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Heathkit Ham Gear 
Choose a Heathkit Transceiver with — 

@ Single or multi-band coverage 

@ SSB, CW, or both 
@ Fixed or mobile operation — interchangeable 

@ Prices to fit your budget 

NEW HW-7 CW QRP 
Transceiver...69.95* 
Work the globe on ‘‘flea-power” with this 3-band QRP CW 
transceiver featuring VFO and provision for xtal transmis- 
sion operation. Covers CW portion of 40, 20 and 15 meters. 
Solid-state circuit. Sensitive Synchrodyne detector. Built- 
in sidetone and relative power meter. Operates from op- 
tional AC power supply (14.95*) or 12V batteries. 6 Ibs. 

80, 40, and 20-Meter 
Single-Banders...112.50* 
The transceivers designed to get you on the air on a ~ 
budget. Choice of HW-12A (80-meter), HW-22A (40-meter), 
or HW-32A (20-meter) models. Full 200 W PEP input SSB. — 
Choice of fixed or mobile operation with optional Heathkit — 
power supplies. Other features are 2 kHz dial calibration, 
ALC input, S-Meter, VOX and PTT. 15 Ibs. 

HW-16 Novice 
CW Transceiver...99.95* 
A high-performance 3-band CW transceiver covering the 
lower 250 kHz of 80, 40, and 15 meters. 75 watts input for 
novice class, 90 watts for general class. Provisions for VFO 
BERG control with Heathkit HG-10B 80-2 Meter VFO. 
5 Ibs. 

HW-101, 80-10 Meter 
SSB/CW Transceiver...259.95* 
Improved version of the famous HW-100 with new receiver 
circuitry for 0.35 uV sensitivity. New dial drive mechanism 
for smoother, more positive tuning. New selectable CW 
filter option. World’s best buy in an SSB rig. 21 Ibs. 

SB-102, 80-10 Meter 
SSB Transceiver. ..385.00* 
World’s most wanted rig. 180 watts PEP SSB, 170 watts CW. 
Front panel selection of built-in 2.1 kHz or optional CW 
crystal filters. Solid-state LMO. 0.35 uV receiver sensi- 
tivity. Fixed or mobile operation with optional Heathkit 
power supplies. 24 Ibs. 



NEW °73 
HEATHKIT CATALOG 
Over 350 electronic kits... 
world’s largest selection 
e Easy, fun to build 
© Designed for first time 

kit builders 
© Savings of up to 50% 
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SEND THIS CARD TODAY 
FOR YOUR FREE ag 
HEATHKIT CATALOG 

SAVE UP TO 50% ON THE 
WORLD’S LARGEST SELECTION 
OF ELECTRONIC KITS. 
@ Easy, fun to build 

@ No experience or special skills needed | 

Over 350 kits 
a ae from: 

¢ STEREO H HI-FI 
@ FISHING & 

MARINE 
@ AMATEUR RADIO 

APPLIANCES 
@ TREASURE 

TRAIL BIKES 
e@ AUTOMOTIVE 

@ HUNDREDS MORE 
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Gives You a Choice 
Choose from a new lineup of Heathkit accessories 

@ New Electronic Digital Clock 

@ New VHF Band-Scanning Monitor Receiver 

@ New 2’ -Digit Multimeter 

@ New economy 30 MHz Frequency Counter 

NEW GC-1005, 6-Digit 
Electronic Clock...54.95* 
New solid-state timepiece with computer logic accuracy 
and high-visibility cold-cathode readouts tells time to the 
second. Reads 12 or 24-hour time on 120 or 240 volts, 50 
or 60 cycles. ‘“‘Beeper’” alarm automatically sounds every 
24 hours; repeating “snooze” switch gives extra 7 minutes 

~ sleep. A timely addition to any ham shack...and nothing 
like it at this low kit price. 4 Ibs. 

NEW GR-110 VHF Band-Scanning 
Monitor Receiver...119.95* 
Crystal-controlled. Tunes any selected 9 MHz segment of 
146 — 174 MHz band — police, fire, marine, ham 2-meter, 
etc. Manual or automatic scanning with numerical readout. 
Channel lockout buttons. Priority channel ‘‘0’’ takes prece- 
dence in “automatic.” Built-in speaker; rear-panel remote 
speaker jack. 120/240 VAC or 12 VDC fixed or mobile use. 
Crystal OSC/ Mixer signal source for easy adjustment. Order 
up to 8 Crystal_Certificates with kit ($4.95* ea.). 9 Ibs. 

NEW IM-1202, 
212-Digit Multimeter... 79.95* 
A compact, solid-state multimeter with digital readout — 
and priced for the average ham. Has four overlapping 
ranges to measure voltages from 10 mV to 1000 V on DC 
(either polarity), 10 mV to 700 V rms on AC, 10 uA to 2.5A 
on AC or DC current. Five resistance ranges measure from 
1 ohm to 2 megohms. Front panel polarity switch reverses 
inputs without changing lead. 6 Ibs. 

NEW IB-1100, economy 
30 MHz Frequency Counter...169.95* 
Gives you 1 Hz to over 30 MHz counting on a full 5-digit 
readout with 8-digit capability. The lighted overrange indi- 
cator makes misreading virtually impossible. Stable time- 
base circuitry assures accuracy better than +3 ppm from 
22° to 37°C. Diode protected J-FET gives improved trigger- 
ing over 100 mV to 150 V input range. Solid-state circuitry 
mounts on one large board. Another accessory you can 
count on — from the hams at Heath. 6 Ibs. 

Send for your FREE ’73 Catalog 
HEATHKIT ELECTRONIC CENTERS — ARIZ.: Phoenix, 2727 W. Indian School Rd.; CALIF.: 
Anaheim, 330 E. Bali 8d.; El Cerrite, 6000 Potrero Ave.; Los Angeles, 2309 S. Flower St.; 
Pomena, 1555 Orange Grove Ave. N.; Redwood City, 2001 Middlefield Rd.; San Diego (La 

Mesa), 8363 Center Dr.; Woodland Wills, 22504 Ventura Blvd.; COLO.: Denver, 5940 W. 

38th Ave.; CONN.: Hartford (Avon), 395 W. Main St. (Rte. 44); FLA.: Miami (Hialeah), 
4705 W. 16th Ave; GA.: Atlanta, 5285 Roswell Rd.; ILL.: Chicago, 3462-66 W. Devon 

Ave.; Downers Grove, 224 Ogden Ave.; IND.; Indianapolis, 2112 £. 62nd Ave.; KANSAS: 

Kansas City (Mission), 5960 Lamar Ave.; Mb.: Baltimore, 1713 E. Joppa Rd; Rockville, 

5542 Nicholson Lane; MASS.: Boston (Wellesley), 165 Worcester St.; MICH.: Detroit, 
18645 W. Eignt Mile Rd. & 18149 E. Eight Mile Rd.; MINN.: Minneapolis (Hopkins), 101 

Shady Oak Rd.; MQ.: St. Louis, 9296 Gravois Ave; W.J.: Fair Lawn, 35-07 Broadway (Rte. 
4), W.Y.: Buffalo (Amherst), 3476 Sheridan Dr.; New York City, 35 W. 45th St.; Jericho, 

L.1., 15 Jericho Turnpike; Rochester, Long Ridge Plaza; OHIO: Cincinnati (Woodlawn), 
10133 Springfield Pike; Cleveland, 5444 Pearl Rd.; PA.: Philadelphia, 6318 Roosevelt 

Bivd.; Pittsburgh, 3482 Wm. Penn Hwy.; TEXAS: Dallas, 2715 Ross Ave.; Houston, 3705 
Westheimer, WASH.: Seattle, 221 Third Ave; WIS.: Milwaukee, 5215 Fond du Lac. 

HEATH COMPANY, Dept. 12-12 Schlumberger 
= 

Benton Harbor, Michigan 49022 

(J Please send FREE Heathkit Catalog. | 

(J Enclosed is $ , plus shipping. | 

| 
| 
| 
| 
| 
| 
| 

Please send model(s) 

City. State Zip. 

Prices & specifications subject to change without notice. 
*Mail order prices; F.0.B. factory. CL-446 

December, 1972 @® CQ @ 1] 



OQ Swan, 
FIRST WITH 
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SOLID-STATE 
ANSCEIVERS 

UP TO 200 WATTS 
Swan was the first to provide a low cost single sideband transceiver the average 
ham could afford. Again, Swan leads the field with ‘state-of-the-art’ concepts! 

© No Transmitter Tuning ® Selectable Sideband, 80-10 
® Infinite VSWR Protection Meters 
© Receiver uses FET’s, IC’s, © Built-in VOX 

and Operational Amplifiers ® Semi-CW Break-in and 

© IF Derived AGC Monitor 
® Minimized Front-end © Noise Blanker, with 

Overload, Distortion and Threshold Control 
Cross-modulation © 25 KC Calibrator 

® 10 MHz WWYV Receive 
Mobile is “First Class!’ Operates directly from 12 volt DC requiring less than 
500 ma on receive. Ideal for net operation. No tune-up necessary, simply dial 
the station and talk! 

Compatible AC power supplies and a host of other accessories available to 
provide ‘‘Top-Of-The-Line’’ fixed station operation. Operating ease and flexi- 
bility makes it a winner for contests or rag-chewing! 

CHOICE OF 3 MODELS: Detail specifications may be found in 
SWAN SS-15 15 watt P.E.P $579 00 the New 1973 SWAN Catalog. Write 

; a ea cee can ; for your FREE copy, today! 
SWAN SS-100, 100 watt P.E.P........ $699.00 
SWAN SS-200, 200 watt P.E.P........ $779.00 Just 10% down is all that is needed if 

ACCESSORIES INCLUDE: you use your Swan Credit Service 
SWAN PS-10, 115V AC power supply for SS-15/SS-100.. .$ 89.00 account to put an all solid-state rig in 
SWAN PS-20, 
eta 00/881 rete eeece af Naw nas, a Tee $139.00 YOU" ham shack. 

SWAN SS-1200, 1200 P.E.P. Li 
ANDINIETi(ibe.typs) ei ce ee $299.00 3) S wisi i, 4 

SWAN SS-208, ExternalVFO......................... $159.00 ELECTRONICS 
SWAN 610X, CrystalControlledOscillator............... $ 53.95 A subsidiary of Cuble Corporation 
SWAN SS-16B, Super Selective Filter... =. ...... $ 79.95 305 Airport Road * Oceanside, CA 92054 

2 @ CQ @ December, 1972 
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STEP UP TO TELREX 
Professionally Engineered Antenna Systems 

Single transmission line “TRI-BAND°® ARRAY” 

4 e CQ @ 

By the only test that means anything... 
on the air comparison... this array con- 
tinues to outperform all competition... 
and has for two decades. Here’s why 
. .. Telrex uses a unique trap design 
employing 20 HiQ 7500V ceramic con- 
densers per antenna. Telrex uses 3 opti- 
mum-spaced, optimum-tuned reflectors 
to provide maximum gain and true F/B 
Tri-band performance. 

ONLY TELREX GIVES YOU ALL 
THESE FEATURES... 

e Power rating 4 KW PEP... 
rain or shine 
Wind rating survival 110 MPH 
Patented broad-band coaxial Balun 
Heavy-duty steel gusset mounting 
plate 
Aluminum boom 2 in., 2¥2 in. O.D. 
x 18 ft. 
Large diameter, .058 wall taper- 
swaged dural elements for minimum 

MONARCH ¢396 00 % 
FOB Asbury Park, N.J. 

OTHER 
MULTI-BAND 
ARRAYS AVAILABLE 

Elements shortened 

to show details. 

weight and exceptional strength 
to weight ratio 

e Stainless steel electrical hardware 

With a Telrex Tri-band Array you get 49 
lbs. of educated aluminum engineered 
and built to provide many, many years 
of performance unmatched around the 
world by any other make. Longest ele- 
ment 36 ft. Turning radius 20 ft. Shipping 
weight 65 Ibs. Shipping container 13 in. 
x 5 in. x 13 ft. 

Note: If not available from your dealer, 
order direct. You’|| get fast, personal 
service. 

Telrex Labs are design engineers, inno- 
vators and manufacturers of the world’s 
finest % to 160 meter communication 
systems and accessories priced from 
$25 to $25,000. 

For technical data and prices on com- 
plete Telrex line, write for Catalog PL 70. 

Mod. 15M317-15 mtr. 3 el. rotary, 10 DB gain, 4 KWP pow. rat., 24%4”0.D.x17’ boom .......... $175.00 
Mod. 20M326-20 mtr. 3 el. rotary, 10 DB gain, 8 KWP pow. rat., 342” 0.D. x 26’ boom .......... 355.00 
Mod. 2M609- 2 mtr. 6 el. array, 14 DB gain, 300 W pow. rat. 1” x 9’ boom ................ 39.95 
Mod. 2M814C- 2 mtr. 8 el. array, 16.5 DB gain, 300 W pow. rat., 1.375” x 14’ boom ............ 59.00 
Mod. 6M516- 6 mtr. 5 el. array, 13 DB gain, 400 W pow. rat., 1.5" x 16’ boom ................ 6§3.95 

December, 1972 

Communications and TV Antennas 

| rex LABORATORIES a 

_ Asbury Park, New Jersey 07712 201-775-7252 
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On September 25, a Bill was introduced 
in the House of Representatives by Congress- 

man Teague of California which is of specific 

interest to all amateurs. The Bill, H.R. 16916, 

proposes to amend section 303(s) of the 
Communications Act of 1934 by the addition 

of a paragraph reading: [The Commission 

shall] ‘“‘Have authority to require that ap- 

paratus designed to receive broadcasts com- 

ply with standards of the Commission under 

this paragraph ... when such apparatus is 

shipped in interstate commerce, or is im- 

ported from any foreign country into the 

United States, for sale or resale to the public. 

Standards under this paragraph shall be pre- 

scribed by rule for the purpose of requiring 

the filtering out of interference. Such stand- 

ards shall include a requirement that all in- 

terference from any amateur station opera- 

tion on its assigned frequency be filtered 

out.’’ (Italics are ours.) 

It would be too optimistic to believe that 

this measure could pass without a bitter 

fight by commercial TV set manufacturers 

and importers. However, we see no danger to 

amateur radio stemming from public dis- 

cussion of inter-service interference problems. 

For this reason, we urge that amateurs make 

their own Representatives aware of the exis- 

teniceesOlmiithee boo.) .6. mands through othe 

pressure that only a voter can bring to bear, 

help the Bill see the light of debate. 

November’s Cover 

In the excitement of the launch of OSCAR 

6 in October and our eagerness to include a 

brief launch announcement in the November 

issue, we were forced to omit a brief para- 
graph acknowledging the people whosupplied 

the raw material for the November cover. In 
retrospect, our printer did a marvelous job of 

butchering some fine photos, and perhaps 

our contributors would prefer to go unnamed, 

hi! But we do want to credit Bill DeWitt, 

W2DD, for some more fine color photography 

(he was responsible for the outstanding photo 

work on the September CQ-Color SSTV-cov- 
er, aS well as the article in that issue describ- 

ing a simple technique for duplicating his 

work). Bill is an avid color photographer, 

SSTVer, and earns his daily bread in Photo- 

graphic Technology for Eastman Kodak. 

The subject matter for W2DD’s photos 

on November’s cover was graciously provided 

by the Antique Wireless Association’s secre- 

tary Bruce Kelly, W2ICE. The museum is 

located in Holcomb, New York and is a trea- 

sure-trove of early wireless equipment and 

memorabilia, and is open by appointment. 

Interested amateurs contemplating a trip 

through upstate New York would do well to 

telephone Bruce in advance to determine if it 

will be convenient to visit the AWA Museum. 

Holcomb is about 25 miles southeast of 
Rochester. 

Another Year 

As we wind up another year of publication 

(our 28th) it’s fitting that we thank the many 

people who have continued to make CQ pos- 

sible. First, of course, are tens of thousands 

of readers whose enthusiasm for our product 

helps keep our own enthusiasm high. Feed- 

back from readers is what sets the mood of 

any magazine and the fact that the mood of 

CQ is usually one of quiet enthusiasm for all 

aspects of this fine hobby is simply a reflec- 

tion of that same mood in our readers. 

Our thanks, also, to the advertisers who, 

month after month demonstrate their belief 

that CQ’s readers are the most active (and 
thus the most desireable) magazine audience 

in amateur radio. Without the heavy adver- 

tising support we enjoy it would be difficult, 

if not impossible, to continue to publish. 

And a very special thank you to the grow- 

ing family of CQ staffers who tirelessly labor 

to bring you the most timely, informative 

and accurate special interest columns pub- 

lished anywhere in amateur radio, the world’s 

largest and best DX Contest, and the hobby’s 

most highly regarded operating achievement 

awards programs. Contrary to what has been 

maliciously implied elsewhere, of the four- 

teen licensed amateurs on our staff, twelve 

are very active on bands from 160m. through 

220 mHz; one will soon return to the air 

(antenna weather permitting), and only one 

is totally inactive. Not a bad cross-section, 

we think. 

So, from the in-office staff: Bill Travis and 

Joe Piraino - Artists; Gloria - Circulation; 

Dick Cowan and Jack Schneider - Advertising; 

Al, Managing Editor; Sue, Editorial Assistant; 

and I, we wish you all a very happy holiday 

season. 

73, Dick, K2MGA 

December, 1972 ® CQ ® 5 



There's a DRAKE DEALER near you... 
Drake Dealers are dependable and friendly. 

For a good deal, see your nearby Drake Dealer: 

ALABAMA 
Birmingham (35233) 

Ack Radio Supply 
3101 Fourth Avenue, S. 

James W. Clary Co. 
1713 Second Avenue, S. 

ARIZONA 

Phoenix (85006) 

Henshaw Electronics 
1644 E. McDowell 

ARKANSAS 

DeWitt (72042) 

Moory Electronics Co. 
12th & Jefferson, Box 506 

CALIFORNIA 

Burbank (91505) 

Electronic City, Inc. 
4001 W. Burbank Bivd. 

Burlingame (94010) 

Ham Radio Outlet 
999 Howard Avenue 

Fresno (93710) 

Dymond Electronics 
46 E. Shaw 

Los Angeles (90064) 

Henry Radio 
11240 Olympic Blvd. 

Oakland (94607) 
Amrad Supply 
1025 Harrison Street 

Pasadena (91106) 

Dow Radio - Milo 
1759 E. Colorado Bivd. 

Riverside (92501) 

Mission Ham Electronics 
3316 Main Street 

Sacramento (95825) 

Selectronics 
1912 Fulton Avenue 

San Diego (92101) 

Western Radio & TV Supply 
1415 India Street, Box 1728 

San Jose (92128) 
Quement Electronics 
1000 S. Bascom Avenue 

Torrance (90505) 

L. A. Electronix 
23044 Crenshaw Blvd. 

COLORADO 

Denver 

Burstein Applebee 
800 Lincoln (80203) 

CW Electronic Systems 
1401 Blake St. (80202) 

CONNECTICUT 

Hartford (06114) 

Hatry Electronics 
500 Ledyard Street 

DELAWARE 

Wilmington (19801) 
Willard S. Wilson, Inc. 
403-405 Delaware Avenue 

DISTRICT OF COLUMBIA 

See Maryland & Virginia 

FLORIDA 

Ellenton (33532) 

Bill Slep Company 
2412 Highway 301 North 

Miami (33137) 

Amateur Radio Center, Inc. 
2805 N.E. Second Avenue 

Island Electronics 
1111 McCully St. (96814) 

IDAHO 

Boise (83702) 
Morton Electronics 
2113 North 26th Street 

ILLINOIS 

Lincoln (62656) 

AAA Sales 
555 Woodlawn Road 

Palos Heights (60463) 

Green Mill Radio Supply 
12111 South 68 Court 

Peoria 

Klaus Radio & Electric Co. 
8400 N. Pioneer Pky (61614) 

Selectronics 
800 S.W. Jefferson (61605) 

River Forest (60305) 

Trigger Electronics 
7361 North Avenue 

INDIANA 

Angola (46703) 
Lakeland Radio Supply 
525 S. West Street 

Evansville (47710) 

Castrup’s Radio Supplies 
1014 W. Franklin Street 

Indianapolis 

Graham Electronic Supply 
133 S. Pennsylvania (46204) 

Van Sickle Radio Supply 
4131 N. Keystone Av. (46205) 

South Bend (46624) 
Radio Distributing Co. 
1212 High Street 

Terre Haute (47802) 

Hoosier Electronics 
Box 403, RR #25 

IOWA 

Council Bluffs (51501) 

World Radio Laboratories 
3415 W. Broadway 

Davenport (52801) 

Klaus Radio & Electric Co. 
311 E. 2nd Street 

Des Moines (50310) 

Lafayette Radio Assoc. Store 
3621 Beaver Avenue 

KANSAS 

Overland Park (66204) 

Associated Radio 
8012 Conser 

Wichita (67211) 

Amateur Radio Equipment 
1203 E. Douglas 

KENTUCKY 

Morehead (40351) 

Ferguson Electronics 
137 E. First Street 

LOUISIANA 

New Orleans (70130) 

Radio Parts, Inc. 
1331 Prytania Street 

MAINE 

Lewiston (04240) 

Down East Ham Shack 
57 Main Street 

MARYLAND 

Baltimore (21211) 

Amateur Radio Center 

MICHIGAN 

Ann Arbor (48104) 
Purchase Radio & Supply 
327 E. Hoover 

Detroit 

Radio Supply & Engineering 
85 Selden Av. (48201) 
Reno Radio Co. 

Harvey Radio Co. 
2 West 45th St. (10036) 

Rochester (14614) 

Rochester Radio Supply 
140 W. Main Street 

Syosset (11791) 

Lafayette Radio Corp. 
111 Jericho Turnpike 

1314 Broadway (48226) Williamsville (14221) 
Flint (48507) Hirsch Sales Company 

Shand Electronics Inc. 219 California Drive 

2401 S. Dort Highway NORTH CAROLINA 
Grand Rapids (49503) Asheville (28801) 

Radio Parts, Inc. Freck Radio Suppl 
542 Division Ave. reck Radio Supply 

38 Baltimore Ave. 
Marquette (49855) 

Northwest Radio pie Sips 
1010 West Washington incinna 

Queen City Electronics 
1583 McMakin Av. (45231) 
United Radio Inc. 

Muskegon (49441) 

Electronic Distributors, Inc. 
1960 Peck Street 

MINNESOTA 

Duluth (55802) 
Northwest Radio 
123 E. First Street 

Minneapolis (55401) 

Electronic Center, Inc. 
107-3rd Avenue N. 

Summit & Reinhold Dr. (45237) 

Cleveland (44112) 
Amateur Electronic Supply 
17929 Euclid Avenue 

Columbus (43215) 

Universal Service 
114 N. Third Street 

Dayton (45404) 
Srepco Electronics 

MISSOURI 314 Leo Street 

Butler (64730) Toledo (43624) 
Henry Radio Warren Radio Co. 
211 North Main Street 1002 Adams Street 

Kansas City (64111) Youngstown (44507) 
Burstein Applebee Co. 
3199 Mercier Street 

St. Louis (63132) 

Armies Electronics 
322 W. Federal Street 

Ham Radio Cente aa ihre am 1 inter 

8342 Olive Blvd. ae es 
MONTANA 1000 S. Main Street 

Great Falls (59401) EGON 
Electric City Radio Supply nae te (97321) 
2315 - 10th Avenue S. beac oe 

409 W. First Avenue 

Portland (97205) 

Portland Radio Supply Co. 
1234 S. W. Stark 

NEW HAMPSHIRE 

Concord (03301) 

Evans Radio Inc. 
Route 3A, Bow Jct. 

NEW JERSEY 

Camden (08102) 

General Radio Supply Co. 
600 Penn St. at Bridge Plaza 

Clifton (07011) 

Wittie Electric Co., Inc. 
384 Lakeview Avenue 

Eatontown (07724) 

Atkinson & Smith Inc. 
17 Lewis Street 

NEW MEXICO 

Albuquerque (87108) 
Bowden Associates 
730 San Mateo Blvd. S.E. 

PENNSYLVANIA 

Drexel Hill (19026) 
Kass Electronics 
2502 Township Line Road 

Pittsburgh (15222) 
Cameradio 
2801 Liberty Avenue 

Tydings Company 
933 Liberty Avenue 

Trevose (19047) 

Trevose Electronics 
4033 Brownsville Road 

Willow Grove (19090) 

Ham Buerger, Inc. 
80 N. York Road 

NEW YORK 

Amsterdam (12010) 

Adirondack Radio Supply 
185-191 W. Main Street 

Elmira (14901) 
Chemung Electronics 
601 E. Church Street 

Farmingdale (11735) 

Arrow Electronics Inc. 
900 Broad Hollow Road 

RHODE ISLAND 

Warwick (02888) 
W. H. Edwards Co. 
55 Electronics Drive 

SOUTH CAROLINA 

Columbia (29201) 

Dixie Radio Supply 
1900 Barnwell Street 

Nashville (37203) 
Electra Distributing Co. 
1914 W. End Avenue 

TEXAS 

Dallas (75204) 

Electronic Center, Inc. 
2929 N. Haskell 

Fort Worth (76110) 

Ed Juge Electronics 
3850 South Freeway 

Houston (77002) 

Madison Electronics Supply 
1508 McKinney 

UTAH 

Salt Lake City (84115) 

Manwill Supply Co. 
2511 S. State Street 

VIRGINIA 

Annandale (22003) 

Arcade Electronics 
7048 Columbia Pike 

Norfolk (23509) 

Priest Electronics 
6431 Tidewater Dr. 

Richmond (23225) 
Electronic Equipment Co. 
6540 Midlothian Turnpike 

Roanoke (24016) 

Radio Communications Co. 
311 Shenandoah Avenue N. W. 

Sandston (23150) 

A &F Electronics 
Rt. #1 La France Rd. 

WASHINGTON 

Seattle (98108) 

Radio Supply Company 
6213 - 13th Avenue South 

Spokane (99206) 

HCJ Electronics 
E. 8214 Sprague 

Tacoma (98402) 

C &G Electronics 
2502 Jefferson Avenue 

WISCONSIN 

Madison (53713) 
Satterfield Electronics 
1900 S. Park 

Milwaukee (53216) 

Amateur Electronic Supply 
4828 W. Fond du Lac Ave. 

PUERTO RICO 

Hato Rey (00918) 
Jose Arturo Fernandez 
208 Eleanor Roosevelt St. 

CANADA 

Alberta 

Edmonton 

Audiocom Electronics 
10173 - 104th Street 

British Columbia 

Vancouver 9 

Rendel Paret Electronics Ltd. 
2048 W. 4th Avenue 

Manitoba 

Winnipeg 

Cam Gard Supply Ltd. 
397 William Avenue 

Sarasota (33579) 1117-19 W. 36th Street Harrison Radia SOUTH DAKOTA Ontario 
The Ham Shack Wheaton (20902) 20 Smith Street Watertown (57201) Toronto 590 
1966 Hillview Street EISCO Lindenhurst (11757) Stan Burghardt Ray Hunter & Assoc. 

GEORGIA 11305 Elkin Street Helmanclortrocics 315 Tenth Avenue N. W. 7 Westrose Ave. 

Atlanta (30309) MASSACHUSETTS 280 N. Wellwood Ave. TENNESSEE London 
Ack Radio Supply Co. Boston (02115) New York Memphis (38108) Ge tee corel 
554 Deering Road DeMambro Radio Supply Barry Electronics Custom Builders Duniles Street €. 

HAWAII 1095 Commonwealth Ave. 512 Broadway (10012) 1566 Stacey Street Quebec 
Honolulu Reading (01867) Grand Central Radio Inc. Knoxville (37901) Montreal 101 

Honolulu Electronics Graham Radio Company 124 E. 44th St. at Bondurant Brothers Payette Radio Ltd. 
819 Keeaumoku St. (96803) 505 Main Street Lexington Av. (10017) 906 Sevier Avenue 730 St. Jacques 

540 Richard St., Miamisburg, Ohio 45342 
in Phone: (513) 866-2421 ¢ Telex: 288-017 

R. L. DRAKE COMPANY |@">>> [)3}\4: 
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OUR READERS SAY 
Novice Bands for the Novices 

Editor, CQ: 
Two months ago, I received my Novice license, 

and already I have found things wrong which irri- 
tate me very much. 

One is the constant jamming of W1AW, which 
has already received valuable space in this column. 

The other is the use of Novice bands for phone 
work. As anyone knows, these bands are plenty 
crowded already. The 40 meter band seems to be 
the worst. With QRP, crowded bands, and inter- 
national broadcasting, it is no wonder many a 
Novice never goes on! 

The use of Novice bands for phone, though, is 
senseless. There is plenty of room for the upper 
class licensees to work without using these bands. 
They must remember that their signal is‘twice the 
size of ours and can wipe out a 599 signal on c.w.! 

This is a hobby founded on the advancement 
of radio principles, but a few are downgrading it for 
all. Reminds me of CB. 

Dale. H. Cole, WN8NSF 
St. Joseph, Michigan 

Ham-M Improvements 
Editor, CQ: 

I would like to suggest an improvement on the 
technique outlined by Stu Meyer, W2GHK, in his 
article in June 1971 CQ concerning changing indi- 
cations on the indicator box of the Ham-M rotor 
due to changing line voltage. 

The d.c. voltage in the indicator circuit has a 
large a.c. ripple component due to insufficient fil- 
tering. When zener diodes are added to the circuit, 
they conduct only during the peak of each cycle. 
For this reason they do not provide the highly ef- 
ficient regulation they are capable of although they 
do make a noticeable improvement over the orig- 
inal circuit. 

I added a 500 mf 50 v.d.c. electrolytic capacitor 
directly across the zener diodes, and using a 20 
volt zener there is no noticeable change in meter 
indication for any line voltage above 105. With a 20 
volt zener, both the internal and external calibra- 
tion pots are at the end of their range. The use of a 
lower voltage zener diode would regulate the cir- 
cuit below 105 volts, but would require a resis- . 
tor changes to get proper meter calibration. 

One additional comment is that the zener diodes 
are shown backwards in the schematic in the article. 

John E. Becker, K9WEH 
Prospect Heights, Illinois 

Is It Better To Receive? 
Editor, CQ: 

I would like to voice my opinions concerning 
the article, “It Is Better To Receive....,” by Glenn 
Hauser [CQ, Sept. 72, p.41]. His excellently writ- 
ten article revives pleasant memories of my pre- 
Novice days when I would excitedly call the whole 
family in to hear HCJB or Radio Moscow that I had 
just tuned with a shaky hand on my ancient SW 
receiver. 

I enjoyed those days. However, with a General 
ticket in my hot little hand, I can honestly say I en- 
joy myself much more now that I can talk to some- 

one halfway around the world. Yes, and I am not 
ashamed to admit it, 1 am human. But, looking at 
it from a non-biased angle, which takes more skill: 
tuning a commercial broadcast station probably 
running upwards of a kilowatt to a huge antenna, or 
vying with a dozen or more stations, all on the same 
frequency trying to attract the attention of some 
DX station running low power with all home-con- 
structed gear? I have sometimes sat listening pa- 
tiently for hours waiting for the QRM to die down 
sufficiently for my QRP and lousy antenna to be 
heard through the pileup. All of this on 20 meter 
c.w. As is the case with every s.w.1. I know, I believe 
most s.w.l.’s have their sights set on a ham ticket. 
Probably the greatest majority of new hams entered 
the hobby via the s.w.l. route. 

I did not intend this letter to belittle the ability 
of the s.w.1, nor do I mean any personal offense 
against Mr. Hauser. I merely wanted to offer a dif- 
derent viewpoint on these two similar hobbies. As 
hobbies, the important thing is that each individual 
does what is enjoyable to him. Mr. Hauser enjoys 
s.w.Ling, and I enjoy ham radio. To each his own. 

Steve Uhrig, WA3SWS 
Ellicott City, Maryland 

For Better DXing 
Editor, CQ: 

Mr. Hagen’s comments in his column [DX, Sept. 
72, p. 66] certainly bears repeating. I am referring 
to the irrational behavior near or on 14.195 mHz. 
I have been meaning for some time to express my 
views on this matter, and I have put it off long 
enough. 

It seems that no matter what you do these days, 
whether you are a net control for a DX group or 
for an expedition you hear someone griping about 
something. 

The usual comments are, ““Why are you working 

[continued on page 84] 

Announcements 

Special Apollo Flight Operation 

The Goddard Amateur Radio Club announces 
that WG2SFC will be on the air from prior to launch 
(Dec. 16) until after splashdown. The days of this 
operation will slip if the launch slips. 

A special QSL will confirm WG3SFC contacts 
(SASE requested). QSL to: Goddard ARC, P.O. 
Box 86, Greenbelt, MD 20770. 

The following frequencies (+5kHz) will be used: 

SSB - 3950, 7275, 14325, 21400, 28650. CW - 
3560, 7060, 14060, 21060, 28060. 

Novice frequencies in each band will be tuned 
from time to time after suitable calls on the c.w. 
frequencies. 

Stolen Equipment 
A Tempo I was stolen from the office of John 

W. Richardt, W2WIY/W2GBR, in July. The serial 
number is 311094. If you have any information, 
please contact him. 

December, 1972 ® CQ ®@® 7 



Amateur FM 
Comes of Age 

Henry Radio proudly announces the new Tempo line of amateur 

FM transceivers for the 146 and 220 MHz bands. The Commercial 

Line transceivers are so fine they can meet the tough FCC 
requirements for Type Acceptance in commercial two-way service. 

A broad line of transceivers so modestly priced that any amateur 

Can own one. Transceivers that defy comparison for both 
performance and value. Transceivers that are not a dream for 

tomorrow but are available right now... today. 

TEMPO’S “COMMERCIAL LINE” TRANSCEIVERS... THE BEST! 

RF Power Output: 10 Watts or 3 Watts. 
As new as tomorrow! The Tempo Com- Output Impedance: 50 ohms unbalanced. 
mercial Line VHF transceivers offer com- Sensitivity: 0.5 microvolts nominal for 
mercial performance at amateur prices. 20 db quieting. 
Both units include an audio limiter to as- Spurious & Image Attenuation: 70 db _ 
Sure constant deviation at all times and below desired signal threshold sensitivity. 

an instantaneous impulse squelch. Micro- Adjacent Channel Selectivity (15 KHz 
channels): 70 db attenuation of adjacent phone, power cord, mounting bracket Crane 

and one pair of crystals is included. Type of Receiver: Dual conversion 
GENERAL SPECIFICATIONS: superheterodyne. 8 
@ Frequency Range: 220-225 MHz Audio Output: 2 Watts minimum 

(2 MHz operating range) w/internal speaker (at less than 10% 
e Number of Channels: 12 channel distortion) 

capability for transmit and receive e The price: $329.00 
Microphone: Dynamic with coil cord 
Dimension: 2.36” H x 5.90” W x 7.66” D EMPO/CL 146 
Weight: 4.5 pounds e Frequency Range: 146-148 MHz ESOT SAE +0.001% e Same general specifications as CL 220 

e The price: $279.00 

8 @© CQ © December, 1972 



THE TEMPO “VALUE LINE 

TEMPO/fmp 
Truly mobile, the Tempo/fmp 3 watt por- 
table gives amateurs 3 watts, or a battery 
saving Y2 watt, FM talk power anyplace at 
anytime. With a leather carrying case in- 
cluded, this little transceiver will operate in 
the field, in a car, or at home with an acces- 
sory AC power supply. The battery pack is 
included. Frequency Range: 146-148 MHz 
The price: $225.00 

(Accessory rechargeable battery available: 
$22.00) 

isd 

TEMPO/fmv 2 

TEMPO/TPL 
high power 

fim amplifiers 

HOY Radi 
‘World's Largest 

"*,.. THERE’S-‘NO BETTER BUY! 

TEMPO/220TR 
A brand new 220 MHz solid state AM/FM 
transceiver. The 220 TR’s power output is 
4 Watts on FM, 1.5 Watts on AM. The re- 
ceiver is double conversion with a tunable 
receiver. FM is detected by a limiter discrim- 
inator featuring full noise saturation for 
weak signal reception. AM signals are de- 
tected by a bridge diode detector and full 
AGC is employed to make the most high 
powered signals distortion free. Sensitivity 
is typically .3 microvolts for 20 db quieting. 
Tuning is accomplished in two bands, 220- 
222.5 MHz and 222.5-225 MHz. Its size.. 
only 7"W x 2%” H x 10%” D. Its price.. 
only $220.00 

So much for so little! This little 10 Watt VHF FM 
transceiver offers high quality performance and 
features usually found only on more expensive 
units. Features such as AFC on receive and sepa- 
rate switchable Transmit/Receive sections. In- 
cludes mounting bracket, heavy duty power cord 
and provisions for accessory AC power supply. 
Frequency: 146-148 MHz, 11 channels, 25 KHz 
channel spacing, 13.8 VDC +10% operation 
(standby —100 ma, receive —150 ma, transmit 
—3.0 amp.) 
The price: $199.00 

Miniature power houses! Operates directly from a 
12 VDC power source, automatic antenna switch- 
ing, incorporates Balanced Emitter transistors and 
state of the art design practices, making it vir- 
tually immune to damage due to high VSWR or 
misloading conditions. 

MODEL POWER 
NUMBER INPUT 

@PRE1O002-3) 5 to. 25W 
TPL1002-3B W 

POWER B 
OUTPUT (min) 

100-135W 
8OW 

PRICE 

220.00 

TPL252-A2 
TPL445-10 
TPL445-30 
TPL445-30B 

TCP 12A Control Head. . 

440MHz $215.00 
440MHz $235.00 

. $32.00 

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 

Distributor of Amateur Radio Equipment” 
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NO-STRING DIAL 
No sfrings: no pulleys: no back lash: no flimsy 
assembly. The No. 10037 is a sturdy mechanically 
engineered ‘‘Designed for Application” dial as- 
sembly which completely eliminates the annoy- 
ances of string-driven pointers, eliminates all 
indicator stutter or wobble and provides positive 
pointer travel and resetability. The pointer is 
driven positively by a flexible but non-elastic 
molded gear driven rack which cannot slip, break 
or fall off a pulley. The geared flexible rack 
rides in a multi-slot extruded aluminum channel. 
This girder-like extruded piece provides mechan- 
ical rigidity to the assembly. Furnished complete 
with panel trim bezel ond flexible coupling for 
output shaft, 

BY CHARLES J. SCHAUERS, W6QLV 

YY LO 

y WW. old-timers (OT’s) learned the 
Y \ hard way through a lot of study, set 

construction, antenna erection and 

what have you! Shortcuts were few and 
we had to do with what was at hand. 

Except for the code, the newcomer of today 
can, with planned study and not too intensive 
concentration, obtain his license in 7 weeks or 
less. 

But with all the years behind us, we OT’s 
still continue to learn — we don’t know it all 
and never will. We keep cracking books to find 
out more about SSTV, IC’s and the techniques 
which will make amateur radio more satisfy- 
ing. However, even with the most modern tech- 
niques amateurs continue to have problems — 
and they are not all technical. 

There is still a lot of old equipment in use, to- 
day but new equipment is being bought every 
day. 
Q&A caters to all amateurs but has a soft 

spot in its “heart” for the young amateur or 
amateur-to-be. 

So when you write us put your question ona 
postcard — be brief and to the point. We'll try 
to help you. 

IC f.m. i.f. System 

“I do a lot of experimenting and need an IC 
module which will give me an if. amplifier, 
quadrature detector, a.f. preamplifier and cir- 
cuits for a.g.c., a.f.c., squelch and tuning me- 
ter. Any suggestions?” 

Sure, try the RCA CA3089E. This will give 
you something to start with. 

Difficult Service? 

“T sold all of my equipment in 1945 and have 

Q & A is a free technical assistance program offered by CQ to 
its readers. We ask your cooperation to enable us to assist as 
many amateurs each month as possible. Always include a self- 
addressed stamped envelope with your question. Only one ques- 
tion per letter, please. Before writing to ask where a published 
article appeared, try to find it yourself by consulting the annual 
indexes of the various amateur magazines. Mail questions to: 
CQ Q & A, 14 Vanderventer Ave., Port Washington, N.Y. 11050. 



Two Meter—5.2 db Power Gain 

Colinear Mobile Antenna 

! 5.2 db gain over 1/4 wave ground 
plane 

! SWR at resonance ... typically 1.1:1 

Bandwidth . . . 7 MHz for 1.5:1 or 
better SWR 

Power Rating . . . 200 watts FM 

Height, including mount... 78” 

Radiator . . . 17-7 PH stainless steel 

Field adjustable for lowest SWR 

CHOOSE FROM TWO VERSIONS 

MODEL CGT-144 (illustrated) antenna com- 
plete with trunk lip mount for easy, no holes 
installation on side or edge of trunk lip. 180° 
swivel included for adjustment of antenna to 
absolute vertical. Supplied operational with 
17’ MIL spec RG-58-U and PL-259 transceiver 
connector factory attached. Antenna is remov- 
able from mount. Shpg. Wt. 3.34 Ibs... . .$36.95 

MODEL CG-144—Antenna only with 3%”-24 
base to fit all standard mobile ball mounts. 
SND See Wise LSA eis wer ea ge Be Fla. $24.95 

give your mobile signal 
the 
this large aperature, 
two meter 
antenna will create 
a new dimension 
in amateur 
mobile communications. 
—where action counts, 
get the 
decisive advantage 
of colinear power gain 
performance; 

ble From All Distributors 

who Recognize the Best! 

NEW-TRONICS CORP. 
15800 COMMERCE PARK DRIVE 

BROOK PARK, OHIO 44142 

Availa 

\ 
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0 & 9 ELEMENT 
YAGI ANTENNAS 
SU EUEMENT YAGI es EEEMENT?® yAGi 

GAIN: 12 db. GAIN: 16 db. 

Model: MY-144-5 Model: MY-144-9 

Matching system incorporates a 200 Ohm 

folded dipole with a 4 to 1 coaxial balun. 

Element length is adjustable for critical 

tuning. 

VERTICAL GROUND PLANE... 
with special custom features for 

150 to 170 MHz. 

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

TER WEAM AOE WePses Peo S Bs 

Frequency Range: 144-148 MHz. 

with special custom features for 

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

better at resonance. 

DIPLOMAT - 2 

Model: DI-2 

DIPLOMAT SPECIAL 
Model: DI-2A 

For detailed specifications, see f 

your authorized Mosley Dealer #& 

Onawriteneptn2 12m. 

Mo sherry Aston Ir 
4610 N. Lindbergh Blvd., Bridgetor., Mo. 63044 
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not operated since. Now the bug has ‘bitten’ 
me again and I’m in the market for a good 
transceiver, linear etc. 

“I was surprised how easily I passed the Ex- 
tra class exam. 

“Here’s my problem: I can shoot trouble on 
any tubed set but when it comes to transistors 
and modules, boy, I’m way out in left-field. 
Oh, I know how transistors work etc., but my 
troubleshooting knowledge concerning these is 
about nil. 

“Should I pick up a good used KWM-2 or 
consider the newer models containing oodles 
of transistors and diodes?” 

Troubleshooting is and always has been a 
process of elimination. The newer sets with 
plug-in modules are not difficult to service if 
you have only two instruments — a vacuum 
tube voltmeter (v.t.v.m.) and a scope. 
When IC’s are used the troubleshooting 

problem can be a bit complicated (what with 
16 leads) in some cases! But most manufac- 

turers (if they are ‘on the ball’) will furnish you 
with a good instruction book that makes 
troubleshooting easy. 

The point to remember is that most tran- 
sistor and IC failures are due to voltage transi- 
ents or a defective power supply. Before you 
pull one module always check voltages — a 
regulator may be involved too — zeners etc. 
are not immune to failure, and neither are fil- 

ter, bypass or any other capacitors. Resistors 
(especially in IC’s) can ‘go’. 

Collins and I have been friends for years and 
I have used their equipment, but tubes do fail 
more often than transistors — believe me. 

‘TR4-A Audio 

“I recently acquired a TR4-A from a friend 
of mine. He only used it about 20 hours. It is 
an early model with a noise-blanker. He com- 
plained about low audio output — now I’m 
doing the same. What do I do?” 

Write Drake and ask about their audio mod- 
ule (easy to install). I have a Drake (among 
others) that had the same problem. Henry 
Radio installed a module and there’s no prob- 
lem now. It’s a good set. 

Logging 

“I’m a traveling salesman and recently in- 
stalled an all-band rig (except for 2 meters) in 
my car. I generally operate in motion. How do 
I log? 

You need only to log starting and stopping 
times of operations (a given period) and a list 
of stations worked during the period. This 
only applies to mobiles-in-motion and not to a 
fixed location. 



400% MORE AVERAGE 
SSB POWER OUTPUT 

sei MAGNUM SIX 
QUALITY RR F SPEECH PROCESSOR 

Collins srieati er woe mete 129.95 

PAK cote erate eaten ees cs ee 149.95 

iG CSUsttr ete ccc cee 139.95 

Swan and other models available 
soon. Add 5% Tax in Washington 

@® Your voice works your transmitter at less than 20% of its key down 

CW capability. By adding the MAGNUM SIX to your existing rig you 

can increase your average SSB voice power output by 400% (6db). 

® Recent editions of the ARRL handbook describe RF speech clipping as 

clearly the most effective and efficient method to increase SSB talk 

power. The MAGNUM SIX achieves quality RF clipping in the IF strip 

of your transmitter for highest effectiveness and least distortion. 

M@ Voice quality and splatter free narrow-band signal output are assured 

by use of the high quality American made bandpass filter in the MAG- 

NUM SIX for sideband selection prior to clipping and use of your 

existing transmitter bandpass filter for elemination of distortion pro- 

ducts after clipping. 

™ PUT YOUR TRANSMITTER TO WORK FOR THE FIRST TIME IN 

ITS LIFE. POWER UP WITH A MAGNUM SIX FOR THE MOST 

ADDED POWER PER $ THAN ANY OTHER METHOD. 

Send for FREE Brochure 

Communication Technology Group 

31218 Pacific Highway South 

Federal Way, Washington 98002 
A Division of Bitcil Systems Inc. 

OVERSEAS DEALERS 

GANA DARE teecets V.E. Amateur Radio Sales — 3768 Bathurst Street Suite 306 

Downsview, Ontario, Canada 

SOUTH AFRICA... C.S. Electronics — P.O. Box 118, Cape Town 

OVERSEAS DEALER INQUIRIES INVITED 
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Delivery from stock . . . no waiting — 
FACTORY TO YOU 

Prepaid delivery by UPS 
...hno waiting... no expense 

ORDER DIRECT: OWLY $239.95 
@12 Channels 
You don’t need 12 channels yet? You will! 

You will! 
@®Tweak BOTH xmtr & revr 
Big deal? You’ll know it is if you get a set 

where you can’t zero the receiver. 

®Front speaker 
Most sets have the speaker aimed up under the 
dash or at your feet with the result that you 
can’t hear diddely beans. The front speaker 
can be heard, even when you are driving. 

@10 watts. Also 0.1 and 1 watts, switchable. 
Big deal? Have you thought how easy it is to 

make this little set into a shoulder unit witha 

small battery pack? The low power position is 

excellent for this. 
@Very, very small. Tiny, in fact. Mounts any- 
where. 

®Minimum adjacent channel interference. 
The ceramic filter eliminates most adjacent 
channel spillover. You may not appreciate this 
unless you’ve tried a couple of other sets and 
found them unusable anywhere near a strong 
signal. 

@S-meter. 
Big deal? How many sets in this price bracket 
have an S-meter and power output indicator 

meter? The S-meter is very handy. 
@lncludes matching mike, mounting bracket, 
etc. 

@Available with tone burst encoder built in and 
tested. 
Ross & White also makes these tone burst 
units and sells them. Send for prices and info. 

@Can you do without this terrific FM unit one 
more week? Don’t miss any more of the fun 
on 2m. Instant delivery, prepaid! 

ORDER RIGHT NOW! 
Available with built in tone burst encoder: 

Lotamese, $279.95. 

a € d iam | ROSSwhite 
° SINCE 1932 Company 
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50 W. DUNDEE RD., WHEELING, ILL. 60090 

312/537-0060 

SB-36 Info 

“I have owned the SB-33 and SB-34 trans- 
ceivers. What do you think of the SB-36?” 

So have I. As yet I have no tech info on the > 
SB-36 and hope the manufacturer will come 
through. I had a lot of fun with the 33 and 34. 
Until I personally check out the SB-36 
(through personal purchase) I cannot venture 
an opinion. 

Quick Diode Check 

“I’m a Novice with a lot of diodes on hand. 
How can I quickly check these — I have two 
high school projects in which I intend to use 
them?” 

If a diode is shorted, the short will show up | 
with a full ohmmeter reading when the prods 
of the meter are applied to either end (regard- 
less of polarity). If open, no meter reading on > 
application of the prods to either end. If good, 
there will be a high back resistance in one direc- 
tion and very little or no resistance in the other 
when prods are switched. 

Hi-Fi ‘I’ 

I guess I have tried just about everything try- 
ing to get rid of 15 meter hi-fi ‘T’. 

“T’ve tried traps, by-passes, coaxial cable etc. 
without results. 

“The only time I have the problem is when I 
play records. On radio or tape — no problem. 
What can I do to stop this annoying problem 
(more for my wife than me)?” 

I had the same problem but I fixed it. Take 
two small Imh r.f. chokes. Connect each in ser- 
ies with the pickup leads at the amplifier. This 
will take care of about 95% of your problem, 
(the other 5%) is to run a ground (with small 
wire in this case) to the amplifier chassis and 
the metal mounting plate of the turn-table. 

CB OW I: 

“About a block down the street is a CB’er. 
His little ‘ole rig (base station) knocks the heck 
out of my 10 meter operations. I offered to 
help him clear up the trouble but he could care 
less. He is not cooperative at all. Anything I 
can do?” 

As long as you are not bothering anyone, I 

would suggest you contact the FCC. 
Many CB sets are over-modulated, poorly 

grounded, mis-tuned and any QRM is usually 
the owner’s and not the manufacturers’ fault. I 
suggest you invite your CB “friend” over for a 
coke or beer — show him how your set op- 
erates and then have him operate his set and 
“see” the difference. Try to make a friend — 
not an enemy. CB has its place and so does am- 
ateur radio! 



With Signal/One's CX7-A 
you settied for the best. 

Now meet the rest of the best. 

A few short years ago, Signal/One introduced the solid-state CX7-A. It 

was quickly recognized as the world’s most advanced radio transceiver. It still is. 

Now, Signal/One is more than just the CX7-A. A lot more. 

For openers, we’ve added two new receivers. One, theCR-1500, a dual-channel 

system is so advanced — in selectivity, sensitivity and versatility — you won’t 

find anything like it 

this side of aresearch 

laboratory. The 

CR-1200 receiver, our 

other new one, fea- , 

tures a single VFO. If it weren't for its nidcer brother, it would be the eet 

receiver you could buy. 

There’s a new CT-1500 transmitter, the matching transmitter for use with the 

CR-1200 and CR-1500 receivers. It incorporates 

all modes of operation and includes the famous 

Signal/One RF envelope clipping, broadband 

tuning, full-automatic CW keying, and many 

other features. 

We’re also introducing a new transceiver, the CX-10, which contains several 

CX7-A features. In addition, it can be used with either our new AC or DC power 

supplies, an external VFO, and other accessories. 

Our new accessories include a deluxe station 

console, speakers, 2-meter and 6-meter 

transverters with direct digital readout and FM 

capability, and custom microphones. = 

In the past years, there were one or two names in amateur radio gear that 

meant the finest. In their time they were. 

Times have changed. Now, if you want the finest, choosing is easy. 

It’s all at Signal/One. 

13130 Yukon, Hawthorne, Ca. 90250 (213) 679-9022 Lo SIGITE | OTE 
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Build NRI’s 
NEW 25” Solid State 
Color TV as you learn 
Radio-TV Servicing 

in your home 
Start earning $5 to $7 an hour in your spare 
time servicing television and radio sets... 
with NRI’s TV-Radio Servicing Course. NRI 
supplies you with simple “‘bite-size’’ texts, a 
step-by-step learning program; and an exclu- 

sive 25” square picture tube, solid state, color 
TV set that you build yourself as you learn. 

NRI also offers home study courses to obtain 

your FCC license; automotive mechanics, ap- 
pliance servicing, computer electronics, air 
conditioning and refrigeration. Get full details 

about any of the home-study programs offered 
by NRI... the leader in its field. Mail the 
coupon for your free catalog. There’s no 
obligation. NO SALESMAN WILL CALL. 
NIST raining 3039 
Wisconsin, Washing- ur 

ton, D.C. 20016. CUA TAE Oh eh te 

MAIL NOW for FREE CATALOG 
i 
| NRI TRAINING 28-ll2 
l 3939 Wisconsin Avenue, Washington, D.C. 20016 

Please rush me the free catalog | have checked below. 

| | understand there is no obligation. NO SALESMAN WILL CALL. 

AVAILABLE UNDER Gl 
BILL. If you served since January 

1 TV-Radio Servicing Air Conditioning & Refrigeration 

C) Aircraft Communications 

LJ Mobile Communications 

(with color) (1) Master Automotive Technician 

© Advanced Color TV () Automotive Tune-Up & Electrical 

1) Complete Communications Systems 

Electronics CL) Computer Electronics 

C) FCC License () Electronics Technology 

Basic Electronics 

Marine Communications Math for Electronics 

| Amateur Radio Basic Data Processing & Computer 

Electrical Appliance Repair Programming 

() CHECK HERE FOR FACTS ON Gl BILL. 

PENNE 

Nene ae See ee ee eee Ae 
(Please Print) 

! 

| 
| 
| 
| 
| 
| 

Electronics for Automation | 

| 
| 
| 
| 
| 
| 
| 
| 

Address 

CN Vee ee eee ee eS State ee ee 

| Accredited Member National Home Study RT a 
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Transistor Substitution 

“I bought a group of so-called obsolete tran- 
sistors. I checked them out and they’re all good 
— believe it or not. 

“As you know many circuits list the newer 
transistors. How can I determine which ones 
to use where?” 

There are many transistor substitution man- 
uals available. I suggest you obtain one. 

U.H.F. High Power Transistor 

“I need an r.f. power transistor which will 
handle 15 watts, but it must be cheap. I need it 
for a 2 meter rig I’m building. Where can I get 
one?” 

You can get what you need for $3.95 from 
Poly Paks, Lynnfield, Mass. Ask for their 
2N3632 or equivalent. The transistor they are 
offering at this price will go to 400 mHz, is 
rated at 23 watts-3 amps. You can also use a 
40665 or a GE-66. 

Printed Balloon Antenna 

“I have some metro balloons. Any reason 
why I can’t paint a couple of dipole antennas 
on these and use them on 2 meters. What I ex- 
pect to do is gas them up — use a small 72 ohm 
line and let em float above trees etc. 

“IT imagine I could change frequency by less 
or more inflation. What do you think?” 

This is no crackpot idea I can tell you! While 
in the service (during 1958) I suggested this be 
done for jungle warfare communication and 
even radar antennas but no one listened to me. 
The inflatable antenna is not new but end-con- 
nections pose a problem and the paint used for 
antenna “elements” can be expensive. Anyone 
have any ideas? 

V.H.F. Rhombic Dimensions 

“I have space for a 6 meter rhombic and 
would like to try one. Do you think it is worth- 
while?” 

For 6 meters, a rhombic of 59° (tilt) would 
require about 97 feet in the “long direction” 
and 65 feet (ns). Personally, I’'d rather use a 
beam that can be rotated. 

WE Mercury Switch 

“After installing five mercury ‘silent’ 
switches in the house we not only have TVI, 

static on our a.m. receivers but also on my 
Tempo-One. No matter what I did I could not 
eliminate the noise from one switch. 

“The lights which are controlled by the of- 
fending switch do not blink. What do I do?” 

Replace the switch. 

[Continued on page 88] 



SSB-ers: 

increase talk power. cut “splatter” 

Our 444 base station microphone not only gives you increased talk power, 
but cuts “splatter” (and QRM complaints) to an absolute minimum! It has 
superbly tailored response, with sharp cutoffs below 300 and above 3,000 
Hz and a rising response characteristic for maximum intelligibility. The 444’s 
rugged, reliable Controlled Magnetic element has been proved in safety 
communications, and other tough professional communications applica- 
tions. It delivers a clean signal to the transmitter at levels as high as crystal 
units! (And, unlike crystal and ceramic units, the element is totally immune 
to the effects of temperature and humidity.) The 444 also features an adjust- 
able height stand that makes for comfortable “ragchewing” sessions, an 
optional-locking bar for push-to-talk or VOX operation, and a practically 
indestructible Armo-Dur® case. Write: 

222 Hartrey Ave., Evanston, Ill. 60204 s SURE 
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OSCAR-6: IT’S IN ORBIT!!! 
By George Jacobs,* W3ASK 

OSCAR-6 is in orbit, and its 2-to-10 

meter repeater is in operation. One 

week after launch, as this is being writ- 
tn, well over 100 stations have worked 

through the repeater on c.w., ssh, sstv 

and rtty, and it looks like OSCAR-6 

will break all previous amateur radio 
satellite records. 

O scrr-6 began its piggyback ride into. 
space amid a tremendous roar and a blinding 
blaze of flame and smoke at precisely 18 
seconds past 1719 GMT on October 15. 

The 40-pound satellite, built by radio ama- 
teurs on three continents, was nestled firmly 
in the framework of a giant Thor-Delta 
booster rocket as it began to lift slowly off its 
pad at NASA’s Western Test Range near 
Lompoc, California. In the rocket’s nose was 
the primary mission ITOS-D weather satel- 
lite. 

An hour and five minutes later, over south- 
ern Africa, as the Thor-Delta booster at- 

tained its orbital altitude of approximately 
900 miles, the OSCAR-6 satellite was ejected 
separately from ITOS-D, and its repeater 
turned on. 

*Space Communications Editor, CQ, 11307 

Clara St., Silver Spring, Md. 30902: 

The Oscar-6 amateur radio communications satel- 

lite completely assembled and waiting to be in- 
stalled in the Thor-Delta booster rocket. The 17 x 

12 x 6 inch satellite weighs 40 pounds. Its sides are 
covered with solar cells. 
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A few minutes later, as OscaR-6 passed 
within range of Ethiopia, ET3JH became the 
first radio amateur to work through the re- 
peater when he received his own c.w. and 
a.m. transmissions. 

As it passed within range of Europe on its 
initial orbit, so many stations worked through 
the repeater that according to one observer: 
“it sounded like 40 meters on a Sunday after- 
noon”! 

KIHTV, for example, reported hearing 
several European stations (including 
DJ7CWA and DL9AR) as well as USA and 
Canadian stations as far west as California 
(K6QEH) ,during Oscar-6’s first orbit. 

One of the first 2-way QSOs reported took 
place on c.w. between G3LQR and DJ7RI. 

After the first full week of operation, well 
over 100 2-way QSOs have been reported, 
including a large number of trans-Atlantic 
contacts. More details, including callsigns, in 

next month’s issue of CQ. 

Repeater Overloading 

The Oscar-6 2-to-10 meter repeater has 
been so popular, that its use by so many sta- 
tions at the same time has created a technical 
problem. For example, during one pass this 
Editor heard at least 32 stations on c.w., 6 on 
s.s.b., 1 on SSTV and 1 on RTTY. 

The repeater’s power output of just over 
One watt is divided between all of the stations 
that are working through it at any given 
moment of time. So many stations are using 
the satellite, many with powers in excess of 

100 watts e.r.p., that the satellite’s power 
supply has been overtaxed. This has resulted 
in reducing the level of all signals in the 10 
meter downlink passband, especially that of 
the beacon signal on 29.45 mHz. Under ex- 
treme loading, the power drain has been high 
enough to cause the repeater to suddenly cut- 
out, and remain off until turned on again by 
ground control. 

In order to avoid premature loss of the 
repeater, it is urged that all users limit their 
effective radiated power (e.r.p.) to less than 
100 watts. (Effective radiated power = trans- 
mitter output < power gain of antenna in 
direction of satellite.) That this is an ade- 
quate level of power can be seen from the 



successful results of K3GKB, who has 
worked through the repeater with less than 
10 watts e.r.p. 

Confirmed Orbital Parameters 
It was a textbook launch, and all indica- 

tions are that the Oscar-6 satellite is per- 
forming almost exactly as planned. Here are 
the vital statistics of its orbit as established 
after its first week in space: 
Date of Launch: October 15, 1972. 

Time of Launch: 17:19:18 GMT. 

Place of Launch: NASA Western Test Range, 
Lompoc, California. 

Period: 114.95 minutes 
Inclination to Equator: 101.73 degrees 
Equatorial Crossings: 28.75 degrees progres- 

sively to the west for each new orbit in a 
south-to-north direction. 

Velocity: 250 miles per minute 
Uplink frequency passband: 145.90 to 146.00 

mHz. 

Downlink frequency passband: 29.45 to 
29.55 mHz. “ 

Downlink-Uplink Frequency Relationship: 
cwh cae F up — 116.45 mHz + Eaoppier 

mhere EGoopier — 4 4-) KHz near the 
beginning of an overhead pass; 

= 0 kHz at the middle of the pass; 
= — 4.5 kHz near the end of an 

overhead pass. 
Beacon & Telemetry Frequencies: 29.45 and 

435.1 mHz. 

Beacon & Telemetry Modulation: A-1 emis- 
sion (c.w.) 

Operating Modes: C.w. and s.s.b. are recom- 
mended. Two-way QSOs have been re- 
ported using SSTV and RTTY. Do not use 
vats 

For a more complete listing of the satel- 
lite’s technical parameters, see “OSCAR-6; It 

May Already Be In Orbit,” in the November, 
1972ussue of COQ. 

Late Orbital Info 
Up to the minute orbit data, in terms of 

time and geographical coordinates of south- 
to-north equatorial crossings, are given daily 
on the official ARRL bulletins transmitted by 
W1AW in c.w. at 0000 and 0400 GmT on 
1.805, 3.580, 7.080, 14.080, 21.080, 28.080, 
50.080 and 145.588 mHz at 18 w.p.m. Phone 
bulletins ae transmitted at 0100 and 0330 
GMT On 1.820, 3.990, 7.290, 14.290, 21.390, 
28.590, 50.190 and 145.588 mHz. 

Similar information can be obtained 24 
hours a day from the AMSAT-Oscar-6 hot 
line telephone number: Area Code 301-654- 
1166. 

Oscar-6 being installed in the Thor-Delta booster. 
It rode into space piggyback with an ITOS-D 
weather satellite on October 15, 1972. The re- 
peater’s 10 meter dipole antenna, made of stand- 
ard carpenters rule, can be seen folded into the 

sides of the satellite. 

The satellite’s orbit crosses the equator at 
an angle of 102 degrees when traveling in a 
south-to-north direction. During the hours of 
darkness the satellite travels south-to-north, 

while during the daylight hours it travels 
fromnorth-to-south. Geographically, the sat- 
ellite sees a circular area approximately 4600 
miles in diameter, with the point on earth 
directly beneath the satellite as its center. 
Communications should be possible for up 
to twenty minutes during nearly overhead 
passes, and progressively less on passes to the 
east and west. Three or four consecutive or- 
bits pass over the USA each morning and 
evening, for a total of between six and eight 
passes every day. 

For more complete details concerning or- 

THIS AMATEUR RADIO SATELLITE 

OSCAR 6 
CONSTRUCTED BY RADIO AMATEURS AND LAUNCHED 

BY THE U.S NATIONAL AERONAUTICS AND SPACE 

+ AOMINISTRATION, 1S DEDICATED TO THE MEMORY 

m—-" 
apn 

OCTOBER 

OF 
CAPT. HARRY D. HELFRICH 

U.S.N, RET. 
W3ZM 

THE RADIO AMATEUR SATELLITE 
CORPORATION 
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“en 
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Plaque inserted in Oscar-6, and now in orbit, in 

memory of W3ZM, an outstanding radio amateur 
and a pioneer in AMSAT who joined Silent Keys 

earlier this year. 
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RS a A He 

Channel Measured Unit Measurement 
Parameter Range Calibration Equation 

la Calibration — 80 N* = 80 counts 

Ib +X Solar Panel Current I(ma) Oto !00ma | —1.078N + 105.8 

lc —X Solar Panel Current { (ma) Oto 100 ma 1 —1.102N + 107.2 

td) + Y Solar Pancl Current I(ma) Oto 200ma 1 —2.240N + 219.0 

2a —Y Solur Panel Current I(ma) 0t0194ma 1 —2.105N + 205.5 

2b + Z Solar Panel Current I(ma) 010370 ma | —4.300N + 417.0 

2c  —Z Solar Panel Current 1(ma)  0t0370ma | —+4.100N + 402.5 

2d Battery Charge or I(ma) —S500to +500 1 10.00N— S00 
Discharge Current ma 

3a Unregulated Bus Voltage Vv 12.4 to 30v. Vo OA74N + 12.4 

3b 1 2 Battery Voltage Vv Ot lSy VV O.161.N 

3c —- Switching Reg. Voltage v Oto IS vy. V OA47N 

3d Battery Temp. € —30 to ~ SOC T —I1.471N + 95.79 

4a Baseplate Temp. € —30 to + SOC T —I1.471N + 95.79 

4b Repeater P.A. Temp. oC —30 to + 50°C T —1.471N + 95,79 

ac + X Pune! Temp. Lé — Oto + 50°C T —1.471N + 95.79 

4d +¥ Panel Temp. L@ —30to ~ 50°C T —1.471N + 95.79 

Sa + Z Panel Temp. oC —30 50 - SOC T —I.471N + 95.79 

5b Repeater P.A. Emitter I(ma)  0to500 ma 1 S,00ON 
Current 

Se Repeater Switching Vi Oto 30 Vv. Vi 0.30N 
Reg. Voltage 

Sd Instrumentation Switching 1 (ma) 3.8 to 63.4% ma 1 0.601 N + 3.80 
Regulation Current 

6a ~—_- Repeater R.F. Power mw Oto 10,000mw P 1.0(N)* 
Output 

6b 435.1 mHz Beacon R.F mw 0 to 1,000 mw P 0.10 (N)* 
Power Output 

6c —- Repeater a.g.c. Voltage Vv Oto3v. V 003N * 

6d = Mid Range Calibration v Oto lv. N SO counts + I 

Table I—OSCAR-6 Telemetry Data Decoder 

bital calculations see, “Getting Ready For 
The OSCAR-6 Satellite,” appearing in CQ, 
June (9 72a paoks 

Control & Telemetry 
All ground control functions of the Oscar- 

6 satellite appear to be functioning normally. 
On several occasions when the repeater cut 
out, apparently due to signal overload, it was 
successfully turned on by ground control 
from selected stations in the U.S.A. and Aus- 
tralia. 

Apparently as a result of signal overload- 
ing, the 10 meter beacon and telemetry trans- 
missions on 29.45 mHz often have been very 
weak and difficult to copy. Fortunately, just 
before launch it was possible to place a 435.10 
mHz beacon aboard the satellite, which op- 
erates independently of the repeater. 

Novel Telemetry System 
The telemetry system aboard Oscar-6 rep- 

resents a new, and simplified approach in 
conveying telemetry data. It relies on the 
straightforward transmission of numbers in 

*N is the last two numbers appearing in each 
three number group contained in the telemetry 
transmission. 
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Morse Code at 20 w.p.m. The system meas- 
ures 24 different satellite parameters and 
spews out a complete set of readings in 90 
seconds. The sequence is repeated at least 
nine times during each transmission. 

Telemetry transmissions on 29.45 and 
435.10 mHz begin with the familiar HI 
Glare ), followed by 24 groups of three 
numbers each, as shown in the following 
example: 

a b c d 
1 HI. 180: = 132) -1024eer4t 
2 202-235 22005 e263 
3 352: 2 38009 368"geS55 
4 457 452 453 458 
b} 558: -3249" 9530500 
6 633 600 687 650 HI 

(The letters and numbers shown in italics 
are not part of the telemetry transmission, 
but are used to identify telemetry channels; 
Fay2Ze; 30 eles 

The first number in each three-number 
group is associated with a parameter shown 
in Table I. The last two numbers in each 
group indicate the relative level of measure- 
ment. When this value is inserted in the cali- 
bration equations given in Table I, the actual 
level being measured can be determined. For 
example, the telemetry value corresponding 
to channel 3a is given in the above sample 
transmission as 352. Table I shows that chan- 
nel 3a is the “Unregulated Bus Voltage.” 
When the value 52 is inserted in the cali- 
bration equation (V;,,= 0.174 N + 12.4 
12.4 volts), a reading of 21.488 volts is ob- 

tained. The telemetry value associated with 
channel 6a is shown as 633. Table I shows 
that this is the “Repeater R.F. Power.” In- 
serting the value 33 into the appropriate 
calibration equation results in a reading of 
1089 mw, or 1.089 watts. The telemetry se- 

quence ends with HI. 

Reporting OSCAR-6 

AMSAT has developed a reporting for- 
mat, called the “OSCAR-6 Communication 

Report,” to aid amateurs in reporting their 
results. The suggested form consists of three 
parts. (See Table IT) Part I contains questions 
about your station; pertinent details of two- 
way QSOs made through the satellite go in 
Part II; while Part III is for reporting sta- 
tions you may have heard through OSCAR-6, 
but did not work. 

Part I, Station Information, need be com- 
pleted only the first time you send in a re- 
port, and any time thereafter that the basic 

zi 

i 



Date Of Report 

Send Reports To: AMSAT, Telemetry Dept., P.O. Box 27, Washington, D.C. 20044 
PART I. Station information (Fill in only if this is your first report, or if information 

Table II-OSCAR-6 Communication 

Report 

Address 

145 mHz Power Output 

information changes, e.g., you add 
more power, or change antennas, or 
move your location. If nothing has 
changed, it need not be filled out on 

the second and subsequent reports. 
Give your complete address in Part 
I, including ZIP code and country, 
whether or not you are an AMSAT 
member (you need not be a member 

to submit reports or to receive ac- 
knowledgement), and the source of 

the orbital data with which you 
tracked the satellite (e.g. WIAW, 
AMSAT Hot Line, self-generated, 
etc.). Give your latitude and longi- 
tude in degrees and minutes, as j Date 
accurately as possible. 145 mHz 
power output should be given as d.c. 
power into the antenna, taking into 
account amplifier efficiency and 
transmission line losses. Assume that 2 watts 
s.s.b. = 1 watt d.c. for this calculation. 
Receiving information should contain the 
type receiver if it is commercially made, 
or give the front end tube or transistor 
type if it is home-brew or a converter. 
Antenna types should be given as well as 
polarization (horizontal, vertical or circular). 

Part II is a summary of two-way contacts 

made through the satellite. To qualify, a QSO 
must be complete enough to count as a com- 
plete QSO in a contest, or for WAS; each 
station must receive both a complete signal 
report (RST) plus positive acknowledgement 
(R) that the other station copied his report 
and call sign correctly. Both stations, of 
course, must be transmitting in the two meter 
passband and be repeated through the satel- 
lite’s 10 meter passband. Modes can be given 
as either Al, A3A, F1, etc., or as c.w., s.s.b., 
SSTYV, etc. 

Part III is for stations heard but not 
worked. Time of AOS (Aquisition of Signal) 

29 mHz Receiver . 

435 mHz Receiver 

has changed since your last report. } : 

Source of 

AMSAT Member? ...... Orbital Data 

min (N) (S) Longitude .... .. min (E) (W) 

Antenna Type & 

Polarization 

Antenna Type & 

Polarization 

Antenna Type & 

Polarization 

Did You Hear: 29.45 mHz Beacon? .... (RST) 435.10 mHz Beacon? .... (RST) 

PART IJ. Summary of Completed Two-Way Contacts: 

Date Time 

GMT Worked 
Time Of Comments 

Ending 

Station His My His My 

Signal Signal Mode Mode 

RST RST 

PART III. Summary of Amateur Stations Heard Through OSCAR 6. 

Time 

Of AOS Heard 
Time Comments 

Of LOS 

(GMT ) 

Station His His Heard Calling 

Signal Mode Or Working 

RST (Call Sign) 

and LOS (Loss of Signal) refer to the times 
at which you first heard and finally lost a 
particular signal during the orbit. If you 
copy many signals during an orbit, list each 
one separately. If the station you hear is 
working another station, or calling CQ or 
test, indicate this information in the “Heard 
Calling or Working” column. If you hear 
both sides of a QSO, report both stations as 
separate items, with overlapping times. Any 
unusual propagation should be noted in the 
comments columns of both Parts II and III; 

especially observations of flutter, scintilla- 
tion, auroral effects, etc. 

OscaR-6 is an undertaking of AMSAT, 
the Radio Amateur Satllite Corporation. The 
group is affiliated with ARRL and receives 
modest League financial support. AMSAT 
membership is open to anyone interested in 
satellite communications. For a membership 
application, drop a note and an s.a.s.e. to 
AMSAT, P.O.Box 27, Washington, D.C. 

20044. me 
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Satellite Turnstiles 
By Dale W. Covington,* K4GSX 

ft has been suggested recently that the omnidi- 
rectional properties of a stationary turnstile an- 
tenna might be usefully employed in receiving 
signals from the Amsat OSCAR-6 satellite.! 2 
Details on adapting the turnstile for satellite re- 
ception are discussed below. 

Theoretical Details 
The basic turnstile consists of two horizon- 

tal dipoles crossed at right angles. The dipoles 
are fed with equal currents having a 90° 
phase difference. 
Brown has shown that the field in the plane 

of two crossed infinitesimal dipoles fed in 
phase quadrature exhibits a circular pattern. 
However a relatively uniform response in all 
directions is desirable as the satellite passes 
over a stationary antenna. Figure 1 shows the 
turnstile antenna at a height H above ground. 
Spatial directions of the satellite position 
with respect to the antenna are identified with 
the aid of angular coordinates drawn on an 
imaginary hemisphere surrounding the an- 
tenna. A spatial directional pattern‘ plots 
the antenna response over this hemisphere. 
Contour lines of constant db down are drawn 
on a planar projection of the hemispherical 

*281 Vance Circle N.E., Marietta, Ga. 30060 

1 Jacobs, G., “Summer Launch Planned for 
OSCAR 6,” CQ, May 1972, p. 40. 
2Didelot, G., Radio REF, p. 467 (June 1972). 
3Brown, G. H., Electronics, 9, p. 14 (April 1936). 
4Christiansen, W. N., A.W.A. Technical Review, 
7, p. 33 (1946). 

Fig. 1 — Isometric view of a turnstile 
antenna mounted at a height H above 
ground. Directions in space above the 
antenna are read from the grid co- 
ordinates marked on the far field 

hemisphere. 
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grid. The projection employed in the present 
study is a simple polar diagram. 

Using computer techniques,> the direc- 
tional patterns were derived for turnstile an- 
tennas at heights of 4, % and 4% wavelength 
above perfect ground. Figure 2 compares the 
pattern for a horizontal turnstile with the 
pattern for a single dipole having a common 
height of % wavelength. The turnstile clearly 
provides the more uniform response by | 
showing less than a 3.0 db variation over the 
entire polar cap extending down to elevation 
angles of 25°. In contrast, some areas of a 
similar cap in the single dipole pattern contain 
variations of 11 db. Antennas at other heights 
appeared to be less omnidirectional. The polar 
region containing less than a 3.0 db variation 
extended down to 44° for a turnstile height of 
4 wavelength. At 4 wavelength a sharp null 
of 12 db or more developed for elevation 
angles greater than 66°. Multiple lobe charac- 

teristics are introduced into the patterns for 
heights above 4 wavelength. Heights at 4 
wavelength multiplesare useful however to 
obtain improved response at low elevation 
angles in DX communication. 

For the case of real ground, the reflected 
wave contribution to the total radiation pat- 
tern becomes a function of not only the angle 

SCovington, D. W., “Radiated Power Patterns for 
Multiband Dipoles,” OST, Nov. 1971, p. 42. 

Far Fleld 

Hemisphere 

5) 
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Now available Factory Direct... You save $200. on the fabulous 

woorn DIGITAL 500A” TRANSCEIVER 
New “Digital One’’ External VFO 

SSB TRANSCEIVER DIGITAL 500A $695.00 complete (with speaker & a.c. power supply) 

A new all band SSB/CW transceiver featuring digital frequency read-out and 500 W. PEP 
SSB input. This sophisticated hybrid transceiver uses 49 silicon transistors, 6 FET’s, 42 
diodes, 30 IC’s and .6 tubes to provide smooth, high quality performance over all of the 
3.5, 7.0, 14.0, 21.0, 27.0 and 28.0 mHz bands. The Digital 500 measures only 13% x 7'x 
12%" deep; power supply/speaker measures 6” x 7’ x 12%". 

FEATURING: : CW Filter available as option, 

AM, USB, LSB & CW operation. 
x ip ® 8010 meter, full band coverage. 

© Digital readout of frequency. © Better than 100 Hz stability after 30 min. 
© .1kHz readout. © 40 db carrier suppression. 
© No calibration required. ® 50 db sideband suppression. 
© 500 W. PEP SSB; 400 W. CW. ® 40 db harmonic suppression. 
® Built-in Noise Blanker. © 0.5 Uv sensitivity for 10 db S+N/N. 
® Selectable AGC. © 2.4 kHz selectivity SSB, AM at -6 db; 4.2 
e High Sensitivity Schmidt Trigger VOX. kHz at -60 db. 

® Stable Nixie display with latch circuitry and ® Image and i.f. rejection better than 50 db. 
memory. ® New improved noise blanker. 

® External VFO can also be displayed. ® 120 Watts AM 
© Built-in blower. © Covers 11M Band 

Now we % Brand new accessory VFO and $395.00 
Avet counter for the ultimate in versatility 

30 DAY MONEY BACK GUARANTEE PRICES FOB ROCKFORD, MICHIGAN 

ROBYN. | P.O. Box 478 
| Rockford, Michigan 49341 

iInTernaTionaL INC. Sounds great! Rush me more information on the 

=) O Robyn Digital 500 Transceiver 
O Robyn “Digital One’’ External VFO 

Name 

Address 
269 Northland Drive, P.O. Box 478 City State_____ Zip 
Rockford, Michigan 49341 

Telephone (616) 866-1589 NO DEALER INQUIRIES PLEASE 
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Fig. 2 — Directional patterns for horizontal turnstile (A) and dipole antennas (B) at a height of % 
wavelengths above perfect ground. Plan views of the antennas are shown in the center of the 

patterns. Contour lines are labeled in db down from the direction of maximum radiation. 

of incidence and wave polarization but also the 
operating frequency and the electromagnetic 
properties of the ground viewed by the an- 
tenna. It is therefore difficult to draw specific 
conclusions concerning the resulting pattern 
without performing the numerical calcula- 
tions. In general the patterns of horizontal an- 
tennas over perfect ground are an excellent 
approximation to the patterns found for real 
ground. Real ground will reduce the depth of 
the zenith null predicted for a turnstile in- 
stalled 4 wavelength above perfect ground. 

Constructional Details 

A practical turnstile antenna for 10 meters 
may be constructed in a variety of ways. One 

a/2 Dipole, 

300 ohm twin lead 

90° Phasing line 

300 ohm twin lead 

52 ohm coax 

Fig. 3 — Schematic diagram of the folded dipole 
turnstile construction. The polarization sense of 

the antenna can be reversed by switching the 
feedpoint between terminalis 1 and 2. A 4:1 

balanced to unbalanced balun assists in match- 
ing the antenna to a coaxial feedline. 

24 @® CQ @ December, 1972 

approach isto scale up conventional v.h.f. turn- 
stiles by forming the crossed elements from 
wire or tubing. The 90° phasing line is then 
constructed from 75 ohm coaxial line and the 
resulting array can be fed directly with 52 ohm 
coax. Alternately 75 ohm coax can be em- 
ployed as a feedline if a quarter wave match- 
ing section of 52 ohm coax is inserted between 
the array and the feedline.© From a purist 

— 

point of view these traditional approaches suf-_ ¢ 
fer from the frequency with which balanced 
dipole to unbalanced coax connections are 
blithely soldered. 3 

Constructional details of a folded dipole 
turnstile which reduces matching and transi- 
tion problems are presented in fig. 3. Dipole 
arms and the phasing line are made of 300 ohm 
twin lead. A design frequency of 29.5 mHz 
leads to a height of about 12.5 ft, dipole 
lengths of 15 ft. 10 in. and a phasing line 
length of 7.0 ft. assuming a nominal velocity 
factor of 0.84. The dipoles are taped to bam- 
boo poles which in turn are lashed to a. 

short wooden cross arm assembly. A toroidal — 
4:1 balun’ matches the antenna to the 52 ohm 
coaxial feedline. The v.s.w.r. of this configura- 
tion is less than 2.0 to | from 29.3 to 29.7 
mHz. The switch shown in fig. 3 reverses the 
sense of the circularly polarized component 
directly over the antenna. The usefulness of 
this refinement can best be evaluated once the 
satellite becomes operational. a 

‘Hodgson, J. B., Radio Communication, p. 432 
(July 1972). 
’Turrin, .R. H., “Application of Broad-Band 
Balun Transformers,” QST, April 1969, p. 42. 



~MORE HAM BANDS — 
LET'S QSY TO 30 METERS 

By Gilbert C. Ford,* W7OXD 

We amateurs have generally tended to look 
at amateur radio’s future in pessimistic terms 
— shrinking frequency allocations, decreasing 
ham population, etc., etc. Personally, I think 
some of the best days for ham radio lie just 
ahead in the next two decades. One facet of 
this bright future as I see it is the distinct 
possibility of additional new ham bands and 
the expansion of present ones, particularly in 
the h.f. portion of the spectrum. Your first 
reaction may be that this view is wildly optimis- 
tic, but remember there once was a day when 
amateurs did not have the present 15 meter 
band. Even such conservative voices as OST’s 
editor and FCC’s new chief of the Amateur 
and Citizens Radio Division have recently sug- 
gested that new h.f. amateur bands are a dis- 
tinct possibility for the future. See the Novem- 
ber, 1971 OST editorial and Prose Walker’s re- 
marks as reported in the March, 1972 OST. 

With the ever-growing use of microwaves, 
satellites, and cable for commercial, govern- 
ment and military communications, the pres- 
sure on the high frequency part of the radio 
spectrum (3 to 30 mHz) will grow less and less. 
Sooner than we may expect, the opportunity 
for expansion of amateur frequency alloca- 
tions may be at hand. 

Imagine that the year is 1980, and that a new 
international radio conference is being held in 
Geneva. The move to the more reliable satel- 
lite, microwave, and cable communication 

links has relieved the demands on the 3 to 30 

mHz region so markedly that amateurs feel 
that the time is propitious for requesting addi- 
tional frequencies. When this time comes, as it 

*415 East Sherman Ave., Nampa, Idaho 83651 

80 meters S55i24.07 "MHz 

55 meters | 5.25-5.75 mHz 

40 meters 11S Tey Fa plare 

30 meters | 10.5-11.0 mHz 

14.0-14.5 mHz 

ical GOs Ommitz 

2170521, 5amuHz 

24.5-25.0 mHz 

28.0-30.0 mHz 

Table | — Proposed 

1980 amateur hf. 

frequency 

allocations. 
20 meters 

17 meters 

15 meters 

12 meters 

10 meters 

surely will, we must not just think of a few 
minor expansions of present bands, but we 
ought to request several entirely new amateur 
bands in the h.f. region. 
We should begin working now towards a 

1980 amateur frequency allocation such as 
listed in Table I. The particular set of frequen- 
cies here suggested represent slightly less than 
a doubling of the presently assigned 
frequencies in the h.f. region. Amateurs now 
have 12.2% of the spectrum space between 3 
and 30 mHz. The proposed list would give us 
22.3% of the total. 

But the availability of 4 new bands would en- 
hance the amateur’s ability to communicate 
much more than is indicated by the approx- 
imate doubling of spectrum space. Having 500 
kHz at 15 meters and 500 kHz at 17 meters is 
worth more than 1000 kHz at either wave- 
length because of the additional versatility and 
variety of propagation characteristics made 
available. When I5 meters does not open over 
a certain path, one might well shift to 17 meters 
and find the path open. Faced with the widely 
varying propagation characteristics of the 
ionosphere as produced by day to night, 
season to season, and sunspot cycle changes, 
the availability of 9 amateur bands in the h-f. 
region would give the amateur greatly in- 
creased communications flexibility and_ re- 
liability. 

The proposed new bands bear a harmonic 

Quad 
Length of one side 

Dipole 

ritan Driven Element | Reflector eet (Feet) (Feet) 

48.5 

36.4 

24.3 

aS i 

14.6 

dene 

10.4 

14.0 mHz 17.6 

Table Il — Basic antenna dimensions for the pro- 
posed amateur h.f. spectrum. 

2 = 
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Length of one leg Gain 

Band (Wavelengths) (db) 

ered 
as 

ee eme 

Table Ill — Gain data for rhombic antenna with 

leg length of 210 feet. 

relationship to the old bands and to each 
other. This harmonic relationship is not so 
important from the viewpoint of transmitter 
design nowadays with band shifting done al- 
most entirely by mixing instead of the former 
doubling or tripling, but having amateur 
bands harmonically related does tend to keep 
some excessive second and third harmonic 
radiation within our own bands instead of else- 
where. This advantage fails, however, at the 

high frequency end of each band, and com- 
pletely over all of some of the bands suggested. 
Except for the proposed 17 meter band, the 
new frequencies proposed in Table I steer 
clear of the normal presently assigned short 
wave broadcast bands. This particular band 
request could easily be shifted to 17.0-175 
mHz with practically no disadvantage to ama- 
teurs. 

Equipment Requirements 

If these new ham bands became available 
without much previous notice, the initial surge 
of band users will no doubt get there via con- 
verters or new crystals and coil changes in pres- 
ent gear, but the ham gear manufacturers 
would soon have a new generation of trans- 
ceivers with additional positions on the band 
selector switch. The ham mags would be filled 
with conversion articles describing how to add 
the new bands to every conceivable type of 
previously existing equipment. Before long the 

= SGA 

| Transmission 
petenedy deeet ic, 
Direction 

° | 1202 ae 
600-800 £L Noninductive 

Open wire Resistor 

transmission line 

Fig. 1 — A rhombic antenna suitable for 55, 40, 

30, 20, 17, 15, 12 and 10 meters. 
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pictures of the first 9 Band WAS winners 
would appear. From then on it would begin to 
seem as if hams had always had 9 h.f. bands. 

Antennas 

Although I don’t recommend that you start 
just yet to put up antennas for the new bands, 
it is a fun topic to think about. Table II gives 
dipole and quad dimensions for both the old 
and new bands. A look at the numbers in 
Table II shows that we can expect to see a fair 
number of 30 meter quads. And a few hardy 
pioneer types will attempt to erect 6 band 
quads to cover. 30): 20,21) alpen 

meters. My suspicion is that they will be at 
least ‘initially markedly disappointed in the 
performance of such monsters. With the bands 
so closely spaced interactions between the ele- 
ments will probably be quite pronounced. For 
example, a 10 meter reflector may know no 
better than to act like a 12 meter director. 

No doubt ham ingenuity will eventually find 
techniques for making such a 12 or 18 element 
behemoth work the way a beam ought to 
work. The broad band frequency characteris- 
tics of the rhombic and log periodic antenna 
will find increasing favor with those hams hav- 
ing sufficient space to erect these big ones. 

A nonresonant rhombic with legs of six 
wavelengths on 10 meters exhibits a gain of 13 
db on 10 meters and 8 db on 30 meters. The 
gain of such an antenna on the other bands is 
shown in Table III. 

In practice the gains given in Table III can- 
not be obtained from one antenna structure, 
since the angles shown in fig | would have to 
be varied somewhat from band to band to 
achieve the maximum possible gain, but a 
rhombic giving a gain of 7 to 10 db on all seven 
bands from 40 to 10 meters is quite feasible. 
Such an antenna is shown in fig. I. 

A log periodic or transposed log periodic 
dipole array antenna can be built to cover the 
entire 10 to 30 mHz range with behavior nearly 
independent of frequency. Gain would typical- 
ly be in the 5 to 8 db range, and the s.w.r. 
would not exceed 2.5 anywhere in the 10 to 30 
mHz region. Such an antenna would be large, 
but not unmanageably so. For best perfor- 
mance a boom at least 45 feet long would carry 
some 16 or 18 elements ranging in length from 
44 feet down to about 13 feet, with the element 
lengths and spacings varying in a logarithmic 
manner. Detailed theory and design informa- 
tion can be found in the articles listed in the 
bibliography at the end of this article. 

[Continued on page 82] 
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HY-GAIN’S 

THUNDERBIRD | 
10-15-20 

Here’s why Thunderbirds outperform all other 
tri-banders: 
« Thunderbird’s ‘‘Hy-Q” traps provide separate traps for each band. “‘Hy-Q” traps 

are electronically tuned at the factory to perform better at any frequency in the 
band—either phone or CW. And you can tune the antenna, using charts supplied 
in the manual, to substantially outperform any other antennas made. 

Thunderbird’s superior construction includes a new, cast aluminum, tilt-head 
universal boom-to-mast bracket that accommodates masts from 114” x 2%". 
Allows easy tilting for installation, maintenance and tuning and provides mast 
feed-thru for beam stacking. 

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

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

* 

» 

« 25 db front-to-back ratio. 

» SWR less than 1.5 to 1 on all bands. 

» 24-foot boom...none longer in the industry. 

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

+ Interlaced, optimum spaced elements for higher gain and better pattern control. 

» 3 active elements on 20 and 15 meters. 4 active elements on 10 meters. 

New 6-Element Super Thunderbird Fabulous 3-Element Thunderbird, Jr. 
Model 389 Model 221 

Suggested retail price, $179.95 Suggested retail price, $99.95 

Improved 3-Element Thunderbird Popular 2-Element Thunderbird 
Model 388 Model 390 

Suggested retail price, $144.95 Suggested retail price, $99.95 

Buy one today at your favorite Hy-Gain distributor! 

HY-GAIN ELECTRONICS CORPORATION 
P.O. Box 5407-FL Lincoln, Nebraska 68505 
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Make Your Meter 

READINGS COUNT 
By Ronald Sans,* WA2TCT 

H.. much do you trust the plate current 
meter on your linear amplifier? Needless to say 
there are very few plate current meters that have 
the same ballistics. Most meters will read the 
approximate current while applying a steady- 
state current. But with present-day s.s.b., the 
meters dance all over the place. The FCC re- 
quires accurate monitoring of the average 
plate current; they are not concerned with the 

peak plate current. Since many types of 
meters are used, they all read different values 

with s.s.b. It is felt that most of the better 
meters read too fast, tending to read close to 
peak values; and thus yielding higher average 
current readings than are actually drawn. The 
circuit described below is an approach to solv- 
ing this problem. 

The idea is to take advantage of controlled 

* 1172 Pines Lakes Drive West, Wayne, New Jersey 
07470 

High 4 

Voltage Q | 

Supply 

10 w. <] 

Final _ 

Amp. Ry 

O11 

Grid (1w.) 
== a Current \ 

24K 5% 

Op. Amp. 

SN7274IN 

time-constants: in this case the 4 sec time- 
constant. It appears to generate a good ap- 

proximation of the average current in a voice- 
modulated signal. The circuit also includes 
a peak current reading. The peak currents 
are measured and heid for a short time: there is 
a fast attack and a slow decay. 

Using a s.s.b. exciter without any compres- 
sion or a.l.c., peak to average ratios in the 

order of 3 to | or greater are easily seen on the 
meter with normal speech. With exciters hav- 
ing a.l.c. the ratio improves to around 2 to 1. 
And with those that have advanced clipping 
and compression, it becomes less than 2 to | 

and approaches unity. 

Circuit Details 
The key of the circuit is the operational am- 

plifier which is used to isolate the current from 
the plate supply and convert it into a signal 
that can be run through a shaping-network. 

Rs Ryo Raa Rio 
24K 5% 10K 10K 250K 

TCs 3 
[\ 0s 2.5 AVG. CAL. 

Be M4 

O PEAK 1 

1 

\ 
Dg | 

' 

cl 
\ 

Ri3 J 
Ds 6.8 Rig D7 1 

SS 10K PEAK CAL. | 

Ris tale 
es L\ 250K ! AVG. 

+ 

Rie Ce Sip 9 PEAK 

10K ga = 
+15v. 

SN7274I1N 
1 7. 

Bottom 

View 

Ry = i4 8 

mes 14 DIP 

Fig. 1 — Peak and average metering circuit for use with the power amplifier of an s.s.b. trans- 
mitter. Circuit has a time constant of % second and produces a good approximation of average 

plate current with voice modulation. All capacitors are in mf; all resistors are ¥ watt 10% unless 

otherwise noted. D1 -D7 are 1N3064 or equivalent. 
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The input signal is developed from the plate 
current across a 0.1 ohm 1% resistor, R1. 1 a. 
through the 0.1 ohm resistor will yield 0.1 volts 
across the resistor. The diodes D; and D> 
are used to eliminate any spikes that might 
damage the op amp. Resistors R2, Ra, Rs 
R7 and Rs set the gain for the operational amp- 
lifier to approximately 100 to 1. Re will allow 
slight adjustments of the gain. The amplifier 
has a very high common-mode rejection ratio 
(CMRR- Rejects the grid current running be- 
tween ground and Ki). The circuit is a typical 
differential-d.c. amplifier! with a high CMRR. 
With | amp flowing through R; (0.1 v.), one 
should get approximately 10 v. out at pin 10. 
The op amp is internally compensated; an off- 
set null pot, Ro, is used to set the output to 
zero (0) volts with no current flowing through 

Metering Circuits 

The output from the op amp is fed into an 
average and a peak determining network. 
To determine the average signal, the output 
is fed through Rio and charges C, with a 
time-constant of 4 sec. Resistors R and 
R_ form a voltage divider for the 199ma- 
taut-band meter. Riz is the average meter 
calibration pot. Diode D7is for meter protec- 
tion. ; 

The peak current is determined by running 
the output current through diode Ds charging 
C2 very rapidly. The operational amplifier’s 
low output impedance allows it to deliver the 
large current necessary to charge C2.rapidly 
to the output voltage. Resistor R14 and diode 
Ds form the discharge network that dis- 
charges C2 with a time-constant of approxi- 
mately % sec. Resistors Ri4 and Ris form 
the voltage divider to supply the 100 za meter. 
The network D5 and Ris allow diode-switch- 
ing to disable the peak holding capacitor C2 
from interfering with the average reading net- 
work. The diode-switching allows the meter 
and switch to be mounted a good distance 
from the circuit. 

Calibration and Check Out 
First check out the power supply to make 

sure that you have + I5 Volts at the right pins. 
Put a d.c. voltmeter between pin 10 of the op 
amp and ground, adjust the offset null pot, 
Ro, for O volts output with no current flow- 

'Graeme, J. G. Tobey, G. E., and Huelsman, L. P., 
eds., Operational Amplifiers Design and Applica- 
tion, new York, 1971, p. 204. 

The Integrated Circuits Catalog for Design En- 
gineers, Texas Instruments Inc., First Edition, 
1972, pp. 3-34 — 3-42. 

4-1N4001’s 
24 v.c.t. 

Fig. 2 — Simple power supply for the peak and 
averaging metering circuit, supplying both + and 
-15 v. with respect to ground. 71 is a Stancor 

P-8394. 

ing through Ri. Put a 0.1 v.d.c. full scale volt- 
meter across R'. Turn the linear on and apply 
a carrier until the linear draws 0.5 v. on the 
voltmeter; this is equal to 500 ma through the 
tube. If the linear cannot stand ratings this 
high (most can not), use a lower current that 

feels safe. Adjust the output voltage (pin 10 and 
ground) with gain adjustment, As, so that 
there is a gain of 100 to I: in other words, with 
0.5 volts across Ri set Re to 5.0 volts across 
the output, pin 10. This adjustment is not criti- 
cal and may be changed later if the peak and 
average adjustments cannot be made to coin- 
cide. Next turn switch S; to the average position 
and adjust Ri2 for a reading of 50 on the 
100 jza meter. 

Maintaining the same current through Ri, 
turn Si to the peak position and adjust Ris 
for a reading of 50 on the 100ma meter. This 
completes the calibration of the meter. In 
some cases the meter will not quite come to 

zero with no current, this is of no significance 
and is due to the offset not being at zero. 
When switching the meter between peak and 

average, a bounce on the meter is normal and 

it is due to the diode switching. a 

Give more 
to 

Christmas 

Serulonas 
Sah b ieee ores 
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Vertical vs. Horizontal 

Polarization on the VHF Bands 
By John J. Nagle *K4KJ 

ibe question of vertical vs. horizontal polari- 
zation on 6 and 2 meters has been argued for 
a long time and has never been resolved, if in- 
deed it will ever be finally resolved. The pur- 
pose of this article is not to try to resolve it, 
but to present an explanation of why one 
polarization may be used in one application 
and the opposite polarization used in another 
application. 

This article is based largely on an article 
written by Dr. George H. Brown of RCA 
which appeared in a 1940 issue of Electronics 
Magazine! and described why _ horizontal 
polarization was chosen for f.m. and TV 
broadcasting. Many of the assumptions are 
valid for amateur operations, particularly 
repeater work. Those who have access to back 
issues of Electronics will find Dr. Brown’s 
article easy reading and very interesting, es- 
pecially today, and I highly recommend it. 
After reading Dr. Brown’s article I went back 
and reviewed the amateur literature on the 
same subject, and found some interesting cor- 
relations that I will also discuss. 

In comparing the performance of vertical 
vs. horizontal polarization, certain assump- 
tions concerning the purpose of the system 
and the system configuration must be made. 
It is the failure of some experimenters to ap- 
preciate and state the assumptions they are 
making that has led to so much of the static 
that has appeared on this subject. We begin, 
therefore, by making the following assump- 
tions: 

1. The transmitting antenna is high in 
terms of wavelength, say, five wavelengths or 
more. 

2. The receiving antenna is low in terms of 
wavelength, say, less than one. 

3. The noise limiting weak signal reception 
is manmade noise originating close to the 
ground, again less than one wavelength, and 

close to the receiving antenna, say about 100 
feet. This external manmade noise is much 
greater than the internal receiver noise. 

4. We also assume that the earth is flat as 

* 12330 Lawyers Road, Herndon, Va. 22070 

! Brown, G. H., “Vertical vs. Horizontal: Polari- 

zation,” Electronics, Oct. 1940, pp. 20-23. 
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this considerably simplifies the mathematical 
calculations. The effect of the flat earth 
assumption is to restrict the validity of the 
results to the horizon, eliminating long-haul 
DX and propagation by mechanisms such as 
ducts, inversions, aurorae, etc. 

These assumptions fairly accurately de- 
scribe the typical urban f.m. TV broadcast 
situation: a high transmitting antenna in the 
clear and a low receiving antenna in a noisy 
environment. These same assumptions also 
fairly accurately describe many amateur situa- 
tions such as the repeater-to-mobile link. The 
repeater uplink, mobile-to-repeater, requires 
a slightly different set of assumptions and will 
be discussed later. 

I will first discuss the ratio of vertical-to- 
horizontal field intensities F,F/ for various 

transmitting and receiving heights, expressed 
in wavelengths. These data are taken directly 
from fig. 4 of Dr. Brown’s article and represent 
the results of theoretical calculations which 
were verified by actual field strength measure- 
ments at frequencies of 47 and 100 mdHz. 
These ratios are given in Table I. 

The important thing to recognize is that 
when both transmitting and receiving anten- 
nas are low there is a big advantage to vertical 
polarization. In fact, when both antennas are 
on the ground 

Cheers 0) 
CEM, ¢ 

vertical polarization is 23 db better than hori- 
zontal. However, when the transmitting an- 
tenna is high and the receiving antenna low 

Ags 100 and tt = 1) 
r 

the advantage of vertical polarization drops 
to only about | db. Since the laws of propaga- 
tion are bilateral, the same results would be 
obtained if the transmitting antenna were low 
and the receiving antenna high, the mobile-to- 
repeater link. In other words, vertical polari- 
zation gives a very slight propagation advantage 
when one antenna is high and the other is low 
and a very definite advantage when both an- 
tennas are low. Bear in mind that we have not 
discussed the case where both antennas are 
high; please do not extrapolate these conclu- 



Receiver Antenna Height in Wavelengths; h-, -) 

0.2 0.4 

23 2D 
23 18.5 
) 18.3 
23 10.3 
23 10.2 

1.0 L2 1.4 1.6 

Pa 23 23 2 
16.5 16.1 15.8 15.5 
4.6 4.3 4.0 3.8 
2.3 i9 12 Li 

3.1 2.1 i] 1.0 0.85 
Table | — Advantage in db of vertical polarization over horizontal polarization, for various transmit- ting and receiving heights. Data taken from fig. 4 of Reference 1. Height of receiving antenna in 
wavelengths and h,) height of transmitting antenna in wavelengths. 

sions, or other conclusions that follow, to the 

both-antennas-high case. 
So much for signal levels; we will now 

consider the other parameter that limits com- 
munication, noise. In this discussion we will 
make the following assumptions concerning the 
characteristics of the noise: 

1. The predominant noise is manmade and 
generated close to the ground. 

2. The external noise level is consider- 
ably higher than internally generated receiver 
noise. 

3. The receivir.g antenna is relatively low 
to the ground. 

4. The noise source generates equal energy 
in the horizontal and vertical noise compon- 
ents. In this assumption, notice that we have 
not said that the horizontal and vertical com- 
ponents of noise are equal at the receiver; 
only that the noise source has equal energy 
in the horizontal and _ vertical components. 
This is an important distinction! 

Now let’s see what happens as the noise 
propagates to the receiver. In the previous dis- 
cussion we said that when both transmitting 
and receiving antennas were close to the 
ground, vertical polarization offered consid- 
erable advantage over horizontal: up to 

23 db, in fact. For the same reasons the ver- 

tical component of noise will be stronger at the 
receiver than the horizontal component. 

The fact that vertically polarized antennas 
pick up more noise than horizontally polarized 
antennas is well known to most amateurs. 
E. P. Tilton? comments on this in an article in 
QST in 1956. As early as 1932 Anderson and 
Lattimore reported} that radiation from 
motorboat ignition systems appears to be 
largely vertically polarized. From my own 
experience this type of noise appears to peak 
NS 

2 Tilton, E. P. “Polarization Effects in VHF Mo- 
bile,” OST, XL, 12, Dec. 1956, pp. 11-13. 

3 Anderson and Lattimore, “Operation of a Ship- 

Shore Radiotelephone System,” Proc. IRE, 20, 3, 
March 1932, pp. 407-433. 

up in the 30-40 mHz region affecting amateur 
mobile operations on the 10 and 6 meter bands 
the most. 

We thus have a situation where the horizon- 
tal component of noise is considerably re- 
duced below the vertical noise component, but 
the horizontal component of signal is only 
slightly reduced from the vertical signal com- 
ponent. The result is an improvement in the 
signal-to-noise ratio for the case under con- 
sideration: namely, transmitting antenna high, 
receiving antenna low, and the predominant 
noise, manmade and Jow. This is the situa- 
tion in f.m. TV broadcasting and is the reason 
v.h.f. broadcasting is horizontally polarized. 
The assumptions made for v.h.f. broadcast- 
ing also apply to the repeater-to-mobile link 
(or downlink) used by amateurs. 

Now, before CQ’s readers jump to the con- 
clusion that K4KJ advocates horizontal 
polarization on 2 meter f.m., let’s describe 
two other cases dear to the hearts of f.m.-er’s. 
First is the mobile-to-repeater link and sec- 
ond, the mobile-to-mobile link. 

The situation corresponding to the repeater 
uplink with the transmitting antenna low 
and the receiving antenna high was not con- 
sidered by Dr. Brown since he was mainly 
interested in the v.h.f. broadcasting case. 
However, we can take the available facts and 
analyze this situation ourselves. In the pre- 
vious description we noted that when one 
antenna was high and the other low, vertical 
polarization gave a slight advantage over hori- 
zontal and that it did not matter whether it was 
the transmitting or receiving antenna that was 
high or low. We do not have to change our 
thinking as far as the signal propagation is 
concerned. We do have to change our thinking 
concerning noise characteristics, however. 

Receiver sites are usually selected for their 
noise-free environment and the antenna is as 
high as possible away from sources of man- 

[Continued on page 84] 
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People who know about quality 
know about Sentry 

From South Africa to the Hawaiian Islands, you'll find 
Sentry crystals. 
and _ professionals. 

You'll also find us as standard equipment 

in the best of radios, and wherever quality, 

dependability and service are important. If 

these are important to you then specify 

Sentry crystals. 

Today, more and more people are turning to 

Sentry. That’s because we take extra care to 

The personal choice of both amateurs 

make sure when you buy crystals from Sentry 

you “Buy the Best’. 

If you haven't received a copy of our new 

1973 Catalog of Precision Quartz Crystals 

and Electronics for the Communications 

Industry send for your copy today. 

“Buy the Best”’ 

ae 
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BY GLEN E. ZOOK,* K9STH/5 

lis quite easy to get into a rut and carry on and on 
about what is wrong with f.m. these days. So, for a 
change, lets digress a while and take another look at 
what is right. 

First of all, f.m. has put new life back into am- 
ateur radio. The fun of operating for operating’s 
sake can be found more readily in f.m. than any oth- 
er mode. Repeated contacts with locals and occa- 
sional jaunts around the country to make new 

friends are one of the great calling cards found in our 
special mode. The number of old-timers back on the 
air using f.m. is astonishing, as is the growing num- 
ber of converts from that (please excuse the term) 
other service called CB. The sale of equipment to the 
v.h.f. f.m. operator has made amateur sales again 
profitable to wholesale and retail outlets which vir- 
tually forgot amateur radio due to lagging sales. 
Also, firms which, it seems, had almost forgotten 
amateur radio are again striving for the top share of 
the growing f.m. market. 

Next, f.m. is the place for experimentation. Not 
only is f.m. a voice mode, it can be used as a medium 
for all sorts of specialized communications such as 
SSTV, FAX, tone controls, and many others. The 

complexity of control functions and operating pos- 
sibilities in some amateur repeater systems put many 
commercial systems to shame. Although the r.f. por- 
tions in many systems consist of older commercial 
equipment, the accessory portions contain the latest 
solid-state technology. In other systems the r.f. por- 
tions are also completely designed and constructed 

—*410 Lawndale Drive, Richardson. Texas 75080. 

The Texas VHF FM Society technical discus- 

sions run well into the wee hours of the morn- 
ing. Here (left to right) W5VCE, WAS5OFH, 
KSVQY, and WASCVJG, undertake some high level 
discussion of the TIRS program. (WA5KHU photo) 

Frank KSVQY and Ted W5PCX keep those talks. 
going. (WA5KHU photo) 

by amateurs. Such cannot be said of operations 
using other modes. 

Finally, f.m. comes through in emergency and 
public service communications when other modes 
and services don’t quite make it. The nature of v.h-f. 
f.m. is such to provide almost perfect coverage of lo- 
calities that lower frequencies cannot hope to cover. 
The absence of noise and the better equipment em- 
ployed by amateur f.m. operators gives still another 
edge. And, finally, the greatly extended coverage 
rendered by the repeater puts the frosting on the 
cake. All that is needed is for an emphasis to be 
placed on getting mobile and portable repeaters 
ready for going into a disaster area. This is the next 
logical step for expanding the capabilities of am- 
ateur f.m. operations. 

Texas VHF FM Society 

The summer convention meeting of the Texas 
VHF FM Society was held August 12 through 13 at 
the Villa Capri Hotel in Austin, Texas. Several ses- 
sions, both business and technical were held during 
the two day meeting. The first session was spear- 
headed by Doug Blakslee, WIKLK, of the ARRL 
Technical staff. Doug put on one of the best tech- 
nical discussions this columnist has seen at any am- 
ateur meeting. The topic was f.m. receivers, with lots 
of the nitty-gritty about possible problems and cures. 

The Texas group is famous for its late night tech- 
nical discussions and the 1972 meeting was no excep- 
tion. The topic for the evening informal session was 
the TIRS or Texas Inter-city Relay System program. 
TIRS is a long-range program intended to link the 

hak 

Roy Albright, W5EYB, West Gulf Division Direc- 
tor and his XYL make all the Texas VHF FM So- 
ciety meetings. It’s sure nice to have friends in 

Newington! (WA5KHU photo). 
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Fig. 1 — Monitor- 
ing tape recorder 
control built by 

G4 IGX _ designed 

To Squelch 

Control 

+5v. Rec. 

Ov. No Signal 
primarily for use 

with the IC-20. 

S, controls the shut- 
off delay. O, is any 

inexpensive FET; 

Q_ is any NPN sili- 
con Transistor. 

coastal cities. (with a long history of natural 
disasters) with the interior (such as Austin, San An- 

tonio, Dallas) when needed. 450 mHz links with 

coded interconnect-terminals are the heart of the sys- 
tem. Bob Pace, WASCJG, along with WSFUA and 
KSCFQ (among many) are progressing quite well 
with the control and terminal circuitry. Any repeater 
group in Texas interested in being a part of TIRS 

should contact Bob directly. 
Finally, the Sunday portion of the convention was 

the busines meeting. Therein it was announced that 
the new Society Constitution has been accepted 
unanimously by a mail vote and only one dissenting 
vote to the By-laws (someone mentioned checking 

that Zip Code, hi.) Other topics included acceptance 
of a budget, election of three directors, and the 
presentation of the QST cover award for May to 
W5NSQ for the article on the Texas 2 meter band 

plan. The next meeting will be in February at a site 

to be firmly announced later. 

Loyalties 

A number of amateurs have asked this columnist 
why articles written by him have appeared in 
another publication, namely 73. The answer is quite 
simple: I got my start in the amateur writing game 

writing for 73, and, before taking the assignment as 
FM Editor of CQ, wrote many articles for publica- 
tion in 73. These articles were paid for and became 
the property of that publication. Many of those ar- 

an BW NE 

19ma 

be 

os AF 
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Fig. 2 — F.m. detector using the Amperex TAA- 
570 quadrature detector IC. Operating frequncy 

is determined by C and L. (Built by G3SHK). 
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SN7413 

Q, 
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ticles had not been published prior to the creation of 
this column. Therefore, Wayne Green has every 
right to publish those articles. As far as I know, there 
is no bad blood between Wayne and myself. We 
don’t always agree on policy matters, but remain on 
a cordial basis. The same goes with the editors and 
publishers of other amateur magazines. I don’t be- 
lieve in letting personalities into print. Enough said! 

Technical Talk 

The integrated circuit multi-frequency deck is 
undergoing major design changes, so will have to put 
it off for a month or so. In fact, two different ap- 
proaches are now being taken, giving a possibility of 
several different deck designs. __ 

So, for this month’s Technical Talk we must go to 
another group of reader submitted circuits. The cir- 
cuits for November come from the United Kingdom — 
via Karl, GSAGX. The first circuit is one that Karl is 
using for a COR on his IC-20, but can probably be 
adapted to the other solid-state import rigs as well. 
Control of a tape recorder for monitoring a channel 
was the original idea, but the circuit can be used to 
control just about anything including the push-to- 
talk circuits of a transmitter. 

The second circuit is an add-on f.m. detector cir- 
cuit using the Amperex TAA570 integrated circuit. 

This circuit is the brainchild of G3SHK and was 
passed through the bulletin of the U.K. FM Group 
(London) via Karl. Although the TAAS70 is a quad- 
rature detector, excellent results were experienced by 
the U.K. f.m’ers with about 100 millivolts of audio 
output from the I.C. at + 5 KHz deviation. Since the 
operating frequency of the detector is determined by 
an LC circuit and not by a discriminator transform- 
er, the circuit should be quite useful in convertor- 
receiver combinations such as the Heath SB and 

[Continued on page 86] 
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REPEATERBILITY 
by Standard Communications 

NEW! SOLID STATE 2M REPEATER SC-ARPT-1 

Complete packaged repeater designed for today’s popular 2M FM 

band. 12 vdc. Ideal for new system or emergency portable operation. 

FEATURES: 

Adjustable C.O.R. 
Time-out timer, adjustable 0-5 min. 
Adjustable carrier delay. 

Remote Control and accessory provisions. 

10 watt R.F. output. 

Receiver: 0.4 uv or less. 
Maximum 3 amp current drain. 

19” Rack Panel Mounting. 

Size: 19”w x 5”h x 9”d. 

00 
Amateur 

Net Price 

2M FM TRANSCEIVER SRC-146A 

ig PP 08 

Solid state, 2 watt, 5 channel, 

hand held transceiver. : Suggested 
Amateur 
Net Price 

Write for complete specifications. 

Standard 
Communications Corp. 

213/775-6284 - 639 North Marine Avenue, INITIO IORS California 90744 
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brand 
ew 

BPS 100 
AC 
POWER 
SUPPLY 

SPECIFICATIONS: Ripple 50 mV typical 
OO Output 13.8V 10 A (regulated) O 
Output 12.5V 18A (regulated) 20 A 
(current limited) OC Input 110 VAC. FEA- 
TURES:: Internal speaker © DC output for 
transceiver and power amplifier ( Jack for 
contro! of amplifier. 

The BPS 100 AC is a compact highly reg- 
ulated unit for use with transistorized RF 
amplifiers and companion transceivers. DC 
outputs for transceiver and amplifier. High 
quality speaker and stylish enclosure make 
this unit a natural for base-station counsel 
use. Inciudes switching functions for con- 
trol of amplifier and an optional RF out- 
put/DC volt meter. 914“ D, 814” W, 6" H. 

TCP 12A 
CONTROL HEAD 

Remote contro! and RF power monitoring 
for TPL power amplifiers. Plugs into amp, 
mounts in any convenient location. When 
amplifier is switched to ‘‘IN’’ position 
meter face glows green. During transmit 
face glows red. Monitors DC voltage. Power 
reads in watts and is sensed by a direc- 
tional coupler included in TPL amplifiers: 
Only 5” W, 2” H and 214" D. 

Te La “OUTPUT 
‘PART NO. | 

FREQUENCY 

j THREE NEW PRODUCTS THAT OFFER 
: THE SAME STATE-OF-THE-ART TECH- 

NOLOGY, RELIABILITY, AND DOLLAR 
VALUE AS THE PROVEN TPL VHF & 
UHF CLASS € AMPLIFIERS 

REPEATER AMPLIFIER 

ALL TPL amplifiers can be ordered in a repeater configura- 
tion. This configuration is designed to mount in a standard 
19” rack, is 5%” high, and is complete with 110 VAC power 
supply. Amplifier is RF shielded and is equipped with BNC 
input and Type N output connectors. May be ordered with 
or without power supply and special carrier operated forced 
air cooling. 
To order use amplifier part number and indicate it is for re- 
peater use. Forced air cooling and AC power supply should 
be indicated if desired. 

TPL amplifiers are designed primarily for the land mobile 
market; walkie talkies, hand held portables, low power 
transceivers and surveillance equipment. TPL has achieved 
economy, small size and reliability through many unique en- 
gineering concepts. Microstrip circuitry is used throughout. 
Only balanced emitter silicon transistors are used and are 
100% tested before being installed, thus assuring the user 
reliable operations, even under the most demanding condi- 
tions. Additionally, these transistors are operated well under 
the manufacturer’s suggested limitations to assure long de- 
pendable life. 

OUTPUT FREQUENCY 
POWER POWER... RANGE PART NO. POWER RANGE 

PA3-1AE 50-250mw 15-25W 136-175MHz PA3-1DD 5- 15W 60-80W 136-175MHz 

PA3-~1AB .75-3W 20-25W My PA3-1EE 50-250mw 80-120W ay 
PA3-1EC 50-150mw  30-50W m PA3-1AE .75-3W 80-120W a 
PA3-1AC 1-5W 35-50W 2 PA3-1DE 5-15W 80-120W dk 
PA3-1DC 6-15W 30-55W 2 PA6-1DE 1-4W 20-30W 400-512MHz 
PA3-1ED 50-250mw  60-80W m PA6-1BC 4-10W 25-35W * 

FCC type accepted for operation under parts 21, Wide band linear amplifiers in any frequency 
81, 89, 91, 93, 95. Meets FCC specification: Part 
5, subpart C, paragraph 5 103 (a). 

Other products: 
VHF FM 25-50 MHz Class C amplifiers 
60W UHF FM Class C amplifiers 
90W UHF FM Class C amplifiers 

Bata 
by 
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range on special order. 

For complete specifications on any of the above 
units please write. 

MANUFACTURED IN U.S.A. 

TPL amplifiers are for commercial applications. 
For non-commercial uses please contact your 

local TEMPO dealer. 

Dealer inquiries invited. 

COMMUNICATIONS INC. 
13125 YUKON AVENUE / HAWTHORNE, CALIF. 90250/ (213) 679-0131 



farthen.... 
and far- 
ther and 

farther... 
with powerful 

60 and 90 watt 

UHF FM Class C 

TEMPO TPL 
power amplifiers 

Miniature power houses! Operates directly from a 

12 VDC power source, automatic antenna switch- 

INPUT. © ‘OUTPUT. FREQUENCY ing, incorporates Balanced Emitter transistors and 
PART.NO. POWER POWER  ~=—- RANGE 

state of the art design practices, making it vir- PAG-IAD 1-4W ft -50-70W ~ 
ro) 2 : 

PA6-IBD 4-10W 50-70W 20 tually immune to damage due to high VSWR or 
PAG-IAE ff 1-4W 80-100W Roc 
PA6-IBE 4-10W 80-100W ay misloading conditions. 

A brand new 220 MHz solid state AM/FM 
transceiver. The 220 TR’s power output is 
4 Waits on FM, 1.5 Watts on AM. The re- 
ceiver is double conversion with a tunable - 

me receiver. FM is detected by a limiter discrim- 
inator featuring full noise saturation for 

TR weak signal reception. AM signals are de- 
tected by a bridge diode detector and full 
AGC is employed to make the most high 
powered signals distortion free. Sensitivity 
is typically .3 microvolts for 20 db quieting. 
Tuning is accomplished in two bands, 220- 
222.5 MHz and 222.5-225 MHz. Its size.. 
only 7”"W x 2%” H x 10%” D. Its price.. 
only $220.00 

@ 

11240 W. Olympic Bivd., Los Angeles, Calif. 90064 213/477-6701 
931 N. Euclid, Anaheim, Calif. 92801 714/772-9200 
Butler, Missouri 64730 816/679-3127 
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THIS MONTH'S BEST BUY FROM ARROW 

Two Meter—5.2 db Power Gain 

Colinear Mobile Antenna 

! 5.2 db gain over 1/4 wave ground 
plane 

SWR at resonance... typically 1.1:1 

! Bandwidth . . . 7 MHz for 1.5:1 or 
better SWR 

Power Rating .. . 200 watts FM 

Height, including mount... 78” 

Radiator . . . 17-7 PH stainless steel 

Field adjustable for lowest SWR 

CHOOSE FROM TWO VERSIONS 

MODEL CGT-144 (illustrated) antenna com- 
plete with trunk lip mount for easy, no holes 
installation on side or edge of trunk lip. 180° 
swivel included for adjustment of antenna to 
absolute vertical. Supplied operational with 
17’ MIL spec RG-58-U and-RL-259 transceiver 
connector factory attached. Antenna is remov- 
able from mount. Shpg. Wt. 3.34 Ibs. $36.95 

MODEL CG-144— Antenna only with %”-24 
base to fit all standard mobile ball mounts. 
Shpg. Wt. 1.84 Ibs. $24.95 

give your mobile signal 
the big push! 
this large aperature, 
two meter 
antenna will create 
a new dimension 
in amateur 
mobile communications. 
—where action counts, 
get the 
decisive advantage 
of colinear power gain 
performance; 
transmitting and receiving ! 

Fairfield ‘County Connecticut Hams - Visit 

our Norwalk Store for Great Local Service. 

/ELECTRONICS, INC. _ ARROW 
NEW YORK CITY, N.Y. 10007, 97. Chambers Street, 212-349-4411, Between Broadway and Church Street . 
BAYSIDE, QUEENS, N.Y. 11361 207-02: Northern Bivd., 212-423-0910, Half Block East of Glearview Expressway 
NANUET, N.Y. 10954 195: West’ Route 59, Half Mite East of Thruway Exit 14 
FARMINGDALE, L.1., N.Y. 11735 900: Route 110; One Mile South of Republic Aviation 
MINEOLA, N.Y. 11501525 Jericho Turnpike; One Half Block East of Herricks Road 
TOTOWA, N.J. 07511225 Route 46, 201-256-8555 
NORWALK, CONN. 06850 18 Isaac Street, Shopping Pl., 203-838-4877 
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Getting An Edge On That 
Amateur Extra CW Examination 

By Al D'Onofrio, *W2PRO 

Bar you interested in getting an honest and 
meaningful edge in passing that forthcoming 
20 w.p.m. Amateur Extra examination? Get- 
ting an edge — even a little psychological edge 
— often spells the difference between success 
and failure. And getting that little edge re- 
quires hardly more than a generous amount 
of common sense, and you now have that. So 
let’s look at this 20 w.p.m. exam in the cool 
light of common sense, and look for ways that 
may afford you an edge in preparing for and 
taking that test. 

First off, recognize that fear is your No. | 
enemy. Fear creates stress, and stress creates 
mistakes — and there’s enough room for hon- 
est mistakes to be made, without your creating 
a few extra ones. Rid yourself of that misplaced 
burdensome fear and you have the biggest edge 
anyone taking an examination could ask for. 

As far as your 20 w.p.m. exam is concerned, 
you rid yourself of that fear by preparing for 
the examination under common-sense simu- 
lated test conditions — just as the astronauts 
had done in preparing for that giant step for 
mankind on the moon. They trained for their 
final examination by simulating, as far as 
practicable, the conditions under which they 
would have to function. 

For them, stepping onto the moon must 
have seemed almost a technicality — they had 
made the voyage hundreds of times; any un- 

reasonable apprehension they may have had at 

the beginning of the lunar project had long 
since been replaced by confidence in them- 
selves, in their craft, and in their support team. 
They gained this unbeatable confidence through 
simulated training exercises. 

By training under simulated conditions, you 
will be able to function successfully later 

under real conditions; the two conditions will 
be almost identical. The result of all this is that 
unreasonable apprehension is replaced by 
confidence in your ability and a relaxed cool- 
headed frame of mind; fear and stress are 
well under control. 

Preparing for the C.W. Exam 

You want to simulate, as far as practicable, 
the c.w. copying speed and conditions under 
which you will be taking your examination. You 

*1537 Central Park Ave., Yonkers, New York 10710 

want to immerse yourself in a solid 20 to 25 
w.p.m. atmosphere, the kind of c.w. that 
WIAW puts out in their code practice ses- 
sions. Copy keyer QSO’s in this 20 to 25 
W.p.m. range, too. Shun the slower and faster 
speeds during your training sessions, and 
especially avoid any Lake Erie Swingers at any 
speed — even though they are great rag chewers. 
While in training, you will keep company with 
only the best. 

If you can afford it, buy or rent a good tape 
machine with a variety of straight text tapes. 
The big advantage in using a tape machine is 
that it puts out the kind of c.w. you'll be copy- 
ing during your examination. 

Be methodical in your training: copy regu- 
larly, but not longer than 30 minutes at a sit- 
ting. Accept the fact that there is a gestation 
period for increasing your copying speed — so 
don’t try to hurry things too much. 

Do not waste your time trying to learn the 
more exotic punctuation marks and ham lingo 
type of abbreviations; the usual ones — 
period, comma, diagonal, and question mark 
— will suffice. For the most part, the c.w. you 
will copy in the examination will be straight 
down the middle of the road English, without 
detours. 

A cardinal rule: use standard headphones 
while copying, preferably without ear cushions. 
You will be wearing them during the examina- 
tion, so you might as well get used to them. 

Remember, there will be others in that exam- 

ination room besides you, such as those taking 
their commercials. Inevitably, you will have to 
contend with unavoidable distractions from 

this human activity. Consequently, do not in- 
sist upon Studio One copying conditions at 
home. Accept a certain amount of room QRM 
as part of the challenge. 

Copy on standard 84 x Il-inch ruled 
paper, the kind with that cardboard in the 
back. Whatever you are writing with — pen or 
pencil — stay with it; nothing is more distract- 

ing than trying to copy in pencil what you have 
been copying for weeks in ball-point pen. 

As an aside, try experimenting with dif- 
ferent copying styles. For example, I have 
found that writing in well-rounded letters is 

easier than writing in small letters: the larger 
script reduces tension. Others release the pen 
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from the paper after each letter, using extra 
wide spacing between words. Whatever copy- 
ing style keeps you relaxed is the one to stick 
with. 
How do you know when your c.w. copying 

speed is good enough for the examination? Con- 
sider your c.w. exam-ready when you can copy 
on paper 25 w.p.m. for one minute. Al- 
though you may be able to handle 20 w.p.m. 
without error for more than a minute, don’t 

bank on being able to do it under stress. Leave 
yourself a 5 w.p.m. margin of confidence to 
compensate for that normal amount of stress 
and anxiety we all experience when we are being 
put to the test. 

Don’t make the mistake in waiting too 
long before you take the examination, think- 
ing that if 25 w.p.m. is good, then 30, or 35 
is better. What happens, ironically, is you run 
the risk of becoming psychologically over- 
trained. Believe it or not, I have known hams 

—QRQ operators today — who honestly admit 
to having flunked their first try out, because 
they became flustered trying to copy at that 
slow-poke 20 w.p.m. When you can copy a 
solid 25 w.p.m.— yourre ready. 

A word about sending c.w. is in order. The 
easiest way to master good sending is to hook 
up a straight key and send in step with WIAW 
at 20 w.p.m. One secret to developing a good 
fist is having your key adjusted properly: 
close spacing of the contacts ( no wider than 
the total thickness of a couple of sheets of 
paper) the weak spring tension; the rest is all 
the wrist. Personal preferences on these adjust- 
ments often vary from one operator to the 
other; therefore, experiment until you find 

the set-up that is easiest for you to send clean 
20 w.p.m. 

During the sending part of the examina- 
tion, the inspector samples the accuracy of 
your c.w., but rarely for a full minute’s worth. 
At this point, he is like a doctor taking your 
pulse for 15 seconds, and based upon his judg- 
ment, multiples times four. 

You may opt to take your electronic keyer 
along instead of using the straight key. Choose 
whatever you feel gives you the edge. 

Here is one of the most beneficial pre-test 
edges of them all: on the day of the examina- 
tion, copy for at least 20 minutes before leav- 

ing the house. This last minute sprint of 
c.w. will keep your confidence level high, and 
help maintain the proper physical and mental 
attitude. In some respects, it’s similar to the 
relief pitcher in the bull pen, working right up 
to the minute he’s called to the mound. 

Don’t hurry on your way to the FCC ex- 
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amination site. Examination hours are usual- 
ly flexible, enabling you to saunter in any © 
time before 12:00. e | 

If, along the way, you feel yourself becom- 
ing too tensed up, stop for a leisurely coffee 
break; you’re not working against a stopwatch. 

Taking the C.W. examination 

In the examination room, select a seat that 

best suits your immediate needs and tempera- 
ment. For instance, if you subconsciously feel 
uneasy about looking at that tape machine, — 
which to you possesses all the affection of a — 
sleeping cobra, then select a seat far away from — 
it. Give yourself the edge. 

Stay away from the doorway areas and 
opened windows. There’s too much activity — 
near the doorway, and a sudden blast from a 
truck air horn from the street could swamp 
your best copying efforts. 

Once seated, adjust your straight key and 
send something — anSOS isalways appropriate — 
at such times. Someone will answer your call 
with laughter. The object is to loosen up, relax 
those facial muscles. Yawn, stretch your — 
arms, wiggle in your chair, chat with your 
neighbor about how these keys feel strange. 
He'll welcome the chance to chat with an old 
friend. Relax... relax. 

With the preliminaries completed, comes the 
piece de resistance — the 20 w.p.m. receiving 
examination. The inspector will offer you a — 
pad or a sheet of paper to write on; ask him for — 
another sheet of paper, just in case. I’m prob- 
ably the only ham who ended up handing in 
one sheet of copy plus the cardboard backing, — 
written on both sides. A little longer and I — 
would have handed in the table top. 
When he starts the tape machine, take a deep 

breath for courage, and copy everything you ~ 
hear — even the series of V’s that usually pre- 
cede the actual text. Copy as best you can, 
remembering that you need to copy only one- 
minute’s worth of test out of a total of five 
minutes — you need only to copy 20% out of 
the total sent. Now, how generous can those 
FCC fellers get. 

Suddenly, without warning, yoi’re copy- 
ing an AR: the receiving examination is over. 
Use the next minute to good advantage by 
quickly looking over your copy, crossing 
those T’s and dotting those I’s. The copy — 
is still yours until you’ve handed it to the in- 
spector. 

While your received copy is being checked by 
an inspector, another may administer the send- 

[Continued on page 84] 
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: Dear 

Ei 

i 

: OK? 
2 (] SWAN 500CX Transceiver 
j 5 Bands—550 Watts ......... $529.95 

5 (] SWAN 600R Receiver ...... $439.95 

3 (] SWAN 600T Transceiver 
: 5 Bands—600 Watts ......... $589.95 

; [] SWAN FP-1 Telephone Patch . . $48.95 
Z [-] External Crystal Oscillator 

BWAN( 5S 1 OX 638-50 sc ee $53.95 
. C1] VOX Accessory, SWAN VX-2 .. $35.95 

[_] Audio Notcher/Peaker, 
2 ~ SWANICAF/500 .......... $59.00 
a [_] IF Noise Blanker, 
i ~ SWAN NB/500............ $89.00 

[_] Inline Watt Meter, 
SWAN WM-1500........... $49.95 

[] 117V AC Power Supply, 

SWANI7XCP sr. 2 $109.95 

[] 12-14V DC Power Supply, 
SWAN (14-11. 72-58 2 is a $139.95 

DC Converter for 117XC, 

SVAN LA C98 ere Se nlp $69.95 

(_] 1200 Watt Linear Amplifier, 
SWAN 1200X ............ $259.95 

[-] 2000 Watt Linear Amplifier, 
SWAN MARK II........... $679.95 

(] SWAN 270B Portable Transceiver 
5 Bands—260 Watts ......... $469.95 

(] SWAN FM-2X Transceiver 
2 Meter FM—-10 Watts........ $299.95 

[] SWAN FM-1210A Transceiver 
144 Channel 2 MeterFM...... $359.95 

(] SWAN VHF-150 Linear Amplifier 
2 Meter FM—150 Watts 299.9 

ELECTRONICS 
A subsidiary of Cubie Corporation 

305 Airport Road ° Oceanside, CA 92054 

Phone (714) 757-7525 

S&S Vb £4 FE 

Just thought you might like to know that | still have plenty of shaving lotion and 
talcum left over from last Christmas. | really prefer to pick out my own Shirts, socks 
and ties, too. What !’d really like to have is the SWAN equipment I’ve checked below. 

L] 5 Band Remote Control Mobile 
Antenna, SWAN 55C ....... $129.00 

L] 5 Band Manual Switching Mobile 
Antenna, SWAN 45.......... $79.00 

[_] Trap Dipole Antenna, 
SWAN 80/40 .............. $29.95 

[_] 4 Band Trap Vertical Antenna, The famous 

GOLDEN SWAN 1040V ..... $69.95 

[-] Mobile Antenna Bumper Mount, 

Seto 5S Sere ee $24.00 

[] 2 Element 40 MTR. BEAM, 
SWAN MB-40H ........... $145.00 

[J 2 Element SWAN TB-2A ...... $89.95 
[] 3 Element SWAN TB-3A..... $108.00 

[] 3 Element Heavy Duty 
SWAN TB-3HA 

[-] 4 Element Heavy Duty 
SWAN TB-4HA $148.00 

This check list can be used as an order blank. Check 
the items you want, fill in data below and mail to 
Swan. But do it soon to assure delivery before 
Christmas. All shipping charges will be collect. 

a © @ 0 ee, ¢ © 6 @ « 

Name Call 

street. = 

City State_______——Zip 

Payment by [] Check [] Money Order [] C.O.D. 
[_] SWAN Finance (10% down payment enclosed) 

(Calif. residents add 5% sales tax) 

If Charge, check plan desired: 

[_] BankAmericard + 

Expiration Date. 

[-] Master Charge + 

Expiration Date_ 

4 digit Interbank #_ 

[_] SWAN Account # 

Check here if this is an add-on order [] § 
GE PS WS BP Oy EE Ge SEE ER TR RS OS se es ee 
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The most important 

development since the 
beginning of SSTV 

ROBOT MODEL 70 MONITOR AND MODEL 80 CAMERA 

*295.. 
Robot Goes Factory Direct 

These are the identical camera and mon- 

itor that have been selling through deal- 

ers for $495 and $465. But with our new 

factory direct marketing program and 

our substantial growth in sales volume we 

can now offer our complete line of SSTV 

equipment at new, low prices. 

ROBOT 
ROBOT RESEARCH INC. 

7591 Convoy Court 
San Diego, California 92111 
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Bl 

oO 

O Model! 70 Monitor $295 

oO 

O 

City. Sg Dh os aor 

California residents add 5% sales tax. 

You can now order your equipment direct 

from our factory and we will ship freight 

collect. All prices are F.O.B. San Diego, 

Ca., and APPLY IN U.S. & CANADA 

ONLY! 
DIRECT EXPORT INQUIRIES TO: MAGNUS OVERSEAS CORP. 
5715 North Lincoln Avenue, Chicago, Ili. 60645. Cable ULLMAG 

Please send your new factory direct price list. 

Enclosed $______——_—. Please send the following 
equipment via AIR O or SURFACE O 

| 
| 
| 
| 

Model 80 Camera $295 | 
25 mm fl.9 lens $25 

| 
| 
| 
| 
l 

Call 

States ee iD 
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Slow Scan 
By Copthorne Macdonald,*, W1GNQ 

fast month we explored the concepts of ge- 
ometric distortion and picture resolution as 
they pertain to SSTV. This month we’ll con- 
tinue to look at the problem of evaluating 
SSTV gear by focusing our attention on some 
of the other aspects of monitor performance. 

Limiters 

In a slow-scan camera or FSS the brightness 
variations in the scene are converted into fre- 
quency variations of an audio subcarrier. What 
this really means is that we have encoded our 
brightness information in such a way that the 
time duration of % cycle of subcarrier tells us 
the brightness of the particular picture element 
being scanned during that half cycle. The first 
step of the decoding operation in the monitor is 
to pass the incoming signal through a limiter. 
The ideal limiter gives square wave output of 
constant amplitude regardless of the input am- 
plitude, and a time between axis crossings ex- 
actly equal to that of the input signal. (The 
“axis crossing”’ is the zero voltage point where 
an a.c. signal goes from plus to minus, or minus 
to plus.) No real-world limiter is perfect, but 
some are lots worse than others. You can tell a 
lot about a limiter by feeding a low distortion 
sinewave into its input and observing the lim- 
iter Output on a scope. Over what range of in- 
put level does the output amplitude remain con- 
stant?, is the first question to ask. How does 
this range of audio level compare with your re- 
ceiver output level? During fast fading condi- 
tions the receiver a.g.c. does not react quickly 
enough to keep the receiver output constant. 
Dips in audio level down to 30 db below nor- 
mal are quite possible. There might be per- 
fectly useable information in that -30db sig- 
nal, but if the limiter no longer limits, that in- 
formation will never appear in the picture. 

The second major limiter problem is that of 
second harmonic distortion; and it too can be 
detected by feeding a good sinewave in. Here, 
the output square wave is not square. The pos- 
itive half cycles are all appreciably longer or 
shorter than the negative half cycles. Some- 
times this unbalance occurs at all levels of in- 

*P.O. Box 261, Forest Part Station, Springfield, 
Mass. 01108 

put voltage, sometimes only at high or low in- 
put levels. With second harmonic distortion 
present, the low pass filter which follows the 
discriminator output rectifier is now called 
upon to eliminate the subcarrier frequency itself 
rather than just the subcarrier harmonics. In- 
adequate filtering can result in a ‘“‘dot” pattern 
on the screen. There are other possible causes of 
such a dot pattern, the most likely of which is 
second harmonic distortion in the video detec- 
tor driver amplifier (in monitors which amplify 
the discriminator a.c. output and rectify right at 
the CRT grid). 

Grey Scale 

A television system, in addition to producing 
a monitor picture that is geometrically faithful 
to the original scene, should also maintain fidel- 
ity with respect to the relative brightness of 
various parts of the image. The human eye has 
a logarithmic rather than linear sensitivity 
characteristic. Man is able to cope with a tre- 
mendous range of light levels. A sheet of white 
paper in the noon sun has roughly 10,000 foot 
candles falling on it. On a moonless night, far 
from a city, the incident light is about one mil- 
lionth of a foot candle, yet the eye can spot the 
piece of paper in both instances, if it has time to 
become adapted to the light level present. On 
that moonless night the stars appear very 
bright, yet we know that we cannot-see them in 
the daylight even though they are shining just as 
brightly. Our eyes just can’t detect an incre- 
mental brightness increase if it is small com- 
pared to the overall brightness being experi- 

Input Sine wave 

Ideal limiter Output 

limiter Output with 

bad 27 harmonic 
distortion 

Fig. 1 — Limiter performance, with and without 
2nd harmonic distortion. 
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Logarithmic Transmitted 

Reflectance Subcarrier 

Chart Freq. 

White 2300 ~ 
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(Slow- scan vidicon or 

flying spot scanner) 
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Linear y x 

1} Pickup 
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vidicon camera ) 

2300 
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| Pickup 

Device 
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(Slow-scan vidicon or 
flying spot scanner 

with logarithmic amplifier) 

enced. An audio level must be increased | db, (a 
sound power ratio of 1.26) to be detected as an 
increase in loudness. In the same manner, 
brightness must be increased by some min- 
imum ratio to be detected as an increase. An 
added brightness of one foot candle would be 
considerable if the initial brightness is only one 
or two foot candles. Add one foot candle to 1,- 

000, however, and you’d never notice it. 

Grey scale charts are made in two varieties; 

linear and logarithmic. The linear chart gener- 
ally has 10 steps, with reflectance in 10% steps 
from near zero (black) to near 100% (white). A 
linear chart is strange to look at. To the eye the 
steps at the black end seem much too big and at 
the white end, too small. The logarithmic grey 
scale chart has reflectance steps that differ from 
one another by the ratio of 1.4/1. These steps 
look more “equal” to the eye’s logarithmic re- 
sponse. The logarithmic grey scale chart goes 
from “black to white” in 10 increments that ap- 
pear roughly equal to the eye.' It is a reason- 

A set of four accurate I”* 10” logarithmic reflectance 
strips is available from Electronic {ndustries Associ- 
ation, 2001 Eye St. N.W., Washington, D.C. 20006 
for $3.00 postpaid. Order “1 set grey scale overlay 
strips for resolution chart.” 
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CRT CRT 

Drive Light 

Voltage Output 

Xa / 
EEN 

NOISE = 
Black 

4 ‘Limiter (Black compression + 
+ excessive noise in 

Discriminator black ) 

White | 

Black 

(Logarithmic relationship 
+ preserved. noise optimumly 

Discriminator distributed) 

Limiter 

White 4 

Black be 

Limiter (Logarithmic relationship 

+ preserved. noise optimumly 

Discriminator distributed) 

Fig. 2 — System grey scale performance for various image pickup schemes. 

able goal that a TV system be able to repro- 
duce this chart so that one can see all ten steps 
on the monitor. Some closed-circuit TV sys- 
tems can do this; many slow-scan systems can- 

not. 

There are-several problems. First of all, the 
CRT is non-linear. The primary nonlinearity is 
in the electron gun itself. A one volt increase in 
voltage near cutoff causes much less beam cur- 
rent increase than a | volt increase near zero 
bias. I'll try to avoid the math; enough to say 
that the curvature is just the opposite of a log- 
arithmic curve. The second part of the problem 
is that many slow-scan pickup devices are lin- 
ear. What a strange thing to say! We want the 
complete transmission/reception system to be 
linear. The CRT has an inherent non-linearity. 
It turns out that what we really want is a com- 
pensating non-linearity in the pickup device. 
We want it to be logarithmic rather than lin- 
ear, so that its curve, multipled by the CRT 
curve will give a reasonably straight line. Too 
many non-linearities to grasp? Perhaps fig. 2 
will help. It shows what happens to the grey 

scale in various systems. 
Flying-spot scanners, 7290 vidicons, and 



the most powerful antennas under the sun! 

The Best Vertical There IS! 
80 through 10 meters | 

gain 18AVT/WB 
New, from the inventors of wideband verticals. | 
Pack some punch! All the omnidirectional performance of Hy-Gain’s i 
famous 14AVQ/WB...plus 80 meter capability! Unrivaled performance, 
rugged extra heavy duty construction, and the price you want...all in 
one powerful package! 

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

t Recessed coax connector furnished. 

& Top loading coil and four element static hat. 

@ Constructed of extra heavy wall high tensile aluminum. 

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

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

® No dissimilar metals to cause noise. 

i SWR 2:1 or less at band edges. 

& Maximum legal power with low frequency drift. 
# Exceedingly low radiation angle makes DX and long haul contacts 

a cinch...whether roof or ground mounted. 
& Very low RF absorption from insulating materials. 

The 18AVT/WB is constructed of extra heavy duty, 
taper swaged, seamless aircraft aluminum with full 
circumference, corrosion resistant compression 
clamps at all tubing joints. This antenna is so rigid, 
so rugged...that its full 25’ height may be mounted 
using only a 12” double grip mast bracket...no guy 
wires, no extra support...the 18AVT/WB just stands 
up and dishes it out! 

Order No. 386 $59.95 

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

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

HY-GAIN ELECTRONICS CORPORATION 
P.O. Box 5407-FL, Lincoln, Nebraska 68505 
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Plumbicons are inherently linear devices. Con- 
ventional vidicons are logarithmic and there- 
fore a sampling camera is logarithmic. The lin- 
ear pickup devices give a picture that is very 
‘“contrasty.’’ Things go from black to white ina 
hurry without many grey shades in between. 
Fortunately, in SSTV we are often looking at 
one specific object rather than a “‘scene.”’ It is 
possible in these instances to carefully adjust 
the illumination to our pickup device to “*cen- 
ter’ what grey scale capability we have on the 
one object. OK for a start, but far from opti- 
mum. A better approach is feeding the linear 
pickup device into a logarithmic amplifier as 
shown in fig. 2. 

Since the CRT non-linearity occurs in the 
monitor, why not correct it there? If it wasn’t 
for noise entering the system in the transmis- 
sion path, it wouldn’t matter where the non-lin- 
earity is corrected.-Look at fig. 2 again. If noise 
is mixed with the received signal it will ride in 
equal amounts on all the grey levels. If the grey 
steps are equal amplitude at this point in the 
system (as they will be with a logarithmic 
pickup device, or linear device with log ampli- 
fier) the noise will bother each grey step equal- 
ly. If the steps are logarithmic, the noise will 
affect the black end much more than the white 
end. The darker grey shades get literally ‘‘lost 
in the noise.” 

The preceding was a discussion of the more 
or less classic TV system grey scale problem. In 
SSTV we have some unusual non-linearities 
that are added to the basic ones. The first wrin- 
kle is that the afterglow brightness 1s not neces- 
sarily proportional to the “‘writing”’ brightness. 
This was touched on in the August column and 
will be'discussed again in a moment. Other non- 
linearities may be present in the f.m. mod- 
ulator or discriminator. Film non-linearities 
affect the flying spot scanner performance. My 
very first flying-spot-scanner used black and 
white negatives, and I found by accident that 
underexposed negatives gave much better sys- 
tem grey scale performance than normally 
exposed ones. We have much to learn about 
these non-linearities and how to use them to 
help, rather than hurt, system grey scale. 

Summarizing, in testing our equipment we 
want to look at logarithmic grey scale charts 
with our cameras. Ideally we want to convert 
this logarithmic input to the camera into a lin- 
ear step staircase signal for transmission, in 
order to optimize noise performance. A linear 
staircase signal is thus the appropriate test sig- 
nal to feed into a monitor to visually check its 
grey scale capabilities. 
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Screen Brightness and Contrast 

Closely related to the grey scale matter is the 
performance of long persistence phosphors. 
The P7 phosphor has been around since World 
War II, and while the RCA curves give persis- 
tence data under certain operating conditions, 
there is no overall industry control of phosphor 
characteristics. It is even possible for two man- 
ufacturers to take phosphor powder from the 
same batch and make tubes with different per- 
sistence characteristics due to differences in 
CRT processing techniques. We badly need 
more data in this area. What is the brightness at 
the instant of writing? Two seconds later? Eight 
seconds later? Actual measurements on pro- 
duction monitors and CRT’s are needed. Spe- 
cial test equipment would have to be designed 
to get this data. I picture a photomultiplier tube 
married to a microscope that looks at a single 
scan line on the monitor. The problem is gath- 
ering enough light to get a good signal-to-noise 
ratio at the photomultiplier output. 

Sync and Sweep Performance 

In addition to various geometric distortions 
which were discussed last month, there are a 

number of factors than can please or displease 
you about monitor sweep performance. What 
happens when you tune from a local station 
sync’d to the 60 Hz line to a DX station sync’d 
to 50 Hz? Do the sweep oscillators on the mon- 
itor need readjusting, or does the size just 
change? How accurately must the receiver be 
tuned for the monitor to lock-in properly? If 
tuning is critical, is a tuning indicator pro- 
vided? How easy is it to use? 

The question of directly triggered horizontal 
sweep vs. the a.f.c. type is important. With a di- 
rectly triggered sweep, if a sync pulse is not re- 
ceived, that particular scan never starts. If a 
single ‘false’ sync pulse is received (QRM or 
noise at just the wrong frequency) a line will 
scan at the wrong time. In an a.f.c. sweep cir- 
cuit the sweep oscillator runs continuously and 
its frequency and phase is controlled by com-. 
paring its retrace with the arrival of sync pulses, 
and generating a voltage that controls the os- 
cillator’s frequency. The advantage of this tech- 
nique is more reliable performance under mar- 
ginal conditions. An occasional missed sync 
pulse is not a disaster, an occasional extra one 
isn’t either. This circuit is sometimes called a 
“flywheel” syne circuit. The comparison is ap- 
parent. The disadvantage of the a.f.c. circuit is 
that it normally takes an appreciable time to 
lock-in following a prolonged disturbance such 

[Continued on page 88] 



CQ Reviews: 
The Swan FM1210-A 
2 Meter FM Transceiver 

By Glen E. Zook* K9STH 

Swan Electronics’ latest contribution to the 
amateur 2 meter f.m. world is the FM1210-A, 

a 12 channel, solid-state, f.m. transceiver in 

the 10 watt output class. Although the unit 
resembles the older FM-2X model, it is com- 

pletely different. The receiver and transmitter 
frequency selector switches are separate from 
each other, thus giving a total of 144 different 
frequency combinations. Of these channels, 
four each transmit and receive slots are filled. 
Also included with the unit is a separate 12 
v.d.c. output a.c. supply, microphone, antenna 
connector, mobile mounting bracket, spare 
fuses and pilot lamps. Front panel controls in- 
clude frequency selectors, microphone jack, 
squelch control, on-off-volume control, re- 

ceiver/transmit meter, and transmit indicator 
lamp. 

Technical Details 

As stated previously, the FM1210-A out- 
wardly resembles the FM-2X. However, the 

inner working of the unit are quite different. 
Of course the FM1210-A is fully solid-state, 

but many changes have been incorporated. Of 
prime interest is the placement of all receive and 
transmit crystals in an oven assembly to insure 
frequency stability. Also, receiver selectivity 
is greatly improved. 

Transmitter: The transmitting section of the 
Swan is rather straight-forward. Crystal multi- 
plication is 12 times, and modulation is pro- 
vided by the phase method. Each crystal is 
selected by a 12 position rotary switch, and 
each is provided with an individual trimmer 
capacitor for warping to frequency. The output 
of the transistor oscillator is fed through a 
buffer stage consisting of a single transistor. 
The 12 mHz signal is then modulated by a 
single phase modulator stage with well-pro- 
cessed audio (including IDC). The 12 mHz 
energy is then amplified again in a single 
stage, then tripled in the next stage. The next 
two transmitting stages are doublers with five 
stages of amplification at 146 mHz. The final 

*FM Editor, CQ. 

amplifier is protected from mis-matched loads 
by an “APC” or Automatic Protection Cir- 
cuit. Basically this circuit samples the reflected 
power and applies a bias to the amplifier stage 
following the modulator. When the s.w.r. 
reaches a preset level, the transmitter shuts it- 
self down until the problem is corrected. The 
sensitivity of this circuit can be set in the field 
if desired. Also, the final amplifier can be tuned 
while the unit is in the case through holes in 
the back apron. A low-pass filter and change- 
over realy complete the transmitter. 

Receiver: The receiving section of the Swan 
FM1210-A is a bit unconventional in design. 
Although it is a dual-conversi6n superhet, the 
high i.f. frequency is 16.9 mHz rather than 
10.7 mHz as in the FM-2X. A total of 12 chan- 
nels may be selected by a rotary switch, giving 
a total of 144 transmit-receive combinations. 
The front-end of the unit consists of two JFET 
stages stagger-tuned to give uniform response 
over the entire 4 mHz of the two meter band. 
The first mixer is a bi-polar which mixes 130 
mHz energy from the Ist oscillator/tripler 
chain. A buffer stage is provided between the 
tripler and mixer to provide isolation and rejec- 
tion of unwanted harmonics. The resulting 
16.9 mHz i.f. signal passes through a crystal 
filter and is amplified by a single bi-polar stage. 

The Swan FM1210-A is a 12 channel transmit, 12 
channel receive, 2-meter f.m. transceiver in the 

10 watt output class. A.c. power supply is in- 

cluded as a separate package, but at no extra 

charge. 
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Topside of the Swan FMi210-A. Note the 16.9 
mHz crystal filter and use of shielding in the front- 

end area. 

Swan FM 1210-A 2M Transceiver 

Genera! Specifications: 

Size: 814" x 7” x 3”; 8Y% pounds 

Power Requirements: 13.5 v.d.c. @ 0.3a. Stdby.; 

2.5a. Transmit, 117 v.a.c. @ 8w. Stdby.; 30w. 
Transmit 

Accessories Furnished: Microphone, a.c. power 
supply, mobile installation hardware, cables, 
and four each transmit and receive crystals. 

Technical Specifications 

Receiver Claimed Achieved 
Sensitivity (20 db 

quieting) — O.Spuy 0.27pv 
Adjacent Channel Rejection 

+30 kHz.... 80db (+25 kHz) 83db 
#60 kHz none — 86db C0 8 ee oe ee ee 

Audio Recovery (full quieting signal) 
45 KHz dev: 2-22. L.5w. L.7w. 
+7 5 kHz dev; 2.3. 1.5w. 1.8w. 

415 kHz dev. 2. 1.Sw. 1.Qw.t 

Number of Channels ...... 12 12 

Frequency Stability ... 0.001% t 

Transmitter 

Power output 

ac supply -.. 22.5. 10 w 12 w 
C6 133 ee 10 w 12.5 w 

Deviation 
ce ee we ee 

one eae 

0.001% 

ft Noticable distortion at +15 kHz deviation 

Frequency Stability ... 0.0005% 

t Three of four receive crystals held 0.001% 
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The signal is then applied to the second mixer, 
also a bi-polar. 16.445 mHz energy is provided 
from the 2nd oscillator, and the resulting 455 
kHz signal is amplified and limited by a single 
integrated circuit. Audio is removed from the 
signal by a discriminator, and amplified by 
two transistor stages and an integrated cir- 
cuit output stage. Squelch is noise derrived. 

Metering: A relative signal strength meter 
is provided on the front-panel. This meter also 
doubles as a relative power output meter. 

Specifications & Performance 

The Swan FM1210-A was operated in con- 
junction with the base power supply for several 
weeks with no problems. It was then run 
through its paces under controlled circum- 
stances. The power output was in excess of the 
10 watts rated, and receiver sensitivity was al- 
most 6 db better than specs. Adjacent channel 
selectivity and spurious responses were also 
within specifications. The preset deviation was 
a hair above the factory specified settings, but 
not excessive. All frequencies except one re- 
ceive frequency held within tolerances. This 
frequency was held after resetting the trimmer. 

Transmit audio quality was excellent. Re- 
ceiver audio was not quite as good due to the 
small size of the internal speaker (tinny sound). 
However, the received audio was still satisfac- 

tory. 

Construction 

Construction of the Swan FM1210-A is 
quite good. A majority of the components are 
mounted on two phenolic circuit boards, in- 
cluding the crystal oven. The hand wired sec- 
tions are acceptable, but improvement could 
be used in the area behind the front panel. The 
case and chassis of the unit and power supply 
are relatively rugged and should be able to 
take considerable abuse. 

General Comments 

As in all units some criticism is justified. 
First of all, the manual gets off to a good start 
with pictures of the circuit boards, schematic, 

and then leaves one cold with no alignment 
data except the “APC” level adjustments. Sec- 
ondly, the transmit channel indicator is dif- 
ficult to read due to it being a small mark on 
the knob aligning with an escutcheon on the 
front panel. Possibly, a small pointer on that 
knob might improve things. Also, the receiver 
indicator is difficult to read in direct sun light 
or high level indoor lighting. This is due to the 
indicator being back-lighted with a dark back- 



Underside of the FM 1210-A. The large box at the 
center is the crystal oven containing both re- 
ceive and transmit crystals for better frequency 

Stability under widely varying environmental 

temperatures. 

ground. Possibly changing to a dark numeral 
on a light background would help. 

The selection of crystals included with the 
FM1210-A is a source of mixed-emotions. All 
four transmit and three of the four receive are 
excellent choices. The four transmit crystals 
are as follows: 146.220 mHz, 146.340 mHz, 

146.760 mHz, and 146.940 mHz. Receive cry- 
stals are 146.280 mHz, 146.880 mHz, 146.760 
mHz, and 146.940 mHz. It is the 146.280 mHz 
receive frequency that is a poor choice. 146.280 
mHz is normally the input frequency for a 
146.880 mHz output repeater. A much better 
choice would have been a 146.820 mHz crystal 
to go along with the 146.220 mHz transmit 
crystal. A check with Swan revealed that the 
person who made this decision was no longer 
with the company and the reason for the 
146.280 mHz receive frequency decision was 
unknown. Possibly it was intended to be 
146.820 mHz, but someone flip-flopped a 
number. 

Now, back on the good side, the incorpora- 
tion of an oven (using two lamps as heat 
source) is a good idea. Some amateurs using: 
the solid state rigs, especially in regions with 
either high or low temperature extremes have 
degrees below zero F. In the South and South- 
west temperatures in the summer often go 

over 100 degrees with a resulting 130 or 140 
temperature inside a parked car. Then, when 

the air-conditioner is turned on, the tempera- 
ture under the dash drops rapidly. Thus, an 
oven assembly eliminates quite expensive 
high accuracy crystals and still keeps the de- 
sired stability. 

Next, the inclusion of an a.c. power supply 

in the basic package makes the unit a good 

A hatch is provided for access to the crystals in- 
side the oven. Note trimmer capacitors and the 

four crystals included. 

deal for both base and mobile operation. Also, 
the number of crystals included is a bit unusual 
(and good!). Finally, the mobile mounting 
bracket is quite sturdy and should eliminate 
rattles that sometimes plague amateur f.m. 
installations. 

Allin all, if the budget can stand the $329.00 
price tag, the Swan FM1210-A is worth con- 
sidering. For additional information contact 
Swan Electronics at 305 Airport Road, Ocean- 
side, California 92054. — KOSTAS 

It a matter of Life and Breath! 

Give More to 
Christmas Seals 
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THE GALAKY 390A 
MORE POWER, MORE FLEXIBILITY FOR THE 

Fixed Station... 

ji 

GT-550A Transceiver Order No. 855 Ham Net $595.00 

The GT-550A is the best transceiver on the market for the money. Bar none. Costs just $595.00 and 
runs 550 watts. Operating either fixed station or mobile, this transceiver is guaranteed to have a 
top frequency stability after warm-up. We’re so proud of the stability we include a graph with each 

GT-550A showing the purchaser how stable his radio was when it went through final check. 550 
watts SSB; 360 watts CW; sensitivity better than .5 uv for 10 db S+N/N; stable—45 db carrier 
suppression; 25 KHz calibrator and vox option; no frequency jump when you switch sidebands. 

RF550A contains high accuracy watt meter; calibrated in 400 and 4,000 watt scales; switch 
for forward or selected power; switch to select 5 antennas or dummy load. Order No. 857 
Ham Net $75.00 

RV550A is a solid state VFO. Function switch selects the remote unit to control Receive- 
Transceive-Transmit frequency independently. Order No. 856 Ham Net $95.00 

SC550A Speaker Console with headphone jack. AC400 power supply will mount inside. 
Order No. 858 Ham Net $29.95 

AC400 Power Supply is heavy duty solid state to operate GT-550A at full power, on SSB or 
CW, and with switch selection of 115/230 VAC, 50/60 Hz input voltages. Order No. 801 Ham 
Net $99.95 

Hy-Gain’s Super Thunderbird TH6DXX 

¢ “Hy-Q” Traps ¢ Up to 9.5db forward gain ¢ 25db front-to- 
back ratio « SWR less than 1.5:1 on all bands « Takes maxi- 
mum legal power « 24-foot boom. Order No. 389 
Ham Net $179.95 

Hy-Gain’s 18 AVT/WB 

¢ Wide band performance, 80 through 10 meters * Three Hy-Q 
traps ¢ Top loading coil « True 1/4 wave resonance on all 

bands « SWR of 2:1 or less at band edges. Order No. 386 
Ham Net $59.95 

Hy-Gain’s Thunderbird TH3Mk3 (not shown) 

e “Hy-Q” traps ¢ Up to 8db forward gain « 25 front-to-back ratio 
¢ Takes maximum legal power. Order No. 388 Ham Net $144.95 

Hy-Gain’s 400 Rotator/Indicator 

¢ Handles large beams and stacked arrays with ease —up to 10 times 
the mechanical and braking capability of any rotator on the market. 
Order No. 400 Ham Net $229.95 

Ta a Perera re area o>. 

EASY FINANCING * 10% DOWN OR TRADE-IN DOWN + NO FINANCE CHARGE IF PAID IN 90 
DAYS » GOOD RECONDITIONED EQUIPMENT ~ Nearly all makes and models. Our reconditioned 
equipment carries a 15 day trial, 90 day warranty and may be traded back within 90 days for full 
credit toward the purchase of NEW equipment. Write for bulletin. Export inquiries invited. 

TED HENRY (W6UOU) BOB HENRY (WOARA) WALT HENRY (W6ZN) 

g@ 

11246 W ivingie Bivd. Los Angeies, Calif 43064 713/477-6701 
93, N cucid Anaheim, Calif 9280] /14/772.9200 
Butler Missouri 64730 816/679-3127 

“World s Largest Distributor of Amateur Radio Equipment” 
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BY IRWIN MATH,* WA2NDM 

S... starting this column last April, we have 
received numerous requests for information re- 
garding the various IC’s and methods available 
for converting the common BCD outputs of 
most counting methods to either 7 segment, 10 
line, or other codes, in order to operate various 
types of readouts. We have therefore decided to 
attempt to cover this topic fully for the next two 
months. 

To begin with, let us first see just what BCD 

really is! Fig. | shows a very simple chain of 
four flip-flops connected as an elementary 
counter. Note that each flip-flop is shown as a 
block with certain inputs and outputs. For the 
sake of this discussion, these inputs and outputs 

will perform as follows: 
T = Toggle input; a positive pulse to this 

point will change the state of the flip- 
flop. 

R = Reset input; a positive pulse to this 
point will cause the flip-flop to come to 
what we will refer to as the ‘‘zero 
state’ or “initial state’ regardless of 
what state the circuit is in. 

Q = Q output; this point will be of digital 
zero in the “‘zero state” and digital | in 
the triggered state. 
Q bar output; this point is the com- 
plement to the Q output. Whenever Q 

is Zero, Q must be | and vice-versa. 
Also, for our discussion, we will assume that a 

flip-flop will only be triggered (at the T input) 

Q 

*5 Melville Lane, Great Neck, N.Y. 11023. 

A B € D 

Reset 

Fig. 1 — A simple flip-flop counter. 
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Fig. 2 — Various states for the flip-flops in fig. 1, 

when 16 pulses are applied. 

by the fall time of a pulse and will ignore the 
rise-time (except when a reset pulse is applied). 

As we can see from the first figure then, ap- 

plying a positive pulse to the reset line will cause 
all flip-flops to go to the zero state and all out- 
puts, which we have labelled A, B, C, and D, 
will become digital 0. 

We will now apply a series of pulses to the in- 
put of the first flip-flop and see what happens. 
With the fall time of the first pulse, FF, will 
trigger and Q, will become high. With the fall 
time of the second pulse, FF, will again trigger 
and Q' will now go back to zero. Since the input 
of FF’ is connected to Q' however, it will see a 
fall time at this point, trigger, and cause Q? to 
become high. This action will repeat for all of 
the other flip-flops in the chain as shown in fig. 
2. You will notice that all of the ‘‘action”’ oc- 
curs only at fall times. 

Another way to show this sequence of events 
is in fig. 3. What we have done here is to simply 
list the O and | states in a column. This type of 
representation can be thought of as a binary 
code table since it seems to indicate the binary 
equivalent (1’s and 0’s) of the number of pulses 
fed into the counting chain. If we now introduce 
external circuitry into our flip-flop counter, to 
electronically force our counter to reset itself to 
the zero state after the ninth input pulse (i.e. on 
the tenth) we have created a decimal counter. 
Fig. 4 shows a “brute force’? method of accom- 
plishing this. At the completion of the ninth 
pulse, A is high (1) making Q low ((O) and D is 
high making Q* low. These inputs, along with 

After 

Input Pulse 

Fig. 3 — Zero and 1 

states for fig. 2. Note 

that this representa- 

tion is of the time after 

the application of the 

input pulses. 
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HIGH ACCURACY CRYSTALS y 
FOR OVER 30 YEARS 

$3.15 
Postpaid in U.S.A. 

TYPE 900 TYPE 901 

Either type for amateur VHF in Regency, Swan, Standard, Drake, Varitronics, 

Tempo, Yaesu, Galaxy, Trio, Sonar, Clegg, SBE, transmitter or receiver. GE, 

Motorola, RCA or Oven use $4.95. Quotes on others. 

Specify crystal type, frequency, make of equipment and whether transmit or 

receive when ordering. 

BASSETT VACUUM BALUN 

BASSETT VACUUM TRAP ANTENNA SYSTEM 

Complete packaged multi-band antenna sys- 
tems employing the famous Bassett Sealed 
Resonators and Balun from which air has 
been removed and replaced with pure 
helium at one atmosphere. Operating bands 
are indicated by model designation. 

MODEL DGA-4075 .... $59.50 
MODEL DGA-204075 .. $79.50 
MODEL DGA-2040 .... $59.50 
MODEL DGA-152040 .. $79.50 

Tel 

The famous sealed helium filled Balun. . . 
employed with the DGA Series Antenna 
Systems. Solderless center insulator and 
easily handles more than full legal. power 
while reducing unwanted coax radiation. 
Equipped with a special S0-239 type coax 
connector and available either 1:1 or 4:1. 

MODEL DGA-2000-B ... $12.95 
Postpaid in U.S.A. 

CONTACT YOUR DISTRIBUTOR OR WRITE FOR DATA 

Savoy Electronics Inc. 
P.O. Box 7127 - Fort Lauderdale, Florida - 33304 

: 305-566-8416 or 305-947-1191 



Input 

Fig. 4 — A “brute force” decimal or decade 
counter. 

the inverted input is fed to a simple 3 input 
NOR gate. The characteristics of the NOR 
gate are such that when all 3 inputs are low, the 

output will be high. 
When the tenth pulse comes along (remem- 

ber — nothing will normally change in the flip- 
flops until the fall time) the third input will also 
become low due to the inverter and the NOR 
gate will produce a high output resetting all 
flip-figps to zero. As soon as this happens, Q' 
and Q* becomes high and the reset line is dis- 
abled resulting in the entire counter chain wind- 
ing up in the zero state. The chart for this 
counter is shown in fig. 5 and its information is 
known as BCD or binary coded decimal. 

Some of the more common dividers or 
counter chips available with such a BCD output 
are: SN7490 decade counter; SN74196 50 mHz 

decade counter; SN74190 UP/DOWN decade 
counter; MC938 and MC780P decade counters 

(Motorola); 9306 UP/DOWN decade counter 
(Fairchild); 9310 and CuL9958 decade counters 

(Fairchild); and CD4017 decade counter 
(RCA). These chips are by no means the only 
ones available but represent typical surplus 
items at reasonable prices. 

So, we now have a BCD output from our 
digital clock, voltmeter, frequency meter, etc. 
— how do we display it? The “‘old-fashioned”’ 
but least expensive way is to use a series of low 
cost lamps labelled ‘‘1-2-4-8”’ and connect them 
through suitable driver transistors to outputs A, 
B, C, and D as shown in fig. 6. Any high signal 
on an input line will bias the corresponding 
transistor full on, and will light the proper 
lamp. The problem with this method however, 
is that a calculation is required every time a 
reading is taken (the number 7 would light the 
1, 2, and 4 lamps, for example). A much better 
method is to employ a BCD to decimal de- 
coder circuit which will convert the 1-2-4-8 four 
line information to ten line information, a line 

After 

Input Pulse 

Fig. 5 — A BCD Chart 
of the circuit in fig. 4, 

and standard BCD 
output. 

for each of the digits from 0 through 9. Such 
circuits can be built with gates as shown in 
fig. 7. 

In the example each gate is a 4 input NAND 
gate. By remembering that all inputs to a gate 
must be high in order to have a low out-put, we 
can see that all outputs will be high except for 
the proper decoded output. To employ this cir- 
cuit with our lamps, we must invert the output 
and employ ten lamps. Fig. 8 shows how to do 
this with a single PNP transistor for each lamp. 

The ten lamp display just described is quite 
easy to read since only one lamp lights for each 
digit. It is not as ‘‘classy” as a composite read- 
out however, but is the minimum that would be 

acceptable to most experimenters. Fortunate- 
ly, you do not have to start interconnecting 
gates as complete BCD to decimal converters 
are available in integrated circuit form. 
We will stop our discussion at this point as 

there are a couple of new items we would like to 
mention this month. In January we will resume 
with a list and description of the more popular 
types of BCD to decimal as well as 7 segment 
decoders. We will also cover storage chips and 
explain their function. 

Fairchild Semiconductor has released its 
3814, as MOS type device that combines all of 
the functions of a 4% digit digital voltmeter in 

a Lamp 

Supply 

From 

Flip-Flops 

or Decade 

Chip C 

D 

Fig. 6 — A simple lamp readout scheme. Al- 

ternately, voltage and current compatible lamps 

can be connected directly to flip-flops. 
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Fig. 7 — A BCD decimal converter made up of 
NAND gates. Tracing the inputs will show exactly 

how the decoder operates. 

one single chip. In fact, with a 3814, all that is 

necessary is a decoder/driver (for BCD natu- 
rally) and readout of your choice. The entire 
chip is TTL compatible which will enable it to 
be used with the 7400 series. Cost is $16.25 in 
100 quantity and probably in the $20 range for 
smaller quantities. I would suggest that inter- 
ested people write directly to Fairchild at 313 

5v. 

To Output 

of BCD to 2 

Decimal 

Decoder 

"ge 

Fig. 8 — A driver circuit for use with 10 discreet 

lamps. 
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Fairchild Drive, Mountain View, California 

94040 for a data sheet and price information, 
which should be available at the time you read 
this. 

Another new item from Fairchild is their 
uA706 audio amplifier. This integrated circuit 
contains a 5 watt power amplifier and pre- 
amplifier with a 3 megohm input resistance and 
4 ohm output. Enough internal feedback is pro- 
vided to keep distortion at .3% for 50 mw out- 
put, .5% at 2 watts output and 3% at 4.5 watts. 
The entire unit is further designed to operate 
from a 12 volt supply and should be ideal for 
mobile receiver use. Cost is $2.50 per chip in 
100 quantity and the chip should be available at 
this time. Again, write to Fairchild for lower 
quantity prices and data. 

We are pleased to announce the availability 
of a new diode “‘pack”’ for experimenters being 
offered by M. Weinschenker, Box 353, Irwin, 

Penna. 15642. For $6.50 per half-pound $10 
per pound) Morry will send you a batch of 
diodes, zener and otherwise, that you can sort 

and use in various solid state projects. We ob- 
tained a sample package and got the following: 

23 - 200 piv or greater 2 amp silicon recti- 
fiers 

6 - 400 piv or greater | amp epoxy silicon 
rectifiers 

42 - | watt zener diodes assorted voltages 

(epoxy) 
110 - 400mw zener diodes assorted volt- 
ages (glass) 
8 - 400mw reference zener diodes (the 
expensive kind) 
6 - 3 amp 100 piv glass rectifiers 
3 - 5 watt epoxy zener diodes, assorted 
voltages 

At this point, we stopped counting — try it 
yourself and see why!!! Of the ones we checked 
only | bad unit showed up. We have been told 
however, that a typical | pound mix will con- 
tain about 1400 pieces, (it seems like a million!) 

and 80% good. Zeners and rectifiers will be 
present in power levels of 400mw, | watt and 5 
watt and many (about half of our assortment) 

are labelled. At less than | each, how can you 
go wrong? 

After our August power supply column was 
published, we received a number of letters and 
cards essentially saying, “Hey, you forgot the 
XYZ chip from ABC manufacturer for only 
50° or the ZYX chip from CBA for only $2 
each, 3 for $5.” I must regretfully state that if 
these same readers had only written to me in 
advance I would have been most happy to share 

[continued on page 88 | 
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Incomparable CX7A SITE) / OTE 

Pe 2078/ore Now Presents the most complete 
line of State-of-the-Art Equipment ever offered the Amateur — 
Available very soon from Payne Radio. 

Features: Specifications: 
RELIABILITY IS NOW standard equipment. @ SENSITIVITY: Better than 10db signal-plus- 
Every CX7A ‘‘burnt-in’’ and cycled more than noise-to-ratio for .25 microvolts at 28MHZ. 
96 hours. © SELECTIVITY: 2.4 KHZ @—6db, 1.8:1 (6:60 | @ QUALITY-PLUS. Every componentisinstrument cb) shape factor. (16 pole crystal lattice Filters) A grade. American-made, and individually tested. optional: 
ALL MODES 10 thru 160 meters in full 1 MHZ © CARRIER and unwanted sideband suppression. bands with overlaps. Minimum 6OQdb. 

© BROAD-BAND TUNING. Instant band changes @ IMAGE and IF REJECTION: more than 60db without tuning. 
; @ TRUE BREAK-IN CW with T/R switching. POWER LEVEL: 300 to 500 watts p.e.p. plus, 

@ IF SHIFT — deluxe ORM slicer. @ continuous duty cycle. @ PRE-IF NOISE-BLANKER that really works. POWER AMPLIFIER: 8072 final completely 
@ RF ENVELOPE CLIPPING — sounds like a Kw. broad-banded driver and final. 150 watts con- 
. TWO VFO’'S Transceiver Plus receiver. tinuous dissipation rating. 

BUILT-IN: Spotter, FSK shift, tsansmit offset, 

wattmeter, SWR meter, e:ectronic CW Keyer. 

x7 A=eeDoaluxe, integrated Stations u:8 cs mesteccc.g- crue te oceanside tee ee an. $2395 
Still top-of-the-line. Now greater quality and reliability 
than ever before. 

CX-10 Integrated Station mage. sence estes cree ee ts fe El Mn $1795 
Single VFO, PS-10 required, optional plug-in keyer. 

CR-1200 State-of-the Art Receiver) .........5cccccecscccviocsricicechcsececeveessucetbceeoececeseecectecececsleecceccis $1095 
Single VFO, |.F. shift, noise blanker, high sensitivity 
-selectivity. 

CT-1500 State-of-the Art Transmitter .o.........ccccccccsssccccesesscccccessececeecesscecccecccecccccccececccccecees $1450 
Single VFO, 300 watts, PS-10 A/C required. 

CR-1500 Special Application Receiver oo... ecccccccccccsssscsceccececcecececscecceccecceccccccsccsececccccccees $1650 
Two VFO’s. 

PS-10 Al GsPowermSuppl y gas cieeee  oe e B AS nhs Oh oe De $ 210 
PS-10 D/CPOW6r SUD DIV gee tetas fox eae eh eC ime ons AR 2 AO $ 210 
EV ELOMeeY FOUor CXS oe cee ee eae mune BR ts lig we Nee es $ 225 
SC-10 station, Console gta. ssrsisssetctrcc ter coed. case tit tate bree a Lasts ee $ 350 
CXL 2X me UWOLMm eter transvertera: seam crpichwier ser ele, ua oe ee $ 460 

Phone/write DON PAYNE, K41D, for a brochure, personalized service, 
and a KING-SIZE trade-in on any gear you have — one piece — or the 
whole station. A small deposit will reserve any new piece of Signal/One 
as it becomes available very soon. 

PHONE me ae Box 525 HONE 
ey: (615) 384-5573 Sprinofield, Tenn. 37172 eaeee (615) 384-5643 
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Announcing the Single Band 
Worked All Zones Award Program 

BY JOHN A. ATTAWAY, K4IIF* 

EE ective Jan. 1, 1973, special WAZ awards 
will be issued to licensed amateur stations 
presenting proof of contact with the 40 zones 
of the world on one of the 5 high frequency 
bands, 80 - 10 meters. Contacts for a single 
band WAZ award must be made after 0000 
hours GMT, Jan. 1, 1973. Proof of contact 
shall consist of proper QSL cards checked by 
the DX Editor or a member of the CQ DX 
Award’s Advisory Committee. Single band 
certificates will be awarded for both two-way 
phone, including s.s.b. and a.m., and two-way 
C.W. 

The first two-way c.w. winner and first two- 
way phone winner on each of the 5 bands will 
receive a handsome plaque showing that he is 
number one for that band and _ mode. 
Subsequent winners will receive numbered cer- 
tificates. 

Amateurs competing for the plaques must 
have their cards checked by the DX Editor, 
P.O. Box 205; Winter Haven, FL 33880. It is 
suggested that the cards be sent by registered 
mail as the winner will be determined by the 
earliest postmark. 

The following overall rules apply to the 
single band WAZ program: 

I. The official CQ WAZ Zone Map will be 
used in determining zone boundaries. 

2. Confirmations must be accompanied by 
a list of claimed zones showing the call letters 
of the station QSOed and the mode. The list 
should also show the applicant’s name, call 
letters, and complete mailing address clearly. 

3. All contacts must be made with licensed, 
land based, amateur stations working in au- 
thorized amateur bands. 

4. All contacts submitted by the applicant 
must be made within a 250 mile radius of the 
original location. 

5. Any altered or forged confirmations will 
result in permanent disqualification of the 
applicant. 

6. Continued use of poor operating ethics 
will result in disqualification of the applicant. 

7. Include with the application $1.00 or 8 
International Reply Coupons to defray the 
cost of the certificate. 

*DX Editor, CQ 

8. Decisions of the CQ DX Awards Advi- 
sory Committee on any matter pertaining to 
the administration of this award shall be final. 
final. 

9. Allapplications should be sent to the DX 
Editor, P.O. Box 205, Winter Haven, Florida 
33880. 
10. Zone Maps and/or WAZ applications 

are available from the DX Editor or from CQ 
for a self-addressed stamped envelope or self- 
addressed envelope and | IRC. 

The following list of zones is presented as a 
guide. Any questions will be decided by the 
zone map. 
Zone 1. Northwestern Zone of North 
America: KL7, VE8-Yukon, the VE8- 
Northwest Territories Districts of Makensie 
and Franklin, and the islands west of 102° 
including Victoria, Banks, Melville, and 
Prince Patrick. 
Zone 2. Northwestern Zone of North 
America: VO2-Labrador, that portion of VE2- 
Quebec north of the 50th parallel, and a 
portion of the Northwest Territories-VE8 east 
of longitude 102°. The latter includes part of 
the District of Franklin and the islands of King 
William, Prince of Wales, Somerset, Gathurst, 
Devon, Ellesmere, Baffin, and the Melville and 
Boothia Peninsulas. 
Zone 3. Western Zone of North America: 
VE7, W6 and the W7 states of Arizona, Idaho, 
Nevada, Oregon, Utah, and Washington. 
Zone 4. Central Zone of North America: 
VE3, VE4, VES, VE6, the W7 states of 
Montana and Wyoming, W0, W9, W8 (except 
W. Va.), W5, and the W4 states of Alabama, 
Tennessee, and Kentucky. 
Zone 5. Easter Zone of North America: FP8, 
VEI, VOI, that portion of VE2-Quebec south 
of the 50th parallel, VP9, W1, W2, W3, the W4 
states of Florida, Georgia, South Carolina, 
North Carolina, and Virginia, and the W8 
state of West Virginia. 
Zone 6. Southern Zone of North America: 
XE and XF. 

Zone 7. Central American Zone: FO8- 
Clipperton, HP, HR, KS4, KZ5, TI, TI9, VP1, 
TG, YN, and YS. 

Zone 8. West Indies Zone: CM/CO, FG7, 
FM7, HH, HI, KG4, KP4, VP2, VP5, VP7, 
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KC4-Navassa, PJ2M/FS7, PJ2E, PJ2S, and 

YV0-Aves. 

Zone 9. Northern Zone of South America: 

FY7, HK, PJ2, PZ, 8R, 9Y4, and YV. 
Zone 10. Western Zone of South America: 

CP, HC, HC8, and OA. 
Zone 11. Central Zone of South America: PY 

and ZP. 

Zone 12. Southwest Zone of South America: 

CE: 
Zone 13. Southeast Zone of South America: 

CX, LU, VP8, and Antarctic prefixes. 

Zone 14. Western Zone of Europe: CTI, 
CT2, DJ/DL/DM, EA, EA6, EI, F, G/GB, 

GD, GI, GM, GW, HB, LA, LX, ON, OY, 

OZ, PA/ PI, PX,SM/SL, ZB2, and 3A2. 
Zone 15. Central European Zone: FC, HA, 
HV St irsiS@ Ob, OHS OKNSPUAZ.2UP. 

UQ, UR, YU, ZA, ZB1/9H1, 9AI. 
Zone 16. Eastern Zone of Europe: UAI, 
UA3, UA4, UA6, UA9-Bashkir & Chkalov, 

UBS, UC2, UN1, and UOS. 
Zone 17. Western Zone of Siberia: UA9- 

Sverdlovsk, Chelyabinsk, Komi, Jurgan, Molo- 
tav, Omsk, Tyumen, plus UH8, UI8, UL/7, 
and UM8. 

Zone 18. Central Siberian Zone: UA9-Novo- 

Here's 

what the 

DXer 

has been 

THE AMATEUR RADIO 

DX HANDBOOK 
DON MILLER, W9WNV 

° 

asking 
for! 

postpaid 

CQ Magazine 
14 Vanderventer Ave 
Port Washington, LI, NY 11050 

Please send me copies of the 
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sibirsk, Tonsk, Kamerovo, and Altai; UAQ- 
Keasnoyarsk, Irkutsk, Chita, Bruyate 
Mongolia, and Dickson Island. 
Zone 19. Eastern Siberian Zone: UAQ-Kha- 

barovsk, Amur, Yakutsk, Primorsky, Sakh- 

alin Island, Wrangle Island, and the Soviet 

Kuriles. 

Zone 20. Balkan Zone: JY, LZ, ODS, SV, 

TA, YK, YO, ZC4/5B4, and 4X4. 
Zone 21. Southwestern Zone of Asia: EP, 

HZ, MP4, 9K, VS9 (except Maldives and 
Socotra), YA, YI, 4W1, UD6, UF6, UG6, and 
AP-West Pakistan. 

Zone 22. Southern Zone of Asia: AC3, ACS, 

CR8, 4S7, VU (except Andaman and Nicobar 

Islands), 9N1, and S. Bangladesh. 

Zone 23. Central Zone of Asia: AC4, the BY 

provinces of Sinkiang, Kansu, and Hinghai, 
JT1, and UA@-Tanna Tuva. 

Zone 24. Eastern Zone of Asia: BY (except 
the provinces in Zone 23), BV, CR9, and VS6. 

Zone 25. Japanese Zone: HL/HM, JA/KA, 

and KR6. 

Zone 26. Southeastern Zone of Asia: HS, 

XV, XW, XZ, 3W8, and VU2-Andaman and 

Nicobar Islands. 

Zone 27. Philippine Zone: DU, KC6, and 
KG6. 
Zone 28. Indonesian Zone: CRO, VR4, VK9 

(except Nauru, Norfolk Is., and Christmas Is.), 

VSS, 8F, and 9M. 
Zone 29. Western Zone of Australia: VK6, 

VK8, and VK9-Christmas Is. 

Zone 30. Eastern Zone of Australia: 
VK2,° VK3, VK4)V.K5e°V R72 and 

Macquarrie Is. 
Zone 31. Central Pacific Zone: KB6, KH6, 

KJ6, KM6, KP6, KW6, KX6, VK-Nauru, 
VRI, VR3, and ZM7. 

Zone 32. New Zealand Zone: FK8, FO8, (ex- 

cept Clipperton), FU8/YJ, KS6, VK9-Norfolk 

Is., VR2, VR5, VR6, ZK1, ZK2, ZL, and 5W1. 
Zone 33. Northwestern Zone of Africa: CN2, 

CN8, CT3, EA8, EA9, 3V8, and 7X. 
Zone 34. Northeastern Zone of Africa: ST, 

SU, and 5A. 

Zone 35. Central Zone of Africa: CR4, CR5- 

Guinea,{/EL, TU, TY i277 se N26 5 UL, 

5V, 6W8, 9GI, and 9LI. 
Zone 36. Equatorial Zone of Africa: CR5- 
Sao Thome, CR6, EAQ, TJ, TL, TT, TN, TR, 

9Q5, 9US, 9J, ZD7, and ZD8. 
Zone 37. Eastern Zone of Africa: CR7, ET2, 

ET3, FL8, 601, 602, SH3, 5X5, 5Z4, and 7Q7. 
Zone 38. South African Zone: ZD9, ZE, and 

ZL: 

VKI1, 
VKO- 

[ Continued on page 90] 



By Jerry Hagen, WA6GLD* 

DX Hall Of Fame 
The Northwest DX Meeting held on August 

5 and 6 at the Double Tree Inn in Seattle was 
the setting for the induction of Ted Thorpe, 
ZL2AWJ and Chuck Swain, K7LMU into the 
CQ DX Hall of Fame. The presentation of the 
plaques was made by Rod Linkous, W7YBX 
(Western Washington DX Association CQ DX 
Committeeman) and accepted by Donald A. 
Miller, WOWNV/W6ERO. 

Both Ted and Chuck were lost at sea during a 
tropical hurricane when returning from Wallis 
Island after operating as FW8ZZ in January of 
1966.' Ted, ZL2ZAWJ was one of New Zea- 
land’s most active DXers and was also active in 
DX contests and from VRSAB and ZK2AF 
while Chuck had operated with Don on sev- 
eral DXpeditions including K7LMU/ 
3W8, WIWNV/XU, W9IWNV/8F3 and 
K7LMU/HS. As fate dictated. Don had re- 
turned to California to speak at the California 
DX Conference and did not accompany Chuck 
and Ted on the disastrous trip to Wallis Island 
as originally planned. As the foremost qualifica- - 
tion for entry into the CQ DX Hall of Fame is 
service to the DX fraternity, it is only fitting 

that these individuals, who lost their lives for 

DXing, be honored and inducted. 

DXCC Country List Changes 

In the September 1972 DX column a com- 

ment on the country list by this editor stated 

that no changes had been made by the ARRL 

as of press time. Well, true to form — two 

changes to the DXCC Countries List were 

made effective October 1, 1972. These changes 

are the annulment of Maria Theresa and the 

deletion of Minerva Reefs from the active 

country list. The deletion of Minerva Reefs was 

made because the Kingdom of Tonga annexed 

Minerva and the reefs no longer meet the 

* P.O. Box 1271 Covina, California 91722 

“The DXpedition” CQ Mar., Apr., & May 1968. 

CQ DX Hall of Fame 

Gus M. Browing, W4BPD 

November 1, 1967 

John M. Cummings, W2CTN 

March 23, 1968 

Stewart S. Perry, WIBB 

August 16, 1968 
Richard C. Spenceley, KV4AA 

March 1, 1969 

Danny Weil, VP2VB 

September 15, 1969 

H. Dale Strieter, W4DQS 

May 23, 1970 
Stuart Meyer, W2GHK 

October 31, 1970 

Martine Laine, OH2BH 

January 22, 1972 

Ted Thorpe, ZL2ZAWJ 

August 6, 1972 

Chuck Swain, K7LMU 

August 6, 1972 

mileage criteria of 500 miles from land of the 
same administration to qualify as a separate 
country. No official announcement of the rea- 
son for deletion of Maria Theresa was made, 
however it is presumed that the existance of this 
reef could not be verified. At the same time it is 
anticipated that Mellish Reef (located ap- 
proximately 500 miles East of Australia) will be 
added to the DXCC List after VK9JW’s highly 
successful operation. The two deletions and one 
addition reduce the total number of current 
DXCC countries to 321. These actions were in 

accord with recommendations made by the 

42/4 / iil 

CQ DX Hall of Fame plaques for Ted Thorpe, 

ZL2AWJ and Chuck Swain, K7LMU are ac- 
cepted by Don Miller, W9WNV. The Awards were 
presented by CQ DX Committeeman Rod Link- 
ous, W7YBxX, on the left at the 13th Northwest DX 

Convention in Seattle 
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Bill, W5SZV with his DX license plate in Texas. 

While at KC6WS Bill made over 9,000 QSO’s and 

earned WPX and the CQ DX Award on 2XSSB. 

ARRL DX Advisory Committee. The CQ DX 

column is pleased to see that these changes were 

the result of the DX Advisory Committee work 

as we feel that the DXers should play an 

important role in the administration of the 
competition as they contribute much effort and 
enthusiasm. 

Special Interest DX Activity 

The CQ DX column has always encouraged 

special interests within DXing as we feel that 

enthusiasm for 160 meters, 10 meters, QRP 

and mobile DXing are good for DXing and 

amatuer radio. An excellent opinion represent- 

ing mobile DXers was written by W8KOI and 

is reprinted below: 

I am very much interested in the COQ DX 

Awards program. However, there is a rule 

which seems unreasonable and a provision lack- 

ing for a special class of operators. 

The rule requiring contacts be made from the 

The other KC6 license plate in Texas is Bill’s 
(KC6WS) XYL who was KC6YL and is now sign- 

ing WA7SFA/5. 
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same call area appears generous. The cover of 
any recent callbook will reveal that a substan- 
tial number of hams move every year as do the 

rest of the US population. My job has taken me 

to the 9th district for the last two years where | 

made my DX contacts and received QSLs. 
These being less than 100 are worthless. It was 

no less different working these from Wisconsin 

than it would be from Ohio. 

Being an apartment dweller I am forced to do 

my h.f. operating 100% of the time as a mobile. I 
also enjoy my mobile DXing and I feel the 100 

countries requirement is attainable. For the 

regular mobileer who travels in more than one 

call area and the amateur who puts in a rig just 

for vacation again have to throw out DX QSOs 

from any call area but their own. From Seattle 

to Tucson is a long way, but it is all the 7th call 

area. From Mobile, Alabama to Old Town, 

Maine is approximately the same distance but 

hams herein are at a disadvantage, quite un- 
reasonably. I urge CQ to consider changing this 
rule for mobile operation. 

The Milliwatt, a QRP group publication of-: 
fers the special awards QRPP DXCC and 
QRPP Milliwatt for working over 100 countries 
with powers of under five and under one watt. 
The first QRPP DXCC award winner was 

The CQ DX Award Prestem 

CW. DX 

W2KXL 100 . 
VE7BZC 101 

$.$.B. DX 

*219 .... K6GKU 230 
. EP2DX 231 

DL9PO 
W3FUM 

_ IGOKE 
~YVIKZ 

* Omitted in error from previous listing. 

CQ DX Award Endorsements 

CW: DIICK-275, DIICX-28 mlz. 
S.S.B.: DL2VS-150, W9KRU, YVIKZ-300, 
W4WSF, EP2DX- Low Band 

Complete rules for the CQ DX Award 
Program may be found on pg. 58 of the 
January, 1971 issue. Application blanks 
and reprints of the rules may be obtained 
by sending a self-addressed, stamped en- 
velope to Award Manager, P.O. Box 1271, 
Covina, CA 91722, or to the DX Editor. 



awarded the trophy shown with lovely Karen 
Thomas. The Millowatt hopes that this will 
create more QRP interest. 

In response to several requests of this nature, 
the CQ DX Committee is considering the addi- 
tion of special endorsements to the CQ DX 
Award for Mobile and QRP DX accomplish- 
ments. 

Outstanding DX Achievements 

This months outstanding achievement is 

made to the Southern California DX Club for 

dillegence of members who have earned the 5 

Band DXCC Award. As of this writing nine (9) 

members have qualified for the coveted plaque 

which is nearly 5% of the total number issued to 
date. Of course the start in 1969 was marked by 

much enthusiasm and many early morning 

phone calls! As 80 meter European signals are 

faint on the West Coast, heavy concentration 

on South America, Central America and the 

Carribean is a must. Activity from the Pacific 

and Asia is scant on 75%-80 meters so timely 

schedules were highly important. The first W6 

award took 13 months to accomplish while 

several East Coast stations worked and re- 

ceived QSLs within 6 to 9 months. SCDXC 

recipiants of 5 Band DXCC are K6KA (14), 

WONJU (5), W6OANN (26), W6JKR (43), 

WA6GLD (47), W6AM (54), W6EJJ (70), 

W6MAR (#126), and W6DQX (#180). It is 

interesting to note that all winners except 

WO6ANN and W6AM used inverted *“*V”’ anten- 

The WAZ Program 

S.S.B. WAZ 

~JA3KW) 1025 
W201 1026... OKIAWZ 

C.W.-Phone WAZ 

Complete WAZ rules are shown on pgs. 
64-66 of the June, 1970 issue of CQ. Ap- 
plication blanks and reprints of the rules 
may be obtained by sendinga self-addressed, 
stamped envelope to DX Editor, P.O. Box 
205, Winter Haven, FL 33880. 

The Milliwatt recently awarded this trophy to Bob, 

K40CE (CQ DX Committeeman for N. Carolina 

DX Association) for working QRPP DXCC. But 

who really looks at the trophy!! 

nas. In addition to SBDXCC, three members 

(WONJU, W6JKR, and W6EJJ) have also been 

awarded SBWAS. Congratulations to the 

Southern California DX Club for a fine DX 

achievement. 

AEE 

Frank, DL7FT operating from Albania as ZA2RPS 

in June of 1971. Frank is surprised at the large 
number of W/K Stations who have not requested 

QSL’s. QSL direct to DL7FT. 
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WPX HONOR ROLL 

The WPX Honor Roll is based on con- 
firmed current prefixes which are sub- 
mitted by separate application in strict con- 
formance with the CQ Master Prefix 
List. Scores are based on the current Pre- 
fix total regardless of an operators all- 
time prefix count. 

MIXED 

Michael Bakos 

Garry V. Hammond ... 
Howard Gerberth 
Jean-Pierre Guillou .... 

Joseph M. Olnick 
Frederick W. Riecks ... 

Heinz Hildebrand 
Chuck Banta 

Heribert Rechl 

John P. Billon 

Djura Borosic 
John R. Leary 
D.A.G. Edwards 

Leonhard Poelt 

George A. Mack 
G. B. Fisher 

Robert C. Sommer . 

John F. Wojtkiewicz ... 
Bill Bergmann 
Serafino Franchi 

John G. Troster 
Bob Huntington 
Charles L. Hutchinson . 
Paulo J.S. Coelho , 

John C. Kanode 

Frank Cahoy 
“Biu” Marra 

Daniel K. Sullivan 

K. J. Deskur 

James Edwards 

Larry Brockman 
J. O. Archibald 
Terry Baxter 
John Marhefka 

Boris Goransson 
WA@CPX = Edward C. Gray 

SSB 

Gay E. Milius, Jr... 
Manoel F. De Almeida 
Karl Muller 

Edward A. Goodbout .. 826 
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W8LY 
W8KPL 
W2HO 
W2AIW 
DLIQT 
VK3AHQ 
ON4QX 
W9FD 
WB2FMK 
KISHN 
OK2DB 
G2GM 
DJ7CX 
YUIAG 
SM5BNX 
W4IC 
K2AAC 
16SF 
W7ISQ 
KILWI 
W8GMK 
K2ZRO 
VOIAW 
VE40X 
OK2QX 

Alfonso Porretta 

Juan G. Chen 

Giampaolo Nucciotti 
Heribert Rechl 

Arthur B. Johnson .«... 

D. A. G. Edwards 
Francesco Cherubini . 
Michel Dort 

George A. Mack 
Chuck Banta 

Arden B. Hopple 
James D. Edwards 

T. Ositis 

James Chavarria 
Armenghi Franco 

CW 

Michael A. Bakos 

William W. Simpson 
W. Vollkommer 

Charles W. Rogers .. 
Helmut Baumert 

Henry Denver 
Bob Berge 
W. W. Johler 

Robert J. Rasche 

Chuck Banta 

Jaroslav Dufka 

F. D. Cawley 
Leonhard Poelt 

Djura Borosic 
Ake Sundvik 

George A. Mack 
J. O. Archibald 
Serafino Franchi 
John G. Troster 
F. Wendell Boyden, Jr. . 
John Marhefka 
K. J. Deskur 

Clarence Mitchell 

D. E. McVittie 
Ing. Jiri Pecek 

It is with great tribute, but also sadness that 
Joe Hiller, W4OPM, now a silent key, is 
being retired as the All Time Leader of the 

Mixed, CW, and SSB WPX Honor Rolls. 

Joe’s enthusiasm, operating skill and 
sportsmanship provide a standard which 
will be difficult for WPXers to equal. His 
help with WPX News and service while a 
member of the CO. DX Committee will be 
greatly missed by the CQ DX _ Depart- 
ment. 
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Here And There in the World of DX 

Bert, K4BZH/VP7 has QRT from Andros 
Island, Bahamas and relocated to Florida. He 
has received no QSL’s since moving, and will be 
glad to QSL-address in QSL section — John, 
CT2AK works all bands and is the holder of 
WAS and DXCC and is pursuing WAZ, WPX 
and 5BDXCC — ZFIWE, is net control for the 
Cayman Turtle Net which consists of former 
ZF call holders. Bill (ZF1WE) is manager of 
the Pan-Cayman house where visiting hams 
most likely operate. The Posts and Telegraph 

The WPX Program 

S.S.B. WPX 
70... WBSIAY 712 .... SM7DNL 

_ 713 .... HBSARL 

C.W. WPX 

#1186 ... W2GRR__ 1197 ... WALIMP 
1196 HAIG) 

Mixed WPX 

349 .. WA4LDM 351... VE7BZC 
350 -s1-. K3NEZ 352.... WOJHV/7 

— 353 .... K8SMMH 

VPX 

43 DL-12-936 

* Omitted in error from previous listing 

WPX Endorsements 

SSB: DKSGX, SM7DNL-250, 
W9KXK-500, W@GYM-650, W8GKM, 
CTILN-700 

CW. ClILN-350, K2MFY-450, 
VEIMF-500, TUISF-700 

MIXED: K2MFY-500, WB4KZG-700, 
CTILN-800, W3PVZ-900 

WPNX: WN4SIJ-150 
80 Meters: WA4LDM 

10 Meters: W2EHB 

160 Meters: WA4LDM 

Europe: W3AIZ, WAIJMP, K3NEZ 
North America: KIMFY 

Oceania: W4WSF 

Complete rules for WPX, WPNX and 
VPX may be found on pg. 67 of the Febru- 
ary, 1972 issue. Application blanks and re- 
prints of the rules may be obtained by send- 
ing a business size self-addressed stamped 
envelope to Award Manager, P.O. Box 1271, 
Covina, CA 19722 or to the DX Editor. 

l4ZSQ was recently awarded the SSB WPX 
Award and scored over 1 million points in the 

1971 CQ WW Phone Test. 

Department is very cooperative in issuing 
reciprocal licenses. — The 37 foot ocean rac- 
ing yacht Tamure is making a voyage through 
the French nuclear test area. The purpose was 

to protect atmospheric and marine pollution. 

Amateur ham operation will be conducted by 

ZLIBNA — Carl, KA2QW, president of the 
FEARL transferred in August. — The Camel 
Drivers Radio Club bulletin is edited by 

YAIAB and active YA’s reported are YAIRA, 

VAUW CeVATGN Tes VAT KY Vv ATEM: 
YAIFD, YAIAH, YAIGVM, YAIOS, and 

YAINDF. The YA net meets on Fridays on 
7040 kHz at 0330Z and Saturdays at 14285 
kHz at 1500Z. The Gozo Amateur Radio 

Society has convinced the Malta licensing 
authorities to assign 9H4 calls to Malta 

amateurs located on Gozo Island — Great for 

WPX! — W3CK spent 61 days in XE land with 

a travel trailer, but without any amateur opera- 

tion. Reciprocal licensing with Mexico has not 

been established — The KAI DX operation was 

from Marcus Island with WB6CGM, KA2AA. 
KA2AS, and KA2BL planning to make the 
DXpedition — Bryce, ZL3JC is attempting to 
get a WAS-Novice and needs assistance to 
work Novices in Vermont, New Hampshire, 
and Delaware. His address is: Bryce Thornton, 
95 McKenzie Av., Christchurch, New Zealand 
— Ken, C21TL and custodian of C29ED states 

[Continued on page 92] 
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Propagation 

BY GEORGE JACOBS, *W3ASK 

The big story is still the sunspot cycle and its unex- 
pected rise in activity. 

According to daily observations made of the sun 
at the Zurich Observatory, a monthly mean sunspot 
number of 74 was reported for August, 1972. This re- 
sults in a smoothed sunspot number of 72, centered 

on February, 1972. The solar cycle has increased by 
7 points between August 1971 and February 1972, 
when it should have decreased by about 10 points. 

Solar activity is now almost 50% higher than 
predicted earlier this year, with a smoothed sunspot 
number of 51 now forecast for December, 1972. A 
more detailed discussion of the present solar cycle 
will appear in next month’s issue of CQ, entitled 
“Sunspot Cycle 20 — The Cycle That Wouldn’t 
Quit.” 

The level of solar activity expected this month 
should result in good DX propagation conditions on 
the h.f. amateur bands. 

For example, the 10 meter band should open an 
hour or so after sunrise, peaking on signals from an 
easterly direction before noon; from a_ southerly 
direction during the afternoon hours; and from a 
westerly direction during the late afternoon and 
early evening hours. 

Excellent openings are expected on the 15 meter 
band, to one area of the world or another, from 

shortly after sunrise through the early evening hours. 
This should be the optimum band for Dx openings 
during much of the daylight period. 

Good-to-excellent DX propagation conditions are 
forecast for 20 meters during December. Opening at 
sunrise, the band is expected to remain open to one 
area of the world or another through the daylight 
hours and into the early evening. To some areas of 
the world, 20 meters may remain open during many 

of the hours of darkness as well. Optimum DX 
conditions are expected on this band during and 
shortly after local sunrise, and again during the late 
afternoon and early evening hours. 

DX propagation conditions on the lower fre- 
quency amateur bands should improve during 

December and the winter months. This is the season 
when static levels should be at their lowest values in 
the northern hemisphere, and signal levels to many 
areas of the world should be stronger than at any 

other time of the year. The 40 meter band is expected 
to open for DX during the late afternoon hours, with 
the first signals coming from Europe and other areas 
in a northeasterly direction from the USA. During 

*11307 Clara Street, Silver Spring, Md. 20902 
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LAST MINUTE FORECAST 
Day-to-Day Conditions Expected For 

December, 1972 

Rating & Forecast Quality 

Propagation Index ........... (4) (3) (1) 
Date 

Above Normal: 4, 9-10, 15, A A C 

22, 26, 29, 31 

Normal: 1-3, 5, 8, 11-12, B C E 
14 16-175. 21 ea ees 
27-28, 30 

Below Normal: 6-7, 13, 18, Cc D E 
20, 24 

Disturbed: 19 D D EB 

Where expected signal quality is: 

A — Excellent opening, exceptionally strong, steady 
signals. 

B — Good opening, moderately strong signals with 
little fading and noise 

C — Fair opening, signals between moderately strong 
and weak, with some fading and noise. 

D — Poor opening, signals weak with considerable 
fading and noise. 

E—No opening expected. 

How To Use This Forecast 

1. Find propagation index associated with partic- 
ular band opening from Propagation Charts appear- 
ing on the following pages. 

2. With the propagation index, use the above table 

to find the expected signal quality associated with the 
particular opening for any day of the month. For 
example, all openings shown in the Charts with a 
propagation index of (3) will be excellent on Dec. 4, 
but only fair on Dec. 5, etc. 

the hours of darkness DX should be possible to 
many areas of the world, and during and shortly 
after sunrise, DX conditions are expected to peak to 
Oceania and to other areas in a generally southerly 
and westerly direction. 

Fairly good DX conditions are also expected on 
80 meters during December. Openings with rela- 
tively strong signal levels should be possible to 
many areas of the world during the hours of 

darkness, with conditions expected to peak as the 
sun rises at the easternmost terminal of a DX path. 

Even the 160 meter band is expected to have its 
share of DX during December. Some openings are 
likely to take place when the transmission path is en- 
tirely in darkness, or when part of the path is in dark- 
ness and the other in either twilight or dawn. 

V.H.F. lonospheric Openings 

Two significant meteor showers are expected dur- 
ing the month, which may make possible some 
meteor-scatter type openings on 6, and perhaps on 2 

meters as well. Geminids, classified as a major 
shower, should begin on December 12 and last for 
about three days. The shower’s maximum intensity 
is expected to take place at approximately 4 p.m. 
EST on December 13, witha meteor rate of about 50 
an hour. Later during the month the Ursids shower 
should take place. It is expected to last from Decem- 
ber 21-22, peaking at about 9 a.m. EST on the 22nd. 

A meteor rate of approximately 15 per hour is ex- 
pected during the Ursids shower. 

A secondary seasonal peak in sporadic-E propaga- 
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How To UsE THE DX PROPAGATION CHARTS 

1. Use Chart appropriate to your transmitter 
location. The Easterni USA Chart can be used in the 
1, 2, 3, 4, 8, KP4, KG4 and KV4 call areas in the 
USA and adjacent call areas in Canada; the Central 
USA Chart in the 5, 9 and 0 areas; the Western 
USA Chart in the 6 and 7 areas, and with somewhat 
less accuracy in the KH6 and KL7 areas. 

2. The predicted times of openings are found 
under the appropriate meter band column (10 
through 80 Meters) for a particular DX region, as 
shown in the left hand column of the Charts. An * 
indicates 80 Meter openings. Openings on 160 
meters are likely to occur during those times when 
80 meter openings .are shown with a propagation 
index of (2), or higher. 

3. The propagation index is the number that ap- 
pears in ( ) after the time of each predicted open- 
ing. The index indicates the number of days during 
the month on which the opening is expected to take 
place, as follows: 

(4) Opening should occur on more than 22 days 
(3) “between 14 and 22 days 
(2) ue say * between 7 and 13-days 
(1) te a we on less than 7 days 

Refer to the ‘‘Last Minute Forecast’’ at the begin- 
ning of this Propagation column for the actual dates 
on which an opening with a specific propagation 
index is likely to occur, and the signal quality that 
can be expected. 

4. Times shown in the Charts are in the 24-hour 
system, where 00 is midnight; 12 is noon; 01 is 1 
A.M.; 13 is 1 P.M., ete. Appropriate standard time is 
used, not GMT. To convert to GMT, add to the times 
shown in the appropriate Chart 8 hours in the PST 
Zone, 7 in the MST Zone, 6 in the cst Zone and 5 in 
the pst Zone. For example, 14 in Washington, D.C. 
is 19 GMT and 20 in Los Angeles is 04 GMT, etc. 

5. The Charts are based upon a transmitter power 
of 250 watts c.w., or.1 kw, p.e.p. on sideband, into 
a dipole antenna a quarter-wavelength above ground 
on 160 and 80 meters, a half-wave above ground on 
40 and 20 meters, and a wavelength above ground on 
15 and 10 meters. For each 10 db gain above these 
reference levels, the propagation index will increase 
by one level; for each 10 db loss, it will lower by 
one level. 2 

6. Propagation data contained in the Charts has 
been prepared from basic data published by the 
Institute For Telecommunication Sciences of the 
U.S. Dept. of Commerce, Boulder, Colorado, 80302. 

tion is expected during December (the major peak 
occurs during the summer months). This should 

result in a few fairly good short-skip type openings 
on the 6 meter band, between distances of about 800 

and 1400 miles. Sporadic-E conditions usually peak 
during the early evening hours, but some openings 
may occur at other times as well. 

Trans-equatorial scatter, or TE openings on 6 
meters usually fall off a bit during December, but 
some openings may still be possible between the 
southern half of the USA and South America. TE 
openings take place during the evening hours, peak- 
ing between approximately 8 and |1 p.m. at the path 
mid-point. 
Some auroral-type v.h.f. ionospheric openings are 

also likely to occur during December, especially dur- 
ing periods when ionospheric conditions on the h.f. 

bands are below normal or disturbed. Check the 
“Last Minute Forecast” at the beginning of this 

column for the days that are most likely to be in 
these categories during the month. 

This month’s column contains DX Propagation 
Charts valid through February 15, 1973. Short-Skip 
Propagation Charts for use during December ap- 
peared in last month’s column. 

The Editor of this column would like to take this 
opportunity to extend his warmest wishes to every- 
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one, everywhere, for a Merry Christmas and a very 
Happy New Year. 

73, George, W3ASK 

December 15, 1972 — February 15, 1973 

Time Zone: EST (24-Hour Time) 

EASTERN USA TO: 

10 iB} 20 40/80 
Meters Meters Meters Meters 

Western 08-09 (1) | 07-08 (1) | 05-06 (1) {| 14-16 (1) 
& Central {09-10 (2) | 08-09 (3) | 06-07 (2) | 16-17 (2) 
Europe 10-12 (1) - 09-11 (4) | 07-09 (4) 417-19 (3) 

& North 11-12 (3) } 09-11 (2) | 19-00 (4) 
Africa 12-12 (2) | 11-13 (3) | 00-03 (3) 

13-14 (1) } 13-14 (4) | 03-04 (2) 

} 14-15 (3) | 04-05 (1) 

15-16 (2) 417-19 ('”)* 
} 16-17 (1) {19-20 (2) 

20-02 (3) 
02-03 (2)* 

03-04 (1)* 

Northern 07-08 (1) | 06-07 (1) | 17-19 (1)* 

Europe 08-11 (2) } 07-09 (3) } 19-20 (2) 
& European 11-12 (1) | 09-12 (2) | 20-02 (3) 

USSR 12-15 (1) | 02-03 (2)* 

Eastern 08-09 (1) | 07-08 (1) } 23-02 (1) | 18-20 (1) 
Mediter- 09-10 (2) | 08-09 (2) | 05-07 (1) | 20-22 (2) 
ranean & 10-11 (1) | 09-10 (3) | 07-09 (2) | 22-00 (1) 
Middle 10-11 (2) | 09-11 (1) | 2-23 (1)* 
East 11-12 (1) J 11-13 (2) 

13-15 (3) 
15-17 (2) 
17-19 (1) 

Western 08-09 (1) | 07-08 (1) | 01-03 (1) | 18-22 (1) 
& Central |09-11 (2) | 08-09 (2) | 06-07 (1) | 22-02 (2) 
Africa 11-13 (3) | 09-12 (3) } 07-09 (2) | 02-03 (1) 

13-14 (2) | 12-14 (4) } 09-13 (1) | 00-02 (1)* 
14-15 (1) | 14-15 (3) } 13-15 (2) 

15-16 (2) | 15-17 (4) 
16-17 (1) } 17-18 (3) 

18-19 (2) 
19-21 (1) 

East 10-13 (1) 07-13 (1) | 18-00 (1) 
Africa - 13-15 (2) 

15-18 (3) 
18-20 (2) 
20-21 (1) 

South 08-09 (1) | 07-09 (1) | 06-09 (1) | 18-19 (1) 
Africa 09-10 (2) | 09-12 (2) | 12-14 (1) {| 19-21 (2) 

10-12 (3) ] 12-14 (3) | 14-15 (2) | 21-00 (1) 
12-13 (2) | 14-16 (2) | 15-17 (3) } 19-22 (1)* 
13-14 (1) | 16-17 (1) } 17-19 (2) 

19-22 (1) 
22-01 (2) 
01-02 (1) 

Central 08-10 (1) | 08-10 (1) } 06-07 (1) | 06-08 (1) 
& South 17-19 (1) | 17-19 (1) 4 07-09 (2) | 20-22 (1) 
Asia 09-12 (1) 

18-22 (1) 



Southeast 08-10 (1) | 08-11 (1) [ 06-07 (1) | 06-08 (1) 
Asia 18-20 (1) | 17-20 (1) | 07-09 (2) | 20-22 (1) 

09-12 (1) 
19-22 (1) 

Far 17-19 (1) | 16-17 (1) | 05-07 (1) | 05-08 (1) 

East 17-19 (2) | 07-09 (2) | 05-07 (1)* 

19-20 (1) | 09-11 (1) 

17-19 (1) 

19-22 (2) 
22-00 (1) 

South 10-14 (1) | 06-07 (2) | 01-02 (1) 
Pacific 14-16 (2) | 07-09 (3) | 02-04 (2) 

& New 16-18 (3) | 09-11 (2) | 04-07 (3) 

Zealand 18-20 (2) | 11-19 (1) | 07-08 (2) 

20-21 (1) | 19-23 (2) | 08-09 (1) 

23-06 (1) | 04-05 (1)* 

05-07 (2)* 
07-08 (1)* 

Australasia 08-12 (1) | 06-07 (1) | 03-05 (1) 

14-16 (1) | 07-09 (3) | 05-07 (2) 

16-20 (2) | 09-10 (2) | 07-09 (1) 

20-21 (1) | 10-14 (1) | 05-08 (1)* 
14-16 (2) 

16-19 (1) 

19-22 (2) 

22-02 (1) 

Northern 08-09 (1) | 07-08 (1) | 02-06 (1) | 17-18 (1) 

& Central {09-10 (2) | 08-11 (3) | 06-07 (2) | 18-19 (2) 
South 10-13 (3) | 11-13 (2) | 07-09 (4) | 19-21 (1) 
America 13-15 (2) | 13-16 (4) | 09-11 (3) [ 21-04 (4) 

15-17 (1) | 16-17 (3) } 11-15 (2) | 04-05 (3) 

17-18 (2) | 15-17 (3) | 05-06 (2) 
18-19 (1) | 17-19 (4) | 06-07 (1) 

19-20 (3) ; 19-20 (1)* 

20-22 (2) : 20-22 (2)* 

22-00 (1) : 22-02 (3)* 

00-02 (2) | 02-04 (2)* 
' 04-06 (1)* 

Brazil 07-08 (1) | 13-14 (1) | 19-21 (1) 

Argentina 08-10 (2) | 14-15 (2) | 21-02 (2) 
Chile & 10-12 (1) | 15-17 (3) | 02-05 (1) 

Uruguay 12-14 (2) | 17-19 (4) | 21-03 (1)* 

14-15 (3) | 19-21 (3) 

15-17 (4) | 21-02 (2) 
17-18 (2) | 02-06 (1) 

18-19 (1) | 06-08 (2) 

08-10 (1) 

McMurdo Nil 07-10 (1) | 17-19 (1) | 00-05 (1) 
Sound 14-16 (1) | 19-20 (2) 

Antarctica 16-18 (2) | 20-23 (3) 

18-19 (1) | 23-01 (2) 

01-04 (1) 

Time Zones: CST & MST (24-Hour Time) 

Central USA-To: 

iI} 

Meters 

20 

Meters 

Western & | 08-09 (1) 07-08 (1) | 05-07 (1) { 15-17 (1) 
Southern 09-10 (2) | 08-09 (2) | 07-09 (3) | 17-18 (2) 
Europe & {10-11 (1) { 09-11 (3) | 09-11 (2) | 18-23 (3) 
North | 11-12 (2) } 11-13 (3) | 23-02 (2) 
Africa 12-14 (1) | 13-15 (2) | 02-03 (1) 

15-17 (1) | 17-20 (1)* 
21-00 (1) | 20-01 (2)* 

01-02 (1)* 
nee 

a 

Northern ¢ 
& Central | 
Europe ' 
& aera 
USSR 

Eastern \08-11 (1) 

Mediter- 

ranean & 

Middle 

East 

West & 08-09 (1) 
Central 09-12 (2) 

Africa 112-14 (1) 

East 110-13 (1) 
Africa 

South 08-09 (1) 

Africa 09-12 (2) 

12-13 (1) 

Central 08-10 (1) 

& South 18-20 (1) 
Asia 

Southeast {08-10 (1) 

Asia 18-20 (1) 

Far 16-19 (1) 

East 

South 

Pacific 
& New 

Zealand 

Australasia | 09-11 (1) 

| 
| 

13-14 (2) 

14-15 (3) 
15-16 (2) 
16-18 (1) 

14-15 (1) 
15-17 (2) 
17-18 (1) 

' 

08-10 (1) | 07-08 (1) 
08-10 (2) 
10-12 (1) 

07-08 (1) 
08-10 (2) 
10-12 (1) 

07-08 (1) 
08-10 (2) 
10-12 (3) 
12-14 (4) 
14-15 (3) 
15-16 (2) 
16-17 (1) 
07-11 (1) 
11-15 (2) 
15-17 (1) 

07-09 (1) 
09-11 (2) 
11-14 (3) 
14-15 (2) 
15-16 (1) 

08-10 (1) 
19-21 (1) 

08-11 (1) 

16-17 (1) 
17-19 (2) 
19-20 (1) 

07-09 (1) 
14-16 (1) 
16-19 (2) 
19-20 (1) 

10-12 (1) 
12-14 (2) 

14-17 (3) 
17-19 (2) 

19-20 (1) 

08-14 (1) 
14-15 (2) 
15-17 (3) 
17-19 (2) 
19-21 (1) 

06-07 (1) 
07-09 (2) 
09-11 (1) 
11-12 (2) 
12-14 (1) 
23-01 (1) 

06-12 (1) 
12-14 (2) 
14-15 (3) 
15-17 (4) 
17-19 (2) 
19-21 (1) 

06-12 (1) 
12-14 (2) 
14-17 (3) 
17-18 (2) 
18-20 (1) 

07-13 (1) 
13-15 (2) 
15-17 (3) 
17-19 (2) 
19-21 (1) 
23-01 (1) 

06-07 (1) 
07-09 (2) 
09-11 (1) 
19-22 (1) 

07-08 (1) 

08-10 (2) 
10-12 (1) 
16-18 (1) 
18-20 (2) 
20-21 (1) 

06-07 (1) 
07-09 (2) 
09-11 (1) 
15-17 (1) 
17-18 (2) 
18-19 (3) 
19-21 (2) 
21-23 (1) 

06-07 (1) 
07-09 (3) 
09-12 (2) 
12-15 (1) 
15-17 (2) 
17-22 (3) 
22-00 (2) 
00-02 (1) 

06-07 (1) 
07-08 (2) 
08-10 (3) 

21-22 (2) 

10-12 (2) 
12-15 (1) 
15-17 (2) 
17-21 (3) 

22-00 (1) 

17-19 (1) 
19-22 (2) 
22-01 (1) 
19-00 (1)* 

18-20 (1) 
20-22 (2) 
PO 
20-22 (1)* 

18-21 (1) 
21-23 (2) 
23-01 (1) 

19-23 (1) 

18-19 (1) 
19-21 (2) 
21-23 (1) 

06-08 (1) 

19-21 (1) 

04-07 (1) 

02-08 (1) 
04-07 (1)* 

23-01 (1) 
01-02 (2) 
02-06 (3) 
06-07 (2) 
07-08 (1) 
03-07 (1)* 

02-04 (1) 
04-07 (2) 
07-09 (1) 
03-06 (1)* 
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06-07 (1) North 08-09 (1) | 06-07 (1) | 06-07 (2) | 18-20 (1) Central | 17-19 (1) | 08 so 
& Central | 09-10 (2) | 07-08 (2) | 07-11 (3) | 20-22 (2) & South 16-17 (1) | 07-09 (2) | 18-20 (1) 
South 10-14 (3) | 08-12 (3) | 11-14 (2) | 22-03 (3) Asia 17-19 (2) | 09-11 (1) 
America | 14-15 (2) | 12-16 (4) | 14-16 (3) | 03-05 (2) 19-20 (1) | 17-19 (1) 

15-16 (1) | 16-17 (3) | 16-18 (4) | 05-07 (1) 19-20 (2) 
17-18 (2) | 18-20 (3) | 19-21 (1)* 20-21 (1) 

2 20-22 (2) | 21-01 (2)* rere eee 
pie Ae ae ‘ 01-04 ae Southeast | 15- | 09-11 (1) | 07-09 pe 03-08 (1) 

00-02 (2) Asia 16-17 (2) | 15-16 (1) + 09-11 (2) ! 
02-06 (1) | 17-18 (1) 16-18 (2) | 11-13 (1) 

yy, ewe j : t i 
Brazil 08-11 (1) | 07-08 (i) | 06-08 (2) } 19-21 (1) | j 18-20 (1) | 13-15 (2) 

Argentina | 11-14 (2) | 08-13 (2 | O8-14 (1) | 21-02 (2) 15-18 (1) 
Chile & 14-16 (3) | 13-14 (3) | 14-15 (2) | 02-05 (1) | 18-20 (2) 
Uruguay | 16-17 (2) | 14-16 (4) | 15-16 (3) | 21-04 (i)* 20-21 (1) 

HIRD) | 1617 0) | rewea rare (1) | 14-15 1) | 08-10 (1) Ss } 8-21 3 ar } - is 
ot ae os East 16-17 (2) | 15-16 (2) | 13-14 (1) 01-03 (2) 

02-06 (1) | | 17-18 C1) | 16-17 (3) | 14-15 (2) | 03-06 (3) 
aaa 17-18 (2) | 15-18 (3) | 06-08 (2) 

Murdo | __ Nil 07-09 (1) | 16-18 (1) 22-05 (1) | 18-19 (1) | 18-20 (2) | 08-10 (1) 
a : | 14-16 (1) | 18-20 (2) | 20-21 (1) | 02-08 (1)* 

SaaS 233 Seana ERERREE SRE 
nee e et | ae a South i1-13 (1) | 08-10 (1) | 06-07 (1) | 22-00 (1) 

| 91-03 (1) | Pacific 13-14 (2) | 10-13 (2) | 07-10 (2) } 00-03 (2) | | 07 Aus | & New [4-15 (3) | 13-15 (3) | 10-15 (1) | 03-06 (3) 
Sa Zealand {| 15-16 (2) | 15-17 (4) | 15-16 (2) | 06-07 (2) 

: 16-17 (1) | 17-18 (3) | 16-18 (3) | 07-08 (1 Time Zone: PST (24-Hour Time) 18-20 S 18-21 a nage 

| 20-21 (1) | 21-22 (3) | 03-06 (2)* Western USA TO: 52-00 (2) |06-07.(1)* 

L | | 00-02 (1) 

eran eee ele Australasia! 13-15 (1) | 08-12 (1) | 06-07 (1) {01-03 (1) 
10 15 20 | 40/80 | 15-17 2) | 12-16 (2) | 07-08 (2) |03-06 (2) 

Meters Meters Meters _ Meters 7-18 (1) | 16-18 (3) | 08-10 (3) | 06-08 (1) | fee oe 18-19 (2) | 10-12 (2) | 01-03 (1)* 
Western 08-10 (1) | 07-08 (1) | 05-06 (1) [1s -20 (1) 19-20 (1) 12-14 (1) | 03-06 (2)* 
& Southern 08-10 (2) | 06-09 a | 20-23 (2) 16-18 (1) | 06-07 (1)* 
Europe 0-11 (1) | 09-11 (3) | 23-01 (1) | 18-22 (2) 
& North | 1-13 (2 a) | 19-2 sens 22-00 (1) 
Africa | P3-15 (CL) 02-05 (1). 

i 00-03 (1) hie iS coe eee 4 
--— seers Northern | 08-09(1) 06-07 (2) | 18-20 (1) 

Central 07-09 (1) | 07-10 (1) | 06-07 41) | 17-09 {1) & Central | 09-10 (2) 07-09 (3) | 20-22 (2) 
& Northern | 07-10 (2) | 19-23 (1)* South —|_10-14 (3) | 09-13 (2) | 22-03 (3) Europe | 10-13 (1) America | 14-15 (2) | 12-15 (4) | 13-15 (3), | 03-04 (2) & European | 10-13 (1) j 15-16 (1) | 15-16 (3) | 15-18 (4) | 04-05 (1) 
USSR | | 16-17 (2) | 18-20 (3) | 19-21 (1)* 

ee — 17-18 (1) | 20-22 (2) | 21-01 (2)* 
Eastern 07-09 (1) | 07-10 (1) | 96-07 (1) | 18-21 (1) | 22-06 (1) | 01-04 (1)* 
Mediter- 07-19 (2) 
ranean | 10-13 (1) | Brazil 09-11 (1) | 07-10 (1) | 12-14 (1) | 20-22 (1) & Middle 00-03 (1) | Argentina | 11-12 (2) | 10-12 (2) | 14-15°(2) | 22-01 (2) East | Chile & 12-14 (3° | 12-13 (3) | 15-16 (3) 101-04 (1) 

fone ben Uruguay | 14-15 (2) | 13-15 (4) | 16-18 (4) | 22-02 (1)* 
West 08-09 (1) | 07-08 (1) | 06-10 (1) 18-22 (1) 15-16 (1) 15-16 (3) 18-20 (3) 
& Central } 09-12 (2) | 08-10 (2) | 10-13 (2) | 16-17 (2) | 20-01 (2) Africa 12-14 (1) | 10-12 (3) | 13-15 (3) 17-18 (1) | 01-06 (1) 

12-13 (4) | 15-16 (4) | ‘| 06-08 (2) 
13-14 (3) | 16-18 (2) | 08-12 (1) 
14-15 (2) | 18-20 (1) Retiree wean 
15-16 (1) | McMurdo 07-09 (1) | 16-18 (1) | 23-05 (1) 

_ ad Sound 14-16 (1) | 18-19 (2) East 09-12 (1) | 08-12 (1) | 8-13 (1) | 18-20 (1) Antarctica 16-18 (2) | 19-22 (3) 
Africa 12-14 (2) | 13-17 (2) 18-19 (1) | 22-01 (2) 

14-15 (1) | 17-19 (1) + 01-03 (1) 
—~ ‘07-09 

South 08-09 (1) | 07-09 (1) | 07-11 (1) | 18-20 (1) 
Africa 09-10 (2) | 09-11 (2) | 11-14 (2) & PLEASE USE YOUR ZIP 

10-1254) 1 11-133) 4414-17 (3) 
CODE NUMBER ON ALL 
CORRESPONDENCE 

13-15 (2) | 17-19 (2) 
15-16 (1) | 19-20 (1) 

| 00-02 (1) 
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Contest Calendar| 
BY FRANK ANZALONE,* WIWY 

Calendar of Events 
Noy. 25-26 CQ WW DX C.W. Contest 
Dec. 2-3 Indiana QSO Party 

Dec. 2-3 Telco. Pioneers QSO Party 
Dec. 2-4 Lone Star QSO Party 
Dec. 8-10 ARRL i160 C.W. Contest 
Dec. 9-10 Delaware QSO Party 
Dec. 24 Hungarian Contest 
Jan. 6-7 Firebird QSO Party 
Jan. 20-21 Louisiana QSO Party 

| Jan. 20-21 Arkansas QSO Party ; 
Jan... 26-28 CQ WW DX 160 Contest 
Jan. 27-28 French C.W. Contest 
Feb. 3-4 Space Net VHF Contest 
Feb. 9-11 QCWA QSO Party 
Feb. 24-25 French Phone Contest 
Feb. 24-25 YL-OM Phone Contest 
Mar. 10-11 YL-OM C.W. Contest 
Mar. 24-25 CQ WW WPX SSB Coniest 
Apr. 21-22 Bermuda Phone Contest 
| May 5-6 Bermuda CW. Contest 

indiana aso Party 
Three Periods: (GMT) 

Saturday, December 2, 1800 to 2200 

Sun., Dec. 3, 0100 to 0500 & 1906 to 2200 
This year’s party is a joint affair by WA9MXG 

and WA9BWY. The same station may be worked on 

different bands and modes, and Ind. stations may 
work in-state stations for QSC points. 

Exchange: QSO no., RS(T) and QTH. County for 
Indiana, and states, provinces or countries for all 

others. ; 

Scoring: One point per QSO. Ind. stations use 
states, VE provinces and countries worked for their 
multiplier. Out-of-state stations use indiana counties 
(max. of 92). 
Frequencies: CW — 3575, 7075, 14075, 21075, 28075. 
Phone — 3905, 7275, 14275, 21375, 28575, 50400. Try 
phone on even hours. 

Awards: Certificates to the top scoring station in 
each state, province, country and Indiana county, 

Mailing deadline Dec. 3!st to: Michael Wetzel, 
WAYBWY, 5139 S. Dearborn Street, Indianapolis, 

Ind. 46227. Include s.a.s.e. for resuits. 

Telephone Pioneers QSO Party 
Starts: 1900 GMT, Saturday, December 2 

___Ends: 0500 GMT, ; Monday, I Des ecember 4 

*14 Sherwood Road, Stamford, Conn. 06905 

This is the 8th annual party in which telephone 
pioneers ham radio operators will be able to contact 
other members in the United States and Canada. 
The same station may be worked on each band but 
only one mode per band. 

Exchange: Signal report, contact number and 
chapter name and number. 

Scoring: One point for each exchange with a 
Pioneer, and one point for each chapter worked. 

Frequencies: Phone — 3965, 7275, 14295, 21365, 
28675. And 50.1 to 50.25 and 144.275 to 145.500. 
CW — 3565, 7065, 14065, 21065. 

Be sure to indicate your chapter name on your log 
and mail no later than January Sth to: Frank J. 

Wojcik, W2SNJ, Stanley S. Holmes Chapter #55, 
Telephone Pioneers of America, 100 Central Ave- 
nue, Kearney, N.J. 07032. 

Lone Star QSO Party 
Starts: 2000 GMT Saturday, December 2 

Ends: 6200 GMT Monday, December 4 

This is the initial party sponsored by the Austin 
ARC. The same station may be worked on each 
band and mode, and in-state contacts are permitted 
for QSO and multiplier credit. 

Exchange: OSO no., RS(T) and QTH. County for 
Texans, state, province or country for others. 

Scoring: One point per QSO, 2 points if its with a 
Novice, 3 points Novice to Novice. Texans multiply 
QSO points by sum of states, Texas counties, VE 

provinces and DX countries worked. Others use 

Texas counties for their multiplier. (max. of 254. 

Wow!) 

Frequencies: Phone — 3900, 7265, 14275, 21350, 

28600. CW — 3500, 7060, 14060, 21060, 28600 (yes, 
28600). Also VHF and Novice bands. Check 160 on 

- the hour from 0400, and 15 mtrs. on the hour and 10 

mtis. on the half hour during the day hours. 
Awards: Certificates to the top scores in each 

Texas county, state, province and country. There are 

also certificates for the highest scoring novice, 
mobile, VHF and 160 entry (min. of 15 QSO’s, 

except DX entries). And trophies for the highest 
Texas and out-of-state scores. 

Dupe sheets required for Texan entries with over 
208 contacts 

Mailing deadline January I5th to: Tom Morrison, 
P.O. Box 13442, Austin, Texas 78711. 

ARRL 160 C.W. Contest 
Starts: 2200 GMT Friday, December 8 

Ends: 1600 GMT Sunday, December 10 

This is the 3rd Top Band contest by the ARRL. 
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This is the attractive medal awarded to the win- 

ners in the “7th World Orchid Conference Con- 

test, “sponsored by the Radio Club of Colombia 
last April. Gold for 1st place, Silver for 2nd place, 
to continental and world winners. The gold win- 
ners were, YNIFl, YV5TO, HI8LC, VE3RE, 
ONSMG, ZL3NS, HK3CHX, HK4BLT. The silver 
winners were, YVS5DTH, YV5JQ, HPIRI, W3YHR, 
SP5CKM, HK5CBR, HK4CJB. The medal is 
shown actual size. An emerald is in the center of 

the orchid. 

Contacts on c.w. only will be between stations in 

ARRL sections, and with DX (no DX to DX). 

Exchange: RST, ARRL section or country. 
Scoring: Contacts between stations in ARRL sec- 

tion, 2 points, QSOs with other areas, 5 points. The 
multiplier is determined by the number of ARRL 
sections plus DX countries worked (max. of 74 
sections, see list in OST). 

Awards: Certificates to ARRL section and DX 
country high scorers. : 

A copy of your log is not required. You are of 

course required to keep a valid log of all contacts 
made. To report use one of the ARRL summary 

sheets and an alphabetical list of stations worked. 

(Operating Aid 6) A s.a.s.e. to ARRL Hq. will get 
you the necessary forms. 

The usual grounds for disqualification, plus exces- 
sive duplicate contacts and etc. prevail. You may 

also be requested to submit a copy of your log for 
verification. 

All entries must be received no later than Jan. 10, 
1973 at ARRL Hq., 225 Main Street, Newington, 
Conn. 06111. 

Delaware QSO Party 

Starts: 2300 GMT Saturday, December 9 

Ends: 2300 GMT Sunday, December 10 

This one is sponsored by the Delaware ARC. Sta- 
tions may be worked on each band but only one 
mode per band. 

Exchange: QSO no., RS(T) and QTH. County for 
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Del.; state, province or country for others. 

Scoring: One point per QSO for Del. stations, 
multiply total by number of states, VE provinces and 
DX countries worked. Outside stations score 5 
points for each Del. QSO and multiply total by Del. 

counties worked. (Total of 3, New Castle, Kent and 

Sussex.) 

Frequencies: CW — 3560, 7060, 14060, 21060, 

28060. Phone — 3975, 7275, 14325, 21425, 28650. 
VHF — S0, 50.4, 144 mHz. Novice — 3710, 7170. 

Awards: Appropriate awards will be made to all 
winning scores. In addition a W-DEL certificate will 
be sent to any station working all 3 Del. counties. 

Party logs will be accepted in lieu of QSL cards. 
(Include a s.a.s.e.) 

Mailing deadline is January Ist and logs and appli- 

cations go to: Charles J. McGonigal, WA3AVD, 18 
Harvard R., Wilmington, Del. 19808. 

Hungarian Contest 

Starts: 0000 GMT Sunday, December 24 
Ends: 2400 GMT Sunday, December 24 

This is a world wide type contest with operation 
permitted on all bands, both phone and c.w. There 
are three categories, single operator, multi-operator 
and s.w.]. 

Exchange: RS(7T) and your ITU zone number. 

Scoring: Contacts between stations on the same 

continent | point, on different continents 3 points. If 
it’s with an HA/ HGS it’s worth 4 points, and 5 points 
if it’s an HAS. 

The multiplier is determined by the number of dif- 
ferent ITU Zones worked. 

Final Score: Total QSO points multiplied by 
the sum of ITU zones worked. 

Awards: The world leaders in each of the three 
categories will receive the Budapest Memorial 
Plaque. And certificates to the top scoring stations 
in each country in each category. 

A summary sheet with the scoring and all neces- 
sary data, and a signed declaration is requested. 

Mailing deadline is January 15th to: BRAL 
Contest Committee, P.O. Box 2, Budapest 134, Hun- 
gary. 

Friendly Firebird QSO Party 

Starts: 1800 GMT Saturday, January 6 
Ends: 1800 GMT Sunday, January 7 

The Firebird ARC 1s composed of employees and 
retirees of the General Motor Corporation. A certifi- 
cate with endorsements is awarded to members and 
non-members who contact members in 20 or more 

GMC units. The QSO party was organized to aid 
those interested in securing this award. 

Exchange: Signal report, state or country, and 
name, plus a four digit number corresponding to the 

GMC operating unit for members (non-members 
omit the number). 

Scoring: One point per QSO, multiplied by 
number of different GMC units worked. A station 
may be worked only once regardless of band. 

Frequencies: 3985, 7285, 14285, 21385, 28785, 

50520, 145.440 and bottom portion of each Novice 
band. 



Awards: Certificate to each entry with 20 different 
GMC operating units worked, with endorsements 

for each additional 20 units. There is a Trophy for 
the highest scoring non-member. 

Logs go to: Dick McClain, W9MDW, 1613 
Cherry Hill Lane, Kokomo, Indiana 46901, to be re- 
ceived by February 1[Sth. 

CQ WW DX 160 C.W. Contest 
Starts: 2200 GMT Friday, January 26 
Ends: 1600 GMT Sunday, January 28 

Rules are the same as last year and will be given in 
detail in next month’s Column. 

Note the correction in the ending time, this is for 
the benefit of West Coast stations. 

Multi-operator entries will be acknowledged but 
the emphasis is on single operator operation and the 
CQ Plaque for the highest contest score is for single 
operator stations only. 

This year particular attention will be given to state- 
side stations operating in the “DX Window” (1825- 
1830) which should be kept clear of W/K and VE 

operation, especially during DX hours. 

And we hope the phone boys will also be coopera- 
tive for this week-end. 

Log sheets and United States Regulations for 160 
may be obtained from CQ. Include a large s.a.s.e. 
with sufficient postage with’your request. 

Editor’s Notes 
If you have not already sent in your Phone log, 

time has just about run out. The Ist of this month is 
the deadline. You have until the 15th of January for 
your C.W. entry. Remember all scores and calls will 

be listed in the final results, and check logs are some- 

times very useful. 
A reminder to you fellows on the move, APO 

QTH’s and etc. Your permanent or state-side ad- 
dress is a must. Certificates will not be sent out until 
late next summer. 

It was inevitable that we would be receiving some 
response to our action in the disqualifications in our 
last WW Contest. An overwhelming majority fa- 
vored our action. A couple of anonymous letters 
were critical. 

We appreciate the vote of confidence from those 
who feel that this action was long overdue. 

In answer to the few who are of a different 
opinion. May I point out, disqualification and pen- 

alties are part of any sport, names are named and 
reasons given. 

Amateur radio is an honorable hobby, but ‘is it 
above reproach? 

73 for now, Frank, WIWY 

F.C.C. MANUAL 
The Original Test-Answers exam 
manual that prepares you at home 
for FCC First and Second class 
licenses. Includes Up-Dated mul- 
tiple choice tests and key Schema- 
tic diagrams. PLUS - ‘Self-Study 
Ability Test.’"’ -- ONLY: S979 om A 
PO paid Cea Neet H] 

COMMAND) PRODUCTIONS P.O. BOX 26348-C 
RADIO ENGINEERING DIVISION SAN FRANCISCO, CALIF. 94126 

DX HANDBOOK 
DON. MILLER, WOWNV 

a 

THE AMATEUR RADIO 

Great Circle Bearing Charts 

Designing the DX Antenna Farm 

Finding the rare DX 

International + local regulations 

Scoring on DX contests 

oo. 
CQ Magazine 
14 Vanderventer Ave 

Port Washington, LI, NY 11050 

Please send me copies of the DX 

1 
I 

| 

] 
| 

Handbook. enclosed : 

| 
Name | 

| 
Address | 

| 

City State Zip 
—— ee eee ee ee ee ee ee ee eee ee eee es 
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2 We3--Raymond A Vigncux: VEICBY. g- 179, : 
: 84--Gilmer V. Barber, WAIZR, 8. 21-72. ‘ 

Bae December, “Story of The Month,” as told by 
wife, “Mona,” WB600OA is: 

Benjamin F. Davis, Jr., KSYWX 
(All USA Counties #76, 6-23-72) 

“Ben, KSYWX, was born 18 November !937 to 

two very proud parents, little did they realize they 
would coddle and love an avid radio operator. 

“An interest in electronics began in high school 
when he worked as a television repairman after 
school. After graduation, he enlisted in the Air 
Force, hoping to further his knowledge in elec- 
tronics. However, they trained him as a weapons me- 
chanic —a far cry from his chosen field. 

“He met and married Romona while attending 
school in Denver. In 1958, on a move to Belleville, [l- 
linois, he was able to retrain into the electronics 
field. At that time, the big change in the lives of the 
Davis family came about. Ben received ‘his Novice 
license — KN9QAO —— and using a home brew trans- 
mitter with a 6AG6 and 807 final and an R100 re- 

net 

*P.O. Box 73. Beeches bed N.J. 07662 

Ben Davis, Jr., KSYWX 
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PROGRAM 
BY ED HOPPER,* W2GT 

3090 Bs ine 1500 
YESCBY ae eS 106 VE3CBY 

250: ee 
38 WAGs saae VESCBY 

ceiver, spent many hours pounding out the code and 
talking to other amateurs. 

“During a period at Biloxi, Mississippi, in 1959, 
Ben acquired his Conditional license — KSYWX — 
and became an avid talker. 

“It wasn’t long before Uncle Sam decided he 
needed Ben in another area, so he and his family — 
wife and daughter — packed up and moved to 
Morocco. Because of the rules and regulations, Ben 
was unable to operate from there. When he returned 
to Mather AFB, California in 1961, he again put up 
his antenna and started operating. It was while at 
Mather that he became interested in certificate 
gathering. His wife also received her Novice license 
there — KN6FGX. 

“While stationed at Whiteman AFB, Missouri in 
1963, Ben was tuning across the 40 meter band and 
happened across the County Hunters Net with 
KOEAB, K8CIR, K8KOM and W$MCX (just to 
name a few) and decided to join the fun. That was 
the start of it all!!! 

“Now, some nine years later, Ben has finally got- 
ten all 3079 counties. During those years, there have 
been tours of duty for Uncle Sam to Morocco, 
Philippines, and SEA where he was able to operate 

as HS3AEN from Thailand. He’s gone from Condi- 
tional to General to Advance and his rigs have ad- 
vanced from home brew to National to the Collins 
Line. Up to this point, he has never renewed any one 
license. In between the county hunting and mobile 
trips, he was able to study for and receive his FCC 
First Class Telephone License. 

“His family —- which has also grown, to two girls 
and a boy — and his wife, WB6OOA — have en- 
joyed the weekend trips of mobiling and the aggrava- 
tons connected with county hunting, to give out the 
different counties including some on cross country 
trips on change of bases for the Air Force. Because 



of the constant operation, his son’s first words were 
CQ CQ and has advanced to QRZ QRZ and he is 
now an expert in handling the mike. Another HAM 
is in the making. 

“Ben has some very fine friends and lots of en- 
joyable company on his mobile trips. He would like 
to be able to thank every one of them for all the team 
work and effort that went into making County Hunt- 
ing the big success it is today. He especially wishes to 
thank everyone for giving their time and efforts in 
helping Ben get his last county. 

“I want to thank everyone too. Thank Heavens it’s 
all over with. I can’t believe it.” Mona, WB60OA. 

Awards Issued 
As listed in the Special Honor Roll, two more 

County Hunters made the top. Remember, starting 
with #85, a charge of $15.00 will be made to cover 

about half the cost of the Plaque. Those not wanting 
to pay the $15.00 can receive a New Fully Endorsed 
Award for $1.00. 

Ray Vigneux, VE3CBY received #3 to a station 
outside the USA, and #1 to Canada. It was endorsed 
All SSB. 

Gil Barber, W4IZR made the top, endorsed All 
Phone. 

Doug Bowles, VE4QZ, who has been doing a lot 
of mobiling in the US, was happily issued USA-CA- 
2000. 

Ray McGrath, K7CUY, from that city with the 
beautiful name, Snowflake, received USA-CA-1500 
All Phone. 

Larry Mitchell, WA3LRJ obtained USA-CA-500 
All SSB. 

Chas Emary, GSGH, Awards Custodian for the 
Radio Society of Great Britain, finally sent for USA- 
CA-500. 

Dr. Bill George, WASYSC had fun making USA- 
CA-500 All SSB. 

Awards 

Worked All California Counties: This certificate is 
sponsored by The Oakland Radio Club, Inc., and al- 

though there is no charge for the award, some of the 
rules are rather difficult. 

Contacts may be made on any amateur band, any 
mode, and there is no time limit (check your old 

QSLs). A QSL must be presented for each of the 58 
counties, and must be mailed from the county 
worked. All your contacts must be made from the 
same county. Portable and Mobile stations may be 
worked, but the QSL must be mailed from that coun- 

ty. Mobile stations cannot get an award. 
It is suggested that your cards and list showing 

County, Station Worked, and Town, be sent via reg- 
istered mail — no one would want to lose such valu- 
able WSLs. 

Send to: Charles Dumm, K6OXK (Chief Op- 
erator of the Club station, W6OT), 6102 Hillmont 
Drive, Oakland, California 94605. 
Diplome Du T.F.A.I.: This new Awards is spon- 
sored by the newly formed club of Djibouti, T. F. A. 
I., Section T.F.A.¥., R. E. F. (R.E.F. is the official 

Amateur Radio Saciety of France). 
Requirements are: QSOs with five FL8 stations 

Some of the active FL8 stations on Field Day? L. 
to R. seated: FL8MM, 8NP and 8BC. Standing: 
FL8TS, 8NP 2nd, 8JA, 8DA, 80M, 8NA, SWL and 

FL8HM. 

since January 1, 1972, four must be on s.s.b. and one 
on c.w. Send the 5 QSLs and 15 IRCs to Marcel 
Meyzie, FL8AH, P.O. Box 702, Djibouti, T.F.A.L, 

East Africa. Officers of the club are: Pres. FL8HM; 

V.P. FL8DA; Sec. FL8AH; and Tres. FL8BC. 

For those who do not realize it, since July 1967 the 

former “French Somaliland” has been known as 

“Territoire Francais Des Afars & Des Issas” (French 
Territory Afar & Issa) or T.F.A.I. 
Diplome Louis Braille: As described, page 80 of 
September ’72 issue of CQ, now has a U.S. Custodi- 
an/ Manager; Phil Miller, WA2FJW, 501 Harcourt 

Drive, Elmira, N.Y. 14904 and he will accept 12 

IRCs or $2.00. This award is sponsored by the 
French Club of Blind Hams called A.R.A.A.F. 

Wheat City Award: Sponsored by the City of 

Brandon and the Brandon Amateur Radio Club, 
Manitoba, Canada. 

Starting January 1, 1967, work the required num- 

ber of amateur stations in the City of Brandon, any 
mode, any band. 

Stations in Canada are required to work 5 sta- 
tions. All others, including U.S., Alaska and Hawaii 
are required to work 3 stations. 

Send log data and 2 IRCs or 25 cents to: Doug 
Bowles, VE4QZ, 1104 First Street, Brandon, Man- 
itoba, Canada. 

Some of the active Brandon stations are: VE4AO, 

a 

Three DX County Hunters: L. to R. KR6IX (Doc, 
W5ROP All Counties #30), Roy, AZ1KG All Coun- 

ties #52, (#1 outside US), Mark, ZL1TB (#1 USA- 
CA to station outside US). 
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Diplome Du T. F.A. 1. 

AU, BM; GI-Cr Di- DOU EU ERD. Warr, 
JF, JJ, KN, LN, OM, OP, OZ, QD Club station, 

QZ, RE, RW, UP, XN, XY, YC, YP, and YW. 
The Pony Express Award: Sponsored by the Mis- 
souri Valley Amateur Radio Club, Inc., of St. Jo- 
seph, Missouri (Club call WONH). 

Requirements: Contact 5 St. Joseph, Missouri am- 
ateurs and send log data to: Bob Martin, WN¢GGD, 
5107 Red Barn Lane, St. Joseph, Missouri 64503. 

There are 6 Novice operators active and they can 
be found on 3710, 20, 30. 7158, 66, 70, 76, 80, 86. 
21110, 120, 132, 150, 170, 177, 180, 200, 220 and 240. 
Their calls are: WNQHNO, DPS, DNE, DNC, HEF, 
GGD. 

Notes 

Thanks for the many letters that you have so kind- 
ly written about fast service on the USA-CA Award 

and the many telling how much they like the Award, 
one letter mentioned that of all his QSLs and 
Awards, the USA-CA Certificate is the only one he 

has on display! Wish I had room to print some of 
these letters, sorry 1am unable to do so, at present. 

Thanks to Bob, W2OST for this data, apparently 
some of the new County Hunters are sending their 
QSLs to the ARRL QSL Bureaus as listed in QST. 
These Bureaus do not forward/handle US QSLs to 
U.S. stations. 

Worked All 

California 

Counties 
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Aswarhed tai Amainat Radio 
nuntests wate fine Se, even’ 8 

Aim steur Rice Operioars, 2 

The Pony Express Award. 

There are 3 bureaus that do handle county hunter 
QSLs, two have been mentioned many times in my 
column (including Oct. ’72) but for data on them, 

send s.a.s.e. to: Jim Hoffman, K1ZFQ, 42 Gresham 
St., Milford, Conn. 06460, and WA2AEA, 4 Pine- 

wood Circle, Corning, N.Y. 14830, and W6CCM, 

P.O. Box 146, Lakeside, California 92040. 

Also for the newer County Hunters, if you ever 

hope to get QSLs from the Mobiles and other sta- 
tions, on the Nets, who work hundreds of stations, 

you-better get acquainted with the special County 
Hunter reply QSLs. You send these QSLs all filled- 
in with the data of the QSO, s.a. and stamped, so the 
station can easily check with his log, sign the card 
and drop it in the mail box — thus giving him a min- 
imum of work. Due to the rising costs of materials 
and postage, I do not have the latest cost of these 
QSLs printed by WA2AMM; K7LTV_ and 
WATMVY, but you can write them and send s.a.s.e. 
for the latest data. Have just received data on such 
cards printed by K9EMV and he sells them, postage 
paid to you, 500 for $4.50. Order from Win 
Hardisty, K9EMV, 116 Mercator Drive, Green- 
wood, Indiana 46142. 

New USA-CA Record Books have been printed 
and all orders have been filled — the cost is now 
$1.00 (not $1.25) postage paid, but they are normally 
sent via special book rate and take a couple or more. 
weeks to get to you. As all the back orders had in- 
cluded $1.25, the new books were sent via first class 
mail to make up for the delay in printing. The new 
books are smaller, but with the same amount of 
writing space in them and when completed (which is 
a MUST for your first application) they cost you 32¢ 
to send to me instead of the 80° for the old books. 
Oh yes, order the USA-CA Record Books direct 

from CQ, all other mail regarding USA-CA should 
be sent direct to my home QTH, tc save time. 

Sad to report to you who have not already heard, 
the passing of Mrs. Cliff Corne, Sr. (WA9DCQ 
XYL), Mother of silent key, Cliff Jr., K9EAB. 

K9EAB was the very first amateur to work All 3079 
USA Counties. 

Seasons Greetings for you and yours, hope 
“Santa” will bring you all the QSLs and presents you 
desire. Write and tell me, How was your month? 73, 
Ed., W2GT. 



THE ONLY 2M FM TRANSCEIVER 
WITH TOTAL COVERAGE OF 146-148 AND NOT A SINGLE 
CRYSTAL NEEDED 

THAT USES TEFLON WIRE THROUGHOUT 

WITH MORE THAN 25 WATTS OF OUTPUT POWER 

THAT IS EQUIPPED WITH “ANTITHEFT MOBILE MTG. BRACKET” 

THAT USES 10 INTEGRATED CIRCUITS 

FM 27-B 

NOW! witH IMPROVED STABILITY 

NOW! ACCESSORY POWER SUPPLY AVAILABLE 

NOW! SUB-AUDIBLE TONE AVAILABLE ON TRANSMIT 

NOW! AVAILABLE Gets CEMA osion DIVISION 
3050 Hempland Road 

Lancaster, Pennsylvania 17601 

Amateur Net $479.95 
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— > => Ee Gan SPECIALS 

RADIO RECEIVERS, TRANSMITTERS, TEST EQUIPMENT. 

R-390A/URR, The Cadillac of all receivers, tunes 500KHZ thru 30.5 
digital tuning, 115V/60HZ 19” rack MOUNT............eeeeeeeeeeeeeeeens $750.00 

HAMMARLUND SP-600JX, Tunes 540KHZ thru 54MHZ in 6 bands, 
LOS ACK ATVOUINE ceccaeticnccscou ches coaster etic ae aa tale oan me $285.00 

AN/URR-13 RECEIVER, Tuneable UHF 225 - 400MHZ used to monitor 
military and astronaut frequencies, AM/CW 115V/60HZ................+. $85.00 electronic 

BC-348 RECEIVER, A great receiver for AM/CW and VLF/HF work, distributors 
unmodified original 28V P/S easy to convert for 12VDC or 115V/60HZ 
operation. Tunes 200-500KHZ and 1.5 to 18MHZ ..............022ceeeeeee $65.00 

BENDIX RA-10 Radio Compass Receiver, reception AM, CW RT-178/ARC-27 UHF TRANSCEIVER Tunes 225-400MHZ, 

MCW and Voice, freq range 100 to 1750KHZ in 4 bands. QBV OG nice Qicccadicdes dsteuie doacnep eater eee ee ee $65.00 
a edkin uivia cha'va.n BM Uh ip eararaie'a caste iE nese race eee Seam $9.95 

COLLINS 188-4 TRANSCEIVER, 10 channel crystal con- 
URC-11 Emergency Handie Talkie, 243MHZ less 1.5 and troiled from 2 to 18MHZ 100 watts output, AM/CW, 811 
135V battery, ideal for aircraft, marine or 220MHZ conver- modulators to 813 final, operates from 28VDC dynamotor 
sionysee May69 COs. saitestectesees ns cacnecensceeeeeen. weneee $14.50 or easily converts by building 750V to 1200VDC power sup- 

“i ply, ideal for Novice, Mars, RTTY, Marine or Aircraft. Late 

HP-524D FREQUENCY COUNTER, Base freq 10HZ, 8 digit military'version Of AHit- looses ee $47.50 
vertical read-out, 525 series plug-ins extends range to 

BOM Zyrtec eel ose er gone eae oe ae $295.00 TS-148/UPM-33 SPECTRUM ANALYZER Range 8470-9630 
MHZ sweep width 10-30MHZ. Variable frequency sweep 40- 

FREQUENCY CONVERTER PLUG-IN’S for HP-524, B, C, 50MHZ, IF band viath 50KHZ. Perfect for any radar work. 
D, USM-26; FR:38 and Northeastern: HP-525A; 10-TOOMHZ ar ees se erecta eee ee $49.50 
$69.50; HP-525B 100-220MHZ $85.00; HP-525C 100-510 
MHZ $195.00; HP-526A Video Amplifier $85.00; HP-526B AN/PRS-3 MINE DETECTING SET In shipping case. A popu- 
time interval’ pIWG-imsc ee erent eee ea cee eine: $85.00 lar unit used for locating relics and lost items. Can be used 

: around salt water and iron soil. Gives meter reading and 
TS-413/U SIGNAL GENERATOR 75KHZ to 40MHZ in 6 tone, takes standard 1% V and 45V batteries, not supplied, 
bands, precise calibration from 1MHZ Crystal Oscillator, has original Gov't. cost $800. Have fun for only ............... $24.50 
% modulation meter CW, or AM 400/1000CPS variable 0-50% 
and RF level meter O to 1.0V. Ideal for amateur, marine, air- 
craft and hobbyist for IF and receiver-transmitter alignment CV-89/URA-8 RTTY AUDIO TYPE. CONVERTER, The 

OF development WOrk a. cree eteeeenetes sone eee ees $89.50 best in 19’ Government Surplus Teletype Converter. Has 

SG-66A/ARM-5 OMNI SIGNAL GENERATOR, military ver- built-iniscope, 19° rack MOU ts essere eee tee $125.00 

sion of ARCH-14, FAA d for aircraft radio shops. ; Seen enone $550.00 R-445/ARN-30 AIRCRAFT RECEIVER, Tunes 108 thru 
135MHZ. Same size as Command set. 12 volt tubes, listen 

TS-382/U AUDIO OSCILLATOR, 0-200KHZ with 60 and to your local airports: ts. cee ee ee $18.50 
400 cycle reed frequency meter checkpoint, a fine lab in- 

Stren trae dae eee ee ee CaN $79.50 COLLINS CU-351 ANTENNA COUPLER, same as 180L-3, 
SG- 299 /U SQUARE WAVE GENERATOR. a wide range tunes 2-30MHZ, has vacuum variable, tC circuit, SWR 

1HZ to 1MHZ continuous coverage, use with any oscills- motor used by military as antenna match box rated to 
scope to determine frequency response and phase shift char- 1KW. TOTETTTTTrrrTeCrerere rer er reece errr rae eee rrr rr rd $29.50 

acteristics of video and audio amplifiers, military version of 

HP: 211A oe2 ete ae ic Se eee FE ne Phen erty $39.50 TS-186/UP FREQUENCY METER, Portable general pur- 
3 pose, range 100-10,000MHZ, accuracy .01% 115V/60 cycles. 

BALLANTINE 300:'AC VTIVM,_10HZ to 1SOKHZ range, ee $45.00 
IMV to 100 volts in 5 ranges, logarithmic scale 1-10DB 
ACCUTACY! F270. s Bepecset coat ee eae OE et ae ee ne ees . $29.50 CV-157/URR CONVERTER For R-390, R-390A/URR re- 

TS-505D/U VTVM 0-25-VAC, 0-250VAC, 0-100M OHM ceivers. © sede RAN hee eee ee $125.00 

resistance measurements, AC frequency response 30HZ-500 
MHZ, high input impedance, portable ruggedized construc- 
tron compiete with probesie sense eee $45.00, 0 eS eg One ee eee 

, CRT-13 EMERGENCY VICTORY GIRL S.O.S. TRANS- 
Loe rare es Ee rere Breer cee gare he MITTER Complete with balloons, kite, antenna wire, origin- 

yp ple nibs eves oy al pack in yellow bag. Ideal for marine, aircraft, or anyone 
metered, roll chart. This is the King of all tube testers. who might become lost $65.00 

sant cad setae te Aba eA eee ae SC RTE os ST Sa ed eae $65.00 MRAM RRC ce la 2 

MODEL 15 TELETYPE KSR. Table top with dust cover. 
$42.50 

WESTERN ELECTRIC A2A VIDEO TRANSMISSION SYS- eect abi Abdccabirea AE iat ees a 
TEM, Permits the transmission of video or data signals in the Pe pate cect ieee bc 
range of 30 CPS to 4.5MHZ over a balanced wideband cable, a ace ee). y ok ‘ 

maximum line length 4.5 miles (84DB) without repeaters. ; 
bari dieeaeae ERR Pt aNd cin OSE So ea eg ey OL le $175.00 

ALL EQUIPMENT EXCELLENT CONDITION F.O.B. EL- 
LENTON, FLORIDA, SATISFACTION GUARANTEED OR 
MONEY REFUNDED. Immediate shipment. Write or phone 
813-722-1843. 

SLEY ELECTRONICS COMPANY 
2412 U. S. HIGHWAY 301N ELLENTOWN, FLORIDA 33532 
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Ss AHEHES 
BY GORDON ELIOT WHITE* 

1. writing this surplus column, I have had the prob- 
lem of sometimes describing surplus equipment 
which is so old and commonplace as to be old hat to 
many readers. On the other hand, some items have, I 

know, been too exotic or so scarce as to be of little 
practical use to most amateurs. 

In the first instance, I hope the old hands will be 
patient if I hit occasionally on familiar ground. I am 
sure there are newcomers to the surplus ranks who 

are not familiar with the AN/ARC-5, the SCR-522, 

or the R-390-A. I hope I can find enough of a new 
approach when going over the oldies to interest even 
the old hands. 

When, on the other hand, I describe something 

rare, I hope those who can’t find one in their local 
surplus shop will keep the item in mind, and look for 
it at the hamfests, or when taking that business trip 

to Los Angeles. At the least, I hope I can feel I am 

giving you an idea of the state of the art of surplus. 
This problem of a shortage of good and interest- 

ing surplus is the reason we have tried to uncover 
and list as many of the surplus dealers around the 
country as we could find in a concentrated search ef- 
fort last spring. I certainly hope that anyone I have 
overlooked will write and let me know about them- 
selves. 

Here are a few additions to the dealer list: 
Newsome Electronics, Box 176, Trenton, Mich- 

igan 48183 

Resco Communications, Box 463, Staten Island, 

N.Y. 10314 

Andy Electronics, 6427 Springer St., Houston, 
Texas 77107 

Golden Crystals, 2921 Loyola Dr., Davis, Calif. 
95616 

The surplus item I want to describe this month is 
probably in the scarce category, although it was 
turned up by a young experimenter at an eastern 
hamfest. It is the AN/PRC-74, a backpack high fre- 

quency transceiver, built by Hughes Aircraft Com- 
pany, circa 1964. The set is a beauty, and may be 
found as the HC-162-D radio set possibly by 
other nomenclature as well. 

The PRC-74’s dimensions, including battery pack, 
are 18 inches high, 12 inches wide and 334 inches 

thick. It weighs just over 14 pounds, less batteries. 
The PRC-74 covers 2 — 12 mHz in | kHz incre- 

ments, with enough vernier frequency range to inter- 
polate between discrete frequencies. Tuning is via a 
four-dial synthesizer which is quite accurately 
temperature compensated and calibrated. Depend- 

*1502 Stonewall Rd., Alexandria, Va. 22302 

Front panel view of the AN/PRC-74 (HC-162-D). 

ing upon the quality of the crystals, it can be rated as 
stable as | part/ million from -40 to plus 55 degrees C. 

Modulation is upper sideband voice, c.w. or 
RTTY, and the intermediate frequency is 1,750 kHz. 
While it is rated at 12 volts from its battery power 

supply, the d.c.- d.c. converter in the set will accept 
from 10.5 — 17 volts and remain within operating 
specifications. 

I tuned up one of these sets strictly cold, dialing in 
5936 kHz on the panel, and WBR’s weather RTTY 

came booming in on an antenna that was hardly 
more than a bent coathanger. 

The battery pack is rated for a 24 hour life with 
continuous receive and a 1:9 transmit cycle. 

Sensitivity of the receiver is rated at 0.7 microvolts 
for 10 db Signat plus Noise to Noise ratio. Selectivity 
is 2,400 Hz at 3 db and — 300 and plus 6700 Hz 
points, 60 db down (reference to carrier). 

Audio output is 100 milliwatts or better into 45 

FIGURE 4-2. HC-162D TRANSMIT FUNCTION, B LOCK DIAGRAM. 

(B) 
Fig. 1—(A) Block diagram of the PRC-74 receiver, 

(B) block diagram of the transmitter. 
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Fig. 2—Schematic of the PRC-74 frequency synthesizer, 40 crystals are required. 

ohm speaker. The r.f. gain control has a 100 db 
range. 

On transmit, the PRC-74 developes 15 watts peak 
envelope power, with a rated minimum output of 10 
watts. Carrier suppression is rated 40 db down, and 
the set has a built in v.s.w.r. bridge for tuning the 
final. 

Whip and long-wire antennas are normally sup- 

plied with the PRC-74, but of course such acces- 
sories are often lost before you find the thing in sur- 
plus. The ’phones, and the key, if desired, are at- 
tached by special front-panel plugs, which you will 
need to operate this unit. Remember, the PRC ra- 

dios are combat sets, emphasising operating sim- 

plicity and ruggedness. There are no PL-55 jacks on 
this beauty. 

Jim Karlow, of Potomac, Maryland, who found 
the set, has used it on several field day type opera- 
tions, and his report on it is excellent. In fact he’s 
looking for some more of them, although the PRC- 
74 is obviously highly attractive to the foreign mili- 
tary market, and may not be widely available in the 
U.S. as long as the dealers are snapping them up. 

The controls ought to be self-explanatory. The fre- 
quency is set by tuning the four knobs at the upper 
right until the desired channel shows behind the indi- 
cator windows. By depressing the “clarify” knob, the 
frequency standard may be offset to calibrate it to an 
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Fig. 3—Schematic diagram of the solid state power amplifier for the PRC-74. 
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WILL BUY 

FOR CASH 
ALL TYPES 

e ELECTRON TUBES 

e SEMICONDUCTORS 

LIBERTY PAYS MORE! 

WIRE, WRITE, PHONE COLLECT! WE PAY FREIGHT ON ALL PURCHASES 

@ : @ 

Liberty Electronics, Inc. 
048 Broadway, New York, New York 10012, Phone 212-925-6000 

WILL BUY 

FOR CASH 
ALL TYPES 

¢ Military Electronic 
Equipment 

¢ Test Equipment 

WALKIE TALKIE 
RT—196/PRC-—6 RECEIVER — TRANSMITTER 

47 to 55.4 MHZ, 43 channels. One (1) pre-set channel at 
a time, FM, Voice, range approx. 1 mile depending on 
conditions; one crystal used for Rec. & Trans. 13 Tubes. 
Battery power req.: 1.5, 45 & 90 VDC. Mic. Phone and 
Antenna are included. Uses BA-270 Batt. which is not 
included. Size: 15 x 5 x 4%; Wt.: 3% Ibs. Price: Less 
Batt., Used: 

RT — 70/ GRC RECEIVER — TRANSMITTER 
47 to 58.4 MHZ, F.M. continuous tuning; also 2 pre-set 
chan., Voice, power output 500 MW., 18 Tubes, power 
req.: 90 VDC ® 80 MA. 6.3 ©@ 360 MA. 6.3 
6 160 MA. (See available accessories below) Size: 
5 x 13 x 8; Wt.: 17 Ibs. Price: Used 

AM — 65 / GRC AF AMPLIFIER — Three channel audio 
Freq. Amplifier used for interphone and radio monitoring 
of various types of GRC Rec.—Traris.; 7 Tubes, power 
req.; 135 VDC 35 MA. and 6, 12 or 24 VDC. (See below 
for accessories) Size: 4-1/4 x 13 x 7-3/4; Wt. 15.5 ibs. 
Price: Used 

TECH MANUALS, including Schematics - For RT-196 

H-33/PT HANDSET - Used with above units: Used: $5.95 
Unused:$7.95 

PP-281/GRC POWER SUPPLY - 12 Volt, used with RT-70 
& AM-65. This unit plugs inside the AM-65 and supplies 
the voltages for both units. Size 4-1/2. 
Size: 4-1/2 x 6 x 3; Wt.: 6 Ibs. Price: Used 

All prices are F.O.B., Lima, Ohio Dept. CQ 

SEND TODAY FOR OUR NEW CATALOG! 

FAIR RADIO SALES 
P.O. Box 1105 - LIMA, OHIO - 45802 

WANTS TO BUY 
Ail types of military electronics equip- 
ment and parts. Call collect for cash offer. 

SPACE ELECTRONICS division of 
MILITARY ELECTRONICS CORP. 

76 Brookside Drive, Upper Saddle River 
New Jersey 07458 / (201) 327-7640. 

WE PAY HIGHEST CASH PRICE FOR 
ELECTRON TUBES & SEMICONDUCTORS 

IMMEDIATE PAYMENT ON 
UNUSED TUBES 

H & L ASSOCIATES 
ELIZABETHPORT INDUSTRIAL PARK 
ELIZABETH, NEW JERSEY 07206 

(201) 351-4200 

Technical Excellence 
inElectronics. 

On our small, friendly campus the emphasis is on Living as well 
as Learning. Extra-curricular social activities, studenf clubs, a 
student operated radio station, student government, new dormi- 
tory and a full sports program help provide a world of your own 
in which to prepare for tomorrow. Associate Degree in Engineer- 

ing Electronics. B.S. obtainable. G.I. approved. 

) VALPARAISO TECHNICAL INSTITUTE 
Dept. A Yellowstone Trail, Valparaiso, Indiana 46383 
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LP” 
MODIFICATION! Greatly 

able. Spare parts as needed. 

Save over $9,000.00 on this | 
AN/WRR-2 SSB Receiver 

Original 
$10,000.00! One of Navy’s most modern 
radio receiving sets. Built by National 
Radio Co. in last decade. A triple con- 
version 

range: 2 to 32 MC. in 1 ke increments. 4 
bands. Featuring full carrier suppression, 
unit receives AM, CW, MCW, voice, facsim- 
ile, teletype and 

scot $QQ5, Complete, operational. Spec sheet avail- 
earlier R390A/URR model. Good cond. 

Columbia Electronic Sales, inc. 
P.O. Box 9266-@ , 7360 Atoll Ave., North Hollywood CA 91609 Tel (213) 875-2970 & 764-9030 

government cost. over 

super-heterodyne. Frequency 

ISB. REQUIRES NO 

Overhauled and certified . . . $595.00 

aligned; grtd, w/bOOK?: (20. ceccccasecenscsrersceccoaee soto $250.00 

SSB CONVERTER CV-591A: Get upper or lower sidebands 

from any revr. OK grtd, w/book  .................cccsee cece $137.50 

BRAND NEW FREQ-SHIFT TTY MONITOR: NAVY OCT-3: 

FM Receiver type, freq. range 1 to 26 MHz in 4 bands, cont. 

tuning. Crystal calib. Reads up to 1500 Hz deviation on 

built-in VTVM. Cost $1100.00 each! In original box, with 

instruct. book & cord, FOB Mariposa, Cal. Min. signal 

needed: 15 mv; shipping wt. 110 Ibs. «0.00.0... $49.50 

HIGH-SENSITIVITY WIDE-BAND RECEIVER 
COMMUNICATIONS © BUG DETECTION 

@ SPECTRUM STUDIES 

38-1000 MHZ AN/ALR-S: Consists of brand new tuner/con- | 

verter CV-253/ALR in original factory pack and an exc. used, 

| checked OK & grtd main receiver R-444 modified for 120 

v. 50/60 hz. The tuner covers the range in 4 bands: each 

band has its own Type N Ant. input. Packed with each 

tuner is the factory inspector’s checkout sheet. The one we 

opened showed SENSITIVITY: 1.1 uv at 38.4 mhz, 0.9 at 

133 mhz, 5 at 538 mhz, 4% at 778 mhz, 7 at | ghz. The re- 

ceiver is actually a 30 mhz IF ampl. with all that follows, in- 

cluding a diode meter for relative signal strengths; an atten. 

calibrated in 6 db steps to—74 db, followed by an AVC 

position; Pan., Video & Al outputs: switch select pass of 

+200 khz or +? mhz: and SELECT AM or FM! With Hand- 

book & pwr. input plug, all only ...........0.000.00.0 $375.00 

CV-253 Converter only, good used w/book ........... 

Meas. Corp. No. 59 Grid Dipper 2.2- 420 mHz ..... $75.00 

NEMS-CLARKE No. 1670 I'M Revr 55-260 MHz, like 

INO Wostis oa cane asc ahs otarsee ene oars es RS an IR pe a $275.00 

WWVYV Revr/Comparator 2'2 - 20 MHz, w/scope. $250.00 

RECE!IVER/COMPARATOR FOR 60 KHZ WWVL standard- 

izes to | part in 10 billion with inexpensive oscillators- $495.00 

Attention! 
Buyers, Engineers, advanced Technicians: 

We have the best test-equipment & oscilloscope inventory in 

the country so ask for your needs. . . don’t ask for an overall 

catalog ... we also buy, so tell us what you have. Price it. 

R. E. GOODHEART CO.., Inc. 
Box 1220 GC, Beverly Hills, Calif. 90213 
Phone: Area'Code 213, Office 272--5707 
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SP-600(*) RECEIVER 0.54-54 MHz continuous, overhauled, 

additional internal frequency standard. (When not 
depressed the clarify control will provide enough off- 
set to allow tuning of signals that are not on precise 
1 kHz channels.) 

The “peak noise” knob tunes the front end and 
r.f. circuit of the receiver, and the antenna controls 

obviously adjust an inductor and a capacitor in the 
antenna circuit. On receive they may be peaked on 
noise, like the “peak noise” control. 

On transmit, with the on-off switch in the “tune” 

position, the antenna knobs should be “rocked” al- 

ternately until the highest meter reading is obtained. 
Fig. I is a block diagram of the PRC-74 in both re- 

ceive (A) and transmit (B) modes. 

The frequency is determined by a 10-crystal oscil- 
lator for each of the four places — 1 kHz, 10 kHz, 
100 kHz and | mHz. This requires a pretty good 
handful of crystals, and is one of the chief reasons 

the PRC-74 is obsolete. Synthesis is now done much 
more economically with phased-lock oscillators, but 
there is no denying the Hughes circuit works very 
nicely. 

The set was one of the first to use solid-state de- 
vices all the way through the power amplifier, and 
since the output circuit and the synthesizer seem to 
be the most interesting parts of the rather large dia- 
gram, | am reproducing them here as figures 2 and 3. 

SUBSCRIBE TODAY 

NEW....R - 390 AZURR 
LIMITED OFFER ONLY $ 1395. 
The finest military digital receiver available. As) 
to 32 mHz unused. In the original package with 
manual, accessories, and spare parts. 

Guaranteed. F.0.B. NJ. 
MILITARY ELECTRONICS CORP. 76 Brookside Drive, 
Upper Saddle River, N. J. 07458 (201) 327-7640. 



TY {A\toZ 
DURWARD J. TUCKER, W5¥U 

Drawn partly from the pages of CQ, and partly from 
previously unpublished material, this new RTTY clas- 
sic has been produced to fill the void in RTTY knowl- 
edge among amateurs and professionals alike. 

Written to round out the amateurs’ RTTY bookshelf. 
which up to now has relied solely on another CQ 
classic: ‘‘The New RTTY Handbook,’ the combina- 
tion of the two is unbeatable. To properly describe 
the scope of this volume would demand a volume in 
itself, but the chapter headings below tell the story: 

Chapter 1—RTTY Basics. Chapter 2—The Teletypewriter. Chapter 
3—Teletype and Radio Reception. Chapter 4—Converter (Terminal 
Unit) Basics. Chapter 5—Polar Relays and Distortion. Chapter 6— 
Special RTTY Circuits. Chapter 7—Test Sets. Chapter 8—Machine 
Adjustments. Chapter 9—Tape Printers. Chapter 10—Kleinschmidt 
Machines, Tape Readers, Teletype Models 28 and 32. Chapter 11— 
Codes, Data Processing & Advanced Machines. Chapter 12—Distor- 
tion Producing Test Sets. Chapter 13—Regenerative Repeaters and 
Frequency Shift Monitors. Chapter 14—Terminal Units. Chapter 15 
—The RTTY Station. Chapter 16—FCC Rules, Operating Procedures. 

This 224 page volume is finely printed on photographs. Detailed and complete index 
high quality paper with rugged card-stock of U.S. Government Technical Manuals 
cover for years of regular hard use. Hun- relating to RTTY; Glossary of RTTY Terms; 
dreds of line illustrations and call-out type and a 258 entry Index. 

Gour technical library wou't be complete until it 
cucludes a copy of RYTY i AtoZ 

| Cowan Publishing Corp., 14 Vanderventer Ave., Port Washington, L. |., N. Y. 11050 | 

| RITY : AtoZ wn : : Q © Gz DURWARD LTUCKER,W5VU $5.00 each, Postpaid | 
| ICTR oa 5 aa se ae a Ce OUT Serve a a eee eee Galatea teaee nen ees, | 

Street pha saad obiel bce tbitng sas siod hades aCebY-afahaVa atata eters iw tarAs atstsd {tials Shs) rte we mya (ale ANciay=, dye\FVa (ctvaniss, 8 siSia, ote Wig rale e deeleyaln\avetedors) eldtgyayarale eto drove e. cvete stetareseverk Enclosed is $ | 

| City SERGE OCOD ONT COE ESt SERRE he ano aNSBeG DilAte ei seer cet. ee ats ow! AR Va bey eee e eleweed es F Abe for copy (ies) | 

| New York City and State residents add applicable sales tax ad 
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More Ham Bands /from page 26/ 

Propagation Characteristics 

What will the new bands be like? If you have 
ever done any general shortwave listening, you 
already have a fair idea of what to expect. You 
might dust off that general coverage receiver, 
and explore those frequencies that may be 
yours someday. Keep in mind, however, as you 
listen, that commercial stations, especially 
short wave broadcasters, characteristically run 
very high power and have deluxe antenna 
installations when judged by amateur stan- 
dards. Another way of anticipating what the 

new bands will be like is to note that they are 
located halfway between our present frequency 
assignments. As a consequence, the proposed 
30 meter band will exhibit propagation charac- 
teristics intermediate between those we present- 
ly experience on 20 and 40 meters. The 12 
meter band will be a hot daytime DX band dur- 
ing the maximum sunspot activity portion of 
the solar cycle. The 17 meter band will be an ex- 
cellent DX band rivaling 15 and 20 meters. It 
will tend to be open for DX a little more often 
than 15 and somewhat less frequently than 20 
meters over the sunspot cycle. 
A perusal of the typical circuit analysis 

curves shown in figs. 2 and 3 shows the useful- 
ness of the proposed bands at different times 
of day, for both low and high sunspot activity. 
Through a good share of the sunspot cycle the 
30 meter band will be an outstanding DX per- 
former, especially during evening, night, and 
early morning hours local time. The con- 
venience of these hours for operating will prob- 
ably make it one of the most heavily used 
bands. As sunspot activity approaches a mini- 
mum. during any solar cycle, the 5.25 mHz 
band: will no doubt out-perform both the 3.5 
and 7.0 mHz bands, and will exhibit partic- 

Non-refraction Non-refraction 

Frequency (mHz) 

QO O02 04 O06 O8 10 12 14 16 18 20 22 24 

Local Time 

Fig. 2 — Characteristic m.u.f. and l.u.f. curves 
for a 3000-4000 mile path towards the east dur- 
ing a period of high sunspot activity — winter 

season. 
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Non-refraction 

Frequency (mHz) 
SF Se mHz 

00 02 04 06 08 10 12 14 16 18 20 22 24 
Local Time 

Fig. 3 — Characteristic m.u.f. and lI.u.f. curves for 

a 3000-4000 mile path towards the east during a 
period of low sunspot activity — winter season. 

ularly good performance during the popular 
early evening hours. 

Strategy 

Now that I have whetted your appetite for 
more and bigger ham bands, we ought to dis- 
cuss ways and means of getting them. What 
should our strategy be? International fre- 
quency allocations are never determined by the 
general public. Plebiscites and referendums 
just aren’t used in determining international 
frequency allocation tables. This statement 
should not be interpreted to mean that we 
should in any way neglect the public service as- 
pects of amateur radio, but the cold facts are 

that the key people who originate position 
papers and vote at the international radio con- 
ferences are most frequently administrator 
types, usually with technical backgrounds in 
communications. The highest level govern- 
ment people generally do not have much direct 
interest in such mundane matters as how the 
h.f. radio spectrum 1s carved’ up unless pres- 
sure groups have gotten to them, but if they do 
choose to become involved, they can be power- 
ful friends or foes of amateur radio. 
How can we make friends, patrons, and 

benefactors of persons in key positions? First, 
our best friends will be people who are active 
hams themselves. Furthermore, we need 

friends not only in the governments of the 
United States, Canada, and Western Europe, 

but around the world. The day is long past 
when North Americans and Western Euro- 
peans could dominate international radio con- 
ferences. Amateur radio needs friends in all 
countries. We probably can’t do much more to 
create a positive attitude towards ham radio in 
eastern Europe and parts of Asia, but we could 
be doing much more in most regions of the 
world. If half of the effort we expend launch- 
ing and participating in DX expeditions could 



YES... 1 
PERSONAL PORTABLE 

948 AVE. E. P. O. Box 10116 
RIVIERA BEACH, FLA. 33404 

PLEASE USE YOUR ZIP 
CODE NUMBER ON ALL 
CORRESPONDENCE 

READ Hiram Percy Maxim 
Father of Amateur Radio 

Enjoy the inspiring story of this inventor, 
pioneer car builder, author and humorist. 
Limited first edition - autographed - hard- 
cover - postpaid - $5.95. For yourself, or as a 
gift. Order from author Alice Schumacher, 
115-17th St. N., Great Falls, Montana 59401. 

Nu Sigma Alpha 
International Amateur Radio Frater- 
nity. Memberships now available. In- 

Ff, cludes wall certificate, Newsletter, |.D. 
card, nets, DX, and more. Send for 
free brochure, now!! 

Box 310 Dept. OQ, Boston, Mass. 02101 

ONLY $3.95 ea. ATTENTION MOBILE OPS! 
B For 10 {HAM CALL MAGNETIC SIGNS 

For your auto or shack! Absolutely will not mar surfaces 
Withstands 120 m.p.h. winds yet may be easily removed (for the 

XYL). Large size: 4’ X 10” av. White plastic with your choice of colored 
letters (Red, Black, Green or Biue). Your name can be included for 50 cents 

extra per sign. SATISFACTION GUARANTEED! Shipped postpaid 

DEALER INQUIRIES WELCOMED - CLUB FUND RAISING PLANS! 

FE HOWARD ENTERPRISES ci 5.2 

100 WATTS from a TR-22? 
WiTH NEW DYCOMM MODEL 

1-10-O0 BOOSTER 
@ 1-2 WATTS IN GIVES YOU 90-100 WATTS OUT 
@ THE ULTIMATE IN MOBILE POWER USING YOUR 

Write for data sheets on all MODELS 

“C DYCOMM 

$ 2 2000 

UHF models now available... 
MODEL 470-25 3-7 WATTS IN 15-30 OUT $197.00 
MODEL 470-30 1-2 WATTS IN 20-30 OUT $227.00 

@ 

PLUS (fhe old reliables... 
10-0 10 W input 100 W output $195.00 
D 10 W input 40 W output 99.95 
ES 1 W input 40 W output 99.95 
ECHO in Rack Mounted Repeater 600.00 

AT LAST ~~ 
344 SPEECH COMPRESSOR twat 

REALLY WORKS : 

RPC-3M MODULE 
(ONLY $22.50) 

@e LOW DISTORTION 
CIRCUIT 

@ FULLY WIRED & 
TESTED NOT A KIT 

@ WORKS WITH 
PHONE PATCH 

@ INTERNAL UNITS 
& MODULES WORK 
MOBILE 

@ FULL WARRANTY 
—ONE YEAR 

® INTRODUCTORY 
LOW PRICES 
(Illinois residents add 
5°o Sales Tax) 

Write for specifications 
and information sheets 

(free) 

SHIPPING: 

$2.00 — RPC—3C 

$1, 00e = RPC =a. ey: 
3M 

December, 

RPC-3,3U INTERNAL UNIT 
($24.95) 

R, Electronics 
Box 1201C 
CHAMPAIGN, ILL. 
61820 
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be re-directed into establishing centers in 
schools and clubs in developing countries for 
the training of new hams, we would not only 
shortly have a lot more authentic DX stations 
on the air, but we would be developing the sup- 
port for ham radio frequency allocations that 
we may sorely need in future years. The 15- 
year-old boy in Africa that we help today by 
providing him with the opportunity to learn 
electronics and to acquire some ham gear may 
well be the frequency allocations engineer 
representing Nigeria in the 1990 Geneva inter- 
national radio conference. 

Amateur radio can have a bright expanding 
future if we as amateurs will make the right 
decisions and take steps necessary to imple- 
ment them in the next few crucial years. 

Bibliography 
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Brogdon, “Log Periodic Antennas,” Co, 
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Isbell, IRE Transactions, May, 1960. 
Monser, ‘Practical Log-Periodic Antenna 
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Getting The Edge [from page 40] 

ing examination. You will be handed a card 
to send from, at approximately 20 w.p.m. 
Don’t worry about hitting 20 exactly; strive 
for well-spaced, properly sent characters. Ac- 
curacy here is important, not QRQ. If you 
make a mistake, then send the mistake symbol, 
and continue sending. Take your time;-relax. 

As you can see, getting that little edge re- 
quires hardly more than the application of a 
generous amount of common sense, and you 
know you have that. So, relax. That Amateur 
Extra code exam is a cinch. , a 

Vertical vs Horizontal [from page 31] 

made noise. The principal sources of noise 
then are internal. receiver noise and galactic 
noise picked up by the antenna. Both of these 
noise sources are independent of antenna 
polarization. The result is a situation where 
the noise is independent of polarization but, as 
we said above, vertical polarization gives a 
slight advantage for the signal. Vertical polari- 
zation, therefore, should hold a slight advan-. 
tage for the repeater. uplink. 

For the mobile-to-mobile operation both: 
antennas are low and close to manmade noise. 

Under these assumptions vertical polariza-— 
tion will give a slight advantage, according to 
Dr. Brown. If the situation is such that ex- 
ternal noise is very low — such as a mobile 
parked in an open field, where receiving noise 
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is the limiting factor, vertical polarization will 
- give a considerable advantage, however. 

We can summarize the preceding material 
by saying that when the transmitting antenna 
is high, and the receiving antenna is low and 
in a noisy environment, such as v.h.f. broad- 
casting or a repeater downlink, horizontal 
polarization will give a better signal-to-noise 
ratio at the receiver. For mobile-to-mobile 
operation or a repeater uplink with the repeater 
receiver in a quiet location, vertical polariza- 
tion will give the best signal-to-noise ratio. 

Summarizing, we have shown that the 
optimum system configuration for repeater 
operation from a propagation point of view 
would be to use horizontal polarization for 
the downlink and vertical polarization for the 
uplink. However, in any repeater system there 
are many factors to weigh besides propaga- 
tion simple as possible even to the extent of 
complicating the repeater hardware. Since 
vertical polarization is preferable for the re- 
peater uplink as well as mobile-to-mobile, it 
appears that the mobile should be vertical: 
also it is hard to beat a vertical whip for economy 
and esthetics. Any loss this causes in the re- 
peater downlink can easily be compensated by 
increasing the repeater power slightly. We 
have also shown why horizontal polarization 
is used by v.h.f. broadcasting. 
And so, good reader, if you have come 

this far, you deserve a beer —drink heartily! m@ 

Letters [from page 7]| 

the east coast first? You can work that anytime.” 
“Why do I have to wait so long to work this sta- 
tion?’ or “Why are you working the west coast 
first?” and a long list of other gripes. 

Of course you hear the same poor operating 
when the DX station is working someone. Another 
station calls on top of him and keeps calling. If the 
DX is asking for the first district, someone on the 
west coast will call anyway because he doesn’t want 
to wait, or because he thinks he’s special. 

No one waits anymore for “73 and QRZ” from 
the DX station; instead they just start calling after 
the stateside station has said “thanks and back to 
you for a final.” It’s one big mess after another, 
and I really don’t blame anyone for not taking ex- 
peditions, or for not working W/K’s. 

My praises instead go to organized nets such as 
the YL system and the African net, where a net con- 
trol takes command and offbeat ethics are not con- 
doned. I like to DX, and maybe I don’t have 300- 
plus (only 205 as of this date) but because I don’t 
have 300-plus, I don’t feel that the world will end. 

I think if more people read the excellent article 
a few issues back [‘‘Tips On Working DX,” CQ, 
June °72, p. 24] it would certainly enlighten a few 
individuals about how to operate. 

William L. Hilyerd, K4LRX 
Henderson, Kentucky 



Regency 2 Meter FM—American made at import Prices 

Instant access to 144 frequency pairings with 
20 watts out on the new HR-212 twelve channel 
2 Meter FM Transceiver by Regency 

Specifications ear 
Power Output: 20 watts 

(nom.) at 13.8 V DC 

Frequency Range: 

144-148 MHz 

Channels: 12; 

crystal controlled ‘ 
Sensitivity: 0.4 uv, Model HR-212 

_———~) 

$259 Amateur Net 
20 DB quieting Includes microphone, mounting bracket and factory 

Spurious Rejection: 60 DB installed transmit and receive crystals for 146.94 MHz. 

| eS) : ‘ti =— 

Model HR-2MS 8 channel Model HR-2A 6 channel 
Transcan™ with signal search transmit, 12 receive 2 Meter FM 2 Meter FM output power 
reception and 15 watts minimum Transceiver with 15.watts minimum 300%. 
output. $319.00 Amateur Net output. $229.00 Amateur Net $119.00 Amateur Net 

ec Ww 
| eG ENC Electronics, Inc. 

7900 Pendleton Pike « Indianapolis, Indiana 46226 
Regency 2 Meter FM—American made at import prices 

For Antenna/R.F. Type Coax Switches 
insist on Barker & Williamson 
quality switches. 

B. & W. PROTAX Model 375 {Switch up to 6 antennas) 
Single Pole—5 position switch with automatic grounding to 
give you that added protection from lighting damage. Rear 
mounted connectors. 

B. & W. PROTAX Model 376 (Switch up to 5 antennas) 
Single Pole—5 position switch with the same protection fea- 
tures as above but with side mounted connectors. 

B. & W. 595G (Switch up to 6 antennas) 

Single Pole—6 position switch with the same protection fea- 
tures as above. Designed for DESK top operation or WALL 
mounting facilities. Attractive gray finish which will enhance 
the appearance of any C. B. or Ham Shak. $14.95 

‘GD BARKER & WILLIAMSON ING. 
CANAL STREET, BRISTOL, PENNSYLVANIA 19007 © (215) 788-5581 
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F.M. /from page 34] 

similar equipment. The approximate signal level at 
the i.f. for full limiting is 200 microvolts. | 

The final circuit is not really a circuit at all, but a 
suggestion from this columnist on obtaining power 
for transistorized preamps. As has been mentioned 
in this column before, an excellent source of 9 to 12 
volts d.c. ina tube-type receiver is from the cathode 
of the audio output tube. The high-fi manufacturers 
used to use this for d.c. on the low level audio ampli- 
fier tubes to eliminate hum. It also works quite well 
for preamp power. Although the first mention was 
for powering solid-state multi-frequency oscillator 
decks, the idea carries over into the pre-amp prob- 
lem. Why worry about batteries when that +9 to 12 

Volts is already available and waiting to be used. 

Tone Controls 
WS5SWY and W6GDO have pointed out that 

there is nothing in the present FCC regulations 
which prohibit use of tones above 3 kHz in control 
circuitry as has been mentioned several times in this 
column. A check with the FCC by WSSWY con- 
firmed this. The original restriction of 3 kHz tones 
was given to this author by a usually reliable source 
based on 97.69(d) governing RTTY. Looks like I 
blew it. Until corrected by higher authority, would 
say that use of tones above 3 kHz are permissible. 

Open Repeater Definition 

Jay O’Brien, W6GDO, requested that this column 
publish the CARC (California Amateur Relay Coun- 
cil) definition of an open repeater. This definition 
has been adopted by the ARRL and included in their 
repeater directory. 
“An open repeater is one where used by any prop- 

erly licensed amateur is encouraged. Frequent users 
may in some cases be expected to join the repeater 
Organization or otherwise provide support to the 
continued operation of the repeater. An open re- 
peater may require access tones or codes (not to be 
confused with control tones or codes) if these tones 
or codes are made generally known. All repeaters 

BOY! DID WE EVER GOOF? 

The Erickson Communications ad on 

page 41 of our November issue features 

several excellent close-out bargains. Un- 

fortunately, some gremlins invaded 

our ad stripping department and fea- 

tured the brand new Standard 146A 

instead of the model 146 which is the 
discontinued model. We apologize to 

Erickson for the hundreds of letters 
they’ll be getting and having to answer, 

and to our readers for similar incon- 
venience on their end. At any rate, the 

model 146 is quite a bargain at 

$229.95, and we hope our readers 
won’t be sore at the advertiser, since 
they really weren’t at fault. 
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operating on nationally or locally recognized ‘open’ 
frequencies will be considered to be oper repeaters.” 

This columnist agrees with this definition with the 
following addition: Any repeater using continuous 
tone squelch (such as “Private Line” or Channel 
Guard) should be considered “closed” repeaters 
whether or not the coding is made known. The 
reasoning behind this is the complexity of CTS is 
such to be outside the realm of an “easy” technical 
project for most amateur f.m. operators. Single tone 
or “tone burst” encoders are relatively inexpensive to 
build and calibrate due to the wide bandwidth of 
single tone decoders in general use. However, CTS 
requires an accurate tone (usually no greater than 
0.5% frequency variation allowed) and are therefore 
much more difficult to build, calibrate, and to install 
properly. CTS systems use tone frequencies below 
the cutoff frequency of the shaping circuits in f.m. 
transceivers (300-3000 Hz range). Therefore, the sub- 
audible tone encoder must be installed after shaping 
and cannot be fed directly into the microphone con- 
nector as can single-tone in the 1800-2400 Hz range. 

Please excuse the editorializing in the NEWS por- 
tions of the column. However, since news was light 

this month, it does take up some space. 

Regency 6M FM 
With the filling of 2 meters in most: parts of the 

United States the trend has been upwards to 220 
mHz and 450 mHz. This onward and upward trek 
has left the 50 mHz band all but deserted in many 
areas. Lack of obsolete low band equipment has not 
been a problem, but lack of ready to go solid-state 
f.m. gear has. Well, Regency is trying their best to 
promote 6 meter f.m. activity with the introduction 
of a new solid-state f.m. unit designed specifically for 
the amateur market. This unit will be examined in 
depth in a later review, but the advanced informa- 
tion is contained herein. 

Finale’ 
The second year of the FM Column is rapidly 

coming to a close. Beginning next month, a small 
portion of each column will backtrack with a repeat 
of technical material (test procedures, etc.) which are 
Known to those who have been on board, but are un- 
known to the brand new f.m. operator. 

Reasoning behind this move is simple. Those of us 
who have been active on f.m. for several years are 
much ahead of the newcomer. Even the operators 
who started out with the beginnings of this column 
have two years under their belts. So, it is only fair to 
contribute some space to helping the f.m. operator 
who is new to the game. Covering both extremes of 
experience along with the middle makes preparation 
of the column even more difficult. However, it must 
be done to enlist the help of the new readers and to 
keep the support of the long time readers as well. 

Everyone can help. As usual photographs are al- 
ways in demand. News of local and regional f.m. ac- 
tivities is also needed. Repeater Directory update 
and new listing information helps immensely. Final- 
ly, suggestions and comments as to projects, reviews, 

and discussion topics are openly solicited. Thus, all 
that is remaining for December is to wish everyone 
the happiest of holidays and a very very good new 
year! 

73, Glen, K9STH/5 



Rigs for every use... 

for every pocketbook! 

HANDY-TALKY Sryensvayet 
STANDARD SRC-146 = “£2207 
5 Channels —— .94/.94 and .34/.94 supplied 

_ .3 uV receiver —— 1.5 W transmitter 
Compact —— 8”hx 3” wx 1%d 
Full line of optional accessories includes external 
speaker-mike —— desktop charger —— “stubby” an- 
tenna —— and more! 

Available NOW! inp ineiae oo 

~ CLOSE OUT! 
. only $279.00 

ALL PURPOSE 
STANDARD 826M 

12 channels (4 with crystals) 
10 Watt output 
All solid state 

Hot MOSFET receiver 

5-25 watts 100-135 watts 

1002-3B 1-2.5 watts 120-130 watts $235 

802 5-12 watts 70-90 watts $180 

802B 1-2.5 watts 80-90 watts $195 

502 5-15 watts 35-55 watts $105 

502B 1-2.5 watts 45-50 watts $130 

1-2.5 watts 25-30 watts 
U.S. Made 

And many more from SBE/Clegg/Gladding/Kenwood/Tempo/Antenna Specialists/Larsen 

Make ERICKSON your headquarters for all your FM needs... . 

SEND QSL FOR COMPLETE SPECIFICATIONS 

ERICKSON COMMUNICATIONS 
4659 N. Ravenswood Ave., Chicago, II!. 60640 (312) 334-3200 
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ys “ ED Since 1935 

TYMETER (ier 
DIGITAL CLOCKS ATS EOS 

MADE IN U.S.A. 

16 
= Made in 
= AULSSAS 

Walnut or ebony plastic case. 
4”°H, 73%," W, 4”D. 110V 60 At Your Dealer,.or 
cy. Guaranteed One Year. DIRECT FROM | 

PENNWOOD NUMECHRON CO. 
DIVISION OF LCA CORPORATION 

7249 FRANKSTOWN AVE. PITTSBURGH, PA. 15208 

4 

ULTRA-BAL 2000 
@ Advanced design eNo radiation from coax, more power to antenna 

BALUNe eLess noise on receive 
® Full 2KW-—3 to 30 Mcs., 1:1 or 1:4 ratios. 
® Encapsulated, ultra weather - proof. 
® Mil type 2KV Teflon insulation over silver plated 
wire for ultra low loss 

Specify ratio desired $ 8.95 ppd. 

KE. Electronics. Box 1279, Tustin Calif. 92680 

WORLD QSL BUREAU 
5200 Panama Ave., Richmond, CA USA 94804 

THE ONLY QSL BUREAY to handle all of 
your QSLs to anywhere; next door, the next 
state, thenext country, the whole world. Just 
bundlethem up(please arrange alphabetically) 
and sendthemto us with payment of §¢ each. 

SUBSCRIBE TODAY 

SSTV [Continued from page 46] 

as a few seconds of heterodyne QRM, or an 
abrupt change in phase such as occurs with 
“scissors editing’ of SSTV programs. The 
lock-in time and noise performance can be 
varied by proper circuit design procedures. Un- 
fortunately the tradeoffs are such that design- 
ing for the narrowest effective noise bandwidth 
generally gives a longer than desirable lock-in 
time. 

How does one test for these things? Again, 
the optimum tools don’t exist at the moment. It 
would be nice to have a test pattern signal with 
controlled amounts of noise and QRM added. 
A home brew tool that should help in eval- 
uating and comparing sync and sweep circuits 
would be a short edited tape. containing seg- 
F Pace es : efron x 
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ments of “good copy”’ signals from a U.S. sta- 
tion, a foreign (50 Hz area) station, and vari- 
ous segments of “poor copy” signals. 

Q&A 

QUESTION: I am building a flying-spot scan- 
ner. Where can I obtain inexpensive lenses and 
other optical supplies? 
ANSWER: The photographic magazines on 
the newsstands carry ads for used camera and 
enlarger lenses. The enlarger lenses, if designed 
to cover the area of your image source, make 
excellent FSS lenses. (An enlarging lens de- 
signed to cover 35 mm film will not work for 
34%4x4\4” snapshort for example) One of the 
very best sources for inexpensive optical mate- 
rial of all kinds is Edmund Scientific Co., Eds- 
corp Building, Barrington, N.J. 08007. They 
have an excellent free catalog. 

73, Cop, WIGNQ 

Math’s Notes 

this information with all readers. This is, after 
all, one of the functions of this column. The 

same is true for various surplus dealers. There is 
no charge or obligation — as long as the items 
are of general interest to amateur radio oper- 
ators. « 

Best wishes to all of my readers for a very 
happy and healthy holiday season and coming 
year. 

[ Continued from page 54] 

73. Irv, WA2NDM. 

Q & A. [Continued from page 16] 

Sticking Meter 

“What is a quick cure for a meter whose 
needle sticks intermittently?” 

A meter with a mechanical defect usually re- 
quires a little rap to bring the meter back to 
zero. An intermittent stick (if it stops at the 
same spot everytime) indicates misalignment 
— the major cause of sticking. 

Some meters are hermetically sealed and 
there is little one can do except send the meter 
back to the manufacturer or replace the meter. 

If you know what you are doing and can dis- 
assemble a meter, first look for a fleck of metal 

or dust. Don’t use air to blow out the meter! 
Next, carefully push the needle towards the 
maximum position with your finger to see if it 
springs back. If it stops at the intermittent 
“point” do not force it. If the meter is truly free 
a small puff from the mouth will push the me- 
ter needle over and it will return quickly. 
When a meter has been slammed by over volt- 
age or current, the needle can be bent — check 
its linearity. Check the spacing between meter 

WG 
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Edited by: ART Sei 

Ham's Interpreter 
This valuable book is imported from Germany 
and written by DL1CU. It contains a collection 

of phrases and expressions designed to assist 

those amateurs who wish to enlarge their 
knowledge of various languages for use on 
amateur radio. It isa must for every DX’er. 
$1.50 

CO Binders 
Convenient and economical are the words for 

CQ’s beautiful maroon and gold binders. In- 
dividual issues can be removed quickly and eas- 
ily without damage to the magazine. Save 
precious time as reference copies are within 

immediate reach in this handy binder. $5.00 

The New RTTY Handbook 
A treasury of vital and ‘‘hard-to-get’’ informa- 
tion, this book is loaded with valuable equip- 
ment schematics, adjustment procedures, etc. 

A boon to beginner and pro. A special section 

On getting started, written by Byron Kretzman, 

W2JTP, a well-known authority in the field. 

$3.95 

Surplus Schematics 
Ken Grayson has loaded this book with schem- 
atics for currently popular pieces of conversion 

gear, making it invaluable to amateurs as a 

guide to surplus gear. $2.50 

Antenna Roundup | 
Edited'by Art Seidman, a 160 page mass of 
antenna information directed at answering a 
multitude of questions surrounding the mys- 
terious antenna. $3.00 

Antenna Roundup |! 
Ten big theory articles backed up by 82 
detailed and illustrated construction projects 

from VLF to microwave, long wires to 17 ele- 

ment beams and Sterba Curtain arrays. $4.00 

Shop & Shack Shortcuts 
A volume packed with hundreds of hints & 
shortcuts collected by Don Stoner, this will 

help anyone to dress up his shack, improve 

shop techniques and increase efficiency and 
equipment. $3.95 

wm eae eee eee eee eee ee ee eC 

CQ BOOK SHOP 
CQ Anthology tf! 

1952-1959 250 pages of more recent but stil! 
hard-to-get important articles from glorious 

yesteryear. $3.00 

Electronic Circuit Handbook |! 
Written by Tom Kneitel, WB2AA\, this details 
150 of the most often needed circuits in 11 

great chapters. Invaluable for beginners and 

old-timers alike. $3.00 

Electronic Circuit Handbook {1 
Tom Kneitel’s own sequel to Vol 1, this 

volume delivers 159 additional circuits that 
will appea! to all amateurs. Each circuit ts 

fully described in text with complete schem- 
atics. $3.00 

Surplus Conversion Handbook 
Compiled by Tom Kneitel, WB2AAI, this con- 

tains 192 pages of conversion articles, cover- 

ing almost every piece of surplus gear worth 

the effort to convert to ham use. ¢3C0O 

Antenna Handbook | 
All new information on transmission line 

theory, Attenuation, Impedance, Standing 

waves, Resonant and nonresonant lines, cur- 
rent distribution, free space 3 dimensional pat- 

terns of long wires of all practical length and 
muth, much more by Ken Glanzer. $4.00 

The New DX Handbook 
Don Miller's 200 pages of valuable technical 
information and operating aids, most of which 
has never been published before and can be 

found in no other volume contains Great Cir- 
cle Beartng Charts. $5.00 

RTTY From A To 2 
This new RTTY Classic has been produced to 

fill the gaps in RTTY knowledge among ama- 

teurs and professionals alike. 16 chapters and 

224 pages. This book is a must in your tech- 
nical library. $5.00 

103 - Simple Transistor Projects 
The aim of this book ts to familiarize the begin- 
ner and advanced experimenter with the handy 

source of reference circuits. $3.45 

EVE COFAnthology |i recseccin- i secon cele ofernls oe = $3.00 G Shop’ a Shack Shortcuts’ .2. er 22 ce ae eee $3.95 

cilealamcssinterpretehisc.cccc cerns: sano ee. $1.50 © Electronic Circuits Handbook |.............. $3.00 
OQ CQ Binders .....--.. eee eee eee eee eee ee $5.00 © Electronic Circuits Handbook II --.---------- $3.00 
IPSINGWL nat anG bOO Kmecwtereclevertertele ee erl fete $3.95 OQ Surpius Conversion Handbook .------------- $3.00 

O Surplus Schematics ........ Be ae phos tee he $2.50 Ga SAintenna: Handbooks ce secu cers oe ariel elere = ar $4.00 

O Antenna Roundup | ...+--...---2..¢e0020e ees $3.00) OU New DXHandbooks...cceses- cent ... $5.00 
ERAN tENnNa-ROUNGUP I Ibeenee= erie ceria > ote er $4.00 MSR Tay cromeAr WO) Zi ereeee serie Mets e sapere arse $5.00 

0 103- Simple Transistor Projects ... $3.45 

NAME. 

ADDRESS 

CITY 

STATE ZIP 

New York City and State residents must add sales tax applicable to your area. 

COWAN PUBLISHING CORP. Book Div. 
14 Vanderventer Avenue « Port Washington, L.!., N.Y: 11050 
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whatis an 
anitenna 
noise bridge? 

Antenna Noise Bridge (an-‘ten-a noiz brij), n. Omega-t’s 
name for a specialized testing device that checks your 
antenna system for resonant frequency and coaxial 
impedance. 

Obtain maximum efficiency by 
determining the resonant frequency for any 
type of antenna with the solid state, self- 
contained Antenna Noise Bridge... 
Two models... TE7-01 for 1-100 MHz range, 

Eber .. the TE7-02 for 1-300 MHz range, 
39.95. 

Sold through amateur radio dealers 
or direct from the factory. 

omega-t systems incorporated 
320 TERRACE VILLAGE * RICHARDSON, TEXAS 75080 ¢ (214) 231-5121 

Outperforms 
ALL OTHERS! 

The finest crystals you can put to work for 
you come from Bomar! Precision ground, 
highly active quartz . . . each crystal ex- 
ceeds FCC regulations for frequency toler- 
ance by 40%. With a Bomar crystal you’re 
right in the middle of the channel with 
clearer signals and no drift! Long life is 
assured by hermetic sealing with ingredient 
Double-N. 

AVAILABLE FOR ALL POPULAR 
2-METER TRANSCEIVERS 

WRITE FOR NAME OF NEAREST DEALER 

CRYSTALS 
\. the “long playing” crystals 

BOMAR CRYSTAL COMPANY 
201 Blackford Ave., Middlesex, N. J. 08846 

Phone (201) 356-7787 
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face and needle body. Be careful! Meters 
should only be repaired by experts, but some- 
times the meter needle can be unhung. 

Crossband 

“My brother is an Extra class licensee and 
I’m a Novice. Any reason why I can’t talk to 
him on c.w. if he uses voice on the low end of 
80 meters?” 

No reason at all. 

Hot BC 

“T live near a be station. After installing my 
3 element 20 meter beam it is h-o-t with rf. 
from the bc station. No need to say that my re- 
ceiver receives nothing but the be station! I 
tried a trap — no luck. Any cure?” 

RF saturation is hard to cure, and I’m sure 
that is what you have. I’m sure the bc station 
uses a vertical (as most do) but the signal is so 
strong from the be that no receiver made can 
cope with it. Sorry I can’t help. 

Ranger & dsb Problem 

“I converted my Viking Ranger to d.s.b. 
operation. After my conversion I got good re- 
ports, then later on no s.s.b.’er wanted to talk 
to me because my signal was so bad. 
“When I converted, I installed two 6146’s in 

the final, fed their grids in series and paralleled 
the plates. No big changes but my set worked. 

“What do you think may be wrong?” 
First check the 6164’s — they must be 

matched. Next, check grid drive (don’t over- 

drive). Load the final lightly and give her a try. 
(I’m sure you must have installed one of the 
6146’s outboard — make sure that you use 
good coax wire connections from the outboard 
stage to the transmitter (except for the heater 
supply). Check ground connections. 

=30=2 

It is nice being back with CQ. A Merry 
Xmas and a wonderful 1973 to all my old and 
new readers. 

73, Chuck, W6QLV 

New WAZ Award [Continued from page 58] 

Zone 39. Madagascar Zone: FB8, 5R8, FR7, 

VQ8, VQ9, and VK0-Heard Is. 
Zone 40. North Atlantic Zone: LA-Jan 
Mayen, LA-Svalbard, OX, TF, and UAI- 

Franz Joseph Land. 
The UA9 and UA@ Zones are sometimes 

rather hard to determine. However, tue DX 

column in the August, 1968 issue, pg. 82 has a 
handy table to use in locating stations in these 
zones. 



Mery Chruslmas 

nd Many Thanks. 
... to all of you for making 1972 our biggest and best year yet! We must be 
doing something right .. . 

A San Francisco ham writes after several orders “You have the best-stocked 
ham store in the.San Francisco Bay area!”’ 
A QWCA member from Dallas says “So far I have received better service 

and what I think is better equipment than from any previous dealer.”’ 
An Iowa customer had trouble and returned his 2-meter rig for service and 

wrote “You received it on 5-23-72, and it arrived back at my home 5-25-72. ] 
just can’t believe it! Your service is fantastic. I never really thought I would 
get it back by the time I needed it... You may be sure that I will recommend 
your company to anyone and everyone who is looking for a GOOD amateur 
equipment dealer. You are the best.” 
— A Houston customer orders by Phone, we ship to his neighborhood bus 
sub-station, and his orders arrive the day after he calls them in. He says he 
much prefers this to making trips downtown. 
What we’re saying with this “horn-blowing” is that perhaps those skeptical 
Amateur dealers who claim the business is dying, ought to take a look at 
themselves and see if perhaps the dead item is their interest in going out of 
their way to serve their customer. Of course we’d also like to entice you to 
try us next time you buy or trade equipment. How about it?. 

Our sincere wishes for the holiday season. 
Ed Juge, WSTOO Jo Juge, WB5AXZ Hal Adams, W5SGM 
Don Stanfield, WA5JIX Bob Edward, WSRDZ and the 

rest of the gang at Juge Electronics! 

ED JUGE ELECTRONICS, INC. 

3850 SOUTH FREEWAY FT WORTH, TX 76110 
PHONE (817) 926-5221 TELEX 75-8329 

Hours: 9:00—5:30 Tues. thru Sat. 
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(215) 659-5900 @ 

AMATEUR RADIO IS OUR BUSINESS 

“Mam Guerger. ue. 
80 N YORK ROAD, WILLOW GROVE, PENN. 19090 

ASTATIC GD 104 CRYSTAL 
MICROPHONE WITH “” G "” 
GRIP TO TALK STAND. REG- 

; ULAR PRICE, 51.20, HAM 
NET 25.00. 

$25.00 

ASTATIC G 10 D DYNAMIC SSB MICROPHONE 
WITH ‘’G”’ GRIP TO TALK STAND. REGULAR 
PRICE. 59.90. HAM NET 29.95. 

ASTATIC JT 30 CRYSTAL | 
MICROPHONE WITH STAND 
FOR AMATEUR AND GEN- 
ERAL PURPOSE, REGULAR 
PRICE, 18.40, HAM NET 9.95 

ASTATIC 
— 

ASTATIC 531 CERAMIC MOBILE MICROPHONE 
WITH RETRACTABLE CORD ANDSUPER TALK 
POWER FOR AM AND SSB, REGULAR PRICE, 
12.75, HAM NET 6.99. 

ASTATIC “G* GRIP TO TALK STAND ONLY ......... 12.95 
ASTATIC D 104 MICROPHONE ONLY ..............-:000 15.50 
ASTATIC 10 D DYNAMIC MICROPHONE ONLY.... 19.95 
ASTATIC D 104 REPLACEMENT CARTRIDGE ..... 4.80 
PENNA. RESIDENTS ADD 6% SALES TAX 
AOD 1.25 FOR SHIPPING AND INS. 
SEND CHECK OR MONEY ORDER.....NO C.O.D. 
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DX [Continued from page 63] 

that he has no QSL Manager and all QSL’s 

should go to the address listed in the QSL 
Information Section. — September activity of 
FOWV/FC was operated by members of the 
Belgium Air Force Amatuer Radio Club. — We 
sadly report the death of Rafi, 4X4AE, who 
was one of Israel’s longtime amateurs. 

QSL Information 

C21TL & C29ED via K. 

Matchett, Box 32, Nauru, 

Central Pacific 

CP1JV — APO New York 

09867 
CR4BS — POB 101, Praia 
FP8DH — Box 189, St. 

Pierre and Miquelon 
HM1IAQ — POB 152, 

Seoul, Korea 

HS1AHE—JUSMAG, Box 

149, APO San Francisco 

96346 

JYSHC — POB 2353, 

Amman 

JY9VO — BOX 5089, 

Amman 

KR6AY — Hg Sq I8TFW, 

Box 11007, APO San Fran- 

cisco 96239 

OA6AQ — Via K3AXW/5 

3125 Melbourne, Fort 

Worth, Tex 76117 or Ca- 

silla 303, Tacna, Peru 

ODSGT — POB 2068, 

Beirut 

PY#@DVG — PY!IDVG POB 

S19 ZO eres Rio de 

Janeiro 
SVIEN/P — POB_ 1442, 

Athens 

SVIGN/P — POB 1442, 

Athens 

SVIFT — POB 15, Chania, 

Crete 

VP2VAP — Box 22, Road- 

town, Tortola 

VP2VAR — Box 328, 

Tortola 
K4BZH/VP7 — 149 Har- 

wood Av., Satellite Beach, 

Fla 32937 

W4GIW/VP7 — K4CDZ 

WD4USA — Box 50l, 
Miami Springs, Fla 33166 
WR4USA — Box 50l, 
Miami Springs, Fla 33166 
5T5CJ — Box 202, Nouak- 

chott 
9H4C — 6 Xuxa St., 

Kercem, Gozo 

9H4D — Galeac, 264 Foun- 

tain St., Victoria, Gozo 

C31EG Via EA3QS 
C31FD Via DL2BK 
C31FH Via DLOLJ 
C31FO Via F3BW 
CR3AB Via CT2BA 
CR3RY Via CTIRY 
DJ2JB/9N1 Via DJ9KR R 

EA6BJ Via DL7FT 
ET3USA Via W4NJF 
F#WYV Via ON4TJ 
FOAHY/FC Via DL#UP 
FB8ZA Via F6BFA 
FL8HM Via K4SKI 
FO8BX Via W6NTQ 
FO$CS Via K6CWM 
FP#CG Via K!BCG 
GISAZF Via WA3HGV 
IZBHW Via W4CNZ 
HS4AGN Via WS5LUJ 
JY6FC Via DJ9ZB 
YJ6HA Via DJ9ZB 
JY9GR Via DK4PD 
JY9VO Via HB9AMO 
JY9TZH Via K9TZH 
KSLWL/YV6 Via K5LPE 
K5QFH/VQ9 Via K4CEF 
KB6CU Via K3RLY 
KG6JBO Via KIJHX 
KG6SW Via W7YBX 
KS4BH Via K3RLY 
M1B Via WA3HUP 
MP4TDM Via KIDRN 
OY9LV Via W3HNK 
PY#DVG Via PYIDVG 
SVIGA/P Via DJ6TK 
TG9DX Via W3HNK 
WB§ICS/VE8 & Voa 
WAIQOX/VE 
WAIPEL 

VP2EW Via K5JZN 
VP2GBI Via VE3BMV 
VP2GBL Via W4YHB 
VP2KF Via VE2DCY 
VP2MZ Via VP2MM 
VP2SAU Via W3SF 
VP2VAV Via K4CDZ 
VS6DO Via W2GHK 
WA90TH/TF Via 
WA9PZU 

WT3REE Via W3FVU 
XVS5AC Via WIYRC 
YJ8BD Via IglJ 
ZC4DS Via WA2KWP 
4Z4A1 Via WA2K WP 
4Z41B Via WA2K WP 
4Z4LI Via WOANN 
5SU7AS Via WA8UHI 
5U7AX Via DJOKR 
TP8AC Via W2LGU 
7P8AD Via VE2JH 
9E3USA Via W4NJF 
9F3USA Via W4NJF 
9K2BQ Via JAIZZ 
9M8WUW Via JA2KLT 
9Y4T™M Via VE3CBG 
9Y4T Via VE3CBG 
9Y4VU Via W3GVW 
73, Jerry, WA6GLD 



FOR THE MAN WHO TAKES CW SERIOUSLY. 
Model KBI 

$265 net 

For you, only the best 

will do. Your traffic, 

your QSO’s must 

be perfect. This 

is the Keyer which 

will do it for you. 

Perfect letters and 

spaces, all automatically, 

12-72 WPM. Keys positive or 

negative loads. Built-in Monitor OSC/AMP 

for Speaker. Weight Control to suit your preference. 

ONE YEAR PICKERING WARRANTY a ne 
Send For Our Itilustrated Brochure On The KB-1. 

TO ORDER, SEE YOUR AMATEUR EQUIPMENT DEALER, OR ORDER DIRECT FROM FACTO- 
RY. YOU MAY USE YOUR MASTERCHARGE OR BANKAMERICARD. SIMPLY GIVE US YOUR 
ACCOUNT NUMBER. ~ 

: PICKERING RADIO CO. 
Your CW sending deserves the best Post Office Box 244 Pia Order your KB-1 Now! Portsmouth, R.!. 02871 

KWIO Ce 
Ppd in USA & Canada 

S U PE R MI atch Money back Guarantee 

* E-Z Match Tuner 

* SWR Meter 

* Power Meter 

* Dummy Load 

x Antenna Switch | 

* 350 watts PEP 
Clean up the unsightly 

tangle of wires around 

the shack and your wife 

will think it’s beautiful 

Wy KW Electronics 
10 Peru St. Plattsburgh, New York 12901 

In Canada 222 Newkirk Road, 
ELECTRONICS 

LIMITED Send for FREE Literature 
Richmond Hill, Ontario 
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SAVE 25% 
We stock a complete line of Konica and Minox cameras, all brand new, 
all the most current models. These cameras are made available to you at 
a 25% saving below regular list price. You won't be able to match these 
prices anywhere. 

ON THE WORLDS 

FINEST CAMERAS 

The famous KONICA AUTOREFLEX '' T ’’ 
Cat. No. Description Reg. List 

STANDARD PACK 
CONSISTS OF: CAMERA, CASE, STRAP, 

PAD, AND ACCESSORY SHOE 

bi) fae 

had ae hrome Finish 

702-155 AUTOREFLEX “T"” w/52mm 

f/1.8 Hexanon Lens, Case, 

Shoe, Strap and Pad 

AUTOREFLE®X “’T’’ w/57mm 

f/1.4 Hexanon Lens, Case, 

Shoe, Strap and Pad 

AUTOREFLEX “T” w/57mm 

f/1.2 Hexanon Lens, Case, 

Shoe, Strap and Pad 

$339.95 

702-154 

384.95 

702-153 

469.95 

Professional Black Finish 

AUTOREFLEX “T” w/52mm 

f/1.8 Hexanon Lens, Case, 

Shoe, Strap and Pad 

AUTOREFLEX “TT” w/57mm 

f/1.4 Hexanon Lens, Case, 

Shoe, Strap and Pad 

AUTOREFLEX “TT” w/57mm 

f/1.2 Hexanon Lens, Case, 

Shoe, Strap & Pad 

702-168 

364.95 

702-167 

409.95 

702-166 

494.95 

AUTOREFLEX “A” 

Brushed Satin 

AUTOREFLEX “A” w/52mm 

f/1.8 Hexanon Lens, Case, 

Shoe, Strap and Pad 

AUTOREFLEX “A” w/57mm 

f/1.4 Hexanon Lens, Case, 

Shoe, Strap and Pad 

AUTOREFLEX “A” w/57mm 

f/1.2 Hexanon Lens, Case, 

Shoe, Strap and Pad 

702-182 

289.95 
702-181 

334.95 
702-180 

419.95 

Our Price 

$254.95 

289.95 

352.95 

273.95 

307.95 

371.95 

Chrome Finish 

212.95 

251.95 

314.95 

“A” not available in Professional Black Finish 

CAMERAS WITH SHOE, STRAP & PAD 

WITHOUT CASE 

AUTOREFLEX “T” 
Brushed Satin Chrome Finish 

AUTOREFLEX “T’' w/52mm 

f/1.8 Hexanon Lens, Shoe, 

Strap & Pad w/o Case 

AUTOREFLEX “T” w/57mm 

f/1.4 Hexanon Lens, Shoe, 

Strap & Pad w/o Case 

AUTOREFLEX “TT” w/57mm 

f/1.2 Hexanon Lens, Shoe, 

Strap & Pad w/o Case 

702-161 

320.00 
702-160 

365.00 
702-159 

450.00 

94 @® CQ © December, 1972 

240.00 

274.00 

338.00 

702-174 

702-173 

702-172 

702-189 

702-188 

702-187 

701-133 

701-134 

701-135 

701-137 

701-136 

Professional Black Finish 

AUTOREFLEX “T” w/52mm 

f/1.8 Hexanon Lens, Shoe, 

Strap & Pad, w/o Case 

AUTOREFLEX “T” w/57mm 

f/1.4 Hexanon Lens, Shoe, 

Strap & Pad, w/o Case 

AUTOREFLEX “T” w/57mm 

f/1.2 Hexanon Lens, Shoe, 

Strap & Pad, w/o Case 

345.00 259.00 

390.00 293.00 

475.00 356.00 

AUTOREFLEX “A” 
Brushed Satin Chrome Finish 

AUTOREFLEX “A” w/52mm 

f/1.8 Hexanon Lens, Shoe, 

Strap & Pad, w/o Case 

AUTOREFLEX “A” w/57mm 

f/1.4 Hexanon Lens, Shoe, 

Strap & Pad, w/o Case 

AUTOREFLEX “A” w/57mm 

f/1.2 Hexanon Lens, Shoe, 

Strap & Pad, w/o Case 

270.00 203.00 

315.00 226.00 

400.00 300.00 

“4” not available in Professional Black Finish 

KONICA C35 COMPACT CAMERAS 

C35 RANGEFINDER CAMERAS 

C-35 Automatic Chrome w/ 

Case and Wrist Strap 109.95 82.95 

C-35 Automatic Deluxe Black 

w/Case and Neck Strap 114.95 86.95 

C-35 Automatic Chrome Gift 

Pak w/Camera & Cube Flash 

(Cases & Wrist Strap Included) 119.45 90.95 
C-35 Automatic Deluxe Black Gift Pak w/Camera & Cube 

Flash (Cases & Wrist Strap 

included) 

124.45 94.95 

C-35 Automatic Flash Pak 

(Chrome) (Flash Pak Consists 

of: C-35 Camera, Soft Pouch 

Case, Wrist Strap & X14 

Compact Electronic Flash) 

146.90 



i) 701-138 C-35 Automatic Flash Pak 

(Black) (Flash Pak Consists 
172-049 UNIVERSAL MINOX BULB 

FLASHER: chrome; w/belt 
of: C-35 Camera, Soft Pouch case 24.50 18.45 Case, Neck Strap & X14 172-036 Eveready No. 504 15V battery 
Compact Electronic Flash) for Bulb Flasher 1.15 1.15 | 

172-040 CUBE FLASHER for Minox B | 
and C; chrome; w/belt case 24.50 18.45 

172-043 UNIVERSAL MINOX CUBE 

FLASHER: chrome; w/belt 

case 24.50 18.45 

172-044 UNIVERSAL MINOX CUBE 

FLASHER: black, for ’’Private 

151.90 113.95 

Eye’’ cameras; w/belt case 27.50 20.95 

172-052 Set of two PX-825 batteries 

for Cube Flasher 1.50 1.50 

172-039 Adapter for mounting 

standard flash units on 

Minox cameras 3:75 3.00 

C35 ZONE FOCUS CAMERA THE BRAND NEW KONICA POCKET BINOCULAR 
701-139 C35-V CHROME w/Case and 

Wrist Stra 89.95 67.95 a 
An incredible 8 power binocular that weighs only 5'% ounces. ' 
This rugged beauty has a flat 368’ field at 1,000 yards. As bright CAMERAS 
as conventional 7 X 50’s in ordinary 

daylight viewing conditions, Konica’s 171-012 MINOX B, chrome; w/ small-aperture system (20mm objec- 
built-in exposure meter, 

Standard leather case & 

chain 209.50 157.95 

171-014 MINOX B, ‘Private Eye”, 

black: w/built-in exposure 

meter, standard case & 

tive lenses) transmits the maximum 

amount of light the human eye ts 

capable of accepting.....yet provides 

an extended ‘’depth-of-field’’ range. 

chain 239.50 180.95 
173-134 Belt Case, leather, for 

Minox B 8.25 6.25 CHECK THESE FEATURES: 
171-017 MINOX C, Automatic 

Electronic, chrome; w/ * So small it will fit in any pocket. 
eveready leather case & * €xtra-rugged construction. 
chrome chain 244.95 183.95 * Extremely easy to focus. 

171-018 MINOX C, ‘’Private Eye’’, * Advanced 16-element fully coated optical system 
black: Automatic Electronic uses micro-mimiature ‘‘roof’’ prisms to avoid weight 
w/eveready leather case & and bulge of ordinary binoculars. 
chrome chain 275.95 206.95 * Protective rubber eyecups fold back when wearing 

173-139 Belt Case, leather, for eyeglasses. They prevent scratching of safety lenses. 
Minox C 8.95 6.75 * Costs about-$50 less than comparable value. 

FLASH EQUIPMENT DIMENSIONS: 3-19/32"' X 2-1/8” X 1-3/16” 

172-031 BULB FLASHER for Minox REGULARLY SELLS FOR $99.95 — OUR PRICE JUST $74.95 
B & C; chrome; w/belt case 23.45 17.45 Add $2.00 for postage and handling. 

ED esa =—Z STS =p =a a —=p SSS = Ses =e om ED Pee a ad =a 

| : ‘ : Q . O. Box 306, Merrick, N. Y. 11566 : Ni 

| ITEMS o Check enclosed ; 

| NO. COST Ps 
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HAL SHO 
HKEKHHKHKKKHHKKKEKKHKKKKKHKKKKKKKEX 

FREE TO CQ SUBSCRIBERS 
KEKKKKKHKHKKKKKKKKKKKKKRKKEKKEERE 

Advertising Rates: Non-commercial ads are 10 
cents per word including abbreviations and ad- 
dresses. Commercial and organization ads are 
35 cents per word. Minimum charge $1.00. No 
ad (non-subscriber) will be printed unless accom- 

panied by full remittance. Free to CQ subscribers 

(maximum 3 lines per month). Recent CQ mail- 

ing label must accompany ad. 

Closing Date: The 10th day in the third month 
preceding date of publication. Because the adver- 
tisers and equipment contained in Ham Shop 

have not been investigated, the Publishers of CO 
cannot vouch for the merchandise listed therein. 

Direct all correspondence and ad copy to: CQ 

Ham Shop, 14 Vanderventer Ave., Port Wash- 

ington, New York 11050. 

CREATIVE QSL cards. Personal attention. |Imagi- 
native new designs. Send 25¢. Receive catalog, 
samples and refund coupon. Wilkins Printing, Box 
787-1, Atascadero, Ca. 93422. 

QSL’'S. SECOND TO NONE. Same Day Service. 
Samples 25 cents. Ray, K7 HLR, Box 331, Clear- 
field, Utah 84015. 

QSL_CARDS - from $6.95 per 1000. All top qual- 
ity Super High Gloss Card Stock. Single and two 
color catalog $1.00. Lijon Graphic QSL Cards, Box 
48, East Longmeadow, MA 01028. 

QSL’S “Brownie,’”’ W3 CJI, 3111 Lehigh, Allentown, 
PA 18103. Catalog 25 cents. 

BRAILLE DIALS for the blind (at cost) on Drake 
Transceivers and Drake twins and VFO’s. Remove 
knob, slip on Braille dial and replace knob, that’s 
all. Please state model type. $2.00 ea. P.Pd. Ver- 
on ooe: W8EXJ, 1969 Manz St., Muskegon, MI 

Sell: BC 375 complete unused 14’' Conrac TV 
monitor, coiled telephone cords, new; TOQ 2 mtr 
transmitr, Beckman Scanner, 24 V PS 40 amp reg. 
K H Paquee, 53 Jerome Av, Trumbull, CT 06611. 

HEATHKIT HW-12 & A.C. Supply excellent condx 
throughout $105 & ship. Mr. R. Walls, PO 35263, 
GA Tech., Atlanta, GA 30332. 

URGENTLY NEED: solid state VLF receiver, RAK, 
AN/URM-6, Rustrak recorder and/or tape, profes- 
sional weather instruments, for research programs . 
by children. Dr. R.B. Ammons, 411 Keith, Missou- 
la, Montana 59801. Or call collect evenings. 

MARINE ELECTRONICS of HALESITE — Sales 
and Service on Pearce-Simpson, Konel, Sonar, 
Citizens Band. Retail only. 76 New York Avenue, 
es L. 1., New York 11743. Phone 516/427- 

HEATHKIT SB-102, HP23A, Turner transistorized 
microphone. Flawless. All units in perfect operat- 
ing order. Recently factory aligned. $400.00 firm. 
All response answered. Donald Lioyd, WA3LBH, 
Box 427A, RD 2, Tyrone, PA 16686. 

Winl= NOVICE MAGAZINE - A new publication 
for Novices. DX, nets, Construction projects, and 
much more! $3 per year (10 issues) 40 cents single 
copy. 1240 - 21st St., Hermosa Beach, CA 90254. 

= 
POINT YOUR ANTENNA ACCURATELY! Send 
SASE. for information on how to obtain bearing 
and distance data to over 400 world wide locations 
calculated specifically from your own location. 
Wé WAH, Dean Hildebrand, 1461 Coronel Ave., 
Vallejo, CA 94590. 

MAGAZINES FOR SALE: CQ/73/QST/HAM RAD- 
10 issues at 10 cents each (plus shipping) from 
Lockhead Ham Club, 2814 Empire, Burbank, CA 
91504. Send list and check. Available issues and 
any refund due will be sent promptly. 

MARINE ELECTRONICS of HALESITE — Sales 
and Service on Pearce-Simpson, Konel, Sonar, 
Citizens Band. Retail only. 76 New York Avenue, 
Halesite, L.l., New York 11743. Phone 516/427- 
71995 

SAROC Eighth National Convention the PRES- 
TIGE convention at the Flamingo Hotel Conven- 
tion Center, Las Vegas, Nevada 89109, January 4 
thru 7, 1973. SAROC special room rate $15.00 
plus tax, per night, single or double occupancy, 
only 500 rooms so get your accommodations re- 
quest in early. Advance Registration $10.00 per 
person. Registration and eyeball session on Thurs- 
day. Seminars, Meetings, Exhibits, open Friday 
and Saturday. SAROC-SWAN Electronics Social 
Hour, Friday. Ladies Program, Saturday. SAROC 
Sixth National FM Conference, Friday and Satur- 
day. SAROC-HY-GAIN/GALAXY Cocktail Party, 
with Leo W@GGFQ, at the organ, Saturday. SAROC 
Buffet Hunt Breakfast, with Champagne, Sunday. 
Advance registration with Sergio Franchi Flamingo 
Midnight Show, two drinks, $17.00 per person. 
Advance Registration with ee Franchi Flamin- 
go Dinner Show, no drinks, $21.00 per person. 
SAROC Jet Roundtrip Vacation Package Plan in- 
cludes airfare, Deluxe Flamingo Hotel Room for 
three nights, SAROC Advance Registration with 
Flamingo Hotel Dinner Show: via United Aijirlines 
departure cities: Baltimore/Washington, $280.00; 
Boston, $312.00; Chicago, $222.00; Cleveland, 
$250.00; Columbus, $246.00; Detroit, $244.00; 
Hartford, $304.00; Milwaukee, $233.00; New 
York/Newark, $296.00; Philadelphia, $290.00; 
Pittsburgh, $262.00; via Frontier Airlines deparg- 
ure cities: St. Louis, $209.00; Kansas City, $1838.00 
Denver, $135.00; Omaha, $182.00; Lincoln, $176. 
The price quoted is per person, double occupancy 
in hotel room. If single occupancy in hotel room 
is desired add $25.00 additional per person to 
each amount quoted. All rates and schedules are 
subject to CAB rules and regulations, send for ad- 
ditional details. Remember to send accommoda- 
tions request to Flamingo Hotel. Send Advance 
Registration and information request to SAROC, 
P. O. Box 73, Boulder City, Nevada 89005. 

MUST SELL: Globe King 500, VFO, 10-80, 500w, 
extras, $250. Hammarlund 110c, DX-60, antenna, ~ 
extras, make offer. Richard Leaman, 1139 Jamaica 
Rd., Lancaster, PA 17602. 

FREE INFORMATION - UHF-VHF Communica- 
tions Antennas, Mobile/Base, 140-470 mhz. Ama- 
teur-Commercial. Antenna Engineering Co., Inc., 
P. O. Box 19449, Indianapolis, IN 46219. 

SELL: D+104 microphone $25; Electrovoice micro- 
phone $15; Sony Cassette Tape Recorder with AC/ 
DC model TC60 $55; Drake FET six meter Conver- 
ter with power supply $85, strictly cash no trade. 
T. Jacobsen WA2 MSG, 3371 Decatur Av, Bronx NY. 

COLLINS32S1, 516F-2, 75S1 with 500 cycle filter 
and extra stage I/F. Top condition. Pick up, $550. 
W2MZQ, Frank Stolpen, 2060 E.19 St., Brooklyn, 
NY 11229.998-2743. 

RUBBER ADDRESS STAMPS. Free Catalog. 45 
Rn hed Jackson’s, Box 443F, Franklin Park, 
iS j 

SELL: Yaesu FTdx-560 $350. WODKX/4, 2941 
Kedron, Winston-Salem, No. Carolina. 

MERRY CHRISTMAS and HAPPY NEW YEAR 
from WOCVU. Heard around the world since 1913. 

COLLINS 204H-1 linear. Autotune 2-30. 2.5 KW 
peak, average. Like new, $1,500.00 H. G. Husbands 
6626 Talmadge, Dallas. 75230. 

SELL: Touchcoder, typewriter keyboard sends per- 
fect code all speeds, $125.00 firm. W8 PJH, Stuber, 
Amherst, OH 44001. 

HALLICRAFTERS HT-37, mint condx - $194.95. 
Also, Hallicrafters SX-111 - $145.00. Marine Elec- 
tronics, 76 New York Ave., Halesite, L. I., N. Y. 
11743. Phone 516/427-7199. 



160 to 190 ‘KHz, the Unlicensed Experimenters 
Band. All basic ‘‘Facts’’ in Minihandbook, $1.75 
postpaid, Cornell, Box 721, Westfield, NJ 07091. 

Complete 2-Meter Station: Regency HRZA Power 
Supply. Hustler Mobile 5/8 wave antenna, Cush- 
craft 4 Pole all new, $285.00. Takes all. WB5GYT 
Mike Boger, P. O. Box 978, Miami, OK 74354 OE i a et es 
NEED CODE HELP TO PASS GENERAL. will 
pay for tutoring. Chris Sheridan, Yonkers, NY. 
(914) 968-3019. 

SELL: HT37 $165.00, BC348Q $37.50, NC183D 
$37.50. All working, K4CN, Rt. 2, Palmetto, FL. 

FOR SALE: Henry 2K-3 Linear. Positively mint 
condition. Motorola ‘‘Business Dispatcher’’ 2-meter 
FM,15 Watt,2 channel. QST 1961-1969. CQ 1961- 
1969. 73 1960-1967. Send for list. A. Martinka, 
457 W. 150th St., Harvey, IL. 60426. 

WANTED: A220-V Variac. What have you? W6FPH 
eect: Ballard, 558 ‘‘A’’ Street, Yuba City, CA 
5 : 

GIVE AWAY SALE: HW32 $60.00, HWR $50.00. 
HA14 Mobile Linear (2) $60.00 ea. HW12 $50.00. 
HP23 $35.00. HP24 $35.00. Unique Tuner $30.00 
Johnson Viking Matchbox $40.00. Hustler Mobile 
Whip Set 10-80 $30.00. N.I.S. Signal Generator 
$30.00. All in perfect condition. Must be picked 
up. No deliveries. 212-595-6096. WB2 HHR. 

WANTED: Yaesu 570 or 101 or Hallicrafters FMP 
300, like new. Cleveland area. WA6 QHB, 190-B 
Higby Dr., Stow, OH 44224. 

SELL: Hammarlund SP-600 mint cond. $275.00- 
Collins J51-3, mint cond. $275.00. Both with orig- 
inal speaker. Sonar BR-21 Linear amplifier, never 
used, $60.00. Astatic Mike D-104, with stand, new 
$20.00. Sonar Communication Power Mike $10.00 
Call days in Flushing, NY. (212) AX7-0100. 

HOOSIER ELECTRONICS — Your ham headquar- 
ters in the heart of the Midwest where Only the 
finest amateur equipment is sold. Individual person- 
al service by experienced and active hams. Factory- 
authorized dealers for Drake, Regency, Standard, 
Ten-Tec, Hy-Gain, Cush-Craft, pJus many more. 
Orders for in-stock merchandise shipped the same 
day. We accept Mastercharge and Bankamericard. 
Write today for our quote and try Our personal, 
friendly Hoosier service. Hoosier Electronics, R.R. 
25, Box 403, Terre Haute, IN 47802. 

Sell: Heath HW17 2mtr xcvr complete $75, R.B. 
Fairchild, 1217 Hacienda, Sun City Center FL 

Deskfax facsimile machine works ok $5 pickup. 
Goodman, 5826 S. Western Av, Chicago, IL 60636 

SICO Model 76, cap/resis bridge/sig tracer. Price to 
sell. Details, WB4SPT, 240 Colony Rd, Jupiter FL cea aa a a ok 
Schematics & service info for most BC revrs 1921- 
42, cpys $1 ea, send yr & model SASE WA7 NUZ, 
PO Box D, Springfield, Ore. 97477 
ee a oe ee ee ee ES 

MAGAZINES QST 42-72; CQ 46-72; Radio News 
& Radio Electronics, 73, Ham Radio-1000 mags. 
Make offer. Duport, 15 Fitchdale Ave., Bedford, 
MA 01730. 

SALE: KWMI with power supply. Need FTDX or 
similiar or Swan. WA6SNC, P.O. Box 26296, San 
Francisco, CA 94126. ; 

SELL: novice HB xmtr 35W 4 xtals builtin ant re- 
lay. $13 | ship. WA3LPK, Kevin McKewen, 2300 
Louise Ave., Baltimore, MD 21214. 

Brand new, never used, Lafayette HA 410 ten mtr 
transceiver $130. W9DJW, RFD 2, Lebanon, tnd. 
46052. 

SELL: Gonset GSB-100 xmtr. Hammarlund HQ- 
110C and HQ-170C A-1, Manuals. Want: Heath SB- 
610, Swan 406B, CE20A. Peery, Box 313, Trenton, 
MO 64683. 

BC-342 rcvr 1.5-18.1 mHz with A/C pwr, manual, 
and matching LS-3 spkr. $75. Silbert-White Sulphur 
Springs, NY 12787. 

FM RINGO 
3.75 db GAIN 

AR-2 — $12.50 
WORLD’S BEST VHF 
FM ANTENNA, IN 

STOCK AT YOUR LOCAL 
_ DISTRIBUTOR. 

© 

621 HAYWARD STREET 

MANCHESTER, N.H. 03103 

ush 
at + 

CORPORATION 

Only 
$87.50 

PPD 
USA 

¢ Self completing dots and dashes. 

¢ Dot memory for easy keying. 

° Precision feather-touch key built-in. 

e Sidetone oscillator and speaker built-in. 

° Relay output keys 300-V @ 100-ma. 

e Keyed time base. Instant start. 

¢ 5-50 wpm. Perfect dot-dash ratio. 

e Send OSL or postcard for free brochure. 

PALOMAR 
i} 

BOX 455, ESCONDIDO, CAL. 92025 
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FAST — EASY 

with DATAK’s 

REGIE 
EASY— patterns rub down 
directly on the copper 
board and connect with 
rub-down lines or tapes 
supplied. 

FAST—safe new etchants 
will etch a 2 oz. copper 
board in 30 minutes. 

ACCURATE—+ .002” print 
tolerance so parts and 
connectors mate with no 
errors. 

COMPLETE ER-1 SET contains hundreds of dry trans- 
fer DIP, flatpack, TO-5, IC, and transistor patterns; 

etch resist tapes; 4 copper clad boards; VR and es 

<a ee : 

Circuit Made With ER-1 

Y% Ib. dry etch; tray and instructions. $4.95 ppd. 

IN STOCK AT ALLIED AND OTHER DISTRIBUTORS 

WRITE FOR FREE CATALOG 
other dry transfer marking sets. 

The DATAK Corporation 
85 Highland Avenue e Passaic, New Jersey 07055 

SAROC room rate $15.00 
per night plus room tax 
single or double occu- 
pancy send directly to 
Flamingo Hotel, Las Vegas 
NV 89109. 
SAROC Advance Regis- 
tration $10.00 per person, 
includes admission’ to 
Swan and Hy-Gain Cock- 
tail parties, Exhibit area, 
Technical sessions and 
seminars, Sunday Hunt 
Breakfast with Champagne. 
SAROC Advance Regis- 
tration with Flamingo 
Hotel Dinner show (bris- 
ket of beef) $21.00 per 
person, includes tax and 
Ne no drinks. 
AROC Advance Regis- 

tration with Flamingo 
Hotel Mid-night show and 
two drinks, $17.00 per 
person, includes tax and 
gratuity. 
Mail Advance Registra- 
tions to SAROC, P.O. Box 
73, Boulder City, Nevada 
89005 before January 1, 
1973, requests for refunds 
must be in writing and 
received before January 
6, 1973. 

MAKE A DATE 
Sth Annual JANUARY 

SAROC 
fun convention 
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listing this and many 

Reasonable Offers Considered: Topaz ClOWDG 
250 Watt P.S.; Gonset 108-128 M.C. aircraft tuner 
W/squelich; Hygain 148-152 M.C. groundplane. No. 
2E, 1301 W. Estes, Chicago 60626. 

SELL: Drake TR6, Ser. 165, AC4, MS4, Manual, 
Mint, Will Ship, WB9AUL, 112 Calif., St., Carter- 
ville, 1L 62918. 

SWAN CYGNET 270, like new, in original carton 
with manual and AG/DC cords. $335. K4ACJ, 
4524 Michigan Ave., Miami Beach, FL 33140. 

FOR SALE: New mint WWII telegraph key $5 ppd. 
pee 5826 S. Western Ave., Chicago, IL 

WANT: Old or antique telegraph eqpt, wireless 
gear, QST’s pre-1930. D. Spence, 10 S.7/71 Claren- 
don Hills Rd., Apt 201, Hinsdale, 1.60521. 

WANTED: Collins KWM-2A, w516-2. State condx 
and lowest price. Russell, 19680 Mountville Dr., 
Maple Hts, OH 44137. 

SB-34 on air 3 times $275.00, SB2-Mic $10.00, 
HW-12A $90.00. All mint. WAIVVI, RRI1, Prince- 
ton, Ind. 47670. 

U Pick-up only. All for $100. FB HQ110, BC342, 
VFO & Semi-key. EICO 720/730 needs little work. 
Other odds. T.C. Townsend, 97 Parkwood Dr., 
Kennesaw, GA 30144 (404) 926-3424. 

Mech. Filters; 455 kHz. 2.1 kHz-$18.95. 
$22.95. J.A. Fredricks, 
Yakima, Wash. 98902. 

CHESS: Would like to contact all radio chess play- 
ers. K3RCF, Wm. B. Adams, P.O. Box 1747, 
Hyattsvillee MD 20788. 

300 Hz- 
314 South 13th Ave., 

| just bought an old radio repair shop. SASE for 
list of tubes, vibrators, etc., for sale. James Fred, 
Cutler, Ind. 46920. 

SELL: CQ, QST, Radio, R/9, Modern Radio, Audio 
Eng., text books. SASE to W2SOY, 557 Cedar 
Ave., W. Long Branch, NJ 07764. 

FOR SALE: Heathkit HW-16 xcvr. Brand new, nev- 
er used-$110. WA2ZEZ or 167 Kentwood Blvd., 
Bricktown, NJ 08723. 

Heath Twoer, mike, P/S, VTVM, etc. SASE. Jurow, 
Box 183, Olympia Fields, 11160461. 

ELMAC 67 - 160m thru 10m cond. excellent $40. 
prepaid. W6 ZI, 595 Midway, Novato, CA 94947. 

Beautiful Building Job on CW xmiter w. ann. switch 
40 mcoild $20. WN9JTC, 445 Homan Ave., Park 
Forest, IL 60466. 

BC-221A test set, AC supply, charts - best offer. 
Ten-Tec 80/40 scvr - $30. Vikll vfo built-in 160m 
converter - $50. Bob Patten, W4OZF. 

Galaxy V Mk3, with remote VFO, AC/spkr, F3 CW 
Filter $350 plus shipping. Pollock, Box 215, Ironia, 
NJ 07845. 

Tektronic 512 Scope. Very good $200. Dumont 
Scope monitor and camera (TV) $95. WBSBLX, 
3728 Wilkie Way, Ft. Worth, TX 76133. 

WANTED: HRO-60 coils & acces. Especially E & F, 
crysl. calibr. & NB FM. Good cond-right price. 
Bondy, P.O. Box 7171, Tampa, FL 33603 (813) 
233-1901. 

Heathkit DX-60B for sale, works like a dream $50, 
J. Wyncott, WA9WHL, Box 1155, Wiley Hall, Pur- 
due Univ., W. Lafayette, Ind. 47907. 

WANTED - INFO - Gem 2M Converter, Nuvister, 
6x8 Need to know B+, Also need manual for 
Lettine Model 242, Send letter stating price for it 
or prefer to borrow one to copy. WM8MEJ, 441 
Locust Lane, Troy, OH 45373. 

FOR SALE: like new Yaesu FTDx401, FV401 
VFO, spkr $400 Collins 75A4 Serial No. 4788 
excellent cond. $350-W7 UR, 12945 SW135th Ave, 
Tigard, Ore. 97233 Tel; 503-643-1460. 



FOR SALE: CQ and QST 49-71, $1.20 per year 
either lot. R388/URR, SP600 with manuals $250 
each; you pay shipping. W1FZC, 25 Beacon, Hull 
MA 01025. 

JUNK: SWR bridge & meter, alliance rotor unit 6m 
squalo. $1.00 each as is. No shipping. G. Gargiulo, 
A1GFJ, 17 Whitney St., E. Hartford, CT 06118. a hE Sit ee ae ee 

SELL: KWM-1 Collins with AC and DC power sup- 
ply, noise blanker, antennas for car and acces. need- 
ed for car operation-$400. K2KKU (914) 668- 
3534 day; (914) 337-8773 night. 

FOR SALE: 2 Kilowatt P.E.P. Linear B.T.1. LK2000 
Perfect condition $390. W1 DBS, John Savonis, 410 
Blake Rd., New Britain, CT 06053. 

Collins 32V-1 transmitter $90;: Hammarlund HQ 
145-X receiver $130; Request Details. H. Severeid, 
3602 West 71st St., Indianapolis 46268. 
Se ge a re Akal | 

New Stereo Outfit. Pioneer. Smp. tape, Deck, Spkrs 
Reverb; turn table. Sold New $1,095.00. Sale for 
$700.00/trade for H.F. Rig. Line. (1) 602-458 -0926 

WANTED: ‘B” and “C’’ Band xmit tuners for 
TRC-24. State condition and price. T.N. Colbert, 
WA8 MLV, 1008 Englewood Dr., Parma, OH 44134 cr ae te ee eee) ee 
SELL: Pop Elect., QST, CQ, HR, 73 mags 45 cents 
each includes postage. SASE for list, K21SX, P.O. 
Box 26, Springfield, NJ 07081. 

WANTED: Assistance in conversion of APX-6, BC- 
645 and others. Desire only complete info. Will buy 
if necessary. C.T. Huth, 146 Schonhardt, Tiffin, 
OH 44883. e 

WANTED: 5728 tubes, unused only. Mort Caldwell 
W8 IFN, 1068 Windsor Ave., Morgantown, W.Va. 
26505. 
ee ee eT 
Outstanding near new 75S3B No. 85364 .5 fil- pee 75 TR4AC4 MS4 $450. K4 ZOK/7 (206 )675 
nr eS ee ey eee is 
SWAP: Graflex 35mm Camera, case, flash, filters & 
tripol and Heathkit SWR Bridge Model AM2 for Ameco PCLP preamp or all $35-I ship W@DIM, 
8966 Lindenhurst Dr., Crestwood, MO 63126. 

HA460 6 meter txcvr with squallo antenna-excel. cond. $100. TA-31 Dipole (driving ele for TA33 SR) was used indoors-mint cond. $25. WA2 RYC. 

SELL OR TRADE: 146.34 mHz and 146.64 mHz 
crystals GE circuits. W7INR/6, 360 Sharry Lane, 
Santa Maria, CA 93454. 

WANTED: 15-10 Dual Band Yagi. Also, 40 
trap vertical. W7IEX, 1402 W. ALO Way No. 3 
Tucson, AR. 85713. ee ed ee ee 
TRADE: Heath HD-10 Keyer and HP400A Decibal 
meter for Johnson Match Box 250 Ant tunner. C. 
L. Riester, 304 Alpert St., Fort Collins, CO 80521. 

-10 
07 

FOR SALE: Elements of radio comm. Morecroft 
Math for radiomen. Cooke. Radio handbook Ter- 
man above $4 each. FOB, Douglas, 2254 Pepper 
Dr., Concord, CA 94520. a Sear Ene wees ee Fa ee ee Se eet 
Phasemaster I! SSB exciter with T21/ARC5 VFO 
$25; Dow coax relay 115V AC $9. W2DQC, 229 
Sarles Lane, Pleansantville, NY 10570. a A SoD ee in Bs ld 
Antique Gear Collectors: Old tubes 200s, 201s, 
etc. available, SASE for list, WA4 NED, Box 468, 
Gainesville, GA 30501. Se Ba ee ee ee ae ee ee a 
FOR SALE: NC-183 receiver, good condx, solid state power supply only mod. $65. K3JYZ (301) 
384-7771 after 1900 EST. a ee ee ee ee 
FOR SALE: Globe King 400 watt xmtr AM/CW 
Ww/manual. Good condx. $100. Cannot ship. Ash- 
ley, Box 254, Ware Shoals, SC 29692. ee A ae a Pe oe ne 
Fanon SFT 600 base/mobile CB xcur-5 chan + ant 
Mint cond. | ship. Must sell. $85 or best offer. 
WN2FIG, 5221 Avenue 1, Brooklyn, NY 11234. a re ee a EA OE oh 
WANT: Heath Q Multiplier QF-1 and Wilcox CWw-3 
receiver. Lorenson, Hillsdale, NY 12529. Se ae ee ee een ee 

ee Pe te 
SELL: Jones MicroMatch MM-1 for use or collector Mint. Johnson LoPass filter. Like new. Harlan Dewitz, Wisner, NB 68791. WgSDHO 

Will trade excess ham gear for military relics (med- als, helmets, swords, uniforms etc.) W2WLJ, 17 Coleman Rd., Berlin, NJ 08009. 
SALE: Cliff Dweller Antenna, HA-14 and AC Supply, Hammarlund Speaker Fr. Miller, WAQILV, 
Clarkson, NB 68629. ee eee 
DRUM SET: Ludwig 8 piece drum set-$1000 value, never used. Will swap for SR2000 Hurricane or sim- iliar unit. | pay freight! WA9 VLK, 719 West Water 
St., Kankakee, 11160901. Se IE 
SALE: Johnson Viking Challenger transmitter, 80 thru 6 mtr bands and Johnson T-R switch, both xcel condx with manuals-only $70 for both, plus shipping. WA3FSL (215) 777-9378. 

WANTED: Variable Caps. 1KW. sing gang 25-347 
pf. Dual Gang 15-196 pf. Bob, WN@GGD, 5107 Red 
Barn, St. Joseph, MO 64503. a eS A ede ee el ee 
SELL: Western 201 meters-0-15 Ma, 0-150 Ma, 0- 200 Ma. $6 each. Will ship. W3SJL, John Guthrie, 
St. Marys, PA 15857. 

FOR SALE: Swan 350 with xtal calib, AC & DC 
pip pce: Good condx. Best offer, you ship. WAI1- EUF, 78 Delaware Ave., Manchester, NH 03104. 

FOR SALE: Model 26 Teletype machine. In excel- 
lent Operation condition. $35 but will not crate for 
qupping. Gresley, R.R. No. 3, Newcastle, Ontario, 
anada. s ee a a 

WANTED: Sideband rig for 6 meters transceiver or 
transmitter. Need not work also grid dip meter. 
B. Sethman, 92 Allen Plan, Donora, PA 15033. SE SN ag a ere a ee ee 
Atwater Kent model 40 receiver for sale or trade 
for ham gear. A. Emerald, 8956 Swallow Ave., 
Fountain Valley, CA 92708. Se ce eS EN ale A gl Gk 
Tri-Ex H-471 tower, heavy duty 71 footer, for sale 
or trade. So. CA area only. A. Emerald, 8956 Swal- 
low Ave., Fountain valley, CA 92708. 

SB-101 w/ps& speaker for sale or trade. Excel cond 
Want Alpha 70 linear amp. A. Emerald, 8956 Swal- 
low Ave., Fountain Valley, CA 92708. Pe ee ee ee ies Ned en 
QUICK SALE: NCX-500 500w PEP xevr, $250 or 
$270 with AC PS. Reply by mail only to 1D, Ham- 
ilton Hall, Princton U., Princeton, NJ 08540. ae ee ee Ae! OL ani ee 
WANTED: QST magazine for the years 1916, 1917, 1919, 1920, 1921, and Jan, Feb, March, Nov of 
1922. Contact Paul Kluwe, Edmore, Mich 48829. 

SELL: 813 PA 1/2kw exc. cond. $50; PP805’'s 
mod C1B 400w $50; FRF RATT TU $40. Link 
25 OUFS base $100. K8 CSG, 4858 Sharon Hill Dr. 
Worthington, OH 43085. a a rs A ee ew ee 
WANTED: Junked Hammarlund Gear for parts. 
Need op. switch for HX50A, 15-30 MC coil for 
HQ180A. WA3EFH, Box 48, Harmony, PA 16037 a hn tee a 
WANT: Old radios, books, catalogs, handbooks, call 
books, wireless mags, and parts, before 1930. Erv 
Rasmussen, 164 Lowell, Redwood City, CA 94062. Pe CE Re ea, Ver ee oe wel 
HB 1500 W PEP 80-10 Linear-$100. Lorain Labs 
Camera Shutter timer-$95. Mort Caldwell, W8IFN, 
1068 Windsor, Morgantown, W. Va. 26505. 

B & K Model 400 CRT tester rejuvenator. Exc cond. 
with manuals. $12. P. Carron, 205 Ridgewood Rd., 
Easton, PA 18042. 

Motorola T416/GR FM transmitter 45 watts, 25-50 
mc. Goop cond. $9.50 PPD., A. LaBella, 1000 
Clove Rd., S.I., NY 10301. 

Collins 62S-1 Converter used 50 hours w/5 extra 
tinal tubes $625 will ship. Earle, 3025 No. Valley 
View St., Orange, CA 92665. (714) 637-3505. EE ER ae ae had eee i eae 
SALE: Lafayette 11, 10, 6 meter mobile linear 
amplifier. Make offer-mint cond. WA3 RJM, 1180 
Ruxton Rd., York, PA 17403. eR, Bae LL Ry TE! | 
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RF SPEECH PROCESSOR 

@ INCREASE TALK POWER TYPICALLY 5 db 

@ UNIQUE PLUG-IN UNIT—NO MODIFICATIONS 
NECESSARY TO THE RIG 

@ SPECIFICALLY DESIGNED FOR THE 32S-1, 
32S-3, KWM-2 

@ S-LINE QUALITY 

@ PRE-ALIGNED —.NO ADJUSTMENTS 

@|N-OUT SWITCH 
7] 

@SMALL SIZE—BY USE OF PIEZOELECTRIC 
DRIVE MECHANICAL FILTER & SOLID STATE 
COMPONENTS 

*California Residents add 5% Sales Tax 

DX ENGINEERING 
2455 Chico Ave., So. El Monte, CA 91733 

213/442-7952 

EARSPLITTER 
“The distinctive Warning Signal’ 

$35, 95 
Introductory 
Price 1.5 pounds 

Size 6” x 5” 

ELECTRONIC SIREN ES-900 
Now being used by: 

Vol. firemen, aux. police, boats, fire 
alarm systems, burglar alarm systems, etc. 

The EARSPLITTER ES-900 emits a loud, 
attention-getting, penetrating, rapid yelping 
sound, just like the new sirens used on the 
latest police, fire, and emergency vehicles. 

No moving parts to wear out or rust! 
The tone varies from low to high 
automatically. 
Draws less than 1 ampere from bat- 
tery. 
Will operate on (2) 6 volt lantern 
batteries. 
Optimum voltage is 13 volts D. C. 
Electronic and aluminum trumpet 
horns are built into one integral unit 
which is totally waterproof. 

When YOU need attention..... get EARSPLITTER 

Also available as car theft alarm 

Send Check or M.O. to 

HOUSE OF POWER 
P.O. Box 306 Merrick, N. Y. 11566 
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COMPLETE VHF STATION-Viking6 n2, Eico730, 
wr sup., rec., 2-Ameco Nuv convs, controls, etc. 
175. WA2CSE (516) 546-2571. 

WANTED: Tyalor T-200 tube, DeForest spherical 
‘“‘Audion”’ triode with single or double plate. W9- 
LGH, 610 Monroe Ave., River Forest, IL 60305. 

FOR SALE: Complete amateur station. SASE for 
detailed list & price. Tom Strohmeyer, 2504 Clar- 
endon Ave. N.W., Canton, OH 44708. 

LAST CHANCE: 2 KAAR FM172X xmtrs $20 ea. 
you pay shipping. W7INR/6, 360 Sharry Lane, San- 
ta Maria,CA 93454 

SELL: Vac. Variables with turn heads-UCS300-$25 
UCS400-$30, FB turns counter $8, and more. G. 
a ie mpel, 1507 White Oak Ct., Martinsville, VA 

SELL: HQ110, clock, mathing spkr, manual, John- 
son Ranger Il, bTT MIC, manual. R. Oras, W9 XEW, 
3636 S.59th Ave., Cicero, 1L 60650. 

SELL’ Complete radio system for construction, 
warehouse, etc. operation. All solid state. Write or 
call for details. Trammell, 1507 White Oak Dit 
Martinsville, VA 24112. 

Ham Transformers rewound. Jess Price, W4CLJ, 
Raehn St., Orlando, FL 32806. 

Mechanical Filters: 455 kHz. 2.1kHz, $18.95. 300 
Hz, $22.95. J.A. Fredricks, 314 South 13th Ave., 
Yakima, Wash 98902. 

Desperately Need Schematic for Polly-Comm. 62 
transceiver. Will Pay. T.M. Hill, Jr., 1851 Cliffhifl 
Dr., Monterey Park, CA 91754, 721-3333 

SELL: SX-140-$45; Mosley CM-1 rcvr-$70; S-38-E 
gen. cov. rcvr-$ 25, Hy-Gain 400 rotor-$95 ; Johnson 
TR-switch-$18, Z-EL Quad-$50; Kojo Delux CW 
filter-§10; Dow Key Ant relay-$10. KI VTM. 

Johnson Viking Il and VFO. exc. cond. manuals, 
LP filter, coax relay, fone patch, etc. $125. Al 
Giambalvo, W2SXX, 1303 Lenape Trail, Manas- 
quan, NJ 08736. 

Utica 650 xceiver & vfo. All cords mike & book 
$50. Free squalo ant if you pick up. W1UNW. 

SELL: Ampex F-44 tape deck-$150, Heathkit GC- 
1A mohican SW revr & GD-125 Q-multiplier-$50. 
or will trade. Pick up only. WAS WV4J. 

SELL: Drake 2-C, 2-NT Station with cables. 18 
month ofd; First $300 gets it. Postpaid. WA2 ROV, 
91 Brendel, Hamburg, NY 14075. 

SELL: HQ170C $150, Super Pro SP600 $225 Gal- 
axy 300 trnscvr, AC PS, 1 kw linear $325. WA4KIF 
3084 Green Valley Dr., E. Point, GA 30344. 

Collins 32V-1 140 watt AM/CW transmitter-$90; 
Hammarlund HQ-145-X receiver $130. Request full 
information. H. Severeid, 3602 West 71st, Indian- 
apolis 46268. 

Pacific Northwest Hams: How about checking in to 
the northwest single sideband net? Meet the gang 
daily at 0130 GMT on 3945 mvWHz, rain or shine. 

National SW-3 Receivers for sale. With coils. Write 
for details. Dick Nebel, W2DBQ, 31 Whitehall Blvd. 
Garden City, NY 11530. 

Base: HW-100, HP-23A, 454 xX, HO-10, New TR- 
44: $400. Mobile: HW-12, HP-13A, 355C: $150. 
Both: $500. WA3LMH, 612 Range End Rd a45 
Dillsburg, PA 17019. 

WANTED:2 117L7GT Tubesat low cost. WN6SHA 
996 Lynwood Dr., San Bernardino, CA 92404. SE a eee ad 
WANTED: Heath watt meter/swr, Cantenna and 
SB600 spkr. Also 71 call books, T. Coddington, 
bere shed 7825 Scotts Valley Rd., Lakeport, CA 

pa 
P.C.’s for most construction articles seen in Ham 
periodicals. Also P.C.’s from your artwork. Write: 
D.L. McClaren, W8 URX, 19721 Maplewood Ave., 
Cleveland, OH 44135. 



: 

WANTED: Schematic, manual or zerox copy for 
Utica FMR12 recvr and Motorola H23AAC-1101 
AM FM handie-talkie. W8 VZ, 520 3rd Marietta, OH 
45750. 
seer a are a Se ey el ae 
Swan 500-C (factory modified to CX) w/ac. Excel 
cond. $400. | will ship. S. Gould, 460 Forest Ave., 
Paramus, NJ 07652 (201) 262-8682. 

SELL: HT32-A $150, Johnson Thunderbolt Linear 
$175, HQ170AC $145, Heath SB303 $295, and 
more, WA2 RJV, Box 2772, Harrisburg, PA 17105. 

SELL: HT37 and SX101A both in excellent cond. 
$295 for both. W2SGA, 284 St. Cloud Ave., W. 
Orange, NJ 07052. 

Multi-Elmac AF-67, 160-10, w/VFO $35. New 
Astatic Hi-Z 335HOGS $18. Paul, 3535 Californ- 
ia Ave., Pittsburgh, PA 15212. 

SELL: CQ’s from 45, QST's from 1915, 73 and 
Ham Radio as well as call books before 1930. Send 
list for quotation. Erv Rasmussen, W6 YPM, 164 
Lowell, Redwood City, CA 94062. 

BCl2 69A, 145 to 600 MC, 17 tube rec. AM/FM 
$40, Lafayette 99-2508 SWR meter $10; W2DQC, 
229 Sarles Lane, Pleasantville, NY 10570. 

Mechanical Filters: 455 kHz for solid state. Excel- 
lent for SSB. $12.95 w/instr. E. Jeltrup, Box 361, 
Mamaroneck, NY 10543. 

WANTED: Heath HW-12A, HP-23A, SB-200, SB 
600. Need not work. State price & cond. WA4VQD 
/8, 243 Fairway Dr., Fairborn, OH 45324. 

Collins Mobile Power 516E-1 with 351D2 mount 
and shield. $100 f.o.b. Will ship. W1SO, 275 Brew- 
ster Rd., Bristol, CT 06010. 

Am selling out personal Calibration lab. Electronic 
test equip. of all kinds. No list. Write wants or 
needs. Lowest prices. A.C. Perry, Rt. 1, Box 192 E, 
Banks, OR 97106. 

WANTED: Vox unit for Galaxy III. Quote Price & 
cond. to KSENL, Ed Block, Tr. 4, Grandview, TX 
76050. 

FOR SALE: BABB TAR6 6-meter xmtr & cnvtr. 
7-11 mHz out. $12. Heath XC-2 2-meter cnvtr $20. 
K5ZUV, Box 7502, Miami, FL 33155. Prepaid. 

SELL: Globe Chief 90-A $20, HA800 revr with 
speaker and xtal calibrator used three months $85. 
pth for $100. W. Johnson, 728 East St., Opelousas 
A70570. 

SELL: HT37, SX117, and SBE34 plus mike. All 
mint condition. No shipping. _<82WN. 

WANTED: SB-110A and HP-23 Heathkit receiver & 
power supply. W7JAX, 11639 26th S.W., Seattle, 
Wash. 98146. 

SELL: Drake TR-4 (Serial No. 23390) $395. Bob 
Vann, 105 Hessian Hill Dr., Pennington, NJ 08534. 

Heath Twoer, VTVM, RF gen’r, audio gen’r, etc. 
SASE. Box 183, Olympia Field, IL 60461. 

RADIO magazines, books, catalogs, bough sold & 
traded. Donald R. Ryan, Star Route Box 301A, S. 
Plymouth, NY 13844. 

WANTED: Ham Band walkie-talkie (not sm fm) 
WB6 ZWS, 5113 Arvada St., Torrance, CA 90503. 

SX-117 $200, HT-44 $190, PS-150/120 $60, NC- 
200 $200, DC supply $60. Ted Melinosky, Fred- 
eric Rd., Vernon, CT 06066. 

FOR SALE: KWS-1 1547, cables, manual, SC-101 
Console, $800. 75A4 5831, OF Spec lin Of OmfiIters, 
manual, $525. J.W. Craig, 29 Sherburne Ave., Ports- 
mouth, NH 03801. 

Meissener Signal Shifter 80-6M w/manual 10W 
$17.50, Twoer w/manual $25, TG-34 w/tapes ??? 
WA4TJJ, 5204 Penelope, Knoxville, TN 37918. 

SELL: Swan 240 (20,40, 80M) xcvr $120,117-XC 
P/s $50. Package sale only. R. Vann, 105 Hessian 
Hill Dr., Pennington, NJ 08534. 

AMERICA’S FINEST 

telescoping, tilt -over 

amateur radio towers. 

SAVE! Buy direct 
from the factory! 

Heights to 115 feet. Imme- 
diate delivery! Guyed 
towers also available to 
any desired height. See 
your dealer or phone us 
direct: Area Code 813/ 
971-1961. Write or phone 
TODAY! 

‘ 
Ee 
, Aa 

OF aS ala’ 

ara’ E-2 WAY 

P.0. Box 17196 ZOOUCES, inc. 

Tampa, Florida 33612 | 

NS 

err cs 

ay 

Depend on... 
We supply crystals 
from 16KHz to 100 
MHz. Over 6 million 
crystals in stock. 

SPECIAL 
Crystals for most am- 
ateur 2-Meter F.M. 
Transceivers: 

$3.75 Each 
Inquire about quan- 
tity prices. Order di- 

DIVISION OF BOB 
WHAN & SON 

ELECTRONICS, INC. 

2400 Crystal Dr. 
Fort Myers 

Florida 33901 
(813) 936-2397 

Send 10¢ for new 
rect. Send check or catalog with 
money order. oscillator circuits 

and lists of 
thousands of 

frequencies in 
stock. 

CRYSTALS FOR: 

For first class mail add 15¢ per 
crystal...for airmail add 20¢ ea. 

SPECIALS! 
Frequency Standards 

100 KHz (HC13/U) 
1000 KHz (HC6/U) 

Almost All CB Sets, Trans. or Rec. 
(CB Synthesizer Crystal on request) 

Any Amateur Band in FT-243 1.50 
(Except 80 meters) 

80 Meter Range in FT-243 
Color TV 3579.545 KHz (wire leads) 1.60 

4 for 5.00 

December, 1972 ® CQ e 101 



WANTED: TR-6 Drake, Halli. HA-2 + P-26 AC, 
Drake TC-2, TC-6 +SC-2,SC-6 conv. Clem-K8 HWW 
33727 Brownlea, Sterling Heights, MI 48077. TYMETER’ (. 

“Time At A Glance” 
eT RCock: 160m-Viking II/built in 160m rcvg. converter $50 

Ten-Tec 80/40m 2w transceiver $30. BC-221-AA 
freq meter. Heath SB-101 in good condition with 

CALL-IDENT gui rr HOUR Gladding 25 2MFM, with matching AC/PS, 11 cry- 
stals, manual, like new $285.00. Gerald Manning, 

10-MINUTE STATION CLOCK K4WWL, 326 S. Hamilton St., Dalton, GA 30720. 

CALL REMINDER ay FOR SALE: Complete Amateur Station. SASE for 
detailed list & price, Tom Strohmeyer, 2504 Clar- 

MADE IN U.S.A. 

#124 endon Ave., N.W., Canton, OH 44708. 

F.M. Gonset G-151A xceiver 12V/100V _ perfect 
50 95, BC221 w/book $25, G.E. 150 mc FM xceiver 

15, want 45 Auto K6KZT, 4434 Josie Ave., Lake- 
wood, CA 90713. 

Made in U.S.A SALE: Tow Jan813 tubes, two RCA 809 _ tubes, 
goed condition, make offer. W6 DOU, 3154 Stony 

: : A : Sore oint Rd., Santa Rosa, CA 95401. 
10-minute repeating timer buzzes warning to sign in your 
call letters. Walnut or ebony plastic case. 4”H, 734” W, Lafayette HA-460 6M xcvr, Manual, Excellent 
4’D. 110V, 60 cy One Ver Guaeen ts condx. $65. | pay shipping. WB21QF/@, P.O. Box 

432, Evergreen, CO 80439. 

Deal DIRECT ee rs os, 
ALT CUED ENOL EROM WANTED: Big filter capacitors & vacuum variables. 

PENNWOOD NUMECHRON CO. John W. Williams, P.O. Box 186, Greenville, SC 

DIVISION OF LCA CORPORATION 
29602. 

7249 FR AVE. PITTSBURGH, PA. 15208 FOR SALE: Johnson Viking ‘‘Challenger’’ (120w 
pTLA TONS : C.W./AM xmtr) and Hallicrafters ‘‘SX-99’’ receiver. 

Both $90. K2SEB (201) 265-2825. 

WANT: Old call books, QSL, M. Hoshiko, 707 S. 
James, Carbondale, IL 62901. 

WANTED: KW amplifier’s for 220 & 432MHZ. 
Hygain or Telrex 15EL YAFIS for 144 & 220. 
Write K8 HWW. 

ELMAC AF-67 trans-CW-AM-FM, M-1070 AC-DC 
P.S., Spkr. $100. W6 DJZ, 3748 Floresta Way, L.A. 
CA 90043 (213) 294-0284. 

SELL: Johnson Thunderbolt 2KW Linear-$175, 
HQ170 receiver $145, HT32-A transmitter, needs 
x'fmr $70. WA2 RJV/3, Box 2775, Harrisburg, PA 

Desk Set Call Letters meticulously hand- 1710S" 

a aoe an rmgosing 3"an depth, With the J | FOR SALE; Poly.comm 628 transceiver (AM) hardwood, an imposing 3” in depth. With the : Poly-Comm 6- ceiv : 

natural grain of the wood enhanced by a rich rhea EPEr pry cry; eh Kg 
hand-rubbed finish, this will be a truly distinc- 

; j ition to your own station. Collins Mechanical Filters for 75A4: 500, 21060, 
tive gift or an additio : Y, 3100, 6000 Hertz. $35. each, postpaid. Money or- 

$12.75 post paid USA. der only! But write me first. B.Berk, 5218 Prescott, 

To order, please send check or money order Lincoln, NB 68506. 

specifying Walnut or Cherry to: WANTED: National NC-190, NC-140, or NC-121 
recvr. in good condx w/manual. L.F. Fultz, 110 

CREATIVE ENTERPRISES High St., Pomeroy, OH 45769. Days 614-992-5100 

K4BUY Drake AC3 Power Supply $65 money order only. 
P.O.Box 448 « Annandale, Virginia 22003 Ou pay ship and insurance charges, write me first! 

TELETYPE -RIBBONS-TOROIDS 
Conical Monopole all band antenna Collins 237 
W1 X Originally $7200 Now $350 or trade. WAGEMS 
Box 11, Liberty, MO 64068 (816) 454-3213. 
ee SS Se ae 

; 8 to 9 MC crystals in FT243 holders, large stock, 
Lowest prices anywhere! many on same freq for netoperation. SASE for 88 mhy TOROIDS 30/$10. ppd. — Leki) $1 each. W1 DL, J.M. Hoffer, 24 Cherry Rd., 
Fresh RTTY Ribbons 12/$3.50 ppd. ramingham, MA 01701 (617) 872-5084. 

MACHINES — GEARS — SUPPLIES — TAPE FOR Pee HW12A with manual and cable to PS, Siathi lor 302Y PASSAIC AVE very few hours on air-$110. F.O.B. your shack. caracoc WAN W2DLT WASFSL (218) 777-9378. STIRLING, N J 07980 

Look for the Ohil Valley Teenage Net on 3965 
Daily. WB8EEZ, Net. Manager. Seal RDS SRL ae NS ee Te) 
SELL: KWM2A, $700, 312B5, $350, CPI with 70 
crystals $225, CC2 carrying case $50. Drake DC3 
$85. WA3IFG, Box 11235, 1138 Boxwood Rd., 
Jenkintown, PA 19046. 
a a 
MASS. Complete Station. Ranger |, Hall. SX 
transmatch Triband dipole manuals, books, more. 
Deliv. New Eng. $200. 27 Crokcer St.. H i MA 02601. gop ee ee kl Sh 

©0OHOOOOOHOHHHHOHHHHHHSHOOHOHHO8SHOO8EESO 

» CASH PAID...... FAST! 
¢ For your unused TUBES, Semiconductors, RE- 
$ CEIVERS, VAC, VARIABLES, Test Equip- 
$ ment, ETC. Fair Dealings since 1938. Write or 
§ call now! Barry, W2LNI. 

§ BARRY ELECTRONICS, 512 Broadway, New 
¢ York, N. Y. 10012. (212-WA5-7000) (We buy 
e factory termination & from individuals). 
020006000 O8OOOOOOOS O244224222422220200800000808 
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WANTED: VOF550, have XO 550 will trade or sell 
Also have7”’ reels magnetic tape. Send price & cond. 
Saat WA7NUZ, P.O. Box ‘‘D’’, Springfield, OR 

WANTED: Magnetostrictive transducer, 20Kc re- 
sonant freq., for homebrew ultrasonic cleaner. WB2 
FKA, 28 Bridlemere Ave., Interlaken, NJ 07712. 

WANTED: 2 meter FM equipment. Will trade Wyo. 
ranch land. K6ICS, Mike Gauthier, 9418 Florence 
Ave., Downey, CA 90240. 213/923-0131. 

Motorola Diodes MR1130 (1Kv,12A) Have6. orig. 
cost $47.20. All for $15. Adinolf, 5113 Arvada, 
Torrance, CA 90503. 

WANT: Old or antique telegraph gear, ticker tape 
machine, QST’s. D. Spence, 10 S. 771 Clarendon 
Hills Rd., Hinsdale, 1L 60521. 

SELL OR SWAP: CV-591A SSB converter’s used 
on SP-600, R-390 etc. Make Offer. Duval, 33727 
Brownlea, Sterling Hgts., MI 49077. 

WANTED: Schematic Diagram or instruction book 
for the old Globe Scout Transmitter. W7 JI, 235 E. 
15 St., Tempe, Ariz. 85281. 

WANTED: Noise Blanker for Swan 250-C. Either 
N.S. No. 1, Westcon or equal. WA@KKC, 7139 
Hardy, Overland Park, Kansas 66204. 

WANTED:2 or3 element Triband beam. State price 
and cond. John Brewer, Box 724, Jacksonville, 
AR 72076. 

East Bay (SF). Mt Diablo ARC meets 8 PM 3rd Fri. 
of Month (Except Dec.)"at Red Cross Bldg. 1301 
Ygnatio Valley Rd., Walnut Creek, CA 

Mint, Drake TR6 w/Ms4 and PS. Full xtals. Fac- 
tory aligned in June 72. $550. WB5 CWB, 2624 S.W 
69, Oklahoma City, OK 73159. 

SWAP: NCX-C-‘DC’ power supply, Heath AC pow- 
er supply, Nearly new NCX-3 (20 hours use) for 
HR-2A. WBS5BLX, 3728 Wilkie Way, Ft. Worth, 
alee? 6 13 3): 

BC-453 ‘‘Q’’ Fiver unconverted $15. HRO dial and 
gear train. $10. Dow co-ax relay 440 ohm $8. 
W6BLZ, 528 Colima St., La Jolla, CA 92037. 

TRADE: 8 MM Movie outfit, mint, for new or mint 
SB 220, all replies answered. WAGGYX, George, 
1422 So. Pearl, Independence, MO 64055. 

Motorola P-33 BAM 5 watt fm with Nicads, ant, 
extra xtals, manual A-1 $100 Wm. Sakal, 62 Bacon 
Hill Rd., Pleasantville, NY 10570. 914-769-0866. 

WANT: The radio boys on the Mexican border, by 
Breckenridge. K6 ARE, R. W. Randall, 1263 Lake- 
hurst Rd., Livermore, CA 94550. 

PWR xfmrs, chokes, tubes, xtals, nicads, relays, 
coax, cabinets, chassis, connectors-state needs-SASE 
neatees FKA, 28 Bridlemere Ave., Interlaken, NJ 
YUNA 

Will buy your Collins gear if price is right. W4A IS, 
300 Thornwood Dr., Taylors, SC 29687. 

WANTED: Instruction Manual (s) for NC-57 & 
Globe Chief Deluxe xmtr. Will copy & return. WN8- 
MJI, Kevin, 6068 Horizon Hts., Kalamazoo, MI 
49009. 

Must Sell: Ten-Tec PM-2 portable CW transceiver, 
shipping in original carton. $30. Hubert Holmes, 
WNAZXG, 2ZI29SN BE. 626Ct. Ftiataud PL 33308, 
305/772-9322. 

100 Central Electronics Transmitter mint condx. 
$350. WA2BBU, Jack Rudbart, 21 Ravona St., 
Clifton, NJ 

SELL: BC-610H; excellent condx, 2 sets of coils & 
VFOs $375 FOB. Globe King 500A, excellent, in- 
cludes mike, $275 FOB. K8 CCV. 

Antenna bugs/engineers: buy valuable |EEE trans- 
action on Antennas & Propagation; 27 issues of 
1965-70 only $1, K2 AHZ, 5 Shasta Pass, Fanwood, 
NJ 07023. 

SS 

WANTED: Old table-top radios, vintage 1920- 1930 and phonographs. Joseph Schwartz, 43-34 Union St., Flushing, NY 11355. 
a eee 

FOR SALE: Heath SBA-300-3 6 mtr cony $18. Van- 
guard model 201 preamp for 50 mHz. $19 PPD. Dave 
Kosh, K3 YVN, 412-462-3496. Write or call. MES Se A lr wae EO rhea Bae 
SX-100 revr $150. HT-18 VFO, to drive SB-10 $20 
SB-10 $50. 200w linear $60. Keyer $20. Write for 
full details, KX YRA. 

WANTED: Collins 32S-1 and/or 516F-2 in any 
cond. Sell: TA-33 and Hy-Gain 15 meter beam. 
iets ee aes 143 Richmond Rd., Ludlow, MA 

Canadians: Sell FTDX 100 xcvr mint condx-18 AVT 
/WB vert. Armaco MR4 mike. VE2 QG,7 Vesboir, 
Riviere-du-loup, Quebec, Canada. 

Need: 40m CW sked w/NH, ME, SD, Alaska, Mont, 
Wyo, SC, Del, LA, Minn. KSMHG/6, 419 West- 
Bourne, L.A., CA 90048. 

Teletype 19, $140. Electrocom FSC250 freq. shift 
converter with Electrocom TK100 tone keyer, $150 
Panoramic Panadaptor PR1, $80. More. W1SUQ. 

Hammarlund HQ170 AC excellent condition $180. 
Free delivery 200 miles. WSEGG. 

Brand new Drake RV-4 VFO $90. PPD. Drake 100 
Nivateen $4. P. Feely, 15 Locust Hill, Yonkers, 

WANTED: Coil sets No. 18-29 
and No. 18-2918-14000 to14 
15th St., Port Huron, MI 48060. 

FOR SALE: Much Modified Viking Valiant 4 
Watts CW only - Modified schematic provided $ 
K3S4 Z, 301-380-7771 after 0001 GMT: 

00 
80. 

RTTY- Picture Tapes Sell or-Swap. Five or eight 
level. Send stamp for list. K2AGI, 5 Hansell, Mur- 
ray Hill, NJ 07974. 

WANTED: ARC-5 revr & xmtr, working or not, all 
chassis intact: pay $5.00 ea. Also old radio books 
& ham magazines. Jim Gunn, WN1QNK, Ossipee, 
NH 03864. 

BC-342 xciInt 1.5-18 mWHz rcvr with manual and 
matching LS-3 spkr. AC pwr. $75. Silbert, Wh. 
Sulphur Springs, NY 12787. 

SALE: New tronics Cliff Dweller, Hammerlund 
Speaker, HW-12, HA-14 & AC sup. F. Miller, Clark- 
son, NB 68629. 

Send 25 cents for credit and list of surplus FM 
commercial and amateur gear. J.E. Hiatt, c/o 
Georgia Two-Way Inc., 600 Armstrong St., Mari- 
etta, GA 30060. 

MILLEN 90651 Grid Dip Meter, excellent, $70. 
12 UF 1000 VDC oil caps, $2.00. WB4AJZ, P.O. 
Box 3074, Bristol, TN 37620. 

SELL: Eico 369 Sweep Generator, exc. $45.00. 
Weston No. 301 0-200 Microamp panel meters. 
$3.00. SASE for my listing. Samkofsky, 4803 
Brenda Dr., Orlando, FL 32806. 

Johnson Viking 500 with SSB adapter. Good con- 
dition $400.00 No shipping. W1JTS, 13 Trask Rd., 
Peabody, MA 01960. 

SELL: SBE-34 mike, mobile mount $200. SB-300 
$175. WAI PJO - 413/442-3880. 

FOR SALE: Johnson Low-Pass Filter-$10. Allied 
low-band police monitor-new condx-$15-novice 
station-WB&8 IMG, 140 Paw Paw Lake Dr., Chagrin 
Falls, OH 44022. 

FOR SALE: NCX500 with AC supply $225. Fac- 
tory reconditioned. 5 bands, 500 watts, SSB/CW. 
Tom Dornback, 2515 College Road, Downers 
Grove, IL 60515. 

SELL: Heath VHF-FM monitor receiver, AC power 
supply, crystals-146.94, 155.01. Postpaid $50. G. 
A. Baldauf, 175 Wernersville Blvd., Wernersville, PA 
19565. 
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WANTED: Crypto equipment. e.g. M-134 cipher 
machine, etc. Also crypto books esp. U.S. Signal 
Corps. David Kruh, 17 Alfred Rd. W., Merrick, NY 
1S 616% 

WANTED: Xmtr 3500-0-3500 at 1 amp or better, 
220 Pri. or complete supply. Prefer within 100 
miles for pick up. Knowles, 9 Brown St., N. Beller- 
ica, MA 01862. 

TRADE: Winchester Model 12 pump, 
Grade-for Henry 2K or SB401-301 
Lane, Shreveport, LA 71108. 

12 ga. Trap 
. 9503 Primrose 

WANTED: Johnson Navigator or Collins 310-B. 
Chuck Adams, Box 1614 College Station, TX 
77840. K5FJZ. 

TRADE: SB-301-401 even up for FT-101 area..on 
air demo. R.L. Stedman, 409 West 12th, Mitchell, 
S. Dak. 57301. 

WANTED: Heath AT-l1 Transmitter. Must be in 
mint condition and operating. W8TXX, Box 111, 
Benton Harbor, MI 49022. 

Will Buy late Drake TR-4 with fact. installed NB, 
with or without AC/DC supplies. WA5 RDQ, 5525 
JFK Blivd., No. Little Rock, Ark. 72116. 

HW22A, HP13A, Hustler Resonator $135.00 IB 
101 freq. counter $160.00. Spaulding 40ft. tower 
$80.00. W2WHK, 210 Utica St., Tohawahda, NY 
14150. 

SWAP Ten-Tec PM28B for clean communications 
revr. w/80-10 mtr coverage, or ham revr. WN2SPA, 
1620 E. Thurston, Olympia, WA 98506 SASE pls. 

WANTED: Push buttons, knobs for Crosley 02CA. 
Sell old books, mags, parts, tubes. W9FOC, 1616 
Campbell, Joliet, |1L 60435. 

WANTED: Viking 6N2 VFO, 432 MC Converter, 
432 MC xmtr, and the following tubes, 572B, 
329 B, sil3% 100 TH), 6146 Bs 250 Ths Lebow,; 351 
Mower Rd., Pinckney, MI 48169. 

Lafayette Net 002 Ten meter xcver. AC, DC, cables 
spotless. $210.00. Lafayette HA460 like new (6 
meter scver) $75.00. SASE gets list. Colella, 105- 
POE USUStIS Hea IChimnOnGarticle INV 1 Iv4or 

FOR SALE: DX 100 excellent condx. No shipment 
$50.4 Parkway Court Circle, Allentown, PA 18104 

NEED: Collins MP-1 DC supply. Will trade. Heath 
HW-12 with HP-13. T. Ross, KIGTQ, Rt. 1, Box 
137-Al, Irma, WI 54442. 

WANTED: 390-A Receivers, will pay cash. Receiver 
must be New Condition and Collins only. W4AIS, 
300 Thornwood Dr., Taylors, SC 29687. 

WILL TRADE Hallicrafters SR-46 A; Lafayette 750 
six meter; GSB 2 SSB Communicator, Want 2 meter 
F.M. equipment or what have you. WA5TDC, 2925 
Del Monte Ave., Bay City, TX 77414. 

CQ-QST-Ham Radio Backnumber Magazines 60 
cents each $6.00 per year, postpaid. Send SASE for 
AEE REE Johnson, 29 Boone St., Bethpage, NY 

4. 

WANTED: EIMAC diffusion pump type HV-1 for 
Ham amateur museum, W9LGH 610 Monroe Ave., 
River Forest, 11160305. 

Linear Amplifier-2) meter Hammarlund 500B. 10 
watt input, 150 watt output. 110vac p.s. built in. 
$130. 2E, 1301 Estes, Chicago, IL 60626. 

SELL: Xfmers 3600-0-3600 a Amp $25, 1.7 Amp 
$40, with 100/200 primaries & FOB. Want: Used 
Telrex 40, 20, 15 meter beams. Paul Bittner, 814 
4th St. S,Virginia, MN 55792. 

ATTENTION! Ham with extra mechanical SSB fil- 
ter for 75S3-B wishes to meet ham with extra CW 
filter for 75S3-B. WA2WXJ, 49 Hollywood Ave., 
Massapequa, NY 11758. 

SELL: NC-300 160-2m. revr w6 +2 conv. spkr exc. 
$175. SX-100 gen. coverage $125, GSB-100 SSB 
Rane er WA2 TAT, 38 College Lane, Westbury, 
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New Pair Wood-Brooks Reg. Pwr. Supply 12-24v 
5 +A, ea $25; New paid Stancor Trans., small, $12 
ea. Cleaning shack VHF gear List SASE. W4API, 
Box 4095, Arlington, VA 22204. 

SELL: HQ129-$75; Panadaptor PR-1-$50; Scott 
All Wave Rx Model SLR-H-$50. W.E. Cann, P.O. 
Box 264, Hampton Beach, NH 03842. 

SELL: Hy-Gain 204BA, like new condx-$95. Will 
deliver within 100 miles DX60-$50. W8 CUT, 1776 
Walnut St., Coshocton, OH 43812. 

WANTED: QTH near Andrews AFB-Capt. Kessler, 
c/o W2 BSU. 

SELL: Yaesu FR-DX-400 Rcvr new condx-$200, 
fac. sealed recond Collins 136-B2 Noise Blanker-$75 
or trade for 2mFM rig. R. Lemon, 316 Mulheim Ft 
ORD, CA 93941. 

Heath Counter, Scaler. Motorola T43 GGV, Johnson 
Viking Il for rack mount, other goodies available 
Write WA4 CMC. 

Drake 2B, 2BQ, w/cal. Valian (CW only), w/ant. 
relay. All manuals. All $250. You pick up. WA2 PPV 
4 The Loch, Rockville Centre, NY 11570. 

FREE: List of ham gear (comme. & surplus) for 
sale-swap? xmttra, rcvrs, cnvtrs, ant. etc. HFO VHF 
nears WA2 WY Hi 23665 Ea23e Stee Ky aan 

LOS)... 

FOR SALE: CE-10B, 3” refractor telescope, test 
equipment-want 1930 MI plate (car), J. Wagner, 
950 Sue Dr., Caro, MI 48723. ‘ x 

WANTED: Heath SB500 2 mtr xvtr, give condx & 
ices WAS ZUH, Rt. 1, Box 58, Lonewolf, QK 
PYG DBs 

ARIZ. PHOENIX VHF RADIO CLUB list & 3rd 
Wed 8PM, 1510 E. Flower (Red Cross Bldg) Visi- 
tors Welcome. 

ARIZ. THUNDERBIRD CHAPTER 10/10 Net ev- 
ery Monday starting9/11/72,29MHZ (AM) 28.770 
(SSB) 7PM Local Time. 

FOR SALE: RCA CMC60B FM xcvr 146MC w/ 
schem & .34-.94 xtls $70.00, HW32 xcvr $35.00, 
Heath UT-1 pwr sply $15.00, 4BTV vertical ant. 
New $30.00. Dennis Grahs, WB9EZS, 401 S. Bar- 
stow St., EauClairo, WI 54701. 

28 Teletype Reperforator Ribbon Drives and Base 
Intermediate Gears for sale or trade. D.C. Harring- 
ton, 1620 Gardena Ave., Fridley, Minn. 55342. 

WANTED: SB110 with OK LMO and manual. Also 
HP-23. Send condition/price to KSMAT, 35 San 
Juan, Los Alamos, NM 87544. 

EICO 324 sig gen-$20. B&K 400 CRT tester-$12. 
Both perfect w/manuals. P. Carron, 205 Ridgewood 
Rd., Easton, PA 18042. 

WANTED: Manual and/or Schematic for Morrow 
Receiver model CM-1 buy or borrow. WA6 AHF, 
17494 Via Alamitos, San Lorenzo, CA 94580. 

Did you know that new supplements to the book, 
“CQ YL,”’ are now available? They bring the book 
up to date with YLRL Officers through 1973 and 
the 6th YLRL Convention, held at Long Beach in 
May '72.1f you have a copy of ‘‘CQ YL”’ and would 
like to add the new supplements (the pages are 
‘“‘slotted’’ so they fit directly into the ‘CQ YL” 
spiral backbone), drop a note with your request to 
author/publisher, W5RZJ, Louisa Sando, 4417 - 
llth St., NW, Albuquerque, NM 87107. Please en- 
close two 8 cent stamps to cover cost of mailing. 
The one and only book about YLs in ham radio, 
“CQ YL,"’ contains 21 chapters, over 600 photo- 
graphs. Order your autographed copy, or a gift 
copy, from W5RZJ, $3.00 postpaid. 

WANT 15M CW sked W/N.H., Me., Ky., Ariz., 
Wyo., & Utah. KSMHG/6, 419 Westbourne Dr., 
L.A., CA 90048. 

SALE: 24V 40A reg.Ps., 4 wire coiled cords, xtal 
marker generator, 2 mtr xmtr TDQ, PC card assys 
Conrac 14’’ monitor, ball bearing casters. Paquee, 
53 Jerome Ave., Trumbull, CT 06611. 



ee eee 

Co SSS 

"W2 AU” BALUN=$:12595= 
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1. HANDLES FULL KW INPUT—THEN SOME.Broad- 
Banded 3 to 40 Mc. 
HELPS TVI PROBLEMS By Reducing Coax Line 
Radiation 
NOW ALL STAINLESS STEEL HARDWARE. S0239 
Double Silver Plated 
Roses F/B RATIO By Reducing Coax Line 
Pick-Up 
REPLACES CENTER INSULATOR. Withstands 
Antenna Pull of Over 600 Lbs. 
BUILT-IN LIGHTNING ARRESTER. Protects Balun 
—Could Also Save Your Valuable Gear 
BUILT-IN HANG-UP HOOK. Ideal For Inverted 
Vees, Multi-Band Antennas, Dipoles, Beam and 

a 
NOW BEING USED EXTENSIVELY BY ALL BRANCHES 
OF THE U.S. ARMED FORCES, FAA, RCA, CIA, CANA- 
DIAN DEFENSE DEPT. PLUS THOUSANDS OF HAMS 
THE WORLD OVER 

BIG SIGNALS DON’T JUST HAPPEN— 
GIVE YOUR ANTENNA A BREAK 

NO OF wn 

Comes in 2 models. 1:1 matches 50 or 75 ohm un- We'll GUARANTEE 
balanced (coax line) to 50 or 75 ohm balanced load. INSIDE 4:1 model matches 50 or 75 ohm unbalanced (coax no other balun, at any THAT COUNTS! line) to 200 or 300 ohm balanced load. price, has all these 

AVAILABLE AT ALL LEADING DEALERS. IF NOT, ORDER DIRECT features 

Tel: 607-369-2985 
Dept. CQ 

Fp 

The “77” is the finest Amplifier of its type ever offered for Amateur, Commercial, and Military Service. it is rated at 3000 watts PEP continuous-duty for Commercial and Military Service. It’s a cool, quiet loafer at 2000 watts PEP. 
New Eimac 8877/3CX1500A7 air-cooled grounded-grid triode 4000 volts on plate © 1500 watts plate dissipation [ 1500 watts continuous-duty transformer—tape-wound core of grain-oriented steel—cuts size and weight by 40% [© Vacuum-variable tuning capacitor 25 mfd oil-filled filter Capacitor (0 Vacuum relays that don’t “clank’’—for ultra-quiet, instant T/R switching ‘') 6000 volt-20 Amp bandswitch 0 Battle- ship construction—%Aluminum sides () Electrical and mechanical safety interlocks Complete metering by two 3%" taut-band quality meters—including 0-5000 RF wattmeter—forward and reverse 0 ALC - adjust- able threshold © 120/240 volts 50/60 Hz, 3 wire, single-phase © MIL-SPEC BLOWER— centrifugal, ball-bearing, low-speed, ultra-quiet— thermostatically controlled © Desk-Top Cabinet—completely self-con- tained 9% x 17 x 18 inches—70 Ibs. net—90 Ibs shipping 0 It's perfection for $1795—Available for immediate delivery. 

If you want to move up to the finest, the “77, phone/write Don Payne, K4ID, for 
a brochure, Alpha 77 operating experience, and a top trade-in on any gear you have — one 
piece — or the whole station. Exports are our specialty. 

Manufactured by Ehrhon Technological Operations, Inc., Brooksville, Fla. 33512 

Bae distributed By PA y N ‘a R A D [ O ooh: 

six d 
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Index to CO Vol. 28—1972 

ANTENNAS, TOWERS, 
TRANSMISSION LINES, ROTATORS 
Antenna Basics 

(Smith, WISE LE) teeters oar cece 16, March 
Attenuation Table for Coax 
(RM Yai c cree ioe etttevocosccset Teeetuerccianrsert: 56, Oct. 

Designing Phased Vertical Arrays 
(COX, W5ISQW ) ...cc:eccsseccssnssceresesecnsees 30, Apr. 

Inexpensive Antenna Tuner Coils 
(Carruthers, VE3CEA) .............secceeees 27, Apr. 

Radiation Pattern vs. Antenna Placement for 
VerticalsiGEM:), scicserencsp nereiter=-cuecoce: 41, Aug. 

Safe and Easy Field Day Antenna Raising 
(GTEVE) GC eereccecisteccevee wacttreedte set teen teesees 50, May 

Satellite Turnstiles 
(Covington; K4AGSX)) pire rece ages 225 EC, 

Simplified Determination of Beam Antenna 
Headings 
(Perking WAV MO) ibe tte cess cress 58, Feb. 

Solid State Antenna Switching 
(MATHS NOTES) (o..s-ccoieceee neers. see, 40, Oct. 

Twin Bisecting Loop Antenna 
CBrittinys W OSM) irc. cccsvsrc or esenese ents 46, Feb. 

K7GCO DxXer Meter Vertical 
(Glanzer.zK7GCO) Ween 22, March 

Vertical vs. Horizontal Polarization On 
The VHF Bands (Nagle, K4KJ) ........ 30, Dec. 

10°-90° Antenna for 75 and 40 Meters 
(Glanzere KK] GCO ee eee enacts 62, July 

COMMERCIAL EQUIPMENT— 
MODIFIED 

External VFO for the Heathkit SB-102 
Transceiver (Gillespie, Jr., K4TP) ....48, Sept. 

Improved 20 Meter Performance from the 
EICO 753 Transciever 
(Herbert, ZLZBDB) ik eee cece 27, March 

Increasing the Operating Capability of the 
Heathkit SSB Transceiver 
(MalinWB2LEI ic ccmtrrpiee 16, Aug. 

Putting the Heath HW-17 and HW- 17A on 
2-Meter FM (Math, WA2NDM) ....... 14, Feb. 

Stabilizing Low Cost Signal Generators 
(Bock it KAMSG) site ee seca 27, Jan. 

Yeasu FTDX-560 Transceiver, Further Enhanc- 
ing The (Yoemans, W2DMK) ............ 16, July 

COMMERCIAL EQUIPMENT— 
REVIEWS 

Allied Radio Shack Series 190 Receivers, CQ 
Reviews: The (Scherer, W2AEF) ....42, May 

Bird Ham-Mate Directional R.F. Wattmeters, 
CO Reviews: The (Scherer, W2AEF) 
pple nt OA icp lige katate en cH aRIA Nerina 35, July 

Curtis Electro Devices EK-402 Programmable 
Electronic Keyer, CQ Reviews: The 
(Scherer>. W2AEE ) ee iaescsacesssessnsas 34, Jan 

Inoue IC-21, CQ Reviews: The 
(ZOOK@ IOS PH) eee sett caine rane 25, May 

Heathkit Color TV Set, CQ Reviews: A 
(Scherer, W2ZAEBP) <6 ec eep eee sae 57, March 

Heathkit IM-102 Digital Multimeter, CQ 
Reviews: The (Scherer, W2AEF) ....53, June 

Heathkit SB-650 Digital Frequency Display,CQ 
Reviews: The (Scherer, W2AEP) ...... 56; Oct. 
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Heathkit Solid-State Triggered-Sweep 
Oscilloscopes, CQ Reviews: The 
(Scherer; W2AEF) %.cectveesseeeeeeee 30, Aug. 

Miida Digipet-60 Digital Frequency Counter, 
COQ Reviews: The (Scherer, W2AEF) 

Robyn Digital 500 Transceiver, CO Reviews: 
The (Scherer, W2AEP) ..................000- 51, Apr. 

Ross & White RW-Bnd 2-Meter Transceiver, CQ 
Reviews: The (Zook, K9STH) .......... 37, June 

Sonar FM-3601 2 Meter FM Transceiver, CQ 
Reviews: The (Zook, K9STH) .......... 23, Jan. 

Superex Cordless Headphones, CQ Reviews: 
The (Scherer, W2AEP) ................00000 50, Feb. 

Swan FM-1210-A 2 Meter FM Transceiver, 
CO Reviews: The (Zook, K9STH) ....47, Dec. 

Tempo 1002-3 2 Meter Amplifier, COQ Reviews: 
The (Zook, K9OSTH) asiatesetrcmens:: 32, July 

Yeasu Musen FTDX-570 SSB/CW Transceiver, 
CO Reviews: The (Scherer, W2AEF) 
luevesenonaacenesd as sdtebs Ores Sota ante at aeltente meets 39, Sept 

CONTESTS 

All Asian Contest 1971 North American Results 
(CONTEST. CALENDAR) # on ecnwteeeetees 77, Aug. 

All Time Records, CO WW DX Contest 
(Capossella, Jr., W2IWC) 
World .oiii.0 Sed seccnccade eee eke teense 20, Oct. 
USA sccices 35s CRUSE ees eee 100, Oct 

CARTG 1971 RTTY Results—USA 
(CONTEST CALENDAR) ......ccccceeeeeeeeeeees 67, Apr. 

CQ 160 Meter DX Contest 
1972 Rules iota ieee teers 80, Jan. 
1972 Results ee ere eee 65, Nov. 

CQO WPX SSB Contest 
1971 Results.) Seine eee 34, Feb. 
1972 Rules 2 ere 41, March 

CO 1971 WW DX (C.W.) Contest 
Claimed Scoresii3e se ee 76, March 
Results 425g eee 50, Sept. 

CQO 1971 WW DX (Phone) Contest 
Claimed Scores sce eeu sorte tteeestees 72, Feb. 
Results) ..a0.. Fees 52, Aug. 

CO 1972 WW DX Contest Rules ............ 63, Oct. 
Missing Certificate Winners ................+- 47, Aug. 
QCWA 1972 QSO Party Results 

(CONTEST CALENDAR) .......ccccceeeeeeeeeees 83, July 
USSR 1971 Contest, USA Results 

(CONTEST CALENDAR) 
WAEDC 1971 CW Results—USA 

(CONTEST CALENDAR) .......eeescseeeeseeeees 68, Apr. 

DX AND OPERATING 

Adriatic Islands Expedition 
(Brajnik, YU3EY) 

Amateur Radio In the USSR 
(DX) hasccs erteaeos sents neon 68, Jan.; 74, Nov. 

Annobon, How It Was Activated, or With His 
Majesty’s— President S. E. Don Francisco 
Macias Ngueman—Cooperation 
(Laine, OH2BH) ............scceseaguecnansenses 12, Jan. 

Armed Forces Day, 1972 Communications 
Tests Announced 

CO WPX Award Rules ...........::ccceeeseeees 67, Feb. 
weer eer eneeseeeseres esses seseee 



CQ Yeti-Ham Radio at the Top of the World: 
Nepal (Helton, W9CTY) ..........0.00.... 14, May 

DX Clubs and Officers (Dx) ...........0..60.. 75, July 
DX Hall of Fame (DX) 0000... cececcceeee 56, May 
Most Wanted Countries (Dx) ................ 59, Apr 
Single Band WAZ Announcement ........ 57, Dec. 
Sources of DX Information (Dx) .......... 70, Aug. 
Spratly Islands (DX) .0........cccccccsccccseeeeeess 64, Feb. 
The System (for copying c.w.) 

(D’Onofrio, W2PRO) .0......cceecccceecceee 25, Aug. 
These Things We Call Countries—What Are 

They? (Attaway, K4IIF) ...........0..00.... 81, Oct. 
Tips for Increasing C.W. Copying Speed: QRQ? 

(D’Onofrio, W2PRO) ...........cccees. , March 
Tips for Working DX 

NEOrdeW 7OXD)t oka rere Se 24, June 
Vacation Guide to the Caribbean, A Ham’s 

(Pataki, WB2AQC) 
BALI ee a ait teen ts Te 54, Feb. 
TRU Myo dea Li Men at ey RON Read ook el 51, March 

West African DXpedition (Pataki, WB2AQC) 
VAP ASE aE ola a eae oa 30, Oct. 
UOTE Hot a es a ol oA sel ae ined Rie 29, Nov 

FM 

Converter for 225 mHz F.M., A 
(Kretzman, W2JTP 

F.M. Channel Marker Generator 
TO ee Sos) Geen ee Oe we ee 41, Apr 

Pulling the Frequency of Crystals 
PIVIATILSINOTES) 0, tel. ce nee. 52, July 

Radiation Pattern vs. Antenna Placement for 
PaCLLIClES! (EM) sentir et ache Be ely: 41, Aug. 

Repeater Directory 
(FM) ..35. March; 34, May; 30, July; 86, Sept. 

Sentry STO With Motorola Equipment 
SN) erterss. cpt hee eae et 47, Jan.; 25, Feb. 

Solid State COR (FM) oo... cecccccccceccceeees 48, Jan. 
West Coast Proposed 220 mHz Band Plan 

SAN) Aidt Heo Rk at it Sane eee i ee RON 41, Apr 
40 Watt Solid State 2 Meter Amplifier 

BEM ie rons rst etek ee 50, Oct. 

HUMOR AND FICTION 

How Not to Erect a 56’ Tower 
(Marcus, WN9FRM) .............cceececeeees 47, July 

I Got This Crazy Spelg Prblm 
(D’Onofrio, W2PRO)) ............cccecceeeee 43, July 

Adjusting and Cleaning of Speed Keys (Bugs) 
(D’Onofrio, W2PRO) ..............ccccceeees 36, Aug. 

Solid State Antenna Switching 
CMATHS®NOTES) 6. eet ted. 40, Oct. 

LEGAL 

Docket 18803-Repeaters: Commentary 
CLOOKH KOS TH) rn ee 54, Nov. 

Docket 18803-Text-Repeaters ................ 58, Nov. 
Expansion of H.F. Phone Bands 

UZERO BIAS) Bf tte ee ad, 5, Nov. 
FAA Rules on In-Flight Radio Operation 
CEM Se cere ee tic tee ts ante 41, Aug. 

Novice Band Changes 
UZEROVBIAS Vee ere sesck ter cece head 5, Nov 

MISCELLANEOUS: GENERAL 

(Ross@KIMGA) 3 et eee 30, March 
It Is Better To Receive (Hauser) ........ 41, Sept 
Ernest Krenkel, RAEM. ...................... 63, March 
Getting An Edge On That Amateur Extra CW 
Exam (D’Onafrio, W2PRO) .............. 39, Dec 

71, July 
More Ham Bands—Let’s QSY to 30 Meters 

Pee eeeorececcsscccsecceses 

(CEOrdsWIOXD)) Bae se ers 25, Dec 
Reconditioning Water Damaged Gear 

EM!) BP aren en eee a Lees ed ban 0 29, July 
The System (for copying c.w.) 

(D’Onofrio, W2PRO) 0.0... 25, Aug. 

(D’Onofrio, W2PRO) .0.......eecccccce. , March 
Tips for Working DX 

(Ford ewWw7OXD) Bi: eter aan 24, June 
Opel outa pdates eit. oe el ee 54, July 
Welcoming Center for Foreign Amateurs 

Visiting New York City, A 
(Patakiew B2AOG) ieee 34, Apr. 

YLRL Convention, Sixth International, YLRL’s 
33rd Anniversary (Sando, W5RZJ) ..27, Sept. 

MISCELLANEOUS: TECHNICAL 

Anzac MD-108 and MD-109 Subminiature 
Double Balance Mixers 
CMATHISUNOTES 5, con eee 25, Nov. 

Basic Transistor Logic Functions 
(MATH’S NOTES) ................ 52, May; 49, June 

Blink-O-Nil, The 
(Jayaraman, VU2IN) ........ cece 59, July 

Crystal Controlled Super-Regen Receiver for 
WWV (MaATH’s NOTES) ...........ceeeeeeee 37, Sept. 

Current Regulator Diodes 
CIMATH StNOTES ) sence ee. 25, Nov. 

Design Notes On A Moderate Power Solid State 
Transmitter for 1.8 mHz. 
CW cISSSIKSEREG/ LY 2 treet e 18, Nov 

Direct Etch Resist for Printed Circuits 
CBLOWN) Bc ee nen 36, May 

Discussion of I.F. Filters 
(ISCULCIS) aire cere ee eee 5, Sept 

Do-It-Yourself Operating Desk 
CSMIth \RErcrtt ee ere 35, Apr. 

Envelope Elimination and Restoration 
Transmission System for SSB 
COLE WOSAL) tc ee eee 14, Oct. 

Extending The Use Of Filters 
(Gottlieb, W6HDM ) xo 

General Purpose Wide Band Amplifier 
CHutenisOneit. esct.cten ete tee 22, May 

High-Selectivity I.F. Filter, A 
(Gottlieb, W6HDM) 

Identifying Unmarked Surplus Digital IC’s 
(Brizendine, W4ATE) (.0....c..cccscccsscase 44, Sept. 

Lithic Systems LP-2000 “Transmitter On A 
Chip” (MATH’s NOTES) ............ss0000008 36, Sept. 

Make Your Meter Readings Count 
Sans, WA2TCT) . 

Modern 2-Tube DX Receiver to Meet 1931’s 
Strict Operating Standards, A 
(COLrEW GSA LD VSN ree cetera ee eetcsee 14, June 

New Transformers for Old 
(Smith SW SELLE) tisesvercnantee cere 20, Feb. 
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Noise and Noise Generators (Nagle, K4KJ) 
Party Fyre errs Eo aah oes ta, woken cabacn one 46, May 
Partsh i ee eet occissncengeste ae eee 28, June 
Part PLES Ree yee coe reais ee ea 66, July 

Quick and Better Low-Pass Filter Design 
(Gotthieba WG6HDM) %....5.-..shececcotamest 30, Feb. 

Relativity and the S-Meter 
(FincuttersK3SLU ) oo otters 43, Sept. 

Sunspot Cycle Information Update ~— 
(Propagation) Meese eree ee -cteecsensces 65, June 

Sunspot Cycle 20—Progress 1971: Prediction 
1972. (Jacobs,.W3ASK) cas.cs...c.speecees 31, Jan. 

Testing Unknown Zener Diodes, Two Methods 
of (RabnswWBOANO) err cee 38, Aug. 

Toroid Characteristics 
(Eastons WAQFAR )ie Ries terecsateres 47, Aug. 

TT-41B/TXC-1B Facsimile Transceiver 
(Surplus Sidelights) ..................0 77, March 

Variable Capacitor Calculations Made Easy 
(McAlister, WASEKA) ...............0008 48, Apr. 

Voltage Independent Ramp Generator 
(Nagle TKR4K J) sentee ec nes rete 61, Sept. 

50 mHz Sporadic-E Propagation, A Seven 
Year Study (Dyer, WASIYX) .......... 66, Aug. 

POWER SUPPLY 

Blink-O-Nil, The 
(JayatamanraV L2IIN ack erent 59, July 

Current Regulator Diodes 
CMATHISENOTES ) Grats. eee aero 25, Nov. 

Low Voltage Regulated Power Supplies 
(MATES NOTES ): 2oorcassscccecocnste cence eee 62, Aug. 

New Transformers for Old 
(Snuth eS WoOLLE)#.. co ore 20, Feb. 

Solid State Replacements for Rectifier Tubes 
(MATH SSINOTES )5e Sere eee ree 46, Apr. 

Testing Unknown Zener Diodes, Two Methods 
of (Rahn sw B9ANQO) tae ee 38, Aug. 

Voltage Regulation 
CMATH-SHINOTES ) moors rete eee 40, Oct. 

Q AND A COLUMN 

January, page 78 
Cross Reference for Transistors 
Fuse Ratings 
Heath Apache TX-1 on 1815 kHz 
HFO and BFO Drift 
Hy-Gain Model 400 Rotator Installation 

February, page 78 
Equipment Recommendations 
Neutralization of TR-4 

March, page 12 
Bandswitch Shaft 
Battery Voltage Dropping for Mobile 
Heath SB-620 Scanalyzer with 75A-4 
Johnson Transmitters on SSB 
Product Detector for HRO-50 
Product Detectors 

April, page 11 
Allied A-2516 Receiver VFO with DX-60B 

Transmitter 
Articles on HT-32 and SX-101A 
Contact-Current Requirements with Antenna 

Relay 
C.W. Sideton Gain Control for the HW-101 
Reducing Power With FTDX 560 

May, page 10 
HT-37 V.F.O. Instability 
Loading on FTDX-560 

108 @ CQ e@ December, 1972 

Remote Switching of Crystals in Mobile 
Transceiver 

VOX Delay on TR-4 
June, page 10 

Drift With Apache TX-1 
Frequency Instability with G-76 
FTDX 560 on C.W. 
VFO Problems 
VFO Stability for RTTY With DX-100 

July, page 12 
High Gain Signal Tracer 
Power Increase With Pacemaker 
Power Supply Failure In Apache 
SB-220 ALC With Swan 500 

August, page 12 
B.F.O. For Portable Radios 
Coax Phase-Angle Detectors 
Downward Modulation 
SB-34 Modifications 
Tube-Checker Tests 

September, page 12 
ALC With Swan 1200 Linear and Drake TR-4 
Keying Monitors 
Loading With Antenna Coupler 
Transceive With NC-300 and 20A 

October, page 10 
Crystal Control With Eico 
Neutralizing Problem 
Noise Figure Measurements 
Reducing Cross Modulation With Pre-Amp. 
RFI With DX-40 On Standby 
Viking 6N2 As FM Amplifier 

November, page 10 
“Changing of the Guard” 
Trouble Shooting Amateur Equipment 

December, page 10 
Rarger DSB Problem 
Sticking Meters 
TR-4A Audio Low 
UHF High Power Transistor 

RECEIVERS AND RECEIVING 

Considerations for Solid State Linear VFO’s 
(Perolo) |..:3)2.033: 2A 62, Sept. 

Converter for 225 mHz F.M., A 
(Kretzman, W2J TP) Sinn ater 14, Apr. 

Crystal-Stable Tunability in Two-Meter Mobile 
(Milton, K6HWN) ..........:ecceeees 47, March 

General Purpose Wide Band Amplifier 
(Hutchison, Jr;) (sabe aerceereeeteesees 22, May 

Hi-Selectivity I.F. Filter, A 
(Gottlieb, W6HDM) 

Improved Crystal Calibrator Using Solid-State 
Techniques, An (Moynahan, W6AXT) 
soabdasdalaS belive sduavlel dace sa stove ease eae 18, May 

Increasing the Operating Capability of the 
Heathkit SSB Transceivers 
(Malin, WB2LEI) 233 16, Aug. 

Ling-Temco-Vought G-175H and G-166D 
Receivers (SURPLUS SIDELIGHTS) ...... 79, Feb. 

Modern 2-Tube DX Receiver to Meet 1931’s 
Strict Operating Standards, A 
(Orr, W6SAL) \227 oo eee 14, June 

Putting the Heath HW-17 and HW-17A on 
2-Meter FM. (Math, WA2NDM) ....... 14, Feb. 

Quick and Easy QRP 
(Clark, K4JYM & 
Strickland, K4AUN). ............csseccecessees 38, Jan. 

RF Communications RF-505 Receiver 
(SURPLUS SIDELIGHTS) .........::ssececeeeeees 84, Jan. 



R-13 Tuneable VHF Command Receiver 
(SURPLUS SIDELIGHTS) 2.000.500... 77, Apr. 

R-34 Crystal Controlled) VHF Command Set 
(SURPLUS SIDELIGHTS) Silas hee 77, May 

Simple FM Detector 
EMEATH.SGINOTES) ofa e eer peta nie 51, June 

Yeasu FTDX-560 Transceiver, Further Enhanc- 
ing The (Yoemans, W2DMK)*s, 22 16, July 

2-Meter Coverage With the ARN-30 
(Schoppe, Jr., WB2EWS)i20) oe 38, July 

SLOW SCAN TELEVISION | 
Authorized Frequencies for SSTV 

COS.LV ) Serr dat che ve ase Oe NAIA ee ees 27, July 
Basic SSTV Principles (SSTV)) Pete en ee 24, July 
Electrostatic Deflection USSTV) 32, 24, Sept. Electrostatic Vs. Magnetic CRT’s 
(CON A inte Seren so aw Me Cee 49, Aug. Evaluating Slow Scan Equipment Performance 
CSS TV,) Ren daw tee eee Ne 38, Nov.; 43, Dec. 

Geometric Distortion CSSTV | eee 38, Nov 
Batey Scale (ssiy) oto eee 43, Dec 
Limiter Performance (SST VJ ois Be Materhnek 43, Dec 
Picture Resolution CSST Vi) ite, fate eee 38, Nov 
Screen Brightness and Contrast - 

USSEN:) EMG irrcsc tes, eae eee DL Te 43, Dec 
Slow Scanning Color 

(De Watt W211) ) mee. ai cente ate | 18, Sept 
SSTV Program Material Preparation 

MSD IV) vaetret artes siee ceed Mane at 42, Oct. 
Sync and Sweep Performance (SSTV) ....43, Dec. 
60 Hz Bars and Ripple CSS EV iment mec 25, Sept. 

SPACE COMMUNICATIONS 
Getting Ready for the Oscar-6 Satellite 

(Jacobs, W3ASK) 

(JacObsEWSASK )ie. a) team eam 48, Nov 
Oscar-6: It’s In Orbit! 

pJacobs SWBASKE) soo ie hee ee 18, Dec 
Oscar-6 Launch Delayed 
(acODSSWSASK )igigh sth eeeaten en 58, July 

Riding On A Moon Beam 
CRelly KAIDSN,) O49 a... Aieets Sans * 19, Apr 

Summer Launch Planned for Oscar-6 
(JACODSEWi3 ASK) eee eee ae 40, May 

SURPLUS 
JAN System Designations 

(SURPLUS#SIDERIGHTS) Botner ee 90. Nov 
CRT-3 Gibson Girl Transmitter 

(SURPLUS SIDELIGHTS es.soeh eee. 89, Aug. 

(SURPLUSISIDELIGHTS) © aot te 79, Feb 
RF Communications RF-505 Receiver 

(SURPLUS tSIDELIGHIS 40) eee ee 84, Jan. 
R-13 Tuneable VHF Command Receiver 

(SURPLUS? SIDELIGHTS ae. eee 77, Apr. 
R-34 Crystal Controlled VHF Command Set 

(SURPLUS SIDELIGHTS) oo att 77, May 
Sources of Surplus Equipment (SURPLUS SIDE- 

LIGHTS ) 87. July; 90, Aug.; 107, Oct.; 90, Nov. 
Surplus RTTY Unit Designations 

(SURPLUS SIDELIGHTS) met 1, 83, Sept. 
TT-41B/TXC-1B Facsimile Transceiver 

DSURPLUS SIDELiGuys sere snes 77, March 
2-Meter Coverage with the ARN-30 

(Schoppe, Jr., WB2FWS) .................. 38, July 

TEST EQUIPMENT AND 
MEASUREMENTS 

Improved Crystal Calibrator Using Solid-State 
Techniques, An (Moynahan, W6AXT) 

Sfeme ayer tees Boden 1m: Dec. 

PALE creme vere tte de ated tak 2 SOE 46, May 
igs aes Oe 2 waren te eee wn ean 28, June Part DLT sper ete ere eatin et PE 66, July Relativity and the S-Meter 
CRincutter 7K 3S TU ei aan yee 43, Sept 

CRincutter sK3STU jane as 29, Oct. 
Stabilizing Low-Cost Signal Generators 

(Bock tk AMSG )xareeice watt 27, Jan 

TRANSMITTERS AND 
TRANSMITTING 

Considerations for Solid State Linear VFO’s 
GPerolO.) sie sn ne eee 62, Sept. 

Design Notes On A Moderate Power Solid State 
Transmitter for 1.8 mHz 
GWeissm Kh SERG/ [tener ee = 18, Nov. 

Transceiver (Gillespie, Jr., K4TP) ....48, Sept. 
GRT-3 Gibson Girl Transmitter 

CSURPUUSSIDEL IGHTS ) Mavhies 4. Uetes, 89, Aug. 
Improved 20 Meter Performance from the 
EICO 753 Transceiver 
CilerbertaeZ E2BDB ieee, wk, 27, March 

Increasing the Operating Capability of the 
Heathkit SSB Transceivers 
CMa ipa B21 EI) ee mere ney 16, Aug. 

Lithic Systems LP-2000 “Transmitter On A 
Chip” (MATH’s INOTES ia ee ae. 36, Sept. 

Putting the Heath HW-17 and HW-17A on 

Strickland. /K4A UN )jeee ae eee eae 8, Jan. 
Yeasu FTDX-560 Transceiver, Further Enhanc- 

ing The (Yoemans, W2DMK) .......... 16, July 

VHF AND UHF 

Converter for 225 mHz F.M., A 
CKretzmange Woe eon oan eee 14, Apr. 

Crystal-Stable Tunability in Two-Meter Mobile 
CMilton.cK GHWN)) sae ® Br ore 47, March 

Transmission System for SSB 
(Orr, W6SAT) 
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GENERAL ELECTRIC 
FULLY SOLID STATE FM 

132 to 174 MHz 

1 WATT OUTPUT 

1/2 MICRO-VOLT SENSITIVITY 

DIZE49.9 bX O15 Kil 

High Performance, completely self- 
contained two-way FM radio. Com- 

pact, lightweight, easily operated 

and hand-carried. Housed in high- 
impact 2-section case. All external 
hardware polished stainless steel. 

Proper charger available 
separately. $15. each. 

Lots of 5 ea. $133.20 

Lots of 10 ea. $125.80 

Includes rechargeable nickel cadmium 

battery pack and charger. . . 

(Crystals & tuning, add $50) 

PROGRESS LINE STRIPS physically complete, but are sold on an as-is basis onlv. 

LOW BAND VHF UHF 
MA/E13 | MA/E16 | MA/E33 | MA/E36| MA/E42 

Power supply, 30W, 
less vibrator $20 _— $20 —_ $20 
Power supply, 60W, 
less vibrator — $25 — $25 — 
TX narrow band, | 
less final tubes $18 $25 $25 $30 $12 
Note: MA/E42 wide band 

RX wide band, 
less ovens $18 $18 $18 $18 $12 
14” Progress Line Case, consisting of front basket and front platewith lock ...... $10. 
Low band dual front end, 2 freq. strip..... leks tren mies SE eee $20. 
Hi-Band TPL RX with TX exciter strips less attce as is, missing parts ............ $25. 
15,000 2-way FM mobile units in stock! Send for new 1973 catalog. 
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WHICH ANTENNA WINS THE CONTEST ? 
In open competition against thousands of commercial and home-brew antennas, WA1JFG won the New England 
championship with a Gotham beam, by a margin of 5,982 points! WB2JAM won the sectional award for the 

Sweepstake contest in 1969 and 1970 with a Gotham 4-element 15 meter beam! Hundreds of unsolicited testi- 
monials from grateful hams are our proof that Gotham antennas give you the best design, and the best materials. 
Forget our low prices - rely on the results of open, competitive contests. Ask yourself: Why do Gotham antennas win? 

QUAD Worked 42 countries in two weeks with 
my Gotham Quad and only 75 watts... 

W3 CUBICAL QUAD AN- 
TENNAS — these two element 
beams have a full wavelength 
driven element and a reflector; 
the gain is equal to that of a 
three element beam and the di- 
reclivity appears to us to be ex- 
ceptional! ALL METAL (except 
the insulators) — absolutely no 
bamboo. Complete with boom, 
aluminum alloy. spreaders; 
sturdy, universal-type beam 
mount: uses single 52 ohm coaxial feed; no stubs 
or matching devices needed; full instruction for the 
simple one-man assembly and installation are in- 
cluded; this is a fool-proof beam that always works 
with exceptional results. The cubical quad is the 
antenna used by the DX champs, and it will do a 
wonderful job for you! 

10/15/20 CUBICAL QUAD SPECIFICATIONS 

Antenna Designation: 10/15/20 Quad 
Number of Elements: Two. A full wavelength 
driven element and reflector for each band. 
Freq. Covered: 14-14.4 Mc. 21-21.45 Mc. 28-29.7 
Mc. 
Shipping Weight: 28 lbs. Net Weight: 25 Ibs. 
Dimensions: About 16’ square. 
Power Rating: 5 KW. 
Operation Mode: All 
SWR: 1.05:1 at resonance 
Gain: 8.1 db. over isotropic 
F/B Ratio: A minimum of 17 db. F/B 
Boom: 10’ long x 14” O.D.; 18 gauge steel; double 
plated; gold color 
Beam Mount: Square aluminum alloy plate incor- 
porating four steel U-bolt assemblies. Will easily 
suppert 100 Ibs. Universal polarization. 

Radiating Elements: Steel wire, tempered and 
plated, .064” diameter. 

X Frameworks: Each framework consists of two 
12’ sections of 1” OD aluminum ‘hi-strength’ (Re- 
vere) tubing, with telescoping %” tubing and short 
section of dowel. Plated hose clamps tighten dowi 
on telescoping sections. 

Radiator Terminals: 
fittings: 

Feedline (not furnished); 52 ohm coaxial cable 

Now check these startling prices—note that they 
are much lower than even the bamboo-type: 

Cinch-Jones two-terminal 

10-15:20 CUBICAL QUAD. aes $41.00 
10-15:CUBICAL, OUAD eee 36.00 
(5:20, CURICAL. OUADsi tee ee 38.00 
TWENTY METER CUBICAL QUAD ........ 31.00 
FIFTEEN METER CUBICAL QUAD........ 30.00 
TEN METER.GUBICALAQUAD<-3.33-7.2.3 29.00 
(all use single coax feedline) 

GOTHAM 
1805 Purdy, Dept. CQ, 

Miami Beach, Fla. 33139 

112 @© CQ © December, 1972 

The first morning I put up my 3 ele- 
BEAMS ment Gotham beam (20 ft) I worked 
YO4CT, ONSLW, SP9- 
ADQ, and 4U11ITU 
THAT ANTENNA 
WORKS! WN4DYN Com- 
pare the performance, val- 
ue, and price of the follow- 
ing beams and you will see 
that this offer is unprece- 
dented in radio history! 
Each beam is brand new; full size (36’ of tubing 
for each 20 meter element, for instance); ab- 
solutely complete including a boom and all hard- 
ware; uses a single 52 or 72 ohm coaxial feed- 
line; the SWR is 1:1; easily handles 5 KW; %” 
and |” alumnium alloy tubing is employed for 
maximum strength and low wind loading; all 
beams are adjustable to any frequency in the 
band. 

DANA DPA UP Oe ANY ob $25 ATE La] Oeaieites oes 24 
Sel 2 Oe ee 31* gis A ed 4 APs ROL Rae 38* 
AEP DORR ee ee 38* A: Be Oare eats: 24 
DIN Sia rye ees on SEG Geese. 34* 
3b Secoeee oe 25 NF 8 Bead i 31* 
AE TS15.2 sere 31*  *20° Boom 
SESS aoe 34* 

ALL-BAND VERTICALS 
“All band vertical!” asked one skeptic. 

“Twenty meters is murder these days. Let’s see 
you make a contact on twenty meter phone with 
low power!” So K4KXR switched to twenty, 
using a V80 antenna and 35 watts AM. Here is 
a small portion of the stations he worked: 
VE3FAZ, T12FGS, WSKYJ, WIWOZ, W2- 
ODH, WA3DJT, WB2FCB, W2YHH, VE3- 
FOB, WA8CZE, KISYB, K2RDJ, KIMVV, 
K8HGY, K3UTL, W8QJC, WA2LVE, YSI!I- 
MAM, WAS8ATS, K2PGS, W2QJP, W43WJ, 
K2PSK, WA8CGA, WB2KWY, W2IWJ, VE3- 
KT, Moral: It’s the antenna that counts! 
FLASH! Switched to 15 c.w. and worked KZ5- 
IKN, KZSOWN, HCILC, PYSASN, FG7XT, 
XE2I, KP4AQL, SMSBGK, G2AOB, YVS5S- 
CLK. OZ4H. and over a thousand other stations! 

V40 vertical for 40, 20, 15, 10, 
G MetETS™ ~..cccecsee conc coastec te eee ee $18.95 

V80 vertical for 80, 75, 40, 20, 15, 
10; 6 meters. ...04.5.Scteds ane ere ee $20.95 

V 160 vertical for 160, 80, 75, 40, 20, 

15,°10; 6 meters®......c4.2.4005:: eee $22.95 

“HOW TO ORDER: Send money order (bank, 

store, or United States) in full) We ship im- 

mediately by best way, charges collect. 

DEALERS WRITE.” 
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The suitcase Yaesu. 
Next time you hit the road, take the world 

with you. 
That means taking the FT-101 with you. 

The solid-state portable rig that fits in a 
suitcase. 260 W PEP, 180 W CW and 80 W 
AM maximum input power, 0.3 microvolts 
receiving sensitivity for 10 db signal-to- 
noise ratio...in a thirty-pound package 
that even includes built-in 12 VDC and 117 
VAC power supplies. 

Whether you’re cruising a turnpike or 
weekending in a mountain cabin, all you 
need is 12 VDC, or 117 VAC and an antenna 
to work the world via any band from 80 
meters through 10 meters. 

10 FET’s, 3 IC’s, 31 silicon transistors, 
and 38 silicon diodes and computer-type 
plug-in modules make it all happen. Add to 
that a built-in VOX, 25 KHz and 100 KHz 
calibrators, the WWV 10 MHz band, a high 
Q permeability tuned RF stage, and a +5 
KHz clarifier. These considerations mean 
home base type operation no matter how 
far you are away from home. 

For in-car operation, there’s a built-in 
noise blanker — to pick out noise spikes, 
leaving behind only clean signal copy. 

About those plug-in modules — if one of 
them ever should give you trouble, just send 
it in to us and we'll rush you a new card by 
return mail. The Yaesu FT-101 is guaran- 
teed fully for one year. 

Want to get away from it all? Get away 
with the FT-101. And keep the world in a 
suitcase. Only $559.95 * 

SPECTRONICS WEST 
1491 E. 28th, Signal Hill, Ca. 90806 / Phone: (213) 426-2593 

SPECTRONICS EAST 
Box 1457, Stow, Ohio 4424 / Telephone: (216) 923-4567 

L] Please send new color catalog of all Yaesu 
products. 

C-11 
CL] Enclosed find $ 

Please send model(s) 

Name 

Address 

City. State Zip 

All prices F.0.B. Signal Hill, Ca. 

*Suitcase not included 



15,552 EIMAC tube types 
power the giant AN/FPS-85 

phased array radar. 
The cost per tube operating 
hour is less than */o¢. 
Bendix chose EIMAC tubes for the AN/FPS-85 phased array radar for 

two reasons: low cost and long life. Five years of successful operation in 
the world’s largest operational, long-range, phased array radar have proven 
the wisdom of their choice. They’ve also learned that complex systems 
using quality vacuum tubes are easy to maintain and rather forgiving as to 
voltage and power transients. ‘‘Cockpit’”’ difficulties, when they occur, are 
usually not costly or catastrophic to the tubes. 

In the UHF output stage of this system, 5,184 EIMAC 4CPX250K 
tetrodes each deliver 10 KW peak power output and typically 18,000 hours 
of life at the bargain basement price of $35 per tube. With this quantity of 
pulsed operating devices, reliability and low failure rates are important. 

10,368 EIMAC type 8745 planar 
triodes are used in the driver stages 
of the AN/FPS-85, providing up- 
wards of 14,000 hours of average 4 
life at a cost of only $14 per tube. 

The long life and low cost of Haisien 
EIMAC tubes have helped Bendix varian 
and the USAF prove that large 
scale phased array radars are 
economically feasible. No other 
tube manufacturer has this kind of 
proven experience. The AN/FPS-85 
program is just one more example 
of EIMAC’s dedication to deliver 
reliable, low-cost tubes: 

For complete information, con- 
tact EIMAC Division of Varian, 301 

Industrial Way, San Carlos, Cali- 

fornia 94070. Or any of the more 
than 30 Varian/EIMAC Electron 
Tube and Device Group Sales 
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READER SERVICE 
To obtain literature from advertisers, simply 
check the box to the name of each advertiser 
listed below whose product or service is of 
interest to you. 

DECEMBER, 1972 

Arrow Electronics 
Barker & Williamson, Inc. 

Barry Electronics 
Bomar Crystal Co. 
Clegg Div. of International 

Signal & Control 
Columbia Electronic Sales, Inc. 
‘Command Productions 
Communication Technology Group 

(Bitcil) 
Cowan Publishing Corp. 
Creative Enterprises 
Cush-Craft, Inc. 
DX Engineering 
Datak Corporation 
Drake, R. L., Co. 
DYCOMM 
E-Z Way Towers 
Eimac, Div. of Varian 
Erickson Communications 
Fair Radio Sales 
Goodheart, R. E., Co. 

Gregory Electronics Corp. 
HE Howard Enterprises 
H&L Associates 
Ham Buerger, Inc. 
Heath Company 
Henry Radio 
House of Power 
Hy-Gain Electronics Corp. 
Jan Crystals 
Juge Electronics, Inc. 
K.E. Electronics 
KW Electronics 
Liberty Electronics 
Military Electronics Corp. 
Millen, James, Mfg. Co., Inc. 
Mosley Electronics 
National Radio Institute 
New-Tronics Corporation 
Nu Sigma Alpha 
Omega-T Systems, Inc. 
Palomar Engineers 

Pennwood Numechron Co. 
Pickering Radio Co. 
Regency Electronics, Inc. 
Robot Research, Inc. 
Robyn International, Inc. 
Ross and White Co. 
SAROC Convention 
Savoy Electronics, Inc. 
Schumacher, Alice 
Sentry Manufacturing Co. 
Shure Brothers, Inc. 
Signal/One-Computer 
Measurements 

Slep Electronics Company 
Space Electronics 
Spectronics, Inc. 
Standard Communications Corp. 
Swan Electronics 
TPL Communications, Inc. 
Telrex Communication Engineering 

Laboratories 
Unadilla Radiation Products 
Valparaiso Technical Institute 
Van W2DLT 
World QSL Bureau 
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