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This NEW MFJ Versa Tuner ll. . . 
has SWR and dual range wattmeter, antenna switch, efficient airwound 
inductor, built in balun. Up to 300 watts RF output. Matches everything 
from 160 thru 10 Meters: dipoles, inverted vees, random wires, verti- 
cals, mobile whips, beams, balance anes, coax lines. 

SWRIWATTS INDHIC TANCE ANTENNA TRANSNOTTER 
& 3 & 

MFU VERSA TONER 8 

MODEL MF SG8) 

Meter reads SWR 

and RF watts in 

2 ranges. 

Efficient airwound induc- 

tor gives more watts out 
and less losses. 

Antenna matching 
capacitor. 208 pf. 
1000 volt spacing. 

Sets power range, 
300 and 30 watts. 
Pull for SWR. 

Transmitter matching 
Capacitor. 208 of. 
1000 volt spacing. 

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

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

An antenna switch lets you select 2 coax 

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

A new efficient airwound inductor (12 po- 
sitions) gives you less losses than a tapped 

toroid for more watts out. 
A 1:4 balun for balance lines. 1000 volt 

Capacitor spacing. Mounting brackets for mo- 

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

run your full transceiver power output — up to 

300 watts RF power output — and match your 

MFJ-901 VERSA TUNER 

New efficient air wound coil for more watts out. 

Only MFJ uses an efficient air wound inductor (12 positions) 

in this class of tuners to give you more watts out and less 

losses than a tapped toroid. Matches everything from 160 

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

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

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

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

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

tors. 5 way binding posts. Ten Tec enclosure. 

ANTENNA SWITCH lets you select 2 
coax fed antennas, random wire or 

balance line, and tuner bypass. 

transmitter to any feedline from 160 thru 10 

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

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

whip, beam, quad, or whatever you have. 

You can even operate all bands with just 

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

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

Bocas . © 
2 RTE TONER 

Wishes 6 58% 

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

Matches high and low impedances. 12 position inductor. 

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

at 1.8 MHz. 

one existing antenna. No need to put up sepa- 

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

bile whip by tuning out the SWR from inside 
your car. Works great with all solid state rigs 
(like the Atlas) and with all tube type rigs. 

it travels well, too. Its ultra compact size_{ | 
8x2x6 inches fit easily in a small comer of 

your suitcase. 

This beautiful little tuner is hollser in a 
deluxe eggshell white -Ten-Tec enclose 
walnut grain sides. 

$0-239 coax connectors are, provided tok 
transmitter input and coax fed. aitennas. 
Quality five way binding posts are used for 

the balance line inputs (2), random wire input 

(1), and ground (1). 
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MFJ-400 8043 ECONO KEYER 

MFJ brings you a reliable, full feature economy keyer using 
the famous CURTIS-8043 keyer-on-a-chip. 

Panel Controls: Speed (8 to 50 WPM), pull-to-tune; 

volume, on-off; 3 conductor,“% inch phone jack for keying 

output and key paddle input. 

Internal weight control lets you adjust dot-dash-space 

ratio for a distinctive signal to penetrate QRM for solid 

DX contacts. Sidetone and speaker. Internal tone control. 

lambic operation with squeeze key. Dot memory. Instant 

start. Self completing. Jamproof spacing. Reliable solid state 

keying: grid block, cathode, solid state transmitters (— 300V, 
10 ma. max. and + 300V, 100 ma. max.). 

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

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

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

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

MFJ ENTERPRISES 
CIRCLE 32 ON READER SERVICE CARD 

P. O. BOX 494 
MISSISSIPPI STATE, MISSISSIPPI 39762 
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OF PERFORMANCE...IS THE iSYSTEM ONE! 
A DX’ers delight operating 20 meters on a full 26’ boom with 4 elements, 4 operational elements on 20-15- ~ i 
10, plus separate reflector element on 10 meters for currect monoband spacing. Featured are the large ea 

diameter High-O traps, Beta matching system, heavy duty taper swaged elements, rugged boom to element ; 

mounting ... and value priced! Additional features: » SWR less than 1.5 to 1 on all bands * 10 dB Gain 

* 20-25 dB Front-to-Back Ratio. 

SS) 

Insulated driven 

element with 

precision 
Beta match 

and 

heavy duty 
element 

mounts. 

The mechanically 
superior construction =|) —.__——- |- oe 

uses heavy duty ° ; 
boom to element 

extrusion. 

Shown with Wilson’s new optional 
Toroid Core BN-50-A Balun. © Advanced design large diameter 

High- Qa Traps for minimum loss and maximum power capacity 

Matching Method ..., Beta Boom Length .. 26’ Required 

Band MHz ......... 14-21-28 Boom Diameter , 2’’ O.D. Mast Diameter 2:-O.D, 
Maximum Power Input Legal Limit No. of Elements. .5 Surface Area ...... 8.6sq.ft. + . e w**  pnone Sets 
VSWR (at Resonance) 1.5 to 1 Longest Element 26’ 7” Windload at 78 mph 215 lbs. 

Turning Radius . 18’ 6” Impedance .,....... 50 ohms : 
F/B Ratio,..... 20-25dB Gaines ee ce OB 
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= o Electronics Corp. 
4288 So. Polaris ¢ P.O. Box 19000 ¢ Las Vegas, Nevada 89119 

Phone (702) 739-1931 © Telex 684-522 

Shipping Weight ... 65 Ibs. 
UPS Shipment in 2 Cartons 

2 as 
Phone Setting 
CW Sorting 

78 29.0 

10 METERS 
292 29.4 

a Phone Setting 

CW Setting 
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FOR THE 

INTERNATIONAL CRYSTALS & KITS XPERIMENTES 
OSCILLATORS « RF MIXERS » RF AMPLIFIER * POWER AMPLIFIER 

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

$4.95 ea. 

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

$4.25 ea. 

.02% Calibration Tolerance 

EXPERIMENTER CRYSTALS 
(HC 6/U Holder) 

MXX-1 TRANSISTOR RF MIXER 
A single tuned circuit intended for 
signal conversion in the 30 to 170 
MHz range. Harmonics of the OX or 
OF-1 oscillator are used for injec- 
tion in the 60 to 179 MHz range. 3 to 
20 MHz, Lo Kit, Cat. No. 035105. 20 
to 170 MHz, Hi Kit, Cat. No. 035106. 
Specify when ordering. 

$5.50 ea. 

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

$5.50 ea. 

PAX-1 TRANSISTOR 
RF POWER AMP 
A single tuned output amplifier 
designed to follow the OX or OF-1 
oscillator. Outputs up to 200 mw, 
depending on frequency and vol- 
tage. Amplifier can be amplitude 
modulated 3 to 30 MHz, Cat. No. 
035104. 
Specify when ordering. 

$5.75 ea. 

BAX-1 BROADBAND AMP 
General purpose amplifier which 
may be used as a tuned or untuned 
unit in RF and audio applications. 
20 Hz to 150 MHz with 6 to 30 db 
ain. Cat. No. 035107. 
pecify when ordering. 

$5.75 ea. 

20 to 60 MHz — For use in OF-1H OSC 

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

M/S Dept., P.O. Box 32497, 
Oklahoma City, Oklahoma 73132. 

Specifications 

$5.95 ea. 
20 to 60 MHz — For use in OX OSC Hi 

$5.95 ea 

International Crystal Mfg. Co., Inc 
10 North Lee 

Oklahoma City, Oklahoma 73102 

$4.75 ea. 

$4.75 ea. 

Cat. No. 
031080 3 to 20 MHz.— for use in OX OSC Lo 

Specify when ordering 
031081 

Specify when ordering 
031300 3to 20 MHz — For use in OF-1L OSC 

Specify when ordering 
031310 

Specify when ordering 
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By now a lot of you have realized that there is a great deal 

of difference between the First Amendment to the Constitu- 

tion and the Communications Act of 1934. What we are 

guaranteed by one as a citizen of the U.S., we are restricted 

in by the other as amateurs. What | am referring to is the 

common concept of free speech; the right to speak openly 

and frankly on whatever crosses our minds. The First 

Amendment says we have it and specifically section 1464 of 

the Communications Act of 1934 says we sort of have it. 

Section 1464 deals with what is called obscene, indecent 

and profane language. We could all conjure up words, 

thoughts and phrases which might fall into those categories. 

We might all agree in principle that such expression of 

thought has no place in amateur radio, and chose not to use 

it. But, Section 1464 legislates against the use of such lang- 

uage on the airwaves. It provides punishment for the trans- 

gressor. So, a philosophical and moral argument over the 

right to say what we please has been taken out of our hands 

and settled by government. 

Recently, a local listner sponsored f.m. station in New 

York, WBAI, has sought redress to FCC action on this very 

principle. Several years ago they aired a record containing 

language which falls under Section 1464. A listener objected 

to having his child hear such language and complained to the 

FCC. In subsequent action, the FCC ruled against the radio 

station whereby the station appealed the decision to the 

Supreme Court where the case is being decided as this is 

written. 

They, (WBAI), are in fact testing the validity of 1464 and 

the right of free speech with regard to the First Amendment. 

Part of the philosophy is that the airways belong to the peo- 

ple and as such should reflect what is topical in an unham- 

pered form. They cited language used in great literature, 

works by Shakespeare, the Bible and other famous works as 

unpresentable on the airwaves because of 1464. 

We, as amateurs can look at this and shrug our shoulders 

and say that it doesn’t concern us, but actually it does. We 

are subject to the very same rules as commercial and public 

broadcasting. What the Supreme Court finally decides will in 

the long run affect us as much as NBC, CBS, ABC and WBAI. 

If the airwaves, in fact, belong to the people, for their use 

Zero Bias 
an editorial 

in the broadest of terms, then it follows that the allocation 

of such airwaves could be looked at in terms of the most 

good. Our traditional view of ourselves in a sacrosanct posi- 

tion has been shaken in recent times by the CB phenomenon. 

We have seen the rise of CB as a hobby to the point of be- 

coming a social necessity. We have experienced the hobby’s 

jargon used in everyday speech. The aculturation process is 

complete, the peop/e now view the ‘‘social necessity’’ as we 

view the telephone. .. it’s there. 

Amateurs traditionally have reacted to such change with 

anger over what “they” are getting away with and a mixed 

bag of frustration and | think envy over what is happening in 

the civilian world. We have in the past fostered the special 

mystique of amateur radio shrouded in examinations, Morse 

code and hurdles we overcame (and enjoyed) to get where we 

are. Well, where we are is now in a state of flux. The times 

are indeed ‘’a-changin”’. 

We as a group have been singled out to pay the price for 

most of the RFI and TVI problems. The people spoke, the 

Government listened and we pay. It’s history and | won’t re- 

hash it for you here. Just keep in mind that whatever the 

Supreme Court decides with this case, more history is being 

made. 

This is not a story of doom and gloom or something that 

can be passively accepted or rejected. It’s the way things are, 

but not the way they could be. What WBAI is doing may or 

may not sit well with us or be the kind of thing we could 

champion. The net result will be something we will have to 

live with. On the other hand, it does show all of us that a rela- 

tively small organization can take on the FCC, can present 

their side to the Supreme Court and not arbitrarily accept 

being due processed to death. 

We can’t return to yesterday and can’t rely on tomorrow 

being better without some help. If and when ‘‘free speech” 

becomes freer, it and all that it implies won't take long to fil- 

ter down to us. Bejng angry, wate and vindictive never chang- 

ed anything. Remember, you don’t have to listen to any 

radio program or talk to any amateur you don’t want to. 

That's ‘free choice’’, and that’s another story. 

73, Alan: K2EEK 
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Announcing 

@ South Haven, MI — The Black River 

Amateur Radio Club will be operating 

a Special Event Station during the Na- 

tional Blueberry Festival in South 

Haven on July 20-23, 1978. The call of 

the Station will be W8IGV. The station 

will operate on or near the following 

frequencies: 3.975, 7.275, 14.275, 21. 

375, 28.675, 29.475 (OSCAR), and ran- 

domly throughout the Novice sub- 

bands. Any station working W8IGV dur- 

ing this period can receive a colorful, 

post-paid certificate by mailing a OSL 

to: The National Blueberry Festival, 

P.O. Box 224, South Haven, MI 49090. 

@ Marshall, MO — The Indian Foothills 

Amateur Radio Club’s Third Annual 

Hamfest will be held on Sunday, July 

23, 1978 at the Saline County Fair- 

ground’'s air-conditioned multi-purpose 

building in Marshall. Registration is 

$2.00 in advance and $2.50 at the door. 
Flea markets for the OM and XYL. 

Tables for a small charge. For additional 

info and advance tickets contact: Jim 

Little, WDOBPG, 405 East Rosehill, 

Marshall, MO 65340 or call (816) 

886-8583. 

@ Missoula, MT — The International 

Glacier-Waterton Hamfest will be held 

on July 15-16, 1978 in the West Glacier 

Area. Location will be the Three Forks 

Campground, 10 miles east of Essex on 

U.S. Highway 2. Registration begins 

at 9:00 a.m. MST. For more info, write: 

The — International Glacier-Waterton 

Hamfest, P.O. Box 2225, Missoula, MT 

59806. 

®@ McKeesport, PA — The 14th Annual 

Hamfest of the Two Rivers Radio Club 

is scheduled for July 23, 1978. The site 

will be the Green Valley Fire Depart- 

ment Fairgrounds off of U.S. Route 30 

near East McKeesport. For more info, 

contact: Andrew Salitros, W3OFM, 

2901 Stewart St., McKeesport, PA 

15732. 

6 © CQ @ July, 1978 

® Bowling Green, OH — The Wood 

County’s 14th Annual Ham-A-Rama 

will be held on Sunday, July 16, 1978 

at the Fairgrounds in Bowling Green, 

(just off 1-75). Gates open at 10:00 

a.m. Admission and parking are free, 

tables available for $3.00, or an 8 foot 

space for $2.00, (advance table or space 

rental to dealers only). K8TIH talk-in 

on 146.52 simplex. Tickets are $1.50 
in advance, $2.00 at the door. For more 

info, write: The Wood County Amateur 

Radio Club, c/o Eric Willman, 14118 

Bishop Rd., Bowling Green, OH 43402. 

@ Kingsford, MI — The 30th Annual 

U.P. Hamfest, co-sponsored by the 

Great Northern Repeater Association 

and the Mich-A-Con ARC of Iron 

Mountain-Kingsford, will be held on 

Saturday, July 29 and Sunday, July 

30, 1978 at the Dickinson County Arm- 

ory on M-95 in Kingsford. Registration 

will begin at 9:00 a.m.on both days. 

Tickets are $2.50 in advance and $3.00 
at the door. Plenty of free parking. 

Prizes galore! Talk-in will be on 146.25/ 
85 and 3922. For more info, write: UP- 

HAMFEST 78, Box 2056, Kingsford, 

Ml 49801. 

@ Palmyra, IL — The Quad-Co. Amateur 

Radio Club will be sponsoring the 21st 

Annual Hamfest of the ‘Breakfast 

Club’ on Jly 15 and 16, 1978 at Terry 

Park, 3/4 mile east of Palmyra. Mobile 

talk-in on 3973 kHz, 7 52 simplex, from 

noon Saturday until 4 p.m. Sunday. 

Pre-registration until July 7 is $1.50; 

$2.00 at the gate. Write ““HAMFEST”, 
c/o Quad-Co. ARC, Box 81, Chatham, 

IL 62629. 

@ Salem, OH — The Kent State Salem 

Amateur Radio Club will be holding a 

Hamfest on July 23, 1978. The Main 

door prize will be the Ten-Tec no. 540 

transceiver, courtesy of KenMar In- 

dustries. Doors open at 9 a.m., prize 

drawing at 3 p.m. Admission is $2, 

wives and kid under 12 free, flea market 

$1, and tables are $5. Talk-in on 146. 
10-70. For more info contact: W8JPG, 

147.27, Milhoan Electronics, 1128 West 

State St., Salem, OH 44460. 

® Charleston, SC — On July 8th and 

9th, 1978, the 5th Annual Charles 

_ Towne Hamfest will be held at the Gail- 

lard Municipal Auditorium. There will 

be displays and a swap meet on both 

days. For more info, contact: The 

Charles Towne Hamfest Committee, 

P.O. -Box  455522'@hass = ents aoc 

29405. 
@ Indianapolis, IN — The Indianapolis 

Hamfest will be held on Sunday, July 9, 

1978 at the Marion County Fairgrounds 

S.E. corner in Indianapolis. Gates open 

at 6:00 a.m. to 4:30 p.m. There will be | 

professional commerical exhibiting, a 

covered flea market, and an unlimited 

outdoor flea market. For more info, 

write: Indianapolis Hamfest, P.O. Box 

1002, Indianapolis, IN 46206. 

®@ Arlington, VA — The Amateur Com- 

puting 78 Microcomputer Festival will 

be held on July 22-23, 1978 at the 

Sheraton National Motor Hotel in 

Arlington. For more information on 

Amateur Computing 78 write to: 

AMRAD, P.O. Box 682, McLean, VA 

221018 

@ Rapid City, SD — The Black Hills 

Amateur Radio Club will be holding 

their Annual South Dakota Hamfest on 

July 1-2, 1978 at the Surbeck Center 

on the campus of the South Dakota 

School of Mines and Technology in 

Rapid City. Technical forums, ARRL 

forum, flea market, and _ industrial 

tours will be featured. The grand prize 

will be the Kenwood TS-520S. Admis- 

sion will be $5.00 at the door. For more 
info and/or assistance with reservations, 

write: The Black Hills ARC, Box 1014, 

Rapid City, SD 57709. col 
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Get optimum performance band 
for band. Choose from medium fe 
or high power resonators tor _~——_ 
your favorite bands. 

@ 
Fold over, 360° swivel mast for 
quick band change or easy a 
garaging. Select from two 
versions, fender/deck or bumper 
mount location. 

——— 
es 

Get exceptional reports, 
broadest bandwidth, 
lowest SWR. Use with any 
convenient length 50 ohm 
coax. Matching devices 

Stainless steel ball mount, 180° not required. 
adjustable, commercial duty for 
superior mechanical and electrical . 
performance. ; 

...and you'll mobile 
with the experts foremost 
choice... HUSTLER 

Get fixed station reports from 

your mobile —operate 6-10-15- 

20-40-75 or 80 meters with the 

experts and join the vast 

majority using Hustler for nearly 

two decades. 

Model BM-1 & 
Bumper Mount 

Standard 

oe 

ae 

For convenience, use the 
Hustler stainless steel 
resonator spring, 
and special design quick 
disconnect. : 

/ 
f 

Available from 

all distributors 

who recognize the best. Model MO-2 

: 
For Bumper Resonators 

Model QD-1 Mount fis ibe Be: wr-tronics 

; : 
i atts 

Quick Disconnect § Bree eee Location weet ne 

bee! 50 Ohm Feedline Model MO-1 Resonators corporation 

eee onal peace AMIS) 15800 Commerce Park Drive 
Resonator Spring Fender 2 KW PEP : , pais lees 

Location Greatest Coverage rookparK, To) 

HUSTLER ANTENNA PRODUCTS —for sixteen 
years—original designs—created and manufactured 
by American ingenuity, labor and materials—used by 
communicators throughout the world. 

(216) 267-3150 
Hustler designs are patented under one or more of the 
following assigned to New-Tronics Corporation 3287732, 

3513472, 3419869, 3873985, 3327311, 3599214, 3582951. 
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Our Readers Say 
Wighting A Wrong 

Editor, CQ: 

In response to those who read my 

article ‘‘Metamorphosis of CQ’, which 

appeared in the March 1978 issue and 

caught the error: 

Thanks to those who write 

To those who wish it better 

It’s too late to make it right 

Or blame the printer 

Of course it is the Isle of Wight 

it’s wrong to name another 

There is no isle of Wright! 

Norris K. Maxwell 

Stillwater, OK 

Teutonic Trickery 

Editor,CQ: 

Having just read Professor Heisse- 

luft’s fine thesis on contest operator 

selection using biorhythm techniques, | 

did notice one small omission due, no 

doubt, to excessive zeal on the part of 

the editorial staff. 

Certainly, the second paragraph 

should have read ‘‘Only those operators 

whose charts are in favorable state (e.g. 

MD, NY, PA, VA), (correction empha- 

sized), are permitted to operate... .”’ 

Those of us west of the codfish cur- 

tain know that the best E state is worth 

less when propagation is via Fo. 

Chip Margelli, K7JA 

Tokyo, Japan 

Ediforaca: 

| read the April 1978 article on Bio- 

rhythm Charts by Professor Heisseluft. 

| found it to be “‘Quatsch’’. As you 

know, “‘OQuatsch’’ in German means 

8 © CQ © July, 1978 

“throwing’’ the bull or pure baloney”. 

If | remember my German lessons, the 

Professor's name means “Hot Air’. 

“Grossmaul-an-der-Donau’’ means “‘big 

mouth on the Danube’’. The D.O.S.E. 

award given to the Professor obviously 

was presented due to people who be- 

came “‘eingeschlafen’’ from the Pro- 

fessor’s articles and dissertations. 

“Doc’, WB2|IWH 

Cliftom, NJ 

Sets An Even Course 

Editor CO: 

| am a 48 year old bricklayer and 

a collector of vintage radios. | have re- 

cently discovered the pleasures of ham 

radio. On August 5, 1977, | received my 

Novice ticket and on February 24, 

1978, | passed my Extra exam. With 6 

months of band work and dedication to 

purpose, | now have the coveted Extra 

class. 

My hope is that a ham somewhere 

may decide to stay in ham radio or to: 

upgrade with the knowledge that it is 

possible. 

| have applied for a 1 x 2 call sign 

and am now working 20 meter DX. 

Carl Elkins, WOD4KWO 

Nashville, TN 

Helping Hand Needed 

Editor, COQ: 

First of all, I’d like to thank you for 

putting an excellent magazine out. It 

is an aid in my studies for the general 

license here in Canada. I’m going it 

alone and have found several articles 

that cleared the fog in rough areas. 

| have a rig; a Morrow MB-560A 

transmitter and an MBR-5 receiver with 

power supply which | don’t know much 

about. The receiver is invaluable for 

=< ee = 

W1AW code practice but when: | have 

the license, | would like to fire the rig 

up for at least a couple of contacts. 

What | would like to know is if any 

readers who know anything about this 

unit would care to help out. Otherwise, 

| intend to put it on the shelve as there 

is enough interference on the air. 

Anyway, thanks again for putting 

the magazine out; keep up the good 

work. 

Bill Morrison 

RR no. 3, Shelburne 

Ontario Canada LON 150 

RF (you and) | 

Editor, CQ: 

My one year of CO is almost up and 

| felt | must thank you for an enjoyable 

year. | am not an amateur but | really 

enjoy tinkering with radios. | had read 

different amateur literature and got the 

impression that amateurs were starting 

to hate CBers. | started out with CB at 

a young age with radio control boats 

and when | was old enough, | got a CB 

that had one plug-in crystal in the front 

and built from there. | was therefore 

very impressed with your articles on 

CB and amateur RFI. After years of CB 

and many nights of SWL, | have a good 

ear and it is not uncommon for me to 

hear police calls, phone calls, CW and 

other yet unknown ORM on my TV. 

Your features on RFI and the league 

and FCC proposals to stop it are right. 

They won't work until John QO. Public 

finds out that the sound or lines on his 

TV are not those CBers or amateurs 

again but could be the neighbors’ mixer, 

vacuum cleaner, a passing car, or their 

local police. 

Keep up the good work. 

John C. Daenzer/KXD 1364 

Jacksonville, AR 

lal 

=o 



Atlas= -210x 
SOLO STAT 

The Perfect Mobile Rig 
With its exclusive PLUG-IN-AND-GO MOBILE MOUNT, its light weight rT PANS T 

(7 pounds), and compact size (3%2"’ high X 9%" wide X 92" deep) the Atlas et == Hl | Gay 

210x/215x is the perfect mobile rig. ‘*GE” RADIO INC. 

To go mobile just slip the 210x into its mobile mount and all connections are 417 Via Del Monte, Oceanside, CA 92054 

made automatically. Phone (714) 433-1983 
Special Customer Service Direct Line 

Bere 6 ON READER SERVICE CARD ATLAS 21 Ox or 21 ox $765 Joes ope 
with noise blanker $810 MADE IN AMERICA 

In just 10 seconds you’re on the air mobile! 



Before you buy an amplifier 

HERE MB 7? * 

Lift the Lid 
Before you invest your hard earned money in a linear 
amplifier, consider what’s inside. That’s where the dif- 
ference in quality is obvious. No lightweight, cheaply 

built components...In Henry amplifiers you will find 
only the best quality, heavy duty components. We build 
our amplifiers to perform at peak level month after 
month, year after year. Both the 2KD-5 and the 2K-4 
will operate full legal power continuous duty on all 
modes. We offer the amateur the linear amplifier that 

2KD-5 GENERAL SPECIFICATIONS: 

# The 2KD-5 is a 2000 watt PEP input (1200 watt PEP nominal 
output) RF linear amplifier, covering the 80, 40, 20, and 15 meter 
amateur bands. 

% Two Eimac 3-500Z glass envelope triodes operating in a grounded 
grid circuit. 

* Pi-L plate circuit with a rotary silver plated tank coil for greatest 
efficiency and maximum attenuation of unwanted harmonics. 

%* Full legal input in all modes. 2000 watts PEP input for SSB. 1000 
watts DC input for CW, RTTY and AM. 

we would want in our own stations. 

At Henry Radio we know how to build only one kind 
of amplifier...the best! 

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

* Price...$895.00 

* 10.5” high x 15” wide x17.5” deep 

2K-4..LINEAR AMPLIFIER. Offers engineering, TEMPO VHF/UHF AMPLIFIERS. Solid state power Tempo 40D02 2W 40W $165. 
construction and features second to none. Provides amplifiers for use in most land mobile applications. Tempo 40D01 1wW =40W _— $185. 
a long life of reliable service, while its heavy duty Increases the range, clarity, reliability and speed of Tempo 25D02 QWs 25a oti2on 
components allow it to loaf along even at full legal two-way communications. FCC type accepted also. Tempo 10002 2W 10W_~ $ 85. 
power. fees on all amateur as 80 thru 15 Drive Output Tempo 10001 1W 10W = $125. 
meters. | uwantt t that stron rsignalon 

Ainitbat, pb arc treriott Mod) Power Power Price TEMPO 100AL10 VHF LINEAR AMPLIFIER. the air that you've probably heard from other 2K 
users, now is the time. Move up to the 2K-4. Floor LOW BAND VHF AMPLIFIERS (35 to 75 MHz) Completely solid state, 144-148 MHz. Power 
console...$ 1095.00 Tempo 100C30 30W 100W_ $159. output of 100 watts (nom.) with only 10 watts 

Tempo 100C02 2W 100W_ $179. (nom.) in. Reliable and compact...$199.00 
TEMPO 6N2 brings thesamehighstandardstothe6 Tempo 100C10 10W 100W_ $149. TEMPO 100AL10/B BASE AMPLIFIER. ..$349.00 
and 2 meter bands. A pair of advanced design Eimac HIGH BAND VHF AMPLIFIERS (135 to 175 MHz) 
8874 tubes provide 2,000 watts PEP inputon SSBor Tempo 130A30 30W 130W_ $189. Henry Radio also offers a broad line of commer- 
1,000 watts on FM or CW. Complete with self- Tempo 130A10 10W 130W_ $179. cial and FCC type accepted amplifiers covering 
contained solid state power supply, blower and RF Tempo 130A02 2W 130W_ $199. the range of 3 MHz to 500 MHz. Henry amplifiers 
relative power indicator. ...6895.00 Lames ee thy ey Me are in use all around the world. Commercial and 

: empo : : s . : 

TEMPO 2002. The same fine specs and features as Tempo 80A02. 2W  80W _ $159. export ao ee sata ilable at T 
the 6N2, but for 2 meter operation only. ...$745.00 tempo 50A10 10W SOW $ 99. pene sou ge aot rape available at Tempo 

ealers throughout the U.S. TEMPO 2006. Like the 2002, but for 6 meter Tempo SOA02 2W SOW $119. 3 . 
operation. ...$795.00 Tempo 30A10 10W 30W $ 69. please call or write for complete information. 

Tempo 30A02 2Ww 30W $ 89. 
@ 

UHF AMPLIFIERS (400 to 512 MHz) 

Tempo 70030 30W 70W $210. 

Tempo 70010 10OW 70W $240. 

Tempo 70D02 2W 7OW $270. 

Tempo 40010 10W 40W $145. 

11240 W. Olympic Blvd., Los Angeles, Calif. 90064 213/477-6701 
931 N. Euclid, Anaheim, Calif. 92801 714/772-9200 
Butler, Missouri 64730 816/679-3127 

Prices subject to change without notice. 

Alf of the above except the 6N2, 2002, and 2006 
are available at Tempo dealers throughout the U.S. 
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Astatic’s 877L omnidirectional & 
dynamic desk microphone performs 
as beautifully as it looks. And 
it’s attractively priced, too! 

Here’s the microphone that’s naturally better. 
Electronically engineered as only Astatic 
can. . .quality through and through! With smooth, 
peak free wide band frequency that has a slight rise 
above 2000 Hz for “natural” highly intelligible sound. —_ 
And priced competitively for your economy.  . 

Don't let that attractive styling fool you. The 877Lis 
built to take it! The easy to use, push bar operated 
DPDT leaf switch gives a long, trouble-free service _ 
life. The tough, molded high impact housing is _ 
available in decor matching black, white or beige. 

When you're looking and listening for the best in 
microphones, do what comes naturally. And you'll __ 
select the Astatic 877L every time. See your | 
electronics dealer or distributor, ts 
Or write Astatic for more information. —_— 

Available in White, Black, a Beige. 7 

Suggested List Price ~$70.00 — : 

_ Imagination in communications _ 

J 

f E 

Pr 

—\o 
THE ASTATIC CORPORATION 

Commercial Sound Division 
CONNEAUT, OHIO 44030 (216) 593-1111 

TLX 980712 

IN CANADA: 1820 Ellesmere Road. Scarborough, Ontario M1H 2V5, (416) 438-0384 | 
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- If they copy the quality, 
_ they can't meet the price. 

7 
The original DenTron Super Tuner. The original Su- 
per Super Tuner. The original MT-3000A. And now 
DenTron brings you the original MT-2000A, an eco- 
‘nomical, full-power tuner designed to handle virtually 
any type of antenna. 

The sleek styling and low profile of the MT:2000A is 
beautiful, but be assured that is only a part of the ex- 
citement you'll derive from the MT-2000A. The MT- 
2000A is designed and engineered using heavy-duty 
all-metal cabinetry, and high quality American com- 
ponents throughout. 
When you consider the MT-2000A’s unique features: 
5BA"H x 14"D x 14’°W, front panel coax bypass 
switching, front panel lightning protection antenna 
grounding switch, 3KW PEP, and the ability to match 

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

MT-2000A $1 99.50 at your favorite dealer. 

ron 
Radio Co., Inc. 

2100 Enterprise Parkway 
Twinsburg, Ohio 44087 

216 425-3173 
CIRCLE 11 ON READER SERVICE CARD 



Radio Shack’s personal computer system? 
This ad just might make you a believer. 

TRS-80 “Breakthru” 
e TRS-80 microcomputer 

@ 12” video display 

e Professional keyboard 

@ Power supply 

e Cassette tape recorder 

e 4K RAM, Level-| BASIC 
@ 232-page manual 

_ @2 game cassettes 

You can’t beat 
the 4K system at 

$599 

...or the step-up 
16K system at 

$899 

TRS-80 “Sweet 16” 
e Above, except 
includes 16K RAM 

...or the fast 
4K/printer system at 

$1198 

TRS-80 “Educator” 
Po e Above, except 

includes 4K RAM and 
screen printer 

see or the Level-Il TRS-80 ‘‘Professional”’ 

16K/printer/disk * Above, except 
system at disk drive: expansion 

interface, and 
Level-Il BASIC $2385 

So how are you gonna beat the system that 
does this much for this little? No way! 

... lhe amazing new 
32K/Level-II/2-disk/ 

line printer system at 

$3874 
Get details and order now at Radio Shack stores and dealers in the USA, Canada, UK, Australia, Belgium, Holland, France, Japan. 

Write Radio Shack, Division of Tandy Corporation, Dept. C-094, 1400 One Tandy Center, Fort Worth, Texas 76102. Ask for Catalog TRS-80. 

Radie Shack 
Prices May Vary at Individual Stores and Dealers The biggest name in little computers 

TRS-80 “Business” 
e Above, except 
includes 32K RAM, 
line printer, 
and two disk drives 

Please send all reader inquiries directly 

July, 1978 © CQ e@ 13 



SUPER-QUAD 
FIBERGLASS 
ANTENNAS 

* 

COMPLETE KITS INCLUDE 

HAROWARE, WIRE, ALL 

MOUNTS, BOOM 

Ld 

STRONGER AND LIGHTER 

THAN ALUMINUM 

* 

MAXIMUM GAIN 

AVAILABLE IN A COMPLETE RANGE OF KITS 

Special Insturction Manual on 

Kirk's “Super Quads” $2.00 

2 3 4ELEMENT TRI BAWD 

10 15 20 METER . AMATEUR NET FROM $213.90 

2 3 4ELEMENT DUAL BAND 
10 15OR10 6 METER AMATEUR NET FROM $125.35 

$436.25 2 ELEMENT 40 METER AMATEUR NET 

UHF 4ELEMENT 20R6 METER 

AMATEUR NET FROM $60.45 

ANTENNA MOUNT KITS 

REVOLUTIONARY & 

_BREAK-THRU 
IN ANTENNA DESIGN 

BRAND 
NEW KIRK’S 

EK} 
OSES ss, 

AWSEFYR | 
Design 

See QST. Aug. 

l97L, page 39 

ALL-FIBERGLASS 

HELICOIDAL BEAMS 
2&3 ELEMENT - 40 METER 

AVAILABLE IN: 

CHECK THESE OUTSTANDING 

ALL FIBERGLASS 

ELEMENTS & BOOM 

ELEMENT LENGTHS 25% 

TO 35% SHORTER TIAN 

METALLIC ARRAYS 

2, 3,4 &5 ELEMENT - 10-15-20 METER 

AND EXCLUSIVE FEATURES: 

COPPER TAPE, SPIRALLY 
WOUND ELEMENTS 

COATED WITH DURATHANE 

VSWR LESS THAN 1.5 AT 
UPPER & LOWER 

BAND LIMITS 

GREAT STRENGTH 
AND VERY LIGHT 
Example: 

3Element 40M 46Lbs. $589.50 
3 Element 20M — 17 Lbs. $249.94 
3 Element 15M — 9Lbs. $192.45 
3 Element 10M - 8Lbs. $149.95 

PRECISION CONSTRUCTION, 

MINIMUM ASSEMBLY TIME. 
NO TUNING 

NO ADJUSTING 

COMPLETE PACKAGED KITS INCLUDING 

SPIDERS OR V-SUPPORTS e BOOM TO MAST MOUNT 

eALL NECESSARY ASSEMBLY HARDWARE 

eINSTRUCTION MANUAL 

HEAVY DUTY CAST ALUMINUM 

DELTA LOOP MOUNT KIT 

WORLD'S 1:1 Or 
FINEST 1:4 

BROAD BAND. RATIO 
1%" Hub V-Supports 

1%" Boom to 1%" Mast T-Mount : on aff 
th : Kirk Broad Band Baluns Kirk Baluns provide the greatest breakdown 2 Hub V Supports are designed for match- insurance by use of mylar insulation between 2 Boom to 1% Mast T-Mount .. . ing an unbalanced the tough poly thermaleze winding and the * 

line, such as coaxial Ferrite Core and a final dip coating of low 3 Hub V-Supports cable, to a balanced dielectric impregnation. Handle peak power of 3 Boom to 2 Mast T-Mount antenna to produce a 2000 watts provided ratio error is low. 
symmetrical wave form Uni . . F 

F ; que in design, Kirk Baluns 
of equal intensity from are produced in two distinc. NET PRICE 
the current cycle. F i 

tive models: One for Dipoles $14.25 
= | and one for Beam Antennas. $ 

WITHOUT E 

BALUN 

| 

Application Frequency Coverage & Power Rat- 

WITH felt al See if 

QUAD MOUNT KIT 

1%" Hub Spiders (Small Spider for VHF) 

%" %" Mast T-Mount 1% Boom to 1% 
ings For The Various Models Shown Below 

MODEL APPLICATION F/MC. POWER 

5075-D 2K PEP 
5075-B 2K PEP 
5075-LF 2K PEP 

1%" Hub Spiders 

(Heavy Spider for 6M & 10M) 

1%" Boom to 1%” Mast T-Mount 

1%" Hub Spiders 

1%" Boom to 1%” Mast T-Mount 

2" Hub Spiders 

2" Boom to 1%” Mast T-Mount 

3” Hub Spiders 
3” Boom to 2” Mast T-Mount 

Dipole 3.4-52 mcs 
Beam 3.4-52 mcs 
Dipole 1.7-10 mcs 

MODEL 
5075-B 

For Beam 
Antennas 

Net Wt. 7 Oz. 

Antennas 
Net Wt. 7 Oz. 

WRITE FOR FULL INFORMATION. PRICES DO NOT INCLUDE POSTAGE. 

PRICES ARE SUBJECT TO CHANGE 

KIRK ELECTRONICS DIVISION 
VIKING INSTRUMENTS, INC. 

73 Ferry Rd., Chester, CT 06412 @Telephone: (203) 526-5324 
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THE ALPHAS ARE COMING! 

FOUR RUGGED NEW BEAUTIES. 

There are lots of so-called “Maximum Legal Power’”’ 
linear amplifiers on the market. Why is it that so many 
knowledgable amateurs, after checking out (and often 
owning) the others, ultimately choose an ALPHA? 

For one thing, “maximum legal power” doesn't begin to tell 
the whole story. Nearly all manufacturers’ ratings implicitly 
assume an amateur service duty cycle much less than 
100%. Even the terms “continuous” and “100%” duty have 
been so debased in recent years as to be meaningless 
unless explicitly defined. The consequence, too often, is a 
power transformer or tube going up in smoke during a long 

operating period. 

Every ALPHA amplifier is unequivocally rated to run a full 
1000 watts of continuous, average d-c power input, in any 
mode, with No Time Limit (NTL). You could leave your 
ALPHA (ANY ALPHA) all day with a brick on the key, ata 
kilowatt input (or at 2 KW PEP input, two-tone SSB) without 
hurting it. In fact, you could leave it for weeks: last year we 
ran a standard ALPHA 76 keydown at a kilowatt for 18 days 
without ill effect. That's ALPHA POWER. To top it off, your 
new ALPHA is protected by. ETO’s exclusive 18 MONTH 
factory warranty — SIX TIMES AS LONG as the industry- 
standard 90 days! Now that DOES pretty much tell the 

whole story. 

ALPHA/VOMAX: SeEECH 
PROCESSING IN A CLASS BY 
ITSELF ... for “talk power,” low 
distortion, and ease of use, it has 

no equal. 

. EACHINA CLASS BY ITSELF | 

These new ALPHA’s are even better than their famed 

ALPHA 76/374 Series predecessors... Believe it or 

not! 

The pleasure of owning and using a new ALPHA is en- 
hanced by the ruggedly handsome new metal work... 
refined metering and pushbutton control systems . . - im- 
proved bandpass circuits in the no-tune-up models. One 

version combines the great conveniences of no-tune-up 
operation AND full CW break-in. Another brings ALPHA 

POWER to 6 meters. 

We've retained the robust components and basic circuitry 
that compiled such an amazing record of freedom from 
major failures in the ALPHA 76 and '374. Why tamper with 

success? 

We think the new ALPHA’s set a standard for style. But the 
real beauty of every ALPHA linear amplifier is INSIDE the 
cabinet — where engineering and craftsmanship tell the 
whole story of ALPHA superiority. 

For detailed descriptive literature and fast service on an 

even-greater new ALPHA, contact your dealer or ETO 

direct. 

ALPHA: Sure you can buy a cheaper linear... 

But is that REALLY what you want? 

Ete Ehrhorn Technological Operations, Inc. 

P.O. Box 708 + Cajon City, Colorado 81212 + (303) 275-1613 | 
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the super-compact 

aldat03 
only 314" high x 9” wide x 1212” deep e less than 814 pounds 

~ _ ALDA 103, the trim little powerhouse with incredible perfor- 
~-mance for the price! ALDA 103 provides a full 250 watts PEP 

~~. input for SSB operation, and 250 watts DC input for CW. And 
~ =. when if comes to performance, ALDA 103 is the hottest little 

transceiver going — all solid state, totally broadbanded and 
» super-stable VFO. 

~~ « Ideal first transceiver for brand new novices! You'll want a 
~ full-capability CW/USB/LSB unit with all the power and per- 
~. formance you can use. ALDA 103 gives you 250 watts DC input 

~ for CW, the maximum allowable power for your novice 

for CW operation. And with your general license, just plug in 
your mic and use the ALDA 103’s full 250 watts PEP on SSB! 

Perfect second or mobile unit for seasoned hams! If you're 
looking for a super-sharp, compact unit to use in your car or 
boat, ALDA 103 will live up to your expectations. Absolute 
worst case sensitivity 0.5 UV for 10 dB S+N/N — a must for 
mobile operation. Receiver audio output of 3 watts min- 
imum — another must. Also, very low receiver power drain 
of only 5.5 watts — that's 0.4 amps at nominal 13.8 VDC 
including power for dial and meter lamps! 

__ license. When you upgrade to technician, you've got 2 bands 

GENERAL SPECIFICATIONS 
Semiconductors: 39 diodes, 23 transistors; 11 integrated 

circuits 

Nominal 13.8 VDC input at 15 amps, 

negative ground only 

Receive — 5.5 watts (includes dial and 

meter lamps); Transmit — 260 watts 

3-1/4" high x 9” wide x 12-1/2" deep 
(82.55 mm x 228.6 mm x 317.5 mm) 

8-1/4 Ibs. (3.66 kg) 

Power 

Requirements: 

Power 

Consumption: 

Dimensions: 

Weight: 

PERFORMANCE SPECIFICATIONS 

80 meter band — 3.5 to 4.0 MHz 

40 meter band — 7.0 to 7.5 MHz 

20 meter band — 14.0 to 14.5 MHz 

CW; USB; LSB 

SSB — 250 watts PEP nominal 

CW — 250 watts DC maximum 

(adjustable) 

Frequency Range: 

Modes: 

RF Input Power: 

Transmitter: 

Antenna 

Impedance: 

Carrier 

Suppression: 

Side-Band 

Suppression: 

50 ohm, unbalanced 

Better than —45 dB 

Better than —55 dB at 1000 Hz 

Distortion 

Products: 

AF Response: 

Spurious 

Radiation: 

Better than —26 dB 

500 to 2500 Hz 

Harmonics better than —45 dB below 

30 MHz; better than —60 dB above 
30 MHz 

Less than 100 Hz drift per hour (froma 

cold start at room temperature) 

High impedance 3000 ohm 

Frequency 

Stability: 

Microphone: 

Receiver: 

Sensitivity: Better than 0.5 watts audio output for 
0.5 wV input 

Better than 10 dB S+N/N for 

0.5 pV input 

Image Ratio: Better than —60 dB 

(typical with respect to 0.5 wV input: 80 meters — 

—130 dB; 40 meters — —100 dB; 20 meters — —75 dB). 

IF Rejection: Better than -70 dB 

(typical with respect to 0.5 wV input: 80 meters — 

110 dB; 40 meters — 80 dB; 20 meters — 75 dB). 

Intermodulation 

Intercept Point: 

Signal-to-Noise 
Ratio: 

Better than 10 dBM 

Selectivity: 2.5 kHz — 6 dB; 5.0 kHz — 60 dB 

Audio Output 

Power: 

Audio Distortion: 

More than 3 watts 

Less than 5% at 3 watts 

including microphone and 
mobile mount, too. 

OPTIONS & ACCESSORIES 

Noise Blanker — 

Model No. PC 701 

100 kHz and 25 kHz 
Dual Crystal Calibrator — 

Model No. PC 801 $14.95 
Portable Power Supply — Model 
No. ALDA PS 115: average duty 
15 amp unregulated; input — 
115/230 VAC, 50/60 Hz; output — 
13.8V nominal at15amps .... $79.95 

Heavy Duty Power Supply — Model 
No. ALDA PS 130: output — 
regulated 30 amp at 13.8 VDC; input — 
115/230 VAC, 50/60 Hz 

$29.95 

alda communications, inc. 215 Via El Centro Oceanside, CA 92054 (714) 433-6123 

ALDA 103 is completely manufactured in the U.S.A. CIRCLE 1 ON READER SERVICE CARD 



GOLLECTAHOLICS 
*People who have an uncontrollable 

urge fo collect one of everything. 

By Alan ti. Dorhofier* KR2EEN 

When Vail and Morse 

were busy devising the 

telegraph and Morse 

code there was pro- 

bably someone sifting 
through their trash-bin 

looking for something 
that would be worth a 

great deal of money in 
years to come. A scrap 

of paper, a piece of un- 

finished equipment a 

packing box, periodi- 

cals and catalogs all 

have intrinsic value 
Aradition (is cin. It 

has become fashion- 
able and fun to begin 

collecting artifacts of 

many periods, and to 

display these as decor- 
ations in our homes. Societies and organizations 
spring up whose intent is to preserve a sense of 

history, while providing a common meeting ground 

for people with similar interests Recognized experts 

arise in very esoteric areas, and before you know it 

an entire subculture exists, whose consuming pas- 

sion is the preservation for antiquity of narwhal 

horns 
Amateur radio is no different. There is an ever- 

growing element of collectors garnering every gem 

connected with electricity and electronics. Come 
summer. the country-side Is scoured for garage sales. 

flea markets and hamfests with flea markets to root 

out the mint’ whatever Classified ads (including 

mine) abound seeking out or selling something to 

enhance a collection. 
Our cover this month would enhance most any 

collection and would certainly be a conversation 

*Editor, CO 

piece when displayed, 

especially at yourOTH. 

The photo shows a 

J.H. Bunnell Co., Main 
Line Sounder. The 
New York based com- 

pany manufactured 

the sounder after the 

turn of the century 

and it was used by the 

press, railroads and the 

military as a portable 

means of connecting 

into the main cir- 

cuit. This eventually 

led to the elimination 

of relay systems, local 

sounders and_ local 

battery systems (many 
of which are on collec 

tors shelves now). 
Think of the fun you can have going through 

some old magazines or catalogs. Imagine what it 

would take to restore an old piece of equipment to 

working order, or the thrill of locating something 

brand new that was stored away in an attic years 

ago and forgotten; Who bought it? Who used it? 

Each crease, scratch and dent adds to the history 

and lore 
Remember, amateur radio is still basically in it’s 

infancy Although technology has increased tremen- 

dously in a very short time the time span we are 

collecting from is relatively short. There is still ma- 

terial around and more to be found that is worth 
collecting and preserving It’s a lot of fun and a very 

good investment if you re careful. 
The next time someone offers you Fessunden’‘s 

tooth brush think about it and if you can’t use it, 

let me know. col 

Our cover photo comes from the Collection of Canadian National, Toronto. It is reproduced with permission of “In Search” 

magazine, Department of Communications, Ottawa, Canada. 
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In this interesting article, John Nagle discusses the theory 
and operation of an instrument which measures Q. He also 
talks about some frequently seen, but not so generally 
understood, electronics terms. 

The General Radio 
821R.F. 

Admittance Bridge 
(A Poor Man’s Q-Meter) 

Part 1 

BY JOHN J. NAGLE*, K4KJ 

cQ readers are always interested in test equipment that is 
low in cost and which can be used around. the shack for a 
variety of measurements. One such instrument is the General 
Radio 821 R.F. Admittance Bridge. This instrument comple- 
ments the GR-916/1606 family of r.f. impedance bridges, 2 in 
that the 916 measures low impedances (up on to 1000 ohms), 
while the GR-821-A measures high impedances, at least 
1000 ohms and up, depending on the frequency (actually 
zero to 3000 wmhos conductance, as | will explain later). 

Under some circumstances it can directly measure some 
relatively low impedances such as an electrically short an- 
tenna or other high-Q circuits. Admittances outside the 
normal range of the instrument can usually be measured by 
placing a high reactance in series with the unknown device. 

The merits of the 821 have gone relatively unnoticed by the 
amateur community as evidenced by the comparatively low 
price of this instrument. My own GR-821-A cost $50 several 
years ago in “hardly used” condition; | saw one for $35 at the 
Gaithersburg, Maryland Hamfest in 1975 in acceptable con- 
dition. The used test-equipment houses list this instrument 
from $150 to $425. Most of the prices | have seen are less than 
one-third to one-quarter the price for a GR-916/1606 instru- 
ment. Yet, the GR-821 is just as useful'as the GR-916/1606. 
One possible reason for the relatively low price is that the 

821 reads in “funny units,” i.e., admittance, mhos, conduc- 
tance and susceptance ... units with which the amateur 
community is not too familiar. While these units are perfectly 
valid for describing the behavior of electronic components, 
they are new to many amateurs who are more familiar with the 

terms, impedance, ohms, resistance and reactance. 
This article will describe the GR-821, its operation, and 

*12330 Lawyers Road, Herndon VA 22070 
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RESISTANCE +jiXsQ 
Zs = Rs + jXsQ REACTANCE 

——_<> 

o——_—_ 

Fig. 1 — Zs = Rs + jXs ohms defined. series connected 
resistance and reactance. 
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some-of the measurements you can make with it. Appendices 
will show how to use the“funny units” directly or to convert 
them into more common engineering terminology. Programs 
for doing this on a programable calculator will also be given. 

First, what does the instrument actually measure and how 

do we use the data? General Radio called the instrument a 
“Twin-T-Ilmpedance Measuring Circuit.” The word “Impe- 
dance” is a misnomer; the 821 actually measures conduc- 
tance and susceptance which are the two components of 
admittance. A more accurate name would be Twin-T Admit- 
tance Measuring Circuit. This, however, is rather long- 
winded so | will refer to the 821 simply as an admittance 
bridge, recognizing that the word “bridge” is not accurate 
either; but is shorter than Twin-T Measuring Circuit. 

All amateurs are familiar with Ohm's law written in the form 

(1) 

where E is the voltage across an impedance in volts and | is 
the current flowing through the impedance in in amperes. Z is 
the impedance in ohms and is expressed as 

E=IZ 

Zs = Rs + jXs ohms (2) 

The use of impedance the expression impJies aseries combi- 
nation of aresistance and reactance as shown in fig. 1. If the 
reactance is inductive, it has a plus sign; if the reactance is 
Capacitive, anegative signis used. Mathematically speaking, 
equation (2) is.a complex number, as evidenced by the 
imaginary operator j in front of the reactive terms, so that 
impedances must be manipulated in accordance with the 
laws of complex numbers. This will not pose any problem, 

though, in the work we will be doing. 

*}Bu 
SUSCEPTANCE 

Yp = Gp ! jB MHOS 
—_— 

Gp MHOS 
CONDUCTANCE 

Fig. 2 — Yp = Gp + jB mhos defines parallel connected 

conductance and susceptance. 



Ohm’s law may also be written 

SEY 

where Y is the admittance in mhos and 

Yipes Gp =e jBp mhos 

Here Yp represents a parallel combination of conductance 
and susceptance, as shown in fig. 2. 
The unit of admittance is mho—ohm spelled backwards. 

The conductance, G, in the admittance form is the analog of 
resistance (R) in the impedance form of equation (2); in the 
physical world they both dissipate energy. Mathematically, 
both terms represent the real part of a complex number. 
Similarly, the susceptance + jB in equation (4) is the analog of 

reactance + jX in equation (2); they both represent the 
imaginary part of their respective equations. There is one 
important difference, however: inductive reactance is posi- 
tive while inductive susceptance is negative. 

It is important to realize that Zs = Rs + jXs mathematically 
describes a resistance and reactance connected in series 
and not in parallel. Similarly, Yop = Gp + jBp describes 
mathematically a conductance and susceptance connected 
-In parallel, not in series. To emphasize this, | put a subscript s 
for series Connection, on the impedance equation and a 
subscript p for parallel connection, on the admittance equa- 
tion. The s and p should not be necessary, so | will not 
continue to use them. 

There are equations to transform impedance into admit- 
tance and vice versa; | will derive these in the Appendix. For 
the moment, it is enough to say that the 821 admittance 
instrument measures the value of the two components of 

admittance, as shown in fig. 2 and equation (4). 
A photograph of the GR-821-A is shown in fig. 3. The 

Conductance dial is toward the upper right-hand portion of 
the panel. The susceptance value is determined by a preci- 
sion variable capacitor which is seen just to the right of the 
row of push buttons along the left-hand edge of the panel. 
This precision variable capacitor has a range of 100 to 1100 
pF and has dial indications every 0.2 pF; it can be read to 0.1 
pF, although the specified accuracy is less than this. The row 
of pushbuttons is used to place sufficient capacity in parallel 
with the variable capacitor to obtain an initial balance; the two 
controls marked Frequency Range must be set to the desired 
positions depending on the frequency at which the meas- 
urement is to be made. 

The basic schematic of the 821 is shown in figs. 4 and 5. 
Figs. 4(a) and 4(b) show two T-networks which are connected 
in parallel, as shown in fig. 5; hence, the name, Twin-T 
network. The variable capacitor Ce is the conductance dial 
while Ce is the precision variable capacitor used to obtain 
susceptance measurements. When the two T-networks are 
adjusted so that transmissions through them are equal in 
magnitude, but opposite in phase, a null will be obtained at 
the detector and the instrument is said to be balanced. 

Since one side of the generator, as well as the detector and 
the unknown component are all at ground potential, no 
transformers are needed, a fact which simplifies operation 
and maintenance of the instrument. 

Like the GR-916/1606 family, the GR-821-A uses the sub- 
stitution principle in making a measurement. A null is first 
obtained with the “Unknown” terminals open-circuited. This 
is called the initial balance.. The device to be measured is then 
connected to the terminals and the 821 is rebalanced. The 
difference in dial readings between the initial and final 
balances of the respective dials gives the conductance and 
susceptance of the device under test. As the only instrument 
components that are varied between the initial and final 
balances are two air-dielectric precision variable capacitors, 
and since this type of componentis inherently stable (i.e., not 
subject to drift with time), the calibration of the instrument can 

Fig. 3 — A top view of the General Radio 821-A Twin-T 
Impedance Measuring Set. 

be expected to remain constant. This is an obvious advan- 

tage when buying a used instrument. 
Those with access to a good technical library may be 

interested in two papers by General Radio Company en- 
gineers: Tuttle discusses the bridge-T and parallel-T circuits 
for radio-frequency measurements; a later paper by Sinclair4 

explains the design of the 821 and why it is built the way it is. 
These two papers, particularly the latter, provide helpful 
background information for users of the 821-A, information 
that is not covered in.the instruction manual. Both papers are 
very readable and should be of interest to those engaged in 
impedance measurements at radio frequencies. 

Making measurements with the instrument is relatively 

straight forward: connect a signal generator and a well- 
shielded receiver, preferably one with a coaxial antenna 
terminal, to the appropriate terminals of the 821-A. A fre- 
quency counter may be connected in parallel with the signal 

generator when it is necessary to know the frequency accu- 
rately. 

The next step is to obtain an initial balance. The initial 
balance controls are set to their mid-range position; the 
conductance dial set to zero. The two frequency range 
switches are set to include the desired measurement fre- 
quency. 

The required capacity to obtain an initial balance at the 

desired frequency may be estimated from the graph in fig. 6, 

et es 

Detector 

terminals 

Generator 

terminals 

Unknown 

terminals 

Detector 

terminals 

Generator 

terminals C2u MHOS 

(B) 

Fig. 4 - The two basic T-networks of the Twin-T Impedance 
measuring circuit. The two networks are in parallel. 
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Fig. 5 — The basic circuit of the Twin-T network. Note that one 
terminal of the generator, detector and unknown terminals 

are tied to acommon ground point. 

which is taken from the GR-821-A operating manual. The 
graph gives total tuning capacity vs. frequency for the various 
switch positions of the left-hand Frequency Range switch. 
The total tuning capacity is the sum of the Capacitance dial 
reading and the pushbuttons that are depressed. 

Next, slowly rotate the Capacitance dial and the two 
right-hand Initial Balance dials until a null is obtained. Record 
the dial reading of of the Capacitance dial. If desired, the 
Capacitance dial may be set on some convenient number, 
such as a multiple of ten, and the initial balance reestablished 
with the lower left-hand dial. 

The component under test is then connected to the Un- 
Known terminals and the instrument rebalanced using the 
Conductance and Capacitance dials only. When the final null 
has been obtained, the susceptance value is determined 
from the difference between the capacitive dial readings of 
initial and final balances in accordance with the equation 

Susceptance = B = 2m7fi(Ci — Ci) (5) 
Where ft = test frequency 

Ci = capacitance dial reading—initial balance 
Ct = capacitance dial reading—final balance 

If the susceptance of the component under test is capaci- 
tive, the final Capacitance dial reading (Cr) will be less than 
the initial reading (Ci) by an amount equal to the capacity 

5O0MHz 

‘ 

L ae 
. 

20MHz-- 

wet 

>= = 13-20MHz 
1OMH z |— Ae 

le =-= 8-13MHz 

IS. ee 

ae 
ea 

eter ~ 
~ 

mee’ --- 3-5MHz 

2MHz (preemie 

ae ~=-= 1450-2000KHz 
IMHz| ~~~ === 1150-1450KHz 

1000KHz- man 

™ == 20-40MHz 

Frequency 

Pes 

Se teens oe ee ie 
eae a == 620-850KHz 

500KHz 
= === 460-620KHz 

200KHz 1 I | ! ani} 
0 500 1000 1500 2000 2500 

Total tuning capacitance, uuF 

Fig. 6 —The total capacity required to obtain initial balance as 
a function of the left-hand frequency range switch. This graph 

was taken from the 821 manual. 
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added across the unknown terminals. The difference, Ci-Cr, 
will therefore be positive and the susceptance, as given by 
equation (5), will also be positive. The difference, Ci-Cr, isthe 
Capacity of the component under test. 

| 

If the unknown component is inductive, the capacitance 
dial setting must be increased to obtain the final null. The 
difference, Ci—Cr, therefore will be negative and the suscep- 
tance, as given by equation (5), will also be negative. It can 
thus be seen that the sign of the susceptance will take care of 
itself. 

The difference in Capacitance dial readings will give the 
amount of Capacity required to resonate the inductance at the 
test frequency. Frequently, this is the only information desired 
so that no calculations are necessary. 

If the full data is required, these calculations are readily 
made with a slide rule or even by hand. The easiest way to 
reduce the data, however, is to use a programmable cal- 
culator. In Appendix 2 | will give a program for the HP-25 
programmable calculator. The same program should also be 
usable on other HP programmable calculators, although the 
function numbers may be different. 

The conductance component is the product of the Conduc- 
tance dial reading and a frequency correction coefficient. 
This frequency correction term is equal to the actual test 
frequency, ft, divided by the reference frequency, fret, to 
which the right-hand Frequency Range dial is set, quantity 
squared. 

Conductance 

G (Conductance dial reading) ( u 

Thus, if making a measurement at 14 MHz, the Frequency 
Range dial would be set to 10 MHz so that the conductive 
component would be 

Conductance = 
14\? 

(Conductance dial reading) x a (7) 

or about twice the actual dial reading. Also notice the instruc- 
tions engraved on the Conductance dial: If the Frequency 
Range dial is set to either 1 or 3 MHz, the appropriate 
conductance scale is read directly. If the Frequency Range 
dial is set to 10 or 30 MHz, multiply the conductance reading 
by ten. This is an addition to the frequency correction term 
described above. 

Because of the capability of the GR-821 admittance bridge 
to measure both the conductance and susceptance compo- 
nents of admittance, the 821 is useful for making many 
measurements. Some of these measurements can be made 
by other types of instruments, although not as well as with the 
821 in some instances. For other types of measurements, the 
821 is unique. 

Of the various measurements that can be made using the 
821 admittance bridge, one of the easiest and most frequent 
uses around the shack is that suggested by the title of this 
article, measuring the inductance, Q, and resonating capaci- 
tance for an inductance. 

If only the capacitance required to resonate an unknown 

coil at a specified frequency is desired, all that is necessary is 
to operate the admittance bridge at that frequency and 
record the change in capacity between the initial and final 
balances. If the Q is also needed, both the conductance and 
susceptance must be determined from equations (5) and (6). 



The Q of an inductor in terms of G and B is given by 

cl Q 5 (8) 

as derived in the Appendix. The measurement of the tuning 
capacitance and Q of an inductor is probably the most 
common application of aQ meter and this is the most frequent 
application of my own 821. In terms of admittance bridge 
readings, the inductance of a coil is given by 

PS ee (9) 
(27rft)2(Ci — Cr) 

where the symbols are as previously defined. 
Another interesting application of the 821 is the measure- 

ment of coaxial transmission line parameters such as actual 
electrical length or velocity constant. It may also be used to 
adjust a quarter- or half-wave line to an exact frequency. The 
general procedure here is to adjust either the frequency or the 
line length until the change in capacitance between the initial 
and final balance is zero. That is, there is no change in the 
Capacitance dial required to establish the final balance after 
the coax cable is connected to the unknown terminals. The 
Conductance dial reading gives an indication of the losses in 
the cable. 

Since the 821 can measure only high impedances, it is 
necessary to use either an open-circuit half-wave length or a 
shorted quarter-wave length. Under these conditions, when 
the change in capacitance between the initial and final 
balance is zero, the length of cable is an exact quarter- or 
half-wave length. If the frequency is accurately measured 
with a counter, the electrical and physical length of the cable 
can be compared to determine the velocity coefficient. | have 
found that a change on the order of 25 Hz in the 15 to 30 MHz 
range is detectable with the 821. 

To cut a half-wave length line accurately, set the signal 
generator to the desired frequency, attach a coax line, slightly 
too long and with the far end open circuited, to the terminals of 
the instrument; keep cutting off the far end until AC = 0. The 
resolution obtainable is a small fraction of an inch. 

The attenuation in dB per 100 feet for a half-wave length of 
transmission line can be easily calculated by using the 
following equation which is derived in Appendix 3. 

_ Glin mhos) X 1200 X 8.686 x Z, (10) 

length (in inches) 
Attenuation 

(in dB/100 ft.) 

where Zo is the characteristic impedance of the coax inohms. 
For those on the metric system, the attenuation is 

Attenuation _ G X 100 X 8.686 x Z, (11) 

(in dB/100 meters) length (in meters) 

The velocity coefficient of the coax can also be easily 
calculated. Compare the physical length of the cable with the 
length of a half-wavelength in free space as given by the 

familiar formula 

aa EAS dee —/(inm ee eo 
f (in MHz) aD ucts) f (in MHz | ) 

Ka 
5 (in feet) 

As an example, | recently had a short length of RG-58 

foam-type coax that fed an antenna on the side of the house. 

This antenna had withstood the August sun and the arctic 

winds for more seasons than | like to think about, and | began 

to have doubts about its electrical condition although its 

physical condition looked good. 
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| took it down and measured it... 21 feet, 1 inch (= 253 
inches or 647.68 cm.). By using the frequency control on the 
signal generator and the conductance dial on the 821 to 
reach a null, | obtained the following parameters: 

f = 17.699497 MHz 
G = 251 wmhos 
AC =0 

The frequency was determined by a counter connected in 
parallel with the 821 at the output of the signal generator. | 
mentally multiplied the Conductance dial reading by 10 to 
obtain 251 w~mhos. Because | adjusted the frequency to make 
the coax an exact half-wavelength long, the susceptance is 
expected to be zero. That's why AC = 0. 

As afinal note of caution, always recheck the initial balance 
immediately before what you hope will be your final meas- 
urement. 

Next determine the actual conductance from equation (6) 

17.699497 
Gact = 261 ( 10.0 

2 

) = 786.31 wmhos. 

From equation (10) the attenuation in dB per 100 feet is 

Atten, = (0031 X 10 x 1200 x 8.68 x 50 _ 
253 inches 

1.62 dB/100 ft. 

Manufacturer's literature gives a loss of about 1.3 dB/100 ft. 
for this type cable at 17 MHz. 

With the frequency of a half wavelength accurately known, 

1400 

the velocity constant of the cable can be easily calculated. In 
free space 

Xr ae Be Ie = = , = 

2 ~ 17.699497 27.797 ft. = 333.568 inches / 

8.473 meters 

_ actualcoaxlength = 253 _ 

sa CIDE iss a (in free space) 

The published value of k is 0.79. 
Since both of these constants are close to the manufactur- 

er’s specifications, the cable was assumed to be OK. 
Measurements of this type will easily disclose transmission 

line deterioration, such as that due to moisture penetration, 
dielectric poisoning by the vinyl outer jacket or any other 
reason. 

Simply disconnect the transmission line at the antenna. 
Knowing the approximate length of the line, it is not difficult to 
find the lowest frequency for which the admittance bridge will 
balance with no change in the susceptance, AC = 0. Deter- 
mine the conductance and calculate the attenuation as | did 
above. 

If this measurement is made when an antenna is first 
installed and at regular intervals thereafter and the results 
recorded, say, in the station logbook, any deterioration in the 
transmission line, gradual or sudden, will be obvious. 

An unusual application | had recently, and one where the 
821 came through very well, was to measure the parallel 
resonant frequency of a quartz crystal. | had been unable to 
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get my two-meter rig “on frequency,” and did not know 
whether the problem was that the crystal was off or that the 
oscillator was not presenting the specified capacity to the 
crystal—it turned out to be both! 

_ Toplay this game, one must have a signal generator whose 
stability is at least as good as that of acrystal and that can be 
incremented in small steps—say, one hertz: namely a fre- 
quency synthesizer. 

The procedure here is to measure the crystal admittance as 
the frequency is slowly incrementally tuned through series 
and parallel resonance. The admittance of one crystal is 
shown in fig. 7. 
When measuring a crystal that will be used in the parallel 

resonant mode, there are two important points to check. First, 
set the synthesizer to the crystal nameplate frequency and 
determine the capacity required for a null. This is the capacity 
the oscillator must present to the crystal for the oscillator to 
operate at that frequency. 

The second test consists of offsetting the Capacitance dial 
from the initial balance by an amount equal to the specified 
crystal-load capacity. Now, rebalance the bridge by varying 
the frequency and Conductance dial. This will tell you the 
oscillation frequency at the specified load capacity. (Note: 
don't forget to recheck the initial balance of the admittance 
bridge since it is sensitive to even small changes in fre- 
quency.) 

The turned end of the adapter will fit into the series 774 
connectors on the bridge. The 0.54 inch outside diameter will 
give a loose fit in the connector; this is done purposely since 
there is no spring material to compensate for wear. A tight fit 
can (and should) be made by placing a short piece of solder 
“in parallel” with the connector when it is inserted in the plug. 
The soft solder will be mashed down, making a tight fit without 
damaging either the adapter or the instrument. Since the 
adapters from u.h.f. to any other type of connector can be 
easily obtained, no further problems should be encountered. 
One word of caution, however: do not twist the adapter when 
it is being inserted or removed from the jack because the 
center conductor (banana plug) in the jack may be broken. 

If, after considering the above, you are still interested in the 
instrument and have the opportunity to test the bridge, | 
suggest the following test to check the instrument. Take a 
dipped mica capacitor, 100 to 500 pF, and measure it on the 
821 at aconvenient frequency between 7 and 15 MHz. The 
measured capacity (Ci - C1) should agree with the marked 
value (within the tolerance) and the conductance should be 
very low. While operating the bridge, also note whether the 
null is smooth and complete and whether there is any noise 
while adjusting the controls. Control noises can usually be 
eliminated by careful cleaning with contact cleaner. Since the 
adjustable controls are all variable capacitors, not subject to 
wear as is a variable resistor, control noise is not a serious 
problem. An incomplete null is probably caused by a poor 
test set-up. A null tnat is not smooth may be caused by 

variable capacitor plates shorting out. 
lf the unit still looks and sounds good, take it! 
Before closing, a few suggestions are in order concerning 

the test set-up and the process of obtaining a null, as some 
users seem to have trouble in these areas. Two keys to 
accurate measurements are well-shielded instruments and 

good grounding. 
Low leakage is probably the most important criterion for the 

signal generator. If there is direct leakage from the signal 

generator to the receiver, it will be necessary to offset the 

bridge from its true null position by an amount that is equal in 

magnitude, but opposite in sign from the leakage in order to 

obtain a null in the receiver. This will cause an error since the 

bridge will no longer be at a true null. 

The generator should have a coax output connector and 

the lead to the bridge should be coax. Avoid using the 

economy grade of coax as this cable has a very loose outer 
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Add $1,00 for shipping on all orders. Merchandise will be shipped 

same day order is received. Dealers inqure for special prices and 

dealer program with letter head or business card. N.Y. state resi- 

dents please add appropriate sales tax. 
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Fig. 8 — An interior view of the 821-A. 

braid with large open areas which result in high leakage. Use 
high quality “mil-spec” cable which will have an outer con- 
ductor with a full, tight braid and consequently lower leakage, 
or, better yet, use double braided cable. The same holds true 
for the cable between the bridge and detector. 

lf you still have aleakage problem, cut strips of aliminum foil 
about one inch wide and almost as long as the cable. Wrap 
these around generator lead (and detector lead, too), and 
ground only at the generator (or detector) end. 

Ifa permanent set-up in the work-shop is contemplated, the 
bridge, detector and generator can all be mounted on alarge 
copper sheet. The bridge has a ground clamp along the 
bottom edge of the front which will accept a wide copper 
strap soldered to the ground plate. The generator and detec- 
tor can also be grounded to the same plate with copper strap. 
Such an elaborate ground system is not always practical for 
field work, however. 

The series resonant frequency can not be accurately 
determined since it will be on the order of 10 to 50 ohms, 
which is far outside the range of the 821. The series resonant 
frequency can be estimated, however, by drawing a horizon- 
tal line between two frequencies that have the same conduc- 
tance and taking the average frequency of the two intercept 
points. This is also shown in fig. 7. 

For the crystal shown, the frequency for a 20 pF load was 
18.288039 MHz while the load capacity for 18.288750 MHz 
(name plate frequency) was 18.45 pF. 

The above are some applications to which | have put my 
own 821. No doubt the active experimenter will find others 
where measurement of high impedances at radio frequencies 
is desirable. 

So much for a basic description of the GR-821 admittance 
bridge; the next question is: What does one look for and look 
out for when buying a used instrument? As with any other 
piece of equipment, the first step is a thorough inspection. 
Are there any signs of mechanical damage or abuse? Do the 

Turn down to 

54” 0.D. x .75” long 

UG-363/U 

Fig. 9 — A home-made adaptor designed to join GR-774 
series connectors with u.h.f. connectors. 
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controls turn freely? Are there any parts missing? This last is 
an important consideration since replacement parts are no 
longer available from the manufacturer. 

Observe, from fig. 3, that the front panel is held in the case 
by eight easily removable thumb screws. Not evident in the 
photograph is the fact that all bridge components are. 
mounted to the front panel. It is, therefore, relatively easy to | 
remove the bridge from its case to more carefully examine its 
guts. A photograph of the underside is given in fig. 8. 

Electrically, the admittance bridge is a purely passive 
device; it has no vacuum tubes, transistors or power supplies. 
Also, it operates at a very low r.f. voltage so that voltage 
stresses on the components are for all practical purposes 
non-existant. Because of this, there is very little to burn out 
unless the instrument has been abused. Mechanically, these 
instruments are really built well, so that if the bridge does not 
show signs of abuse, either electrically or mechanically, and if 
there are no missing, components, they will probably work. 

If the unit you are considering passes this test, you proba- 
bly have a usable instrument. 

The only accessories that were originally supplied are two 
connecting cables which are not critical and can be 
homemade. If they are available, however, it will make life 
easier. These cables are used to connect the bridge 
Generator and Detector terminals to the signal generator and 
receiver, respectively. 

Early examples of the 821 instruments were equipped with 
the General Radio 774 series of connectors which are now 
obsolete. The 774 series of connectors have long since gone 
out of production, and adapters from this series to other types 
of connectors are no longer made, either. Later production 
runs of the 821 were equipped with the 874 series which are 
Currently in production and create no problems. 

If the instrument you are purchasing has cables with the 
appropriate connectors to match your bridge, you are in 
business. If the bridge is equipped with 774 connectors and 
the cables are bad, save the connectors and make up new 
cables with 774 connectors on one end to match the bridge, 
and connectors on the other end to match the receiver and 
signal generator you intend to use with the bridge. 

If you are unable to get matching 774 series connectors, 
that fact should certainly be considered in arriving at a price 
for the bridge, but all is not lost. An adapter can be 
homemade as follows: In its simplest terms, the GR series 774 
connectors as. used on the 821’s were, simply, shielded 
banana plugs. Fortunately, the center conductor of a u.h.f 
connector fits very nicely over a standard banana plug. 
Therefore, if you start with a UG-363/U straight adapter and 
turn down one end on a lathe, or otherwise, to a diameter of 
0.54 inches (1.37 cm) for a distance of five-eights of an inch 
(1.59 cm) as shown in fig. 9, it can be inserted into a 774 
series jack. A finished adapter is shown in the photograph in 
fied 0: 

For a signal generator, | use a Knight KG-686 which has 
been adequate for at least 95 percent of my work. 

As.a detector, | usually use either an NC-303 or an SP-600. 
If the work | am doing is in the amateur bands and is out in the 
field, | usually use the 303 as it is easier to carry than the 
SP-600 and also has a crystal calibrator. The 303 came with a 
punch-out on the rear of the chassis for a coaxial antenna 

connector, SO-329; if not already so equiped, one should be 
installed. For component testing in the work-shop, | usually 
use the SP-600. 

In making a test | usually turn both the signal generator 
modulation and the receiver a.g.c. on and the b.f.o. off (a.m. 
mode). | have found that an S-meter is a big help in finding a 
null. The S-meter will start to dip down long before the null is 
audible in the headphones. When | have gotten a deep null 
with a weak signal, | sometimes find it easier to adjust the 
bridge for maximum noise level rather than minimum signal. 

If you have difficulty obtaining a complete null, consider the 
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following: Is the residual signal a harmonic of the modulation 
fundamental? The 821 is capable of very sharp nulls and you 
may null out the fundamental, but not its harmonics. Try 
reducing the r.f. output of the generator as well as the depth of 
modulation. This will sometimes help by reducing the distor- 
tion out of the signal generator. A second possibility is to turn 
off the generator modulation and the receiver a.g.c. and turn 
on the b.f.o. As you are now in ac.w. mode, you can also 
narrow the receiver bandwidth. This, too, may help. If all else 
fails and the residual is small, you may find that it makes very 
little difference in the dial reading. Do the best you can and 
ignore the rest. The data you have will be reasonably close. fi 

(To be continued) 
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CQ Reviews: The 
TenTec Argonaut 509 ak aed 

QRPp S.S.B./C.W. 
Transceiver 

BY ADRIAN WEISS*, K8EEG 

Tee Argonaut has. become somewhat of a tradition in 
amateur radio. Back in 1957, W6AVA designed and built a 
‘miniaturized’ s.s.b. transmitter to be used by W6UOU in an 
around-the-world DX-pedition. This 35 watt filter type rig 
included an a.c. power supply, used tubes throughout, 
measured 6 X 9 X 5 inches, and weighed in at 11.5 pounds. 
Their choice of the name ‘Argonaut’ was not without signifi- 
cance. Of it, W6UOU wrote: “Inasmuch as we planned for it to 
wander the world seeking the ‘Golden Fleece’ of DX com- 
munications, we Called it the ‘Argonaut’ after the mythological 
gold seekers of ancient Greece. Apparently, the name was 
well chosen since it has figuratively struck gold in every 
country it has visited. And already it has wandered so far it 
has dwarded the puny voyages of the original Argonauts.” 
Indeed the little rig wandered the globe, putting such exotic 
calls as KB6, KS6, VR2, VS1, VS5, VK9, and many others on 

*83 Suburban Estates, Vermillion SD 57069 

ere 

Front view of the Argonaut 509 with the Model 208 c.w. filter 
on top. The sliderule dial shows calibration in 100 Hz incre- 

ments for 28-30 MHz. The lower scale shows 100 kHz of the 
80-15 meter bands that the 0-100 kHz round dial plate is 

registering. The spinner knob exhibits a 25 kHz per turn ratio. 
The combination S-meter/s.w.r. bridge meter is at the right of 
the dial. The controls, from left to right, are: Top - Resonate 
control for peaking the receiver front end, r.i.t. knob, drive 
control knob; Bottom - bandswitch, main tuning dial/knob, rf. 

gain contronl, a.f. gain/on-off coatrol, mode switch. All con- 
trols are easily manipulated. The speaker grill is at the rear 
right corner at the top. The legs are shown in their extended 
position. The front panel is a light cream color, and the sides 

and top are simulated wood grain. 
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the air in the new s.s.b. mode for the first time. The various 
operators of the little transmitter were consistently impressed 
with the effectiveness of the diminutive rig. 
In closing his article, W6UOU looked forward to the day when 
it would return from its voyages to “an honored spot in our 
radio den as a permanent reminder of our most meaningful 
adventure in amateur radio.” 

The s.s.b. Argonaut eventually did reach that spot of honor, 
but its memory lived on. K4DCD and K4FW resurrected the 
idea years later in designing and producing the original 
TenTec Argonaut 505, which appeared on the market in 1971. 
In “The Second Coming of the Argonaut,” they described the 
result of their effort to put the adventure of the ancient 
Argonauts back into amateur radio (CQ, November, 1971). 
The name was the same, but what a world of difference! 
Instead of 11.5 pounds of tube circuitry which produced only 
a transmitted signal, the new Argonaut was a complete 
station in itself (except for key, antenna, and battery): an 
ultra-compact s.s.b./c.w. transceiver incorporating the most 
advanced solid-state technology, weighing in at 6 pounds 
and capable of operating for weeks from a pair of lantern 
batteries. And it could compete with other transceivers in 
every respect except power output. 

The second coming of the Argonaut was indeed a welcome 
event in amateur radio, for many amateurs had become 
involved in low power as their special interest in the hobby. 
The Argonaut provided a monumental impetus to this already 
established move to low power operation. Today, nearly 2500 
Model 505’s are providing reliable communications from all 
parts of the globe. Because of its size and meager power 
requirements, the Argonaut has become the standard symbol 
of away-from-home hamming, and it has provided ordinary 
amateurs with the thrill formerly reserved for those with 
exraordinary resources. 

In a typically modest fashion, TenTec raised no fanfares to | 
introduce the Argonaut 509, although they could have with 
good readon. The 509 is not simply a cosmetic touch-up of 
the 505, but incorporates several fundamental circuit im- 
provements, as well as considerable improvements in the 
mechanical area. While the receiver remains substantially the 
same as in the 505, the transmitter section has undergone 
design changes, especially in regard to shifting to a broad- 
band two stage driver unit in place of the 505’s two stage 
narrowband circuit. 

' Ted Henry, W6UOU, “Adventures of the SSB Argonaut,’ CQ 
(May, 1960), p. 40. 



Frequency Generator System 

The 509 uses a heterodyne frequency generator system, 
but with an innovative twist that eliminates the need for more 
than a single heterodyne crystal. The design was tried and 
proven in the 505, and is basically the same, except for a few 
minor improvements. The key to the Argonaut system is 
that, instead of operating the v.f.o. on a single frequency, and 
employing separate crystals to mix that v.f.o. frequency to the 
various amateur bands, the Argonaut v.f.o. actually operates 
on five different frequency ranges, all of which fall within the 
5.0-7.0 MHz spectrum. Depending upon the desired amateur 
band, each of these basic v.f.o. ranges is taken straight 
through, or multiplied before mixing, in order to produce 
output on the desired amatuer band when mixed with the 9 
MHz crystal, which serves also as the b.f.o. For example, on 
the 20 meter band, the basic v.f.o. range is 5.0-5.5 MHz, 
which, when mixed with 9 MHz crystal signal, produces a 14 
MHz signal. However, in order to provide a mixing signal with 
a difference of 3.5 MHz for 80 meter operation, the basic v.f.o. 
range of 6.25-6.5 MHz is multiplied by 2 in order to produce a 
12.5-13.0 MHz signal which, when mixed with the 9 MHz 
crystal produces a product signal at 21.5-22 MHz, and a 
difference signal at 3.5-4.0 MHz. A double-tuned transformer 
at the input to the broadband driver passes the 3.5 MHz 
difference signal while rejecting the 21 MHz product signal. 

There are two major advantages to this approach. First the 
cost of seven extra crystals is eliminated. Second, since the 
five basic v.f.o. ranges are within a small spectrum, and 
overlap in several cases, careful calibration of the v.f.o. 
tuning inductances can produce a fairly linear spread on all 
bands so that a single dial plate will serve with good accuracy 
on all bands. 10 meters is an exception, due to the width of 
that band, but here again, there is a definite advantage in as 
much as the typicdl transceiver requires four crystals to cover 
the entire 10 meter band. So, for the full-band 10 meter 
coverage, the Argonaut system eliminates at least three 
crystals. Overall, the system eliminates the cost of about 
seven crystals (allowing for the 9 MHz crystal as part of the 
transmitter system cost, where in fact it serves also in the 
receiver system). The Argonaut heterodyne system is a 

monument of engineering ingenuity. 

Basically, the Argonaut employs inductances 
rather than capacitances-inductances to generate the basic 
v.f.o. signal. A pair of series inductances L1 and L2 are 
selected by the bandswitch for each band of operation. L11 is 
the main tuning inductance and is permeability tuned (a slug 
is passed in and out of the coil to produce a change in 
inductance) through the v.f.o. tuning dial on the front panel. It 
is placed in parallel with the L2 inductance and corre- 
spondingly decreases the overall oscillator inductance. Any 
change in L11 thus produces a shift in oscillator frequency. 
By a careful selection of values, TenTec has managed to 
achieve a linearity figure of + 5 KHz on 80-15 meters, and + 
10 kHz on 10 meters. This is quite acceptable. A planetary 
vernier drives the permeability tuned coil, resulting in an 
extremely smooth action, with a bandspread of about 25 kHz 
per revolution of the tuning knob. The dial plate is calibrated 

0-100 kHz for 80-15 meters, and this must be multiplied by 

four when tuning 10 meters due to the expanded range of that 

band. The slide rule dial serves as a “hundreds” marker, 

showing which 100 kHz segment of the band the dial is 

registering. Calibration of the dial is quite simple. The Ar- 

gonaut is tuned to a 100 kHz band edge marker, the tuning 

knob held firmly in place, and the dial plate rotated until an 

exact line-up is achieved between pointer and dial plate, O 

kHz or 100 kHz point. 

The v.f.o. uses a different NPN bipolar transistor type than 

was used in the 505. However, the circuit is essentially the 

same, with two exceptions. The first buffer was capacitively 

coupled directly to the collector tuned circuit of the oscillator 

View from the rear with the bottom plate removed. The audio 
board is at the right end; then the i.f. board. At the front center 
the v.f.o. enclosure can be seen, and inside it is the Ve inch 

aluminum box which houses the main permeability-tuned 
inductor L11. The s.w.r./filter board is mounted on the rear 
wall of the v.f.o. enclosure. The receiver front-end switch and 
T2 trimmers are at the upper left corner. The final is not visible, 

- but is on the rear apron directly behind the s.w.r./low-pass 

filter board. 

in the 505, and in the 509, it is capacitively coupled to the 
oscillator emitter, a point which eliminates the loading of the 
oscillator tuned circuit by the buffer stage. Second, the 
buffer stages have been changed slightly. Output from the 
second buffer is in the ranges shown in Table |. For 20 meter 
operation, v.f.o. output is taken directly from the second 
buffer. For the other bands, the buffer output signal is 
multiplied by a factor of two or three. Multiplier output is 
double tuned at T1 to eliminate harmonics, and to provide a 
relatively constant output voltage across each band. Multi- 
plier output, as a glance at Table | reveals, is at 12 MHz, or 19 
MHz, C1-C2 in parallel with T1 resonates the double tuned 
circuit in the 19-21.0 MHz range for 10 meter operation; 
trimmer capacitors are bandswitched into the circuit for 
resonating T1 at the other two output frequencies. Suppress- 

sion of unwanted harmonics from the multiplier stage is at the 
level to be expected from the use of the double tuned 
transformer. Further elimination of undesired frequencies is 
achieved in the double tuned transformer in the output of the 

transmitter mixer. 
The entire v.f.o., including the v.f.o. bandswitch, is housed 

in a sturdy sub-assembly chassis box. The permeability 
tuned oscillator inductance and vernier are, furthermore, 
housed in a % inch aluminum enclosure which is mounted in 
the v.f.o. chassis box. The shaft driving the slug in the 
permeability tuned inductance is left floating with respect to 

ground (ungrounded) in order to avoid possible intermittent 

contacts which would cause frequency shifts. As a result, a 
slight “‘hand-capacity” effect can be noticed when touching 
the dial plate. It is minimal. A new type of bandswitch with 
silver-plated double contacts is used in the 509, and elimi- 
nates the switch contact intermittency problem which many 
505’s exhibited. When the 509 is bandswitched, it stays on 
frequency once the contacts make. The 505 was rather 
annoying in this respect, and I’m pleased that TenTec has 
eliminated the problem. Overall, the v.f.o. is very stable with 
no noticeable drift over long periods. But most important, the 
mechanical instability which plagued the 505 has been 
rectified. The 509 takes considerable buffeting without any 
noticeable effect on frequency. This is especially important to 
mobile operators. | took the 509 on a roadtrip the day after | 
received it, and it didn’t budge a Hz despite a thirty-mile 
pot-hole detour. | was skeptical until then, and now I'm a 

believer. 
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S.S.B. Generator. 

The s.s.o. generator board includes the microphone 
amplifier, b.f.o./carrier oscillator, balanced modulator, and 
crystal filter. The circuits are the same as in the 505. A single 9 
MHz crystal oscillator serves a dual function of beat fre- 
quency oscillator for the receiver chain, and carrier generator 
oscillator for the transmitter chain. Three trimmer capacitors 
are placed in series with the crystal in order to provide proper 

| frequency adjustment for the u.s.b., I.s.b. and c.w. modes. 
Two of these trimmers are switched in and out of the circuit to 
move the crystal to the proper frequency for c.w. and l.s.b. 
modes. Foru.s.b. and |.s.b., the crystal is tuned to the 15 dB 
points of the filter passband, and for c.w., the crystal is tuned 
to the approximate center of the filter passband. 

The carrier signal and audio signal from a two stage 
microphone amplifier are fed to the balanced modulator 
which uses a CA3053 IC differential amplifier to insure good 
balance under varying conditions of supply voltage, input 
levels, and temperature. The 9 MHz output from the balanced 
modulator is coupled to. the crystal filter through a single 
tuned transformer. In the c.w. mode, the modulator is unbal- 
anced. by application of a control voltage, allowing the 
passage of the c.w. carrier. The crystal filter is a four pole 
half-lattice type with a6 dB passband of a2.4 kHz, anda1.7:1 
shape factor at the 6/50 dB points. This is not the ultimate in 
selectivity, providing only a 30 dB sideband suppression 
factor and 40 dB carrier suppression, but is quite satisfactory 
from a practical viewpoint. It is adequate in most situations, 
and a drawback only in receiving situations where the un- 
wanted sideband contains a signal vastly stronger than the 
desired sideband signal. This situation occurs quite in- 
frequently. 

Transmitter Mixer 

The transmitter mixer shares a board-with the receiver 
mixer, and the 509 circuit is different than the 505. In place of 
the 505 CA3053 mixer, a MC1496P IC is used in a double- 
balanced mixer configuration. The advantage of this circuit is 
that the fundamental driving signal and its odd harmonics are 
well suppressed in the output, as well as undesired products 
applied to the other input port from the s.s.b. generator. 

Broadband Driver 

The output signal from the transmitter mixer is coupled to 
the broadband driver through a half-wave low-pass filter on 
80 meters, and through double tuned, overcoupled transfor- 
mers on 40-10 meters. The transformers are adjusted for a 
twin-peak response at opposite ends of the band, witha slight 
trough in the middle, to permit a relatively constant drive level 
across each band. These transformers provide an additional 
30-40 dB. rejection of unwanted mixing products. The broad- 
band driver section is anew addition to the Argonaut design. 
It eliminates complicated bandswitching associated with 
tuned circuits, allows superior linearity, and requires no 
tuning during band-changes. The two-stage driver employs 
broadband toroidal transformers for interstage and output 
coupling. The bandpass filter transformers and driver cir- 
cuitry located on the front-end board and mounted in a 
shielded compartment. 

R.F. Amplifier/Filters 

The final r.f. amplifier circuit is essentially the same as in the 
505, but a pair of PT3647's, which are designed for broad- 
band applications, have been substituted for the 2N2631's 
used in the 505. Idle state bias current is adjusted for about 15 
mA, establishing Class B conditions. The r.f. amplifier board 
is extremely compact, and, due to its broadband circuit, can 
be located in a small vacant space on the rear panel, away 
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from the bandswitch. Minimum output is at the two watt level, 
although it is possible to raise the output to above four watts 
on several bands without deterioration in signal purity. Low- 
pass filters must be used in the output of any broadband rf: 
amplifier, since it will amplify harmonics as well as the 
fundamental driving signal, and can generate its own har- 
monics. Unlike the 505, which included only four low-pass 
filters, with a single filter serving both 15 and 10 meters, the 
509 has:a separate half-wave filter for each band. Further, the 
filters in the 509 are cascaded double pi networks, where in 
the 505 a single pi network design was used. The double pi, of 
course, adds to the total suppression of harmonics in the 
output. 

Finally, a Bruene type s.w.r. wattmeter circuit is included in 
the Argonaut. It allows the meter on the front panel to read 
forward and reflected power, as well as serving as an S-meter 
in the receive mode. The sensitivity of the bridge circuit is 
non-adjustable—a resistor selected at the factory replaces 
the meter sensitivity potentiometer that.occupied front panel 
space on the 505. The sensitivity determining resistor in the 
unit tested permitted full scale deflection of the s.w.r. meter at 
a power level considerably below the maximum output to be 
achieved on several.bands. While the s.w.r. could be accu- 
rately determined on these bands by lowering the output level 
by means of the drive control to produce full scale deflection 
of the meter in the forward position, constant monitoring of 
S.W.r. Was not possible with the unit operating at full output. 
The simple expedient of replacing the factory selected sen- 
sitivity resistor will permit adjustment. 

Receiver. 

The receiver front end r.f. amplifier uses a dual-gate, low 
noise MOSFET with tuned input and output tank circuits. A 9. 
MHz trap in the input prevents feedthrough of signals at the if. 
frequency. Fixed capacitors are switched across the input 
transformer, while trimmer capacitors are switched across 
the output transformer, to place them within the proper band. 
The transformers are permeability tuned by means of a rack 
mechanism activated from the front panel which moves the 
slugs in and out of the coils. The r.f. amplifier gain can be 
manually controlled from the front panel, or automatically 
through the a.g.c. circuit. The a.g.c. figure is 6 dB/100 dB 
input signal variation. Operation is quite smooth. No cross 
modulation in the presence of very strong signals has been 
noted on the unit reviewed: 

The receiver mixer employs a MOSFET with untuned input 
and single tuned output lightly coupled to the crystal filter. 
Following the filter, a single stage of i.f. amplification utilizing 
a bipolar device and single tuned output transformer feeds.a 
MOSFET product detector. The three stage audio 
preamplifier follows the product detector. A singular im- 
provement in the 509 allows for access to the audio chain 
after one stage of preamplification. A six-prong accessory 
plug on the rear panel permits the insertion of an externalc.w. 
audio filter at the proper point in the circuit prior to the a.g.c. 
deriving stages, where the passband of the filter controls the 
audio derived a.g.c. voltage. A single bipolar device pro- 
duces the a.g.c. voltage, which is designed for fast-attack- 
slow-decay operation. The a.g.c. voltage controls rf. 
amplifier, mixer, and i.f. amplifier stage gain. The audio 
amplifier employs an. LM380N low noise integrated circuit to 
produce 1 watt output into 8 ohms with 2% distortion. The 
Argonaut audio is superb. Included on the audio amplifier 
board are the sidetone oscillator and muting switch. The tone 
and volume of the sidetone oscillator are controlled by two 
p.c. board trimmer potentiometers which are accessible 
through a hole in the bottom panel. This is convenient, 
especially when the Argonaut is used in environments with 
differing noise levels, as, for example, the quiet home station 
and an automobile with a noisy muffler. 

The Argonaut includes an r.i.t. (receiver incremental tun- 
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An invitation to join the TEN-TEC 

‘Arsone 

TEN-TEC Argonaut 509 
Tired of push-button QSOs? Had it with the KW killers? The almost 
too easy life of power hamming? Then the excitement of Argonaut- 
ing is for you. The QRPp world is different. A challenge? Of course. 
The test of an operator? Perhaps. But above all it is the thrill of 
working the world with 5 watts. 

The Argonaut club is exclusive, not everyone is a member. But if 
you enjoy the spirit of conquering distance with lower power, you are 
“in.” There are no dues — just the price of an Argonaut. 

Join the thousands of fellow members in the Argonaut club, get 
in on the Argo fun. Your membership awaits you at your Ten-Tec 
dealer. 

SPECIFICATIONS: 
Five band: 3.5-30 MHz. SSB and CW modes. ¥2uV receiver sensitivity. 
5 watts transmitter final input. Fully solid-state. Permeability tuning. 
Instant break-in. Instant band change without tune-up. Receiver 
offset tuning. Automatic sideband selection, reversible. Direct 
frequency readout. Built-in SWR bridge. S-Meter. WWV receive. 
Internal speaker. Plug-in circuit boards. 12-14 VDC or AC supply 

509 Argonaut Transceiver $369.00 

206A 25-100KHz 
Crystal Calibrator 

208 CW Filter 
210 Power Supply for 509 only 

215P Ceramic Microphone 

KR5-A Keyer 

$ 29.00 
$ 29.00 
$ 34.00 
$ 29.50 
$ 39.50 

for further information, write: 

‘Tel TEN-TEC We. 
SEVIERVILLE, TENNESSEE 37862 power. Wt. 6 Ibs. Size HWD: 412” x 13” x 7”. 
EXPORT:5715 LINCOLN AVE., CHICAGO, ILL. 60646 

Please send all reader inquiries directly 

ing) circuit. The tuning potentiometer includes a push-pull 
rit. defeat switch. This feature is extremely valuable in 
transceive operation on c.w. The offset range is too wide on 
some bands—as much as +6 kHz. With this range, the task of 
zeroing the offset knob, or tuning a signal to a precise 
frequency, is very delicate and sometimes difficult. A simple 
modification should be able to make the offset more practical 
and, hence, more effective. Or the small factory-supplied r.i.t. 
tuning Knobs may be replaced with alarger 1.5 or 2 inch knob, 
which aids greatly in precise tuning situations. 

Layout/Mechanical 

The front panel layout of the 509 is essentially the same as 
the 505, with all controls easily manipulated. One improve- 
ment which vastly incresases the convenience of operating 
the Argonaut 509 is the mounting of the c.w. Drive and 
Microphone Gain control on the front panel. A ganged dual 
potentiometer permits drive and gain adjustment without the 
hassle presented by the 505, in which these controls were 
located on the rear panel. Otherwise, an improved dial-plate, 
vernier, and spinner knob arrangement increase the con- 
venience of operation. The rear panel includes phono plug 
jacks for B+ to accessories, a six-prong accessory plug 
permitting access to the audio channel, the “transmit” control 
voltage, and the B+ line. An external c.w. filter, such as the 
TenTec Model 245, which provides four stages of active 
filtering, can be inserted quite conveniently by means of the 
plug and cable. A new feature of the 509 permits using the 
transceiver with an external linear amplifier without compli- 
cated t/r switching. A ‘‘Receive/Transceive” switch on the 
rear panel allows one to connect the receiver section of the 
Argonaut directly to the t/r switch of the linear for full trans- 
ceive operation. Finally, the 509 includes front chassis feet 
with spring extensions which raise the front of the Argonaut 

about 1.5 inches when extended, so that the front panel of the 
Argonaut is perpendicular to the operator’s line of sight. 

Defects 

The Argonaut 509 unit tested by this writer performed 
flawlessly in all respects. The only defect encountered was 
that the glue holding the plexiglass dial window to the front 
panel failed. The plexiglass window warped inward toward 
the dial, causing the dial pointer to hang up, and the dial 
pointer string eventually slipped off a pulley. This is an 
admittedly minor defect. Otherwise, everything performed as 
it should. 

Conclusions 

Although the Argonaut 509 looks like the 505, it definitely | 
feels like a different rig when operating it. As far as the 
operation of the Argonaut 509 is concerned, |’d have to say 
that the single most important improvement is the frequency 
stability. This is essential, not merely convenient. Second, 
that the other improvements certainly add to the 509’s overall 
effectiveness. Undoubtedly | will get numerous letters asking 
whether | would personally recommend the Argonaut for 
purchase. My answer is without any qualification: yes, it is well 
worth the price. Furthermore, from all reports, with one 
exception, factory service is excellent. Due to the Argonaut’s 
modular construction, many of the boards may be pulled out 
and shipped to the factory for servicing, eliminating the need 
to ship the whole transceiver back. In closing their introduc- 
tion to the 505, KCD and K4FW expressed the hope that “the 
Argonaut will expand the horizons of amateur radio.” The 505 
certainly did just that for thousands of amateurs, and its 
spectacular beginning will be doubtless carried on by the 
509. col 

July, 1978 @ CQ e 29 



Dr. Chalfin was there from the beginning. He shares with the 
readers of CQsome of his observations of the testing phase 
of OSCAR-8. 

Pre-launch Testing of 
AMSAT/OSCAR-8 

BY DR. NORMAN L. CHALFIN*, K6PGX 

In addition to the article presented below, Dr. Chalfin sent CQ the 
following background letter. -K2VG 

For an hour-and-a-half Booth Hartley, N6BH, piloted his 

Beechcraft Bonanza over Southern California on November Fifth 
carrying a prototype model of the A-O-D mode J transponder. Booth 
is a member of the JPL Amateur Radio Club. Maurice Piroumian, 
WA6OPB, a member of the Hughes Aircraft Company Amateur 
Radio Club, also aboard Booth’s plane, operated an ECHO II 

432/435 MHz KLM transceiver to monitor the output of the model J 
transponder. The flight was in preparation for the full-scale all-day 

test flight-to be held on December 3, 1977. The December 3rd flight 
will cover all of the state of California, starting from Van Nuys Airport 
early in the morning. It will go on to San Diego, then north to Palo Alto 
where the fliers will stop tor luncheon and refueling. After lunch they 

will continue to Sacramento and then return south through the inland 
valleys to Van Nuys Airport. 

Just before the flight on November the fifth, tests were made on the 
ground with Skip Reymann W6PAJ (JPLARC), and Gene Halaas 
WB6GSP, of Van Nuys, transmitting s.s.b. signals on 2 meters through 
the transponder. Norm Chalfin, K6PGX operated f.m. through the 
transponder transmitting on 2 meters from a new WE 800 Wilson. The 
transponder output was received on an inexpensive battery oper- 
ated portable tuned down from its nominal 450-470MHz commercial 
band operation. 

The Jamsat transponder beacon was keyed by prom operated 
keyer putting out “Hi, Hi, Hi, Hi, de WA3NDS AA 4.” The keyer was 
built by Dick Ulrich K6KCY. Dick was to have been aboard the plane 
also, but was grounded by a strep throat. He did manage, however, 
to complete the equipment modifications necessary for the flight 
despite his discomfort. Dick is a member of the JPL Club. 

At the QTH of N6IC, Don Bostrom, on November fifth, there were 

three ground stations set up: 
John Dessel WA6JML operated the Downlink position, receiving 

signals in the 435.125-.140 MHz band from the airborne transponder 
on a Kenwood TS820 equipped with a Hamtronics 435 MHz conver- 
ter. 

Elliot Oseas, WA6KGN operated the uplink position using a Ken- 
wood TS-700-A for transmissions in the 145.890-145.905 MHz 
range. 

Dick Handlen WA6SLB maintained ground-to-air and air-to- 
ground communication via a 220 MHz repeater WR6AdI on Mr. 
Wilson using the Midland 13-509. 

Don, John, Elliot and Dick are members of the Hughes Club. Tom 
McInnes WB6ZEB, President of the HAC Club, and Sam Weise, 

another member, set up and maintained ground station antenna 
facilities which included beams, ground planes and vertical units. 

John Swancara WA6LOD, and John Gerlach K6BRD also of the 
Hughes Club, also participated with the operations. 

*P.O. Box 463, Pasadena CA 91102 
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Dr. Sandra Bostrom (Don’s XYL) provided a delightful buffet. Also 
in the wings was Mrs. Nancy Reymann, Skip’s XYL. 

About 10 calls were heard in the narrow pass-band during the very 
short flight. On the ground tests of the mode J transponder at the 
airport, Skip reported that the band width was 18KHz. 

Calls heard were: 
WB6GSP (SSB) 
W6PAJ (SSB) 
K6PGX (FM) 
W6LO (SSB) 
W6TCQ (SSB) 
W6XT (CW) 
N6IC (SSB) 

There were no interferring signals heard about the aircraft or on the 
ground, and no interference was reported from the transponder to 
other amateur services 

(Signed) Norm Chalfin 

Two test flights were made of the 2-meter-to-70-centimeter 
transponder to be incorporated as the Mode J unit of the 
A-O-D amateur communications spacecraft. A-O-D is 
scheduled to be launched on March 5, 1978** from the NASA 
Western Test Range at Vandenberg AFB, near Lompoc CA. 
The A-O-D will become AMSAT/OSCAR-8, unless the long 
expected Russian RS satellite is launched first.*** 

The flight tests were designed to provide West Coast 
amateurs an opportunity to check out their gear in the 2 meter 
to 70 centimeter range. A second purpose of the test was to 
determine what interference problems, if any, might develop 
with the fast scan TV operators using the 432-435 MHz band. 
The JAMSAT transponder call sign was WASNDS. 

Booth Harley was the pilot of his Beechcraft Bonanza which 
carried the transponder. Maurice Piroumian, WA6OPB, was 
the co-pilot and communicator. Dick Ulrich, KEKCY, was the | 
technician who set up the equipment for operation aboard the 
plane. He designed and built the IC beacon identifier which 

put out the signal “HI HI HI DE WA3NDS AMSAT AA4.” 
The flight test demonstrated that the JAMSAT transponder 

might interfere with fast scan TV, at least at the 15-20 kHz 
bandwidth level of the prototype model carried on the test 
aircraft. This model had been built by the Japan AMSAT 
organization for local tests in Japan. It was situated on Mount 
Fuji. The Japanese equivalent of our F.C.C. required the 

**It was—successfully. 

***It wasn’t. 



Gene Halaas, WB6GSP, shows Dick Ulrich, K6KCY, the 
operation of his 2 meter ICOM s.s.b. unit. Dick carried the 
ICOM aloft during the December 3 flight test of the JAMSAT 2 

meter to 435.1 MHz translator. (K6PGX photo) 

limited bandwidth. The actual flight equipment will have a 
bandwidth of 100 kHz and will be operating at an altitude of 
about 550 miles. 

The first flight on November 5th lasted only an hour and a 
half covering Los Angeles County, Orange County, San 
Diego County and Riverside County. Several dozen reports 
were had from participants in this flight. No fast scan TV 
interference was reported. 

The second flight, starting at 10:15 AM on December 3, 
1977, followed essentially the same path as that of the first 
flight but continued northward to Palo Alto where the crew 
stopped for lunch and refueling. They were met there by 
W6BD, WA2VBD, W6KN, W6JZU and W6HDO. 

Then they continued over the Bay Area and on to Sac- 
ramento. Turning south, the flight continued through the 
Valley on the Eastern Slopes of the Sierras back to the Van 
Nuys Airport (their starting point) at 6:00 PM. Several hundred 
reports were received of access to the transponder and of 
2-way contacts. Fast scan TV interference was observed by 
one operator. 

The A-O-D space craft will include the JAMSAT 2 meter- 
to-70 cm transponder built by the Japan AMSAT group, anda 
2 meter-to-10 meter transponder built by the AMSAT group in 

Washington, D.C. The latter will replace the capability lost 
when AMSAT/OSCAR-6 ceased operation last summer, and 

¢ GaeReesTTs — — aecani 

Jan King, W3GEY, makes an adjustment of the release 
mechanism of the AMSAT/OSCAR-8 spacecraft during test- 
ing at the NASA test facility in Lompeo, CA. Dick Daniels, 
WA4DGU, left, and Lance Ginner, K6GSu, are getting a kick 
out of holding the spacecraft so that Jan can get at the 

mechanism. (K6PGX photo) 

Hee 

Maurice Piroumian, WA60PB, installing the loaded 10 meter 

antenna under the belly of N6BH’s Bonanzain preparation for 
the flight test of AMSAT/OSCAR-6’s 2 meter to 10 meter 
transponder in 1971. Maurice again participated as co- 
pilot and in a technical capacity on the December 3, 1977 
test flight of the mode-J 2 meter to 70 cm transponder for the 
A-O-D spacecraft which will become OSCAR-8 when in orbit. 

(K6PGX photo) 

AMSAT/OSCAR-8 was launched March 5, 1978 aboard a 
Delta rocket carrying the LANDSAT-C NASA Earth Re- 
sources Technology Satellite. The launch took place at the 
NASA Western Test Range at Lompoc, CA. Another secon- 
dary payload on the rocket was the PIX (Plasma Interaction 
Experiment) from Lewis Research Center which is designed 
to study corona effects in high voltage solar cell applications 

for future space missions. (Photo by USAF/NASA). 
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—MODEL UB—80—40—TDA— 

® 80 & 40 meter trap dipole 
® Includes Ultra-Bal 2kw 

Balun. Hi-O Traps. 

® Quality no. 14 copperweld 

High strength antenna wire 
@ Assembled; only 80 meter 

Resonator needs setting. 
@ Use as inverted vee or 

flat top dipole 
@ 104 feet overall 

Balun. 

Only $39.95 ppd. USA. 

SEE These Antennas At Your Dealer—If Not Available 

You May Order Direct: 

K. E. Electronics Co. 
130 North Sherman Ave., Corona, CA 91720 
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Dick Ulrich, KEKCY, examines the connections for the JAM- 
SAT 2 meter to 435.1 MHz translator just prior to take-off for 
the December 3 test flight over California. (K6PGX photo) 
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—MODEL UB-—80—40—DDA— 

DIPOLE ANTENNA SYSTEMS 
© 80 & 40 meter dual full 

size parallel dipole. 
® Includes Ultra-Bal 2kw 

®@ No. 14 copperweld wire 

®@ Dipoles 67 and 130’ long. 

@ |nverted vee or flat-top. 
® Fully assembled; only 

install end insulators 

Only $27.50 PPd. USA. 
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) 2 METER CRYSTALS % 
MANY INSTOCK {4 
FOR THESE RADIOS ON 

STANDARD ARRL \ 
REPEATER FREQUEN ee 

Clegg HT-146 
Drake TR-22 
Drake TR-33 (rec only) 
Drake TR-72 
Genave 

Heathkit HW-2021 (rec only) 
Heathkit HW-202 
Icom/VHF Eng 
Ken/Wilson 
Lafayette HA-146 
Midland 13-505 
Regency HR-2 
Regency HR-212 
Regency HR-2B 
Regency HR-312 
Regency HR-2MS 
S.B.E. 
Sonar 1802-3-4, 3601 
Standard 146/826 
Standard Horizon 
Swan FM 2X 
Tempo FMH 
Trio/Kenwood 
Trio/Kenwood TR2200 
Trio/Kenwood TR7200 

$3.95 each 
in quantities of 10 or more, $3.50 each 

Certified check or money order 
only... NOCOD’s 

Rolin Distributors 

P.O. Box 436, Dunellen, N.J.08812 

(201) 469-1219 
SSSSSSSS SSSSSSSSSSY 
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help to continue the educational activity on the 2-to-10 meter 

link. 
The tests were carried out as a joint effort of AMSAT with the 

JPL Amateur Radio Club, The Lockheed (Southern California) 
Radio Club, the Lockheed (Sunnyvale) Amateur Radio Club, 
and Hughes Aircraft Company Amateur Radio Club. The JPL 
club had operated the AA-2 test of OSCAR-6 and the AA-3 
test of OSCAR-7 previously. 

There were ground control/communications stations at the 
home of N6IC, Don Bostrum, and also at the home of 
WB6ZEB, Tom MaclInnes, both of these in Southern Califor- 
nia. Tom is the president of the Hughes club. 

In Northern California, W6UM, Dr. Charles Weir at San Luis 
Obispo, maintained a midway communications monitoring 
point. At Lockheed in Sunnydale Cliff Buttschardt, W6HDO, 
maintained constant communications on 40 meters with N6IC 
through the Lockheed Club station, W6GFY. 

Direct air-to-ground communication was maintained on 
220 MHz via both the JPL repeaters WR6APS and WR6AUdI in 
Southern California, and through WR6ABH in San Jose. 

Skip Reymann, W6PAuU, was project organizer for the tests. 
He was unable to be with the group during the second test so 
that the author was pressed into service as honcho for the 
December 3rd test. Merv MacMedan, N6NO, provided the 
Northern and Southern California liaison which resulted in the 
successful coordination responsible for the happy outcome 
of the flight test. 

Other participants at the various ground stations included: 
WA6SLB, Dick Handlen 220 Ground to Air 
WA6LOD, John Swancara 2m-70cm operations 
K6BRD, John Gerlach 2m-70cm operations 
WAG6KGN, Elliott Oseas 2m uplink 
WA6JML, John Dessel 70cm downlink 
WB6QWR, Randy Ground support 40m/220Mhz 
WB6GSP, Gene Halaas Ground tests before flight [i 

. 
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Multiple-crystal, diode-switched filters can make reception 
of amateur communications more reliable. W4FA describes 
a few simple filter circuits, and discusses their application. 

Economical 
Diode-switched 
Crystal Filters 

BY JOHN J. SCHULTZ*, W4FA 

Deticient selectivity is a problem that plagues many trans- 
ceivers or receivers, particularly older equipment. Deficient 
selectivity can have several aspects to it. The bandwidth of 
the signal passband may be larger than desired for a particu- 
lar mode of operation or for certain QRM conditions. Another 
possibility is that the basic passband may be satisfactory but 
the sides or skirts of the passband broaden out too rapidly 
(poor shape factor) and do not provide “clean” reception 
under crowded band conditions. 

There are all sorts of cures, of course, for the selectivity 
problem. Outboard audio devices can do a great deal to help 

and are easy to install. But, better results are invariably 
obtained if one can attack the selectivity problem in the i.f. 
Chain. 

Commercial crystal filters can be expensive and are not 
available in all desired bandwidths to suit all i.f. frequencies. 
However, individual crystals are not very expensive. In fact, if 
one can tolerate the old fashioned FT-243 crystals, one might 
even say they are inexpensive (as low as $2.00 cut to specific 
frequencies in the h.f. range!). Also, they are available for 
practically any i.f. frequency up to 9 MHz (see Jan Crystals 
catalog flyer). Building one’s own crystal filter need not be 
expensive, therefore, although it may require a bit of patience 
to get it adjusted correctly. 

This article deals with two simple crystal filter circuits that 
are suitable for practically any i.f. frequency up to 9 MHz. The 
circuits can be used alone or in cascade for better skirt 
selectivity at a given bandwidth. Their application depends 
on the needs of a particular piece of equipment. The simple 
two-crystal circuit might be all that is needed to obtain 
adequate c.w. selectivity if a transceiver already has a good 
s.s.b. filter. The four-crystal circuit can replace many s.s.b. 
filters directly in older pieces of equipment which have 3 or 4 
kHz wide filters. The filters both use a diode switching 
arrangement so one can vary the bandwidth over as wide or 
as narrow a range as desired by switching in different sets of 
crystals. This capability also provides an economical ap- 
proach. If one initially used some crystals which, it ends up, 

*Box L, FPO New York 09544 
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Fig. 1 — Filter circuit using single crystal pair for each degree 
of selectivity. With the switch as shown, Y1A and Y1B are 
active. The frequency spacing between the crystals in a pair 
can be estimated from fig. 2. For example, for a 455 kHz i.f., 

if a 500 Hz bandwidth were desired, the spacing would be 
300 Hz. Y1A would be 455.150 and Y1B would be 454.850. 
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Fig. 2 - Approximate frequency spacing of crystals used in 
the circuit of fig. 1. The graph is used to obtain various filter 

bandwidths. 

did not quite provide the results desired, it is possible in many 
cases to purchase just one or two more crystals to try out 
another bandwidth rather then having to purchase a com- 
plete set of two or four more crystals. The relationship of the 
b.f.o. frequency to the i.f. passband frequencies determines 
whether this is possible or not as discussed later. 

Fig. 1 shows the two-crystal filter circuit. The diode 
switching arrangements shows only two pairs of crystals being 
used but this can be expanded as desired. 1N458 diodes are 

used as switches. When forward biased from the + line, the 
diodes switch “in” the applicable crystal. Note the 5.6k 
resistor at the output side of the tuned circuit. This is used to 
develop a positive voltage to ensure that the diodes which are 
associated with the crystals switched “out” of the circuit are 
definitely reverse biased in conjunction with having the anode 
side of those diodes switched to ground. The tuned circuit 
resonates at the particular i.f. frequency being used. Often, 
one can obtain a replacement i.f. transformer or tuned circuit: 
for a given piece of equipment to use. About any form of 
home-brew resonant circuit will also work although it should 
be shielded. If one cannot obtain a tuned circuit with a 

KHz off IF center frequency 

—6 —4 —2 0 2 4 6 

2.1KHz bandwith 

\ 
\ Two crystal filter 

\ 

Four crystal filter \ 

—60db 
<< 

Fig. 3 -— These curves give an approximation of the 
bandpass shape of the filters using either two or four 
crystals for each selectivity position. The actual shapes will 
be somewhat more uneven. If filter stages are cascaded 
(with suitable isolation amplifiers), the steepness of the skirts 
will improve since the attenuation provided by the filters at 

frequencies off the center frequency are additive. 
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center-tapped indicator, the alternative circuit shown in the 
diagram can be used. The only criteria is to choose the 
component values so a resonant circuit is formed at the if. 
frequency. 

The individual crystal frequencies are chosen on the basis 
of the bandwidth desired. Forc.w. usage a 500 Hz bandwidth 
at 6 dB is often used. In this case, the crystals Would be 
chosen 300 Hz apart in frequency (that is, one being 150 Hz 
above and one 150 Hz below the i.f. center frequency). For a 
resultant 2.7 kHz s.s.b. bandwidth, the crystals are spaced 
1.8 kHz in frequency and for a 2.1 kHz s.s.b. bandwidth, the 
crystals are spaced 1.25 kHz in frequency. The reason, of 
course, that the bandwidth is larger than the crystal fre- 
quency spacing is that the skirts or sides of the crystal filter 
bandpass shape are not vertical but flare out. The crystal 
frequency spacing for other bandwidths is shown approxi-. 
mately by the graph of fig. 2. Fig. 3 shows a typical 
bandpass shape for the crystal filter. 

Fig. 4 shows a four-crystal filter circuit. Diode switching is 
used again and it can be expanded to as many sets of 
crystals as desired for different bandwidths. The same com- 
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Fig. 4 —- The four crystal filter circuit (two pairs of crystals for 
each selectivity position) is a simple expansion of the circuit 
of fig. 1. The diode switching shown could be further 
simplified but the parts cost saving would be minor and the 
circuit as shown does allow those who like to experiment to 
independently switch in crystals by controlling each diode 
separately. This would be done by connecting each 15k 
resistor to a separate switch. Sometimes, depending on the 
crystal frequencies involved, useful additional selectivity 

options can be obtained. 
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ments apply for the tuned LC circuit as for the circuit of fig. 1. 
The crystal frequency spacing is also approximately the 
same with a pair of spaced frequency crystals being placed 
on each side of the tuned circuit. As is readily apparent, the 
circuit of fig. 1 can be easily expanded to that of fig. 4 if the 
former circuit does not deliver the performance needed and 
one allows for this expansion in the method of construction 
used. The advantage of the four-crystal circuit is greatly 
increased skirt sharpness as shown in fig. 3. 

The method of construction used will depend, of course, on 
the piece of equipment being modified. P.c. board construc- 
tion is generally most applicable. The only precautions 

Filter 
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| 470K 
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Fig. 5 — Simple in/out amplifier for a filter in case the filter 
attenuation needs to be compensated for by additional i.f. 
amplification. It is assumed that there would be some tuned 
circuits at the input and output associated with the normal 1.7. 
circuitry in a piece of equipment. If not, a simple tuned, 
parallel circuit at the input may be necessary to get the 

desired gain. 
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TELREX “BALUN” FED—“INVERTED-VEE” KIT 
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Optimum, full-size doublet performance, independent of ground conditions! 

““Balanced-Pattern’’, low radiation angle, high signal to noise, and signal 

to interferance ratio! 

Minimal support costs, (existing tower, house, tree). 

A technician can resonate a Telrex ‘‘Inverted-Vee” to frequency within the hour! 

Minimal S/W/R is possible if installed and resonated to frequency as directed! 

Pattern primarily low-angle, Omni-directional, approx. 6 DB null at ends! 

Costly, lossy, antenna tuners not required! 

Complete simplified installation and resonating to frequency instructions supplied 

For technical data and prices on complete 
(mos 

SYSTEMS lé Loboratorie 
Telrex line, write for Catalog PL 7 \\ SINCE 1921 lre xX : 

WITHA 

THE IDEAL HI-PERFORMANCE 

Telrex “Monarch” (Trapped) I.V. Kit 

Duo-Band / 4 KWP I.V. Kit $62.50 

Post Paid Continental U.S. 

ASBURY PARK NEW JERSEY 07712 USA 
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necessary are those common with any r.f. construction— 
keeping lead lengths short and arranging components to 
separate the input/output portions of the circuit so a signal 
cannot leak around the filter and thereby negate its effective- 
ness. 

The filters do have acertain amount of insertion loss. If they 
are used to replace the existing filter in a piece of equipment 
either temporarily by a switching arrangement or perma- 
nently, no additional i.f. amplification usually is necessary. In 
other cases, when an added crystal filter is switched in the 1.f. 
chain to supplement an existing filter, the loss introduced by 
the crystal filter may have to be made up by suitable added 

amplification. A duplicate of any i.f. amplifier used in the 
piece of equipment will generally suffice or the simple input/ 
output amplifier shown in fig. 5 can be used. I.f. selectivity 
should take place as early as possible in the i.f. amplification 
chain. This is also true for any added selectivity so one should 
place the crystal filter in the i.f. chain in the stage where the 
major i.f. filter is presently used or in the first i.f. stage after the 
mixer stage. 

Adjustment of the crystal filter requires first that the tuned 
circuit associated with it be peaked at the i.f. frequency. This 
can be done using a signal.generator or just the signal from a 
calibrator. In any case, one should take care that the signal 
going through the i.f. chain is at the center frequency of the if. 
bandpass. For the circuit of fig. 1, one of the upper crystals 
can be temporarily shorted and its associated lower crystal 
temporarily removed from the circuit to peak the tuned circuit. 
The same is true for the circuit of fig. 4, except that both upper 
and both lower crystals are involved. 

In most cases, no further adjustment is needed. However, it 
is possible to maximize the skirt symmetry about the i.f. center 

(Continued on page 97) 
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This part of the series will get you on the air. In addition to 

instructions for building a frequency shift keyer, on-the-air 
procedure is discussed. 

AN RTTY PRIMER 
PART V 

BY IRWIN SCHWARTZ*, K2VG 

1 Bie greatest concern in receiving RTTY is that of isolating 

and processing two audio tones which are separated by a 
given number of hertz. The major objective of transmitting 
RTTY is generating those tones. 

The signal requirements are quite strict. First, the signal 
must consist of two radio frequencies separated by (let us 
agree) 170 Hz. Second, the accuracy of these tones must 
adhere to close tolerances — for if not, the converter on the 
receiving end will not respond to them. Third, the change from 
one frequency to the other must be effected instantaneously. 
And fourth, the stability of the transmitted radio frequencies 

| must lie within proscribed limits. 
In short, the transmission of a RTTY signal must lie hand- 

in-glove with its reception. 
The terminal unit is designed to respond to two tones with a 

given frequency separation. The frequency shift keyer is 
designed to cause that separation. 

This article will discuss the theory of frequency shift keying 
(f.s.k.) and will describe the construction of a frequency shift 

keyer using one of the two methods. 

Frequency Shift Keying 

The basic technique used for shifting the frequency of a 
transmitted signal is found through analysis of the relation- 
ship between the resonant frequency, fr, of atuned circuit and 
the values of the components in that circuit. 

Consider fig. 1, which is a diagram of a parallel tuned 
circuit. The resonant frequency of the circuit is a function of 
the values of the capacitor, C, measured in farads and the 
inductor, L, measured in henries. The resonant frequency is 
given by 

1 
f= See 

ie ey i 

where fr is measured in hertz. See inset 1 for a derivation of the 
formula; see inset 2 for an example of using the formula. 

*Technical Editor, CQ 

1 

= Deke 

Us Fid-a lea A 
parallel-tuned re- 
sonance circuit. 
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By changing either the value of L or the value of C in the 
tuned circuit of fig. 1 a corresponding change in its resonant 
frequency can be realized. For example, if the resonant 
frequency of the circuit in inset 2 were changed from 
14.085000 MHz to 14.085170 MHz the seed of 170 Hz shift 
RTTY would be sown. 

The simplest and, hence, most common method is to 
introduce a reactive change by varying the capacitance in 

the circuit. 
Referring to fig. 2, note that a capacitor, Cp, has-been 

placed in parallel with the tuned circuit. Upon doing this, the 
capacitance in the circuit increases (capacitances in parallel 
add) and the resonant frequency of the tank is thus lowered. 

The capacitor can be switched, albeit manually, in and out 
of the circuit, as shown in fig. 3. When the capacitor is 
switched in fris lowered; when it is switched out fr returns to its 
original value. 

Frequency Shift Keyer Circuits 

The foregoing discussion puts the reader in the position of 
being able to consider frequency shift circuits which are 
practical and in actual use. The simplest of these appears in 
fig. 4. A radio frequency choke (RFC), a trimmer capacitor 
(C1) and a diode (D1) are the only necessary components. 

D1 is normally reverse biased by the mark (positive) poten- 
tial from the keyboard (+V is loop supply voltage). Under this 
condition there is no conduction through the diode and 
capacitor C1 is switched out of the circuit. On transmission of 
a space pulse (-V), D1 becomes forward biased and C1 is 
introduced into. the tank circuit Ca-L. This increases the 
capacitance and, thus, lowers the frequency of transmission. 

C1 is switched into the circuit 11 paral/ ' with the tank when 
D1 conducts. A special note is made of this fact for, if not for 
the existance of a current return confusion in the analysis of 
the circuit might result. The capacitances of C1 and C2 add. 
This condition makes it relatively simple to find an appropriate 
value for the trimmer. 

Fig. 2 -— Chang- 
ing the resonant 
frequency of 
a parallel-tuned 
circuit by placing 
a capacitor in 
parallel with it. 

The two capaci- 
tances add, thus 
lowering the re- 
sonant fre- 

quency. 

Cp 



A Component System 
for RTTY 

i ges 

ST-5000 RVD-1005 DKB.-2010 

Active amateur, short wave listener, beginner, or old-timer—you’ll enjoy RTTY with the HAL 
component system. Shown above are our ST-5000 Demodulator, RVD-1005 Visual Display Unit, and 
DKB-2010 Dual-mode Keyboard. The RVD-1005 is a time-proven display generator that converts 
BAUDOT coded RTTY pulses into a video display. It receives the 4 standard RTTY speeds (60,66,75, 
and 100 words per minute) and generates a 25 line, 40 characters per line display. The low-bandwidth 
video output can drive either a TV monitor or a modified TV Set (power transformer and video 
connection required). The DKB-2010 will transmit these same four RTTY speeds as well as MORSE 
code at 8 to 60 wpm. The DKBalso features N-key rollover, adjustable CW weight, HERE IS message, 
and internal CW side-tone oscillator. The 3-key standard buffer can be extended to 128 keys with the 
EMO.-128 buffer option. The ST-5000 is the newest of HAL’s line of RTTY equipment, offering 2-shift 
operation with high-performance active filter circuitry. It also has built-in AFSK oscillator and loop 
supply and can be factory tuned for either the “High” or “Low” frequency tone pairs. Autostart and 
printer control circuitry make the ST-5000 ideal for both electronic and mechanical RTTY terminals. 
For a high-performance and cost-effective RTTY station, the RVD-1005/DKB-2010/ST-5000 com- 
bination is hard to beat! 

ST-5000 RVD-1005 ~ DKB-2010 
e 170 and 850 Hz Shift e 4RTTY Speeds e Baudot RITTY & Morse Codes 

e Low or High Tones (60, 66, 75, 100 wpm) e 4RTTY Speeds (60,66, 75, 100 wpm) 

¢ Crystal Controlled Crystal Controlled e Integral Tone Keyer 

e Active Filters e Baudot RTTY Code e 8 to 60 wpm Morse Code 

e Autostart ¢ Unshift-on-Space e Programmable HERE IS message 
(Switch Selectable) 

e Meter Tuning Indicator e N-Key Rollover 

e Internal Loop Supply * Loop or RS-232 Input e 3-Key Buffer Standard 

e Attractive, Small Cabinet + 40 Character Lines (128 Key with 128 EMO option) 
25 Line Displa : 

e High-gain, Wide-bandwidth Limiter ee ¢ Quick Brown Fox test message 

e For either HF or VHF operation gars Obese! e Automatic FIGS/LTRS for RTTY 

e 120/240V, 50/60 Hz Power ¢ Use with modified TV Set e Internal CW Sidetone Oscillator 

* 120/240V, 50/60 Fiz Power 120/240V, 50/60 Hz Power 
KV. DelO0SR seep. cucce nee $395.00 

(Specify Table or Rack Cabinet) DKB 20103 erect e rn $395.00 

STISOO0 eek ere eee $275.00 RVD-2110 Quasar TV...... $150.00 (Specify HERE IS message) 
(Specify High or Low Tones) (Shown above) EMO-128 Buffer Option .... $ 85.00 

Write for our new catalog and RTTY guide. 

For our European customers HAL COMMUNICATIONS CORP. Bae Ne ea a 
Box 365 Richter & Co.; Hannover 

ino} LE.C. Interelco; Bissone 
Urbana, Illinois 61801 Primetek Systems; Handen, Sweden 

217-367-7373 Please send all reader inquiries directly, Radio Shack of London 
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Note further that when aspace is transmitted in the circuit of 
fig. 4 the diode is switched on and Ci is switched in. The fact 
that the capacitor is switched in /Jowers the resonant fre- 
quency. When the diode does not conduct, the diode is 
switched off, the trimmer is not in the circuit and the resonant 
frequency is raised. These facts are in agreement with the 
convention among amateur RTTY-ers of low tone for space 
and high tone for mark. (Incidentally, there is a cute little 
mnemonic device for remembering the relationship between 
mark, space, low tone and high tone. It goes like this: LS/MFT 
— Low Space Means Fine Teleprinting) 

DERIVATION OF THE RESONANCE FORMULA 
Capacitive reactance (measured in ohms) is given by 

{ 
=o | Xe ree (1) 

where fis the frequency in hertz and Cis the capacitance 
infarads. 

Inductive reactance Gneacured in ohms) is given by 

XL = 2ntL, (2) 

where fis the frequency in hertz and L is the inductance in 
henries. 

A state of resonance exists ween the capacitive reac- 
tance is equal to the inductive reactance, i.€., when Xc = 
XL. 

Thus, resonance appears when 

1 
— = 3 
20 oS 

Multiplying both sides of equation (3) by 27fC gives 

mel = | 

from which 

(6) i=— 
ea 

Inset 1 

A closeup view of the finished 170 Hz shift keyer. 
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Keying the Keyer 

The discussion now turns to the question of keying the 
keyer at the right time and in the right sequence for Murray 
encodement. | 

The switch used in a RTTY system for changing the 
frequency is the keyboard of the teleprinter. Refer to fig. 5. 
When a particular “arrow” (i.e., a keyboard contact) touches 
the upper line, the capacitor will be switched into the tuned 
Circuit. 

On the other hand, if an arrow is not touching the upper line 
the capacitance is switched out. 

Therefore, if the arrows, moving in turn, from, say, left to 
right, make contact at the right time in accord with the Murray 
encodement of a particular character, that character will now 
be transmuted into its “high tone/low tone” representative. 
Since the teleprinter keyboard is designed to make and break 
contact within and during a prescribed amount of time (22 ms 
for 60 w.p.m. and instantaneous make and break) the mech- 
anism of the teleprinter will take care of the switching re- 
quirements. This is basically how RTTY is transmitted. See fig. 
6 for a diagram of how the letter ‘'F’ (M/S/M/M/S) is transmit- 
ted. 

Moving sequentially from the encodement of element 1 
(mark) to the encodement of element 5 (space), capacitor C1 
can be visualized as being switched in and out in accordance 
with the appearance of the marks and spaces for the letter 
“F.” To make the diagram complete the timing sequency has 
been included, viz., each pulse has a duration of 22 ms and 
the change from pulse to pulse (element to element) is 
instantaneous. The actual switching, of course, takes place 
inside the keyboard mechanism. 

Note that throughout all of this the transmitter is sending a 
constant carrier. That is, the transmitter is operating under a 
continuous (100%) duty cycle. In that regard, it is imperative 
to note that, when transmitting RTTY, the transmitter is always 
on. lf the transmitter is used in this way it is very easy to cause 
harm to the final tube(s). To be on the safe side never run 
your transmitter so that the input power exceeds twice the 
plate dissipation of its final tubes(s). The dissipation rating 
can be found in the specifications for your particular tube. 

Construction of a Frequency Shift Keyer 

A slight variation of the f.s.k.-er in fig. 4, and the circuit that 
will be used in the construction project, appears in fig. 7. This 
circuit is called a saturated-diode frequency shift keyer. It 
works on the same principle described earlier. 

A pictorial representation of the finished product appears 

in fig. 8. Use the figure as a guide to construction. 

FILTER CIGARETTES 

o 
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The keyer next to a pack of cigarettes for size comparison. 
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CIRCLE 20 ON READER SERVICE CARD 

in-the-Air Procedure 

lf you have been following this series faithfully you should 
ow have in your possession a complete RITTY station. 
The next step is getting on the air. 
Although there are many similarities between operating 

w. or ‘phone and RTTY, there are several differences in 

rocedure and regulations that must be borne in mind. 
First, not only must you identify every ten minutes, but you 

just identify every time you turn your rig on and off, even ifthe 
ansmission lasted but one-half minute. Furthermore, iden- 
fication must be made either by narrow shift “c.w.” or by real 

ae at 

po ae Zz. 

- <x Sa 
— Ze 

me a Vhs 
ne 7 

BAe J 
- 

Element 1 | Element 2 

Mark Space 

Fig. 6 —Illustration of how the letter “F”’ 

are encoded as a function of whether the keyboard contacts are op 

Element 3 | Elernent 4 Element 5 
eee 

t t t » Pi er or es 
| 

Mark 

22ms pele te Pn Fi 22ms i See bee ae 22ms 

YN erty 

Ato hwy 

7 SmH v To 
LITO . i 

at 7 osciliztor From — ——- ’ 
. / keyboard if eyboarc 001 uF ¥ 1270 

I i) {77 

Fig. 7 - A practical saturated diode keyer. This is the 
schematic diagram for the construction project. 

c.w. Identification via the keyboaro is ine Usual procecure 

during a QSO but the F.C.C. requires cw dentificatior 

Strangely, they do not require printed ident ficgtior 

a Sas 

Mark Space 

22ms > 22 ms ——__> 

or closed for 22 ms and the change from open to closed is instantaneous. 
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OEP GHD IELM 

SCT-100 FEATURES: 2 

@ 64 X 16 line format with 128 displayable characters 

@ Serial ASCII or BAUDOT with multiple Baud rates 

@ $187 Assembled or $157 Kit (Partial Kit $95) 

@ Full cursor control with serolling and paging 

@ On board power supply 

@ Many additional features 

Call or write today. MC/VISA accepted 

XITEX CORP. P.O. Box #20887 

Dallas, Texas, 75220 @ Phone (214) 620-2993 
Overseas orders and dealer inquiries weleome 

CIRCLE 51 ON READER SERVICE CARD 

Call “CQ” in essentially the same way you would on c.w. 
You have, however, the option of adding a bit of personal 
data. Following is an example of a typical “CQ” as sent over 
RIGEYS 

(C.w. identification: K2VG) 

CQ CQ CQ CQ CQ CQ CQ CQ DE K2VG K2VG K2VG 
CQ CQ CQ CQ CQ CQ CQ CQ DE K2VG K2VG K2VG 
CQ CQ CQ CQ CQ CQ CQ CQ DE K2VG K2VG K2VG 
IRWIN IN NYC IRWIN IN NYC IRWIN IN NYC 
K K K K (c.w. identification: K2VG) 

From 4 

Keyboard bi 
+ 

1N270:- ~~. 
i ‘appx. 10 pF 

(if needed) 

Fig. 8 —Pictorial diagram of the frequency shift keyer. Use this 
as a guide to construction along with the photographs of the 

keyer. 
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The keyer and its cabinet. 

And that's it! Don’t make it longer than that or you will be 
labeled as a lid. 

After someone calls you, the QSO runs almost exactly as it 
would run on phone, except everything is printed out. The 
reason | emphasize phone is because c.w. abbreviations are 
gauche on RTTY. 

For example, instead of typing WX HR CLDY, it is more 
acceptable to type out THE WEATHER HERE IS CLOUDY. 

(Continued on page 90) 

3—12pF 2.5mH 

Output 
Input 

2. bine bone 

Fig. 9 —A frequency shift keyer switchable for 170 Hz or 850 
Hz. 



Bill Ziegenfus presents CQ readers with special 
methods for healing special circuits. 

Troubleshooting Techniques for 
Solid-State Circuitry 

BY BILL ZIEGENFUS*, K3MOM 

The use of transistors, operational amplifiers, IC’s (inte- 
grated circuits), FET’s (field effect transistors) and other 
solid-state devices in amateur radio equipment is con- 
stantly increasing. Successful repair and maintenance of 
equipment using solid-state circuitry has raised many 
questions concerning servicing procedures and trouble- 
shooting practices that previously have been used in elec- 

tron-tube circuitry. 

Transistors Vs Electron Tubes 
Comparison of a given transistor and electron tube 

shows that there is great similarity between the functions 
of a transistor and those of an electron tube. Therefore, 
any knowledge picked up in working on electron-tube 
equipment will be useful in the servicing of transistorized 
circuits. However, there are great differences between a 
transistor and an electron tube from the standpoint of 
servicing. For instance, the reliance placed on the senses 
of sight, touch and smell in the visual inspection of elec- 
tron tube circuits is not feasible in the case of transistor 
circuits. Many transistors develop so very little heat that 
nothing can be learned by feeling them. High-frequency 
transistors hardly get warm. Usually, if a transistor is hot 
enough to be noticeable, it has been damaged beyond 
use (except special or high-power transistors). 

It is important to remember that because transistors and 

other solid-state devices are small and have many features 
and characteristics which differ from those of the electron 
tube, servicing of solid-state equipment requires a modifi- 
cation of some presently used and familiar techniques. 
The main difference between transistors and electron tubes 
is that transistors are current-operated devices and electron 

tubes are voltage-operated devices. 

Use Of Test Equipment 
Most good-quality test equipment used for electron tube 

circuit troubleshooting may also be used for solid-state 
circuit troubleshooting. However, before employing any test 
equipment, make sure that it meets the requirements given 

in the following paragraphs. 
Signal generators, both r.f. and audio, may be used if 

the power supply in these equipments is isolated from the 
power line by a tranformer. Before any tests are made with 
a signal generator, a common ground wire should be con- 

*Royal Avenue, North Wales, PA 19454 

nected from the chassis of the equipment to be tested to 
the chassis of the signal generator before any other con- 

nections are made. 
Signal tracers may be used with solid-state circuits if the 

precautions concerning the power supplies in signal gen- 

erators are observed. Many signal tracers use transformer- 
less power supplies; therefore, to prevent damage to the 

transistor, an isolation transformer must be used. 
Multimeters that are used for voltage measurements in 

electron tube equipment or transistor circuits have a high 

ohms-per-volt sensitivity to provide an accurate reading. 

A 20,000 ohm-per-volt meter or an electronic voltmeter 

with an input resistance of 11 megohms or higher on all 

voltage ranges is preferred on transistor circuits. 

Ohmmeter circuits which pass a current of more than 

1 mA through the circuit under test cannot be used safely 

in testing transistor circuits. Therefore, before using any 

ohmmeter on a solid-state circuit, check the current it 

passes on all ranges. DO NOT use any range that passes 

more than 1 mA. When in doubt never use a range lower 

than Rx100. 

Conventional test prods, when used in the closely con- 

fined areas of a solid-state circuit, often are the cause of 

Output 

(B) One-battery circuit. 

Fig. 1—E, normally jumps if the transmitter is not 

defective. 
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= —12v. = —12v. — 

Fig. 2—In-circuit transmitter test with a 10k bias resistor. 

accidental shorts between adjacent terminals. In electron 
tube circuits the momentary short caused by test prods 
rarely results In damage, but in solid-state circuits this 
momentary short can ruin a transistor. 

An in-circuit capacitor tester is a useful auxiliary instru- 
ment since the practice of checking an electrolytic capaci- 
tor by shunting with another electrolytic capacitor should 
be avoided in solid-state circuits. The resulting surges can 
be destructive to the device. However, the instrument must 
be designed to apply comparatively small test voltages 
across electrolytic capacitors. since these capacitors nor- 
mally have a comparatively low value of working voltage 
in solid-state circuits. 

Fault Isolation 

The first step in troubleshooting solid-state circuitry, as 
in the troubleshooting of electron tube circuitry, is a visual 
inspection of the entire equipment. Loose connections, 
broken leads, and any other visible damage should be 
repaired before undertaking the next step of the trouble- 
shooting procedure. A careful visual inspection will fre- 
quently shorten what could otherwise be a lengthy service 
job. 

When any visual defects have been corrected, experi- 
ence has shown that it is more efficient to determine 
the defective stage by means of a signal substitution or 
signal tracing method and then to carefully analyze that 
stage for defective components. 

Since the transistor is probably one of the most reliable 
components, it should be the last to be suspected as de- 
fective. This is contrary to the long-established practice 
used in electron tube equipment, where the tubes normally 
are checked first. Because of their reliability, transistors 

are generally soldered in the circuit. Removing.and testing 
each transistor will not only unnecessarily subject the 
transistor to heating, but may also result in damage to 

Insulating 

bushing : 

Lock nut Metal 

washer 10-32 

Mica 

insulator 

Mica insulator 
002” -.003” thick ‘| Chassis (heat sink) 

*:"| Chassis hole .200” dia. 

Fig. 3—Typical mounting arrangement for power tran- 

sistor on a heat sink. 
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some other component, particularly in the case of a printed 
circuit board. Therefore, do not use your soldering iron~ 
indiscriminately. 

An in-circuit transistor tester may be used to test transis- 
tors without removing them from the circuit. However, be- 
fore attempting an in-circuit test, refer to the applicable 
literature to determine the in-circuit impedance limitations 

of the tester. Most in-circuit transistor testers will provide 
a satisfactory check for transistors having externally con- 
nected components with values as low as 500 ohms im- 
pedance between the transistor elements. The schematic 
diagram of the transistor circuit should be checked to de- 
termine whether the shunting impedance values are within 
the testing limitations of the tester. 

If a transistor tester is not available, there is a simple 
in-circuit transistor test than can usually be made and 
which is very informative. Merely short-circuit the base and 
emitter terminals; this causes zero-bias operation. If the 
transistor is good, the collector voltage will jump to the 
supply voltage. However, if the collector voltage remains 
unchanged in the short-circuit condition, the transistor may 
be defective. The test is illustrated in fig. 1. Note that a 
good transistor could seem to test bad in a circuit that has 
a leaky capacitor. 

In-circuit transistor tests can also be made even when 
the collector voltage happens to be the same as the supply 

voltage in normal operation. To make a test in this situa- 
tion, shunt a 10,000-ohm resistor from collector to base, 
instead of short-circuiting the emitter to the base (fig. 2). 
If the collector voltage drops to a lower value, we know 

that the transistor is workable. Note that the resistor ‘‘turns 
on” the transistor because the base-bias volage always 
has the same polarity as the collector voltage. If the col- 

lector voltage remains. unchanged in this test, one or both 
of the junctions is either burned out or shorted. 

Checking transistors which have been removed from the 
circuit with a multimeter (ohmmeter circuit) is an alternate 
check. However, it must first be determined ifthe internal 
battery of the ohmmeter may be of a high enough voltage 
to damage the transistor. If in doubt, use a vivm. Check 
emitter-to-collector junctions (the most popular cause of 
trouble) by shorting the base lead to the emitter and con- 
nect the vtvm common lead and probe in such a manner 
to back-bias the junction. Back-bias condition may be es- 
tablished as follows: for PNP type transistors connect the 
negative lead to emitter; for NPN type transistors, connect 
the negative lead to collector. Check the ohmmeter voltage 
source to determine if the black or the red test lead has 
negative polarity. The forward-to-reverse resistance ratios 
vary depending upon the type of transistor, particular junc- 
tion measured and ohmmeter range used; a value of 100 
to 1 is about average. 

Since transistors are very sensitive to improper bias - 
voltages, the practice of troubleshooting by shorting var- 
ious points to ground and listening for a click must be 
avoided. In electron tube circuits, momentary shorts may 

occasionally cause a component to burn out, although they 
rarely affect tubes. In a transistor circuit, the transistor is 
usually the weakest link, and it becomes the victim. 

Replacing Parts 
Careless replacement of parts often creates new troubles. 

When it becomes necessary to replace a transistor or other 
solid-state device, observe the precautions given in the 
following. paragraphs. 

Before a part is unsoldered, note the position of the 

leads. If a part, such as a transistor, has a number of con- 

(Continued on page 90) 
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Viktor Melnikov, UVQEX, is a prime example that 
home-brewing is alive and well in amateur radio. 

Home-Brewing — 
Soviet Style 

BY ALAN M. DORHOFFER’™, K2EEK 

1 fix is the story of a Soviet amateur, his transceiver and a 
close friend of his. 

About four months ago the Editorial offices at CQ received 
some photographs of what appeared to be nothing more than 
another addition to the wide market of amateur radio trans- 
ceivers. The staff looked at the photos and remarked that the 
unit was quite well physically designed. However, we were 
interested also in its electronics. Since no schematic was 
available for the transceiver, we wrote to the owner for one. 
We received a letter from Viktor Melnikov, UVQEX, along 

with the schematic which had been published in the 
November 1974 issue of Radio magazine. In addition, we 
learned that the transceiver was built by Viktor. That piqued 
our interest. ; 
We wrote back to Viktor for more information. He suggested 

that, since he was not well-versed in English, we might write to 
a friend of his, Yuzo “Tuk” Tsukui, JRIWYB, for further 
information. 
We did just that. 
Tuk sent us two letters. In them was specific data on the 

transceiver and biographical data on its builder. 
It seems that Tuk and Viktor met about three years ago. Not 

surprisingly, the meeting took place on the air. Since Tuk 
speaks Russian(!) they were able to communicate without 

any trouble. 
Viktor lives on Sakhilin Island. He is very active on twenty 

meter s.s.b. and enjoys speaking with both Japanese and 
stateside amateurs. He is also quite prolific in terms of 
awards. Viktor has both the Bicentennial WAS and JCC-400. 
In allhe has about 60 awards. In 1976, he won second prize in 
CQ's Worldwide DX contest. 

Viktor lived in Svendovsk, in western Siberia, until 1968. At 
that time his call was UW9CE. Now he lives in Kholmsk City, in 
the southwestern part of Sakhilin Island. 

He is a vice-captain of a ship (Sakhilin //) by trade. He sails 
regularly between Kholmsk and Port Vanino. He is married to 
a woman named Margarita who is interested in amateur radio 

but not licensed. 
Tuk and Viktor met, in person, for the first time, in August 

1976 when Tuk visited Siberia and the Far East. Tuk writes, 
“As he always spoke loud and cheerful, | thought he was 
about thirty. But as it turned out, he was over two and one-half 

times older than |! (Then | was 19).” 
They spoke in both Russian and English and filled in the 

conversation with Q-codes. “Then | felt that amateur radio 
greatly helped us to understand each other. | hope that all 
amateurs would be more interested in talking with foreign 

friends.” 

*Editor, CQ 

Tuk wrote about Viktor’s transceiver in his next letter toCQ. 
“The transceiver he (Viktor) uses is called the UW3DI , 

being named after its designer Yuri Kudryatsev (UW3D}), a 
radio engineer who lives in Moscow. There are two models of 
the transceiver. One is a tube-type; the other is solid-state. 

“The UW3DI transceiver is very popular not only in the 
U.S.S.R. but also in Eastern Europe and Mongolia. Most of the 
Russians who operate s.s.b. use it. It is not a kit. However, it is 
built as if it were one. There are patterns for the circuit boards, 
a parts list and a detailed construction manual available. 

“Here are some of the transceiver’s specifications: 
Power: about 60 watts d.c. input 
Sensitivity: 0.5 uV or less at S/N 10 dB 
First i.f.: 6 to 6.5 MHz 
Second i.f.: 500 kHz 
V.f.o. frequency: 5.5 to 6 MHz 

“The i.f. filter is a (Collins-like) mechanical one. The final 
tube (RY-19) is similar to a 5894. The tube can be used up to 

500 MHz.” 
And that’s that. 
The CQ staff was quite impressed at the design and 

workmanship of the UW3D/ transceiver. Our thanks to Tuk for 
letting us know about it. 

Any takers? col 

See the following two pages for a graphic presentation 

of the transceiver. 

) 
A photograph taken during Tuk’s visit to the Soviet Union. From 
left to right! VAOCAF, UAQCCR, JR1WYB (Tuk) and UVQEX 

(Viktor). (Photo courtesy of Jack, W2LZX) 
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Two-Tone Wave Envelope 
For “’ performance’ tune- 
ups or checking proper 
tranceiver operation. 

Pan Display Use to check 
source of interference dur- 
ing ‘QSO" without moving 
off-frequency. Also deter- 
mines location and strength 
of adjacent frequencies. 
(Requires BS-5 or BS-8 
option) 

Keyed Waveform Shows 
detail of CW keying. Use to 
monitor the quality of your 
CW note. (Photo shows 
ideal waveform produced 
by TS-820S.) 

Oscilloscope Operation 
(1 kHz) Oscillator function 
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ing or design wo 
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power amplifier. Used pri- 
marily for testing. 
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Wave Envelope shows full 
SSB voice modulation, with 
processor on (full compres- 
sion), and ‘‘clean signal’® 
at full power. 
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A great station. . . at an affordable price! The TS-520S with its companion 
accessories... including two new units. The AT-200 antenna tuner provides a 
versatile tool in any station. The other is the TV-520S, Kenwood’s 2 meter 

2 ‘ TRIO-KENWOOD COMMUNICATIONS INC. 
transverter for SSB and CW operation from 146 to 148 MHz. 1111 WEST WALNUT /COMPTON. CA 90220 
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Reliable prediction of sunspot activity has historically been 
of great concern to amateurs. Ted Cohen presents the latest 
contribution to this effort. 

A New Sunspot Prediction 
for Cycle 21 

BY THEODORE J. COHEN™, N4XX. 

Recently, H.H. Sargent Ill presented a paper wherein he 
predicted that solar Cycle 21 will exhibit a maximum 
smoothed sunspot number of 154. If true, Cycle 21 will be 
equivalent to, or will be greater than, the second highest 
sunspot cycle observed in the last 100 years. Because 
Sargent’s work has attracted so much attention, we have 
asked another recognized expert on solar predictions, Dr. 
Cohen, to review briefly the work of Sargent. —K2EEK 

Sega (1978), using a modification of Ohl’s method, 
recently produced a prediction for solar Cycle 21 which 
suggests that this cycle will peak with a 12-month running 
smoothed sunspot number of 154 + 50. This brief article is 
presented as a review of Sargent’s work, and as an introduc- 
tion to Ohl’s method. 

Ohl’s Method 

Ohl (1976) proposed a method for predicting solar activity 
which is based on an apparent correlation between 
geomagnetic activity in the years immediately preceeding a 
solar minimum, and the solar maximum for the succeeding 
cycle. More specifically, Ohl suggested that the geomagnetic 
activity which accompanies each cycle has two components: 
a “sporadic” component and a “recurrent” component (fig. 
1). Itis the activity of the recurrent component which appears 

*8603 Conover PI., Alexandria VA 22308 

Sunspot cycle 

Sporadic component of geomagnetic cycle 

“we Recurrent component of 

geomagnetic cycle 

Fig. 1-A sporadic and a recurrent component of geomagne- 
tic activity are thought to be associated with each solar cycle. 

(Modifed after Sargent, 1978). 
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to be related to the following solar cycle, and in fact, to be 
correlated with the maximum count of the succeeding 
sunspot cycle. 

Sargent modified Ohl’s method by correcting for the con- 
tamination of the recurrent geomagnetic-activity component 
by the sporadic geomagnetic-activity component. He did this 
by multiplying the value of the 12-month running smoothed 
sunspot number at solar minimum by a constant, and then, by 
subtracting this factor from the geomagnetic activity indices 
used in the study. The geomagnetic indices so obtained were 
then used in a multiple regression analysis to yield the best 
predictive equation for the maximum smoothed value of the. 
succeeding sunspot cycle (Rmax (n+1)). 

Sargent’s Analysis 

In performing his multiple regression analysis, Sargent 
used a linear combination of two variables: 

X1: the average value of the monthly aa-indices (see 
Mayaud 1973) for the 36-month period preceeding a sunspot 
minimum; 

X2: the smoothed sunspot number at sunspot minimum, 
(Rminn); from Waldmeier (1961), with updates from the Solar- 
Geophysical Data Bulletin of the U.S. Department of Com- 
merce. 

Using solar and geomagnetic activity for the previous nine 
cycles (Cycles 12 through 20, inclusive; see fig. 2), the 
regression equation obtain by Sargent is given as follows: 

Rmax (n+1) = 3.91 + 8.56(X1 — 9.92X2) (1) 
Equation (1) may be rewritten as follows: 

Rmax (n+1) = 3.91 + 2.85 (3X1 = 2.75X2) (2) 

In equation (2), the quantity in parentheses is (approximately) 
the average of the geomagnetic activity over the three-year 
period prior to the solar minimum, adjusted by the sunspot 
value at the minimum. Hence, this quantity is a measure of 
recurrent geomagnetic activity. 

For the three years prior to the recent solar minimum in 
March 1976, the average aa-index value was 28.7. Further, 
the smoothed sunpsot value at the minimum was 12.2, and 
so, using equation (2), the predicted, maximum sunspot 
value for Cycle 21 is 154. The 95% confidence interval for this 
determination, by the way, extends from 104 to 204, a 
consequence of the limited data base used. Finally, based on 
a rise time of 4.1 years for the average solar cycle, Sargent 
believes that Cycle 21 will peak in early 1980. 
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The Electronic Research Corporation of Virginia Model SL-55 Audio Active Filter adds unequalled versatility 

in receiver audio processing for SSB and CW. This filter was designed, produced and made available to the 

amateur community only after painstaking research and field testing of its effectiveness in minimizing ORM. 
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(not lowpass) so that the passband 
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Comments 

lt was stated by Sargent that the regression equation he 
developed“... would have predicted the past three sunspot 
cycles within 5%."’ Unfortunately, without the data for Cycles 
18, 19 and 20, there would have been no objective way to 
derive Sargent’s regression equation prior to the start of 
Cycle 18. In fact, if only the data for Cycles 12 through 17, 
inclusive, are used to derive aregression equation for predict- 

Smoothed maximum sunspot number 

60 80 

Modified OHL variable 

Fig. 2 - A plot showing the relationship between maximum 
smoothed sunspot numbers and values for the modified Ohl 
variable. Cycle numbers are shown in parentheses. The 
regression line determined by Sargent predicts a maximum 

sunspot count of 154. (Modifed after Sargent, 1978). 

FULLY WIRED AND TESTED 

POSTPAID IN THE USA AND CANADA 
Be sure to specify color 

WRITE: Electronic Research Corporation of Virginia 

1280 Southfield PI. 
Virginia Beach, Virginia 23452 

WATCH FOR OTHER INNOVATIONS FROM ERC 

CIRCLE 17 ON READER SERVICE CARD 

ing the maximum of Cycle 18, reference to fig. 2 readily 
indicates that such an equation would have underestimated 
the actual maximum sunspot value for Cycle 18 by roughly 32 

counts, or 21%. 
Regardless, what Sargent was referring to, in the comment 

quoted above, was that the data of fig. 2 do indeed cluster 
well about the regression line. In fact, there is less than one 
chance in a thousand that the data would behave in this way 
by pure chance. 

This lends credence to the results obtained and suggests 
that Cycle 21 just might become the second highest sunspot 

cycle to be observed in the last hundred years. If this 
happens, conditions on the 20, 15, 10 and even 6 meter 
bands will surpass anything observed in the last twenty 
years. col 
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In this article Richard Klinman shows Heathkit owners how to 

add QSK fo their rigs. 

Incorporation of the Vacuum Relay QSK 
Into a Commercially Equipped Station 
Part ll— The Heathkit SB400/401 

BY RICHARD KLINMAN*, W3RJ 

Introduction 

T he vacuum relay QSK unit described in an earlier issue 
of CQ, has helped many hams achieve true break-in oper- 
ation. A subsequent article was written to assist those 
owning the Collins S-Line to properly incorporate the QSK. 
Many of us use the Heathkit SB-Line, and | was requested 
to show how to use the QSK with that equipment. What 
follows is a brief discussion of the principles and a step- 
by-step procedure to convert the SB400/401 for QSK. It 
is recommended that those contemplating incorporating 
these changes, for break-in either with the vacuum relay 
QSK or any other QSK scheme, carefully review the pre- 
vious articles. Modification of the SB400/401 is done in 
such a way that one external jumper on the rear panel 
restores the transmitter to its original ‘‘factory’’ operating 

state in both c.w. and s.s.b. 

*RD 1, Flint Hill Rd., Coopersburg, PA 18036 

1Klinman, R., “A Vacuum Relay TTL QSK Antenna 

Switch’. CQ, July 1976. 

2Klinman, R., “Incorporation of the Vacuum:Relay QSK 

Into A Commercially Equipped Station’. Part I, CQ, 
December 1977. 
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V12B 

6D10 
RELAY AMP 

To MIF Pin 10 and 

M2 MIR Pin 10 

Fig. 1—Addition of rear panel “PTT” control line. 
“denotes added parts. 
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Break-In with the Heathkit 

SB400/401 Transmitter 
All modifications of the SB400/401 serve to simulta- 

neously “arm” the transmitter continuously while in the 
c.w. mode and eliminate the back-wave while in the key- 
up state. These modifications are accomplished so that 
one external jumper restores the transmitter to the factory 
state. In this way the transmitter can always be used with- 
out the QSK unit in the “VOX” or “PTT” modes. 

Break-in requires the VOX relay and antenna relay, inter- 
nal to the transmitter, to be in the transmit state continu- | 

ously. To ciose these relays in c.w., the push-to-talk (PTT) 
line is brought out to the rear panel. It is shorted to ground 
by the QSK unit while in the c.w. mode, and may be 
shorted by a foot switch or other PTT device in s.s.b. 
Elimination of the backwave is accomplished by keying the 
isolation amplifier, V3, the LMO mixer, V4, and the c.w. 

carrier generator, V2B. Normally, keying the carrier crystal 
oscillator may not seem like a smart thing to do, and it 
usually is not. However, to eliminate the last vestige of 

backwave on 10 meters with all transceive cables con- 
nected between receiver and transmitter required that the 
carrier oscillator had to be turned off during receive. No 
detectable chirp is introduced by keying this stage with the 
QSK because the oscillator is always turned on before the 
transmitter is actually keyed. 

While these three low level stages could be keyed with 
the grid block key voltage, as in the modifications in the 
Heath SB-Line, the bias for the isolation amplifier, V3, is 
derived from the ALC circuit during s.s.b. operation. For 
the Heath SB-Line, these stages are simply cathode keyed 
by ordinary transistors. Plate idling current of the final 
amplifiers, V10 and V11 is controlled by keying the screen 
grid voltage, as was done for the Collins S-Line. Drive to 

the cathode keying transistors for the low level stages is 
derived from the keyed screen voltage. 

The timing functions generated within the QSK_ unit 
assures that the screen voltage, idling current, the isola- 
tion amplifier, the LMO mixer, and the carrier generator are 

all turned on prior to actuation of the transmitter grid block 
key line and are turned off only after all transmitter output 
has disappeared. In this way, the keying characteristics of 
the transmitter are unaltered. Exact timing can be seen in 
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Fig. 3—Modified circuit for cathode keying of the isolation amplifier, LMO mixer and BFO. *denotes added parts. 
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Fig. 5—Cathode keyer parts location. 

of the case. Check your selected jack location with the 
case on before the hole is drilled! Label this new jack ‘‘+300 
volts.”’ By-pass the jacks to ground with a .01 uF, 1kv disc 
capacitor. Label the original spare ‘‘screen.”’ By-pass the 
“screen” jack to ground witha .01 uF, 1kv disc capacitor. 

Either unsolder or cut the red wire that is soldered to 
terminal strip lug number 3, located next to V10. This red 
wire carries the screen voltage from the VOX relay and is 
originally connected to the end of R17, a 680 ohm, 1/2 
watt resistor. Solder a new insulated wire about 12” long 

to the free end of the red wire just unsoldered. Cover the 
junction with good insulation tubing, or spaghetti insula- 
tion, heat shrink tubing, or electrical tape. Trim the ex- 
tension wire to length and solder it to the ‘‘+300 volt’ 
phono-jack. Solder an insulated wire from the ‘‘screen”’ 
jack to terminal strip P, lug number 3, to which R17 is con- 
nected. The modified final amplifier screen circuit is shown 
in fig. 2. 

Construct the cathode keying circuit shown in fig. 3, 
either on the p.c. board shown in figures 4 and 5, or ona 
small breadboard. The p.c. board mask is shown from 
the foil side in fig. 4, and the parts are located as shown 
in fig. 5 from the component side. Solder insulated wires 
about 12” long to the -V, SC, G, B, M, |, and SP pads of 

54 © CQ e July, 1978 

Fig. 4—Cathode keyer circuit board mask-foil side. 

the completed board. Remove the screw holding the 
ground lug and terminal board 2, located next to the car- 
rier generator crystals. Mount the circuit board under the 
ground lug and hold it in place by replacing the ground 
lug and screw. Be sure that the ground lug is directly 
under and securely touching the screw head. Tighten the 
screw. 

Remove cathode resistor R125, a 2700 ohm, 1/2 watt 
resistor from the u.s.b./c.w. carrier generator, V2B. Re- 
move cathode resistor R116, a 1000 ohm, 1/2 watt resis- 
tor, from the isolation amplifier, V3. Remove- the cathode 

resistor/by-pass capacitor combination R202, a 270 ohm, 
1/2 watt resistor, and C201, a 100pF mica or disc capaci- 
tor, from the LMO mixer, V4. Save'these parts. Gut the leads 
of three .001 uF, 1kv disc capacitors to about™1/4” long. 
Bend the leads down parallel to the disc body.«invert and 
solder from the foil side of the transmitter circuit boards 
one end of each capacitor in the holes and pads previously 
used for the ground end of R125, R116, and R202. Cut off 
excess lead length on the component side of the board. 
The remaining capacitor leads should be sticking straight 
up and away from the circuit board and will be used as a 
support for one end of the re-installed cathode resistors. 
Re-insert and solder one end of R125, a 2700 ohm, 1/2 
watt resistor, from the foil side of the board into the re- 
maining hole and pad originally used for R125. Insert it so 
that tne body of the resistor sticks straight up and away 
from the board. Connect the free end of R125 to the free 
end of the .001 uF by-pass capacitor located next to it. 
Re-insert and solder one end of R116, a 1000 ohm, 1/2 
watt resistor, from the foil side of the board into the re- 
maining hole and pad previously used for R116. Connect 
the free end of R116 to the free end of the adjacent .001 
uF by-pass capacitor. Disconnect R202, a 270 ohm, 1/2 
watt resistor, from C201, a 100pF capacitor. Insert and 
solder from the foil side of the board one end of R202 
into the remaining hole and pad previously used for R202. 
Position the resistor so that it is sticking straight up and 
away from the board. Connect the free end of R202 to the 
free end of the adjacent .001 uF by-pass capacitor. Bend a 
small “‘L’ into each end of the leads of C201. From the 
foil side of the board, solder C201 across the pair of pads 
originally used for R202. One pad will have a lead from a 
.001 uF capacitor in it, and the other pad will have a lead 
from a 270 ohm, 1/2 watt resistor in it. 

In the following steps cut all wires to length after they 
have been neatly routed to their destination. Solder the 
wire from the “G” pad on the cathode keyer board to the 
ground lug holding the board in place. Solder the wire 
from the ‘““—V” pad to the junction of R412, a 1000 ohm, 1 

watt resistor, and C403, a 20 uF capacitor, on terminal 

board 2, pin 26. Solder the wire from the ‘‘B” pad to the 
junction of R125 and its .001 uF by-pass capacitor. Solder 
the wire from the “M”’ pad to the junction of R202 and its 
‘001 uF by-pass capacitor. Solder the wire from the “lI” 

(Continued on page 90) 



WA2DHF’s curiosity about the computer hiatus turned him 
into an active hobbyist. Steve Mendelsohn recounts his 
odyssey through the world of computers. 

An Unabashed Look 
at Personal Computing 

BY STEPHEN MENDELSOHN*, WA2DHF 

The world of personal computing has followed in the 
footsteps of its older relation, amateur radio. First the small 
group of avid experimenters plugging away in their attics and 
basements, large boxes with resident miles of small wires 
looking like a fantastic spider web, tortured shouts when 
things go wrong, followed. by gallons of consumed beer and 
happy smiles when you finally get the box working. Such were 
the first years. Now, however, the box has come out of the 
basement and takes its respectable place on the desk with 
the small decorator designed transceiver and its smaller 
brother, the calculator. 

Stuffing More Power Into Smaller Boxes 
| guess it was going to have to come to pass that the 

manufacturers would have gotten all of those great electrons 
in that little bitty can. My first thoughts of personal computing 
were visions of large black boxes humming away inthe racks | 
would have to put up to hold them. | was happy to see that it 

was not so. In the last two or three years the need for all of the 
big boxes has gone the way of more efficient integrated 
circuits, and the decision to service the novice like myself. 

lam arather ordinary amateur. | live ina small apartment in 
a large city (New York) which makes towers and beams a bit 
impractical. | have managed to work about 200 countries, 
WAS, and that sort of thing, and found myself getting involved 
in radio teletype two years ago. But it seemed that this was 
only a half-way measure as | added more and more auto- 

mated devices. My Kenwood Twins were perking along with 
Circuits now designed to sign my callsign automatically every 
ten minutes, record any incoming messages, and answer 
back automatically, and | was even starting to think that | 
might be able to take off for vacation and let the station work 
the next contest automatically. Depression set in. The station 
was written up in a local amateur magazine, and given an 
operating award. | was noteven mentioned! It started to growl 
when | came near it. | had to go somewhere else. 

|am an audio engineer at CBS, Inc. | work with sound at the 
network level. However, we also have a computer facility that 
does all of the internal switching of various programs to all of 
the stations out there on the other side of the Hudson river. 
This facility is watched over by a group that includes Dr. Byte, 
or David Minott, WA2EXP. Dave is also an active amateur who 
has managed to combine his work and two hobbies into one. 
He also uses a computer for many phases of amateur radio, 
such as log keeping and data retrieval. But Dave was 

*144-25 33rd Ave., Flushing NY 11354 

light-years ahead as he explained that all you had to do was 
get an output port to turn on and off at a serial rate forc.w. and 

dump in ASCII for RTTY. Serial rate? | eat a bowl a day. Output 
port? Something on the New York City shore for handling 
containerized cargo? ASCII? Dave said to read some books 
before | continued to ASCII (pronounced AS-Key) anymore 
questions. Within a week | was bewitched, bewildered, and 
totally lost. Maybe golf or building skyscrapers would be an 
easier hobby. | had the interest, but the boxes were so big 
and the language, called computer jargon, almost as bad as 
a DXCC meeting. At this point | realized that | was in a boat 
with many, many amateurs who felt that although the technol- 
ogy of amateur radio skirted the fringe of computers, getting 
in itself. Not so. The computer manufacturers, finally coming 
from the lab into the sales domain themselves, have recog- 
nized our needs. At last the need for hundreds of boardsina 
large box with a 30 amp. power supply were being done away 
with. Simple incentive, large volume of sales to people with a 
small need for computers, and not the large need to tinker. 
The day of the appliance operator in the computer world had 

come. Now here | make a disclaimer. | am talking about the 
world of personal computing, and not the world of business 
computing. IBM, and Data General we novices don’t want to 
be. But we have also felt the need to be able to tinker with the 
box itself, getting involved in the concepts, rather than the 
machinery. 

A Look Into The Bigger Box 

What makes the large computer system so big? My first 
investigations showed that inside was a huge power supply, 

WA2DHF’s computer - the Ohio Scientific Instruments’ Chal- 

lenger IIP. 
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or two, and the need for a 100 pin bus. This is not something 
run by New York City transport, but a series of rails along 
which the signals ride from one board to another. This need 
makes for large connectors, and usually lots of them. The 
cards themselves usually come in sets. First you needed a 
card with the micro-processor itself and its support chips on 
it. This is the brain which does all of the thinking. It may also 
have some read-only memory, or ROM on it. ROM is like a 
book. It comes with preprinted pages which cannot be written 
on. Another board has some random-access memory, or 

RAM, which is like a chalk board. You can write on it and erase 
it. With ROM it is written into once, and that’s that. The main 
program, or instruction set for the processor is written in ROM. 

The main program usually tells the processor to start at zero 
and go up in its actions. When somebody said these things 
were stupid, they were not kidding. A look at the next board 
down the line showed that it was a input/output port. Fancy 
name for a device which tells the computer that it is getting 
some information from the outside world, and then after 
calculations, tells the outside world what the genius in the box 
came up with. All of this now meant that you could hook up 
your keyboard, if you remembered to buy or build one, and 
type into the computer. Of course you now had to have a way 
of getting the information out of the computer. This meant that 
you had to decide if you wanted video, or hard copy. This is 

box, and lots of boards connected by a set of trailing wires to 
a keyboard, and some sort of output device. Oh boy! An 
engineer's idea of Heaven maybe, but not for the novice. 

After about six disheartening months, | came across an ad 
for a computer in a box. One box. Of course you have to add 
your own video monitor, or get a small r.f. modulator to put the 

thing on your television (these things can be found in all of 
those discarded TV games that you bought for Christmas two 
years ago), but it was small enough to fit under my arm, had its 
own keyboard, and if | wanted to keep programs, all | had to 
use was my own cassette recorder, a $39.00 model. | started 
to think excitedly, but caution held me back. | knew nothing 
about programming. No need to worry, the ad said. This 
computer comes with BASIC built in. Just plug it in, turn it on, 
type two “return’’s and it would be ready to go. 

Into The World Of Languages 

Seemed like a good idea but what of this BASIC language 
thing? It seems that computers only think in binary, you know, 
ones and zeros. Things called assemblers then put together 
codes to say something to the machine like and, or, and 
output. | guess that to the dedicated computerist this makes 
lots of sense, but to a novice, it is like a steel door. So a super 
assembler was developed that allowed the use of English 
words. This was called BASIC, or Beginners All-purpose 
Symbolic Instruction Code. Now if you want to have the 
computer print a number called X in the program you say 
“PRINT X” and not 85, 71, A5, FF. It's a lot easier. There are 

quite a few of these simple English languages around, but for 
the starter, this BASIC stuff is really grand. An investment of 
another $5.95 in a self teaching text had me working with the 
language in about a week of evenings at an hour or so an 
evening. So far so good. 

The Big Decision 

A quick look at the ads in September 1977 showed that 
three manufacturers produced the complete machine with 
keybeard, BASIC, cassette storage system, video output, 4 
kilobits of RAM for storing programs, and an affordable price 
forme. These were Ohio Scientific Instruments, Radio Shack, 
and Commodore. The OSI machine is called the “CHAL- 
LENGER IP’, the Radio Shack is the “TRS-80”, and the 
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already too complex for a hobby. You wound up with a large - 

Commodore is the ‘‘Personal Electronic Transactor 2001”, or 
PED; 

In September of that year, Radio Shack was just starting to 
show the computer, as was Commodore, so | chose the 
readily available Challenger IIP. A check to Johnson Compu- 
ter, of Madina, Ohio brought an instant response. | must add 
here that the folks who run the Johnson Computer store really 
believe in service to the customer! At my request they 
airfreighted the computer after going to the factory to make 
sure that it was working correctly in all areas. You have to go 
some to beat Phil and Kevin Johnson when it comes to 
customer service. 

The Box Arrives 

From here on the story is one of pleasure. After unwrapping 
the computer and plugging in the video display, | remem- 
bered the book stored in the same carton that OSI sends with 
the CIIP and decided it was time for lunch and some reading. 
One half hour later, two peanut butter and jelly sandwiches 
downed, | turned on the bat handled switch in the rear. As per 
the manual | hit return twice, and sure enough the screen 
announced that there were 3.2 kilobytes available for my use. 
Why not the full 4kbytes? Well, remember that some of the 
memory is needed for simple housekeeping like remember- 
ing that it has to look to the keyboard for input information, and 
send the answers out to the screen. Takes about 700 bytes. 

But it was well worth it. 
With a tentative touch | typed the instructions to print my 

name. Hit return, and there was. my name. Gang-busters. 
Next a simple 3 line program to tell the computer to list all of 
the numbers from 1 to 1000. It takes about 2 seconds. Can you 
write that fast? 

Where Do You Get Programs? 

Well you have the machine going, now what do you do? 
First take a trip down to your local computer store. There are 
lots of them springing up. If no store appears in your area, try 
writing to Kilobaud Magazine in Peterburough, NH. They 
publish the best monthly magazine for a beginner, and an 
advanced computerist as well. Look at ads. They will give you 
an idea of what software (jargon for programs) is available. 
The main computerist magazines, KB, Byte, also in Peter- 
burough, Interface Age (business oriented), and Creative 
Computing of Morristown, NJ (lots of software for the novice 
here) are the best places for free programs. They are free with 
the subscription. There are lots of good games, practical 
household programs, and some business programs. 

OK. | Have The Box. Now What? 

You have purchased a computer for various reasons in- 
cluding learning about computing, learning programming, 
playing games, doing practical things with a super data 
retrieval unit, and also satisfy your curiosity. You don't have to 
know what a computer does inside anymore than you have to 

know how your engine works to be a good driver. What you 
can do with it is limited only by your ability to learn the BASIC 
language, or as you deepen your field of knowledge use 
machine codes to make the computer do whatever you 
desire. 

A Word About Game Playing 

The first thing that you will probably do when you get your 
machine is play games on it. Those who are really into 
computers in a big way will look down their noses at you as 
wasting a valuable resource. Don’t believe it for a moment! 
Game playing is an excellent way to get to know how your 
computer makes decisions. And when your first questioner 
asks what you do with the thing, ask him if he has ahobby, and 
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YOU'VE SEEN THE MAGAZINE ARTICLES 
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add 6% Tax 

Watch for other models later! 

DX Engineering 
1050 East Walnut, Pasadena, Calif. 91106 

CIRCLE 14 ON READER SERVICE CARD 

if so what practical use are his golf clubs, or guns. A hobby is 
by definition something that you enjoy. If you enjoy your 
computer, no matter what you do with it, you are participating 
in your hobby, and that needs no other rewards. Just enjoy it! 

Deeper Into Wonderland 

As you get to know your machine abilities you will be able to 
use the free programs, or go out and buy a book of BASIC 
programs and use the machine for bookkeeping around the 
house (checks and recipes), to amuse your first born (math 
practice, and learning word structure with games such as 
“hangman’), amuse yourself (do a IRS 1040A shortform in 
about 3 minutes), and if you are an amateur radio operator, 
send the best code, or smoothest radioteletype around. If you 
enjoy designing circuits, but don’t enjoy the math, you will find 
out about CAD. This is the acronym for Computer Aided 
Design. If you have filters to do, just punch in the design 
parameters, and out comes waveshapes, skirt sizes, and 
forms. The computer is really the device for people from 4 to 
99! 

Folk You Will Meet 

A bit of caution when shopping. The personal computer 
business is rather new. You can’t yet go to your local store and 
get one from a rack. As a result you will meet some pretty 
strange people. Up to now it has been an engineer's and 
programmer's world. They speak in a social code that some- 
times frustrates newcomers. If, after talking to a salesman, 
you feel like you have been told where to go because you 
don’t understand the jargon, don’t be bitter. Just explain to the 
man that your engineering degree expired about 10 years 
ago, and since then you have learned to speak English 
instead. If you still can’t get through to him, and he is not 

The only REALLY 
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vertical design in 
20 years! 
Completely automatic bandswitching 80 through 10m 

{160-10m with optional TBR-160 add-on unit.) 15m trap 
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performance. Ground, roof, or tower mount- no guys needed. 
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Model HF5V-IL $74.50 ppp. in cont. usa (By ups). 
MN. RESIDENTS ADD TAX. 

Please send all reader inquiries directly 

salesman enough to realize that he is just turning you off, 
forget him, and try another store, or another salesman. 

The personal computing businesses were almost all 
started by engineers. They do not make the best salesmen. 

As many firms realize that volume sales make, for big 
paychecks, more and more salesman are finding their way 
into the field. This is a key thought for both consumer and 
supplier to keep in mind. The field must be getting bigger, for 
quite a few major firms are devoting millions of dollars to 
advertising and sales, and not just production/engineering. It 
is a fleld coming of age rapidly. 

Customer Service 

Unless you are rich enough to afford anew machine each 
time the fuse blows, or engineer enough to fix it yourself, 
better think about customer service. Ask the salesman at the 
store if they do their own service, or ship it back to the 
manufacturer. If you consider buying from the manufacturer 
consider giving them a telephone call and asking. It may be 
an investment for later. In the case of the Ohio Scientific 
Instruments machine, OSI is acompany getting larger by the 
day, and their company policy of having both hardware, and 
software services available to the purchaser makes them 
attractive. Likewise, the put it under your arm, with the 
cassette machine around your shoulder, and video display in 
the other hand method of transportation makes the OSI 
Challanger IIP right for my needs. The case, by the way, is 
made of good sheet steel, and not plastic. Very important 
over the long run. 
Computers are very interesting to even the layman, in 

addition to the amateur who may want to expand his or her 
horizons. There is no limit to where you can go. A floppy disk 

(Continued on page 90) 
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Wrew: It’s a real pain in the neck. 
Twisting those loose wires together, 
wrapping them in black electrical tape, 
hoping they stay in connection. Now 
you don’t have to go to the trouble 
anymore. Just pop a set of It’s a snap! 

Finally! An easy, easy, easy way to put 
two wires together in a solid electrical 

connection that’ll stay together. Connect 
radios, power supplies, stereo 

speakers, auto fog lights and anything 
else needing a fast, simple hook-up. 

connectors on the ends of your wires 
and your installation is neat and tidy 
in seconds, ready to stand up to 

thousands of rugged miles of abuse. 
Inttactelisa snap connectors not 

only are top-notch mobile power and 

a Snapletectricat Connectors 
vas poeta 

Designed For Anythi Electrical 

EEE omece FY It. tS a Snap 

Connector kit contains everything you need in a high-impact-resistant plastic case. 
The convenient storage compartments house an all-purpose crimping tool, the special 
insertion tool for use with the connectors and a total of 64 assorted connector 
housings and contacts. Contacts come in both 15 and 30 amp capabilities to fit most 
popular wire sizes. There’s even a complete instruction manual for those who formerly 

PY ash a 

were all thumbs when it came to connecting wires. 
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1s a snap! 
speaker connectors but they work fine 
around the house. 

These handy new plugs let you 
hook up stereo receivers and tape 
decks and speakers and even printed 
circuit boards for your one-night 
projects 

Got a boat? Use the new-style 
connectors to hook up your deck 
compass light or a bilge pump or even 
mast lighting. In your van, they'll 
connect power to your CB or ham rig, 

tie speakers to a tape deck or fix fog 
lights to the wiring. 

The It’s a snap! connectors are, well, 

um, what the heck, we’re not afraid to 
say it: they’re a snap to use. Here’s a 
step-by-step guide to using these easy 
plug togethers. 

@ Determine the amount of current 
you expect the It’s a snap! connector to 
carry. Smaller contacts are rated good 
up to 15 amps. Larger are good to 30 
amps, according to the manufacturer. 

M@ Select a wire size to match the 
current-carrying capacity of the metal 
It’s a snap! contacts. 

@ Use the It’s a snap! crimp tool to 
strip away insulation from the end of 



It’s easy to use the special tool to insert 
a contact into a connector housing. 

the wire to which you will attach the 
new-style connector. 

@ Pick the housing color suited to 
your work. For instance, color code 

wires which will carry positive or plus 
voltages. with a red connector cover. 
Negative or minus voltages should be 
black. Housings of other colors can be 
used for codings where voltage 
polarities are not important. 

@ The custom-made insertion tool, 

designed specifically for the It’s a snap! 
line, will allow you to place the 
contacts inside the colored housing 
with ease. 

@ Choose the proper metal contact to 
place inside the housing. Smaller 
contacts are good for up to 15 amps 
current-carrying capacity, according to 
the manufacturer. Larger contacts are 
useful up to 30 amperes. Now that 
you've selected the wire size, proper 
contact and proper color-coded 
housing, you’re ready to put them 

Crimping tool 

Align the contacts and the housings and 
they just snap right together. Easy as 
one, two, three! 

together into a finished connector. 

M@ Finish the ends of as many wires as 
you need with It’s a snap connectors. 
Then snap all your connectors together 
into one solid bundle. 

Suppose you want to wire up a 12 
volt dc power supply in your house to 
power the CB radio from your car. 

Determine how many volts your CB 
requires to operate and how much 
current it will drain from the power 
source. Most need 12 volts dc and 
draw up to three amps or less. Let's 
figure your CB needs a power supply 
providing three amps at 12 volts dc. 

The power supply will have two 
output wires. One delivering 12 volts 
positive or plus and the other giving 
12 volts negative or minus. Be sure to 
unplug the power supply from your ac 
house power. Strip the insulation from 
near the tips of the wires and install a 
red It’s a snap! connector on the plus 
wire. Put a black connector on the 
minus wire. 

Similarly, your radio will have two 

complex 
connections. They have snap-in dovetails 
which allow modular stacking. 

Housings stack up _ for 

power input wires. One will be for 
plus 12 volts de in and the other for 
minus 12 volts dc. Place a red It’s a 
snap on the plus 12v lead and a black 
connector on the minus 12v wire. Now 
you have color coded the power 
supply and the radio wires so they 
always can be hooked, unhooked, 

rehooked in the proper connection. 
The same sort of polarized 

connecting can be done with other 
types of electrical connections for CB, 
ham, stereo, home computers, burglar 

alarms, marine electronics and so on. 

The It’s a snap! connectors are easy 
to use and hard to beat. And they’re 
handy to keep around the workshop, 
car or boat for quick fixes when 
somebody else’s wiring gives out. Try 
‘em. You'll like the way they go 
together. 

It’s a snap! connectors are available 

from Concepts Unlimited, 36C 
Carlough Road, Bohemia, NY 11716. 

Or, for more information, circle 

100 on our reader-service card. 
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The art of very low power operating 

Greetings, to all of you, from merry 
old England! | managed to make it 
across the pond to London, and it’s 
unlike any U.S. city I’ve been in. 
Several differences. Since London is" 
like a group of villages and small 
cities, it is quite charming, with many 
parks scattered about and the grass 
in them is green! There are very few 
tall buildings (above six stories), so 
you can see the sky everywhere. Not 
that this is much of an advantage, 
since it is usually cloudy. The sun 
does come out, and we've had some 
very nice spring-like weather. It is 
usually cloudy, which makes 
navigating quite difficult, since one 
can't get a ‘fix’ on the sun. Londoners 
are very friendly and courteous 
people, and the usual ‘“‘hustle-bustle” 
of American cities is encountered only 
at the heart of the business district— 
Oxford Circus. So many cultural 
events are happening here, that a 
weekly magazine, the size of 
Newsweek, is needed to list all the 
concerts, plays, movies, operas, 
dance concerts, etc. Museums and art 
galleries are everywhere. Antique 

*83 Suburban Estates, Vermillion, SD 57069 

The second searching trip for a Bicentennial 
Celebration site. The car is in Esmeralda 
County, Nevada. A 100 ft. wire (average 
height: 4 ft.) was run from the open door to a 
tall fence post in the background in Mono, 
County, Calif. There was a direct connection 
to the antenna terminal of the HW-8 rig. Three 
QSOs were made on 40m. c.w. here in one 
hour, just ten days before the site far to the 
north was used to operate in the A.R.R.L. 
Bicentennial Celebration. 
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shops—rea/ antiques—are_ also 
everywhere and most specialize in 
one item, such as chandeliers, or 
grandfather clocks, etc. There is just 
too much here to mention. What | was 
really curious about was how the 
“world’’ sounded on the amateur 
bands. | didn’t quite expect what I’ve 
heard. When propagation is favorable, 
or during contests, the DX -bands 
sound almost like they do in the 
U.S.—all filled with very strong W/K 

ARLRL. BICENTENNIAL CELEBRATION 

24 ~ 25 JULY 1976 

AD6TG/76 
THE REAL 76" STATION WITH ANTENNA 

ASTRIDE THE NEVATIA-CALIPORNIA BORDER 

NEAR HIVWAY 395 NEAR BORDERTOWN, NEV. 

ANT. IN WASHOE 0G., MEV, & SIERRA OO. CALIFORNIA 

= FIVE WATTS BATTERY POWER — 

stations. Few European stations seem 
able to compete. It is unbelievable. 
After about an hour of listening, | 
wondered if | was really in Europe. It 
isn't all due to KW's either. In fact, a 
goodly percentage of the strong U.S. 
stations |’ve monitored were in the 200 
watt and under class. However, they 
all use good antennas. |’m convinced, 
more than ever now, that the antenna, 
and not the power level, is the crucial 
factor in working DX. I'll try to come 
up with some detailed observations 
later—but for now, believe it or not, 
some mail has managed to catch up 
with me, so it’s time to share it with 
our readers. First off, an old QRPp 
standby, who contributes regularly to 
this column has sent a story about a 
“first” and ‘last’ operation— 
Bicentennial Celebration operation 
with a /76 call. QRPper Ben Saylor, 
K6TG, writes: 

The real ‘‘76”’ station in 

the bicentennial celebration 

“It is very doubtful that even one of 
us will be around for the next 
centennial celebration. So, you might 
say, that the A.R.R.L. bicentennial cel- 

a monthly feature by 

ADRIAN WEISS, K8EEG 
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ebration of 1976 was our one-time 
event—once only for you and me. But 
it was a great event that we can look 
back upon and remember for its 
uniqueness. 

“There was in our bicentennial cel- 
ebration only one real “76” station. It 
was also a QRPp station. 

“In 1976, it was an F.C.C. regulation 
to use a slant and a numeral after the 
call letters of all portable stations to 
indicate what call area was being op- 
erated in. So if portable operation 
were in Nevada, “/7” had to be added 
to the call letters to show that the sta- 
tion was in the 7th call area, and 
likewise ‘/6” for portable operation in 
California. Obviously if you were right 
on the Nevada-California state line, ‘‘/ 
76” would have to be added to your 
call letters in order to be legal. 

“The idea of using the “76” suffix for 
a 1976 Bicentennial operation came 
up during a conversation between 
K6TG and W6JTH, the mountaineer, 
QRP ham, so later when the A.R.R.L. 
announced the bicentennial celebra- 
tion, that seemed the ideal and most 
appropriate event for a “/76” opera- 
tion. With the special bicentennial year 
prefix authorized by the F.C.C. plus 
the ‘‘76” suffix, plain K6TG could be- 
come AD6TG/76! Why not give every- 
body a chance to work a real “76” sta- 
tion in 1976! 

After K6TG 
several points on 

made two trips to 
the Nevada- 

The AD6TG/76 car parked upon arrival near 
the site of operation. Now ready to try to 
locate the exact border line between Nevada 
and California. 
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California border looking for a suitable 
location, he decided to operate QRPp 
c.w. with five watts input of battery 
power and one antenna positioned in 
both Washoe County, Nevada, and the 
rare Sierra County, California, though 
the precise location was not decided 
upon, because of trouble locating 
exactly the Nevada-California state 
line. 

Friday, July 23rd, five hours before 
the bicentennial celebration started, 
K6TG and his loaded Volkswagen Be- 
etle, with antenna poles on top, 
arrived at the Highway 395 crossing of 
the Nevada-California border, 16 miles 
north of Reno, Nevada. 
Nearby residents, and border 

agricultural inspection officials could 
only indicate the general location of 
the state line. Then good luck: while 
scouting a small, nearby hill; a brass 
plate set in concrete was found. It was 
an official border marker. 

The car was worked up the hill 
through the sage brush to the side of 
the marker. And though it was raining 
and developing into a thunderstorm, a 
100 ft. antenna wire was put up on a 
25 ft. pole, held up by the car (in 
California) and run across the state 
line to the top of a giant billboard in 
Nevada. 

With the station set up on a table 
where one front-seat had been 
removed, operation was ready to be- 
gin, except the Argonaut transceiver 
seemed to be in bad trouble, also the 
thunderstorm was going full force. 
While investigating the impossible fact 
that the Argonaut continued its rapid 
popping, even after being turned off, 
K6TG inadvertently touched the 
antenna—WHAPPO! OUCH! The 
popping noise was static electricity 
arcing across the small, series vari- 
able capacitor in the little “Ultimate 
Transmatch’’'—that much static in a 

heavy rainstorm?! 
15 meters was hot, and stations 

could be copied even with the steady 
arcing in the capacitor. WNSSZL was 
called and worked until the fire really 
began jumping in the transmatch, and 
nothing but a terrible noise was 
coming from the receiver. Great 
sheets of lightning were flashing in the 
mountains to the east and west. It was 
like an artillery duel. between two 
armies with AD6TG/76 in the middle. 
But the bicentennial celebration was 
starting without the real ‘‘76” station, 
so a toroid was connected between 
antenna and car body. That changed 
the tuning some in the transmatch, left 
weird noises in the receiver, but got 

rid of the arcing. 
On the air and working them! The 

storm died down as contacts were 
logged. A big thrill came 55 QSOs 
later when the five watts got through 

‘on 20 for a complete QSO with 
SMSAYY. 
W6OWP was heard on sked at noon 

Saturday and copied, but the QRPp 
couldn't get through to him. ABBUAV 
joined in and helped by acting as a 
relay to set up a new sked for Sunday. 

Several fine QSOs developed after 
sending the required exchanges, one 
with W6SE/R2, southwest of Clipperton 
Island, another with K7WPC/M, and 
others. Quite a few would pause and 
then ask, ‘Are you on the border?” 

But all day Saturday it was sadly 
evident that contacts were coming too 
slowly to attain the 200-QSOs Award 
that was so greatly desired—well, just 
do the best you can and have fun. 
Then Saturday night conditions 
changed, and the log began to fill up. 
Sunday afternoon conditions again 

made contacts hard to come by, but 

Looking southwest at the foothills of the 
Sierra Nevada Range in Calif. The border 
marker is between the base of the pole and 
the food chest. The car is in California. The 
cable coming out of the little window goes to 
a storage battery under the rear fender. The 
antenna is end fed and the car body is the 
ground system. All sleeping was done on the 

back seat. 

when the celebration was over 

AD6TG/76 had worked 39 states and 
4 continents. KH, SM, VE, VP, and ZL 
were worked on 20; JA and KL were 
worked on both 20 and 40. There 

were 202 valid QSOs, 8 on 15, 154 on 

20, and 40 on 40. 

Special QSL cards were sent to all 
QSOs. And now, at this date, 109 
QSLs have arrived, including one from 
SMSAYY, and the special Bicentennial 
Award for 200 QSOs has been re- 
ceived for this once in a lifetime event! 

By now, many of you should 
recognize Ben's VW and portable: 
antenna hookups, since we've seen 

Looking east into Nevada. The car is in 
California. The antenna goes 25 ft. up the 
pole and 75 ft. toward the top of the billboard 
in Nevada. A dry alkali bed, of an ancient 
lake, is in the distance. 

them in a variety of FD locations. 
My comments concerning the 

Milliwatt Field Day Trophy hit home 
with at least one reader, who 

responded this way: 
“| read your article about the Field 

Day Trophy in the QRP Section of CQ 
Magazine and | enjoyed it thoroughly. 
| intend to take the trophy, hands 
down, this year, but in order to do so | 
would appreciate it if you could send 
me a date in which the field day is to 
be conducted. | will be completely 
portable, (In an abandoned fire 
lookout in the Cascade Wilderness), | 
am building a small portable c.w. 
station with a tuned long wire antenna. 
So much with the boring story of my 
planned victory. (Oh by the way, thats 
the 1978 Milli-watt field day.) Thank 

you.” 
73, Richard Wilson 

17600 S.E. Forest Hill Dr. 
Clachamas, OR 97015 

Hopefully, Dick will have succeeded 
in his effort. 

I've been planning to devote a 
column to the very interesting QRPp 

Looking west into California. All foreground is 
in Nevada: The car is hardly visible to the 
right of the billboard and on the crest of the 
hill. The billboard is for Harrah’s Club in Reno, 

Nevada. 
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work currently underway on the 1750 
meter band in the U.S. Although few 
amateurs are aware of it, 1750 meter 
experimenters have formed the 
Longwave Club of America which 
publishes a very useful newsletter 
entitled, The Lowdown which gathers 
and publishes excellent.information 
regarding operation and equipment 

'for 1750 meters, active stations, 

| frequencies, beacon “signature”, 
| antennas, as well as listings of 
commercial station and locations 
found within the band. My efforts to 
put a column together based on-the 
material found in the back issues of 

The Lowdown, provided by the 
publisher, were underway when the 
following letter alerting me to the 
current state of 1750 meter affairs 
reached me W.R. McIntosh, Publisher 
of The Lowdown, writes: 

| have no idea whether or not this 
letter will ever catch up with you in 
your perambulations, which | hope are 
pleasant. 

“Quite some time ago, you wrote to 
me for.some introductory material on 

1750 meter QRP operations. | do not 
know, of course, whether or not you 
continued with this project. I’m certain 
that you have many worthwhile proj- 

What sort of get-up do you need to 
DX? Ask your favorite HAM. We know all — 
about up. In fact, we’re number one from 
the ground up...when it comes to amateur 
communications towers. We’ve been 
building them for HAMS for more than two 
decades. 

Whether you're thinking crank-up, 
guyed or free-standing, check with us first. 
We're Tri-Ex. Reliable, dependabie. 

When we say number one from the 
ground up, we're talking about towers like 
Tri-Ex's Super Mast. This nifty slim tower will 
get you up 40-feet. It slips down to an easy 
to work at 21 feet when nested. It’s the 
ideal tower for the low profile HAM 
operator. Attaches easily, simply to the 
‘side of your garage or house. It’s hot 
dipped galvanized after fabrication for 
long life. And it’s alow cost tower. _ 

Write today and get up with a Tri-Ex 
Super Mast—then go! Do it now! 

@ ® 

ri-Ex 
TOWER 
CORPORATION 
7182 Rasmussen Ave. 
Visalia, Calif. 93277 

CIRCLE 44 ON READER SERVICE CARD 

62 © CQ @ July, 1978 

ects in mind. However, just on the off 
chance that you were planning 
something along these lines, | am 
writing to warn you that matters on the 
1750 meter band are in a bit of a bind 
right now. Personnel at the /FCC have 
changed in the years; since 4 
‘gentlemen's agreement’ was 
reached between the FCC and the 
1750 meter experimenters, and the 
new personnel are taking a rather dif- 
ferent interpretation of certain sections 
of Part 15. The matters under consid- 
eration concern the antenna, its 
loading, and tuning—rather basic you 
might say. 

“Therefore, if your interest in this 
band remains, | would respectfully 
suggest that you hold off on any 
carticle until the FCC either clarifies this 

matter or issues amended Rules and 
Regulations for Part 15 that changes 
the present operating procedures 
used by most of the active 
experimenters.” 

Hopefully, this unfortunate situation 
will have been resolved by the time 
this appears in print. Mr. McIntosh 
indicates that, at present, the club has 
470 members, and that a “wild guess” 
suggests that about 40 are actually on 
the air, and about 200 have had 
beacons on the air, at one time or 
another. This can be a long and lonely 
operation, much more difficult than 
QRPp on the amateur bands, and 
many individuals have become 
disenchanted because of failure to be 
heard or work 2-way. | do feel that 
some publicity in CQ can have an im- 
portant effect on experimentation on 
1750 meters, so, space will be avail- 
able in the future when the FCC prob- 
lem is resolved. 

QRPp Net Revitalized 

It has been about 3 years since 

QRPp Net activity was organized and 
publicized. Two regular QNI’s from the 
old net have attempted to resurrect 
activity this past winter, and hopefully, 
will do so in the Fall-Spring period of |. 
1978-79. Pike, W8MGF (ex-K4COE) 
and Bill, K8IF (ex-WB2TEN), have sent 
the following information: 

“K8IF and myself have been 
attempting to resurrect the old 7040 
kHz QRPp Net at 1800z on Saturdays. 
QNI’s. haven't been that terrific 
because we haven't been able to get 
the word out. We call ‘CQ QRP Net” 
on the above frequency and time. The 
purpose of the net is to exchange 
ideas on QRPp operation, and engage 
in some good ragchewing with other 
QRPp stations. We will certainly 
appreciate whatever publicity you can 
provide us.” 

(Continued on page 88) 



“Now that DX conditions are on the rise, 
fellows are really getting interested in 
antennas”, | remarked, “My mail is full of 
questions on the Yagi and the Quad. 
And some fellows are thinking about 
some really big beams”. 

Pendergast put down the stack of QSL 
cards he had just received from the 
Bureau and smiled. “Yes”, he replied, ‘| 
guess a bunch of fellows had second 
thoughts after calling the Clipperton 
DX-pedition for three or four days with no 

resilts.”’ 
“Did you work them?”, | asked. 
“Certainly. The easiest contact was on 

2 meters via the Oscar satellite. One call 
and they came right back!” 

“There's going to be a lot more satel- 
lite DX as the years go on”, | replied. 
“You had better prepare for it. And so 
should |", | added ds an afterthought. 
Pendergast tossed an envelope 

across the desk to me. “Here's a note 
from Don, K5DUT, the terror of ‘Cow 
Town’—Fort Worth, Texas. He sent me 

*48 Campbell Lane, Menlo Park, CA 94025 

Fig. 1 -lan, VK3MO at the 120 foot level of his 

tower. This is a four element stacked Quad 
array. The whole tower rotates in a large 
bearing, which is about twenty feet below 

where lan is standing. 

Antennas 
Design, construction, fact, and even some fiction 

Fig. 2 — Another view of the top Quad of 
VK3MO’s stacked array. The Quad boom is 
strengthened by use of top guys to a center 

post. 

some pictures of the antenna at VK3MO. 
Don swears lan has the biggest signal 
from Australia. And no wonder! Look at 
fig. 1. This is the top four element Quad 
for astacked Quad array! There’s lan at 

the 120 foot level!” 
“I'd get a nosebleed if | climbed that 

high”, | said. 
Pendergast ignored the remark and 

handed me a.second picture. “This is a 
second. shot of the top Quad (fig. 2). 
Note that the Quad boom is trussed by 
top guys and that the tower has a slip 
ring about twenty feet below the Quad. 

‘ That means the whole tower rotates. 

Everything looks ship-shape”. 
He handed me the last picture (fig. 3). 

“And here's a view of the complete array 
of two stacked 20 meter four element 
Quads. The bottom one is at 47 feet. It 
looks as if the rotary tower is set inside a 
shorter, base tower—perhaps 30 feet 
high. And the rotor is at ground level, 

right?” 
“It looks that way to me”, | admitted. 

“And lan has a clear shot in all di- 
rections. It makes one sort of humble to 

a monthly feature by 

WILLIAM I. ORR, W6SAI 

see an antenna installation like that!” 
With a flourish Pendergast handed me 

the last photograph. 
“Don, K5DUT, told me that he got a 

chuckle out of the March, 1978 antenna 
column describing the KS5JA Monster 
Quad. Don says that to qualify as a 
Monster Quad in ‘Cow Town’, the boom 
must be at least 50. feet long, at a 
minimum. Thus, the K5JA Quad is too 
small to qualify for this classification. As 
another example of a small Quad that 
doesn’t qualify, Don enclosed a shot of 
the installation at WA5FWC. This tiny 
antenna (fig. 4) has two elements on 40 
and four elements on 20, 15 and 10 
meters. Too bad, the boom is only about 
35 feet long! Finally, Don says that ‘Cow 
Town’ is the Monster Quad capitol of the 
World, as there are more big Quad an- 
tennas there than in any other area. And 
more are going up every day”. 

“Bet they are all CBers”, | said. 
Pendergast turned a slightly pink 

color. “| wouldn't know about that”, he 
replied. shortly. 

Fig. 3 - The Stacked Quad array of VK3MO 
built around a 120 foot, rotatable tower. The 
bottom Quad is 47 feet above the ground. 
Listen for the blockbuster of VK3MO on 20 

meters. 
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Fig. 4 — The Monster Quad at WA5FWC 
doesn't really qualify, as the boom is only 
about 35 feet long! The Antenna works on 40, 
20, 15 and 10 meters with an outstanding 

signal. 

| didn’t let him off the hook that easily. 
“| read in QST a few months ago that 
forty-four percent of the amateurs are 
licensed CBers. Do you have a CB 
license, good Buddy?” 

“Certainly”, said Pendergast in a too- 
rapid voice. “And you do too, don't 
you?” 

“Mine lapsed a few years ago”, | said 
regretfully. “You know how it is”. 

Pendergast grinned and pulled a 
newspaper out of his pocket. 

“Not to change the subject abruptly, 
but | wonder if you saw the article in 
Worldradio News recently by K6BWG? It 
seems that he has been making gain 
measurements on various Quad de- 
signs. He ran his tests on 168 MHz; 
where one inch in wavelength is equal to 
one foot in wavelength at 14 MHz. Thus a 
direct scale (12:1) comparison in di- 
mensions could be easily made. fig. 5 
shows his gain measurements for a two 
element Quad. It shows that the design 
using a reflector provides better gain 
than the design with a director. 
Maximum gain was about 6 dB over a 
dipole”. 

“That's pretty close to my gain figure 
of 7 dB for a two element Quad”, | 
remarked. | won't argue one decibel”. 

Reflector 

Gain (dB/dipole) 

0 10 .20 .30 40 

Spacing (wavelength) 

Fig. 5 -Gain measurements for a two element 
Quad as a factor of boom length. Reflector 

arrangement provides greatest gain. 
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“Look at fig. 6,” said my friend. “That 
shows power gain for a three element 
Quad. With reflector spacing of 0.15 
wavelength, forward gain peaked at 
about 8.5 dB over a dipole for a director 
spacing of 0.3 wavelength’. 

“Very interesting’, | remarked. ‘That's 
the first time I’ve seen definitive gain 
figures for a three element Quad”. 

“Keith says that additional directors 
also show acharacteristic gain peak ata 
spacing of 0.3 wavelength, so a four 
element job would have an overall boom 
length of 0.75 wavelength. At 20 meters, 
that’s about 52 feet. And the gain over a 
dipole under these conditions is about 
10 dB”. 

“Well, according to this data, a four 
element Quad for 20 meters with a 30 
foot boom has a gain figure of about 9.5 
dB. That seems alittle low to me, but still 
in the ball-park”, | remarked. 

“Here’s a summary of dimensions for 
the K6BWG Quad design”, said Pender- 
gast (fig. 7). 

“It looks like good information’, | re- 
marked. ‘l’m pleased to see it. And while 
we're on the subject of Quads, you might 

DESIGN. | 
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Fig. 6 —- Power gain versus boom length for a 
three element Quad. (Data derived by 

K6WG.) 

Pendergast. “What spacing does this 
array have between elements?” 

“Ten inches’, | replied. “That works 
out to about ten feet on 20 meters. So a 
four element Quad of this design would 
have a 30 foot boom. . .” 

“That's right, if you merely scale up 
the design”, remarked my friend. “How- 
ever, you are cutting the number of 
elements down from a total of eight in 
one Delta Quad for 2 meters to four for a 
similar 20 meter design. Would the ele- 
ment spacing change when you drop 
from eight to four elements?” 

“I’m not sure”, | replied. “You would 

Fig. 7 — Antenna dimensions for KEWG’s multi-element Quad design. 

be interested in some data also pub- 
lished in Worldradio News. This is a 
Quad article by Cliff, WQMBP. It con- 
cerns the construction of a four-bay 
Quad for 2 meter work by WB@TEQ and 
himself. Fig. 8 is a good shot of Terry, 
WBQTEQ atop the mast, with the Quad 
just over his head. 

“Now, the interesting point is that this 
is an array of Delta Quads. | can’t see 
that there is any great difference be- 
tween the operation of a Delta Quad ora 
Square Quad. | would think that results 
achieved with one could be duplicated 
with the other. But I’m not sure on that 
point. I've seen enough unusual things 
happen in the world of antennas that 
nothing surprises me anymore. 

“In a note to me, Cliff and Terry say; 
‘For reasons not entirely clear, Quad 
elements can be effectively spaced 
closer together on a boom than Yagi 
elements, possibly because the Quad 
element is low-Q and permits closer 
coupling. On long boom antennas, ad- 
ding elements to a Quad seems to pro- 
duce less gain than adding Yagi ele- 
ments, again probably due to the higher 
Q of Yagi elements. But the Quad-Delta 
design is hard to beat on a short boom 
antenna.’ ” 

“This makes my head whirl”, admitted 

have to work that one out on an antenna 

measuring range”. 
“Well, here's the information on this 

Delta-Four Super Quad. Each beam is 
built on a six foot boom made of 1-%"’ 
diameter aluminum tubing. The in- 
cluded angle of the Delta at the boom is 

Fig. 8 — A four-bay Delta Quad built by 
WBOQTEQ and WOMBP. Terry, WBOTEQ atop 
the tower. A total of 32 elements in this array. 



75 degrees. The V-arms are each two 
pieces of aluminum tubing. One is 
Y2-inch in diameter and it telescopes into 
a %-inch diameter length. Both pieces 
are 15” long. The arms are heliarced to 
an aluminum boom gripper made of 
2-inch diameter tubing, 2 inches long, 
split to make an open ring that slides 
over the boom. It is held in position with 
radiator hose clamps. Number 14 wire 
completes the loop, attached by bolts 
and flat washers to holes drilled in the 
tubing ends. 

“The Deltas are horizontally spaced 
92 inches apart, with vertical stacking 
spaced 68 inches between upper and 
lower stacking booms—all spacings 
measured center-to-center”’. 

| handed Pendergast a small chart 
(fig. 9). “These are the element dimen- 
sions. By the way, | mis-spoke. The 
spacing from the reflector to the driven 
element is 9-2 inches, not 10 inches. 

“How is each antenna array driven?”, 
asked Pendergast. He took out his labo- 
ratory notebook and prepared to copy 
the drawings in it. 

“Each array has a gamma match on it. 
The match is a Y-inch diameter rod, 7 
inches long, spaced %-inch from the 
driven element. It has a % inch copper 
rod inserted inside it. This rod is about 4 
inches long and is soldered to a short 

Element Rod Rod 

Reflector 25%’ 25%" 

Driven 24%" 24%" 
Dir. #1 23%16"' 23%16"' 
Dir. #2 PRN pe 232)! 
Dir. #3 2ove 23%2"’ 
Dir. #4 23%h6" 2376" 
Dir. #5 23%" 23%" 
Dir. #6 2338" 2338" 

Wire Space Total 
31%" se So 
30%" 1” 80" 
39%" 12 773%" 

2958" Te) 77%" 
29V2"" y ie 77¥2" 
29002" ae 773" 
29V2"" hes 774" 
2938" lee T1Y3" 

Fig. 9 —- Element dimensions for the 2 meter 
Delta Quad array. 

wire which is in turn soldered to the 
center of the coaxial receptacle. The 
insulating material between the two 
tubes is a valve stem of the water closet 

mechanism on a toilet”. 
“A distinct touch”, murmured Pen- 

dergast, as he sketched the design in 
his notebook. 

“The phasing harness between the 
two upper or two lower Quads is 66 
inches of 75 ohm Belden 8238 coaxial 

Presenting ~ 
THE A.R.O. UNITY RING ia 

The unique, one of a kind, personalized 
“A.R.O. UNITY RING”. 

Your call letters. Your identity. 
Made just for you. 

Group III, three Amateur Radio Operators, WB2LCJ, WB2LCK and 

WB2LHC designed this magnificent 10 Karat Gold ring, because we have 

the same interests and taste that you do. The “A.R.O. UNITY RING” is 

so recognizable for its quality and design that it is the perfect symbol for 

the great and proud fraternity of Amateur Radio Operators. We invite 

you to QSL for full color brochure and complimentary ring sizer. 

maste charge) 
as a 

No Obligation — ©Copyright 1977 

Group III Sales Co 

Dept. 31 P.O. Box 259 

Little Neck, N.Y. 11362 
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line run to the “T-fitting’” from each 
Quad, with upper and lower pairs, con- 
nected by 40 inches of the same line to 
the center ‘T" of the array”. 

“The whole thing sounds great’, 
exclaimed my friend. ‘I'd really like to 
get some more information on it’. 

“Well, | may be wrong, but | under- 
stand if you send 50¢ to cover postage 
and mailing, you can get additional in- 
formation on the Delta Four Quad from 
the Sand Hills Amateur Radio Club, Box 
811, Garden City, KS 67846. It looks like 
a very interesting antenna design”. 

| pointed to the KEWG Quad material. 
“This is a classic case of two separate 

antenna investigations. Each had a dif- 
ferent goal and used a different method 
of approach to the problem. And each 
one came up with a different answer. 

“That's what makes antenna experi- 
menting so interesting. There's not 
much the amateur can build these days 

unless he wants to go the solid-state, 
circuit board route. But as far as anten- 
nas go, the sky's the limit. All that is 
required is some space in the back yard, 
some wire, tubing and cable and a good 
s.w.r. meter. One of these days, we'll 
have some definitive answers as to 
Quad spacing and gain. The two de- 
signs shown here are a good step in the 
right direction”. 

Get the most 
from 
your antenna! 

With the Omega-t Antenna Noise Bridge 
you can test for resonant frequency and 

impedance... adjust and retest... until your 

antenna performs at its optimum. Use 

the Noise Bridge to trim RF lines for best 

performance, too. 

This patented design uses your sensi- 

tive receiver as a bridge detector, out- 

performing more expensive test equipments. 

Reduce power loss due to mismatch — 

now! Get more details or order today. 

Model TE7-01 .. . 1-100 MHz range: $34.95 

Model TE7-02 . . . 1-300 MHz range: $44.95 

ES | ELECTROSPACE 
SYSTEMS, INC. 

P.O. BOX 1359 
RICHARDSON, TEXAS 75080 
TELEPHONE (214) 231-9303 

Sold at Amateur Radio Dealers 
or Direct from Electrospace Systems, Inc. 
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Maths Notes 
A look at the technical side of things 

This month we would like to return to a 
very popular topic with our readers, the 
digital voltmeter. Many people have 
asked us for more information on the 
construction of these devices and, as 
new chips make the job easier, we will 
pass along the information. 

National Semiconductor has a very 
nice device that is now available and itis 
one that makes construction of a d.v.m. 
ultra-simple. The IC we are talking about 

*5 Melville Lane, Great Neck, N.Y. 11020 

ONE OF THE REASONS 
HE GOT TO BE A FOREMAN 

AT HIS FULL-TIME JOB 
IS BECAUSE HE LEARNED 
TO BE A LEADER AT HIS 

PART-TIME JOB. 
Leadership training is a very impor- 

tant part of the Guard and Reserve 
programs. Because it takes leaders on 
many different levels to keep the mili- 
tary operating effectively. The leader- 
ship abilities learned and practiced in 
Guard and Reserve units have many 
business applications. Because if a 
person can lead a group of Airmen 
art time, he is equipped to assume a 
eadership role in business. 
A lot of what Guard and Reservists 

learn can be put to good use in the 
business world. And that includes the 
many varied skills being taught in 
Guard and Reserve units. Those are 
just some of the reasons employers 
and supervisors should support the 
Guard and Reserve and urge their em- 
ployees to join local units. 
Those local Guard and Reserve 

units, from coast to coast, make up 
nearly 30% of our defense force at a 
cost of only a small fraction of the 
defense budget. Still another good 
reason for lending your sel pae to the 
Employer Support of the Guard and 
Reserve program. Most employers are 
already behind us. Won't you join 
them? For details, write Employer 
Support, Arlington, VA 22209. 

Eay 
EMPLOYER SUPPORT OF 

Ad THE GUARD & RESERVE 
-COuXi) A Public Service of This Magazine & The Advertising Council 
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is their DS8700 or ADD2500 as it is also 
called. This is a 24 pin DIP that, with a 
handful of additional parts, forms a0 + 
1.99 volt, 1% d.v.m. that will operate 
from O to 70°C. Furthermore, battery 
operation may be employed if desired. 
This unit can easily be the heart of a 
multi-range instrument or digital readout | 
for a specific product, and will cost 
about as much as a “name brand” mov- 
ing coil meter of the same range. 

The complete circuit of the 2% digit 
d.v.m. is shown in fig. 1. Note that the 
a.c. supply or batteries can be used as 
desired. Construction is not critical and 
p.c. boards or terminal boards can be 
used. The only point to watch is that the 
common or ground point be essentially 
a single connection. Ground loops will 
upset the accuracy of the finished d.v.m. 
Once the unit is assembled, check the 

wiring over a couple of times, and apply 
power. A random reading will result. To 
calibrate the d.v.m., an accurate v.o.m. 
and source of 1.9 volts is necessary. 

With the meter between the common 
input and pin 6, adjust the 20K pot for 
approximately —3 volts. Now connect the 
high and common leads together and 
adjust the 100K pot for areading of zero. 
Apply 1.90 volts to the input and readjust 
the 20K pot for a reading of 1.90. Alter- 
nately vary the input between zero 
(shorted together) and 1.90 volts and 
adjust the 100K and 20K pots respec- 
tively until the two readings are as accu- 
rate as possible. 

This completes adjustment of the 
d.v.m. lf the circuit is to be used in a 
multi-range instrument, a suggested 
modification of the input is shown in fig. 
2. This results in a 20,000 ohms/volt 
circuit which simulates most popular 
v.o.m. input circuitry. Current can be 
measured by sensing the voltage 
across a resistor through which the cur- 
rent is flowing, although 2 volts would 
have to be dropped which would limit 
the usefulness. Similarly, ohms could be 
measured by use of a separate battery 
in the way that conventional v.o.m.’s 

a monthly feature by 

IRWIN MATH, WA2NDM 

operate. The major intention of this cir- 
cuit however, is as a 2 volt meter and it is 
in this application that it really shines. To 
measure a.c., by the way, requires only 
a series diode, capacitor and resistor as 
in fig. 3. Adjustment of the values will be 
necessary to achieve other ranges. 

If you do plan to build this simple 
d.v.m., we suggest that you write to 
National Semiconductor at 2900 
Semiconductor Drive, Santa Clara, CA 
95057, and ask for the data sheet and 
applications information for the DS8700 
(ADD2500). 

In the January 4, 19/8 issue of ELEC- 
TRONIC DESIGN magazine, there ap- 
peared an item that we immediately 
thought would be of interest to our read- 
ers. This item concerned work done by 
the Royal Military College of Science at 
Shrivenhami, England on applying fer- 
rite rods to v.h.f. antennas. 

In the short announcement, a drawing 
was given (see fig. 4) describing the 
fabrication of such a v.h.f. ferrite an- 
tenna. As can be seen from the diagram, 
alternate clockwise and counter- 
clockwise turns act to form a quarter 
wave resonator. A 200mm (8 inch) long 
rod has a bandwidth of 5MHz at 80MHz 
while a.130mm rod has the same 
bandwidth at 95MHz according to the - 
article. Tuning is accomplished by vary- 
ing the number of turns on the rod. 

The gain of these antennas is much 
less than that of awhip when used overa 
large ground plane, as might be ex- 
pected. When used on portable equip- 
ment, however, without a ground plane, 
the gain approaches that of a con- 
ventional whip. The benefit, of course, is 
a much shorter antenna. 
We would appreciate hearing from 

anyone who does any work in this area 
as the lack of time, unfortunately, does 
not allow us to conduct any actual exper- 
iments at present. We will be happy to 
report results on this technique—both 
favorable and otherwise. 

In the meanwhile, 73 until next month 
Irwin, WA2NDM 



A VERY IMPORTANT 
ANNOUNCEMENT FROM 

WORLD'S LARGEST SPECIALISTS IN THE DESIGNING, DEVELOPING 

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

We're Pleased to Introduce Two New Models 

Specifically Designed for the Novice or Technician 
69° overall length 

80 -10 HD (N/T). .. for 80/40/20/15/10 meter coverage 

69° overall length 

80- 40 HD (N/T) eR for 80/40 meter coverage .... 

No antenna tuner required. Completely factory 

assembled and tuned specifically for the novice/ 

models can be easily bands. Both technician 

© There is no better antenna at any price. . 

few minutes. 

re-tuned for higher license class allocations in-just a 

. W9QIO @1 had a Mor-Gain antenna and liked it extremely well... K4JMR 

® The antenna has worked out well with very good reports... W2TVK @®1 can only give glowing reports about it... WA2IRN 

@/ have used these fine antennas before and see no reason to change now.. . 

. W6CZS @1 believe I have ’'sold’’ your antenna to almost every ham I have talked to... W4AHN ® Its performance results . . 

WOBF ® It has given me excellent service and 

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

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

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

© Another chap said he had also used it and that it was the greatest... W4NSP @I do not hesitate to recommend the antennas 

to others. . 

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

NO TRAPS, 
NO COILS, NO STUBS 
NO CAPACITORS 

MOR-GAIN HD DIPOLES... @ One half 
the length of conventional half-wave di- 
poles. ®@ Multi-band, Multi-frequency- ® 
Maximum efficiency - no traps, loading 
coils, or stubs. Fully assembled and pre- 
tuned - no measuring. no cutting. @ All 
weather rated - 1 KW AM, 2.5 KW CW or 
PEP SSB. ® Proven performance - more 

than 15,000 have been delivered. @ Permit 
use of the full capabilities of today’s 5- 
band xcvrs. @ One feedline for operation 
on all bands. @ Lowest cost/benefit anten- 
na on the market today. ® Fast QSY - no 
feedline switching. ® Highest performance 
for the Novice as well as the extra-class op. 

EXCLUSIVE 
66 FOOT, 75-10 
METER DIPOLES 

@ All models above are furnished with 
crimp/solder lugs. ® All models can be fur- 
nished with a SO-239 female coaxial con- 

nector at additional cost. The SO-239 

male coaxial cable connector. To order 
this factory installed option, add the letter 
‘A’ after the model number. Example: 40- 

20 HD/A. @ 75 meter models are factory 
tuned to resonate at 3950 kHz. (SP) mod- 
els are factory tuned to resonate at 3650 

kHz. See VSWR curves for other reson- 

ance data. 

. KOSPR @J heard a ham extolling the virtues of your antenna... WBOPTM ®I worked a station last night and 

(Not to Scale) 

No. 16 407 Copper Weld wire annealed so it 
handles like soft Copper wire - Rated for bet- 
ter than full legal power AM/CW or SSB-Coax- 
ial or Balanced 50 to 75 ohm feed line - VSWR 
under 1.5 to 1 at most heights - Stainless Steel 
hardware - Drop Proof Insulators - Terrific Per- 
formance - No coils or traps to break down or 
change under weather conditions - Completely 
Assembled ready to put up - Guaranteed I year 
ONE DESIGN DOES IT ALL; 75-10HD - Only 
$12.00 a band! 

Model Bands Price Weight Length 

(Meters) (Oz/Kg) (Ft/Mtrs.) 
40-20 HD 40/20 $49.50 26/.73 36/10.9 
80-40 HD 80/40 % 15 57.50 41/1.15 69/21.0 
75-40 HD 75/40 55.00 40/1.12 66/20.1 
75-40 HD (SP) 75/40 57.50 40/1.12 66/20.1 
75-20 HD 75/40/20 66.50 44/1.23 66/20.1 
75-20 HD (SP) 75/40/20 66.50 44/1.23 66/20.1 
75-10 HD 75/40/20/15/10 74.50 48/1.34 66/20.1 
75-10 HD (SP) 75/40/20/15/10 74.50 48/1.34 66/20.1 
80-10 HD 80/40/20/15/10 76.50 50/1.40 69/21.0 

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

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

a one-time investment. HD Dipoles are available for all Novice frequencies. 
LIMITED REAL ESTATE. Where real estate for antenna installa- 

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

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

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

the HD dipole will outperform any trap loaded horizontal or vertical 

dipole. 

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

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

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

band - an unbeatable low cost. 

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

BankAmericard, Visa, and 
Mastercharge are available. 

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

Mor-Gain 

2200 C South 4th Street 

Leavenworth, Kansas 66048 

(913) 682-3142 

Monday-Friday: 9AM-5PM CST 

master charge 
rec aa 

VISA 
SaaS 
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This month by 

ROD pnb Seles, W70M 

Hi 

News of communications around the world 

This is John Kanode, N4MM, with his WPX 

Award of Excellence plaque and other awards. 

John is a member of the COQ DX Awards Ad- 

visory Committee and was recently put on the 

ARRL’s DX Committee. 

A, we pass mid year, it appears 1978 
will be the year the big ones fell. The 
Clipperton operation will satisfy many for 
awhile. The operation from Iraq appears 
to be only the beginning of a wave of the 
future. Licensing for a Bouvet operation 
if firming up to come off this fall. A spark 
of good news is what seems to be the 
legal club operaton of BY@SA in 
China—now the quest for confirma- 
tions. 

*5632 47th Ave. S.W., Seattle, Washington 
98136 

a 

John Attaway, K4IIF (left) is caught in the act 
of dining Japanese style with three of Japan's 
top DXers. (Left to Right) John, K4lIF; Kiyoshi 
Mizoguchi, JA1BK; Nob Itah, JA1KSO; and 
Nao Akiyama, JH1VRQ. The occasion-one of 
John’s recent trips to Tokoyo. (Photo by 
K7JA.) 
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DX QSLing 

Enough has been printed on QSLing 
and QSL cards to fill a book. Yet, many 
newcomers to DXing have not acquired 
the expertise of the Honor Rollers in 
getting the rare paper. So, for those just 
starting, and for some of the fold, a short 
recap on QSLing: 

The comments of Forrest Gehrke, 
K2BT, in last November’s DX column 
pointed out the problems of a QSL man- 
ager. Taking his points to heart will in- 
Crease everyone's yield and speed of 
delivery. 

It has been a long time since the days 
of “Dollar Danny”, yet there lies a lesson 
in history worth reporting. The “Green 
Stamp” or a one dollar bill gets results! 
With the high cost of postage and IRC’s, 
the $1 gets lost in the noise. After a 
semi-rare DX station sends out 20,000 or 
so cards, at his own expense, that token 
green stamp is a shot in the arm. Most 

managers I've talked to sort cards when 
they arrive and respond to donations 
first. The rest build up—first in, first out. 
The other side to this coin— it appears to 
be buying a QSL. To some degree, that 
is true. But one green stamp is still 
cheaper than 3 IRC’s and the IRC’s are 
not valid everywhere. 

A cost savings at the same time you 
are QSling is to use standard inexpen- 
sive QSL cards for QSL managers and 
multi-QSO DX stations. Those fancy 
photo and multi-color cards are just 
another card amongst the multitude. 
Yet to a foreign DX station receiving your 
card direct, the personalized expensive 
cards get results. So, a few good cards 
and the less expensive cards are agood 
and cost effective mix. 
When sending cards direct there are 

several points to be made. First is timeli- 
ness. Many DX stations are on for a short 
time, then the operator moves to another 
location. So, your delay might miss him. 
The comments you made about the 
need for a card on the air are soon 
forgotten, so get that card there while 
the DXers memory is fresh. When a DX 
Station has a manager, sending direct 
just isn’t smart. 

A quick point—on the cards you use 

the most: MAKE THEM SIMPLE. One 
sided is a must. The critical data must be 
obvious. Preferably the data should be 
in date, time (both in UTC/GMT), fre- 
quency or band, and mode sequence. 
The mode must show two-way in order to 
be valid on MOST awards including 
DXCC, WAZ and the CQ DX Awards. 

The WAZ Program 

Single Band WAZ 
20 Meter C.W. 

40...11YRL 

41... YU2QZ 

42... YUIOCV 

40 Meter C.W. 

6... JA8DWR 

20 Meter Phone 

101... W@QSR 105... W4MWT 
102... KL7GRP 106... JA1EMX 
103... W1LQQ 107... W4PZV 
104... N4KE 

All Band WAZ 

S.S.B. 

1447 ... KP4AM 1452... WO9CTY 
1448... OZ1IF 1453... W2MIG 
1449... KO9SVX 1454... W4CZU 
1450... WA1GUZ 1455... WB2VFT 
1451... W5DRW 

C.W. Phone 

4230... JA4NA 4237 K4PHE 
4231... DK5VP 4238 K5LP 
4232... DJSEG 4239 N4XZ 
4233 ... HB9AAH 4240 HC5EE 
4234 ... ISQFPH 4241 VE6HT 

4235 ... K9ARZ 4242... JA1IWXP 
4236... W1HQO 4243... JAIISA 

4244 KH6HC 

Phone 

539... OZI1IF 541... W6CPL 
540...K9ORN 

The complete rules for all WAZ awards are found in the May, 
1976 issue of CQ. Application blanks and reprints of the rules 
may be obtained by sending a self-addressed, stamped 
envelope to the “WAZ Awards Manager”, 1044 S.E. 43rd 
Street, Cape Coral, Florida 33904 USA. 

Some other QSLing tips are listed in 
recent CQ DX columns of January, May, 
August and November 1977. 
We would like to cover in a future 

column the use of mint stamps to obtain 
QSL cards direct. If you have some 
personal experience in the use of mint 
stamps and would like to share them 



with the readers, please drop us a note. 
QSL manager directories are now 

starting to become available again. A 
couple of note are: 

Gary Yarus WB@MSZ Directory 
$1 U.S. + SASE) 
921 North Clay 
St. Louis, Missouri 63122 

QSL Manager Directory 
($4 U.S.) 
Franz Langner DJ9ZB 
C Kistnerstr 19 
7800 Frieburg Breisgau, West Ger- 
many 

The QSL Bible 
($5 U.S ) 
Via JH1HWM 
5-2236-33 Iriya 
Zama-city, Japan 
These directories do not claim to be 

complete. They are computer products 
undergoing constant update. The. DX 
club QSL manager file still remains the 
best source of QSL manager data today. 
Also asking someone who already has 
the card is effective. 

a H 

One of Czechoslovakia’s most active DXers 
is Pavel Kupilik, OK1MP. Pavel gained the 
DX Honor Roll running this station from his 
home in Domazlice. 

New Countries 

The rumors are too numerous to re- 
peat, yet anew country off of Puerto Rico 
seems likely. It fits in the same class as 
Sable (VE1) and St Paul (VE1). Seems 
strange though, as the Pribeloffs are in 
the same class too and the ARRL turned 
it down. Work them, log them and then 
worry about them, seems to be good 
advice. (Sure will be great to get WARC 
79 behind us so that the politics get 
reasonable again. 

DX Awards Program 

With the demise of portable operation 
identification in the U.S., the require- 

One of the big signals on all bands, both c.w. 
and s.s.b., is Tony Smaker, KL7AF, from 
Kodiak, Alaska. With Ron Wenstrom, KL7RW, 
Tony is in the throws of organizing the Alaska 
DX Association. They have about 30 KL7’s in 
tow and meet daily on 3895 kHz at 0430Z. 
Watch for the club score to grow in the DX 
contest results in the future. 

ment to work all DX within a 150 mile 
radius of your QTH is revoked. It is no 
longer possible to insure compliance. 
Therefore, operations from anywhere 
within a single country will be honored 
toward the CQ DX awards. DXCC made 
the same announcement earlier. 

An interesting letter from Herb 
Schoenbohm, KV4FZ, on this subject 
makes an interesting point or two. “The 
announced.concern by the ARRL on our 
international image,. which resulted in 
the determination of the DXCC countries 
list, has been noticed with great interest. 
ltis my observation that the present Rule 
9, which was recently ‘liberalized’, is 
now extremely punitive to those who 

live in small countries. | believe it was the 
wish of the board to modernize this 
requirement for a mobile society. How- 
ever, while the ARRL directors giveth, 
the HQ staff taketh! The 150 mile provi- 
sion which we had learned to live with 
has now disappeared, to where those 
that live in micro-states (half the world 
population) have little. This could be 
construed as accomodating the Yanks 
at the expense of the rest of the world. 
USA amateurs now have 3,000 miles to 
move about, but the poor amateur in St. 

* ge 
ia A #. & . ey 

Tage Axelson, SM7RS, is one of Sweden's 

s.s.b. DXers. Operating from Helsingborg, 

Tage has over 150 on 2Xs.s.b. Like many, he 
has more countries confirmed but the QSL’s 
read as if one-way s.s.b. Tage was first 

licensed in 1926 as SMXN. 

DON’T KEEP 
A GOOD ANTENNA DOWN 

. ..put it up instead. Install. the 

World-Record Breaking antenna that won 

W6TYP the QRP ARC 1,000,000 miles/ 

watt award. 

THE JOYSTICK VFA 

(Variable freq. ant) gives low angle, omni- 

directional, harmonic. free radiation on all 

bands 160 thru 10 (+ MARS and receive 

on all BC.& SW). 

1000's of glowing reports in our files of 

the VFA in use, often in poor OTH and/or 

under ORP, contests, etc. 

SYSTEM ‘A’ $84.00 
250W P.E.P. &/or Receiving only 

SYSTEM ‘J’ $110.00 
500W P.E.P. &/or Improved Q Factor Receive 

Air mail cost included (Each system 3 

sections easily assembled to make unit 

7'6” long. Matching ATU). Not only will 

you save space but you get better value 

per $ if buying direct UK manuf. Rush 

your Mastercharge, Visa, Bankamericard, 

or check, or ask for brochure:- 

PARTRIDGE (cq) 
ELECTRONICS LTD 
Broadstairs, Kent, England 

G3CED Tel: 0843 62535 G3VFA Ff 
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Swan 
Hustler 

CDE Hy-gain 
Midland Shure 
Consolidated Towers 

BIRD 43 
THRULINE 

WATT METER 

And Elements Shipped 
Anywhere in the USA 

Model 43 supplied with either 
“UHF” or ‘'N’’ jacks. Order now! 

Bob’s Amateur Radio Center 
Salisbury, North Carolina 

318% N. Main St. 28144 (704) 636-7959 

Dentron 

AMCOMM 
Ten Tec 
Tempo 
Cushcraft 
Astatic 

rl 
fi 

24 HOUR (MILITARY TIME) 
DIGITAL CLOCKS BY COPAL. 

Model 802-M (Top) 

Color: White 

Size: 11 1/4""x 5S" x6 1/2"' 

Sugg. List Price $81.95 
Now $69.95 Save $12.00 

Model 225-M (Right) 

Color: Black 
Size: 5 1/2" x 2-3/4""'x 3 1/4" 

Model 227-M with Alarm (Left) 

Color:| Black 
Size: 5-3/4" x 2-3/4"' x 3-3/8" 
Sugg. List Price $24.95 Sugg. List Price $17.95 
Now $19.95 Save $5.00 Now $16.95 Save $1.00 

@ Ail UL Listed Operates on AC 120V. 60 Hz 
@ Warranty: 12 months 

Order direct from this ad! Send check or 
use your Mastercharge or Visa. Allow 

$2.00 extra for shipping/handling charges. 

United High Power Associates, Inc. 

389. Fifth Ave., New York, NY 10016 
Phone (212) 685-2888 

Dealer Inquiries Invited For N.Y. State 
deliveries, please include Sales Tax 
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went to Al Koblinski, W7XA. Of the DXCC or 
WAZ holders considered, -Al was chosen for 

his skill, contribution to amateur radio, 

cooperation and service. (Photo via W7IR.) 

Martin can move his rig a few city blocks 

The Arizona DXer Award for DXer of 1977 

to the French side, and is wiped out.” 

| DX Extras 

DE WP4BDL BT | just received my old 
(1961) call back as a secondary station 

| license. The normal prefix for all classes 
of licenses im Puerto Rico is KP4. AR 

DXers worldwide are always pleased to hear 
a rare station say “QSL to ...”, and 
recognize a call known for their service. One 
of the better known teams is Ferne and Rubin 
Hughes WAG6AHF. Ferne is a stamp collector 
and QSLer par excellence. Note the license 
plates. On behalf of the thousands who've 
receive a rare card from the Hughes’, 
THANKS! Rubin is also a DX Honor Roller. 
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Work Dave soon as secondary calls in 
the U.S. appear to be on their way out, 
and WP4 is indeed _a rare prefix today. 

DE VK3AOK BT Now home from 
VK@AC operation. Upgraded my 
license, so have a new call. The VK@AC 
card requests are gigantic; Mt. Rainier is 
small in comparison. Patience please. 
AR That pile of QSL requests represents 
a year of Macquaire operation. 

Tricks of the DX Trade 

The Northern California DX Club's 
great publication, The DXer, provides 
several excellent hints on better DX-ing. 
Those who contribute to the tricks of the 
DX trade, receive a copy of past Hints 
and Rules. 

Hint 12. Pileups. The guys with the 
biggest signals, shortest calls and quic- 
kest reflexes are the ones who get 
through the pileups first, right? Not al- 

Peter Schaffer, SL3NU, operates this 

impressive station from his 
Gortenhauserweg home. Peter operates all 
modes including SSTV. His c.w. skills are 
supplemented with keyboard capability. 

ways! A good signal is always an advan- 
tage, but not call letters or reflexes. First, 
QSB will take even the biggest signal out 
of the picture. Send your call slowly and 
clearly. If the other station can’t under- 
stand you, what good is it if you’re the 
loudest? The FCC requires full callsigns, 
but you can begin your call’as the DX 
station is turning it back; since he 
doesn’t really need your prefix. Don't 
bother with phonetics for your prefix on 
phone, unless requested, and try wait- 
ing a second or two after the pileup 
begins. While the quick ones are catch- 
ing their breath for a second call, you 
can often pop in unmolested. Most 
operators will jump right in and then 
pause to see if the DX station has come 
back, leaving a moment of relative si- 
lence when QRPpers can jump in. One 
of two calls is enough. After that the 
QRM builds to a constant level as 
everyone begins calling at random. By 
that point a good DX operator will either 
have several calls picked out or will QRT 

because nobody is listening. (Thanks 
The DXer/WB6RIU) (ed. He has been on 
both ends of the pileup and knows of 
what he writes.) | 

Hint 13.5 Should you get up early 
tomorrow morning? Do you wonder this 
evening what the propagation condi- 
tions on 20 meters will be like tomorrow 
morning—say at 0700? You can tell with 
pretty fair accuracy by listening on c.w. 

The WPX Program 

Mixed 

640... DF7FH 645... WA6EGL/VQ9 
641... OE1BFW 646... KL7AF 
642... F6CUK 647... 1I7PXV 
643 ... DJSER 648... K4YOE 
644... YU2REO 

S.S.B. 

1032 EL3A 1038 DF2SU 
O28} - OY1A 1039 UA6JAD 
1034... JITDX 1040 VE1RY 

-.. WAQLMK 
.. OE1BFW 

1037 : - : 16COC 

C.W. 

1676... FECOU 1682... UA4PAV 
1677... . N6FX 1683 .. . UB5GCG 
1678... W4YE 1684... | UYSTE 
1679... YUIECD 1685... UBSKAW 
1680... UATAAU 1686... UP2BB 
1681... UAGAJE 

WPNX 

111... WD4BMP 113... WBQUBN 
112... WB3DNA 

VPX 

133... DL-121/148440 «136 | . . DL-005/ 
1616978 

- DM-6721/G ote 137 . . . UA9-145-197 
135 .. . DL-R18-6767 

Endorsements 

Mixed: 400 WA6EGL/VQ9, KL7AF, I7PXV, K4YOE. 450 
W1YK, YU2REO. 500 F6CUK, W1YK. 550 DJ9ER. 600 
K6GO, I4BFY. 800 PY2ELV. 900 K7NHG, KQJN. 950 
N2AC. 1150 N2AC. 1200 K5UR. 

SSB: 300 EL3A, OY1A, JI1TDX, K3IXD, DF2SU, WAQLMK. 

350 I9OU, I6COC. 450 VE1RY. 500 WA4QMQ. 550 
QE1BFW. 600 LU9DM. 650 N2AC. 750 W2NC. 1050 
K2VV. 1500 W4UG. 

CW: 300 F6COU. 350 N6FX. 450 W4YE, YU1ECD. 500 
KQJN, N4WX. 600 G3HB. 700 K9IT, KH6HC. 900 K2VV. 
950 K5UR, N2AC. 1000 N4MM. 1050 W9DWQ. 1250 
WeNC. 

10 meters: UA6JAD 

15 meters: JI1TDX, UK4WAC 
20 meters: I|6COC, WA6EGL/VQ9, UA4PAV 
80 meters: G3XPO 
Africa: KOQJN, KSGO 
Asia: G3XPO, DF2ME, WA6EGL/VQ9, K5GO 
Europe: G3XPO, W30GY, I6GCOC, WA6EGL/VQ9, K5GO, 

UA6JAD, WA5ALB 
No. Amer.: DF2ME, K3IXD, K5GO 
Oceania: G2GM, K5GO, JR1TNE, WAS5ALB 
So. Amer.: WA6EGL/VQ9 
Complete rules for WPX can be found in the May 1976 issue of 
CQ Magazine. Application forms may be obtained by sending a 
business-size, self-addressed, stamped envelope to “ 
WPX Awards”, 5014 Mindora Dr., Torrance, Ca 90505. U.S.A. 

beaming to the same north latitude as 
ours, and the longitude (time zone) that 
is 0700 there. If you hear stations 
in that area, then you know there 
is a propagation path between you. 
Next, figure out the reciprocal path 
heading, which is your beam heading 
subtracted from 360 degrees. If propa- 



gation conditions hold, and they most 
likely will, that reciprocal path beam 
heading should be open to you at 0700 
tomorrow. Furthermore, if those stations 
are working into other areas of the world, 
the chances are that you will have similar 
propagation paths too. Did you QSL 
that? (Simplified, if you are a W6 hearing 
England at midnight, you should hear 
Japan at 0700 tomorrow morning.) 

Also, if you are wondering what prop- 
agation paths will be open 3 hours from 
now, merely listen to what the east coast 
is working (that is, if you live on the west 
coast) and figure the DX station's recip- 
rocal path headings, as above. It works. 

If you're curious to know what you 
missed 3 hours ago (and you're a W6) 
listen to the KH6’s. (Thanks The DXer) 

Hint 13.8. ls that band really dead? All 
of us have tuned across the band at one 
time or another and not heard a single 
signal. But is that band really dead? Try 
swinging the beam around while listen- 
ing to the background hiss. Does it 
change? If it does, chances are the 
band is not dead and a “CQ DX” is in 
order. Point the beam toward the loudest 

je 

An avid DX’er, Ron Wenstrom, KL7RW, (ex- 
KL7HCN) shown here taking a breather from 
those “Pile-Ups” for that much sought after 
“KL7” QSO. When not DX’ing, Ron works as 

an Air Traffic Control Supervisor with the 
F.A.A., QSL info:- P.O. Box #94, Cold Bay, 
Alaska, 99571 (Photo courtesy, Jack, 
W2LZX) 

hiss, because that portion of the world 
has propagation. Who knows—your 
“CQ DX” might raise some guy in a rare 
spot that was doing just what you were 
doing, combing a “dead” band. 

| recall, back in the late 1940’s when 
Larry Barton, W6OCH (famous pianist) 
raised the FIRST Tibet station ever on 
the air, by calling “CQ DX” on 20 meter 
phone to a dead band one morning, and 
raised a guy ina camel caravan in Tibet. 
We all doubted that one—until he got his 
QSL card. So, try a‘‘CQ DX” 2 or even 3 
times on that ‘“dead” band. You might 
raise a camel caravan on some other 
exotic place, like Afghanistan, or Iraq, or 
Burma—maybe one that QSLs too. 
(Thanks The DXer/N6GG) 

Hint 13.9. Which way do you point 
your beam? Sometimes the beam head- 
ing doesn't add up. Sometimes, in the 
morning on 20 meters, a W6 can hear 

Carl, C5ABC (on the left) and Keith, CShABK 
(on the right) shown here making sure that 
they each receive their respective QSL 
cards. QSL’s for CSABC may be sent to his 
home QTH at WB4ZNH, (SASE PSE.) (Photo 
courtesy Jack, W2LZX) 

India coming in due West. Swing the 
beam to short path (830 degrees) and 
he fades out. Bootlegger? Not at all. That 
West heading happened to be the best 
propagation path at that moment for that 
part of the world. Some theories say that 
the F2 layer tilts as it changes height, 
and 2 or 3 of these tilts add up to 
produce the best multi-hop path. It's 
best to trust your ears more than your 
beam indicator when you are trying for 
very long distances. Don't be too rigid 
about what the beam settings should be, 
because, in the final analysis the propa- 
gation path ends up being a reciprocal 
path. Where you hear them best is where 

Don't let the serene look fool you. That's Bill 
Bennett, W7PHO with the awards. The 
occasion is presentation of the Formosan 
medal to Bill by Howard Lorenzen, W7BI, on 

behalf of Tim Chen, BV2A/BV2B, and the 
Chinese Radio Association. The award was 
presented to Bill for his efforts in helping 
make BV2 (Formosa) available for so many 
on 14.225. (Photo by K7RI.) 

ANTENNA FOR 10, 15,and 20 METERS 

GEM-QUAD FIBRE-GLASS 

Two Elements $139 
Extra Elements$99 

Price is 
F.O.B. Transcona 

INCLUDES U:S. 
Customs Duty 

KIT COMPLETE 
WITH 

SPIDER 
ARMS 
WIRE 
BALUN KIT 
BOOM WHERE 
NEEDED 

WINNER OF MANITOBA DESIGN 
INSTITUTE AWARD 
OF EXCELLENCE 

Buy two elements now — a third 
and fourth may be added later with 
little effort. 

Get a maximum structural strength 
with low weight, using our “Tride- 
tic” arms. 

GEM QUAD PRODUCTS 
Transcona, Manitoba, Canada R2C 2Z5 
Box 53 Telephone (204) 866-3338 

CIRCLE 21 ON READER SERVICE CARD 

YOUR HAM TUBE 
HEADQUARTERS ! 
TUBES BOUGHT, SOLD AND TRADED 

SAVE $$$ — HIGH $$$ FOR YOUR TUBES 

MONTHLY SPECIALS 
3CX1000A7/8283 $285.00 572B 
3CX1500A7/8877 240.00 811A 
3-500Z 58.00 813 
3-1000Z 145.00 6146B 
3WP1 24.00 6360 
4-125A 42.00 6883B 
4-400A 48.00 8122 
4-1000A 198.00 8236 
4CX250B 27.50 8908 
5DEP1 18.00 8950 

24.00 
10.80 
18.00 
4.95 
3.75 
5:29 

51.00 
22.00 
5.25 
4.75 

The intelligent Ham alternative to CB 

Two meter mobile 40 watt rf power 
transistor 2N6084—$16.00. Linear rf 

transistors in stock. 

Eimac Tubes & Accessories in Stock 
Write or phone for types not listed 

BRAND NEW****FACTORY GUARANTEED 
TOP BRAND Popular Receiving Tube 

Types. BRAND NEW 72% Off List* 

Factory Boxed. FREE LIST Available — 

Includes full line of RF Power Transis- 

tors. Minimum Order $25. 
Use toll free # 800-221-0860 

COMMUNICATIONS, Inc. 

2115 Avenue X 

Brooklyn, NY 11235 

Phone (212) 646-6300 
SERVING THE INDUSTRY SINCE 1922 

CIRCLE 12 ON READER SERVICE CARD 



Maritime mobile is common place these 
days, yet Dick Livingston, WB5NDV/KL7 has 
got to take the prize. The oil drilling platform 
was Dick's diving and operating platform 
when it is in place for drilling off the Alaskan 
coast. 

you will transmit strongest (Thanks The 
DXer/N6GG) 

DX Club 1978 Style 

As the USA DX contest season draws 
to aclose, the DX club contest chairman 
breathes a sigh of relief. The club com- 
petition among the worlds top DX clubs 
is almost over. The aim to unseat the big 
clubs is still fresh in everyone’s mind-but 

| now comes the hard part—getting the 
logs into the contest scores on time. 

Even with everyone churned up to 
give it areal go, the final paper work is by 
far the biggest challenge. Here are 
some techniques used by a few of the 
top scoring clubs. 

Intra club competition heads the list. 
Breaking the club into competitive 
teams is one method. It is a mathemat- 
ical fact, the more multi operator stations 
means a higher club score. The top CQ 
World Wide DX club winning entry will 
contain three or more multi-multi and 
another ten multi operator entries. Even 
with those, their contest chairman will 
work to get as many single operator 
entries as possible. 

Martha (WN4FVU), C5AAF, very capably 
handling the “Pile-Up’s” on 10 Meters, where 
she and her O.M. (WB4ZNH/C5ABC) were 
very busy giving many of the DX’ers a new 
country. QSL via theirhome QTH to WB4ZNH 
(Photo courtesy Jack, W2LZX) 
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CQ DX Honor Roll 

The CQ DX Honor Roll recognizes those DXers who have submitted proof of confirmation with 
275 or more countries for the mode indicated. The top SSTV DXers are also listed.\The ARRL 
DXCC Country List, LESS DELETED COUNTRIES, is used as the country standard. Total 
number of current countries on the DXCC list as of this listing is 318*. Honor Roll listing is 
automatic when submitting application or endorsement for 275 or more countries. To remain on 
the CQ DX Honor Roll, annual updates are required. Honor Roll updates may be submitted 
anytime. Updates indicating “no change” will be accepted. 

C.W. 

W6Pilitenireseh 318 W6ID irene 313 W2Giligeee ree 306 K6UG Soa 302 NGEX an crrerera se 296 
KOEGR ence: 315 DETAA Siar 312 NGAV Sire arg 03 W4BQY....... 301 KOMM gence 291 
ON4QX ....... 313 WSKPIES. am. 309 wgoDwa...... 303 W6ISQ ....... 300 WAS8DXA ..... 291 

S.S.B. 
W2PTieeaccnece 317 WUT mecrescieeeers 312 W6YMV....... 308 N4MM ........ 298 
IWAMU........ 316 ORM sere 311 FOMO wre nets 307 W9OHH .....« 298 
WA2RAU ..... 316 K6YRA Mar oe. 2 311 K6ECUr rns 307 WO@SD ........ 298 
DLOOH Cha me 315 SM6CKS...... 311 KOMM ........ 307 HPCE ee 295 
G3FKM ....... 315) -W20K ... <2. 11 OE2ZEGUE yaw. 307 DL6KG 2.0; 294 
W4EEE ....... 314 K6WR ........ 310 W4DPS....... 30 7a= JHEIG iene ore 294 
XEWAGs neue 314 WA2EOQ ..... 310 l4ZSQa a3 Seater 305 DJ9ZB) a... : 293 
WSNKM ...... 313 ISYAK ES ceca: 309 VEQWYGgrer si. 303 KSPY Die 292 
W4SSU ....... 313 1OZV oe eck 309 EAE rete. 302 VE7CE Sree: 291 
W9DWQ. ...... 313 K4RTA ...... 309 KOEKAR ea 300 W6EET Soa 291 
ISKDBo= 2. ne 312 IKGUG Seriec gece: 309 W3GG)... 0: 300 G3WW........ 289 
K4MQ 312 W9QLD....... 309 WB6DXU ..... 300 OE1IFEGs.e.e 289 
VE3MJ SI ZEREZLONG cic ce rieis 309 KEK S aeee nee 00 SP5BSVE ye 288 
VE3MR oS 12 PKODY Za2s2 mye 308 IS WiTese. ceca 299 OESWWB..... 285 
WSAZD .. 312 OZ3SKee ces: 308 VESGCORM een 299 NGEXiense eee 284 
W6EE ie 312 SM5SB.........\ 308 VV AIR Z co erenerciets 299 KSEH centr 283 
W6EUF 2.0. 5. 312 SM5CWK ..... 10) REND MciOocE Fm Unt Or mote csr: 2 

SSTV 
W8YEK ize ere 108 GS3IAD Ses 1?) ns Aone ReneS Rts ee ate ron ce 8 atic cobonouonre 

* Geyser Reef.deleted effective this listing 

The CQ DX Awards Program 

S.S.B. 

548 ...12SYG 556 . IT9TGO 
549... N4UF 557. WA4HDD 
550... DK4MI 558 KL7AF 
551... WB4UFF 559. KOPPY 
552... WA4TLI 560 TG8NE 
553... W1AGA 561-2 ELSA 
554... ISBDE 562... WB9YHP 
555). 2 18KGI a 

C.W. 

306 W8FEM 310... UW1YY 
307. UA6PK 311... UK5IAZ 
308), 7 UTSEE BilZe ee EUGC2ZCK 
309... . UA6LBO anna 

S.S.B. Endorsements 

310... K6WR/310 275... JH1IVRQ/275 
300... OZ3SK/308 250... K9PPY/270 
300... W6YMV/308 200... ISBDE/224 
275... YV1KZ/299 150... IT9TGO/182 
275... DL6KG/294 150... W1AGA/175 
275... WB2RLK/281 150... WA4HDD/162 
275 . 9H4G/280 3.5/7 MHz...ZL1BOQ 

C.W. Endorsements 

300... W4BQY/301 150... OK1DVK/150 

275... K9MM/291 

Complete rules and application forms for the CQ DX Awards 
Program can be obtained by sending a business size, No. 10 
envelope, self-addressed and stamped to: “CQ DX Awards”, 
5632 47th Avenue S. W., Seattle, Washington 98136 U.S.A. 

A few years back, the difference be- 
tween top positions in the club competi- 
tion was less than 10,000 points. The 
little scores make the tight competitions. 
Without the casual entry, the race can be 
lost. 

One California club has certificates 
and plaques for their members to try for 

without regard to the normal contest 
prizes. The intra club competition is 
fierce, for being able to take on a peer 
equalizes the band conditions and mul- 
tiplier syndrome. 

Dividing the club into groups is 
somewhat obvious. But some classes 
that bring others out is to make a class 
for everyone. One club category is in- 
teresting: class G—operator/owner 
must be a general class, powerless than 
200 watts, antenna up less than 40 feet 
with operating time less than 24 hours. 
Class H—same as class G except there 
is an operating time of 24 or more hours. 
Another pair of similar classes for ad- 
vanced class. With this approach even 
the little guy gets a chance. 

(Continued on page 87) 

Colin Richards, currently 9M2CR, from Port 

Dickson, Malaysia is no newcomer to DX. He 

was originally GW3JET. Most will remember 
his operation as AP2CR and mobiling from 
the Kyber Pass. He was also S21CR, 5A2CR, 
9K2CR and 9VICR. (Photo via W7PHO.) 



Novice 

How to get started in amateur 

radio-Part | 

his two-part column provides intro- 
ductory material that should be useful to 
aspiring amateur radio operators who 
don’t know how to get started in the 
Amateur Radio Service. It is hoped that 
readers who are licensed amateurs will 
bring these simple facts to the attention 
of people who need help getting into 
amateur radio. 

It is not unusual to receive a request 
from someone seeking basic facts 
about getting started in amateur radio. 
These letters often contain the same 
questions, and | have devoted these two 
novice columns to answering the ones 
which are most frequently asked. Typi- 
cal questions are repeated as para- 
graph headings and the associated re- 
sponse follows each question. 

Who is eligible to hold an amateur 
radio operator’s license, issued by 

the Federal Communications 
Commission (FCC)? 

There is no age restriction; we have 
had licensed amateurs as young as five 
and others more than 100 years of age. It 
is no longer necessary to be an Ameri- 
can citizen to be licensed in this country. 
All amateur licenses are valid for a 
maximum of five years and are renewa- 
ble. Novice licenses were originally valid 
just one year and were valid two years 

until recently. 

What classes of operator licenses 

exist in the amateur radio service? 

The Novice license requires one to 
have knowledge of basic FCC rules and 
regulations, reasonable understanding 
of electronic/communications funda- 
mentals, and a working knowledge of 
the International Morse Code. The 
Novice license is available to anyone 
who does not hold a valid amateur 
license of any class, including those 
who have previously held Novice, Tech- 
nician, Conditional, General, Advanced, 

*2814 Empire Ave., Burbank, CA 91520 

“How to’’ for the newcomer to Amateur radio 

or Extra class licenses. Novice licensing 
examinations are conducted by unre- 
lated amateur radio operators holding a 
General (or higher) license and serving 
as volunteer examiners. 

Technician exams are no longer con- 
ducted by volunteer examiners 
(amateurs); they are now administered 
at FCC examining offices. The code test 
is just 5 words per minute for Technician 
license applicants, the same as for 
Novice license applicants. The Techni- 
cian theory test is the same as the theory 
test given to applicants for the General 
license. It is more difficult than the 
Novice written exam. 

Conditional licensees were all re- 
cently grandfathered to General 
privileges and Conditional licenses are 
no longer available. 

The General class license exam in- 
cludes a written examination at the same 
degree of difficulty as is used in the 
Technician written exam. One must 
have a slightly better knowledge of FCC 
rules and regulations than is needed to 
pass the Novice written exam. The Gen- 
eral license applicant must have a much 
better understanding of radio/electronic 
theory and operating information than is 
needed to pass the Novice written 
exam. The General class amateur radio 
operator's exam also includes code re- 
ceiving and sending tests at 13 w.p.m. 
as compared to the 5 w.p.m. Novice and 
Technician code requirement. General 
examinations are normally conducted 
only by FCC personnel at FCC offices. 

The Advanced code test is 13 w.p.m. 
the same as for the General license. The 
advanced written exam requires a more 
thorough knowledge of electronic and 
radio theory than is needed to pass 
Technician and General written exams. 
The Extra class code test is 20 w.p.m. 
and the theory test is the most difficult 
used inthe amteur written examinations. 

What is in an FCC Novice exam? 

There are 20 questions, with five on 
each of four pages. Each question is 
followed by five possible answers. There 
is just one completely correct answer in 
each group. The selected answers are 

a monthly feature by 

BILL WELSH, W6DDB 

not written by the student directly on the 
exam papers containing the questions. 
Selected replies are indicated on a 
separate answer sheet, taking care to 
match replies to corresponding ques- 
tion numbers. As an example, if your 
exam questions are numbered 41 thru 
60, start marking the answer sheet at 41, 
not 1. It is important to indicate all 
selected answers by a dark mark. Use a 
soft lead pencil to leave a substantial 
graphite deposit at each point on the 
answer sheet. If you change an answer 
(which is usually a mistake) erase the 
previous mark completely. One must 
answer 15 (or more) questions correctly 
to- pass the written exam; the Novice 
passing grade is 75, not 74 percent. 

Do | have to know a lot of math to 

get a novice license? 

One does not have to be amath expert 
to get any amateur license. | just use 13 
basic formulae in the General class 
licensing courses | instruct, and Novices 
just need to know four of them. Anyone 
who wants a free copy of the formula 
reference sheet | prepared for our stu- 
dents, should supply the usual s.a.s.e. 
with their request for this aid. There are 
just a couple of questions in the Novice 

This is Roger Marty (WD9HOZ) who has 
worked 40 states and 5 countries with his 
Heath gear. Roger uses a 15 meter quad, 
plus 80 and 40 meter dipole antennas. Roger 
is a 23 year old farmer in Darlington, which is 
in the Southwest corner of Wisconsin. 
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exam that requires formula familiarity 
and math. 

Electronics is really mathematics put 
to practical use. One can pass amateur 
exams with little or no knowledge of 
formulae. However, it is natural to de- 
velop an interest in math as one gets 
more involved in electroncis and radio. It 
is satisfying to be able to determine such 
things as the exact length of an antenna, 

the current flowing in a circuit, and the 
value of a required dropping resistor. 
Math is essential. 

What should one do to get started? 

Decide how you are going to progress 
in the first license, which is usually the 
Novice ticket. After you have deter- 
mined whether you are going to attenda 
formal course, complete a correspon- 
dence course, or hack it on your own, 
you should set a date when you plan to 
take the FCC Novice exam. | usually 
have my students pass the Novice code 
tests (receiving and sending at five 
words per minute) within a few weeks 
after they begin a course. It takes sev- 

80 Meter Band Segments 

40 Meter Band Segments 

7000 7025 

eral weeks for the Novice written exam to 
be received and the student can pre- 
pare to pass that part of the exam while 
waiting for it to arrive in the mail. If 
possible, study and practice with a 
friend or someone else in your family. 

What are the privileges for each 
class of license? 

Most of the amateurs who have be- 
come licensed since 1951 have first 
held a Novice license. The Novice 
license provides code (only) communi- 
cation opportunities on four bands. The 
80, 40, 15, and 10 meter Novice bands 
are 3/700 - 3750, 7100 - 7150, 21,100 = 
21,200, and 28,100 - 28,200 kilohertz, 
respectively. Novices have worldwide 
communication opportunities during 
daytime operation on their 10 and 15 

usually just good for a few hundred miles 
during the daytime. 

The Technician has full use of the 
Novice code bands, plus code (A1), 
voice (A3, F3, a.m., f.m}) s:ssen 
radioteletype (F1 - RTTY), and television 
(AS, F5, TV) operating privileges. As the 
following charts show, operating 
privileges increase as one upgrades in 
license. If one can operate two modes of 
emission on a particular frequency 
spectrum, that is twice as much operat- 
ing privileges as just having the right to 
make one type of emission on that spec- 
trum. Using the preceding basis, the 
operating privileges for each class of 
amateur licensee is as follows for the 
frequency segments shown on the fol- 
lowing bar charts: 

License Grade Megahertz-Mode 
meter bands. The 10 and 15 meter Privileges 
bands close down at night and become Novice OES) 
useful only for very short range contacts Technician 167.6 
(under 20 miles). However, the 40 and General IW O87 
80 meter bands become good long dis- Advanced 179.23 
tance bands at night, whereas they are Extra 179.965 

Kilohertz 
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20 Meter Band Segments 
Kilohertz 
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1 1/4 Meter Band Segments 
Megahertz 

—220 —221 —222 —225 —224 —225 

3/4 Meter Band Segments 

~ 420 | —430 

Amateurs have frequencies available 
above and below those shown on these 
band segment bar charts. The high fre- 
quency range is presently considered of 
utmost importance by most amateurs, 
and the HF megahertz-mode operating 
privileges summarized from the band 
segment bar charts show the major in- 
crease in privileges associated with up- 
grading from Technician to General. The 
relative operating privileges are sum- 
marized in the following figure in a man- 
ner that is easy to understand. 

Megahertz 

—440 

and the spirit of friendship is greatest on 
these bands. | sincerely feel sorry for 
any amateur who has missed the Novice 
experience; it is often the most enjoy- 
able part of one’s amateur radio expo- 
sure. One also has an excellent oppor- 
tunity to become familiar with equipment 
(receivers, transmitters, transceivers), 
accessories (keys, keyers, antenna tun- 
ers, S.w.r./power meters), and antennas. 
Novice band operation permits one to 
gradually learn the procedures, 
phrases, abbreviations, and special 

HF MEGAHERTZ — MODE PRIVILEGES 

Is ita good idea to work directly for 
the general license and to bypass 

novice and technician licenses? 

The General class license is the first 
major goal for most new amateurs. How- 
ever, this goal is reached faster and 
more pleasantly by first becoming 
licensed as a Novice. One of the major 
obstacles one must overcome to be- 
come a General class licensee is the 13 
w.p.m. code requirement. Simply 
stated, it is easier and a lot more fun to 
develop code proficiency while operat- 
ing as a Novice than it is to get this 
Capability by practicing with code 
tapes, magnetic tape recordings, inked 
paper tapes, perforated paper tapes, 
records, on-the-air code reception, or any 
other code practice system that does 
not involve on-the-air code operation. 
Code proficiency rises rapidly if one just 
operates regularly. In addition to in- 
creasing code proficiency rapidly and 
pleasantly, Novice band operation has 
many side benefits that may not be ap- 
parent to anewcomer. Novice bands are 
primarily operated by new amateurs 
who are much more tolerant of sending 
and procedural errors than operators 
outside the Novice bands. Advice is 
freely exchanged on the Novice bands 
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signals used on the air. The QSL cards 
one receives as a Novice apply towards 
Operating awards which can be ob- 
tained even after one upgrades to the 
Technician, General, Advanced, or Extra 
class license. Now that Technicians 
have full use of the Novice bands, it is 
advisable to progress from the Novice to 
the Technician license before attaining 
the Generdl license. This is now a natural 
and reasonable progression. Once one 
has obtained the Novice license, the 
Technician license is available by just 
passing the General class written exam, 
since the code test is 5 w.p.m. for both 
Novice and Technician licenses. When 
the Technician license has been ob- 
tained, one just has to operate the 
Novice code bands to increase code 
proficiency to the 13 w.p.m. General 
class code requirement. If you have your 
valid Technician license, you just have 
to pass the 13 w.p.m. code comprehen- 
sion test to upgrade to the General 
license. Simply stated, it is good to prog- 
ress from the Novice to the Technician, 
and then to the General class license. 

How does one take a novice test? 

Since Novice tests are administered 
by General (or higher) licensees serving 

\ 
\ 

Technician — General — Advanced — Extra 

4 - 450 

Technician — General — Advanced — Extra 

as volunteer examiners, it is necessary 
to locate a qualified amateur who is 
willing to provide this service. It is now 
common for amateur radio clubs to regu- 
larly conduct licensing courses and one 
(or more) of their instructors will be con- 
ducting Novice exams. A visit to your 
local electronics store will probably pro- 
vide leads to clubs and individual 
amateurs who provide this type of ser- 
vice. If you have an antenna installation 
in your area which leads you to believe a 
neighbor is an amateur, there is nothing 
wrong with going to that residence to 
seek help. If your neighbor is a licensed 
amateur, he/she will probably be very 
glad to help you directly, or by telling you 
where you can go to have a Novice 
exam. If you are going to be examined 
by a club licensing instructor, they 
probably have a supply of the necessary 
form (610) on hand. If some other 
amateur is going to serve as your volun- 
teer examiner, you should obtain the 
FCC form 610 yourself and have it with 
you when you go to take the code portion 
of the Novice exam. If you do not know 
the address of your local FCC office, it is 
usually easy to find in your nearest major 
city telephone directory; just look for 
Federal Communications Commission 
in the United States Government listing. 
There is usually a Regional Services 
Division listed under FCC with an 
Operators’ Examination Office shown. 
Simply telephone or write your request 
for a Form 610 Application for Individual 
Amateur Radio Station and/or Operator 
License. If all else fails, send your re- 
quest (with the usual self-addressed 
and stamped envelope) to me and I'll 
send a Form 610 to you. 

The Novice examination procedure is 
simple. Once you have obtained the 
Form 610 Application and located a 
volunteer examiner, arrange an exam- 
ination date, time, and location that are 
suitable and mutually satisfactory to 
both your examiner and yourself. The 
examination site should be comfortable, 
well lighted, and free of distraction. The 
total procedure involves two sittings. 
The first part of the exam is the code 
receiving and sending tests and the 
second part is the written test. The code 
receiving test is administered first, since 
there is very little possibility that anyone 
will fail a sending test and pass a receiv- 



ing test at the same speed. Almost 
everyone can send code faster than 
they can receive it. The code receiving 
test is a five minute long run at 5 words 
per minute. Since each five letters 
counts as a “word”, the Novice code test 
is actually 125 letters in five minutes. 
Just letters in the alphabet can be in- 
cluded in the Novice code receiving test 
and the text must be forward reading 
material, such as one would read in a 
magazine or newspaper article. The 
volunteer examiner can require the ap- 
plicant to pass either the “one minute out 
of five” or the “code comprehension” 
type test. A passing run in the first case 
is simply any 25 consecutive correctly 
copied letters out of the 125 total-letters 
in the test. If a “code comprehension” 
test is used, the applicant must correctly 
answer at least 8 of 10 questions related 
to the text material. 

If one passes the code receiving test, 
the code sending test is administered. 
The code sending test includes all the 
numerals (one thru zero), four worksigns 
(AR — end of message, BT — 
paragraph/break, SK — end of work, 
and K — answer), four punctuation 
marks (?.,/) and all the letters. of the 
alphabet. The applicant is required to 
“transmit by key” at a rate of at least 5 
w.p.m. It should be noted that each 
numeral, worksign, and punctuation has 
atwo-unit value, whereas each letter has 
a one-unit value. A passing sending test 
is simply any 25 consecutive correct 
letters sent at arate of 5 (or more) w.p.m. 
during the 5 minute test run. The exam- 
iner usually takes an article from some 
publication and tells the applicant to 
send everything included in the article. 
The examiner usually strikes out punc- 
tuation marks which the applicant is not 
required to Know and adds worksigns 
which are required but would not appear 
in newspaper or magazine articles. If 
both the receiving and sending portions 
of the code test are passed, the Form 
610 should be dated and signed by the 
applicant and given to the volunteer 
examiner. It must be submitted to the 
FCC within 10 days. If the entire code 
test is not passed, do not date and sign 
the Form 610 because it does not have 
to be submitted to the FCC; keep it for 
use 30 days later. If the code tests were 
passed, the volunteer examiner will 
complete his part of the form and mail it 
to the Federal Communications Com- 
mission, P.O. Box 1020, Gettysburg, 
Pennsylvania 17325. The applicant 
should supply a stamped and ad- 
dressed envelope for mailing the com- 
pleted Form 610 to the FCC. The Form 
610 is essentially an affidavit used to 
identify both the applicant and the volun- 
teer examiner. |n this instance, the form 
is also being used to advise the FCC 
licensing office that the applicant has 
passed the code element and that the 
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“written” Novice exam is requested. The | 
written exam is subsequently mailed to 
the volunteer examiner who supervises 
the applicant as he/she completes it. As 
was the case when the code tests were 
conducted, the written exam should be 
administered at atime, date, and suita- 
ble location which are mutually agree- 
able to both the applicant and the volun- 
teer examiner. Do not stall taking the 
written exam and keep your appoint- 
ment with the volunteer examiner. The 
examination must be returned to Get- 
tysburg within 30 days, whether or not it 
is administered, and most volunteer ex- 
aminers want to return completed 

exams as quickly as is possible. The 
examination sheets and the answer 
sheet should be filled in and signed in 
ink. However, the answers must be indi- 
cated in pencil on the answer sheet 
form. It is advisable to use a soft lead 
pencil to mark selected answers on the 

exam answer sheet. If you change an 
answer take care to carefully erase 
every bit of the previous mark. The -vol- 
unteer examiner is not allowed to dis- 
cuss exam questions or answers with 

the applicant. When the applicant has 
completed the written exam, he/she 
gives it to the volunteer examiner, who 
fills in (and signs) an affidavit on the 
reverse side of the answer sheet. The 
answer sheet and the written exam are 
mailed to the same FCC office by the 
volunteer examiner, with the applicant 
supplying the large (9 by 12 inches) 
stamped and addressed envelope. Your 
volunteer examiner cannot be a relative 
and must be at least 18 years old and 
must hold a valid General, Advance or 
Extra class amateur license. 

No one knows how long it will take to 
get the written exam from the FCC after 
the code tests are passed and the Form 
610 application has been submitted. We 
have received the response in less than 
two weeks and | recall one case where 
we waited more than six months. How- 
ever, the FCC does respond as promptly 
as possible and 4 to 8 weeks is the 
normal waiting span to receive the writ- 
ten exam. You can generally assume 
that you will again wait about the same 

period of time to receive your license 
after the written exam has been passed 
and sent to the FCC. Your license is sent 
directly to the mailing address you list on 
the Form 610 application. It is common 
to first learn your new callsign by seeing 
iton address labels of companies adver- 
tising products of interest to new 
amateurs. 

If one holds a commercial 

operator’s license, is it still 

necessary to take amateur exams? 

If an applicant for an amateur radio 
Novice, Technician, General, or Ad- 
vanced Class license holds (or has held 
within five years) a Second or First Class 
FCC Radiotelegraoh Operator's 
License, he/she is not required to take 
the code tests. Similarly the holder of a 
First Class FCC Radiotelegraph 
Operator’s License is not required to 
take the 20 w.p.m. code tests when 
applying for an Extra class license. 
Other than these exceptions, commer- 
Clal operators are required to take all 
elements of amateur exams. Since only 
code tests are waived in these cases, It 
is true that all applicants for amateur 
licenses are required to take the written 
exams. This requirement is more rea- 
sonable than it might appear to be, since 
amateur radio rules, regulations, fre- 
quencies, and operating procedures 
are not the same as the commercial 
operator has used. Next month’s Novice 
column will complete this two-part arti- 
cle intended to help newcomers get 
started as amateurs. | have recently had 
the pleasure of working the following 
stations on the Novice bands: 
WBIFTM Rex @ Sudbury, Mass., 
WA2MZX Raffaele @ Larchmont, 

N.Y., WB3FAK Leonard @ Rockville, 
Md., WD4LGQ Jeff @ Virginia Beach, 
Va., WB5VSS Marcel @ Heavener, 
Okla., WA6NAK Tom @ San Jose, 
Calif, WB7ECH Joyce @ Everett, 
Wash., WD8LY!I Paul @ Westland, 
Mich., WD9HTI Joe @ West Allis, 
Wisc., WDQ@CMT Charles @ Cedar 
Rapids, lowa 
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Awards 
News of certificate and award collecting 

The July, “Story of The Month” as told 
by Mike is: 

M. D. “‘Mike’’ Baustian, WAQKQQ © 
All Counties #149, 6-15-76 

“| was born in Rock Rapids, lowa in 
1924 and was educated in the local 
schools. Served 32 years in the Navy in 
WWII and 15 months during the Korean 
conflict. Received a BA in chemistry and 
mathematics from Augustana College, 
Sioux Falls, South Dakota in 1953. 

USA-CA Honor Roll 
1500 500 

WBO@MIX 1227 WQUM 257 WA6AQR_ 353 
2000 WQUM 354 K6XZ 1228 

WA6AQR_ 301 WB4MXC 355 WB@SYT 1229 
W@UM 302 VESIR 356 WB2PMO 1230 

1000 WQUM — 1231 
WQUM 470 WB4MXC 1232 
WB4MXC_ 471 WB4WSB 1233 

“| was married to my XYL, Bert, in 
1949 and we have three children, 
Cheryl, Mark and Dale and our first 
grandchild, Jason Michael Baustian 
came 3/3/78. Mark is presently in the Air 
Force and the other two are still living at 
home. 

“| have been working in the Flour 
Milling Industry as a quality assurance 
chemist for over 22 years. 

“| was first exposed to amateur radio 
about 1938, but the particular ham was 
not disposed to giving any aid to me. As 
a result the urge to pursue ham radio 
was pushed into the background and 
surfaced from time to time until 1963 
when | enrolled in a course offered by 

MARS at McClellan AFB in California. 
George, WB6EXT (All Counties #91) 
was a Classmate. 

“Due to an unfortunate move, | did not 
take the Novice test until 1964, and the 
General Examination until 1965. | was 
active chasing DX for most of he next 
four years before | became aware of 
County Hunting. Since then, | have been 
quite active in County Hunting. 

“| was fortunate to have been one of 
the founders of MARAC and am a 
member of the Board of Directors. | am 
thankful that | can count a goodly 
number of the finest people in the world 

*P.O. Box 73, Rochelle Park, NJ 07662 
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as my friends, both through the various 
Nets and the ICHN Conventions. 
“Many people have traveled many 

miles to help us all get those rare 
Counties and we are all very thankful to 
them. | wish | could mention all that have 
been helpful to me, but there are just too 
many of them, so | will only mention a 
few: W4YWX, W@OSJE, WAQWOB, 
W4GGU, WQYLN and WAQSHE. The real 
“Biggie” has to be Ralph, W9JR, who 
traveled over 5000 miles to give out my 
last seven Counties in Indiana, 
Kentucky, Nebraska and North Dakota. 

“All in all, | have enjoyed the 
comradeship of the County Hunters and 
intend to remain somewhat active, and 
put that TS-520 in the truck from time to 
time in order to help out those who have 

been around these many years, and the 
newcomers to attain the goal of USA- 
CA”. 

Awards Issued 

Frank Tracy, W2MCY was happy to 
make them a//, endorsed all s.s.b. 

Dr. Karl Brownstein, W6PSI (center), his wife 
Joan, W6PSE (left), and son Harvey, 
WB6YNQ (right), were honored February 28, 
1978, in San Diego, CA., during a gala even 
celebrating 4 years in business. The Browns- 
teins, owners of Electronics Emporiam Inter- 

national, Integrated Circuits Unlimited, and 
State of the Arts Publications, are well known 
for their public service contributions to the 
community. Two Awards were presented, a 
Resolution from State Senator Bob Wilson 
and a Certificate of Appreciation from the San 
Diego Police Department. 

amonthly feature by 

A. EDWARD HOPPER, W2GT 

Howard Gifford, WA2WCW was sure 
pleased to also-get.them ail. 

Cecil Vincent, WQUM (ex-WAQ@ZOL) 
did a lot of paper work to get USA-CA- 
500 through 2000 endorsed all s.s.b. 
and _USA-CA-2500 endorsed Mixed. 

Al Churchman, WA6AQR added tohis 
collection, USA-CA-1500 and 2000 
endorsed all s.s.b., all 14, all mobiles. 

Ken MacNeilage, WB4MXC (ex 
WA2IDH) qualified for USA-CA-500, 
1000 and 1500. 

Bob Rennie, VE3IR had me send him 
USA-CA-1500. 

Special Honor Roll 
(All Counties) 

#180—Francis D. Tracy, W2MCY 3-24-78 
#181—Howard A. Gifford, WA2WCW 4-7-78 

USA-CA-500 Certificates went to: 

Jim Roberts, WBQ@MIX endorsed all 
S519: 

Robert Craig, K6XZ endorsed all A-1. 
Edward Bever, WBQSYT endorsed all 
A=. 

Larry Taylor, WB2PMO endorsed 
Mixed. 

Ron Underwood, Jr., 

endorsed Mixed. 

Awards 

WB4WSB 

The New Jersey All County Award 
(NJAC): The Jersey Shore Amateur. 
Radio Society is happy to sponsor this 
new award. It is offered for working New . 
Jersey Counties on any band, as fol- 
lows: 

Seven Counties for the certificate and 
endorsements for each additional seven 
Counties for a total of 21 Counties. 

Send log information plus $1.00 and 
two 13¢ stamps to: Wally Eichorn, 
K2CYX, 105 Seaside Place, Sea Girt, 
N.J. 08750. 
The Pony Express Certificate: The 
Pony Express Certificate is back and is 
being reissued by the Missouri Valley 
Amateur Radio Club, Inc. The award is 
available to any amateur who works the 
h.f. bands. This certificate is not af- 
filiated with any other organization such 

idan 
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as 10-10 International or YL Interna- 
| | tional. 

To qualify U.S. amateurs (Including 
| Alaska and Hawaii) must work 5 Mis- 

souri Valley Amateur Radio Club mem- 
bers, then send 5 QSLs confirming the 
contacts plus two 13¢ stamps or a busi- 

| ness size s.a.s.e. DX amateurs must 

work 3 MVARC members, then send 3 
QSLs plus 1 IRC. Be sure to wait until you 
have the 5 or necessary 3 QSLs before 
trying to apply. Apply to the certificate 
manager: Ernie Early, WB@LVW, P. O. 
Box 141, Station E, St. Joseph, Missouri 
64505. 

That Proud Grandpa, Mike, WAQKQQ. 

Stations to work are: 

KG, AZR, GTF, JRK, XAF, JH1BZJ, EIG, 
IRC, JRIJEG, UDK. Thanks to JH1EIG 
for the data. 
The Associazione Radiotecnica 
Italiana: (ARI) They have a fine Awards 
program. For all their Awards, address 
all inquiries to the A.R.I. HF Awards 
Manager, G. Nucciotti, I8KDB, Via 
Fracanzano, 31 - 80127 Napoli, Italy, 
together with one IRC (2 IRCs if air mail 
reply is desired outside Euorpe). Appli- 
cations for Awards should include a 
letter, dated and signed with applicant’s 
name, full QTH and call. He must certify 
to have complied with all rules govern- 
ing Amateur Radio Service in his own 
country, and to have used fair play and 
good sportsmanship in operating to- 
ward the Award for which he is applying. 

(x 

CCE LROUN DES: 
Xx) 
Xx 

(XXX? 

XX XXX 

Include a complete list of QSLs, with 
call-sign, date, frequency; reports, time 
and type of emission (c.w., a.m., S.s.b., 
RTTY). Include QSL cards for checking, 
although foreign applicants can avoid 
sending QSL cards by submitting a 
check list of the cards duly certified by 
an appointed officer of their National 
Amateur Radio Society. ARI HF Man- 
ager reserves the right to check, on 
request, one or more QSLs. Ten IRCs or 
$1.00 required of foreign applicants. 
The “Guglielmo Marconi Award” is free 
(only mail fee). 
Certificato Del Mediterraneo (CDM) 
This is the award of the A.R.I., for con- 
firmed two way contacts on the Nf. 
bands after June 1, 1952 with a fixed 
amateur station in at least 22 countries 

Rohn is the TOWER FORCE when it comes to 

building towers — look at the BX Towers 

and you'll see why . . . 

M@ HDB%X Towers will hold up to 18 

sq. ft. antenna capacity. 

M@ Due to design, BX Towers hold 

greater antenna loads than 

competitive models. 
WDQBBH — KQHRL WBOVRD S< 
WAQCHE = WBOLVW WAQORTT Foes — Can be assembled on the ground and 

as WERE aes S< hinged up or built vertically, 
S| e . 

WBOEYJ  WBOOVZ — WBOWXE Sy section upon section. 
WOFXD WBOPKJ WOYVJ ae 
WOFXY WOPWH WBQZLO = M Shipped nested 
WOGC W0QB WBOZLP S< 
WDOGEJ K@UQH KOZMZ eS ™@ Fabricated in U.S.A. 
WDOGEK WBOVQY K@HRL eos 
WBOHEE  WBOVRA = | 

Peatino WBOQVRB aw Check out the ROHN TOWER FORCE, you'll be 

WW glad you did! 

MY Ibaraki Prefecture Award (I.P.A.): This 
beautiful Japanese Award is offered by 
the Ibaraki Branch of J. A. R. L. for 
working ten (10) Ibaraki stations. Send 
GCR (certified) list and 7 IRCs or $2.00 
to: Ibaraki Branch of JARL, c/o JR1IJEG, 
Masami Tomiyama, 1-2-2 Motomiya- 
cho, Hitachi-City, Ibaraki 317, Japan. 
Active station in Ibaraki include: JA1KF, 

WANA G Unarco-Rohn 
Division of Unarco Industries. Inc 
6718 West Piank Road. PO Box 2000 

Peoria, Illinois 61656 uM 
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listed and at least 50 amateur stations of 
peninsular Italy (total: 72 QSLs). A sta- 
tion may be worked only once. The CDM 
is issued in two classes: Mixed and 

Phone only., with a minimum report of 
338 or 33. The list of countries for CDM 

are: 
Spain France 
Balearic Island Algeria 
Ceuta and Melilla Corsica 

rae vos eae Crete Sardinia 
sleeves Mount Athos Sicily 

Turkey Lebanon 

The Pony Express Certificate Morocco Egypt 

Whitehouse is where you send 
for hard-to-find radio parts. 

TRANSMATCH PARTS 
McCoy’s ultimate Transmatch get more 
from your antennas. 

Millen Special (Model TMS) 
16250 Dual-Section Capacitor 
16520A Single-Section Capacitor 
229-203 Roller Inductor 28mh by Multronics 
3902-1 Turns Counter from Barker & Williamson 

You may substitute Johnson style 154-507 and 
154-10 capacitors (Model TJS) for the same 
price. 

Your 

Choice 

$129.95 

PLATE CIRCUITS 
Model 851 $55.00 
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500 W. CW/SSB, 2500 VDC | gh tig 4/2) 
250 MA, 7”x3’x3%” (LWH), Single “ 4. Pei ey 
tube 4-125A, 4-250A, 4:400A, 813. ee POPULAR (TA) 
Parallel (2 or 4 tubes) shunt fed 807, 

837, 6146, 811, 6DQ5. TOROID ASST. 
$15.50 Value for $9.95 

Model 852 $74.95 Over 50 loroids of the 18 
2000 W. CW/SSB 2000 W. CW/SSB most popular types with spec 
2000-4000 VDC 2000-4000 VDC sheet included. 
10”x44”x8”, Single tube 4-CX-1000A, 10”x4%4"x714”, Single tube or parallel, 

3-1000Z. Parallel (2 tubes) 3-400Z. "series or shunt fed 813, 4-125A, FERRITE BEAD 
ASST. (FBA) 4-250A, 4-400A, 4-1000A 

Six dozen Beads covering all 
frequencies for #12 and #18 
wire. $6.9 

(603)673-6290 
Include $2.00 for shipping & handling 
Prices subject to change without notice 

SEND FOR CATALOG 
with First Class Stamp 

HITEHOUSE & Co. 
Newbury Drive, Amherst, NH 03031 

GR. 
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New Jersey All County Award (NJAC) 

Greece Gibraltar 
Dodecanese Islands Cyprus 
Syria Monaco 
Yugoslavia Tunisia 
Albania Israel 
Malta Libya. 

NOTES 

More data on other A. R. |. Awards 
next month. 

Sad news to report passing of Herb 
Perry, WQGQR, All Counties #150. 

County Hunter QSL manager (for 
County Hunters) for G2AFQ is James 
Whittaker, WBOTVL, 3019 O’Henry 
Road, Minneapolis, Minn. 55429. 
Happy to report a nice surprise at a 

recent meeting of the North Jersey DX 
Association. There was a fine talk on 

(Continued on page 87) 
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Propagation 
The science of predicting radio conditions 

The Swiss Federal Observatory at 
Zurich reports a monthly mean sunspot 
number of 73.5 for March, 1978. Daily 
numbers ranged from a low of 44 on the 
30th to a high of 103 on March 4th. 

This results in a smoothed sunspot 
number of 38, centered on September, 
1977, as the new cycle continues to 
increase at a more rapid rate. A 
smoothed sunspot number in the lower 
60’s is forecast for this month. 

As aresult of the accelerated increase 
in solar activity, both 75 and 20 meters 
are expected to share honors for op- 
timum DX propagation during July. 

- Good-to-excellent openings are fore- 
cast for 715 meters throughout much of 
the daylight hours, and to some areas 
throughout the earty evening hours as 
well. Conditions will favor north-south 
openings and openings to southern and 
tropical areas, but some openings will 
also be possible to almost all areas of 
the world. Peak conditions are expected 
during the late afternoon and early even- 
ing hours. 

Twenty meters should remain open for 
DX to one area of the world or another, 
almost around-the-clock. Optimum 
conditions are forecast for the early 
evening hours, most of the hours of 
darkness and the sunrise period, with 
excellent openings possible to just 
about every area of the world. 

Although a seasonal decrease is ex- 
pected in 10 meter DX possibilities, 
some good openings should be possi- 
ble this month, particularly on north- 
south paths and to tropical regions. The 
band should open an hour or two after 
sunrise and remain open until sunset, 
with optimum conditions expected dur- 
ing the late afternoon hours. 

Despite seasonally higher static 
levels, some fairly good 40 meter DX 
openings are expected to most areas of 
the world during the hours of darkness 
and the sunrise period. High static levels 
are expected to reduce the possibility of 
80 meter DX openings during July, al- 
though some fairly good ones are fore- 
cast to many parts of the world during 
the hours of darkness and at sunrise. 
Not many DX openings are expected on 

*11307 Clara St., Silver Spring, MD 20902. 

LAST MINUTE FORECAST 
Day-to-Day Conditions Expected For July, 1978 

Expected Signal Quality 

Propagation Index (4) (3) (2) (1) 

Above Normal: 24, 25 A B Cc 

High Normal: 7, 11-12, B Cc Cc-D 
16-17, 23, 26 

Low Normal: 1, 6, 8, 

10, 13, 15, 18-20, 27, 30 

Below Normal: 2-3, 5, 9, Cc 
14, 21-22, 28-29, 31 

Disturbed: 4 C-E 

Where expected signal quality is: 

A—Excellent opening, exceptionally strong, steady sig- 

nals greater than S9+30 dB. 

B—Good opening, moderately strong signals varying be- 
tween S9 and s9+30 GB., with little fading or noise. 

C—Fair opening, signals between moderately strong and 
weak, varying between S3 and SQ, with some fading 
and noise. 

D—Poor opening, with weak signals varying between S1 
and S3, and with considerable fading and noise. 

E—No opening expected. 

HOW TO USE THIS FORECAST 

. Find propagation index associated with particular band 
opening from Propagation Charts appearing on the 

following pages. 

. With the propagation index, use the above table to find 

the expected signal quality associated with the band 
opening for any day of the month. For example, an 
opening shown in the charts with apropagation index of 

3 will be fair (C) on July 1st, poor (D) on the 2nd and 3rd, 
poor to no opening at all (D-E) on the 4th, and poor (D) 

on the 5th, etc. 

For updated information dial Area Code 516-883-6223 
for DIAL-A-PROP, subscribe to bi-weekly MAIL-A-PROP, 
P.O. Box 1714, Silver Spring, MD. 20902. 

160 meters during the month, because 
of seasonally high levels of static and 
summertime solar absorption. 

Short-Skip 

This month’s column contains Short- 
Skip Propagation Charts for July and 
August, 1978. DX Propagation Charts 
for July appeared in last month's col- 

umn. 
Short-skip conditions are expected to 

be at their best during July, mainly due 
to peak sporadic-E ionization, and to 
seasonally high nighttime F-layer ioniza- 
tion. During the daylight hours consid- 
erable short-skip openings are forecast 
for 10 and 15 meters, between dis- 
tances of approximately 400 and 1300 
miles, with some 70 meter, and a con- 
siderable number of 15 meter, op nings 
extending out to as far as 2300 n.ues. A 
number of short-skip openings may also 

a monthly feature by 

GEORGE JACOBS, W3ASK 

be possible on these bands during the 
hours of darkness. Frequent short-skip 
openings on 20 meters, ranging be- 
tween 250 and 2300 miles, should be 
possible almost around-the-clock. Peak 

conditions should occur during the late 
morning hours and again during the late 
afternoon and early evening. 
Good daytime short-skip openings 

are expected on 40 meters between 
distances of approximately 100 and 700 
miles, with excellent nighttime openings 
between 250 and 2300 miles. Good 80 
meter openings are forecast for the day- 
light hours over distances up to approx- 

imately 300 miles, with the range extend- 
ing up to the F-layer one-hop limit of 
2300 miles during the hours of darkness. 
While no 760 meter short-skip openings 
are expected during the daylight hours, 
some should be possible during the 
hours of darkness for distances up to 
about 1300 miles. During periods of 
lower than usual static levels, 760 meter 
nighttime short-skip Openings may ex- 
tend out to as far as 2300 miles. 

V.h.f. lonospheric Openings 

The big v.h.f. propagation event dur- 
ing July should be the numeorus 6 meter 
and occasional 2 meter openings, that 
are expected as a result of the seasonal 
peak in sporadic-E ionization. Fairly fre- 
quent 6 meter openings should be pos- 
sible over distances between approxi- 
mately 500 and 1300 miles, with some 
multi-hop openings extending out to 
2300 miles. While short-skip openings 
can occur at just about any time of the 
day or night on 6 meters, statistics indi- 
cate that they generally peak a few 
hours before noon and again during the 
early evening hours. During many of the 
6 meter openings expected during July, 
signal levels should be exceptionally 
strong. Some 2 meter sporadic-E short- 
skip Openings are also expected during 
July, ranging between approximately 
1000 and 1300 miles. 

During July, you can expect 6 meter 
openings on at least three out of every 
four days. Openings may last from a few 
minutes up to several hours. Consid- 
erably fewer openings are expected on 
2 meters. 

July, 1978 @e CO e 8g1 



Apollo Products-Little Giant Trans Systems Tuner Kit — $122.50 
Designed and engineered after “Apollo” — ‘‘Little Giant’ 2500X-2, for an “engineered 
performance” Trans Systems Tuner and Adaptations of the Lew McCoy Transmatch, with 
power handling at the KW plus level! 

07-12 (3-4) 
12-16 (4.3) 
16-22 (4) 
22-05 (3-4) 
05-07 (4) 

Kit includes: 1 heavy inductance for 10-15-20- 
40-80 meters 1 200 pfd wide-spaced variable 

with isolantite insulation rated 6 pve stand-offs, 4 for condensers 
and 2 for inductance 18-19 (1-0) 3,000 volts 21-22 (1)/ | 21-23 (1-0) 
1 HD switch for band catching 10 19-20 (1) 22-01 (2-1)| 23-01 (1) 

1 200 pfd dual section parallel thru 80 meter coverage 20-22 (3-2) 01-04 (2) 01-06 (2-1 condenser isolantited 1 pkg 12-gauge tinned round wire 22-00 (4-3) 04-06 (3-2) | 06-07 (1 0 

Tiare a eaten dows Covenie oe eran! 00-06 (4) 06-07 (1) diam. white indented ow Boxes it includes sche- 
t matic. Recommend parts layout. 06-08 (3-2) 07-08 tio) 1 pvc insulated shaft couplings 

% to % 
us 

Ps, es “TEAS tow. “TUNER a 
a: —— 

random wires 

3 SO-239 coax chassis connectors. 
Tunes 52 ohm or 52-300-600* or 

INFO NOTE *377 OHM and **600 
OHM “Open wire spaced ladder. 
line” air dialectric. 
*53 x wire diam. **84 x wire diam. 
info only — not supplied. 

Apollo Products, Box 245, Vaughnsville, Ohio 45893 419-646-3495 
Subsidiary “Little Giant Antenna Labs” 

CIRCLE 3 ON READER SERVICE CARD 

A good rule of thumb to remember 
about 6 and 2 meter short-skip open- 
ings; as the skip distance gets shorter 
on 6 meters, the MUF is increasing. 
When you hear skip stations on6 meters 
as near as 600 miles, the MUF should be 
high enough for 2 meter openings in the 
same direction. Generally, when the 

HOW TO USE THE SHORT-SKIP CHARTS 

1. In the Short-Skip Chart, the predicted times of 
openings can be found under the appropriate distance 

column of a particular Meter band (10 through 160 
Meters), as shown in the left hand column of the Chart. 
For the Alaska and Hawaii Charts the predicted times of 
openings are found under the appropriate Meter band 
column (10 through 40 Meters) for a particular geogra- 
phical region of the continental USA, as shown in the left 

hand column of the Charts. An * indicates the best time 
to listen for 80 meter openings. 

2. The propagation index is the number that appears 
n () after the time of each predicted opening. On the 
Short-Skip Chart, where two numerals are shown within 

a single set of parenthesis, the first applies to the shorter 
distance for which the forecast is made, and the second 
to the greater distance. The index indicates the number 
of days during the month on which the opening is 
expected to take place, as follows: 

(4) Opening should occur on more than 22 days 

(3) “between 14 and 22 days 
2 mi “between 7 and 13 days 
Gl) ee ‘ “on less than 7 days 

Refer to the “Last Minute Forecast” at the beginning of 
this column for the actual dates on which an opening 
with a specific propagation index is likely to occur, and 
the signal quality that can be expected. 

3. Times shown in the Charts are in the 24-hour 
system, where 00 is midnight; 12 is noon; 01 is 1 A.M.; 
13 is 1 P.M., etc. On the Short-Skip Chart appropriate 
daylight time is used at the path midpoint. For example, 
on a circuit between Maine and Florida, the time shown 

would be EDT; on a circuit between N.Y. and Texas, the 
time at the midpoint would be CDT, etc. Times shown in 

the Hawaii Chart are in HST. To convert to daylight time 
in other USA time zones, add 3 hours in the PDT zone; 4 

hours in the MDT zone; 5 hours in CDT zone, and 6 
hours in the EDT zone. Add 10 hours to convert from 
HST to GMT. For example, when it is 12 noon in 
Honolulu, it is 15 or 3 P.M. in Los Angeles; 18 or 6 P.M. in 
Washington, D.C.; and 22 GMT. Time shown in the 
Alaska Chart is given in GMT. To convert to daylight 
time in other areas of the USA, subtract 7 hours in the 
PDT zone; 6 hours in the MDT zone; 5 hours in the CDT 

zone and 4 hours in the EDT zone. For example, at 20 
GMT it is 16 or 4 P.M. in N.Y.C. 

4. The Short-Skip Chart is based upon a transmitted 
power of 75 watts c.w. or 300 watts p.e.p. on sideband; 

the Alaska and Hawaii Charts are based upon a trans- 

mitter power of 250 watts c.w. or 1 kw p.e.p. on 

sideband. A dipole antenna a quarter-wavelength above 
ground is assumed for 160 and 80 meters, a half-wave 

above ground on 40 and 20 meters, and a wavelength 
above ground on 15 and 10 meters. For each 10 db gain 
above these reference levels, the propagation index will 

increase by one level; for each 10db loss, it will lower by 
one level. 

5. Propagation data contained in the Charts has been 

prepared from basic data published by the Institute for 

Telecommunication Sciences of the U.S. Dept. of 
Commerce, Boulder, Colorado, 80302. 
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skip distance on 6 meters falls below 
600 miles, 2 meter openings should be 
possible between distances of about 
1000 and 1300 miles. 
A good deal of meteor activity is ex- 

pected in July, which should result in 
meteor-type ionospheric openings on 
the v.h.f. bands. A major meteor shower, 

the Delta Aquarids, should take place 
between July 27th and 30th, peaking at 
approximately 8 a.m. EDT on July 29, 
with a meteor count of between 20 and 
30 an hour. 

Not as many Trans-Equatorial (TE) 
Openings are expected on6 meters dur- 
ing July, but some should be possible. 
Check between 8 and 11 p.m., local 
daylight time for openings toward South 
America, with conditions favoring the 
southern tier states. 
Some v.h.f. short-skip openings may 

be possible during July, as a result of 
auroral ionization. The best dates to look 
for these openings are those shown as 
DISTURBED or BELOW NORMAL in the 
“Last Minute Forecast” at the beginning 
of this column. 

CQ Short-Skip Propagation Chart 
July & August, 1978 

Local Daylight Savings Time At 
Path Mid-Point. 

Band 
(Meters) Distance Between Stations (Miles) 

50-250 250-750 750-1300 

08-10 (0-1)* 
10-14 (0-3)* 

10-01 (0-1)* 

1300-2300 

14-18 (0-1)* 
18-22 (0-2)* 
22-00 (0-1)* 

08-09 (1) 
09-10 (1-0) 

* Predominantly Sporadic-E Openings 

HAWAII 
July & August, 1978 

Openings Given In Hawaiian 
Standard Time # 

10 15 20 
Meters Meters Meters 

40/80 
Meters 

Eastern | 14-16 (1) |06-11 (1) | 13-15 (1) | 18-20 (1) 
USA 11-14 (2) | 15-17 (2) | 20-00 (2) 

14-16 (3) | 17-18 (3) | 00-02 (1) 
16-17 (2) | 18-20 (4) | 21-00 (1)+ 
17-18 (1) | 20-22 (3) 

22-02 (2) 
02-04 (3) 
04-06 } 
06-09 (1) 

06-08 (2) 
08-14 (1) 
14-16 (2) 
16-18 (3) 
18-20 (4) 
20-23 (3) 
23-63 (2) 
03-06 (3) 

06-08 (4) 
08-10 (3) 
10-13 (2) 
13-15 (3) 
15-20 (4) 
20-22 (3 
22-05 (2 
05-06 (3) 

Central 
USA 

06-08 (1) 
08-13 (2) 
13-17 (3) 
17-18 (2) 
18-19 (1) 

18-21 (1) 
21-22 (2) 
22-01 (3) 
01-02 (2) 
02-03 (1) 
20-22 (1)+ 
22-00 (2)+ 
00-02 (1)+ 

18-19 (1) 
19-20 (2) 
20-02 (4) 

Western 
USA 

07-08 (1) 
08-10 (2) 
10-12 (3) 
12-16 (4) 
16-17 (3 
17-18 2) 
18-20 (1 

# See explanation in “How To Use Short-Skip Charts” 
which appears in the box at the beginning of this column. 

Tt Indicates best time for 80 meter openings. Openings on 

160 meters are most likely to occur during those times 
when 80 meter openings are shown with a propagation 
index of (2), or higher. . 

Note: The Alaska and Hawaii Propagation Charts are in- 
tended for distances greater than 1300 miles. For 
shorter distances, use the preceding Short-Skip 
Propagation Chart. 

ALASKA 
July & August, 1978 

Openings Given In GMT# 

10 

00-02 (1) | 12-15 (1) 
22-01 (1) 
01-04 (2) 
04-06 (1) 

Nil 21-00 (1) | 13-16 (1) 
00-03 (2) | 22-00 (1) 
03-04 (1) | 00-03 (2) 

03-05 3) 
05-06 
06-08 (1) 

Eastern 
USA 

07-10 (1) 

Central 
USA 

08-12 (1) 

Western 17-22 (1) | 13-14 (1) | 07-09 (1) 
USA 22-00 (2) | 14-15 (2) | 09-12 (2) 

00-03 (3) | 15-19 (3) | 12-13 (1) 
03-04 (2) | 19-01 (2) | 09-12 (1)+ 
04-05 (1) | 01-03 3) 

03-05 (4 
05-07 (3) 
07-09 (2) 
09-11 (1) 



30-DAY GUARANTEE @ 90-DAY FULL CREDIT TRADE-IN 
@ FREE SHIPPING VIA UPS ONLY 

(if weight or size exceeds UPS max., we will ship freight collect) 

Boonton “Q” Meter . 

Tektronix 5140 
Tektronix 545A 

Test Equipment Bargains 
$295 

5 3/54A Plug-in wide band preamp 
Hickok 695 Generator 
Bendix BC221 Freq Meter 
Polarad Spectrum Analyzers A84T. . . 
Hewlett Packard 400C 

Precision E-400 Signal Generator. .. . 
Electro Impulse Spectrum Analyzer . . 
Dyna/Sciences Mode! 330 Digital 
Multimeter 

Hewlett Packard 4905A Ultra Sonic 

Detector 

Hewlett Packard 120A Scope...... 
TS-323/UR Frequency Meter. ..... 
Hewlett Packard 4910B Open Fault 

Locator 

Ballantine 300H 

PACO Scope Mod-S-50 . 
Singer FM-10C .... 
Simpson 260 V.O.M.. 

AX-190 Receiver $159 

Ameco 
PvV-50 $9 
CN-50 2” 
CN-144 39 
TX-62 ip = 
621VFO 45 

B&W Waters 
Nuvertor 2+6 Conv. $ 75 
6100 SSB Xmitter 395 
670 SSB Adaptor 39 
Co-Dax Keyer. 95 

Central 
s 

Electronics 
100V Transmitter 325 
MM.-2 Scope 69 
20-A SSB Adaptor 79 

Clegg 
22'er FM $129 
66’er 6M Xcvr 15 

99’er 6M Xcvr 59 
Interceptor BRCUR 275 
Ant Pre Amp 22 
All Bander 69 
HT-146 125 
2Vess 259 
FM-27-B Xcvr 325 

Collins 
75 A4 Receiver $395 
75S3B Receiver 695 
75S1 Receiver 349 
KWM.-2 Xcvr 595 
32S1 Xmitter 349 
PM.-2 AC Supply 95 
516 F2 AC Supply 139 
312B5 Console 425 
36102 Mount ” 

Drake 
2A Receiver $149 
2B Receiver 189 
2AQ SPKR QMULT 29 
R4 Receiver 289 
R4-B Receiver 349 
R4-C Receiver 399 
MS-4 Speaker 19 
2NT Transmitter 125 
2NT Transitter 9 
TR-6 695 
TR-22 2 Meter 140 
T-4X Transmitter 339 
TR-722 Meter FM 225 

AC-4 AC Supply 95 
TR-4-C Transceiver 449 
CC-1 Console 
CPS-1 Supply 

$C-2 Conv 
SC-6 Conv 
SC-1 Calibrator 
The above all assembled 
complete pkg. Only $200 

10-0 2M Ampl $125 
35-0 401N 110 Out 130 
470-25 450 MC 120 
P-1416 16 Amp Supply 95 

Eico 
720 Transmitter $ 49 
722 VFO 39 
730 Modulator 39 

AF-67 Transmitter $ 45 
PMR-8 Receiver 79 

GTX22M FM $165 
GTX-200 2M FM 149 

Globe/Galaxy 
VHF 6+2 Transm $ 39 
Chief Transmitter 39 
Galaxy III Xcvr 159 
Galaxy V Xcvr 189 
Galaxy V Mk II 239 
GT-550 Xcvr 279 
GT-500A Xcvr 329 
AC-400 Supply 79 
FM-210 2M FM 95 

Gonset 
Com I! 2M $75 

Com 11 6M 69 

Com IV 2M 129 

GC-105 2M 115 
G-28 Xcvr 149 
G-50 Xcvr 149 

s 

Hallicrafters 
S-108 Receiver $9 
SX-101 Receiver 159 
HT-32 Transmitter 79 
HT-32B Transmitter 269 
SX-99 Receiver 79 
S$X-115 Receiver 349 
HT-37 Transmitter 159 
HT-40 Transmitter 49 
SX-99 Receiver ” 
SX-117 Receiver 189 
SR-150 Xcvr 259 
SR-160 Xcvr 159 

Limited quantities. First 
come, first served. 

SX-146 Receiver 75 
HT-44 Transmitter 159 
SX-111 Receiver 149 
SX-122 Receiver 249 
$-36 UHF Receiver 125 

Hammarlund 
HQ-110 A VHF Receiver $189 
HQ-110C Receiver WW 
HQ-110AC Receiver 149 
HQ-145X Receiver 169 
HQ-170C Receiver 159 
HQ-180 Receiver 379 
HQ-215 Receiver 259 
SP-600 Receiver W79 
HX-50 Transmitter 169 

s 

Heathkit 
SB-300 Receiver $199 
$B-301 Receiver 229 
HR-10-B Receiver 69 
$B-303 Receiver 269 
$B-220 Linear Amp 449 
$B-102 Trivevr 379 
DX-60B Transmitter 69 
HW-32 Transmitter 85 
HW-100 Transceiver 249 
SB-100 Transceiver 299 
$B-401 Transmitter 249 
$B-101 Transceiver 349 
$B-650 Digital Freq. 

Display 149 
HW-30 Twoer 2” 
Also Sixer 2 
H-10 Monitor 69 
VHF-1 Seneca 79 
HW-12 Transmitter 75 
HP-23 AC Supply 49 
HP-23B AC Supply 59 
HW-202 2M FM Xcvr 159 
SB-620 Spectrum Analyz 120 
$B-102 Xcvr 369 
SB-610 Scope 95 
HA-20 6m Linear 125 
$B-634 Ccnsole 75 
SB-604 Spkr 29.50 
SB-644 VFO 129.50 
$B-230 Linear 359 
S$B-104 Transceiver 625 

1C-21 2M FM Xcvr $299 
1C-230 Demo 369 

Midland 
SUS 509 H.T. $149 

s 

Millen 
92200 Transmatch $149 
90651-A Grid Dipper 95 

s 

National 
NC-270 Receiver $119 
NC-300 Receiver 129 
NCX.-5 Transceiver 279 
NCX-5MKI1 Transcvr 299 
NC-303 Receiver 199 
AC-500 AC Supply 69 
NCX-500 Transceiver 199 
NCX-3 Transceiver 169 
NC-190 Receiver 149 
NC-105 Receiver 69 

Regency 
HR-2B 2MFM $169 

HR-220 FM 220 MC 185 
AR-22M Amplifier 85 
HR-252MFM 225 
HR-6 Meter FM 189 

$B-34 Transceiver $249 
$B-33 Transceiver 189 
SB-1442M FM 175 
$BZ-LP Linear W79 

Standard 
SRC-146 HT $149 
826 M Trnscvr 195 
SRC-144 395 
Zeoaat 250 

wan 
700-CX Xcvr $459 
260 Cygnet 289 
279 Cygnet 329 

500 Xcvr 299 
500 CX Xcvr 389 
117-XC AC Supply 95 
14X DC Module 39 
MK II Linear 475 

KK VI 6 Meter 550 
250 C 6M Xcvr 349 
FM 2X2M Xcvr 169 
FM-1210A 2M 249 

DIAL TOLL FREE (800) 523-8998 

ICOM 1C22S 
Regular $299, save $50; buy an ICOM 
1C22S for $299 (no trades) and take a 
$50 credit for another purchase. 

KENWOOD 
TS 820 —$919.00 

TS820S — $1098.00 

KENWOOD TR-2200A 
Regular $229, save $30; buy a Kenwood 
TR2200A for $229 (no trades) and take a 
$30 credit for another purchase. 

FT101E — $799.00 
FT101EE — $759.00 
FTI0IEX — $699.00 

HAMTRONICS 
Tr 

1C-22A 2M FM Xcvr 
1C-30A 432 MCFM 

Johnson 
1-KW Matchbox/SWR 

Courier Linear 
Ranger | Transmitter 
Ranger |! Transmitter 
Valiant | Transmitter 
Invader 2000 Xmitt 

T-599 Transmitter 
R-599 Receiver 
TS-520 Tranc 
QR-666 
QR-666 Receiver 
TV 502 Transvertor 

Knight 
T-60 Transmitter 
r-100 Receiver 
TR-108 Trancur 2M 

185 
269 

$195 
139 
85 

139 
129 
495 

$289 
289 
429 
259 
239 
79 

Lafayette 
HA-800 Receiver 
HP-350 Receiver 
HE-45 Transceiver 

$ 89 
149 
49 

Due to early closing dates for magazine ads, some items may be 

unavailable when you receive this publication. We will attempt to 

accommodate all orders whenever possible. 

DIVISION OF 

evose 
4033 BROWNSVILLE ROAD 

Telephone: 

350 Transceiver 269 
350C Xcvr 299 
600R Receiver 339 
600T Transmitter 399 
410 VFO 79 

Tempo 
Tempo one Xcvr $299 
AC One Supply 79 
FMH 2M H.T. 149 
CL-220 Ti ncur 220 MC 179 
FMH 2M w/Talkle 149 

Ten Tec 
PM.-3 Trnsur $ 49 
Argonaut Xcvr 199 

KR-40 Keyer 79 
RX-10 Receiver 49 

S-30 Signalizer 2 
Triton It 479 

Yaesu 
FT-401 Xcvr $499 
FRDX 400SD Rec 325 
FT 2Auto 2MFM 249 
FT-101B Xcvr 549 
FL-2100B Linear 295 
FV-101VFO 79 
101E Xcvr Demo 695 

(215) 357-1400 

Electronics 
TREVOSE, PA. 19047 

(215) 757-5300 

MIDLAND 13-510 
Regular $499, save $100; Buy a Midland 
13-513 for $399 (no trades) and take a 
$50 credit for another purchase. 

BEARCAT 210 

Bearcat 210 Scanner $349; now $259. 
Super synthesized receiver, scans and 
searches over 16,000 different frequencies. 
Covers 32-50, 146-174 & 416-512 MHz. 

Power supplies cannot be sold separately from radios where offer- 
ed as a combination package. Mail & phone orders welcomed. 

Bank Americard accepted. All units guaranteed. 

CIRCLE 23 ON READER SERVICE CARD 



Contest Calendar 
News/views of on-the-air competition 

0. WPX SSB Contest last March was 
a good one, excellent conditions, loads 
of activity, and there will be record 
scores | am sure. 

The much publicized Clipperton Ex- 
pedition was in full swing during the 
contest week-end, and most everybody 
was anticipating that extra FO@X contest 
multiplier, but it did not materialize. 

At the last minute, the Clipperton crew 
wisely decided to switch to c.w. opera- 
tion only, during the contest week-end. | 
say wisely because it would have been 
utter chaos if they continued on s.s.b., 
and reworked all those thousands who 
were already in their logs. 

After all, this was an expedition to 

make this rare spot available to as many 
as possible, not to run up a big contest 
score. | understand that they made 
around 8,000 c.w. contacts during that 
week-end, making the deserving, c.w. 
faithful very happy. / know that I’m going 
to get some flack from Bernie, W8IMZ 
about this. Ed. 

Although this hardly comes under the 
heading of contest news, it could indi- 
rectly qualify as an Expedition, an 
“Eyeball QSO Tour of Japan”, as it were. 
The Northern California DX Club is or- 
ganizing this exciting tour for November 
3rd to the 18th. Half a dozen club meet- 
ings have already been linéd-up in 
Japan so you will get to meet many of 
those avid JA contesters. 

Activity is not confined to amateur 
radio only, but will also include many 
excursions to exciting points of interest. 
If interested, drop a line to Bob 
Thompson, K6SSu, P.O. Box 896, Los 
Gatos, CA 95030. 

(Do you suppose | could convince 
Dick Cowan that he should send me on 
this expedition as a CQ representative? 
EO.) 

73 for now, Frank, WY 

SEVEN Land QSO Party 

Starts: 1200 GMT Saturday, July 1 
Ends: 2400 GMT Sunday, July 2 

This the first annual QSO Party spon- 
sored by the NAS Whidbey Island A.R.C. 

The ‘7’ land area includes not only the 

*14 Sherwood Rd., Stamford, Conn. 06905 
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Calendar of Events 

Venezuelan Phone Contest 
SEVEN Land QSO Party 
North American C.W. Sprint 
Radiosport Competition 
Colombian Contest 
VHF Space Net Contest 
Ten-Ten Net QSO Party 
Rhode Island QSO Party 
WAB VHF Contest 
Venezuelan C.W. Contest 
County Hunters C.W. 
New Jersey QSO Party 
Can - Am Contest 
All Asian C.W. Contest 
North American C.W. Sprint 
Maryland/DC QSO Party 
Wash. State QSO Party 
Delta QSO Party 
VK/ZL/Oceania RTTY 
VK/ZL/Oceania Phone 
VK/ZL/Oceania C.W. 
RSGB 21/28 MHz Phone 
Manitoba QSO Party 
RSGB 7 MHz SSB Contest 
CQ WW DX Phone Contest 
RSGB 7 MHz C.W. Contest 
CQ WW DX C.W. Contest 

* July 
July 
July 2 
July 
July 
July 
July 
July 

* July 23 
* July 
July 
July 
Aug. 

** Aug. 
Sept. 10 
Sept. 
Sept. 
Sept. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Nov. 
Nov. 

*Covered last month 

**See June Calendar 

eight W7 US states, but also VE7, British 
Columbia and KL7, Alaska. 

Operating time is limited to a 
maximum of 30 hours out of the 36 hour 
contest period. The same station may be 
worked on each band, and contacts 
between ‘7’ land stations are permitted 
for QSO and multiplier credit. 

Exchange: RS(T) and state or pro- 
vince for W/VE stations, (inc. KH6 and 
KL7) and RS(T) plus a contact no. for 
DX. 

Points: One point per QSO for 7 Land 
stations. All others, 5 points for each 7 
land contact. 

Multiplier: For 7 land - A multiplier of 
1 for each of the 50 US states and 13 
Canadian provinces worked on each 
band. Al/ Others - A multiplier of 1 for 
each state (9) and VE province (1) in the 
7 land area worked on each band. 

There is also a power multiplier as 
follows: Less than 100 watts input, 2; 

amonthly feature by 

FRANK ANZALONE, W1WY 

\ 
| 

/ 

100 to 299 watts, 1.5; 300 to 499 watts, 
1.25; Nil if over 500 watts. 

Final Score: Total QSO points X sum 
of multiplier for each band X power 
multiplier if any. 
Awards: Certificates to top scoring 

single operator station in each state, 
province and DX country. And top multi- 
op station in each W/VE call district. 

Logs must show band, mode, date/ 
time in GMT, station worked, exchange 
sent/rec’'d and points. Use a separate 
sheet for each band and include a dupe 
sheet if your log contains over 100 con- 
tacts. 

Make up your own log and dupe 
sheets, but you can obtain summary 
sheets from WB7BFK if you include a 
S.a.s.e. with your request. Also include a 
S.a.s.e. with your entry, mailing deadline 
is Aug. 1st to: NAS Whidbey Island ARC, 
Att: Bill Gosney, W7BFK, 4471 40th N.E. 
St., Oak Harbor, Wash. 98277 

North American C.W. Sprint 

Two Periods GMT 
0100 to 0500 Sun. July 2 and again 

Sept. 10. (Local time Sat. night) 

Organized by the National Contest 
Journal, this contest is a real shorty, 4 
hours only in each period. 

North America will be working stations 
on other continents as well as other 
North Americans. (CQ WW Contest 
boundries) Single operator and c.w. 
only. You may enter one or both, but do . 
not combine scores. 
Exchange: Call, QSO no., name and 

QTH; (state VE province or country). 
Scoring: For No. America - Multiply 

total QSOs by sum of states, provinces 
and countries worked. For Others - Mul- 
tiply total QSOs by states, provinces and 
No. American countries worked. (USA 
and VE not countries, KH6 not a state.) 
There are 8 VE provinces, Maritime and 
VE2 - VE8. 

Frequencies: Three bands only, 
3530-3550, 7030-7050, 1430-1450. 
Same station may be worked once on 

each band. 
Awards: A Trophy to the “Top 

Banana.” Certificates to the highest 
scoring stations in each USA call area, 
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Let 
the 
BF 

Radio- 
TV 

2-H Inte 

al Communications Commissieticn., 

Interference booklet be your 

club’s first line of 

For the first time here’s an easy-to- 

read guide showing all of the classic TVI 

symptoms and their cures. 

Use it as a “handout” by the local 

TVI committee, defuse tricky “‘irate 

neighbor” situations, help the local TV 

repair shop root out RFI/TVI probiems 
in your area. 

This top-quality booklet (40 pages 
10% x 8’’) is available in quantities of 12 

at $9.00 plus $1.00 shipping. Single 
copies are available for $1.25, postpaid. 

Note that the FCC offers the self-same 

booklet for $1.50 per copy with no 
quantity discount. 

defense onthe TVI front. 

Prepared by the Field Operations 

Bureau of the Federal Communications 
Commission and reprinted at low cost by 

the Publishers of COQ, the booklet offers 

guidelines for the amateur, non-amateur 

and CBer alike in dealing with RFI and 

TVI. A dozen full-color illustrations 

show most interference patterns with 

descriptions and _ solutions for each 

problem. 

The booklet should be on your 

“must” list for reading and your “‘do” 

list to help eliminate the problem. Order 

a dozen copies today! 

4¢[- — ay = bisyye 



Canada and DX country. And to 10 top 
scores, the winning team and each 
operating member. 

Special QSY Rule: North Americans 
calling CQ are permitted only one con- 
tact, as a result of that call. He must 
thereafter move at least 1 kHz. before 
working another station, or at least 5 
kHz. before calling CQ again. 

Club competition is limited to a total of 
10 members as a single entry unit. A 
club may enter more than one unit. To 
qualify each operator in the unit must be 
registered with contest coordinator, 
N6SF, at least 24 hours before the con- 
test. 

Use a separate sheet for each band, 
indicate the multiplier the first time it is 
worked, and include a summary and 

check sheet with your entry. A signed 
declaration is also requested. The usual 
disqualification regulations are in effect 
and will be enforced. 

Entries must be received no later than 
30 days after each Sprint and go to: 
Rusty Epps, N6SF, 35 Belcher Street, 
San Francisco, CA 94144 

IARU Radiosport Championship 

Starts: 0000 GMT Saturday, July 8 
Ends: 2400 GMT Sunday, July 9 

This is the 2nd time around for this 
one. Last year’s initial affair being ahuge 
SUCCESS. 

It’s aworldwide competition, all bands 
160 thru 2 meters. Single and multi- 
operator. (single xmtr. only) There are 
three categories: c.w. only, phone only, 
and mixed c.w. and phone. Multi- 
operator entries use mixed mode only. 

A maximum of 36 hours of operating 
time for single operator stations. Off 
times must be at least 30 minutes and 
indicated in your log. There is no time 
limit for multi stations, but operation 
must remain on the same band for at 
least 10 minutes. 
Exchange: Signal report and your ITU 

zone. 
Points: One point for QSOs with sta- 

tions in your own ITU zone, 3 points if 
station is outside your zone but on same 
continent, and 5 points if on a different 
continent. 

Multiplier: Sum of different ITU zones 
worked on each band. 

Final Score: Total QSO points from all 
bands times the sum of the multiplier 
from each band. : 

Each station may be worked only once 
per band, regardless of the mode. 
Crossband contacts are not allowed, 
except via Oscar which counts as a 
separate band. 
Awards: Certificates to the top scor- 

ers in each category, in each ARRL 
section, each ITU Zone, and each DX 
country. Additional achievement 
awards are available for making 250 
QSOs, 1000 QSOs and/or working a 
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Top 10 Scores - 1978 QCWA Party 

2nd column no. of QSOs. 

total of 50 or more zones. In case of 
multiple award levels achieved, only the 
highest award will be issued. 

U.S. and Canadian entries must use | 
Official log and summary sheets which 
may be obtained from ARRL. Also re- 
quest forms CD-77, CD-175 and a ITU 

zone list. A large s.a.s.e. with atleast 24¢ 
postage will get you a good supply. 

All entires worldwide go to: IARU 
Headquarters, Box AAA, Newington, CT 
06111. Mailing deadline is August 21st. 

W4WKQ 304 23,104. 
K9CLO 293 21,090 
W6UA 249 18,450 _ 
WB 456 ss BTS 
| N4SU/9- (2245 47,840. 
| WEFQ 239 16,969 
WsJc. 220 15,620 
W4BK 215 15,480 
WEAK. = sé 14,892 
W50B 200 14,200 

Colombian Contest 

Starts: 0001 GMT Saturday, July 15 
Ends: 2359 GMT Sunday, July 16 

This year’s contest will be com- 
memorating the 168th Anniversary of 
Colombia's Independence. Exchange 
will be on a world wide basis. 

All bands, 3.5 thru 28 MHz., phone 
and c.w. Three classes, single operator, 
single band and all band; multi-operator 
single transmitter. 
Exchange: RS(7T) plus a3 figure QSO 

number starting with 001. 
Scoring: QSOs with HK’s-5 points, 

with stations in North America-3 points, 

other countries-2 points, and with same 

country-1 point. The multiplier is deter- 
mined by sum of DX countries worked on 
each band. 

Final Score: Sum of QSO points from 
all bands, multiplied by sum of different 
countries worked on each band. 

Awards: A silver cup to the overall 
world winner. There are nine plaques, 
six to the continental winners and three 
to the top scoring station in each cate- 
gory. Certificates will be issued to the 
top scoring station in each country. 

A minimum of 50 QSOs must be 
shown by all award winners. 

Use a separate log sheet for each 
band, indicate the country only the first 
time it is worked. Also include a sum- 
mary sheet with your entry showing the 
scoring and a signed declaration. The 
usual rules of disqualification will be 
enforced. 

Mailing deadline is September 30th 
to: L.C.R.A. Concurso Independencia, 
Apartado Postal 584, Bogota, Colombia. 

VHF Space Net Contest 

From 6 P.M. Saturday, July 15 to 
9 P.M. Sunday, July 16. (Local Time) 

Like previous v.h.f. Space \Net ac- 
tivities, this one is also in commemora- 
tion of an event in the Space Program. 
This one honors the 9th Anniversary of 
Apollo Il, “Man's first landing and walk 
on the Moon.” 

Activity will be on the 50, 144 and 220 
MHz. bands, all modes but no repeater 
contacts. 

Exchange: Signal report and zip 
= { code, P.O. location for out of country 

| stations. 
Points: Each contact is worth 2 

points. The same station may be re- 
worked in a different mode for 2 addi- 
tional points. And 2 more points if 
worked on a different band. 

Multiplier: Each different zip code 
and/or P.O. location worked. (Counted 
once only) 

Score: Total QSO points multiplied by 
the number of zip codes and/or P.O. 

| locations. 

Awards: Plaques to each of the fol- 
lowing categories: 
|- Stations using 100 to 500 watts. 
Il- 25 to 100 watts input. 
Ill- 5 to 25 watts input. 
\V- 5 watts or less input 
V- Using c.w. only, any power. 
VI- YL only, any power. 
VIl- Club competition. 

Also certificates to 2nd and 3rd place 
winners in all classifications. 

Mailing deadline for logs is August 10 
to: VHF Space Center, Att: A.W. Slap- 
kowski, K4AWS, P.O. Box 15 Sumter- 
ville, FL 33585 

Ten - Ten Net QSO Party 

Starts: 0000 GMT Saturday, July 15 
Ends: 2400 GMT Sunday, July 16 

This is the summer edition of the Ten - 
Ten International Net QSO Party. Activity 
is on 10 meters only, any mode. It is 
open to all amateurs, but non-members 
are not eligible for awards. 
They are however, encouraged to sub- 
mit a log. 

Exchange: Name, QTH and 10-10 
membership number for Net members. 
(Date and time to be noted on log.) 

Scoring: One point per contact, add 
an additional point if QSO is with a 10-10 
member. Total QSO points is your score, 
there is no multiplier. The same station is 
counted once only. (Include name of 
your Chapter for credit) 
Awards: First and 2nd place certifi- 

cates in each U.S. and Canadian call — 
area, and to 11 continental and sub- 
continental areas, including KH6 and 
KL7. 

Mailing deadline for logs is August 
30th to: Grace Dunlap, K5MRU/Q, P.O. 
Box 13, Rand, Colorado 80473 



_| Rhode Island QSO Party 
Two Periods (GMT) 

1700 Sat. to 0500 Sun. July 22/23 
1300 Sun. to 0100 Mon. July 23/24 

This is sponsored by the East Bay 
Amateur Wireless Association. The 
same station may be worked once on 
each band and mode, and R. |. stations 
may work other in-state stations. 
Exchange: RS(T) and QTH. County 

for R. |., state, province or country for 
others. 

Scoring: For R. /. - Two points per 
QSO, 5 points for R. |. Novice and Techs. 
All Others - Two points for each R11. 
QSO, 5 points if it’s with a Novice or 
Tech. (Novice and Techs must sign/N or 
/T to identify license class) Contacts with 
Club station N1RI are worth 10 points. 

Final Score: For R./.- Total QSO 
points x R.I. counties + states + pro- 
vinces + DX countries worked. Al/ 
Others - QSO points x R.I. counties 
worked. (Max. of 5: Bristol, Kent, New- 
port, Providence and Washington.) 

Frequencies: C.W. - 1810, 3550, 
3710, 7050, 7110, 14050, 21050, 21110, 
28050, 28110. Phone - 3920, 7260, 
14300, 21360, 28600, 50.3, 145.1 (No 
Repeaters) 
Awards: Certificates to top scoring 

stations in each R.|. county, state, pro- 
vince and DX country, and to Novice- 
and Tech. winners in R.I|. There is also a 
Club award in each state, province and 
DX country. (Minimum of 3 logs per 
club.) 

Include a summary sheet with your 
entry, showing the scoring, club affila- 
tion and other information. 

Mailing deadline is August 31st to: 
East Bay AWA, P.O. Box 392, Warren, 
R. |. 02885. Include a s.a.s.e. for copy of 
results. 

County Hunters C.W. Contest 

Starts: 0000 GMT Saturday, July 29 
Ends: 0200 GMT Monday, July 31 

The County Hunters invite and en- 
Courage mobile and portable operation, 
from the less active counties, during this 
contest. 

The same station may be worked on 
each band for QSO points. Portable and 
mobiles changing counties may also 
have repeat contacts. Stations on 

county lines exchange only one number 
but each county is counted as a multip- 
lier. 
Exchange: QSO no., category (P - 

portable or M - mobile) RST, state, pro- 
vince or country, and county for U.S. 
stations. 

Scoring: QSO’s with a fixed station-1 
point, 3 points if it's a portable or mobile. 

Multiply total QSO points by number of 
U.S. counties worked. Mobile and por- 

tables calculate their score for contacts 
made within a state. 

Frequencies: 3575, 7055, 14070, 
21070, 28070. It is requested that P or M 
stations use frequencies below 7055 
and below 14070, others spread out 
above. 
Awards: 

categories: 
F - Top fixed or fixed portable in each 

state, province or county, with 1000 or 
more points. 

P - Top score in each state, by a 
portable operating from a county other 
than its normal location, with 1000 or 
more points. 

M - Top scoring mobile in each state, 
operating from 3 or more counties, witha 
minimum of 10 QSOs from each county. 

There are also Trophies for the single 
operator Portable and Mobile in the 
United States. Additional awards where 
deemed appropriate. 

Stations with 100 or more contacts 
must include a check sheet of counties 
worked. Enclose a large Ss.a.s.e. if re- 
sults are desired. 

Mailing deadline is Sept. 1st to: C.W. 
County Hunters Net, c/o Jeffrey P. 
Bechner, W9MSE, 673 Bruce Street, 
Fond du Lac, Wisc. 54935 

Certificates in three 

New Jersey QSO Party 

Two Periods GMT 

2000 Sat. to 0700 Sun. July 29/30 
1300 Sun. to 0200 Mon. July 30/31 

This is the 19th annual party spon- 
sored by the Englewood A.R.A. The 
same station may be worked on each 
band and mode, and N.J. may work 
in-state stations for QSO and multiplier 
credit. 
Exchange: QSO no., RS(T) and QTH. 

County for N.J., ARRL section or country 
for others. 

Socring: N.J. stations score 1 point 
for W/K and VE/VO contacts, 3 points for 
DX. Multiply total by ARRL sections 
worked. (max. of 75). KP4, KH6, KL7, 
KZ5 etc., are 3 point contacts and are 
also section multipliers. 

Out-of-state stations multiply total N.J. 
QSOs by N.J. counties worked. (max. of 
2) 

Frequencies: 1810, 3535, 3905, 
7035,-7135;.7 230, 14035, 14280521:100; 
21335, 28100, 28600, 50-50.5, 144-146. 
Phone on even hours, 15 on odd hours 
and 160 at 0500 GMT. 

Awards: Certificates to the top scor- 
ers in each N.J. county, ARRL section 
and DX country. Second place awards if 
4 or more logs are received from that 
section. Also Novice and Technician 
awards. 

Use GMT, indicate the multiplier only 
the first time it is worked, and include a 
summary and QSO check sheet. A large 
S.a.s.e. if you wish a copy of the results. 

Statons planning activity in N.J. are 
requested to advise E.A.R.A. by July 8th 
so that coverage of all counties may be 
planned. 

Logs must be received no later than 
Aug. 26th and go to: Englewood ARA, 
P.O. Box 528, Englewood, N.J. 07631 

Awards (from page 80) 

amateur radio (or lack of it) in the near 
east Arabic countries “Win”, WA2ZQNW 
has been visiting. Win, a County Hunter, 
needing about 11 to make them all. Win 
was host to many of us a few years ago at 
his QTH in Bogota, and then later at his 
new/present QTH in Old Bridge, N.J. 

The 10th annual County Hunter’s Con- 
vention will be held on July 6-8, at the 
Holiday Inn, 4545 N. Lindburg Blvd., 
Bridgeton, Mo. You do not have to be a 
member of any organization, all county 
hungers ate welcome. If you do not yet 
have details, get in touch, at once, with 
Art, WQBK or Jim WOQFF. 

Keep those cards and letters coming 
in and tell me, How was your month? 

(3{ed] W2Gr 

DX (from page 70) 

The intra club competition is one way 
for the club as a whole to work as ateam. 
The club prizes, regardless of size, pro- 
vide increased incentive. 

If you can churn up the competitive 

nature of the club, challenge the club 
that beat you last year. There is nothing 
like beating another club. But a word of 
caution, your challenge will probably 
spur them on too. 

Another corollary project is the club 
DXpedition for the contest. Airfare is 
getting reasonable and group travel 
even cheaper. Now is the time for those 
October/November reservations. Take 
the gals along and make a DX vacation 
out of one of the club’s activities. If you 
work it right, you'll get support to do it 
again. 

Many fine articles have been written 

on DX club contest DXpeditions, but 
there is nothing like asking those who 
went-last year. So, as part of the early 
planning, check with past groups. When 
you decide where and when, announce 
the trip early to avoid losing that choice 
spot to another group. Then again, it 
might be great to have three simulta- 
neous DXpeditions to China. Yet, the St. 
Peter and St. Paul Rock Hilton can only 
handle one group at a time. 

Thanks! 

| wish to thank the following publica- 
tions for their support and inputs to this 
column: The DxXer, DXer Magazine 
(W4BPD), Geoff Watt's DX News-Sheet, 
Long Island DX Bulletin (W2\YX), Long 
Skip (VE1AL/3), North Florida DX Assn 
News. (N4UF), Totem Tabloid 
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SOLID STATE 
and TUBE-TYPE 

No. 90651-A GRID DIP METER 

1.7 to 300 MHz. standard. 
5 coils available to extend 
range down to 165 kHz. 
Use with antenna bridg 
$173.00 
— an 

CAYWOOD 
ELECTRONICS, INC. 

No. 90652 
" SOLID STATE 

DIPPER 
1.65 to 310 MHz. 

Complete with carrying case 

P. O. Drawer U 
67 Maplewood St., Malden, Mass. 02148 

(617) 322-4455 

CIRCLE 10 ON READER SERVICE CARD 

No power cord 

Good dip 
$152.00 

Exclusive Manufacturer of 
MILLEN Equipment 

(WA7RVA), VERON DX News (PAQ@TO) 

and the West Coast DX Bulletin 

(WAG6AUD). 
73, and the best of DX, Rod W70M 

QSL Information 

A2CBW to DK3KD 
A35DG to W7YEM 
A4XFV to DJ7OM 
A4XGY to K2RU 
A6XB to K1DRU 
A6XCS to PAQCPS 
A7XAH to DJ9ZB 
ATYXX to DFANW 
A9XCC to K4CG 
C5ABK to G3LOP 
C6ABA to G3AME 
C35DG to W7VEF 
CEIBLL to WB4LFM 
CE3XV to WA3NGS 
CEQZE to NaWW 
CEQZM to K1MM 
CN8CC to F6CVE 
CN8CW to WA3HUP 
CN8CX to WBQMSZ 
CR6IK to W8CNL 
CT2SH to W3HNK 
DA1BD to W8IMZ 
DA4CC (’78 WPX) to 
WsiMZ 

DT7DK to DM2DUK 
EAGDC to K8QN 
EL1F to WB4IUX 
EP2DD to K9YPW 
EP2DT to OZ6DT 
EP2LA to WD4NYY 
EP2LI to WA4PYF 
FB8WF to F6APG 
FB8XS to F5VU 
FB8ZM to F6BCN 
FG7AN to WA3EDS 
FGQDYM/FS to W3HNK 
FGQGEX to K7GEX 
FHQOM to DJ1TC 
FH@YL to I8JN 
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FK8BB to DJ9ZB 
FMQAMF to K2KGB 

FMQBZW to W2MIG 

FO@XA-XH to HBOMX 
FPQ@DW to VE2UN 

FY7AN to WD8CPU 
FY7AQ to WD8CPU 

FY7AU to WD8CPU 
FY7YE to W5JLU 

GD5BLG to DJQUP 

GD5BLH to DJ@UP 
GUSCIA to N6MA 
H5FXT to VE3FXT 

HC8GI to W3HNK 
HH2DW to W3FM 

HK@QA to K4TXJ 

HP@POL to SP2BBD 
HZ1TA to W4UL 

J3AJ to W7LLC 
J28AA to I8JN 
J28AY to F6ETO 

JD1YAA to JARL 
JT1AN to W7PHO 

JX9SWT to LASNM 
JY5US to DJ3HJ 
K@AX/DU2 to W4FLA 

KC6DA to WA6EKM 

KG4KP to WA4IVG 
KG6RE to K7ZA 

KG6RI to K7NF 
KH6JFI/Kure to WAGPYN 

KM6FC to W5RU 
KM6FD to W5RU 
LA7JO to WB5HGS (post 

April ’78) 

N4VV/CE3 to WA3NGS 

N4ZC/KH6 to K4MQG 
QESCA/YK to K4BKL 
OX3AX to OZ5DX 

CQ e July, 1978 

P29AC to F6CYL 
PJ2CC to WB8EYL 
PJ8MIG to W2MIG 
PY7BXC/9 to PY7AZQ 
PZ@DX to W2VP 
S79D to N4NW (post 1 

Jan ’78) 
S79DF to ON6FN 
ST2HF to G4GFI 
ST@RK to DL7FT 
SV1IV to DJ9ZB 
SV@WTT to W6GBG 
TJ1AD to WB4WHE 
TJ2P to WB4ZNH 
TR8FB to WB4IWW 
TU4AM to I8JN 
VKQ@AC to VK3AOK* 
VE1AJC/SU to VE1AIZ 
VO3CC to VO1AA 
VP2KT to WB2TSL 
VP2LEU to K6SVL 
VP2LL to W2MIG 
VP2MT to WB8LDH 
VP2SAB to W2MIG 
VP2SAH to WB2AMO 
VP2SQ to W2MIG 
VP2SZ to WB8OBA 
VP5BUN to WB4LFM 
VP5MA to WB4LFM 
VP8NP to G3ZKH 
VP8OX to LU2AFH 
VP8PL to G3LIK 
VR4DT to W@VU (U.S.) 
VS6FX to DL7HM 
VU2LQA to DL6TU 
VU2UH to SP9AJT 
WAS8VDJ/KH6 to 
WA6PYN 
WB8VLG/DU2 to W7IZH 
WP4BDL to KP4AM 
XT2AE to DJSKR 
YBQADD to W5EZ 
YBQADF to WB6DXL 
YS1RVE to WAQJYJ 
ZB2G to K2FJ 
ZD8HR to N6HR 
ZD8KG to K4KBL 
ZD8RG to K8VIO 

ZD9GG to ZS1Z 
ZE8JJ to K9UIY 
ZL4LR/A to N4NX 
ZS2Ml (opr Gordon) to 
Ww4SSU 

3AQGY to MB2EZG 
3AQJF to F6EDYK 
3CIX to SM6CSB 
3D2CC to VE6AKV 
3V8BZ to DL1HH 
4S7EA to WBSOQA 
4S7JD to KAMQG 
4S7TE to SM7TE 
4Z4LF to WB2WOU 
5U7AG to K1VSK 
5V7AS to IT9AZS 
5Z4RT to I8JN 

60Z1 to W6SN 
7P8BG to VE3EUP 
7X4AH to F300 
7X5AB to W2KF 
7X5AS to F6CBS 
8P6FA to VE2QO 
8P6HB to WB4HO! 
8R1CB to W2MIG 
8R1IW to W2MIG 
9A1A to IT9TAI 
9G1MA to VE40E 
9H1IFF to K9DID 
9J2DX to I8JN 
9J2ES to W7VRO 
9K2EX to SM@BYD 
9L1CA to WB4HWE 
9L1KB to WB4HWE 
9L1MF to G4BHJ 
9L1SA/A to WA3NCP 
9L1SA/B to WB4HWE 
9LISA/E to WAS4UDG 
9N1NFO to WB4NFO 
9M2DW to DJ3HJ 
9Y4VU to W3EVW 
9Y4VV to K9KXA 
SV@WZ—12104 Blaketon, 

Upper Marlboro, MA 

20870 
*VK3AOK—Box 110, 
Blackburn 3130, 
Australia 

QSL HELP WANTED 

VP2AAP—1972 XW8FA—1974 

QSL Managers Available 

W4D2ZZ W7VRO WA2JOC if WB4NQG 

ORP (from page 62) 

Those of you who are interested can 
show up for the net. We had some 
very good sessions back during the 
years when the 80 and 40 meter nets 
were active. | will be quite interested 
in hearing from those of you who are 
definitely committed, (within reason), 
to a real effort at a revitalization of the 
80, 40, and 20 meter QRPp Net 
schedules. Drop me a card letting me 
know your ideas. 

News And Views 

de... WB8OWM, Skip Westrich, 1309 
24th St., NW, Canton, OH 44709: 
“Just worked KH6JHS QRPp to QRPp 
for 49th State. Now need only KL7.” 

Info and QTH’s 

As the two last letters indicate, it is 
periodically necessary to print some 
basic information, addresses of inter- 
est to QRPp newcomers. 
QRP ARC |: The QRP Amateur Radio 
Club International is a 100 watt-and- 
under organization, but has 
encouraged QRPp activity by offering 
two awards for QRPp operators. (1) 
The WAS-QRPp certificate is offered 
to QRPp stations providing a log-list of 
qualifying contacts along with the 
usual statement attesting to the use of 
5 watts and under, in making the 
contacts. | am not certain as to 
whether the certificate is awarded for 
the first 20 states, with sticker 
endorsements at 30, -40 and 50 levels, 
or not. The club has undergone some 
reorganizations and I'll be receiving 
further details in the future. (2) The 
KM/W certificate is awarded for 
working 1000 miles per watt of power. 
Application should indicate power 
level used in the qualifying QSO and 
distance. covered. The distance (in 
miles) should be greater than 1000 
times the power (in watts). The QAP 
ACRI Newsletter is finally being 
published again. Editor is WA2JOC, 
William W. Dickerson, 85 John St., 
Red Bank, NJ 07701. The club 
member is given a ‘‘QRP” number to 
be used in club sponsored QRP 

activities. 

QRP activities 

G-QRP-Club: The G-QRP-Club is an En- 
glish organization dedicated to under -5 
watts activities. At present, membership 
is at about the 300 level. mostly from the 



U.K. The club publishes a newsletter 
SPART, which includes operating news, 
short technical articles, notes on operat- 
ing activities, etc. G-QRP-C offers sev- 
eral awards. The QRP Countries Award 
basic certificate is awarded for 25 coun- 
tries, with sticker endorsements at each 
additional level. The Two Way QRP 
Award: is for G-QRP-C members only, 
(anyone can join), and is for two-way 
QSO’'s when both stations use under five 
watts input. The basic award is for 10 
countries, with endorsements for each 
10 additional countries. (Ed Note: The 
G-QRP-Club unfortunately choose input 
rather than output power as the stan- 
dard for QRPp work.) In addition, the 
elip sponsors “Club Activity 
Weekends” periodically on 3540 and 
7040 kHz. The G-QRP-C wins our full 
support and praise for the excellent 
work it is doing in Europe. There are a 
number of us U.S. amateurs who are 
members of the club and I'd encourage 
others to join. Write, (including SASE 
and IRC coupons 30 cents) to Rev. G.C. 
Dobbs, G3RJV, 8 Redgates Court, Cal- 
verton, Nottinham, GC 14 6LR, England. 
Milliwatt Awards: Two awards initiated 
when The Milliwatt was in operation are 
still offered, and have ,been detailed in 
earlier issues of CQ and in stories about 
winners. DXCC-QRPp is offered to any 
station providing bonafide QSL proof of 
two-way contact with stations in 100 
ARRL countries while not exceeding 5 
watts output. DXCC Milliwatt is for work- 
ing the same, while not exceeding 1 watt 
output. Applications should include 100 
QSL’s, log listing of contacts in alphabet- 
ical order (call signs), voucher attesting 
to compliance with power level, and a 
$15.00 fee. A large trophy (30 inches or 
SO) is awarded to successful applicants. 
See earlier issues of CQ for stories on 
the winners of both awards. If possible, 
photos and astory can be included if the 
applicant is dead-certain that the QSL’s 
comply with the ARRL list. Clearly show 
origin either from the DX station or his 
QSL manager. 

QRPp Calling Frequencies 

QRPp stations are encouraged to call 
“CQ QRP” and monitor the following 
frequencies: 3040, 7040, 14065, 21040, 
and 28040 kHz. These are the interna- 
tional calling frequencies. I’ve been 
pleased to hear European QRPp sta- 
tions using them here. So, give them a 
try. And call CQ—if everyone listens, no 
one hears anything! Well gang, that 
wraps it up for this month. I'll be back in 
the U.S. in August, which is either now or 
next month, and you will be able to send 
in letters with areasonable chance of me 
receiving them. Meanwhile, good luck 
QRPping and hope to hear some of you 
across the pond. 

73, Ade, KBEEG/WORSP 

oedern — 
eiectronics 
is here!. dazzling, fresh 
approach to hobby electronics, from 

the publishers of CQ. 

listening, 

and remote contro! modeling. 

Modern Electronics is fun read- 

ing in all areas. 

Modern Electronics covers all tronics, short wave 

facets of hobby electronics. But 

its editorial approach is drasti- 

cally different from that of 

other magazines already in the 

field. Those other publications 

do an adequate job for the 

electronics enthusiast who’s al- 
ready firmly entrenched in the 

hobby. But they completely 

overlook the millions of new- 

comers to hobby electronics. 

Modern Electronics covers per- 

sonal computers, amateur radio, 

stereo, CB, experimental elec- 

Modern Electronics is the “how 

to’’ magazine for hobby elec- 

tronics that appeals to expert 

and novice alike. It’s the 

most colorful, most exciting, 

most informative electronics 

magazine to be found on any 

newsstand. Subscribe today at 

the low introductory rate of 

$9.95. 

oderm 14 VANDERVENTER AVENUE 

ctremrieccs PORT WASHINGTON, NY 11050 

Regular Sub. Price will be $12.00 

Check One: 

Subscribe now for $9.95 

My account number is 

Fimaster Charge Cieank Americard LL [TT TT TTT ETT TT | 
Ocheck CL)Money Order 

Name 

Address 

Cit ye nt eae A ee er SOS tate Zip 
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Personal Computing (from page 57) 

system of storage, rather than a cassette, can store up to 90k 
bytes per disk. With 10 or 12 disks you can store everything 
you ever read, or with a full disk at a storage rate of 250k bytes 
per disk, you can store enough data to last for several years. 
All of these have higher costs, of course, and an improved 
system should be thought of some where along the way, but 
for now either the CHALLANGER IIP PET 2001, or TRS-80 will 
get you started in a more modest way. 

Personal computing is a terrific hobby that will enhance 
your knowledge whether you want it to or not. It just seems to 
sink in fast. And if you have been thinking about buying an 
expensive video game, why not add a bit more money and 
buy something that will act as a video game plus all of the 
other features | have described? | think you will find the 
investment will be repaid in many ways over the years. | had 
no knowledge of the computer field when | backed into it, and 
am still in the novice stage, but with lots of reading, and 
asking questions of those amateurs that | find on the air are 
also into enjoying computers, | have reached the advanced 
amateur stage. My initial investment of $600 has been more 
than repaid in hours of enjoyment. 

A final word on togetherness. Computer clubs are spring- 
ing up like spring grass in many areas of the country. If you 
have some or lots of questions, why not try to find some club 
activity in your area? It usually can be found in the local 
computer store, or ask some of the people that you run across 
on the ham bands. These clubs are a great place to expand 
your knowledge with demonstrations put on by members, and 
manufacturer's representatives. who want the community te 
know what is going on in their area. But what ever you decide 
to do remember that there is no substitute for hands on 
experience. Dive in and enjoy it. The folks here don't byte. ia 

Troubleshooting (from page 44) 

nections, tag each of the leads in order to make the proper 
connections when replacing the part. Be careful not to 
damage other leads by pulling or pushing them away. 

Never remove or replace a solid-state device with the 
battery or power source connected to the set. Failure to 
observe this precautionary measure may result in damage 
to the device from surge currents, etc. 

Although generally more rugged than the electron tube, 
solid-state devices are affected by electric shock, heat and 
humidity. In transistorized or etched wire circuits, use a 
narrow point or wedge soldering iron with a 25 to 40 watt 
maximum capacity. If the soldering iron must be operated 
from the a.c. line, an isolating transformer between the 

soldering iron and the line is recommended. Do not use 
a soldering gun; damaging voltages can be induced in 
circuit component parts. 

Preshape and cut the leads of the new solid-state device 
to the proper length, using a sharp cutter to prevent undue 
stress on the leads entering the device. Pigtail leads should 
have a minimum clearance of 1/16 inch between bend 
and body of the device. Shape and bend required in a 
gradual curve. Sharp (90°) bends are not acceptable. 

With the new part properly positioned, quickly solder 
the leads to the connections; whenever the wiring allows, 

use a heat sink (such as long-nosed pliers) between the 
soldered joint and the transistor. Make well-soldered joints. 
A carelessly soldered joint may create a new trouble and is 
one of the most difficult troubles to locate. Be careful not 
to allow drops of solder to fall into the equipment; they 
may cause short circuits. 

When replacing power transistors, make sure that the 
heat sink has been replaced before applying power to the 
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set. Failure to do so will cause the transistor to overheat 
and burn out. A typical power transistor mounting is shown 
in fig. 3. 

After a part has been replaced, make any necessary | 
adjustments and check the performance of the equipment 
to be sure that the original trouble has been, remedied 
and that no new trouble has developed in the’ equipment 
as a result of the repair. 

RTTY (from page 42) 

You will quickly pick up the procedures used in a RITY 
QSO. 

As a sub-population of the amateur community RTTY-ers 
are, without a doubt, the most considerate, helpful and 
friendly. Don’t be afraid to make mistakes, don’t be con- 
cerned about typing too slowly and don’t be worried about 
inexperience. We were all that way at one time. The big 
difference is that RTTY-ers don’t seem to lose their sensitivity 
to new-comers after having become old-timers. 

Most RTTY activity is found on 40, 20 and 15 meters, 
although there is activity on other bands, a large portion of 
which appears on two meters. However, the bulk of the 
activity is on twenty meters and that band Is a good starting 
place. The usual hang-out is between 14.075 MHz and 14.1 
MHz. 
On weekends you can copy all the big guns of RITTY, 

including those very talented artists who send their oeuvres 
over the air. 

The next, and final, installment of this series will discuss 
video RTTY. icOt 

OSK (from page 54) 

pad to the junction of R116 and its .001 uF by-pass capaci- 
tor. Route the wire from the ‘‘S” pad along the cable har- 
ness entering the final amplifier compartment. Run it paral- 
lel to the red screen supply wire and close to the chassis. 
Solder it to the junction of R17, a 680 ohm, 1/2 watt 
resistor, and terminal strip P, lug 3. 

Unsolder the black wire on the function switch F1R, pin 
7. Bend this wire out of the way, as it will be used later. 

Solder the cathode, banded end, of a 1N914 diode or 
equivalent, diode D, in fig. 3, to F1R, pin 7. Keep the diode 
body as close as possible to the switch solder tab. Cut the 
free, anode, lead of the diode to 1/4” in length. Slip a piece 
of insulating tubing or spaghetti insulation over the free 
end of the black wire that was originally connected to F1R, 
pin 7. Solder the free end of this black wire to the anode 
or free end of the diode, D1, now connected to F1R, pin 

7. Slip the insulation tubing over the diode lead and neatly 
position it so as to avoid shorts or stress on the diode 
body. Connect the remaining free wire on the cathode key- 
ing board coming from pad “SP,” to the function switch 

F1R, pin 7. Route this wire as neatly as possible. 
This completes modification of the transmitter for QSK. 

Operation With The Modifications 
To restore the transmitter to its original state, simply 

connect a jumper between the ‘‘+300 Volt’ and “screen” 
jacks. The transmitter should then operate according to 
the Heath instruction manual. The “PTT” jack can be used 
with any external switch for manual operation of the VOX 
circuits, both in s.s.b. and c.w. Interconnection with the 
QSK is identical to that described for the Collins 32S-3?, 
specifically fig. 11 of that reference. Follow the test and 
tune up procedures outline in references 1 and 2. ical 



Bannyclec¢nonics 
COLLINS Faes>) DRAKE Swan. 

SWAN 750-CW 

@aICOM 

DRAKE TR7 

Wilson 
WILSON MARK IV 

& WILSON WE-800 

Be ed 

YAESU FT-101E 
& YAESU FT-901DM 

© 9. LARGEST STOCKING HAM DEALER 

New York City’s compcere repair LAB ON PREMISES- 
: : : mee BIRD WATTMETER, YAESU, DRAKE, ICOM, TEMPO, SHURE, 

Open Mon./Fri. —9:00 a.m. - 5:30 p.m. Sat. until 3:00 p.m. KDK-2015R, TURNER, ASTATIC, TRI-EX, LARSEN, WIL- 

MAIL ALL ORDERS TO: BARRY ELECTRONICS CORPORATION SON DENTRON-VHF ENG.-STANDARD COMM-TUBES-3-500Z 

512 BROADWAY, NEW YORK CITY, NEW YORK 10012 572B-etc. IN STOCK. TOP TRADES GIVEN ON YOUR 
BARRY INTERNATIONAL TELEX 12-7670 212-925-7000 USED EQUIPMENT. 

WE SHIP WORLDWIDE DEALER INQUIRIES INVITED. PHONE IN YOUR ORDER & BE REIMBURSED. 

EIMAC 3-500Z 

CIRCLE 7 ON READER SERVICE CARD 

Crystal Filt fi 
erent (iol Rage 35/ in the filters bandpass will depend on the frequency separa- 

tion between the b.f.o. frequency and the center frequency of 

the filter. If a particularly sharp filter is used, one may want to 

frequency by placing a small 10 pF trimmer across each change the b.f.o. frequency to obtain the beat frequency one 

higher frequency crystal (one for each crystal pair in both considers most pleasant. To obtain increasingly sharp selec- 

circuits). These trimmers are adjusted so that as a test signal tivity, one can in most cases switch in only one additional 

is moved across the i.f. passband, a symmetrical bandpass, crystal (fig. 1) or two additional crystals (fig. 4) to bring the 

or as close to it as possible, is obtained. This can be done crystal frequencies closer together rather than complete sets 

using a calibrator signal and slowly tuning a receiver about it of crystals, so long as the resultant beat frequency is accept- 

while the S-meter readings are observed. The procedure is a able. The same is true of SSB reception as long as the speech 

matter of cut-and-try, especially in the case of the four-crystal quality is acceptable except when b.f.o. crystals are switched 

filter. But, do not adjust the tuned circuit also while doing this. for l.s.b. and u.s.b.. In this case when a narrow bandpass is 

Especially in the case of the four-crystal filter, this can lead to utilized it generally will be found necessary to switch crystals 

confusion as the center frequency of the filter may be shifted. by pairs to preserve good speech quality. 

If the filter works satisfactorily without the symmetry adjust- The crystal filters described can go a long way to improve 

ment, it is probably. best to leave it alone and just enjoy the the performance of many pieces of equipment while doing it 

filter's performance. in an economic manner. They can be fairly easily im- 

A final note concerns the relationship of the filters plemented if one first carefully studies the if. chain charac- 

bandpass to the b.f.o. frequency. If asharp c.w. filter is used, teristics in a piece of equipment and then decides on the 

the beat frequency at which a signal is heard while centered desired crystal frequencies. scot 
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HAM SHOP 
FREE TO CQ SUBSCRIBERS 

Advertising Rates: Non-commercial ads are 10 

cents per word including abbreviations and 

addresses. Commercial! and organization ads 

are 35 cents per word. Minimum charge 

$1.00. No ad (non-subscriber) will be printed 
unless accompanied by full remittance. Free 

to CQ@ subscribers (maximum 3 lines per 

month). Recent CQ mailing label must 
accompany ad. 

Closing Date: The 10th day in the third 

month preceding date of publication. Because 

the advertisers and equipment contained in 
Ham Shop have not been investigated, the 
Publisher of CQ cannot vouch for the mer- 
chandise listed therein. Direct all correspon- 
dence and ad copy to: CQ Ham Shop, 14 
Vanderventer Ave., Port Washington, New 
York 11050. 

REPLACE RUSTED ANTENNA Bolts with 
stainless steel Bolts. Small quantities, free 
catalog. Elwick, Dept. 273, 230 Woods Lane, 
Somerdale, NJ 08083. 

YOUR CALL in black letters beautifully 

engraved in finished redwood. 65 cents per 

letter plus 25 cents handling per plaque. Jim 

Genisio, KIMLK, 1002 North 9 Street, 
Clinton, IN 47842. 

SALE: Swan 350 transceiver, power supply 
included. Clean, completely checked over, 
new finals. Manuals. $380.00 prepaid. Quin- 
ton A. Gleason, WB7 UVB, 1004 Minnelusa, 
Gillette, WY 82716, Phone: 307/ 682-5381. 

FREE CATALOG of new merchandise re- 

sistors, Capacitors, 1C’s, semi-conductors, and 
more. Send to: Key Electronics, Box 3505C, 

Schenectady, New York 12303. 

COMPUTER KITS, from $95.00, ICC, 
S. Prairie, Pueblo, CO 81005. 

2114 

COLLECTORS ITEM 3000 ohm Baldwin 

headset, circa 1918, workable but headset 
and connecting wiring badly frayed. Could 

easily be restored. Will deliver to responsible 
Party for approval. R.H. Shotwell, Acacia 

Manor, Lumberton, NJ 08048, 609/ 261- 
2862. 

QUAD BUILDERS—Blizzard/Hurricane your 
antenna. Fiberglass vaulting poles. Incredible 

strength. S.A.S.E. for info...K5WSE, Box 20- 

AA, San Antonio, Texas 78201. (512) 699- 
9260. 

QUAGI/YAGI BUILDERS—Insulated fiber- 
glass booms to 16-feet. Straight strong vault- 

ing poles. S.A.S.E. for info...K5WSE, Box 20- 

AA, San Antonio, Texas 78201. (512) 699- 
9260. 

QSL CARDS—500/$10. 400 illustrations. 
Samples: Bowman Printing, Dept. 
Harvard, St. Louis, Missouri 63130. 

CQ, 743 

B & K EQUIPMENT. Free catalog. Free ship- 

ping. Dinosaur discounts. Spacetron-EG, 948 
Prospect, Elmhurst, 1.60126. 

FREE FULL COLOR QSL CARD CATA— 
LOG. Cards, Inc., Drawer P, Lexington, NC 
27292. 

MOBILE IGNITION SHIELDING provides 
more range with no noise. Available most 

USA engines, some imports. Free Jiterature. 

Bonding straps on sale now. Estes Engineer- 

ing, 930 Marine Drive, Port Angeles, Wash. 
98362. 

RADIO Museum now open. Free admission, 

15,000 pieces of equipment from 1850 tele- 

Graph instruments to amateur and commerical 

transmitters of the 1920s. Amateur station 

W2AN. Write for information: Antique Wire- 

less Association, Main St., Holcomb, NY 
14469. 
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QStLs WITH CLASS! Unbeatable quality, 
reasonable price. Samples: 50 cents refund- 
able. QSLs Unlimited, 1472 SW 13th Street, 
Boca Raton, FL 33432. 

TECH MANUALS for Govt. surplus gear— 
$6.50 each: SP400JX, URM-25D, OS-8A/ 
U, TS-173/UR. Thousands more available. 
Send 50 cents (coin) for 22-page list. W31HD, 

7218 Roanne Drive, Washington, DC 20021. 

SAVINGS, on scanners and most radio units. 
Example: Save $60.00 on the Drake SSR-1. 
Call (707) 544-4388 anytime. Write for a 
specific price quote. Free shipping. Visa/ 
Master. McDonald Electronics, Box 7492(C), 
Santa Rosa, CA 95401. 

SSTV AND PHOTOGRAPHERS—Make offer; 

1 each, like new, Fujitar lenses-135 mm, f 4.5, 
Telephoto 35. mm, f. 3.5, wide angle. Cary 
Cowan, c/o CQ Magazine, or call (516) 883- 
6200. \ 

SELL: CQ Magazines complete. /Reasonable 
offers, cash or trade. Nagle, 12330 Lawyers 
Rd., Herndon, VA 22070. 

WANTED: Pre-war issues of Short Wave 
Craft Magazine. Bill Orr, W6SAI, c/o Eimac, 
301 Industrial Way, San Carlos, CA 94070. 

WANTED: Collins 51-R_ receiver (VHF). 
Bill Orr, W6SAI, c/o Eimac, 301 Industrial 
Way, San Carlos, CA 94070. 

FOR SALE: Tektronix 535 oscilloscope with 
dual trace and fast rise-time plug-ins. Very 

good condition. $425. Prefer local pick-up. 
Irwin Schwartz, K2 VG, c/o CQ Magazine, 14 
Vanderventer Ave., Port Washington, NY 
11050. 

WANTED: Antique Glass-Looking for old 

milkglass-purple, slag, carmel, and green- 
town. Tell me what you have. | pay the high- 
est prices. Write: Jack Schneider, c/o Cowan 
Publishing Corp., 14 Vanderventer Ave., Port 
Washington, NY 11050. 

BE FIRST TO KNOW precisely when and 

where to work all the choice DX. Bi-weekly 

LI DXA DX Bulletin Has: Hot DX News, 

Time and Frequency of each goodie, QSL 
Info, Propagation Forecast, and more. Send 

business size SASE for free sample copy or $8 

for l-year domestic subscription. Long |s- 

land DX Association, DX Bulletin, PO Box 
173, Huntington, NY 11743. 

COLLINS KWM-2 and 516-F2, Wing Emblem. 
Waters, $800. CX7 CW (400Hz) filter, $100. 

5-inch TV Monitors. 
P.O. Box 6216, Arlington, VA 22206. (703) 
430-3155. 

SALE: Heath IM-28 VTVM kit. New, perfect. 
Ordered by mistake. $40. Schultz, Box ‘‘L”’, 
FPO New York 09544. 

CQ AND QST 1950-1975 ISSUES FOR 
SALE. Send SASE if ordering 73, Ham Radio, 
or other CQ and QST issues. One dollar min- 
imum order and all issues cost 25 cents each, 
including USA shipping. Send chronological 

list and full payment to W6LS, 2814 Empire 
Ave., Burbank, CA 91504. Available issues 
and refund sent within one month. 

CERTIFICATE FOR PROVEN Two-Way 
Radio Contacts with Amateurs in all ten (10) 

call areas. Award suitable to frame and proven 

achievements added on request. SASE brings 

TAD data sheet from W6LS, 2814 Empire 
Ave., Burbank, CA 91504. 

MEDICAL: Any licensed amateur radio oper- 

ator jin the medical or paramedical field 

should join MARCO (Medical Radio Council). 

Contact: Stan Carp, M.D., KIEEG, 44 Main 

St., Saugus, MA 01906. (617) 233-1234. 

The book ‘‘CQ YL” has been updated again 
with a new supplement bringing the YLRL 
Officers section up to date through 1977 » Plus 
a report on the 7th International YLRL Con- 

vention held in Houston in June 1976. If 
you have a copy of “CQ YL"’ and would like 
to add the new supplement (the pages are 

“‘slotted’’ so they can be inserted directly 
into the book’s spiral backbone), drop a note 

with your request to author/publisher Louisa 
Sando, 9412 Rio Grande Blvd., NW, Al- 
buquerque, NM 87114. Please enclose $1.00 
to cover the cost of printing and mailing. The 
One and only book about YLs in ham radio, 
“CQ YL” contains 23 chapters, over 600 
photographs. Order your autographed copy, 

or a gift copy, from W5 RZJ, $3.50, postpaid. 

HRO 50 OR HRO 60 WANTED, state condx. 
and cost. JA&8LXQ, Tsuyoshi Yamada, 3- 
Kotobuki, Kitami City, Hokkaido, Japan 090. 

LOOKING FOR old Lionel trains. Interested 

only in ‘‘O"’ gauge, excellent to like-new con- 
dition. Primary interest is locomotives prior 

to 1952 but will consider conplete sets or 

more recent models. Am willing to buy out- 

right for cash or swap radio gear to meet your 

needs. Write: Dick Cowan, WA2LRO, c/o 
CQ Magazine, or call (516) 883-6200. 

FOR SALE: Spectra Physics 137P 2 mw laser 

tube, brand new, never used, $80. G.R.572B 
1 kHz Hummer $15. Irwin Math, 320 North- 
ern Blvd., Great Neck, NY 10021. 

FOR SALE: Old issues of Ham Radio, CQ, 
73, QST. Some complete runs. Send s.a.s.e. 
for lists and prices. A. Dorhoffer, K2EEK, CQ 

Magazine, 14 Vanderventer Ave., Port Wash- 
ington, NY 11050. 

HW-202 w/built-in Sandlin scanner, crystals; 
ITC Multi-2000; Bearcat 101 scanner. All 
good condition. Karl Thurber, W8FX/4, 233 

Newcastle Lane, Montgomery, AL 36117. 

WANTED: Extra coils for SW-3 receiver. | 
have odd-ball coils and need your single ex- 

tras to make up complete set. Buy or trade. 
Bill Orr, W6SAI, c/o Eiamc, 301 Industrial 
Way, San Carlos, CA 94070. 

SELL: 2 meter FM Sonar transceiver, AC 

P/S, mobile bracket $175. Heath HW- 32A 
with sapre tubes $65. George Pataki, WB2 
AQC, 34-24 76th St., Jackson Hgts., NY 
11372. 

WANTED: Commercial type 50 ohm dummy 

load, 2 kw or greater. Rod, W7OM, 5632 47th 
Ave., SW, Seattle, WA 98136. 

SALE: Sony ICF-5900W multi-band receiver 
designed for SWL’s. Like new condition w/ 

manuals. $100. Schultz, W4FA, Box ‘L’’, 
FPO New York 09544. 

CQ BUMPER STICKER reads, ‘‘dahdidahdit- 
dahdahdidah’’. Send $1.00 to: 
WB7FDE, 780S N.E. 147th Ave., Vancouver, 
Wa. 98662. 

LINEAR AMP 80-15 meters, 1600 watt p.e.p. 

G.G. on ARC 5 chassis, fan, ant. relay, roller 

inductor, four 6 KD6 tubes with lifetime war- 
ranty. Separate 1000 volt power supply, cur- 
rent and voltage metering works great! $125- 

or trade? Prefer pickup, but will ship at your 
expense. WA2HFN, D. Krakowsky, 150 Kear- 

sing Pkwy., Monsey N.Y. 10952. 914-425- 
0360. 

MUSEUM PIECE. KAAR conelrad. Every 
radio Museum should have one. Like new 

$150.00. WOCVU, C.W. Boegel, 1500 Center 
Point Rd., N.E., Cedar Rapids, 1A 52402. 

WANTED: Junk HW-101 mainly VFO and 
Dial mech. Sterling antique tube tester, make 
offer. Tim Cook, WA2LZZ, Maple Grove Trl. 
Pk., Marcy, N.Y. 13403. 

SELL: Drake TR-3 DC, AC Power Supplies, 
microphone, just factory serviced. $425.00. 
Paul Walhus, 12385 Mays Canyon, Guerne- 
ville, CA 95446. 

BACK ISSUES: CQ, 73, QST. Free for 39c 
postage. SASE for list. G. Gargiulo, 17 Whit- 

ney, East Hartford, Ct.,06118. 

RCA MODEL TK-60A studio broadcast tele- 

vision cameras like-new physically and elec- 

trically. Make offer for 2-packed. G. Alfred 
Dodds, P.O. Box 25, Brunswick, OH 44212. 

COLLINS 75A1- Beautiful cond. w/spk. and 

orig. manual $110.00. Halicrafters SR 46 6 
mtr. AM transceiver, w/remote 6 & 2 VFO 
and crystal $45.00. Andrew Minutello, WA2- 
RSU, 114-58 118 St., South Ozone Park, 
N.Y. 11420. 

Bob Sullivan, N$RS,. 

Q. Motllan,— 



CALLBOOKS MAGS ... Will pay $5.00 for 
1977 issue. H. Anderson, 816 N. Cedar, 
Colorado Springs, CO 80903. 

HAM GEAR WANTED: Complete station 

also linear and home brew linear parts reason- 

able for cash. F.E. Coble, 251 Collier Ave., 
Nashville, TN 37211. 

HAMMARLUND HQ-170A nice $160, Heath 
DX60, HG-10, $90, HR-10B $50. WOXD, 

314/686-1353 after5:00 C.T. : 

GONSET G50 6m $75 and sip. Want HA2 
or other 2m xvrtr and 8/13 ft. spreaders. 

Scanlon, Big Lagoon, Trinidad, CA 95570. 

NEED: Someone to build a 2 kw Heathkit. 
Inquire to: Tim Kaulfuss, 14011 Arara Ct., 

Glenwood, MD 21738. 

WANTED: Hallicrafters HT-44, HA-10 any 
National receiver, working or not. T.N. Col- 
bert, 1800 Rhodes Rd., No. G12, Kent, OH 

44240. 

WANTED: One Yaesu FRG-7 reciever. New 

or used will make offer. Adding it to my CB 

base station. | already have a Realistic DX- 

160 receiver. Art Williams, Jr., 576 Spring- 

town Rd., New Paltz, NY 12561, (914) 

658-9467. 

FOR SALE OR TRADE: Simpon 270 VOM 
$25. Trade for Swan VX-2 VOX. WD4NZL, 
938 Grove Park Dr N., Orange Park, FL 
32073. 

WANTED: National NCX-5 MKIl. State 
condition and _ price. George Moynahan, 
W6AXT, 133 Piazza Way, San Jose, CA 

95127. 

FEW NEW COAX Relays only $5 each. 1l2v 
DC, use up to 550 MHz. W4API, Box 4095, 
Arlington, VA 22204. 

ICOM 21A with digital VFO for 2 meters 
FM excellent condx, $500. Firm. J.P. John- 
son, WB4BYO, P.O. Box 26037, Jacksonville, 

Rie32218. 

WILL Give $100.for factory wired Atwater 

Kent ‘‘Breadboxed"’ in restorable condition. 

WBI1BVO, 22 Forest St., Branford, CT 06405. 

SELL: New Ten-Tec KR5-A Electronic Keyer 

$30. WB2MJQ, Box 490, Chester, NY 10918. 

FOR SALE: SB614 Monitor $140, MFJ CW 
filter, $20; Sencore FC45 lab counter, $350. 
Tempo One w/AC and w/DC mobile $450. 
All equipment new. WDOAPV, 7429 Freder- 

ick, Omaha, NE 68124, (402) 397-2461. 

HAVE TWO 4800 volt plate transformers for 

sale, too heavy to ship. Need a 200 watt all 

band c.w. transceiver. Guz, WB2EZU, S-5084 
Chapman Parkway, Hamburg, NY 14075. 

WANTED: Kenwood 700-S. Sell 4-1000, Alu 

socket and chimney $100, Sola 7.5 v45 amp 
fil. Xfmr $25, 4 Hy 2 A choke $30. Paul 
Bittner, WOAIH, 1616 South St., Eau Claire, 

W154701. 

GALAXY V $180, AC400 power supply in 
speaker case matches Galaxy $85. Galaxy 

V VFO (RVI) $50. Heath Fone patch, HD15 
$31 (brand new) DX-40 $35. VFI $15.$385 
takes all, you pay shipping. KIHXA, F.A. 

Todd, 11 Valleyview Dr., Merrimack, NH 

03054. 

QSL CARDS: Your custom design using 

samples for ideas. White, coated card stock. 

Send s.a.s.e. (business envelope with 24 cent 

stamp) for free samples. Marv Mahre, WOMGI, 
2095 Prosperity Ave., St. Paul, MN 55109. 

FOR SALE: Multi-2000 two-meter trans- 

ceiver; Johnson 275W matchbox w/SWR; 

other goodies. SASE for list. Karl Thurber, 
W8FX/4, 233 Newcastle Lane, Montgomery, 

ANIE3 6.11 7. 

FOR SALE: Ejico 753-7520751-CAL $200, 
Com IV 6m $50, SR34AC $150, Globe 
Hi-Bander $40, JRC425 $30, Bendix PAR- 
80 $30. All with manual, all in excellent 
condition. J. Bedlovies, 30 Ridge Street, 

Milford, CT 06460. 

R-X Noise Bridge 

All Palomar Engineers products are 
made in U.S.A. Since 1965, manufacturers 
of Amateur Radio equipment only. 

Learn the truth about your antenna. 

Find its resonant frequency. 

Adjust it to your operating frequency quickly 
and easily. 

If there is one place in your station where you cannot risk uncertain results 

it is in your antenna. 

The Palomar Engineers R-X Noise Bridge tells you if your antenna is 
resonant or not and, if it is not, whether it is too long or too short. All this 
in one measurement reading. And it works just as well with 
ham-band-only receivers as with general coverage equipment because it 
gives perfect null readings even when the antenna is not resonant. It gives 
resistance and reactance readings on dipoles, inverted Vees, quads, 
beams multiband trap dipoles and verticals. No station is complete 
without this up-to-date instrument. 
Why work in the dark? Your SWR meter or your resistance noise bridge 
tells you only half the story. Get the instrument that really works, the 
Palomar Engineers R-X Noise Bridge. Use it to check your antennas from1 
to 100 MHz. And use it in your shack to adjust resonant frequencies of 
both series and parallel tuned circuits. Works better than a dip meter and 
costs a lot less. Send for our free brochure. 

The price is $49.95 and we deliver postpaid anywhere in the U.S. and 

Canada. California residents add sales tax. 

Italy write i2VTT, P.O. Box 37, 22063 Cantu. Elsewhere send $52.00 

(U.S.) for air parcel post delivery worldwide. 

Fully guaranteed by the originator of the R-X Noise Bridge. ORDER 

YOURS NOW! 

Palomar Engineers 
Box 455, Escondido, CA. 92025 « Phone: [714] 747-3343 
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FACSIMILE 
COPY SATELLITE PHOTOS, 
WEATHER MAPS, PRESS! 

The Faxs Are Clear — on our full size (18-1/2” 
wide) recorders. These commercial-military 
units now available at surplus prices. Learn how 
to copy with our FREE Fax Guide. 

ATLANTIC SURPLUS SALES 
3730 NAUTILUS AVE. BROOKLYN. N.Y. 11224 

Tel.: (212) 372-0349 

CIRCLE 5 ON READER SERVICE CARD 

GET ORGANIZED! 
Here s a set of 4 sturdy files that holds over 

4 years of your favorite 82 x 11 magazines. 

4 MAG FILES $4.95 
Send $4.95 plus $1.00 

for postage and handling to: 

DGM INDUSTRIES 
P.O. BOX 388-H 

DOVER, N.H. 03820 

Please send all reader inquiries directly 

DIPOLES TRAPS _CO/LS 

NEW 160-80-40 TRAP DIPOLE 104 FT. LONG 
See CO Jan’78 Page 30. TD-160 $41.95 & 3.00 UPS 

Other Models Available - Trap - Parallel 80-10 

Send Stamp or SASE for Catalog 

Phone Orders Welcome - VISA - Mastercharge. 

(312) 359-7092 

SUPERMARKE Trois, Wt, 
VERTICALS PORTABLES 

CIRCLE 2 ON READER SERVICE CARD 

NORTH GEORGIA'S ONLY 

AUTHORIZED YAESU DEALER 

Britt’s 2-Day Radio 
Gales & Service 

ADVANCED AMATEUR RADIO EQUIPMENT Ne 

2508 ATLANTA ST. 

BELMONT HILLS SHOPPING CENTER 

SMYRNA, GA. 30080 

DAN C. BRITT 

432-8006 

CIRCLE 9 ON READER SERVICE CARD 

SAGAL ELECTRONICS INC. 
COMMUNICATIONS SYSTEMS 

TWO-WAY RADIO @e MOBILE PHONES 

> AMATEUR RADIO 
ie SERVICE FACILITY ON PREMISES 

1219 ST. Georges Ave. I., Roselle, NJ 07203 
(201) 289-2390 

CIRCLE 39 ON READER SERVICE CARD 

MILITARY SURPLUS WANTED 
Space buys more and pays more. High- 
est prices ever on U.S. Military sur- 
plus, especially on Collins equipment 
or parts. We pay freight. Call collect 
now for our high offer. 201 440-8787. 

SPACE ELECTRONICS CO. 
div. of Military Electronics Corp. 

35 Ruta Court, S. Hackensack, N.J. 07606 

CIRCLE 42 ON READER SERVICE CARD 

AMATEUR MICROPROCESSOR Ex- 
PERIMENTERS: 10 MHz + 20 ppm Cold- 

1 ppm/yr. 32 pf. Cy 6 pf weld crystals. 

$4.25 ea. postpaid. Savoy Electronics, Inc. 
P.O. Box 5727, Ft. 
33310, 305-563-1333. 

Lauderdale, Fla. 

CIRCLE 40 ON READER SERVICE CARD 
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FOR SALE: Surplus RT-68/GRC receiver - 
transmitters. 38 to 54.9 MHz. 16 watt FM, 
with tech. manual $45. Fred Vanpala, 7064 

45 Ave., Woodside, N.Y. 11377. 

ROTARY SWITCH 4P11P 5/$5; 6P11P 5/ 
$7.25, Dip Switch 10-SPST 10/$15., Transf. 
12.2VCT 6A plus 8.5V-5A $6.95, 24V-5A 
$5.95, 10’ RGS8C/U 12/$10. Fertik’s, 5249 
“D" St., Phila. Pa. 19120. 215-455-2121. 

10 MTRS: Johnson 352 AM/SSB converted 

28.510-28. 800 MHz. $130. Clem Duval, 
33727 Browniea, Sterling Hts., MI 48077. 
(313) 268-2467. 

WANTED - SK 800B Socket and SK 806 
Chimner for use with 4CX-1000A tube, Hugh 
Allen, W2BZ, 401 3rd Ave., Hoddon Heights, 
N.J.08035. 

- Mint one year old. $220. 
1620 Young Rd., Lithonia, 

DRAKE SSR-1 
David Mitchell, 
Ga., 30058. 

SSTV Keyboard - WOLMD version $230.0C, 
W2WHK, 210 Utica St., Tonawanda, N.Y. 
14150.716-692-5451. 

FOR SALE: Heathkit SB-200 Linear. Mint 

condition, spare finals. $310. Will ship. WB2- 
BNH (914) 963-0689. 

SELL: ICOM IC-211. Less than one year old. 
Perfect condition. $625.00 postpaid., N5 UX, 
1432 Pamels, Hurst, TX 76053. (817) 282- 
0894. 

NOVICE ALL-AMERICAN certificate: Work 

a novice in all 10 call areas. Send list and $1. 

WB6 QBJ, 25 Rudnick Ave., Novato, CA 
94947. 

TRADE: 3 VO02 car license plates for 24 hr. 

digital clock or kit. VE1RY, 144 Sussex Ave., 

Riverview, N.B. Canada, E1B 3A7. 

MILLEN GRIDDIP Meter 90651 $75.00. Mil- 
len Ant. Bridge 90672, $55.00. Both in beau- 
tiful condition w/manuals. W1HDB/4, 307 
Sunset Blvd., Helbourne Beach, FL 32951. 

SRR 11A 14KC to 600KC $250. ‘URR 27 

110mc to 190mc $65 cont. tuning. GM550 
WWV rec. $60. T282C 100w Xmtr. 200 to 

400 me $75. John Murray, W4DNN, 265 
Ni BSL SsrSst. oN. Mee bl 33162. 

NOVICE ALL-AMERICAN certificate: Work 
a novice in all 10 call areas. Send list and $1. 

WB6QBJ, 25 Rudnick Ave., Novato, CA 
94947. 

WANTED: Swinging Choke 4 to 16 Henry 

350 Ma., KI DFC, Phil Carpenter, 4 Westwood 
Drive, Belchertown, Mass. 01007. 

NOVICE NEEDS manual and schematic for 
Globe Scout 680A, Reply WDOFPL, 26 West- 

mark, Colorado Springs, CO 80906. 

NEED A QSL MANAGER? Offering my ser- 
vices to any station or stations needing QSL 
manager. WB7SVN, Judy Worley, P.O. Box 
14, Westport, Wa., USA 98595. 

SELL: New tx tubes half price. List 25c 

Offers, BC348Q, BC375E, ART13, SX28, 
HT9, Collins 51R more. M. Lynn 10644-146 
St., Edmonton, Alberta. Canada T5N 3A7. 

FOR SALE: Collins 32S-1, 75S-1, 62S-1 and 
30S-1; Lysco transmitter; teletype converter; 

and teletype 19. K2DDU days (914) 668- 
3534; nights (914) 337-8773. 

WILL SELL OR TRADE- Mint U.S. Stamps, 
Plate Blocks, and Singles. Want Mexican Gold 
Coins, Or 1 and 5 Peso Bills. Also have choice 
Philatelic autograph lifetime collection. L.B. 

Fuqua, W4WBD, Box 6 Maple, Eddyville, Ky. 
42038. 

JOHNSON 275 watt Matchbox w/s.w.r. ITC 

Multi-2000 2-meter transceiver. Other goodies 

list for SASE. Karl Thurber, W8FX/4, 233 

Newcastle Lane, Montgomery, AL 36117. 

FEW NEW COAXIAL RELAYS, only $5 each 
SPDT, 12v DC, go to 500 MHz, Use own ter- 
minals or solder in set. W4API, Box 4095, Ar- 
lington, VA 22204. 

WANTED: Air system spclets for a pair of 
4X150 tubes. W2KZ 103 Lou Dr., Depew, 
INovien 4 0)43e 

FOR SALE: Earphones; Trimm Dependable, 

Western Electric 500W, Pico, Calrad $5.5 Can- 
non Chief $5 each plus postage. Trimm Acme, 
Scientific, Army AMB HI Short cord. $2 50 
each plus PP. Douglas, 2254 Pépper Dr., Con- 
cord, CA 94520. 

BEARCAT 101 Programable Scanner Ex. 
cond. $150 (includes delivery) S. Romain, 
WA2NNQ@Q 750 Donlon PI., W. Hempstead. 
Neves o2e 

WANTED:  Hallicrafters PS-150-120 AC 
power supply. Hugh McKnight, BOQ 6-337, 
U.S. Naval Station, Charleston, SC 29408. 

WANTED: Heathkit model IB-2 A impedance 

bridge, or similar. Heath SB600 state condi- 
tion and price. WB8TY1I, RR no. 3, Box 139, 
Big Rapids, MI 47307. 

WANTED: Flexowriter 2201 Shop manual, 
numerical control manual, service notes, CW 
and RTTY uses. Len Guttersen Box 670, 
Beverly Hills, CA 90213. Ex-W9OYR. 

QSLs Top Quality: Samples 25 cents each, 

includes rubber stamp info. Ebbert Graphics, 
Dept. 4, Box 70, Westerville, OH 43081. 

OLD CQ's/QST from 1950’s for sale. 25 cents 
each or best offer. SASE for list. N5 UX, 1432 
Pamela, Hurst, TX 76053. 

SELL: Parts for xmtrs, linears. Capacitors, 

(vacuum, filter, air), meters, equip., all Pre- 
paid. Large SASE for list. W7RGL, 8730 
Ferncliff Ave., NE, Bainbridge Island, WA 
98110. 

SELL: Plug-in SSB-CW product detector for 
installation in HRO-60, HRO-50, NC 183D. 
$89.50 p.p. Maximilian Fuchs, 11 Plymouth 
Lane, Swampscott, MA 01907. 

| am looking for the tuning drawers and 
schematic for the TMC communications re- 

ceiver model FFR-3. Tell me the frequency, 
condition and price. L. Thomas, Box 201, 
Airdrie, Alberta, Canada. 

WANTED: Bird wattmeter, HP VTVM, HP 
Audio osc., Collins s Line, 60-75-100 w.p.m. 
Gear shift for Model 28 tty. Richard Dawson, 

1308 F Street, The Dalles,OR 97058. 

DXers! Ham sentences in 54 languages on 
your QSL card get results. K3 CHP’s DX QSL 
Guide, $3.95. Joe Mikuckis, K3CHP, 6913 
Furman Pkwy., Riverdale, MD 20840. 

SELL: Heathkit IN-47 capacitor box and IN- 
37 resistor box. Both $18.00, Heathkit lab- 
Oratory 5-inch oscilloscope 10-18, $70. All 
exc condition. FOB. K7BD, 103 E. Bartlett, 
Selah, WA 98942. 

ROBOT Mon. 70D and 80A camera, AS, 
cables, books. W6WDL, 402 E. Plymouth, 
Glendora, CA 91740. 

SALE: Kenwood R-300 SWL receiver, brand 
new in box. $250. G.W. Adams, P.O. Box 
157, Stacyville, lowa 50476, (515) 737-2120. 

MINT TEK 35 MHz solid-state dual trace 

scope $975 cash or trade for FT301D/AC, 
TS820S or Drake line. OX5AP, Box 1179, 
APO New York 09023. 

WIND POWER ENTHUSIASTS. ''Windheads 
Net’’ meets Mon. and Wed. at 2130 MST on 

3898 kHz. Check in with Net Control WD5 
GQN. 

WANTED: Wavemagnet antenna for Zenith 

models 7S529 to 7S559. Spevock, W81EG, 
Route 2, Rivesville, W. Va. 26588. 

WANTED: 4th edition ARRL Radio Ama- 

teur’s Handbook published Dec. 1928. 

W9DDL/W9SS, 5006 N. Second St., Loves 
Park, 1161111. 

WANTED: Model 15 or similar printer, also 

want T.U. must be in good condition. Contact 
Mike, WA2ONF, (212) 2616177. 



CUSHCRAFT 
A147-4 4EL, 146-148 MHz 9 dB 
A147-11 11EL, 146-148 MHz 13.2 dB 
A147-20T 20EL, 144-147 MHz TWIST 12.4dB 
A147-22 22EL, 146-148 MHz 16 dB 
A220-11 11EL 220-225 MHz 13.2 dB 
A449-11 11EL 449 MHz 13.2dB 
AFM-4D FOUR J POLE 144-148 MHz 9 d8d 
AR-6 RINGO 50-54 MHz 
AR-220 RINGO 220-225 MHz 
AR-450 RINGO 440-460 MHz 
ARX-2 RINGO RANGER 135-170 MHz 
ARX-220 RINGO RANGER 220-225 MHz 
ARX-450 RINGO RANGER 435-450 MHz 
ARX-2K KIT, CONVERTS RINGO TO RINGO RANGER 135-170 MHz 
DX-120 20EL, OX ARRAY 144 MHz 
DX-1BN 1-1 BALUN DX-120 
OX-VPB VERT POL BRACKET DX-120 
A14-SK STACKING KIT FOR TWO A147-4 
A14-VPK VERT POLE FOR TWO A147-4 
A21-SK STACKING KIT FOR TWO A220 11 
A220-VPK VERT POLE KIT FOR TWO 1 
A147-SK STACKING KIT FOR TWO A147-11 
A147-VPK VERT POLE KIT FOR TWO A147-11 
A449-SK STACK KIT FOR TWO A449-11 
A449-VPK VERT POLE KIT FOR TWO A449-11 
A144-10T 10EL OSCAR 145 MHz 
A144-20T 20EL OSCAR 145 MHz 
A432-20T 20EL OSCAR 430-436 MHz 
A14T-MB TWIST MOUNT BOOM AND BRACKET 
A50-5 5EL BEAM 6 METER 
ATB-34 4EL TRI-BAND 10, 15, 20 
AFB-1 BALUN ATB-34 FERRITE 1-1 
CR-1 RINGO CB ANTENNA 
MS-2, 3 BAND HI, LOW, UHF SCANNER MONITOR ANTENNA 
LAC-2 LIGHTNING ARRESTOR SO-239 EACH END 

MOSLEY 
CL-36 CLASSIC 6EL 10/15/20 BEAM 
CL-33 CLASSIC 3EL 10/15/20 BEAM 
TA-33 JR 3EL 10/15/20 BEAM 
TA-33 3EL 10/15/20 2kW PEP BEAM 
TA-40 KR CONVERSION KIT, ADD 40 MTR TO TA-33 
SWL-7 SHORT WAVE TRAP DIPOLE 
RV-4C VERTICAL 10-40 MTR 
RV-8C ADD 75/80 MTRS TO RV-4C 

MINI-PRODUCTS 
HQ-1 HYBRID QUAD BEAM ANTENNA BANDS 6, 10, 15 & 20 MTRS, ELEMENT 
LENGTH 11 FT., BOOM 4-1/2 FT., TURNING RADIUS 62” 1200W PEP, D/B 
RATIO 12 TO 17 dB, IDEAL BEAM FOR SMALL AREA, WT. 15 LBS. 129.50 

C-4 VERTICAL ANTENNAG, 10, 15, 20 MTRS, 1200W PEP 57.50 

LARSEN 
MM-LM-150 2 MTR Ae LOADED 144-147 MHz MAGNETIC MOUNT es dads 
WITH RG-58/U COA 38.50 

GC-LM-150 2 MTR 5/8 LOADED 144-147 MHz GUTTER CLAMP MOUNT ae 
NA WITH RG-58/U 38.50: 

TLM-LM-150 2 MTR 5/8 LOADED 144-147 MHz TRUNK LID MOUNT yd heh. 
50 WITH RG-58/U 

NEWTRONICS 
4B8TV VERTICAL 10-40 MTRS 
RM-75 RESONATOR ADD 75 MTRS 

COMPANY 

AND ACCESSORIES 
OCX DISCONE ANTENNA 40-700 MHz 
G6-144A REPEATER APPROVED 6 dB GAIN COLINEAR 2 MTR 
BBL-144 5/8 MOBILE ROOF MOUNT 143-149 MHz 
BBLT-144 5/8 MOBILE, TRUNK LID MOUNT 143-149 MHz 
BM-1 BUMPER MOUNT WITH STAINLESS STEEL STRAP 
MO-1 54” MAST FOR DECK OR FENDER MOUNT 
MO-2 54” MAST FOR BUMPER MOUNT 
QD-1 QUICK DISCONNECT 
RM-10 STANDARD RESONATOR 
RM-10S SUPER RESONATOR 
RM-11 STANOARD RESONATOR 
RM-11S SUPER RESONATOR 
RM-15 STANDARD RESONATOR 
RM-15S SUPER RESONATOR 
RM-20 STANDARD RESONATOR 
RM-20S SUPER RESONATOR 
RM-40 STANDARD RESONATOR 
RM-40S SUPER RESONATOR 
RM-75 STANDARD RESONATOR 
RM-75S SUPER RESONATOR 
RM-80 STANDARD RESONATOR 
RM-80S SUPER RESONATOR 
RSS-2 RESONATOR SPRING 
SSM-2 STAINLESS STEEL BODY MOUNT 

COR ROTORS 
T2X TAIL TWISTER HEAVY DUTY WITH CONTROL 
HAM Ili ROTOR WITH CONTROL 
CD44 ROTOR WITH CONTROL 
8 CONDUCTOR ROTOR CABLE 

ACCESSORIES 
DRAKE RCS-4 REMOTE CONTROL ANTENNA SWITCH 
DRAKE W-4 WATTMETER 1.8-54 MHz 2 kW 
DRAKE WV-4 WATTMETER 20- 200 MHz 2 kW 
ORAKE TV42LP LOW PASS FILTER, 200 WATT PEP 
ORAKE TV3300LP LOW PASS FILTER, 2 kW PEP 
ORAKE TV300HP HIGH PASS FILTER, 300 OHM 
ORAKE TV75HP HIGH PASS FILTER, 750 OHM 
ORAKE MN-4C ANTENNA MATCH BOX 250 W 160-10 MTR 
DRAKE MN-2000 ANTENNA MATCH BOX 2 kW 
SWAN SWR-1A POWER/SWR METER 0- 1 kW 3.5 - 150 MHz SO-239 INLIN 
SWAN SWR-3 MEASURE SWR 1:1 to 3, 1.7 TO 50 MHz SO-239 INLINE 
SWAN WM-2000 INLINE WATTMETER 3 SCALES TO 2kW, POWER/SWR 

3.5- 30 MHz 
SWAN WM-3000 A TRUE PEP SSB INLINE PEAK RMS WATTMETER/SWAR 

TO 2kW RMS OR PEAK BY SWITCHING 
SWAN WM6200 VHF INLINE 50 - 150 MHz POWER/SWR 

2 SCALES, 200 WATT 
DENTRON BIG DUMMY, 2 kW PEP 1.8 - 300 MHz 
DENTRON MT-3000A ANTENNA TUNER 
DENTRON MT-2000A ANTENNA TUNER 
DENTRON 160-10AT SUPER TUNER 
DENTRON JR MONITOR TUNER 1.8- 30 MHz 
DENTRON 80-10AT 80-10 TUNER 
DENTRON 100 FT 470 OHM LADDER LINE 
DENTRON 100 FT 2kW 300 OHM LINE 

COLUMBIA WIRE 
50 FT ROLL RG-58/U LOW LOSS FOAM SUPERFLEX COAX WITH 

PL-259 EACH END 
100 FT ROLL RG-58/U SAME AS ABOVE 
50 FT ROLL RG-8/U LOW LOSS FOAM SUPERFLEX COAX WITH 

SuBTSARSSWReNw=OSRREGSSS: SRERKSSSSSSRRS8SSRS8 GAGE 

ay <) 386 
88 

PER FOOT 

_ 

2g sB88ssursss 

so 

ssssvssze : SSSSSSSLR KR KR KRKSSRVBSBS8B 
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RM-75S SUPER RESONATOR 1 kW 
CG-144 2 MTR COLINEAR 5.2 dB GAIN 8” x 24” BASE 
CGT-144 2 MTR COLINEAR 5.2 dB GAIN TRUNK LID MOUNT 

PL-259 EACH END 
100 FT ROLL RG-8&/U SAME AS ABOVE 
100 FT ANTENNA WIRE #17 BARE COPPERWELD STRANDED 7/25 aS a $88 8% 

WE PAY SHIPPING VIA U.P.S. OR BEST WAY ON ALL ADVERTISED ITEMS TO 50 STATES AND APO/FPO ON MAILABLE ITEMS. EXPORT ORDERS SHIPPING EXTRA. 
WE ACCEPT MASTER CHARGE, N. C. RESIDENTS ADD 4% SALES TAX. PHONE BILL SLEP (704) 524-7519. 

SLEP ELECTRONICS P.O. BOX 100, HWY 441, DEPT. CO6, OTTO, NORTH CAROLINA 28763 
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YAESU’S NEWEST RECEIVER 
THE FRG-7000 

ATIONS BECSIVER 

The FRG-7000—Yaesu’s newest receiver features improved selectivity, wider 

frequency coverage, digital readout, with Yaesu’s superb quality of construction. 

— SPECIFICATIONS — 

Frequency Range: 0.25-29.9 MHz Selectivity: SSB/CW £1.5 KHz (—6dB), +4 KHz (—50dB) 
Modes of Operation: AM, SSB, CW AM +3 KHz (—6dB), £7 KHz (—50dB)- 
Stability: Less than £500 Hz drift for any 30 Power Requirements: 100/110/117/200/220/234 VAC, 

minute period after warmup. 50/60 Hz 

Sensitivity: SSB/CW-Better than 0.7uV for S/N Power Consumption: 25 VA 

10dB AM-better than 2 uV for S/N Size: 360 mm (W) x 125 mm (H) x295 mm (D) 

10dB (400 Hz 30% modulation) Weight: approximately 7 kg. 

GOT YOUR HAM TICKET ALREADY? 

Then Be Sure To Write Us For Our Complete Catalog 
Of Modern Amateur Equipment. 

Known WORLD WIDE As “THE RADIO” 

Price And Specifications Subject To Y epa 4 

Change Without Notice Or Obligation 

& me 

YAESU ELECTRONICS CORP., 15954 Downey Ave., Paramount, CA 90723 (213) 633-4007 

YAESU ELECTRONICS CORP., Eastern Service Ctr., 613 Redna Ter., Cincinnati, OH 45215 
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y . Years Ahead With Yaesu! 

YAESU 

a i 

THE ALL-NEW YAESU FT-227R 
144-148 MHZ 800 CHANNEL 

,navi0. | “MEMORIZER”! 

tx 
-600 +600 | 

simp 

Compare These Features And You'll Know What We 

Mean When We Say ‘‘Years Ahead With Yaesu’’ 
@ one knob channel selection using optical sensing to select 800 channels ® memory 

circuit that allows instant return to any frequency selected between 144-148 MHz @® large 4 

digit LED frequency readout @ fully synthesized frequency control, using PLL techniques 

in 5 KHz steps @® built-in tone burst, plus optional tone squelch encoder/decoder 

®@ spurious well below minus 60dB requirement—superior cross modulation, overload 

and image rejection standard 600 KHz offsets plus any split within the band using the 

memory circuit ® automatic final protection, PLL “unlock” protection and busy channel 

indicator @ selectable 10 watt/1 watt output | 

See this sensational new two meter transceiver at your YAESU DEALER now! 

Yaesu Electronics Corp., 15954 Downey Ave., 

Paramount, CA 90723 @ (213) 633-4007 b 

| 
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EIMAC tubes win a piace 
in Rockwell-Collins’ — 

F-8Osystems. 
Rockwell-Collins chooses EIMAC For more information on what makes 

: these and other EIMAC tubes so special, con- 
ae Rae neweEIE-80 famileobt ts tact Varian, EIMAC Division, 301 Industrial 
10 kW fe see le adc hdnee ascent Way, San Carlos, California 94070. Telephone 

8 (415) 592-1221.Or contact any of 
Rockwell-Collins needed tubes as well- 
constructed and reliable as the HF-80 system 
itself. That’s why they went with EIMAC, the 
way they have for every hf system they've 
built since 1958. 

The deciding factors— 7 

EIMASs quality, — er 
backup, availability — - >} & 

and customer SSS = 

acceptance. 
The new HF-80 

equipment ranges from 
overator-attended re- 
ceivers and transmitters 
to fully automated, re- 
motely located communica- 
tions stations. The HF-80 is 
used worldwide in business, mili- 
tary and general government com- 
munications. So Rockwell-Collins needed 
tubes with worldwide availability and tech- 
nical back-up. EIMAC’s proven customer 
acceptance and well-established reliability 
were more pluses. 

The HF-80- uses EIMAC’s 
4CX1500B at 1 kW, 4CXS000A at 3. 
kW, and 4CX15000A at 10 kW with | 
EIMAC’s 4CX350A‘as drivers. © 

the more than 30 Varian Electron 
Device Group Sales Offices 

throughout the world. 

varian 
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