


Mew WcerrRu?! Meadquarters 
After more than 30  years in  the same location, Henry handhelds and solid state amplifiers all FCC typl 
Radio in Los Angeles has moved to a beautiful new accepted, and finally d broad line of industrial an( 
"World Headquarters" to better serve our amateur, medical RF power supplies and plasma generator 
commercial .and industrial customers in Southern providing reliable continuous duty HFand VHF in thl 
California, all over the United States and indeed the power range of 500 to 10.000 watts. 
world. Henry Radio has come a long way in the 53 year 
Our new headquarters are just a few blocks from the since we first began serving the amateur fraternity I 
Olympic Boulevard location where we have been the same personalized manner we have alway 
meeting and assisting our good friends for these greeted our customers, we say you. to all 
many years. All the famous Henry services dre still our thousands of loyal customers whose support ha 
mailable ... only more so. The world's broadest l inr of dllowed us to come so fdr we sdy .hello.. fro,- 
amateur communication equipment plus the Henry our new ..world.. headquaners to dll those thousand 
line of high power H F  linear dmplifiers. solid stdte of customers throughout the world we intend 
VHF and UHF amplifiers, our own Tempo line of Serve in the years to come, 
synthesized hand helds for amateur use at 144.220 
dnd 440 MHz as well as commercial channelized Pledse let us know how we can assist you. 
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Model 1528 

Continuous Duty 
160-15' Meters 

2kW Linear - 
Temperaturecontrol led design for  

"key-down" operat ion over a wide frequency range. 

2 kW PEP. 1 kW cw, RTTY. SSTV operation-all modes full 
rated input, continuous duty cycle. 
160-15' meter amateur band coverage, plus expanded ranges 
for any future hf band expansions or additions within FCC 
rules. These ranges also include increased coverage for 
MARS, embassy, government, or other such services. 
The Drake L7 utilizes a pair of Eimac 3-500 Z triodes for 
rugged use. and lower replacement cost compared to 
equivalent ceramic types. 

Accurate built-in rf wattmeter, with forwardlreverse readings. 
is switch selected. Calibrated 30013000 watt scales. 
Temperature controlled two speed fan is a high volume low 
noise type and offers optimum cooling. 

Adjustable exciter agc feedback circuitry permits drive power 
to be automatically controlled at proper levels to prevent peak 
clipping and cw overdrive. Front panel control. 

By-pass switching is included for straight through, low power 
operation without having to turn off amplifier. 

Bandpass tuned !nput circuitry for low distortion and 50 ohm 
input impedance. 

Amplifier is comprised of two units-rf deck for desk top and 
separate power supply. 

Operates from 1201240 V-ac, 50160 Hz primary line voltage. 

DRAKE L7 SPECIFICATIONS 
Frequency Coverage': Ham bands 160 through 15 meters'. Non- 

amateur frequenc~es between 6.5 and 21.5 MHz may be covered with 
some mod~flcat~on of the lnput circuit. Plate Power Input: 2000 Watts 
PEP on ssb and a.m. 1000 watts dc on cw. RTTY, and SSTV. Drfve 
Power Requirements: 100 watts PEP on ssb and 75 watts on cw. am. 
RTTY, and SSTV. lnput impedance: 50 ohms. (Bandpass tuned ~nput) 

Output Impedance: Adjustable PI-network matches 50 ohm line with 
SWR not to exceed 2:l. Intermodulation Distortion Products: In 
excess of - 33 dB. Wattmeter Accuracy: 300 watts forward and 
reflected. ? (5% of read~ng + 3 watts). 3MX) watts forward. + (5% of 
readlng + 30 watts). Power Requirements: 240 volts 5060 hertz 15 
amperes, or 120 volts 50-60 herlz 30 amperes. Tub Complement: Two 
of 3.5002 or 880213.5002 or 3-4002. Dimensions: Amplifier 13 69"W x 
6.75"H x 14.25"D (34.8 x 17.1 x 36.2 cm) Power Supply 6.75"W x 7.88"H 
x 1 1  "D (17 x 20 x 28 cm). Weight: Amplll~er 27 Ibs (12.25 kg). Power 
Supply 42.5 Ibs (19.3 kg). 

MN7 and MN2700 
Models 1538 and  1539 

Frequency Coverage: 1.8 - 30 MHz 

Antenna Choice: Matches antennas fed with coax. balanced 
line (use optional B-1000 Balun). or random wire. 

AntennalBy-Pass Switching: Allows matching unit by-pass 
regardless of antenna in use, and selects various antennas. 
Extra Harmonic Reduction: Employs "pi-network" low pass 
filter type circuitry for maximum harmonic rejection. 
Built-in Metering: Accurate Rf Wattmeter and VSWR 
Reading, pushbutton controlled from front panel. 
lnput Impedance: 50 ohms resistive. 

Power Capability: MN7-250 watts average continuous duty 
(0-300W scale). MN2700-1000 watts average continuous 
duty (2000 watts PEP). (0-200 or 0-2000W scale). 
Dimensions: MN7-13.1 "W x 4.53"H x 8.5"Rexcluding 
knobs and connectors (33.26 x 11.5 x 21.6 cm). MN2700- 
13.1 "W ~4.53-H x 13"D excluding knobs and connectors 
(33.26 x 11.5 x 33 cm). 
Weight: MN7-10 Ibs (4.5 kg). MN2700-11 Ibs (5 kg). 

Drake MN7 and MN2700 Specificstlons 
Frequency Coverage: 1.8 to 30 MHz. Band Switch marked tor 160.80. 

40. 20. 15. and 10 meter amateur bands; however. frequency coverage 
between amateur bands is possible by using the nearest band posil~ons 
with a small reduct~on in matching capability. lnput Impedance: 50 
ohms (resistive). Load impedance: 50 ohm coaxial w ~ t h  VSWR of 5:l 
or less at any phase angle (3 1 on 10 meters). 75 ohm coax~al at a lower 
VSWR can be used. Balanced Feedlines: With the Drake El000 
accessory balun, which mounts on rear panel, tunes feed polnt 
impedances of 40 to 1MW) ohms, or 5:l VSWR referenced to 200 ohms 
(3:l on 10 meters). Long-Wire Antennas: Feed polnt impedances up 
to 5:l VSWR referenced to 50 ohms. Also. 5:l referenced to 200 ohms 
with the Drake B-1000 accessory balun (3:l on 10 meters). Meter 
Reads VSWR or forward power. Wattmeter Accuracy: + 5% of 
reading +. 1 % of full scale. inserlion Loss: 0.5 dB or less on each 
band after tuning. Fmnt Panel Contmls: Provide for the adjustment 
of res~stive and reactive tunlng, antenna switching, band sw~tchlng. 
VSWR calibration, and select~on of watts or VSWR calibrat~on, and 
selection of watts or VSWR functions of the meter. Rear Panel 
Connectors: The rear panel has four type SO239 connectors (one for 
~npu l  and 3 for outputs), three screw termlnal connect~ons (for long-wire 
and open-wlre feeder systems), and a ground post. 

'Exporl niodel ~ncludes coverage ot the lOmeler Ham Band 

Speciticalions, availabrlrly and prtces sublect to change wrlhout nolice or obl~galron 

P. L. DRAKE COMPANY 
540 R~chard SI Mlarnlsburg Ohlo 453.17 USA 
Phone (5131 866 2471 Telex 288 017 
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ervation 
Opinion 

It's getting to  be that t ime again. The end of a long winter. The ground is beginning to thaw. 
Trees are starting to green up. Time to start thinking about antennas. And here I am, a displaced Cal- 
ifornian, in the incredibly beautiful part of the country known as New Hampshire. In California I'd had 
to contend with problems such as zoning ordinances, a small city lot, and neighbors with marginal 
TV and stereo sets and a suspicious attitude toward ham radio operators. 

But now, after some 45 years of hamming, suddenly it's different. I have some freedom: a location 
miles from the nearest city, rolling green hills sloping toward a huge lake, no maze of high-voltage 
wires, no manmade interference. This spring I'II put up the ideal antenna. 

But what's the "ideal" antenna? After reading Jim Lawson's series in ham radio, one might con- 
sider the Yagi beam to be the ideal antenna. But to perform well, the Yagi requires, among other 
things, a tower of substantial height. This means bucks. Or, one might consider the quad antenna 
(also bucks and problems with construction). 

So, I have decided that the ideal antenna for me is the long wire. It requires lots of wire and lots of 
real estate. But I'm fortunate. I have plenty of room for installation and a reel of surplus annunciator 
wire - enough for ten wavelengths on the 20-meter band. According to the technical literature, a 
wire ten wavelengths long will produce a gain of 7.5 dB over a dipole, a very respectable figure 
indeed. 

OK, you say, how do you rotate it or change its direction for DX? Answer: you don't. If the anten- 
na is long enough and pointed in the general direction of the highest concentration of the foreign 
Amateur population, the long wire will not only provide excellent DX results off both ends, but will 
also produce sidelobes that will cover intermediate directions. 

This theory was proved last summer, when I first erected a long wire soon after arriving in New 
Hampshire. That long wire was only about three wavelengths on 20 meters. It was oriented due 
north and south; the low end of the antenna was only about 25 feet above ground. With low power 
(10 to 15 watts) I worked everything I could hear on 20 meters, both on short and long path. The 
long-path openings were few but produced some excellent contacts. 

So this spring I'll put up a long wire, ten wavelengths long, on 20 meters, running north and south, 
and I'II feed it with the legal maximum power. Some muscles will be required to get it up into the 
trees (I'll enlist the aid of my staff). Watch out, Bob Locher! I'm out to give you the business! 

The end of this month brings the ever-popular Dayton Hamvention. It will be interesting to see 
how this year's show turns out. Despite sounds of doom and gloom expressed by some in the indus- 
try, there are signs of hope. 1 hear rumors that several manufacturers are planning to announce new 
product lines at the show. That should be something to look forward to. The fact that almost all of 
the major names in Amateur Radio will be at Dayton should make for an enthusiastic crowd. 

This will be the first year I've had a chance to visit the Dayton show. In all my years with ham radio 
I've been living on the West Coast and couldn't attend. But this year I'll be at Dayton with an open 
mind and megabytes of memory storage. I want to talk to you, our reader, to get your feelings about 
the new ham radio: what you like and dislike about it; what you'd like to see in it. I want to talk to 
industry leaders, look for new authors, try to find a few bargains in the flea market (more antenna 
wire), and just rap. Dayton will be extremely important to me as editor of ham radio; but it will be 
more important to you, our readers. Because you can tell me what you want to see in issues to come. 

Look me up. I'II be there to listen to you. We need you and you need us. See you at Dayton! 
Alf Wilson, W6NIF 
editor 



ICOM MOBILE! 
ICOM MOBILE! 
TAHE AMOTHER LOOH AT THE POPULAR MOBILE TWINS. . . 
K-2- AND K-ZSSA. 

KOM KG- Enjoy VHF mobile at its best. Sideband, FM or CW. the ICOM 
IC-260A does it all. The ICOM IC-260A contains all the features a mobile opemtor 
would want in a compact 2 meter mobile package with FM, SSB, CW opemtion. 
Features customers ask for most induding: 

* 3 memories built in. * Memory scan. * Progmmmable band scan. * 600kc repeater offset built in. * Variable repeater split - with the 
2 built in in WOs, it's possible to 
work the odd splits. * Multimode opemtion - USB, 

LSD, CW, and FM. Great for get- 
ting into OSCAR, plus enjoying 
SSB mg chewing as well as 
repeater opemtion. 

W S *  Features that have 
made the field proven and tested 
IC-255A the most popular 2 meter FM n'g 

21 12 I 16th NE, Bellewe, WA 98004 
3331 Towewood Drive, Dallos, TX 75234 

All stated spedRcadaru a n  appmdmate and wbfecl to change wlrhour nollce or obllgotloru. All ICOM mdlas slgnfflmndy exceed FCC repuladoru llmldng sprrlws emUoN. 
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comments 
I 

Dear HR: 
Several things are distressing 

about buying and selling the answers 
to the Amateur license examinations, 
as you mention in your December ed- 
itorial. I hope the matter will eventual- 
ly be settled by having the FCC copy- 
right its future Amateur tests. I hate 
to see Mr. Bash get rich and famous 
when the main thing that attracts 
anybody to "his" stuff is precisely the 
fact that he didn't write it! He only 
compounds his dishonesty by posing 
as a rebel voice against the stingy, 
oppressive Federal regulators - it's 
all a sales pitch. 

But even you somehow seem to re- 
act as if an easy way out were being 
offered. Anybody who buys on this 
assumption is begging to be taken 
advantage of, since memorizing an- 
swers is actually the single most diffi- 
cult way to prepare for a technical ex- 
amination. The only way to make it 
easy is to learn to understand the 
subject matter, surely not an unfair 
requirement for a radio operator's 
license. 

I myself took up Amateur Radio in 
1979 and now have my Extra class li- 
cense, yet I'm no electronics expert 
- only an interested student who 
isn't afraid of a multiple-choice exam- 
ination. In my opinion, Bash and his 
supporters are treating our whole tra- 
dition of self-training - one of the 
best things about this hobby - with 
scorn. 

David Satz, NlAWG 
Cambridge, Massachusetts 

Dear HR: 
W6SAl's article in the September, 

1979, issue of ham radio concerning 
problems with the Collins KWM-2 
transceiver was helpful to me in cur- 
ing relay problems with my 32s-1 
transmitter. The power relay, K1, 

-- - - - 

would sometimes trip as soon as the 
tubes warmed up, causing the trans- 
mitter to turn on. But frequently K1 
would not turn on hard enough to trip 
the antenna relay, K2. It seemed to 
me this problem was brought about 
by stray rf tripping the VOX relay ac- 
tuator tube, VIIA, a 6U8A. 

After examining the circuit careful- 
ly, I decided to shield R75, the grid re- 
sistor of VOX amplifier tube, V14A, a 
12AT7. I felt this resistor might be de- 
veloping a current from stray rf and 
feeding the amplifier. Next, following 
W6SAlfs suggestion, I installed a 2- 
watt, 4700-ohm resistor between pin 
1 (plate) of VOX relay actuator tube 
VllA and K1. Finally, I replaced the 
two 68k 2-watt resistors composing 
R89 in the cathode circuit of VllA 
with three look, 2-watt resistors, be- 
cause the other resistors had shown 
signs of overheating. 

These modifications seem to have 
completely cured my 32s-1 of relay 
trouble, and I thought they might be 
of interest to others who operate Col- 
lins S-line equipment. 

CB communications to telephone 
only. In addition, Rule 23(a)(4) of the 
same section forbids the transmission 
of one-way communications by a CB 
station. Further, Mr. Keen's refer- 
ence to the involvement of a marine 
operator raises other questions re- 
garding operator qualifications and 
equipment control. We also should 
add that while Mr. Keen is a licensed 
Amateur, his proposed system would 
not be licensable in the Amateur 
Radio Service. Nor do we know of 
any other Commission service which 
could license the suggested naviga- 
tional aid as proposed. 

We are bringing this information to 
your attention so that you may alert 
your readers to the regulatory difficul- 
ties involved in the proposed system 
and to warn them against purchasing 
radio equipment that is not licens- 
able. 

Robert L. Cutts, Chief 
Spectrum Management Division 

Federal Communications 
Commission 

Washington, D.C. 

Frisco Roberts, K5CE 
Corpus Christi, Texas 

Dear HR: 
This letter concerns an article in 

ham radio entitled "Navigational Aid 
for Small-Boat Operators" by Henry 
Keen, (September, 1980, pages 
46-47). 

While we appreciate Mr. Keen's ef- 
fort to provide information regarding 
navigational aids for boaters, we are 
concerned that the system described 
would be in violation of the Commis- 
sion's rules. For example, Mr. Keen 
states in the last paragraph of his arti- 
cle, "I suspect that such a system 
might operate, for example, in one of 
the 20-kHz slots that appear in the CB 
spectrum." We do not feel that this 
would be possible or advisable for the 
following reasons. 

Specifically, the proposed use of 
two beacon transmitters would not 
be in accordance with Section 
95.401, Rule 22(a) of the Citizens 
Band Radio Service Rules which limit 

Dear HR: 
To an old-timer who used loop 

modulation on 10 meters in 1932 and 
learned fm during World War II under 
Fred Budleman and Fred Link (Link 
Radio Co.), the article on amplitude 
compandored sideband (ACSB) is 
nothing short of exciting. But can't 
we find a better name for it? 

Am and fm are short, descriptive 
titles. SSB, or better, SB, or side- 
band, have a nice ring. NBVM is as 
cumbersome as the implementation 
of the technique. With full apologies 
to Dr. Lusignan, "amplitude compan- 
dored sideband (ACSB)," has zero 
appeal. Furthermore, it omits an im- 
portant part of the technique: the 
pilot tone. 

A more descriptive, easier-to-han- 
dle title is compressed piloted side- 
band (CPS). This might be shortened 
to compiloted sideband modulator 
(CSM). Let's start the new baby off 
with a good name. 

Jack Geist, N3BEK 
Silver Spring. Maryland 
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ARRL WILL DISCOURAGE 18 AND 24 MHz "experimental" or beacon operation by U.S. Ama- 
teurs, the League's Executive Committee agreed recently. A number of Amateurs have 
applied to  the‘'^^^ for Special Temporary xuthorization. to transmit on the two future 
Amateur bands, as is being done by the two Canadians who are working on 10 MHz. But 
with the uncertainty about when either 18 or 24 MHz will become available, it was felt 
that any such preliminary Amateur operations would encourage others without STAs to 
follow suit. The negative reaction that such unauthorized operations could generate, 
it was felt, would more than outweigh any possible benefit. 

AMATEURS OPERATING 420-450 MHz in the vicinity of military installations in the 
Southwest and Florida got a nice break from the FCC at its agenda meeting on February 
11. Acting on a petition from AMSAT to permit a power increase from the present 50 
watts DC input in those areas, the Commissioners decided, with the agreement of the 
Air Force, that an increase to 1000 watts EIRP was acceptable. There is a stipulation, 
however, that the transmitting antenna be directed at beast 10 degrees above the hori- 
zon. In addition two new restricted areas, both of 50 miles radius, were added at Otis 
Air Force Base in Massachusetts and Beale Air Force Base in California. Other re- 
stricted areas are described in Part 97.61(b)(7) of the rules. 

HMR COMMUNICATIONS IS BEING SUED for $150,000 by the Commonwealth of Pennsylvania 
in a suit filed February 18. In a news release. the state said HMR and its officers. 
Henry M. Robbins , Jr. , and Sr. , and Alice B. Robbins , "have repeatedly and continuously 
violated provisions of the state unfair trade practice and consumer protection law." 
Specific charges include representing HMR as a "million dollar" electronics company 
when in reality it is literally a "garage" operation. "HMR has misrepresented the 
nature and number of its customers, its size and assets, the names and qualifications 
of personnel, quality of equipment, delivery time, terms and conditions of sale, and 
warranty provisions." The state's Bureau of Consumer Protection says it has evidence 
that the Robbinses have not acted in the interest of the corporation but rather in 
their own personal interest in their dealings. 

The Suit Asks the Westmoreland County Common Pleas Court to order HMR and the Rob- 
binses to make restitution to all of the more than a dozen complainants, plus pay the 
state a civil penalty of $150,000. 

FCC'S NEW FORM 610 IS CAUSING enough Amateurs problems that a significant number of 
the forms are being returned without action. Principal confusion with the August, 1980, 
version (the only one now valid) is with questions 2A-2J: 2A should be checked on1 if 
there are no chan es, 2G only if there is an change in name, such as dropping "d 
(the formeFname iust also be provided), an32H and/or 21. which must be checked if the 
mailing address or station location are changed. Questions 3 through 17 must also be 
answered, and failure to include the original or a photocopy of the license is also 
bouncing a number of applications. 

A BIZARRE MURDER ON PALMYRA that took place during the 1974 KP6KR Kingman Reef DX- 
pedition and involved the DXpedition group has just come to light in Hawaii. A young 
couple had run aground off Palmyra and were helped ashore by the DXers before they 
moved on to Kingman. An older retired couple, the Johnsons, arrived at Palmyra while 
KP6KR was operating on nearby Kingman and then disappeared without a trace. 

A Month Later The Young Couple arrived in Hawaii on Johnson's yacht, repainted with 
no registration numbers. They were arrested, tried and convicted of piracy and related 
charges-but not murder, as no trace of the Johnsons was found. WA9UCE (now N6RJ) tes- 
tified for the prosecution at their trial. 

The Johnsons Bodies have now turned up in a drum in Palmyra's lagoon. On February 
23, the convicted pirates were indicted for murder. 

FCC WILL CERTAINLY SUFFER as a result of expected governmental austerity under the 
Reagan administration. The Commission has been told by the Office of Management and 
Budget to expect to cut permanent positions by 8%, with 5% to go this year and 3% more 
in fiscal 1982. According to Broadcastin magazine, that amounts to a staff reduction 
of 160. Just where in the F C C d e  will come from remains to be seen, although 
it's almost certain to affect Amateur Radio matters. 

220 MHZ WAS SPARED, but the Commissioners did give 216-220 MHz to the proposed auto- 
mated inland waterways communications systems (IWCS). The initial proposal for IWCS 
had triggered protests from the Amateur community when a purported typographical error 
specified 216-225 MHz as one of the options for the new system. 

In An Unusual Move, the Commission adopted only those technical standards for IFJCS 
that would serve to protect adjacent TV channel 13. Actual operational standards are 
to be proposed by potential IWCS users and suppliers. 





* Technical Forums 
* ARRL and FCC Forums * GIANT 3-Day Flea Market 
* New Products and Exhibits 
* Grand Banquet * Women's Activities 
* Special Group Meetings 
* Microprocessor Forum 
* YL Forum * Hundreds of Prizes 
* Amateur of Year Award * Special Achievement Awards 

April 24,25,26,1981 
Hara Arena and Exhibition Center - Dayton, Ohio 
Meet your amateur rad~o friends from all over the world at the internationally famous Dayton 
HAMVENTION. 

Seating will be limited for Grand Banquet and Entertainment on Saturday evening so please 
make reservations early. 

If you have registered within the last 3 years you will receive a brochure in late February. If not 
write Box 44, Dayton, OH 45401. 

Nominations are requested for Rad~o Amateur of the Year and Special Achievement Awards. 
Nomination forms are available from Awards Chairman, Box 44, Dayton, OH 45401. 

For special motel rates and reservations write to Hamvention Housing, 1980 Winters Tower, 
Dayton, OH 45423. NO RESERVATIONS WILL BE ACCEPTED BY TELEPHONE. 

All other inquiries write Box 44, Dayton, OH 45401 or phone (513) 296-1 165 - 5-10 P.M. EST. 

Rates for ALL 3 Days: 

Admission: $6 in advance, $7 at door. 
Banquet: $1 2 in advance, $1 4 at door. 
Flea Market Space: $1 2 In advance, $1 4 at gate. 

Make checks payable to Dayton HAMVENTION, Box 33, Dayton, OH 45405. 

Bring your family and enjoy a great weekend in Dayton. 

DAYTON Sponsored by the Dayton Amateur Radio Association, Inc. 
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lnstant Fingertip Tuning-No More Knobs! 
6 Memories for Any Mode (AM,SSBICW, & FM) 
Dual PLL Frequency Synthesized-No Drift! 

A WHOLE NEW BREED OF RADIO IS HERE NOW! No other 
short wave receiver combines so many advanced features for 
both operating convenience and high performance as does the 
new Sony ICF-2001. Once you have operated this exciting new 
radio, you'll be spoiled forever! Direct access tuning eliminates 
conventional tuning knobs and dials with a convenient digital 
keyboard and Liquid Crystal Display (LCD) for accurate frequen. 
cy readout to within 1 KHz. Instant fingertip tuning, up to 8 
memory presets, and continuous scanning features make the 
ICF-2001 the ultimate in convenience. 

Compare the following features against any receiver currently 
available and you will have to agree that the Sony ICF 2001 is the 
best value in shortwave receivers today: 

DUAL PLL SYNTHESIZER CIRCUITRY covers entire 150 KHz to 
29.999 MHz band. PLL, circuit has 100 KHz step while PLL2 
handles 1 KHz step, both of which are controlled by separate 
quartz crystel oscillators for precise. no.drift tuning. DUAL CON- 
VERSION SUPERHETERODYNE circuitry assures superior AM 
reception and hlgh image rejection characteristics. The 10.7 MHz 
IF of the FM band is utlllzed as the 2nd IF of the AM band. A new 
type of crystal filter made especially for this purpose realizes 
clearer reception than commonly used ceramic filters. ALL FET 
FRONT END for high sensitivity and interference rejection. Inter- 
modulation. cross modulation, and spurious interference are ef- 
fectlvely rejected. FET RF AMP contributes to superior image re- 
jection, high sensitivity, and good signal to noise ratio. Both 
strong and weak stations are received with minimal distortion. 

EXTENDED SPECTRUM CONTINUOUS TUNING 

A Enter Button F SSBlCW Compensator 
B Signal Strength G Execute Bar 

Indicator 
Liquid Crystal Display H Manual Tuning Buttons 

D Memory Preset Buttons I Scan Button I 
E Antenna Adjustment J HighlLow Limit Buttons I Dial I 

OPERATIONAL FEATURES 
INSTANT FINGERTIP TUNING w ~ t h  the calculator-type key board 
enables the operator to have ~nstant access to any frequency in 
the LW. MW. SW, and FM bands. And the LCD dlgital frequency 
display confirms the exact. drift-free signal belng received. 
AUTOMATIC SCANNING of the above bands: Continuous 
scannlng of any desired portion of the band 1s achieved by 
setting the "L," and "L2" keys to define the range to be scanned. 
The scanner can stop automatically on strong signals, or it can 
be done manually. MANUAL SEARCH is simllar to the manual 
scan mode and is useful for qulck signal searching. The "UP" 
and "DOWN" keys let the tuner search for you. The "FAST key 
increases the search rate for faster signal detection. MEMORY 
PRESETS. Six memory keys hold desired stations for lnstant 
one-key tuning in any mode (AM. SSBICW, and FM), and also, the 
"L," and "L2" keys can give you two more memory slots when 
not used for scanning. OTHER FEATURES: Local, normal. DX 
sensitivity selector for AM; SSBlCW compensator; 90 min. sleep 
timer; AM Ant. Adjust. 

SPECIFICATIONS 
CIRCUIT SYSTEM: Fm Superheterodyne; AM Dual conversion 
superheterodyne. SIGNAL CIRCUITRY: 4 IC's. 11 FET's. 23 
Transistors, 16 Diodes. AUXILIARY CIRCUITRY: 5 IC's, 1 LSI, 5 
LED'S. 25 Transistors. 9 Diodes. FREQUENCY RANGE: FM 
76-108 MHz; AM 150.29.999 KHz. INTERMEDIATE FREQUENCY: 
FM 10.7 MHz.; AM 1st 66.35 MHz.. 2nd 10 7 MHz. ANTENNAS: FM 
telescoplc, ext. ant. terminal; AM telescoplc, built-in ferrlte bar, 
ext. ant. terminal. POWER: 4.5 VDCll2O VAC DIMENSIONS: 12lk 
(W) X 2114 (ti) X 6% !!n) WEIGHT: 3 Ib. 15 oz. (1.8 kg) 

PHONE C ? 

More Details? CHECK-OFF Page 114 april 1981 11 



Collins Owners' Reports: 
the' S-line 

A survey of owners' 
opinions on the Collins 

32s-line transmitter 
and 75s-line receiver 

In Apr i l  of 1980, ham radio magazine published a 
questionnaire directed at the owners of Collins 
radios: the KWM-212A transceiver, the 32s-line 
transmitter, and the 75s-line receiver. The results of 
the transceiver portion of that questionnaire were 
printed in the March issue. This month, we are pre- 
senting our findings on the 32s and 75s transmit- 
terlreceiver pair, based on the 210 completed ques- 
tionnaires received. 

the good features 
Like the reports we received on the KWM-2/2A, 

reports on Collins S-line gear have been overwhelm- 
ingly favorable. For example, 74 percent of those sur- 
veyed rated Quality of Workmanship a 10 on a scale 
of 1 through 10. That's an astonishing figure. Also 
ranking very high were Durability, which received a 
rating of 10 from 70 percent of those who replied, 
and Reliability, which was rated 10 by 65 percent of 
the respondents to our survey. 

Other features of the Collins S-line praised by 
many S-line owners were stability, audio quality, 
ease of maintenance, receiver selectivity, and dial 

accuracy. See table 1 for the full story. It's clear that 
these solid and dependable Collins radios are highly 
thought of by the hams who own them, and that 
they have retained their reputation for quality down 
through the years despite all of the technological 
wonders that have come along since these radios 
were first designed. Here are some of the comments 
we received to the question, What is the rig's best 
feature? 

By Martin Hanft, WBICHQ, Production 
Editor, ham radio magazine 

- 

table 1. What is  the  rig's best feature?' 

percent 

Reliability 45 
Stability 27.5 
Receiver performance 17.5 
Dial accuracy 15 
Clear audio 15 
Selectivity 12.5 
Signal quality 12.5 
Ease of maintenance 12 
200-Hz CW filter 11 
Ease of tuning 10 
Durability 8.5 
Sensitivity 8.5 
Wide frequency coverage 7.5 
Resale value 5 
Service manual 3 
No Tvl 2.5 

'Many respondents gave more than one response. 
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fig. 1. Ratings of the S-line transmitterlreceiver pair, from 1 (poor) to 10 (perfect) 

"Wide frequency coverage for MARS, easy to 
operate, and very reliable." - W3PE 

"Receiver is top of list when peaked and holds up 
over long periods of use. There's very little aging of 
components. Signals may be equaled but not beaten 
in quality." - W5CAE 

"Total reliability under adverse conditions, ease of 
service, dial accuracy and stability of both frequency 
and operation. Also the ability to cover frequencies 
between 3.2 and 30 MHz without modification - or 
trading it in for another rig!" - W5USI 

"Day in and day out reliability." - WA6T 
"Outstanding sensitivity on all bands, and it does 

not have the constant hiss of solid-state receivers. 
Crisp audio (no mush)." - K6ITL 

"This rig is reliable, no question about it. I expect it 
to perform every time I turn it on and it does. Also, 
the inter-connect for transceive operation is a plus." 
- WDBEOT 

"Selectivity and ability to operate without strong 
signals blocking the receiver. I work 80 and 40 CW 
the most, and I've yet to find a receiver that can out- 
perform the 75s-38 on these bands." - N2DL 

"Excellent receiver and transmitted audio. I have 
modified my receiver according to Jim Fisk's article 
about cascading filters. I've also added some solid- 
state-equivalent "Tubesters" in certain areas: agc, 
audio, VFO, and crystal calibrator." - VE3UP 

"Miles of band spread." - W3EHA 
"Ease of operation. Sixteen years old yet it com- 

petes favorably with present-day designs. Holds 
resale value. Minimum upkeep and repair." - 
W6MIR 

"Front-end overload characteristics. It does not 
give up and die in a strong signal environment, the 
way the vast majority of current solid-state receivers 
do. The 200-Hz CW filter is the best I've ever used." 
- WGJD 

"Reliability. But also outstanding for quality con- 
struction, frequency stability, and re-set accuracy." 
- W7AY 

"One of the best thought-out designs ever. 
Extremely stable - clean signal. Does everything it 
was meant to do, well. One of the most maintainable 
rigs ever. A real classic in my book." - WABTWH 

"Collins uses top-quality switches, making for 
long, trouble-free life. I have used all of the popular 
top radios and I still keep coming back to the Collins 
even though it doesn't have all the fancy features. It 
can't be beat." 

"Does not drift. When I tune in on a certain fre- 
quency it stays on that frequency. It has a very good 
tone. I get good reports from most QSOs. One man 
even said to me, 'I bet you're using a Collins.' " - 
WBBJJJ 

"The best feature of the S-line has always been its 



quality of construction, which has led to a record of 
reliability and dependability unparalleled in Amateur 
equipment. It should be borne in mind that the S-line . . 

is not, strictly speaking, Amateur equipment, as 
there are probably more units in government and 
commercial service than in Amateur use." - 
WA0FY G 

"Reliability, good signal quality, stability." - 
K9KER 

"Overall quality. Good sensitivity and selectivity. 
Extremely durable and easy to service." - K4NYK 

"Never had any trouble with it. Superb workman- 
ship and quality control." - WB7VOR 

"Rejection tuning (variable noise blanker)." - 
KH6BD 

"I can tune in WWV on Monday, turn it off and 
turn it back on on Friday and WWV will still be zero 
beat." - K4KAE 

"Trade-in value." - K9GEL 
"A ham could easily become an appliance operator 

with a rig this well built." - K3JHB 
"Dial readout and mechanism, rugged construc- 

tion, and neat, uncluttered layout." - W l  EED 
"Highly durable: works 3:l SWR all day with no 

problems." - KAGJJK 
"I believe that it is impossible to name one feature 

that is best, but, if I had to, I believe it would be relia- 
bility and quality of construction. What other rigs can 
you name that after twenty years are still state-of- 
the-art and operational?" - WD8BTU 

"Ease of operation, dial accuracy, and consistent 
power over a wide range of frequencies." - WGDPD 

on the  other hand 
Despite the almost overwhelming praise for the 

Collins S-line gear, there were also some criticisms. 
But not many. More than 55 percent of our respond- 
ents told us that there are no worst features to the S- 
line, or if there is one they haven't found it yet. 
That's quite a recommendation. Others, however, 
mentioneddifficulty of tuning (and the time involved), 
being limited to 200-kHz tuning, problems with the 
agc, lack of R.I.T., and the expense of replacement 
parts. Table 2 sums up the story. 

Here are some sample responses to the question, 
What is the rig's worst feature? 

"Some erratic VOX operation. Hard to change 
antenna relay." - W3PE 

"Use of phono connectors in back for interconnec- 
tion and accessories results in a rat's nest of cabling 
and risk of damage by wrong connection." - 
WA4G WG 

"Coverage of only 200 kHz on the VFO dial." 
"Can't think of any." - W2MDB ex-1JY 
"Price." - W4YY 
"S-meter circuit can't hold setting for 10 

table 2. What is the rig's worst feature?' 

percent 
None 55.5 
Use of phone-plug-tipped cables 17 
200-kHz tuning 14 
Replacement tubes 12 
Time spent tuning up 11 
No R.I.T. 10 
VOX 9 
AGC 8 
Incomplete coverage 28-30 MHz 7 
Not solid state 6 
Frequency offset 5 
Expense of parts 4 
Price 4 
Relays 8 

*Many respondents gave more than one response. 

minutes." - KHGGMM 
"Tubes are getting harder to replace." - K9UQN 
"Lack of noise blanker." - WGDPD 
"Tubes." - N2AQS 
"No noise blanker - it is very susceptible to im- 

pulse noise interference. Also, tube design is not as 
sensitive as some of the more modern solid-state 
designs." - K9AUB 

"Can't receive all of 10 meters, even with three 
plug-in crystals. Poor factory service and availability 
of parts." - WBGGFJ 

"The large number of crystals required to cover 
the bands." - VE3BGV 

"Lack of sensitivity on 10-meter band." - 
WA5NOM 

"High cost of mechanical filters." - K4TTO 
"Tubes becoming hard to find." - W5CAE 
"None." - W0PEN 
"Time required to tune up transmitter." - WAGT 
"Servicing is the pits. Invariably, the part you need 

to get to is buried under six wires, three capacitors, 
and a big resistor." - WD0EOT 

"Retuning transmitter after small amounts of 
movement within a band." - N2DL 

"NO R.I.T." - KlMNC 
"Lack of ability to receive on the transmitter PTO, 

no passband tuning, and transceive on CW is not 
possible because of 1350-kHz offset." - W0YK 

"Tunes only 200 kHz." - K1MOU 
"Lenghty tune-up procedure when changing 

bands." - K6MC 
"Lack of rf input attenuator in receiver." - 

WGNTJ 
"With this system you have a desk full of equip- 

ment and a rat's nest of patch cables behind it. You'd 
think they'd have a harness for those cables or a mili- 
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tary-type connector with a dozen or so pins." - 
WB2MXZ 

"Cost." - W5AG 
"Cost of parts is much too high. For example, $40 

for a spinner knob for the VFO." - WB4DOR 
"Unable to use transmitter VFO for receive. 

Vacuum tubes: heat, size, pi-network final tank cir- 
cuit, etc. - all those things that go along with 
vacuum-tube radios." - K4NYK 

"The VOX controls are inside the transmitter." - 
KH6BD 

"Lack of R.I.T. function in transceive, power con- 
sumption, and heat." - K4KAE 

problems 
Again, the largest percentage of respondents 

answered none to the question, Have you had any 
problems? Those that did have problems to report 
mentioned such things as having to replace capaci- 
tors or tubes, TVI, hum, and power supply problems. 
For the complete rundown, see table 3. Below are 
some of the comments. 

table 3. Problems. 

percent 

None 43 
Tubes 23 
Replace small component 13 
Ac power supply 5 
Relays 5 
VOX 4 
Alignment 2 
Drift 2 
AGC 2 
Other 1 

"VFO in 75s-3C went sour when the receiver was 
about 1 % yearsold. Linearity was bad (slug changed). 
I had to buy a rebuilt VFO for $75." - K6RK 

"VOX relay draws high current, thus requiring a 
series resistor. Driver 6CL6 runs hot (it was fixed with 
a heat-dissipating shield)." - W3DSE 

"Dial slipping required some work. Poor contacts 
on RCA connector. Replaced high-voltage rectifiers 
and added vent fan." - WB6AJR 

"None. " - WA7RCR 
"VOX on the transmitter and mechanical filter on 

the receiver." - W6KOM 
"Worn dial mechanism (due to use), a bad resistor 

cleaning about every four or five years. Some routine 
tube failures." - W5AL 

"After 19 years of almost daily use a resistor in the 
VOX circuit failed. " - W2VJN 

"Minor component and tube failures." - W6GQC 
"Bandswitch needed cleaning after exposure to 

salt water! No other problems." - K6ITL 
"Doesn't tolerate SWR over 2:1 .,Blows out trim- 

mer capacitors in pi-section. Twice replaced rectifier 
tubes in power supply." - K7AGC 

"Band-change switch contacts become corroded 
in time and require cleaning." - W4YY 

"Shorted plate capacitor in amplifier circuit, which 
caused rectifiers to burn out. Insulation of ac line in 
transmitter breaking down and shorting." - 
W6BSO 

"Diode in 516F-2 bias supply went bad after one 
year. Three of the 6U8 tubes became gassy." - 
WA5NOM 

"CW spotting switch causing intermittent in 
power output. Contacts needed cleaning and adjust- 
ment." - K6MBV 

"Extreme instability in VOX due partly to heat in 
R88 and R140 of 328-3. Audio distortion on 80 
meters due to rf feedback into mike circuit." - 
WB8SRR 

"Dial slipping and backlash in 75s-1 receiver PTO. 
32s-1 transmitter neutralization sometimes tricky on 
10 meters." - WA4GWG 

"Defective BFO as received from factory - 
promptly repaired." - W81M 

"Tube replacement ." - K20B 
"The three-section, 40-pFd capacitor in the power 

supply of the 75s-3B mounts on an aluminum chas- 
sis. You can not solder the can to achieve a good 
ground. This has presented an intermittent hum 
problem that can be temporarily solved by wiggling 
the capacitor. Also, have had an intermittent pulling 
of the receiver VFO. Occasionally, calibration is about 
6 kHz low on the VFO dial." - WD0EOT 

"Capacitor failure, bad diode, and relay failure." 
- W31J 

"Blown resistor in microphone audio switch." - 
VE3WP 

"In the 13 years I have had Collins, I have replaced 
only one 6146 tube and one small capacitor in the 
VOX circuit, which I repaired myself. No servicing 
needed." - W0VUU 

"In the seven or eight years that I have owned the 
S-line and the 15 years that I have owned a 75A-4, 
other than an occasional tube there have been no 
component or mechanical failures." - VE3UP 

in the VOX circuit (328-31, and a bad electrolytic 
capacitor. All problems well within expectations of related findings 
the equipment and due to normal use." -- K4SE Table 4 shows the accessories purchased most 

"Open relay contacts in 32s-3 transmitter require often by owners of the Collins S-line. Heading the 



making your 
Collins S-line A large number of Collins S-line owners express concern over the fact that 

solid state their rigs use tubes. In fact, tube failure was the single largest problem 
encountered with these radios. Even though problems such as these are 
easily solved, they are problems nonetheless. For that reason, owners of 
Collin S-line equipment may be interested to learn about solid-state devices 
that are now available, devices designed specifically to replace the tubes in 
the 32s transmitter and 75s receiver with solid-state circuitry. 

Each solid-state tube replacement - or Tubester, as they are called - 
plugs neatly into the socket of the tube it replaces. The Collins 75s receiver 
will operate completely normally with only one Tubester replacing a tube, or 
with any mix of Tubesters and tubes, or with all Tubesters. The same is true of 
the 32s transmitter, except that it is not feasible to replace the driver or power 
amplifier tubes. 

The complete installation and touch-up alignment takes only a few minutes 
and requires no special tools or test equipment. No modifications need be 
made in transmitter or receiver, and the installation procedure is simple and 
clearly explained. Operation and performance of the radios remain essentially 
unchanged. 

Heat reduction is substantial with the use of Tubesters; in the case of the 
32s transmitter, there is a 50 percent reduction in wasted power and heat dur- 
ing STANDBY. Reports from owners of Tubesters have been very favorable, and 
in fact, one of the Amateurs at ham radio has been using Tubesters for a year 
and is very happy with them. His only complaint is that, on cold winter nights, 

For more information and a 
price list, writeSKYTEC, 

he can't warm his hands over the glowing filaments. (Note that Tubesters are 
Box 535, Talmage, California designed for S-Line equipment only.) 
95481; telephone 707.462- 
6882. 

list, with a percentage rating of 27, is CW filters. 
Other items mentioned include crystal pack, linear 
amplifier, station control, and tuner. Ninety-seven 
percent of those responding said that they had been 
able to obtain the accessories they wanted, and an 
astounding 99 percent were satisfied with the acces- 
sories they purchased. 

To the question, Have you had the rig serviced?, 
only 45 percent replied that they'd had service work 
done, a finding much in keeping with the high score 
the S-line received for durability and reliability. Of 
those who did have service work done, 92 percent 

table 4. Accessories. 

percent 

Filters 27 
Amplifier 9 
Station control 8 
Crystal pack 8 
Microphone 7 
Wattmeter 7 
Tuner 7 
Rf processor 6 
Q multiplier 5 
Phone patch 4 

said the work was satisfactory. To the question, 
What antenna do you use most?, 59 percent reported 
that they use a beam. Wire antennas accounted for 
33 percent, with all others filling the remaining 8 per- 
cent. 

would you buy one again? 
To this all-important question, the response was a 

resounding 80 percent yes, 20 percent no. These 
figures are even higher than the yeslno ratio for the 
KWM-2 (73 yes127 no). Most of those who said that 
they would not buy the S-line again cited as reasons 
high price, problems with tubes, and lack of up-to- 
the-minute, solid-state features. But for each 
Amateur who would not buy S-line again there were 
four who would - with no doubt about it. Many 
owners of Collins equipment are fiercely devoted to 
their equipment - and to the Collins name. A great 
number of respondents said that they would own 
nothing less than Collins. 

All in all, it seems safe to say that the Collins S-line 
and KWM-2 are well liked - very well liked. They are 
exceptionally reliable and well-built pieces of radio 
gear that have withstood the test of time and still 
command a high price. Owners of Collins radios are 
generally convinced that, for dependability and 
durability, their equipment is top-of-the-line. 

ham radio 
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CW filter 

Network synthesis 
provides new applications 

for surplus 
toroidal inductors 

Most Radio Amateurs are familiar with the 
surplus 88- and 44-mH toroidal inductors used as 
loading coils on the telephone lines. Hundreds of 
these inductors are contained in cylindrical steel 
"loading pots" that can be seen mounted on tele- 
phone poles along suburban and country roads. 
These loading pots vary in diameter from 8 to 16 
inches (20 to 40 cm) and in length from 1.6 to 6.6 feet 
(0.5 to 2 meters). Occasionally, after repairing or 

scrapping a length of line, the telephone company 
discards these loading pots when they can't be 
salvaged for re-use, 

background 
Enterprising Amateurs are sometimes able to 

obtain these surplus loading pots and remove the 
inductors for use in audio-frequency filtering applica- 

, tions. During the past fifteen years, these inductors 
have found their way into many audio-filtering appli- 
cations such as CW, speech and RTTY filters. A par- 
tial list of published articles illustrates the many ways 
in which these surplus inductors have been used by 
the Radio Amateur (references 1-13). 

During the same fifteen-year period, observant 
Amateurs have seen the network synthesis method 
of filter design gradually replace the image-parameter 
design procedure developed by Otto Zobel in 1923. 
Filter designs are now possible which previously 
were not available. For example, the image-param- 

By Edward E. Wetherhold, W3NQN. Honey- 
well, Incorporated, Signal Analysis Center, P.O. 
Box 391, Annapolis, Maryland 21404 

18 april 1981 



eter design procedure requires the addition of 
m-derived matching sections at each end of a proto- 
type pi or T-intermediate section. These matching 
sections are required to transform the image iype- 
dance of the prototype network to a form that can be 
terminated with a common resistor. In addition to 
providing a suitable means of terminating the filter, 
the matching sections also produce a desirable 
abrupt rise in attenuation, with an attenuation peak 
at a frequency equal to 1.25 times the cut-off fre- 
quency of the prototype section (for m = 0.6). 

For non-stringent filtering applications, however, 
the image parameter filter is unnecessarily complex. 
For example, there are many applications where an 
increase in attenuation of between 6 and 8 dB per 
octave for each element is sufficient. With the 
development of network synthesis, it's now possible 
to design simple lowpass (or highpass) filters having 
a simple ladder configuration of alternating shunt Cs 
and series Ls for the lowpass configuration (or vice- 
versa for the highpass configuration) that can be ter- 
minated directly in resistors without the need for 
special end-matching sections. The Butterworth and 
Chebyshev designs are examples of this filter type, 
and they are frequently used when ease of construc- 
tion is of prime importance (see references 14, 15, 
and 19). 

By combining the use of these high-quality surplus 
toroidal inductors with modern filter design tech- 
niques, it's possible to build high-performance 
passive LC audio filters that once were unattractive 
because of high cost, or the difficulty of design and 
construction. This article discusses the design and 
construction of a CW filter using eleven of the 
surplus toroidal inductors. The filter is easy to build, 
and its performance is comparable to that of many of 
the expensive active filters currently available. 

loading inductor types 
and descriptions 

two separate windings of the inductor is not perfect, 
the inductance in the series-aiding connection is 
slightly less than 88 mH. A typical measured value is 
85.7 mH. This value will be used in the filter design to 
be discussed. The less-common type has an induc- 
tance of 44 and 11 mH in the series and parallel con- 
nections. 

These 88- and 44-mH inductors are found in at 
least two different forms. One form is an unpotted 
stack of five inductors encased in a cardboard or 
sheet-metal cylindrical case, with a terminal board 
along its length to which all the inductor windings are 
connected (see reference 5 for details). These induc- 
tors can be easily removed from the stack by prying 
open the case and cutting loose the leads from the 
terminal board. Because the inductors are unpotted, 
any number of turns can be added or removed to 
obtain any odd inductance value that might be re- 
quired for a particular filter design. This capability of 
obtaining a particular inductance value is necessary 
when the filter cut-off frequency and termination 
resistance must be a specific value, for example 750 
Hz and 600 ohms. 

The 88-mH surplus loading inductor is also found 
in a potted form. The potted inductor has two separ- 
ate 22-mH windings terminated in four insulated 
wires, which exit the potting compound (see fig. 1). 
The potting compound is tough and hard. Any 
attempts to remove the inductor from its potted con- 
tainer will result in damage to the inductor windings. 
The photo illustrates what happened when I tried to 
break open the potting compound. Because the 
inductor windings can't be freed from the potting 
compound, the inductor must be used in an applica- 
tion requiring either the 88- or 22-mH values. This 
means that, if the center frequency of a bandpass 
filter is selected to be a specific value, the bandwidth 
and termination resistance of the design must be 
allowed to vary. This is a compromise that must be 
accepted if the fixed 88-mH inductor is to be used - 

Every loading inductor, regardless of type, has two not particularly objectionable. I will show that these 

separate and equal windings wound on a moly- compromisesare unreasonable. 
bdenum-permalloy toroidal core with an outside By using modern filter design procedures and the 

diameter of about 1 inch (2.5 cm). Depending on the 88-mH potted inductor, high performance cw filters 
inductor type and the connection of the two wind- can be designed and constructed where the fixed 

ings, four different values of inductance are avail- inductor value is not a disadvantage. The following 

able. The most commonly available inductor has 88 paragraphs explain the design procedures for obtain- 

mH in the series-aiding connection and 22 mH in the ing a cw filter for any desired Center frequency. 

parallel-aiding connection. (Remember that when 
doubling the turns of an inductor the inductance is design criteria 
quadrupled, because inductance varies as the square and procedures 
of the number of turns. Thus, by connecting the two 
windings together in series-aiding, the turns are Previously published inductance-capacitance CW 
doubled, and the inductance is approximately quad- filter designs used either one or three resonant cir- 
rupled.) Because the magnetic coupling between the cuits (see references 6, 9, and 10). In the two cases 
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fig. 1. The schematic diagram shows the inductor con- 
nections inside the potted case, and the external con- 
nection (series-aiding) required for 85.7 mH. The photo- 
graph shows the unsatisfactory results of removing the 

where only one resonant circuit was used, the skirt 
selectivity was not adequate to warrant serious con- 
sideration by' the experienced CW operator. The 
three-resonator filter was better, but it still lacked 
sufficient selectivity. The design discussed in this 
article has five resonant circuits, and the resulting 
selectivity finally provides the performance that the 
experienced CW operator can appreciate. 

Filter center frequency. Because all but one of the 
filter inductors have a fixed value of 85.7 mH (the 
reason why the value is not 88 mH was previously 
explained), it's necessary that the bandwidth (BW) 
and termination resistance (R,) be permitted to vary 
and be dependent on the selected value of the center 
frequency (f,). This criterion was used because the 
designer will want to select a particular f,, while B W 
and R, are of less interest and can be left to fall where 
they may. Fortunately, for center frequencies 
between 500 and 800 Hz, B W and R, values are quite 

reasonable for the intended filtering application. (Fre- 
quencies below 500 Hz are difficult for most CW 
operators to hear, and for f, values above 800 Hz, 
B W becomes a little too broad.) 

Filter 0. The widely published filter expert Anatol 
Zverev states that a very good bandpass filter can be 
made when its components have a Q not less than 
twenty times the ratio of f,/B W3, where B W3 is the 
3-dB bandwidth. (See reference 16, page 21.) From 
experience, I've found that satisfactory bandpass 
filters can be constructed even if the Q is only ten 
times the f,/B Wt ratio. Since the inductor Q used in 
the construction of this filter varies between 25 and 
40 over the frequency range of interest (500-800 Hz), 
and since the approximate required inductor Q for a 
satisfactory design is a constant of 30 (the fc/B W3 
ratio is a constant 3.05 for all designs), I expect that 
this application of these surplus inductors will be 
quite practical. 

The bandpass filter design is based on a transfor- 
mation of a five-element (C inlout) Chebyshev low- 
pass filter having a reflection coefficient (RC) of 6.3 
percent. This RC value was chosen because the 
bandpass filter center inductor is exactly one-half the 
inductance of the end inductors. Thus, if the end 
inductors are of the 88-mH nominal value, the center 
inductor can be the standard 44-mH type. 

Fig. 2 shows the schematic diagram of the band- 
pass filter, including the component values for an f, 
of 655.4 Hz. In addition to this design, twenty-four 
other designs have been calculated for f,s between 
496-1087 Hz; they are listed in table 1. Table 1 data 
were computer calculated and are based on the eqs. 
1-6 given in Appendix A. The tabulated values of 
C1,5 have been selected to include the standard- 
catalog capacitor values of 0.25, 0.27, 0.33, 0.47, 
0.56, 0.68, 0.82, and 1 pF, with other values slightly 
above and below the standard values. The other 
component values and frequency vs. attenuation 
data are included to give an indication of the ranges 
of values that may be expected. 

C1.CS O . W r F  L3 4 2 . 8 5 m n a  
C2,C4 0.172,.F L t L 4  485.11 = 342.8mH 
C3 1.376,,F R, 1110 
Ic.~,.. 655.4ni  R C  277.5 
LI.LS 85.7mHel  

C 2  C, L1 

3 k = = ~ ~ ~ :  II '3 0 CM( 

fig. 2. The schematic diagram gives component values 
of a CW bandpass filter designed for a center frequen- 
cy of 655.4 Hz. The text explains why L1 and L5 are less 
than the expected value of 88 mH. 



table 1. CW filter parameters for various center frequencies. 

F-center C1.5 C3 C2.4 R-term BW-AP BW-3 F-LO(3) F-HI(3) F-LO(30) F-HI(30) 
(Hz) (pF) IpF) (pF) (ohms) (Hz) (Hz) (Hz) (Hz) (Hz) (Hz) 

1087 .250 .50 ,0625 1841 286 357 924 1280 826 1431 
1066 .260 .52 .0650 1805 280 350 906 1255 81 0 1403 
1046 ,270 .54 ,0675 1772 275 343 889 1232 795 1377 
1027 ,280 .56 ,0700 1740 270 337 873 1210 78 1 1352 
96 1 .320 .64 ,0800 1627 253 315 816 1132 730 1265 
946 .330 .66 .0825 1602 249 310 804 1 1  14 719 1246 
932 .340 .68 .08W 1579 245 306 792 1098 708 1227 
802 ,460 .92 ,1150 1357 21 1 263 681 944 609 1055 
793 ,470 .94 ,1175 1343 208 260 674 934 603 1044 
785 ,480 .96 ,1200 1329 206 257 666 924 596 1033 
733 .550 1.10 ,1375 1241 193 240 623 863 557 965 
726 ,560 1.12 .I400 1230 191 238 617 855 552 956 
720 ,570 1.14 ,1425 1219 1 89 236 61 2 848 547 948 
664 .670 1.34 .I675 1125 175 218 564 782 505 874 
659 ,680 1.36 .I700 1116 1 73 216 560 776 50 1 868 
655 ,688 1.38 .I720 1110 172 215 557 772 498 863 
604 .810 1.62 ,2025 1023 159 1 98 513 71 1 459 795 
600 320 1.64 ,2050 1017 1 58 197 51 0 707 456 790 
597 230 1.66 ,2075 1010 157 1 96 507 703 453 785 
549 .980 1.96 .2450 930 1 44 180 466 647 41 7 723 
544 1.000 2.00 .2500 920 143 178 462 640 413 716 
538 1.020 2.04 .2550 91 1 141 177 457 634 409 708 
533 1.040 2.08 .2600 903 140 175 453 628 405 702 
518 1.100 2.20 ,2750 878 136 170 440 610 394 682 
496 1.200 2.40 .3OOO 840 130 1 63 422 584 377 653 

Design procedure. After selecting a desired value twice that of C1 (see eq. SA, Appendix A )  and 
off,, use the following procedure to find the filter within 1 percent of the required value. 
component values. (See Appendix A for design 
equations. 1 

1.. Find the desired approximate f, in the first column 
of table 1. 

2. Note the required value of C1,5 (f ig. 2) in the 
second column,, and from a group of about ten 
capacitors having the proper nominal value, select 
two having a measured capacitance within 1 percent 
of each other. 

It isn't necessary to  find the exact tabulated 

5. Connect the parts in  accordance wi th the 
schematic diagram of fig. 2. 

6. The shifted value of f, corresponding to the 
selected value of C1,5 can be calculated from eq. 
1B. 

7.  Calculate the R,  value from eqs. 4C and 4D. 

8. The bandpass response can be approximated from 
the values given in table 1, or the response can be 
calculated from the equations given in Appendix A.  

capacitance value, as any slight difference in 
As an example, the parameters of the filter design in 

capacitance between the selected value and that 
fig. 2 are listed in table 1 for f, = 655 Hz.  

tabulated will only cause a slight shift in the center 
frequency. The important thing is that C1 and C5 CW filter performance 
must be within 1 percent of each other. (A  digital Before starting the construction of this filter, you 
capacitance meter, capable of measuring to an accu- want some assurance that the selectivity is adequate. 
racy of 0.1 percent, is recommended. This performance characteristic can best be appreci- 

ated by referring to a plotted attenuation versus fre- 
3. In a similar manner, select C2 and C4 with a value 

quency response curve. Fig. 3 shows both measured 
equal to one quarter of C1 (see eq. 5B. Appendix 

and calculated relative attenuation responses of the 
A)' If parallel to filter in fig. 2. 1 the response on a linear scale 
obtain the required capacitance within 1 percent. 

to more accurately and clearly define the individual 
4. Select one capacitor for C3 with a value equal to points on the response curve, compared with plot- 
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fig. 3. Measured and calculated attenuation responses 
of the CW filter in fig. 2. The measured response differs 
slightly from the calculated response because the 
resistive losses of the filter were not included in the 
calculations. 

ting the response on semi-log paper, where the 
upper range becomes too compressed for good 
accuracy. Note the good agreement between calcu- 
lated and measured values. This agreement indicates 
that the design procedure is valid, and the inductors 
are capable of producing a usable filter. The 
measured insertion loss (not indicated in the plot) is 
less than 3 dB at the center frequency, which is 
typical for a filter of this complexity and inductor Q. 

Fig. 4 shows the filter response in a semi-log plot, 

which includes the audio frequency range of a typical 
communications receiver for comparison. Note that 
the frequencies below 400 Hz and above 1 kHz are 
attenuated by more than 50 dB. You should now be 
convinced that this filter has satisfactory selectivity. 
Further consideration can now be given to its con- 
struction. 
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The filter was assembled in a 3 x 4 ~  5 inch 
(7.6 x 10 x 12.7 cm) aluminum box. This box is avail- 
able from either LMB, No. T-F 779, or BUD, Type 
CU-3005A, at a nominal cost. There is just enough 
mounting area on the side of the U-shaped chassis to 
mount five potted inductors, side-by-side. The other 
five inductors are mounted on the other side. Holes 
were punched or drilled in the sides of the chassis, 
and the shafts of the potted inductor cases were held 
in place with Tinnerman clips. The 44-mH inductor, 
terminal strip, and capacitors were mounted on the 
bottom of the U-shaped chassis. 

Fig. 1 shows how the potted inductor leads are 
connected to obtain the 85.7-mH value. The junction 
of the soldered leads also provides the centertap con- 
nection for L1 and L5. The other two leads were 
interconnected with the other inductor and capacitor 
leads in accordance with the schematic diagram of 
fig. 2. After the connections were soldered and 
taped, the interconnecting inductor leads were posi- 
tioned along side the potted inductors - no terminal 
strips are necessary in this case. 

The mating portion of the aluminum box contains 
the audio input cable and terminal strip, audio output 
phone jack, matching resistors, and the dpdt bypass/ 
through switch. The two filter halves are inter- 
connected with a three-wire cable. With a little care 
in component placement within the aluminum box, 
the separate halves of the box will fit together with 
no interference between the mounted components. 

Inductor L3 is most conveniently obtained with a 
standard 44-mH surplus inductor. The measured 
value of L3, as received, is actually 42.9 mH; this is 
the value required for the filter construction. The 
inductance of the series-aiding connection of the two 
11-mH windings is slightly less than the expected 
44-mH value because of less-than-perfect magnetic 
coupling between the two coils. This inductor value 
is in short supply and is available from only one 
advertised source.* 

It's also possible to modify an unpotted 88-mH 
inductor, where the number of turns removed 
depends on the inductor winding configuration. Two 
winding configurations are currently available - one 

*M. Reed, Box74, Soquel, California 95073. Delivered cost is five inductors 
for 95. 
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fig. 4. CW filter attenuation response is shown in a 
semi-log plot relative to the audio bandwidth of a 
typical Amateur receiver. About 75 percent of the 
undesired audio bandwidth is attenuated 30 dB or 
more. 



in which two identically colored windings are wound 
on separate halves of the toroidal core with two card- 
board spacers separating the windings; the other in 
which the windings are bifilar wound, round-and- 
round, on the core with two differently colored 
wires. 

The inductor with the two-color bifilar winding has 
almost perfect coupling between the windings, and 
this type of 88-mH inductor is recommended for 
modification to obtain the desired centertapped 
42.9-mH value for L3. This inductor is available in a 
five-inductor stack. t 

To modify the bifilar-wound inductor, remove 113 
turns from each winding (total turns removed are 
226). Connect the start of one color winding to the 
finish of the other color winding. This junction is the 
inductor centertap; the other two ends connect 
across C3 (fig .2). 

The 88-mH inductor with two separate windings of 
identically colored wire is also available from either of 
the two previously mentioned sources. However, 
because of its less-than-perfect coupling between 
windings (about 95 percent), the separate-winding 
inductor is less preferable than the bifilar-wound 
inductor for this filtering application. To modify the 
separate-winding inductor to get the L3 value, 
remove 110 turns from each winding (total turns 
removed: 220). 

how to get free 
potted 88-mH inductors 

Through the cooperation of the Chesapeake and 
Potomac Telephone Company of Maryland, I have 
obtained a large number of potted 88-mH inductors. 
These inductors were given to me by the telephone 
company with the understanding that I would distrib- 
ute the inductors at no cost (except for packing and 
shipping expenses) to Radio Amateurs for use in 
their communications activities. The C&P Telephone 
Company is aware of the public service performed by 
the Radio Amateur and wishes to foster this important 
Amateur activity by making these surplus inductors 
available to those who can use them. The recycling 
of these high-quality inductors is another example of 
how responsible industries are attempting to recycle 
our country's natural resources. (Each surplus induc- 
tor, if individually purchased on the commercial 
market, would cost more than $8.) The CW filter 
described in this article is a perfect application for 
these inductors, and those interested in CW commu- 
nications (CW-QRP net operators, especially) are 

tTYPETRONICS, Box 8873, Fort Lauderdale. Florida 33310; $3 Der stack 
plus a shipping charge of $1.75 for the first stack and $0.80 for each addi- 
tional stack. Be sure to specify the preferred inductor type as scramble- 
wound redandgreen wke coils. 

encouraged to write to me requesting these induc- 
tors and to build this filter. 

I am serving as liaison between the C&P Tele- 
phone Company and Radio Amateurs for distribution 
of these surplus inductors. First priority for inductor 
delivery will be given to Amateur-Radio clubs active 
in some form of community service or civil defense 
work, and located in the area serviced by the C&P 
Telephone Company (Maryland, Virginia, West 
Virginia, and Washington, D.C.). Second priority 
goes to any club active in some form of community 
service. To obtain the free inductors, the club presi- 
dent or secretary should write to me requesting a 
specific number of inductors for a particular applica- 
tion. For example, if four club members wish to con- 
struct the CW filter, 40 potted inductors should be 
requested, and the names and call signs of the indi- 
viduals who will receive the inductors must be includ- 

TO 600  OHM 
AUDIO 

fBYPASS1 

fig. 5. The addition of 510-ohm resistors in series with 
the filter input and output terminals provides the re- 
quired filter terminations (1110 ohms) for a 600-ohm 
audio system. An exact match is not necessary, and 
any termination within *20 percent of the design value 
will give satisfactory results. 

ed. Those not affiliated with an Amateur Radio club 
may obtain free inductors by writing and providing 
details about their application. The priority of their re- 
quest will be determined from the information they 
provide. 

Each request mustbe accompanied with a stamped 
self-addressed envelope. My response will include 
packing and shipping costs. If more requests are 
received than there are inductors on hand, requests 
will be filled in order of priority until more inductors 
are received. All requests should be addressed to: 
Edward E. Wetherhold, W3NQN. 102 Archwood 
Avenue, Annapolis, Maryland 21401. 

installation and operation 
For satisfactory filter performance, some attempt 

must be made to terminate both ends of the filter in a 
resistive load approximating within 20 percent the 
design value of Rt or one-quarter of R,. Fig. 5 shows 
a suitable terminating procedure for the filter of fig. 2 
(where R, = 1110 ohms) in an audio system having 



an impedance of 600 ohms. Of course, there'will be 
some signal loss caused by tile two 510-.ohm series 
resistors, but the loss is not excessive, and it is easily 
corrected by simply increasing the receiver audio 
gain control. A l k  ohm resistor is wired across the 
THRUIBYPASS switch tc preveilt an undesired in- 
crease in headset level wtien swi t~hing from the 
THRU to BYPASS positioa. 

Other values of filter R, may be similarly achieved 
by the addition of proper series resistance. To do 
this, however, you must either know or determine 
the impedance of the receiver audio output and of 
the headset. In some instances, it may be necessary 
to add resistance in parallel wi:h the f;ltar iripilt and 
output to obtain the desired filter termination 
resistance. 

Vacuum-tube receivers usually have an audio out- 
put impedance of 600 ohms, while the modern tran- 
sistorized communications receivers may have an 
output impedance of between 4 and 8 oh i r ,~ .  When 
the receiver output i~npedance is very low, the addi- 
tion of series reslstance may not be feasible, because 
the audio output stage may not be able to provide 
sufficient output to overcome the excessive signal 
loss caused by the high value of series resistance. In 
this case, a matching transformer, such as the Radio 
Shack 273-1380 or equivalent, 81 1000 ohms center- 
tapped, should be connected with appropriate series 
resistors to provide a suitable match. A small 
11516.3-volt filament transformer may also be used, 
since it has a suitable turns ratio for transforming a 4- 
ohm source to around 1300 ohms, which is within 
the recommended -L 20 percent range of termination 
resistance (1000-1600 ohms) forf, values from about 
600-950 HZ. 

In addition to my experiences, several other Radio 
Amateurs have constructed this five-resonator f~lter 
design in which either the ten potted inductors 
described in this article or two five-inductor stacks 
were used.20 In either case, the users were satisfied 
with the filter performance, and In many instances 

explained. P6rformance of the completed filter was 
thoroughly documented w i th  t w o  attenuation 
response plots, and a table of filter component 
values 2nd response parameters was included for 
center frequell~ies between 496-1087 Hz. A photo- 
graph showed how the filter components could be 
assemble 111 a standard 3 x 4 x 5-inch (7.6 x 10 x 
12.7 cm) ;iurnirlum box. A detailed appendix of de- 
sign equations provided information so the interested 
reader could zpply the design principles to other fil- 
tering requirements. Background material and 
sources of additional information were provided in a 
reference listing of twenty books and articles. 
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appendix A 

design equations for the 
bandpass filter of fig. 2 

f,. = 1/[2*\'LICIl 

where J, = center (geometric mean1 frequency (Hz) 
L I  = inductance (Henries) 
C l  = capacitance (Farads) 

where C I  = capacitance (/IF) 
t 1  = 85.7 m l t  

where C I  = capacitance (pF) 
1.1 = X5.7mIf 
.f, = center frequency (Hz) 

/c = v~/l.o,rt;l/~ 

where all frequencies are in Hz. and JI.o,v and Jlrrx are the lower and 
higher frequencies at the "x" attenuation level on the filter attenua- 
tion response curve (see fig. A-1). 

nu:4P = J,.~'/GI G?) (1.1. L?) (2A) 

where G I  and G2 are the lowpass filter element values normalized 
for an J,, of one radlsec and one-ohm terminations. 
1.1 and L2 are in Henries 
A,, is the peak level (dB) of the passband attenuation ripple. 
R W.4 is the bandwidth (Hz) at the A,, attenuation level (see fig. A- 
1 I 

P 

f ig. A-1. A typ ica l  attenuation versus frequency 
response of a bandpass filter includes the parameters 

- 
R li',.Ip = (1 2 5.1; \ GI c: (281 

where LI /LZ = O.OR57/'114)(4)(0.0857/) = 0.062 5 

f3 = 0.26285 1; 
I' 

(2Cl 

where G I  = 0.8265 and (2 = I. 33i5 for a 5-resonator Chebyshev 
bandpass filter with reflection coefficient (KC) = 6 3 p~jrcr.rt/ 

R l t f3  = 1,248 
P 

(3Al 

where BM'I = 3-dB bandwidth of a BP filter for a 5-resonator 
Chebyshev BP filter with RC = 6 . 3  prrrr.n/ 

where R, = termination resistance (ohms). See equations 2A. B. 
C for values of L2 and G2. 

R, = 6 441 5 E l l '  1 ,  1481 

forl.Z'C2 = 16/0 08571 1 3375 = 1 3i l2 I 3 3 i 5  = 10252 

R ,  = 920 5 \ (7 (4C1 

where C1 = capacitance (pF) 
R, = resistance (ohms) 

H ,  = 169314/, (401 

where /, and H, are in Hz and ohms for 1.1 = A' 5 i r11If 

C3 = 21C1). 1.3 = (LI) 2 (5A) 

where C and L are in pF and mH 

C2 = (C1)/4. L? = 411.1) (5BI 

See fig. 2for location of all Cs and Ls 

RW, = R, /RW,4pl 

where B W, and B W,4p are the filter bandwidths at the "x" and A,, 
attenuation levels, and Il, is the normallzed bandwidth at the "x" 
attenuation level relative to the bandwidth at the A, attenuation 
level; that is, R, = (R IVx)/(B 

f1.0, = - h,+ 4 i ? a  (6Bl 

where b, = (R W,)/2 

h n ,  = .//.ox + R I#',V (6Cl 

See eq. I D  for the definitions of fr.o, and,flllx. . 
The attenuation levels for eleven values of 0, are listed in table A-1 
for a five-resonator Chebyshev filter with RC = 6.3 percrnl .  To 
find B W, corresponding to a particular R, and for any given J,, 
calculate B W.4 (using eq. ZC), then calculate BLV, (using eq. 6A). P 

table A-1. Attenuation (dB1 as a function of 0,. 

n, attenuation 

1.00000 0.0173 
1.24800 3.0000 
1.33800 6.0000 
1.40000 8.3000 
1.60000 15.6000 
2.00000 27.2000 
2.11665 30.0000 
2.50000 38.0000 
3.00000 46.5000 
4.00000 5 9 . m  
4.500M) 64.9000 
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By Bob Locher 
W9KNI 

Getting up at 5 AM is a pain: a pain 
everywhere in my body. I turn off the 
insistent alarm clock as quickly as I 
can to avoid disturbing my long-suf- 
fering wife more than necessary. I lie 
back again to rest my complaining 
muscles, sore ;from yesterday's gar- only half awake, shivering a little. But you try turning the antenna to the 
dening. She says: I sip the coffee, and its warmth helps west instead of north? Sometimes 

"Hey! If you're going to the trouble me slowly focus my thoughts. I'm so dumb even 1 notice it. I haul 
to set the clock for 5 AM, you'd bet- I start tuning 20. The band is very the antenna around, but the VK4 is 
ter get up!" I snap back from dream- quiet; only a few signals, and these gone now. So I tune on. 
land - she's right. Poor thing - mostly buried in the mud. Hey, The band sounds a lot better now; 
she's wide awake now, while I'm there's one a little stronger - let's many more signals. I find several loud 
barely alive. She should be the DXer! copy him and see where he is. OK, VKs. There's a ZL, nice signals, too. 

I groan and swing my feet out of it's VK4RF. Boy, he's not very OK, there's ZK1CT; a nice catch, but 
bed. strong. Bob, you turkey, why don't I already have him. I hear a weak sig- 

"Thanks, kid. I'm up now." nal - I switch in the audio filter and 
"Think nothing of it, my man." We 

laugh, and I start fumbling for my 
bath robe and slippers. 

I flip on the switches on the gear 
and head back to the kitchen for my 
wake-up cup of coffee. In minutes 
I'm slumped in front of the receiver, 

According to responses from our readers, ~ o b  
Lecher's adventures in the DX world are 
extremely popular. Here's yet another episode 
in Bob's trials and tribulations. Looks like 
brother Murphy and his laws were operative 
IhiS lime. But PerseNerance and dedi- 
cation will really pay off. Try and try again1 
Editor. 

tune him in better - oh! OK, it's 
YU3DX, probably trying to help open 
the long path. 

I look over my blackboard where I 
keep notes on the various DX stations 
I'm chasing. There it is, taking up a 
quarter of the board: 



VK9NV 14042at 1117Z 4/19 
14047at 11402 4/22 
14064at 11572 4/25 
(reports all gleaned from 
my DX bulletins.) 

The pattern is pretty clear. The VK9 
likes 1100 Zulu, so here I am plighting 
my troth, as it were. 

This VK9 has been a real hard-luck 
story for me, with hours and hours of 
lost sleep piled up, and absolutely 
nothing to show for it. No wonder 
DXers grow gray hair. 

If I get up at 5 AM on Tuesday, 
Wednesday, and Thursday, next 
week's bulletin is full of reports on his 
operations Monday and Friday. If I 
get up every night for a week, that's 
the week he's on vacation, or his 
antenna falls down. My buddies all 
catch him one night - the week 1 
was on vacation! If I get up every 
night at 1100Z the week after he 
returns from vacation, he starts oper- 
ating at 09002 instead of 11002. If I 
discover that he has a sked with his 
QSL manager, a VK6, at 10002, sure 
enough - we get a disturbance and 
the band is dead. 

But hope, the lifeblood of a DXer, 
springs eternal. Maybe today's my 
chance, in this forsaken hour of the 
dawn. 

I move the receiver dial to 14040 
and begin an intensive tune up the 
band. As I cross each signal, I try to 
identify it as to its possible location. 
The only strong signals I'm hearing 
are VKs and South Pacific stations. 
The weaker signals are faint Euro- 
peans, back-scatter Americans and 
Canadians, and the occasional 
crooked-path JA. 

I have some other clues of my prey 
besides hints of his operating habits. 
His name is Nigel. He has a very 
clean, pretty fist, but doesn't appear 
to be any speed demon. His signal is 
clean, and of average strength for the 
VKs and ZLs. I obtained all this infor- 
mation from my pals who worked him 
and from the bulletins. 

His QTH, Norfolk Island, lies off the 

eastern coast of Australia and is an 
easy propagation shot, which com- 
pounds the difficulties. It means that 
there are more hours of the day that 
the path is open; more hours to 
watch. And all at the wrong times. 
Like at 1100 Zulu. 

Finally, I'm really beginning to 
wake up. I keep tuning. Signals seem 
to be building slowly as sunrise ap- 
proaches. There's VK5FM calling CO. 
There's a weak signal - yes - it's 
JA0CUV/1. There's a louder one - 
"NAME HR TREVOR," and another, 
"OTH SYDNEY? SYDNEY." 

I hear  "579 HR I N  PORT 
MORESBY," "CQ CQ DE VKGRU," 
"73 SK NGRJ DE H44PT." The band 
really is in pretty nice shape. I look at 
the dial calibration - 14082. 1 spin 
the receiver back down the band. 
Guess I'II try starting at 14030 this 
time. I start my climb back up the 
band. 

A thought hits me. I pick up my 2- 
meter microphone. "Hey, anybody 
alive out there? Here's W9KNI." 

"Yeah, good morning Bob. W9KNI 
here's K9BG. What are you doing up 
at this hour?" 

"Hey, good morning Jerry. Yeah, I 
guess it's morning. I'm looking for 
VKSNV, again. I'm tuning 20 CW for 
him. What are you doing up?" 

"I thought I'd have an early look 
around 80 CW. I still need that zone 
29 on 80, and VKGRU has been down 
there, so I'm told. But all I hear on 80 
is loud QRN, and KHGXX, and he's 
not very strong. So I'm working over 
40 CW now." 

"Yeah, OK Jerry. Well, don't 
waste your time on VKGRU; I heard 
him here on 20 a couple of minutes 
ago calling CO. Guess 80 must be no 
bargain at his end either this morn- 
ing." 

"OK, Bob, thanks. But 40 isn't too 
bad; I'm hearing lots of ZLs and VKs, 
and some good JA signals, too. If I 
hear that VK9, I'II call you for sure. 
W9KNI from K9BG." 

"Fine, Jerry and thanks. If I hear 
anything good on 20, 1'11 call it in. 
K9BG from W9KNI." 

My coffee cup is empty, so I run 
upstairs for a refill and am back at the 
rig in a few moments. Signals seem 
to continue to build up. I glance out 
the basement window, to see the first 
glimmer of the approaching dawn. I 
begin to tune up the band again. 
There sure are a lot of VKs on. But 
wait! It's Friday morning here and 
they are on the other side of the date 
line, so it's Friday evening there and 
they're starting their weekend. Sure 
wish I was. No wonder there are so 
many of them out. 

I continue to try to identify signals. 
The clues I have are a big help; when 
I hear "OP HR TREVOR" I know it 
isn't my boy Nigel. "QTH HR 
DARWIN" means QTH here isn't Nor- 
folk Island. I listen to all CQs but 
usually have to wait only a few 
seconds before the station calling 
signs his call. 

With more and more signals corn- 
ing up, it's slow going. I glance at the 
clock. It's 5:35, 1135 Zulu. If my intel- 
ligence information is correct, he cer- 
tainly should be on by now. I keep 
tuning, inspecting every signal close- 
ly. Some I can dispose of in a 
moment; others take several minutes 
before I obtain an adequate identifi- 
cation. And there's one QSO going at 
14055 where the two stations are 
breaking back and forth without ex- 
changing call signs. 

Unfortunately, one of the two sta- 
tions in the QSO perfectly meets the 
profile I'm using, to the extent that I 
can observe and glean information 
from what I hear. Nice, clean steady 
fist, average signal strength, and hav- 
ing a good old-fashioned ragchew 
with his buddy. "WX HR DRY TO- 
DAY." That's no help. Being dry is 
relative, it could be a dry day any- 
where. If the mystery station had said 
it was snowing, I could tune on with 
confidence, because snow on Nor- 
folk Island is highly unlikely! 

I continue to  listen for a few 
minutes, but no call signs. I can't af- 
ford to stay here too long - if one of 
the stations isn't the VK9 - and the 
odds are certainly against it - the 
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VK9 might be 5 kHz away and I'd 
never know it. 

I decide to make note of the fre- 
quency and set my transmitter VFO 
on it and move on. That way I can 
keep jumping back to check out that 
QSO in hopes of finally catching a call 
sign. 

M y  2 -me te r  rad io  squawks,  
"HMPT, H44PT Seven Oh Two Nine, 
Seven Oh Two Nine, that's H44PT, 
Seven Oh Two Nine, from K9BG." 
Hmmm. So that H44 on Guadalcanal 
moved to 40. OK. I was thinking of 
taking a look at 40, but with Jerry 
there watching, I'II concentrate on 
20. 

I zip back to the mystery QSO. 
Phooey - they're still going strong, 
and no ID. The worst of it is that a 
rare station who wanted a ragchew 
with his pal would do it exactly that 
way to avoid attention; but that's no 
guarantee that these fellows are rare. 

I tune further up the band again. 
Lots of signals, but no goodies. I 
jump back to the mystery QSO. 

"OK GEOFF TNX FOR KEEPING 
SKED QSP 88 TO HELEN ES 73 UR 
KIND SELF CU NEXT WEEK." Hah! 
One of them's signing clear. I check 
my VFO to see that I'm zero beat. I'm 
ready. "CHEERS VKGRZ DE VK70T 
SK." 

Rats! Nothing there for me. 
The basement lights blink: a signal 

from my wife that she wants to talk to 
me. I lift up the headphones. 

"Bob, I've made a cheese omelet 
and some sausage. Would you like 
some breakfast?" 

Any remaining resolve to rough it 
out on the line of scrimmage instant- 
ly evaporates. 

"Great. I'd love some. I'II be there 
in a second." 

"OK, I'II pour you some fresh cof- 
fee." 

I pick up the 2-meter microphone. 
, , Jerry, I'm going t o  get some 
breakfast. Call me i f  you f ind 
anything. I'm leaving the volume 
turned up. K9BG from W9KNI." 

"OK, Bob. Go ahead. I'II be here a 
while. W9KNl from K9BG." 

An omelet, sausage, and hot cof- 
fee; a real treat compared to my usual 
roll eaten at my desk. 

"No luck, huh?" my wife asks, as 
she sets my plate in front of me. 

"No, I think I'm snakebit on that 
one. How come you're up so early?" 

"Once the clock went off I couldn't 
go back to sleep, so I thought I'd fix 
us a nice breakfast since we're both 
up." 

I'm nearly finished with my break- 
fast when my 2-meter radio howls 
from the basement, "Hey, Bob! 
WSKNI, there he is! Hurry. W9KNI 
from K9BG. He's on 7019 calling 
CQ!" 

I have the receiver on him now. 
Yes, there he is. "K0MM K0MM DE 
VK9NV GM OM ..." 

"OK, Jerry, I hear him. Thanks a 
lot." I move my VFO a couple of kHz 
above him and start tuning. The line- 
ar plate current, grid current, and rf 
output start climbing as I advance the 
exciter drive control. Then, it hap- 
pens: suddenly, no output! Hey - 
almost at the same instant, the acrid, 
smoky smell of a hot component 
burning assails my nose. Startled, I 
look at the exciter, just in time to see 
a column of smoke dissipating over 
the final-amplifier compartment of 
the exciter. Oh, no! 

In a very few seconds I'm in front 
of the rig, swallowing the rest of my 
sausage. I grab the 2-meter micro- 
phone. "OK, Jerry, thanks. I'm get- 
ting tuned up. If no one comes back 
to him, why don't you work him to 
hold him on the frequency? K9BG 
from WSKNI." 

"OK, he's signing now." 
I yank the receiver bandswitch 

down to 40 and spin the dial to 7019. 
With the other hand I switch the 
bandswitches on the exciter and the 
linear. Then I turn the antenna switch 
and preset the dials for a fast tune up. 

"OK, Bob. He's got two or three 
people calling him. Hear him OK?" 

"He's signing clear, Bob. Are you 
ready?" 

"Ugh. Jerry, my rig just blew up. I 
smell smoke from something, I don't 
know what. I'm going to try to fix it 
as fast as I can. K9BG here's 
W9KNI." 

"Gosh, Bob. Sorry to hear that. 
You are snakebit with that guy. I'II let 
you have at it. W9KNI from K9BG 
clear." 

"Thanks, Jerry." 
It's panic time. If I'm quick, maybe 

I can fix the rig while he's still on. 
Plug in the soldering iron. Grab the 
Phillips screwdriver, the side cutters, 
the needle nose pliers and the solder 



from the tool kit. Grab the VOM. Un- 
plug the exciter. Pull off the coax 
cable and the control cables. Jeez! 

Lift the top lid. Out come the two 
screws there. Put them on top of the 
receiver so they won't get lost. 

Up on its back. Off come the feet. 
OK, turn it over again. There, OK. 
Gingerly, now, slide it out of its case. 
There, OK. Now up on its side. 

I don't have to look far to see the 
source of the smoke. Underneath the 
final compartment I find a charred, 
blackened corpse of a 2-watt resistor. 
Must be a part of the screen circuit. 
There's no hope of reading the value. 
The color-coding stripes are only 
blackened faint scars on the blistered 
body. 

I put the VOM across the part. 
Hmmm. I get a reading approaching 
one megohm, probably from other 
circuit elements. I yank the manual 
for the rig out of the file drawer and 
open it to the circuit. Then I begin 
draping the schematic foldout across 

the table. I find the section showing 
the final and fold the drawing mostly 
back up, so that I don't cover all my 
tools. Time, precious time! 

Yes, there is a 2 watter. Let's be 
sure it's the one. Yes, it appears to be 
the only one in the final cage. And 
yes, it goes from that pin terminal 3 
with the jumper to the other tube, 
and to the tie point where that point 
oh-one disc cap is. Yes, that's got to 
be the part. OK, it's an 18k resistor. 

I jump over to the work bench and 
pull down the coffee can marked 
resistors. Lessee here. "Bad boys.. ." 
OK. Brown, Gray, Orange. Sure hope 
that I have one. That isn't the most 
common value. 

I dump the contents of the can 
across the table. Hey, there's one! 
Maybe my luck is turning after all. I 
grab it and almost instantly I'm back 
at the rig. I look at the leads of the 
burnt resistor. While the ends of its 
leads are not particularly inaccessible, 
I decide to use the existing leads of 

the old resistor to carry the new com- 
ponent, in the interest of speed. 

Snip, snip, with the side cutters, 
and the old resistor is out. A few 
moments work with the needle nose 
pliers, and the new resistor is sup- 
ported by the leads of the old one. A 
touch with the soldering iron on each 
end, and the part is in. I cut the ends 
off it, then slap the ohmmeter across 
the circuit. OK, it's showing 17k 
ohms. Close enough. I unplug the 
soldering iron, and slide the tools out 
of the way. 

I know I'm cheating a bit. I'm mak- 
ing the supposition that my rig prob- 
lem is only and completely the failed 
resistor. If there's another problem 
that caused the resistor failure, I've 
done nothing to find it. 

I know I'm gambling - but if I'm to 
have any chance to snag that VK9, 
the rig has got to work now. The time 
necessary to check out the adjacent 
circuitry would surely cost me any 
chance of a shot at the VK9. 
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Standard $ 42.95 
Chrome % 52.95 w Gold plated $150.00 

the Full range of adjustment in 
tension and contact spacing. 

U1tJmate Self-adjusting nylon and steel 
needle bearings. 
Gold plated solid silver contac 

Polished lucite paddles. 
Precision-machined, chrome PA-E p~ated brass frames. 

Standard model has black. 
textured finish base; deluxe 

OK. I set the rig on its bottom and 
frantically start plugging in the vari- 
ous cables - coax, keyer, AC, PTT 
line, linear control. Forget the cabi- 
net; I'll just be careful to keep my fin- 
gers out of it and put it back in later. 
Nobody watches TV at this hour of 
the morning anyhow. 

With all the cables plugged in, I 
switch on the rig. So far, so good; 
the VFO dial face lights up, as does 
the meter pilot lamp. 

"Hey, W9KNI from K9BG. Bob, 
are you having any luck?" 

"OK, Jerry. I just. replaced a smoked 
resistor and the rig is warming up. I 
haven't tested it yet. Is he still there?" 

"Yes, he is, but he's a little bit 
weaker. I think he's workable, 
though." 

"OK, if the rig works I should be 
ready now. Cross your fingers! K9BG 
from W9KNI." 

I close the push-to-transmit switch. 
The relays pull in. Uh oh! No plate 
idling current showing on the exciter 
meter. That's a bad sign. I start to 
apply a little drive. Just then I hear a 
faint click, and a puff of smoke rises 
from the back of the rig. 

Rats. Aaaagh. Ah, Phoooey. Darn. 
Son of a gun. Heck. Aw, shucks. 
Ouch! (Actually, that's not what I 
said, but, you know ...I 

Well, I gambled and lost. I would 
do it again the same way under the 
same circumstances. 

"Hey Bob, he just went QRT. He 
said he'd be back tomorrow though. 
Did you get your rig working?" 

"No, Jerry, but thanks. It figures. I 
really am snakebit on that guy. Well, I 
hope I can fix the rig by then. Hey, 
it's after seven. 1 have to get dressed 
and get out of here. I'm late. See you 
tomorrow, Jerry. Thanks for your 
help. K9BG here's WSKNI, clear. 
Good morning." 

"OK, Bob. Hope you get it going 
OK tonight. 73, have a good day. 
W9KNI from KSBG, clear." 

I turn off everything, and head up 
the stairs. It's going to be a long day 
- but it can only get better from 
here. And there's always tomorrow. 
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Qualitv VHF/UHF Kits at  A f  fordcrble Prices - 

Lonear Converters for SSB. CW. FM, etc 
A traction of the prlce ot other unlts, no need to 
spend $700 - $400' 
Use with any excater: works with input levels as 
low as 1 mW. 
Use low power tap on exciter or simple resistor 
attenuator pad (instructions included). NEW LOW-NOISE DESIGN 
Link osc with RX converter for transceive. Less than 2 dB noise figure. 20 dB gain 

Case ~ n l y  2 inches square 
Specify aperating frequency when orderlng 

MODEL P30 VHF PREAMP, available in many vemione 
tu cover bands 28-300 MHz. 

MODEL P432 UHF PREAMP, avallebie In Mmions to 
cover bands 300650 MHz. 

VHF UHF 

K I ~  less case $1 2.95 518.95 

NEW 1-OW-NJISE DESIGN Kit wlth case $18.95 $28.95 
W~redlTested in Case $27.95 $32.95 

RF RANGE OUTPUT RANGE 

28-32 MHz 144-148 MHz 

144 144 4 

Low cTo.ss mod 
Uses crystal flners 

VHF UHF 

$34.95 $49.95 
$39.95 $54.95 
55495 $64.95 

XV2 Wlred and tested ....................... .9109.95 

R75A. VHF Klt for monitor or weather sattelne wrvlce. 
...... Uses wide L-C filter. -6OdB at f 30 kHz.. $69.95 

R758* VHF Kit for normal nbfm wrvlce. Eguhrsht to nwxl 
. 151-30 1 0 M e t c r , Z L ? K ~ l  544.9: transcehrera-60dBatf 17 kHz.-80dBetf 25kHz.. $74.95 ...... 

R75Ce VHF KltforrepeaterwrviceorhQh rtdendtyama 
.. SOdBat f 14kHz.-BOJBi22kH&.lOOdB~z..  $84.95 

R75D. VHF Kit for split chenneloperation ormpeater In 

WEWI COMPLETE TRANSMITTING CONVERTER hlyh density area. Uses 8-pole crystal filter. -60dB at 

AND PA I N  ATTRACTIVE CABINET 
f3s~H&-100dBatf 15kH1 .TheultlmterecsivBd...S99.95 

Specifyband: lOM,6M,2M,or220MHrMaya&beused 
Far less than the cost of many 1 OW unltd for adjacent commercial bands Use 2M verslonfor 137 MHz 

Now, the popular Hemtronlcs* Transmitting Converters 
WX satellites. 

and heavy duty Linear Power Amplifiers are available as 
complete units in attractive, shieldedcabinetswith BNC R450( ) UHF FM Receiver Kite, eimilar to R75, but for 
receptacles tor exciter and antenna connections. PerIect 
setup tor versatile terrestialandOSCARoperationsl Just 
right for phase 31 You save $30 when you buy complete 
unlt with cablnet under cost of lndivlaual items. Run 
40-45 Watts on VHF or 30-40 Watts on UHF with one 
integrated unitl Call tor more detalis. 

............... $1 19.9 
. . . . . . . . . . . . .  .5:9.3 for 10-1 1 M, 6M. 2M. 220 MHz. and 110130 MHz alrcrafl 

band Si4.95 (Also avaliable In UHF version.) 

More Details? CHECK- OFF Page 114 april 1981 31 



transient protection 
for the Collins 516F-2 power supply 

Solid-state devices 
provide 

improved efficiency 
and reliability 

Power supply failures that seem unexplainable 
have been experienced by most of us at one time or 
another. In our haste to get back on the air, we prob- 
ably resolved the problem by inserting a new tube, a 

An interesting co~ncidence came to our attention regarding the low- 
voltage potential of the Collins 516F-2 power supply. Paul Pagel. 
N lFB,  made modifications to his supply using vi~tualiy the same 
method as described by W6AC. However, while working beneath the 
power-supply chassis, NIFB added a 100-volt, 1-watt zener (HEP 
20438) between R8 and 99 junction arlrl ?round. This device held the 
bias voltage to within a volt or so of its set value, whereas before this 
addition the bias voltage wandered considerably with the changing 
transformer load dur~ng CW keying Editor. 

capacitor of higher voltage rating, or a larger fuse. It 
is the intention of this article to emphasize an ever- 
present danger of catastrophic failute from voltage 
trancicnts, and to recommend power supply modifi- 
cations that reduce that danger. 

fve heard that if the cost of transient protection is 
cunsidered to be high, then so is the cost of a good 
sdfety belt. It is true that the replacement costs for 
new transformers, rectifiers, and meters may be rela- 
tively high by comparison. 

The Collins 516F-2 power supply was selected as 
the subject of this article primarily because more than 
30,000 of these units are believed to be scattered 
around the Amateur community. In this article, appli- 
cation of transient protection and substitution of sili- 
con rectifier assemblies for hard vacuum tubes is ex- 
plained, using the 516F-2 as an example. The infor- 
metien is general enough, however, that it can be ap- 
plied to most power-supply modifications. 

At a minimum, mod~f~cation should include the ad- 
dition of primary transient protection. The poor 5R4, 
as used in the !i16F-2, was rarely if ever run within its 
ratings; this should be reason enough for substi- 
tuting s;lico!i rectifiers for hard vacuum tubes when 

By Ozzie Jaeger, WGAD, P.O. Box 685, 803 
Seacliff Drive, Aptos, California 95003 
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modifying any power supply for transient protection. 
Like antennas, transient protection is a subject of- 

ten discussed but not always well understood. This 
article is not intended to rectify that situation; in- 
stead, it provides the important, basic facts in a simple 
manner, so that modifications can be made without 
need of complex charts or mathematical formulas. 

This article answers the following important ques- 
tions: 

1. What changes are needed to the supply? 

2. Where do I get the materials, and how much will 
they cost? 

need for transient protection 
Suppression devices (or clippers, if you prefer) are 

used to protect against possible damaging effects of 
power line or internally generated transient voltages. 
These transients have been known to cause com- 
plete destruction of semiconductor as well as tube 
devices. Damage occurs when transient voltages ex- 
ceed the maximum limits of power supply compo- 
nents. The sources of these transients are well 
known and are not discussed in detail here. They 
generally occur as a result of the familiar basic rela- 
tionship: 

e~ = - L di/dt (1) 

where e t  = voltage across inductor (volts) 
L = inductance (henries) 
i =  current (amperes) 
t =time (seconds) 

This equation can be interpreted to mean that any- 
thing causing rapid switching of a high current is 
liable to generate a troublesome transient. Typical 
examples are: 

1. Energizing or de-energizing a transformer primary 
(turning the supply on or off) 

2. Connecting or disconnecting secondary loads 

3. Semiconductor switching, such as by an SCR, or 
reverse recovery transients in the rectifiers them- 
selves 

4. External disturbances from motors, solenoids, or 
relays that share the same power line 

Transients of widely varying magnitudes are found 
in all electrical systems; some of them can be highly 
damaging. 

circuit applications 
There are several methods of transient suppres- 

sion; some are more effective than others, depend- 
ing on circuit complexity. Only the one which lends 
itself best to Amateur applications (that is, low cost, 

ease of installation, and parts availability) is con- 
sidered appropriate for modification of the 516F-2 
power supply. Before that choice is identified, the 
various techniques are briefly discussed. 

Transient protection methods are classified as 
follows: 

1. RC networks 

2. Silicon voltage limiters 

3. Metal oxide varistors 

4. Selenium suppressors 

RC networks. These are relatively inexpensive and 
provide excellent performance when used in con- 
junction with other means of transient protection. 
RC components are often quite large, especially 
when connected across the secondary of the power- 
supply transformer. Nevertheless, they are used 
widely in applications from small power supplies for 
transistors or integrated circuits to hard contact 
starterlcontactor applications. For design purposes, 
the maximum energy expected to be present during a 
transient should be known. Energy is expressed as: 

Em,, = 1/2Lizor l /ZCV2 (2) 

where Em,, = 1 /2 L i z  or 1 /2 CV2 
V = voltage (volts) 
C = capacitance (farads) 

A typical RC circuit is illustrated in fig. 1. A small ac 
current flows through this circuit under steady-state 
operating conditions. In the event of a transient, 
large currents flow for brief periods. The resistor re- 
duces the secondary circuit Q and absorbs some of 
the transient energy. I feel that the complex details 
needed to provide design information for the RC cir- 
cuit is probably not of interest to most Amateurs. 
However, those wishing further details should send a 
self-addressed, stamped envelope to the author. 

Other types of suppressors are often used in com- 
bination with RC networks to provide better suppres- 
sion. When used with the MOV (metal oxide varistor) 
or break-over diodes, the RC network provides a 
higher level of energy absorption. The tradeoff here 
is one of economy, since the combination allows 

fig. 1. Circuit of a typical RC transient 
suppressor. 

I 

april 1981 33 



f'R!Mf7] Ek 
fig. 2. Circuit diagram showing a transient suppressor 
connected across transformer primary. 

lower-voltage power supply components to be used. 

Special silicon voltage limiters. These devices 
consist of back-to-back avalanche diodes (zeners) 
constructed on a single substrate. In the circuit, one 
diode is always in the conducting mode, while the 
other is in the blocking mode, as illustrated in fig. 2. 
Much more can be said about this device and its ex- 
cellent protection characteristics, but despite its 
good points, it is much too expensive for typical Am- 
ateur equipment. The silicon limiter is temperature 
sensitive; special care should be taken to ensure ade- 
quate heat sinking to keep its case temperature be- 
low about 260 F (125 C). 

Metal oxide varistors. These are zinc oxide1 
bismuth oxide ceramic devices. When used for tran- 
sient protection, varistors act as clippers of incoming 
transients or transients caused by switching transis- 
tors. The power dissipation capability and current 
and voltage ratings are temperature dependent, so 
it's important to know the ambient conditions under 
which they will be operated. The manufacturers 
derating curves are generally available and should be 
consulted to establish temperature compatibility. 

Metal oxide varistors also have a high capacitance 
characteristic, which limits their use to relatively low 
frequencies; however, since most Amateur applica- 
tions use power-line frequencies, this should present 
no problem. 

Selenium transient suppressors. Probably the 
type best suited for Amateur applications, selenium 
suppressors provide transient protection because of 
their sharp reverse voltage breakdown characteris- 
tics. They are available in either dc (polarized) or ac 
(nonpolarized) types, and each has an rms and dc 
rating of 24 volts per cell. When the unit is connected 
across the transformer primary (where most of the 
units will be used), it will draw a small, constant 
amount of current. However, in the event of over- 
voltage, a much larger amount of current will be 
drawn through the device for a very short period of 
time; this will limit the maximum voltage applied to 
the transformer primary, thereby possibly preventing 
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a catastrophic failure of a rectifier or filter component 
on the secondary side. 

Selenium suppressors are available either in the ax- 
ial lead or series metal plate type. Ninety percent of 
existing Amateur equipment includes power supplies 
in the 25-400 watt range. The small axial lead sup- 
pressors are entirely satisfactory for these units. If 
space permits, or in case you're interested in protect- 
ing a really large power supply, the I-inch, 1 %-inch, 
or even the 2-inch selenium units should be used. It 
may be comforting to know that the large Voice of 
America broadcast station transmitters, with ac pri- 
maries up to 480 volts, use selenium suppressors ex- 
actly like those shown in the photographs. In addi- 
tion, many large steel mills and foundries, and broad- 
cast and TV stations use selenium suppressors of this 
type in their high-voltage power supplies. The fact 
that selenium suppressors are used in mountain-top 
and other difficult-to-reach telephone installations is 
testimony to their effectiveness. 

Selenium units operate effectively in ambient tem- 
peratures up to 120 F (49 C). This characteristic 
should not be a problem for Amateur equipment. 
Finally, selenium suppressors have an energy-ab- 
sorbing ability that is measurably better than that of 
any of the other devices discussed. 

modifying the 516F-2 
The importance of adding transient protection to 

power supplies has now been established, and the 
selenium type has been selected as the best choice 
for Amateur use; therefore, modification of the 
516F-2 can now be described. Proceed as follows: 

1. Remove blue wire from pin 2 on V2 (5U4 socket) 

The Collins 516F-2 power supply after modification. The 
silicon replacement rectifiers substitute for the rec- 
tifier tubes. 
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Top view of Collins 516F-2 power supply before the 
modification. 

volts across the primary is approximately 2,050 volts. 
Using our rule of thumb, the PIV rating of the silicon 
rectifiers used to substitute for the 5R4 should be no 
less than 6,000 volts. 

For the low voltage supply, the silicon rectifiers 
should be rated at 2,500 volts or more. The rule is 
based on the fact that one diode is conducting while 
the other is back-biased; this means the back-biased 
diode sees the full secondary voltage, whose peak 
value is 1.414 times the rms voltage. We multiply this 
number by two to provide a safety factor. The safety 
factor takes into account transients tha't will exist 
despite transient protection but which will be re- 
duced in amplitude. Computed in this way, the sili- 
con diodes should last indefinitely. 

In summary, this article has defined and dealt with 
transient protection in a simple and uncomplicated 
manner. Modification of the Collins 516F-2 has been 
the subject for modification, but other supplies may 
be modified in a similar fashion. 

Silicon rectifiers are not as forgiving as vacuum 
tubes. They do not provide early warning by glowing 
red - they simply die. On ?he other hand, silicon op- 
erates cooler and is more efficient. 

The silicon rectifiers in your power supply can last 
a lifetime if their PIV rating is adequate and if the sup- 
ply includes transient suppression. 

Components needed to make the modification can 
be obtained from OZ-COMM Co., P.O. Box 685, 803 
Seacliff Drive, Aptos, California 95003. Send a self- 
addressed, stamped envelope for further informa- 
tion. 

ham radio 
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ham radio 
Happy birthday 10 meters. March 
7, 1981 marks the fifty-third anniver- 
sary of the opening of the 10-meter 
Amateur band. Can you imagine 
what Amateur Radio was like in 1928, 
particularly before the 10-meter band 
was opened for Amateur communi- 
cations? 

The International Radiotelegraph 
Conference, held in Washington, 
D.C., in 1927, set the pattern for 
Amateur Radio that lasts until this 
day. Gone were the huge Amateur 
bands informally assigned in the 
"useless" high-frequency spectrum. 
In their place were new, narrow 
bands and a new system of Amateur 
calls to indicate nationality. Amateur 
Radio had narrowly escaped the fate 
recommended by the Canadian dele- 
gation to the Conference, "...(I do) 
not think that Amateurs should ever 
be given any wavelengths that are 
known to be useful for any commer- 
cial or government communication, 
and.. .they should always be obliged 
to stay within territory.. .regarded as 
completely useless.. . ." 

F rom th i s  g r i m  a tmosphere  

Amateur Radio grew and prospered. 
Impossible to see at the time was 

the future benefit to  Amateur Radio 
of a brand-new band assigned for 
"Amateur experimental" purposes at 
28,000 to 30,000 kilocycles. In the 
1928 QST editorial discussing the 
Conference and its immense changes 
to Amateur Radio, the new "10- 
meter band" was mentioned only in 
passing. After all, everyone knew it 
was a quasi-optical, "line-of-sight" 
band and probably worthless, other- 
wise it wouldn't have been tossed to 
Amateur Radio, as a bone is tossed to 
a dog. 

Of greater concern to the average 
Amateur was the fact that the 40- 
meter band had been slashed from 
7,000 to 8,000 kilocycles (to 7,000 to 
7,300 kilocycles), and the 20-meter 
band had been severely cut from the 
assignment of 14,000 to 16,000 kilo- 
cycles ( to  14,000 to  14,400 kilo- 
cycles). How could you cram more 
than 16,000 Amateurs into bands 
only a few hundred kilocycles wide? 

The February, 1928, editorial in 
QSTsummed it all up: "We didn't get 

as great privileges as we wanted or as 
great as we think we were entitled to, 
but we got all that we were able to, 
with loyal and powerful assistance 
from our government. Some of our 
(ARRL) members do not understand 
how the attitude of foreign govern- 
ments could have any effect upon 
what our government does for us. 
They forget that radio is an interna- 
tional affair and that it has to be 
governed by international treaties." 

welcome to 10 meters 

For several years experiments had 
been conducted by Amateurs "on the 
5 meter wave" of about 50,000 kilo- 
cycles (50 MHz). Aside from cranky 
receivers and erratic transmitters, the 
band looked promising for short- 
range work. A few Amateur experi- 
mental stations had been given 
authority to work on 10 meters in 
1927, but with dubious results. The 
new band was a complete blank. And 
it couldn't be used by Amateurs until 
April first. The only bright outlook 
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BUT NOT FROM THE SAME SOURCES 
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f-l centertaps instead an shown. 
L1 Cut and t r y d e p e n d s  mostly on the tube. 

10-METER OSCILLATOR TEAT WILL 
L3 & 2nd L2 One turn copper srip o r  tube, di- 

WORK WELL. A S  WILL A LOT 
ameter 3" a s  a start. 

O F  OTHER KINDS 
C1 Bypass condensers. large enough. 
C2 Depends on the tube. 200 pic- maximem m a t  

C1 and  C2 Stopping condensers, had better be of do. 
mica and with capacity of 100 pkos  o r  more. C3, C4 and C6 Stopping condenners. must stand 
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C4 100 picos max. will serve. capacity of 200 picw or so. 
L l  Cut and try. C5 100 picos m u .  is enough here. 
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fig. 1. A simple oscillator using a UX-2lOA or 210 tube was suggested a s  a beginner's transmitter for 10 meters. El. As the 
caption indicates, specific information was rather sketchy. In 8, an oscillator-doubler transmitter provided better 
stability (it was hoped). No reason was given a s  to why separate power supplies were recommended. Using these cir- 
cuits, there must have been rf all over the shack! (Drawings reproduced from the May, 1928, issue of QST.)* 
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was that two experimental stations, 
ef8CT (France) and nu2JN (U.S.A.) 
had made contact on 10 meters on 
January 1, 1928. Perhaps the band 
did have DX capabilities (or maybe it 
was just a freak contact). Only time 
would tell. As far as was known, only 
seven Amateurs had been authorized 
for experimental tests on 10 meters. 
Plenty of listening had been done but 
few reports of contacts made. 

A small squib in the back pages of 
April, 1928, QST announced the offi- 
cial opening of the 10-meter band. 
The May, 1928, editorial enlarged 
upon the new band, commenting, "It 
is generally thought to be worthless 
because something happens to  

waves shorter than 12 or 13 meters, 
which keeps them from producing 
useful signals even at the antipodes 
except under rare or freakish condi- 
tions. Eminent engineers have told us 
that the secret of the 10-meter band 
lies in devising a method of controll- 
ing the angle of radiation, (italics 
mine) that if we can find this we will 
have 10 meters tamed. No more fer- 
tile field for the Amateur experi- 
menter was ever offered. Lasting 
fame and glory awaits the suc- 
cessf ul . " 

A few hints were given for getting 
on the new band.' A modest begin- 
ner's transmitter circuit was shown in 
OST (fig. 1). This one-tube oscillator 

worked directly on 10 meters. Either a 
UX-201A or a 210 could be used, 
depending upon available plate 
voltage. As you can see, specifica- 
tions were comfortably vague, and 
the builder was advised to listen for 
the second harmonic of commercial 
radiotelegraph station WIK, which 
fell close to the center of the 10-meter 
band. As to the receiver, almost any- 
thing would work, it was said. "Just 
take turns off the detector coil until 
you heard WIK." 

10-meter results! 
April 1, 1928, was the big day. The 

first two-way 10-meter contact was 
between nu6UF (Knowles, California) 

-- - - -  - 

'Note the quaint captions on these drawings: one of the many devices that made QST so  enjoyable in the old days. 
Editor, W6NlF 
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fig. 2. The nul3EX transmitter used for the first two-way 
10-meter contact had a pair of 210 tubes in a self-recti- 
fied oscillator circuit. Alternating current at line fre- 
quency was applied to the plates of the tubes from the 
transformer at the right of the circuit (secondary only 
shown). With the low-C tank circuit and ac plate sup- 
ply, the transmitter note must have bean terrible! But it 
was good enough to do the job. (Drawing reproduced 
from the August, 1928. issue of QST). 

FULLWAVE SELF-RXXWICATION IS 
USED BY 8EX WITH THIS REINARTZ 

CIRCUIT ARRANGEMENT 

and nu8EX (Cleveland, Ohio). The 
whereabouts of the original 8EX is 
unknown, but 6UF is active, on the 
air, and a close friend of mine. I called 
Bill Eitel (WGUF, now WA7LRU) on 
the telephone and asked him if he still 
recalled that historic contact. He did, 
and he told me all about it, and this is 
what he said, as near as I can recall: 

"I remember it all very clearly. I 
was living in Knowles, California, in 
the foothills of the Yosemite. There 
was a big granite quarry in Knowles. 
All the granite for the Los Angeles 
city hall came from Knowles. 

"One day I got a large, natural, 

quartz crystal from a creek in the 
quarry. It was about 8 inches long 
and 2 inches in diameter. A friend 
working in the quarry cut i t  into 
several rectangles on a stone saw, 
then I cut it into rough crystal blanks 
with hacksaw blades and carborun- 
dum. From one of the blanks I cut a 
good 160-meter crystal. It took days 
of work to get a crystal that oscillat- 
ed, but I did it. The original crystal was 
anchored in plaster of Paris so it 
could be placed into the saw. Once I 
got a blank, it took many hours of 
grinding on a plate to make a useable 
crystal. 

"The transmitter began with a type 
210 tube oscillator on 160 meters 
followed by four 210 doubler stages, 
to 10 meters. Everything was tuned 
up with a homemade wavemeter. 
The final amplifier tube was a 203A at 
first, but I quickly substituted an 852 
at about 100 watts input. I had a 10- 
meter vertical antenna and also a 
long-wire antenna. 

"I remember that 8EX had a 210 
oscillator. His transmitter was 
described in QST, (fig. 2). He used 
60-cycle ac on the plates of the 210s. 
The signal was very rough. His signal 
strength was about R6 (S6 to new- 

28 U G  
852 

c, 

28 MC CRYSTALCONTROLLED TRANSMITTER 

fig. 3. The pace-setting transmitter used for early 10-meter tests at WlXM. Four doubler stages provided 28-MHz excita- 
tion from a 1.75-MHz crystal. Because of capacitive coupling between stages, i t  is surmised that many spurious harmon- 
ic frequencies were present at the exciter output. Inductive coupling to the final amplifier (hopefully) eliminated birdies. 
The nu6UF transmitter resembled this, except that only one 852 was used in the final stage. (Drawing reproduced from 
the November, 1928, issue of QST). 



comers), and we were in contact for 
about an hour." 

"My greatest satisfaction was in 
tests run later in the year and into 
1928 with W1 CCZ, on Cape Cod. This 
beautiful station was a result of work 
done by the Massachusetts Institute 
of Technology, by Paul Hendricks 
and E.C. Crossett, on whose estate 
the station was located. W1 CCZ had 
a 500-watt transmitter and a four- 
element Yagi beam - unheard of in 
those days. 

"The WlCCZ beam was unique in 
that it was movable in elevation. It 
was thought that high-angle signals 
were the answer to reliable communi- 
cations on 10 meters. Many tests 
were run with the beam pointed up at 
10 degrees from vertical, which 
seemed to provide the best results. 

"One of the transmitters used in 
the MIT program operated under the 
call W1XM (fig. 3).  My transmitter 
was somewhat like this, except I used 
210s all the way and only a single 852 
in the final stage. And I only had 1000 
volts for the 852. 1 never had much 
luck with that bottle."* 

interest lags 
in 10 meters 

The year 1929 was a watershed 
year for 10 meters, as the sunspot 
cycle was on a rapid decline. Just as 
things seemed to be picking up and 
intercontinental DX was on the hori- 
zon, the bottom dropped out of the 
band, Interest lagged, and few sig- 
nals were heard on 10 meters until 
1935, when the sunspot cycle was 
again on the upswing. The band 
seemed to come back to life in the 

"The back-to-back, self-rectified transmitter in fig. 2 
was also popular in commercial circles as late as 
1938. 1 was the chief (and only) operator on a tuna 
boat working out of San Diego in that year. The 
transmitter used a pair of UX852 tubes in a circuit 
almost identical to that shown in fig. 2 but designed 
to work on the 36-, 24-, and 18-meter marine bands. 
The transmitter was enclosed in a SQUARE-DTM 
switchbox, which was mounted on the bulkhead in 
the radio shack. Power was supplied from a 500-cycle 
alternator. Thus the signal wasn't as broad as that 
from 8EX's rig, which operated from 60-cycle ac; 
however, it had a good whine and made the coastal 
stations sit up and take notice. Editor. WGNIF 

--CIRCUIT OF THE 89-902 LOW-POWER TRANS 
hiIl7ER OR EXCITER 
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fig. 4. This two-tube, 10-meter transmitter of 1936 is modern 
enough to do a good job on the band today. The 802 pentode 
amplifier is capable of 40 watts input. A 7-MHz crystal was 
used. Cathode circuit of the 89 oscillator tunes to about 10 
MHz to provide correct feedback. Plate circuit is tuned to 14 
MHz, and 802 is a frequency doubler to 28 MHz. (Drawing 
reproduced from the January, 1936, issue of QST.) 

fall. The first WAC (Worked All Con- 
tinents) on 10 meters was made by 
ZS lH (Union of South Africa). 
Things were beginning to pay off for 
a bunch of hardy experimenters, who 
had remained active on the band over 
the past three lean years. 

QST said, "A band so universally 
considered dead that early DX work 
was practically forgotten has sudden- 
ly come to life, rewarding in good 
measure the few who struggled along 
on it with meagre results." 

Worldwide DX conditions led to a 
flock of WAC certificates, and the 
first phone W A C  was achieved by 
W6FQY in San Jose, California. Ten 
meters was alive and kicking! 

Seven years had brought about a 
revolution in radio transmitting and 
receiving equipment. Gone was the 
regenerative receiver and self-excited 
oscillator. New crystal-controlled 
transmitters were available (fig. 41, 
and practical details were available 
for building a 10-meter rotary beam 
antenna (fig. 5). 

getting on 10 meters 
In 1935 1 attempted to get on 10 

meters. It was a laborious process. I 
finally got my homemade receiver 
working so I could hear 10-meter sta- 
tions. I was amazed at the outstand- 
ing signals pouring in from all over 
the world. 

Getting the transmitter on 10 
meters, however, was another mat- 
ter. When it finally seemed to be 
working, I had no luck at all in work- 
ing stations I could hear. 

Call after call brought no results. 
Finally, a local Amateur called me on 
the phone and told me that I had 
tuned up on the third harmonic of my 
40-meter crystal and was on 15 in- 
stead of 10 meters! I was loud and 
clear in a portion of the spectrum in 
which an Amateur band didn't yet 
exist! 

I soon corrected my error and final- 
ly hit the 10-meter band. But I spent 
several nervous weeks waiting to see 
if I would get a citation from the FCC 
for my conduct. Luckily, the 15-meter 
region was void of any activity, and 
the FCC probably didn't waste time 
monitoring the wasteland. 

The reappearance of DX on 10 
meters was a mystery to  most 



FTAlLS O f  W6fN'S A N T E N N A  

fig. 5. One of the first 10-meter rotary beam antennas was 
used at W6JN. Composed of three half waves in phase with 
reflectors, the array was suspended from a wooden tele- 
phone pole. It probably provided gain equivalent to today's 
3-element Yagi. In 1936 when large beems on 10 meters were 

Amateurs who had never heard of the 
sunspot cycle. But in the yews before 
World War II, the band was red hot 
with DX from all over the world 
booming in. No doubt the popularity 
of 10 meters helped fuel the boom in 
Amateur Radio in the late 1940s. 
Every stateside DX-minded ham 
wanted to work the rip-roaring signal 
of KGMVV (later KHGAR) in Hawaii! 

10 meters after the war 
November, 1945, was the red-letter 

day. The FCC announced the restora- 
tion of Amateur Radio on the high 
frequencies. The post-war 10-meter 
band was from 28.0-29.7 MHz, with 

phone work, in the United States, 
from 28.1-29.5 MHz. Frequency 
modulation could be used above 
28.95 MHz. The portion of the old 
band, from 29.7-30.0 MHz had, 
regrettably, been lost in the post-war 
redlocation of frequencies. 

Rapidly, 10-meter Amateur sta- 
tions were popping up all over the 
wodd, many of them run by GIs using 
military rigs. Some of the well-known 
calls were EA1D (Madrid Airfield), 
PIX (Holland), W%CJR/XU (China), 
WGNSL (Japan) and ZCGNX in 
Palestine. 

The U.S. Marine Base at Tsingtao, 
China, in particular, was very active 

on 10 meters, with more than twenty 
XU stations on the air at one time or 
another. 

Rarer DX was there for the sharp- 
eared DX hunter. W4YAlXZ on the 
Burma Road was on as well as 
G6CUlZC2 on Christmas Island. Also 
included was Mr. DX himself, Reg 
Fox, AC4YN, in Lhasa, Tibet!* 

the bright new world 
- of sunspots 

Almost unnoticed in the clamor to 
get back on the air was an historic 
article in QST, which outlined war- 
time research into hf communications 
and the sunspot cycle.3 Research 
conducted before the war by the 
National Bureau of Standards and the 
Carnegie Institute was continued, 
with greater impetus, during the war 
by the armed forces. A method of 
predicting radio conditions, with 
respect to the sunspot cycle, had 
evolved. 

Amateurs engaged in military com- 
munications during the war quickly 
realized that the frequencies above 20 
MHz were capable of long-distance 
communications. The military fm 
band, centered at about 35 MHz, 
opened up day after day for long- 
distance Pacific DX. Operators in 
Borneo eavesdropped on communi- 
cations from Iwo Jima, and ship- 
board operators on the way to  
Okinawa were amused by complaints 
from Ulithi, in the Marshall islands, 
that the ship "short range" fm 
transmission circuits were breaking 
up local harbor communications. 
Other transmissions up to 4,000 miles 
(6,500 km) were noted over various 
Pacific circuits in the 35-MHz range. 

Much of the unusual DX could be 
explained by the sunspot cycle and 
solar activity. Propagation studies 
revealed how much of the 10-meter 
DX work was possible, and charts 
were available whereby propagation 
predictions could be made for the 
future. Best of all, the sunspot count 

"I have AC4YN's card for a two-way contact on 14 
MHzdated April 2. 1947. Not for sale. Editor, WBNIF 



was on the rise, promising great 10- 
meter DX until at least 1952! 

10 meters in the 50s 
By 1953 the 10-meter band was 

back in the doldrums. The sunspot 
cycle had taken its count, and hams 
looked elsewhere for DX. W l  JPE 
(now W1 DX) summed it all up: 

No more about ye DX bands, 
Do DXers pushe and pulle, 
Or talk about YJs, PKs, 
Or toss about Ye Bulle 

Ye sunspot count hath gummed ye 
game 

Ye bands are dry as snuffe 
And many a hearty soul, no doubt, 
Has learned how to do without, 
Excepting Thee and Me, Olde 

Scout, 
Who never worked Ye stuffe. 

the great sunspot cycle 
peak of 1957-58 

And come back it did! After a few 
arid years, 10 meters came back to 
life in the fall of 1955, just as the ex- 
perts predicted! And again, there was 
a revolution in equipment on the 
band; single sideband had arrived to 
stay. The band had perked up in the 
spring and was going full blast by fall. 
As the sunspot count increased and 
the MUF (Maximum Usable Frequen- 
cy) continued to rise toward 50 MHz, 
many 10-meter operators noted that a 
too-high sunspot count could pro- 
duce ill effects on the 10-meter band, 
and the great sunspot cycle peak in 
the winter of 1957 didn't seem to pro- 
duce super-DX on the 10-meter band, 
although the band remained open un- 
til the late evening hours. 

DX was good, however, and exotic 
stations such as JTlAA (Mongolian 
People's Republic) were present, and 
Soviet Amateurs showed up on 10 
meters in great numbers. And, as it 
had since the beginning of sunspot 
measurements by the Chinese before 
the birth of Christ, the sunspot cycle 
started its inexorable down turn, 
reaching a nadir during the winter of 
1 964. 

10 meters today 
The period between 1964 and 1976 

represents Cycle 20 of the sunspot 
count, which started with Cycle 1, 
based on measurements made in 
1750. The present Cycle, 21, is at, or 
near, a peak, and the 10-meter band 
is alive with activity. This band is 
expected to  remain active and 
capable of sustaining long-distance 
communications well into 1986. By 
then, when the sunspot cycle has 
dropped to a new low, it's possible 
that relay satellites may be in orbit to 
take up the slack. Time will tell. 

survey of the 
10-meter band area 

Meanwhile, a lot can be learned 
from a close examination of the 10- 
meter band and its environs. Below 
10 meters, ranging from 26.5 MHz to 
the low edge of 10 meters, is a 
bewildering mixture of illegal CB 
operation. By concensus, most out- 
of-band a-m CB operation occurs 
between 26.5 MHz and channel 1. 
From channel 40 up to (and some- 
times including) the low edge of 10 
meters, the frequencies are chock-full 
of SSB activity. At times, the QRM is 
extremely heavy, especially when the 
channels are open to worldwide com- 
munications. A look-see over this 
range by one unaware of the activity 
comes as a shocking surprise. 

One day last fall, over a period of 
four hours, I logged over 30 countries 
on CB, which were operating outside 
the assigned channels. Stations as far 
away as Italy and Australia came 
rocking in, with plenty of callers in 
the United States! 

The 10-meter band itself has a few 
surprises. During the afternoon 
hours, the third harmonic of the 
Radio Moscow home service in the 9- 
MHz broadcast band is clearly heard 
on the West Coast. Stations as far in- 
land as Tashkent come through. The 
stations seem to be spaced about 
every 100 kHz, starting with a har- 
monic on 28.0 MHz and running up- 
wards of 28.8 MHz. 

Above the top end of 10 meters, 
normally a preserve for Amateur fm 
from 29.5-29.7 MHz, lie the commer- 
cial fm channels extending higher in 
frequency from 29.7 MHz. However, 
at 29.705 MHz I could hear a special 
broadcast station in Israel, beamed to 
the Soviet Union. The transmitter 
power was 20 kW and the over-the- 
pole signal was a good band marker 
for European openings in the spring 
of 1980. So far the station has not 
shown up. 

Finally, there is growing activity at 
the high end of 10 meters as interest 
in fm grows. The calling frequency is 
29.6 MHz, with repeater inputs every 
20 kHz below that, to 29.52 MHz. The 
output channels are 100 kHz higher 
than the input and fall above 29.6 
MHz. 

It's an eerie feeling to bring up a 
repeater on the East Coast from 
California and work European and 
South American signals through it. 
And the hams on the East Coast can 
work Australia and New Zealand 
through repeaters in California! Some 
repeaters have an input on 144 MHz, 
and it's common to hear hams on 2 
meters working DX on 10 meters 
through a repeater while walking 
around with a handheld rig. 

And so it goes. The 10-meter band 
has come a long way from the early 
days when nu6UF opened the band 
with his historic OSO. A salute, then, 
to 10 meters and happy birthday! 
Here's to more and better 10-meter 
activity until old sol takes over the 
band sometime in 1986. 1'11 see you 
on Ten! 
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X-band calibrator 
tion (plus frequency modulation). All that's required 

How to get started I for operation is 8 or 10 Vdc for the Gunn-diode," 0-20 

on the 10-GHz 
Amateur band 

This article describes a frequency calibrator for use 
with Amateur X-band transceivers such as the Micro- 

10 2 5  GHZ 
I T  4Vdc 
TUNING - - 
10 2 8 0  GHI 
A T 4  VdC 

TUNING 

A* 3 0 u n z  

wave Associates Gunnplexerm. The calibrator is 
simple to build and makes communications over 
long-haul, non-optical paths easy to accomplish. 

the Gunnplexer 
The Microwave Associates Gunnplexer is a great 

device with which the Amateur can explore the 
challenging frontier of microwaves. The Gunnplexer 
includes a Gunn-diode oscillator, which is used for 
both the transmitter and receiver local oscillator. A 
Schottky diode and ferrite circulator are used as the 
receive mixer (fig. 1 ) .  A varactor diode mounted in 

fig. 1. The Gunnplexer consists of a Gunn-diode 
oscillator, which serves as both the transmitter and 
receiver local oscillator, and a Schottky diode and fer- 
rite circulator which are used as the receiver mixer. 

'Some units require 8 vdc and some 10 vdc. The required voltage should 
be marked on the unit. 

the Gunn-diode oscillator cavity provides approxi- BY Steve J. Noll, WAGEJO, 1288 Winford 
rnately 100 MHz of transmit and receive tuning varia- Avenue, Ventura, California 93003 



Vdc for varactor tuning, and an fm receiver for the 
i-f. Audio is coupled into the varactor for modulation. 
The i-f is 30 MHz. 1 

Gunnplexers have been available in pairs set to the 
standard split of 30 MHz. One unit is mechanically 
tuned so that, with 4 Vdc of varactor bias (tuning 
voltage), the Gunn-diode oscillator output is 10.280 
GHz. The second unit is similarly set to 10.250 GHz 
with 4 Vdc bias. The difference of these two frequen- 
cies is the "standard" i-f of 30 MHz. 

The tuning range of a typical 10.250-GHz Gunn- 
plexer is approximately 10.22 to 10.32 GHz. A typical 
10.280-GHz unit covers approximately 10.2510.35 
GHz. These are the Gunn oscillator frequencies, so 

, the receive frequencies will be 30 MHz above and 
below. 

the problem 
Two problems become apparent after one has had 

some experience with the units over long paths. One 
is aiming the antennas when the location of the other 
unit is not precisely known. Eventually the operator 
graduates from the basic 17-dB horn antenna sup- 
plied with the Gunnplexer to high-gain parabolic 
reflectors. With high gain comes narrow beam- 
widths; that is, about 2-112 degrees for a &foot (1- 
meter) dish and 1-114 degrees for a 6-foot (2-meter) 
dish. This certainly can make aiming over non-optical 
paths very difficult. 

The second problem is finding the signal. This 
problem can be worse than the first, especially when 
the signal is weak. The 100 MHz of tuning is quite a 
bit. You can easily tune by a weak signal even when 
ten-turn pots are used for tuning. Narrow i-fs that are 
used to increase range add to the problem. It is 
desirable to have the full 0-20 Vdc tuning range 
available to be compatible with any other person's 
Gunnplexer; that is, to be sure to be within his tuning 
range. 

These two problems of aiming and tuning are defi- 
nitely additive. They make an attempt at a long- 
distance contact a formidable task. However, solve 
one problem and the other becomes much easier. 

the solution 
The use of compass and map will get you in the 

ballpark on aiming, but usually not right on. Frequen- 
cy calibration would solve the tuning problem. An X- 
band frequency counter would be nice, and also 
unaffordable - especially insofar as one would be 
required at each end of the path. An X-band crystal- 
controlled multiplier chain with perhaps a Snap diode 
output circuit would do the trick too. But it would 
also be a trick to build. 

All hope is not lost, however. There is a very sim- 
ple and inexpensive way to solve the problem using 

HP-X485B tunable detector mount. 

the crystal-controlled multiplier chain approach. 
If one feeds some relatively low-frequency rf  into a 

common microwave mixer diode, such as a 1N23, all 
sorts of things will come out: a comb, of sorts, is 
generated. The objective in this case is to get a 
detectable output in X-band within the tuning range 
of the Gunnplexer. Too many outputs within the tun- 
ing range can lead to confusion, however. One or 
two are sufficient. A single-output crystal calibrator 
would not be all that helpful. With it you could tune 
two Gunnplexers exactly on the same frequency, but 
that's not what you want. A 30-MHz difference is 
needed between the two units. Two stable calibra- 
tion signals are desired: one within the tuning range 
of each Gunnplexer but also 30 MHz apart from each 
other. 

Tunable waveguide diode mount with TWT or BWO N 
connector. 



DeMornay Bonardi waveguide detector mount. 

the calibrator 
Luck is with us. It just so happens that if you pump 

146.52 MHz into a microwave mixer diode (in a suit- 
able mount) you will get a 70th harmonic output of 
10.2564 GHz. This is well within the tuning range of 
the 10.250-GHz Gunnplexer and is probably within 
the tuning range of the 10.280-GHz unit. The 69th 
harmonic (10.10988 GHz) and the 71st harmonic 
(10.40292 GHz) are outside the tuning ranges of both 

Gunnplexers. This eliminates any possible confusion 
due to more than one calibration signal within the 
tuning range. 

Most Amateurs should have no trouble coming up 
with a signal on 146.52 MHz. But we still need 
another signal in X-band 30 MHz away from the 70th 
harmonic of 146.52 MHz. 

Luck is with us again. Another 2-meter fm fre- 
quency which is common in some parts of the U.S. 
will give us a signal fairly close to that which is need- 
ed. 146.94 MHz x 70 equals 10.2858 GHz, a 29.4 MHz 
difference from the 146.52-MHz harmonic. Two 
Gunnplexers calibrated to these signals would be 
tuned 29.4 MHz apart. A slight touch of the tuning 
knob would correct the 600-kHz error. That's not 
much of an error at X-band! 

This small error can be reduced or eliminated com- 
pletely by one of several methods. If a crystal- 
controlled 2-meter handheld is being used, a crysal 
can be ordered on 146.94857 MHz for use with a 
standard 146.52-MHz crystal. If your handheld has 
both .52 and .94 crystals in it already, they could be 
tweaked so that they are the required 0.4285714 MHz 
apart at 2 meters to be 30 MHz apart at X-band (70 x 
0.4285714 = 30). Synthesized radios set at 146.515 
MHz and 146.945 MHz would result in only a 100-kHz 
error at X-band. And of course, a VFO-controlled 
radio could be set at the desired frequencies too. 

the diode multiplier 
So far we have a simple source of rf that will give 

us the signals needed at X-band when suitably multi- 
plied. Now comes the tricky part, right? Wrong! A 
diode multiplier is amazingly easy to build, but first 
let's consider some of the readymade choices: wave- 
guide detector mounts and coaxial detector mounts. 

Waveguide detector mounts work best. That is, 
they can put out a rather strong signal at X-band 
when 2-meter rf is fed into what is normally the out- 
put connector. A Hewlett-Packard X485B is a 
tunable X-band detector mount that accepts 1N21- 
IN23 type diodes, the latter being preferred. A 
mount that uses these inexpensive field-replaceable 
diodes, or crystals as they're often called, is very 
desirable. It is possible to burn out the diodes as a 
result of applying too much rf. The 1N21-1 N23 series . .  . - 

diodes has a maximum incident CW rf power rating 
of 250 mW. 

The Hewlett-Packard 423A is a common coaxial 
mount that works fine as a multiplier. The 2-meter rf 
is fed into the BNC connector that is normally the 
output connector. A waveguide-to-N connector 
adapter affixed to the mount's N connector serves as 

PRD 613M coaxial mount with waveguide-to-N the X-band antenna. Note that the diode element is 
adapter. not the easily replaceable IN23 type, so due care 
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fig. 2. Simple X-band waveguide amplifier mount uses 
WR-90 waveguide and BNC connectors modified as 
shown. An alternative female N chassis mount may be 
made from a TWr or BWO amplifier. No need to drill out 
the connector in this design. 

should be exercised! 
A PRD 613M is a coaxial crystal mount with an 

easy-to-replace diode. It 'does not have nearly the 
output of the HP coaxial mount but is usable. 

Many other mounts will also work. Each of the 
above-mentioned mounts was obtained on the sur- 
plus market for about $20. 1 N23 diodes are very com- 
mon in surplus microwave equipment and are avail- 
able from surplus outlets such as Fair Radio Sales 
Co." for about $1 each. 

A diode in a package with a pin on each end is 
needed for the homebrew mounts. Some diodes 
have a cap on one end. Be sure to get the diode with 
a removable cap (it just pulls off); some diodes have 
non-removable caps. 

building a waveguide 
diode mount 

I've built several mounts, both waveguide and 
coaxial. Precision machining is not required. A hack- 
saw, file, propane torch, drill, and two bits are the 
only tools needed to make a waveguide mount. The 
materials required are, first, a few inches of brass or 
copper X-band waveguide. Such waveguide is desig- 
nated WR-90, RG-52U, or WG-16. It measures 1 x 
112 inch (2.54 x 1.26 cm) outside dimensions. This 
may be found surplus or from an outlet such as 
Lectronic Research Laboratories, 1nc.t A small piece 
of PC board or other solderable flat metal is needed 
to close one end of the waveguide. A one-hole 
mounting BNC female connector (UG-625BlU) 
serves as the 2-meter rf input connector. A female 
chassis mount N connector supplies the center pin, 
which holds the 1 N23 diode. A male N connector of 
the type that accepts small (RG-58/59) coax (UG- 
526BlU) or a female chassis mount N connector 
removed from a surplus BWO or TWT amplifier serve 
as a fixture to hold the BNC connector assembly to 
the waveguide. 

A horn antenna may be built on the open end of 
the waveguide, or a flange may be affixed there for 
the attachment of a horn. This will give greater 
range, but it's not necessary. A Gunnplexer will hear 
the signal from a waveguide mount multiplier with- 
out a horn from several feet away. 

construction 
Cut a piece of waveguide 2-318 inch (6-cml long or 

longer (refer to fig. 2). The length is not critical. File 
the ends square and remove any burrs. Drill a hole 
with a 3132-inch (2.5-mm) bit in the center of the 
wide side of the waveguide 718 inch (2.20 cm) from 
one end. This is the only critical dimension. Drill this 

'1016 E. Eureka Street, P 0. Box 1105, Lima, Ohio45802. 

tAtlantic Et Ferry Ave., Camden, New Jersey 08104. 
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HP-423A coaxial mount. 

pin of Teflon dielectric N connector can be easily 
driven out with a hammer and pointed tool. Solder 
center pin to the protruding center pin of a one hole- 
mount BNC female connector (the slotted end of the 
pin faces outward). 

It's now possible to push one pin of the mixer 
diode into the slotted pin on the BNC connector. 
Push the diode pin in about 1/16 inch (2 mm). Guide 
the protruding diode through the hole in the N con- 
nector into the waveguide. The diode pin is mated 
with the 3132-inch (2.5mm) hole as the BNC connec- 
tor is screwed into the BNC nut. Tighten finger-tight 
only. 

It may be necessary to adjust the length of the slot- 
ted pin if the same type of connectors weren't used 
and the diode doesn't seat properly. The X-band 
waveguide diode mount is now complete. 

simple coaxial diode mount 
I've devised a coaxial diode mount that has to be 

one of the simplest ever (fig. 3). It is actually closer 
to a waveguide mount in the way it operates. All 
that's required is a female uhf barrel adapter (PL-258) 
or an N barrel (UG-29B/U), a shell from a PL-259, a 

hole straight through both walls of the waveguide. 
One of these holes serves as the socket for one end 
of the diode; the other hole is the pilot hole for the 
next one. Drill a 114-inch (6.4-mm) hole through the 
pilot hole. Remove the burrs inside the waveguide 
with a small triangle file. Clean the area around the 
114-inch (6.4-mm) hole with sandpaper. 

If you're going to use a male N connector (UG- 
536Bl U), remove the loose gasket, washers, and 
nut. They will not be needed. Drill a 114-inch (6.4- 
mm) hole straight through the connector to enlarge 
the existing one. Remove any burrs. If a connector 
from a BWO or T M  amplifier is used, it will not be 
necessary to drill a hole, as the existing hole is large 
enough (fig. 2). 

Center the connector face down over the 114-inch 
(6.4-mm) hole. Solder the connector to the wave- 
guide, using a propane torch. Also solder the groove 
on the male N connector so that the connector body 
will no longer rotate. Let the assembly cool. 

Next lay a one-hole-mount BNC nut on the top of 
the N connector, centered over the hole that the 
coax normally enters. Solder the nut to the connec- 
tor, taking care not to get solder in the nut threads. 

A piece of PC board or sheet metal 314 x 1 18 inch 
(2 x 3 cm) is then soldered over the open end of the *use caution in this operation. YOU can ruin connectors by applying too 
waveguide closest to the N connector. much heat. The idea is to apply heat to the N connector by waving the heat 

- TOPVIEW- 

PL-259-, 
s n n L  @ w'RE 

PL-258- 

1- - 1  

fig. 3. This coaxial diode multiplier mount is made from 
a female uhf barrel connector or an N barrel (UG- 
29BIU). a shell from a PL-259 connector, a piece of bare 
copper wire, and a 1N23diode - simple and effective. 

- 
source (propane torch) back and forth over the connector while gently Heat the center pin of a female chassis-mount applying pressure to the dielectric material. At the right moment, the dielec- 

connector, such as a UG-58/U, until it can be pushed tric and center oin will w o  out of the connector. Use too much heat. and . . 
out of the plastic dielectric.. Alternatively, the center you must go back to square one and start over. ~ditor.  



15/16-inch (24-mml piece of No. 12 AWG (2.1-mm) 
bare copper wire, and a IN23 diode. Soldering is 
optional. 

If an N barrel is used, push one pin of the diode 
1/16 inch (1.2 mm) into one of the slotted pins of the 
barrel. If a uhf barrel is used, simply lay one end of 
the diode into one end of the barrel. Be sure that the 
metal end of the diode contacts the barrel pin. In 
some PL-258 models, the center pin is recessed 
enough so that the dielectric prevents contact. 

Bend the wire into a Z shape so that it will lie inside 
the uhf connector shell with the ends resting on the 
shoulder. The shell is started once the barrel threads 
with the diode are in place. Hold the wire with 
needle-nose pliers inside the shell over the diode pin. 
Tighten shell to push the wire down onto the pin of 
the diode (the wire ends may be soldered to the shell 
shoulder if desired). The 2-meter rf input is con- 
nected to the other end of the barrel. If a barrel 
adapter isn't available, a female chassis mount con- 
nector may be used. The 2-meter rf input is then 
brought into the back of the connector through a 
coax cable. 

numb i-f response 
At this time, if your Gunnplexer and/or i-f is 

"numb," you may not be able to hear signals from 
any of the diode mounts described. A numb Gunn- 
plexer is not uncommon. The Schottky diode mixer 
is easy to zap with stray voltages. Soldering to the 
ungrounded mixer connection pin, even with so- 
called "grounded" soldering stations, is a sure way 
to put your mixer diode in peril. The Schottky will not 
necessarily be completely open or shorted - it can 
remain halfway between and just be numb. Don't 
fret. If you blow it, just replace the Schottky diode 
with a 1N23. (I've measured less than 1-dB noise 
figure degradation by substituting a 1N23WE for the 
standard Schottky. 

A numb i-f will also cause problems. Try to make 
the stage as hot as possible in the noise-figure 
department. This is one of the few ways to improve 
the over-all sensitivity of the Gunnplexer. It may be 

Attenuator. 

necessary to run the 2-meter level into your diode 
mount near the maximum 250-mW level until 
improvements can be made in your system. 

I've been able to detect the X-band output of the 
homebrew 1 N23 coaxial multiplier using a Gunnplex- 
er with a 17-dB horn at a distance of 1 foot (30 cm) 
with a 2-meter drive level as low as 10 mW. The 
range of the same setup using 250-mW drive was 
over 50 feet (15 meters). This was a "hot" Gunnplex- 
er and i-f. I was able to measure at least 2 dB of sun 
noise with a 2 1/2-foot (76-cm) dish. 

attenuator 
Whatever mount you choose, surplus or home- 

brew, an attenuator will be required to reduce the 
output of the 2-meter transmitter to a safe drive level. 
A 6-dB pad will decrease a 1-watt signal to 250 mW. 
A 10-dB pad will yield 100 mW - a good choice. 

A power attenuator isn't necessary, as the power- 
handling ability of an attenuator is greatly increased if 
power is applied for a short duration. A 1/2-watt pad 
is fine for intermittent use at power levels encoun- 
tered in 2-meter handheld transceivers. 

As with detector mounts, attenuators are available 
on the surplus market or can be homebrewed. If you 
have a surplus pad in mind, be sure it's 50 ohms and 
that it will work at frequencies as low as 2 meters. 

building an attenuator 
A pi-network resistive attenuator requires only 

three resistors and is easy to construct. A table of 
attenuation levels and the required resistor values 
may be found in the ARRL Electronics Data Book. 

I've built a 10-dB pad using two 112-watt, 100-ohm 
resistors and a 112-watt, 68-ohm resistor, plus two 
PL-259 connectors. Actually, a 10-dB pad requires 
96.2-ohm and 70.7-ohm resistors, but the standard 
values I use yielded 9.5 dB with excellent VSWR. 
Construction details are shown in fig. 4. 

calibrator system operation 
The diode multiplier mount is connected through 

the attenuator to a 2-meter transmitter set at 146.52 
or 146.94 MHz. The mount is pointed at the Gunn- 
plexer antenna, and the varactor voltage is tuned 
until the calibration signal is found. You'll probably 
hear a loud audio feedback squeal when the signal is 
found. 

Talking into the 2-meter rig should result in a copy- 
able signal from the Gunnplexer receiver. It may be 
hard to believe, but you're actually talking on X-band 
with your 2-meter rig! Be sure to ID properly. 

Mountaintop operation might go like this: Station 
A lets his 10.250-GHz Gunnplexer warm up a few 
minutes, then he tunes it to find the signal from his 
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HUSTLER ANTENNAS 
5-Band trap vertical 10-80 m., reg. $139.95.. . .  $125.95 
4-Band trap vertical 10-40 m.. reg. $109 95. .  . .  98.96 
Bumper mount, reg. $18.95 . . . . . . . . . . . . . . . . . .  17.06 
Mast, fold-over, deck mounting, reg. $22.95.. . 20.66 
Mast, fold-over, bumper mount, reg. $22.95..  . 20.66 
Resonator. 75 meters, 400 watt, reg. $18.95..  . 17.06 
Resonator. 40 meters, 400 watt, reg. $16.95 . . .  15.26 
Super resonator. 40 meters. KW, reg. $24.95.. . 22.46 
Resonator, 20 meters, 400 watt, reg. $14.95 . . .  13 46 
Super resonator. 20 meters, KW. reg. $21.95.. . .  19.76 
Resonator, 15 meters, 400 watt, reg. $10.95 . . .  9.86 
Resonator. 10 meters, 400 watt, reg. $10.95..  . 9.86 
Mobile2 meter colinear, w/o mount, reg. $28.95. 26.06 
2 meter colinear w/trunk mount, reg. $45.95. . . .  41.36 

PALOMAR ENGINEERS 
Pr~ce 

R-X Noise bridge . . . . . . . . . . . . . . . . . . . . . . .  $ 55.00 
. . . . . . . . . . . . . . . . . . . . . . . . . .  VLF Converter 59.95 

. .  I K Toriod balun. 3 KW SSB, 1:1 or 4 : l . .  32.50 
2K Toriod balun, 6 KW SSB, 1:1 or 4:l . . . .  42.50 
I C Keyer, battery operated . . . . . . . . . . . . .  117.50 
Loop Antenna, plug-in units, 160/80, BCB, VLF. 47.50 
Loop Amplifier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67.50 

. .  Tuner - 10-60 meters, bu~lt- in noise bridge.. 299.95 
CW Filter. 8 pole IC.. . . . . . . . . . . . . . . . . . . . . . . . . .  39.95 

ALSO IN S T O C K  
Antenna Components Larsen Antennas 

Centurion International Rubber Duck Antennas 

WRITE FOR A FREE COPY OF OUR CATALOG 

MASTER CHARGE VISA 
All Items F 0 B Llncoln. $1 00 mlnlmum sh~pp~ng Prlces subject to change 
w~lhout notlce Nebraska resldents please add 3% tax 

g & C Communications 
730 Cottonwood Lincoln,  Nebraska 68510 

Emergency 48 hour service 
Visa or Mastercharge orders welcome! 

Call or write Cal Crystal NOW! 

CAL CRYSTAL 
California Crystal Lab., Inc. 
1 142 North Gilbert Street 
Anaheim, California 92801 
(714) 991 -1 580 

PL - 2 5 9 s  (SHOWN WITHOUT 5 H E L L S )  

fig. 4. A 10-dB attenuator, again made from coax con- 
nectors. Three resistors form a pi network. 

diode-mount, which is fed with a 146.52-MHz signal. 
(The mount is held several feet in from of the Gunn- 
plexer antenna to avoid frequency pulling of the 
Gunn oscillator.) 

Station B, on another mountaintop, does the 
same with his 10.280-GHz Gunnplexer using 146.94 
(or 146.94857 MHz.) The two stations then may con- 
centrate their efforts on aiming, varying their varac- 
tor voltage only 100 mV or so. Extra 2-meter hand- 
held transceivers help establish communications. 

The stations must be sure ahead of time that their 
respective Gunnplexers (a) will tune to, and hear, the 
calibrator signals, and (b) are not tuned to the signal 
image. 

other uses 
The calibrator does not, of course, have to be used 

only on .52 and .94 in the 2-meter band. The Gunn- 
plexer may be calibrated throughout the 0-20-Vdc 
tuning range by selecting other 2-meter frequencies 
that will multiply into X-band. 

The diode multiplier mount may also be used as a 
detector mount. I can measure well over 1 volt across 
the diode when either homebrew waveguide or coax- 
ial mount is irradiated by the Gunnplexer output at 
close range. This is a very easy way to check the 
mount and the Gunnplexer oscillator. 
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SCAN THIS REBATE 

Save up to $25. The greatest scanner rebate ever offered 
. on America's leading line. Bearcat@Scanners. 

casts the second they happen-and receive I'M public service. Hearcat 2 1 OXI,. 
up to a big 52.5 factory rebate-on Bearcat 
Scanners. 

Choose from 1 1 models. 

This special rebate offer is good on eleven 
of the  most popular Rearcat Scanner 
models. No-crystal fullv synthesized 
Bearcat Scanners. Multi-band crystal 
Ikarcat Scanners. Pocket sized hand-held 
Ikarcat Scanners. One to fit any need. Anv 

America's hest selling scanner. 520 rebate: 
Bearcat 100 with smooth keyboard. 515 Rebate expires May 15, 1981. 
rebate: Bearcat 150, the new low priced se your lkarcat h a l e r  for rebate 
no-crystal scanner. 510 rehates: Ikarcat 111 details? r h e n  pick your kind of harcat 
and Ikarcat 12, popular crystal scanners. scanner and save to 525. 
Bearcat Four-Six Thin b n ?  band 6 

.Rehare offer *d 0" mnsumer purcham made be- 
channel hand-held scanner. 5.5 rebates: t , ~ ~ ~  April I -  1981 and Ma? IS. IOXI. Offer pood 
Hearcat j, low-priced crystal scanner. only In l'.S.A. Void where raved or prohihired h? law. 

1 3 ~ ~ ~ ~ ~ ~  ~ 1 , ~ ~  scan,1w the sh i r t  pocket Kes~ricted toone rrhatr per customer regardks 01 the 
n~rmhcr of ,wanner\ purrhaad. 

scanner. 
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ance will limit the number of signals 
heard, but listen carefully - they can 
be from very unusual places. Fifteen 
meters should be open later in the 
day than 10 meters. So, hit 10 first 
and finish off with 15. The lengthen- 
ing of the daylight will be noticed as 
these bands open up a little sooner 
and stay open longer in the day. 

Twenty meters will be the main day- 
time OX band, as it is almost always 
open to some part of the world. It 
opens to the east as the sun rises and 
extends into the late evening hours to 
the west. Geomagnetic disturbances 
do not affect the band as much as the 
higher ones, but still look for unusual 
trans-equatorial DX locations to be FOR ECASTE R coming through once in a while. One- 
hop trans-equatorial DX of 5,000 to 

Garth Stonehocker, K0RYW 7,000 miles (8,000 to 11,200 km) may 
be possible in the late evening hours 
during some of these unusual condi- 
tions. 

last-minute   re dictions - therefore the higher hf bands. The Forty and eighty meters will have 

April is a transition month. Propa- 
gation will be affected by solar activi- 
ty that is influenced by the equinox 
period of sunlearth alignment (as 
mentioned last month). The periods 
from April 7 through April 14 and 
April 20 through April 23 may be geo- 
magnetically disturbed. The begin- 
ning of the first period is expected to 
be disturbed by coronal-hole solar- 
wind emergence, then by solar-flare- 
released particles for the remainder of 
the first time period and for the entire 
second time period. The effects may 
be strong, since April is a continua- 
tion of the equinox period. However, 
the coronal-hole effect will not be as 
strongly developed as it will be a year 
from now, so the probability is not 
high that this disturbance will occur. 

DX conditions will probably be very 
good in April because of the solar- 
cycle level, and activity will be high 
because of the close proximity of the 
equinox season. The ionosphere is 
proportioned for most of the ioniza- 
tion to favor the F region and high 
maximum usable frequencies (MUF) 

winter generally has the sharpest 
daily MUF peaks, rising highest in 
February, March, or April in most 
years. Summers have the lower daily 
MUFs but are spread out throughout 
the greater number of hours of day- 
light. So, through this summer and 
next winter, the solar flux will prob- 
ably be slightly lower than it is now. 
And it is then expected to continue to 
decrease as the end of the crest of 
cycle 21 begins a definite downward 
trend toward the minimum, about 
1987. 

band-by-band forecast 
Six meters should provide frequent 
band openings with a peak during the 
early afternoon hours on many days. 
Trans-equatorial north-south paths 
will be the best. Your guide to possi- 
ble openings will be strong openings 
on 10 meters and high values of solar 
flux. 

Ten and fifteen meters will be loaded 
with good DX signals from morning 
until early evening hours almost every 
day. Times of geomagnetic disturb- 

much short skip (750 miles or 1,200 
km) during daylight hours and turn to 
DX after dark. Eighty-meter DX will 
more often be taken over by noise. 
Therefore, 40 meters will become the 
best nightime DX band. Long skip 
(2,000 miles or 3,200 km) will open to 
the east soon after sundown, swing 
more to the south to Latin America 
about midnight, and end up to the 
Pacific areas during the hour or so 
before dawn. Some nights these 
bands will be as good as during the 
winter DX season. Watch the spring 
storm fronts mentioned last month. 
The coastal regions usually have the 
edge for working the rare DX on 
these bands. Don't let that stop you 
mid-U.S.A. OXers. 

One-sixty meters will probably have 
many nights that remind one of last 
summer's noise. However, many 
good nights are left to work DX 
before this summer's noise comes to 
stay. Many stateside stations are fair 
game as DX on this band during this 
season. 
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Questions and Answers 
where in the world? 
I have heard stations on the air 

signing "---/MM region 1, " How do 
you know where to aim your beam 
for the various regions? Is there a 
map' available? - John Engelien, 
N2BSD. 

Almost any publication that in- 
cludes the FCC Rules and Regula- 
tions, part 97 (Amateur Radio Serv- 
ice) has a map showing all three ITU 
regions. A reproduction is shown in 
fig. 1. 

six meters 
I hear very little about the 6-meter 

band, except stories about TVI and 
other problems. I s  6 meters the 
''black sheep" o f  the radio frequen- 

cies? Is it dependable for medium to 
long distances, and  what i s  the 
dominant mode? - Peter Eldredge, 
KA 1 FJN. 

Six meters is avoided in many areas 
of the country, especially near the 
large cities that have Channel 2 TV. 
Most TV sets cannot tell the differ- 
ence between a 50-MHz signal and a 
56-MHz one, so TVI is a real problem. 
(The problem can be resolved, but re- 
quires much effort in building filters, 
cleaning up rigs, and often much ed- 
ucation of your neighbors - some 
hams figure it isn't worth the trou- 
ble.) Then, too, Channel 2 TV trans- 
mitters put out a lot of garbage below 
their allocated band, and that gets in- 
to Amateur receivers and further 
discourages any would-be DXers. 

However, if Channel 2 is not avail- 

able locally, then 6 meters can be a 
fascinating and useful band. It 
behaves much in the same manner 10 
meters does, with good local cover- 
age by ground wave in the evening. 
And often tropospheric and iono- 
spheric skip creates openings that 
can reach to hundreds or thousands 
of miles. Like 10, however, the band 
varies with the sunspot activity, so 
will be less prone to DX openings in 
four or five years than it is right now. 

Modes in use are principally CW 
and SSB on the low end, with a few 
of the "a-m forever" crowd around 
50.5 MHz or so, and fm and repeaters 
in the upper two-thirds. There is a 
considerable amount of model-con- 
trol activity to be found on the high 
end, using channels that fit nicely 
between repeater slots. 

CHART OF ITU REGIONS 
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New low profile design. 
Here is the famous Palmar Engineers 
high power tuner in a new compact 
size. Only 51h" x 14" x 14" yet it has 
all the features, works from 160 
through 10 meters, and works with 
coax, single wire and balanced lines. 
And it lets you tune up without going 
on the air! 

WE INVESTIGATED 

All tuners lose some rf power. We 
checked several popular tuners to see 
where the losses are. Mostly they are in 
the inductance coil and the balun core. 

So we switched from 61 2 wire for the 
main inductor to %" copper tubing. It can 
cany ten times the rf current. 

IMPOSSIBLE FEAT 

The biggest problem with tuners is get- 
ting them tuned up. With three knobs to 
tune on your transceiver and three on 
the tuner and ten seconds to do it (see 
the warning in your transceiver manual) 
that's 1 % seconds per knob. 

We have a better way: a built-in 50-ohm 
noise bridge that lets you set the tuner 
controls without transmitting. And a 
switch that lets you tune your transmitter 
into a dummy load. So you can do the 
whole tuneup,without going on the air. 
Saves that final: cuts QRM. 

For further details on this exciting new 
high-power low-loss, easy-to-use tuner 
send for our new brochure. Or visit your 
Palomar Engineers dealer. 

Model PT-3000, $349.50. To order send 
$10.00 shippinglhandling. Cali- 
fornia residents add sales tax. 

no DX? 
We have recently hit the peak of 

the sunspot cycle, and DX is great. 
What does the future look like for 
DX? Will there be any good DX to be 
found, and if so, on what bands? 
How about the new bands we got at 
WARC 791 - Kevin Foley. 

DX will continue to be good for 
some time to come. True, we passed 
the peak in 1979, but it doesn't all 
stop abruptly. The downward slope 
of a sunspot cycle is gradual and filled 
with small bumps and ripples. DX 
conditions will decrease in the same 
manner. There will be excellent days, 
and dismal days, and it will keep our 
DX Forecaster on his toes predicting 
which will be which. 

The openings will become a bit 
shorter, so you will have to be alert 
and ready to catch the good ones. 
Also, the openings will tend to be- 
come less frequent on the higher 
bands, but there'll always be some- 
thing on 80, 40, and 20. Even 15 
meters will have good activity for 
some time. Ten is good for two or 
three years before you'll notice much 
of a drop in openings. 

The new bands will show a similar 
pattern, with the lowest one (10 
MHz) being more reliable than our 
present 14 MHz, and the higher ones 
opening later and closing earlier. 
However, one of the most useful 
things we Amateurs can do with the 
new bands is to "fill in the gaps" in 
knowledge of propagation by careful 
observation and use of 10, 18, and 24 
MHz. 

So, don't despair. Good equipment 
and sharp operating skills will pay off 
during times of low sunspot activity. 

remote SWR? 
VSWR-meter instruction books say 

that SWR should be measured at the 
antenna because the coaxial cable 
can alter the readings, giving a better 
indication at the transmitter than 
actually exists at the antenna. 

Since I use a matchbox, should I 
remote the SWR-sensing unit to the 

antenna for better accuracy? - Terry 
J. Taylor, WBSJFM. 

To put it bluntly, NO! 
Presumably, the matchbox is in 

your radio room, where you can 
reach the controls. If you were to put 
the SWR meter at the antenna it 
would see no change at all, no matter 
what you did to  your matchbox 
(except to show wild fluctuations 
because there was more or less 
power getting through the match- 
box). 

For example, suppose you are 
using 50-ohm coax cable and the 
SWR meter is at the antenna. Also 
suppose the antenna is not properly 
adjusted (too long or too short). No 
amount of knob twisting on the 
matchbox will make any difference at 
the antenna. The 50-ohm cable still 
presents 50 ohms to the matchbox 
down in the radio room. 

The SWR meter should be connect- 
ed between your transmitter and the 
matchbox, after your antenna has 
been properly adjusted (see below). 
The purpose of the SWR meter, when 
connected as just described, is to 
provide an indication of a proper 
impedance match at the transmitter. 

The time to put the SWR meter at 
the antenna end of the cable is when 
you are building your antenna, or tun- 
ing it up the first time you put it in the 
air. With the SWR meter in place and 
the transmitter sending low power up 
the line (just enough that you can get 
the calibrate function on the SWR 
meter to work right), work on that an- 
tenna. Shorten it, lengthen it, put in 
tuning stubs, a matching network, or 
whatever else the antenna hand- 
books say to do to it, but somehow 
make that SWR go down. Once you 
have a reasonable SWR, take the 
meter out of the line and put it down 
at the station between the matchbox 
and the rig as an aid to monitoring 
power output. If the SWR creeps up a 
bit from one end of the band to the 
other, don't worry about it - use the 
matchbox only to keep your rig happy 
- and enjoy your QSOs. 
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When it comes to 

RA Dl0 QSLYs . . . 

ONLY BOOK! 
US or DX Listings 

ca 
NOW READY! 

Here they are! The latest edltions. World- 
famous Radio Amateur Callbooks, the 
most respected and complete listing of 
rad io amateurs. ~ i s t s  calls. license classes. 
address information. Loaded w i t h  Special 
features such as call changes, prefixes o f  
the world, standard t ime  charts, wor ld-  
wide QSL bureaus, and more. The U.S. 
Edi t lon features over 400.000 listings, 
w i th  over 100,000 changes f r o m  last 
year. The Foreign Edi t ion has over 
300.000 Iistlngs, over 90,000 changes. 
Place your  order f o r  the new 1 9 8 1  Radio 
Amateur Callbooks, available now. 

Each Shipping Tall 

I I USCallbcQk . $17.95 $2.55 $20.50 

L Fore~gn 
CallbcQk $16.95 $2.55 $19.50 

Order bo th  books a t - t h e  same t ime  fo r  
$37.45 including shipping. 

Order f rom your  dealer or  direct ly f rom 
the publisher. A i l  direct orders add $2.55 
for  shipping. I l l inois residents add 5% 
sales tax. faq SPECIAL LIMITED OFFER! 

Amateur Radio 
Emblem Patch 

brUTrUII SAW only $2.50 postpaid 

Pegasus on blue lield, red lettering. 3 "wide x 
3 "  high. Great on jackets and caps. Sorry, no 
call letters. 

ORDER TODAY! 

RADIO AMATEUR 

Dept. F . . . . . . . . . . 
a c 9 ~ 5 ~ ~ ~ D k v ~ '  Lake Bluff ,  l L 6 0 0 4 4 ,  U S A  

CATALOG 
featurina the latest 

7' in amatkr radio. 1 
Everything for your 
amateur radio hobby, 
including antennas 
and accessories 
Precision test instru- 
ments for the com- 
plete test bench 
Innovative self-study 
programs to help you 
enjoy your hobby 
more 
Complete line of 
comwters. terminals, 

- I 

2-meter equipment 
priniers software 
and accessories 
Color TV's, fine 
stereo components, 
fuel-efficiency 
products, conven- 
ience items for your 
home.. . 

All in easy-to-build, Transceivers 

money-saving kits - <.  

. 
- . -. . . 

. . 

Self-studv Droararns for novice and 
class license exams 

- 1 ,).=- & :s/ 
L -"--- Oscilloscopes ------------- 

Please send me your latest catalog. I am 7 
not currently receiving your catalog. I 
Send to: Heath Co., Dept. 122-752 

coupon is ( Benton Harbor, MI 49022 
missing, write 

I 
Heath Co.. I I . - 

Dept. 122-762 
Benton Harbor, I Name 

MI 49022 
I 

In Canada, write 1 Address 
Heath Co., 1480 Dundas 

I 
Highway last 1 city Stat- 

Mississauga, Ontarlo 
I 

L4X 2R7 I AM-414 zip I 
I I 
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11 VFO-231 
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eters. incl uding thr~ ce new 

I x ~ n d s  fro 
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Vari width tuning (VBT) 
( ' O I I I I I I L ~ ( J I ~ ~ I \  i.;~t-if,s t l ~ t -  11,. i'iltcr 1x1 
widt 

Now most Amateurs can afford a high- s l l i l t  
performance SSB/CW transceiver with (][)ti1 
every conceivable operating feature built C V ) I I C  

'n for 160 through 10 meters (including IF notch filter 
he three new bands). The TS-830s ~l'utl;tl)lc~ Ii i~li-Q ;~ctive circuit in 455-kI lz 
:ombines a high dynamic range with sccontl 11:. lor shztrp, d rcp  notc.11 
rariable bandwidth tuning (VBT), IF shift, cl~;~r;~c~terist ics.  
~ n d  an IF notch filter, as well as very . IF shift 
dharp filte 155-kHz second IF. Shii.1.; 1t'passb;tnd toarnrd higher o r  lowrr 
Its optionc 0 remote digital VFO Irccltrcncic.~ (;t\tr;tv from intcrli.ring 
provides fi ries. sigt~:~lsl \vl~il(- tt~rlecl rt-crivrr l'requencv 

. , ,  . , .  ~( . I I I : I I I IS  IIII(.~I:II i,grd. 
6146B final with RF NFB 

160-10 ml 'I'wo til.ltil%'s i l l  t l ~ ( ~  linal ;amplifier providc. 

bands 2 2 0  W III.:I' (SS131/180 W I)(: ICWI input 

( 'ovrrs  :tI on all h i~nds .  I<F' nrg;ttivr fc.etll);~ck pro- 
21,,T usl,, ;lncl t ,w,.  I n c . l t l o l n ~  !,id? oplirnum IMI) c~harac~trrislies for 

t h r  11rw 10. 1s. and  24-MHz I)ands. -quality translnissior 

lirrc.ivrs WWV o n  10 MI lz. t-in digital display 
- Wide receiver dynamic range liqit 1 ; )  r.cy Ill torc..;c.c~n 

,Jurlr.tion IETs  Iwitl~ optirnu~n IMD char  . c ~ l  up  I I V  a t)  ; ~ n ; ~ l o g  
actcrislirs and lotv noisc. ligur-I ;-. 'L. r ~ l  rrc.rivt- anrl tr;~nsnlrr ~rrqut-r  
lxtlanccvi mixer. a MOSFEI' K o n  all motles and  all 1)antls. 1)ispl;r: 
op r r ; t t i~~g  low lrvel ibr imp1 (111 11 switch. 
dgn;tnlic rangc (high amplific.2 Adjustable noise-blanker level 
not ~lc-t-drd I)cscat~sv of low no  Ilu~ltbin noist' 1)l;lnkc.r rliminntc~s 

*- typc. l suc l~  as iCnit'---' mi.rccsrl, tlual rt-sonator (i)r e a r n  Dana. ar ' -~ ' - 
;~clvancrd overall rcrriver drsign rcasult -. Front-pa 
in escellvnt tl\rnamic. range. control. 

Vatching accessories for fixed-station ~pr;.llrlvl.: 

51'-230 rslcrnnl sl~t-akf 'r  If(:-10 dirrit:~l world clock 

t 1 1 1 1  111, 

F amplifir~ 
-oved 
1tio11 lrvel 
ise in 
t .  . 

" hifill . Built 
Six-c 

. 1);lc.k 
actu. 

s\rliinc~ 
;111rl 11: 
(I!, Tor 
I 11)' 

IF filter 01 ...,~ . . ,... Various 1 3tions 
F:ill~(,r :I !IOII I I /  1 1  tiA*('l o r  2 / 0 ~ 1 1 z  
(Yl< 88(:Nl ('If' fi1tf.r I ~ : I V  i t i s t : t l l f ~ c l  i t 1  
111~ .  8.H3-Mllz first IF. L I I I C I  ;I v c ~ y  s I~ ;~ r l ,  
500-Hz ()'(;-:155<') o r  250-1 12 (SG-.155('NI 
(:\V filtrr i \  :~ \* ;~ i l : t l ? l ( *  (or t l ~ c .  455-kl I L  
s l~c~olld IF. 
More flexibility with optional digital VFO 
\'I2O-2:10 olx'r i~tcs in 2 0  112 str l)s  . ~ n d  
itlcludrs five. mc.nlorics. Also ;~llo\vs split- 
lic.quc*ncy oper:ttion.'Ilr~ilI-in digit:~l 
displ;~y. C'ovcrs ;il,occt 100 I t l  I ;  ICI  
I)c.low e:~c.l~ 500-kHz I):~ntl. 
Built-in RF speech process0 
I-or nd(lrtl i~trtlio 11urlc.11 ; ~ n t l  i~ 
tiilk ponlc.r i l l  I)X pilcul~s. . RITIXIT 
I<cc-rivc.r incrrn~cnta l  tuning (lilT1 shills 
onlv Ihr rc*eeivctr l irqurncy. to tun(. in 
stations slightly off lrc~qr~crlcy. Trans- 
mitter itlcrc.tncntal tuning IXITI shiI1s onlv 
the transrni1tc.r frc.qucSncy. 
SSB monitor circuit 
Monitors IF' stag(> \vhilr 1r:lnsmitting. to 
drterrninc :tutlio qu;~litv a n d  rfli.ct ol' 
sprech procrssor. 

More information o n  thr  TS-830s  is 
availahlr from ;III authorizrd dralcrs 
of7'rio-Kcnwootl Communic*ations. Inc.. 
1111 West Walnut St r r r l .  Compton. 
California 90220.  

~ y g ~ ~ t l p r  in arnol~zdr rod, 
- -  ~ 

with srlt'ct;lt)lr auiiio filtrrs YC-4~5(~(500-1-1~)  a n d  
VFO-230 extcrnal digital YG-455CN (250-tlzl CW 
VFO with 20-lfz steps. filters lor 455-ktlz IF 
fivr memories. digital display . ~ K - H R C  [SOO-lqi..) a n d  
AT-230 antcsnna I t~nc~r /  YK-HHCN (270-1~1~1 CW 
SWH and  powrr m r t r r  fillers for 8.83-MHz IF 
MC-50 desk microphone . 11s-5 and  14s-4 

Other accessories not shown: headphones 
'I'1,-922A linear amplifier MC-30s a n d  MC-35s 
SM-220 Station Monitor noise-cancelling hand 
PC-l phonr  patch microphones Specifications and pricrs arr. stthjert lo change wifhoiif notirr or ohligation. 



ng, digital display, professional quality 
Three IF filters for optimum AM. 
SSB, CW 
12-ItHz and 6-kHz (adaptable to 6-kHz and  
2.7-kI Iz) lilters lor AM wide and narrow. 
and 2.7-kl Iz filtc-r for high-qualitv SSI3 
IUSf3 and Idst<) ;tnd CW rrccption. 
Communications-type noise blanker 
Elirnit~atrs igtlil~on and  o th r r  pulse-type 
noise. Supt'rior to noise limiter. 
Recording terminal 
For r x t c r ~ ~ a l  t:~pv rccorder. 
Tone control 
For drsirvtl audio response 

.. Built-in 4-inch speaker 
[,'or qu;tlity sourld rrl)roduc 

- Dimmer switch 
Controls S rnc.tc.r and o t h r ~  ~ t s  
and dicital-displ;~v intensit! 
Three antenna terminals 
\ h / i r ~ .  1-rminals for 200  ktfz to 2 MHz and 

to :30 MHz. ('oax (SO-2391 terminal 
I H ~  to :IO MI IT. 
able operating voltage 
tagr st.lrc,tor lor 100. 120. 220  and  

z;tu vl\( '. Also adaatablr to operate on  
CK-I kit I .  

c R-1000 i :ingIy easy-to- 
:rate. higt ~nce ,  communica- 
n s  receivel, cuvc l~~ ig  200 kHz to 30 
[z in 30 bands. This PLL synthesized 
eiver features a digital frequency 
play and analog dial, plus a quartz 
ital clock and timer. Its easy-single- 

.- ~b tuning and high sensitivity, selec- 
tivity. and stability make the R-1000 
a favorite amongst Radio Amateurs, 
shortwave listeners, engineers, maritime 
communicators, and others who demand 
h;Hh quality in a general-coverap- 

nmunications receiver. 
... . . ...., 
ontinuous frequency coverag 
10 kHz to 30 MHz 
c c c ~ v r s  shortw;tvc. medium-w: 
ng-wave bztnds. 
D bands. each 1 MHz wide 
.IS. to-use txtnd swltch with Iar #c nl tcr lJ .  

Five-digit frequency display and 
analog dial 
Acc.rrr;ttr digital displav with I-kHz resolu- 
tion ;ind illuminated analog dial wlth 
prrcise gear dial mechanism. 
Built-in qaartz digital clock with timer 
I'rccise 12-hour clock with AM and  I'M 
indic.~tors. Timer turns on radio lor 
scheduled listening, and  even controls 
a r rcordrr  throucll remote terminal. 

MH 
rec 
dis 
dig 
knc 

HC-10 Digital World Clo~ 
Two 24-hour displays with 
quartz time base 
Iiiglit displ;ty: local (or UTCl hour. 
tninutc., svc~ontl.d;rv. Ifft tlisplav: month. 
d ;~ t r ,  worltl time i r i  various vitic's. 
mcmorv timr (QSO startinc timr), and 
tirnc- direr '  
Time in 1 C  
l'lus two ;I 
zor1es. 
UTOMORROW" and "YESTERDAY" 
indicators 
Memorizes present 
Aritl rc.c~alls I ;~trr ,  li)r 
High accuracy 
? I ( )  secondslmonth 

...6 

cor 
6- 

!e from 

- panel ligl 
4. 

we. and 

-A- ,.-at- 

,.... %. 

2 MI-lz 
for 2 N 
Select, 
A(: vol -.- .., 

rnc r  lin hl 
) cities arc 
dclitional r 

nurs from 
~ u n d  the i 
)rogramm; 

UTC). 
world 
~ b l r  time 

)C t with ( 

time 
lofifiing PI -1000 is 

:d dealers 
01 I rlo-nenwoon ~omrnurttcations.  Inr., 
1111 Wc Strcrt. Compton. 
Califor 

More 11 
availat 
,- .- . 

nformatlor 
11e from ;II . , 

1 on  the R 
I authorize 
fi- .. .. . - 2  

.st Walnut 
nia 90220 

Up-conversion PLL. wideband RF 
circuits 
Provrde exceptional performance a n d  
easv operation without the need for band- 
spread. preselector, o r  antenna tuning. 
Excellent sensitivity. selectivity. and  
stability. 
Step attenuator 
0-tjO dl3 in 20-dB steps. Prevents overload 

Matching accessories: 
SP-100 rxtrrnal speaker 
14s-5 deluxe hradphones  

Other accessories 
not shown: 

I IS-4 hradphones  
UCK-I rasv-to-install 
modificzttion klt for 
l')-lJDC operation 

Speclflcations and prlces are sub/ect to change wlthout notlce or ohllgatlon 



July 25 thru August 7,1981 
Our 22nd year I 

Have trouble finding time to study for 
Upgrading? Do it on your vacation at the 

OAK HILL ACADEMY RADIO SESSION 
in the 

Blue Ridge Mountains of Virginia 
Two weeks of intensive Code and Theory 
Study starting at your level. 

Novice to General 
General or Technician to Advanced 
Advanced to Amateur Extra 

Expert Instructors - Friendly Surround- 
ings - Excellent Accommodations. 

Ham Lab set up for all to use. 

"A Vacation with a Purpose" 

C. L. PETERS. K4DNJ. Director. 
Oak Hill Academy Amateur R a d ~ o  Session 
Mouth of Wilson. Virginia 24363 

N a m e  -. - - . __. ..Call- 

Address- - . - - _. - . . 

City/State/Zip__ -- 
.----------------------------------- 

Rx for a Bad Day our hobby, a very Important one these days Get the 1dea7 In short, 
an outstandlng lndlv~dual and amateur 

In 1974, another award was establ~shed, the Spec~al Ach~we- 
Is ~t one of those dull gloomy days when wen the b~rds are walk- ment Award " Th~s award IS just what ~t would seem to be - an 

~ng, and ~t's not a flt day to go out and put up that new sloper or ~ n -  award for one-t~me spec~al went or specral~zed actmty by an ama- 
verted vee antenna you wanted to try? DX Isn't comlng through yet teur or group of amateurs Thls actlvlty may be ~n the englneer~ng 
because the MUF Isn't r~ght, some jerk squ~nel keeps kerchunk~ng f~eld - QRP - DXped~t~ons -net actlvlty - emergency work or 
the repeater or plays tunes on the Touchtonem so that two meters any one-t~me outstand~ng actlvlty related to 'the amateur rad~o 
Isn't fun Maybe the wlnd played havoc wlth your beam last nlght hobby 
and now ~t looks l~ke a limp pretzel or some modem art object, or Nom~nees for both of these awards may be from anywhere ~n 
maybe your rig blew up ~n the m~ddle of a the world, not just the U S A 
QSO or just before that sked wlth a rare sta- Sol Don't just slt back and say, 'Geel, some- 
tlon ~n some far off land body ought to nom~nate that guy for "Amateur 

Any fool knows all these th~ngs aren't golng of the Year" Don't Walt for George to do ~t 
to happen to you at once But ~f ~t IS 'one of G~ve us all the deta~ls you can gather, espec~al- 
those days' maybe you can just forget the ly act~v~t~es that are d~rectly attr~butable to h ~ m  
whole mess and br~ghten your and someone or her 
else's day a llttle by tak~ng some t~me to thlnk All nomlnatlons are carefully rw~ewed and 
of a fellow ham you adm~re and respect to are saved from one year to the next for future 
nomlnate for Dayton's Amateur of the Year cons~derat~on and to allow some nom~nees to 
Award" for 1981 No, ~t's not too early to th~nk develop to the~r full potent~al All nom~nat~ons 
about ~t It does take a l~ttle tlme and effort to are cons~dered for both awards, and the 
nominate some one for "Amateur of the Year " awards will be presented at the 1981 HAM- 

What IS the stature of thls ~nd~v~dual that we VENTION Banquet 
seek for recognltlon each year at Dayton? So, have you nom~nated some one ~n the 

F~rst, he or she will be a well-respected per- past? You may want to renominate h ~ m  wlth 
son ~n the commun~ty, a leader, not only ~n amateur rad~o dct~vlty, upddte on recent actlv~t~es or just send ~n update ~nformat~on on 
but ~n CIVIC act~v~ty as well He will probably be l~censed for at hls latest accompl~shments 
least 10 years or more for ~t 1s long term overall excellence ~n ama- Do ~t now1 Bes~des you may w ~ n  a set of free t~ckets to the 
teur rad~o that we are look~ng for "HAMVENTION" for your nomlnee and yourself 

HIS contr~but~on to amateur rad~o may be ~n any of the hobby re- For more ~nformat~on or nomlnatlon blanks (not mandatory) 
lated areas Posslbly h~s greatest contr~but~on 1s ~n the englneerlng wrlte to the address below 
f~eld of our hobby, or hls expertise may be In antenna des~gn, HAMVENTION Bob Roettele, W8UNV 
some new type of modulat~on or an ~mprovement to ex~st~ng de- P 0 Box 44 Or Awards Cha~rman 
slgn, etc Maybe he has contr~buted greatly to improvement of Dayton, Ohlo 45401 1299 Hanes Road 
amateur regulat~ons or possibly h~s contr~but~on 1s the legal f~eld of Attent~on Awards Comm~ttee Xen~a, Ohlo 45385 

Tell 'em you saw it in HAM RADlOl 



N E W !  I 
GaAs I 

MGF 1 4 0 0  NF 2.006 
AT 4GHZ MAG 15DB 

S26.50 

MGF1412NF.8DB 
AT 4GHZ MAG 1 6DB 

S7S.00 

-'_c--- 
Hams, 2-wa~r and commercial broadcasters depend on 

' ; , , , ,  , ; j ., 4, 

sb,w v ,  L,,, r<,c, r , , ,  ,,a S I ,  ', ' 
Sl..A PLVC. 1 ",I 1 1 ' .  t '4 s t ,  ',,' 
T V l ) .  N CH1\5515 MOUNT SOUARE FLANGE 5 .I 20 
T Y P E  N PLUG FOf4  AS-Y/RG-8 5369 I 

80 kW and reflected power down to 100 mW 
- and even below - are read dimdy from 

our 1000-A Mrectlonal RF Metsr. 
A convenient chart converLs them to VSWR 

1 RF products-quality mete&, couplers and loads. -2s 11 - 
Call us, toll-free, for the name of your local 
distributor. Our world-wide network is ready to m W J  

I serve you. . . with a smile. 

,,,,, ,,,,,,,, ,, ,, ,,,,,. ,,., ,,,,,, 
OPEN AT EPM EST 

LOSED AT 6PM PST I .-.,- . 
WMAT YOU WANT ASK 1 . . . . . . . . - - . . . . . . . 

,,,,,.,., , ,,., ........................................... ~ ~ , , ~ , , ~ , ~ , . ~ ~ , ~  1111,(1 ,,,, l i l l l l l l l l l l l l l l l a l ! a 8 8 9 8 8 8 , , ~ ~ , ~ f ~ ~ ~ ~ ~ ~ * ~ ~ ~ *  

O R D E R S  ARE POSTAGE P A I D  I 
COD-VISA-MASTERCHARQE 

E e w ~ ~ t J r m d c r r i t . - P  
. . . as traditional M Ylins lobster. 

aaryom~,  vluw om71 / ao7-eaeusaa / eoo-~i-se78 / TWX 7io-aa9-68~0 

H a t r y  Electronics 1 
I 500 L e d y a r d  St. ( S o u t h )  H a r t l o r d .  C t .  0 6 1 1 4  I 

I TEN-TEC DELTA 580 I TEN-TEC ARGONAUT (515) I 

160.10 Meter ~nciudmg three new ht bands ( to .  18 6 24 5 
MHz) Low nolse double conversion deslgn 200 wans Input 
on all bands 100% duly cycle Otlsel lunlng Full breakm 
Bu~ll.!n VOX and PTT 

$869.00 Call lorouote 

80-10 Melets i o l  t r ~ d k  if, '! WCI: !~  .niiuI BullI.ln T.V I 
ltller Restyled cdblndl Pasy lo r e d  COP:IOIS The premler 
ORP rlg 

$469.00 call f a  quote I 
The JR. MONITOR The MT-3000A 

Denlron s M I  J O O U A ~ M  does 

The JR MONITORTM has II all more lhan lune CMK random 
wrre and balanced leed antennas There IS  a butll in dn'enM 
selector sw~lch lor selecting llve dlllerenl anlennas plu\ lets 

1 $79.50 CAI ~orauote 1 $399.50 call lor quote I 

I 
The BIG DUMMY AT 1K 
A lull I k W  dummy load Ihe 81 
hmmyTM offers a flat SWR tu! 
lrequency coverage lrom I 8 300 handllng caDablllty (DC 
MHz and h ~ q h  grade ~nduslrtal l n p u l  l o  a m p l ~ f ~ e r )  
cool~n 011 lurnlshed wllh the Malches v~r lua l l y  any 
unit Qte DenTron 819 Dummy IS leed line SWRlReLat~ve 
bull1 lo last 11 comes lully lorward power meler 1s 
assembled and warrantled lncluded lor lune ups 

w~lhout a wall meter Conl~nuoustuntng lrom 1 8 l o30  MHz 

$39.50 Call lor quote $1 49.50 C~I I  lor quote I 
S H I P P I N G  F 0 B H A R T F O R D  lcool I 

More Details? CHECK-OFF Page 114 april 1981 61 



Only 
TEN-TEC 
Oflers A 

Money Back 
Guarantee. 

See your nearest 
participating dealer 

for details 
on this new 

no-risk 
trial offer. 

62 a april 1981 Tell 'em you saw it in HAM RADIO1 



TEN-TEC PARTICIPATING DEALERS 

Alabama 
Alabama Treasure Hunter 
Huntsville 
Long's Electronics 
Birmingham 

California 
Ham Radio Outlet 
Anaheim 
Ham Radio Outlet 
Burlingame 
Ham Radio Outlet 
Oakland 
Ham Radio Outlet 
San Diego 
Ham Radio Outlet 
Van Nuys 

Colorado 
CW 'Electronics 
Denver 

Connecticut 
Hatry Electronics 
Hartford 

Delaware 
Delaware Amateur Supply 
New Castle 
Amateur & Advance 

Communications 
Wilmington 

Florida 
Mike's Electronics 
Fort Lauderdale 
Hialeah Communications 
Hialeah 
Amateur Electronic Supply 
Orlando 

Idaho 
Custom Electronics 
Boise 
ROSS Distributing Co. 
Preston 

Illinois 
Organs & Electronics 
Lockport 

Indiana 
Lakeland Electronic Supply 
Angola 
The Ham Shack 
Evansville 
Electrocom Industries 
South Bend 

Iowa 
Hi, Inc. 
Council Bluffs 

Massachusetts 
Tufts Radio Electronics 
Medford 

Michigan 
Omar Electronics 
Durand 
Radio Parts, Inc. 
Grand Rapids 

Missouri 
Henry Radio 
Butler 
Ham Radio Center, Inc. 
St. Louis 
Mid-Com Electronics 
St. Louis 

Nebraska 
Omaha Amateur Center 
Omaha 

Nevada 
Amateur Electronic Supply 
Las Vegas 

New Jersey 
Radios Unlimited 
Somerset 

New Mexico 
Pecos Valley 

Amateur Radio 
Roswell 

New York 
Grand Central Radio 
New York 
Ham Radio World 
Oriskany 

North Carolina 
Bino Communications 
Greensboro 

Ohio 
Ken-Mar Industries 
North Canton 
Universal Amateur Radio 
Reynoldsburg 
Amateur Electronic Supply 
Wickliffe 

Oklahoma 
Radio incorporated 
Tulsa 

Oregon 
Eugene Radio Supply 
Eugene 

Pennsylvania 
Supelco, Inc. 
Bellefonte 
South Hills Electronics 
Pittsburgh 
Can Electronics 
Telford 
Ham Buerger, Inc. 
Willow Grove 

South Carolina 
G.I.S.M.O. 
Rock Hill 

South Dakota 
Burghardt Amateur Center 
Watertown 

Tennessee 
ARSON 
Madison 
Germantown Amateur 

Supply 
Memphis 
J-Tron 
Springfield 

Texas 
Texas Towers 
Plano 

Virginia 
Tuned Circuit 
Harrisonburg 
Radio Communications Co. 
Roanoke 

Washington 
Amateur Radio Supply 
Seattle 
C-COMM 
Seattle 

Wisconsin 
Amateur Electronic Supply 
Milwaukee 

Canada 
Ham Traders 
Downsview. Ontario 
R & S Electronics Ltd. 
Dartmouth, N. S. 

For dipoles, yagis, inverted 
vees &doublets 
Replaces center insulator of .. 
Puts power in antenna 
l Broadbanded 3-40 MHz 

Small, lightweight and 
weatherproof 
1 :1 impedance ratio 

HI-Q 
Balun 

For full legal power and more 
Helps eliminate TVI 
With SO-239 connector 

HI-a ANTENNA 
CENTER INSULATOR 

Small, rugged, lightweight, 
weatherproof 
Replaces center insulator 
Handles full legal power 

$5.95 :PZ",39 connector 

HI-Q ANTENNA 
END INSULATORS 

Rugged. Ilghtwe~ght lnjectlon mcided 
of top qualtly mater~al wtth h~gh d~elec- 
trlc quallttes. and excellent weather. 
ab~l~ty End Insulators are constructed 
In a sptral unending fashlon to permlt 
wtnding of load~ng tolls or partlal wlnd 
Ing for tuned traps 

May be used for 
Guy wire strain lnsulators 
End or center insulators for 
antennas 

4.95 Construction of antenna load. 
4.091.350 ing coils or multiband traps 

DIPOLES WITH HI.Q 

PRICE WITH CENTER 
MODEL BANDS LENQTH n1.o BALUN INSULATOR 

Dlpole rhor(rnen. only, r a m  .a Indkated In SD modrla 
S.80 80175 $1 1.951pr. 
5.40 40 $1 0.951~1. 

All antennas are complete wlth H I 0  Balun or HIQ Antenna 
Center Insulator, No. 14 antenna wire, ceramic Insulators. 
100' nylon antenna support rope (SD models only 501, rated 
for full legal power. Antennas may be used as an Inverted V. 
and may also be used by MARS or SWLs 

Anbnnr 8ct.arorlrr - available with antenna orders 
Nylon guy rope. 4501 test. 100 feet $3.49 
Ceram~c (Dogbone Type) antenna insulators ,701pr. 
SO.239 coax connectors .55 

All prices are postpaid USA 48 
Available at your favorite dealer or order dlrect from: 

Van 
Garden 
Engineering 
BOX 11101, s. IUCLID, OWIO uin Oea'e' Inquirle' 'nrited 
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portable shortwave converter 

A companion for 
a receiver described 
earlier in ham radio 

To judge by the amount of mail pouring in, it 
appears that the electronic simplicity of my portable 
monoband receiver project1 has put it well within the 
reach of many homebrewers. A frequent inquiry, 
however, has been how to expand receiver coverage 
and tune in more bands. 

While I've long maintained that a monoband set 
can be built with considerably fewer spurious re- 
sponses than multiband affairs, I have to admit that 
some operators may live with in-band birdies better 
than I do. With this objective in mind, I conceived a 
converter designed to go together with the family of 
receivers of reference 1. 

general considerations 
The basic principles that determined the receiver 

design still hold true: the converter must be portable, 
have a small power drain, and be fully compatible 
with the GP-58 and 59 receivers described earlier.' 
(The GP-60 is a later version currently operational 
that was not included in the article at the time the 
original work was written.) 

Converter front view. The power switch is a two-pole, 
three-position affair that switches the converter off 
and leaves the receiver operating as an independent 
unit. The converter weighs about 12 ounces 1340 
grams); current drain is 10 rnA at 12 Vdc. 

To make the project easy and compatible with the 
set, the MHz reading normally occurs on the receiver 
bandswitch, but when the converter is plugged in, 
the MHz reading is transferred from the receiver to 
the converter bandswitch. This keeps the design 
straightforward and minimizes the number of cables 
interconnecting the receiver to the converter. 

design 
Frankly, these sets were not designed with con- 

verter operation in mind, so I approached the down- 
converting scheme with some qualms, even though 
it proved out better than I'd initially expected. Since 

By Jack Perolo, PY2PElC, P.O. Box 2390, 
SZo Paulo, Brasil 



the convener can cover (without bandswitching the 
front end) the range 7-22 MHz, the conversion is 
made to the receiver's 2.0-3.0 MHz tuning range. 
Taking as an example the reception of the 11-MHz 
band (25meter shortwave broadcast), the overall 
con'version scheme appears in fig. 1. 

For the sake of experimentation, three different 
converters were built: the GP-63 is the one described 
here. It uses HC-251U crystals and a miniature band- 
switch to allow for more compact design. The circuit 
is not critical if the layout shown in the photos is 
followed. 

construction 
The photos show the GP-63 converter and give de- 

tails for its duplication. Its schematic is given in fig. 
2. Cabinet dimensions are 3.5 x 1 x 3.5 inches (90 
x 25 x 90 mm). Cabinet material is 16-gauge stain- 
less steel, formed on a 16-ton arbor press. The main 
chassis and back panel are 1 /&inch (3.2-mm) alumi- 
num. The bandswitch shield is 1132-inch (1-mm) alu- 
minum. The printed circuit board is mounted on 114- 
inch (6.4-mm) pillars fastened with 4-40 (M3) Allen 
screws. To avoid rf interaction, the PC board is dou- 
ble sided. The bandswitch is a miniature unit by Cen- 
tralab with ceramic wafers. All the parts are specified 
on the schematic and are easily available in the U.S. 

power supply 
A two-pole, three-position switch on the converter 

panel controls the 12-Vdc external power supply, 
allowing for an OFF position for both the receiver and 

Converter bottom view. At upper right is the printed 
circuit supporting the rf trimmers, followed by the 
bandswitch and, at the left, the crystals (the 13-MHz 
crystal is missing). Below the central aluminum ele- 
ment is the lower part of the main printed circuit 
together with its supporting bracket. 

Converter top view. The input toroid is on the printed 
circuit at upper right, followed by the rf transistor, 
mixer toroid, and mixer transistor to the left. Oscillator 
transistor is at the lower left-hand corner of the printed 
circuit. The central aluminum strip acts as converter 
chassis and shield. Below it at the right are the trim- 
mers, followed by the two-wafer bandswitch, with 
shielding between them. The adjustment capacitors 
are at lower left, as are the power inputloutput jacks. 

the converter, a converter (CV) position when both 
receiver and converter operate, and a receiver (RX) 
position, when the converter is switched off and the 
receiver is used independently. Power consumption 
is about 10 mA at 12 Vdc, and it is drawn from the 
same supply of the receiver. To make the converter 
independent, a 9-volt battery might be used instead, 
but at the cost of a size increase for ,the converter 
cabinet. 

conversion to 
other frequencies 

By simple crystal replacement and proper front- 
end tuning, the converter can be adapted to receive 
the 14- and 21-MHz Amateur bands (3.5 MHz being 
received directly by the receiver without requiring 
external conversion 1. 

An alternative option, perhaps of more interest to 
Radio Amateurs, could be to increase slightly the re- 
ceiver coverage (as already mentioned in reference 1 ) 
and tune 3-8 MHz. By so doing, both the 80- and 40- 
meter bands would be covered by the receiver and, 
by winding fewer turns on the converter coils, would 
tune 14,21, and 28 MHz. 

Worthy of note is the converter output that is not 
tuned, its frequency being solely controlled by the in- 
put and crystal oscillator; this converter can there- 
fore be easily used at frequencies different from 
those described here. 
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fig. 1. Conversion scheme of the GP-63IGP-60 converterlreceiver combination. Set tunes the 2.0-3.0 MHz band and 
receives on 11.71 MHz. 

Except as lnds,l.#, a.rlm~l 
raluee 01 C.WCII.IO. 10 mfcro 
b n d l  1, FA o1h.n !n ptc0I.r 
.a# rpf,. ,.sror.ns.~ .r. 1" oamr 
k = 1.m U = 7.OWm 

C R Y S T A L  2 ,  FREOUCNCY 
f M H r l  

I3  I1  0  

I 5  I 3  0  

I7 I 5  0  

& FOR F u T u R E  i J  M k l  B A N 0  

fig. 2. Converter schematic and component identification. 
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I 9 DIGITS 600 MHz $12995 
SPECIFICATIONS: WIRED 

The CT-90 is the most versatile feature packd counter availabk for kss 
G g e :  20 Hz to600 MHz 

than5300.00! Advanced design features includc t h e  selectabk gate times. 
Sens~tivity: Less than 10 M V  to I50 MHz 

m> Less than 50 M V  to 500 MHz 
<- I*?" , ,*#  ,r"."...., 

nine digits, gale indicator and a unique display hold function which holds the Rerohtiom 0.1 Hz (10 MHz rane) ...... ... 'l*,L*)d.,pn...l 
s.ms lW 0, 

displayed count after the input signal is remove& Also, r IOmHzTCXO lime 1.0 Hz (60 MHz range) 
A< I AI h w  \ $3 base is u n d  which enables easy zem beat calibration checks againat WWV. 10.0 Hz (600 MHz ran@) 
UP b Y , r U  pxl  +AC 
~ w ~ ~ (  harCq t ~ e s  Optionally. an internal nicadbanerypckexternal timebaseinput and M i c m  Display: 9 digiu 0.4" LED 
...I M L . ~ . ~ . . ~  o w n  power high stability crystal oven time base are available. The CT-90. Time b u r  Standd10.000 mH& 1.0 ppm 2040°C. 
urn hrr  4911 
F.o-.~ ,am br .yu 14 v, prformance you can count on! Optional Micrepower 0 v d . l  ppm 2 0 4 ° C  

P o w r  8- I5 VAC la 250 ma 

7 DIGITS 
-O 525 MHz 
Sensdvity: Less than 50 M V  m I50 MHz 

Less than 150 M V  to 500 M H z  
Resolutiom 1.0 Hz (5 MHz rang) 

10.0 Hz (50 MHz range) 
100.0 Hz (500 MHz range) 

Display: 7 digiu 0.4" LED 
Time basc: 1.0 ppm TCXO 20-40PC 
Power 12 VAC (m 250 ma 

525 MHz $9995 WIRED 
The CT-70 break8 the price b u r i n  on lab quality frequency cwntera 

Deluxe features such as t h m  frequency M@I - each with pre-amplificath 
dual selectable gate times, and gate activity ~ndication make measurements a 
snap. The wide frequency range enables you to accurately measure signals 

fmm audio thru UHF with 1.0 ppm accuracy - that's .0001%! The CT-70 is 
the answer to all your measurement 4 in  the fuld lab a ham r h r t  

PRICES: 
CT-70 w~red 1 qearwmanw 599.95 
CT-70 KiL 90 dayp.nswa~- 
nnty 84.95 
AC- I AC adapter 3.95 
BP-I Nicad pack + AC 
adapterlcharper 12.95 

7 DIGITS 500 MHz $7995 
WIRED 

PRICES: 
MINI-100 wired I year 
warranty 
MINI-100 Kic 90 day part 
warranty 
AC-Z Ac adapter for M M I -  
100 
BP-Z N i c d  pack and AC 
adapterlcharger 

Here's a handy. general purport counter that provides molt counter 
function8 at an unbelievable price The MINI-100 doesn't have the full 
hcqucncy range or input impedance qualities found in higher price units, but 
for basic RF signal measuremenu it un ' t  be b e d  Accurate measurements 
canbe made from I MHzaII the way upto500 MHzwithexcelknt sensitivity 
throughout the range. and the two gate times let you select the resolution 
desired Add the nicad pack oplion and the MINI-  100 makes an ~&al addition 
to your t w l  box for "imthblield' frequency checks and repairs. 

SPECIFICATIONS: 
Range l MHz to 500 MHz 
Sensitivity: Less than 25 M V  
Resolutiom 1W Hz (slow gate) 

1.0 KHz (fast gate) 
Display: 7 dig~u. 0.4" LED 
Time baae 2.0 ppm 2&40' C 
Power: 5 M C  6 200 ma 

IGITS 600 MHz $15995 WIRED 
SPECIF- 
Range 20 Hz to 600 MHz TheCT-SO is a versatile lab bench counterthat will measure upto600 MHz PRICES: 
Sens~tivityl Less than 25 mv to I SO MHz 8 digit prrcision an of its ben featurn is [he ~~~i~~ F~~~~~ CT-50 wtred l y e a r ~ m t y  SI 59.95 

Ihan IS0 mv MHz Adapter, which turns the CT-50 into a digital madout for any receiver. The CT-50 KIL 90 day p.m 
1 19.95 

Rcmlu'iom ~ ~ ~ ~ ~ " ; " , " " , ' ~ ~ ~ g e )  adapter is easily pmgnmmed for any rccelver and a simple connection to the E:,nxceiver adapter kit 4,95 
Display: 8 d d e  0.4" L E D  rece~ver's VFO is dl that is requimd for use. Adding the m i v e r  adapter in IKI RA. I w,redandpmpmyvrr 
Time b u r  2.0 ppm 20.40 C way l ~ m i b  the operation of the CT-50. the adapter can be convenimtly med (send copy oT receiver 
Power l 10 VAC or I 2  VDC swl~hed on or OR The CT-50. a munter Uut can work doubleduty' schemat~c) 29.95 

DIGITAL MULTIMETER $99%,,,, 
The DM-700 offers pmfaslonal quality performance nr a hohhjur prlcc. 

Fcnturrs tncludc; 26 different ranges and 5 funcf~om, all a n a n d  in a SPECIFICATIONS: 

convmtmt, cmy to usc formar. Meuuremmo arc displavcd on a larw 3H DC/AC volts lWuV to I KV. 5 ranges 

dmt. '4 ~nch  LED rndour with auromaoc drnnul placcmmr. automatic D U A C  
M-7(Ml KIL 90 day pans polarity, wermnw indicadon andoverload p ramton  upro 1250volrson a l l  

current 0. l uA to 2.0 Amps. 5 ranges 
79.95 Resistance 0.1 ohms to 20 Megohmr 6 rangel 

C -  I. AC adaptor 3.95 m n w ,  m a k i n ~ ~ t  virmallvpmf-prmt? The DM.700 l w k s p n t .  a handsome. Input 
P-3 Nicad oack +AC jrr hlark, r u m 1  ARC CPU wtrh cmven~mt rurmshls rilr hall makes it an lmrxdance I 0  Meuohms. W A C  volta ......... 

adaptericharger 19.95 ~dcal ncl~iition u> nnv shop. ~ c c u r a c ~  10.1%-basic DC volts 
MP-I. Pmbc kit 2.95 Power 4 'C' cells 

I 
AUDIO SCALER ACCESSORIES COUNTER PREAMP 

........................ Telescopic whip antenna- BNC plug.. 5 7.95 

For high resolution audiomeasurements, multiplies High impedance prohe. li%t Imding. . . ....................... 15.95 For mrasurlny cxrrrmclv wcak slynal* from 10 rtr 1.00 

UPin frequency. Low pass probe. fur audio measurements.. f:::: M H ~ .  Smsll ri2c. Ix,u,rrcd hv ,,Iur rransf4~rmrr-lncludcc .................... 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Great for PL tans  Dlrect probe. general purpose usage Flat 25 db gain ......................... Mult~plles by 10 or 100 Tilt bai l  lor CT70. 90. MINI-100.. 3.95 BNC c~~~~~~~~ 

0.01 Hz resolut~ord Color bunt calibratior, unlc calibrates counter Great for snilling RF with pick-up loop 
................................... $29.95 Kit 539.95 Wired agamst color TV s~gnnl.. 14.95 534.95 Ki t  $44.95 W i d  
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frequency 
for a 

synthesizer 

Compatible modulation scheme 
for the CMOS circuit 

published earlier in ham radio 

After m y  2-meter synthesizer article appeared in 
ham radio1 I received two letters indicating that my 
synthesizer, and probably others, cannot be used 
with certain radios. This is because these sets use a 
varactor diode in series with the crystal to produce 
direct fm, and this method will not work with an 
external oscillator. Many potential builders might be 
faced with this problem, so I decided to devise a 
compatible modulation scheme. 

predesign 
Methods of directly modulating the synthesizer 

were first considered then rejected, since the circuit 
boards would have to be modified. Also, I didn't 
think this approach would work too well anyway. 

modulator 
Methods of modulating the synthesizer output were 
then studied. I breadboarded two quite different cir 
cuits. One of the two gave the desired performance. 

The modulator chosen uses a varactor-tuned tank 
circuit. Passing a CW signal through such a tank cir- 
cuit and varying the bias on the varactor results in 
variable phase shift, or phase modulation. This 
phase-modulated signal is then converted to fm. 

Theory books show that phase and frequency 
modulation are the same, except that the deviation is 
independent of modulating frequency with fm and 
increases linearly with frequency in the case of pm if 
the modulating amplitude is kept constant. Changing 
pm to frn requires only that the modulating audio be 
passed through a rolloff filter and is easily achieved 
with a simple RC filter. The only other design prob- 
lem is to rid the resulting fm signal of a-m components 
produced by the modulation process (see below). 

I modulator design 
Fig. 1 is the schematic of the modulator, including 

an optional speech amplifier.' 

I 'PC boards and many components are available from RADIOKIT, Box 416H. 
Greenville, N.H. 03048. Circuit boards for the synthesizer are also available. 

By Tom Cornell, KSLHA, 3631 North 900E. 
Greentown, Indiana 46936 



The input signal from the synthesizer is attenuated 
in the resistor divider network (R 1, R2, R3) to prevent 
overdriving the varactor diode, CRI. Audio voltage 
and approximately 4 volts of bias are fed to the varac- 
tor through R7. The modulated output of the tank, 
L1 and CRI, is fed to three stages of a 7400 quad 
NAND gate, U1, to eliminate a-m produced by vari- 
able attenuation in the tank circuit. The first two 
stages of the 7400 (UlD, UIC) are biased to increase 
sensitivity, and the third stage (UIB) provides limit- 
ing as well as sufficient drive for the 2-meter trans- 
mitter. (You'll note that the same output circuit is 
used in the synthesizer.11 

capacitor 
C8 across bias resistor R5 rolls off the gain of the 

7400 second stage to prevent oscillation during 
receive mode when drive is removed. This problem 
did not occur in the breadboard version (which, inci- 
dentally, used all four gates of the 74001, and only 
showed its ugly head after I had made the PC-board 
artwork and built a board - another proof of 
Murphy's Lawl 

To make sure the problem was resolved, I installed 
a socket in the modified circuit board and plugged in 
all the 7400s I had on hand. After adding capacitor 
C8, things calmed down with no drive except when a 
74LS00 was used. Steer clear of them in this 
application! 

Dual op-amp U2 comprises a speech amplifier, 
deviation limiter (clipper), and an output amplifier. 
Ac gain in both stages is set by heavy negative feed- 
back. The value of R106 can be adjusted to suit a 
wide variety of microphones, and pot R110 sets the 
deviation level. 

When the speech amplifier is used, R8  and R9 are 
omitted; these resistors provide bias for the varactor 
if the speech amplifier is not used. In this case, you 
may also eliminate the speech amplifier portion of the 
circuit board if this will help in packaging the modula- 
tor. Both 5- and 8-volt supplies may be swiped from 
the respective regulators in the synthesizer. 

alignment 
Alignment of the modulator requires only two 

adjustments. With the modulator connected to the 
output of the synthesizer, which is set to the center 
of its frequency range, adjust to produce peak output 
from the tank circuit. The diode detector probe used 
in tuning the synthesizer may be of use here. Con- 
nect it to one of the outputs of the 7400, and adjust 
L1 for peak dc voltage out of the probe. If the speech 
amplifier is used, set R110 for the desired deviation. 
At this point, you should be ready to use both the 
synthesizer and modulator with your rig; however, 
do observe the rig interface information contained in 
the synthesizer article.' Shielding the modulator 
would begood practiceand may, in fact, be necessary. 

)pl- +BV 
0 

C104 P I 0 3  
43 

FROY SYNTHESIZER 
Ezcapt a* 1ndbal.L dulm#l  
va~uas 01 capcnanca a n  In mlcro 
h n d a  (pFk olhan e n  In plcobr. 
ad. (OF); nalal~ncas a n  b ohms. 
I - 1 . M  M = 1.P00,W 

CR1 MV.1lM.BB 2Midu.lD.ek.to Mck  vanetor) RllO 10I pot 
L t  lOmm 1.1 tranilormar lorm (areNabb from U1 74W 

author lor $1 poatpld) U2 MC1458,55@, oor555a(dual op amp: dual 741) 
wkdlng' 70 lurnl X35, scrambl~voundi6 MHz) capcllors c.ramb or dipped rnk1,rs rvalleble 
32 turns X35, c l o a ~ s p c o d ,  slngl. Iavsrl12 MHz) .laclmlyllcs tantalum slug 

fig. 1. Schematic diagram of the modulator for the synthesizer (A) and an optional speech pre-amplifier, deviation 
limiter, and output amplifier (B). 

L 
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Kitty says 
We Will Not 

,-- 

-w a Be Under- 
sold On 
Hand-Held 
Radios! 

The outstanding Yaesu FT- 
707, FT-902 DM, FT- 
107 M or the FT-101ZD 

FT 720 RVH, 25 watts. 2 meter transceiver. FT-720 
RU, UHF transceiver. FT 480, 2 meter, all mode, 30 
watts. 

Special on SWAN Field Strength Meters - 517.50 
APRIL FEATURES 
COLLINS KWM 380 

and accessories for al l  major lines 
ASTRO 103 BIRD WATTMETERS 

MIRAGE 2M amplifiers MURCH UT 2000B 
It's Barry's for the Drake TRIDR-7 and R-7 
CW Ops - we've got NYE keys. Vibroplex 

Bencher paddles and electronic keyers 
ICOM 720A All-Band HF 

APRIL IS ANTENNA MONTH 
Slinky Dipoles. HyGain Antennas 2 m beams & 

mobile, 18AVT/WB and Rotators 

BARRY'S HAS HAND-HELDS -, 
NEW Yaesu FT-404 R (UHF) 

Yaesu FT-207R lcom IC-2AT 
Santec HT-1200 

BARRY'S HAS TUBES - 
3-500Z.572B. 6146's and more 

BARRY now carries the ALPHA 76CA 
with three 8874 tubes, 2,000W PEP 

and hypersil" transformer 
Trionyx 0-600 MHz counters - $159.95 

Complete selection of radio books including 1981 
Handbook and Repeater Directory 

Our lines include: 
AFA CUSHCRAFT KLM TEMPO 
ALLIANCE DFNTHON KANTAONICS TRI t X 
A\THON DRAKr MrJ  VHF ENGINCERING 
AVAWTI t r o  MIRAGE WACOM 
R XI \b ElMAC MURCH YAE50 
HlRII F V O M M  ROBOT AND MORE 
COLLINS HIISTLFR \t1IJHF 
COMMUNICATIONS H t  CrAIN 5TAVL)ARD 

\I't CIALISTS lCOM %UAN LllRlC 

BUSINESSMEN: Ask about BARRY'S line 
of business-band equipment. We've got it! 

Amateur Radio License Classes: 

Wednesday & Thursday: 7-9 pm Saturday 10 am-Noon 

j "H"A"8'rA' 1 The Export Experts lnvlte Overseas orders 

ESPANOL rn [=I FI - W0d6.1de 

BARRY ELECTRONICS 
512 BROADWAY. NEW YORK, N.Y. 1OO12 

TELEPHONE (2 12) 925-7000 
TELEX 12-7670 

d 

Foil side of PC board. 

Component side of PC board. 
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HAMS - call for our 
free catalog PC-80 

FULL POWER - QUALITY 

HAM ANTENNA ACCESSORIES 
at your dealer L O N D O N :  

V I C T O R I A .  . . - . - . . . . . . 
C O N C E P C I O N :  
B U E N O S  AIRES: 

the Big Signal COL. ANAHUAC: 

WZAU Balun 
, T  ,'. AUSTRIA H6LSlNl(l: 

t- RANC'E 
G E R M A N Y  

DEALERS - join over 400 
dealers world-wide. Call For over 20 years, the choice 

-us today for no-risk deal. of Hams, Armed Forces and 

AMCOMM 01 804 1166 
Sca la r  725 %77 
T e l e c o m  T r a n s  Chile 25471 
M u l t i - R a d ~ o  773-1266 
R a d ~ a c  2-50.32-40 
E r ~ k o ~ s m d ~ a t  (90) 611258 
Renox Telex: 7602 1 
St-I. IVOI 5.u') 40  
Williges (042 l r 5tl402 1 

the Old reliable 
W2VS Traps 

HAMFEST MANAGERS - Commercial Communications - world-wide. 
UNADILLA cooperates! 
Call us. 
US - TOLL-FREE 1-800-448-1666 "HWCAN-10" 
NYMawaiilAlaska/Canada - 10-Meter Lo-Pass F~lter 2000W 
COLLECT 1-31 5-437-3953 Indoor Quad Parts 
TWX - 710-541-0493 Helix . Baluns 1 Traps 

Antenna Insulators 
Ask for Bonnie, or Emily. .W~re & Cable 

UNADILLA / REYCO Division Microwave Filter Co., Inc., E. Syracuse, NY 13057 Antenna Kits 

MINIATURE AUTOMATIC 
C.W. STATION IDENTIFIER 

MODEL 97813, ONLY $74.95 
COMPLIES WITH NEW FCC RULES. PARTS 89.91.93.95 
YULTI.MODE OPERAIION: MANUAL. SEMI-AUTO 
AND AUTO 
MANUAL MODE -A prshbutton M C h  t r w s  Ms idMI- 
l~lter w h ~ h  keys Ms lransmtttm lor the duralm CII the ID 
trek 
SEMl4UTD MODE - TM Pn Hmrclm ItI8 ID'# U ItI8 
repsat lnlowal !#me has s lapW and keeps the lranwnntsr 
keyed throuphout the duration 01 the I0 cyck 
AUTO MODE - The cdsntllmr WIII ksy Ma tcatmmllmf a d  
I0 every Ilm the ropedl lnlewal Ima has elapsed 
CONNECTS MRECTLY TO MICROPHONE AND Pn 
INPUTS OF MOST TRANSMITTERS MINIATURE SIZE 
MAKES IT FEASIBLE TO MOUNT INSIDE THE 
TRANSMITTER 
PROORAMMAILE CODE SPEED. TONE. AND 
REPEAT TIME 
AW USTABLE CODE AUDIO L M L  
PREPROORAMMED MEMonr ELEMENTS - 
254 OR (510 BIT) (OPTIONAL) 
SIZE - 1 X 4 INCHES 
INCLUDES SWITCHES. WRING AND INSTRUCTIDN 
MANUAL 

ONE YEAR WARRAWTY MAOE IN U.S.A. 

Include $3 shw/Mb., $5 fmlpn. 
W m r d d u k t a .  a l b l o u c n h d * k r l .  

Securltron 
P.O. Box 32l45 S.n Joao. CI. 95132 

Phocn (408) 294-8303 

Antenna Sw./Wattmeter/SWR Meter $169.50 ppd. 
BlackCat JB-4000SW-every shack And more! Those of us who still enjoy 
needs it,  every ham can afford it. occasionally operating AM appreciate 
4-position Antenna Switch. Heav the Modulation-Percent meter scale and 
duty coax switch rated at 2 LW PE$ earphone monitor jack. And the rugged 
Three positions for antennas (AUX may metal cabinet with black vinyl-clad steel 
be used for dummy load). Fourth posi- cover and black anodized aluminum 
tion pamllels positions 1 and 2 for re- panel has white nomenclature for 
ceive use onlv. easv readins. Size: 9%"W 
Dual-readin6 RF Power Meter. Switch x 6 k  x5'h"D. 
to RMS or Peak. Three ranges: 20, 200. 
and 2000 watts, full scale. 
Built-in SWR Meter. S h o w  SWR from 

50 ohm oi l -coo led.  
temperature-stable, 
resist ive l o a d  _,--- 
handles  up t o  1 kW _ .---- 

- . I  
w i t h  low SWR. 
Less  oi l .  529.95 ppd. - Dept. HR-4 zip -----' 

--m-- 
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transmissi~n~line circuit design 
for 50 MHz 
and above 

Using distributed 
resonant circuits for 

vhfluhf transmission lines - 
Part 5: design example 
for a 2-meter amplifier 

This is the fifth and final part of an article on the 
design of vhf/uhf transmission lines using distributed 
resonant circuits. A practical design example is pre- 
sented for a 2-meter amplifier based on general equa- 
tions and design relationships1 and basic design data 
for twelve common line ~onfigurations.2~3~4 

design example 
A 2-meter amplifier using 4CX250R tubes is to be 

constructed, and resonant-circuit transmission-line 
designs for the plate and grid circuits are required. 
The amplifier grid and plate circuits are to be contained 
in a space 17 inches (43.18 cm) wide, 6 inches (15.24 
cm) deep, and 8-314 inches (22.23 cm) high (stan- 
dard rack panel height). A 3-inch (7.62 cml high 
chassis is available that is 13 inches (33.02 cm) deep 
and the correct width. The plate circuit enclosure ex- 
tends 5 inches (12.7 cm) above the chassis. The 

tubes are mounted at the left end of the chassis, the 
grid circuit below the chassis, and the plate circuit 

7 5 I c n ,  IN a 

I ; ! m ,  

I 
7 I I N  

,,,,, a 

i 
fig. 22. Plate (Al end grid circuit (BI cross-section for 
4CX250R resonant circuits discussed in the design 
example. 

By H.M. Meyer, Jr., WGGGV, 29330 Whitley 
Collins Drive, Rancho Palos Verdes; California 
90274 
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above the chassis. Cross sections for grid and plate 
circuits are shown in fig. 22. 

plate-line design 
The tubes can be mounted horizontally or vertical- 

ly. Horizontal mounting (fig. 23) permits capacitive 
coupling of tubes to line, which removes the dc plate 
voltage from the line. It's necessary to determine if 
the capacitance that can be obtained by the tube and 
plate line is adequate. 

E F F E C T I V E  C A P A C I T O R  W I D T H  

6 H O R I Z O N T A L L Y  
M O U N T E D  T U B E  

I r 
o 0 1 0  I N  (0 3 m m ~  T E F L O N  

4 C X Z 5 0 R  T U B E  

fig. 23. Capacitor formed by tube fin and plate line 
tube. 

table 54. dielectric constant of commonly used insulation 
materials. 

dielectric 
material constant (t)* 

Gallium Arsenide 12.5 
Epsilam-10 (0.025) 10.25 0.5 
Epsilam-10 (0.0501 10.65 0.5 
96%Aluminia 9.0 
Glass (soda-lime) 7.0 
Porcelain 6.5 
Beryllia 6.5 
Fosterite 6.3 
Steatite 6.0 
G-10 Epoxy Glass Board 4.6 
Glass (Borosilicate) 4.6 
Epoxy (paper base) 4.2 
Phenolic (paper base) 4.0 
Boron Nitride 4.0 
Mylar 3.0 
Nylon 2.9 
Teflon Glass PC Board*' 2.8-3.8 
Teflon 2.4 
Polyethylene 2.26 
Air 01.0003 
Vacuum 1 .O 

'100 MHz nominal 
"See Microwave Systems News, March 1980, page 97, Specing Lami- 
nates," R.  Webb, for exact details on GT and GX type material. 

The width of the 4CX250R plate dissipation fin is 
0.71 inch (1.80 cml, which provides a maximum ca- 
pacitor area of 1.1431 square inches (7.38 square 
cm). 

If 0.010 inch (0.0254 cm) Teflon insulation, which 
provides a good voltage insulation capability (600 
volts/mil), is used between line and amplifier tube, 
use eq. 131 to calculate the capacitance. Table 54 
lists the dielectric constant values in descending 
order of E for most commonly used insulation 
materials. From this table Teflon is 2.4. The capaci- 
tance obtained from using eq. 13 is: 

At 144 MHz the equivalent reactance is 15.8 ohms. 
Considering the power levels involved for a pair of 
4CX250R tubes this value is unacceptably high, be- 
cause the rf current would probably exceed the Tef- 
lon dielectric dissipation factor. Consequently, a hard 
connection to the tubes is required for the plate cir- 
cuit. Reactance values of 2 ohms or less are accept- 
able for power levels in the 2-kW PEP range. Also, for 
this frequency, there's no advantage in mounting the 
tubes horizontally; thus the simpler vertical mounting 
directly onto the chassis is to be used. 

The minimum center-to-center tube spacing, using 
the Eimac SK-610 socket, is 2.8 inches (7.1 1 cm). If a 
reasonable amount of clearance from line to side wall 
is to be maintained, a value of 3 inches (7.62 cm) 
center-to-center is a good choice. From the original 
17-inch (43.18-cm) width, 3 inches (7.62 cm) is sub- 
tracted, leaving a maximum of 14 inches (35.56 cm) 
to accommodate the plate line. If allowances are 
made for connection to the tubes and insulating the 
line from the chassis, a net maximum length of 13 
inches (33.02 cml remains. 

The characteristics for a push-pull tube arrange- 
ment are shown in fig. 24. C, is the output capaci- 
tance of each tube. The tube capacitances are in 
series across the plate line. The value of C, for the 
4CX250R is 5 pF maximum. Therefore, the capaci- 
tance shunting the line is 2.5 pF. 

S H O R T I N G  BAR 4 y p : .  P O I N T  

\ P A R A L L E L  L I N E S  

fig. 24. Push-pull configuration for parallel lines in air. 
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The next step is to calculate the value of Zo that 
results from the available length and the stray and 
tuning capacitance. The latter is assumed to be 7.5 
pF. Using eqs. 1 through 6 or the HP-67/97 program 
in table 1,l Zo is calculated as 

for these conditions: 

F = 144MHz 
length = 13.0 in. (33.02 cm)  

Ctufnl = 10 PF 
CtU,, = 7 . 5 p F  
C,,,, = 5 . 0 p F  

The following examples use the tables and figures 
provided. I assume that the programmable calculator 
will be used. 

From eq. 2 or fig. 4,' X ,  for 10 pF is 110.5 ohms. 
Using fig. 5,' P is determined to be about 4.39 
degreeslin. (6 degreeslcm) for 144 MHz. Therefore, 
/ 3 ~  = 4 . 3 9 ~ 1 3 = 5 7 . 2 d e g r e e s a n d t h e t a n B ~  = 1 . 5 5  
from fig. 3.1 Rearranging eq. 1 for Zo yields 

This is a low value of Zo for parallel lines, indicating 
that the line length should be shorter to yield values 
of Zo between 150 and 400 ohms. If 150 ohms is 
chosen and X c  remains the same (112 ohms), tan 

112 
= = 0 . 7 5  and P Y is 36.87 electrical de- 

grees long. Dividing by /3 = 4 . 3 9  degrees/inch gives 
c = 8 . 4  inches (21.33 cm). This says the 17-inch 
(43.18-cm) wide enclosure is very generous, and 13 
inches (33.02 cm) would be adequate. 

The physical dimensions of the line can be deter- 
mined from fig. 17.1 From the geometry of fig. 23 
and placing the line in the center of the cross section, 
h = 2 . 5  inches (6.4 cm) over the chassis ground plane. 
If copper water pipe with an outside diameter of 
0.625 inch (1.59 cm)  is used for the lines, 
h 2 . 5  = = 4 .  Entering the graph of fig. 17 for a 

h 
value of J = 4  and moving up to the Zo = 150-ohm 

D 
line yields a value of 0.6. Therefore, D, the center- 

to-center spacing of the lines, is 0.6 x 2.5 or 1.5 
inches (3.8 cm), an acceptable value. If other spacing 
is desired, other line diameters can be tried. 

The disc tuning capacitor is calculated using fig. 
6.1 A variable capacitor of sufficient insulation can 
also be used; the choice is left to the reader. 

Often the line is made intentionally longer and a 
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fig. 25. Plate bypass capacitor detail. 

shorting bar used to set the final operating point. 
That choice is not necessary if the data provided here 
are used. 

In fig. 25, the dc feed point is indicated. It is im- 
possible to predict the exact rf balance point because 
of stray reactances. So, it is good design practice to 
insert a small rf choke at this point. Four turns of no. 
12 wire, 318 inch (0.95 cm) in diameter and 0.5 inch 
(1.27 cm) long, are adequate. This permits the rf bal- 
ance point to center itself at some point in the rf 
choke. The dimensions of this rf choke are not criti- 
cal, but it should have a reasonably high Q. The high- 
est rf choke Q is generally obtained when the wires 
are spaced a wire diameter apart - the pitch is equal 
to twice the wire diameter. Callendar's equation 
(reference 51 is readily used with this pitch to esti- 
mate coil Q: 



where F = frequency (Hertz) 
a = choke radius to center of turn (inches) 
a = choke length to center of first-to-last turn 

(inches) 

This equation is accurate to within a few per cent 
and, for close-wound rf chokes, is high by a factor of 
almost two. 

Reference 6 contains a comprehensive discussion 
of inductances, Q, and the calculation of single-layer 
solenoid choke parameters. 

A further important consideration is the plate cir- 
cuit rf bypass capacitor and its placement providing 
balanced, low-inductance rf current return paths to 
the tube cathodes. One of the better choices for a ca- 
pacitor is a parallel plate type that uses the chassis as 
one of the capacitor plates and is centered under the 
line between the tubes and the line-support mechan- 
ism at the shorted end. The plate is secured to the 
chassis with insulating washers and nylon screws. 
Fig. 25 shows a typical installation, with details for 
the high-voltage feedthrough insulation hold-downs. 
The capacitor reactance should be less than 1.5 
ohms. At 144 MHz, a 5-inch (12.7 cm) by 7-inch 
(17.78 cm) plate, using 0.010 inch (0.25 mm) Teflon 
insulation, provides an 1890 pF capacitor with a reac- 
tance of 0.58 ohm. Note that the capacitor is placed 
so that the high plate rf currents find equal and bal- 
anced paths to thetubecathode. Using this technique, 
the high voltage feed point is cold to rf below the 
chassis. Make sure that the small balance inductor is 
soldered to a centerline point on top of the capacitor. 
Balanced rf currents produce stable amplification. 

If a fixed rf bypass capacitor of appropriate quality 
is used, the same current balance considerations 
apply. The balancing rf choke is also required. This 
completes the plate line design. Refinements to final 
values can be readily made as desired. 

grid-line design 
The grid-line design proceeds in a manner similar 

to that of the plate-line design. However, the critical 
difference for most tubes is that input capacitance is 
quite high. The 4CX250R input capacity is 17.2 pF 
maximum for grounded cathode configurations. For 
the design configuration considered here, fig. 24 ap- 
plies. The net capacitance across the lines is 8.6 pF. 
Note that the push-pull configuration reduces the 
tube input capacitance by two over single-ended de- 
signs, a possibly important tradeoff for higher fre- 
quencies. If a dual 20 pF tuning capacitor is available, 
and it is assumed to be set at the 15-pF per section 
point, the net tuning capacitor is 7.5 pF in parallel 

with the tube capacitance of 8.6 pF for a total of 16.1 
pF. At 144 MHz, from fig. 4,1 this is about 50 ohms. 

xc Going back to eq. 11 and rearranging, tan P a  = -. zo 
50 

And assuming a Zo of 150 ohms, tan Pa. = 150 

= 0.33. Referring to fig. 3, the Pa, length is 21.25 
degrees, or 4.84 inches (12.29 cm), if /3 is 4.39 
degreeslinch. 

From the geometry described in fig. 22, h =  1.5 
inches (3.81 cm), requiring the line to be centered in 
the chassis. If no. 10 wire (0.102inch, 0.26cm) isused 

h 1.5 
for the line, ;E = o = 14.71. Referring to fig. 17 

and entering at a value of 14.71 for h / d  provides a 
value of 0.13 for D / h .  Solving for D, the center-to- 
center distance o f  the gr id  lines gives 
D=O. l3h  =O. l3  x l . 5 =  0.2 inch (0.51 cm). This is 
not a practical value, because the outside diameter 
spacing of the conductor leaves only 0.098 inch (0.25 
cm) separation. If a Zo of 350 ohms is chosen, the 
length will change but the D will increase, from fig. 
17, to 1.5 x 0.7 = 1.1 inches (2.67 cm), an acceptable 
value. The new line length is now calculated for 

50 
Z o =  350 ohms, tan 0 9, =m = 0.143.  Referring to 

fig. 3, this is about 10 degrees. Dividing by 4.39 (0 
degrees/inch) yields 2.28 inches (5.8 cm) line length. 

It is clear that this design is now realizable. But 
electrical line lengths of 12 degrees or lees are un- 
desirable; the minimum value should be about 20 de- 
grees. Remember the tuning capacitor we chow ear- 
lier and its setting of 7.5 pF net capacitance across 
the line? If that is reduced to 5 pF, the line length can 
be extended to an acceptable value. 

As in the plate line, a balancing rf choke is used at 
the center point of the biaa, feed for the grids. Five 
turns of no. 16 wire, 0.25 inch (0.65 cml in diameter 
and 0.5 inch (1.27 cm) long, are adequate. The same 
rules stated earlier for balancing rf currents apply 
here. The grid rf bypass capacitor is grounded on the 
centerline of the tubes and grid line. A parallel plate is 
not recommended for the grid because, in this case, 
it would interfere with the plate circuit bypass 
capacitor. 

special consideration 
If the 4CX250R tubes described here for 144 MHz 

use were considered for 432 MHz oingle-ended use, 
the input capacitance of 17.2 pF maximum places the 

X 
first ;I point inside the tube header, even if the line Zo 

is chosen to be 10 ohms - a relatively impractical 
number. Because of the required line diemeter and 
close spacing to the ground plane a coaxial tank is 

A assumed. A simple solution is to use multiple ;j line 
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fig. 26. Line feed configuration for multiple X I4  
segments. 

lengths as shown in fig. 26. 

comments 
The example presented is simple, but it does show 

the required iterative design process you can imple- 
ment to achieve a specific solution. Much has been 
left unsaid. The shortened line at uhf and above due 
to device capacitance deserves an equally lengthy 
treatment, as does the microstrip design area, which 
was not discussed here at all. 
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improved receiver performance 
for the Heathkit 

SB-104A 

Modifications for 
better sensitivity, selectivity, 

and overload capability 

The Heath SB-104A is a good transceiver. It can 
be made even better by incorporating the simple 
modifications described in this article. The modifica- 
tions, if made according to the directions given, will 
provide significant improvements in: 

1. Receiver sensitivity, especially on the 10- and 15- 
meter bands; 
2. Receiver selectivity in the SSB mode; 
3. Receiver strong-signal-handling capability. 

These modifications, as well as a few others, have 
been developed over a two-year period with great 
care and attention to detail. Before snipping any 
wires, I strongly recommend that you fully under- 
stand what is being accomplished by each and every 
circuit change. In addition, the modified circuits 
should be studied and compared with the original 
Heath circuits. 

receiver sensitivity improvements 
In my opinion, the SB-104A suffers from inade- 

quate sensitivity, especially on 10 and 15 meters. The 
six bandpass filters for the 80- through 10-meter 
Amateur bands, located on circuit board G, are diode 
switched. That is, when the radio is on a particular 
band, diodes on circuit-board G associated with the 
bandpass filter in use are forward-biased to provide a 

low-loss rf path for that band. The diodes do have 
some loss, however. These losses can be reduced by 
replacing diodes 0701 through 0704 (Heathkit parts 
designations); D707 through D710; D713, D714; and 
D717, D718 with Motorola MPN3401 PIN diodes,* 
which are intended for rf-switching use. (See fig. 1 . I  

To make the mods, first remove the original 
diodes, using a S ~ l d e r w i c k . ~ ~  Install the new PIN 
devices in place of the original diodes. Pay attention 
to the polarity of the MPN3401s. These devices are in 
a square epoxy package; the end with the ridge, or 
high spot, is the cathode. The leads on the MPN3401 
are very short, so they must be mounted on the foil 
side of the board. 

mixer improvements 
The next step is to replace the receiver mixers. The 

original first and second mixers on board G can be 
improved by substituting minicircuit Labs SBL-1 
broadband mixers.+ 

These new mixers provide better isolation between 
ports and have less conversion loss than the original 
mixers. They also have good strong-signal-handling 
capabilities. They are commonly used in high-per- 
formance uhf receiving systems. 

To make the mixer modification, first remove the 
Heath first mixer, consisting of T701 and T702 and 
diodes D719, D721, D722, and D723. Also remove 
capacitors C741 and C742. Apply some epoxy to the 
top of one of the SBL-1 mixers and cement it to the 
component side of the board, as indicated in fig. 1. 
The pins on the mixer should now be facing upward. 
Wire the mixer as shown using two 0.01-pF capaci- 

'Available from Circuit Specialists, Box 3047. Scottsdale, Arizona 85257. 

'Available from Advanced Receiver Research, Box 1242, Burlington. Con- 
necticut 06013. 

y Richard Tashner, N2E0, 163-34 21 Road, 
'hitestone, New York 1 1357 



SBL I 
(SECOND M I X E R )  

fig. 1. Circuit board G in the Heath SB-104A showing, at right, the locations of the original bandpass-filter switching 
diodes, which are replaced with MPN3401 PIN diodes to reduce loss through the circuit. The original first and second 
mixers on board G (center and left) are replaced with SBL-1 broadband mixers to reduce conversion loss and improve 
strong-signal-handling capability. Original Heath parts designators are shown. 

tors. The capacitors connect from the mixer module 
to one of each of the indicated holes in the PC board. 

Next remove the Heath second mixer by removing 
T703, T704, 0724, 0725, 0726, 0727, and epoxy the 
new SBL-1 second mixer to the board. Wire as indi- 
cated. No additional capacitors are needed on the 
second mixer, as they already exist on the PC board. 

Finally locate transistor Q702. This transistor is a 
2N5109, which is an epitaxial planar low-noise 
device. It is used as a post amplifier between the first 
and second mixers. 

Remove R721, the 1-kilohm collector resistor and 
replace it with a 1-mH choke. Next remove R722, the 
560-ohm emitter resistor, and replace it with a 100- 
ohm resistor. Finally replace C745 emitter bypass 
capacitor with a 0.01-pF disc capacitor. 

The above modification serves two purposes. 
First, it increases collector current to about 100 mA, 
which greatly reduces the chances for the stage to 
clip on strong signals. (The 2N5109 is rated for an IC 
of 400 mA.1 It also incresses the stage gain, which is 
needed to overcome the losses of the second crystal 
filter. 

At this point, reinstall board G. Turn on the SB- 
104A, and check out the receiver to make sure it's 
receiving on all bands. 

Next pull out the board, install the extender board 
in the SB-104A along with board G ,  and retune the 
filters and second mixer trimmers according to the 
Heath operation manual. If a scope and sweep gen- 
erator are available, the board may be sweep- 
aligned. 

taming the noise blanker 
The next step is to rewire the noise blanker as 

shown in fig. 2. This modification will allow the 
blanker to be totally removed from the signal path 
when turned off. I found that the blanker caused 
cross modulation, even when turned off, by virtue of 
its being in the signal path at all times as originally 
wired. The noise-blanker switch is a dpdt and no 
problems should be encountered in wiring it as indi- 
cated in fig. 2. Use shielded cable (RG-174lU). 

improving SSB selectivity 
To improve skirt selectivity on SSB, remove the 

original crystal filter from circuit board E and install a 
Fox Tango Corporation 33H2.1 filter* in its place. 
Mount the original SSB filter to the chassis just to the 
left of the VFO, directly in front of the noise blanker. I 
suggest that you measure the filter dimensions care- 
fully; make a template, and tape it to the chassis 
before drilling the four mounting holes. Drill up from 
the bottom of the chassis. 

The new filter is wired as shown in fig. 2, using 
two 15.5-pH coils and two 150-pF mica capacitors, 
which provide the proper impedance match for the 
filter. 

further improvements 
More modifications were made to the SB-104A to 

achieve the following goals: 

"Available from Fox Tango Corporation, Box 15944, West Palm Beach, 
Florida 33406. 

april 1981 a 79 
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Matching nl:twnrk is held ir: place by tcrrninal strips bdted t3 fllter mount 

RECE'VEQ CARRIER 
GENERATOR 
9OARD E 

FICPP~ ?f ~l!dlr:ll*d, darin.ll 
' T O  P I N  13 

V ~ I ~ ~ C S  O: r a p a ~ ~ r a n t e  are r r ,  nrtcro 
tarads I r ,  olnars are occa'.,, (RED W I R C J  

,d? o r ,  , P $ , < , . . " C ~ S  8:- . #,#",, d- 
" = : m  r l - r c w m  m 

/j, 
F I L T E R  MATCHINO NErWORK 

I3 5 y H  HEATH 40-1882 
l S O p F  HEATH 20 149 

f ~ g  2 B l o ~ k  diagram showing cascaded filter system. A Fox Tango Corporation 33H2.1 filter is substituted for the 
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1. To further improve stro~g-signal-handling capa- 
bility 
2. To improve the active audio filter 
3. To reduce receiver hiss 
4. To provide a slower AGC release time 

Make the following changes to board F. Refer to 
fig. 3, which is a partial schematic of board F. (Parts 
des ignat~s  are as shown in the Heath schematic.") 
Proceed as follows: 

1. R513. Remove the 2400-ohm resistor and replace 

3. R514. Remove the 620-ohm resistor and replace it 
with a 100-ohm resistor shunted by a 0.01-pF 
capacitor. 

4. R517. Remove the 2400-ohm resistor and short the 
foil with a jumper. 

5. R511. Remove and discard (or save for your 
junkbox). 

6. R512. Remove the 4700-ohm resistor and replace 
it with a 1-mH choke. 

it with a 1-meg resistor. 7. R516. Remove and discard. 
2. R502. Remove the 820-ohm resistor and replace it 
with a 1500-ohm resist~r. 8. R518. Remove the 10k resistor and replace it with 
--- a 1-meg resistor 
'As menf*?ned at the beginniny of tl'is article. ~t is important that you 
understand just what is being done when these modifications are made. 9. R572. Remove the 4700-ohm resistor and replace 
Before attempting tu make any changes, study the Heath schematics for 
the SB-104A and famil~a.'rc yrurself with the or~ginal design so that you 

it with a 2200-ohm resistor. 
thoroughly understard how the clianges are made, why they are made. 
what cornpone-:ts are ~.,volved, and how to proceed without dania~ir ig the 10. R541. Remove the 1500-ohm resistor and replace 
radio. The importarice of this advico cannot be overly stressed. it with a 1000-0hl-n resistor. 

-- - 

,. 

f.~.pl .I lndlC.1.d. dFClmsl 
M I Y ~ I  of S ~ P I C I I ~ ~ C ~  are 10 mlcro 
farads (hF1, o1h.n a,. tn prrobr 

k = l.W M = I WO.OW 
ads IpFx l e s ~ s l a n ~ . ~  .re rn ohms 

Notes: 
1 .  Install 0502, Q503 as follows: Gate goes to former base lead. Drain goes to former collector lead. Source goes to former emitter lead on PC board 

fig. 3. Partial schematic of the SB-IWA i-flaudio board F showing modifications to improve strong-signal-handling 
capability. 



11. R545. Remove the 820k resistor and replace it a right angle and allow the transistor to lie over the 
with a 2.2-meg resistor. top of IC202. This will allow PC board 6 to slip into 

12. R546. Remove the 5.6-meg resistor and replace it 
with a 33-meg resistor. 

13. C535. Remove the 2.2-pF tantalum capacitor and 
replace it with a 5-pF, 15-volt electrolytic capacitor. 

14. Q502, Q503. Remove and replace with 2N3819 
JFETs. See note 1 on fig. 3. 

On the right-hand upper corner of board F, from 
the component side of the board, locate the foil 
going to 0517 base and carefully drill a 1116-inch 
(1.6-mm) or smaller hole through the base foil and 
the ground foil. Scrape off the green or blue coating 
around the holes and install a 0.1;pF Mylar capacitor 
in the two holes. 

Locate coil L501 and remove the associated 100-pF 
mica capacitor. Replace it with a 130-pF mica 
capacitor. 

Solder a 10-75 pF trimmer (Heathkit 31-78) across 
the pins of L501. Piggyback this trimmer on top of 
L501 by soldering the trimmer directly to the top of 
the pins on L501. 

Install board F in the extender board in the SB- 
104A. Either peak the 10-75 pF trimmer for maximum 
noise, or, if a signal generator is available, put the rig 
on 80 meters and inject a signal into the antenna 
jack. Use only enough signal to get an S-5 or so 
meter reading. Peak the 10-75 pF trimmer for maxi- 
mum S-5 meter reading. Use care not to saturate the 
i-f. Use only as high a signal level as is necessary. 

Next, remove board D and change capacitor C441 
(33pF) to 100 pF. This change increases HFO injection 
and reduces receiver overload. Reinstall board D. 

Remove transmit audio regulator board B, and 
make the following changes: 

1. Change R217 from 4700 to 2200 ohms. 

2. Remove 0207 and replace it with a Radio Shack 
276-2026 transistor. 

The reason for these changes on board B is as 
follows. Q207 is the PTT switching transistor. When 
0207 conducts, the relay in the SB-104A closes, and 
the unit is in the transmit mode. Before I changed the 
transistor, I'd had two failures of the 0207. For that 
reason, the Radio Shack device was installed; it's a 
tab-type transistor and is more capable of supplying 
the necessary collector current without premature 
failure. 

If this change is made, you must reduce the value 
of R217 from 4700 ohms to 2200 ohms. If you don't 
plan to change 0.207, leave R217 alone. When install- 
ing the new 0207, bend the leads of the transistor at 

its compartment in the chassis. 
Additional changes to board B, which are option- 

al, are as follows. R214, the collector resistor of 
audio transistor Q201, may be reduced from 33k to 
15k. This change will eliminate asymmetrical clipping 
- which may cause slight audio distortion during 
transmit in some units - in 0201. 

Capacitor C204, the 0.01-pF coupling capacitor on 
Q201's base, may be increased to a 0.1-pF Mylar. 
This change wil l  increase the low-frequency 
response of the transmit audio. This is a personal 
preference. You may like the transmitter audio better 
one way than the other, so get some on-the-air 
checks from a few local stations and try the two dif- 
ferent capacitor values. 

Finally, one change suggested by Heathkit is as 
follows. Remove the ALClfilter board and change 
capacitor C887 on Q802's emitter to a 0.68-pF tanta- 
lum. If your rig is of late vintage, the 0.68-pF cap may 
already be installed. 

test results 
after modification 

Three other active Amateurs are located within a 
half mile of me. After modifications were made, I 
made on-the-air checks with two of these stations. I 
was able to tune my SB-104A 18-20 kHz away from 
the other stations' 60 dB over S-9 signals and only 
slight desensitization was noted. Stations as weak as 
S-3, 30 kHz away from the 60-dB over S-9 local SSB 
signals, were solid copy, and only a slight hiss was 
noted while the local station was transmitting. These 
tests were made with the noise blanker off. 

The Heathkit SB-104A was also tested side-by- 
side with a top-of-the line Japanese transceiver. 
Both rigs were connected to a common antenna. 
The two units ran neck-and-neck as far as sensitivity 
was concerned. All bands, 80-10 meters, were 
tested. When the two rigs were tuned to the same 
station, the SB-104A had much less receiver hiss 
than the Japanese rig, which made the SB-104A 
much more pleasant to listen to. The modified AGC 
action was very pleasant to listen to. No pumping 
was present in the SB-104A after modification. 

A comparative check of selectivity was also made 
on both units. Tuning the same station on upper 
sideband on the Japanese rig, and moving off fre- 
quency produced a high-pitched "Donald Duck" 
response that could be heard up to 3.5 kHz away 
from center frequency. However, on the SB-104A, 
tuning more than 2.8 kHz away from the center fre- 
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quency produced a sharp cutoff of the signal, and 
the same signal that was heard 3.5 kHz away on the 
Japanese rig was undetectable on the SB- 104A. The 
i-f shift control in the Japanese rig was purposely left 
in the center position and not used during the 
checks. Turning the i-f shift knob did not help the 
Japanese rig; however, the cascaded filters in the 
SB-104A were definitely doing their job. Before mod- 
ification, the SB-104A exhibited lockup of the AGC, 
which would manifest itself with the S-meter hang- 
ing up at S-6 across large portions of the band when 
a strong local signal was on. After modification, this 
problem totally disappeared, and just a barely per- 
ceptible increase in hiss was noted. 

some afterthoughts 
concerning the SB-1WA 

As mentioned, the tests were made with the SB- 
104A noise blanker turned off. Turning on the blank- 
er still produces cross modulation. This is because 
the noise blanker keys on signal as well as noise. 
Because of the broadband nature of the rig, the 
blanker is subjected to 500 kHz or more of crowded 
spectrum when turned on, and it just can't handle 
that much signal. One answer to this problem is to 
put a monolithic crystal filter about 6 or 8 kHz wide 
ahead of the noise blanker. During the modifications, 
I placed the 2.1-kHz filter ahead of the noise blanker, 
and the cross modulation totally disappeared. How- 
ever, the blanker became totally ineffective on noise 
spikes. Propagation through the filter caused the 
pulses to be rounded off, rendering the blanker inef- 
fective. For this reason only a modest filter should be 
placed in front of the blanker so that.the pulses will 
not be rounded off, and the spread range of signals 
presented to the blanker at any one time will be 
reduced. 

I would greatly appreciate hearing from others 
who have done work in this area, and I will answer 
questions upon receipt of a self-addressed stamped 
envelope. 
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A member 1 8 1  the Cubrc Lorporalrun lam~ly 0 1  coriipanres 

305 A~rport Road, Oceans~de, CA 92054 (714) 757-7525 

I Spinner Handle Available 
Case: 2x4": shaft X"x3" I I 

ENGINEERING WRITER 
Harris Corporation, RF Communications Div., has an excel- 
lent opportunity for a skilled writer with good theoretical 
knowledge and hands-on experience in mobile radio. Work 
with UHFlVHF FM engineers preparing instructions for 
state-of-the-art .land mobile (including TELCO) equiptner~t. 
Creative, challenging work, with all benefits. Dick Halstead, 
WB2PSI for details. Or call (716) 244-5830, Ex. 3815. 

Harris Corp., 
RF Communications Div. 
1700 University Ave., 
Rochester, NY 14610 

,",,',",a l l U J , , ~ I , I " I )  L"I ,Cl lL""lnw,,u, .  . 
R I  rrtltlnn IrP ls lnllnrvc Ionrlw+pc nmt- rn I - Wr~te  or call for quote. You Won't Be Disappointed. 

: UENCORE CORP. DEPT.H , 
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Lets your antenna radiate-not your coax 1, 

Helps fight NI-no ferrite core to 
saturate or reradiate 
Rated 5 KW peak-accepts substantial 
mismatch at legal limit 

COPY SATELLITE PHOTOS. T~~ GREAT ELECTRONIC 
1 

WEATHER MAPS. PRESS! 
The Faxs Are Clear - on our full slze (18-1/2" I G S  & A O K  I 
w1de1 recorders Free Fax G u ~ d e  

>4<#N,,+<, ,>< OF 
UNUSIII., i . . i i T S  GADGETS & I l , l i <  i l lU,, 1iNaiii.1lnlllF IN I 

I SEE US FOR THE BEST DEAL 

G.I.S.M.O. 
2305 CHERRY R O A D  Service Department 
ROCK HILL. S.C. 29730 Call 803-366-71 58 

paper - up, 
Printing costs up, 
l'osm -up, r up, p, up m 

DC grounded-helps protect 
aga~nst ltghtntng 
Amphenol' connector; Rubber ring 
to stop water leakage 

Rugged custom Cycolacd 
case. UV res~stant formulation @ 
Heavy threaded brass 
contact posts 

Available at selected 
dealers. add $2.00 

Model ZA-1A 3.5-30 mHz $17.95 postage and handling 
Model ZA-PA optimized 14-30 mHz in U.S.A. 

includes hardware for WRITE FOR UTERATURE 
2 boom $21.95 

- - 
333 W LAKE ST. CHICAGO. K 80606- 13121 283.1808 

Start, Extend or Renew 
AT THE OLD. LOWER RATES 

1 year. . . . Just $15.00 
1 $ 1 ( i  50 alter June 1 l 

2 years . . . Just $26.00 
IS;$ 5( , Iq?.  Jur* ' I 

3 years . . . Just $35.00 
1538 5r a l * ~ ~  June i ) 

These prlces U S A only 
See Page 3 for fore~gn rates 

(use Ihe handy card ~ncluded In t h ~ s  nssue or complete betow) 

Z New ;i Extension 3 Renewal 
For payment enclose check, money order or 
charge card ~nformat~on (acct. It, explre date. 
bank # for Mastercard) 

Name - - Call- 

Address 

City - S t a t e  ZIP 

Tell 'em you saw it in HAM RADIO1 



Pllrq-I,). S I~ I I I I  SIJIP :uI)v ~ * ~ i l l i i i ~ . r n c n ~ s  

S-line performance-solid state! 
Heat dissipation reduced 60% 

Goodbye hard-to-find tubes 
Unlimited equipment l i fe 

TUBESTERS cost less than two tubes. 
and art! gust antred fqr.50 long a s  you own 
your 2 - l ~ n e .  

SKYTEC Write or  phone for 
Box 535 specs and prices. 
Talmage. CA 95481 (707) 462-6882 

5 'I 1 ,  atif I ~drr~t,r [ l r r ,  o' 
husy s w i t c h  conlrols au toma t i c  
sxan  orl-off l nc l udes  module 
a n d  l ns t r uc l r ons  

525.00 
BATTERY SAVER KIT 

Model BS-1 
l i t i  , - , , I . .  '. :i,,!',.rles due ionrrmary backup 

$14.95 
311% 1 1  '.< . I W I . .  or .  ln whpn SULe'. hto 
'implv 10 I ' 1 'I by-slev lntlrucltonc and part5 
nrml.:lne 
'1 mA n pmory DdcLt13 r:duccd IO 500,,A 
4 5  mA recr:lver drain reduced lo 30 mA 
In: laad at :co I ,i~ll!y a n t  loudi l~ts 

ENGINEERING CONSULTING 
P . 0  BGX 9435> 

RICHMOND. 8. C. VSYZAB. CANADA 

111 Professionally Engineered Antenna Systems ill 
ill Single transmission line "TRI-BAND" ARRAY" 

MONARCH 
TBS EM/4KWP 'fih 

the only test that means anything. . . 
the air corn~ar ison . . . this arrav con- 

ILLUSTRATION BALUN 

ILLUSTRATION TRAP 

111 tinues to out~er for rn  all corn~etiti'on 
and has lor lwO decades. 'ere's For technical data and prices on corn- . . . Telrex uses a unique trap design plete Telrex line, write for Catalog PL 7 employing 20 H i 0  7500V ceramic con- -- 

Ill 
densers per antenna. Telrex uses 3 optl- 
mum-spaced, opttrnurn-tuned reflectors 
to  prov~de rnaxlrnurn galn and true FIB  
Tri-band performance. 

TRANSVERTERS FOR ATV OSCARS 7,8 & PHASE 3 
Tr.insv~:t~rs by M ~ c r o w a d ~  f ~ 4 ~ ' d . l  1.7 and o l ! ~ ~ !  rr~dnu'aclurers [.an f o n ~ f r :  your 
exst lnq Low Ran6 ~ I Q  lo arprrrp on Ihe VHF 8 UHF band< Modris ?!so 
r va l i a~ ie  for ~ h !  lo  i o r v  d u d  to. A T V  operatorr from ~ n ? . ( . n 3  lo  ; g t n i s  P ' 1 c e s s t a r ( a ' s 1 9 9 ~ 9 5 ~ 1 u s 5 4 ~ 5 0 s h i ~ ~ i ~ ~  
Ear h iiansverler conla~nr hnlh a l a  up.ronver:Pr and a PI dowi-ronvpr'er 
W l e  'or cr la' ls o l  Ihc Idrqrsl selerl,on aval!ahle 

S D F C C F I C A T O ~ I S  

Output Power 10 W Rocelver Cam 30dB l yp  
Rece~ver N F 3 dB tvp P m e  Power 1ZV DC 

Al!ent~on ownors of the or, lnal hfM1432 78 models Upddle your lransverter 
In 181,e-,,le OSCAR 8 8 Pl+A21 3 bv addng Ihe 434 to 435 MH? range Mod k,! 
IncitlCng f ~ l i  ~nst~uc l lons S:i; ::! [#!us 51 :SO ShlgDlnq etc 

4 8  EL. G A l N  + 15.7 d B d  701MBM48  
8 8  EL. G A l N  + 1 8 . 5 d B d  701MBM88 
UHF LOOP YAGIS 

s75.75 
Please ask 

38 LOOPS . . 

G A I N  + 2 0 d B i  53.nhm.  T pe N Conrertnr 
1250.1340 M H z  1296. L Y  8 i boom $59.70 
1650.1750 M H 7  1691.LY 6 f t .  h o n m  $64.70 

ANTENNAS (FOB CONCORD, VIA ups) 
144-148 MHz J.SLOTS 
8 O V F P  8 HORIZONTAL POL .  + 1 2 . 3 d B d  D812M S 6 3 . 4 ~  
8 B Y  8 V E R T I C A L  POL .  D9 '2M.VERT 572.95 
8 + 8 TWIST BXY12M 

. . 420-450 MHz 357.75 
MULTIBEAMS 

For local. DX. OSCAR. 
and ATV use. 

slamps) lor lu l l  dela~ls 01 PVG cryqla pfoF.,i!r a i d  all your ' JHI  & i:W equ8p 
men! reaulremenrs 

Pre C.el~rlof lt1le.r Am~,l,lre,g 
a r  v e  C y i t a ,  F .  !err 

OSr,' ,?I27 C.,~.d15 

smational, Inc. 
Iffice Box 1084 

...- 

Post C 
trd, Ma 
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measuring receiver 
dynamic range: 
an addendum 

In a previous article1 I explored 
methods for determining perform- 
ance of manufactured receivers using 
simple equipment and procedures. I'd 
like to update these data with the re- 
sults of some further measurements 
(table 1). 

I 

table 1. Updated measurements of 
noise. Data supplements those i n  - - - -.. 

t w o  
tone 
input 

receiver (dBm) 

Collins KWM 380 - 33 
Drake TR7JDR7 No. 2 late - 34 
Ten-Tec Ornni-D No. 2 - 38 
Drake TR7lDR7 No. 3 late - 39 
Drake TR7iDR7 No. 1 early - 41 
Teri-T'ec Ornni-D, 8 series - 42 
Collins 75538 late - 44  
ICUM IC-701 No. 1 -46 
Swan Astro 102 BX -- 46 
Yaesu FT-107M -46 
Ten- Tec Ornrii-D No. 1 -48 
Ten-Tec 544 (Triton IV) - 48 
ICUM IC-701 No. 2 - 49 
Swan Astro 150 -50 
Atlas 35UXL - 51 
Collins 75538 early -- 51 
CIR Astro 200 - 52 
Yaesu FT-lO1ZD No. 1 - 53 
Ten-Tec Century 21 - 54 
Yaes~i FT-SO1 DM - 56 
Drake R4C - 57 
Yaesu FT- I0 IZD No. 2 - 57 
Teri-Tec Argonaut1 - 58 
Kenwood 15-820s -60 
Kenwood R-820 -60 
Kenwood TS-120s No. 1 - 62 
Yaesu FT-301 S - 64 
Heathkit SB-30'32 - 64 
Collins KWMZ No. 2 - 65 
Yaesu FT-1O1E - 65 
Signal One CX7A3 - 66 
Yaesu FT-301 D - 68 
Kenwood TS-520s - 72 
Colliris KWM2 No. 1 - 74 
Kenwood TS-120s No. 2 ~ P P X .  

and No. 3 - 100 
OTIiER EQUlPMtNl 
Drake R7 preamp off - 31 

preamp on - 42 
Kenwood 1s-180s - 66 

- 71 
I--" -- . -.-, 

Notes: 
1 Modified iur n~axir~urn selectivity. 4 LO phase noise is causing these low readings, also causes two-tone inputs to look better than they really are. 
2 Modified mixers. 5 For a close-in signal, 4 kHz spacing. 
3 Modified for maximum sensitivity. 6 Selectivity is being compromised by LO phase noise. 

manufactured 
reference 1. 

blocking 
IdBm) 
-404 
- 424 
- 21 
- 444 
- 32 
-21 
- 20 
- 26 
-36 
- 38 
- 20 
- 30 
- 45 
-30 
- 28 
- 32 
- 35 
- 43 
- 20 
- 29 
- 345 
- 41 
- 35 
- 34 
- 424 
-40 
-36 
- 41 
- 26 
- 36 

> -6  
- 32 
- 36 
- 33 

aPPx. 
-50 

- 434 
- 484 
-50 
- 

local-oscillator phase 

S-meter 
IS9 level. hV. 
and linearity) 

71 excellent 
63 good 
63 good 
20 good 
22 fair 

71 good 
250 good 
20 poor 
71 fair 
2 bad 

36 good 
20 poor 
35 fair 
89 fair 

150 poor 

25 fair 

8 poor 
16 good 
22 good 
8 poor 

110 good 
50 excellent 

50 fair 
30 poor 
70 good 
20 poor 
10 good 

20 excellent 
65 poor 
70 fair 

50 excellent 

80good 

., 

receiver performance i n  terms of 

60dB 

10.06 
3.9 
4.1 
4.3 
3.8 
4.0 
4.5 
5.2 
4.2 
3.6 
4.4 
6.0 
7.4 
4.4 

3.4 

3.6 
4.0 
3.8 
4.0 

3.8 
4.1 

4.4 
4.5 

3.2 

4.2 

4.2 

511.--L- 

bandwidth 
rejection 

70dB 

15.66 
4.3 
4.7 
4.9 
5.6 
5.0 
5.1 
9.4 
7.5 
3.8 
6.3 
- 
- 
5.1 
4.0 

3.8 

7.6 
4.5 
4.0 
5.5 

5.2 
8.0 

6.0 
5.1 

6.3 

5.0 

4.3 
6.8 

(kHz) at 
o f  

EOdB 
-6  

4.6 
5.9 
5.6 
6.3 
6.5 
5.8 

15.4 
15.2 
4.0 

10.1 
- 
- 

12 

5.3 

16.7 
4.6 
4.1 

14 

12 
- 

9.0 
6.0 

7.1 

6.0 

4.5 
24 

a 

90dB 
- 6  

4.8 
9.5 
-6  

6.6 
11.4 
6.3 
- 
- 

24 
- 
- 
- 
- 
7.0 

6.5 

- 
4.6 
5.0 

18 

- 
- 

10 
6.3 

7.1 

- 

4.8 
-- 



As you can see by examining table Another problem cropping up is Let's keep up the pressure on re- 
1, the next area deserving attention is the presense of many strong spurious ceiver manufacturers to do a better 
reduced local-oscillator phase noise. responses when receiving a single job in these areas. 
Several of the better radios could be strong signal, as in the selectivity 
much improved in the reciprocal mix- test.' Almost every radio using a syn- 
ing area, thus better use could be thesized local oscillator has this prob- reference 

made of their excellent filters if the lem. Equipment using a more con- '. Sidney WB6CTW, "Measuring Receiver 
Dynamic Range," ham radio, November, 1979, page 

phase-locked loop bandwidth were ventional scheme is usually clean or 56. 

reduced. has only an occasional spur. Sid Kaiser, WBGCTW 

geostationary satellite WB8DQTl gave an excellent descrip- tenth of a degree, close enough for 
bearings with the tion of the seven-step equation used, any ham application An elevation of 

Tl-581g programmable so I will give only the details needed 90 degrees is straight up so no azi- 
for use with the TI-58/59 calculator. muth is needed. 

calculator The program takes from 4 to 9 sec- 
This TI-58/59 program will give the onds to run after E' is pressed. Initial reference 

elevation and azimuth antenna bear- memory partitioning is adequate. An- ,, Ralph E, Taggart, WBBDQT uMicrocomputers 
ings needed to acquire geostationary gular mode is degrees. Elevation and ,,d Your Satellite Station," 73, February, 1980. 
satellites for any location on earth. azimuth are displayed to the nearest Larry Kushner, WAGBKC 

TITLE GEOSTATIONARY SATELLITE BFARII~GCDAGE I OF I TI Programmable I Y- TITLE ,EnsTT" Iohi+R' s,iTELI aFAF!15- PAGE - 5  CF i -  TI Roqlriinn-iable I' 
PROGRAMMER IARRY IRISHNEH OATE.E.'Z h q a m  Record 9' P w OAl ~ F J K L - ! S ~ O  C d i m  ~m $' 
Partllloncg (Op 17 )  -5i? Llbraw Modu le  NONE - . Pnnler _ N L C a r d s l  

- PROORAY DESCRIPTION - - - - - 
WILL C A I C U U T E  THE ELEVATION 6 AZIhllTH ANTENNA REARINGI NEEPEll TO 4 r E  

GEOSTATIONARY BATELLITEL.. GIVEN THE STATION IOCATION I N  DDC HMS' FOKlaT  AND THE 

SATELLITE SUBPOINT LONGITUDE I N  DDD d FORHRT. THE ELEVATION AND AZTWTH W I I L  BE I N  

D M . d  F O R M T .  I F  THE ELEVATION I S  A 1-1 NUMBER THE SATELLITE CAN NOT BE SEEN FROM 

YOUR LOCRTION. THE EQUATION USED 15 FROM FEB 1 9 8 0  7 3  KAGAZINE B Y  WBBCQT 

USER INSTRUCTIONS 
STEP] PROCEDURE 1 --I-- P ~ F s F -  

I 

~p - ~~ 

USER DEFINED KEYS DATA REGISTERS I 'w I I 

4 STATION U T I T U D E  I Q 

1 

2 

3 

4 

5 

6 

7 

8 

9 

I I STATION WNGITUDE I I I ' 

REM M G  CARD S I D E  1 

ENTER STATION IATITUDE 

ENTER STATION WNGITUDE 

ENTER SATELLITE  S U B W I N T  LONGITUDE 

RUN P I W G W  IELEVATION WILL BE DISPIAYEDI 

TO FIND AZIMUTH 

TO F IND ELEVATION 

ENTER NEXT SATELLITE  SUBPOINT WNGITUDE 

RUN PIWGRRM (ELEVATION WILL BE DISPLAYCD) 

M TO STEPS  2 . 1 , 4 . 5 . 6 . 7  AS NEEDED 

c SATELLITE WNGITU 

0 ELEVATION !: I 
, AZIMPIIH 

r C THEN AZIMUTH > 

BELEVATION 
,SATELLITE  LONGITU E 

,STATION U T I T U D E  

FLAGS - -- 
,w>. ~ . , ~ ~ " , , ~ " - " ~ . ~ " ~ ~ ~ ~ ~ ~ s ~ c >  

LRI. 

RCL I I li I "s 

3 0  . 5 C1.H 

3 2  X-T 

(88 08 

F 8  DMS 
i 5  - 
4 1  RCI. 1 ( 7  0 7  

4 2  5 1 0  

4 0  11; 79 i 3  
COS 

09 
DM9 

CTi 

INY 

cos 
S T 0  
0 4  

EP 
('1 

1 l3 

01 05 

30 TAN 
5 5  / 

> .. 

95 I 

I 3  RCL I : : I  ::: 1 
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1900 MHz to 2500 MHz DOWN CONVERTER 
This receiver is tunable over a range of 1900 to 2500 mc and is Intended for amateur radio use. The local oscillator is voltage controlled (i.e.) making the 
i-f range approximately 54 to 88 mc (Channels 2 to 7). 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PCBOARDWITHDATA $:9.99 
PCBOARDWlTHCHlPCAPAClTORS13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $44.99 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PC BOARD WITH ALL PARTS FOR ASSEMBLY $69.99 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PC BOARD WITH ALL PARTS FOR ASSEMBLY PLUS2N6603 $89.99 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PC BOARD ASSEMBLED ANDTESTED $99.99 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PC BOARD WITH ALL PARTS FOR ASSEMBLY, POWER SUPPLY AND ANTENNA. $159.99 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  POWER SUPPLY ASSEMBLED AND TESTED $49.99 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  YAGl ANTENNA4' LONG APPROX. 20T023dB GAIN. .  $59.99 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  YAGl ANTENNA 4 '  WITH TYPE (N, BNC, SMA Connector) $64,99 

2300 MHz DOWN CONVERTER 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Includes converter mounted in antenna, power supply, plus90 DAY WARRANTY.. $259.99 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OPTION # I  MRF902 in front end. (7dB noise figure). $299.99 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OPTION #22N6603 in  front end. (5dB noisefiqure) $359.99 

2300 MHz DOWN CONVERTER ONLY 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lOdB Noise FlyureL3aB gain in box with N conn. Input F conn. Output.. $149.99 

7 dB Noise Figure 23 dB gain in  box with N conn. Input F conn. Out ut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $169.99 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 d B  Notse Ftgure23 dB gai.7 in  box with SMAconn. Input Fconn. 8utp;i: : : 1 . .  ST89.99 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DATA IS !NCLUDED WITH KITS OR MAY BE PURCHASED SEPARATELY $15.00 

Shipping and Handling Cost: 
Receiver K ~ t s  add $1 50, Power Supply add $2.00, Antenna add $5.00, Option 112 add $3.00, For complete system add $7.50. 

* INTRODUCING THE HOWARDICOLEMAN TVRO CIRCUIT BOARDS 
( Satellite Receiver Boards ) 

DUALCONVERSIONBOARD ................................................................................................. S25.M 
This board provides conversion from the 3.7-4.2 band f ~ r s t  to 900 MHz where gain and bandpass filtering are provided and, second. to 70 MH7. 
The board contatns both local oscillators, one fixed and the other variable, and the second mixer. Construction is greatly simplified by the use 
of Hybrid IC amplif~ers for the gain stages. Bare boards cost $25 and it is est~mated that parts for construction will cost $270. (Note: The two 
Avantek VTO's account for $225of this cost.) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  47 pF CHIP CAPACITORS $6.00 
For use with dual conversion board. Consists of 6 - 47 pF. 

. .......................................................................................................... 70MHtIFBOARD $25.00 
This circuit provides about 43 dB gain with 50 ohm input and output impedance. It  is designed to drive the HOWARDICOLEMAN TVRO I)e. 
modulator. The on-board band pass filter can be tuned for bandwidths between 20 and 35 MHz wllh a passband ripple of less tllail % dB. l'y- 
b r ~ d  ICs are used for the galn stages. Bare boards cost $25. It  isestimated that parts for constructiun w ~ l l  cost less than $40. 
.OlpFCHlPCAPAClTORS ..................................................................................................... $7.00 
For use w ~ t h  70 MHz IF Board. Consists of 7 - .O1 DF. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  DEMODULATORBOARD 4u.JO 
This circuit takes the 70 MHz center frequency satellite TV signals in the 10 to 200millivolt range, detects them usln a phase locked locp, de- 
emphasizes and filters the result and amplifies the result to produce standard NTSC video. Other outputs include +%e a u d ~ o  subcarrter, a OC 
voltage proportional to the strength of the 70 MHz signal, and AFC voltage centered at about 2 volts DC. The bare boards cost $40 and total 
parts cost less than 830. 
SINGLEAUDIO ............................................................................................................. $15.00 
This circuit recovers the audio signals from the 6.8 MHz frequency. The M~l ler  9051 coils are tuned to pass the 6.8 MHz subcarrder and the 
Miller 9052coil tunes for recovery of the aud~o.  

. . . . . .......................................................................................................... DUALAUDIO $25.00 
Duplicate of the single audio but also covers the 6.2 range. 
DCCONTROL .............................................................................................................. $15.00 
This circult controls the VTO's, AFC and the S Meter. 

- --.- .- --. - .- -- 
TERMS: 
WE REGRET WE NO LONGER ACCEPT BANK CARDS. 
PLEASE SEND POSTAL MONEY OKDER. CERTIFIED CHECK, CASHIER'SCHFCKOR MONEY ORDER. 
PRICES SUBJECT TO CHANGE WlTHOUT NOTICE. ALL RETURN ORDERS SUB.JECT TO PRIOR APPROVAL BY MANAGEMENT. 
ALL CHECKS AND MONEY ORDERS IN US FUNDS ONLY. 
ALL ORDERS SENT FIRST CLASS OR UPS. 
ALL PARTS PRIME AND GUARANTEED. 
WE WILL ACCEPT COD ORDERS FOR $25.00 OR OVER, ADD $2.50 FOR COD CHARGE. 

(602) 242-89 16 
PLEASE INCLUDE$2.50 MINIMUM FOR SHIPPING OR CALL FOR CHARGES. 
WE ALSO ARE I OOYlNG FOR NEW AND USED TUBES, 2 1 1 1 W. Camelback 
TEST ECUIPMENT, COMPONENTS, ETC. 
WE ALSO SWAP OR TRADE. Phoenix, Arizona 85015 

NEW - TOLL-FREE NO. 800-528-0180 - please, orders only! 
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I RF TRANSISTORS 

FAIRCHILD VHF AND UHF PRESCALER CHIPS 
95H90DC 350 MHz Prescaler Divide by 10111 
95H91DC 350 MHz Prescaler Divide by 516 
1lC9ODC 650 MHz Prescaler Divide by 10H1 
1lC91DC 650 MHz Prescaler Divide by 516 
1 lC83DC 1 GHz Divide by 2481256 Prescaier 
1lC70DC 600 MHz FliplFlop with reset 
llC58DC ECL VCM 
llC44DClMC4044 Phase Frequency Detector 
llC24DCIMC4024 Dual TTL VCM 
11CO6DC UHF Prescaler 750 MHz D Type FliplFlop 
11 C05DC 1 GHz Counter Divide by 4 
11COlFC High Speed Dual 5-4 input NOINOR Gate 

TYPE 
2N1561 
2N1562 
2N1692 
2N 1693 
2N2632 
2N2857JAN 
2N2876 
2N2880 
2N2927 
2N2947 
2N2948 
2N2949 
2N2950 
2N3287 
2N3294 
2N3301 
2N3302 
2N3304 
2N3307 
2N3309 
2N3375 
2N3553 
21'13755 
2N3818 
2N3886 
2N3866JAN 
2N3866JANTX 

PRICE 
$15.00 

15.00 
15.00 
15.00 
45.00 
2.52 

12.35 
25.00 
7.00 

18.35 
15.50 
3.90 
5.00 
4.30 
1.15 
1.04 
1.05 
1.48 

12.60 
3.90 
9.32 
1.57 
7.20 
6.00 
1.09 
2.80 
4.49 

TYPE 
2N5590 
2N5591 
2N5637 
2N5641 
2N5642 
2N5643 
2N6545 
2N5764 
2N5842 
2N5849 
2N5862 
2N5913 
2N5922 
2N5942 
2N5944 
2N5945 
2N5946 
21'16080 
2N6081 
2N6082 
2N6063 
2N6084 
2N6094 
2N8095 
2N6096 
2N6097 
2N6136 

PRICE 
$8.15 
11.85 
22.15 
6.00 

10.05 
15.82 
12.38 
27.00 
8.78 

21.29 
51.91 
3.25 

10.00 
46.00 
8.92 

12.38 
14.69 
7.74 

10.05 
11.30 
13.23 
14.66 
7.15 

11.77 
20.77 
29.54 
20.15 

TYPE 
MM1550 
MM1552 
MM1553 
MM1601 
MM1602l2N5842 
MM1607 
MM1661 
MM1669 
MM1943 
MM2605 
MM2608 
MM6006 
MMCM918 
MMT72 
MMT74 
MMT2857 
MRF245 
MRF247 
MRF304 
MRF420 
MRF450 
MRF450A 
MRF454 
MRF458 
MRF502 
MRF504 
MRF509 

PRICE 
$10.00 
50.00 
56.50 
5.50 
7.50 
8.65 

15.00 
17.50 
3.00 
3.00 
5.00 
2.23 

20.00 
1.17 
1.17 
2.63 

33.30 
33.30 
43.45 
20.00 
11.85 
11.65 
21.83 
20.68 

1.08 
6.95 
4.90 

TRW BROADBAND AMPLIFIER MODEL CA615B 
Frequency response 40 MHz to 300 MHz 
Gain: 300 MHz 16 dB Min., 17.5 dB Max. 

50 MHz0 to - 1 dB from300 MHz 
Voltage: 24 volts dc at 220 ma max. 

CARBIDE - CIRCUIT BOARD DRILL BITS FOR PC BOARDS 
Size: 35,42, 47, 49, 51, 52 
Size: 53,54, 55, 56, 57, 58, 59,61,63, 64,65 
Size: 68 
Size: 1.25 mm, 1.45 mm 
Size: 3.20 mm 

CRYSTAL FILTERS: TYCO 001.19880 same as 2194F 
10.7 MHz Narrow Band Crystal Filter 
3 dB bandwidth 15 kHz min. 20 dB bandwidth 60 kHz min. 40 dB bandwidth 150 

kHz min. 
Ultimate50dB: Insertion loss 1.0dB max. Ripple 1.0dB max. Ct. O + l - 5  pf 3600 

ohms. $5.95 

MURATA CERAMIC FILTERS 
Models: SFD.455D 455 kHz $3.00 

SFB-455D 455 kHz 2.00 
CFM-455E 455 kHz 7.95 
SFE-10.7 10.7 MHz 5.95 

TEST EQUIPMENT - HEWLETT PACKARD - TEKTRONIX - ETC. 
Hewlet1 Packard: 
491C TWT Amplifier2 to4  Gc 1 watt 30dB gain $1150.00 
608C 10 to 480 mc .1 uv to .5 V into 50 ohms Slgnal Generator 500.00 
W6D 10 to 420 mc .1 uV to .5 V Into 50 ohms Signal Generator 500.00 
612A 450 to 1230 mc .I uV to .5V into 50 ohms Signal Generator 750.00 
614A 900 to2100 mc Signal Generator 500.00 
616A 1.8 to 4.2 Gc Signal Generator 400.00 
8180 1.8 to 4.2 Gc Signal Generator 500.00 
618A 3.8 to 7.2 Gc Signal Generator 400.00 
6188 3.0 to 7.2 Gc Signal Generator 500.00 
820A 7 to 11 Gc Signal Generator 400.00 
6238 Microwave Test Set 900.00 
626A 10 to 15 Gc Signal Generator 2500.00 
695A 12.4 to 18 Gc Sweep Generator 900.00 
Alltech: 
473 225 to 400 mc AMIFM Signal Generator 750.00 
Slnger: 
MF51VR-4 Universal Spectrum Analyzer with 1 kHz to 27.5 mc Plug In 1200.00 
Keltek: 
XR630-100 T W  Amplifier 810 12.4 Gc 100 watts 40 dB gain 9200.00 
Polarad: 
20381243611102A 

Calibrated Display with an SSBAnalvsis Moduleand a 10 to 

CHIP CAPACITORS 
1 Pf 

1.5pf 
2.2pf 
2.7pf 
3.3pf 
3.9pf 
4.7pf 
5.6pf 
6.8pf 
8 . 2 ~ 1  
1Opf 
12pf 
15pf 
l 8 ~ f  

We can supply any 
value chlp capac- 
itors you may need. 

PRICES 
1 to 10 $1.49 
11 -50 1.29 
51 - 100 .89 
101 - 1,000 .69 
1,001 up .49 

HAMLIN SOLID STATE RELAYS ATLAS CRYSTAL FILTERS FOR ATLAS HAM GEAR 
5.52-2.718 120 Vac at 40 Amps. 

Input Voltage3 to 32 Vdc 

YOUR CHOICE $24.95 I 240 Vac at 40 Amps. 
lnput Voltage3 to32 Vdc. 

Your Choice 54.99 

1 NEW - TOLL-FREE NO. 800-528-0180 - please, orders only! 1 
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c ! M ~  elect roqcs 

@ MOTOROLA Semiconductor The RF Line 

MRF454 $21.83 MRF 458 $20.68 

NPN St1 ICON RF POWER TRANSISTORS NPN SILICON RF POWER TRANSISTOR 

des~qned for power a m p l ~ f ~ e r  app l~ca t~ons  In  tndustr~al corn 
rnerc~al  and amateur r a d ~ o  equlpment t o  30 MHz r- 

destgr~ed for p lwer  arnplltfer appllcat~orls In ~ n d u s t r ~ a l  

comrnerlcal and amateur radlu equlprnrnt to 30 M H z  

a S p e c ~ f ~ r d  12 5 Volt  30 MHz Character6st1cs 
Spec~fled 12 5 Vol t .  30 MHz Characterlst~cs 

O u t p l ~ t  Powrr  80 Wdtts 
Outpu t  Power = 8 0  Watts Mlnlrnum G a ~ n  I7 d B  
M ~ n l m u m  Galn = 12 d B  

E f f ~ c ~ e n ~ v  50% 
Ef f l c~ency  - 50% 

a Cdpahle o l  W*thrtandtnq 30 1 Load VSWR (d Rated P,lul dnri VCC 

NPN SILICON RF POWER TRANSISTOR 
deslqned p r ~ r n a r ~ l y  for use In larqe slgnal out(,ut anip l~ l !er  stages 

Intended for use In Ctt17en Band cornrnunocatlons equlpment 
nperatlng at 27 MHz H ~ y h  breakdown voltagps dllow a hlgh 
prrcentaqe o f  u p  rnodulat~on In  A M  clrcults 

$2.50  S p e c ~ f ~ e d  12 5 V 27 MH7 Character~st~cs 
Power Output  = 4 0 Watts 
Power Gatn = 10 d B  M ~ n ~ r n u r n  
Efflrrency - 65% T y p ~ c a l  

MRF475 NPN SILICON RF POWER TRANSISTOR 

des~gnetl p r ~ r n a r ~ l y  for use In slngle s~deband llnear a m p l ~ f ~ e r  

output  aop l~cd~ tons  In clrlzens band and other communlcatlons A equ~prnent opera;.ng t o  30 M H z  

UHF POWER AMPLIFIER MODULE 

<leslqned for 12 5 vult UHF powr r  am(,l!f)er appllcatlonr 111 

~ n d u r t r ~ a l  and comrnerc\al F M  equlprntsnt operat~nq horn  400 
to 512 MHz a Character~zed for Slngle Stdeband and Ldrge S~gnal  A m p l ~ f ~ e r  

Appl lcat~ons U t ~ l ~ z ~ n g  L o w  Level Modu la t~on  

a Spec~fled 13 6 V 30 MHz Character~stlcs 

a Spec8fted 12 5 Vol t  UHF Characlrr~,t!cr 

Output  Power 13 Wdtts 
M ~ n t m u r n  Garri 19 4 dB 

Hdrmonlc5 40 dB 

50 $ 2  Input  Output  Irnvedanc~' 

1/11 ~ u t p u t  Power 12 w (PEP) 

Output  Power 4 0 W ICWI '4 $5.00  Minfrnurn E f f l c~ency  - 50°A (CW) 

M ~ n ~ r n u r n  Power G a ~ n  - 10 dB (PEP & CWI 

Guaranteed S t a h ~ l ~ t v  and Rugqedfier~ 

G a n  Control Pin for Manual or Autornattc Output  Levrl Con l lo l  

a T h ~ n  Film Hvbr ld C o n s l ~ u c t ~ o n  Gives Cons~stent Perfotrnance 

atid R+! l ldh~l~ty Common Ct,IIrctor Characrer~zat~on 

Tektronix Test Equipment - - - -- - -- 
Scopes with Plug- ins 
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MICROWAVE COMPONENTS PRD - 
U l O l  12.4 t o  18 GHz V a r i a b l e  A t tenua to r  0 t o  60dB 300.00 

ARRA x l o l  8 .2  t o  12.4 GHz V a r i a b l e  A t t e n u a t o r  0 t o  60d8 200.00 
C lO l  V a r i a b l e  A t tenua to r  0 t o  60dB 200.00 

2416 V a r i a b l e  A t tenua to r  $ 50.00 205A/367 S l o t t e d  L i n e  w i t h  Type N Adapter 100.00 

3614-60 V a r i a b l e  A t tenua to r  0 t o  60dB 75.00 ;igisl 8.2 t o  12.4 GHz V a r i a b l e  A t tenua to r  0 t o  50dB 100.00 

KU520A V a r i a b l e  A t tenua to r  18 t o  26.5 GHz 100.00 
7.05 t o  10 GHz V a r i a b l e  A t t e n u a t o r  0 t o  40dB 100.00 

4684-20C V a r i a b l e  A t tenua to r  0 t o  180dB 100.00 196C 
8 .2  t o  12.4 GHz V a r i a b l e  A t t e n u a t o r  0 t o  45dB 100.00 

6684-20F V a r i a b l e  A t tenua to r  0 t o  18OdB 100.00 gi 3.95 t o  5.85 GHz V a r i a b l e  A t tenua to r  0 t o  45dB 100.00 
Frequency Meter 5.3 t o  6.7 GHz 100.00 

140A,C,D,E F ixed  A t tenua to rs  25.00 
109J,I  F ixed  A t tenua to rs  25.00 
WEINSCHEL ENG. 2692 V a r i a b l e  A t tenua to r  t 3 0  t o  60dB 100.00 

General Microwave 
O i r e c t ~ o n a l  Coupler 2 t o  4GHz 20dB Type N 75.00 

COMPUTER I.C. SPECIALS 

MEMORY DESCRIPTION PRICE 
Hewlett Packard 2708 IK x 8 EPROM '6 7.99 

271612516 2K x 8 EPROM 5Vo l t  S i n g l e  Supply 20.00 
H487B 100 ohms Neq Thermis to r  Mount (NEW) 150.00 211419114 1K x 4 S t a t i c  RAM 45011s 6.99 
H4878 100 ohms Neg Thermis to r  Mount (USED) 100.00 2114L2 1K x 4 S t a t i c  RAM 25011s 8.99 
4778 200 ohms Neg Thermis to r  Mount (USED) 100.00 2114L3 1K x 4 S ta t , ,  RAM 350ns 7.99 
X487A 100 ohms Neg. Thermis to r  Mount (USED) 100.00 4027 4K x 1 Dynam~c RAM 3.99 
X4878 100 ohms Neg. Thermis to r  Mount (USED) 125.00 406012107 4K x 1 nynamir RAM 3.99 

405019050 4K x 1 Dynam~c RAM 3.99 
150,00 2111A-2/8111 256 x 4 S t a t l c  RAM 3.99 

J468A 100 ohms Neg Thermis to r  Mount (USED) 256 x 4 S t a t i c  RAM 3.99 
478A 200 ohms Neg Thermis to r  Mount (USED) 150.00 ;ti:t;22 1K x I S t a t i c  RAM 55ns 4.99 
J38Z 5.85 t o  8 .2  GHz V a r i a b l e  A t tenua to r  0 t o  50dB : 6104.314104 4K x 1 S t a t i c  RAM 320ns 14.99 
X382A 8.2 t o  12.4 GHz V a r i a b l e  A t tenua to r  0 t o  50dB 7141-2 4K x 1 l t a t i c  RAM 200ns 14.99 

MCM6641L20 4K x 2 Stat ic.  RAM 20011s 14.99 
9131 1K x 1 S t a t i c  RAM 300ns 10.99 

3944 1 t o  2 GHz V a r i a b l e  A t tenua to r  6 t o  120dB 250 00 
NK292A Waveguide Adapter 65.00 
K422A 18 t o  26.5 GHz C r y s t a l  De tec to r  

Bandpass F i l t e r  8 t o  12.4 GHz 
250.09 C.P.U.'s ECT. 

8436A 75.00 

MC6800L Microprocessor 13.80 
MCM6810AP 128 x 8 S t a t i c  RAM 450ns 3.99 
MCM68AlOP 128 x 8 S t a t i c  RAM 360ns 4.99 

8439A 2 GHz Notch F i l t e r  : MCM68BIOP 128 x 8 S t a t i c  RAM 25011s 5.99 
8471A RF Detec to r  
H532A 7.05 t o  10 GHz Frequency Meter 300.00 ~~~~~~~ P I  A 8.99 

G532A 3.95 t o  5.85 GHz Frequency Meter 
P I  A 9.99 

J532A 5.85 t o  8.2 GHz Frequency Meter MC6821P PIA 8.99 
MC68821P PIA 9.99 
MCM6830L7 Mi kbug 14.99 
MC6840P PTM 8.99 
MC68451' CRT C o n t r o l l e r  29.50 

809A Car r iage  w i t h  a 444A S l o t t e d  L i n e  Untuned Detec to r  Probe MC68451 CRT C o n t r o l l e r  33.00 
and 8098 Coakial  S l o t t e d  Sec t ion  2.6 t o  18 GHz 175.00 MC6850L ACIA 10.99 

MC6852F SSOA 5.99 
MC6852L SSDA 11.99 
MC6854P AOLC 22.00 
MC6860C.JCS 0-600 BPS Modem 29.00 

Merrimac MC6R621. 2400 BPS Modem 14.99 
MK3850N-3 F8 Microprocessor 9.99 
MK38521' FB Memory I n t e r f a c e  16.99 

AU-25Al 801115 V a r i a b l e  A t tenua to r  100.00 MK3852N F8 Memory I n t e r f a c e  9.99 
AU-26AI 801162 V a r i a b l e  A t tenua to r  100.00 MK3854N F8 D i r e c t  Memory Access 9.99 

8008- 1 Microprocessor 4.99 
8080A Microprocessor 8.99 
Z8OCPU Mic roproces$or  14.99 
6520 PIA 7.99 

Microlab/FXR 6530 suppor t  For 6500 s e r i e s  15.99 
2650 Mic roprocessor  10.99 

X638S Horn 8.2 - 12.4 GHz 60.00 TMSlOOiINL Four B i t  M ic roprocessor  9.99 
601-818 X t o  N Adapter 8.2 - 12.4 GHz 35.00 TMS4024NC 9 x 64 D i g i t a l  Storage Bu f fe r  (FIFO) 9.99 
Y6100 Coupler 75.00 TMS6011NC UART 9.99 

MC14411 B i t  Rate Generator 11.99 
AY5-40070 Four D i g i t  Coun te r lO isp lay  D r i v e r s  8.99 
AY5-92110 Repertory O i a l l e r  9.99 
AY5-9100 Push Bu t ton  Telephone D i a l l e r s  7 99 
AY5-2376 Keyboard Encoder 19.99 
AY3-8500 TV Game Chip 5.99 

Narda ~ ~ 1 4 0 2 ~  UART 9.99 
PR1472B UART 9.99 

4013C-lo/ 22540A D i r e c t i o n a l  Coupler 2 t o  4 GHz lOdb Type SMA 90.00 PT1482B UART 9.99 

4014-101 22538 D i r e c t i o n a l  Coupler 3.85 t o  8 GHz 10dB Type SMA 90.00 8257 OMA C o n t r o l l e r  9.99 
4014C-6/ 22876 Directional Coupler 3.85 t o  8 GHz 6dB Type SMA 90.00 C o m u n i c a t i o n  I n t e r f a c e  9 .99  

4015C-101 22539 D i r e c t i o n a l  Coupler 7.4 t o  12 GHz lOdB Type SMA 95.00 8228 System C o n t r o l l e r  & Bus D r i v e r  5.00 

4015C-301 23105 D i r e c t i o n a l  Coupler 7 t o  12.4 GHz 30dB Type SMA 95.00 8212 8 B i t  Inpu t IOutpu t  P o r t  5.00 
3044-20 D i r e c t i o n a l  Coupler 4 t o  8 GHz 20dB Type N 125.00 MC14410CP 2 o f  8 Tone Encoder 9.99 
3040-20 D i r e c i t o n a l  Coupler 240 t o  500 MC 20dB Type N 125.00 MC14412 Low Speed Modem 14.99 
3043-201 22006 D i r e c t i o n a l  Coupler 1.7 t o  4 GHz 20dB Type N 125.00 MC14408 B inary  t o  Phone Pu lse  Converter 12.99 

3003-101 22011 D i r e c t i o n a l  Coupler 2 t o  4 GHz 1OdB Type N 75.00 MC14409 B i n a r y  t o  Phone Pulse Converter 12.99 
3003-30/ 22012 D i r e c t i o n a l  Coupler 2 t o  4 GHz 30dB Type N 75.00 MC1488L RS232 D r i v e r  1.00 
3043-301 22007 D i r e c t i o n a l  Coupler 1.7 t o  3.5 GHz 30dB Type N 125.00 MC1489L RS232 Receiver 1.00 

22574 D i r e c t i o n a l  Coupler 2 t o  4 ;Hz 1OdB Type N 125.00 MC1405L A/D Converter Subsystem 9.00 
3033 Coaxial  H y b r i d  2 t o  4 GHz 3dB Type N 125.00 MC1406L 6 B i t  DIA Conver te r  7.50 
3032 Coax ia l  H y b r i d  950 t o  2 GHz 3 dB Type N 125.00 MC1408/6/7/8 8 B i t  D/A Conver te r  4.50 
7841 22380 V a r i a b l e  A t tenua to r  1 t o  90dB 2 t o  2.5 GHz Type SMA 550.00 MC1330P Low Leve l  Video Detec to r  1.50 

22377 Waveguide t o  Type N Adapter 35.00 MC1349/50 Video I F  A m p l i f i e r  1.17 
720-6 F ixed  A t tenua to r  8 .2  t o  14.4 GHz 6 dB 50.00 MC1733L LM733 OP A m p l i f i e r  2.40 
3503 Waveguide 25.00 LM565 Phase Lock Loop 2.50 
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CALL TOLL FREE 
1-800-426-7741 

The Northwest's Largest Ham Store 
WASHINGTON RESIDENTS-CALL 1-800-562-6818 

ALASKA RESIDENTS CALL COLLECT 1-206-784-7337 
AEA 

MORSEMATIC AEA ISOPOLE * HESEl 
VHF ANTENNAS 

IC-PAT AND ACCESSORIES 
Finally - a rty decoupled NOW AVAILABLE FOR 
antenna w l t E p e r i o r  perfor- 
mance at  a reasonable cost. 

IMMEDIATELY DELIVERY 
Rase  more repeaters or Increase 
your simplex dlstancel 

D u a l  M ~ c r o c o m p u t e r s  
p r o v l d e  m a n y  fea tu res  144 or 220 M H ~  bands 
A p p r o x ~ m a t e l y  500 Achleve maxlmum attamable 
c h a r a c t e r  m e m o r y  w l t h  galn for a twln 518 wavelength 

unlque " s o f t - p a r t ~ t l o n -  antenna 
Patterns Independent of 

ing ' mountlng or feedl~ne length 
-* M o r s e  t ra lne r  m o d e  w l t h  Greater than 9 MHz band 

p r o g r a m m a b l e  speed-up  w ~ d t h  
B e a c o n  mode f o r  VHF Completely weather protected 

DX s c h e d u l ~ n g .  
match~ng network and RF 
connect~ons 

A u t o m a t ~ c  se r la l  n u m b e r  Eas~est to assemble Mounts 
Sequencing on standard TV master (NOT 
F a r  t o o  m a n y  f e a t u r e s  t o  SUPPLIED) 

describe, use 11 and y o u  
w ~ l l  be l l eve  1t1 

L 4 

C-COMM 
D o r l o n  For: AEA, ALLIANCE. ALPHA, AVANTI, BENCHER, B8W. CDE. CUSHCRAFT. DAIWA. DENTRON. 61 15-1 5th AVE. N.W. DRAKE. FLUKE, HUSTLER, HYGAIN, ICOM. INLINE, KLM, LARSEN. LUNAR, MFJ. NPC, NYE. ROHN, 

SEATTLE, WA. 981 07 SHURE. TEMPO, TELEX. TEN-TEC, VIBROPLEX, YAESU, AND MORE 

(206) 784-7337 Mon.  t h r u  Sat. 900 a m t o  5.30 p m 
Prlces and speclf~cations subject t o  change without notice or ob l~gat ion 

CONVERTER I<IT 38.50 
COMPLLTC WITH PC BOARD PARTS 

4ND 10 r4GL BROCHURf 
COMPLETE BOARD 65.00 

4SSLHBLtD A Y D  TfSTtD 
~ O W L R  S U ~ ~ L Y  19.50 
CIGAR ANT 30.00 

3 3  ~ L E V ~ . ~ T S  PHYSICALLY STROYLLR T H ~ Y  Loor YACI CQUAL 1% LRIL 

C o m ~ n g  Soon - Superverter ATV Xmtr 

!HI 5TOrSlLG BOARD \\A5DLVfLOPLD /rT OUR LARIOR OPTIMUM PiRfORMAhrCL 
i\lTH LO\\ COST THIS IS NOT A COPY IALTHOUCH WL ARE COPliDl \VL STRIVL TO 
HAlYTAlhr THL ORIGI'wAL QUALITY 
ULDLRSTA.UDIUG OUR PRODUCTS MAKLS SERVING YOU BtTTfR 

TERMS COD-MO BAYl\ CARD CHECK 

HOURS 8 30 A M  4 30 PM C 5 T M I 

F.O. BOX 6302 ARLINGTON, TEX. 760  1 1 

81 7-265-039 1 

i L 
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ANTENNA BOOKS by Bill Orr, W6SAI 
ALL ABOUT CUBICAL QUAD ANTENNAS 
The cub~cal quad antenna 1s considered by many to be the best DX 
antenna because of ~ts  simple, lighlweight design and high per- 
torrnance In B~ll Orr s latest edlt~on 01 th~s well known book you'll f~nd 
quad des~gns lor everything from the s~ngle element to the multl- 
element monster quad plus a new. hlgher gain expanded quad (X-0) 
deslgn There s a wealth 01 supplementary data on construcllon. 
feed~nq, tuntnq, and rnountrng quad antennas It s the most com- 
prehenslve slngle edltlon on the cublcal quad available 11 2 pages 

1477 
I ORP-CO Softbound $4.75 

T H E  RADIO AMATEUR ANTENNA HANDBOOK 
by William I .  Orr, WGSAI and Stuart Cowan, W2LX 

It you are pondering what new dntennas to put up, we recommend you 
read th~s very popular book I1 contalns lots 01 well ~llustraled construc- 
llon projects tor verllcal, long wlre, and H F / V H F  beam antennas But. 
you'll also get lnlormat~on not usually lound In antenna books There IS 
an honest judgment of antenna gain t~gures. ~nformatlon on the best 
and worst anlenna local~ons and helghts. a long look at the quad vs 
the yagl antenna, ~ntormat~on on baluns and how to use them, and 
some new ~nforrnal~on on the tncreas~ngly popular Sloper and Delta 
Loop antennas The text IS based on proven data plus practical on-lhe. 
alr experlence We don t expect you II agree w~th everything Orr and 
Cowan have to say, but we are conv~nced that The Rad~o Amateur 
Antenna Handbook wlll make a valuable and often consulted addltlon to 
any Ham s llbrary 190 pages 1978 
C RP-AH Softbound $6.95 

BEAM ANTENNA HANDBOOK 
Here s recommended read~ng lor anyone th~nklng about putting up a 
yagl beam th~s year It answers a lot ol commonly asked questions l~ke 
What IS the best element spac~ng? Can d~tlerent yagl antennas be 
slacked w~thout loslng performance7 Do monoband beams outperform 
tr~banders? Lots of construcllon prolecls, dlagrams and photos make 
readlng a pleasurable and lnformatlve experlence 198 pages 1977 
G RP-BA Softbound $5.95 

Please add $1.00 to cover shipping and handlin~. 

HAM RADIO'S BOOKSTORE 
GREENVII,LE, N. H .  03048 



HAM RADIO REPAIR - Professional lab, personal ser. 
vlce. "GII~" Gr~dley. W4GJO. April thru October: Rt. 2, 
Box 1380. Rislng Fawn, Georg~a 30738. (404) 657-7841. 
November thru March: 212 Martln Drlve. Brooksv~lle. 
Flor~da 33512. (9041 799-2769. 
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flea H+ 
market HALLICRAFTERS SR-150 good 5BSSB rig. Mobile and 

base power supplles $250.00 or trade. Box 133 W.P.I., 
Worcester. MA 01609. WBlEDF. 

BUY.SELL.TRADE. Send 51.00 lor catalog. Glve name 
address and call letters. Complete stock of major brands 
new and recond~t~oned amateur rad~o equipment. Call 
for best deals. We buy Coll~ns. Drake. Swan, etc. Asso-' 
c~ated Rad~o. 80i2 Conser, Overland Park. CS 68204. 
(913) 381-5900. 

-- - 

RF SPEECH PROCESSOR, famous Comdel unil, con. 
nects between m~keand rlg. $45.00. John Skubick. KBJS. 
791-106 Ave.. Naples. FL33940. 

-- 

MIRROR.IN.THE.LID, and other pre.1946 television set 
wanted. Paying 500+ for any complete RCA "TRK" 
serles, or General Electrlc "HM" series set. Also looking 
tor 12AP4. MW.31.3 plcture tubes, parts, llterature on 
pre-war tetev~slon. Arnold Chase. WAIRYZ. 9 Rushleigh 
Road, West Hartford. Conn. 061 17 (203) 521.5280. 

-- -. 

NEW ZEALAND AMATEUR wishes to complete his 
"Ham Rad~o" collecllon. Requires 1968. 1989. 1970 com. 
plete and January 1971. W ~ l l  purchase 1971 complete if 
otlered. Reply slallng years available and price required 
to: G. Moles. ZL2AKI, lnternat~onal Callbook Address. 

RATES Noncommercial ads 10c per 
word; commercial ads 60c per word both 
payable in a d v a n c e .  No cash discounts or 
agency commissions allowed. 

HAMFESTS Sponsored by non-profit 
organizations receive one free Flea Market 
ad ( s u b j e c t  t o  our ed i t i ng ) .  Repeat inser- 
tions o f  h a m f e s t  ads pay t h e  non.commer- 
cia1 rate. 

COPY - No special layout or arrange- 
m e n t s  available. Material should be type- 
written or clearly printed ( n o t  all c a p i t a l s )  
and must include f u l l  name and address. 
We reserve the right to r e j e c t  unsuitable 
copy. Ham Radio cannot check each 
advertiser and thus cannot be held respon- 
sible for claims made. Liability for correct- 
ness of material limited t o  corrected ad in 
next available issue. 

DEADLINE 15th of second preceding 
m o n t h .  

SEND MATERIAL TO: Flea Market, Ham 
Radio, Greenv i l l e ,  N. H. 03048. 

AMATEUR REPAIR: Professional service, reasonable 
rates. ALL brands. USA KDK repatr center. Amateur 
Radlo Repa~r Center. 1020 Brookstown Ave.. #5, 
W~nston.Salem. NC 27101 (919) 725.7500. 

FOUR ELEMENT OUAO ANTENNA - Hygain b ~ g  gun lor 
11 meters, new boxed, cost $260.00. Must sell, best of. 
fer. Ralph Janninl. KAlFAA. 16 Hansom Rd.. Andover. 
MAOlt310. -- 
OSLO k RUBBER STAMPS - Top Quality! Card Samples 
and Stamp Info - 509 - Ebbert Graphics 5R. Box 70. 
Westerv~lle. Ohlo 43081. 

MOSLEY ANTENNAS TA.33. CL.33. CL-36 etc. Will ex. 
port. MacFarlane Electronics. Baltersea. Ontario. 
Canada K0H tH0. 

VACKAR VFO KITS Wr~te D~rect Convers~on Techn~que. 
Box 1001, Dept 4FM, 535 No Mlchlgan Avn, Chtcago. 
lll1no1s60611 

MOTOROLA RADIOS WANTED: I need micors, molracs. 
rnocom 70's. H.T 's, and bases . . . anythlng Motorola 
newer than 12 years. I pay all Shipping. Len Rusnak. 
WA3TJO301.441-1221. WANTED: Collins 455 kHz mechanical Illters. F455 varie- 

ty, G~ve me bandwidth, condlt~on and price. W9JTO. Paul 
Sexauer. 515 Lee Road. West Chlcago. IL 60185. MOTOROLA HT.220-PL sllm line. mid-band 150-162 MHz. 

Wren 8 Ireqboard. Not butchered. HT. case, charger. 
hook. extra boot and battery. $340.00. Buchanan. 3701 
East D Ave.. Kalamazoo. MI 49004. 

- ~- 

CRYSTALS FM 2 METERS STILL AVAILABLE! Crystals 
for equipment on our parts Itst. $4.50 each. For equip- 
ment Ilst, send sel l  addressed stamped envelope. 
SAVOY ELECTRONICS. P.O. Box 5727. Ft. Lauderdale. 
FL 33310 - Tel (305) 563.1333. 

CUSTOM EMBROIDERED EMBLEMS - Your design. 
low mlnlrnurn tnlorrnat~onal booklet. Emblems. Dept 65. 
L(ttleton. New Hampshire 03561. 

.- - 

MANUALS lor most ham gear 193711970. Send 2% for 
"Manual Catalog." H.I. Inc.. Box H8C4. Council Blul+s. 
Iowa 51502. 

FOR'SALE: Wllson Mark IV with touch tone. good condi. 
tion. $150 00. Wll!iam Harrls, Route 1, Guthrle. KY 42234. 

SATELLITE TELEVISION: lnlormat~on on building or 
buylng your eanh stat:on. Slx pages of what's needed, 
where to get 11, costs. etc. $4.00 to Satetl~te Televls~on. 
RD 13. Ox iord. NY 13839. 

SUPER ORP wlth D~rect Convers~on's 5 watt lransmltter 
k ~ t s  Wr~te D~rect Converslon Techn~que. Box 1001. Dept. 
4FM. 535 No Mlchlgan Ave . Chlcago. Illlnols 606:l 

WANTED: Motorola micor base stations. 406-420 MHz. 
AK78.4 Ajax PI .Berkeley. CA94708. 

p~ 

SATELLITE TELEVISION. .HOWARDICOLEMAN boards 
to bu~ ld  your own receiver. For more informallon wrlte: 
Robert Coleman. Rt. 3. Box 58-AHA. Travelers Rest. SC 
2969690. 

SELL: Swan 400 transceiver, external VFO. PS, key, mic.. 
5250.00 KA4EVR. Phil Nlgash. 325 Kelli, Farmington. AR 
72730. 
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TUBE TESTER, dynamic plate conductance. Jackson 
Elec. Inst. model 648S, new w ~ t h  latest roll chart. $75.00 
or best olfer. F.O.B. Fort P~erce. FL. F. Pierce. 403 Susan 
Dr.. W4OZS. 

-- 

DRESS UP your shack quickly lor peanuts. Seven 20 
pocket plastic holders dlsplay 140 OSL's or f ~ l e  280 lor 
$4 00 prepaid. K4NMT. Box 198H. Gallatin. Tennessee 
37068. 
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500 OSL'o, $10. Catalogue. 743 Harvard. St. Louis. MO 
63 130 

COMPUTER LOG program for TRS-80 cassette or dlsk. 
Contesters can check lor duplicate entrles in seconds. 
Search. sort. change, delete, d~splay or prlnt. $14.95 or 
send SASE lor more Inlo dB1 Engineering. 527 Wllllam. 
Scotch Plains. NJ 07076. Wr i te  f o r  in 

8- -. --. formation: 
--a -- 

VERY 1nter.eoI.ingl Next 6 issues $2. Ham Trader 
"Yellow Sheets". P08356. Wheaton, lL60187. 

WANTED: Servlce ManualIWiring Diagram lor Msllory 
Power Supply. Model 12RS140 manufactured by P. A. 
Maliory and Co.. lnc , Ind~anapolis. Ind. John W. Shull, 
Sr.. 1410 Wolverine. Anchorage. AK 99504. 

More Details? CHECK-OFF Page 114 april 1981 93 



WHY PAY 
FULL PRICE FOR 
AN 80-10 METER 
VERTICAL 

. . . i f  ou can use only 113 
oAt on I07 

. . . or only 1 I2 of it on 207 

. . . or only 314 of it on 407 

Only Butternut's new 
HFSV-Ill lets you use the 
entire 26-foot radiator on 
80, 40. 20 and 10 meters 
(plus a full unloaded quar- 
ter-wavelength on 15) for 
higher radiation resistance, 
better efficiency and greater 
VSWR bandwidth than 
conventional multi-trap de- 
signs of comparable size. 
The HF5V-Ill uses only two 
high-O L-C circuits (not 
trapsl) and one practically 
lossless linear decoupler for 
completely automatic and 
low VSWR resonance (typi- 
cally below 1.5: 1 J on 80  
through 10 meters, inclu- 
sive. For further informa- 
tion, including complete 
specifications on the HF5V- 
Ill and other Butternut an- 
tenna products, ask for our 
latest free catalog. If you've 
ajready "gone vertical." ask 
for one anyway. There's a 
lot of information about 
vertical antennas in gener- 
al, ground and radial sys- 
tems, plus helpful tips on in- 
stalling verticals on roof- 
tops, on mobile homes. etc. k 

@ EUTTcENUT 
C ELECTRONICS 

P.O. Box M411 
San Marcos, Texas 78666 

Phone: (512) 396.41 11 

ATLAS DD6.C and 350XL Dlgital DlallFrequency Count- 
ers. $175.00 plus $3.00 UPS. AFC! Stop VFO drift. See 
June 79 HR. $65.00 plus $3.00 UPS. Mical Devices, P. 0. 
Box 343. Vlsta. CA 92083. 

MIDLAND 13-510 synthesized 2M FM 'xcvr.. $239.00 
with accessories and manual. CES 800ML scanner wlth 
manual. $55 00. W7TZO. Ray Schall. 18% Olive Barber 
Rd.. Coos Bay. OR 97420. (503) 267.6064. 

WANTED: Help In completing the largest collection of 
Hallicrafter equipment in the world. Urgently needed are 
receivers wlth aluminum colored panels, back lighted 
plastic dials wlth "airplane" hands, early transmitters. 
unusual accessories, etc. Chuck Dachis. WD5EOG. "The 
Halllcrafter Collector," 4500 Russell Drtve. Austin. Texas 
76745. 

DIRECT CONVERSION RECEIVER KITS. Wrlte Direct 
Converslon Technique. Box 1001. Dept. 4FM. 535 No. 
Michigan Ave., Chicago, Illinois 6061 1. 

WANTED: Junction box JB.29A from 522 for my collec 
tion. Weaver. WSPMX. 12404 Roadrunner. El Paso. TX 
79934. - 
WANTED: Cushman Communications Servlce Monitors. 
working or non.worklng units. Also need plug-in mod. 
ules, manuals, parts, etc.. will pay cash or take over pay- 
ments. Also need RF voltmeters; WB81JX. Fred L. 
Slaughter. 5844 Grisell Road. Oregon. OH 43618. Phone 
(419) 698-8597. - 
COLLECTORS - Operatlng Central Electronics 200V. 
Make offer. W9FL - (815) 3993537. 

ELECTRONIC BARGAINS. CLOSEOUTS. SURPLUS1 
Parts, equipment, stereo, tndustrial, educational. Amaz 
ing valuesst Fascinating items unavailable in stores or 
catalogs anywhere. Unusual FREE catalog. ETCO-012. 
Box 762. Plattsburgh, NY 12901. SURPLUS WANTED. 

YAESU WJlDM. mlnt condition, $999.00. Call upstate NY. 
(607) 669.4521. WA3EFE. 

MOBILE IGNITION SHIELDING provides more range 
with no noise. Available most engines. Many other sup- 
pression accessorles. Literature. Estes Engineering. 930 
Marine Dr.. Port Angeles. WA 98362. 

FOR SALE: NLS MS.15 miniscope - $200.00. New 
Mirage 81016 - $200.00. New Kenwood TR.7800 - 
$300.00. Motorola belt c l ip - $7.00. Looking for 
Motorola MX handle-talkie andlor accessories. Charlie. 
(21 2) 238-2654, 

ETCH IT YOURSELF PRINTED CIRCUIT KIT. Photo-PoSl- 
live Method - No darkroom required, All the supplies 
for making your own boards, direct from magazine sfti. 
cle in lsss than 2 hours. Only $24.95. S.A.S.E. for details: 
Excel Circuits Co.. 4412 Fernlee. Royal Oak. MI 48073. 

WANTED: Burnell straight telegraph key with Closing 
switch. Lee V. McKinnis, Jr., KSEY, P.O. Box 1225, 
Bloomington. IN 47402. - 
QLOSSY QSLS. Distinctive! 100-$9: 200.$13. Stamp 
brings samples. A. Zanella. 730 Baker Street. San Fran- 
cisco. CA 941 15. - 
CB TO 10 METER PROFESSIONALS: Your rig or buy 
ours - AMISSBICW. Certified Communlcatlons. 4138 
So. Ferris. Fremont. Michigan 49412; (616) 924-4561. - 
PICTURE QSLS - quality photo and standard cards. 
Free samples and information. Planet Publishing. P.O. 
Box 0. Mart~nsville. lL62442. - 
QSL'S: No stock designs! Your art or ours; photos. 
originals, 50C for samples 8 details (refundable). Certi- 
f ied Communications. 4136 So. Ferris, Fremont. 
Mlchigan 49412. 

WORLD PRESS RADIOTELETYPE station lists. Over 50 
different worldwide press services contained in 3 lists. 
By time, by frequencies and ITU combination list. Ail 
transmitting in English. 24 hours. Hundreds of conflden- 
tial and fascinating RTTY news stations in these up to 
date lists. Utilize your present equipment. Book wlth 
lists. $5.00 postpaid: Universal Electronics, 1280 Aida 
Drive. Reynoldsburg. Ohlo 43068. - 
NEED HELP for your Novice or General ticket? Recorded 
audio-visual theory instruction. No electronic back. 
ground required. Free Information. Amateur License. 
P.O. Box 6015, Norlolk, VA 23508. 

"GENERAL COVERAGE" Synthesized Receiver1 Incredl. 
ble JRC NRD-515! Covers 10 kHz.30 MHz, four selectivity 
positions available. (6 kHz, 2.3 kHz supplied) optional 24. 
channel memory, pass band tuning, no dial backlash. ex. 
ceptional SSB stablllty, all solid state, lab grade equip 
ment. Receiver $1350.00, Memory $230.00, Optional 
Speaker $40.00. Spec. sheet, catalog free! Radlo West, 
2015 S. Escondldo Btvd., tscondido. CA 92025, 
714-741.2891. VlsalMC. 

ARRL ATlANTlC DIVISION 
6 NY STATE CONVENTION 

comblnad wlth 

Rochester 
MFES 

Bigger than ever 
MAY 15-16 
Better than ever 

Monroe County Fair!rounds 
and Marriott Inn  

near NY Thruway exit 46  

For information write: 
H a m f e s t ,  B o x  1388, 
Rochester, NY 14603 
Phone: 71 6-424-1 100 

Ham Radio 
SUBSCRIPTION PRICES 

GOING UP 
June 1,1981 

35w 2m FM AMPLIFIER KIT MODEL 335.K 
3 IN - 35 OUT 2 IN . 30  OUT 1 IN - 15 OUT 

COR CLASSC 4 5 A A T  136VDC 
BNC CONNECTORS 

ASK ABOUT OUR OTHER VHF a UHF MODELS 

COMMUNICATION CONCEPTS I NC. 
2846 NORTH ARAGON AVE 

DAYTON. OHIO 45420 
0 (513) 296-1411 

1 1 

Tell 'em you saw it in HAM RADIO! 



f Get vour I 

I 'money-back 
auarantee' 

AMATEUR 
ELECTRONIC 

4828 W. Fond du Lac Avenue 
Milwaukee, WI 53216 (414)442-4201 

-AES BRANCH STORES- 
W~ck l~ f f e ,  OH 44092. 28940 Euc l~d Ave. 

(216) 585-7388. OH Wats 1-800-362-0290 
Orlando, FL 32803.621 Commonwealth Ave 

(305) 894-3238. FL Wats 1-800-432-9424 

Las Vegas, NV 89106. 1072 N Rancho Dr. 
, (702) 647-3114, Outs~de NV 1-800-634-6227 - 

+sotron Antennas 
THE UL TlMA TE space savers. . . 

for  80 and 40 meters. 

Designed tisat on 
and 7245 kHz 

proved by at 
WOBEJA 3 & 5 P M  

MOT 

M Motors or 40 Meten 

4% I t  Length 31 Inches 
8 lbs Weight 4 Ibs 
110 kHz' Bandwidth 250 kHz' 
50n coax Feed 50n coax 
$59 95 Pr~ce $49 95 

'L~m~ts lor 2 1 SWR center frequency adlustable 
Isotron antennas need no rad~als or malch~ng devlces. F w d  
wl'n 5Ml coax For .ndoor or 041d00r mount ng Excellent lor 
all amateur uses - - BILALCOMPANY 

13031 687-3219 . , 
STAR ROUTE FLORISSANT. C0.80816 

MODEL 
SG tOOC I MADE IN S329 95 

USA plus shlpplnp 

Covers 100 to 179.999 MHz In 1 kHz steps with 
thumb-wheel dial Accuracy .00001% at all Ire- 
quencies * Internal lrequency modulation from 0 to 
over 100 kHz at a 1 kHz rate Spurs and noise at 
least 6060 below carrier RF output adjustable from 
5-500mV across 50 ohms Operates on 1 Zvdc @ 
%amp Price $329.95 plus shipping. 

In stock for immediate sh~pping. Overnight 
delivery available at extra cost. Phone: (212) 
468-2720. 

VANGUARD LABS 
196-23 Jamacia Ave. Hollis, NY 11423 

CB TO 1SMETER CONVERSIONS. SSBIAMICW. Let a 
speclalist convert your rlg, or buy one complete. Wrlte 
Conversion Engineering. Box 183. Sandwich. Massa- 
chusetts 02563. 

HEATHKIT HW.101 with power supply. $300.00 plus UPS 
shipping. Andy. N6BDF. 441 Lynbrook. Paclflca. CA 
94044. 

MAKE HAM RADIO FUN1 Supplement your learning pro- 
grams with a motivational hypnosls cassette. Tape 13, 
Learning the Code; Tape #4. Breaking the Speed Barrler; 
Tape 17. Electronics Theory. Free catalog. For tapes 
send $10.95 to John Wolf Hypnosis Center. P.O. Box 497. 
Hayden. Idaho 83835. 

PERFECT CONDITION! Bishop 10-80 meter 100 watt 
mobile linear ampllfier. Unused, still in origlnal carton. I 
paid $225.00. no reasonable offer refused. Make offem 
to: Pat Everdell. WB7UUM, 117 Cowlitz Dr., Kelso, 
Washington 98626. (206) 577.0341. 

HAMS FOR CHRIST - Reach other Hams with a (30Sp0l 
Tract sure to please. Clyde Stanfield. WABHEG, 1570 N. 
Albrlght, Upland. CA91786. 

SELL: Novlce statlon; includes Heathklt 1680 Recelvar, 
Heathklt 1681 Transmitter. Power supply, Ameco pre  
amp. MFJ CW fllter. Heathklt Speaker. NYE key. Ten.Tec 
tuner, and Hustler 5 band vertical all for 3835 (shipplng 
paid). Write: KA4AIY. 8217 Holly Berry Ct.. Raleigh. NC 
27609. 

DlSTlNCTtVE QSL'a - Largest selection, lowest prlces. 
top quality photo and completely customized cards. 
Make your QSL's truly unlque at the same cost as a stan. 
dard card, and get a better return rate! Free samples, cat- 
alogue. Stamps appreciated. Stu Goodman. K2RPZ 
Print. P.O. Box 412. Rocky Point. NY 11778 (516) 
744.6260. 

WANTED: spare palr of Elmac 8875's. Send price and 
condition Info to Lee Crocker. W90Y. 2901 Willowpark. 
Champaign. lL61820. - 
FREE SAMPLE Ham Radlo lnslder Newsletter! Send 
large S.A.S.E.. W5YI. Box 110101.H. Dallas. Texas 75207. 

WISH TO TRADE perlect Kenwood T-584A transmitter 
for similar T-599-D for station matching. Davls WOPCW. 
316-835-2094. - 
MAGAZINE SAMPLES1 For a free llst of over 135 mega- 
z~nesoffer~nga sample copy,send a stamped, addressed 
envelooe to: Publ~sher's Exchanae. P 0 .  Box 1368. DeDt 

KEYER PADDLES, Iambic, more features, better action. 
Kits available. $15.00 up. Write Earl Snyder. 213 W. Davis, 
Sapulpa. OK 74066. 

CODE got you stumped? 

I RELAX and worry not! Learn interna- 
tional Morse Code the EASY. Rus 
Farnsworth way. No books, no gim- 
micks, just listen & learn. Using the 
word method, based on modern psy- 
chological techniques, you can zoom 

I past 13 w.p.m. in less than half the 
time! Available in cassettes @ $10.95 
and LP records at $9.95 - you get 
overtwo hours of instruction! 

EPSILON RECORDS 
P.O. Box 626 

San ~acinto; CA 92383 @ I,m,wm~ 
STOP LOOKING lor a good deal on amateur radlo equip 
men1 - you've found It here - at your amateur radio 
headquarters in the heart of the midwest. Now more 
than ever where you buy Is as Important as what you 
buy! We are factory-authorized dealers for Kenwood, 
Drake. Yaesu, Colllns, Wilson, Ten.Tec. ICOM. DenTron. 
Hewlett-Packard Calculators. MFJ. Tempo. Regency, Hy- 
Gain. Mosley. CushCraft. Swan and many more. Wrlte or 
call us today for our low quote and try our personal and 
friendly Hoosler Service. HOOSIER ELECTRONICS. P.O. 
Box 3300. $9 Meadows Center. Terre Haute. lndlana 
47803. (812) 2381456. 

I Copy RTTY, ASCII I 
I I and Morse , 

from the palm , 
of your hand. I I 

Have you waited t o  get Into 
code reading until you found 
out what this latest fad was 
about? YOU can stop waiting, 
because i t ' s  no longer a fad. 

Amateurs everywhere 
are tossing the gigantic 
clanking monsters of yester- 
year that once performed 
t h e  j o b  o f  r e a d i n g  
radioteletype. They are trad- 
ing them in for state-of-the- 
art code-reading devices 
that are incredibly small, 
noiseless if desired and in- 
finitely more versatile than 
their antique predecessors. 

Kantronics, the leader in 
code-reading development, 
has just introduced the latest 
and most-advanced break- 
through in the copying of 
Morse code, radioteletype 
and ASCII computer langu- 
age. 

The KantrOniCS Mini- 
Reader reads all three types 
of code, displays code speed, 
keeps a 24-hour clock, acts as 
a radioteletype demodulator 
and reads ali of its decoded 
information out on a travel- 
ing display of 10 easy-to-read 
characters. ~t is so compact 
that it fits in a hand-held, 
calculator-size enclosure. 

A t  5314.95, the Mini-Read- 
er outperforms anything 
within another 5400 of i ts  
price range. 

Call or visit your Authoriz- 
ed Kantronics Dealer now to  
find out what the latest in 
technology has done t o  
code-reading. 

I (91 3) 842-7745 
I 1202 E. 23rd street I 
I Lawrence, Kansas 66044 ( 
L---mm---m-J 
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COMMUNICATIONS 
TECHNICIAN 

in Vermont 
Pr~mary duttes Involve2 ~nstdlldl~on matnlenance 
and repalr 01 mlcrowave sysrem and assoclated 
end devlces, l o  Include tele~hone and telemeter 
lnrerfaces Also Includes meter lestlng matnle- 
nance 01 emergency 2-wdy radlos, and some 
mechanical work on motor qenerarors 
Requirements Assoclale englneerlng degree or 
equtvalenl wlth background In mlcrowave and 
sol~d slate eleclrontcs Valld second class FCC 
l~cense or ablllty to acqutre same In reasonable 
length 01 llme 
Send resume to: 

E. T Congdon 
Vermont Elaclric Power Company. Inc. 
P 0 Box 548 
Rulland. Vermont 05701 

An EUUal ODDortuntW E m p l o ~ e r  

NEW 
LICENSE MANUAL 

See page 11 1 
For Order 

Information 
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I ALUMA TOWERS 
EXCELLENT FOR ALL TYPES OF 

COMMUNICATIONS g 

808 N. Main 
Evansville, IN 47711 

TEN-TEC 
546 Omn~ C $1090 00 
580 Della 770.00 
570 Century 21 340.00 
515 Argonaut 415.00 
280 Power Supply 155.00 
255 Power SupplyISpkr 175 00 
243 Vlo - Omnl 169.00 
283 Vlo - Delta 169.00 
444 Hercules Amp. 1340.00 

Azden PCS-3000 $320.00 

I ALLIANCE HD 73 rolator $99.00 
CUBIC Astro 103 11 75.00 
KANTRONICS MI~I-reader 279.00 I 

I MFJ Keyboard 256 bulfer 295.00 
MIRAGE B 3016 239.00 
SANTEC HT 1200 325.00 I ~ K I P J ~ C K  ~evboa rd  P C KII 

Full Kit 

I Write or call Dan, NQAPA I 1 81 2-422-0231 
MON-FRI 9AM-6PM SAT 9AM-4PM I 

COLORADO: The Rocky Mountaln VHF Society's annual 
sprlng hamlest on May 17th at the Boulder National 
Guard armory. 4750 North Broadway. Talk.rn on 
146.161.76 and 146.52. More info: Richard Ferguson. 
KABDXM, 1150 Alblon Rd.. Boulder. Colorado 80303. 
(303) 499-2871 - 
CONNECTICUT: Fourth annual P.V.R.A. Flea Market on 
May 3rd at the George Penny High School in East Hart. 
ford. Connecticut. More info: Arnle. KlNFE. P.O. Drawer 
M. Pla~nvllle. Connectlcut06062. 

-- - 

FLORIDA: Annual "Conchfest" on May 16th and 17th 
featuring Conch Chowder. Conch Fritters, and a Conch 
Shell blowing contest. Tlckets S25.001person and $15.00 
for harmonics under twelve. Speclal rate at Sportsmen's 
Inn. More lnlo: Key West ARC.. P O  Box 2371. Kay 
West. Florida 33040. 

ILLINOIS: The Rock Rlver A.R C.'s 15th annual hamfest 
on April 28th at the Lee County CH Center near Amboy. 
Talk-~n. D~xon repeater 371.97 simplex. More tnfo: Chuck 
Randall. W9LDU. 1414 Ann Ave.. Dixon. lllinols 61021. 
(815) 284.6380. -- 

NEW ENGLAND: The Hosslraders wllt hold their Elghth 
Annual Tailgate Swapfest. Saturday. May 9, at the Deer. 
held. New Hampshire. Falrgrounds. Admission: one 
dollar, Includes tallgatlng and commercial dealers. Prof. 
its benetlt Boston Burns Unlt of Shriners' Hospital lor 
Crippled Children. Last year we donated $2058 16. Talk. 
in .52 and 146 40.147 00 Quesl~ons about New England's 
blggest flea market? SASE to Joe KlROG. Star Route, 
Box 56. Bucksport, ME 04416. or Norm WAIIVB. RFD, 
Box 28. West Baldwln. ME 04091 or Bob WIGWU. Walton 
Rd.. Seabrook. NH 03874. 

-- 

NEW JERSEY: The 8th Trenton Computer Festival at 
Trenton State College. Trenton on Aprll 25th and 26th. 
More inlo TCF.81. Trenton State College. Hlllwood 
Lakes. P.O. Box 940. Trenton. NJ 08625. (6091 771.2487. 

- -~ - 

NEW JERSEY: The DeVry Technical Institute WA2MDT 
A.R.C.'s 5th annual Amateur Radio and Computer Flea. 
market on May 2nd at the DeVry Technical Inst~tute. 479 
Green St.. Woodbrldge. NJ. Talk.in on 146 52 More inlo 
call. Frank Koempel. WB2JKU. 634.3460 or Steve 
Halducek. KA2IFX. 727.5962 

-- 

NEW YORK: The Southern Tier A.R.C.'s Hamfest on May 
2nd on Route 17C, east of Owego. Talk.in on .161.76 and 
.52. More Into: D.R. Vasllow. W2EWO. Star Route 1. Box 
35. Owego, NY 13827. (607) 687-1515. 

NORTH CAROLINA: The Ralelgh Amateur Radio Socle. 
ty's 9th annual Hamlest on April 12th at the Crabtree 
Valley Mall. U.S. 70 West. Rale~gh. Talk.in (Saturday and 
Sunday) on 146.011 64 and 146 2l3.88. More Info: R.A.R S. 
Hamlest. P.0 Box 17124. Ralelgh. NC 27619. 

- - 

PENNSYLVANIA: Seventh Annual Northwestern 
Pennsylvan~a Hamfest. May 2. 1981. Crawtord County 
Falrgrounds. Meadville, PA. Gates open 8 AM. Bring your 
own tables. $5 per table to d~splay inside. $2 per car 
space outside. $3 admission. chlldren under 12 free. 
Refreshments. Commercial displays welcome. Ta1k.m 
04/64, 81121.6Y03 Detalls C.A.R S.. P.O. BOX 653. Mead. 
vflle. PA 16335. Attn Hamfesl Committee 

PENNSYLVANIA: The Warminster A.R.C.'s 7th annual 
Ham Mart on May 3rd at the Mlddletown Grange Fair- 
grounds. Penns Park Rd.. Penns Park. Ta1k.m on 146.52 
slmplex or W.A.R.C. repeater - 147.69109. More Info: 
W.A.R C.. P.O. Box 113. Warminster. Pennsytvanlaor call 
Mark Hlnkel. WA3QVU. (215) 657-7295. 

-- -- 

SOUTH CAROLINA: The Blue Ridge A.R.S.'s annual 
hamfest on May 2nd and 3rd at the American Legron 
Falrgrounds. Hlghway 25 bypass in Greenvllte. More Info 
S.A.S.E. to. B.R A.R.S.. 200 Walker Sp. Rd.. Taylors. SC 
29687. 

TENNESSEE: The first Tri.Cities Hamfest on May 2nd 
and 3rd at the Appalachian Falrgrounds In Gray. Spon- 
sored by the Br~stol. Johnson Clty, and Klngsport 
A.R.C.S. More info Tri-Cities Hamlest. P 0. Box 3682 
CRS. Johnson Clly. Tennessee 37601 

WASHINGT0N:The Inland Empire Swapfest on April 
25th at the Spokane Interstate Falrgrounds' Floral 
Building in Spokane. Talk-in on 146.341.94 and 146.52 
stmplex. More info S.A.S.E. to: Swap Fest, c/o Jan 
Thleman. KATDUU. 1803 E. Mission. Spokane. Washing 
ton 99206. - 
WISCONSIN: The Ozaukee Radlo Club's annual indoor 
swapfest on May 9th at the Cedarburg Community 
Center Gym on Washington Ave.. 22 miles north of Mil- 
waukee. Talk.in on 146.371.97 and 146.52. More Info 
S.A S E. to: Ozaukee Radio Club. P.O. Box 13, Port Wash. 
ington. Wlsconsin 53074 - 
WISCONSIN: Green Bay Mike and Key Club's SwapfeSl 
on May 17th at the Ashwaubenon Recreation Center. 
Anderson Dr. Talk-in on 147.721.12 and 146.52. More info: 
Swaptest Chairman. Robert Duescher. 1011 13th Ave.. 
Green Bay. Wlsconsin 54304. 

r-==----=-= 
I NOW get 
I "real capabilities" 
in audio filtering! I 

I 
I Signal EnforceV $169.95 

( The Kantronics signal En- 
forcer is a high-quality dual I filter that gives you greater 

( capabilities in audio filtering. 
Here is what Dennis W. 

I Phillips, KAORUL, of Orlando, 
( Florida wrote about his Signal 

I f$:ZrLe .mud owner 06 I your signal Enforcer dual 
( fllter. 1 really like it. Tops1 

I opted to buy a speaker 
) and baffler and your audio 

I filters, so for a little more I 
got some real capabilities in 

) audio filtering. 
I like it ... Thanks far a good i product. I had them take the 

top off of the filter and com- 
I pare it wnn the(other brand i of) dual filter. well you have 

it made hands down. That 
I comparison alone would sell 
( anyone on Kantronics. Good I workmanship! I I 
) The varifilter, a single auulo 

filter, is an exact duplicate of I one Signal Enforcer filter and is 
built with the same high-ciualitv I workmanship. Both models are I variable in frequency and band- I width. 

The Signal Enforcer and 
( Varifilter also feature built in 

11 5-230 vac power SUPDIV, con- I stant bandwidth (regardless of 
) frequencv), audio amplifier, 

computer grade parts and 
! precision potentiometers. In ad- 

dition, the Signal Enforcer in- I cludes a demodulator output. 
( ~f it is high-qua~itv, expand- 

I ed capabilities and fine work- 
manship you are looking for, 

) the Signal Enforcer or varifilter is 

I best bet. 
I 

! K.t Kan tronics 
I 

I (91 3) 842-7745 
1202 E. 23rd Street 

I Lawrence, Kansas 66044 

More Details? CHECK-OFF Page 11 



OPERATING EVENTS 

KB-4900. Morr 
Abl 

JRTIS 1 

lrdd Sl.7! 

!PI Cur 

K ............... 
maer .......... 
................... 
.................... 
-4- 
OIE .............. 
te ............... 

............ oard 
B lactory 
bk '17.'811 ...... 

c EK480: C-MOS Deluxe Keye 3134.9s 
c EK480M: Above plus speed) . 149.95 
s 1480: InstructoMate ........ . 124.95 
i M-480: MemoryMale ..... . 124.85 
+ 1M-W Instruclo-MamoryM . 179.95 

I t Keyboardla . 1 9 9 S  
I le.RTTY kaybl . 399.95 

ove prlces FOI 
8044: nsysr-un-A-Chlp (ARRL Hdl ... 14.95 
8044.3: IC. PCB. Socket. Manu8 ... 24.95 
80664: Semi-Kit .................. ... 54.95 

~~M IlIlCl. spndnular I 
8045: Morse Keyboard.On-A-Ch ... Sa.g 
80451: IC. PCB. FIFO. Sockek. ...,..--. ......... 8 8 8  
8045.2: Semi-Kit .................. 1 W 8  
8048: Instruclokaysr-On-A-Chi! ... 49,s 
6046.1: Sami-Kit ...... ..... ... 78.1 
8047: Message Memory-On-A-C ... 39.95 
8047-1: IC. PCB. RAM. Sockets. n.u.t,..a ......... 69.95 

5 on Xlb lor portam and hrndlingl 

Ilr Eleclro Oavlcer Im 
14151 *)0-12?3 

IF WE WERE YOU\ 

MODEL 6154 TERMALINEIR'I 

I'D BUY FROM US 
YOUR INQUIRY OR ORDER WlLL 
GET OUR PROMPT ATTENTION 

AlJWORIZA) .- MRRIWTUTM 

I\Meb6krl 
a s s o c i a t e s  

1 1 5  B E L L A R M I N E  

ROCHESTER. M I  48063 

CALL TOLL FREE 

800-521-2333 
IN M I C H I G A N  3 1 3  - 375-0420  

APRIL 24th. 26th: Special event station We81 will oper. 
ate from the Dayton A.R.A.3 communications van during 
the Dayton Hamvention. Certificates available. S.A.S.E. 
(large) to anyone contacting W8EI. Send QSL to W8EI. 
P.O. Box 44. Dayton. Ohio 45401. Frequencies: 14.295. 
7.230, and 7.125 (CW). Times: 24th: 1800-2200 UTC: 25th: 
1400.2200 UTC; and 26th: 1400-1800 UTC. 

APRIL 24th. 26th: The St. Cloud MN ARC, in association 
with the city of St. Cloud, will Issue a certificate to all 
amateurs who contact our 8pecial event station WOSV. 
Suggested frequencies 3.915, 14.305.21.385. and 28.620 
MHz. On phone listen for CQ St. Cloud 125th Birthday. 
Send your QSL with S.A.S.E. to George Frederickson, 
KC0T. R.R. 2. Box 352. South Haven. MN 55382. 

MAY 2nd AND 3rd: The L'Anse Creuse A.R.C. of Mount 
Clemens. Michlgan will operate from the Mount Clem- 
ens Train Depot from 1400 UTC May 2nd to 2000 UTC 
May 3rd. Boyhood home of Thomas Edison. Operation 
will be 14 kHz from the bottom of the General phone 
bands, 40 kHz from the bottom of the General CW bands 
and 15 kHz from the top of the Novice bands using the 
call sign W8LC. Spacial 8 M  x 11 QSL certif~cates w ~ l l  be 
available to all statlons worked. QSL with a size 10 or 
larger S.A.S.E. to L'Anse A.R.C.. WeLC. P.O. Box 72, 
Utica, Mlchlgan 48087. - 
MAY 6th AND 7th: The New York State OSO party from 
1700 UTC on May 6th l o  0500 UTC on May 7th and from 
1200 UTC lo  2359 UTC May 7th. Once on phone and once 
on CW. Signal report, serial number and New York coun. 
ty. state, prov~dence or country. Phone: 3900. 7275, 
14285.21375.28550. CW: 1810,3580,7060,14060,21060, 
28060. Novice: 3725, 7125, 21125. 21825. Logs by June 
161h. Send logs to. Mike Bucklaew. KAZKQP. 831 Dodge 
Rd.. Getzv~lle. NY 14068. Results S.A.S.E. 

MAY 9th: Help us celebrate the Rogers. Arkansas Cen. 
tennial Year on Saturday. May 9th. 1981 by working one 
of the Offlclal Centennial Amateur Radio Stations. K5BP 
call letters will be used about 7.283 kHz LSB or 21.363 
kHz USE from 1400 UTC to 2200 UTC. Send conflrmtng 
OSL card wilh a Y10 large S.A.S.E. to KSBP. Dept. 1881. 
Gen. Del., Rogers. Arkansas 72756 to receive an Off ic~al 
Centennial Certificate. 

CENTURY 27 ARC - Low power - ORP'em - CW nets - Contests - Awards - SASE KA4EBW. 

A complete line of QUALITY 50 
thru 450 MHz TRANSMITTER 
AND RECEIVER KITS. Only two 
boards for a complete receiver. 
4 pole crystal filter Is stan- 
dard. Use with our CHAN- 
NELIZER or your crystals. 
Priced from $69.95. Matching 
transmitter strips. Easy con- 
struction, clean spectrum, TWO 
WATTS output, unsurpassed 
audio quality and built in TONE 
PAD INTERFACE. Priced from 
$29.95. - -~ 

SYNTHESIZER KITS from 50 to 
450 MHz. Prices start at 3119.95. 

Now available In KIT FORM - 
GLB Model 200 MINI-SIZER. 

Fits any HT. Only 3.5 mA current 
drain. Kit price $159.95 Wlred 
and tested. $239.95 
Send for FREE 16 page catalog. 

We welcome Mastercharge or VlSA 

GLB ELECTRONICS 
1952 Clinton St., B u f f a l o ,  N. Y. 14206 

! AFFORDABLE CW KEYBOARD ! 
- . . .  I 

8 

Transmits perfect Morse Code r ~ u l l t - i n  16 . 
character bu f f e r  + In terna l  speaker a n d  slde- 
t one  Reed relay o u t p u t  e l lminates  key ing I 
Problems A l l  so l i d  state c i rcu i ts  a n d  sockets . 
for  re l iab i l i t y  Speed rapge 5-45 W P M  Perfect 
compan ion  t o  o u r  MORSE-A-WORD CW code ( 
reader. 8 

M O R S E - A - K E Y E R  K I T ,  mode l  M A K - K ,  Comple te  k i t  o f  parts & manual  . . . . .  $159.95 

I M O R S E - A - K E v E R ,  mode l  M A K - F .  Fac to ry  w i r e d  tested . . . . . . . . . . . . . .  $205.00 I 
. . . . . . . . . . . .  M O R S E - A - K E V E R  E S S E N T I A L  P A R T S  K I T ,  mdt(el EPK-K.  $ 69.95 

(Essential par ts  k i t  f o r  home-brewers consists o f  p c  board, board parts and  manual. I Y o u  supp ly  ASCI I  keyboard. cabinet. power  supp ly  & miscellaneous parts.) I 
l Send check o r  m o n e y  order. Use y o u r  V l S A  o r  Mastercard. A d d  $5.00 shipping and  ' I handl ing f o r  Cont inenta l  U.S. Wisconsin residents add  4% Wisconsin Sta te  Sales Tax. I 
• C 0 r p o r a t  i o n Telephone: (414) 241-8144 

I Post O f f i c e  Box 513HR, Thiensville, Wisconsin 53092 1 . .- . . .-.-.-.-.- . I .- . . .- .- .- .  

I PRETUNED - COMPLETELY ASSEMBLED - FOR ALL MAKES 4. MODELS OF AMATEUR 
ONLY ONE NEAT SMALL ANTENNA FOR TRANSCEIVERS - TRANSMITTERS - 
UP TO 7 BANDS! EXCELLENT FOR CON- GUARANTEED FOR 2000  WATTS SSB 
GESTED HOUSING AREAS - APARTMENTS 1000 WATTS CW. INPUT FOR NOVICE AND 
LIGHT - STRONG - ALMOST INVISIBLE! ALL CLASS AMATEURS! I - - 

COMPLETE AS SHOWN wnh 9 0  It. RG58u-52rbhm reedline, and PL259  connector, Insulmtors. 3 0  ft. 
3 0 0  Ib test dacron and su~ports, center connector wnh bulh In l lghtnln~ arrester and static discharoe - 
molded: sealed, weatherproof, resonant traps l"X6"- you just swnch to band desired for excellent worldwide 
operatlon - transmntlng and reclevlnp! LowSWR over al l  bands -Tuners usually NOT NEEDED! Can be used as 
Inverted V's - slopers - ~n attlcs on bulldlnp tops or narrow lots. The ONLY ANTENNA YOU WlLL EVER NEED 
FOR ALL DESIRED BANDS :WITH ANY TRANSCEIVER - NEW - EXCLUSIVE! NO BALUNS NEEDED! 

... . 80-40-20-15-10-6 meter 2 trap--- 104 i t ,  with 9 0  ft. RG58U -connector -Model 998BUA 579.95 
40-20-15-10 meter ... 2 trap ---54 11. with 9 0  f t .  RG58U - connector . Model 1001BUA .. . .  578.95 
20-15-10 meter --- 2 trap --- 2 6 f t .  with 9 0  ft. RG58U - connector . Model 1007BUA. . . . . .  577.95 
SEND FULL PRICE FOR POSTPAID INSURED. DEL. IN USA. (Canada Is 55.00 extra lor postage - clerucal- 
customs etc)or order using VlSA - MASTER CHARGE - CARD - AMER. EXPRESS. G~ve number and ex. 
dele. Ph 1-308-236-5333 9AM - 6PM week days. We shlp in 2 -3  days. ALL PRICES WlLL INCREASE.. 
SAVE - ORDER NOW! All antennas guaranteed TO, 1 year. 10 day money back trial 11 returned in new conanionf 
Made In USA. FREE INFO. AVAILABLE ONLY FROM 

n,,t AR- 4 Kenmcv. Nebraska. 68847  



I MICROWAVE TELEVISION I 
The IN; ' , v c r . .  ,,I cw, :,I,II. .'3:,0 :!,I: t !  , n  COI  .rrler ;,arr : U P , ,  'o r  am8leur talevls~on , o,nt,i  1 lo any 
s tanc ,~ ,~  !t* t,,,vor ',v' , r , ~  arc.,,r!t, ,! t , ~ , .  ' vrc rn~cfo*,~.* ' ~ \ r , , <  '< b ' ,  at- ; 

Ihe sldnbard HP pacr.lye Contain', <I ml trol l r fp converler nlou' l l~ l l  cn d vrcre'v L I ~ P O  cavlly-IyDe rnlCrO. 
wave anlrnna rhe arllenna ~ncluapt a Jb" d t s ~  rod assembly lhnl ~nrreas'~ lhe overall syste"1 conver- 
slon galc lo 38 dR An a l l r a c l ! ~ ~  set lop power sunuly ul lh .I lunlnq .on!rol lhal covers three lv 
channels IS ~nciudrd aonq wrlr .!I antenna rnourlltnq %!rflw.irP an0 ~nsl'urt.ot'S 
Wllh lhls package you dre ready lor amaleur lelevrston Jusl alm lne anlenrla connec! One 75n Coaxlal 
llne from Ihe dnlrnna lo Ihe power suvoly anfl a SPcand Lmxlal lllle Irom ' l e  Dower supply lo  your lv. 
and you ar? on !he alf 

For rnslallatrons greater than 15 rntles. Ihe RP+ package whlch uses a hrgner galn RF S l a v  ln the 
converler IS recommendW Beyond 25 mlles or lor lnstallatlon$ where a 5Pparale anlenna is avall- 
m e  Ihe RPC p a c r d ~ e  IS available In lhls oackage !he converwr IS mounted In a separate vrealher. 
p r ~ I  case and I S  proi~ded wllh a 50ll Input ~rnpedance N conneclor 
All models use a downconverter bud1 uslnq m~croslrqI COnSlrull~On lor long rellable opcrallon The 
dOwnCOnvertPl Contdtns '1 low nose vreatnpl~l~r* a balanced mtrrr a Ir~mmed local osc~llalor and a ' 
nroadnana OUIPUI ar,iudter matched lo 7 2  ohms 

Pr~ces ~nc lud~ng UPS shlprnenl are as lollows 

. . . . . . . . .  MDdJ RPraceiver pxkags  $175 
. . . . . .  Model RP + receiver package . S Z W  

. . . . . . .  Modal RPC rocelver package ,5200 K. & S. Enterprises 
To order your recelver package now, send check  or money order l o  P.0. BOX 741, Mansfield. MA 02048 

1 STILL THE FINEST COMBINATION I 
6Oa H7 LOW LCISS l$l 11 CW FIL I (  H r , , , ~ r  early % r a w  
S + . : C T ~ I V . ! ~  I I~rnmr, 1.- 1 1 8 , ! 1  L ~ ~ T C  (.-I Irrbnty. arc,.,,,,! . ' ~ 1  11 I h l l v r% 

l".,,,,,"'~ ,,lI,,,,~,,. ( 8  ,*,,,,#<> ,<, 140 <Ill I l,">#,\,,,,~ ,ltor,cl ~ ~ ~ 1 ~ ~ 4 1 %  

',v,.,I".,,I,"~ ?!,,I ,,,,.t.r, ,.,3,5,,,q *,,,,.?,.,<,,I .,",I rl~e~?s8I#?al8c>r~ 
cr 6rn r, SROMI YW I.(. I,.I.,V sritrri L I I  s 4 1 1 ~ ~ ~  

lEPOLE R 4C SSR' Olrl!mum t~.~rxlu~r l lh 11lut) 8 "  lllter Urlwx 
C P I I ~ ~ I  r . , , t  W I ~ C T I Y I I ~  LOW 10% I H M  ti, r! G dH. 7400 t i r  
at i,(ldrl Ct 1K 15 $ 1 3 5 0 0  , 250 AND500 HZ8 POLE 2nd IFPLUG I N  FILTERS CF 250 8. 
cf  5 ( ~ )  R sun m 

1 111 IF SSR FILTERS st111 avarla1,lr CF 2K R S150W r,obr 
SPECIAL AM FlLTE RS anrt 1w11ch8nq Lets dya~lal~l* 
F~II.I$ a lw  ava~lal>le ' 0 1  R 7, TR 7. TR 4. Sqnal OIP. Alla- 
A M  $3 \I?~III>CWI 13c' ordvr. SF) r,vrru*s% rbr 

Eurmrat,r Pb, . rv  rolttacl Iru)gm(a.r, Pmlf.*h 74 49. D 8070. 
Incy,lrl.l~l! W1.31 I~orrnany 

Skmrvood Engimeing Inc. 
7 1268 South Ogden St. 

Denver. Colo. 80210 yM 
,303) 722-2257 -- 

I 

RED HOT SPECIALS 
. . . . . . . .  AZDEN P C S . 3 0 0 0 . 2 m e l e r s .  ,315 .00  

. . . . . . . . . . . . .  I C O M  260A. A l l  M o d e .  2 m  ,425.00 
. . . . . . . .  K A N T R O N I C S  C O D E  R E A D E R . .  ,360 .00  

. . . . . . . . .  S A N T E C  HT1200 H A N D H E L D . .  ,315 .00  
. . . . . . . . . . . . . .  ICOM 2KL. L ~ n e a r  A m o .  1599.00 1 
. . . . . . . . . . . . . .  ICOM k 2 5 5 ~ .  2mete;s.. , 3 1 5  0 0  

. . . . . . . . . .  S W A N  A S T R O  150. N e w  S t y l e . .  750.00 
. . . . . . . . . . .  I C O M  I C 2 5 1 A . Z m A l l  M o d e . .  ,615.00 

. . . . . . . . . . . . . .  J A N E L  O S A  5.2177 P r e  A m p  . 3 6  50 
. . . . . . . .  I C O M  IC2A H A N D H E L D  w Nlcad ,215 .00  

. . . . . . . . . . . . . . . . .  w l l h T o u c h T o n e P a d  2 3 5 0 0  
. . . . . . . . . . . . . . . . .  I C O M  5 5 1 . 6 m e l e r s .  , 4 0 8 . 0 0  
. . . . . . . . . . .  A L L  MFJ P R O D U C T S . .  12% O l l  L lS l  

PIICPS SUDIPCI 10 change w ~ l h o u ~  noltce 
Wrtle tor our Large SpeClalS 
and U s w  Equipmen! LIS~S 

BEN FRANKLIN 
ELECTRONICS 

115% N. Main Hillsboro, KS 67063 

31 6-947-2269 

O P l R r T E  your S Y l ; - i i r ~ ! : i 3  )r- r " r l ? i l f i  ;!v ' ~ m  dny 
v-%--@.C. sour<# .  Auta. -rc,rT;%,, : , t h r  A i r c r a f t  
( 1 7  or 7Rv system). Home D.C. Powrr Supply!!! 

RE-CHARGE! I R A N ' U c  i V l U  D r A n  riCad>:!E 
.NOT a b a t t e r y  charqer bu t  a CULL POWER SOURLf w i t h  
Ged C f r c u f t  t o  p r o t e c t  your  X g T  

- 

*DESIGNED by an engineer fmn NASA's J e t  Propulsion 
Laboratory w t t h  c a p o n e n t s  r a t e d  5M beyond 
r c q u i r m n t s !  

* P R f - U I R E n  JACK f o r  your r a d l o  (except 1CW) and 

*NO INTfRFERENCE w 

More Details? CHECK-OFF Page 114 
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MEMORY MRF472 
D e s c r i p t i o n  - P r i c ~  12.5 VDC, 27 MHz 

2708 1k x 8 Eprom $ 3.00 4 Watts ou tpu t ,  10 dB g a i n  
2716/2516 2k x 8 5 V  s i n g l e  supp ly  7.50 $1.69 each 
21 14/91 14 l k  x 4 S t a t i c  3.00 
4027 4K x 1 Dynami c Ram 1 .OO CARBIDE C i r c u i t  Board D r i l l  B i t s  
21 17/41 16 16K x 1 Dynamic Ram 3.00 f o r  PCB Boards 
2732-6 32K Eprom 39.95 $ mix  f o r  $5.00 

C.P.U.'s, E t c .  

1-1C6800P Microprocessor  9.99 
MC68B2 1P P I A  6.99 
MC 6845P CKT C o n t r o l l e r  25.00 
MC6850P AC l A  4.99 
~C6852P SSDA 5 .OO 
3008- 1 M i  c roprocessor  5 .OO 
8080A M i  c rop  rocessor  5.00 
Z 80A Microprocessor  10.99 
Z 80 Microprocessor  3 - 9 9  
Z 80A PI0 9.99 
Z 80 S 10/0 22.50 
Z 80 S I O / I  22.50 
82 12 8 B i t  i npu t / ou tpu t  p a r t  3 - 9 9  
825 1 Communication I n t e r f a c e  6.99 
~ ~ 1 6 0 2 / A ~ 5 - 1 0 1 3  UART 6.99 
TMS 1 OOONL Four B i t Microprocessor  4.93 
P T  1 48213 PS AT 5.99 
8257 DMA Con t ro l  l e r  8.99 
3341 64 x 4 FIFG 3 .OO 
~ ~ 5 3 1 6 / F 3 8 1 7  C lock  w i t h  a la rm 5.99 
8 7 4 1 60.00 
8748 8 Dit Microcomputer w i t h  

programmable/erasable EPROM 60 .OO 
MC 1408L/6 6 B i t  D /A  3.25 
COM2502 9.99 
CO~260 1 9.99 

CRYSTAL FILTERS 
~ Y C O  001-19830 Sarne as 2194F 
10.7 PiHz narrow band 
3 dB bandwidth 15KHz min. 
20 dB bandwidth 60 KHz min. 
40 dB bandwidth I 5 0  KHz rnin. 
U l t i m a t e  50 dB i n s e r t i o n  l oss  1 dB max. 
R i p p l e  1 dB max. C t .  Oi- / -5 p f  3600 Ohms 

$3.99 each 

MURATA CERAMIC FILTERS 
SFD 4550 455 KHz $2.00 
SFB 455D 455 KHz I .60 
CFM 455E 455 KHz 5.50 
SFE 10.7 MA 10.7 MHz 2.99 

ATLAS CRYSTAL F l LTERS FOR ATLAS 
HAM GEAR 

5.52 - 2 . 7 / $  
5.643  - 2 . 7 / 8  
5.j95 - 2.7 USE YOUR CHO l 
5. j32 - 2.7/2/L $12.99 e; 
5.595 - 2.7 LSD 
9.0 - USir/id 

J310 N-CHANNEL J - FET 450 MH; 
Good f o r  VHF/UHF A r n p l i f i s r ,  
O s c i l l a t o r  and Mixers .  3/$1.00 

AMPHENOL COAX RELAY 
26 VDC Co i l SPOT #360- 1 1892- 
100 w a t t s  Good up t o  18 Ghz 
$19.99 each 

7 8 ~ 0 5  Same as 7805 bu t  o n l y  ) A 
3 VDC 4 9 ~  each o r  10/$3.00 

NEW THANSFORME KS 
F - 1 8 ~  6.3 V C T  @ 6Amps $6.95 
F-46X 2 4 ~  @ I Amp 5.9: 
~ 4 1 ~  25.2VCT @ 2Amps 5.9: 
P-8330 1 OVC T @ 3Amps 7.9: 
P-3604 20VCT @ lAmp 4.9: 
K-32B ~ ~ V C T @  100 MA 4.91: 
€30554 Dual 1 7 V  @ lAmp ea. 6.9: 

~ R F 4 5 4  Same as ~ R F 4 5 8  12.5 VDC , 3-30 MHz E l MAC F INGER STOCK #Y-302 
$17.95 each 80 Watts ou tpu t ,  12 dB g a i n  36 i n .  long x 3 in .  $4.99 each 

NO ORDERS UNDER $10 
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BFL192A $ I .OO 
BFW92 079 
MMCM918 14.30 
MMCM2222 15.65 
~ 1 4 C ~ 2 3 6 9  15.00 
~ ~ C M 2 4 8 4  15.25 
M M C M ~ ~ ~ O A  24.30 
M,JA 130 ",(?ii 
Ma/ , :?  !0 7 .  )+fj 

IYWr+??G 9 -03  
Mvlh7:5U !: . c '! 
bidr43 10 ? .G'{ 

NEW MRF472 1.20 ea. 
10/9.50 

100/69.00 
1000/480.00 

TUBES 
6KD6 
5 ~ ~ 6 / 6 ~ L 6  
~ M J ~ / ~ L Q ~ / ~ J E ~ C  
6 ~ ~ 6 / 6 ~ ~ 6  
1 2BY 7A 
2E26 
4X 130A 
1 b i X  2506 
4CX250R 
4CX300A 
4 ~ ~ 3 5 0 ~ / 8 3 2 1  
4 ~ x 3  j 0 ~ / ~ / 8 9 0 4  
4cx 1 5 0 0 ~  /8660 
81 \ A  
6360 
6939 
6146 
6 1 46A 
61 4 6 ~ / 8 2 9 8  

UHF/VHF RF POWER TRANSISTORS 
~ ~ 2 8 6 7 / 2 ~ 6 4 3 9  
60 Watts ou tpu t  
Reg. P r i c e  $45.77 
SALE PRICE $19.99 

1900 MHz t o  2500 MHz DOWNCONVERTERS 
In tended f o r  amateur r a d i o  use. 
Tunable f rom channel 2 t h r u  6. 
34 dB g a i n  2.5 t o  3 dB no ise .  
Warranty f o r  6 months 
Model HMR I I 
Complete Receiver and Power Supply 
$225.00 (does no t  i n c l u d e  coax) 
4 f o o t  Yagi antenna o n l y  
$39.99 
Downconverter K i t  - PCB and p a r t s  
$69.95 
Power Supply K i t  - Box, PCB and p a r t s  
$49.99 
Downconverter assembled 
$79 99 
Power Supply assembled 
$59.99 
Complete K i t  form w i t h  Yagi  antenna 
$109.99 
REPLACEMENT PARTS 
MRF901 $ 3 - 9 9  
MBDlOl 1.29 
.001 Chip Caps 1.00 
Power Supply PCB 4.99 
Downconverter PCB19.99 

NEW BOGNER DOWNCONVERTER 
I n d u s t r i a l  ve r s i on .  
1 year  guarantee. $225.00 

6 I 46w 12.00 86 F I N  MOTOROLA BUS EDGE CONNECTORS 
6550A 8.00 Gold p l a t e d  con tac t s  
8908 9.00 Dual 43/86 p i n  ,156 spac ing 
8950 9.00 S o l d e r t a i l  f o r  PCB $3.00 each 
4- 400A 71 .OO 
4-4OOC 80 .OO CONT l NUOUS TONE BUZZERS 
572B/TI 60L 44.00 12VDC $2.00 each 
7289 9.95 
3- ioooz 229.00 I ~ O V A C  MUFF IN FANS 
3-5002 129.99 New $11.95 Used $5.95 

TO-3 TRANS ISTOR SOCKETS PL259 TERMINATION 52 Ohm 5 Watts 
Pheno l i c  t ype  6/$1.00 $1.50 each 

NO ORDERS UNDER $10 
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High-voltage diode E K W .  Rf choke 70F276A1. 
5000 Volts, 50 mA, 99s each. 2.7 pH, 250 mA. 

69c ea.. 25 for $12.00. 
Motorola MHW 252 VHF power amplifier. 
frequency range: 144-148 MHz. 
output power: 25 W. 
minimum gain 19.2 dB. 
$29.67 each. 

Fairchild LEDs. 
FLV 5007 & 5009 red. 
Case type TO-92. 
61$1 .OO. 

Water pump, multi-purpose. 
6 VDC10.33 gpm. 
$2.99 ea. 
- - 
Switch, dp$, push onlpush off. 
Microswitch no. 92PB19-T2. ~ o t o r o l a  SCR. 

TO-92 Case, 0.8 Amp, 30V. 
Igt 0.2 Vgt 0.8. 
Same as 2N5060. 
4181.00 or 1001$15.00. 

Dialco Type 555-2003. 
LED 5 VDC with built-in resistor. 
69e each. 

Motorola MC 1316P. 5-A, 250 VAC. 
$1.29 ea. 

New Syivania Pathmaker. 
CATV amplifier. 
Hybrid IC amp!. Model 152. 
No data. Has two rf transistors and 1 rf 
amplifier plus many other parts. 
$29.99 ea. 

New big rf connectors, type 1. 
Prodelin, lnc. no. 78-880-1. 
$12.99ea. 

Type 2 
Cablewave System, lnc. 
7352011FX38-50NF116733. 
Taperlok. 
$12.99 each. 

~ o u s e  no. same as HEP C6073 & 
EC9814. 

2.W audio amplifier. 
$1.29 ea., 10 for $9.50. 

Fairchild 007-03 IC. 
ECG no. 707 Chroma demodulator. 
$1.29 ea., 10 for $8.50. 

Motorola rf transistors. 
Selection Guide 8 Cross-Reference 

catalog. 
43 pgs. 
$1.99 ea. 

PARTSIASSEM BLIESI 
ACCESSORIES 

RCA Triacs. 
Type T231OA. 
TO-5 Case with heat sinks. 
1.6 Amp, 100 VDC, Igt 3mA 
Sensitive gate. 
$1 .OO each. 

Wakefield Thermal Compound 120-8. 
8-oz. jar, $5.35. 

TY-Raps 08470. 
7 in., 501$2.00. 

1W Audio Amplifier. 

1000 DF feedthru cam. 
solder Type. 
41$1 .OO. RCA Dower transistors. 

NPN ~ C S  258 
Vceo 60 NFE 5 mA. 
IC 20 Amps Vce 4V 
250 Watts. Ft 2 MHz. 
$3.00 each. 

parts list: 
3 transistors. 
5 resistors. 
1 capacitor. 
1 volumecontrol pot. 
All parts assembled on PC board. 
Requires 6-9 VDC for operation. 
High-impedance input; 8-ohm output. 
$1.00 ea. 

TO-5 type relay. 
WABCO 91630301-10. 
26 VDC. 
$4.99 each. 

Rf coax relay. 
Transco 11 100. 
SPDT. Type N Connectors. 
$29.99 each. 
(Only 12 in stock.) 

RCA Triacs. 
Type T41218140799. 
200 VDC 10 Amps. 
Stud Type. 
$3.69. 

RCA Triacs. 
Type 408051T6421 D. 
30 Amps, 400 VDC. 
$5.00 each. 

Motorola rf amplifier. 
544.4001-002, similar to type MHW 401.2. 
1.5 watts output. 
440-512 MHz. 
15 dB gain min. $19.99 each. 

VU Meters, 50 pA. 
1-112" x 1-112" x 112". 
$1.99 ea. 4 each RCA 7651 tube with 

socket $200.00 per set. 
One tube and one socket 
Socket only $100.00. 

Litronix DL-4509. 
4-digit readout. 
$2.99 ea. 
New Simpson 260-7 VOM. 
$99.99. 

~ o t r o n  biscuit fan. 
115 VAC Part BT 2A1. 
$12.99 each. 

12 VDC lamps, 60 mA. 
118" round x 112" long wIl2"-long 
leads. 
39c ea.. 10 for $2.50. 

3-M Company Bumpons. 
2 types: 
Type 1, SF-5012, black, 
0.5" dia. x 0.14" high 

DIODES 
HEP 170. 
3.5 A, 1000 PIV. 
20& ea., 100 for $15.00 

(12.7 x 3.55 mm). 
70-0700-1813-3 sheet of 4 
$3.00. 

Heat Sink. 
(great for rf power amplifiers.) 
5314" high x 7"  long. 
Flat one side only. 
$4.99 ea. Type 2, 

SJ-55190.78" x0.35" rect. 
x 0.2" high. 
(19.8 x 8.89 x 5.08 mm), 

D61005. 
1.5 A, 1000 PIV. 
150 ea.. 100 for $12.00. 

5-pin DIN Jack 8 Plug Set. 
$1.29 per set. 

Grain-of-wheat lamps. 
6.3 VDC, 50 mA. 
8 for $1.00. 

brown, 70-0700-2982-5. 
Sheet of 64, $4.29 self adhesive. 

Joy Sticks. 
JVC-40 40kn. 
(2) video controllers, $4.99. 

HVK 1153. 
25 mA, 20,000 PIV. 
$1 .OO ea., 10 for $8.00. ~ - 

Cooling fans. 
2" round x 3" long. 
$5.95 ea. 

SCMS 10K. 
15 mA, 10,000 PIV. 
$1.69 ea., 10 for $12.50. 

Power one. 
model CP-198 power 
supply. Input 105-125VAC; output 
5 VDC, 6 Amps. 
$19.99 each. 

Ten-turn pot wlten-turn knob. 
2000 ohms. 
$6.95. 

- -  - 

Motorola MA752 Rectifier. 
6 Amps, 200 PIV, 41$1.29. 
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1!57 JAN $ 2.50 
349 3.60 
i147 15.00 
;,SO 4.60 
1175 8.00 
'53 1.57 
I19 5 .oo 
166 I .OO 
66JAN 2 . j O  
66J AN TX 4.00 
12 5 10.00 
48 2.00 
50 25 .OO 
5 9 3 .oo 
60JANTX 10.00 

NES55V TIMERS 
3 9 ~  each o r  10/$3.00 

NEW DUAL COLON LED 
6 9 ~  each o r  

ORDERING INSTRUCTIONS 
Check, money order ,  o r  c r e d i t  cards 

welcome. (Master Charge and V I S A  only)  
No personal checks o r  c e r t i f i e d  personal 
checks f o r  f o r e i g n  countrys accepted. 
Money order  o r  cashiers check i n  U.S. 
funds only .  L e t t e r s  o f  c r e d i t  are not  
acceptable. 

Minimum shipping by UPS i s  $2,35 w i t h  
insurance. Please a l l ow  ex t ra  shipping 
charges f o r  heavy o r  long items. 

A l l  p a r t s  returned due t o  customer e r ro r  
w i l l  be subject  t o  a 15% restock charge. 

I f  we are  out  o f  an i tem ordered, we 
w i l l  t r y  t o  replace i t  w i t h  an equal o r  

7 2 l .oO 10/$5 .OO b e t t e r  p a r t  unlsss you spec i f y  not  to ,  
27 1.10 o r  we w i l l  back order  the i tem, o r  refund 
29 7 .Oo HEPI70 1000 P I V  your monay. 
7 7 1 .OO 2.5 Amps 2 j ~  each o r  P R I C E S  ARE SUBJECT TO CHANGE WITHOUT 
5 9 2-00 100/$15.00 NOTICE. Pr ices  superseade a l l  p rev ious l y  
7 5 15 .OO publ ished. Some items o f f e r e d  are 
70 8 .OO HIGH VOLTAGE CAPS l i m i t e d  t o  small q u a n t i t i e s  and are 
7 1 15 .OO 420 MFD @ 400 VDC OR subject  t o  p r i o r  sa le.  
1 8 4.00 600 MFD @ 400 VDC We now have a t o l l  f r ee  number but  

3.99 each we ask tha t  i t  be used f o r  charge orders 
only.  I f  you have any quest ions please 

NEW ROTRON B I S C U I T  FANS use our o ther  number. We are open from 
Model BT2Al 115 VAC 8:00 a.m. - 5:00 p.m. Monday th ru  Saturday. 
$12.99 each Gur to1 l f ree  number for orders only 

i s  800-528-3811. 
TORIN TA700 FANS NEk 
Model ~ 3 0 3 4 0  JUMBO LED'S MEDIUM LED'S 
230 VAC @ .78 Amps Red 8/$1 .OO Red 6/$1 .OO 
W i l l  a l so  work on 115 VAC Clear  6/$1.00 Green 6/$1 .OO 
$29.99 each Ye1 low 6/$1.00 

Green 6/$1 .OO 

DOOR KNOB CAPS 
Amber 6/$1.00 

NEW CE OPT0 COUFLERS 4 2 6  
470 p f  (d 15 KV $3.99 each 6 9 ~  each o r  10/$5.00 
Dual 500 p f  @ 13 KV 5.99 each 
630 p f  @ 6 KV 3.99 each MICRO-MINI WATCH CRYSTALS 
800 p f  @ 15 KV 3.99 each 32.768 Hz $3 .OO each 
2700 p f  Ca, 40 KV 5.99 each 

NEW 2" ROUND SPEAKERS 
NEW & USED BCD SWITCHES 100 Ohm c o i l  9 9 ~  each 
3 sw i tch  w i t h  end p la tes  
$8.99 New $6.95 Used PLAST l C  TO-3 SOCKETS 4/$ 1 .OO 

NO ORDERS UNDER $10 
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90 WATT AMPLIFIER: $89.95! 
SEE YOU AT DAYTON 

SPECIAL PACKAGE DEAL FACTORY DIRECT ONLY 
That's right - 90 watts of linear power for 2 meters class A01 for FM & SSB for only S89.95. 

Also offering a 15 dB gain in-line preamp with integrated T/R relay. A S29.95 value. for only 
$20.00 when purchased with the VJ9OL Amplifier. 

trans corn inc. 
SEE YOU AT DAYTON 

1021 Touch 
Tone Decoder 

The 1021 Touch Tone 
decoder c Ideal tor 
repeater control Deslgn 
your own or use w~th 
our 102 DTMF Conlroller 

Features 
r Decodes All 16 Dlgtts 
r Blnary and Strobe outputs as wall as 16 dlscrwt 

oulputs 
r 5VQC or 7.20VDC opetallon 
r Current consumption 01 4 rnAm5VDC 
r Measure 3 5"xl 9 x  4'' 
r D~al~ng speed to 20 PPS 

PRICED AT $154.95 

401 Sub-Audible Tone Encoder 
For the ICOM IC2A/AT 

The model 401 leatures 
r F~ts lC2AlAT and 

mosl other hand 

J 1) *Fi?igs 
r Fully tuneable from 

76 0 Hz to 251 Hz 
r Operat~ng voltage 

IS 7-lSVDCg4mA 
Adluslable tone 
lavet. 0-2 vPP 

PRICED AT $29.95 
size 

1 0"x 6"r 3" 

Sand check or money order Use VISA or Master Charge 
IL residents add 5 5 %  state lax plus $2 W SLH 
To order or tor more ~nlormat~on contact 

@tJ- rc. 
1104A Ridge Avs., Lombard, I1 60148 

(31 2) 932-1 491 

POWER MEASUREMENT -11.- 

100 

ln 
90 'ORDER TODAY TOLL FREE 

5 so (800) 23 1 -9649 1 ' 70 z 5 60 
PRICING OFFER EXPIRES MAY 1,1981 lmv 

g so - 0 VJOOL 
w 4 0  
i?; 30 Each VJ Product component is hand wired and indlvidually tuned for maximum reliability 

and performance. VJ Products are guaranteed to be free of defects In parts or workmanship 
g 20 for 1 year from the date of purchase. POWER TRANSISTORS ARE EXCLUDED, BUT WARRANTED 

* .. .a t las t . . .  
your shack organized! 

A beautiful piece of furniture - your XYL will love it! 

116450 S-F RADIO DESK 
Deluxe - Ready to Assemble 
Designed with angled rear shelf for your 
viewing comfort and ease of operation. 
FINISHES: Walnut or Teak Stain. 
Floor Space: 39" Wlde by 30" Dwp 

Additional Infonalbon on Rsguest. 
Checks, Money Orden. BankAmericard 

and Master Charge Accepted. 

m 
F.O.B. Culver City. (In Calif. Add 6% Sales Tax.) 

loor Space: 51" Wide by 30" .-DEALER INOUlRlES INVITED-. 

btllmdccrr Rcrdl~/knccY 
R CITY. CALIF. 90230 - PHONE (213) 831-4870 

10 
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ate. The keyboard is set up like a tele- loading information. This way, 
phone Touch ToneTM pad. When you should you have any questions about 
press the keys you get a positive feel, what you're sending, you won't con- 
plus the keyer "bleeps" to let you tinue loading the keyer memory. 
know input has been made. 

products editing 
owner's manual Now, here is another real ~ l u s .  

AEA CK-1 Morse 
Memory Keyer 

Let's see. Paper, sharp pencils, 
check sheets, dupe log and coffee, 
plenty of it. It's Friday night, five min- 
utes before the start of a 160-meter 
contest. I've finally got my station to 
the point that I feel I can be competi- 
tive with the big guns. But this year, I 
think I've got the edge on them. This 
year I have the new AEA CK-1 Morse 
Memory Keyer. 

In past contests I've been limited to 
using a bug or straight key. Don't get 
me wrong, they're great to use, but in 
high-speed contesting I've never felt I 
was good enough to be competitive 
with them. Well, wi3h all the new de- 
velopments in chip technology, it was 
only a matter of time before some en- 
terprising company designed a com- 
pact contest keyer. That company is 
Advanced Electronic Applications 
from Lynnwood, Washington. 

description 
The first impression one gets when 

~pening the package is that instead 
af packing the CK-1 memory keyer, 
the dealer made a mistake and sent a 
pocket calculator. The keyer is ex- 
tremely small, only 3.25 x 6 inches 
,8.3 x 15.2 cm) and very light, less 
han half a pound (0.22 kg). The lay- 
*ut is simple, with all switches, knobs 
~ n d  buttons easy to locate and oper- 

Probably the most important as- 
pect of a product like this is the oper- 
ating manual. Without a clear, con- 
cise set of instructions, operating the 
CK-1 would be impossible. AEA has 
gone to some time and trouble to put 
together one of the most complete in- 
struction manuals I have ever seen. 
All keyer features are described com- 
pletely, and all functions are ex- 
plained step-by-step, with examples, 
so there can be no mistake when 
operating the keyer. 

variable functions 
One of my first thoughts was that 

since there was only one turnable 
control, you can't vary the sidetone, 
weighting, or speed. I was wrong. 
The CK-1 is like a microcomputer: 
you enter the appropriate data by hit- 
ting the appropriate sequence of 
numbers (buttons), and you can 
change the sidetone, weighting, or 
speed to whatever is most comfort- 
able. You can also preset two speeds 
into the keyer. That's great when 
QSY'ing across the band and you 
want to  either speed up or slow 
down. 

memory 
The most important operating fea- 

ture of the AEA CK-1 is the variable- 
length memory. Ten separate memo- 
ries can hold a total of approximately 
500 characters. For the contest, I 
loaded a CQ into memory 1, signal re- 
port, section, and serial number into 
2, and THANKS CU AGN into 3. Mes- 
sages can be loaded in real time or 
automatically. In real time you send 
dots, dashes, and spaces. You've got 
to know exactly what you want to 
send, because if you pause, the CK-1 
loads that pause. You can also load 
each memory automatically. When 
you stop sending, the memory stops 

Should you make a mistake, the CK-1 
has an edit function that will eliminate 
the need to reload the entire memory. 
If you'd like to add something to an 
existing message, punch it up and let 
it run until you reach the point at 
which you'd like to add something. 
Stop the message by hitting either 
the paddle or # key. Set the keyer to 
MEMORY LOAD, press function keys " 
and 5, and, with the paddle, key in 
the change. Then switch back to 
MEMORY SEND and off you go again. 
To remove part of a message, set the 
keyer up as you would for an addition 
and run the memory to the point at 
which the deletion is to be made. 
Push * and 5 to program the keyer, 
then delete the remaining message. 
Just push #and it's done. 

another feature 
OK, now I have my CQ set up in 

memory 1, I've made memory 2 my 
RST, state, and serial number. Serial 
number? That's right. The CK-1 can 
automatically put an incremented se- 
rial number into any message register 
you'd like, 01 to 9999. To put the seri- 
al number into the keyer, load the 
message, then, at the point you want 
the serial number, push * and 0 and 
the serial number function is auto- 
matically initiated at 01. You can 
change that if you'd like to put any 
number in by pressing *, *, 0, then 
the four-digit serial number. Sounds 
complicated, but it's really simple, 
easy, and fun. 

Aha - there's a CQ. "PABHIP DE 
N1 ACH," I flash with the paddle. Got 
him. Press memory 2 and off goes the 
CK-1 "DE N1ACH. UR 599 599 NH 
NH DE NlACH BK." I hit memory 3 
for a quick 73 and tune some more. I 
never knew a contest could be this 
much fun. 

Craig Clark, NlACH 



600-MHz prescaler 
The TP 600 is a high-sensitivity pre- 

scaler which will extend the upper 
frequency limit of most frequency 
meters by a factor of 10, up to a maxi- 
mum of at least 600 MHz. lnput and 
output are via 50-ohm BNC connec- 
tors. lnput impedance is nominally 50 
ohms and input sensitivity better than 
10 mV from 40 MHz to 600 MHz. 

Power requirements are 6 to 9 Vdc 
from an external power supply or op- 
tional ac adapter. A lead is supplied 
fitted with the correct connectors to 
allow the unit to be powered from the 
auxiliary power socket fitted to Than- 
dar frequency meters. Current con- 
sumption is 150 mA nominal, 170 mA 
maximum. Case size is 4.5 inches 
(114 mm) x 1.70 inches (43 mm) x 
1.10 inches (28 mm); weight is 4.3 
ounces (120 grams). This unit is avail- 
able from stock, price $98. For further 
information, contact Henrick K. Gille, 
Energy Electronic Products, 6060 
Manchester Avenue, Los Angeles, 
California 90045. 

vhf omni-match 
The LAR VHF Omni-Match takes a 

wide range of inputs, making anten- 
na/feed lines look like nonreactive 50 
ohms. The unit lowers SWR, for 
bigger output. It's versatile in the 
144-174 MHz range, with continuous 
coverage of Amateur, marine, and 
private mobile radio bands. No 
switching. 

The Omni-Match gives whole-band 
coverage on narrow-band antennas 
such as Yagis and quads. Just tune 
out the SWR. It's simple to install and 
tuned in seconds with only two con- 
trols. Write direct or contact your 
dealer. LAR Modules Limited, 60 
Green Road, Leeds LS6 4JP England. 

squeeze wrench 
To use the Squeeze Wrench, just 

hold it in a stationary position and 
squeeze. Its strong torque action gets 
the job done fast and securely. For re- 
verse action, just flip it over; it ratch- 
ets in either direction. The Squeeze 
Wrench comes in a 22-piece kit that 

contains both standard and metric 
sizes. The complete kit includes the 
Squeeze Wrench itself (91 16 inch and 
14 mm); five standard size sockets: 
114, 51 16,318, 71 16, and 112 inches; 
five metric sockets: 9, 10, 11, 12, and 
13 mm; two standard slot screwdriv- 
ers; two Phillips screwdrivers; six 
Allen wrenches, and one adapter for 
use w i th  screwdriver and Allen 
wrench heads. All working compo- 
nents are heat treated to the highest 
standards. 

The Squeeze Wrench kit comes 
with a lifetime warranty and guaran- 
tee of complete satisfaction or money 
back. Price is $24.95 per kit, post- 
paid, from Howard Products Com- 
pany, Dept. HR, P.O. Box 57246, 
Dallas, Texas 75207. 

high-voltage power 
transistors 

Motorola announces a new series 
of silicon power transistors which ex- 
tends the power handling capability 
of its plastic encapsulated devices 
above the 100-watt level. The new 
Motorola devices are packaged in the 
JEDEC TO-218AC plastic package, 
which has a large die mount and heat 
sink area. Like the familiar but smaller 
TO-220 plastic package, the TO-218 
offers the convenience of single- 
sided mounting, thus reducing as- 
sembly labor costs. 

The new series of plastic devices to 
be introduced by Motorola are the 
MJE4340 and MJE4350 series. These 
are complementary transistors with a 
continuous collector current rating of 
10 amperes. VcEo ratings range from 
100 to 160 volts, and dissipate 125 
watts. Contact Motorola Semicon- 
ductor Products, Inc., P.O. Box 
20912, Phoenix, Arizona 85036. 

service panel (load side) and provide 
heavy-duty protection from lightning 
and transients that occur in tough in- 
dustrial environments. 

Operating in nanoseconds, the 
shunt-connected 2000 series protec- 
tors will vigorously clamp lightning 
and transient overvoltages on the ac 
lines to  safe levels whenever the 
clamping threshold is exceeded. 
After each transient the protector re- 
covers automatically - without  
power interruption. Nuisance circuit 
breaker tripping, so common with 
gas arrestors and crowbar devices, is 
eliminated. The 2000 series can with- 
stand thousands of severe surges 
without degradation of electrical per- 
formance. 

Long life and maintenance-free 
operation also make these units the 
perfect protector for remote and un- 
attended stations, for facilities, or 
stations with no backup capabilities. 
The protectors are enclosed in a 
moisture-proof housing to ensure reli- 
able operation in any environmental 
condition. Contact MCG, 160 Brook 
Avenue, Deer Park, New York 11729. 

quartz digital clocks 
Benjamin Michael Industries, Inc., 

announces the addition of the 1730 
Presentation Model clock to its line of 
quartz digital timepieces. The 1730 
contains t w o  independent digital 
electronic clock movements. Green- 
wich Mean Time is displayed in 24- 
hour format on one clock and 12-hour 
time with AM/PM indicators on the 
other. Both large displays are of the 
LCD type. The 173D features quartz 
crystal accuracy along with one year 
of operation on a single, standard 
penlight battery. The clock features a 
solid walnut case which accentuates 
the rough cut, gold anodized, brushed - - 

aluminum face plate. Precious metal 
ac power line protector contact switches and brass hardware 

The series 2000 ac power line pro- are used throughout. 
tector protects an entire facility from The model 173D sells for $1 19.9cF 
damage due to lightning and tran- with keyways for wall mounting. P 
sient overvoltages. Protection is pro- matching walnut desk stand may br 
vided without power interruption. ordered for an additional $9.95. Deliv. 
The protectors install at the main ery is from stock within four weeks 



Contact Benjamin Michael Industries. RF Semiconductors sales office or 
Inc., 65 East Palatine Road. Prospect authorized distributor. or from Dan 
Heights. Illinois 60070 . Faigenblat. TRW RF Semiconduc- 

tors. 14520 Aviation Boulevard. 

heavy duty towers Lawndale. California 90260 . 
Designed especially with the ham 

operator in mind. Aluma Tower's five-mode terminal 
new extra-heavy-duty aluminum A five-mode sending terminal. by 
tower has uprights and cross braces Curtis Electro Devices. offers key- 
of I-inch seamless drawn aluminum board origination of Morse. ASCII. 
tubing. with stainless-steel aircraft and Baudot codes in addition to be- 
cable connecting the telescoping sec- ing a paddle keyer. code practice 
tions . The mast is 2 inches in diame- generator. and contest memory unit . 
ter x 8 feet long and is supplied Features include a 256-key sending 
bolted in place . buffer and a 256-key soft sectored 

Alums Tower's telescoping con- message memory with up to four call- 
struction and tilt-up style enables it to  ups . The two-key lockout and fully 
withstand any weather conditions . debounced keyboard offers all do- 
Write Alums Tower Company. 1639 mestic. European. and many com- 
Old Dixie Highway. Vero Beach. Flor- mercial prosigns for CW. all Baudot 
ida 32960 . characters and upper and lower ASCII 

communications characters . Auto- 
small-signal. matic line length control. word wrap- 

I o w - ~ o ~ s ~  transistors around. hold. and backspace make 
sending easy and error.free . All LTRS 

TRW RF Semiconductors has pub- 
and FIGS shifts are automatic in the 

lished a new catalog containing de- 
Baudot mode . 

tailed information on its family of 15 
Pot controls are provided for 

small.signal. low-noise transistors . 
speed. weight. pitch. and volume. to- 

Catalog 80 is a 52-page booklet that 
gether with meter displays of Morse 

contains specifications. performance 
speed and buffer status . Output is via 

graphs. photographs. circuit dia- 
mercury relays for the keyline and 

grams. and package drawings and di- 
PTT (or KOS) line . RTTY output is a 

mensions . All devices in the catalog 
loop switch . The message memories 

are NPN silicon bipolar transistors 
include three fixed preambles (CQ. 

with gold metallization . 
CQ TEST. ID and ORS) plus up to 

Copies are available from any auth- 
four programmable memories . 

orized TRW RF Semiconductors dis- Powered by either ac or + Vdc. 
tributor or from Bernie Lindgren. 

the KB-4900 measures 12 x 8 %  x 
Sales Manager' RF Semicon- 4 %  inches and weighs 5 pounds . It is 
ductors . 14520 Aviation Boulevard . priced at t379.95 FOB the factory . 
Lawndale. California 90260 . Write Curtis Electro Devices. Inc., 

Box 4090. Mountain View. California 
short-form rf catalog 94040 . 

TRW RF Semiconductors has pub- 
lished a large.format. 12.page. short- 
form catalog. number 503A. that lists 

speech compressor/ 
basic specfications for 156 compo- expander 
nents . VSC Corporation has introduced 

Ten categories of products are the VSC Model AV3. which uses the 
shown. along with photographs and Wollensak Bi-Peripheral Drive to in- 
sngineering drawings of each pack- sure long.term. reliable performance . 
3ge type . There are an alphanumeric A simple movement of the VSC 
ndex and a cross-reference table . speed control lever plays any stan- 

Copies are available from any TRW dard audio cassette from 60 percent 

F R E E  ORDERS ONLY 

APRIL SALE 
I BONUS 2% d8scount for prepaid orders 

(Cash er'scheckor money order)  

LOOK FOR US A T  DAYTON 
HY-GAIN ANTENNAS 

TH6OXX Triband Beam . . . . . . . . . . . . . .  $244.95 
TH3MK3 3-Element Beam . . . . . . . . . . . .  179.95 
THSDX 5-Element Beam . . . . . . . . . . . . . .  .204.95 
TH3JR 3-Element Triband . . . . . . . . . . . . .  138.95 
1 8 A V T N B  10-80 Vertical . . . . . . . . . . . . . .  82.95 
l 4 A V Q N B  10-40 Vertical . . . . . . . . . . . . . .  50.77 

CUSHCRAFT ANTENNAS 
A4 New Triband Beam 10-15-20m . . . . . . . . .  207.91 
A3 New Triband Beam 10-15-20m . . . . . . . .  168.1( 

. . . . . . . . . . . . .  AV3 New 10-15-20m Vertical 39.4( 
AV5 New 10.801~1 Vertical . . . . . . . . . . . . . . . .  85.9! 

. . . . . . . . . .  ARX.26 New Ringo Ranger 2m 35.8C 
. . . . . . . . . .  AX-19 zm "Boomer" D X  Beam 71.65 

. . . . . . . . . . . . . . .  2208 220 MHz "Boomer" 67.95 
2148 J r  . B w m e r  144-146 M H z  . . . . . . . . . . .  57.36 

. . . . .  . 214FB J r  Boomer 144.5.148 MHz 57.30 
. . . . . . . . . . . . . . . . .  A147.11 l l .E lement2m 32.25 

. . . . . . . . . . . . . . . . . . . . . . . .  I . . . . . . . . . . . . . . . . . .  
MINIQUAD HQ-1 133.95 
ALL IANCE HD73 Rotor 96.1C 

. . . . . . . . .  CDE H A M  I V  ROTOWCD4SII 165.9W94.95 . . . . .  

M F J  PRODUCTS COMPLETE L I N E  I N  STOCK 
989 New 3KW Tuner . . . . . . . . . . . . . . . . . .  .ZM.~S 
962 1.5 K W  Tuner mtr/switch . . . . . . . . . . . .  161.55 
9498 300 watt  deluxe tuner . . . . . . . . . . . . . .  1zz.w 
941C 300 watt tuner Switch/mtr . . . . . . . . . .  78.42 
940 300 watt tuner swi tch/mtr  . . . . . . . . . . .  69.70 
484 Grandmaster emory keyer 12 msg . . . . .  121.72 
482 4 msg Memory  kever . . . . . . . . . . . . . . .  87.96 
422 Pacesetter Keyer w/Bencher BY1 . . . .  87.15 
422X Pacesetter Keyer only . . . . . . . . . . . .  60.98 
410 Professor Morse keyer . . . . . . . . . . . . .  113.95 
408 Deluxe Keyer wi th speed m t r  . . . . . . . . . .  69.69 
406 Deluxe keyer . . . . . . . . . . . . . . . . . .  58.95 
7528 Dual tunable f i l ter  . . . . . . . . . . . . . . .  7842 

. . . . . . . . . . . . . . . . .  624 Deluxe phone patch 60.97 
102 24 hour clock . . . . . . . . . . . . . . . . . . . . . . . .  30.95 

. . . . . . . . . . . . . .  525 R F  Speech Processor 101.95 
. . . . . . . . .  260/262 Dry  Dummy Loads 23.50/43.55 

250 2KW P E P  Dummy Load . . . . . . . . . . . . .  28.25 
. . . . . . .  820 S W R N a t t  Meter + one sensor 58.95 

. . .  825 Dual SWR/watt meter + one sensor 101.95 
. . . . . . .  . CABLE RGWU Foam 95% Shield 24c/ft 

. . . . . . . . . . . . . . . . . .  8 w i re  Rotor 2 # 18.6 # 22 16c/ft 
REGENCY PROGRAMMABLE SCANNERS 

R1040 6 band, 110 VAC, 10 channel . . . . . . .  165.00 
MI00  6 band, 12 VDC/llO VAC 10 channel . . 225.00 

. . .  M4W 6 band, 12 VOC/llOVAC 30 channel 285.00 
MIRAGE 2M AMPS (INTRODUCTORY OFFER)  

. . . . . . . . . . . . . .  823 2 in, 30 OUT, A l l  Mode 76.95 
. . . .  6108 10 in, 80 OUT, A l l  Mode, P r e  A m p  151.95 

. . .  Blob0 10 in, 160 OUT, A l l  Mode, Pre  Amp 235.95 
. . . .  BUTTERNUT H F  SV-111 10-80m Vertical .7 9.95 

I ASDEN 30002 meter PCS FMtransce ver CALL 
BENCHER PADDLES Black/Chrome 35 00/42 95 

ASTRON POWER SUPPLIES (13.d VDC) 
. . . . . .  RS4A 3 amps continuous. 4 amp ICS 35.20 
. . . . .  RS7A 5 amps continuous. 7 a m p  ICS 48.60 

. . . .  . RSl2A 9 amps continuous 12 a m p  ICS 66.35 . . . .  RS20A 16 amps continuous 20 amp ICS 87.20 
. . . . . . . .  RSZOM same as RS2OA + meters 105.50 

RS35A 25 amps continuous . 35 amp ICS . . . .  133.95 
RS35M same as RS30A + meters . . . . . . . .  150.20 

T E L E X  HEADSETS-HEADPHONES 
. . . . . . . . . . . . . . . . . . . . .  C1210 Headphone 22.95 
. . . . . . . . . . . . . . . . . . . . . .  C1320 Headphone 32.95 . . . . .  PROCOM 200 Headset/dual I m p  M I C  77.50 

PROCOM3M) L t l w l  Headset/dual I m p  . M I C  . 69.95 
. . . . . . . . . . . . . . .  B & W 370-15 Allband dipole 123.45 

. . . . . . . . . . . .  KENWOOD TRANSCEIVERS CALL 
VHF . TR2400 . TR7800. TR9000 
H F  TS520SE . TS130S . TS830S 

K L M  ANTENNAS/AMPLIFIERS 
. . . . . . . . . . .  PA 2.256 2m 2 in; 25out Amp 79.95 

MA35BL 143.149 M H z  3.5 Watt AmD.PreAmP 110.95 

I . . . . . . . . . . . . . . . .  
. . . . . . . .  

160V 160 Meter  Vertical 84.95 
KT34A 4 Element Triband Beam 320.75 
KT 34XA 6 Element Triband Beam . . . . . . .  469.50 

. . . .  144.148.13~0 2m 13 element wi th balun 77.95 
. . . . . .  144-148-16C 2m 16 element for Oscar 93.55 

. . .  420.450.14 420.450 M H z  14 Element Beam 37.54 

. . .  420-454-18C420-450MHz laelement Oscar 58.70 
432-16LB 16 elem . 430.434 M H z  beamlbalun . 60.70 

. . . . . . .  I . . . . . . .  
HUSTLER ~ B T V  10-80m ver t i ca l  97.62 

4BTV 1 0 - a m  Vertical 76.70 
H F  Mobile Resonators Standard super 
10 and 15 meter 8.50 14.25 
20 meters 11 25 17.00 
40 meters 13 50 18.95 
75 meters 14 95 30.25 
nvan t i  APlSl.3G 2m on glass ant . . . . . . . . . . .  28.95 

Send stamp for a f lyer . Terms: Prlces do not include 
Shipping VISA and Master Charge accepted 2% 
alscount for p r e p a ~ d  orders (cashder's check o r  
money order)  COD fee $2.00 per order . Prices 
Subject to change wlthout notice 

2410 Drexel Street @@ Woodbridge. Va.22lt2 
In fo rmat~on :  (703) 643-1063 ORDERS . 1-800-336-4799 
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to 2 %  times normal speed, or about locking cover for easy portability and 
90 to 275 words per minute, without storage. This top-of-the-line VSC unit 
pitch distortion. weighs 8.5 pounds and is available for 

VSC operates by sampling the $495 from VSC, 185 Berry Street, 
high-frequency speeded audio signal San Francisco, California 94107. 
at subaudible rates and discarding 
every other sample. The remaining 512-MHz digital 
samples are then stretched out, re- frequency counter 
turning them to their original frequen- 
cies and filling the gaps left by the Heath Company has announced ' 

discarded samples. These remaining the introduction of a new 512-MHz 
samples are joined in a way that mini- portable frequency counter, available 
mizes splicing noise. With VSC the either in kit form or assembled. The 
actual "stretching" of the signal Sam- lM-2420 features four gate times and 
ples is accomplished with a variable eight-digit resolution for precise read- 
delay line for which a low-noise buck- ings. A period function gives cycle 
et brigade device (BBD) can be used. time in seconds, while the frequency 

VSC speed listening is used by stu- ratio function provides the ratio be- 
dents, businessmen, and profession- tween two input frequencies. 
als who review recorded lectures, For more accurate measurements, 
meetings, notes, professional up- a standby power switch can keep the 
dates, and dictation. The technology crystal oven warm for maximum fre- 
provides them with the flexibility to quency accuracy. The oven is propor- 
absorb recorded speech faster than tionally controlled to keep the internal 
the average person reads. Research time base within 0.1 part per million 
shows that faster speeds increase over a wide temperature range. The 
concentration, which in  turn im- IM-2420 also has provisions for using 
proves comprehension. Additionally, external time base signals. Four gate 
the Model AV3 can provide high- times and a large, 0.43-inch-high, 
speed inspection of printed circuit eight-digit LED display provide the 
boards, wire wrapping matrices, resolution necessary to measure UHF 
cable harnesses and pin connections. signals. The IM-2420's 4-15 mV typi- 
Most importantly, VSC has virtually cal sensitivity allows counting of low- 
eliminated all proofing errors. The level signals. Trigger level control en- 
VSC Corporation expects the VSC sures stable counting when noise is 
feature to become popular on a wide present, and provides more accurate 
array of audio equipment, including measurement of complicated wave- 
hand-held cassette players, auto cas- forms. Frequency measurements can 
sette decks, telephone answering be made by direct connection, or by 
machines, dictat ingltranscribing using the optional SMA-2400-1 swiv- 
units, and fi lm and video editing eling telescopic antenna. The IM- 
equipment. 2420 frequency counter can be wired 

The Model AV3 offers separate for either 120 or 240 Vac operation. 
tone control to adjust sound for maxi- The Heathkit lM-2420 512-MHz fre- 
mum clarity and comfort, cue and quency counter is mail order priced at 
review, digital tape counter, and re- $239.95, F.O.B. Benton Harbor, 
mote pause control. An open cas- Michigan 49022. A factory assembled 
sette chamber makes loading a and tested version, SM-2420, is alsc 
breeze and readily accepts minicas- available, mail order priced a1 
sette adapters. Headphone, micro- $299.95. Write Heath Company, 
phone and foot pedal jacks are in- Dept. 350-660, Benton Harbor, Mich. 
cluded. The compact and impact- igan 49022. In Canada, write Heatl- 
res is tan t  speech c o m p r e s s o r l  Company, 1480 Dundas Highwa) 
expander comes with a handle and East, Mississauga, Ontario L4X 2R7. 
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.CES*Com municat i  ons Specialists 
*Collins.Cushcratt*Oaiwa*OenTron 
*Drake*Hustler*Hy.Gain.lcom.IRL*KLM 
*Kenwood*Larsen*Macrotronics.MFJ 
*Midland* Mini~Products*Miraqe.MoslCy 
NPC*Newtronics*Nye*Panasonic 
*Palomar Engineers*Regency.Robol 
*Shure*Standard*Swan.Tempo 
*Ten Tec.Transcom*Yaesu 

NO APRIL 
FOOLING! 

TenTec OMNIID Series C 
.......... Transceiver $999 

YAESU FRG-7700 Full 
Coverage RCVR .. $489 

...... YAESU FT-207R $269 
KENWOOD TS-830s 9- 

Band XCVR .. In Stock! 
KENWOOD TR-7800 2- 

Meter XCVR .. In Stock! 
.... TEMPO S-1 only $239 

With Touchtone@) .. 269 
APPLE Disk Based Sys- 

tem: Apple II or II Plus 
with 48k RAM installed 

...... and DOS 3.3 $1899 
Appl r  prlcps ~ n r l u d e  prepa~d shlpplng 

w ~ t h t n  cont~nen la l  Un~ted States 

Quantities limited ... all prices 
subject to change 
Erickson is accepting late model 
amateur radio equ~prnenl for service: 

full time techn~cian on duty 

CALL TOLL FREE 
(outside Illlnol8 only) 

HOURS: 930-530 Mon.. Tucr.. Wed. 6 Fd. 

Anfi 
deliver tq 

Performance and value are built into every Larsen Antenna 
because of craftsmanship that accepts no compromise. 

Making mobile antennas, mounts and accessories is 
Larsen's only business. All of the company's research, 
engineering and production efforts are directed to making the 
best antennas money can buy. The end result is the exclusive 
Kfilrod by Larsen. A KUlrod antenna delivers maximum radiation 
efficiency instead of losing power to heat. 

Larsen's antenna clan includes low band, high band, 
quarterwave, VHF, UHF mobile, fixed base and Kfilduckies for 
hand-helds. And Larsen offers every type of permanent and 
temporary vehicle mount - including a magnetic model that's a 
real grabber. 

So whatever band you operate on, if your antenna is a 
Larsen you'll HEAR the difference! 

PO. Box 1686 In Canada, wr~ te  to: 
Vancouver. WA 98668 CanadIan Larsen Electronics, Ltd. 
Phone: (206) 573-2722 283 E. 11th Ave.. Unit 101 

Vancouver, B.C. V5T 2C4 
Phone: (604) 872-851 7 

' ~ ~ l r o d  is a Reg~stered Trademark of Larsen Electronics. Inc. 
@~~lduckle 8s a Trademark d Larsen Eleclron#cs. Inc. 

More Details? CHECK-OFF Page 114 spril 1981 109 



Ham Radio's guide to help you find your /ocl ,tkli& 
Arizona I 

POWER COMMUNICATIONS 
CORPORATION 
1640 W. CAMELBACK ROAD 
PHOENIX, AZ 85015 
602-242-6030 or 242-8990 
Arizona's # I  "Ham" Store. Kenwood, 
Yaesu, lcom and more. 

California 
C 81 A ELECTRONIC ENTERPRISES 
2210 S. WlLMlNGTON AVE. 
SUITE 105 
CARSON, CA 90745 
21 3-834-5868 
Not The Biggest, But The Best - 
Since 1962. 

JUN'S ELECTRONICS 
3919 SEPULVEDA BLVD. 
CULVER CITY, CA 90230 
21 3-390-8003 Trades 
714-463-1886 San Diego 
The Home of the One Year Warranty 
- Parts at Cost - Full Service. 

QUEMENT ELECTRONICS 
1000 SO. BASCOM AVENUE 
SAN JOSE, CA 95128 
408-998-5900 
Serving the world's Radio Amateurs 
since 1933. 

SHAVER RADIO, INC. 
1378 S. BASCOM AVENUE 
SAN JOSE, CA 95128 
408-998-1 103 
Azden, lcom, Kenwood, Tempo, 
Ten-Tec, Yaesu and many more. 

Connecticut 
HATRY ELECTRONICS 
500 LEDYARD ST. (SOUTH) 
HARTFORD, CT 061 14 
203-527-1881 
Connecticut's Oldest Ham Radio 
Dealer 

Florida I Kansas 

AGL ELECTRONICS, INC. 
1898 DREW STREET 
CLEARWATER, FL 33515 
813-461-HAMS 
West Coast's only full service 
Amateur Radio Store. 

AMATEUR RADIO CENTER, INC. 
2805 N.E. 2ND AVENUE 
MIAMI, FL33137 
305-573-8383 
The place for great dependable 
names in Ham Radio. 

RAY'S AMATEUR RADlO 
1590 US HIGHWAY 19 SO. 
CLEARWATER, FL 33516 
81 3-535-1 416 
Atlas, B&W, Bird, Cushcraft, 
DenTron, Drake, Hustler, Hy-Gain, 
Icom, K.D.K., Kenwood, MFJ, Rohn, 
Swan, Ten-Tec, Wilson. 

Illinois 

AUREUS ELECTRONICS, INC. 
1415 N. EAGLE STREET 
NAPERVILLE, lL 60540 
31 2-420-8629 
"Amateur Excellence" 

ERICKSON COMMUNICATIONS, INC. 
5456 N. MILWAUKEE AVE. 
CHICAGO, lL 60630 
Chicago - 312-631-5181 
Outside Illinois - 800-621-5802 
Hours: 930-530 Mon, Tu, Wed & Fri.; 
9:30-9:00 Thurs; 9:OO-3:W Sat. 

ASSOCIATED RADIO 
8012 CONSER, P. 0. BOX 4327 
OVERLAND PARK, KS 66204 
913-381-5900 
America's No. 1 Real Amateur Radio 
Store. Trade - Sell - Buy. 

Maryland 

THE COMM CENTER, INC. 
LAUREL PLAZA, RT. 198 
LAUREL, MD 20810 
800-638-4486 
Kenwood, Drake, Icom, Ten-Tec, 
Tempo, DenTron, Swan & Apple 
Computers. 

Massachusetts 

TEL.COM, INC. 
675 GREAT ROAD, RT. 119 
LITTLETON, MA 01460 
61 7-486-3040 
The Ham Store of New England You 
Can Rely On. 

TUFTS RADIO ELECTRONICS 
206 MYSTIC AVENUE 
MEDFORD, MA 02155 
61 7-391-3200 
New England's friendliest ham store. 

1 Minnesota 
PAL ELECTRONICS INC. 
3452 FREMONT AVE. NO. 
MINNEAPOLIS, MN 55412 
612-521-4662 
Midwest's Fastest Growing Ham 
Store, Where Service Counts. 

I Indiana 
Delaware I New Jersey 

DELAWARE AMATEUR SUPPLY 
71 MEADOW ROAD 
NEW CASTLE, DE 19720 
302-328-7728 
Icom, Ten-Tec, Swan, DenTron, 
Tempo, Yaesu, Azden, and more. 
One mile off 1-95, no sales tax. 

YOU SHOULD BE HERE TOO! Dealers: c ontact Ham Radio now for complete details. 

THE HAM SHACK 
808 NORTH MAIN STREET 
EVANSVILLE, IN 47710 
812-422-0231 
Discount prices on Ten-Tec, Cubic, 
Hy-Gain, MFJ, Azden, Kantronics, 
Santec and others. 

RADIOS UNLIMITED 
P. 0. BOX 347 
1760 EASTON AVENUE 
SOMERSET, NJ 08873 
201 -469-4599 
New Jersey's Fastest Growing 
Amateur Radio Center. 
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ROUTE ELECTRONICS 46 
225 ROUTE 46 WEST 
TOTOWA, NJ 07512 
201 -256-8555 
Drake, Cubic, DenTron, Hy-Gain, 
Cushcraft, Hustler, Larsen, MFJ, 
Butternut, Fluke & Beckman 
Instruments, etc. 

WITTIE ELECTRONICS 
384 LAKEVIEW AVENUE 
CLIFTON, NJ 0701 1 
201 -546-3000 
Same location for 63 years. FUII-line 
authorized Drake dealer. We stock 
most popular brands of Antennas and 
Towers. 

New Mexico 

PECOS VALLEY 
AMATEUR RADIO SUPPLY 
112 W. FIRSTSTREET 
ROSWELL, NM 88201 
505-623-7388 
Now stocking Ten-Tec, Lunar, Icom, 
Morsematic, Bencher, Tempo, 
Hy-Gain, Avanti and more at low, 
low prices. Call for quote. 

New York 

BARRY ELECTRONICS 
512 BROADWAY 
NEW YORK, NY 10012 
21 2-925-7000 
New York City's Largest Full Service 
Ham and Commercial Radio Store. 

GRAND CENTRAL RADIO 
124 EAST 44 STREET 
NEW YORK, NY 10017 
21 2-599-2630 
Drake, Kenwood, Yaesu, Atlas, 
Ten-Tec, Midland, DenTron, Hy-Gain, 
Mosley in stock. 

HARRISON RADIO CORP. 
20 SMITH STREET 
FARMINGDALE, NY 11735 
51 6-293-7990 
"Ham Headquarters USA" since 
1925. Call toll free 800-645-9187. 

RADIO WORLD 
ONEIDA COUNTY AIRPORT 
TERMINAL BLDG. 
ORISKANY, NY 13424 
TOLL FREE 1 (800) 448-9338 
NY Res. 1 (315) 337-0203 
Authorized Dealer - ALL major 
Amateur Brands. 
We service everything we sell! 
Warren KPIXN or B O ~  WA~MSH. 

Ohio 

UNIVERSAL AMATEUR RADIO, INC. 
1280 AlDA DRIVE 
COLUMBUS (REYNOLDSBURG), OH 

43068 
61 4-866-4267 
Complete Amateur Radio Sales and 
Service. AII major brands - spacious 
store near 1-270. 

Pennsylvania 

HAMTRONICS, 
DIV. OF TREVOSE ELECTRONICS 
4033 BROWNSVILLE ROAD 
TREVOSE, PA 19047 
215-357-1400 
Same Location for 30 Years. 

LaRUE ELECTRONICS 
11 12 GRANDVIEW STREET 
SCRANTON, PENNSYLVANIA 18509 
71 7-343-21 24 
Icom, Bird, Cushcraft, CDE, Ham- 
Keys, VHF Engineering, Antenna 
Specialists. 

SPECIALTY COMMUNICATIONS 
2523 PEACH STREET 
ERIE, PA 16502 
81 4-455-7674 
Service, Parts, & Experience For Your 
Atlas Radio. 

Virginia 

ELECTRONIC EQUIPMENT BANK 
516 MILL STREET, N.E. 
VIENNA, VA 22180 
703-938-3350 
Metropolitan D.C.'s One Stop 
Amateur Store. Largest Warehousing 
of Surplus Electronics. 

78th Edition 

Brand new, fully revised, 
covers the latest FCC 
exams. The new 78th 
Edition should be re- 
quired reading for 
everyone studying for 
the Technician, General, 
Advanced or Extra class 
license. This "grand- 
father" of all study 
guides has been careful- 
ly researched and pre- 
pared to ensure that you 
are capable of passing 
the Amateur exams if 
YOU successfully corn- 
plete the book. Every 
Amateur should have a 
copy as it also contains 
a complete set of the 
latest FCC Amateur 
Rules and Regulations. 
0 1 981 . Bigger than 
ever. 
' JAR-LG Softbound $4.00 

Plus $1.00 Shipping 

ORDER TODAY 

Available From: 

Ham Radio's Bookstore 
Greenville, 

New Hampshire 
03048 





Food for thought. 
C/ 

Our new Universal Tone Encoder lends it's versatility to 
all tastes. The menu includes all CTCSS, as well as Burst 
Tones, Touch Tones. and Test Tones. No counter or test 
equipment required to set frequency-just dial it in. While 
traveling, use it on your Amateur transceiver to access tone 
operated systems, or in your service van to check out your 
customers repeaters; also, as a piece of test equipment to 
modulate your Service Monitor 
or signal generator. It can 
even operate off an 
internal nine volt 
battery, and is available 
for one day delivery, 
backed by our one 
year warranty. 

All tones in Group A and Group R arc rrlcluded. 
Output level flat to within 1.5db over entire range selected. 
Separate level adjust pots and output connections for each tone 
Group. 
Immune to RF 
Powered by 6-30vdc, unregulated at 8 ma. 
Low impedance, low distortion, adjustable sinewave output, 5v 
peak-to-peak. 
Instant start-up. 
Off position for no tone output. 
Reverse polarity protection built-in. 

TEST-TONES: TOUCH-TONES: BURST TONES: 

1800 2100 2350 

Frequency accuracy, -C 1 Hz maximum - 40°C to + 85°C 
Tone length approximately 300 ms. May be lengthened. 
shortened or eliminated by changing value of resistor 

Group A 

Wired and tested: $79.95 

67.0 XZ 
71.9 XA 
74.4 WA 
77.0 XU 
79.7 SP 
82.5 YZ 
85.4 YA 
88.5 YB 

a F-- - COMMUNlCA77ONS SPECIAUUST l ! J  
426 Wert Tatt Avenue, Orange, Callfomra 92667 r-] (ROO)  854-0547/ Cal~fomra: ( 7  14) 998-302 1 - 

Frequency accuracy, + .I Hz maximum - 40°C to + 85°C 
Frequencies to 250 Hz available on special order 
Continuous tone 

91.5 ZZ 
94.8 ZA 
97.4 ZB 

100.0 12 
103.5 lA 
107.2 lB 
1 10.9 2Z 
114.8 2A 

1 18.8 2B 
123.0 3% 
127.1 3A 
131.8 3B 
136.5 47, 
141.3 4A 
146.2 48  
151.4 57. 

156.7 5A 
162.2 5B 
167.9 62 
173.8 6A 
179.9 6B 
186.2 72 
191.8 7A 
203.5 MI 



Adyer'sers v' 
check-off 

. . .  for literature. in a hurry .- we'll 
rush your name to the companies 
whose names you  "check-off" 

Place  y o u r  c h e c k  m a r k  in t h e  s p a c e  e t w e e n  
n a m e  a n d  n u m b e r  . Ex: Ham Radio &34 

Ace Comm . - 850 
AEA - 677 
Alaska Microwave - 
Alliance - 7M) 
Alurna - 589 
Amateur Elect . 

Supply - 659 
ARRL - 780 
Applied Inv . - 862 
Atlantic Surplus ' 
Barker b 

Williamson _ - 015 
Barry 
Bauman -- 017 
Bencher - 629 
Ben Franklin -- 864 
B.M.I. 878 
Bilal - 817 
Butternut 
C Comm - _ _  688 
Cal Crysal - 709 
Comm Concepts p- 
Comm . Spec . . 330 
Cubic - 111 
Curtis Electro - 034 
DCO - . 324 
Dayton Hamventlon ' 
Dielectric _ 899 
Drake ' 
EGE - . . 901 
E . T . 0 . ' 
Elcom - 877 
Electra - 910 
Encomm - . - 8 8 8  
Energy Elect . -. 
Eng . Consulting " 
Erlckson Comm . ' 
ETCO - 856 
G b c c o m m  ... 
Gilfer Assoc . ' 
G I.S.M.O. _ - 691 
GLB - 552 
Hal Comm . - . . 057 
Hal-Tronix - 254 
H . R . B . - 1 y  
H . R Horizons 
H . R . Magazine ' 
Ham Shack 879 
Hamtronics, N.Y. _- 
Harris Corp . 
Hatrv 889 
~ e a t h  1 060 
Henry . .- 062 
Howard Products 
lcom ' 

Jarneco - 333 
Jones - 626 
K b S - 9 0 3  
Kantronics ' 
Kengore - 538 
Kenwood ' 
LAR . .- 914 
Larsen - 078 
Lufel - 904 
MCG - . 915 
MFJ - 032 
MHz Elec . - 415 
Madlson 431 . . 

Microcraft -. 774 
Microwave Filter _- 637 
Mid-Com .. 479 
Motorola 

Semiconductor . 916 
N.P.S .. - 866 
Oak Hill Academy A.R S ' 
P.C. - 766 
Palomar Eng . 
Payne - 867 
Callbook - . 100 
Radio World - 592 
Ramsey - ._ 442 
Rochester Hamfest 
S-F A.R.S. MO 
Securltron - 461 
Selecto 895 
Sem~conductors 

Surplus - 512 
Sherwood - 435 
SkyIec 7 0 4  
Soectronics ' 
Spectrum Int . - 108 
Stewart Ouads - 890 
TRW RF Semi- 
conductors . 917 
Telrex ' 
Ten Tec ' 
Trans Corn 552 
Tr~onyx 796 
UNR Rohn _ _ 410 
Universal Comm 885 
VSC - 918 
V J Products - 855 
Van Gorden 737 

246 Vanguard Labs - 716 
Varlan - 043 
Vermont Publ~c Serv~ce 
Wawasee .- 91 1 
Websrer Assoc 423 

913 Western Elec . _ . 909 
Yaesu 127 

'Please contact this advertiser directly 

Limit 15 inquiries per request . 

April. 1981 
Please use before May 31. 1981 

Tear off and mail to 
H A M  RADIO MAGAZINE . "check off" 

Greenville . N . H . 03048 

NAME 

CALL 

STREET . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CITY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

STATE . . . . . . . . . . . . . . . . . . .  ZIP . . . . . . . . . . . . . . . . . . .  
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DON & MIKE'S 
SPRING HAS SPRUNG 

SPECIALS 

Cubic . Swan 103 . . . . . . .  $1 195.00 
Astro l5OA . . . . . . . . . . . . . .  779.00 
Mirage 823 1 watt-30 watt 

. . . . . . . . . . . . . . . . .  amp 89.95 
. . . . . .  DSI 5600A wlAntlAc 185.00 

. . . . . . . . . . . . . .  Robot 800 749.00 
. . .  Cushcraft A3 Tribander 169.00 

. . . . . . . .  AEA Morsematic 169.00 
. . . . . . . . . . . . . .  Bird 43, Slugs Call 

. . . . . . . .  CDE Ham-4 Rotor 199.00 
. . . . . . . . . . . . . . . . .  Ham-X 269.00 

BT-1 HFlVHF Rotator . . . . .  79.95 
FDK Palm 2 Handie with 

B PlAC . . . . . . . . . . . . . . .  149.00 
. . . . . . . . .  Cetron, GE 572B 38.00 

Kenwood Service Manuals 
. . . . . . . . . . . . . . . .  Stock 10.00 ea 

Telrex TB5EM . . . . . . . . . . .  425.00 
Telrex Monobanders . . . . . . . .  Call 
Santec HT-1200 

Synthesized . . . . . . . . . .  339.00 

Order Your 
KWM380 Now! 

Old Pricing & Free Goods! 
Rockwell Accessories in Stock 

Adel Nibbling Tool . . . . . . .  8.95 
. . . . . . . . . . . . .  Jane1 QSA5 41.95 
. . . . . .  Rohn Tower 20% off dealer 

25G, 45G Sections 
Belden 9405 Heavy Duty 

. . .  Rotor Cable 2#16, 6#18 4581ft 
. . . .  Belden 8214 RG-8 Foam 3 6 ~ l f t  

Belden 9258 RG-8 Minbcoax . l9slft 
. . . . .  Alliance HD73 Rotor 109.95 

Amphenol Silverplate 
. . . . . . . . . . . . . . . . .  PL259 1 00 

ICOM 255A 2M Synthesized 339.00 
wltouch-tone mike (limited qty.) 

ICOM 260A 2M SSBlFMlCW 449.00 

Late Specials: 
Kenwood TS.520SE, TS-130s . Call 
ICOM IC2ATITTPINICAD . .  249.00 
Bearcat 300 . . . . . . . . . . . . .  .39 9.00 

. . . . . . . . . .  Lunar 2M4-40P 109.00 
Call for TS830S. TS130S 

plus accessories 
MA~TER CHARGE; VISA 

All prices fob Houston except where in- 
dicated . Prices subject to change without 
notice. all Items guaranteed . Some items 
subject prior sale . Send letterhead for Dealer 
price list . Texas residents add 6% tax . 
Please add postage est imate $1.00 
minimum . 

rndDO8BM 
Electronics Supply, Inc . 

1508 McKinney 
Houston. Texas 77010 

(800) 231 -3057 
6-10 PM. CST. M.W. F 

7 1 31658-0268 

Ace Communications. Inc . . . . . . . . . . . . . . . . . . . . . . . . .  76 
AEA . Advanced Electronic Applications . . . . . . . . . . . . .  6 
Alaska Microwave Labs . . . . . . . . . . . . . . . . . . . . . . . . .  61 
The Alliance Manufacturing Company . Inc . . . . . . . . . . .  116 
Aluma Tower Company . . . . . . . . . . . . . . . . . . . . . . . .  97 
Amateur Electronic Supply . . . . . . . . . . . . . . . . . . .  95 
American Radio Relay League . . . . . . . . . . . . . . . . . . . . .  108 
Applied Invention . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37 
Atlantic Surplus Sales . . . . . . . . . . . . . . . . . . . . . . . . .  84 

. . . . . . . . . . . . . . . . . . . . . . . . . .  . Barker 8 Williamson Inc 37 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Barry Electronics 70 

. . . . . . . . . . . . . . . . .  Bauman. R.H.. Sales Company 83 
8encher.Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.84 
Ben Franklin Electron~cs . . . . . . . . . . . . . . . . . . . . . . . .  99 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Bilal Company 95 
Butternut Electronics . . . . . . . . . . . . . . . . . . . . . . . . .  94 

.. C.Cornm 92 
. . . . . . . . . . . . . . . . . . . . .  Cal Crystal Lab. lnc 50 

Communication Concepts . . . . . . . . . . . . . . . . . .  94 
Comrnun~cations Specialists . . . . . . . . . . . . . .  112 . 113 
Cubic Cornmun~cations. Inc . . . . . . . . . . . . . . . . . . . . . . .  83 
Curtis Electro Devices . . . . . . . . . . . . . . . . . . . . . . .  93.98 
DCO. Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  76 
Dayton Hamvent~on . . . . . . . . . . . . . . . . . . . . .  10.60 
Dielectric . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Drake. R L.. Co 1 
EGE . lnc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  107 
Ehrhorn Technological Operations . . . . . . . . . . . . . .  2 
Elcom Systems . lnc . . . . . . . .  .. . . . . . .  ... . . . . . .  60 
Electra Company . . . . . . . . . . . . . . . . . . . . . . . . .  51 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Encomm.lnc 55 
Englneerlng Consulting Services . . . . . . . . . . . . . . . . . . .  85 
Erickson Communications . . . . . . . . . . . . . . . . . . . . . . .  109 
ETCO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  84 
G b C Communications . . . . . . . . . . . . . . . . . . . . . . . .  50 
Gilfer Associates . Inc . . . . . . . . . . . . . . . . . . . . .  96 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  G.I.S.MO 84 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  GLB Electronics 98 

Hal Commun~cations Corp . . . . . . . . . . . . . . . . . . . . .  17 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Hal-Tronlx 116 

Ham Radio's Bookstore . . . . . . . . . . . . . . . . . . .  92.96. 111 
Ham Radio Horizons . . . . . . . .  .. . . . . . . . . . . .  82 
Ham Radlo Magazine . . . . . . . . . . . . . . . . . . . . . . . . . .  84.94 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TheHamShack 97 
Hamtronics . N.Y. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Harris Corp 83 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Hatry Electronics 61 
. . . . . . . . . . . . . . . . . . . . . . . .  Heath Company 57 

Henry Radio Stores . . . . . . . . . . . . . . . . . .  Cover ll 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . lcom America Inc 5 

Jameco Electronics . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  77 
Jones . Marlln P . b Associates . . . . . . . . . . . . . . . . . .  93 
K Et S Enterprises . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  99 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Kantron~cs 95.97 
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F, ALPHA 
D 77DX Amplifier 

1 

I Alpha 77DX: The ultimate ampli- 
fier for those who demand the 
finest. 
Eimac 8877 Tube - 1500 watts of 
plate dissipation. 

4. * 4.4 KVA Hypersil,', removable, 
J *s plu in Transformer. 

I',, ..) 
Lal oil-%lied, 25 mfd Filter Capacitor. 

?& A; QSK CW: Full break-in. (2) vacu- 
I um relavs. 

vacium Tunlng Capacttor. 
Ducted alr coollng, large, qulet 
blower, computer grade 
Warranty (Ilmlted) 24 months, 

I 

tube by Elmac 
Other ALPHA'S. 78, 76CA, 76PA. 
76A. 374A. 77SX (Export Only). 

LABORATORIES 
'MONARCH 10.15.20 

Meter "Trl-Band 
Model TB5EM/4KWP 

More Details? CHECK-OFF Page 114 april 1981 115 

rti; CX-11 -A / 5/477a//0/1~ Integrated Station 

POWER OUTPUT: 150 watts CWISSB output all bands 
(2) MRF 422 Finals. 
OPTIONAL POWER OUTPUT: 200 to 225 Watts CWI- 
SSB output 
SYNTHESIZED FREQUENCY COVERAGE: All ama- 
teur bands 1.8-30 MHz in full 1 MHz bands, plus 4 addi- 
tional 1 MHz bands for future expansion. 
TWO PTO'S: Dual receiving, transcelve on either, or 
split operation. 
QSK CW; Full break-in, vacuum relays. 300 Hz CW Fil- 
ter built-in. 1 
SELECTIVITY: Two 8 pole plus one 4 pole filter deliver ' '  

20 pole 1.4:l shape factor(6dB/60dB), plus post detec- , 
tion 1.5, 1.0, .4and .1 kHz bandwidth. 
BUILT-IN A,c supply. 11,5123ov. 501400 HZ. Hypersil' j transformer. IF shlft, nolse blanker, RF clipping, CW 

Phone Don Payne. K41D, for Special Prices. Brochure, and OPER- keyer, notchlpeak filter. 
SERVICING: Self service easiest of any transceiver by I 

ATING EXPERIENCE on the CX-11A and Alphas. using gold-plated sockets for transistor and IC re- 
placement. 

PAVME P!olQ resolved in field. 

I ' 
RELIABILITY: Less than 1 % failure. 99% of problems : 

QUALITY: All military and computer grade. 100% 
American made. 

Personal Phone - (615) 384-2224 PRICE $5900, mfg. by Signallone Corp., Phoenix, AZ 

P. 0. Box 100, Springfield, Tenn. 37172 85021. 

I 



lhe HD-73 

A precision instrument 
built to last. 

The HD-73 combines Dual-Speed rotation 
and a single 5-position switch with the clear 

visibility of a backlit D'Arsonval meter. So - you get precise control for fast and fine tuning. 
And the advanced technology of HD-73 
is backed by quality construction. Heavy 

duty aluminum casings and hardened steel 
drive gears. Lifetime factory lubrication that 

withstands -20°F. to 
1 20°F. temperatures. 
The superior design 

of the HD-73 mast 
support bracket, with 

optional no-slip positive 
drive, assures perfect 

in-tower centering with 
no special tools. 

\ Automatic braking 
minimizes inertia 

stress. 
Easy to install, a 
pleasure to use. 

% ,  The HD-73 is on 
your wavelength. 

Write for perform- 
ance details 

f IIIIIIIIIII-III- I want to tune in on HD-73. 
3 

I I 
1 Send complete details I 
) Give me the name of my nearest dealer. I 
I NAME 

I 
I I I ADDRESS I 
1 CITY STATE ZIP 1 

The Alliance Manufacturing Company, Inc., 
I 

Alliance, Ohio 44601 I 
\IIIIIIIIIIIIII-I J 

SEE YOU AT THE DAYTON HAMVENTION 
11C05 1 GHz, pre. Special $59.95 
ATF 417 preamp. net Special $19.95 
MRF 901 UHF transistor, 1 GHz Special $3.95 
COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL PART N l l  Ill I! Ill M A K i  YOIIR 
LIill'. I f  H C O M P i i  1E HAL.6DOA 7 DIGIT COUNTER W l T H  FREOUt lu( Y RANGE OF ZERO 
TO 1110 M H z  I t A T U R E S  I W U  I'IPUTS ONE FOR LOW FREOUENCI AND ONE FOR H I 6 H  
I R t U l J E N C Y  AUTOMATIC I F H O  SUPPRESSION T l M f  BASE I S  1 0 S t C  OR 1 SEC GATE 
WITH OPTIONAL 1 0  SEC LATE AVAILABLE ACCURACY + 0 0 1 %  UTILIZES 1 0  M H z  
CHYSTAL 5 PPM COMPLETE KIT $129 

HAL.3WA 7 DIGIT COUNTER (SIMILAR TO 6 0 0 A I  WlTH FREOUENCY RANGE OF 0 
3 0 0  M H z  COMPLETE KIT $109 

HAL6OA 8 DIGIT COUNTER W l T H  FREOUENCY RANGE OF LERO TO '10 M H z  OR BETTER 
ALJTOMATIC DECIMAL POINT ZERO SUPPRESSION UPON DEMAND tEATURFS TWO IN 
PUTS ONE FOR LOW FREOUENCY INPUT AND ONE ON PANEL FOR U S t  WlTH ANY INTER 
NALLY MOUNTED HALTRONIX PRE SCALER FOR WHICH PROVISIONS HAVE ALREADY 
REEN MA[)€ 1 0 SEC AND 1 SEC TIME G A l E S  4CCURACY 2 001% UTILIZES 10 M H z  
LRYSTAL 5 PPM COMPLETE KIT $109 

FREE: H A L - 7 9  CLOCK KIT PLUS AN INLINE RF PROBE WlTH PJRCHASE OF ANY FRE 
OUENCY COUNTER 

PRE-SCALER KITS 
HAL 300 PRE . . . . . ( P r e . d r l l l e d  G . 1 0  b o a r d  a n d  a l l  c o m p o n e n t s )  . . . . .514.95 
HAL 300 AIPRE. . . . . . . ( S a m e  a s  a b o v e  b u t  w l t h  p r e a m p ) .  . . . . . . . 524.95 
HAL600 PRE . . . . (Pre-drilled G . 1 0  b o a r d  a n d  a l l  c o m p o n e n t s ) .  . . . . $29.95 
HAL600 AIPRE. . . . . . . . . ( S a m e a s a b o v e  b u t  w ~ l h  p r e a m p ) .  . . . . . . . . $39.95 

HAL-1 GHz PRESCALER? VHF s UHF INPUT K OUT 
PUT l)IVIOES RV 1000 O F t R 4 T i S  1)N A 5ll.d ILL 5VOLT SLIPPLY 

PREBUILT & TESTED 579.95 

TOUCH TONE DECODER KIT 
li *<I V STABLE DECODER KIT C O M E S W I l H 2 S I I ! f D  PLAT' t r  I d R U  AVO SOLDER FLOWED 
1, 10 PC BOARD i 567 s 2 7402 AND ALL ELLCTRONI( ~ ,OMPONfNTS BOARD MEAS 
U H t 5 J  1 / 1 x 5  l l l l N C H E S  H A S  12 L INESOUT ONLYS39.95 

DELUXE 12.BUTTON TOUCHTONE ENCODER KIT UTILIZING THE NEW I C M  
!"'Of, CHlP PROVIDES ROTH VISUAL A N 0  AUDIO INOICAIIONS' COMES WITH ITS OWN 
TWO TONE ANODIZED A L U M I N U M  CARIPIET MLASURLS ONLY ?-314" r 3 - 3 1 4 "  COM- 
PLETE WlTH TOUCH TONL PAC HOAR0 CRYSTAL CHlP AND ALL NECESSARY COMPO- 
NFNTS TOFINISH THF KIT PRICED AT $29.95 . . .. . - - 

FOR THOSE WHO W l S H  TO MOUNT THE ENCODER IN A HAND-HELO UNIT THE PC ROAHD 
MEASURES ONLY 9 1 1 6 " ~  1.314" THlS PARTIAL KIT WlTH PC ROAR0 CRYSTAL CHIP 
AND COMPONENTS PRICED AT $14.95 

ACCUKEYER (KIT) THlS ACCUKEYER I S  A REVISE0 VERSION OF THE VERY POPULAR 
WR4VVF ACCUKEYER ORIGINALLY DESCRIBED BY JAMES GARRETT IN O S I  MAGA7INE 
AND THE 197',RADlOAMATEUR S HANDBOOK $16.95 

ACCUKEYER - MEMORY OPTION KIT PROVIDES A SIMPLE LOW COST M f  THOD 
Ot ADDING MEMORY CAPABILITY TO THE WB4VVF ACCUKEYER WHILE DFSIGNtO FOR 
['IRETI ATTACHMENT TO THE ABOVE ACCUhEYFR IT CAN ALSO BE ATTACHED 1 0  AhiY 
STANOARDACTUKFYtR BOARO WlTH LITTLE DIFFICULTY $16.95 

PRE-AMPLIFIER 
HAL.PA-19 WIDE BAND PRE.AMPLIFIER. .' (110 M H z  BANDWIDTH I -  3 d B  
POINTS1 1 9 d R ( > A l N  FULLY ASSEMBLED AND TESTED $6.95 

CLOCK KIT - HAL 79 FOUR.DlGn SPECIAL - 57.95. 
O P E R A T E S  ON 12 VOLT AC (NOT  s u p p L l i n l  I~ROVISIONS  OR DL AND 
ALARM OPERATION 

T'  6-DIGIT CLOCK 12/24 HOUR 
LOMPLETE KIT C@NSISTlfu(I OF 2 PC b 10 PRE O R L L t D  PC BOAR05 1 CLOCK CHlP 6 
FUI  L O M M  CATH READOUTS 1 3  TRANS 3 CAPS 9 RkSISTURS 5 DIODES 3 PUSH 
R l l l T O N  SWITCHES POWER TRANSFURMER AND INSTRUCT ON5 DON T RE FOOLED BY 
PARTIAL KITS WHERE YOU HAVE TO BUY EVERYTHING EXTRA PRICED AT $12.95 

CLOCK CASE AVAILABLE AND W l L L  FIT ANY ONE OF THE ABOVE CLOCKS R t t i U L A R  
PRICE Sh 50 BUT ONLY $4.50 WHEN BOUGHT W l T H  CLOCK 

SIX.DIGIT ALARM CLOCK KIT FOR HOME CAMPER RV OR FIELD DAY USE OPER 
ATE5 ON 12 VOLT AC OR OC A N 0  HAS ITS OWN 6 0  H z  T lME BASE ON THE BOARO COM 
PLETE WlTH A L I  ELECTRONIC COMPONENTS AND TWO Pl tCE PRE DRILLED PC BOARDS 
BOARD SIZE 4' x 3 COMPLETE WITH SPEAKER AND SWITCHES IF OPERATE0 ON OC 
THERE I S  NOTHING MORE TO BUY PRICED AT $16.95 

'TWELVE-VOLT AC LINE CORD FOR THOSE WHO W l S H  TO OPERATt THE CLOCK FROM 
110-VOLT AC $2.50 

SHIPPING INFORMATION - ORDERS OVER $20 0 0  W l L L  BE SHIPPED POSTPAID 
EXCEPT ON ITEMS WHERE ADDITIONAL CHARGES ARE REOUESTEO ON ORDERS LESS 
THAN 170 0 0  PLEASE INCLUDE ADDITIONAL $1  5 0  FOR HANDLING AND MAILING 

DISTRIBUTOR FOR 
Aluma Tower AP Products 

F] (We have the new Hobby-Blox System) - 
H AL-TRONIX K?.:i - 

a.HAL,, w,, P. 0. BOX 1101 
HAROLD C. NOWLAND SOUHGATK MICH. 48195 

W ~ Z X H  PHONE (313) 2851782 

Tell 'em you saw it in HAM RADIO! 



FT-707 i s  shown with 
optional FV-707DM VFO 
8 Scanning Micro 

THE FT-707 "WAYFARER" 
The introduction of the "WAYFARER" by Yaesu is the beginning of a new era in compact solid state 
transceivers. The FT-707 "WAYFARER" offers you a full 100 watts output on 80-10 meters and operates 
SSB, CW, and AM modes. Don't let the small size fool you! Though it is not much larger than a book, this is a 
full-featured transceiver which is ideally suited for your home station or as a traveling companion for mobile 
or portable operation. 
The receiver offers sensitivity of .25 uV110 dB SN as well as a degree of selectivity previously unavailable in a 
package this small. The "WAYFARER" comes equipped with 16 poles of IF filtering, variable bandwidth and 
optional crystal filters for 600 Hz or 350 Hz. Just look at these additional features: 

FT-707 with Standard Features 

FasUslow AGC selection 
Advanced noise blanker 
Built-in calibrator 
WWVIJJY Band 
Bright Digital Readout 
Fixed crystal position 
Factory-installed WARC bands 
Unique multi-color bar metering-monitors 
signal strength, power output, and ALC voltage. 

FT-707 with Optional FV-707DM 
& Scanning Microphone 

Choice of 2 rates of scan 
Remote scanning from microphone 
Scans in 10 cycle steps 
Synthesized VFO 
Selection of receiverhransmitter functions 

from either front panel or external VFO 
"DMS" (Digital Memory Shift) 

I Impressive as the "WAYFARER" is its versatility can be greatly increased by the addition of the FV-707DM 
(optional). The FV-707DM, though only one inch high, allows the storage of 13 discrete frequencies and with 
the use of "DMS" (Digital Memory Shift) each memory can be band-spread 500 KHz. These 500 KHz i vnds  
may be remotely scanned from the microphone at the very smooth rate of 10 Hz per step. 

The FT-707 "WAYFARER" IS a truly unique rig. 
See it today at your authorized Yaesu Dealer. VAEBU 

The radio. V 381 

I YAESU ELECTRONICS CORP., 6851 Walthall Way, Paramount, CA 90723 (213) N3-4007 ~ YAESU ELECTRONICS Eastern Service Ctr.,9812 Princeton-Glendale Rd.,Cincinnati ,OH 45246 



30 KW VHF power, grearer efficient!. 
4CX40,000c tetrode and cavitie! 
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