $30. 
A. Dorhoffer, K2EEK, CQ Magazine, 14 Van- 

WANTED: Pre-war issues of Short Wave Craft 
magazine. Bill Orr, W6SAI, c/o Eimac, 301 In- 

‘dustrial Way, San Carlos, CA 94070. 

WANTED: Collins 51-R_ receiver (VHF). 
Bill Orr, W6SAI, c/o Eimac, 301 Industrial 

Way, San Carlos, CA 94070. 

CERTIFICATE FOR PROVEN TWO—WAY 
RADIO CONTACTS with Amateurs in all 
ten (10) USA call areas. Award suitable to 
frame and proven achievements added on re- 

quest. SASE brings TAD data sheet from 

W6LS, 2814 Empire, Burbank, CA 91504. 

BE FIRST TO KNOW precisely when and 
where to work all the choice DX. Bi-weekly 

L!I DXA DX Bulletin has: Hot DX New, Time 
and Frequency of each goodie, QSL Info, 
Propagation Forecast, and more. Send busi- 
ness size SASE for free sample copy or $8 

for 1-year domestic subscription. Long Is- 
land DX Association, DX Bulletin, PO Box 

173, Huntington, NY 11743. 

HIGH SPEED CODE TAPES—40 to 80 WPM. 

Inquire to K4KHT, 4330 N.E. 13th St: 

Ocala, FL 32670. 

WANTED: One copy of the May 1976 issue 
of Ham Radio Magazine. Irwin Schwartz, 
K2VG, c/o CQ Magazine, 14 Vanderventer 
Ave., Port Washington, NY 11050. 

HEATH Sb104 with noise blanker, cw filter, 
speaker, power supply first $500. takes this 
mint working set. W2GUJ, (516) 378-8173, 
314 Smith Street, Freeport, NY 11520. 

—MODEL UB—80—40—-TDA— —MODEL UB—80—40—DDA— 

DIPOLE ANTENNA SYSTEMS 

© 80 & 40 meter trap dipole 
®@ Includes Ultra-Bal 2kw 

Balun. Hi-O Traps. 
® Quality no. 14 copperweld 

High strength antenna wire 

@ Assembled; only 80 meter 
Resonator needs setting. 

@ Use as inverted vee or 
flat top dipole 

@ 104 feet overall 

Only $39.95 ppd. USA. 

@ 80 & 40 meter dual full 
size parallel dipole. 

@ Includes Ultra-Bal 2kw 

Balun. 
@ No. 14 copperweld wire 

® Dipoles 67 and 130’ long. 

@ Inverted vee or flat-top. 
®@ Fully assembled; only 

install end insulators 

Only $27.50 PPd. USA. 

SEE These Antennas At Your Dealer—If Not Available 

You May Order Direct: 

K. E. Electronics Co. 
130 North Sherman, Corona, CA 91720 

Circle No. 56 on Reader Service Card 
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LIP YOUR OUTPUT 
INTO SOMETHING | 

‘COMFORTABLE ~~ 

TRANSMITTER 
MATCHING INDUCTANCE 

New Swan Antenna Tuners: 

ST-2 
ANTENNA TUNER 

ANTENNA 
MATCHING 

steady your impedance at 50 Ohms 

Your transceiver just met its 

match! 
For both balanced and unbal- 

anced output, Swan’s new ST-1 
and ST-2 Antenna Tuners put a 
reliable 50 Ohm source between 
your 160-10 meter transmitter... 

and virtually any type antenna 
system. 

Keeps them going steady. And 
puts something over on the 
transceiver in the bargain: Swan’s 
advanced electronics make 10’ of 
feeder line look like 50’ to your 
equipment, with the impedance 
now leveled out. 

You can pull a few wires in 
transmission line options too. 

Feed coaxial cable only into the 
tuner; run twin-lead out to your 
antenna...with no power 
penalties. 

Match Swan specs against any 

similar capability: 
C) Antenna input connections for 

unbalanced coaxial SO239 
random wire or balanced line 

98 e CQ e April, 1978 

tuned feeders, with ceramic 
feedthrough. 

OJ Built-in heavy duty 4:1 balun, 
to transform load impedance 
to 50-70 Ohms. 

LC] Power-handling: 3 KW PEP. 
(11 1.7 MHz through 30 MHz 

continuous frequency coverage 
tuning. 

OC] Dimensions: 5142” H x 13” W x 
144” D. 

OX Weight: 11.5 lbs. 

Two on a match, comfortably 
priced. Snap in the ST-1 Antenna 
Tuner if your rig now has a 
wattmeter or VSWR bridge in 

place. $189.95. 

Our second matchmaker, the 

ST-2 has two built-in meters 

CIRCLE 44 ON READER SERVICE CARD 

added for monitoring your output. 
One reads forward power to 
2,000 watts, while the other 
reads reflected power to 200 watts. 
Simultaneously. $249.95. 
Now available at your Swan 

dealer, or factory-direct — both 
honor your Swan Credit Card (or 

can supply you with an application 

without delay. ) 

4 
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CJ Please rush full information for Swan 

ST-1 and ST-2 Antenna Tuners. 

0 Include an application form for a Swan 
Credit Card. 

Name 

Address 

City 

pom t oer eersrsrss---- 

ZAIN. 
© ELECTRONICS 
a subsidiary of Cubic Corporation 

305 Airport Road, Oceanside, CA 92054 

Swan’s continuing commitment to product improvement 
may affect specifications and prices without notice. 
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Get the most 
from 
your antenna! 

_. With the Omega-t Antenna Noise Bridge 
you can test for resonant frequency and 
impedance... adjust and retest... until your 

antenna performs at its optimum. Use 

_ the Noise Bridge to trim RF lines for best 
| performance, too. 

This patented design uses your sensi- 

tive receiver as a bridge detector, out- 
performing more expensive test equipments. 

Reduce power loss due to mismatch — 

~ now! Get more details or order today. 

Model TE7-01 . . . 1-100 MHz range: $34.95 

Model TE7-02 . . . 1-300 MHz range: $44.95 

ELECTROSPACE 

E Ss : SYSTEMS, INC. 

P.O. BOX 1395 
RICHARDSON, TEXAS 75080 
TELEPHONE (214) 231-9303 

Sold at Amateur Radio Dealers 
or Direct from Electrospace Systems, Inc. 

_ Circle No. 15 on Reader Service Card 

ADVERTISER'S 
INDEX 

New Reader Service System 

To speed information to you on pro- 

ducts shown in CO advertising, a new 

computerized Reader Service System 

has been designed. For additional in- 

formation on a particular ad in this 

issue, tear out the Reader Service 

postcard bound between pages 84 

and 85, and circle the numbers on 

the card which correspond with the 

Reader Service numbers listed on the 

INDIVIDUAL ADS. DON'T CIRCLE 

THE PAGE NUMBERS! Fill in your 

name and address, and mail. We'll 

have your information on the way in 

short order. 

Antenna Supermarket........ 95 

Bachyoe eCtrOnicSie, .. ese os 95 

Britt’s 2-Way Radio 

Bales Gf Service | a... Ba ae 95 

Butternut Electronics Co...... 91 

CECO Communications Inc. . . .67 

GLE SOARES een! Se ieee 69 

PROGRAMMABLE MEMORY 
KEYER SYSTEM 

* 

* (plus sales tax for PA 
residents and $2.50 
shipping and handling charges) 

GENERAL INFORMATION 

All solid-state reprogrammable memory keyer 
with six 25 character (512 bit) “MOS” mem- 

ories with adjustable auto-repeat mode. Full 
IAMBIC keyer with triggered clock DOT & 
DASH MEMORIES operates from 2 to 50 WPM. 
Silent grid-block and cathode keyed output. 
Built-in monitor and speaker. 

FEATURES 

¢ Designed for contests or daily QSO’s 
¢ Programmable as fast as you may send 
e Speed adjustable from 2 to 50 WPM 
e Full erase feature (4 seconds) or record over 

old message 
e Six 512 Bit (25 character) messages, i.e., CQ 
CQ DX CQ DX DE W3HXK W3HXK 

DEALER INQUIRIES INVITED 

100% MANUFACTURED IN U.S.A. 

Curtis Electro Devices Inc. ... .95 

DGNM:ladustriess.-. acca ces: 95 

D&V: Radio Batts:s <7. oe. ae. 95 

DX Engineering... 6... ik as 93 

Dayton Hamvention ......... 97 

Bysjeva gal stocks (Any: sue ea aay UemmnEn ten 9 

Es | Oeee perro oar oe ewes alee 13 

Eimac, Div. of Varian ....Cov. IV 

Electronic Research Corp..... 88 

Electrospace Systems, Inc. ... .99 

Ex-cell-o, Greenlee Tool Co. . . .90 

PatterodiOuteeter.ts ya ore aise 93 

UehesRiInnhey:GOR!. Ms. cess 57 

Elesien GOLDscsae ec tacce pects alecers 46 

Gillen etre eras Ra 67 

Gregory. EIeCLLONICS: fens. ns 23 

Hal Communications......... 43 

Mamtronicss.. say. ost een eee 75 

Henry: Radio see. eee eee LO 

ITT World Communications . . .23 

International Crystal Mfg. Co.. .12 

vat GhyStalS@ weaete savant age sa 91 

KE Electronics: GOn. sale ape ae 97 

KANLECON IGS sain nee cee eat 41,67 

Kenwood...... Cov. II, 2,50, 51 

Automatic repeat mode adjustable from 0 to 
2 minutes 

Individual message, auto repeat, and end of 
message lamp indicators 
Silent output for grid block and cathode 
keyed circuits 
Full IAMBIC operation with DOT and DASH 

memories 

Optional remote control available 
Built-in monitor/speaker with volume con- 
trol 
Mode switch allows normal operate, local 
and tune 
115 VAC 50/60 Hz or 8 to 16 VDC 6 watts 

(220 VAC 50/60 Hz optional available) 
Size 4-9/16"’ H x 7-13/16"’ W x 6-9/16"’ D 

Weight 2 lbs. 

REDI-KILOWATT 
INTERNATIONAL, INC. 
P.O. Box 662 Holland, Pa. 18966 

(215) 357-9214 

Kirk Electronics, 

Divs of: Viking: Instr. -lnc. 24.0.5 37 

NW eS erect cites sa tls one 1,93 

Mecklenburg Amateur Radio 

Society: (ner. ou... oe eee 74 

WIOTSG ali ty 2 yp a ee 49 

New-l ronics: Corp: +... eee 11 

Palomar Engineers........... 91 

Redisitiowatt 1) 212 ene seen ee 99 

Rolin: Distributors seas 93 

Sabre Communications Corp. . .96 

Sabtronics International Inc... .52 

Sagal ‘Electronics. ee. se 95 

Skylane Products-W4YM..... 93 

Space s21eCtrOnieS-ee ic. Aaa og 95 

SwaniElectronicsi ae o. 25, 98 

LOMO Xe, ie ete aes eee 87 

Ten heC oie vc atuine ee eee y 

Erize xs ower: Corp. nen smee ae: 89 

Tufts Radio Electronics....... fal 

Unarco-Rohn Tower......... 518) 

United High Power ....... 67,93 

Wilson Electronics#<2 >. 22. 4 

Yaesu Electronics 

COro cee ee Ys oie 100, Cov. III 
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FT-901DM_— 
COMPETITION-GRADE HF TRANSCEIVER 

SPEAK TO THE WORLD IN ANY MODE 

Price And Specifications Subject To 
Change Without Notice Or Obligation , 

3 

| VYAESU : 
arma \e/ The smart radio 

YAESU ELECTRONICS CORP., 15954 Downey Ave., Paramount, CA 90723 (213) 633-4007 

YAESU ELECTRONICS CORP., Eastern Service Ctr., 613 Redna Ter., Cincinnati, OH 45215 
Circle No. 53 on Reader Service Card 
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arma YAESU ELECTRONICS CORP., 15954 Downey Ave., Paramount, CA 90723 (213) 633-4007 

~ BOARDS INSIDE CABINET 
CARR OSC unit 

VOX unit 

AF unit 

IF unit Been 
Filter unit 

Noise Blanker/RF Processor 

Rectifier unit 

Rectifier unit 

Power XFMR 

Final Amplifier unit 
VCO unit 

TUNE control 

PLL unit 

RF unit 

Counter Display unit 
FM unit 

RONT PANEL CONTROLS 
Vox gain 
Carrier level/keyer speed 
Audio Peak Frequency system 

MODE switch (SSB, CW, FSK, AM, 
FM) 
Crystal calibrator/Noise blanker 
Rejection tuning/variable IF passband 

Design And Specifications Subject To 

Change Without Notice Or Obligation 

tuning 

Frequency memory system 
Digital plus analog frequency readout hh tt 
Band switch (160-10 meters + 

WWV/JJY receive) 

Eee THE SYMBOL OF TECHNICAL EXCELLENCE 
RF Processor level 

RF attenuator 

TUNE contro! (Places transmitter in VWA\ESU 
“TUNE” condition for ten seconds, then 

returns to “receive” condition to protect | 

final tubes from excessive key-down e Ss ri oa ir Fr Pa | O 

time) 

1078 

YAESU ELECTRONICS CORP., Eastern Service Ctr., 613 Redna Ter., Cincinnati, OH 45215 

Circle No. 54 on Reader Service Card 



The first three of a new family of 
power tubes are available today 
from EIMAC. These ceramic-metal 
triodes provide the high power, gain 
and efficiency of tetrodes, along 
with long life and reliability up into 
the UHF spectrum. 

EIMAC can supply cavity or cavity 
design guidance for these tubes in 
CW as well as pulse service. Be- 
ause of the circuit simplicity of 

triodes, this EIMAC family allows 
he circuit designer to take full ad- 

ey s 

ST TR RR RS EE 

Look at the numbers: 

EIMAC 

3CX400U7 13.5dB 225W 

8938 - 1570W 

varnitage of simpie cavity design. No 
tricky screen bypass capacitors or 
critical isolation circuits are re- 
quired. 

| EIMAC delivers | 

Circle No. 13 on Reader Service Card 

Typical CW Performance Data 

Power 

|e | cain | Gatput_| Frequency 
900MHz 400W. 1000MHz 

3CX600U7 14.0dB 445W | 775MHz 600W 1000MHz 

12.8dB — 

Maximum 
Frequency 

Plate 
Dissipation 

400MHz 1500W 00) 4 

For full information, contact Varian, 

EIMAC Division, 301 Industrial Way, 
San Carlos, California 94070. Tele- 
phone (415) 592-1221. Or cali any \. 
of the more than 30 Varian Electron 
Device Group Sales Offices 
throughout the world. 
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