
- ANTIQUE WIRELEQS*ASSOCIATION 



yl 
| 

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 
fa 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. 



Gives You a Choice 
Choose from a new lineup of Heathkit accessories 

® New Electronic Digital Clock 

@ New VHF Band-Scanning Monitor Receiver 

@ New 2'2-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. 

| NEWIM-1202, 
| 2¥2-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 lbs. 

NEW IB-1100, economy 
30 MHz Fre uency Counter. . 169.95", digit 
Gives you 1 Hz to over 30 MHz counting on a 
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 lbs. 

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

Mesa), 8363 Center Dr.; Woodland Hills, 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.; MU.: Baltimore, 1713 £. Joppa Rd.; Rockville, | 

| 
| 
| 
| 
| 

Fy WEATH COMPANY, Dept. 124 Schlumberger 
Benton Harbor, Michigan 49022 

(J Please send FREE Heathkit Catalog. 

{E] Enclosed)ls) $= es pluseshipping: 

Please send model(s) 

5542 Nicholson Lane; MASS.: Boston (Wellesley), 165 Worcester St.; MICH.: Detroit, 

18645 W. Eight Mile Rd. & 18149 £. Eight Mile Rd.; MINN.: Minneapolis (Hopkins), 101 
Shady Oak Rd. MO.: St. Louis, 9296 Gravois Ave; N.J.: Fair Lawn, 35-07 Broadway (Rte. 
4), M.Y.: Buffalo (Amherst), 3476 Sheridan Dr.; New York City, 35 W. 45th St.; Jericho, 

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

City State Zip 

1 Prices & specifications subject to change without notice. 
Bivd.; Pittsburgh, 3482 Wm. Penn Hwy.; TEXAS: Dallas, 2715 Ross Ave.; Houston, 3705 *Mail order prices; F.0.B. factory. CL-446 

Westheimer, WASH.: Seattle, 2Z1 Third Ave.; WIS.: Milwaukee, 5215 Fond du Lac. L 
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 TBL-2000 
LINEAR AMPLIFIER 

WITH BUILT-IN AC POWER SUPPLY 

- 460-10 METERS 

TBL 2000 
LINEAR AMPLIFIER 

BUILT-IN 1000W 

RF WATTMETER 

TOP BAND SYSTEMS introduces the TBL- 
2000, a totally new concept linear ampli- 
fier with self-contained AC power supply 
and built-in RF wattmeter. Weighing but 
18 pounds, the TBL-2000 packs a full kilo- 
watt CW and 1600 watts PEP SSB on 160 
through 10 meters — including MARS. 
Assembled in a rugged package, the TBL- 
2000 boasts a tube compliment of five 
hefty 6LF6 power pentodes, each with its 
own easy-reach side-panel mounted bias 
potentiometer for peak performance. 

Our team of engineers designed the ulti- 
mate in compact linear amplifiers. Loaded 
with features, the TBL-2000 has the com- 
petition beat. For the discriminating Ama- 
teur who demands to know what is hap- 
pening in every part of the circuit, we pro- 
vide a meter switch capable of monitoring 
eleven different functions on an illuminat- 
ed, shielded meter. With a flip of the 
switch, you can monitor the cathodes of 
each tube, the total plate current, B+ 
voltage, RF watts, and much, much more. 
Our heavy-duty band-switch ‘‘snaps’’ with 
authority at your command. Our two posi- 
tion tilt-stand adjusts to your eye level. 
And the TBL-2000 remains cool, even 
after hours of operation. 

Order now, and enjoy the thrills which 
only a kilowatt can give. 

$259 

COMPLETE 

METER 

FOR RAND BYATEMS, OSs 

BANDS: 160, 80, 40, 20, 
plus MARS 

INPUT POWER: 1000W CW, 1600W PEP, 7OOW 
RTTY and SSTV 

DRIVING POWER: 7OW min. — 150W PEP max. 
before saturation 

AC INPUT: TBL-2000: 200VAC-250VAC @ 8 
amperes 50/60Hz TBL-2000X: 100VAC-125VAC 
@ 15A or 200VAC-250VAC @ 8A 

15, and 10 meters, 

WEIGHT: TBL-2000: 18 Ib (8Kg), TBL-2000X: 
20 Ib (9Kg) 

SIZE: 1234” W x 11” D x 644" H. (33cm x 
28cm x 16.5cm) 

ANTENNA: 50/70 ohms nominally. SWR not to 
exceed 2:1 

METER FUNCTIONS: 0-200mA each tube, 0-2A 
total plate current, O-2KV high voltage, 
0-200mA screen current, 0-2mA grid current, 
0-1000W forward & reflected power. 

MODEL TBL-2000 
built-in 240VAC supply ......... $259 

MODEL TBL-2000X 
built-in 120/240VAC supply ................. $299 

Airmail shipping 
anywhere in USA 252 eee $10 
Airmail shipping anywhere 
in the world’............-o: sateen $50 or less 
Spare set five 6LF6 tubes ................ $20 
Instruction manual only ou. $2 

Calif. residence add 5% sales tax 

All COD orders require 20% deposit 

TOP BAND SYSTEMS, INC. 

1839 Redondo Ave., Dept. 1B, Long Beach, Calif. 90804 USA 
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STEP UP TO TELREX 
Professionally Engineered Antenna Systems 

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 

e Wind rating survival 110 MPH 
e Patented broad-band coaxial Balun 
e Heavy-duty steel gusset mounting 

plate 
e Aluminum boom 2 in., 2¥2 in. O.D. 

Me lorit. 
e Large diameter, .058 wall taper- 
swaged dural elements for minimum 

$395.00 * MONARCH 

TBSEM/4KWP 

OTHER 
MULTI-BAND 
ARRAYS AVAILABLE 

Elements shortened 

to show details. 

FOB Asbury Park, N.J. = HP, 

Single transmission line “TRI-BAND° ARRAY” 
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. 
x5 Inxs it 

Note: If not available from your dealer, 
order direct. You’l| 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. 

TYPICAL TELREX MONOBAND ANTENNAS 
Mod. 15M317-15 mtr. 3 el. rotary, 10 DB gain, 4 KWP pow. rat., 24%” 0.D. x 17’ boom 

Mod. 20M326- 20 mtr. 3 el. rotary, 10 DB gain, 8 KWP pow. rat., 342” 0.D. x 26’ boom 

Mod. 2M609- 2 mtr. 6 el. array, 14 DB gain, 300 W pow. rat., 1” x 9’ boom 

Mod. 2M814C- 2 mtr. 8 el. array, 16.5 DB gain, 300 W pow. rat., 1.375” x 14’ boom 

Mod. 6M516- 6 mtr. 5 el. array, 13 DB gain, 400 W pow. rat., 1.5” x 16’ boom 

e CQ e January, 1973 
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—- ZERO 
BIAS 

Ordinarily we bend over backwards to refrain 

from commenting editorially on W2NDS’s 

ravings, despite the fact that he’s been attack- 
ing CQ in print on and off for many years. 
It’s been our experience that this particular 

egomaniac thrives on controversy, is usually 

quite indiscriminate about who he maligns, 

and pays little if any attention to gathering 

facts or details before launching one of his 

many nefarious windmill tilting expeditions. 

From time to time during these past years 

of attempting to peacefully coexist with 

Wayne, we have found ourselves forced to 

make an exception to our “‘turn-the-other- 

cheek”’ policy, simply because sufficient read- 

ers have requested clarification on one or 

more of his outrageous accusations. In every 

instance where we’ve found such action ne- 

cessary, we’ve been most careful to make our 

replies detailed, accurate, andstraightforward. 

Interestingly enough, though we’ve put the 

lie to many of Wayne’s rantings, spelled out 
his half-truths, misstatements, and obvious 

distorted attacks, we’ve found that the truth 

simply shuts him up for a short time. Never 

has he had the courage or conviction to pur- 

sue the issues further, once the facts have 

been presented publicly. 
A typical Wayne Green distortion appears 

in the December, 1972 issue of 73 Magazine 

on page 5. Wayne writes, 

“One of the most persistent complaints heard at the 
Hudson ARRL Convention was a chorus of gripes 
from Novices about the latest CQ action. It seems 
that CQ has been sending Novices a note telling 
them that they will receive a six month free sub- 
scription to the magazine. Then after an issue or 
two, along comes a note saying that this subscrip- 
tion is an impossible burden and they really should 

foot their share of the cost and how would they 

like a two year subscription for $6.00? ” 

Now, here are the facts. Almost a year ago 

CQ actually began sending free six month 

subscriptions to newly licensed Novices. More 

than 15,000 Novices received these subs in 

their entirety. After almost a year of fulfil- 

ling this service, we were hit with a large 

postal increase and a printing increase almost 

simultaneously. We did indeed contact those 

Novices whose free subs had not yet expired 

(some had already received three, four, or 

five free issues) and did advise them that the 
project had become too costly. Those that 
wished to continue to receive CQ were per- 

mitted to subscribe at $3.00 for one year, 

$6.00 for two years, (rates intended to cover 
only the cost of printing and mailing the 

issues). This was our method of showing good 

faith and attempting to keep newcomers up 

to date on ham radio doings at a low cost. 

The (ruth as youscanssce- is afar Cry. irom 

what Wayne’s editorial would have his readers 

believe. In fact, our booth was less than thir- 

ty feet from Wayne’s at the HARC Conven- 

tion, and of more than three thousand people 

that passed by to say hello, only one even 

mentioned the matter. So much for Wayne’s 

‘‘most persistent complaint.” 

The important issue at stake here is not 

simply that W2NSD exagerrates from time to 

time. It goes much deeper. In fact, a state- 
ment by Wayne in his own November Repeat- 

er Bulletin gives a very clear picture of 

Wayne’s attitude toward libelous attacks on 

other persons, companies, etc. He states, 

“Let’s say you want to unload some inside gossip, 
but don’t want to get hung by someone else for 
spilling the beans -- no strain, just ask that your 

name and call be left off the news. As long as I 
know who wrote it and think it is straight dope it 
could get printed. I'll see to it that the message gets 
across without a libel suit.”’* 

“Speaking of libel - it is usually difficult to col- 
lect on this sort of thing these days. You really have 

to prove that there is a personal motive involved or 
a business motive. Hopefully, nothing like this will 
sully the Bulletin and we will be able to stick to 
plain facts.” 

There you have it, in Wayne’s own words 

-- his utter contempt for the truth, his read- 

ers, and his advertisers. This attitude makes 

for the lowest form of yellow journalism. It’s 
a sad commentary on our legal system that 

such an individual can be permitted to stretch 
the law, the truth, and his own imagination 

to such degrees with blatant disregard as to 

who might get hurt. It’s also sad that we must 

take precious space in our editorials every so 

often to make Mr. Green’s attitudes, policies, 

and activities public to those of you who do 
indeed want the truth. Mr. Green might have 

done better studying the credo of Lincoln or 

Jefferson, but unfortunately he chose Joe 

McCarthy somewhere in the course of his 

education. 
73, Dick, K2MGA 

*Editors Note: He’s referring to material sent 

to him for publication. 
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KERIA SIYS..- 

Te Drake TRL ke 
ATOUGH LITT 

Gene C. Berrier 

R, L. DRAKE co. 
7216 Turner Terr. 

504 Richard Ste 
» Ft. Worth, Texas 76116 

Miamisburg, Ohio 

If. 

hd 

, ae 

K5SRTA 

Gent Lemen ; 

a note and tell you what a tough little TL 

Just have to drop you le in the car and on my 

the TR-22 is. T have been using mine mobi 

motorcycle and portable at the office. 

t strapped to the luggage rack on the motorcycle 

and was working motorcyle mobile on the way to work. Unfortunately, 

I took a new road that turned out to be rougher than anything I had 

previously been on with the radio . I suddenly caught sight of the 

TR-22 in the rear view mirror pouncing along the pavement behind me. 

TR-22 by the 

least a block before 2 stopped. 

Yesterday, 1 had i 

I was doing 

mike cord. I drug it for at 

The carrying case was pretty torn UP and the antenna was snapped off 

right at the case. lL returned home and hooked it up in the car and 

it works like it always did. 

The TR-22 certainly lived up to all the expectations I had for it 

after owning the TR-3 and RV-3 for many years. 

Oil 
Gene C. Berrier 

rad don't have to take Gene’s word 
or it... we'll be happy to see that you 

get a TR-22 so you can try it 
yourself. At your distributor: $1999 

R. L. DRAKE CO MPANY aie 540 Richard St., Miamisburg, Ohio 45342 

5 Phone: (513) 866-2421 ¢ Telex: 288-017 
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OUR READERS SAY 
On Phasing Out A.M. 

Editor, CQ: : 
On reading the letter from Paul Abbott, WA2- 

RJV, I was rather surprised to discover that 
“Aviation is almost entirely s.s.b. or f.m.—” 
As an owner and operator of three aviation elec- 
tronics shops this “fact” rather startles me. To 
date only the h.f. systems used in aviation are 
Operating on s.s.b. and this activity is generally 
used only in over water flights and over uninhabited 
areas such as South America. F.M. in aviation has 
been restricted to certain functions in navigation 
aid signals and recently in air-to-ground links for 
telephone (Ma Bell type). 

All communications are simplex a.m. here in 
the U. S. We now have 360 channels with 720 
authorized but will probably go to 1800 instead 
with 10 kHz spacing. This will still be a.m. with 
some channels using PCM for data link. By the way, 
we operate on 118.00 to 136.00 mHz and will be 
expanding our channels by closer frequency toler- 
ance equipment. 

All of this is “Store Bought” and Type Accepted, 
of course, a great difference from the large quan- 
tity of home built gear; a.m., s.s.b., c.w., et. al. 
on the ham-bands. 

I do not believe any means of communicating 
should be precluded from the ham-bands unless 
that method can be shown to be technically bad 
(as was spark and other forms of type B wave). 
This is particularly true when the justification is 
that one can buy a rig using a “‘better” system. 

Sideband is great for “communicating” but a.m. 
and c.w. are just as good or better for “hamming.” 

T. J. Van Iderstine, W4ADU/0 
Muskogee, Oklahoma 

Editor, CQ: 
I think it’s about time we “‘phased out” all 

hams who propose “phasing out” any mode of op- 
eration now allowed on the Amateur bands. 

WA2RJV sounds like Wayne Green and it sur- 
prises me that you would print anything that has 
a Wayne Green flavor! 

If the lower bands seem too crowded for Mr. 
Abbott, I suggest he move up on the higher fre- 
quencies or get himself a better receiver — there 
are plenty of good “‘new and used ones available.” 

I would like to correct Mr. Abbott on a point 
or two; S.S.B. has been around the ham bands over 
20 years -- remember all those ham mags with the 
articles: “Beat TVI -~ go S.S.B.” so the guys who 
were not smart enough to build a low pass filter 
and debug their rigs went down and bought a 
s.s.b. outfit. Dig that superior technique and 
ingenuity! 

As for the motivation of the standard broad- 
cast station’s interest in s.s.b., I think if Mr. Abbott 
digs a little deeper he will find their chief worry 
is about the “light bill” — not spectrum space. In- 
cidentally, if they ever come up witha _s.s.b.rig 
that sounds like an a.m. broadcast transmitter— 
then I'll buy one! 

As for “conserving spectrum space” in the 
ham bands — I invite Mr. Abbott to keep an eye out 
for past, present and future “Use ‘em or Lose 

‘em” articles on lack of use of the ham bands. 
After listening to signals from maladjusted 

s.s.b. rigs with buck-shot as much as 200kHz 
wide (R-390A) I feel s.s.b. should be allowed 
only on 1296mHz and above with the other pulse 
type signals. 

Mr. Abbott struck the simile, so I will use it 
i oe him answer his own question: “Phase Out 

Why are the popular light planes which are flown 
by amateur pilots all powered by piston engines? 

John L. Mohn, WSMEU 
San Antonio, Texas 

Editor, CQ: 
I can appreciate Paul Abbott’s enthusiasm for 

S.8.b. as oe in his letter to the Editor in 
September Q, but he is entirely wrong in stating, 
“Aviation is almost entirely s.s.b. —” (page 7). All 
v.h.f. communication on the aviation frequencies 
1s On a.m. and will continue to be so until some 
compatible system with equal or better ease of 
tuning is found. 

The pilot of an aircraft does not have time to 
play with a clarifier control which would be te- 
quired on present-day state-of-the-art s.s.b. For 
“old-fashioned a.m.” he merely dials up the correct 
frequency by digital means and the work is fin- 
ished. To do this same thing with +20 Hertz ac- 
curacy on a 130 mHz signal would require the 
fantastic stability of +0.000015%! I don’t see 
this in the near future. 

Franklin Swan 
Chicago, Illinois 

Announcements 

Stolen Equipment 

Stolen: Elmac AF68 Serial No. 10888, Elmac 
PMR8_ Serial No. 10918 M1070 pwr. supply, 
RCA Model AR88 that has S-Meter that is not 
standard equipment. If found, please notify KSLKL. 

Oak Park, Michigan 
The Oak Park Amateur Radio Club will hold 

its 4th Annual Swap & Shop at the Frost Junior 
High School, located at 23261 Scotia, Oak Park, 
Michigan on Sunday, January 14, 1973. For in- 
formation, contact the Oak Park Amateur Radio 
Club at 14300 Oak Park Blvd., Oak Park, Michigan. 
Advance sale of tickets, $1.25; at the door, $1.75. 

Hollywood, Florida 

The Hollywood ARC will hold its Operation’s 
Day to celebrate the 2nd Anniversary of its club 
call, WB4TON from 1700 GMT on Jan. 6, to 2300 
GMT Jan. 7. Frequencies will be 70 KHz up 
from the band edge on cw and 3930, 7230, 14330, 
21430, and 28530 on ssb. Certificates will be sent 
to those working WB4TON on both modes and to 
those working WB4TON on five bands. Special 
QSL’s sent to all those working WB4TON for an 
SASE. QSL to W4OZF, 2311 Nassau Dr., Miramar, 
BLI33023. 

January, 1973 ® CQ e 7 



for the most advanced antennas under the sun! 

HY-GAIN 202.5)! 
MONOBANDER 

The best antenna of its type on the market. Four wide spaced elements 

(the longest 366”) on a 26’ boom along with Hy-Gain’s exclusive Beta 

Match produce a high performance DX beam for phone or CW across the 

entire 20 meter band. 

@ 10 db forward gain M Maximum power input 1 kw AM; 

Mi 28 db F/B ratio 4 kw PEP 
@ Less than 1.05:1 SWR W@ Wind load 99.8 Ibs. at 80 MPH 

at resonance @ Surface area 3.9 sq. ft. 

@) Feeds with 52 ohm coax 

The 204BA Monobander is ruggedly built to insure mechanical as well as 
electrical reliability, yet light enough to mount on a lightweight tower. 
(Recommended rotator: Hy-Gain’s new Roto-Brake 400.) Construction 
features include taper swaged slotted tubing with full circumference 
clamps; tiltable cast aluminum boom-to-mast clamp; heavy gauge ma- 
chine formed element-to-boom brackets; boom 2” OD; mast diameters 
from 1¥2” to 2¥%2"; wind survival up to 100 MPH. Shipping weight 51 pounds. 

See the best distributor under the sun...the one who handles the Hy-Gain 

204BA Monobander. 

Model 204BA (4-element, 20 meters)..................:..:e0es $149.95 

Model 203BA (3-element, 20 meters)...............::ssceeeees $139.95 
Model 153BA (3-element, 15 meters)................:..:eseeee $ 69.95 

( Model 103BA (3-element, 10 meters).....................ceeeee $ 54.95 

FERRITE BALUN MODEL BN-86 

Improves transfer of energy to the antenna; 
eliminates stray RF; improves pattern and F/B 

ratio. $14.95 

~HY-GAIN ELECTRONICS CORPORATION 
P.O. Box 5407-FA, Lincoln, Nebraska 68505 

8 e CQ e January, 1973 



The Most. Powerful Antennas. Under the Sun 

gain 402BA 
DX DEMON! 

40 METERS 
If 40 meters is your bag, try this one for best 40 meter per- 

formance...you'll work signals on 40 meters that you never 

Knew existed! 

The Model 402BA attenuates unwanted signals off the side 

and back at 12 to 25 db while amplifying signals for 4.9 db 

minimum forward gain. Unique linear loading stub delivers 

maximum performance without lossey center coils. Easily 

stacks with tribander or 20 meter beam; requires only 10’ 

| separation. 52 ohm feed. Beta Matched. 16 ft. boom, 49 ft. 

| elements. Maximum power input 1 kw, AM. 

Order No. 397 $169.95 

, | Hy-Gain 402BA...the 40 meter DX Demon! 

HY-GAIN ELECTRONICS CORPORATION 
Box 5407-FA Lincoln, Nebraska 68505 

| January,1973 @ CQ 



TEL. (617) 324-4108 SBE 

Little things add up 
in MILLEN’S 

7 COILS 

POLYPROPROPYLENE 
CARRY CASE —_~ 

No power cord. 

Performance equal to or superior to 

best tube type dippers. 

1.6 to 300 MHz 

Smooth meter reading over 

tuning range. 

Good Dip. 

Sensitive metering system, using 
zero suppressing circuit. 

Q-Multiplier for very sensitive 
absorption-type wavemeter. 

Compiete with coils, alkaline 
battery and carrying case ® 

MANUFACTURING COMPANY, INC. 
150 EXCHANGE ST., MALDEN, MASS. 02148 um 

January, 1973 

ND QUA 
BY CHARLES J. SCHAUERS, 

Wo6QLV* 

i. may surprise many CQ readers 
but Q&A not only receives technical 
queries relative to amateur radio but 
many diversified questions as well— 
some of which would “stump some 
of the experts, including one well 

known widely syndicated lady columnist who 
has helped so many people with their prob- 
lems. 

For obvious reasons we cannot tender 
any legal advice and refuse to enter any 
arguments between the OM and XYL— 
especially when the XYL is anti-ham radio. 
But do not think that we will not listen! We 
will! If it is possible to help by referral— 
we will. 

2 Meter Mobile Antenna 

“T operate 2 meter mobile. The XYL says 
she won’t drive the car with a permanently 
mounted antenna on the roof. She uses the 
new car about 40% of the time. Any sug- 
gestions?” 

Try Hi-Gain’s model 265 vertical. It has 
a special magnetic mount, 3db gain and 
sticks to the roof at under 90 miles an hour. 
It is easy to install and remove. 

Quick Zener Check 

‘IT have some surplus zener diodes—all are 
unmarked except as to polarity. Now what 
I want to do is find the ‘rough’ regulating 
point and whether they are shorted or open. 
How about a quick check without a lot of 
elaborate equipment?” 

Sure. First you should have a metered 

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. 



“...1HE DRAKE RECEIVER... 
beautiful sound, beautiful feeling... 

it’s the real thing that’s hit the world!”’ 

.. 
i=] 
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Our distributors in Japan tell us... 

Japanese radio amateurs save for months to be able to purchase Drake 

gear. We think you'll agree that is significant in a land which has be- 
come famous for its production of electronic equipment. 

| 

Known around the world for the finest in electronic equipment: 

540 Richard St., Miamisburg, Ohio 45342 

i Phone: (513) 866-2421 ¢ Telex: 288-017 R. L. DRAKE COMPANY |G") 
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new 19-piece midget 

reversible 
ratchet offset 
screwdriver se 

Eig he ‘Bs 

a ‘ fi § 

3-3/4” heavy duty, stainless steel 

reversible 20-tooth ratchet with short 

turning radius for close work. 

Unique 6” spinner/extension has drive 

socket insert in handle for ratchet. Use 

also as regular screwdriver with bits. 

1/4” hex to 1/4” square adapter bit 

permits use of ratchet or 

spinner/extension with Xcelite Series 

1000 or other 1/4” sq. drive sockets. 

16 precision made, alloy steel bits with 
knurled spinner tops... 12 Allen hex 

type, 2 slotted screw bits, 

2 Phillips bits. 

FREE STICK-ON 
INITIALS personalize 

the sturdy plastic case 

and help prevent loss 

or mix-up. 

No. XL-70 Set 

Also 5-Piece Kit (No. XL-75) 

Reversible ratchet with 3/16” and 1/4” 

slotted screw bits, #1 and #2 Phillips 
bits, all in a durable plastic, pocket 
size, snap fastener case. 

nationwide availability through local distributors 

REQUEST BULLETIN N770 

aay | 

| : 
| XCELITE, INC. * 62 BANK ST., ORCHARD FARK, N.Y. 14127 | 
| pend Bulletin N770 on Reversible Ratche: Offset Screwdriver 

et. 

| 
| name | 

| address | 

city state & zone | 
= SS Se SS SS SS Sea eS es ad 
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power supply (ps), (regulated or unregul- 
ated) which will go up to 100 volts or so. 
The output of the ps should be controlled— 
either with a Variac or other system. Across 
the ps connect a good v.o.m., in series with 
a 1/2 watt resistor, of about 200K. Now con- 

nect the zener to the ps output. Adjust the 
power supply output and the v.o.m. ranges 
carefully until there is very little or no in- 
crease in reading of the v.o.m. as you boost 
the ps voltage—this is the approximate zener 
regulating point. If the zener is shorted the 
ps fuse may blow, and if it is open the meter 
will read the ps voltage only regardless of 
output adjustment. 

Wattage measurements require carefully 
applied loads, temperature checks and ulti- 
mate regulation. 

Effective Ground 
“T live five floors above ground level in a 

new apartment building. My ground (con- 
nected to pipes in our bathroom) does not 
seem very effective. What cooks?” 

Maybe plastic pipes! (at least for short 
runs). Suggest you run up a number 4 or 6 
wire from ground through a window. But 

don’t be obvious! 

FPM On A Boat 

“T use a Hallicrafters transceiver (FPM- 
300) on my boat and it works beautifully, 

but I have a problem with engine noise, not 
my regular engine but with a 500 watt gaso- 
line driven generator that I picked up at a 
bargain. Any suggestions?” 

I assume that you use the generator when 
you are not moving. The 500 watt gen is no 
doubt small and located where it is most 
practical—in or near the engine compart- 
ment. Make sure its frame is grounded to 
ship’s ground. Next, make sure you have in- 
stalled sparkplug(s) suppressors. By-pass 
the output leads of the generator with .0O1 
mfd. ceramics to ground. There are a number 
of other measures but too lengthy to describe 
in the space we have. 

FTdx 570 Noise Blanker 

“My Yaesu. Musen FIdx570 has been 
doing a good job but lately I have one prob- 
lem. The noise blanker seems to be inter- 

mittent. In other words it does not work 

100% of the time. What do I look for?” 

The noise blanker is connected between 

the 2nd mixer and the i.f. filter. It could be 

any one of the following: noise amplifier, 



Create a vast improvement in your two meter 
performance! Get the advantage of 6 db gain 
transmitting—6 db gain receiving. 
Both are yours in the Hustler Model G6-144, 
the antenna designed to establish 
who is who on two meters. 

he “who's who” 
On (wo meters 
With the #UsfLEm 
Jain colinear 
MODEL G6-144...$39.95 

|| ELECTRICAL: MECHANICAL: 

| © 6 db gain over 1/4 wave ground” « Radiator: 119” x 1” — 7%”-%8"” OD 
| lane high strength aluminum tubing 
| ¢ Omnidirectional radiation pat- ° Radials: Four—2” x %6" dia. alu- 
: tern minum rod 

SO-239 coax connector 
Wind load—23 Ibs. at 100 mph 
Wind survival—100 mph 

| | ¢ 50 ohm feed impedance 
.  ¢ Field adjustable 

¢ SWR at resonance — typically 
Le leah Mounting — cast aluminum 
: ¢ 6 MHz bandwidth for 1.5:1 or flange accepts 1” American 
L better SWR standard pipe thread 
_, * Power rating—250 watts FM ¢ Shipping Weight: 4.54 Ibs. 

30° 

VERTICAL 

RADIATION 

PATTERN 

. NEW-TRONICS CORP. 
ya 15800 COMMERCE PARK DRIVE 

‘ BROOK PARK. OHIO 44142 

{ _ The G6-144, plus Super Gain two meter 
“Sx mobiles and the ‘Buck Buster,” are 

“S\.  available from all distributors 

= who recognize the best! 
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Gl ANTENNAS. 
Oo PILEMEN Tay AG! 

GAIN: 16-db. 

Model: MY-144-9 

5 BLEMENT AG! 

GAIN: 12 db. 

Model: MY-144-5 

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: 

WKW AM a2 KW RAE SP osSoB: 

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 

DIPIEOMA I=sPECIAL 

Model: DI-2A 

For ABiailed as, Seren eit see f 

your authorized Mosley Dealer # 

OReWiiten Cod eZ Ly esa: 

Mosley CLecton 2s, Shi 
4610 N. Lindbergh Blvd., Bridgetor., Mo. 63044 
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Iron 50w. 

SOK  NE-2H 
tw. 
2 

Fig. 1—One method for reducing soldering iron 
heat. 

pulse amplifier, gate control, the 3180 kHz 
i.f. amplifier or the balanced gate. I'll bet it is 
a capacitor. Check the two diodes in the gate 
and look for cold soldered connections. This 
is a good set. The blanker is well designed. 

Western Union Telefax Facs Problem 

“I modified two WU telefax machines 
according to W7QCV’s article in the May 
1972 OST. For awile both worked well but 
one of the machines is now intermittent. What 
should I look for? 

Check the 10 mf cap (electrolytic) con- 
nected to the bottom of the 3500 ohm pot 
whose center arm is connected to the screen 

of the 6V6 tube. Next, evaluate the two 10 

mf ’lytics (in parallel) which are connected 

to the screen of the 6V6. If these are not at 

fault then check all capacitors, motors, re- 

sistors etc. 

Receiver for a Beginner 
“TI have $125 to sink into a receiver that 

covers 10 to 160 meters. This will be my 
first set and I intend of course to graduate to 
a better set when I get my General license. 
Any suggestions?” 

Try the DX-150A (Realistic) obtainable 
through Radio Shack (Allied) Stores. It cov- 
ers the 10 to 160 meter bands and is within 
the financial range you are thinking of. 

Soldering Iron Heat Reduction 
“Any way to decrease the heat on my 

Ungar soldering iron without using a trans- 
former? It is rated at about 50 watts.” 

Yes. See fig. 1. Thanks originally to the 
W6CX Carrier and Footprint pubs, try the 
idea shown. When the diode (1 amp 400 
volt surplus diode) is in the circuit it allows 
the iron to operate on 1/2 cycle. When the 
switch is closed the iron is full on. I took the 
liberty of adding an NE-2H neon in series 
with a 100k 1/2 watt resistor which will 
brighten up when full power is on. 

[Continued on page 90] 



You get more for your money from NRI 

SOLID STATE TRAINING —Learn- by-doing with NRI equipment. TV-Radio Servicing course includes 25" color TV, 
with handsome woodgrained cabinet at no extra cost, wide-band service type oscilloscope, color bar crosshatch 
generator, transistorized volt-Ohm meter, and solid-state radio kit. Other courses equally complete. 

NRI Programmed Equipment Gives You Priceless Confidence, 
Makes Learning TV-Radio,Electronics Fast and Fascinating 

NRI pioneered the idea of supplying home-study 
students with custom designed training kits to 
give practical on-the-job experience as you learn. 
Today, NRI’s “3-Dimensional”’ training can’t be 
equalled. You get more value—from the exclusive 
Achievement Kit sent the day you enroll, to “bite- 
size” texts and custom training equipment. Learn- 
ing TV-Radio, Electronics or Communications at 
home is easy, exciting, the NRI simplified, drama- 
tized way. 

BE A SKILLED TECHNICIAN IN AMERICA’S 
FASTEST GROWING INDUSTRY 
Regardless of your educational background, you 
can learn the Electronics field of your choice the 
practical NRI way. The NRI color catalog, sent 
to you free and without obligation, tells you how 
you can qualify quickly to be a part of the fast 
growing Electronic Age; about engineering jobs in 
business, industry, broadcasting, government, now 
offered to men without college degrees. It will 
open your eyes to the great number of success op- 
portunities available right now in the high-pay 
world of TV-Radio Servicing, Broadcasting-Com- 
munications and Industrial-Military Electronics. 
With NRI technical training, you can take your 
choice of a wide variety of career openings or have 
a business of your own. And if you choose one of 
five NRI courses that include FCC License prep- 
aration, you must earn your FCC License or NRI 
refunds your tuition ! 

MAKE $5 TO $7 AN HOUR EXTRA 
IN SPARE TIME STARTING SOON 
Tens of thousands of NRI graduates are proof 
it is practical to train at home in your spare time. 
Keep your present job while preparing for a bet- 
ter one, and earn $5 to $7 an hour extra in spare 
time while you train, fixing sets for friends and 

neighbors. NRI shows you how. Equipment you 
build and keep becomes useful in your work. 

STEP UP TO BETTER PAY, A BRIGHTER FUTURE 
NRI can help you, but the decision to act must 
come from you. Decide now to move ahead... 
mail the coupon today for your FREE NRI color 
catalog. NRI Training, 3939 Wisconsin Ave., 
Washington, D.C. 20016. No obligation. NO 
SALESMAN WILL CALL. 

ELECTRONICS 
TRAINING APPROVED UNDER Gl BILL 

If you served since January 31, 
1955, or are in service, check GI 

line on postage- free card 
or in coupon. 

epi) NBL TRAINING 28-013 
a 3939 Wisconsin Avenue, Washington, D.C. 20016 

Rush me your new catalog. | have checked the field 
of most interest to me. NO SALESMAN WILL CALL. 

0) TV-Radio Servicing 
(with color) 

OC Computer Electronics 

O Electronics Technology 
O Advanced Color TV : 

iw QO Electronics for Automation 
©) Complete Communications f . 

Electronics O Basic Electronics 

OD FCC License O Math for Electronics 

OD Aircraft Communications D Basic Data Processing and 

0 Mobile Communications Computer Programming 

| 
| 
| 
i 
| 
| 
| 
| 
| 
| O Marine Communications C1 Automotive Mechanics 

| 
| 
| 
I 
| 
I 
| 
| 

OO Amateur Radio O Appliance Servicing 

( CHECK HERE FOR FACTS ON GI BILL 

Name2_ Se  Age 
(Please Print) 

ee Sr a a eS | reer yy | 

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 

[_ Ree renasyerecrerpe em scu ono oof 
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The most powerful signals under the sun! 

Got a space problem? 

ain Has The Answer 

Even if you're limited to just a few square feet of real 
estate, you've got room for a Hy-Gain multi-band : | 
vertical antenna. Unquestionably the ultimate in | 

strength and performance...occupies minimum 

ground space. Whatever your requirements. ..you 

can't do better than Hy-Gain. 

The incomparable 

Hy-Gain Hy-Tower 18 Ht. For 80 thru 10 meters. 

The finest multi-band omnidirectional vertical an- 
tenna on the market today. Entirely self-supporting 

and virtually indestructible. Takes maximum legal 

power with ease. Automatic band switching. All hard- 

No. No. ware iridite treated. Outstanding performance! Wt. | No. | 

> 182 386 96.7 Ibs. Ht. 50’ 384 
No. 182 $179.95 

NEW! 

Hy-Gain 18 AVT/WB_ For 80 thru 10 meters. 

Superb wide-band omnidirectional performance 

combined with extra heavy duty construction...for 

the red-hot action you want. So strong it mounts 
without guy wires. Automatic switching with three 
Hy-Q traps. Top loading coil. True 1/4 wave 
resonance on all bands. A great buy! Wt. 16.2 Ibs. 

Htweo 
No. 386 $59.95 

Versatile 
Hy-Gain 18 V_ For 80 thru 10 meters. 

Low cost, high efficiency vertical antenna. Easily 

tuned to any 80 thru 10 meter band by adjusting feed 

point on the base inductor. Easily mounted, highly 

portable. /nstalls almost anywhere! Wt. 5 Ibs. Ht. 18’ 

No. 193 $21.95 

Hy-Gain 

14 AVQ/WB For 40 thru 10 meters 

Successor to the famous 14 AVQ...totally improved. 

Entirely self-supporting, automatic band switching, 

omnidirectional vertical antenna. Three separate 
Hy-Q traps with large diameter coils for very high Q. 

True 1/4 wave resonance on all bands. Peak perfor- 

mance! Wt. 9.2 Ibs. Ht. 18’ 
No. 385 $39.95 

Hy-Gain 

12 AVQ_ For 10, 15 and 20 meters 

Low cost, plus performance. Completely self-sup- 

porting vertical with Hy-Q traps. Low radiation angle 

for top performance. Great antenna for your money! 

Wia/e2 IDSs Ht siom 
No. 384 $26.95 

HY-GAIN ELECTRONICS CORPORATION 
P.O. Box §407-FA / Lincoln, Nebraska 68501 
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The Most Powerful Antennas Under the Sun 

DuoBand Does It Best! 

20 AND 40 METERS 

S 
~S 

\ 
\ 
\ 

\ 

XQ tt 

8.1 db gain on 20 Meters! 
4.9 db gain on 40 Meters! 
Maximum legal power! 

The Hy-Gain DB-24B is the top combination for top perfor- 

mance on 20 and 40 meters. Uses three full-sized elements 

on 20 meters and two 2/3 size elements in conjunction with 

Hy-Gain’s perfected linear loading on 40 meters. Unique 

linear decoupling stubs make two band operation possible 

without inductance and capacity traps. Feeds with 52 ohm 

coax and is equipped with balun and Beta Match for opti- 

mum energy transfer. F/B Ratio: 20 meters, 20-30 db; 40 

meters, 10-20 db. Boom length 24 ft., longest element 43 ft., 

maximum input 1 kw, AM. 

DB-24B...for top duoband performance! 

Order No. 396 $199.95 

HY-GAIN ELECTRONICS CORPORATION 
Box 5407-FA Lincoln, Nebraska 68505 
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This, the most popular manual in the 
radio industry for amateurs, electronics 
engineers, and technicians, has been 
completely revised and updated. 

AN INVALUABLE REFERENCE 

Your new 19th Edition of RADIO HAND- 
BOOK contains authoritative, detailed in- 
structions for designing, building, and 
operating all types of radiocommunica- 
tions equipment. It will give you a com- 
plete understanding of the theory and 
construction of all modern circuitry, semi- 
conductors, antennas, power supplies, 
full data on workshop practice, test equip- 
ment, radio math, and calculations. 

LATEST HOW-TO-BUILD DATA 

The RADIO HANDBOOK gives broadest 
coverage in the field, including construc- 
tion information on new high frequency 
linear amplifiers of 1 and 2 kw PEP output 
featuring the new 8874 and 88/77 tubes, a 
new solid-state LED-readout receiver, 
new high-performance 2-meter ‘‘moon- 
bounce” converter, and solid-state f-m 
amplifiers for vhf. All equipment described 
is of modern design, free of TVI problems. 

HOWARD W. SAMS & CO., INC. 

Ce 4300 West 62nd Street 
Indianapolis, Indiana 46268 

Send me copy (copies) of the new 19th Edi- 

tion of Radio Handbook at $14.95 each. $ 

enclosed. [_] Check [] Money Order 

NAME 

ADDRESS 

CITY 

STATE ZIP 

e CQ e January, 1973 

you re really serious 

a bout radio, you need... 
New 19th Edition of the 

2 RADIO HANDBOOK 
ean by William I. Orr, W6SAI 

THIS IS SERIOUS INFORMATION 
Introduction to Radio e Direct-Current Circuits e Alternating- 

Current Circuits e Semiconductor Devices e Vacuum-Tube 

Principles e Vacuum-Tube Amplifiers e Radio-Frequency 

Power Amplifiers e Special Circuitry for Vacuum Tubes and 

Semiconductor Devices e Single-Sideband Transmission and 

Reception e Communication Receiver Fundamentals e Gen- 

eration and Amplification of Radio-Frequency Energy e R-F 

Feedback e Frequency Modulation and Repeaters e Radio- 

teletype and Specialized Transmission and Reception e 

Amplitude Modulation and Audio Processing e Radio Inter- 

ference (RFI) e Equipment Design e Station Assembly and 

Transmitter Control e Mobile and Portable Equipment e 

Receivers, Converters and Transceivers e Exciters and Trans- 

ceivers e H-F and VHF Power Amplifiers e Power Supplies 

e Radiation, Propagation and Transmission Lines e An- 

tennas and Antenna Matching e High-Frequency Directive 

Antennas e VHF and UHF Antennas e High-Frequency 

Rotary-Beam Antennas e Electronic Test Equipment e The 

Oscilloscope e Construction Practices e Radio Mathematics 

and Calculations 

RAD!O HANDBOOK e 24030 e $14.95 

6% x 9%, 976 pages. Order from your electronic 
parts distributor or bookstore, or send coupon 
below: 

Rg gS a 



The Argonaut has a stalwart 
new companion—a Solid State Linear! 

Model 505 Argonaut Model 405 Linear 
A Complete Low Power Transceiver, For Medium Power, 

10-80 Meters 10-80 Meters 

Here is the ultimate in station flexibility—-The Argonaut plus the new Model 
405 solid state linear amplifier. Now, you can enjoy the fun and extreme portabil- 
ity of QRP yet increase power 25 times by adding the ‘‘405” amplifier — simply 
andeasily. ~ 

The ‘405’, with less than 2 watts RF input, produces 50 clean sine wave 
watts to the antenna. Yet, it retains utter simplicity in installation, operation and 
tuning. 

With the ‘‘405” there is no ‘‘tune-up’’. Just select the desired band. That’s 
all. Change bands in seconds with no danger to the final amplifier. Even with 
the wrong antenna. 

Two meters constantly monitor the output in RF watts and SWR. No switches 
or controls to delay band changing. 

The antenna changeover is exciter actuated with front panel time delay con- 
trol. It can be set for nearly instant CW break-in or optimum hold time for SSB. 

The portability of the ‘‘405” is unequaled. Weight is just 2V2 pounds and the 
size 4¥%2" x 7” x 8”. The power supply for 115/230 VAC is about the same size 
and weighs 8 pounds. It is a separate unit so it need not be included in a mobile 
installation or where 12 VDC is available. 

The “405” will retain its stamina for the years ahead. Computer estimated 
life of the output transistors is 25.7 years. That’s a lot of QSOs, a lot of fun and 
excitement. 

* 

TEN-TEC products are sold by selected Argonaut, Model 505 _.............. $288.00 
dealers. If one is in your trading area, Linear Amplifier, Model 405 _.. 149.00 
by all means patronize him. It will help Power Supply, Model 250 
you and Amateur Radio. However, if. it . A 
is more convenient, send your order di- (Will supply both units) -...... cE 
rectly to us. Include $2.00 for shipping. Power Supply, Model 210 (Will 
(Tennessee residents include 5% sales power Argonaut only) __......... 24.95 
tax.) Write for catalog and specifica- Microphone, Model 215 ............ 17.00 
tions. Keyer, Model KR5/605 _..._.__... 34.95 

TEN-TEC INC. 
SEVIERVILLE, TENNESSEE 37862 Tel 
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HIGH EFFICIENCY ANTENNAS 

NEW! 
y 

NEW! 
FOR HF AND VHF 

Increase your effective radiated power 
the inexpensive way with the new 
Bassett Wide Band VHF Collinear An- 
tenna of sparkling white fiberglass 
and chrome plated brass. 

M GETS RADIATOR 
ABOVE VEHICLE 

= FIXED — NON 
ADJUSTABLE 

™@ SUPPLIED FOR 
DESIRED FREQUENCY 

@ 115 MHZ TO 
175 MHZ CHOICE 

# GAIN WITH LOW 
VERTICAL ANGLE 

@ EXTREMELY LIGHT 

SETS RADIATOR 
BOVE VEHICLE 
UICK FOLDOVER 
OR GARAGING 
OMPLETELY — 
DJUSTABLE 
15 MHZ TO. 
75 MHZ CHOICE > 

™ GAIN WITH LOW 
VERTICAL ANGLE 
EXTREMELY LIGHT 

; IN WEIGHT IN WEIGHT 

SPARKLING WHITE ™ SPARKLING WHITE 
| FIBERGLASS FIBERGLASS 
i) POLISHED CHROME ™ POLISHED CHROME 
: HARDWARE HARDWARE 
| ™ EASILY HANDLES ™ EASILY HANDLES 
500 WATTS - oO 500 WATTS 

“™@ STANDARD % - 24 ™ STANDARD 32 - 24 
| BASE THREAD BASE THREAD 
"FOR BUMPER OR ™ FOR BUMPER OR 

TRUNK LIP MOUNT 

MODEL DGA-2F 

$39.50 
Postpaid in U.S.A. 

TRUNK LIP MOUNT 

MODEL DGA-2M 

$29.50 
Postpaid in U.S.A. 

Antennas of similar appearance and 
efficiency are now available for Com- 
mercial, Public Service, CB, and for 
use in the Amateur 10-15-20-40 and 

_ 715 Meter Bands. 

CONTACT YOUR DISTRIBUTOR OR WRITE FOR DATA 

Savoy Electronics I|nc. 
P.O. Box 7127 - Fort Lauderdale, Florida - 33304 

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



ANSCEIVERS 

OQ Swan, 
FIRST WITH 

FULLY 

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: 

SWAN SS-15, 15 watt P.E.P.......... $579.00 
SWAN SS-100, 100 watt P.E.P........ $699.00 
SWAN SS-200, 200 watt P.E.P........ $779.00 

ACCESSORIES INCLUDE: 
SWAN PS-10, 115V AC power supply for SS-15/SS-100.. ._$ 89.00 
SWAN PS-20, 115V AC power supply for 
S52 00/OS-LO0/ SOs OME iret kG eats cine 6 ce $139.00 

SWAN SS-1200, 1200 watt P.E.P. Linear 
Binpuier. (tube type mee gk. |. S. UR uw. aerate roe $299.00 

SWAN SS-208, ExtommanveOwe .. dou bw. cke oes $159.00 
SWAN 610X, Crystal ControlledOscillator............... $ 53.95 
SWAN SS-16B, Super Selective Filter... ........ $ 79.95 

Detail specifications may be found in 
the New 1973 SWAN Catalog. Write 
for your FREE copy, today! 

Just 10% down is all that is needed if 
you use your Swan Credit Service 
account to put an all solid-state rig in 
your ham shack. 

9 Swan 
ELECTRONICS 

A subsidiary of Cubic Corporation 

305 Airport Road ° Oceanside, CA 92054 
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MORE THAN A YEAR AGO THE TEMPO 
‘ONE’ WAS INTRODUCED TO THE AMA- 
TEUR WORLD AS THE NEW ‘ONE’. NOW 
WITH THOUSANDS IN USE IT’S THE 
PROVEN ‘ONE’. LOOK AT ITS PRICE AND 
THEN LOOK AT ITS SPECIFICATIONS. 
ADD TO THIS ITS RECORD OF RELIABIL- 
ITY AND THE RESULT CAN BE SUMMED 
UP IN ONE WORD... VALUE. 

SPECIFICATIONS 
FREQUENCY RANGE: All amateur bands 80 through 
10 meters, in five 500 khz. ranges: 3.5-4 mhz., 7-7.5 
mhz., 14-14.5 mbhz., 21-21.5 mhz., 28.5-29 mhz. 
(Crystals optionally available for ranges 28-28.5, 

29-29.5, 29.5-30 mhz.) 
SOLID STATE VFO: Very stable Colpitts circuit with 
transistor buffer provides linear tuning over the range 
5-5.5 mhz. A passband filter at output is tuned to pass 
the 5-5.5 mhz. range. 
RECEIVER OFFSET TUNING (CLARIFIER): Pro- 
vides +5 khz. variation of receiver tuning when switched 
ON. 
DIAL CALIBRATION: Vernier scale marked with one 
kilohertz divisions. Main tuning dial calibrated O-500 
with 50 khz. points. 

11240 W. Olympic Bivd., Los Angeles, Calif, 90064 213/477-6701 
714/772-9200 
816/679-3127 

931 N. Euclid, Anaheim, Calif. 92801 
Butler, Missouri 64730 
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FREQUENCY STABILITY: Less than 100 cycles after 
warm-up, and less than 100 cycles for plus or minus 10% 
line voltage change. 
MODES OF OPERATION: SSB upper and lower 
sideband, CW and AM. 
INPUT POWER: 300 watts PEP, 240 watts CW 
ANTENNA IMPEDANCE: 50-75 ohms 
CARRIER SUPPRESSION: -40 dB or better 
SiIDEBAND SUPPRESSION: -50 dB at 1000 CPS 
THIRD ORDER INTERMODULATION PRODUCTS: 
-30 dB (PEP) 
AF BANDWIDTH: 300-2700 cps 
RECEIVER SENSITIVITY: 1/2 Lv input S/N 10 dB 
AGC: Fast attack s}ow decay for SSB and CW. 
SELECTIVITY: 2.3 khz. (-6 dB), 4 khz. (-60 dB) 
IMAGE REJECTION: More than 50 dB. 
AUDIO OUTPUT: 1 watt at 10% distortion. 
AUDIO OUTPUT IMPEDANCE: 8 ohms and 600 ohms 
POWER SUPPLY: Separate AC or DC required. See AC 
“ONE” and DC “ONE” below. 
TUBES AND SEMICONDUCTORS: 16 tubes, 15 
diodes, 7 transistors 

TEMPO “ONE” TRANSCEIVER $319.00 
AC/ONE POWER SUPPLY 

117/230 volt 50/60 cycle... $ 99.00 
DC/1-A POWER SUPPLY 12 volts DC $110.00 

HOMEY Hal 



CW or RTTY, whichever way you go, 

HAL HAS TOP QUALITY 
YOU CAN AFFORD! 

MAL oe STE 

TOP QUALITY...WITH THE 
HAL 1550 ELECTRONIC 
KEYER. Designed for easy opera- 
tion; pertectly timed CW with optional 

automatic ID for sending call letters, 
great for DX and RTTY; TTL circuitry, 

transistor switching for grid block, 

cathode keying. Handsome rugged 

crackle cabinet with brushed alumi- 

num panel. With ID, only $90.00; with- 

out ID, $65.00. * 

TOP QUALITY RTTY...WITH THE HAL 

MAINLINE ST-6 TU. Only 7 HAL circuit boards 
(drilled G10 glass) for all features, plug-in IC sockets, and 

custom Thordarson transformer for both supplies, 115/ 

230 V, 50-60 Hz. Kit without cabinet, only $135.00; screened, 

punched cabinet with pre-drilled connector rails, $35.00; 

boards and complete manual, $19.50; wired and tested 

units, only $280.00 (with AK-1, $320.00).* 

OTHER HAL PRODUCTS INCLUDE: 
ID-1 Repeater Identifier (wired circuit board). . .$ 75.00* 

ID-1 (completely assembled in 1'2" rack 
Cavinet}ae emi ! Ce eee ey $115.00* 

HAL ARRL FM Transmitter Kit....... =... . $ 50.00* 

W3FFG SSTV Converter Kit. ..=..=.=«.s.s....« $ 55.00* 
Mainline ST-5 TU Kit. .............. $ 50.00* 
Mainline AK-1 AFSK Kit.............. 

TOP QUALITY... 

WITH THE HAL 
MKEKB-1 MORSE KEYBOARD. 
As easy as typing a letter—you get 

automatic CW with variable speed 

and weight, internal audio oscillator 

with volume and tone controls, in- 

ternal speaker, and audio output jack. 

Smooth operation; completely solid- 

state, TTL circuitry using G10 glass 

boards, regulated power supplies, 

and high voltage transistor switch. 

Optional automatic ID available. As- 

sembled MKB-1, $275.00. In kit form, 

$175.00. * 

NEW FROM HAL—TOP QUALITY TOP QUALITY...WITH THE HAL RKB-1 
RVD-1002 RTTY VIDEO DISPLAY TTY KEYBOARD. Gives you typewriter-easy op- 
UNIT. Revolutionary approach to amateur eration with automatic letter/number shift at four 

RTTY ... provides visual display of received speeds (60, 66, 75, and 100 WPM). Use with RVD-1002 

RTTY signal from any TU, at four speeds (60,66, video display system, or insert in loop of any tele- 

75, and 100 WPM), using a TV receiver modified _ printer, for fast and easy RTTY. Completely solid state, 

tor video monitoring. Panasonic solid-state TY TTL circuitry using G10 glass boards, regulated power 

receiver/monitor, or monitor only, available. supplies, and transistor loop switch. 

RVD-1002, $525.00; Panasonic TV receiver/ RKB-1 assembled, only $275.00.* 

monitor, $160.00; monitor only, $140.00.* 

HAL provides a complete line of components, semi-conductors, and IC’s to fill practically any con- 

siruction need. Send 24¢ to cover postage for catalog with info and photos on all HAL products 

available. 

*Above prices do not include shipping costs. Please add 75¢ on parts orders, $2.00 on larger kits. 

Shipping via UPS whenever possible; therefore, street address required. 

HAL COMMUNICATIONS CORP., Box 365 C, Urbana, Illinois 61801 
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An RTTY Repeater 
Part |—The System and the Terminal Unit 

BY BYRON H. KRETZMAN,* W2JTP 

1 Pie requirements for a radioteletype f.m. 

repeater are vastly different from those for 

a phone repeater, such as those now largely 
filling the high end of the 2-meter band. The 
original purpose of those phone repeaters 
was to extend the communications range of 
mobile units, accomplished usually by locat- 
ing the repeater on a mountain top or on a 
high building. Naturally, mobile RTTY sta- 
tions are virtually non-existant, so the pur- 
pose of an RTTY repeater is somewhat dif- 
ferent. The primary purpose of an RTTY re- 
peater is to enhance autostart!, a unique 
feature of RITY. RITY then becomes a 
“net” operation, with the repeater as an 
automatic net control station. 

Autostart is the capability to send an 
RTITY message to another station without 
that station’s operator being at his equip- 
ment. This is the automatic starting of the 
Teletype machine, the printing-out of the 
message, and then the automatic shut-down 
of the machine, and of the receiver if so set 

up. This feature of RTTY is equally adapt- 
able to directed messages or messages ad- 
dressed to all stations, such as ARRL Of- 

ficial Bulletins, for example. 
To be sure, a high location for the RTTY 

repeater is desirable, but, keeping in mind the 
fact that it is fixed base stations that are to be 
repeated, a centralized location is important, 
too. All RTTY base stations in the area 
should be able to get into it without high 
power or elaborate antennas; and, of course, 

the repeater output should be easily received. 
A very important requirement of the 

RTTY repeater is that it repeat only an 
RTTY signal. A phone station or even an 
unmodulated carrier on the input frequency 
must not turn on the transmitter. This is 
achieved by having the demodulator of the 
terminal unit at the repeater key an a.f.s.k. 
oscillator. The result is a regenerative re- 
peater in its most simple form. 

*431 Woodbury Road, Huntington, N.Y. 11743 

*Kretzman, B.H., The New RTTY Handbook, 
p. 107. 
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When planning an RTTY repeater it must 
be decided which bands will be used for the 
main input and output channels. The two 
most common possibilities are: 

146.10 mHz in—146.70 mHz out? 
146.70 mHz in— 52.60 mHz out 

If 6 meter output of the repeater is con- 
templated, the repeater locations should be 
away from TV receivers, particularly if 
Channel 2 is being watched in the area. The 
consideration here is public relations; no 
matter how “clean” the transmitter might be, 
TVI to the adjacent Channel 2 is always pos- 
sible, especially in a fringe area. 

Many other possibilities exist, of course. 
Input and output can be crossband or in- 
band, utilizing the above frequencies and/or 
frequencies in the 220 and 420 mHz bands.? 
Note that any cross-band set-up makes it real 
easy to listen to the output of the repeater 
while its input is being fed. And, it would 
be nice if it were possible to quickly change 
the bands set up after the repeater was put 
into operation. To do this, separate trans- 
mitter and receiver units with compatible 
connectors must be used. Only the antennas 
need be changed then when a band change 
in made, besides swapping units. 

Lastly, an RTTY repeater could have pro- 
vision for radio remote control, as provided 
under Part 97, paragraph 97.43(b) of the 
FCC Rules. The control channel will then be 
either in the 220 mHz band or the 420 mHz 
band, in all likelihood. Like the main receiver 
and transmitter, it would be nice if the control 

units, too, were capable of being changed- 
out just by unplugging connectors. Not neces- 
sarily a requirement, but something that can 
be designed into the system is the capability 
of using the control channel as another RTTY 
input channel. 

Other miscellaneous requirements might 
include time-clock operation, with all equip- 

*Mason, J. A., “Towards a National Plan for 2- 
Meter FM Channels,” OST, May 1972, p. 64. 

3Blakeslee, D. A., “ARRL Proposed Band Plans 
for 220 and 420 MHz,” OST, June 1972, p. 91. 



Fig. 1—Block diagram 
of the RTTY repeater. 

Input 

Receiver 

(146,70) 

UHF 

Control Rec. 

(449. 88) 

ment shut down after midnight, for example, 

and a time-out relay to cut off the output 
after a pre-determined time interval. While 
this latter requirement does not appear in 
Part 97 of the FCC Rules, the FCC has been 
insisting that repeaters be so equipped.* An- 
other miscellaneous requirement would be 
the automatic continuous identification of the 
repeater. Obviously, such identification must 
not interfere with the re-transmission of 
Reletey 

The RTTY Repeater 
The above requirements were met by 

utilizing Motorola Type -80 equipment. All 
-80D’s were engineered on the building 
block principle, with separate “strips” for 
transmitter, receiver and power supply. Each 
strip becomes a relay rack mounted unit by 
the addition of angle brackets to the end of 
each strip. A variety of low band and high 
band | receiver. strips, the “Sensicon,”’ the 

“Unichannel,” the ““G” receiver; are all dif- 

ferent in design yet all have the same plug 
connectors, with identical connections and 

identical voltage requirements. All -80 trans- 
mitter strips, both high band and low band, 
have the same plug connectors, with iden- 
tical connections, and with identical volt- 

age requirements. Also, all -80 transmitter 
strips, high band and low band, have a 

pair of 2E26’s in the final, and all are rated 
at 30 watts output. Conversion articles on the 
-80D have appeared in CQ” in the past, as 
well as a specialized conversion to the 220- 
225 mHz band® which retained the identical 
connection and voltage requirement feature 
as well as the 30 watt output rating. 

It was decided to begin this “machine” by 
making it a 2-meter to 6-meter repeater, using 

‘Hendrickson, G., “FCC, A Monthly Report,” 
rpt; Décn 197 1epr2A. 

*Kretzman, B. H., “Putting the Motorola —80D 
on 2-Meter FM,” CQ, Feb. 1966, p. 65. 

*Kretzman, B .H., “The Motorola 80D on 220 
Me.PMs. CO.0ct1197.1., p. 16: 

Demodulator 

AFSK Osc. 

(TU) 

Output Trans. 

(52.6) 

START 

Tone Rec. 

3400 V 

STOP 

Tone Rec. 

3825 

PASS 

Tone Rec. 

4250 % 

By Pass Power 
Relay Supply 

AC 

the long-established? RTTY frequencies of 
146.70 and 52.60 mHz. It was also decided to 
use a radio control link around 449 mHz, 

making it possible to utilize a variety of readi- 
ly-available Motorola Type T-44 u.h.f. strips. 

Figure 1 is a block diagram of the RTTY 
repeater. For the input we used a “Sensicon” 
PA-8433 tuned to 146.70 mHz. The u.h.f. 
control receiver is a TU193 tuned to 449.88 
mHz. Since it was desired to use the u.h.f. 
channel as another RTTY input, as well as a 
control channel, a carrier operated relay 
(COR) was connected to give the u.h.f. input 
priority by disconnecting the audio input 
from the v.h.f. receiver whenever the COR 
on the u.h.f. receiver was actuated. A simple 
resistive hybrid isolates the audio output of 
each of the receivers to permit monitor speak- 
er separation at the repeater site. 

The three tone control receivers are fed 
directly from the audio output of the u.h.f. 
receiver. The input to the demodulator is fed 
through a band-pass input filter which passes 
the standard RTTY tones (2125 Hz mark, 

2975 Hz space) and keeps out voice as well 
as the three control tones. The a.f.s.k. oscilla- 
tor, putting out the standard RTTY tones, iS 

keyed by the demodulator, thereby repeating 
only the RTTY-keyed intelligence and not 
the tones themselves. This is “regeneration” 

“Kretzman, B. H., “RTTY,” CQ, March 1963, 
DACde 

‘Wetherhold, E. E., “An RTTY Bandpass Filter 
for 2125-2975 cps, Odi, API I6S87pa ly: 
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Fig. 2—Expanded block 
diagram of the RTTY re- 

peater. 

Input VHF 

Receiver 

(146.70) 

UHF Control bee 

Receiver ifecou 

(449.88) 

O 

H 4 
() O (With COR) 

in the language of TTY, but in its most simple 
form. (The baudot code pulses are not re- 
shaped.) The mark tone is fed to an autostart 
detector whose relay keys, through a 3-min- 
ute time-out relay, the press-to-talk circuit of 
the repeater transmitter. Output from a 200 
Hz oscillator, keyed by a code wheel for con- 
tinuous identification, is fed to the input of 
the audio amplifier of the a.f.s.k. oscillator, a 
convenient place for the low-level mixing. 

Figure 2 is an expanded block diagram, 
expanded to show interconnections in more 
detail. Three control tones, transmitted over 

the u.h.f. control link, provide the means of 

controlling the operation of the RTTY re- 
peater. A Start tone of 3400 Hz turns on the 
a.c. to the -80 Power Supply (4), if it has 
been shut down. A Stop tone of 3825 Hz 
shuts down the repeater, except for the u.h.f. 
control receiver and the low-drain transis- 
torized control logic circuits, by turning off 
the a.c. An ordinary a.c. time clock sets the 
normal a.c.-on operating time, from 5 P.M. 
to midnight, for example. Should it be desired 
to turn on the repeater at some other time for 
testing, a time clock Pass tone of 4250 Hz is 
required. (The Start tone will not turn on the 
repeater a.c. if the time clock has it off.) 
Various time delays are built into the system 
for protection, including a 3-minute time 
delay relay to prevent transmission until all 
of the tubes are well heated, along with the 

crystal ovens. Also, to prevent random tones 
from actuating the control logic, a delay of 
six to ten seconds is built-in. In other words, 

the control tone must be exactly on-frequency 
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that length of time before the desired func- 
tion is performed. 

Because all of the control tones are above 
3000 Hz, the u.h.f. control receiver, and its 
companion transmitter at the control point, 
must not have had the usual narrow-banding 
conversion. (Such conversions put a 3000 Hz 
low-pass filter in the audio circuit. ) 

Speaker Panel (1) 

Input Receiver (2) 

Output Transmitter (3) 

-80D Power Supply (4) 

UHF Receiver (5) 

Logic Control Unit 

And AC Power 
Supply For (5) 

Logic Control Unit (6) 

Code Wheel 

Code Wheel (7) For 
Identification 

Cabinet Blowers (8) 

Fig, 3—The RTTY repeater in a 6-foot enclosed 
cabinet. 
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SP 

RECEIVER CHANNEL 

14! 
VOLUME -SQUELCH 

PULL TO SPOT OFF TRANSMIT 

Get total 146-148 MHz coverage 
without buying a crystal! 

The modified Clegg FM 27B transceiver 

now covers the entire range of 146-148 

MHz... and needs NO additional crys- 

tals. It’s the only 2 meter rig available 

now with built-in total coverage that 

also offers greater than 25 watts output 

power, uses 10 IC devices, and has 

Teflon* wiring throughout. Not a single 

bi-polar device is in the RF path in 

transmitter or receiver ... ensuring 

greater reliability. Accessory power 

supply and sub-audible tone on transmit 

are available too. At home or in your 

car, the FM 27B gives you the ultimate 

in total 2 meter performance. See your 

Clegg Dealer NOW or write or phone 

us today for detailed data sheet on our 

2 meter leader. 

Amateur Net $479.95 

CHECK THESE SPECIFICATIONS 
GENERAL 

POWER REQUIREMENTS: 12 to 14 VDC 
Current Consumption at 13.5 VDC: 
Receive: 4 amps squelched, 1.2 amps unsquelched. 
Transmit: 6 amps max. 

DIMENSIONS: 734” x 344" x 9%" deep: 4 Ibs. net 

weight. RECEIVER 
TUNING RANGE: 146.00 to 148.00 MHz, continu- 

ously tuneable with reset capability of approx. 
1 KHz to any frequency in range. 

SENSITIVITY: .35 uv max. for 20 db quieting; .1 wv 
for reliable squelch action. 

SELECTIVITY: 11 KHz at 3 db; Less than 30 KHz at 
70 db. Adjacent (30 KHz spaced) channel rejection 
more than 70 db. 

AUDIO OUTPUT: 2.0 watts (min.) at less than 10% 
THD into internal or external ohm speaker. 

TRANSMITTER 
TUNING RANGE AND CONTROLS: Same as 

RECEIVER. 
POWER OUTPUT: 25 watts Min. into 50 ohm load. 

P/A transistor protected for infinite VSWR. 
MODULATION: Internally adjustable up to 10 KHz 

deviation and up to 12 db peak clipping 

*DuPont trademark 

DIVISION 

youn AND PRS 

eee INTERNATIONAL aa (le q 
3050 Hempland Road, Lancaster, Pennsylvania 17601 

Telex: 84-8438 
COnponatio™ 

Tel. (717) 299-3671 
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DEMODULATOR 

(See Fig.7) 

-24y 

(See Fig.3) 
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Fig. 4—Terminal unit sche- 

matic diagram. Capacitor val- 
ves underlined are those 
which are varied slightly to 
bring that L-C circuit on fre- 

quency. 
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Construction 
Figure 3 shows how the RTTY repeater is 

racked-up. All rack-mounted units occupy 
5%” of relay rack space. The heart of the 
RTTY repeater is the logic control unit (6). 
Besides the logic circuits, this unit contains 
the terminal unit (TU) and power supplies 
for all necessary voltages for the logic cir- 
cuits; and, provides continuous power for the 
u.h.f. control receiver (5). Power for the 
-80D transmitter (3) and the -80D v.h.f. 
receiver (2) is provided by a separate a.c. 
power supply (4), which is turned on and off 
by the logic and an external time clock (not 
shown). The code wheel (7) is shown 

mounted below the logic. 
The cabinet used had only a rear door so 

the units were mounted with bottoms flush to 
the front, but with 544” blank panels cover- 
ing the bottom of each chassis. A 3%” blank 
panel separates each chassis to facilitate cool- 
ing. An intake blower (8) or an exhaust fan 
should be installed in the cabinet. If the en- 
vironment of the repeater is dusty or dirty, 
the air circulated through the cabinet should 
be filtered, with an air interlock to shut down 

the repeater in case the blower fails or if the 
filters get clogged. 

The logic control unit (6), shown in the 

photo, is built upon a dynamotor power sup- 
ply chassis from an -80D mobile set. The 
removable bottom plate is actually the front 
panel. Under the chassis is the TU and con- 
nections to the logic relays and to the power 
supply components. A narrow sub-panel 
mounts the pilot lights and local control push- 
button switches. 

The Terminal Unit 

Figure 4 is the schematic diagram of the 
TU. The a.f.s.k. received through the band- 
pass input filter enters the TU at terminals A 
and B. Limiting is obtained by CRi and CRo2. 
Since the mark tone of 2125 Hz is subse- 
quentally used to key the a.f.s.k. oscillator, 
the space tone of 2975 Hz is notched out by 
the series-tuned L-C circuit between Qi and 

QO», after limiting. The collector circuit of Qe 
is tuned to mark and diode CR3 detects or 
rectifies the mark tone to feed the d.c. ampli- 
fier Og. Transistor Q4 then is used to key the 
diodes, CRs and CRs, which frequency-shift 

the a.f.s.k. oscillator Q5. Output from the 
a.f.s.k. oscillator is fed to audio amplifier Q11 
via a 25K GAIN control. Output transformer 

T2 is used to feed the audio input circuit of 
the repeater transmitter. 



SQUELCH 

VOLUME 

SIMPLEX 

220 MHi TRANSCEIVER 

escape from the 2 meter crowd 

The all new 

220 MHz Clegg FM-21 Transceiver 

puts you in tomorrow's channels today! 

220 MHz FM is the early solution to 

overcrowded 2 meter channels. Here’s 

your chance to get in on the ground 

floor of the FM future. The new FM-21 

all solid-state transceiver is an oppor- 

tunity to ‘do it right” this time and 

start with the leader. The FM-21 uses 

only 1 crystal in any channel... one 

crystal gives you a separate transmit 

and receive frequency as well as auto- 

matic 1.6 MHz programming in the re- 

peat mode. We call this unique triple- 

dutycrystal feature Clegg Crystal Saver 

Frequency Control. For the complete 

story, see your Clegg Dealer or call or 

write us today for detailed data sheet 

and avoid the crowd. 

Amateur Net $299.95 

COnpomatio™ 

CHECK THESE FEATURES 

@ 8-10 watts output (minimum). 

@ Speech clipping. 

® Sensitive receiver—.25 uv (max.) 

for 12 db Sinad. 

® Selectivity—Adjacent channel (40 

KHz) down 50 db. 

@ Each crystal does triple-duty, pro- 

viding a transmit and receive fre- 

quency (Crystal Saver Frequency 

Control). 

@® Monolithic crystal filter. 

@® Compact, rugged, attractive. 

SS . (leg DIVISION 
Gileinn TIONAL 
NS” 3050 Hempland Road, Lancaster, Pennsylvania 17601 

Tel: (717) 299-3671 Telex: 84-8438 
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send today 

for the all-new 

1973 
ANNUAL 

NEW 

HAM 

Re 
Sirona : 

LOTS OF 

PAGES! 

Everything for the Amateur 
The all-new ’73 Olson catalog (with 
many pages in full color!) is a money- 
saving buying guide to Ham gear, to 
everything in electronics: 

e Ham receivers & transmitters 
e Ham antennas & station supplies 
e VHF & UHF police/fire monitors 
e Citizens Band two-way radios 
e New build-your-own kits 
© Special parts bargains 
e Auto electronics & accessories 
e Test instruments & meters 
e Everything in audio & stereo 
e Plus batteries, tubes, 
semiconductors, tools, books, 
wire & cable, more! 

OLSON EXCLUSIVES! See special 
products & values sold only by Olson! 
Plus all the famous brands in audio 
& electronics. 

SEND FOR 

CATALOG NOW! 

OLSON ELECTRONICS 

(Olson Electronics Dept.xe 
| 560 S. Forge St., Akron, Ohio 44327" 
| [] Rush FREE 1973 catalog to: 

| Name Apt. 
| Address 

Address 
City State Zip i on “er 
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PRODUCTS! 
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FULL-COLOR 
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The autostart circuit, used to key-on the 
transmitter whenever a mark tone is received, 

consists of transistors Os, Oz, Os and Qo. The 
500 mf capacitor C, in parallel with the 22K 

resistor, determines the time it takes for the 

repeater to recognize a steady mark tone 
before it turns on the transmitter. Since the 
tolerance of such high-value capacitors can 
vary considerably it might be necessary to 
select a particular capacitor to give the time 
constant desired. A time constant of 5 to 10 
seconds should be satisfactory. 

The mark amplifier Q2 is used as an emit- 
ter-follower to feed the autostart amplifier O« 
which has its collector circuit tuned to mark, 
2125 Hz. This tuned circuit uses the usual 
88 mh loading coil as the inductance, but with 
a 33-turn secondary wound with about the 
same size wire. The secondary then feeds the 
autostart detector Q7. Qs is a d.c. amplifier 
and Qo is the relay driver. The coil of the 
mark detector relay Ki connects to terminals 
F and G on the TU board. 

Transistor Q10 is connected in a phase-shift 
oscillator circuit which is keyed by an ex- 
ternal code wheel to provide identification for 
the repeater. The frequency of this oscillator 
is approximately 200 Hz. Its output is fed 
through a blocking capacitor and a 2.2 meg 
isolating resistor to the base input circuit of 
audio amplifier Q11. When the a.f.s.k. output 
at terminals C and E is set to —10 dbm, the 

code identification tone is approximately 12 
db below the a.f.s.k. level, high enough to be 
heard, yet low enough to not cause interfer- 
ence to the a.f.s.k. tones of 2125 and 2975 Hz. 

Part Il 

Part II, to follow in a subsequent issue, will 
detail the logic control system, the d.c. power 
supply which is part of the logic control unit, 
and the monitor speaker panel. Watch 
LOT Bi 

The logic control unit, the ‘‘Heart’’ of the RTTY 
repeater contains demodulator, a.f.s.k. oscillator, 

control tone receivers, timing circuits and power 

supply. 
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The 2-Meter FM Rig 
The Experts Praise 
GLADDING 25"4 ae e 

os aaa’ 
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HE PEARCE ~ areeson FF 

6 CHANNELS/2 METER/TRANSCEIVER/25 WATTS 
Power is the keyword when discussing Gladding 25™, 

the two meter transceiver the experts recommend. 
Gladding 25 is so similar to our marine gear (we’re the 

leader in AM and FM marine communications) we are able 
to take advantage of the tremendous buying power and pro- 
duction efficiencies our huge volume gives us. The result is 
remarkably low priced. A Gladding 25™ has the power, price 
and the features amateurs want most, with unmatched quality. 

e 25 Watts output « 0.3 micro volt uv sensitivity for 12 db $9 QOYys 
SINAD e Dynamic microphone for unmatched audio ¢« Six 4 
separately switchable transmit and receive channels ¢ Crystal 
supplied for 149.94 simplex and repeater capability on for mobile unit 
146.34/146.76 and 147.34/146.94 mHz e 12 volt mobile unit $ 95 
has matching accessary AC power supply « Vacuum tube 299 
driver and final for reliability and economy « 8 pole crystal Winiseesec en IAG 
lattice filter « Solid state receiver e Transistor sockets ¢ Glass power supply 
epoxy printed circuit boards « Quick disconnect power plugs 
e Mobile mounting brackets « One watt output capability 
for short range communications. 

Write for complete information. 

PEARCE-SIMPSON 
DIVISON OF GLABIAIING CORPORATION 
P.O. Box 800, Biscayne Annex, Miami, Florida 33152 
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I’. M. 
BY GLEN E. ZOOK,* K9STH/5 

Pi growth rate of f.m. is leveling off. This 
is not to say that the number of f.m.’ers is not 
ever increasing, but that the very rapid 
growth is slowing down. Such is true of most 
new endeavors. In the early days things are a 
bit slow, then, after it catches on, the en- 

deavor produces a rapid growth factor and 
finally begins to level off. This is happening 
in f.m. The influx of the ready to go f.m. gear 
produced virtually a sellers’ market with sup- 
plies often unable to meet demand. But, final- 
ly things are getting back to normal. F.m. 
sales are still high, and newcomers are show- 

ing up every day, and the end is nowhere in 
sight. However, a new type of f.m. customer 
is beginning to show. This amateur is not 
looking just to get on f.m., but is looking for 
the best equipment possible using up-to-date 
technology and performance. 

In the rush to meet the demands of the 
rapidly growing f.m. market manufacturers 
had to freeze designs at a level sufficient to 
meet the technical needs of the majority of 
potential customers, a sound economic prac- 
tice. The past two or three years have seen 
many changes in the face of f.m. Major cities 
have gone from one or two repeaters to a 

dozen or more. Wideband techniques are al- 
most a thing of the past. 30 kHz channel 
spacing is most common, and 15 kHz may 
not be too far behind. Intermod from both 
amateur and commercial sources are another 
source of technical problems. Things go on 
and on and on. 

The time is rapidly approaching for the 
ready to go f.m. gear to undergo a major re- 
direction in design. Already many rigs are 
experiencing sever adjacent channel interfer- 
ence in areas using 30 kHz channel spacing. 
Other rigs cannot remain on frequency within 
a respectable tolerance. Still other rigs suffer 
fom severe intermodulation problems. These 
problems must be worked out to keep the 

*410 Lawndale Drive, Richardson, Texas 75080. 
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new f.m. customer happy. The first two prob- 
lems are actually closely related. One must 
have close frequency tolerances if narrow 
bandwidths are used. A minimum goal of fre- 
quency tolerance is 0.001% (0.0005% is 
better). Most amateur f.m. rigs can meet this 
if quality crystals are used. Sure, these cost 
more than the 0.0025 % off-the-shelf crystals, 
but they have to come. | 

Strictly narrowband (+5 kHz deviation) 
transmitters must also appear in the near 
future. With increased stability and receiver 
selectivity, sufficient audio recovery and limit- 
ing circuits, narrowband will do a better job 
under crowded conditions. These are not hard 
to obtain, for the commercials have been do- 

ing it for years. If we are to keep our sanity, 
we must have narrowband equipment. Re- 
placement filters are often available for exist- 
ing equipment to improve adjacent channel 
rejection, so why not make them standard? 

Quality crystals are available, why not make 
them standard? Deviation has to be set in 
final testing, so why not set it to an accurate 
+5 kHz? Audio recovery and sufficient limit- 
ing are available in IC packages these days, 
so why not include enough? 

Intermod is the scourge of f.m. Any re- 
ceiver can be made to intermod under certain 
circumstances. The trick is to limit the possi- 
bilities. A bit more work and a slight increase 
in cost are required, but they are going to be 
necessary. The new breed of f.m. consumers 
are beginning to request improvements. With 
an even greater number of f.m.’ers operating 
in the near future, these consumers will begin 

to demand better equipment. 
No slight is intended to any manufacturer 

or importer of f.m. gear. The past and present 
gear has served a very important role in the 
growth of v.h.f. f.m. Without this gear many 
many amateurs now enjoying f.m. would not 
even have realized its existance. Now the time 
has come to fall back and re-group. Improved 
equipment will probably cost a little more, 
but wouldn’t it be better to be able to use the 
gear in the hearts of the cities? Wouldn’t it be 
nice to work 76 and not keep hearing 79 or 
82? Wouldn’t it be nice if everyone stayed 
within the passbands of the repeater receiv- 
ers? Maybe I’m dreaming, but the improved 
gear has to come. The rumblings are deep but 
steady, and starting to surface in some parts 
of the U.S. How about it?!! 

Technical Talk 
Since most amateurs didn’t have much 

constructing time available during the Holi- 



AIDLAND 
ELECTRONICS COMPANY 

New 2-Meter, 

12-Channel VHF/FM Mobile Transceiver 

Midland, for years one of the top names in communications equipment, 

proudly introduces this sensational new 15-watt Amateur mobile. More power 

than most sets, it drives linear amplifiers to full output. And there’s a low-power 

position switch for short-range 1-watt output. Instantaneous final protection 

circuit prevents damage from excessive VSWR. Receiver has multiple F.E.T. 

front end with high ‘‘Q” resonator filter, ceramic filters in I.F.—superb selec- 

tivity, sensitivity, and bandpass characteristics. King-size illuminated S/RF 

meter, channel selector. Variable squelch, volume controls. ADL circuit main- 

tains deviation level without distortion. Crystals supplied for .16-.76, .34-.94, 

and .94 simplex. Each receive-and-transmit crystal has individual frequency 

trimmers. Equipped with connector for attaching tone burst and discriminator 

meter accessories. Includes dynamic mike and mounting hardware. Suggested 

price for Model 13-500 is only $249.95. 

acme AAIDLAND 
P.O. Box 19032, Kansas City, ELECTRON — recep et pitps AE 

Missouri 64141 “Coming on Strong in Amateur Radio” 

For information on Midland 

Amateur radio, write for 
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day Season, the January Technical Talk is 
going to be completely non-technical! What 
is going to be covered is some suggestions on 
holding f.m. hamfests and f.m. forums as a 
part of general interest hamfests. 

During the two years as FM Editor of CQ 
I have seen a number of very good f.m. 
forums and hamfests, a few darn poor ones 
(Dick Ross won’t let me say damn), and a 
lot somewhere in the middle. Good f.m. meet- 
ings just don’t happen. A lot of planning goes 
into making even a one day stand work well, 
and, a good two day stand requires about four 
times the work. F.m. only hamfests or con- 
ventions place the greatest burden on the 
local f.m. organization, for things like getting 
a place to hold meetings, an exhibition hall, 

lodging, persuading exhibitors to show up, 
etc. all fall upon the f.m.’ers. When the f.m. 
meetings are a part of a larger general interest 
hamfest or convention there is a somewhat 
reduced burden on the f.m. group, for the 
major responsibilities are only the f.m. func- 
tions. 

Regardless of whether the f.m. meetings 
are a part of a larger function or not, things 
seem to work out best if they are handled in 
a general logical pattern. Most amateurs will 
not travel very far for a one or two hour ses- 
sion. It’s just not worth the time. The best run 
f.m. meetings seen by this columnist usually 
have two or three varied sessions including 
technical discussion, open forum, and, if de- 

sired, a meeting of a state or regional f.m. 
association. These can be worked in several 
possible combinations, but the order in which 
the meetings are held is quite important. Also, 
the absolute number of meetings is highly 
dependent on the number of amateurs ex- 
pected to attend and whether or not the ham- 
fest is f.m. only or part of a larger general 
interest amateur convention. Of course f.m. 
only meeting will have many more technical 
discussion sessions than a general interest 
meeting. 

No matter what else is held, any meeting of 
a state or regional association should be the 
very last f.m. meeting held. This matters not 
if the overall convention is all f.m. or not. 
The reasoning is simple, this is the most im- 
portant meeting to be held. Many amateurs 
will not stick around after a business meeting 

for technical discussions or forums. Thus, 
Save the most important to last and keep the 
interest up for the other discussions. If the 
convention is a two day affair, make the busi- 
ness meeting on the second day, etc. 
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Technical discussions should be the first 
items. The actual number of technical discus- 
sions will depend highly upon the number of 
f.m.’ers expected to attend and availability of 
competent speakers. Many subjects are of 
interest to the f.m. operator. Topics like re- 
ceiver design, measuring receiver perform- 
ance, intermod, antennae and antennae de- 

sign, even a slide trip through a plant dealing 
with v.h.f. or f.m. manufacture are usually 
very interesting. Avoid talks by the local 
repeater association telling everyone how 
“they” made the repeater work. These tales 
are fine for sitting around the bar, but again 
amateurs will not drive very far to hear them. 
Contact manufacturers of f.m. equipment 
and related items for qualified speakers. 
You'll be surprised at the availability of com- 
petent technical speakers. 

Now, for these things called “forums.” To 
put it bluntly, a “forum” is nothing more than 
a big bull session or, for the younger set a 
“rap” session, with one or more well known 
f.m.’er. Forums usually start off with a brief 
talk by the notables and get into an audience 
participation session rather rapidly. For a 
forum to get off the ground and stay there, a 

large number of participants are required. 
Sessions with twenty or thirty people start to 
drag very quickly. These are compounded 
especially when everyone knows each other 
and have had a few forums together before. | 
You just run out of topics. If possible, the 
forum should be scheduled as the center 
meeting. If circumstances dictate a two day 
convention (e.g. Saturday and Sunday) the 
forum makes a good first day afternoon ses- 
sion (assuming a meeting of a formal organi- 
zation the next day). If there is not to be any ~ 
business meeting, then the forum should be 
the last-smeeting. 

Some meetings fall flat on their faces due 
to one thing: lack of communication. If the 
f.m. functions are to be a part of a larger con- 
vention, keep the governing body or commit- 
tee well informed on what is happening in the 
f.m. area. Many of the governing committees 
have years of hamfesting under their belts 
and can help with the details. Have your own 
ideas, but listen to the experience too. Com- 
municating with the scheduled speakers is 
One area which is lacking at most hamfests. 
Its nice to know what the schedule of events 
is before arriving at the airport. Don’t change 
times of meetings at the last minute if at all 
possible. Even an hour change messes things 
up and can make or break any one session. 



MAXIMIZE 
YOUR AMATEUR RADIO 

What new 2M FM gives 

me most for my money, 

performance vs. price? The 

answer's as clear as the superb 

reception you'll get on the new 

Standard 826MA, 10 watt, 2 

meter FM transceiver. You'll 

find such outstanding features 

as 12 channels — with the four 

most popular ones included — 

and a RF output meter with 

selection of 10 watts or 0.8 watt 

for battery conservation. And of 

course, our ‘‘Astropoint’’ system 

NEW 22 CHANNEL BASE STATION 

SRC-14U 

Ultimate in a 2M FM Transceiver features: 

CL] 22 channels 

LX) AC & DC supplies Built In 

LO) 10W (1, 3 & 10 selectable) 

1) Receiver offset tuning 

1) VOX 

C) Three Front Panel Meters 

1) Plus many more exciting features. 

WF 

213 / 775-6284 - 639 North Marine Avenue, Wilmington, California 90744 

MONEY. that assures: top selec- 

tivity, great sensitivity, 

and rejection of unwanted sig- 

nals on today’s active 2M band. 

Helical Resonators & FET front 

end provide the performance 

needed for tomorrows crowded 

channels. Provision for tone 

coded squelch to activate mod- 

ern repeaters. A radio that won't 

become obsolete. Occupiesless 

than 200 cu. in. Weighs less than 

5 Ibs. It has all the same ‘‘Astro- 

points’ as entire Amateur line. 

January, 1973 @® CQ 

For detailed information on these; the complete Standard line and the name of your nearest dealer write: 

Standard 
Communications Corp. 
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Also don’t schedule an f.m. meeting against 
any important speaker in another room. Per- 
sons like Prose Walker of the FCC, high 
ARRL officials, etc. often touch on topics of 
extreme importance to f.m.’ers. 

Things are a bit of a vicious circle in that 
amateurs will not usually attend without 
speakers and speakers will not attend without 

' an audience. A business meeting of a regional 
or state f.m. association usually assures a 
satisfactory audience, and the physical size 
of certain general interest hamfests also 
promise a number of interested amateurs. It 
is very hard to get speakers to come in from 
any distance to speak of to address thirty or 
forty persons. The presence of any speaker is 
a gesture of good-will from the firm (amateur 
Or non-amateur related). In the case of the 

amateur radio magazines this is doubly so. 
Even if the magazine has a booth set up in 
the exhibition hall, all subscriptions sold dur- 
ing the hamfest usually won’t cover the air 
fare for just one person, let alone cover total 
expenses! Showing up at a hamfest serves at 
least two things: The first is the local pub- 
licity for the speaker and for his firm or 
magazine; the second item in the case of 

representatives from..amateur magazines is 
the personal contact with amateurs from a 
different part of the country. Just talking with 
a number of persons not previously contacted 
produce numerous suggestions and ideas for 
articles, columns, editorials, and the like. Be- 

lieve it or not, we don’t get paid any more for 
coming to hamfests. In my case I do it to 
meet other f.m.’ers in different parts of the 
United States and, in some cases, to be a part 
of a short vacation. As far as costs of travel 
go, CQ foots the bill. I know of no instance 
where a hamfest has been billed for the serv- 
ices of a speaker by CQ. 

If possible there should be door prizes of 
particular interest to f.m. operators. They 
don’t have to be expensive, and, in fact, many 

manufacturers will furnish very nice items of 
interest to the f.m. populace at no charge. 
Just ask for a donation several months ahead. 
Usually you'll get some very nice prizes. 
There don’t have to be a lot of prizes, but two 
or three at each session will help bring in the 
amateur who is a bit undecided about f.m. 
Just the chance of winning something often 
brings ina new convert. Remember to pro- 
vide the winners with the address of the firm 
contributing the prize. It works wonders if 
the winner sends along a thank-you note to 
that firm. 
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After the convention or hamfest is over 
things are a long way from being complete. 
The committee should take time to thank the 
contributors, speakers, and others who have 
helped with the meetings. Next, a critical look 
should be taken at how everything went and 
steps made to eliminate problems next year, 
and to stress cooperation within the commit- 
tee. No meeting is perfect, and there will al- 
ways be last minute problems which crop up. 
However, with a bit of long-range planning 
and a bit of experience these can be converted 
from major disasters to minor bumps in the 
road. 

Well, enough of this non-technical “Tech- 

nical Talk” for tihs month. For the new year, 
more and better construction and modifica- 
tion. 

For Newcomers Only 
As promised this FM COLUMN is again go- 

ing to aim a portion of the printed space to 
items of particular importance to the new- 
comer to fm. circles. Its both unwise and un- 
fair to keep getting deeper and deeper into 
f.m. and leave potential f.m. greats behind. 
Thus, the first edition of “For Newcomers 

Only.” 
You say that Santa was just by, you say 

that he left you a brand new f.m. rig; you say 
that you have heard that f.m. is fun; you say 
that you don’t know a darn thing about it. 
Well, you’re not alone. F.m. is much different 

both technically and operationally from oper- 
ations on the low bands (160-10 meters) and 

from the normal a.m. or s.s.b. phone type 
contacts. Lets get down to some basic opera- 
tional practices and to a bit of the differences 
that occur in f.m. technology. 

First of all, f.m. is a channelized operation 
much like (ugh!) CB. Most equipment uti- 
lizes crystal controlled receivers and trans- 
mitters. Therefore, it is improper to make a 
long CQ on f.m. Virtually everyone has 
squelch and many receivers are monitoring a 
particular well-used frequency at any time. 
Therefore, a short announcement that you 
are on frequency suffices to let everyone 
know you are around. Something like 
“WSXYZ monitoring nine-four” or “Anyone 
on nine-four care to talk, this is WSX YZ” or 

any simple announcement of presence is ade- 
quate. Listen for a while to see how the other 
operators in the area do it. By the way, always 
tell what frequency you are listening on, 

[Continued on page 88] 



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”’ 

alaiatls 

SENTRY MANUFACTURING COMPANY 
Crystal Park, Chickasha, Oklahoma 73018 

PHONE: 405-224-6780 / TWX 910-830-6925 
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A Strictly Modern 
210 TNT Transmitter 

For 80 Meters 
BY WILLIAM I. ORR,* W6SAI 

operated. 

W is! The problem of building a modern 
transmitter around 1931’s combination of 
tough operating standards and a lean pocket- 
book is a serious one, considering the new 
1927 Radio Rules. A modern, 1931 note 

means no sloppy, drifting signals, a d.c. tone 
and no a.c. buzz. Old style r.a.c. signals are 
“out” and the Federal Radio Commission 
keeps a sharp ear tuned for those amateurs 
unlucky enough to be caught operating with 
a poorly designed transmitter. 

With over 12,000 hams on the air, there’s 

no room for a poor signal! Jam-packed bands 
mean each amateur must have the best pos- 
sible note! 

Shown in this article is a 1931 model, one 

tube 80 meter c.w. transmitter that is fool- 
proof, inexpensive and has a steady d.c. note. 
Depending upon the tube used, an input as 
high as 50 watts can be run, yet the same 
circuit will function with a peanut tube run- 
ning from dry batteries. The construction is 
in no way complex and the adjustment is 
easily accomplished by even the inexperi- 
enced operator if the detailed tuning instruc- 
tions are carefully followed. 

For a high power operation a type 10 tube 
is used at 500 volts. Caution should be shown 
in the choice of the 10. A tube having a 
thoriated tungsten should be used (type 10 or 

*48 Campbell Lane, Menlo Park, CA 94025 
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<7 Ae were the days! For a few dollars, a handful of spare parts salvaged 
from a defunct broadcast receiver, and a breadboard, the 1931 amateur newcomer could 
build himself a one tube transmitter and a two tube receiver and get on the air! Count- 
less hundreds of amateurs took this route and the 210 TNT transmitter described in 
this article was a mainstay of the low power ham station of the early “thirties.” This 
transmitter is a replica of a popular 80 meter c.w. transmitter described in the ARRL 
Handbook in one form or another for over a decade. More than a “conversation piece,” 
this little gem can go on the air and will provide you with a lot of fun, if properly 

210) and similar tubes designed for audio 
service (310, for example) having an oxide 
coated filament should be avoided as they 
tend to develop negative grid current and 
“run away” when overheated. The transmit- 
ting type 10 can be recognized as it burns 
with an incandescent light, whereas the oxide 
filament tube burns with a dull red glow: 

For medium power (15 watts) a type 245 
tube can be run at 350 volts with good suc- 
cess and for low power a 201A operating at 
135 volts is recommended. For flea power 
operation a 199 tube with 90 volts on the. 
plate does a good job. Truly, this is a uni- 
versal transmitter and a worthy addition for 
any modern amateur transmitting station! 

The Transmitter Circuit 

The simple circuit of this fool-proof trans- 
mitter is shown in fig. 1. It is the so-called 
TNT (tuned-not-tuned) arrangement, fea- 
turing a high-C tank circuit for maximum 
frequency stability. The untuned grid coil is 
self-resonant over the 80 meter band, and 
the exact operating frequency is determined 
by the tuning of the solidly built plate tank 
circuit. Excitation is dependent upon the con- 
stants of the grid circuit. 

Plate voltage is series fed through one of 
the new, efficient pi-wound r.f. chokes and all 

power leads are properly bypassed with mica 



Ce Ly 

Fig. 2—Circuit of the 1931-style transmitter, C,;— 
500 mmf Cardwell single spaced transmitting ca- 
pacitor, L,—For 80 meters: 12 turns of %-inch soft 
copper tubing, 2%” inside diameter spaced out to 
about 412” long. See text for 160 meter coil, L,— 
Six turns similar to L}. RFC—Hammarlund or Na- 
tional receiving choke. See text for substitute. R;— 

Filament center tapped resistor. 100 ohms total 
resistance. 

condensers to keep the r.f. out of the neigh- 
bor’s broadcast set. 

If the commercial r.f. choke cannot be 
found, a satisfactory substitute can be made 
by winding a two-inch length of wooden 
dowel rod (12-inch in diameter) with #34 
double silk covered wire. 

The filament bypass condensers provide an 
easy path for r.f. currents flowing to the fila- 
ment of the tube, otherwise they would have 
to go through resistor R;. When the filament 
of the tube is heated from alternating current 
the center-tap resistor is necessary to avoid 
having the a.c. voltages on the filament reach 
the grid, for this would cause modulation or 
“ripple” on the signal. The voltage on the 
leads to the filament is constantly changing at 
the 60 cycle supply frequency but the voltage 
at the center point of resistor R is constant. 

The antenna is inductively coupled to the 
transmitter in the modern manner to insure 
the sharpest possible note and coupling is 
easily adjusted by swinging the antenna pick- 
up coil to the proper position. Connection to 
the far end of this coil is made by means of a 
copper battery clip and a small piece of flexi- 
ble wire. 

The builder is warned that the oscillator 
can be adjusted to any frequency within the 
range of the tuning circuit and particular 
cure must be taken to be certain that opera- 
tion is within the 80 meter amateur band. A 
frequency monitor, in fact, is a prime neces- 
sity if this transmitter is to be operated 
properly. 

Transmitter Construction 

The layout shown in the photographs has 
been chosen so as to permit the shortest pos- 

Bt She Fils Key 

sible r.f. leads for maximum efficiency. All 
components are firmly mounted to the bread- 
board so that movement of parts will not con- 
tribute to instability of the note. 

The plate tank coil is wound of %4-inch 
diameter soft copper tubing, and short 
lengths of tubing are used for the connections 
between the coil and the plate tuning con- 
denser. 

All parts are mounted on a breadboard 
measuring 1212 inches by 10 inches. Before 
construction is started, the board is given two 
coats of clear lacquer or shellac to enhance 
the natural beauty of the wood. Components 
are tastefully laid out, somewhat after the 
circuit diagram, with an eye to short inter- 
connecting leads. Wiring is done with square 
buss-bar, and spaghetti insulation is slipped 
over critical leads which may possibly touch 
one another. 

Connections to the various power and key 
leads are made via a row of Fahnestock clips 
mounted along the rear portion of the bread- 
board with wood screws. From left to right 
in the photograph (rear view) are the key 
connections, the filament connections, the 

B-minus connection and the B-plus connec- 
tion. To the extreme right are the antenna 
and ground binding posts. 

The tank coil is at the left side of the board 
(front view), mounted on two porcelain 

standoff insulators which are spaced 41% 
inches apart between centers. Immediately to 
the right is the main tuning condenser firmly 
mounted to the breadboard by means of four 
small angle brackets. The 10 tube socket is 
next, with the grid coil at the far right side 
of the layout mounted on long wood screws 
and metal spacers. Behind the tube socket is 
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The low power single tube transmitter. How many tubes does your transmitter have? How many tran- 

sistors? Can you draw the schematic of your transmitter on the back of an envelope? The 1931 radio 

amateur could draw his schematic on a corner of the envelope if he used this one tube breadboard rig! 

The popular 210 transmitter “‘ruled the roost’ for nearly a decade. In this front view photograph, the 

tuned circuit (L,, L,, C,) is at the left. The copper tubing coils are mounted on beehive insulators, The main 

tuning control is at the center, fixed to the chassis by means of four angle brackets. The 210 tube socket is 

to the right, with the grid coil, grid leak and bypass capacitor at the extreme right-hand edge of the 

breadboard. The transmitter is wired with genuine square buss-bar wire for best results! Connections to 

the circuit are made by the Fahnestock clips along the rear of the board. 

the filament center-tap resistor and the two 
filament bypass condensers. These are firmly 
fixed in position with long wood screws. The 
grid leak and grid condenser are directly be- 
hind the grid coil. The coil is wound of #30 
d.c.c. wire on a 2% inch length of 1-inch 
diameter bakelite or hard rubber tubing. The 
coil should be given a coat of collodion or 
clear Duco cement to maintain its character- 
istics after it has been properly adjusted. 

Winding the Copper Coil 
Little need be said about the copper tub- 

ing coil as most amateurs are adept at wind- 
ing coils of this style. The coil is wound 
around a section of 2%” diameter water pipe. 
The ends of the winding are flattened 
with a hammer and the tubing is drilled to 
pass the bolt of the mounting insulator. The 
turns are spaced out by inserting the shaft of 
a small screwdriver between the turns and 
running the screwdriver through the coil, 
turn by turn. Coil spacing is adjusted so that 
it fits easily over the insulator bolts and so 
that no strain is placed upon the coil itself 
when the nuts are tightened. 
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The antenna coil is made in the same man- 
ner except that it is supported only at one 
end (as shown in the rear photograph). The 
other connection is made with a copper bat- 
tery clip. 

The Tube Socket 

The socket for the 10 tube is an important 
element of the transmitter. The best socket 
is the new isolantite type, if such can be 
found. The one used in this transmitter is 
made of bakelite, but it has good spacing be- 
tween the connections and grasps the base of 
the 10 tube in such a way that no movement 
between tube and socket exists. If the tube is 
permitted to move or vibrate in the socket, 
or the socket makes intermittent contact to 
the tube prongs, the good, clean note of the 

transmitter will be destroyed. 

' The Tuning Condenser 
A transmitting type, 21-plate Cardwell 

condenser is used for best stability. The 
model used has heavy aluminum plates and 
double bearings. The bolts holding the cop- 
per leads to the condenser terminals are 
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Read view of one tube transmitter. The layout of all major components is clearly shown. Pilot brand 

mica condensers are used and all wiring is rigid to achieve crystal-like stability. Plate r.f. choke is imme- 

diately behind the variable condenser. 210 tube is genuine RCA but other popular makes such as 

deForest or Duo-vac may be substituted 

brass, not iron, to make sure that these crit- 

ical connections do not heat up when circu- 
lating r.f. current passes through the bolts. 
The insulation is a good grade of hard rub- 
ber. Beware of receiving type variable con- 
densers with thin brass plates, “mud” insu- 
lation and mica trimmers. Use a transmitting 

condenser and be safe! 

Transmitter Tuning and Adjustment 
The performance of even the best trans- 

mitter can be spoiled by the slightest malad- 
justment, and on the other hand almost any 
transmitter can be made to perform well by 
an amateur experienced in the work. The use 
of some sort of monitor is essential while ad- 
justing and using the transmitter. 

In addition to the monitor, an extremely 
desirable aid to tuning is a “tuning lamp.” 
This is nothing more than a flash light bulb 
connected in series with a single turn of wire 
about two or three inches in diameter. In 
use, the turn of wire is coupled to the tank 
coil of the oscillator and induced currents 
cause the lamp to glow. With practice, it 
soon becomes possible not only to detect the 
presence of r.f. current in the tank coil with 
such a lamp but also to gain a very useful 
idea of the amount of r.f. energy in the tank 
circuit. 
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If a 10 tube is used, the power supply 
should provide 7.5 volts a.c. at 1.75 amperes 
for the filament. Up to 500 volts at 60 mills 
can be run to a good 10. An isolantite based, 
heavy duty 210 can take as much as 800 volts 

at 70 mills. 
Of greatest importance is a plate current 

meter in the positive high voltage lead to the 
oscillator. A range of 100 mills is about right 

for this transmitter. 
The first move is to switch on the filament 

supply to make certain the tube lights. Fila- 
ment voltage should be checked at the socket 
as excessive voltage will ruin any tube. The 
antenna is disconnected and the plate tuning 
condenser set to about four-fifths mesh. The 
high voltage is now turned on, and the key 

closed. If the tuning lamp is now held near 
the front end of the plate coil, the bulb will 
glow, indicating that the set is oscillating. 

The frequency of operation should now be 
checked. The plate milliammeter should be 
checked to make certain that plate current 
falls to a minimum value as the plate tank 
condenser is tuned to the desired frequency 
of operation. Should this minimum point oc- 
cur at a frequency much lower than that de- 
sired, it is an indication that the grid coil has 
too many turns. If the minimum point occurs 

[Continued on page 91] 
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Ham's Interpreter 
This valuable book 1s 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 
CQ Binders 
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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- 
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gear, making it invaluable to amateurs as a 
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BY IRWIN MATH,* WA2NDM 

BA; you will recall, last month we discus- 
sed just what BCD was and described some 
very simple readout methods. This month, 
we will discuss more complex methods as 
well as various ways to drive these readouts. 

In our final example last month, we de- 
scribed a BCD to decimal converter, utiliz- 

ing 4-input NAND gates, that operated 10 
lamps to indicate the numbers from 0 
through 9. Figure 1 shows this same scheme 
utilizing an existing TTL integrated circuit, 
the SN7445. 

Notice that only the Q outputs are neces- 
sary to drive this chip since internal inverters 
are provided to supply the Q information. 
Also present in the chip are 80 milliampere 
30 volt transistors and hence, the lamp in- 
dicators can be connected directly to the chip. 
Another chip, the SN74145, is also available 

with the exact same pin configuration (and 
80 milliampere capability) but with a maxi- 
mum rating of only 15 volts. Figure 2 shows 
the internal logic connection of these chips. 

After looking at ten lights for a while it 
becomes desirable to read actual numbers 

and this is where the 10 segment gas-filled 
neon lamp makes its appearance. 

This tube, made popular by the famous 
Burroughs Corporation NIXIE® line, as well 

*5S Melville Lane, Great Neck, N.Y. 11023. 
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Fig. 1—BCD-Decimal converter chip discussed in 
text. 
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Fig. 2—Logic diagram of the SN7445. 

as many others, is really nothing more than 
a special neon lamp version of our 10 lamp 
readout. In this case, however, one electrode 

of each lamp is connected to a common lead, 
and the other ten leads are made available 
separately. Furthermore, each lamp element 
is fabricated in the shape of one of the num- 
erals from O through 9. By connecting the 
common lead to a suitable B+ supply and 
grounding the appropriate remaining lead, 
any of the lamp sections can be made to 
glow, thereby indicating the desired number. 

As would be expected, there is a TTL in- 
tegrated circuit especially designed to drive 
this kind of gas discharge tube. This chip is 
the SN7441A and its hookup is shown in 
figure 3. For most 10 segment gas discharge 
tubes the value of RL will be about 15K 
(1/2W) for a B+ of 180 volts. If you are 
unsure, the readout manufacturers’ data 

sheet should be consulted for typical RL and 
B+ values. 

In addition to the 10 line information, 

there is another popular numerical display 



Ri 
B+ Gas Discharge Readout 

Gin) (2) (4) (8) 

Fig. 3—Hookup of the SN7441A. The values of B+ 
and RL are supplied by the readout manufacturer. 

known as the 7-segment display. This method 
indicates the numbers from 0 through 9 
by means of seven individual segments as 
shown in figure 4. This type of display is of 
interest to the experimenter as the readout 
devices are usually less expensive. The in- 
candescent versions of these readouts are 
typified by the RCA Numitron tube (about 
$5), the Dialco 710 series (about $6-7 each) 
and a host of others advertised by various 
surplus houses in the $3-6 range (some quite 
small). Some amateurs have even made their 
own because of the simplicity of the device. 

The integrated BCD to 7 segment de- 
coders to use with these readouts are the TTL 
types SN 7446 or SN7447. The SN7446 will 
handle up to 30 volts at 20 milliamperes per 
segment while the SN7447 will handle up to 
15 volts at 20 milliamperes per segment A 
simple circuit for use with either of the above 
chips is shown in figure S. 

Notice that these chips contain special 
logic circuitry to enable a quick test of the 
readout by merely pushing the button. This 
overrides all inputs and causes all seven 
segments to light up, thereby visually check- 
ing the readout, Such a check is important 
since the failure of a particular segment can 

Seats Pi sie sl ee 
Seven Segment Display 

behind appropriate 

ve segment 

sr 7 Lamps arranged 

—~<—— White Translucent Plastic 

nn Opaque plastic or other front 

cut in 7 segment shape 

Typical "Home Brew” Readout 

Fig. 4—Typical seven segment display and readout 

scheme. 
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Fig. 5—Hookup of the BCD-7 segment decoder 
described in text. 

easily lead to misinterpreted readings. 
This exact same decoder circuitry will 

operate with most of the seven segment light 
emitting diode (LED) readouts now be- 

coming available. These devices operate in 
the same manner as the incandescent variety, 
but use arrays of light emitting diodes ar- 
ranged in the shape of the seven segments. 
Most LED displays at present operate at 5 
volts making the need for a separate supply 
unnecessary. 

For seven segment displays requiring more 
than 20 milliamperes per segment, RCA has 
the CD2500E, which will handle up to 30 

milliamperes (their Numatron) as well as the 
CD2502E which can handle up to 80 milli- 
amperes per section. Figure 6 shows the 
hookup of these chips. 

To complete our 7 segment discussion, 
there are also gas discharge versions of this 

TVs 

| Readout Common 

+5. 

iy Ge & LORE Lie tae is 

16 CD2500E 8 

A B c D 

ae Aira (Ca AMS), 
Test Readout 

Fig. 6—Typical hookup of RCA chip discussed in 
text. For specifics see actual manufacturers data 

sheet. 
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Fig, 7—Driving scheme for 7 segment gas dis- 

charge tube. 

readout available. One such device is manu- 

factured by Alco, (the Elfin) and is about $4 

each in small quantities. Since there is no 

readily available chip for directly driving 
these higher voltage 7 segment units, a 
standard SN7447 can be used together with 
higher voltage output transistor drivers as 

shown in figure 7. 
For ease in construction, Q, can be one 

section of a hex inverter. 
In some types of digital display, particular- 

ly where information is constantly being 
up-dated such as in DVM’s or in frequency 
counters, it is often desirable to display one 
reading while the next one is being compiled 
and then “instantly” change the display to 
the new one. This technique is known as stor- 
age and, fortunately for the experimenter, 
available in another chip. 

Our chip, the SN7475 is shown in block 
form in figure 8. As you will notice, it con- 
tains four flip-flops which can only be set or 
re-set when a command or strobe pulse is 
present. As a result, BCD information may 
be present on the input but will not activate 
the flip-flops (and resulting display) until 
the strobe pulse is applied. At the moment 
it is applied, the input BCD 1s applied to the 
internal flip-flops causing them to change 

Outputs To 

Decoder 

SN7475 12 

CeO al ee 

Strobe 

Inputs From 

Counter 

Fig. 8—The hookup of the SN7475 storage chip. 
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Strobe 

Chip No. Description 

SN G44 Dice ects eee BCD—Decimal Decoder 
SING 44 Stes) aes BCD—Decimal Decoder 
SN'744 GR e BCD—7 Segment Decoder 
SN 7447 Spent BCD—7 Segment Decoder 
SNT4A 8: open BCD—7 Segment Decoder 
SN7449 7 pee BCD—7 Segment Decoder 
SNU479 ae eee Quad Latch (Storage) 
SNTAIA LD cxcuncoeteree BCD—Decimal Decoder 
SN74 145 taccte ete BCD—Decimal Decoder 
MC767RRn Quad Latch (Storage) (RTL) 

MC770P ....BCD—Decimal Decoder (RTL) 
MC9760P ..BCD—Decimal Decoder (RTL) 

Fig. 9—Some of the more common decoder and 
storage chips available to the amateur. 

to the exact state of the BCD. The decoder 
now causes the indicator to display the proper 
number. Once the strobe pulse is released 
however, the SN7475 flip-flops can no 
longer change although the input BCD cer- 
tainly may, and the readout only indicates the 
last number. When a new number is present, 
then a new strobe pulse is required and the 
readout “instantly” changes. This strobe pulse 
can be derived from the analog/ digital con- 
version section of a DVM, or the timebase 

controlled gate signal of a frequency counter. 
In the final analysis however, the use of the 
storage feature can often vastly improve the 
readability of a digital display and, since 
storage is achieved on the BCD line before 
the decoder, it can be employed with all types 
of readouts In figure 9 we have indicated 
several of the more common decoder or 
storage chips we have seen on the surplus 
market, both in the TTL variety and RTL 

[Continued on page 86] 
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Wahl Cordless Soldering Iron 
Any amateur who has ever installed an 

antenna will immediately appreciate the new 

Wahl ‘“‘Iso Tip” Cordless Soldering Iron. The 

iron is lightweight (6 ozs.) and measures only 

8” long, but from a full charge will give 

about 20 solder joints in No. 12 wire before 

requiring re-charging! That’s five typical di- 

poles! On small gauge hook-up wire the iron 

will give a hundred or more solder joints 

per charge. Heats to 700 degrees in 5 seconds; 

carries a 50 watt rating. Overnight recharger 
is included for the price of $24.95. Circle 

A on page 112 for further information. 

3B & D Voltage Converter 

Working in or around the mobile rig will 

be made a lot simpler with the addition of 

the new CVP-4 ‘“‘Converta-Pak”’ voltage con- 

verter from 3B & D Products, Inc. The Con- 

verta-Pak provides a reliable way to convert 

the standard automobile alternator output to 

110 v.a.c. for operating power tools, lights 

and other electrical equipment in the auto. 

The CVP-4 contains an integral throttle con- 

trol to adjust and maintain engine speed, and 
a front panel voltmeter. The CVP-4 retails 

for $28.95 complete. Circle B on page 112 

for further information. 

New Amateur Products 

Endeco Desoldering Iron 
Replacing or salvaging components sol- 

dered into PC boards can be a touchy job, 
with a high probability of damaging board 
and component. The Endeco Model 510 de- 
soldering iron solves the problem neatly by 
combining a bulb syringe with a hollow-tip 
40 w. soldering iron. Molten solder is cleanly 
sucked out of the joint. The Model 510 also 

features an ‘‘on-idle-off’’ switch permitting 
the iron to maintain its temperature at the 

20 w. level. A light indicates which heat is in 

uses \Theviron ssellsstor $16.00 at’ jobbers. 

Circle C on page 110 for more information. 

Jud Williams Curve Tracer 
The new Model A Dynamic Transistor 

Curve Tracer from Jud Williams, when used 

with any general purpose oscilloscope, will 

enable the technician to examine transistor 
gain, linearity, saturation, leakage, etc., with- 

out removing the transistor from the circuit. 
A three-prong probe applied to the device un- 

der test produces a display of the device’s 

family of curves on the scope. The Model A 

will test FET’s, bi-polars, Zeners and diodes 

of all types with no danger to the device un- 

der test. The price is $135.00. For further in- 

formation, circle D on page 110. 
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Now available Factory Direct... You save $200. on the fabulous 

voor’ 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 122”. 

CW Filter available as option. 

AM, USB, LSB & CW operation. 

80-10 meter, full band coverage. 

Better than 100 Hz stability after 30 min. 

40 db carrier suppression. 

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. 
© 

@ 

@ 

FEATURING: 

Digital readout of frequency. 

.1 kHz readout. 

No calibration required. 

Selectable AGC. 2.4 kHz selectivity SSB, AM at -6 db; 4.2 
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 11 M Band 

Now ple % Brand new accessory VFO and $395.00 
Ave counter for the ultimate in versatility 

30 DAY MONEY BACK GUARANTEE PRICES FOB ROCKFORD, MICHIGAN 

ROBYR Seeteeee! P.O. Box 478 
Rockford, Michigan 49341 

iInFernaTiona.L 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 Jaw State Zip 
Rockford, Michigan 49341 
Telephone (616) 866-1589 — NO DEALER INQUIRIES PLEASE 
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Slow can T 
BY COPTHORNE MACDONALD,* W1GNQ 

Expanded SSTV Band Segments 
In an order that became effective on No- 

vember 22, 1972 the FCC expanded some of 
the Extra and Advanced class band segments, 
significantly increasing the h.f. spectrum 
space available for SSTV. The details are 
summarized in the table of Fig. 1. The sub- 
bands in the 14 and 28 mHz bands remain the 
same, but Extra class hams can operate SSTV 
in an additional 25 kHz of the 75 meter band, 

and 25 kHz on 40 meters. Advanced class 
operators picked up an additional 15 kHz on 
75 meters, 25 kHz on 40, and 5 kHz on 15. 

But Where Should the Slow-Scanners 
Operate? 

With the start of a New Year, and some 

new operating frequencies, it seems a-good 
time to review our operating practices. 

Part of the original slow-scan concept was 
the idea of combining sight and sound to 
create a communications tool more effective 
than either mode alone. The FCC saw the 
wisdom in this when it put voice and SSTV 
in the same subbands, and authorized simul- 

taneous voice/SSTV operation. The FCC 
recently reaffirmed its belief in the compata- 
bility of voice s.s.b. and SSTV when it denied 
the petition of Paul Atkins, WB2OZW, to 
separate s.s.b. and SSTV into separate sub- 
bands. So s.s.b. voice, and SSTV will be shar- 

ing the same bands for the foreseeable future. 
There is, at present, a bit of tension in this 

arrangement. Let’s look at what might be 

done to alleviate it. The FCC, in denying 
WB2O0ZW’s petition, expressed the feeling 
that voluntary planning and coordination 
give the best results. So, let’s do it. 

What are the problems and the facts? As I 
see them: 

1. On 20, 40, and 75, the crowding to- 

gether of all stations is going to get even 
worse as the sunspot cycle approaches its 
minimum, and the 15 and 10 meter bands 

become less useful. 

2. There is way too much “non-caring” 

operation by both s.s.b.ers and SSTVers who 

“P.O. Box 261, Forest Park Station, Springfield, 
Mass. 01108. 

just don’t give a damn about the other guy. 
Calling without verifying that the frequency 
is not in use; SSTV transmissions without 

the required voice or c.w. station identifica- 
tion; fits of childish temper expressed by one 
station as he intentionally jams another. 
These are examples. 

3. Most hams seem to feel more comfort- 
able with segregated band activities: DX 
here, ragchewing there, RTTY elsewhere. 

4. SSTV can be either a primary or second- 
ary part of a QSO. The ham who transmits a 
“CQ SSTV” slide obviously is interested 
primarly in exchanging pictures. The ham 
sends a couple of pictures to illustrate some- 
thing being discussed in ans.s.b. QSO is using 
SSTV in a supplemental, or secondary way. 

Are there any changes in present operating 
practices that will reduce the tension and in- 
crease everyone’s fun? Think about it. Talk 
about it. Pass your ideas along to me, and the 
DX, operating, and SSTV people connected 
with the other ham magazines. 

I have gotten input from a few DXers and 
Slow-Scanners and my initial reaction goes 
like this: 

1. We could move primary SSTV opera- 
tion to the high frequency end of the Ad- 
vanced class band segments. Calling frequen- 
cies could be 5 kHz inside the upper subband 
Cdeen(s 8505er 220.914. 270, 21.345) se with 
operation extending down into the band from 
the high end, as SSTV activity grows. 

2. I would make no attempt to frequency- 
segregate SSTV operation that is incidental 
or secondary to a basically phone QSO. Why 
QSY just to send a few frames of SSTV ina 
QSO already in progress, on a frequency al- 
ready occupied? 

General Band Extra Advanced 

3.800 - 3.890 None 

7450472225 None 

14.200 - 14.275 None 

21.270 - 21.350 None 

28.5 - 29.7 

C45) 3.775 - 3.890 
7.0 7-150> W225 

14 14.200 - 14.275 
21 21.250 - 21.350 

28 ZOO h 28.5 - 29.7 

Fig. 1—Revised SSTV h.f. frequency assignments 
now in effect. 
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3. Let all of us—SSTVers and s.s.b.ers— 

GIVE A DAMN! Let’s care more about all 

the others using the band. Let’s listen every 

time, then if we think the frequency is clear, 

ask: “Is this frequency in use?” Let’s iden- 

tify each SSTV transmission by voice or c.w. 

per section 97.87 of the FCC rules. (Your 

call sign in the picture does not make you le- 
gal.The lack of voice identification could also 

make accidental interference appear inten- 

tional.) Naturally, we'll all use only enough 

power to carry on our communication. 
The present situation reminds me of the 

s.s.b./a.m. controversy in the early 50’s. At 
first that weird sounding s.s.b. signal was an 
alien, hostile usurper of frequencies that 
“rightfully belonged” to the “natural sound- 
ing” a.m. fraternity. Twenty years later s.s.b. 
is the “natural” and SSTV the “foreign” 
sound. Twenty years from now it is possible 
that most rigs will have a built-in SSTV cam- 
era and monitor. Then it will probably be the 
strange sounds of automatic thought transfer- 
ence signals that have everyone upset—un- 
less, of course, we’ve grown out of getting 

upset at strange sounds by then. 
If SSTV does grow anything like s.s.b., 

there are bound to be growing pains. At this 
moment the idea of keeping the phone DX in 
its traditional place at the low edge of each 
band, moving the primary SSTV activity to 
the high end of each Advanced class seg- 
ment, and leaving the in-between area for 
rag chewing phone operation, and the nat- 
ural expansion and contraction of DX phone, 

and SSTV activities makes sense to me. What 
are your thoughts: SSTVers?, DXers?, Rag 

Chewers? 

Vidicons 
On the technical side of things, we’ll start 

this month looking at the mysterious inner 
workings of those camera tubes that can be 

used in SSTV cameras. The most commonly 

available tubes are vidicons and Plumbicons. 
They use the principle of photoconductivity 
to convert optical images into electronic im- 
ages. Figure 2 shows a cross section of a vid- 

icon and its associated coils. 
A word about the scanning beam and the 

tube electron optics first. The most common 
vidicon and Plumbicon gun structure is of 
the “immersion optics” type. This simply 
means that the entire gun is immersed in a 
magnetic field. This field has components in 
three directions. The focus field has its lines 
of force running parallel to the axis of the 
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Fig. 2—Cross sectional view of vidicon showing de- 
flection and focus coils. 

tube. The vertical deflection coils produce a 
vertical field and the horizontal coils, a hori- 

zontal field. The H and V fields are weaker 
than the focus field, and in essence they 
“bend” the magnetic lines of force produced 
by the focus coil up or down, left or right. 
The electrons emerge from a pinhole in the 
G» electrode and “spiral” down a magnetic 
line of force to the target. If the gun is fo- 
cused properly this spiral makes exactly one 
turn around the line of force in its travel from 
G» to target. For any given magnetic field 
strength, the velocity of the electrons must 
be set so that the transit time of the electrons 
from G» to target gives this one turn. The 
voltage applied to G3 controls this velocity; 
the higher the voltage, the higher the veloc- 
ity. The focus field for a 1 inch diameter vidi- 
con is normally set at about 40 gauss. Under 
these conditions a Gz voltage of 250 to 300 
volts produces optimum focus. 

For minimum shading effects in the pic- 
ture it is important that the electrons arrive 
at the target perpendicular to the target. The . 
G4 electrode is a fine mesh (750 or 1000 
holes per inch) that provides a uniform elec- 
tric field for the electrons as they slow down 
for their arrival at the target. A fine adjust- 
ment of the shading can be provided by a set 
of Alignment Coils or Alignment Magnets 
positioned over the G» electrode. Good re- 
sults can normally be obtained without these 
magnets or coils. My personal preference 
would be to include them in a fast-scan or 
sampling type SSTV camera. Because of the 
difficulty of adjusting them properly, how- 
ever, I would leave them out of a camera 



Photo Conductive Layer 

cH 

Glass 

Faceplate 

>. 

Aa G4 Field Mesh 

i 
| 
| 
| 

| 
| 
| 

| 
| 

| 
| 
I 
eetes ee eels ee eee 

Target — 

Connector Tin Oxide Transparent 4 
Ring Conductive Coating 

¥ Target as array 

are elemental 

Light causing elemental 

capacitor to "Leak" off 
some of it’s charge during 

the time between scans 

capacitors 

We Tin Oxide 

At + 20vy, 

Fig. 3—The vidicon target and what happens as it is exposed and scanned. (A) Conductive trans- 
parent layer on inside of faceplate is connected to the target ring. (B) Target represented as an 

array of elemental capacitors. (C) Light causes photoconductive layer resistance to decrease 
causing elemental capacitor to leak off some of its charge between scans. 

that actually scanned the vidicon at slow- 
scan rates, unless you have some prior expe- 
rience setting up vidicons. 

The cathode of the vidicon is, naturally, 

the source of the electrons, and this electrode 

is normally kept at or near ground potential. 
The G1 electrode controls the current reach- 
ing G» and thus the flow of electrons through 
that Gz pinhole. Gi is normally operated at 
—20 to —80 volts but should be adjustable 

down to at least — 120 volts to insure that the 
beam can be completely cut off if desired. 

The Vidicon Target 

The action at the target is not terribly com- 
plex, but is not super simple either. Pay close 
attention because there will be a test later 
(when you try to get your own camera go- 
ing). 

The faceplate/ target construction is shown 
in fig. 3. The inside of the glass faceplate is 
made conductive by coating it with tin oxide 
which is transparent. Onto this conductive 
coating a thin layer of photoconductor is 
evaporated. The exact composition, and de- 
tails of the evaporation process, are secrets 
closely guarded by the manufacturers. It is 
of interest to us that there are differences 
from type-to-type and even manufacturer-to- 
manufacturer for the same type. Roughly 
speaking, conventional vidicons use com- 

pounds such as antimony trisulphide or anti- 
mony oxysulphide. Slow-scan vidicons use 
amorphous selenium. Plumbicons use lead 
oxide. The ideal photoconductor would have 
low resistivity in the dark, and rapid change 
between the two states. The real world photo- 
conductors differ from the ideal in various 
ways, but let us assume the ideal in seeing 
what happens at the target. 

The target can be thought of as an array 
of tiny capacitors, as in fig. 3(B). One side 
of each capacitor is connected to the tin ox- 
ide conductive layer and from there to the 
tube’s target connection ring. This ring is 
connected through a resistor to a target volt- 
age source; normally +10 to +40 volts de- 
pending on the tube type. The free ends of 
the elemental capacitors are scanned by the 
electron beam which deposits electrons until 
the free ends are charged down to cathode 
potential (0 volts). At this point each capac- 
itor has say 20 volts across it. Assume that 
a spot of light hits one area of the target as 
shown in fig. 3(C). The resistivity of the 
photoconductor drops in that one spot; it is 
no longer a good insulator. This causes a lo- 
calized R-C discharge of that elemental ca- 
pacitor. This does not give rise to any output 
current directly. It does gradually change the 
voltage across the capacitor during the time 
between scans. Since one side of the elemen- 
tal capacitor remains connected to +20 volts, 
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and the voltage across the capacitor has de- 
creased, the voltage on the free end of the 
capacitor will rise to some positive voltage 
with respect to ground. When the electron 
beam comes back to this spot it sees a posi- 
tive charge and electrons land on the target. 
During the brief period while the electrons 
are landing, there is a minute flow of current 
through the target load resistor. The tiny 
voltage drop across the resistor is coupled 
to the video amplifier and is the video signal. 
When the electrons land on the target the ele- 
mental capacitors are charged back down to 
cathode potential once again, erasing the 
charge pattern on the tube once each frame. 
(Note that it should be possible to “flash” or 
“shutter” expose a vidicon to convert a light 
pattern into a charge pattern, and then scan 
the tube when it is in the dark. This can be 
done with slow-scan vidicons such as the 
7290.) 

This has been a discussion of how vidicon 
targets normally operate. It is how a stand- 
ard vidicon operates at standard scan rates, 
and how a slow-scan vidicon operates at slow- 

scan rates. This mode of operation is expe- 
rienced whenever the target dark resistivity 
is sufficiently high. If the dark resistivity is 
too low for the scan rate being used, the ele- 
mental capacitors discharge before the beam 
gets back around again, even if no light falls 
on the faceplate. The dark current becomes 
very high and the difference in signal between 
illuminated target areas and dark areas be- 
comes very small. Slow-scan vidicons have 
extremely high dark resistivity. They behave 
like vidicons should even with frame times 
of a minute or longer. Conventional vidicons 
have appreciable dark current even at the 
standard frame time of 1/30 second. When 
used at the 8 second slow-scan rate they no 
longer operate in the normal way, but may 
still give a satisfactory output signal if the 
target voltage is reduced sufficiently. In this 
mode it appears that the changes in resistiv- 
ity are being read directly, or the variations 
in the charge on the line directly above the 
one being scanned are being read. The qual- 
ity of the picture using this mode varies con- 

[Continued on page 91) 

Articles on Amateur Slow-Scan Television 

Author Title Publication Date 

De Witt “Slow-Scanning Color” CQ penies1972 
Tschannen “Questions and Answers on the Solid-State 

SSTV Monior” in Technical Corre- 

spondence OST ey 9 bad RI a 
Miller & Taggart “Slow-Scan TV: Introduction and Basic 

Principles” bs Aug., 1972 
Macdonald ‘“Slow-Scan TV” First issue of monthly 

series GO July, 1972 

Taggart ‘A simple Solid-State Flying-Spot Scanner 

for Slow-Scan Television” if July, 1972 
Smith “A Storage Tube Monitor for SSTV” OST July, 1972 
Patterson “Sync Generator for SSVT” Ham Radio June, 1972 
Jones “SSTV” First issue of monthly column ifs June, 1972 
Richarz “SSTV” Monitor the Easy Way” TS May, 1972 
Hutton “Tuning Indicators for SSTV Monitors” 73 Parnes o7 2 
Hastings “What You Always Wanted to Know 

About SSTV” OST Jan:, 1972 
“Slow-Scan Television (SSTV )” in the 

Radio Amateur’s Handbook ARRL 1972 
Hall “Robot Research Model 70 SSTV Monitor 

and 80 Camera,” in Recent Equipment OST Nov., 1971 

Stone & Schechner “Conversion from Fast-Scan to Slow-Scan 
Television” Ham Radio July, 1971 

Tschannen “A Solid-State SSTV Monitor” OST Mar., 1971 

Gorga ‘Magnetic Deflection for SSTV” 73 Réb.31971 
Cohen “A Slow-Scan Patch Box” Vi) Feb:; 1971 
Cohen, Husted, & “Computer Processing of Slow-Scan 
Lintz Television Pictures” Ham Radio July, 1970 
Cohen & Tarr “An Improved Method for the Transmis- 

sion of Color Information by Slow-Scan 
Television” 73 July, 1970 
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Briles & Gervenack 

Cohen & Tarr 
Cohen 
Ingerson 

Cohen, Harmon, & 

Veazey 
Taggart, Cohen, & 
Tarr 

Taggart 

Backman 
Taggart 

Miller 
Hutton 

Popkin-Clurman 

Taggart 

Watson & Horne 

Hutton 

Taggart 

Horne 

Deutsch & Simpson 

Hutton 

Cohen 

Sulu 

Macdonald 

Macdonald 

Simpson 

Macdonald 

Macdonald 

Macdonald 

Plowman 

Macdonald 

Macdonald 

Macdonald 

“Slow-Scan TV Viewing Adapter for 
Oscilloscopes” 

SSTV Pictures Sent from Viet Nam 
“Slow-Scan Color Transmission” 

“Slow-Scan Television,” letter to the Editor 
“Applications of Information Theory to 
Slow-Scan Television” 

“Sampling Techniques” 

‘“Slow-Scan Color Television” 

“Slow-Scan Television” 
iced PNAS 

“A Procedure for the Reception of Slow- 
Scan Color Pictures Using Additive 
Synthesis” 
“Slow-Scan Television” 

“A Slow-Scan Television Signal 
Generator” 

“A Simple Inexpensive FM to AM Con- 
verter for Slow-Scan TV and Facsimile” 
“U.S.-Europe Two-way Slow-Scan 
TV QSO” 

“New Solid-State Camera and Monitor for 
Slow-Scan Television” 

‘A Fast-Scan Vidicon in the Slow-Scan 
TV Camera” 

“Slow-Scan with Regular Vidicons” in 
_ Technical Correspondence 
“Slow-Scan TV Pictures Exchanged 
Between Canada and Sweden” 
FCC Approval of Slow-Scan TV Docket 
“A Continuous Motion Narrow Band 
Television System” 
ARRL Comments on FCC Slow-Scan TV 
Proposal 

FCC Proposal on Slow-Scan TV 

“A Slow-Scan Television Picture 
Generator” 

“An Economical Slow-Scan Television 
Monitor” 
Amateur Television Issue, SIRAN, 

Journal of the Bangalore (India) 

Amateur Radio Club 
“Slow-Scan TV Communications with 
Antarctica” 

“Pseudo-Random Scanning” in Technical 
Correspondence 

“Narrow-Band TV using Pseudo-Random 
Dot Scan” in Technical Correspondence 

“Twenty-Meter Slow-Scan Tests” 

“A Slow-Scan Vidicon Camera” 

“A Compact Slow-Scan TV Monitor” 

Slow-Scan Picture Transmission, The 

British Amateur Television Club, London 

“S.C.F.M.—An Improved System for 
Slow-Scan Image Transmission” 

“Slow-Scan Image Transmission Trans- 
mission: A Progress Report” 

“A New Narrow-Band Image Transmission 

System” (Spanish translation in Revista 
Teclegrafica Electronica 
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Fy The Kenwood R-599 Receiver 

SIMMGOR oer ce PORE RRR Sg Se MOSSEL, PUSS. 69s ea ng: 

LiatlTV’S 

MOST AMATEURS HAVE NEVER OWNED A RECEIVER AS GOOD AS THE R-599 

The R-599 is part of a system. When 
operated with its companion T-599 
transmitter you get full transceive 

\ The R-599 is all Solid-State... no 
tubes to wear out and be replaced. 

~ Less heat so it is more stable and more 
reliable. Most owners report service 
free performance month after month, 

operation. 

The R-599 literally screams value. 
Dollar for dollar you can’t buy another 

year after year. 

The R-599 is more versatile. It copies tie : 5 
; : receiver anywhere that will match the 6p TT SSB, CW, AM and FM, And it copies ® eee 

them well. One half microvolt sensitiv- 

Ce) The R-599 can be operated directly off 
your 12V battery... with very low 

> drain. It is also an ideal novice receiv- 

of price. 

The R-599 has greater frequency range. 
All amateur bands 160 through 10 

meters as supplied and including 6 and 
2 meters with accessory self-contained 
converters. The Price . . . $349.00 

ity on SSB means you hear any signal 

audible on any other receiver regardless 

er... having standard provisions for 

crystal controlling the T-599. 

The 1-599 Transmitter: Clear, stable, se- — <M ' we | Another Kenwood value leader... 
lectable sideband, AM and CW e 4-way eo Z eae ae eo j 
VFO flexibility plus Receiver Incremental # § j es. ~ J the superb TS-511S Transceiver 
Tuning (RIT) when used with the R599 * | hae — Five bands, SSB and CW transceive. 
Amplified ALC ¢ Built-in VOX © Full meter- } — _ - oe Built-in VOX, crystal calibrator 
ing, including cathode current, plate volt- Be : noise blanker® receiver incremental 

we; Seiya : 7 ’ 
age, ALC and relative Power Output 
Built-in CW Sidetone monitor and semi- . tuning, 1 KHz frequency readout, 8 

automatic break-in CW © Built-in power © wi Be i pole filter, stable FET VFO, dual 
supply «© Maximum TVI protection © Em- : * «x : al conversion and accessory CW filter. 
ploys only 3 vacuum tubes e : 5 BERS snes: coe se The price... $415.00. 

The price... $395.00 : 

gs 

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 
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CQ Reviews: 
The Pickering kb/2000 

Universal Code Generator 
BY WILFRED M. SCHERER,* W2AEF 

Ss OME time ago CQ reviewed a Pickering 
electronic keyer,! a solid-state job which in- 
stead of employing a paddle by which the 
operator himself forms code characters, au- 
tomatically produces perfect code characters 
in response to pressing buttons on a type- 
writer-like keyboard. 

The latest innovation for this type of a de- 
vice is Pickering’s Model kb/2000 Universal 
Code Generator which is a highly flexible and 
sophisticated instrument. Its value lies in its 
ability to permit an operator to handle more 
traffic and more circuits with greater accu- 
racy. It relieves him of much of the routine 
burden of message transmission and also 
frees him completely from timing skill in 
sending International Morse Code. As a mat- 
ter of fact, it is not necessary to know the 
code at all or even to be a good typist. The 
output of the machine produces perfectly- 
formed characters, character spaces and 
word spaces. 

More specifically, here is what can be done 
with the basic unit: 

1—With the machine operated as a type- 
writer, a message can be typed, or loaded, 
into the device as fast as the operator wishes 
for immediate transmission. As this is done, 
the output code speed will be determined 
only by the setting of the speed control which 
is calibrated in one-w.p.m. steps from 10 
to 69. 

2—A message of up to 96 characters? may 
be pre-loaded into the kb/2000, but instead 
of being immediately transmitted, it may be 
stored for later use. 

3—In the case of a break-in situation, pro- 
visions are included to halt any stored data 

*Technical Director, CQ. 

1“CQ Reviews: The Pickering Model KB-1 Elec- 
tronic Keyer,” CQ June 1971, p. 56. 

“A character is defined as any combination of 
dots and dashes up to a total of six, with no 
spaces. Accordingly, other characters, besides 
the normal ones, can be provided with the ma- 
chine at any position on the keyboard (except 
for the control characters at one end). 

during a transmission and then to be contin- 
ued as is, or to be cleared for additional in- 
formation to be typed in. 
4—The unit may be supplied with one or 

two optional memories, each with a capacity 
of 32, 64 or 96 characters (selected at the 
time the unit is ordered). Each memory is 
loadable from the keyboard. 

5S—Where a message is longer than the 
available storage space in any one memory, 
it may be divided between memories which 
later can be automatically actuated in proper 
sequence for transmission of the complete 
message. 

The instrument thus can be useful for am- 
ateur radio use particularly in relation to 
contest operation and message handling, and 
especially valuable for commercial commu- 
nications services. Its versatility and simplic- 
ity of operation will be described shortly in 
more detail. 

Brief Technical Data 
A block diagram of the unit indicating 

the essential lineup is shown at fig. 1. The ele- 
ments drawn with dashed lines are the op- 
tional sections, otherwise the diagram rep- 
resents the basic setup for the kb/2000. 

cont | 

Indicators, 
Switches 

Xmtr 

Control 

Instr. 

Decoder 

Character 

Generator 

Keyboard 

UMessage | 
Memory 

Fig. 1—Block diagram for the kb/2000. Sections 
outlined with dashed lines are optional ones. De- 

tails are given in text. 

Output 

Circuits 
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Data for the messages is fed from the key- 

board and is applied to the three storage 

boxes (the buffer and optional memories 1 

& 2). The fourth optional storage section, a 

message memory, needs no message data 

from the keyboard, inasmuch as it is set up 

at the factory with a fixed specific message as 

ordered by the customer. 

The output of the desired storage section 1s 

selected by pushbuttons identified as to func- 

tion and is fed to the character generator 

which produces code output at the selected 

speed by means of a mercury-wetted relay. 

The speed control is a digital switch with the 

speed indicated numerically. LED’s indicate 

the number of characters loaded into the 

buffer or the memories. 

The instruction decoder monitors the out- 

put characters and via the control section 

tells the machine what to do or how to pro- 

ceed with the desired functions or sequences. 

The transmitter control activates the trans- 

mitter as may be desired for tuneup or other 

tests. 

Included in the unit is a sidetone moni- 

tor and loudspeaker along with volume and 
pitch controls. The output is a sine wave with 
at least 1-watt of power available. 

The keyboard is an N-key rollover type 
which means that the machine responds only 
to the order in which the keys are struck, not 
on how they are released. This is a more de- 
sirable feature over conventional systems. 
The key switches are sealed reeds and may 
easily be replaced if necessary. 

The data storage is handled by MOS shift 
registers. All logic is TTL and the logic ele- 
ments are plugged in for easy maintenance. 
The use of the LED’s ensures long life for 
the indicators. A dual-Pi power-line filter is 
incorporated which provides at least 50 db 
of r.f. attenuation at 5 mHz to the a.c. line. 
Operation of the unit may be had from either 
a 125 or 250 v.a.c., 50/60 Hz, source with 

voltage selection obtained by an internal 
switch. Power consumption is approximately 
20 watts. The size of the unit is 6” 13" 14" 
(H.W.D.) and it weighs 14 Ibs. 

Operating Details 
We'll first take up operation of the basic 

kb/2000 which is simply conducted as fol- 
lows: This version contains a 64-character 
buffer which is a FIFO (first-in-first-out) 
type. There are three panel controls to set 
up the desired procedures. These are BUF 
CLEAR, BUF LOAD and BUF RUN, the last two 
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of which have indicator lamps to show the 
existing status. For normal operation (that 
is, immediate transmissions) you press BUF 
RUN and begin typing while also watching 
the digital indicator so as not to exceed 64 
characters at any one time. The transmitter 
will be keyed by the internal relay at the rate 
for which the speed control is set. 

The buffer readout is destructive; that is, 

after all the characters in the buffer have been 
transmitted, the buffer will be empty and the 
indicator will show “00”. However, typing 
may be continued at any time as long as the 
character count is below 64. Thus, even 

though the output speed may be set for a 
slow rate, a message can be burst typed into 
the buffer, allowing the user to turn to other 
duties while the machine grinds out the data 
in perfect code. By typing in more data be- 
fore the buffer is empty, a steady output 
stream may be maintained, allowing a com- 

plete message of any number of characters. 

Pre-Load Message 
To pre-load the buffer for a later trans- 

mission, you press the BUF LOAD. Now, when 
a message (limited to 64 characters) is typed 
in, there will be no output. Subsequently 
pressing the BUF RUN will then transmit the 
stored message. In the event of break-in by 
the receiving station, the output may be 
halted by pressing BUF CLEAR. This will wipe 
out all the remaining characters from the 
buffer. On the other hand, pressing the BUF 
LOAD will cause the output to stop without 
destroying the remaining contents of the 

buffer. 

Optional Functions 
So much for the basic operation. Now 

let us see the added versatility provided by 
the use of the optional memories. 

For such operation there are additional 
buttons on the control panel or the keyboard. 
The loading procedure of a one-memory sys- 
tem is quite simple. You first press M1 CLEAR, 
next M1 LoaD and then proceed to type into 
the memory, making sure not to exceed the 
number of characters shown by the LED 
indicators. At the conclusion you tap the EOM 
(End-Of-Message) key, then press M1 STORE. 

The message is now in storage and the char- 
acter counter is connected back to the buffer. 

To put the contents on the air you simply 
press M1, a red key at the left of the key- 
board. The message will then be transmitted 
and at its conclusion the machine will auto- 



The Pickering .KB/2000 Universal Code Generator. On the sloping panel are the operating control 
switches and their associated LED indicators (center), speed control thumb switches and indicators 
(left), and character count (LED readout at right). One of the large push button switches at the 
far left is the on-off switch; the others may be wired during manufacture for various functions 

such as transmitter tune, etc. Included on the keyboard are a variety of common c.w. symbols and 
the two red keys by which the M1 or M2 memories are called up, and the End of message (EOM) key. 

matically switch back to the buffer and wait 

for new instructions. 
In the meanwhile, however, other data may 

be typed into the buffer and when the mem- 
ory readout has been completed, the machine 
will switch back to the buffer and pick up 
the new characters held therein, making ad- 

ditional message data available. 
The whole procedure is quite simple and 

is quickly accomplished once you’ve caught 
on to it. After about an hour’s practice, you'll 
experience additional flexibility that is pos- 
sible with the kb/2000. For example: had 
the EoM character® not been typed into the 
memory, the machine will continue to repeat 
the contents of that memory until it is man- 

3The EOM character is a control character that 
is not transmitted, as its function is only to in- 
struct the machine to switch back to the buffer. 
However, it is employed like any other charac- 
ter. It can be loaded into any memory, and when- 
ever it is encountered, it will cause the required 
switch. Similarly, M1 (and M2 in a two-memory 
machine) is also a control character and when- 
ever it comes up will cause a switch to Mem- 
ory 1 (or Memory 2). 

ually interrupted by pressing the BUF RUN 
button. 

Two-Memory Operation 
The unit observed for this review was 

equipped with two 32-character memories, 
so we had a chance to experence how much 
more powerful message control is possible 
under these conditions. 

For example, consider the usual message: 
It consists of a preamble, a text and a suffix. 
In general the preambles are nearly identical 
to each other, as may be the suffixes. Only 
the texts differ. Thus a preamble can be load- 
ed into Memory 1 and a suffix into Memory 
2. These are now available for call at any 
time. 

To send a complete message, the operator 
begins by striking M1 which starts the pre- 
amble. While this is running he loads the 
buffer with the text, terminating the text with 
the character M2. The machine will then, at 

the end of M1, switch to the buffer for the 
text, switch back to M2, send the suffix and 

return to the buffer for further information. 
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Where the preambles are not always the 
same, the kb/2000 can also handle this situa- 
tion by splitting the memories into several 
smaller pieces. For example, this is how it 
may be worked out in a contest:* Assume 
that the first half of the contest exchange is 
as follows: 

NR 233 W2AEF 579 NYCLI K 
Only the italicized items here are variable; 
all the rest are fixed and can go into a mem- 
ory. If it is desired to give every station a 
579, that also can go in storage. For the 
above example you load Memory 1 with: 

NR (EOM) W2AEF (EOM) 
NYCLI K (EOM) 

where EOM means the END-OF-MESSAGE key. 
A total of 21 characters, including spaces, is 
now loaded into the memory (there need be 
no space between the K and the last EOM). 
When it is time to put the composite message 
on the air, it is necessary to type only the 
following nine keys: 

(M1)233(M1)579(M1) with no spaces. 

The resulting output will be the contest ex- 
change first noted above. 

For an exchange with the next station, the 
typing will be similar, except for the message 
number and signal report. For even more 
simplicity, the report could have been put 
into the memory, in which case it would be 
necessary to type only (M1)233(M1). 

Where a second memory is provided, an- 
other contest exchange can be loaded into it 

and be quickly called upon when required. 
If a station is heard calling a contest CQ, 

you can press the BUF LOAD and type in his 
call a couple of times, followed by the on- 
the-air typing noted above. After he signs, 
pressing the BUF RUN will make the entire 
calling sequence automatic. 

Long Messages 

When a message is too long to fit into one 
memory, it may be split up between the two 
in a two-memory machine by loading as 
much as possible into Memory 1, terminating 
the typing with the M2 key, loading the re- 
mainder into Memory 2 and terminating the 
typing with the Eom key. Striking the M1 key 
will cause Memory 1 to go on the air and 
when it empties, it will automatically call M2 
to accomplish the splice to Memory 2. There 
is no delay in the splice, because it takes 
place in microseconds during the last char- 

4Tom Pickering tells us that at least two of the 
kb/2000’s will be heard in an upcoming contest. 
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acter in Memory 1. If necessary while this 
is going on, the buffer still can be loaded 
for more data and will be called upon after 
the memories have finished running. 

MSG Function 
Another optional feature is a so-called 

“MSG” Function. This incorporates a simple 
read-only memory, factory-loaded with a 

specific message of arbitrary length. It can- 
not be changed in the field. It is placed in 
operation by striking the Msc key. The mes- 
sage contains its own EOM character to return 
to the buffer when the message has been 
completed. 

RTTY Applications 
A different machine, the Pickering Model 

kb/2000-10 is a Baudot-output keyer with 
all the optional memory features of the 
kb/2000, but is designed for use on 5-level 
teletype gear. Figure shift and letter shift are 
automatic. 

Conclusion 
If you can afford it, the kb/ 2000 Universal 

Code Generator will be a good adjunct in 
the amateur shack for convenience and a lot 
of fun to boot. As for commercial communi- 
cations services, it can be a worthwhile in- 

vestment for the efficient handling of traffic. 
The basic unit is priced at $1740. Prices 

on the various options along with additional 
information may be obtained from the manu- 
facturer: Pickering Radio Company, Pro- 
fessional Plaza, Portsmouth, Rhode Island 

02871. —W2AEF 

“The console here is unusual... .”” 

panics 



The sensitive modulation monitor is housed in a 
5% x 3 & 2%" aluminum box. Controls at the 

top are On/Off/Gain and Tuning. Below the Tun- 
ing control are the Monitor-Amplifier switch, and 
jacks for audio input and headphones. A small 

collapsible whip antenna plugs in at the top. 

Sensitive 
Modulation 

Monitor 

BY WILLIAM F. SPLICHAL, JR.,* 

WA6OVO 

~ 

A COMPACT combination modulation mon- 
itor/audio amplifier was designed to use al- 
most any type high beta silicon NPN and 
PNP transistors and operate from a single 
1.5 volt battery. Because the amplifier re- 
quires no critical components, junked tran- 
sistor radios or surplus transistorized com- 
puter boards will supply most of the parts 
required, The unique high gain audio ampli- 
fier features a low noise cascode input stage 
and an output stage which will drive a 
speaker or headphone. The amplifier has no 
tendency to oscillate because of the inher- 
ently stable cascode input circuit and gen- 

*1160 Brace Ave., Apt. 8, San Jose, Cal. 95125 

Interior view of the monitor shows 
the placement of the tuned circuit 
at top left and a.f. amplifier cir- 
cuit board at left. At the far right 

is a pin jack for connection to an 
antenna. 

erous use of negative feedback in all stages. 
Passive reception of r.f. signals up to approx- 
imately 200 mHz is obtained by rectified de- 
tection of a.m. signals and slope detection of 
f.m. signals. This very sensitive monitor/au- 
dio amplifier will have many uses around the 
ham shack as a modulation monitor, signal 
tracer, audio amplifier, or hidden transmit- 
ter locater. 

Circuit Operation 
The parallel resonant circuit L,Cy (see 

fig. 1) is tuned to the desired reception fre- 
quency by capacitor C., and is fed by a short 
pick up lead plugged into jack J,. The s.p.d.t. 
switch S$, selects either r.f. signals detected 
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Fig. 1—Schematic diagram of the sensitive monitor for checking a.m. or f.m. modulation, or for 
local reception of transmissions from aircraft, etc. The diode detector feeds a very high gain audio 
amplifier which drives a built-in speaker or headphones. A switch selects either detector output or 
input from a front panel jack for use as an auxilliary a.f. amplifier. All resistors are 1/2 watt or 
less; capacitors greater than 1 are in pf unless otherwise indicated. Decimal values are in mf. 

by diode D,, or audio signals applied to 
jack Jo. 

Audio signals selected by switch S$, are 
coupled into the amplifier input via capacitor 
C, to the base of transistor Q, which is the 
input transistor of the cascode amplifier, 
Q,Q». Current through transistors Q,Q5 is 
maintained at a low value to enhance the 
signal to noise ratio. The signal developed 
across resistor Rg is coupled directly to the 
base of Q. which is connected in a comple- 
mentary arrangement with the cascode input 
Stage. Bias and negative d.c. feedback from 
the collector of transistor Q, is fed back to 
the input of transistor Q, via resistor R; and 
the a.c. component is decoupled by capacitor 
C,. Potentiometer R. adjusts the amount of 
input audio signal and the bias to control the 
gain of the input stage. 

The signal developed across resistor Rg is 
coupled via capacitor Cy to the complemen- 
tary amplifier 0,0,. Signals developed across 
resistor R,,; are coupled directly to the base 
of transistor Q;. The amplified output devel- 
oped at the collector of Q; is applied to a 4 
to 50 ohm impedance speaker or headphone 
plugged into jack J,. Resistor Ri, is con- 
nected to the collector of Q, to provide bias 
and negative feedback for the complemen- 
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tary amplifier Q,Q;. Capacitors C; and Cj, 
limit the high frequency response of the am- 
plifier. A low battery drain of approximately 
10 ma insures long battery life from a single 
1.5 volt penlite cell. 

Construction 

The monitor was constructed in a small 
metal mini box chassis (24%” « 3” Kk 5%”) 
as shown in the photos. Although the ampli- 
fier is shown fabricated on a printed circuit 
board, it may also be constructed by wiring 
the components to terminal strips or Vector- 
board if more desirable by the builder. Fig- 
ure 2(A) is the negative of the amplifier 
which has been laid out on a 3” X 1%” 
printed circuit board with fig. 2(B) showing 
the parts placement. Layout of the compo- 
nents is not critical and is shown in interior 
view photo. A two inch 8 ohm speaker was 
mounted at one end of the box and a reso- 
nant circuit comprised of capacitor C, (5 to 
5Opf) and L, (#18 wire, 4 turns, 1/4” i.d.) 
for monitoring between 75 to 150 mHz was 
placed at the other end. Coils for monitoring 
other frequencies can be wound easily or se- 
lected from the “junk box” with the aid of 
a grid or tunnel dipper. Germanium diodes 
(1N34, 1N64, 1N66) were found to be more 



sensitive as v.h.f. detectors than silicon di- 
odes because of the lower forward voltage 
drop (.2 volt versus .5 volt). The type of 
high beta NPN and PNP transistors used in 
the amplifier is not critical but should have 
a beta of 100 or greater for best results. 

Using The Monitor 

R.f. signals are monitored by plugging a 
1 to 3 foot pick up wire or telescoping an- 
tenna into Antenna jack J,. Replacing jack J, 
with a coaxial connector will enable a loop 
antenna to be attached to the monitor for 
finding hidden transmitters. The selector 
switch S, is placed in the MoNiToR position 
and the GAIN control is used to control the 
volume. Maximum audio gain is obtained 
with the GaINn control positioned approxi- 
mately 75% fully clockwise. No output is 
obtained with the GaIN control positioned at 
either the fully clockwise or counter-clock- 
wise position. This is because the input stage 
is cut off with the control set at the fully 
counter-clockwise position and the audio sig- 
nal is bypassed to ground by capacitor C, 
when the control is set at the fully clockwise 
position. A headphone may be plugged into 
PHONE jack J, for monitoring a transmitter 
to prevent feedback when near the micro- 
phone of the transmitter. 

Placing the selector switch S, in the AUDIO 

Fig. 2—(A) Actual size layout of 
foil side of circuit board for af. 
amplifier, and (B) component 

layout. 

INPUT position enables audio signals to be 
connected to the amplifier by a shielded ca- 
ble for signal tracing or amplifying weak 
audio signals. A voltage doubler type r.f. de- 
tector probe, shown in fig. 3, can be easily 
constructed on the end of a shielded cable 
for r.f. signal tracing of r.f. circuits. 

Another interesting use of the amplifier 
was to easily monitor v.h.f. transmissions 
from pilot to ground stations while riding in 
a commercial aircraft. A 24 inch pick up wire 
was placed near a window and a hearing aid 
earphone was driven by a miniaturized ver- 
sion of the amplifier built in a small metal 
cuff link box. This passive type of receiver 
is completely safe to operate on aircraft as 
it contains no oscillators which could radiate 
and cause interference with communication 
or navigational equipment. | 

Coaxial 

Cable 
Ce De 
.001 1N34 

Fig. 3—Circuit of r.f. detector probe permitting use 
of the a.f. amplifier for signal tracing in r.f. cir- 

cuits. Probe is of the voltage doubler type. 

January, 1973 @ CQ e@ 6] 



The Social 
Receiver 

BY VERNON DAWSON,* K6RRC 

1 fan inspiration for this article was occa- 

sioned by the thought that any problem pre- 

sented to a person in familiar terms, related 

to his own interests, becomes more under- 

standable than if the same problem were 

posed in terms foreign to him. Given this 
premise, I will attempt the following equa- 
tion: namely, speaking in electronic terms, I 

will use members of society as the signal, and 
I will use the present economic-socio-cultural 

milieu as the radio receiver. For this example 

I propose to use the superheterodyne receiver, 

which is most commonly used today, though 
a tuned radio frequency receiver (TRF) 
would serve as well. To review our typical 

receiver see fig. 1. 
In the first stage of the receiver (mixer Os- 

cillator), by mixing incoming signals with 
the local oscillator frequency, I obtain many 
additional products, and this, in turn, I feed 

to the intermediate frequency (1.f.) stage. 
The frequency to which the if. is tuned de- 
termines which signal will pass on to be heard 
at the speaker. The design of the i.f. stage 
will determine the band pass and possible 
gain of the selected frequency to be detected 
in the next stage. 

Looking at fig. 2, you will see an example 
of the receiver selecting a wanted station 
from among signals 10 kHz apart. As the sig- 

*7304 Tenth St., Rio Linda, Cal. 95673 

1010 kHz 

1000 " 

Fig. 2—The super 
heterodyne receiver. 

Tuning Oscillator 

(1455 kHz) 
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Fig. 1—The elementary receiver. 

nals pass through the receiver, some signals 
are attenuated while others are amplified. 
Also, the selected signal determines the over- 
all gain of the system, as it alone develops 
the automatic volume control voltage in the 

detector a.v.c. stage. 
Now, in fig. 3 is drawn a diagram of a re- 

ceiver circuit to which the economic-socio- 
cultural system is to bé equated. I have cat- 
egorized the input of this economic-socio- 
cultural receiver spectrum as from A to J. As 
in the other receiver, it will choose E. E, in 
this study, represents persons with the fol- 
lowing characteristics: Male, white, healthy 
and well-fed, at least average intelligence, 
with middle-class parentage and a Christian 
background. As one moves away from this E 
pattern toward A or J, we find all of the 
groups that are adversely affected by var- 
ious chauvinistic prejudices—Blacks, Chica- 
nos, Indians, Jews, et al. The list is almost 

endless, from the small minorities of militant 
radicals, right or left, to the majority-minor- 
ity of women. The enlightened few who are 
not in tune to the amplified center are mean- 
ingfully removed, as their political and eco- 
nomic influence is of no practical con- 
sequence. 

As the young approach this selective bar- 
rier and try to pass through the first response 
transformer, it can be readily seen that those 
who are of, or very near to, the E group, ad- 

vance easily. This group is more easily moti- 
vated to achieve since the rewards of upward 
mobility are more easily grasped. 

Audio Amplifier 

Power Supply 



Educational 

Fig. 3—The social 
receiver. ABCDEFGHI 

Majority 

Culture 

On the other hand, those within the un- 

derprivileged groups whose lives, physically, 
mentally, and often emotionally have been 
stunted by deprivation, hunger, and educa- 
tional lack, find it difficult and near-impos- 
sible to cope with the reality of the stress and 
strain of social survival with dignity. As a re- 
sult, the motivational response (output volt- 
age) of such deprived individuals is much less 
than that of those of the center group, all 
else being equal. If, by chance, an off-fre- 

quency group, or individual should achieve 
a high motivation, or have talent beyond the 
norm, such a group or person might produce 

Occupational 

and Economic 7 and Social 

Environment Hi Opportunity 

(Priority) 

Political, Military 
Economic 

and Economic Gain 

Management Groups ; 

Government and 

Economic Interests 

the same output voltage as the center type. 
In this case, as shown in fig. 3, it is very ob- 
vious that the rewards would not be equal to 
the effort expended. 

In conclusion, it may be stated that if, by 
widening the i.f. band pass, (as in color TV 
ii. Systems) each member of society were 
guaranteed the right to achieve on the basis 
of native intelligence and/or ability, and not 
“screened out” by the social repression of a 
prejudiced society, all persons would benefit 
by the increased receptivity and interaction 
of a much wider scope of talented achieve- 
ments. a 

Late OSCAR-6 News 
BY GEORGE JACOBS,* W3ASK 

Tz Oscar-6 radio amateur communica- 
tions satellite is successfully completing its 
first month in space as this is being written, 
and is already far and away the most popular 
of the amateur satellites launched to date. 

Hundreds of two-way QSOs have taken 
place through the satellite’s 2-to-10 meter 
repeater, involving at least three dozen coun- 
tries, and the count is climbing rapidly. For 
example, during the three day period Nov. 
2-4, DK2ZF in Western Germany worked 

dozens of stations in a total of 22 different 
countries, including the following: DJ4ZCA, 
DM2BEL, EA4AO, EI6AS, F1UP, G3PWJ, 
GIZ30NF, GW3LEW, HB9IN, HGSAIR, 
I3LDS, LA8WF, LX1DB, LZ1FO, OE3- 
XUA/3, OH3AZW, OKI1MBS, ON4GF, 
OZ1IOF, SM2CFG, UM6MA and VE2BYG. 
He also heard SP2DX, W1QXX and W2- 
MRX calling CQ but didn’t have enough time 
to work them! 

On this side of the Atlantic, after only the 

*11307 Clara St., Silver Spring, Md. 20902 

first two weeks in orbit, VE2BYG reported 

working a total of 105 stations through the 
satellite’s repeater, among them 8 countries, 

21 states, 4 Canadian Provinces and 9 trans- 
Atlantics. 

Here’s one that will make Frank Anza- 

lone’s, CQ’s Contest Editor, hair stand on 

Photo of what was probably the first 2-way SSTV 
contact through OSCAR-6. It was made between 

WAQUHV and W9NTP during orbit 30 on Oct. 18. 
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Radio Aielour Satellite | Corporation 
#0. BOX 27, WASHINGTON, D.C. eee USA $ 

Official OSCAR- 6 QSL eard now Bernd Rent AMSAT 

to confirm reports of reception through the satellite. 

end. During the CQ WWDX Phone Contest 

several stations were heard exchanging con- 

test reports through Oscar 6’s 2-to-10 meter 

repeater! How will you score those Frank? 

On October 18, WONTP and WA9UHV 

completed the first reported 2-way SSTV 

QSO through the satellite (see photo). 

OSCAR-6 Operating Schedule 
May Be Reduced 

Oscar-6 continues to orbit the earth every 

115 minutes, crossing the equator about 

28.75 degrees progressively to the west for 

each new orbit. Telemetry reports indicate 
that all is reasonably well aboard the satellite, 
except for somewhat lower than expected 

battery voltage, sudden shut-downs of the re- 
peater, and low output from the 29.45 mHz 
beacon signal. 

To keep battery voltage at a safe level it 
has become necessary to take the repeater 
out of service for varying periods of time. 
This permits the solar cells on the satellite’s 
surface to recharge the batteries. In mid- 
November AMSAT decided to operate the 
satellite Friday evenings and all day on Satur- 
days and Sundays, but to restrict its use on 
weekdays depending on battery voltage level. 
Operational schedules will now be included 
in orbital announcements. Since they are sub- 
ject to change, be sure to check them from 

time-to-time.! 
All-in-all it still looks very much like 

Oscar-6 will enjoy a long life, if it is used 
wisely. AMSAT again cautions stations using 
the repeater to restrict effective radiated 
power (e.r.p.) towards the satellite to less 
than 100 watts, or not more than is necessary 
to conduct successful communications. E.r.p. 

1Available 24 hours a day from the AMSAT 
Hotline: 301 654-1166. See also the latest W1- 
AW transmission schedules appearing in QST, 
Wovesl972.p5 118. 
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is equal to the c.w. power fed to the antenna 
system, multiplied by the power gain of the 
antenna in the direction of the satellite. 

OSCAR-6 QSL Card 
A special multi-colored Oscar-6 QSL card 

has been received from the printers and is 
now going out in response to each verified 
report received by AMSAT (see photo). Re- 
ports of stations heard or worked through the 
satellite should be sent directly to AMSAT, 
P.O. Box 27, Washington, D.C., 20044, using 

the reporting format contained in “OSCAR- 
6: IT’S IN ORBIT!!!,” which appeared in 

the December, 1972 issue of CQ. Two-way 
QSOs conducted through Oscar-6 should be 
QSLed between the participating stations in 
the usual manner. 

Frequency Info 
Listening to Oscar passes indicates that 

many stations are still having difficulty be- 
tween transmit and receive frequencies. 
Oscar-6’s repeater accepts transmissions 

[Continued on page 91] 

Corresponding 

Transmit Receive Freq. 

Freq. (mHz) (mHz) 

145.900 29.450? 
145.905 29.455 
145.910 29.460 
145.915 29.465 
145.920 29.470 
145.925 29.475 
145.930 29.480 
145.935 29.485 
145.940 29.490 
145.945 29.495 
145.950 29.500 
145.955 29.505 
145.960 29.510 
145.965 22.915, 
145.970 29.520 
145.975 29025 

145.980 29.530 
145.985 29. 53D) 
145.990 29.540 
145.995 29.545 
146.000 29.550 

Table I—Relationship between transmit and re- 
ceive frequencies through the OSCAR-6 satellite. 

2Do not transmit on 145.90 mHz since 29.45 
mHz is reserved for beacon transmissions. 



AtoZ 
DURWARD J. TUCKER, W5VU- 

Drawn partly from the pages of CQ, and partly from 
previously unpublished material, this new RTTY clas- 
sic has been produced to fill the void in RTTY knowl- 
edge among amateurs and professionals alike. 7 

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. 
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BY JOHN A. ATTAWAY,* K4IIF 

a appy NEw YEar! Feliz Afio Nuevo! Gu- 

tes Neues Jahr! Bonne Année! Buon Capo 

d’Anno! Szczesliwego Nowego Roku! Shana 

Tova! and Gott Nytt Ar! to all our amateur 

radio friends the world over. 

As we start another new year memories of 

new year’s past, and the things happening in 

the world of DX, seem to flood the mind. 

Thumbing back through CQ for January, ’72 
we find a picture of the operating crew for 
the ET3ZU/A DXpedition which made a new 
country of Jabal At Tair. Remember chasing 

that one. 
Two years ago, Charlie, TJ1AW, was get- 

ting set up in Cameroun, and the January is- 
sue announced that the new CQ C.W. and 

CO S.S.B. DX awards were off the ground 
and flying. Both have well-established honor 
rolls now. 

Jumping back 5 years to January, 1968 
we announced that the very first WPNX cer- 
tificate had been awarded to Mary Ann Cri- 
der who was then known as WN3HUP. Mary 
Ann must be about to renew WA3HUP for 
the first time now and has become one of the 
world’s top DXers and QSL Managers. We're 
pround that her career started with WPNX. 

Another 5 year leap to 1963 finds Urb Le 
Jeune, W2DEC, the DX EpiTor and reports 

of the exploits of W@MLY and W4BPD, in- 
cluding DXpeditions to TJ8, TL8, TN8, 
TERS) U3, P7218 Y 2.54; 5.v OO counties, 

P.O. Box 205, Winter Haven, FL 33880 
Wayne Hudson, VP- 

2EW/K5JZN, made 
437 contacts in 30 
countries during his 
recent DXpedition 
to Anguilla, His VP- 
2EW QSL, featur- 

ing the Anguillan 
beaches, is being 
routed from his 
home QTH, K5JZN. 
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9US5 and ZD9. Those were the heydays of the 
big worldwide DXpedition. 

A quantum skip to January, 1958 finds 
Don Chesser, W4K VX, just taking over the 
DX EpiTor’s reins from that grandaddy of 
all DX Editors, Dick Spenceley, KV4AA. 

Don’t seem like its been 15 years, does it 
Dick? 

So much for the past. Jerry and I and all 
the CO DX Committee wish you the best of 
skip for °73. 

The Countries Article 
In October CQ used my lengthy article on 

the various countries which make up the 
amateur radio list. They even featured it on 
the cover for which I am grateful. 

That article represented uncountable hours 
in the library pouring over maps, charts and 
encyclopedias and writing letters. Such a 
thing is a labor of love. Please give me this 
opportunity to thank all those who have writ- 
ten in with kind remarks on this effort. You 
made it very worthwhile. 

De Extra 

The Zone 15, Zone 33 Boundary: An inter- 
esting question developed this past autumn 
regarding the location of this boundary in re- 
lation to the Italian islands of Pantelleria 
(TH9), Linosa (IE9) and Lampedusa (IE9) 

in the Mediterranean. The question was 
prompted by an inquiry from the DX Old 
Timer’s Club of Palermo, Sicily who planned 
a trip to Pantelleria for the CQ Worldwide 
DX Contest in October. 

After examining the old maps at our dis- 
posal, the DX Department ruled that the 
above islands were in Zone 33. However, this 

ruling was challenged by a member of the CQ 
DX Awards’ Advisory Committee who felt 
that islands under Italian jurisdiction should 
be in Zone 15, the Central European Zone, 
not Zone 33, the Northwestern Zone of 

Africa. The point was made that in the con- 
tests a station in Zone 15 would get only one 
point for working other European stations, 
while a station in Zone 33 was on another 
continent, Africa, and got 3 points for each 

European contact. Thus it was a little more 
involved than simply another Zone multiplier. 

As a result of this challenge, the DX De- 
partment did an exhaustive study to deter- 
mine the most logical basis for resolving the 
question. Letters were written to the National 
Geographic Society and the Geography De- 
partments of 3 universities. The National 



Geographic Society pointed out that the 
matter was quite complex because “the 
islands are politically part of Europe, but two 
of them seem geographically part of Africa.” 
The Society suggested that we consider the 
geologic history of the islands and referred 
us to the Woods Hole Oceanographic Insti- 
tute and the International Oceanographic 
Foundation. 

Information from the Universities also 
failed to show a clear choice, as 2 schools of 

thought exist among geographers. Those 
favoring “human geography,’ ’which empha- 
sizes the cultural and political history of the 
inhabitants, were inclined toward Zone 15 as 
the island populations are Roman Catholic 
and Italian. However, those favoring the 
geological approach were inclined toward 
Zone 33 as the islands seemed geophysically 
to be a part of Africa. ° 

As a result of this difference of opinion it 
was decided to await information from 
Woods Hole and the International Ocean- 
ographic Foundation before making a deci- 
sion. In early September we received a letter 
from Dr. Cesare Emiliani, Chairman of the 

Division of Marine Geology and Geophysics, 
School of Marine and Atmospheric Science, 
University of Miami, replying for the Inter- 
national Oceanographic Foundation. Dr. 
Emiliani stated: “The islands of Linosa and 
Lampedusa definitely belong to the continent 
of Africa. Pantelleria is a continental frag- 
ment that could be assigned to either Europe 
or Africa. I would favor Africa.” 

In mid-September a letter was received 
from Dr. H. K. Wong, Associate Professor of 
the Department of Geology, Northern Illi- 
nois University, replying for the Woods Hole 
Oceanographic Institute. Dr. Wong stated 
that: “The boundary between Africa and 
Eurasia is partially defined by seismically and 
volcanically active Sicilian-Calabrian arc. 
According to the plate tectonics theory this 
implies that the 3 islands under discussion all 
lie within the African plate.” He further indi- 
cated that the classification of Pantelleria and 
Linsoa is questionable because of their vol- 
canic origin, with Africa being the best of a 
difficult choice. Lampedusa, however, is 
clearly situated on the African shelf, is not 
volcanic in origin, and should be classified as 
part of Africa. 

As a consequence of the above informa- 
tion, the DX Department has decided to 
accept the geophysical method of classifica- 
tion and uphold the earlier ruling that Pan- 

Vern, KIDRN, is a most enthusiastic member of 

the CQ DX Awards Advisory Committee, but we 
didn’t realize that he would go so far as to get a 
street named for our Worked All Zones award. 

WAZ street is the shortest in Ludlow, Mass., but 
Vern refuses to believe that the road to WAZ is 

either short or easy. (Thanks WIDGJ) 

telleria, Linosa and Lampedusa are in Zone 
33. This places Italian territory in Africa for 
amateur radio purposes, but this is certainly 
not unprecedented as Turkey, for example, 
lies partly in Europe and partly in Asia, but 
counts as a single country. 

The WAZ Program 

S.S.B. WAZ 

1028.22. VR 3IF 1033......JAIRWE 
102922...9050OR LO 342 ee. 5S DDIM 
10302 DENI LO35ae4caU.L LNW, 

3430..... WAQVBV 
3431..... JA3MXR 
343222. LLZASM 

Complete WAZ rules are shown on pgs. 
64-66 of the June, 1970 issue of CQ. Appli- 
cation blanks and reprints of the rules may 
be obtained by sending a_ self-addressed, 
stamped envelope to DX Editor, P.O. Box 
205, Winter Haven, FL 33880. 
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MIAMI BEACH, FLORIDA 

kkk KKK 

JULY 10 - 13, 1972 

W4EHW DADE COUNTY AMATEUR RADIO PUBLIC SERVICE CORPS 

MJAMI. BEACH, FLORIDA 

kkk kk kk 
1972 REPUBLICAN NATIONAL CONVENTION 

AUGUST 21-24, 1972 

WD4USA and WR4USA were eagerly sought by 
prefix chasers during the national political con- 
ventions in Miami. If you qualify for one of these 
cards route your QSL to Andy, W4IYT, P.O. Box 

501, Miami Springs, Fl. 33166, Enclose a self- 

addressed, stamped envelope. 

New and Rare Prefixes 
A4A - A4Z: This callsign block is allocated 
to the Sultanate of Oman. 

A51: A51PN appears regularly on 20 meter 
c.w. starting around 1200 GMT. 

AC3: AC3PT frequents 14250 kHz at irregu- 
lar intervals. 1400 GMT is a good time to 
listen for him. 

EL(@: EL(@H has been reported on the upper 
end of the 20 meter phone band. 

FC2: FC2CF was heard on 14240 kHz s.s.b. 

FC6: FC6ABP has been worked on 28570 

kHz. 

FH: Uli, DK2SI, was QRV from Moroni, 

Comoro Islands last summer as FH#DL. 
QSL to his home QTH. 

Nobumasa Wakabayashi, JH3CIQ, is really pour- 
ing it on with WPX endorsements this month. Nobu 

qualified for 350 prefixes on s.s.b., for the 15 
meter endorsement, and for the Asia and Africa 

continental endorsements. 
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The WPX Program 

S.S.B. WPX ! 
714......ZS2RM 716......JH3CIQ 
£2 an OZ1IWL 

c.W. WPX 

Mixed WPX 

354..... WASALB 356...... W6NJU 
355,,...KRO6IX 357.....3D6AX 

WPNX 
50...... WN5YMW 

VPX 
44.....UA3-27320 46...... UA9-154-27 
45......UA4-133-21 47.....UA3-151-18 

WPX Endorsements 

S.S.B.: W4NJF—1050, F2MO—750, WB6- 
DXU—650, YU1AG—600, WA2EAH— 
500, W2EHB—500, WB2FMK—4S0, K8- 
MMH—400, VK3SM—400, WASUDH— 
350, OZ1WL—350 and JH3CIQ—350. 

C.W.: DI7CX—750; K2ZAAC—700, VO1- 
AW—650, W2EVO—350, W6NJU—350, 
UBSVK—350, SP2AHD—350, and UA3- 
Wi—350. 

Mixed: DJ7CX—900, W4WSF—800, K2- 
AAC—750, W4HHN—600, W1IEQV— 
600, W2MB—600, SP9AI—600, WSLPO 
—550, KOPMZ—500, HI8LC—500, WA- 
5ALB—450 and W6NJU—450. 

40 Meters: W4WSF.* 

20 Meters: W4NJF, VK3LV and SP8SR. 

15 Meters: 14ZSQ, W4NJF and JH3CIQ. 

10 Meters: KREMMH and W4ANJF. 

Africa: W4WSF.* 

Asia: WAS5VDH, YU1AG and JH3CIQ. 

Europe: K9PMZ, YV7AV, YU1AG, SP9- 
AGS, SP8SR and WB2FMK. 

North America: KQOPMZ. 

Oceania: VK3SM and JH3CIQ. 

South America: YV7TAV. 

* W4WSF now has every continental and 
band endorsement available for his Mixed 
WPxX certificate. 

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 91722 or to the DX Editor. 



CQ DX AWARD HONOR ROLL 
The CQ DX Award Honor Roll recognizes those DXers who have submitted proof of confir- 
mation with 273 or more countries for the mode indicated, The ARRL DXCC Country List, 
LESS DELETED COUNTRIES, is used as the country standard. Effective with this listing all 
scores reflect the deletion of Minerva Reefs and Maria Theresa, These countries were deleted 
from the DXCC List on 1 Oct. 72. The total number of current countries on the DXCC List 
is now 320, however further changes are expected in the rear future. 

C.W. 

ICG BPor ors stat caaihannsee SLO UMAWAA ULB leet 3 Ween hen. centy DOSS GIL SO ene er ere he 295 
NAGY RD) 2 eae See Ae sos ee ee Sl Oe LORE Aer. eee 52 SEVEN OE One emt ea: 297 
WY Le MMe crt Ae es oct he os DUI Ie ONAO Xee:. 5 eee 300 BVVEAG MY Cre ee bee re 281 
INGISE Deets ee SUI gar WV ON) Uae eee bile pi iced WD. Se arene ante x cece 278 
W 4G ee SG S06" MWABOY WiG8, sees ee Go STL) COX eter Sets, a eee 276 
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FO): FOQES was heard on 14312 kHz s.s.b. 
at 0805 GMT. 

FP(: QSL FP(VX to VE3VX. 

FY(@: FY@RV was heard on 21294 at 1730 
GMT. 

HG: HGPLJ, a Hungarian v.h.f. station, 
frequents 28580-90 around 1700 GMT. 

HMS5: Park, HMSEE, in Taegu, has been 
quite active on 21040 c.w. 

HM@: HM@B frequents 14185-190 kHz s.s.b. 

HR6: This is the new prefix for Swan Island 
which is now under Honduran administra- 
tion. 

W11; I11FGM was reported on 14200 kHz at 
1840 GMT. 

KC@: KCOKCI, on from Oct. 14-23, was a 
special station used in celebrating the open- 
ing of the new Kansas City airport. 

KE4: QSLs for KE4FLA go to W4OZF. 

PW: This prefix was used by Brazilian opera- 
tors in September to commemorate the 150th 
anniversary of Brazilian independence. 

Left to right are Mayuree (XYL of HS1WR), “Big 

John” (HSTAFW/VE7IR/9M2IR), Kam (HS1WR), 
and Pete (HSTAFI) after a quick planning session 
prior to the Second Annual Southeast Asia Net 

Convention in Bangkok. (Inx HS1AFI/W8JNM) 
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Tom Newber 

ALV bombshell on Guam. 

RI8: Soviet v.h.f. station RISAGX in Uzbek 
is frequently found near 28015. 

§2A -S3Z: This callsign block is now offi- 
cially allocated to Bangladesh. 

TT8: Gus, TT8AC, is active on 15 and 20 

meter s.s.b. QSL to DJILP. 

VA3: VA3HAM was on in September with 
the first VA3 prefix. The operation was con- 
ducted by the Atwood Amateur Radio Club. 

OSL torVE3GCO. 

VAS: VASWCC will be operated by the 
Regina Amateur Radio Association this 
spring to commemorate the World Curling 
Championships. Meanwhile this call is being 
used for contest operations. 

VA6: VA6NC was operated by VE6LQ and 
other North Alberta Amateur Radio Club 
operators. 

YB4: YB4WT is often heard on 21280-290 

at 1700-1800 GMT. 

YB(): YBQ@BY and YB@JC are often active 
between 21250 and 21350 kHz between 1600 

The CQ DX Award Program 

C.W. DX 
102... K2USA 104...... DL2WR 
1033.3. DI1O0 

S.S.B. DX 
Vie Nokon OSS Hl Ko c\ I eer SEGA) 
234. 26 WALD 

C.W.: YULAG—250. 

S.S.B.: WA2RAU — 320, W3AZD — 310, 
WA3IKK—300, YV1ILA—275, K3GKU 
—275 and G3KY F—275. 

Complete rules for the CQ DX Award 
Program may be found on pg. 58 of the Jan- 
uary, 1971 issue. Application blanks and re- 
prints of the rules may be obtained by send- 
ing a self-addressed, stamped envelope to 
Award Manager, P.O. Box 1271, Covina, CA 
91722, or to the DX Editor. 
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and 1700 cmt. QSL to P.O. Box 2761, Dja- 
karta, Indonesia. 

3X1: 3X1P in September and October was 
operated by SM@KV and SM@CBZ. QSL to 
SM@KYV. 

43): 4IMBJ operated by UA3BJ and 4JMDI 
operated by UW3DI were QRV from the 
Kurile Islands in August. The Kuriles are in 
U.S.S.R. Oblast No. 153. 

5NS5: This prefix was used by Nigerian ama- 
teurs in October to commemorate the 12th 
anniversary of Nigerian independence. 

9H5: Amateur stations using the 9H5 prefix 
are operated by British military personnel in 

Malta. 

Here and There 
Rare Zones: For those needing Zone 18, 
UAQTD on 14030 kHz c.w. at 0245 GMT, 
and UA@TU on 14227 s.s.b. at 0220 GMT 
have been reported. Some active stations re- 
ported recently from Zone 23 include JT1AO, 
1403 1-c.w. at 1148 GMT; JT@AE, 14210 s:.s.b. 
at 0100 GmT and again at 0200 on 14201; 
JT@KAA on 14025 c.w. at 0115 cmt; JTO- 
KOK on 21085 c.w. at 1000 GmT and 14024 
c.w. at 1707 GMT; and JT@XV on 14210 /sb 
at 1220 cmt. JT@XV is said to be only on 
lower sideband. QSLs for JT@AE may be 
sent via OKI1AQW and for JT@KOK via 
OK1KZD. Zone 34 has been represented on 
the bands by ST2SA on 14201 at 1445 GMT, 

on 14243 at 1455 GMT, on 21384 at 2100 

GMT, and on 28600 at 1500 GMT. This is 

good info for the monoband WAZ chasers. 
Also active from this rare zone are SUIMA 
on 14196 at 0300 GMT and SUIMI on 14010 
at 0300 GmT and 28050 at 1420 GMT. 

SY1, Mt. Athos: Mt. Athos is an autonomous 
region of Greece and has been classified as a 
new country. QSLs for the October expedi- 
tion go to WAIHAA, 238 Slater St., Attle- 

boro, Mass. 02703. 

KH6, Kure: The W7WOX/Kure operation 
scheduled for the CQ Worldwide Phone con- 
test in October included KH6HLK, KSCIT, 

KH6COY and others. QSL to KH6BZF, 45- 
601 Luluku Road, Kaneohe, Hawaii 96744. 

9H4: The Gozo Amateur Radio Society of 
Malta advises that Eric Rogers, 9H4G, is 

QSL Manager for all 9H4 stations. His QTH 
is: “Dar Ghall-Kwiet,” Ghajn Melel St., Zeb- 
bug, Gozo, Malta. (Tnx George Gauci, 

9H4H, Secretary) 

[Continued on page 92] 



Propagation 

BY GEORGE JACOBS,* W3ASK 

3 en sunspot cycle continues its unusual 
behavior! The Swiss Federal Observatory 
reports a monthly mean sunspot number of 
61 for September, 1972. This results in a 
smoothed sunspot number of 73, centered on 
March, 1972. There are some indications that 

this unexpected 12-month rise in solar activity 
may have ended and that the cycle has begun 
to decline again. A smoothed sunspot number 
of 53 is forecast for January 1973. 

Typical winter shortwave propagation con- 
ditions are expected to continue through 
January. Maximum usable frequencies 
should remain high during the daylight hours, 
with openings to many areas of the world ex- 
pected on 10, 15 and 20 meters. During the 
hours of darkness, maximum usable fre- 

quencies should drop to seasonally low 
values, with the 40 and 80 meter bands being 
optimum for DX propagation. Static levels 
are expected to be at their lowest values of 
the year in the northern hemisphere, and 
signal levels should be exceptionally strong 
during many DX openings. 

The following is an overall picture of short- 
wave band conditions for January, 1973. For 
specific times of DX openings refer to the 
DX Propagation Charts which appeared in 
last month’s column. This month’s column 
contains Short-Skip Propagation Charts for 
January and February, as well as Charts cen- 
tered on Alaska and Hawaii. The Short-Skip 
Charts contain propagation forecasts for 
paths varying in distances of between 50 and 
2300 miles. 

10 Meters: Some fairly good DX openings 
during the daylight hours to most areas of 
the world, especially southern and tropical 
regions, Some short-skip openings, between 
distances of approximately 1300 and 2300 
miles, are also forecast for the afternoon 

hours. 

15 Meters: This should be the optimum band 

*11307 Clara Street, Silver Spring, Md. 20902 

LAST MINUTE FORECAST 
Day-to-Day Conditions Expected For 

January, 1973 

Rating & Forecast Quality 

Propagation Index (4) (3) (23) (1) 

Date 

Above Normal: Jan. 6, A A ‘© G 
11, 14, 18-19 

Normal: Jan. 1, 5, 7, 10, B C D E 
12-13, 15-17, 23-24, 
26-27, 30 

Below Normal: Jan. 2, C D 
4, 8-9, 20, 22, 28-29 

Disturbed: Jan. 3, 21 D D E 

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 particu- 
lar band opening from Propagation Charts appearing 
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 (4) will be excellent on Jan. 6, 
but good on Jan. 1, fair on Jan. 2, poor on Jan. 3, etc. 

for DX propagation during most of the day- 
light hours. Generally good openings are 
forecast to most areas of the world from 
shortly after sunrise to shortly after sunset. 
Some openings to southern and tropical areas 
are likely to occur during the early evening 
hours as well. Fairly consistent short-skip 
openings, resulting from regular F-layer re- 
flection, are expected during the daylight 
hours over distances ranging between 1000 
and 2300 miles. 

20 Meters: While DX openings to one area of 
the world or another should be possible on 
this band throughout the daylight and early 
evening hours, conditions are expected to 
be optimum during the sunrise period and 
again during the late afternoon hours. Sig- 
nals are expected to be especially strong dur- 
ing peak periods. Good short skip openings, 
over distances between 750 and 2300 miles, 

should also be possible during the daylight 
hours. Openings over shorter distances, with 
the skip often as short as a few hundred 
miles, are expected during the early after- 
noon hours. On a few nights during the 
month, when propagation conditions are 

above normal, the band may remain open for 

both DX and short-skip propagation well 
into the hours of darkness. 

40 Meters: The band should open for DX 
during the late afternoon hours, with con- 
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How To USE THE SHORT-SKIP CHARTS 

1. In the Short-Skip Chart, the predicted times of 
openings can be found under the appropriate dis- 
tance column of a particular Meter band (10 through 
160 Meters), as shown in the left hand column of 
the Chart. For the Alaska and Hawaii Charts, the 
predicted times of openings are found under the 
appropriate Meter band column (10 through 80 
Meters) for a particular geographical region of the 
continental USA, 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. 

2. The propagation index is the number that ap- 
pears in ( ) after the time of each predicted open- 
ing. On the Short-Skip Chart, where two numerals 
are shown within a single set of parenthesis, the 
first applies to the shorter distance fot which the 
forecast is made, and the second to the greater dis- 
tance. The index indicates the number of days 
during the month on which the opening is expected 
to take place, as follows: 

Opening should occur on more than 22 days 
ae s “* between 14 and 22 days 
S s “« between 7 and 13 days 

Gp) on less than 7 days 
Refer to the ‘“‘Last Minute Forecast”? at the begin- 
ning of this column for the actual dates on which an 
opening with a specific propagation index is likely 
to occur, and the signal quality that can be expected. 

3. Times shown in the Charts are in the 24-hour 
system, where 00 is midnight; 12 is noon; 01 is 1 
A.M.; 13 is 1 P.M., etc. On the Short-Skip Chart 
appropriate standard time is used at the path mid- 
point. For example, on a circuit between Maine and 
Florida, the times shown would be EST; on a circuit 
between NY and Texas, the time would be csT since 
the path mid-point falls in this time zone. Determine 
the path mid-point, and use the appropriate stand- 
ard time. Times shown in the Hawaii Chart are in 
HST. To convert to standard time in other USA time 
zones, add 2 hours in the PST zone, 3 hours in MST 
zone; 4 hours in CST zone; and 5 hours in the EST 
zone. Add 10 hours to convert from HST to GMT. For 
example, when it is 12 noon in Honolulu, it is 14 or 
2 p.M. in Los Angeles; 17 or 5 P.M. in Washington, 
D.C.; and 22 GMT. Time shown in the Alaska Chart 
are given in GMT. To convert to standard time in 
Alaska and other areas of the USA, subtract 10 
hours in the Alaskan Standard zone; 9 hours in the 
Yukon zone; 8 hours in PST zone, 7 hours in MST 
zone, 6 hours in CST zone, 5 hours in EST zone. For 
example, at 20 GMT it is 12 Noon in Juneau and 15 
OF BUPIM. InN Gi 

4. The Short-Skip Chart is based upon a trans- 
mitter power of 75 watts c.w. or 300 watts p.e.p on 
sideband; The Alaska and Hawaii Charts are based 
upon a transmitter power of 250 watts cw or 1 kw 
p.e._p. on sideband. A dipole antenna a quarter- 
wavelength above ground is assumed for 160 and 80 
meters, a half-wave above ground on 40 and 20 
meters, and a wavelength above ground on 15 and 
10 meters. For each 10 db gain above these reference 
levels, the propagation index will increase by one 
level; for each 10db loss, it will lower by one level. 

5. Propagation data contained in the Charts has 
been prepared from basic data published by the 
Institute For Telecommunication Sciences of the 
U.S. Dept. of Commerce, Boulder, Colorado, 80302. 
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ditions peaking during the hours of darkness 
and at sunrise. Static levels should be low 
during the month, and signals often should 
be exceptionally strong. During the daylight 
hours, good short-skip openings should be 
possible over distances ranging between 150 
and 750 miles. During the hours of darkness, 
the shortskip range is expected to increase to 
between approximately 1000 and 2300 miles. 

80 Meters: Solar absorption and static levels 
are expected to remain at low seasonal values 
during January, permitting some fairly good 
DX openings to many areas of the world dur- 
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ing the hours of darkness and the sunrise 
period. During the daylight hours, short-skip 
openings are forecast between distances of 
approximately 50 and 350 miles. During 
the hours of darkness, short-skip openings 
should be possible between distances of about 
250 and 2300 miles. 

160 Meters: Some DX openings should be 
possible on this band from a few hours after 
sunset to shortly before sunrise. Short-skip 
openings up to 2300 miles should also be 
possible during the hours of darkness. Sky- 
wave propagation is not usually possible dur- 
ing the hours of daylight on this band because 
of high solar absorption. 

V.H.F. lonospheric Openings 
January is generually a poor month for 

v.h.f. ionospheric propagation. Very little 
sporadic-E propagation or auroral activity 
is expected, and this is also the month when 
propagation conditions are at their poorest 
for trans-equatorial (TE) openings. 

On the optimistic side, some fairly good 
meteor-scatter openings should be possible 
on the v.h.f. bands during the first week of 
January as a result of the Quadrantids 
meteor shower. This is a major shower which 
should peak around January 3 and 4 with 
about 30 to 40 meteors entering the earth’s 
atmosphere each hour 

An occasional TE opening may be pos- 
sible to South America on 6 meters between 
8 and 11 P.M., local time. Some v.h.f. open- 
ings may also be possible during periods of 
ionospheric storminess on the h.f. bands. 
Check the “Last Minute Forecast” appearing 
at the beginning of this column for those 
days that are expected to be “below normal” 
or “distrubed”, since these are the days on 
which v.h.f. ionospheric openings are most 
likely to occur. 

73, George, W3 ASK 

CQ Short-Skip Propagation Chart 

January & February 

Local Standard Time At Path Mid-Point 

(24-Hour Time System) 

Band 
(Meters) Distance From Transmitter (Miles) 

750-1800 1300-2300 

08-10 (0-1) | 08-09 (1) 
10-15 (0-2) | 09-11 (1-2) 
15-17 (0-1) | 11-15 (2) 

15-17 (1-2) 
17-19 (0-1) 



07-08 (1) 
08-09 (2) 
09-11 (3) 

| 11-15 (4) 
15-16 (3) 
16-18 (2-8) 
18-19 (1-2) 
19-20 (0-1) 

20 06-08 (1-2) 
08-09 (3) 

09-12 (3-4) | 09-14 (4-8) 
12-15 (4) 14-18 (4) 
15-18 (2-4) | 18-21 (2-3) 
18-21 (1-2) | 21-23 (1-2) 

| 21-22 (1) 23-00 (1) 
| 22-00 (0-1) | 00-06 (0-1) 

40 07-08 (1-2) | 06-08 (1-3) | 06-07 (3-2) 
08-09 (1-3) | 08-09 (3) | 07-08 (2-3) | 07-08 (3-1) 
09-16 (3-4) | 09-15 (4-3) | 08-09 (3-2) | 08-09 (2-1) 
16-18 (2-8) | 15-16 (4) | 09-15 (3-1) | 09-15 (1-0) 
18-20 (1) | 16-18 (3-4) | 15-17 (4-2) | 15-17 (2-1) 
20-00 (0-1) | 18-20 (1-8) | 17-18 (4) | 17-19 (4-3) 

20-00 (1-2) | 18-20 (3-4) | 19-23 (4) 
00-02 (0-2) | 20-23 (2-4) | 23-04 (3) 
02-07 (0-1) | 04-06 (2) 

08-10 (3-4) | 08-09 (4-2) | 08-16 (0) 
10-15 (4-8) | 09-16 (4-1) | 16-18 (1-0) 
15-20 (4) 16-18 (4-2) | 18-20 (3-2) 
20-22 (3-4) | 18-22 (4) 20-02 (4) 
22-03 (2-3) | 22-08 (3-4) 02-03 (4-3) 
03-07 (1-2) | 08-07 (2-3) f 03-05 (8-2) 
07-08 (2-3) | 07-08 (8) 05-07 (38-2) | 05-07 (2-1) 

07-08 (3-1) | 07-08 (1) 

160 09-17 (1-0) | 17-18 (2-1) | 17-18 (1-0) | 18-19 (1-0) 
17-19 (3-2) | 18-19 (2) 18-19 (2-1) | 19-21 (2-1) 
19-05 (4) 19-21 (4-3) | 19-21 (3-1) | 21-03 (8) 
05-07 (8) 21-05 (4) 21-03 (4-3) | 03-05 (4-2) 
07-09 (2-1) } 05-06 (3) 

06-07 (3-1) 
07-09. (1-0) 

05-06 (8-2) | 06-07 (1-0) 
06-07 (1) 

ALASKA 

08-05 (4) | 05-06 (2) 

| 

Openings Given In GMT* 

uO) 

Meters 
20 

Meters 
40/80 

Meters 

Eastern 17-19 (1) | 11-16 (1) | 04-18 (1) 
USA 19-20 (2) | 16-18 (2) | 07-12 (1)* 

20-22 (3) | 18-21 (1) 
22-23 (2) | 21-22 (2) 
23-01 (1) | 22-00 (8) 

00-01 (2) 
01-03 (1) 

19-23 (1) | 16-19 (1) 11-17 (1) | 08-14 (1) 
= 2) 17-19 (2) | 07-12 (1)* 
21-00 (3) 19-21 (1) 
00-01 (2) | 21-28 (2) 
01-03 (1) | 23-01 (8) 

01-02 (2) 
02-04 (1) 

11-17 (1) 19-21 (1) | 17-19 (1) 04-05 (1) 
‘21-00 (2) 19-21 (2) 17-20 (2) | 05-12 (2) 
00-01 (1) | 21-00 (3) | 20-21 (38) 12-15 (1) 

00-02 (2) | 21-00 (4) 15-16 (2) 
02-04 (1) | 00-01 (8) 16-17 (1) 

01-03 (2) | 05-12 (1) 
03-05 (1) 2-5) (2) 

15-17 (1) 

HAWAII | 

Openings Given In Hawaiian Standard Time* 

10 15 20 40/80 
Meters Meters Meters Meters 

Eastern 08-09 (1) 07-08 (1) 12-15 (2) 17-19 (1) 
USA 09-12 (2) 08-12 (2) 15-17 (38) 19-21 (2) 

12-14 (1) 12-14 (8) 17-20 (2) 21-00 (3) 
14-15 (2) 20-02 (1) 00-03 (2) 
15-17 (1) 02-04 (2) 03-04 (1) 

04-12 (1) 19-21 (1)* 
21-01 (2)* 
01-03 (1)* 

[Continued on page 96] 

(215) 659-5900 @ 
AMATEUR RADIO IS OUR BUSINESS 

“fam Buerger, Ie. 
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. 

wr $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 xy 
MICROPHONE WITH STAND 
FOR AMATEUR AND GEN- 
ERAL PURPOSE, REGULAR 
PRICE, 18.40, HAM NET 9.95 

ee ie A a JT30 
bs, “ $9 05 

$ 

| ASTATIC 
ae a | ee 

531 

Bee 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 ..............0005 15.50 
ASTATIC 10 D DYNAMIC MICROPHONE ONLY.... 19.95 
ASTATIC D 104 REPLACEMENT CARTRIDGE ..... 4.80 
PENNA. RESIDENTS ADD 6% SALES TAX 
ADD 1.25 FOR SHIPPING AND INS. 
SEND CHECK OR MONEY ORDER.....NOC.O.D. 

re cre a mere a 
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You say your taxes were raised? 

You missed three payments on 
your Jaguar XK-E? 

You had to turn in your 
Playboy Club Key? 

Your salary was cut? 

You say the F.C.C. has expressed 

interest in your four different 
calls? 

You say food is so expensive it’s 
cheaper to eat money? 

You say you invited your boss to 
dinner and during the soup 
course the finance company re- 
possessed your furniture? 

You say your XYL backed the family car out of the garage after you backed 

it in the night before, and now you can’t get to the Newsstand to get your 

monthly copy of CQ? 

HOLD IT!! 
While we are in no position to alter the tax structure, give you a raise, or sway the 

F.C.C., We can save you a pile of cash on CQ! So drop that anchor, pick up a pen 

and dash off a CQ subscription right away! 

TVS csccss | PAY ONLY §$. 6.00 ........... a savings of $ 3.00 
ZV iSeeia | PAY ONLY $11.00 ........... a savings of $ 7.00 
SiyrSee | PAY ONLY $15.00 ........... a savings of $12.00 

And now with all this newfound money at your disposal, you can 

begin to really live again! 

CO e 14 Vanderventer Avenue e Port Washington, N.Y. 11050 

Dear OM: 

Enclosed please fine §........... TOM? cosevcetess Year(s) Subscription to CQ, 

The Radio Amateur’s Journal. 

O NEW: Start with.......... issue. 

O RENEWAL 

Names se rrr ere Se a ee eee reall 

Address . 

CULVa¥ 2p baer sae eee go fe Were eState 9 A a 5 

RATES: 1 Year.....$6 LJ 2 Years.....$11 = 3: Years.....$ 15 LJ 
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Contest Calendar 
BY FRANK ANZALONE,* WIWY 

Calendar of Events 

Jan. 6-7 Firebird QSO Party 
Jan. 6-7 ARRL VHF Sweepstakes 
Jan. 20-21 Louisiana QSO Party 
Jan. 20-21 Arkansas QSO Party 
Jan. 26-28 CQ WW DxX 160 Contest 
Jan. 27-28 French C.W. Contest 
Feb. 3-4 Space Net VHF Contest 
Feb. 3-4 ARRL DX Phone Contest 
Feb. 10-11 QCWA QSO Party 
Feb. 10-11 CCHSRC “Operation’s Day” 
Feb. 17-18 ARRL DX C.W. Contest 
Feb. 24-25 French Phone Contest 
Feb. 24-25 YL-OM Phone Contest 
Mar. 3-4 ARRL DX Phone Contest 
Mar. 10-11 YL-OMC.W. Contest 
Mar. 10-11 WAB HF Phone Contest 
Mar. 17-18 ARRIL DX C.W. Contest 
Mar. 24-25 CQ WW WPX SBB Contest 
Mar. 24-25 WABHFC.W. Contest 
Mar. 31- 
Apr. 1 
Apr. 7-8 
Apr. 21-22 
May 5-6 

WAB LF Phone Contest 
WAB LF C.W. Contest 
Bermuda Phone Contest 
Bermuda C.W. Contest 

Louisiana QSO Party 
Starts: 1800 GMT Saturday, January 20 
Ends: 2200 GMT Sunday, January 21 

This is the eighth annual QSO Party spon- 
sored by the Lafayette ARC. The same sta- 
tion may be worked on each band and mode 
for QSO points. 

Exchange: QSO no., RS(T) and QTH. 
Parish for La. stations, ARRL section or 
country for others. 

Scoring: One point per QSO, including in- 
state contacts for La. Multiplier for La. sta- 
tions is ARRL sections worked, others use 

La. Parishes. (max of 64.) 

Frequencies: C.W. — 3535, 7035, 14035, 

21035,28035, Phone —= 3920, 7270, 14290, 
21370, 28600 and 50125. 

Awards: Certificates to top scorers in each 
ARRL section and country. And Ist, 2nd and 
3rd place winners in La. and portable cate- 
gory. The K5AGI Trophy goes to the Top 
La. winner, and the WSDDL Trophy to the 
highest scoring portable in the party. (min. 

* 14 Sherwood Road, Stamford, Conn. 06905. 

The QCWA’s annual National dinner was held 

of 50 pts. for US and 25 for DX.) 
Mailing deadline February 17th to: Lafay- 

ette ARC, c/o KS5ARH, 123 Normandy 
Road, Lafayette, La. 70501. Include as.a.s.e. 
for results. 

Arkansas QSO Party 
Two Periods: (GMT) 

1900—0600 Sat/Sun. January 20/21 
1200—2300 Sunday, January 21 

This is the eighth QSO Party for the North 
Arkansas ARS. Stations may be worked on 
each band and mode. 

Exchange: QSO no., RS(T) and QTH. 
County for Ark., ARRL section for others. 

Scoring: Ark. stations score one point for 
each QSO, multiply by ARRL sections 
worked. Outside stations get 5 points for each 
Ark. contact and multiply total by Ark. coun- 
ties worked. (max. of 75) 

in Washington, D.C. last October. One of the 
highlights of the meeting was the presentation 
of certificates to members who have reached 50 
years of service as a licensed radio amateur. Forty- 
four (44) were present and received their award 

from the Club’s President, Senator Barry Gold- 
water, Your Editor was one of the honored re- 
cipients. (Any resemblance to the photo heading 

this column is purely accidental.) 
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Maximum D.C. Plate Input Power in Watts 

1975 to 
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160 Meter Regulations 

Frequencies: C.W. — 3560, 7060, 14060, 

21060, 28060. S.S.B. — 3960, 7260, 14320, 
21360, 28560. Novice — 3735, 7175, 21110. 

Awards: Certificates to the highest scoring 
station in each ARRL section with 100 points 

or more. 
Mailing deadline is February 15th to: 

North Arkansas ARS, c/o WASZKE, Route 

1, Green Forest, Arkansas 72638. 

French DX Contest 
C.W.—Jan. 27-28 Phone—Feb. 24-25 

Starts: 1400 GMT Saturday 
Ends: 2200 GMT Sunday 

You may work French continental sta- 
tions, French DUF countries and also sta- 

tions in HB, LX, ON, 9Q, 9U, 9X and 

4U1ITU. 
Exchange: The RS/RST report plus a pro- 

gressive QSO number starting with O01. 
(French stations will indicate their dept. by 

2 figures after their call.) 
Scoring: Each QSO counts 3 points. You 
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earn a multiplier of 1 for each French depart- 

ment (95), each Swiss canton (22), each 

Belgium province (9) each DUF country 

worked. Plus LX, 9Q, 9U, 9X and 4U1ITU. 

Final Score: Total QSO points times the 

sum of the multiplier from each band. 

Awards: Certificates to the top scorers in 

each country and US call areas. Contest con- 

tacts may also be applied for the many 

French awards, DUF, DPF, DDFM, and 

DTA. 
Logs go to the REF Traffic Mgr., Lucien 

Aubry, F8TM, rue Marceau 53, 91120 Pa- 

laiseau, France. 

CQ WW DX 160 Contest 

Starts: 2200 cmt Friday, January 26 

Ends: 1600 cmt Sunday, January 28 

No change from last year’s rules. This is a 

c.w. only contest, no c.w. to phone or cross 

band contacts allowed. 

Exchange: RST and a three figure contact 

number starting with 001, plus your state or 

VE province. It is not necessary for DX to 

send their QTH, the prefix will identify them. 

Scoring: For W/ VE/ VO 2 points per QSO 

with other W/ VE/VO stations. Contacts with 

all DX 10, points for each QSO. 

For all other countries: 2 points per QSO 

with stations in the same country, 5 points 

with stations in other countries. Except con+ 

tacts with W/ VE/VO which count 10 points. 

Multiplier: For all stations, a multiplier of 

one (1) for each US state, Canadian province 

and DX country worked. 

Final Score: Total QSO points multiplied 

by the sum of the multiplier. 
Disqualification: Violation of the rules and 

regulations pertaining to amateur radio in the 

country of the contestant, or the rules of this 

contest, or unsportsmanship conduct, or tak- 

ing credit for excessive duplicate contacts will 

be deemed sufficient cause for disqualifica- 

tion. Decision of the Committee is final. 

Awards: Certificates to the top scorers in 

each state, VE province and DX country. 

Additional awards if the score or participa- 

tion warrants. 

A Plaque will be awarded by CQ to the 

highest scoring single operator station. 
Hawaii and Alaska are considered as DX 

for QSO and multiplier credit. The District 

of Columbia counts as Maryland, and keep in 

mind that VE1 is divided into three prov- 

inces, Nova Scotia, New Brunswick and 

Prince Edward Island. 
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. 

Mailing deadline is February 28th to: CQ 
160 Contest, 14 Vanderventer Ave., Port 
Washington, L.I., N.Y. 11050. 

Space Net VHF Contest 

Starts: 6:00 p.m. Saturday, February 3 
Ends: 6:00 p.m. Sunday, February 4 

(Your Local Time) 

This is another in the series of Space Net 
activities commemorating Apollo moon mis- 
sions. This one is for Apollo 14, the landing 
in an exploration of lunar highlands, and golf 
courses. (Remember Alan Shepard two years 
ago? Hi!) 

Use any of the v.h.f. bands, 50, 144, 220 

and 432 mHz. (But no repeaters) 
Exchange: RS(T) and Zip Code number. 

Non-US use P.O. name. 

Scoring: Two points per QSO on each 
band. Multiplier is sum of different Zip Code 
areas worked. (Counted only once) There is 
also a bonus of 10 you add to your multiplier. 

Final Score: Zip Code + 10 X QSO points. 
Same station may be worked on each band 
for QSO points but multiplier is counted only 
once. 

Awards: To Ist and 2nd place winners in 
three classes based on power used. 1-25, 25- 
100 and over 100 watts input There are also 
awards for multi-operator stations, club par- 
ticipation and Novices. All stations submit- 
ting a log will receive attractive participating 
certificates. 

Logs and request for additional infroma- 
tion go to: Space Net VHF Contest, Att: A. 
W. Slapkowski, WB2MTU, Box 909, Sickler- 

ville, N.J. O8081. Mailing deadline February 

28th. 

ARRL DX Contest 

Phone: February 3-4 and March 3-4 
C.W.: February 17-18 and March 17-18 

Starts: 0001 GMT Saturday 
Ends: 2359 GmT Sunday 

The 39th running of this conest will again 
have the DX stations pointing their beams to 
the USA and Canada. The idea is to work as 
many W/Ks and VE/VOs as possible on all 
bands. 

The fellows on this side will send a signal 
report and their state or province. The DX 
stations will add three digits to their signal 
report indicating their power input. 

Getall the finer details and new disquali- 

Happy Trophy winners for Eastern Pennsylvania 
Pin the Apollo 11 VHF Space Net Contest last 
July 15-16, L. to R—WA3JMM, WA3HOW, WA3- 
LKO and WA3LNH. There’s another Space Net 

* Contest coming up next month. 

fication criteria in the current OST. 
It is recommended that you get and use the 

official ARRL log and summary and especial- 
ly their excellent check-off list which are 
available from Headquarters. An s.a.s.e. will 
get them to you by First Class mail. 

Address all requests and your logs to: 
ARRL Communications Dept., 225 Main 
Street, Newington, Conn. 06111. 

QCWA QSO Party 

Starts: 0000 GmrT Saturday, February 10 
Ends: 2400 cmt Sunday, February 11 

This year’s party will again be sponsored 
by the Dallas Chapter. Only contacts between 
members will count for the QCWA certificate 
and the National Headquarters Plaque. 

The object of this activity is to renew old 
acquaintances and to see how many mem- 
bers can be contacted. This year a special 
effort will be made to contact overseas mem- 
bers. It is suggested that they call 10 kHz plus 
Or minus the listed frequencies, and that state- 
side stations do not call CQ on these fre- 
quencies. 

Exchange: QSO no., RS(T), QTH, name 

and QCWA membership number. 
Scoring: One point for each member 

worked. (A member may be worked only 
once regardless of band.) Multiply total QSO 
points by sum of States, VE provinces, Mari- 
time mobiles, DX countries and Officers mul- 
tiplier for final score. 

Contacts with any of the officers or board 
members are worth extra multiplier credit 

[Continued on page 96] 
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THE 

] pee January, “Story of The Month”, as 

told by Ray is: 

Ray A. Vigneux, VE3CBY 
(All Counties #83, 8-12-72) 

“It has been a long but fun road to All 
USA Counties and may I at once thank All 
who were so cooperative with the needed 

help. 
“But back to the beginning; I was born in 

Windsor, Ontario in March of 1925. At- 

tended grade school in La Salle, and gradu- 
ated from Assumption High School in Wind- 
sor. 

“Patti, my XYL, moved to Canada from 

Detroit in 1938 and we were married in 1948. 
‘Moved to Toronto that same year and 

opened the Steak Pit Dining Lounge and it 
is still at the same corner. 

“We have 4 children, all at home, Tom 23, 

Bob 19, Jane 12, and Jo-Anne 11 (better 

known on the air as my wall to wall kids). 

“Was a s.w.l. for many years but the 
amateur radio bug bit me in 1959. With help 
from my good friend Stayner, VE3CRM, 
received my Advanced class license in May 

1960. 

* P.O. Box 73, Rochelle Park, N.J. 07662 

Ray Vigneux, VE3CBY. 
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“Chased DX and received DXCC in April 
1962. Won CO WW DX Contest for Ontario 
in 1961-1962-1963 and 1964. 

“Came across the 40 meter County Hunt- 
ers in 1963 and Otts, K8CIR/8 in Montcalm 

County, Michigan gave me my start and Max, 
W9SOM/M9 in Mercer County, Illinois 
gave me #3079. Paul, W4YWX made the 
longest trip for me, 300 miles, for Doddridge 
and Tyler in West Virginia. 

“T run a Drake TR4 and a Hustler Anten- 
na Mobile, and on my last trip to Florida I 
gave out over 800 contacts and all on the run 
at 70 miles per hour, with zero ignition noise, 
so the weak contacts are a breeze (it pays to 
listen to those chalk talks by WQSJE). The 
home station equipment includes a Swan 
500C; Heath SB200 and a TH6DX up 60 

feet. 
“Peoria 1972 has to be mentioned as the 

greatest ICHN Convention yet. Patti says all 
wives should come to the ICHN Conventions 
and join in all the fun. The Ladies had a ball 
this year as in the past.” 

(For those who do not realize it, Ray won 
#1 All Counties for Canada, and it is #3 
for a station outside the USA. Roy, ZLIKG 
being #1, and Jim, TG9UZ being #2. Ed.). 

Awards 

Worked Reciprocal Operations Certificate: 
Fellow amateurs working under reciprocal 
agreement, portable in all parts of the world 
have formed the International Reciprocal 
Operators Club, which supports the establish- 
ment of worldwide reciprocal amateur radio 
privileges. Membership is open and free to 
all reciprocal operators. Send a copy of your 
home and foreign reciprocal license and a 
QSL with details of your operation/opera- 
tions abroad with 2 IRCs to: IROC, Box 11, 

Medway, Maine 02053, USA. The IROC is 



FOR THE MAN Wa TAKES CW SERIOUSLY. 
’- O° GC a Model KBI will do. Your traffic, j r 4 ~ © ‘ “ ) eee $ 265 net 

For you, only the best 

your QSO’s must 

be perfect. This 

is the Keyer which 

will do it for you. [ages “le ee hUTllCU 

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 
Send For Our Illustrated 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 Cy 
Your CW sending deserves the best Post Office Box 244 Pima Order your KB-1 Now! Portsmouth, R.!. 02871 jovrareamrromecd 

Industry 
H.!. is having an 8 cents SALE -- to help you shop by mail, this 
and every month. 8 cents (for a stamp) will buy any help that | 
can provide to make your hobby more enjoyable. How can 
| help YOU? 

The H.I. —SAVING PLAN can save you big money too! Ask 

about it. : 

73, Wi, Bank — Americard 

Master — Charge 
Al McMillan, WAJJK 

Phone (712) 323-0142 (Noon/5 PM, Tues. — Sat.) 
Box 864 Council Bluffs, lowa 51501 
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Worked Reciprocal Operations Award. 

also sponsoring an awards program for all 

amateurs working with Reciprocal Operating 

Stations (They need not be IROC members). 

The basic W R O, Worked Reciprocal 

Operations certificate is issued for contacts 

with 20 different reciprocal operating sta- 

tions, such as F2BO/W1, WIAA/DL ete. 

Refer to the DXCC countries list; contacts 

with stations portable in their own DXCC 

country do NOT count, such as WIAW/1 or 

WI1AW/6. 

However calls issued to foreign nations (so 

called alien licenses) are valid and do count 

for W R O, when the home call of the sta- 

tion is noted in the award application; such as 

G5ABC—home call F3 ABC. 
Stickers are issued to the W R O award for 

40, 60, 80 and 100 contacts and for working 
reciprocal statons in all six continents. 

Send logbook data, certified by two li- 
censed amateurs or club officials with one 
U.S. Dollar (or 10 IRCs) for basic Award 

to: IR OC, Box 11, Medway, Maine 02053, 
U.S.A. Stickers are free but please send 

Nee Wo 6) Pe) pO 
< Ve ng. 
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‘ Tue Nationa Awarps Hunrers Cius ® ) 
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% having conducted two-way communication with the required number of members . 5) 

In recognition of this performance, he is hereby issued this Certificate dated : { <S 5 
| 
i 
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| 
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Work Members Of Mass. Chapter NAHC. 
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s.a.s.e. or S.a.e. and 2 IRCs. 

The Award is also issued to s.w.l.s, but in 

this case, QSLs of logged stations must be 

in possession of the applicant, GCR applies. 

Awards for amateurs in countries outside the 

Universal Postal Union are free and require 

no IRCs. 

Naturally W R O #1 went to Senator 

Barry Goldwater, K7UGA for his contribu- 

tions to the reciprocal operating privileges in 

TheWaA 

Ten O’Clock Line Award: This Award got 

the name from an Indian Treaty in Indiana. 

The Ten O’Clock Line runs through or into 

eight Indiana Counties, as follows: Brown, 

Clay, Jackson, Monroe, Owen, Parke, Put- 

nam and Vermillion. 

The Award is available by working the 

required number of Counties in classes as 

listed, or by working 10 holders of the 

Award. Class A—8 counties plus 3 Johnson 

County, Indiana stations. Class B—6 counties 

plus 2 Johnson County, Indiana stations. 

Class C—S5 counties plus 1 Johnson County, 

Indiana station. Class D—10 holders of the 

Award. (Send s.a.s.e. for latest list to 

K9EMY). GCR log data and $1.00 or 10 

IRCs to K9EMV, Win Hardisty 116 Mer- 

cantor Drive, Greenwood, Indiana 46142. 

Work Members Of Mass. Chapter NAHC: 

Issued for having worked members of the 

Massachusetts Chapter National Awards 

Hunters Club after January 1, 1972. Mass. 

stations must work 25 Chapter members, rest 

of U.S. Work 10, and DX work 5. Submit 

full log data only. QSLs not required. Con- 

tacts on Chapter Nets do NOT count. NO 

higher class seals issued, but certificates will 

be endorsed for band and mode. Fee is 25¢ 

PLUS a s.a.s.e. (Note—Certificate will be 

folded to fit the envelope you supply.) Fee 

for DX is 3 IRCs. AWARDS Custodian is 

George Hayes, W1DOM, 29 Belmont Street, 

North Quincy, Mass. 02171. 

Notes 

I am very happy to report on a letter re- 

ceived from Chris Lyons, VE3GUS, Presi- 

dent 1972-73 of the Nortown Amateur Radio 

Club, VE3NAR. In case you do not know, 

the Nortown ARC, P.O. Box 356, Adelaide 

Street Postal Station, Toronto, Ontario, Can- 

ada issues two of the most popular Canadian 

Awards, WAVE and WACAN and their rules 

have been in my column several times, also I 

have complained of their SLOW service, due 

to my own experience and many letters of 



Now! Get all the advantages of Regency 
2 Meter FM...on the 6 Meter FM Band, too. 

Complete dash mount 
operation . . . does not 
require black box power 
hog in your trunk 

25 Watts Out 

Long Range Signal Capability 

12 T and R Channels 
Independently Switched 

144 Frequency Combinations 

5 Watts Audio output 

Compact for Dash Mount. 

en 
SARS SS ELECTRONICS, INC. 

12 Channel 

Solid State 

6 Meter FM 

Transceiver 

Model HR 6 

$239.00 

Amateur Net 

Designed and use tested to perform against 
TVI. Designed to utilize the most modern 
components of the solid state art—integra- 
ted circuits, dual gate MOSFET transistor, 
silicon BET power transistor, etc. Designed 
with the power in the frequency range to 
work FM Skip. And, designed and built in 
America in a compact package that will 
appeal to your taste and pride of ownership. 

SPECIFICATIONS 

Power Output: 25 watts Min. @ 13V DC 

Frequency Range: 52-54 MHz 

Channels: 12 with independent switching 

Sensitivity: .somv (nom) 20db quieting 

Selectivity: 6db + 16KHz 

Audio Output: 5 watts max. 
Size: 25%" x6%" x94" 
State of the art receiver utilizes MOSFET mixer for 
superior front end overload and intermodulation 
performance. 

American Made 

7707 Records Street « Indianapolis, Indiana 46226 

January,1973 e@ CQ e 81 



All Counties Winners at Peoria ICHN ‘72. 

complaints. Chris, VE3GUS wants to assure 

me that the troubles that caused the unrea- 

sonable delays have been rectified and I have 

also received other letters from recent appli- 
cants for those fine Awards, to substantiate 

his statement. I am sorry that notice of this 
new and normal service from them took so 

long to get to me. 
The 1972-1973 season is the 25th year of 

the Nortown Amateur Radio Club, and to 

commemorate this occasion, the Club is spon- 
soring “Nortown Amater Radio Club 25th 
Anniversary Award.” Required are two-way 
contacts with Club members: Foreign (in- 
cluding USA need 5 contacts; All Canadians 
(except VE3s) need 7 contacts; VE3s need 
10 contacts. All contacts must be made be- 

tween 0001 GmT September 1, 1972 and 
2359 cmT August 31, 1973. Submit log data 
entries of contacts, including date, time in 
GMT, signal report, frequency, mode and sta- 
tion worked. Apply to QTH mentioned in the 
first part of my notes. Oh yes, there are some 
slight changes in the rules for the WAVE and 
WACAN Awards, but I do not have space 

This Is To Certify That 

the required number of contacts 
JACKSON 

Ten O'Clock Line Award. 
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for them now, if you can’t wait until next 

month, send s.a.s.e. or s.a.e. and IRC for the 

latest rules (remember they can NOT use 

USA stamps, so get Canadian stamps or be 

sure to send IRC). 

By the time you read this, most will have 

had time to read and digest the new FCC 

Rules, at this moment the only change that I 

can see for the average County Hunter is that 

unless you plan to go mobile or portable for 

15 days or longer, it is not necessary to notify 

your district inspector. 
Speaking of FCC regulations, I have been 

receiving letters from official observer sta- 

tions about some of our County Hunters 

moving off frequency and getting too close 

to the band edge so that their sidebands are 

OUT of the band! Several stations received 

FCC citations for this about 2 years ago. 

There have been some complaints about in- 

adequate station identification. 

Sorry to report the loss of another old 

friend, Frank Smith, WS5SVA of Corpus 

Christi and owner of KRIS-TV. 

May I repeat, the NEW USA-CA Record 

Books which you must use for your FIRST 

application are available direct from CQ for 

$1.00 postage paid. They are sent via special 

book rate and take a couple of weeks to ar- 

rive. (Oh yes, if you have an old Record 

Book, they are OK for any application for 

the USA-CA Award). 

Through the kindness of Max, W9SOM is 

the foto of a fine group of County Hunters 

who have worked them all. First row, left 

to. right are: Cliff™Come ore WAIDCQ 

father of the deceased #1 County Hunter, 

K9EAB whose foto is in the right upper 

corner; Otts, K8CIR; Charles, WOBL (ex- 

W(JWD); Leo, WB4WDY who has never 

applied for CQ All Counties; Phil, WAGE- 

VO; Paul, W4YWX; Earl, W7KOI; George, 

W1EQ and Duane, K2PFC. 

Second row of photograph, left to right: 

Jack, WOSJE; Dick, WAQDCQ; Marv, WB2- 

SJQ; Cleo, WA(#SHE; Steve, KSKDG; Larry, 

W4GGU; Ed, WAQ@SBR; and Don, WAQJRS. 

Third row, left to right: Dick, W2BLM,; 

Ella, WWAYL; Skip, WAQWOB, Joe, W9- 

DRL; Bob, WA4LMR; Kib, WA4ULL; 

Father Terry, K6HZI; John, W4HA; and 

Ben, KS YWX. I hope the foto of K9EAB in 

the upper right hand corner does reproduce 

ok. 
May I wish you and yours all the best in 

1973. Write and tell me—How was your 
month? 73, Ed., W2GT. 
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2412 U. S. HIGHWAY 301N 

SE FP" GS seecrars 
RECEIVERS, TRANSMITTERS, TEST EQUIPMENT 

COLLINS R-389/URR VLF RECEIVER, tunes 15KHz to 1500KHz, 
digital read-out, VLF version of R-390/URR, the best, 19’’ rack mount. 

COLLINS 51J-4 RECEIVER, tunes 500KHz thru 30MHz, has 3.1 and 
6KHz mechanical filters, 19’° rack mount. A fine communication 
TECCIVGK > Bor aret try tenes Ment toi te Se, cage =; ey mata deeeees tetas 

R-13B, 108—135MHz TUNEABLE RECEIVER, Late VHF 
version of the famous Command receiver. |deal for airport/ 

aircraft listening or convert to 2 meters. Has 12 volt 

TOD G52 perenne coe eoeeeinn ad. oor een eee : 16.50 

HAMMARLUND SP-600JX, Tunes 540KHz thru 54MHz 
iniG bands: 19 rack mounts —5...cs0e-. ance .....,.285.00 

AN/URR-13 RECEIVERS, Tuneable UHF 225-400MHz, used 
to monitor military and astronaut frequencies, AM/CW, 

TU SViG OFF 28 eye Sennen eet .. 85.00 

BC-348, A great receiver for AM/CW and marine VLF/HF 
work, unmodified original 28VP/S, easy to convert for 12 

VDC or 115V/60Hz, tunes 200- 500KHz and 1.5 to 18MHz 

Paar 1 Baa Se EP, See Soe eee ae : . 65.00 

HP-430C RF POWER METER, 19” rack mount, reads dir- 

ectly in DBM or MW. Perfect for any shop or lab 39.00 

RT-67/GRC FM ARMY JEEP TRANSCEIVER Tuneable 
27.0 to 38.9MHz, 16 watts segs : 32.50 

R:278/GRC/27 RECEIVER 225 to 400MHz 10 pre-set chan- 
nels AM, 1750 selected channels, 115V/220VAC 49.50 

T-217/GRC-27 TRANSMITTER 225 to 400MHz 100 watts, 
1750 selected channels AM/MCW 115/220 VAC 49.50 

MD-129/GRC-27 MODULATOR, goes with T-217'GRC.27 
ieee 39.50 

TV-2/U TUBE TESTER, Mutual conductance, checks old 
and late type receiver, transmitter, sub-min tubes, fully 

metered, roll chart. This is the King of all tube testers 

.. $65.00 

TS-413/U SIGNAL GENERATOR 75KHZ to 40MHZ in 6 
bands, precise calibration from 1MHZ Crystal Oscillator, has 
% modulation meter CW, or AM 400/1000CPS variable 0-50% 

and RF level meter 0 to 1.0V. Ideal for amateur, marine, air- 

craft and hobbyist for |F and receiver-transmitter alignment 

or development work....................... $89.50 

SG-66A/ARM-5 OMNI SIGNAL GENERATOR, military ver- 
sion of ARCH-14, FAA approved for aircraft radio shops. 

Ae case ....... $550.00 

TS-382/U AUDIO OSCILLATOR, 0-200KHZ with 60 and 
400 cycle reed frequency meter checkpoint, a fine lab in- 

Strumentaces oe aces k hee $79.50 

SG- 299 /U SQUARE WAVE GENERATOR, a wide range 
1HZ to 1MHZ continuous coverage, use with any oscill-- 

scope to determine frequency response and phase shift char- 
acteristics of video and audio amplifiers, military version of 

He=Z AS es $39.50 

TS-505D/U VTVM 0-25-VAC, 0-250VAC, 0-100M OHM 
resistance measurements, AC frequency response 3GHZ-500 
MHZ, high input impedance, portable ruggedized construc- 

tion complete with probe. : .. $45.00 

AN/PRS-3 MINE DETECTING SET in shipping case A 

popular unit used for locating relics and lost items. Can be 

used around salt water and iron soil. Gives meter reading 

and tune. Takes standard 1 and one-halfV and 45V batteries, 

not supplied, original Gov't cost $800.00; have fun for 

only. : 24.50 

COLLINS RT-349/ARC-55 UHF TRANSCEIVER 225-400 
MHz. Would make a fine 220MHz amateur rig 65.00 

COLLINS 18S-4 TRANSCEIVER, 10 channel crystal con 

trolled from 2 to 18MHz, 100 watts output, AM/CW, 811 

COLLINS R-390/URR, tunes 500KHz thru 30.5MHz, digital tuning 
AMG S Ker SO Bal Oe haCkiTnO UN Gale are seen eee ene 

RCA AN/SRR-13 RECEIVER, tuneable 4 thru 32MHz AM/CW/FSK, 
1S) GO zaused byitherNav Vamemeence sce: tn ere nae eee 

$450.00 

$550.00 

$165.00 

$550.00 

modulators to 813 fine, operated from 28VDC Dynamotor 

included or convert to AC. Ideal for novice, Mars, RTTY, 

Marine, or Aircraft, like military version of ART-13. 47.50 

BALLANTINE 300AC VTVM, 10Hz to 150KHz range 
Imv to 100 volts in 5 ranges, logarithmic scale 1-10DB, 
accuracy 2%. A fine instrument. ‘ 29.50 

CARTER ROTARY CONVERTER, 28VDC input, with 
115V/60Hz output at 2.3 amps. Can be portable hand carry, 
ideal for campers, boats, electric tools, small TV's, ham field 
trips, emergency, AC power forklifts, Gov’t cost $400.00. 
eb Anse weglay oS CERES aS oeGRGE eh SHOR TSO UTE CER Are eee 16.50 

19" OPEN FRAME 6% FT. HEAVY DUTY RACK drilled 
to mount any military 19'’ equipment. Shipped knocked down 

with all hardware. Shipping weight 100 Ibs............. 37.50 

CV-1758/URR TMC MODEL MSR-9 SSB CONVERTER. De- 
signed for the detection of single side band signals, This MSR 
(Mode Selector Receiving) will also improve reception of 
CW, MCW, AM and FSK with any degree of carrier insertion. 
Works with any receiver having 455KC IF. Size 19”°W xX 
5%"'H X 13% “deep, weight 26 !bs. Late Viet Nam version of 
the famous CV-591-A/URR converter, price. ............... 125.00 

ATTENTION: LINEAR AMPLIFIER BUILDERS 

JENNINGS UCSL 10-1000MMFD VACUUM VARIABLE 
CAPACITOR, rated 5000 volts with gear drive train and 
mounting bracket. Has shaft and gearing for manual tuning. 

Size 8%L x 3’'W X 3"H. Popular for linear building. ..29.50 

30 AMP GROUNDED GRID FILAMENT CHOKE, Bifilar 
type %"' KX 7% long, use with pair of 4-250A, 4-400A, 3- 

400Z, 3-500Z, 813S or single 4-1000A, 3-1000Z . 8.50 

NEW FACTORY EIMAC YELLOW BOXED TUBES — 
FACTORY GUARANTEED 

EIMAC 3-400Z $37.00; 3-500Z $37.00; 3-1000Z $88.00; 
4-400A $57.00; 4-400C $64.50; 4-1000A $140.00; 4CX- 
1000A $200.00; 4X150A $23.00; 4CX250B $34.00; 4CX- 
250K $76.00; 4CX250R $48.00; PL-172/8295A $210.00; 
PL-175A $93.50. 

EIMAC SK-510 Socket 3-1000Z, 4-1000A _................ $10.50 
EIMAC SK-516 Chimney 3-1000A..................... Raaeus 12.00 
EIMAC SK-506 Chimney 401000A  ...... 12.50 
EIMAC SK-410 Socket 3-400Z, 3-5002Z .................. . 10.50 

EIMAC SK-416 Chimney 3-400Z 7.00 
EIMAC SK-406 Chimney 3-500Z 7.00 

EIMAC SK-650 Socket 4X150A, 4CX250, no screen by- 
PASS mr reenter ind cenhcoditeassnersseantsnasiey Sete 5 Beene nore . 13.00 

EIMAC SK-620 Socket 4X150, 4CX250, has screen by- 
DASS EMBER nE Rite ete aces esti ach awicclincalansmieiooacuosacmsrecs 15.50 
EIMAC SK-626 Chimney for SK-650, SK-620. ... 2.25 
EIMAC SK-636B Chimney, includes Anode clamp for SK- 
G5OSIN-620 anes A ae SERRE Rac eee 14.50 
EIMAC SK-800B8 Socket 4CX1000A, 4CX1500B .......74.50 
EIMAC SK-806 Chimney SK-800B. ..............0...0025 17.50 
EIMAC HR-6 HEAT DISSIPATING PLATE CAP for 
APG 5 Ave 4-400 s-O0OZ e CtGie se rccre cree eereeee renee 2.30 
EIMAC HR-8 HEAT DISSIPATING PLATE CAP for 4 
VOOOARS OOO LOGS: erence ag gna ccene cert peee ae eee 3.10 

SEND NEEDS FOR OTHER EIMAC TUBES AND 

SOCKETS 

572B/T160L Tubes by Cetron, new factory boxed $18.50 

All mail or phone orders shipped promptly, F.O.B. Ellenton, 

Florida, Satisfaction guaranteed or money refunded. Starting 

our 17th year serving customers world-wide. We thank you. 

WRITE — PHONE 813-722-1843 

January, 1973 e CQ e 
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distributors 

SLEEP ELECTRONICS COMPANY 
ELLENTON, FLORIDA 33532 



SS GITRiaEaiIRD 
BY GORDON ELIOT WHITE* 

|. \Weagenais interesting military antenna has 

come along in surplus. The manufacturer will 

probably be flabbergasted to hear that these 

are actually getting into the excess category, 

since he is selling them briskly to Uncle Sam, 

but at least one has gone the way of all 

government goodies. This is the MLA-2/B, 

designed by Antenna Research Associates, 

Beltsville, Maryland. 
Fig 1 is a drawing of the MLA-2/B, a 

rather odd-looking loop device which has 
the interesting capability of handling a kilo- 
watt continuously over the high-frequency 

band 3-25 mHz. 
There is not a great deal of gain in the 

MLA-2, except above 17 mHz, but the an- 

tenna has a beautiful elevation pattern that 
covers both high-angle and low-angle radia- 
tion, with a 4 mHz coverage that is almost 
perfectly uniform. (fig. 2) The horizontal 
pattern is the typical figure eight of a loop, 
and it offers excellent directivity, with an in- 
herent noise-figure improvement over a 
dipole. The pattern null is rated as sharp as 

20 db. 
The MLA-2’s longest suit is its size, offer- 

ing the performance of a half-wave antenna 
with a device no longer than 54 inches. 

* 1502 Stonewall Rd., Alexandria, Va. 22302 

na te Ly 

10-1500 pf 

Vacuum Variable 

Entire Assembly 

Rotates 

Coax Inner Conductor 

Fig. 1—The MLA-2/B loop antenna. 
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Vertical Radiation Pattern 

= — ; Loop 

Horiztonal Pattern 

Fig. 2—Radiation patterns for the MLA-2/B. 

Sur face 

Now let me say that I doubt the average 
reader will find a MLA-2 in a surplus store 
any time soon, but the design of the antenna 
could be a starting point for some very use- 
ful amateur projects. From a commercial 
standpoint, A.R.I. of course has a patent 
(no. 3,588,905) but amateurs might use it 

as a basis for their own experiments. 
The theory of the MLA-2 is an impedance 

transformer from a 50 ohm transmission line 
to the nominal 377 ohm radiation resistance 
of free space. The input to the antenna is to 
a feed loop placed within the primary loop. 
The signal is inductively coupled to the pri- 
mary, which is the radiating body. There is no 
direct connection between the primary 
(outer) loop, and the feed loop. 

Tuning of the primary loop is accom- 
plished by varying a motor-driven, remotely- 
controlled vacuum variable capacitor inserted 
in the top of the loop. The value is varied 
from 10 to 1,500 picofarads. 

The loop itself is constructed of three and 
one-half inch diameter tubing, and the whole 
assembly is a rugged device, capable of stand- 
ing up in 100 mile an hour winds. 

The feed loop is matched to the trans- 

Coax Center 

Conductor 

Feed Loop 

Fig. 3—Matching system for the MLA-2/B. 
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CALCULATOR 
ON A CHIP 

$9.95 

Add, subtract, multiply, and divide 
12 digit display and calculate 
Chain calculations 
True credit balance sign output 
Automatic overflow indication 
Fixed decimal point at O, 2, 3, or 4 
Leading zero suppression 
Complete data supplied with chip 

DIGITAL SPECIAL 
Ten brand new (on carriers) dual-in-line JK flip- 
flops — LU321 with data sheet and two pages of 
application notes describing hookups for — divide 
by three through ten, and twelve. Also self-cor- 
recting ring counter hookups, etc. 

10 LU321 W/data $4.00 

TTL dual-in-line 
7400, 7401, 7402, 7404, 7405, 7410, 
7420, 7430, 7440, 
7450, 7451, 7453 100 for $18.00 ea. $ .20 
7441 BCD decoder driver ............ccccecsececeececeece 1.00 

tS CUA K sSlID- f lODiemetigeesnsoncdaccans-ochtvaseettecd. 55 

aA ASA ty OE OF Rigerce tect escsccesscsterccesccecroceces .40 
WAT OT ACE ACH pumeeerccscccesccccctecete cette ee. 1.15 
7480 Gated full Adder -re-eeeeeeereeeeereeeeecenacecercecs .50 

iaksye} “lorie QUE] Glelals{p  Goodedecubontodbocoosoocooncceosesntes 1.15 

7486 quad exclusive or gate syaieialola(dieltie)blelere(nie'e’ainia(ais'cieicise ,65 

7489 64 bit RAM ASSIA GON COCD CHD BO nOnOOCOOOCCOCOOORADOOAA 3.50 

7490 decade COUNTCL —«=—_—___tttrceceeccreseeseceesceecs 90 

7491 8 bit shift register aiaisis siwiele(w'aluia(alalaloleieye'e(s/niniw's\eleidisle:a/ate 1.15 

7493 4 bit binary counter se cceececccscesessscccessseses .90 

74154 One of 16 decoder BOwcesescccucvccccecceacccece 2.50 

74192 up/down decade Counter «++++++1+1+e1reeeer0 2.25 
74193 up/down binary counter ::++eseseereeeeeeeee 2.00 
BA TO SINVE 4 DItGSR Mee Mares crece tiie ssuhesedcectessens .90 
8220 parity aen/checker  ..........ccccsescccsosssceeeees 1.00 

8200 4 bit magnitude comparator ................... 1.60 

8280 preset decade counter ............cccsecceeeseeeee 1.15 

8281 preset binary counter .............scccccceeeeeeees 1.15 
8520 25 MC divide by ’’‘N”” 2to 15 .............. 2.00 
7495 4 bit SHIFT REGISTER ........................ 1.15 

pov0 Sibitishift registers sar), see ee, 2.00 
B2/O4 biushiferegistere te. . ife. ven: et. 2.00 

LINEAR SPECIAL 
Ten (10) Teledyne TO-5 741 operational amplifiers 
with a two-page sheet of application notes cover- 
ing the basic circuits using op-amps. ....... $.55 each 
Op-amp package 10-741's, data sheet and applica 
FLOR NOTES Ace tee oe ees oe only $ 5.00 

LINEAR IC’s (dual-in-line) 

LM100 positive voltage reg... .eeessceeeeeeeeee -80 
LM302 voltage follower op-amp 

LM309K 5V-1A pewer supply module ........... 2.50 
LM SOO WAUdIO- Ampere: 2). ee 1.50 

DIGITAL COUNTER MODULE 30MC 
unit includes board, SN7490, 
SN7475 quad latch, SN7447 
7-segment driver and RCA 
“numitron” display tube 
W/decimal. 1’’ x 4.5’’ module 
will mount on 1” centers. 

kit $10.95 — wired and tested $13 

LAST MINUTE ADDITIONS 
NE565 Phase lock lOOP, TO-5 cerrsssesesseeeeseeee $3.50 
NE566 Function Generator, DIP (8 pin)------ 3.50 
NE567 Tone decoder, DIP (8 pin) -++-++--+++++- 3.50 
7447 7 segment decoder driver-s-++--+++++++++++++ 1.30 
74181 Arithmetic Logic Unit, 24 pin, DIP-- 4.50 
SZO NM asticalh VY tOlaDOVG gs cer rccan esses 2.00 
8223 256 bit bipolar field programmable, 

TEAC-ONIY MEMOSY — cv-eeeceereeceecereececeeeeeees $ 7.50 

8570 8 bit SI, PO, shift register.----.-------s+-0+ $2.50 
LED Red EMitting Lamp — ---eceeseerceeseeesseeeeee .60 

CD-3 UNIVERSAL 

Counter Module 

complete $9.25 
——— 

ae) ae 
aes’ 

ee ee aot, 74 We 2 ~ 

CD-3 Universal Counter Module can be _ pro- 
grammed to count to any modulus 2-9 for one 
kit, 2-99 for two kits, etc. Includes board, 7490, 

7447, RCA DR2010 Numitron display tube and 
five programming components. Full instructions 
included - perfect for displaying second, minutes 
and hours, etc. 

All 1C’s are new and fully tested — leads are plated 
with gold or solder. Orders for $5 or more will be 
shipped prepaid. Add 35¢ handling and postage for 
smaller orders. California residents add sales tax. IC 
orders are shipped within two workdays of receipt 
of order — kits are shipped within ten days of 
receipt of order. Money back guarantee on all 
goods sold. 

BABYLOM 
ELECTRONICS 

SEND FOR FREE FLYER 

P.O. Box J 

CARMICHAEL, CA 95608 

(916) 966-2111 
BRBYLOM BABYLON BRBYLOMN BABYLOM BRBYLON BRBYVLON BABYLON 
ELECTROMICS ELECTROMICS ELECTROMICS ELECTROMICS ELECTRONICS ELECTROMICS ELECTROMCS 
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Save over $9,000.00 on this 
=k AN/WRR-2 SSB Receiver 

Original government cost. over 
$10,000.00! One of Navy’s most modern 
radio receiving sets. Built by National 
Radio Co. in last decade. A triple con- 
version. super-heterodyne. Frequency 
range: 2 to 32 MC. in 1 ke increments. 4 
bands. Featuring full carrier suppression, 
unit receives AM, CW, MCW, voice, facsim- 

2 mHz 8 mHz 

MODIFICATION! Greatly 

able. Spare parts as needed. 

ile, teletype and 

exe $495. earlier R390A/URR model. Good cond. 
Complete, operational. Spec shee* avail- 

Columbia Electronic Sales, inc. 
P.O. Box 9266-Q , 7360 Atoll Ave., North Hollywood CA 91609 Tel (213) 875-2970 & 764-9030 

ISB. REQUIRES NO 

Overhauled and certified... $595. 00 

17 mHz 

Fig. 4—Rough v.s.w.r. figures over the 2-25 mHz 

range. 

mission line by bringing the coax into one 

side of the loop, as per the ratio of the 

diameter of the feed loop to the primary is 

1:6. In the actual MLA-2 the feed loop ap- 

pears to be more or less a standard air- 

craft loop direction finder about eight inches 

in diameter. The old MN-26 World War I 

loop was of the same general size. 
The primary loop has an average radius 

of twenty-two inches, but it is flattened, and 

the resulting shape is 51% inches across 
(center of tubing) and 36 inches high (center 
to center of tubing). 

The MLA-?2 needs to be operated between 

R 

L4 Le C 

10-1500 pf 

Feed Primary 

Loop Loop 

Fig. 5—Schematic representation of the MLA-2/B. 
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three and five feet above the surface, and re- 

quires no ground system. V.s.w.r. with a 50 

ohm line is 2:1 or better. Fig. 4 indicates the 

rough v.s.w.r. figures over the 2-25 mHz 

range, and Fig. 5 is the schematic representa- 

| tion of the design. 
This cost the U.S. about $3,000, by the 

way. 
I have not transmitted with the MLA-2/B, 

but I have seen it in action with a receiver, 

and its performance was excellent over a 

wide range of frequencies, directions and 

wave angles. i 

Math’‘s Notes [from page 46] 

should of course obtain applicable data sheets 

for specific details. 

cuits we would like to mention this month 

There are two new 7400 series TTL cir- 

and both are from Texas Instruments. The 

two chips are the SN74143 and SN74144. 

Both are fairly complex integrated circuits 

containing a decade counter, storage Cap- 

abilities, BCD to 7 segment decoder and LED 

or lamp driver. With one of these 24 pin 

plastic DIP packages you have the complete 

decade counter stage less only the readout. 

Small quantity price for these is in the area 

of $5 and for quantities of 100, they drop to 

$3.60 each. Write to TI for additional data. 

At this point I would like to wish all of 

my readers a very happy, healthy and 

prosperous New Year, and of course, the 

very best of DX. 73, Irv, WA2NDM 



WILL BUY 

FOR CASH 
ALL TYPES 
ELECTRON TUBES 

¢ SEMICONDUCTORS 

SURPLUS BARGAINS 
KLEINSCHMIDT TELETYPEWRITERS 

Model TT-100. Capable of sending 60-100 

wpm., 115 v. 60 cyc. Self-contained pwr sup 
ply. Shipping wt. 70 Ibs., used ... $59.50 ea. 

REPERFORATOR — TRANSMITTER 

Model TT-179/FG. Mfg. by Kleinschmidt. 
Tape printing & punching, also transmitter- 

distrib. 1.15 volts, 60 cyc., shpg. wt. 90 Ibs., 

RECEIVERS 
SRR-13 — 2—30 MHz: This fine receiver is tun- 
able in 4 bands and is modular in construction, 

VELVaStADIC ime. aOPe 20 Set secre. Se HRM Heo $250 
HAMMARLUND SP-600: A great general cover- 
age receiver, tunable in 6 bands, 540 kHz to 
Smee, UW UG AO TAPA se coors. $400 
CRV-46147: Freg. range 500 kHz to 4 MHz. 
ii SeVOIEIOO thiz me ah BARE eRe etd) eo $100 

USM-79/FR'4 Frequency Meter 

This unit has a frequency range of 100 kHz 
to 20 MHz in seven bands and is used to 
calibrate transmitters and re-ceivers. Uses a 
blinking light for accurate zero beat settings. 
Has a built-in scope for interpolation. Com 
plete with calibration book. 115 volt 50-1000 
Hz. Shipped in own transit case. Wt. 100 

[DSeepe ee Mareen. Wher, en We ad Pea $45.00 
+ T-142/ART-13 Transmitter 

This unit is ideal for HAM use on 80, 40, 20 and 10 meters. 
It has a power output of 100 Watts, AM, CW and mcw 

in a freq. range of 2-18 MHz and canbe preset to 
the desired frequencies on any of 10 preselect 
ed channels. Complete with oscillator, 12’ x 16” 
x 24” shipping wt. 75 Ibs. — SPECIAL! . $20.00 

ANDY ELECTRONICS 
6427 SPRINGER / Hous TON, TX 77107 713 / 645-7057 

F.0.B. Houston, Texas - Payment with order 

LIBERTY PAYS MORE!! 

@ @ 

Liberty Electronics, Inc. 
548 Broadway, New York, New York 10012, Phone 212-925-6000 

FOR CASH 
ALL TYPES 

Military Electronic 
Equipment 

¢ Test Equipment 

WIRE, WRITE, PHONE COLLECT! WE PAY FREIGHT ON ALL PURCHASES 

390 A/URR 
ONLY $ 1395. 

NEW....R 
LIMITED OFFER 
The finest military digital receiver available. 1s) 

to 32 mHz unused. In the original package with 

manual, accessories, and spare parts. 

Guaranteed. = O)133, iNbdh 
MILITARY ELECTRONICS CORP. 76 Brookside Drive, 
Upper Saddle River, N J. 07458 (201) 327-7640 

GOV’T SURPLUS ELECTRONICS 
RC-70/GRC RECEIVER-TRANS. 

47 to 58.4 MHZ, FM continuous tuning; also 2 pre-set 
chan., Voice, power output 500 MW, 18 Tubes; power 
rea.: 90 VDC @ 80 MA. 6.3 @ 360 MA, 6.3 @ 160 MA. 
(See accessories below) Size: 5 x 13 x 8"; 
Wt.: 17 Ibs. Price —— Used. $22.95 

AM-65/GRC AF AMPLIFIER 

3 chan. audio freq. amplifier for interphone & radio mon- 

itoring of various types GRC Rec.—Trans.; 7 Tubes; 

power req.: 135 VDC 35 MA & 6, 12, or 24 VDC. (See 
accessories below) Size: 4-%x 13x 7-%"’ 
Wt.: 15.5 Ibs. Price —— Used $14.95 

PP-282/GRC POWER SUPPLY 
24 Volt, used with RT-70 & AM-65. Plugs inside AM-65, 
supplies voltages for both units. Size: 
4% ~6~x 3"; Wt.: 6 Ibs. Price —— Used 

COMBINATION DEAL —— RT-70, AM-65, 

and PP-282. —— All three items for just $35. 00 

TECH MANUALS: For RT-196 or RT-70, w/schematics 
.. $7.50 Each. For AM-65, w/schematic... $5.00. Schem- 

atics Only... $1.00 Ea. 

H-33/PT HANDSET —— Used... $5.95 Unused... $7.95 

All Prices are F.0.B., Lima, Ohio —— Dept. CQ 

SEND TODAY FOR OUR NEW CATALOG! 

FAIR RADIO SALES 
P. O. Box 1105 — LIMA, OHIO - 45802 

$5.95 
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SP-600(*) RECEIVER 0.54-54 MHz continuous, overhauled, 

aligned, grtd, w/book $250.00 

SSB CONVERTER CV-591A: Get upper or lower sidebands 

from any revr. OK grtd, w/book $137.50 

BRAND NEW FREOQ-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. ...........--...-+5 $49.50 

HIGH-SENSITIVITY WIDE-BAND RECEIVER 
COMMUNICATIONS @ BUG DETECTION 

@ SPECTRUM STUDIES 

38-1000 MHZ AN/ALR-5: 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 1 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 +2? mhz: and SELECT AM or FM! With Hand- 

book & pwr. input plug, all only $375.00 

CV-253 Converter only, good used w/book ........... 

Meas. Corp. No. 59 Grid Dipper 2.2- 420 mH ..... 

NEMS-CLARKE No. 1670 I'M Revr 55-260 MHz, like 

WWV Revr/Comparator 2'2 - 20 MHz, w/scope. $250.00 

RECEIVER/COMPARATOR FOR 60 KHZ WWVL standard- 

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 . 

WANTS TO BUY 
All types of military electronics equip- 

ment and parts. Call collect for cash offer. 

SPACE ELECTRONICS division of 
MILITARY ELECTRONICS CORP. 

76 Brookside Drive, Upper Saddle River 
New Jersey 07458 / (201) 327-7640. 

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 

00000 OHOHOHDSHOHHHOHOH HHO GEHOHHHHSSBEOSS 

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 
e York, N. Y. 10012. (212-WA5-7000) (We buy 
e factory termination & from individuals). 
@OO8H8OOH OOOOH OOS OOO2294224%2224H0008080008 
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izes tol part in 10 billion with inexpensive oscillators- $495.00 

F.M. [from page 36] 

especially when working through a repeater. 
Sometimes repeaters aren’t on the standard 
600 kHz low in/high out spacings. 

Next, when working through a repeater or 
on a busy channel, don’t hog it. Standby peri- 
odically for breakers or to see if someone else 
would like to use the frequency. Also, don’t 
talk very long, for most repeaters will shut- 

down after 1 to 3 minutes until you let the 
receiver drop. Just a bit of enforced courtesy. 
Always recognize a breaker immediately for 
he may have emergency traffic. On the other 
hand don’t break into a QSO unless invited 
or if you have information which is being 
requested. Its a two way street. 

Now for some of the most misued, mis- 

understood, mis everything differences of f.m. 
First of all, S meters are useless for casual 

operation. This is doubly true when working 
through a repeater. Since everyone is being 
retransmitted through the same system and 
coming out through the same transmitter all 
signals will have the same signal strength. 
The main use of the S meter is in a base situa- 
tion using directional antennae (peak the 
signal on the meter by turning the antenna) 
and for alignment of the receiver. 

In a.m. or s.s.b. the loudness of a signal is 
dependent upon the signal strength. In f.m. 
the loudness is dependent upon the deviation 
of the transmitter (how far the frequency 
swings on either side during modulation). 
When a signal is weak it has varying amounts 
of noise present. The more noise the weaker 
the signal. If a signal is relatively free of 
noise a stronger signal will not sound any 
louder than the original signal if the deviation 
is the same. The trend in the United States is 
to get everyone using “narrowband” or +5 
kHz deviation. In some older receivers de- 
signed for “wideband” or +15 kHz deviation 
the audio recovery or loudness will be mar- 
ginal. However, this is a deficiency in the 
other station’s receiver, not in your trans- 
mitter. Unfortunately not all off-the-shelf 
amateur f.m. gear is set by the factory to +5 
kHz, and some of your friends using gear like 
yours may sound a bit louder than others on 
the frequency until the deviation is correctly 
set 

Now, you are crystal controlled and there- 
fore must be right on frequency, right? 
Wrong! At 80 meters a crystal 0.01% toler- 
ance can be at most 400 Hz off, real near fre- 

quency. At 2 meters this is 14.6 kHz, half 



‘CQ Survey Shows 

Ham Market Growth 

We're pleased to announce that CQ’s marketing staff has just com- 

pleted a new market survey, and from all outward indications, the amateur 

radio market has reached its highest peak in the history of the service. 

On June 2, 1972, five thousand questionnaires were mailed to randomly 

selected amateurs. Of these, approximately one hundred seventy were not 

delivered by the post office because of innacurate addressing, and of the 

remaining forty eight hundred thirty that did reach addresses, fifteen 

hundred forty four were completed and returned as of August 3. This isa 

32% return, extremely high, and we wish to thank all those amateurs who 

took the time and effort to aid in this project. 

Some of the results were exciting to behold. For example, of the 1,544 

amateurs participating, 1,065 spent money during the past year on parts 

for building and experimenting, and spent a total of $184,493 in this area 

alone, or an average outlay of almost $180 per person. 

The figure for replacement parts was 948 amateurs with a cash outlay of 

$47,437. 

The money spent by hams on equipment was equally impressive. The 

1,544 amateurs bought 751 pieces of new major equipment (transceivers, 

receivers, transmitters and amplifiers) and they spent a total of $295,929 

in just twelve months. 

For antennas the figures were also substantial: 666 new antennas pur- 

chased at a gross cost of $37,278. 
It was fascinating to discover that v.h.f.-f.m. equipment and acces- 

sories represent almost 25% of all dollars spent, and about 33% of ail 

units purchased. A similar interesting response was noted on questions 

pertaining to amateur TV. The survey indicates that approximately 5% 

of all hams are already experimenting with or operating ham TV, and that 

an additonal 10% will join the ATV ranks within the next twelve months. 

A complete thirty-six-page report has been printed and mailed to 

all major manufacturers and dealers in the amateur market. If by any 

chance we've missed someone who can use a copy of the report, just get 

in touch with the CO marketing staff and we'll be happy to accomodate. 

However, we must mention that the supply is limited and must be re- 

stricted only to companies or individuals who sell products or services 

to amateurs. 
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way to the next channel. Most amateur f.m. 

equipment is designed for crystals with a tol- 

erance of 0.001% or 0.0005%, about 1500 

Hz and 750 Hz respectively: This is after the 

crystal has been set or “warped” to fre- 

quency. Almost all f.m. equipment has pro- 

visions to bring the crystal onto the correct 

frequency. These warping circuits can pull a 

crystal as much as 30 kHz to either side( one 

whole f.m. channel!) if incorrectly adjusted. 

Thus, it is real easy to get off frequency even 

though the rig is crystal controlled. When in 

doubt, get with someone with an accurate fre- 

quency standard (not another receiver) like 

a counter and check things out. 
Enough for now. Next month some more 

on the technical side for the f.m. newcomer. 

Tips and Tidbits 
The previous editions of “Tips and Tid- 

bits” have proved popular, so here goes an- 

other one! 
Tip: Fill those antenna connectors with 

silicone grease and tape well to keep out 
water. Sure helps the pocketbook, for water 
ruins coax quite rapidly. 

Tidbit: Dick Ross doesn’t have 2 meter 

f.m. in his Porsche. 
Tip: If you’re having trouble with alterna- 

tor whine in your solid-state rig, try running 
a shielded lead (i.e. old RG8/U) directly to 

the battery. 
Tidbit: A second full blown edition of the 

Repeater Directory is upcoming shortly. Get 

your info in ASAP. 
Tip: In an emergency wire solder can be 

used as a mobile rig fuse. Each strand of 
0.031” diameter 60/40 blows at about 10 
amps. Replace with proper fuse when possi- 
ble. 

Tidbit: F.m.’ers are really not rabid, it only 
seems that way. 

Tip: If your solid-state rig is not controlled 
by the ignition switch, turn it off when start- 
ing the car. Voltage spikes caused by the 
inductive ‘‘kick” of the solenoid cutting out 
can wipe out transistors. The ignition switch 
kills accessories during start cycle. 

Tidbit: A good way to get local DX low 
band operators on f.m. is to start a DX alert 
net. Then, move them over to the repeater. 

Tip: Don’t use nylon tie wraps to hold up 
more than one coax line up a tower. They 
just won’t hold much more. 

Tidbit: Living on top a high hill sure helps. 
Tip: When sharing a site with other com- 

mercial or amateur units, don’t put the re- 
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peater antenna on the very top. Let someone 

else be the lightning rod! 
Tidbit: Dick Cowan doesn’t play fair, he 

uses a v.f.o. and a counter on 2 meter f.m. 
Tip: The old “hump” type sideband trans- 

ceiver mobile mounts do an excellent job 
with the larger f.m. units. 

Tidbit: Who says v.h.f.’ers never use c.W. 
You have to copy fast just to see what repeat- 
er you just hit. 

Tip: Be careful when buying a commercial 
portable unit from an unfamiliar source. 
Many are being stolen, and the amateur 

market is a natural. 
Tidbit: Remember when an 8 watt f.m. rig 

took up the entire trunk. 
Tip: Put a good ground at the base of a 

home tower. Concrete is a fair insulator. 

Finale’ 

With Docket 18803 and comments on it, 

redoing several columns, and the like, there 

just hasn’t been time to get the news items 
prepared for the January column. 

73, Glen, K9STH/5 

Ham Clinic [from page 14] 

HW-101 Sidetone Volume Problem 

“My sidetone volume on my HW-101 is 
maximal. Any way to add a control?” 

First see the information in the April 1972 
Q&A COLUMN. 
Yes. The easy change is to replace Ryo, (1 
megohm) to 6.8 megohms. This seems to 
provide an ideal level not too loud or too 

weak. 
Remember that the a.f. circuit board for 

the HW-101 and the SB-102 are the same 
—the only changes you will notice are the 
markings on top of the board. The SB-102 
includes a C.W./TONE/ VOLUME CONTROL 
circuit. This consists of two additional com- 
ponents on the a.f. circuit board—a .005 
mf disc capacitor and a 500K ohm pot (price 
60c from Heath—#10-149). Basically, the 
circuit is the same as presented by WA6HYB 
in the 1972 April issue of CQ except that 
Ryo, is not used and other different com- 
ponent values are. Ordering the pot from 
Heath directly makes installation simple and 
consists of removing Rss; installing the 
500K ohm pot on the foil side of the a.f. 
circuit board. (Be sure to solder the case to 
the foil). This is R335 on the SB-102 sche- 

matic. Then merely install the .005 mf disc 
pin 1 of VisB (where one lead of R326 was 

[Continued on page 94] 



SSTV [from page 52] 

siderably between vidicons of different man- 
ufacturers. Target and beam settings are 
more critical than normal, but many have 

gotten good pictures this way. 

Q&A 

Q. Would you please send me a list of arti- 
cles on the subject of slow-scan TV? 
A. Included in this issue is a rather complete 
list of slow-scan articles. Many thanks to Ted 
Cohen, W4UMF, one of the earliest slow- 

scanners, who has been sending out bibliog- 
raphies for years, and who got most of this 
material together. Vy 73, Cop, W1GNQ 

Late OSCAR News [from page 64] 

within a 100 kHz-wide passband in the 2 
meter band (between 145.90 and 146.00 
mHz) and repeats the transmission within a 
corresponding 100 kHz-wide passband in the 
10 meter band (between 29.45 and 29.55 

mHz). The relationship between transmit 
and receive frequencies is shown in Table I. 
For example, if you transmit on 145.95 mHz, 
listen on 29.50 mHz If you hear a signal on 
29.480 mHz and you want to call him, trans- 
mit on 145.930 mHz, etc. Due to Doppler 
shift, this relationship will vary slightly in 
practice. As the satellite approaches, the re- 
ceived signal will appear to be as much as 4 
kHz higher in frequency. At the point of 
nearest approach, the Doppler shift should 
be near zero, As the satellite continues away 
from the receiving station, the frequency will 
continue to decrease for about another 4 kHz. 

TNT Transmitter [from page 42] 

at too high a frequency, it shows the grid 
turns should be increased. This trouble is not 
likely to happen, however, if the construction 
specifications are followed carefully. 

Coupling to the Antenna 
With the oscillator operating on the de- 

sired frequency, the antenna and ground con- 
nections are made and the antenna coil 
swung near the plate tank coil. As the an- 
tenna is tuned it will be found that the plate 
current of the oscillator rises and the tuning 

lamp becomes dim as the antenna takes 
power from the transmitter. 

Antenna coupling is critical in this type of 
transmitter. It should be as loose as possible, 
and should be decoupled from the position 

of maximum output until plate current drops 
about 10 percent from maximum value. 

160 Meter Operation 
This transmitter may be placed on the 160 

meter band if the coils are changed. The new 
plate coil consists of 25 turns of #14 enamel 
wire on a 3” diameter form, with spacing 
equal to the wire diameter. The grid coil is 
150 turns on a 214” length of 1” diameter 
tubing. Turns should be added or subtracted 
to the grid coil until the set operates stabily 
over the required frequency range. Opera- 
tion on frequencies higher than 80 meters is 
not recommended. 

On the Air in 1972? 
This little museum piece may be placed on 

the air and used for contacts provided the 
signal is constantly monitored for frequency 
and quality in a nearby receiver. It is recom- 
mended that a voltage regulated power sup- 
ply be used and that plate voltage be held to 
less than 400 volts. With proper antenna ad- 
justment the little transmitter puts out a fine, 
T9 signal and the unsuspecting listener is of- 
ten astounded when he finds out the equip- 
ment being used! 

It is difficult to find a 10 tube these days, 
but they can be picked up on the surplus mar- 
Ket, on occasion. An 801 or a 10Y (VT-25) 
military type will be a satisfactory substitute. 
(Don’t use the VT-25A. It is for audio serv- 

ice and has an oxide filament! ) 

A simple antenna is a Marconi type, about 
70 feet long, series tuned with a 500 pf ca- 
pacitor. Since the antenna is directly coupled 
to the oscillator, any movement of the an- 

tenna in the wind will impart a “swing” to 
the transmitter frequency of a few hundred 
cycles. 

While the little transmitter is a good per- 
former, it is a ““maverick”’ and should be con- 

tinually monitored while in use. Three or 
four of these little gems are on the air in the 
San Francisco area and the operators have 
a lot of fun with them. The modern ham, un- 

used to operating with a self-excited oscil- 
lator may have a nervous time of it, until he 
gets the hang of things. 

Since this equipment is not considered the 
state of the art, its use should be tempered 

with caution. If in doubt, enjoy building it 
and place it in the corner of your operating 
desk. Watch the eyebrows of the next old 
timer in your shack. They’ll go up the ceil- 
ing when he sees this replica of yesterday on 
your desk! 

January, 1973 @® CQ e@ 9] 



HELPFUL 

HANDBOOKS: 

ALL ABOUT CUBICAL QUAD ANTENNAS 

New data in 2nd ed. of world-famous text $3.95 

BEAM ANTENNA HANDBOOK, 4th ed. 
All about matching, beams, etc., 6-40 mtrs. $4.95 

SIMPLE, Low-Cost WIRE ANTENNAS 

2-160 mtrs; “invisible” antennas; all data 

Tue TRUTH ABOUT CB ANTENNAS 

New Truth Table rates 10 popular antennas $4.95 

VHF HANDBOOK 
Propagation, circuits, test equip., ants. 

$3.95 

$3.95 

CARE & FEEDING OF POWER GRID TUBES 
Design, application and operational data $3.95 

BETTER SHORTWAVE RECEPTION, 2nd ed. 
Receivers, alignment, projects, antennas $3.95 

Buy these popular handbooks at leading amateur 

| dealers, or direct from publisher (please add 25¢ 

| for postage/handling). Write for free booklet. 

RADIO PUBLICATIONS, INC. 
Box 149, Wilton, CT. 06897 

QRPp THE MILLIWATT QRPp 
If you've been wanting to try QRP, then The Milliwatt is a 

MUST for you!!! 

@ Construction Projects ® Technical Articles 

@ Operating News WAS & QRPP DXCC Standings 

RATES: $3.40 yearly. Reprints: Vol. I—$4.00; Il & I!i—$3.50 

each (all three—$10.00). 

SUBSCRIPTIONS, (SASE for info.) to: ape WEISS K8EEG/6 

213 Forest, Vermillion, SO 57069 

Since 1935 

TYMETER’ ARY, 
DIGITAL CLOCKS 

LSE 

MADL IN U.S.A. 

CALL-IDENT 
10-MINUTE STATION CLOCK 
CALL REMINDER . 

#124 

23° 

Made in U.S.A 

10-minute repeating timer buzzes warning to sign in your 

call letters. Walnut or ebony plastic case. 4”H, 734” W, 

4°D. 110V, 60 cy. One Year Guarantee. 

At Your Dealer, or DIRECT FROM 

PENNWOOD NUMECHRON CO. 
DIVISION OF LCA CORPORATION 

PITTSBURGH, PA. 15208 7249 FRANKSTOWN AVE. 
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DX [from page 70] 

Silent Key: We are saddened to report the 
death of Roy Alciatere, WSRU, owner of 

Antoine’s in New Orleans. Roy died on Sept. 
29, 1972 after a long illness. There was al- 

ways a table for DXers at Antoine’s no mat- 
ter how large the crowd. We will always re- 
member Roy’s gracious hospitality. 

VE Outgoing Bureau: The Canadian DX 
Association outgoing QSL Bureau has be- 
come so popular that it has become necessary 
to establish a branch in Montreal to handle 
outgoing cards for VE1, VE2, VO1 and VO2 

amateurs. The new branch is operated by 
Morris, VE2CN, P.O. Box 458, Montreal 

101, Quebec. 

W2 Area DX Committeeman: Effective Jan. 
1, 1973 the CO DX Advisory Committeeman 
for the 2nd call area is Ed Hopper, W2GT, 
of the North Jersey DX Association. Thanks 
to Lew Levitt, WB2NDI, of the Kings 

County Radio Club for a fine job the past 2 
years. 

Monoband WAZ 

As cf midnight, Dec. 31, 1972, the mono- 

band WAZ chase is on. The November issue 
gives the details regarding rules and trophies. 

QSL Information 
A2CAY—Via WAIHAA 
A35FX—To ZL2AFZ 
C31FV—c/o DL2ZAK 
CE30AF/CE0—Via 

SM8CX8S 
CR3AB—To K38RLY 
CRIA K—c/o CTICY 
EL2CB—To W3HNK 
ET3USA—Via W4NJF 
ET3USB—Via WB4UKA 
ET3USF—To W3KT 
FOW V/FC—c/o ON4TJ 
FB8XX— Via F2MO 
FB8ZZ—To F8US 
FK8AU—c/o I1PQ 
FL8HM—Via K4SKI 
FO#@ES—To K6KRZ 
FO9JS—c/o F2KO 
FP8DH—Via VE6AYU 
FS7DX—To W3HNK 
GD3RFK—c/o K4TSJ 
GM5ATY—Via W5VNL 
HBOAIC—To HBIAIC 
HB9INL—c/o HBINL 
HB#XKW— Via 
WBS8AKW 

HB9#XLG—To VE6AGV 
HRIRF—c/o W5ZWX 
HS4AGN—Via W5LUJ 
HS4AHV—To W6NYG 
HV3SJ—For 80 & 40 

meter QSO’s on Sept. 
29 & 30, QSL to 
W21WC, 644 Rose 
Blvd., Baldwin, 
INGSY eee) 

IHI9JT— c/o ITIIJT 
IH9PLT— Via IT9PLT 
JDIADG—To JA2GXQ 
JYIEB—c/o W3EMH 
JY9YL—Via W3EMH 
KG6JBO—To K1JHX 
KG6SL—c/o WA6AHF 
KS4KZ—Via WA8TDY 

KX6MD—To K6CKB 
LG5LG—c/o LA4YF 
LU1ZC—To K4MZU 
MP4TDM—Via K1DRN 
MP4TEE—To G8LQP 
ST2SA—c/o K8RLY 
SV@WJJ—Via WALHAA 
TL8LI—To 9Q5LI 
TY 1BF—c/o WA4WTG 
VK2BCV/VK9I— Via 

Golden Gate QSL 
Bureau, 71 Surrey St., 
San Francisco, 
CA 94181 

VK2BQQ/LH—To 
VK2BQQ 

VP2EQ—c/o0 WB2ZMK 
VRIW—Via W6CUF 
VU2FBZ—To K6TWT 
YB9ABE—c/o K5GUZ 
YJ8BL—Via W6NJU 
ZD&8BR—To W6EJT 
ZD8GC—e/o W5ULN 
ZD8US—Via K8NSA 
ZF1EP—To W4PJG 
ZK2BD—c/o Radio 

Station, Niue Island, 
via New Zealand 

ZL3KK/C—To ZM4CR 
ZS2MI— Via ZS6LW 
3X1P—To SMOKV 
4W1AF—Via G4ATQ 
5H1LV—c/o K3RLY 
5T5DY—Via CN8CG 
5W1AU—To W6KNH 
773A B—c/o0 W5NOP 
9G1WW—Via W5EGH 
9H3D—To G8PRS 
9J2HI—c/o WA2CRD 
9LIVW—Via K9QZI 
9M6HM—To K6ZIF 
9N1IMM—c/o W3KVQ 
9X5VA—Via W2PPG 
73, John, K4IIF 



“W2 AU” BALUN= I= $:12=95 
1. HANDLES So aie KW INPUT—THEN SOME. Broad- ANTENNA PATTERN 

SISTEEL Banded 3 to 4 wea 2 qn 
: ; 2 . HELPS TVI PROBLEMS By Reducing Coax Line A. 

J : Radiation 

NOW ALL STAINLESS STEEL HARDWARE. S0O239 
Double Silver Plated 
Bee F/B RATIO By Reducing Coax Line 

ic 
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 

ua 
NOW BEING USED EXTENSIVELY BY ALL BRANCHES 

. 2B OF THE U.S. ARMED FORCES, FAA, RCA, CIA, CANA- 

Sz DIAN DEFENSE DEPT. PLUS THOUSANDS OF HAMS 

“THE WORLD OVER 

BIG SIGNALS DON’T JUST HAPPEN— 
GIVE YOUR ANTENNA A BREAK 

RISE hee 

aswine ane a 

SP Gy 2 eS oh) Bigs Re : 
Bediile Resnetian Peake 

Po Sweet BFS 

BOGEL Ft 

= Comes in 2 models. 1:1 matches 50 er 75 ohm un- We'll GUARANTEE 
/ 1 balanced (coax line) to 50 or 75 ohm balanced load. 

i Ty eeyiree 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 

UNADILLA RADIATION PRODUCTS ERS. OF EALUNS & QUADS —_YNADILLA, N.Y. 13849 

100 WATTS from aTR-22? 
WITH NEW DYCOMM MODEL 

YES... 1-10-0 BOOSTER 
® 1-2WATTSIN GIVES YOU 90-100 WATTS OUT 0 

@® THE ULTIMATE IN MOBILE POWER USING YOUR $ 2 200 

PERSONAL PORTABLE 

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 (the old relables... 
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 

Write for data sheets on all MODELS 

948 AVE. E. P. O. Box 10116 S| \- 
RIVIERA BEACH, FLA. 33404 
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“THE NEW RTTY 
Ki! 

Ham Clinic [from page 90] 

removed). to pin 3 of the SOOK pot—a hole 

is provided for this—Csi9. Thanks to 

WA4VQD/4). 

NCL-2000 A.L.C. Delay 

“I am sure that I am not alone when I say 

that I retained my NCL-2000 linear after 

buying a few transceivers having a.l.c. in- 

puts. Some gave no trouble at all (the 

tranceivers I mean). Others did. Now the 

current one a (Japanese model) does have 

an a.l.c. output and the delay is disturbing to 

say the least. What can I do? I’ve had my 

good old NCL-2000 since 1965.” 

Well, there’s a method. Instead of open- 

ing the ground return of the grid bias regula- 

tor’s zener diode and control transistor as 

was previously done to cut off the final 8122 

tubes, the ground return of the screen supply 

is now opened during standby A. disconnect 

the orange wire at the junction of CR» and 

| R4o.-Connect a jumper between the junc- 

tion of CR» and R42 and the adjacent 

ground lug. B. Dissconnect CR3 and CRe 
rectifiers from the lug nearest the front 
panel and then reconnect CRs and CRe to 

| the adjacent empty lug C. Splice a 9 inch 

| length of wire to the orange wire discon- 

nected earlier. D. Connect the other end of 

the wire spliced to the orange wire then to 

the lug to which CRs and CRe are con- 
nected. E. Disconnect the blue wire con- 

nected to the ground lug near the relay 
terminal strip J-6. Then splice a 17 inch 

_ length of wire to the blue wire and route the 
~ new wire along the harness past the PA toad 
capacitor... (Cs) & S1 point; and then con- 
nect this wire to the lug where CR3 and CRe 

- were connected before—where the black wire 
and one end of R35 are connected. Make 

sure all connections are hot soldered. 

HANDBO 
ee» eae 

ensconser fuoccenees 
ee, 8 ae CY 
® 5 ef 

ee 

EW 

- Byron H. Kretzman 

A treasury of vital and “hard to get” 

information. Loaded with equipment 

schematics, adjustment procedures, op- 

erating procedures, etc. A valuable asset 

to both the beginning and the experi- 

enced RITY’er. Special section on getting 

started, all written by Byron Kretzman, 

W2JTP, a well known authority in the 

field. This book is a must for your library! 

Only $3.95. 
*New York State residents Must add sales 
tax applicable to your area. 

RE a oT” "Te sara fa R.F. Saturation 

| cQ Ma i } geet gazine I I’m a new ham and have a ham neighbor 

} 14 VANDERVENTER AVENUE I | behind me. We both use inverted “V’s”. 

| PORT WASHINGTON, L.I., N.Y. 11050 ! | When I’m on 40 I ‘click’ him out. I’ve tried 

SIRS: My check (money order) for $ I eae The SC eds > 

Bae Oech ae PAD AS | Working so close together the r.f. fields 
| are great. R.f. saturation is no doubt the 

eee | — problem. Key click filters, high “Q (crystal 

5 ame | type) antenna filters etc., will work but not 

lesen | | when two antennas are oriented the same 

| I and so close together. The best solution to 

| City erie Zip : _ your operating problem is to arrange an 

[RA TES ee ee ae Ee ROPES AULONS* SGHeauic, 73, Chuck, W6QLV 
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Incomparable 

, CX7A 
SIGE! / OTE 

SPECIFICATIONS 

@ SENSITIVITY: Better than 10db_ signal- 
plus-noise-to-ratio for .25 microvolts at FEATURES: 
28 MHZ. : S @ SELECTIVITY: 2.4 KHZ @ —6db, 1.8:1 Panache ee a eee 
Nate! aban factor. (16 pole crystal ® BROAD-BAND TUNING. Instant Ree 
attice filters). : : ; 

e ‘ ’ j changes without tuning. 
Te eh ne (ea AOO RCO FSK| te Ri gUEIBREAKINGCWEnicrT/R switching 

: e e Z 

y SNe ae Sonne SN a e PRE-IENOISE-BLANKER thet really works sion. Minimum ere . . @ —_ 

@ IMAGE and IF REJECTION: More than 60 Sel Sia | cn Se eee 
db. : : 

@ TWO VFO’'S Transceiver Plus receiver. @ . 

Behre ie esac OLBOO, WALIS,D.8-P.) < Se TR UNTINasporter ESK shift transmit off: 
very é : set, wattmeter, SWR meter, electronic CW 

@ POWER AMPLIFIER: 8072 final complete- Kaur 
ly broadbanded driver and final. 150 watts ae 
continuous dissipation rating. 

CX7A — Deluxe Integrated Station ...........ccccescceseccsseccceccesecnssccecenecees $2395.00 

SIGNAL ONE now presents the most complete line of State-of-the-Art 
equipment ever offered the Amateur. Now available from 

CXeLO =i ntegrated:Station © dici.<cc.i dss osteswanettessaeras cacaaueestreteersetuaecdnnest tee 
Single VFO, P/S-10 required. 

CR-1200 State-of-the-Art Receiver  ........ccccccceccccccccecenccececccncececscarseseescecess 
Single VFO, |.F. Shift, blanker, high sensitivity-selectivity. 

CT-1500 State-of-the-Art Transimitter............ccccscsccsecccccccescenscccevsccesccncecsscoes $1450 
Single VFO, 300 watts, P/S-10 required. 

CR-1500 — Special Application Receiver .............::ccsssccsecceseccescceeecsenceneceueee $1650 
Dual VFO’s. 

Pal OTA LC mee reso cece rat cee tat cee re denne f-0tasteimer tren meee Ss Go dedak costae ita cancers eoeeeeeee $ 210 
PeSsoe ICO By CB anh reelpenry ta salami na ae Be REE ea co ad ge ean Wie $ 210 
EV210 = External: VFO for CX 10 ©... 2..t.ctercerecrccrescrcsstictcscce csttalteetesenstecsiaeet $ 225 
SOB1O = Station CONSOLE wrest oo cas ste sdaccacscnsccadeacessasscecarsscnvessuncactonecensveu® $ 350 
GXOZ XO AT WO INETEN T PanSVCrten eter, . sccbaacsccesteicovaacvcscccseacsesnencsansseceuobtnaetscsin $ 460 
GXEG KS ixtimeters TrariSverter itive. cect fsccdcsvtacceccsucscossdceddcvtabcaductevahalaancasse $ 460 

Phone/write DON PAYNE, K4/D, 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 piece of signal/one equipment as 
it becomes available. 

PAYNE RADIO 
Phone Box 525 Phone 

six days : : Nites — Sundays 

(615) 384-5573 Springfield, Tenn. 37172 (615) 384-5643 

January, 1973 e CQ e 95 



operating Guide 
The Complete Dx 

THE AMATEUR RADIO 

Great Circle Bearing Charts 

Designing the DX Antenna Farm 

Finding the rare DX 

International + local regulations 

Scoring on DX contests 

zak 
CQ Magazine 
14 Vanderventer Ave 

Port Washington, LI, NY 11050 

Please send me— copies of the DX 
Handbook. $ enclosed 

Name 

Address 

I 

| 

| 
| 
| 

| 
| 
| 
| 
| 
| 

City States = sZip 
me ew 
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Propagation [from page 73] 

Central 08-09 (1) 
USA 09-10 (2) 

10-13 (8) 
18-15 (2) 
15-16 (1) 

06-07 (1) 
07-09 (2) 
09-18 (3) 
18-15 (4) 
15-16 (3) 
16-17 (2) 
17-18 (1) 

13-14 (8) 
14-16 (4) 
16-18 (3) 
18-20 (2) 
20-04 (1) 
04-06 (2) 
06-08 (3) 
08-13 (2) 

06-07 (2) 
07-09 (4) 
09-14 (3) 

17-19 (1) 
19-20 (2) 
20-03 (3) 
03-04 (2) 
04-06 (1) 
19-21 (1)* 
21-08 (2)* 
03-05 (1)* 

16-18 (1) 
18-19 (2) 
19-22 (4) 

Western 07-08 (1) 
USA 08-10 (2) 

10-13 (8) 

06-07 (1) 
07-08 (2) 
08-10 (3) 

13-15 (2) 10-14(4) 14-16 (4) 22-02 (3) 
15-17 (1) 14-16 (3) 16-18(8) 02-04 (2) 

16-18 (2) 18-22(2) 04-09 (1) 
18-19 (1)  22-06(1) 19-20 (1)* 

20-22 (2)* 
22-04 (3)* 
04-05 (2)* 
05-07 (1)* 

Contest Calendar [from page 77] 

as follows: With the President K7UGA (or 

W3USS) 4 points, with Vice President W6- 
ATC 3 points, and the rest of the officers 
W2HX, W2JE, W2KH, W2KW, W3RE, 
W4YK and W8KW, 2 points. (Remember 
these are multiplier points like states, prov- 
inces and etc.) 

Frequencies: C.W.—3580, 7080, 14080, 

21080, 28080. Phone—3980, 7280, 14280, 
14345, 21380, 21445, 28580. RTTY—3595, 
7095, 14095, 21070, 28070. 

[Continued on page 98] 

PLEASE USE YOUR ZIP 

CODE NUMBER ON ALL 

CORRESPONDENCE 

STATEMENE OF OWNERSHIP, MANAGEMENT AND CIRCULATION (act of 

August 12, 1970: Section 3685, Title 39, United States Code) (1) Date of 

Filing-September 30, 1972; (2) Title of Publication-CQ/THE RADIO AMATEUR’S 

JOURNAL: (3) Frequency of Issue - Monthly; (4) Location of Known Office of 

Publication - 14 Vanderventer Avenue, Port Washington, New York 11050: 

(5) Location of Headquarters or General Business Offices of the Publishers - 

14 Vanderventer Avenue, Port Washington, County of Nassau, New York 11050: 

(6) Names and Addresses of Publisher, Editor and Managing Editor - Publisher: 

Richard A. Cowan, 32 Burham Drive, Smithtown, New York: Editor - Richard A. 

Ross, 96 Norwood Avenue. Northport, New York: Managing Editor - Alan M. 

Dorhoffer, 20 Kaywood Road, Port Washington, New York: (7) Owner - (ft 
owned by a corporation, its name and address must be stated and also immedi- 

ately thereunder the names and address of stockholders owning or holding | per- 

cent or more of total amount of stock. If not owned by a corporation, the names 

and addresses of the individual owners must be given. If owned by a partnership 

or other unincorporated firm, its name and address, as well as that of each individ- 
ual must be given.) Sanford R. Cowan, 500 Bayview Drive, North Miami Beach, 

Florida: (8) Known Bondholders, Mortgages, and other Security Holders Owning 

or Holding | percent or More of Total Amount of Bonds, Mortgages or other Se- 

curities (if there are none, so state) - NONE: (9) Paragraphs 7 and & include, in 

cases where the stockholder or security holder appears upon the books of the com- 

pany as trustee or in any other fiduciary relation, the name of the person or cor- 

poration for whom such trustee is acting, also the statements in the two para- 

graph’s shown the affiant’s full knowledge and belief as to the circumstances and 

conditions under which stockholders and security holders who do not appear upon 

the books of the company as trustees, hold stock and securities in a capacity other 

than of a bona fide owner. Names and addresses of individuals who are stock- 

holders of a corporation which itself is a stockholder or holder of bonds, mort- 

gages or other securities of the publishing corporation have been included tn para- 

graphs 7 and 8 when the interests of such individuals are equivalent to | percent 

or more of the total amount of the stock or securities of the publishing corpora 

tion. (10) Extent and Nature of Circulation - Average No. Copies Bach Issue Dur- 

ing Preceding 12 months, Single Issue Nearest to Filing Date: (A) Average No. 

Copies Each Issue During Preceding 12 Months Total No. Copies Printed (Net 

Press Run) - 80.472 (B) Paid Circulation 1. Sales Vhrough Dealers and Carriers, 

Street Vendors and Counter Sales - 22,174: Mail Subscriptions - 57,091: (C) Total 

Paid Circulation - 79,265; (D) bree Distribution (including samples) By Mail, 

Carrier or Other Means - 709; (EF) lotal Distribution (Sum of C and ID) - 79.974: 

(LF) Office Use, Left-Over, Unaccounted, Spoiled 4.fter Printing - 4985 1G) Total 

(Sum of E & bk - should equal net press run shown in A) - 80,472. Single Issue 

Published Nearest to Filing Date: (A) Total No. Copies Printed (Net Press Run) - 

80,198: (1B) Paid Circulation: 1. Sales Through Dealers and Carriers, Street Vendors 

and Counter Sales - 22,041; 2. Mail Subscriptions - 56,154: (C) Total Paid Circula- 

tion - 78,195: (D) Free Distribution By Mail, Carrier or Other Means - 1,143; (1) 

Total Distribution (Sum of C and D) - 79,338: (bh) Office Use, Left-Over, Unac- 
counted, Spoiled After Printing - 860: (G) Total (Sum of Eo and Fk - should equal 
net press run shown in A) - 80,198. 1 certify that the statements made by me above 

are correct and complete. (Signed) Richard A. Cowan, Publisher. 
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NAME YOUR ANTENNA... 
MORE POWER, MORE FLEXIBILITY FOR THE 

Fixed Station... 
Here are just a few 

Five-Band Verticals 
Model 18HT HY-TOWER 80 thru 10 Meters 

*Outstanding omni-directional performance 
¢« Automatic band switching 
¢ Installs on 4 square feet of ground 
* Completely self-supporting 

Order No. 182 $199.95 

Multi-Band Hy-Q Trap Verticals 
Model 18AVT/WB 80 thru 10 Meters 

e Wide band performance with one setting 

¢« Automatic band switching: three Hy-Q traps and top 
loading coil 

¢ SWR 2:1 or less at band edges 
Order No. 386 $69.95 

Model 12AVQ 10, 15, 20 Meters 
Order No. 384 $29.95 

386 
Tribander Beams for 10, 15, 20 Meters 
Model TH6DXX SUPER THUNDERBIRD DX 

¢ Six elements; new Hy-Q traps 
e Up to 9.5db forward gain 
e 25db front-to-back ratio 

¢ SWR less than 1.5:1 on all bands 

¢ Takes maximum legal power 
Order No. 389 $179.95 

Model TH3Mk3 SUPER THUNDERBIRD 
¢ Three elements 

¢ Up to 8db forward gain 
Order No. 388 $144.95 

Model TH3JR THUNDERBIRD JUNIOR 
¢ Three elements 
e Meets space problems 
e Up to 8db forward gain 

Order No. 221 $99.95 

Model TH2Mk3 SUPER THUNDERBIRD 
¢ Two elements 
e Up to 5db forward gain 

Order No. 390 $99.95 

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 (W6U0U) BOB HENRY (WOARA) WALT HENRY (W6ZN) 

@ 

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

931 N Euclid. Anaheim. Calif 92801 714/772-9200 
Butler, Missourie64730 © 816/679-3127 

“World's Largest Distributor of Amateur Radto Equipment” 
° 
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"New BATTERIES 
for HANDY TALKIES 
FITS STANDARD, MOTOROLA, GE, DRAKE, etc. 
NO LOOSE 
CONNECTIONS 

COMPACT 
RELIABILITY 

ALL BATTERIES ARE 
RESISTANT WELDED 

AVAILABLE IN 
NI-CAD, MERCURY OR ALKALINE 

Write—Wire—or Phone 

fy ALEXANDER manufacturing co. 
BOX 1645 Mason City, lowa 50401 

Phone (515) 423-8963 

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 MO to a 

- HOUSE OF POWER 
i PO Rex 3068 Merrick NY 17566 

s 
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Contest Calendar [from page 96] 

Awards: The QCWA Plaque to the “Top 
Banana” in the party, to be permanently re- 
tained by the member winning it three times. 
(Don McClenon, W3IN has one leg on it.) 
Also a certificate to all stations working 100 
or more members. 

Mailing deadline is March 10th: L. F. 
Heithecker, WSEJ, 1409 Cooper Drive, Irv- 

ing, Texas, 75060. 

CCHSRC “‘Operation’s Day” 

8:00 a.m. to 8:00 P.M. EST, Sat., Feb. 10th 

This is the 4th year the boys at the Colonie 
Central High School of Albany, N.Y. have 
planned an “‘Operation’s Day.” 

They will have two c.w. and two phone 
rigs going for the full 12 hour period, with 
activity alternating between the different 
bands. On c.w. the emphasis will be on op- 
eration in the Novice bands. 

Frequencies: C.W.—3725, 7175, 21120, 
21150. Phone—3920, 7275, 14280, 21310, 
2181522385505 

The Club station, WA2DNR has had a 

special card printed for this occasion and all 
QSL’s will be answered. 

Send your cards to: Colonie Central High 
School Radio Club, WA2DNR, 100 Hackett 

Avenue, Albany, N.Y. 12205. 

Editor’s Notes 
A reminder that the deadline for mailing 

your c.w. logs for last November's WW Con- 
test is January 15th. 

And another reminder, this one regarding 
our 160 Contest. W/K and VE stations 
should keep the “DX Window” clear of any 
stateside contest operation. We are just not 
going to hear the weak DX signals if they 
are covered by strong state-side activity. And 
trying to work DX on frequency is a waste 
of time. They are listening for you down at 
the low end of the band. Deliberate contest 
operation between 1825 and 1830 hardly 
comes under the definition of “good sports- 
manship.” 

It is also hoped that state-side phone sta- 
tions and other stations not in the contest 
will observe this request for the contest week- 
end. 
My apologies for not getting my Christmas 

greetings in last month’s Column. Trust the 
Holidays were happy ones for you and that 
you will receive many Blessings during the 
New Year. 

73 for now, Frank, W1WY 



the TELEX 
PROFESSIONALS 
for radio communications 

Telex has designed headphones and headsets to professional standards 
for 35 years. For use in aviation, education, business and industry. 

Now Telex is offering a full line of headphones and boom mic 
headsets for your critical radio communications requirements. Featuring 
professionally proven design and engineering. 

Telex headphones are lightweight so they can be worn 
comfortably for hours. 

Telex headphones seal out room noise and acoustics. Concentrate 
sound reproduction at your ear. And eliminate undesired sound. 

The result, you hear more! 

Telex boom mic headsets provide the ultimate convenience in 
radio transmission. That’s because the attached mic frees your hands 
completely for logging, phone patching, or frequency adjustments. 

| Telex headphones and headsets will maximize the efficiency of any 

rig. And they’re priced from $5.95 to $99.95, so there's one to 
match your rig and pocketbook. Ask your dealer to show the 

complete line or write for a free catalog. 

| DUAL DYNAMIC HEAD- DUAL DYNAMIC HEAD- 

[ PHONES — Deluxe foam PHONES WITH CERAMIC 

) cushions. Great in noisy BOOM INC. — Mic output 

) environments or for digging 55 db. Use with any mobile 

| out weak signals. or base station. 

MONOSET® — Feather- TWINSET® — A long time 

weight under chin head- favorite of pilots, broad- 

phone. Single magnetic casters and communica- 

drive. Adjustable aluminum tions operators. Adjustable 

tone arms. sound arms. 

PRODUCTS OF SOUND RESEARCH 

SR CEE ELE 

CANADA: DOUBLE DIAMOND ELECTRONICS, LTD.,, On 
EUROPE: ROYAL SOUND COMPANY, INC., 409 Nor th Main ste eet, Freeport, N.Y. 11520 USA 
INTERNATIONAL: TELEX EXPORT DEPT., 9600 Aldrich Ave. So., Minneapolis, Minn. 55420 U.S.A 

SL 

COMMUNICATIONS DIVISION 

9600 ALDRICH AVENUE SOUTH 
MINNEAPOLIS, MINNESOTA 55420 
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400% MORE AVERAGE 

SSB POWER OUTPUT 

ur;nA MAGNUM SIX 
tHE ouatity R F SPEECH PROCESSOR 

Collins—Heath..... $129.95 

Drake secscesocces $149.95 

Yaesu FT101 ...... $139.95 
Kenwood ........-++ $139.95 

Add 5% Tax in Washington 

@ 4 TIMES THE SSB POWER ON ALL BANDS 

@ ADDED PUNCH FOR PILE-UPS 

@ EXCELLENT VOICE QUALITY 

@ SPLATTER FREE, NARROW BAND OUTPUT SIGNAL 

@ SOLID STATE DESIGN 

@ PUT YOUR TRANSMITTER TO WORK FOR THE FIRST TIME 

IN ITS LIFE. POWER UP WITH A MAGNUM SIX FOR MORE 

ADDED POWER PER $ THAN ANY OTHER METHOD! 

Send for FREE Brochure 

Communication Technology Group 

31218 Pacific Highway South 
Federal Way, Washington 98002 

rapier 

painter 

New low cost digital 

multimeter S299 
® 26 ranges to measure ac/dc voltages from 100 microvolts 

to 1200 V, ac/dc currents from 100 nanoamperes to 2 am- 

peres and resistance from 400 milliohms to 20 megohms. 

® Guaranteed to stay within specifications for one full year. 

Fluke gives you the best specs and strongest warranty onthe 

market today for the lowest cost of ownership ever. @ Wide 

choice of options including rechargeable battery pack, digi- 

tal printer output, deluxe test leads, high-voltage probe, RF 

probe, 200-amp ac current probe, carrying case, dust cover 

and rack mounts. @ Unique self-zero feature eliminates off- 

set errors. ®@ Rugged high-impact case with securely mounted 

internal electronics. @ Service centers throughout U.S., Can- 

ada, Europe and Far East for 48-hour turnaround repairs. 

P.O. Box 7428, 
FeL.LJIK E} seattle, washington 98133. 

Get all the details from your nearest Fluke sales office. Dial 

toll-free 800-426-0361 for address of office nearest you. 
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A Division of Bitcil Systems Inc 

HAL SOL 
HEHEHE KKKKKKEKHKHKKKKEKKKEKKKKREKE 

FREE TO CQ SUBSCRIBERS 
HHKEKKKKKKHEHEKKKKEKKEKKKKEKEKKEEE 

Advertising Rates: Non-commercial ads are 10 
cents per word including abbreviations and ad- 
dresses. Commercial and organization ads are 
35 cents per word. Minimum charge $1.00. No 
ad (non-subscriber) will be printed unless accom- 
panied by full remittance. Free to CO subscribers 

(maximum 3 lines per month). Recent 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. 

SWAP: Mint 8 mm Movie outfit for mint SB 220 
Linear. WA@GYX, 1422 So. Pearl, Independence, 
MO 64055. 

SELL: Complete Heath SSB Amateur Station. For 
list of items and prices, send SASE. John McMillan, 
eh 4786 Pineaire Lane, West Palm Beach, FL 
3 6. 

Drake MN4 Antenna Match $70 Hallicrafters SX- 
122 receiver with crystal calibrator and matching 
speaker $240 all mint condition pickup only. 
W2OBF. Phone (516) PY8-0121 Massapequa, LI. 

22nd ANNUAL Dayton Hamvention will be held 
on April28,1973 at Wampler’s Dayton Hara Arena. 
Technical sessions, exhibits, hidden transmitter hunt 
flea market, and special program for the XYL. For 
info write Dayton Hamvention, Dept. C, Box 44, 
Dayton, OH 45401. 
we? ee eee eee 

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. 

FISHER underground pipe locater $25. Ralph Hun- 
ter, 252 Jefferson Hagts., Catskill, NY 12414. 

WANTED: Two 50/60W AC power supplies for 
Motorola base station. C. E. Brown, WB4 OOT, Cat- 
aula, GA 31804. 

QSL’S ‘‘Brownie,’’ W3 CJI, 3111 Lehigh, Allentown, 
PA 18103. Catalog 25 cents. 

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. 

QSLs. Second to none. Same Day Service. Samples 
at eras Ray, K7 HLR, Box 331, Clearfield, Utah 
84015. 

QSLs, SWLs, WPE samples 18 cents. Nicholas & 
Son Printery, P.O. Box 11184, Phoenix, AZ 85061 

CREATIVE QSL cards. Personal attention. |magi- 
native new designs. Send 25c. Receive catalog, 
samples and refund coupon. Wilkins Printing, Box 
787-1, Atascardero, CA 93422. 

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. 

Rubber address stamps. Free catalog. 45 type sty- 

les. Jackson’s, Box 443F, Franklin Park, IL 60131. 



} 

AWARDS HUNTER-Five band awards log book for 
DXCC,5BDXCC, 5BWAS. Easy to read and easy to 
use. Send $2.00 to Five Band Publications, Box 264 
Lyndhurst, NJ 07071. 

POWERSTAT VARIABLE TRANSFORMER Type 
364. Input 230V 60 cycles. Output 0-230V at 9 
Amps. Used in excellent condition. $30. postpaid. 
im, Continental U.S. Glenn, P.O. Box 565, North 
Miami, Oklahoma 74358. 

ROCHESTER, NY is the place to go for the largest 
Hamfest, VHF meet and flea market in the north- 
east. May 12th. Write WNY Hamfest, Box 1388, 
Rochester, NY 14603. 

COMMUNICATIONS TECHNICIAN seeks over- 
seas employment. First Phone with Radar, Ama- 
teur Extra license. Experience: HF, VHF Commun- 
ications; Antennas; Aircraft Navigation; Test Equip- 
ment maintenance, calibration. Also Technical 
Writing, Drafting, Machinist, Management Exper- 
ience. Age 27. Seek Challenging Job with Respon- 
sibility. For Resume Write: John Brosnahan, K@UT X 
P.O. Box 1716, Boulder, CO 80302. 

41 V Motorola 12 VDC Transceiver. Front Mount. 
Crystals for 28/88. Works FB. $50. W5 TGQ, 5647 
Beechnut, Houston, TX 77035. 

HELP: Need G-/6 Gonset for parts. Also manual. 
Apply Box 722, Charlestown, W.Va. 

NCX-5 Transceiver, AC Supply/speaker, manual, 
Service Notes, $300. delivered, 48 states. WA6ESM 
Thacher School, Ojai, CA 93023. 

See RME VAF=b26 (50, 144 mae) SAS. 
AMECO TX-62 VFO-621 $175. Knight TR-108 
$155. TV Camera $200. WA3MEG, 12211 Valerie, 
Laurel, MD 20810. 

SELL: Like new Yaesu FRDX400, 160-2 mtrs, 
four filters, matching speaker $320. Collins 75A4, 
mood condition, 2.1 and 5 ke $250. W3GLY, 33 
Mercer Ave., Doylestown, PA 18901. 

MODERNIZE FOR PEANUTS! Frame and display 
QSL’s with 20 pocket plastic holders. Two for $l, 
7 for $3. Prepaid, guaranteed, Universally used and 
approved. Order now. TEPABCO, Box 198Q, Gal- 
latin, TN 37066. 

2-WAY TECHNICIAN or SERVICE MANAGER, 
experienced, needed by expanding 2-way service 
Organization in Dallas, TX. Send resume to RAM 
Broadcasting, Attention Cecil White, P.O. Box 103- 
we, Dallas, TX 75207. 

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. 
We WAH, Dean Hildebrand, 1461 Coronel Ave., 
Vallejo, CA 94590. 

THE 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. 

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 Lloyd, WA3LBH, 
Box 427A, RD 2, Tyrone, PA 16686. 

MAGAZINES FOR SALE: CQ/73/QST/HAM RAD- 
10 issues at 10 cents each (plus shipping) from 
Lockheed Ham Club, 2814 Empire, Burbank, CA 
91504. Send list and check. Available issues and 
any refund due will be sent promptly. 

MARINE ELECTRONICS of HALESITE — Sales 
and Service on Pearce-Simpson, Konel, Sonar, 
Citizens Band. Retail only. 76 New York Avenue, 
Beacite, EeNeweaVonkels 7435 (Phonessl6/427- 
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SX-111Receiver-speaker $100; 454x microphone- 
$10; Both $100. WB4FJO. 

1973 DESK CALENDAR 12 x 9. Name, Address, 
Call in gold $2.00. Hank Morgan, 883 Diana, Ak- 
ron, OH 44307. 

Help under financed law student who needs used 
amateur radio course books and inexpensive equip- 
ment to qualify for license. J.M. Campbell, 2011 
James St., Durham, N. Carolina 27707. 

SELL: HW-100 w/AC supply, 25 kHz calibrator, 
CW filter $225. R-274 gen coverage rcvr $100. 2m 
FM Motorola 140D 3T-2R $75, U43GGT 2T-2R 
$90. Both with accessories and crystals. John Bos- 
ie papa Box 354, Calhoun, GA 20701 (404) 

HAVE | GOT A DEAL FOR YOU! Unusual values 
full reconditioned guaranteed equipment. Listed 
alphabetically ae manufacturer. Drake 2B $169, 
2NT $109, RV4 $79, TR4 $429, TR6 $395. Galaxy 
300 with supply $149, GT550 both supplies $395, 
RF 550 $49. Gonset Communicator IV (six) $99. 
Hallicrafters HT 37 $149, SX101A $149. Hammar- 
lund HQI70C $149, HQ170A/VHF $199. Heath 
SB301 CW Filter $199. Military R39CA/URR $495 
National NCX5 both supplies $349, NC173 $69. 
Swan 260 $295. Tempo DC1A $69, Tempo 2000 
Linear $339. Lots more. Get complete listing. New 
Drake, Galaxy, Hallicrafters, HyGain, Kenwood, 
Newtronics, Regency, Tempo. Stan Burghardt, Box 
73, Watertown, SD 57201. Phone 605-8 86-3767. 

FOR SALE: Superior model 77 VTVM, brand new 
in Original packing with instruction manual, all com- 
plete, $35.00. RME Pre-selector, 10 to 80 meters, 
has three 6 J6 tubes, built in pwr. supply, good used 
condition, $25.00. Joe Horvath, W6 GPB, 522-Third 
St., San Rafael, CA 94901. 

JACKSON TVG2 Sweep/mark gen w/xtals $35. 
B & K 400 CRT tester $12. Both ex. cond. w/man- 
fee P. Carron, 205 Ridgewood Rd., Easton, PA 

42. 

Electronics Equipment, Test Equipment, Panel 
Meters; Connectors; Capacitors; Tubes; Transistors; 
etc. Inquiries Invited. F.F. Williams, P.O. Box 
7057, Norfolk, VA 23509. 

SELL: Collins 51J-4 Receiver, continuous tuning 
540 kc to 30.5 me. Mechanical Filters 1 kc, 3 kc, 6 ke. 
Rack Mount Cabinet. Excellent condition. $450 
plus shipping. 2525 Blue Ridge Drive, Cedar Rapids, 
lowa 52402. (319) 365-4586. 

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- 
non Page, W8EXJ, 1969 Manz St., Muskegon, MI 
49442. 

Sell: BC 375 complete unused 14’’ Conrac TV 
monitor, coiled telephone cords, new; TDQ 2 mir 
transmitr, Beckman Scanner, 24 V PS 40 amp reg. 
K H Paquee, 53 Jerome Av, Trumbull, CT 06611. 

West Ailis RAC MIDWINTER SWAPFEST Febru- 
ary 3, 1973 at Hart Park, 7300 Chestnut Street, 
Wauwatosa, Wisconsin (Milw. suburb). Take 70th 
Street exit on 1-94 North 1.2 miles to Chestnut. 
Doors open at 8 a.m. Food and liquid refreshment 
available at reasonable prices. One dollar in advance 
or one dollar fifty at the door. For details write: 
WAI KRF, 4582 South Ahmedi Avenue, Milwaukee, 
Wisconsin 53207. 

National NCX-200 Transceiver, mint, manual, or- 
iginal carton: $180. Delux AC supply: $60. WB2- 
GRB, 14 Duryear Place, Lynbrook, NY 11563. 
(516) LY9-3440. 

SELL: E.E. and other technical books. SASE for 
list. Roger A. Baim, WB9 BDP, 2753 W. Coyle, Chi- 
cago, IL 60645. 

POLICE RADAR SPEED METERS, have a number 
of units recently taken in on trade. All in working 
condition, some reconditioned with custom suit 
case type carrying case. These radar sets can be used 
for making traffic surveys, calibrating, speedometers 
or the parts alone worth the price. Units as is $275, 
reconditioned $395. Albany Communication En- 
gineering, P.O. Box 1657, Albany, NY 12201. 

SALE: Heath transmitter DX-60B, $45; Lafayette 
receover JA-600, $65; Heath SWR Meter, HM-15, 
$10. All excellent. Lawrence McNamee, 10 Hya- 
cinth Lane, Holbrook, NY 11741. 
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FM RINGO 
3.75 db GAIN 

AR-2 — $12.50 
WORLD’S BEST VHF 
FM ANTENNA, IN 
STOCK AT YOUR LOCAL 

DISTRIBUTOR. 

ush en 621 HAYWARD STREET 
CuSO t MANCHESTER, NH. 03103 

CORPORATION 

Only 

$32.50 
(less batteries) 

POSTPAID USA 

® Precision crystal 

e Fully guaranteed 

® Markers at 100, 50, 25, 10 or 5 kHz se- 

lected by front panel switch. 
® Zero adjust sets to WWV. Exclusive circuit 

suppresses unwanted markers. 
® Compact rugged design. Attractive, com- 

pletely self contained. 

® Send for free brochure. 

PALOMAR 
ENGINEERS | 

BOX 455, ESCONDIDO, CA 92025 
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HALLICRAFTERS SX-101A w/spkr mint $150, 
Hallicrafters HT-37 mint $150, Hallicrafters HA-2 
two meter transverter w/P-26 AC supply excellent 
$125, Johnson Ranger 1 very good $50, Johnson 
6N2 very good $50. All units electrically perfect, 
include manuals. Jeffrey Hopkins, 1520 Beaver 
cea Road, Point Pleasant, NJ 08742 or call 201- 

-7603. 

Need copy of schematic and data for antique radio. 
Have rider’s manuals, most volumes one through 20 
SASE for information. K3 KUL. 

SB-300, SB-400 (updated to SB-401) for sale, $475 
Good condition. Also A-2516 Receiver $150.1 year 
old, original box. Write Erik Piip, WA1PND, SKS, 
South Kent, CT 06785. 

SB-300 for sale $165 good condition. Also new 
Electro-Voice noise canceling mic, Model EV-609, 
$24. Mark Patton, 4 Madrid Plaza, Mesa, AZ 85201 
Phone 602-883-2570. 

WANTED: National SW-3, FB-7, thrill Box-4, etc. 
Receivers, also special parts coils dials. Wm. Pender- 
gast, Sharps Chapel, TN. 

FOR SALE: Heath SB110-A, HP-23 AC supply 
manuals, all excellent condition. $250 ship collect. 
George Wellborn, 406 Mayfiar Dr., Shreveport, LA 
TANO7 2 (Be eae 4s) bids 

WANTED: Transistorized power supply & modula- 
tor for Clegg Thor 6. Ron Ginns, WA3 RQP, 55 E. 
Pleasant Grove Rd., West Chester, PA 19380. 

SELL: HQ-16, Mint. $98. WA2FTZ, 211 Barnes St. 
Ossining, NY 10562. (914) 941-4840. 

WANTED: Used NCL 2000 for Xmas Advise con- 
dition. Quote price. Hank W1HZR, 22 Edward Ave. 
Milton, MA 02186. 

FOR SALE: Drake T4X transmitter $295, R4 re- 
ceiver and MS4 speaker $285. Robert Sykes, 5709 
Benedict Road, Dayton, OH 45424.513-233-7929. 

HOOSIER ELECTRONICS -- Your ham headquar- 

ters in the heart of the Midwest where only the fin- 

est amateur equipment is sold. Individual, personal 

service by experienced and active hams. Factory- 

authorized dealers for Drake, Regency, Standard, 

Ten-Tec, Hy-Gain, CushCraft, Ham-M, plus many 

more. Orders for in-stock merchandise shipped the 

same day. Write today for our quote and try our 

personal, friendly Hoosier service. Hoosier Electron- 

ics, R.R. 25, Box 403, Terre Haute, IN 47802. 

FOR SALE: HW100 w. .AC/DC supplies $225. 
Collins 312B-4 $45. West German 500 W two-meter 
linear 4CX250B (new) $350. Same for 432mHz 
$375. Andrews 4’ dish $25. Semco transistor VFO 
(48 mHz, new) $17.50. Henco two-meter TX mod- 
ule (6330, new) $25. Samsonite cases (2) for Col- 
lins gear $5.00 each. 8-31. yagis (2) for two-meters 
$5. Ingwersen, 33 Jewett St., Georgetown, MA 
01833 (617) ss5222.5 008 

N.Y.C. HAMS NEEDED: Volunteers to operate 
new modern KW amateur station part time during 
Tue-Sat 10-4 Sunday 1-5 demonstrating to public. 
Have time-want to help young people? Here’s your 
thing-Call Bob Reiley, Hall of Science of the City of 
New York, Box 1032, Flushing, NY 11352. Phone 
212-699-9400. 

Drake ML-2, new with 5/8 antenna $250 prepaid. 
Trade to SSTV setup. Cline, WA7TMR, Box 216, 
Logan, Utah 84321. 

Trade receiving and transmitting tubes for Drafting 
supplies, equipment, and textbooks. Also can sup- 
ply components. Write. M. Levy, W5QJT, 4215 
Darwood Drive, El Paso, TX 79902. 

Collins Noise Blanker wanted for KWM2. Must be 
mint condition. Also want 516 F2. Write prices and 
year made. VE3RH, 24 Kingsley Court, Guelph, 
Ontario, Canada. 

WANT: KWM2, any condition. Priced right. Pay 
cash. W@9BNF, Box 105, Kearney, Nebr. 

DX-100, SB-10,$150; 4-1000's, $40; 250 TH’s, $10 
| L. Tooley, 202 E. Boulevard, Marion, IL 62959. 



mercial, 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 trans- 
former — tape-wound core of grain-oriented steel — cuts size and weight by 

40% © Vacuum-variable tuning capacitor © 25 mfd oil-filled filter capacitor 
O Vacuum relays that don’t ‘’clank’’ — for ultra-quiet switching 0 6000 volt-20 
Amp bandswitch © Battleship construction — % ‘’ Aluminum sides © Electronic 
T/R switching for true Break-in CW © Electrical and mechanical safety interlocks 
O Complete metering by two 3%”’ taut-band quality meters — including 0-5000 
RF wattmeter - © ALC-adjustable threshold © 120/140 voits 50/60 Hz. 3 wire, 
single-phase © Computer Grade Blower — centrifugal, ball-bearing, low-speed, 
ultra-quiet — thermostatically controlled Grid over-current relay ‘‘kicks-out”’ 
when underloaded or overdriven. Protects tube and input circuit. A warning 

when ‘‘flat-topping’’ occurs. © Desk-top Cabinet — completely self-contained 

09% x 17x 18inches— 70 Ibs. net — 90 Ibs. shipping Cit’s perfection for $1795. 

— Available for immediate delivery. 

SPECIAL INTRODUCTORY OFFER 

The “77” shipped prepaid via Air Freight to nearest air terminal — anywhere in 

the world. 

If you want to move up to the finest, the “77”, phone/write Don Payne, 

K4ID, fora 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 EHRHORN TECHNOLOGICAL OPERATIONS, INC., 

BROOKSVILLE, FLA. 33512. 

Phone 

six days wilsstisn PAYNE RADIO wes | Ham Radio Outlet 

Phone Box 525 BOB FERRERO, K6AHV | 

Nights-Sundays 999 Howard Avenue 

(615) 384-5643 Springfield, Tenn. 37172 Burlingame, CA. 94010 
PHONE DAYS 415/342-5751 

The “77” is the finest Amplifier of its type ever offered for Amateur, Com- | 
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WAG 
SUPERMatch*” 

% E-Z Match Tuner S1 34 9 5 
% SWR Meter 

Ppd in USA & Canada * Power Meter 

* Dummy Load Money back Guarantee 
Clean up the unsightly x Antenna Switch ae 

| % 350 watts PEP tangle of wires aroun 
the shack and your wife 

will think it's beautiful 

Send for FREE Literature 

W I< VW Electronics 
10 Peru St. Plattsburgh, New York 12901 

In Canada: 222 Newkirk Road, 
Richmond Hill, Ontario 

ELECTRONICS 
LIMITED 

PERSONALIZED ENGRAVING 
ELECTRIC 

ON-THE-AIR 
SIGN 

WITH CALL 

Works on 

110 VAC 

Metaltex Lapel Bar — $1.50 
SEND FOR FREE CATALOG 

ARNOLD’S ENGRAVING 
2041 Linden St. Ridgewood, N.Y. 11227 

Technical Excellence 
inElectronics. 

On our small, friendly campus the emphasis is on Living as well 

as Learning. Extra-curricular social activities, studenf€ clubs, @ 

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 

cQ January, 1973 

TRADE: Collins.75S-3B round emblem. 200/500/ 
2.1 filters. Recently serviced and aligned by Collins. 
Immaculate and perfect. Trade for Drake TR-4 with 
RV-4, MS-4, and AC-4 or $575 cash. HD-10 keyer 
never used $35. Gonset Communicator 1V 6M ex- 
tra clean and completely retubed $80. Fred Gallis, 
W2LSN, 147-37 Roosevelt Ave., Flushing, NY 
esis 4a (22 ae7'G 2-767 oor 

DISCOUNTS! Standard, Sonar, Clegg, Genave, 
Mosley, Tri-Ex, others. Also Marine Gear. Write 
stating needs. Arena Communications. Dept. C, 
1169 N. Military Highway, Norfolk, VA 23502. 

Drake R4A, excellent condition, manual, extra cry- 
stals, prepaid, insured. First $225. George Streit, 
Box 1713, McAllen, TX 78501. 

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. If 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. 

WANTED: Uher 5000 L recorder with accessories 
(battery, case, mike, etc) Dictet portable dictaphone 
for parts. Douglas, 2254 Pepper Dr., Concord, CA 

194520. 

WANTED: Ameco TX-62 6 & 2 xcvr also Lafayette 
HE-86 6 & 2 VFO. A.F. Lawrence, WB2 KWZ, 157 
Fayette St., Palmyra, NY 14522. 

WANT: Johnson T.R. Switch, wattmeter, swr. 
bridge. Must be reasonable. Write Larry Kellough, 

| WB9 AZQ, 1418 Dubois, Vincennes, IN 47591. 

WANTED: 275W Johnson matchbox w/swr; QST, 
CQ, 73 binders; Heath field strength meter. Tom 
Dornback, KIMKX, 2515 College Rd., Downers 
Grove, IL 60515. 

ANTIQUE TUBES, UX200, UX201A 310,031) ang 
32s, List SASE Trade or Sell. WA4NED, Box 468, 
Gainesville, GA 30501. 

WANTED: Heath wattmeter/swr, Cantenna, SB600 
speaker, and tunnel dipper. Also 3-5 pos. coax 
switch and 71 or 72 callbooks. T. Coddington, 
WB6 AWC, 7825 Scotts Valley Rd., Lakeport, CA 
915/4.537 

SALE: Central Electronics600L10-15-20-75-160m 
600w broadband linear w/SWR bridge & TR switch 
$95. AN/FRT-51 Collins SSB/DSB exciter/oscilla- 
tor w/freq standard $150 or best offer. AN/PRM- 
10 GDO $35. All FOB. Dr. Robert Greenfield, WA- 
4 QVB, 123 Wildwood Lane SE, St. Petersburg, FL 
3S) AOS) 

Need Manual for Hammerlund ‘‘Comet Pro’’ to 
Xerox or buy - Please! D.L. Buda, 25 Meacham St., 
Belleville, NJ 07109. 

FOR SALE OR TRADE: 3” refractor telescope, 
CE-10B w/vox and VFO, Heath Analog computer, 
Electric adding machine - want electronic calcu- 
lator. John Wagner, 950 Sue Dr., Caro, MI 48723 

WANTED: Telectron Model RA-1 or AM-1 Sig. 
Generator. Used to test radio controls used to op- 
erate garage doors. Will swap test equipment or 
buy. R. Wendel, 160-20 Grand Central Pkwy, 
JamaicassN Yen ll 45/28 

61’ Vesto Self/sup tower, $150. Waterman No. 515 
A Twin Tube Scope, $40. Dumont Lab Scope No. 
303, $30. Northern Radio F.S.K. No. 105, W/4B 
Pwr sup, & 2 No. 153 Keyers. All new $50. Tempo 
No. 3111, 12V.D.C. MPX/EMs Stereo Gar Radio 
$45. K6QDV, 2976 Los Altos, Antioch, CA 94509 

QST’s '58, '59, '60 $2 per year, 20 cents ea. plus 
postage W2JBL, 123 Davis Ave., Hackensack, NJ 
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SELL: Two RD-142A/UN Logging recorders w/ 
plenty of tape. $42. Write for details. WA5TSJ, 
1300 SW 62, Okla. City, OK. 73159. 

WANTED: DC Pwr supply for Swan 350. M. Hess, 
WB4TQE, 616 Webster Dr., Decatur, GA. 30033. 

FOR SALE OR TRADE: Model 15 Teletype— 
AF67 xmtr & pwr supply 12VDC or 115VAC. 5 
band Morrow Converter. R. Bryant, W8&KVV, 
2638 Perdue Ave., Columbus, OH 43211. Tel: 
471-0669. 

FOR SALE: Galaxy 5, G-35 DC supply, Hustler 
mast W/75-15 coils, and mike. Good. $325 or trade 
for Nas 30L-1. Call Jim Younce, K4LXU, (205) 
661-0967. 

2M FM VRC-19, $50. KWM-2, test, photo, ham 
gear Computer. Free list. Tom Perera, 410 River- 
side Dr., NY. 10025. 

CQ 49-64 70% comp. QST 47-58 80% comp. 27-35 
Radio Mags & Manuals. Offer or trade. Need tube 
tester. WA7 GFF, 4605 SE Rockwood, Milwaukie, 
RS 1 22:2. 

INT Amateur Radio Journalistic Society, an IRS 
Tax-exempt order has new HQ. Write to: 3212 
Mesa Verde Rd., Bonita, CA. 92002. USA. 

FREE! Washington Hams— Join the Washington PO 
Net. Check in for information. Meets every Tues- 
day at 0030 hrs. G.M.T. or contact W/FIM. 

SELL, Trade, Hammarlund HQ-170C & HQ-110C, 
Gonset GSB-100 Xmtr., Want. CE20A, Swan 406B; 
VX-2; FP-1; 508. Herbert M. Peery, Box 313, 
Trenton, MO. 64683. 

WANTED: Vox Control Unit, Model HA-16 for SB- 
106. Write: Larry Kellough, WB9 AZQ, 1418 Dubois 
Vincennes, IN 47591. 

LIBRARY BOUND VOLUMES CQ & QST. CQ 
1950 to 1964, QST 19454964, also 73 Oct 60 to 
1968, loose issues. Will sell only from earliest vol- 
ume up, any number. Make offer. R. Mendelson, 
27 Somerset Pl., Murray Hill, NJ. 07974. 

WANTED: Manual for Harvey Wells Bandmaster. 
Will copy and return. Any reasonable price paid. 
Joe, WB6 ZWS, 5113 Arvada, Torrance, CA. 90503. 

HEATH goodies, Twoer, VTVM, AF & RF Genr’s, 
etc. SASE, Box 183, Olympia Fields, IL. 60461. 

BORROW: Sept: 1971 “73°. Will return intact: 
Will refund postage. Cabe Gargiulo, WAI GF4J, 17 
Whitney, E. Hartford, Ct. 06118. (203) 569-2266. 

BARGAINS: G76 now $70. G77 now $22.50. 
DX-120 mint now $65. Clegg 99er now $50 with 
Xtals. SC6/CPS1 mint now $65 for both. W7 UD, 
3637 W. Grandview, Tacoma, WA. 98466. 

TEAC 1500D tape deck. Automatic reverse, auto 
shut-off, sound-on-sound, etc. Perfect. $210 shipped, 
Cost $450 new. WN4 UCC, 96 Hallmark Ests., Ath- 
ens, GA. 30601. 

SELL CQ’s from 45, QST’s from 1916. Call books 
from 1921, Handbooks and miscellaneous maga- 
zines. ERV Rasmussen, W6 YPM, 164 Lowell, Red- 
wood City, CA. 94062. 

DX-60B: Tested, never on the air, $59, postpaid. 
WB4SPT, 240 Colony Rd., Jupiter, Fla. 33458. 

YAESU Flox-2000 mint $199. Want b or c tx 
heads for TRC-24, 19” relay racks. Colbert, 1008 
Engelwaod Dr., Parma, OH. 44134. 

SELL: Gonset G-76 a.c. and d.c. p.s., gud condx 
Best offer or will trade up. WN2GXH, 22 Maple- 
hurst Rd., Rochester, N. Y.14617.716-266-7843 

WANTED: T & B wt440 or W.E. R4081 coaxial 
crimper with dies. Also T&B wt700 stripper— 
Beene WSSCM, Star Route, Columbus, Miss. 

WANTED: Collins Rack Mounts, 351 R-1 or 351 R- 
2 type. Also Collins carrying cases Model CC-2 or 
weeny Charles Simmons, Box 575, Atwater, CA. 

SELL or SWAP: National SW-3 Receiver, good con- 
dition. 40 Mtr. coils only. W6PYF, 633-40th Siu 
Richmond, CA. 94805. 

WANTED: Morse Tape transmitting head. McElroy 
or Creed. W6 AWG, Bolinas, CA. 94924 

WANTED: Pair of tube sockets for 4-125A 
100th, 250th, 304TL, 304L, 572B, 5894, 829-B, 
4CX250B, 4CX150A tubes. Jess Lebow, Jr., K8- 
LJQ, 351 Mower Rd., Pinckney, Mich. 48169. 

COLLINS S/LINE32S3, 75S3,312B4,516F, DL-l, 
G-10-D Mic, Superb cond. $1450 takes all, T. Gos- 
man, 143 Roxton Rd., Plainview, N. Y. 11803. 

ANTIQUE. Selling National FB-7 SASE_ incl. 
50 cents for Polaroid. Jay L. Davis, 904 Haws 
Ave., Norristown, PA. 19401. 

WANTED: FM Signal Generator, 25-500 mc, 
Bird Model 43 thruline wattmeter, Motorola Test 
Set. R. Wendel, WB2YYX, 160-20 Grand Central 
Pkwy., Jamaica, N. Y. 11432. 

MAKE OFFER for 2 ea. 6000 VDC, 1 uf pyranol 
G.E. Cap. Orig. carton, FOB, Carson, Box 10, Dun- 
Cdn, sil 3 3.0 2:6. 

IT’S SUNNY IN JAMAICA — The Shangri-La Villa 
and Apts. cater to those wanting a real Caribbean 
holiday. Reasonable weekly rates with special facil- 
ities for small groups. For information, write to: 
Ken Penchoe, 6Y5BF, FOB 92, Montego Bay, 
Jamaica, W.|. 

WANTED: Pre-War Collins xmttr— 4A, 32B, 32G- 
types. Or have you handbooks? All letters answd 
airmail. Jock, ZL2GX, 152 Lytton, Gisborne, NZ. 

WANTED: QST before March, 1923. All letters 
answd airmail. Have spare 1920/31 & NZART 
“*Break-in’’. Jock, ZL2 GX, 152 Lytton, Gisborne, 
NZ. 

FOR SALE:4CX-1000A linear/p. s. (pick up only), 
$150. Viking-KW (pick up only), $350. 30S-l, 
spare new 4CX1000A, $1000. 30S-1 (needs work}, 
spare new 4CX1000A, $650. R389, $395. R390, 
$495. HRO-500, $750. James Craig, 29 Shetburne, 
Ave., Portsmouth, NH. 03801. 

SELL: 1296 mHz converter - $60. 2304 mHz con- 
verter as per March 1972 Ham Radio - $60. WA2- 
VTR, 14 Oakwood Terrace, Spring Valley, NY 
10977. (984) 356-5762. 

SELL: 4-1/2’ -19’’ Rack panel containing partially 
completed 4-400 RF section & extra heavy duty 
power supply. Noll Amidzich - 1-414-442-3767. 

R-390 A/CV-591A: Sell or Trade locally. Want trans- 
match/SB-200. WA1JFG/6, 4050: Troon Way, Bon- 
ita, CA 92002. 

FOR SALE: BC 375 complete unused; 14’’ Conrac 
TV monitor; coiled telephone cords, new: TDQ 2 
meter transmitter; Beckman Scanner; 24 V PS 40 
Amp reg. Karl H. Paquee, 53 Jerome Ave., Trum- 
bull, CT 06611. 

BUILDING A LINEAR? Save $25.00 by ordering 
my 30 Amp Filament Choke, New Bifilar Wound. 
Hundreds sold, no complaints. Satisfaction guar- 
anteed, or money refunded. $5.00 ea plus $.50 
shipping. V.R. Murrell, K4HHA, Rt. 6, Newport, 
Tenn. 37821. 

LAMPKIN 105-B freq. meter with calibrator & man- 

ual. Excellent condition. $145.00. P.J. Serafinas, 
702 Nottingham Rd., Apt. 3-A, Balto, MD 21229. 

WANTED: Old radios before 1928. Catalogs, Books 
magazines, Radio and Government call books. Will 
buy or trade. Erv Rasmussen, 164 Lowell St., Red- 
wood City, CA 94062. 

FOR SALE: Prop Pitch motor, transformer, sylisen 
indicator, parts for 30 ft. Pipemast $35. Pickup 
Only. W2GRN. (516) FL4-5550. 
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TYMETER’ 
“Time At A Glance” 

DIGITAL CLOCKS 

#100-24H 

“16 
Made in 
U.S.A. 

Walnut or ebony plastic case. 
4”H, 734” W, 4”D. 110V 60 

At Your Dealer,.or 
DIRECT FROM 

WOOD NUMECHRON CO. 
DIVISION OF LCA CORPORATION 

cy. Guaranteed One Year. 

(STOWN AVE. PITTSBURGH, PA. 15208 

Nu Sigma Alpha 
International Amateur Radio Frater- 

nity. Memberships now available. In- 
cludes wali certificate, Newsletter,!.D. 

card, nets, DX, and more. Send for 

free brochure, now!! 

Box 310 Dept. O, Boston, Mass. 02101 

TELETYPE -RIBBONS-TOROIDS 
Lowest prices any where! 

- 88 mhy TOROIDS 30/$10. ppd. — 
‘Fresh RTTY Ribbons 12/$3.50 ppd. 

MACHINES — GEARS — SUPPLIES — TAPE 
i 302Y PASSAIC AVE 

TALOG VAN W2DLT stiacinc. n 4 07980 

"WORLD QSL BUREAU 
5200 Panama Ave., Richmond, CA USA 94804 

fy THE ONLY QSL BUREAY to handle all of 
ty your QSLs to anywhere; next door, the next 
ue State, thenext country, the whole worid. Just 
#4 bundiethem up(please arrange alphabetically) 
ie and send them to us with payment of 5¢ each. 

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: $9.95 
Postpaid. 

COMMAND PRODUCTIONS 

A) 

P.O. BOX 26348-C 
RADIO ENGINEERING DIVISION SAN FRANCISCO, CALIF. 94126 
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FOR SALE: 304TL-7 perfect. 2 new Johnson sock- 

ets for the 304 TL. 2-838 Amperex tubes with sock- 

ets. 4-VT-204 type 3C24/24G. John W. Risley, Jr., 

201 Forest Dr., Linwood, NJ 08221. 

FOR SALE: Hallicrafter S-95 High Band 152-173 

MC FM Has Squelch Al Condition. $35. H. Hast- 
ings, Box 1213, Bowie, TX 76230. 
MU oe, EEE ee 

FOR SALE: 2MFM handitalk: $50, T60 $30, S53 
$30, PRC-6 6MPM Handitalk: $50, Wanted: TR22 
or SRC-146 FM adapter for Gonset. B. Tucker, 
6112 Beachway, Falls Church, VA 22041. 

3 Frequency Motorola T43 GGV Heath Counter and 
scaler 
Wichita Falls, dex. 7o3018 

WANT: 1 or 2 Dow Key SP6T 28v. remote anten- 
na switches or surplus equiv. Briggs, W3 MSN, 5108 
Boulder Dr., Oxon Hill, MD 20021. 

East Bay (SF). Mt. Diablo ARC meets 8 PM 3rd 
Fri of Month (Except Dec) at Red Cross Bldg, 1301 
Ygnatio Valley Rd., Walnut Creed, CA. 

CQ Birthday AM Radio Club, Month/Christmas 
Winners. Send cali QTH B/D Favorite Band SASE 
Membership Yr $2. BARK-K4CLA, 5/111A Oak, 
Lexington, SC 29072. 

Shawnee Six Transc $70, CN-144 or CN-50 new 
$30. Airdux KW coil $14.62 Ib. coil No. 18 tinned 
$30. 1TS-497B/Urr Gen $75. W5SYB, 5000 Hall, 
Amarillo, TX 79109. 

SELL: Drake TR3, AC3 very good condx. $375. 
Selsyn Motors and many transmitter components 
Write. WALING, R.F.D.1, Saunderstown, RI 02874 

FOR SALE: SB101 and HP23A in very good con- 
dition $370. KI VBF, Tom Lanham, 4500 E. 6th 
Ave., Gary, IN 46403. 

FOR SALE: Heath HW-16 Assembled, tested, man- 

ual, 6 crystals $80 plus shipping. E. Erickson, 13 
Robert Circle, South Amboy, NJ 08879. 

SELL: SBE-34 rejuvinated by builder Linear Sys- 
tems in July. First $200. Scarff, W4 FAH, 618 Carey 
Place, Lakeland, FL 33803. (813) 683-4288. 

DIODES: IN4004 400P!V 1A @ 12 cents each. IN- 
4007 1000PIV 1A @20 cents each, and more. Marty 
MAAS 5349 Abbeyfield St., Long Beach, CA 

55 

Harvey Wells TBS 50D and Power supply $50 plus 
ay eiick W2 RWD, 191 Rustic St., Rochester, NY 
14609. 

Wide Variety Oil Caps. 2MFD @ 600v 20 cents; 
AMFD @ 600v 25 cents;8MFD @600v dc 40 cents; 
+ postage. SASE. Maas, Burlington, WI 53205. 

SELL: Novice station: Heath HR-10-B, Hallicrafter 
HT-40, Ameco CW monitor, Dow key ant. relay. 
$90 or separate. WB6NUM, 7349 Center Pkwy., 
Sacramento, CA 95823. 

Have a few WW I! telegraph keys, new mint condi- 
tion.$5 PPD. C.B. Goodman, 5826 S. Western Ave. 
Chicago, IL 60636. 

KW1 OWNERS: Interested ina KW1 Club? J. Low- 
enstein, W7JI, 235 E. 15th St., Tempre, AZ. 85281. 

PLEASE sell methat Wilcox CW-3 receiver that you 
will never use, Lorenson, Hillsdale, N. Y. 12529. 

HELP Somebody must have a Wilcox CW-3 re- 
ceiver they will sell me. E. H. Lorenson, Hillsdale, 
Nae 5255 

WANTED: HQ-215 Revr and WRL Duo-Bander 
84 Xcvr. W5BSU, 1210 S. 93 East, Tulsa, Ok., 
PENA 

SELL: Drake TR3, w/MS4, & mike, $325. Gal- 
axie Ill, $100. FOB. WB6VNR, (213) 346-5871. 

NEW SANSUI eight 200 watts, midrange control, 
accepts 2 tape decks, 3 spkr systems, & 2 phonos 
$450. Morton, Rt..4, Box 4162, Oak Harbor, 
NAAN SIRTF TPS 

many others. WA4CMC, 2309 Bullington, 



Johnson Adventurer transmitter for sale-excellent 
condition. $25. FOB. KIJPR, 22 Darbrook Rad., 
Westport, CT 06880. 

NEED meter for HT-37. Please send price to W4- 
LPP, 1081 McFarland St., Dunedin, FL 33528. 

Link 1907 FM base station, 152 to 162 mHz 50 
watt output. $75. J. Wasiewicz, 229 Sarles Lane, 
Pleasantville, NY 10570. 

SELL: 14AVQ four-band vertical antenna, Heath 
VF-1 VFO, Homebrew electronic keyer. All in good 
working condition. $25, U-ship. W5JMH, 2328 
Ave. N-1/2, Huntsville, TX 77340. 

FOR SALE: Valiant $100 cash and carry, HR1OB 
withcalibrator$60, RME 10-20 converter $25. You 
ship. All like new. W6NVA, 15426 Patronella Ave., 
Gardena, CA 90249. 

SELL: Collins MM1-Mike-$15, Regency Mike oSer 
Drake DC3 $85, Collins Crystal Pack $175. Marty 
WA3 |FQ. Will buy KWM2 or 2A. 

SB-400 Heath with Crystals, very good condition. 
Will ship. $250. WA2NND, 367 Broadway Ave. W., 
Watertown, N. Y. 14601. 

WANTED: for private collection, old issues of 
Heath Company catalogs. Write K7 CUY, Box J, 
Snowflake, Arizona. 85937. 

ELECTROMAGNETIC Spectrum Computer Print- 
outs, $1.00. WBOHWS, 408-51. st St., Western 
Springs, IL.60558. 

SELL: HR-10B with calibrater and manual. $55, 
mint condition. A. M. Fox, Box 895, Greeley, 
COMPS OG Ie 

SALE: 12CH-RC, REEDS-on 6-transistor-N1 CAD, 
Servos90 or 220 board. K7 OSK, Rt. 1, Box 335-E 
Rochester, WN. 98579. 

WANTED: QST before March, 1923. Ali letters 
answd airmail. Have spare 1930/31 & NZART 

Jock, ZL2GX, 152 Lytton, Gisborne, “‘Break-in”’. 
INeeZze 

28 ASR and KSR floor console cabinets for sale or 
trade. Good used condition with all hardware. 
LESU and base for RO. D.C. Harrington, 1620 
Gardena Ave., Fridley, MN. 55432. 

CHESS--Let’s play by radio. Write for sked. K3 RCF 
Wm. Adams, POB 1747, Hyattsville, MD. 20788. 

COLLINS 30-S-1 Amp. Fine cond. Factory modi- 
fied. $750.00. No delivery. W4ODK, 300 Culpep- 
per Rd., Lexington, KY. 40502. 

AUTOPATCH Equipment for the amateur. Send 
SASE to WBYIINL, Box 291, Western Springs, 
Hie 60'5)5 82 

Heath Commanche MR-1 Rec. & Cheyenne Mt— 
Trns w/DC P.S.$140. DX-100 $55. Campbell, 1228 
Flamingo, Mt. Morris, MI (313) 787-1927. 

SWAP: Allied (Kenwood) A2516 Ham or A-2515 
General rx for compact HF linear or SBE xcvr. 
K9ZAT, 913 S. Carpenter, Chicago, II. 60607. 

SELL OR SWAP: Viking II, $40. D100, $50, gud 
condx. Manuals. U ship. For information, write- 
Larry Kellough,1418 DuBois, Vincennes, !N. 47591. 

QUARTER ACRE LOT Appraised $550. Near 
Belen, N.M. Sell or trade for modern equipt. 
W3MSN, 5108 Boulder Dr., Oxon Hill, MD 20021. 

HP-525-A $30, HP-525-B 100-220 mc $60, BC-312 
Rec $30, LM freq. meter with book $20.-K6 KZT, 
4434 Josie Ave., Lakewood, CA 90713. 

FOR SALE: Two Bird Model 72-2 two CKT Two 
position coax switches. $30.00 each. W3 MSN, 5108 
Boulder, Oxon Hill, MD. 20021. 

SELL: NCX500 Transceiver $175, SX101 Receiver 
$85, R.Bryant,W8 KVV, 2638 Perdue Ave., Colum- 
bus, OH 43211 or Tel. 417-0669. 

FOR SALE: Collins built 618S-1 receiver-transmit- 
ter. Any offers; Worcester, R.D. 1, Frankfort, N.Y. 
13340. 

FOR SALE: Collins R-278B/GR UHF receiver. Any 
offers; Worchester, R.D. 1, Frankfort, N.Y.13340— 

FOR SALE: Collins Mechanicat Filters; F455 Q2 
772 2.1 kHz $15, £455 Q5 4R2 500 kHz $22.50. 
Kaw yY Z. Gall 301-384-7771 after 001 GMa. 

SELL: National SW-3 receiver in good condition, 
with coils. Best offer over $75. Dick Nebel W2DBQ 
31 Whitehall Blvd., Garden City, NY 11530. Tel. 
516-741-6603. 

Collins KWM2-516F2 Round Emblem. Mint, origi- 
nal carton $700. Kenwood,R599 mint $280. 
W9 HLA, 713 Oak Ave., Lake Bluff, 1L 60044. 

NEARLY NEW NCX-3 w/NCXD and AC supplies. 
Will trade for HR-2A, 2 meter rig, or will sell. 
WB5 BLX, 3728 Wilkie Way, Ft. Worth, TX. 76133. 

FOR SALE: Canadians— Johnson Ranger HF 
transmitter, excellent condition; ARCl WVHF- 
10 channel transportable, professionally built AC 
power supply. Model 9-55 tube tester Model 315 
Ecco Signal Generator, Aerovox IC checker. P. C. 
Lotzer, VE7BM2, 20790 Newlands Dr., Langley, 
Banc... Canada. 

FOR SALE: Hallicrafters HT32A transmitter. Or- 
iginal owner. Mint condx. $180.00. W7 ADS, 109 
No. 32nd Ave., Yakima, Wash. 98902. 

CANADIANS, FOR SALE: 75A4 Collins RX. 
Last production run, by Collins, Canada. S:N4058; 
8,2.1 and 3.1 KHz filters; 160-10m. coverage; top 
condition; c/w speaker and manual. VE6 XJ, K. D. 
Symington, 4711 Coronation Dr., Calgary 6, Albta. 

WANTED: Two 5CPI1 cathode ray tubes; must be 
cheap. SELL: antique radio tubes SASE for com- 
plete list. M. Lackey, Box 279, Richmond, Ken- 
tucky. 40475. 

HEATH MODIFICATIONS: I’m compiling a ref- 
erence source of SB-401, 303, 301 modifications 
for improving performance of the Heath Line. 
Send details of your mods —copies to all con— 
tributors. Dennis Hoffman, WAIGMK, Rt. 1, Mt. 
Roreb, Wiss 53572: 

FOR SALE: QST, CQ & 73. 35 cents each ppd. 
(or 20 cents ea. plus postage). SAE & 11 cents 
stamp (unattached) for airmail! list. Bill Mont- 
gomery, KZ5FN, Box 27, Gatun, Canal Zone. 

BARGAIN! Nice Lampkin 105B Prof. Freq. Meter 
for FM w/manuals $100; Swap/sell cleanup unusual 
VHF, lists SASE. W4 API, Box 4095, Arlington, Vir- 
ginia. 22204. 

FOR SALE: Tower Tri-Ex H-471, Drake R4-B, 
T4 X-B. Want: Alpha 70 and Curtis EK-402 keyer, 
Drake MN-2000. A. Emerald, 8956 Swallow Ave., 
Fountain Valley, CA. 92708. 

CLEGG 22er mk 11 two meter Xcvr with built-in 
VFO. Also mike, manual, AC, DC. $210.00. La- 
fayette 6 meter xcvr HA460. $75.00. Swan 250 
for 6 meters. $180.00. SASE get complete list. 
Colella, WA2HQD, 105 18 131 St., Richmond 
Aili NYT Varo. Phone (212) 641-2559". 

LINEAR BUILDERS: 30 amp filament chokes for 
GG Linears. Perfect for pair 3-500 2Z’s, 4-250A\’s, or 
single 3-1000Z, 4-1000A. New, sat. guaranteed. 
$5.00 ea, 2 for $9.50. V. R. Murrell, K4HHA, 
712A Rich Rd., Newport, TN. 37821. 

WANTED: Schematic diagram for Central Elec- 
tronics, 20 A Multiphase Exciter. W7JI, 235 E. 
15th St., Tempre, Ariz. 85281. 

SELL: Honeycomb Coils, variable condensers & 
Coil Mtg, $12.50 postpaid. Ernest Schultz, 2837 
Goddard Rd., Toledo, OH. 43606. 

SELL: WRLS500C, WRL300, WRL VFO, Gonset 
66B,77.SASE brings details and list of much more. 
WBOAHR, 2245 Lamplight Ct., Grand Junction, 
Coloms SO 

NEW Swan Mobile Supply; Johnson 540 Hana- 
held Fischer. Rt. 4, Box 317, Waseca, Mn. 56093. 
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AT LASSE -” 
34 SPEECH COMPRESSOR twat 

REALLY WORKS! 

RPC-3M MODULE 
(ONLY $22.50) 

e LOW DISTORTION 
CIREGUIE 

@ FULLY WIRED & 
TESTED NOT A KIT 

e WORKS WITH 
PHONE PATCH 

e INTERNAL UNITS 
& MODULES WORK 
MOBILE 

e@ FULL WARRANTY 
=—ONERYVEAR 

eo INTRODUCTORY 
LOW PRICES 

RPC-3C CABINET MODEL 
($34.95) 

RPC-3,3U INTERNAL UNIT 

(Illinois residents add ($24.95) 

5% Sales Tax) 

Write for specifications é 

and information sheets FR, Electronics 

jl ge Box 1201C 
$2.00 — RPC—3C CHAMPAIGN, ILL. 

1200s — RPC 3.010, 61820 

3M 
res = a 

CRYSTAL BARGAINS 

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- 

—— 

DIVISION OF BOB 
WHAN & SON 

ELECTRONICS, INC. 

2400 Crystal Dr. 
Fort Myers 

Florida 33901 
(813) 936-2397 

Send 10¢ for new 
catalog with 

oscillator circuits 
and lists of 
thousands of 
frequencies in 

stock. 

SPECIALS! CRYSTALS FOR: 
Frequency Standards 

100 KHz (HC13/U) $4.50 
1000 KHz (HC6/U) 4.50 

Almost All CB Sets, Trans. or Rec. 2.50 
(CB Synthesizer Crystal on request) 

Any Amateur Band in FT-243 1.50 
(Except 80 meters) 4 for 5.00 

80 Meter Range in FT-243 2.50 
Color TV 3579.545 KHz (wire leads) 1.60 

4 for 5.00 

tity prices. Order di- 
rect. Send check or 
money order. 

For first class mail add 15¢ per 
crystal...for airmail add 20¢ ea. 
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1ST CLASS FCC Ticket made easy, $4.00 CRD 
pseocie ness O. Box 291, Western Springs, 
Wh. OSE. 

SELL: Eico 720 Xmtr $45. W.A.C. as novice. With 
manual and 2 Xtals for 80-40-15 mtrs. Novice 
pai FOB WAILPNQ, 5 Cook Close, Ridgefield, 

é SO the 

$545. Package only SR-150, P-150, HT-45, P-45. 
Cables, Relay. Gordon, 2719 Westwood Bivd., 
FOB LA, CA. 90064. 

FOR SALE: Pair of BC-611-F walkie talkie 3-4 
mhz; Repairable; will ship; $10.00 or best offer. 
K9 GTQ, Rt. 1, Irma, WI. 54442. 

SELL OR TRADE: Motorola HT-200, charger, 
case & xtals. 1-34/94, R-94. SASE for details. 
W4JGO, 643 Diamond Rd., Salem, VA. 24153. 

SALE: New Westinghouse 0-300 volt AC meters, 
2 and one-half’? sq. Ideal 110 and 220 volt line- 
meters, $3.50 each plus pp. Samkofsky, 4803 
Brenda Dr., Orlando, FL. 32806. 

Old Battery Radios! Wireless receivers & trans- 
mitters as well as books and magazines wanted. 
Will buy or trade. Have CQ’s and QST’s to trade. 
Erv Rasmussen, W6YPM, 164 Lowell, Redwood 
City, CA. 94062. 

WANTED: Empire NF-105/TA, TX; HP477B, 
506A; probes for HP428A, Boonton 9ICA, D, 
98A; GR1602B, GR1216A. Sell RCA WM-71-A, 
$150. Houston, Box 73, APO SF, CA.96525— 

SELL, SWAP: Factory D.C. P.S. for Galaxy WW 
excellent. Cables, manual. $45.00. Write Larry 
peltougne WB9 AZQ, 1418 DuBois Vincennes, IN. 
A Olie 

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. 
Bae 2 eee 

GOOD OLD COUNTRY MUSIC, 2 Records and 
list, $1, guaranteed. Artists: WSTAN and W5TSD. 
Oatmora Shows, Drawer 9039, Little Rock, Ar- 

kansas. 72209. 

FOR SALE: Cleaning shack. Lettine, Model 242, 
6 mtr transmitter, $20.00; Heath CB converted 
to 6 mtrs, $10. Lafayette 6 mtr converter Model 
HE56, $6. Tube 4-1000A, never used $50. J. Mac- 
ari, WA2KDB, 138-23-59 Ave., Flushing, New 

Weov elke, thal ahah Shc 

SELL: Drake 2C, 2CQ, 2AC, $220-00. HPS; 

$55.00. DX60, $50.00. W8CUT, 1776 Walnut St., 

Coshocton, OHA 43312. 

HEATHKIT SB-401 and SB-301 with SB-600 
speaker. On the air now. Best reasonable offer. 
W7HMS, 25210 52nd Ave. East, Graham, Wash. 
98338. 

WANTED: Collins 310B-1 or 3108B-3 exciter. 

A. C. Bell, 8 Charles, Slickville, Pa. 15684. 

EXCELLENT HQ145*X, spkr and Millen 10 meter 

preamp, $125. WA2IBE, Box 215, Ironia, NJ. 

07845. 

KWM-2 /AC/DC/Mobile mt/Blanker/Q/$800. 28K- 
SR, $275. Free long list. Perera, 410 Riverside Dr., 

NY G00 2.50 

TOUCH tone pads, autopatch equipment. Write for 

list. CRD Associates, P. O. Box 291, Western 

Springs, Illinois. 60558. 

FREQUENCY Printout from |BM Computer. 10- 
KHz to 90 GHz, $1.00. WBIYHWS/9. 408-51St 
Western Springs, |L.60558. 

HEATH IM-12 Harmonic Distortion Meter, mint 

cond., w/manual, $40. K3BGZ, Rt. 2, Box 20-A, 
Leonardtown, MD. 20650. 

\ WANTED: CW Linear approx 500W similar to 

Hunter 1000A, prefer two piece as weight is factor 

in my capability to lift. If you can use Leica 

35mm camera or 16m Bell & Howell movie, will 

make fantastic trade. W6 AT, 367 Northwest, Vaca- 

ville, CA. 95688. 
Se 



General-Electric Progress Line 
450-470 MHz Mobile Units 

14” case (less accessories & ovens) 

MT/42 MA/E42 

6/12 volts, 15 watts, 12 volts, 15 watts, 
vibrator power supply transistor power supply 

Accessories available for each above Units...........ccccccccccccaccececce 

LOW BAND VHF 

Power supply, 30W, 
less vibrator 

Power supply, 60W, 
less vibrator 

TX narrow band, 
less final tubes 
Note: MA/E42 wide band 

RX wide band, 
less ovens 

14” Progress Line Case, consisting of front basket and front plate with lock ...... $10. 

Low band dual front end, 2 freq. = strip, 6... cee eee eee eee $20. 
oe ee $25 Hi-Band TPL RX with TX exciter strips less speaker, as is, missing parts 
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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. 

JANUARY, 1973 

] Alexander Manufacturing Co. 

[| Andy Equipment Co. 
[] Arnold’s Engraving 
[|] Babylon Electronics 
[] Barry Electronics 

[] Clegg Division of I.S.C. 
[|] Columbia Electronic Sales, Ine. 
[|] Command Productions : 
(| Communication Technology Group 

(Biteil) 
] Cowan Publishing Corp. 
E Cush-Craft, Inc. 

Drake, R. L., Co. 
[] DYCOMM 
[_] Eimac, Div. of Varian 
|] Erickson Communications 
[| Fair Radio Sales 
[|] Fluke 
[_] Goodheart, R. E., Co. 
[| Gregory Electronics 

H & L Associates 
Hal Communications Corp. 
Ham Buerger, Ine. 
Heath Company 
Henry Radio 
Hobby Industry 
House of Power 
Hy-Gain Electronics Corp. 
Jan Crystals 
Juge Electronics, Ine. 
K W Electronies 
Liberty Electronics 

Midland Electronics Co. 
Military Electronics Corp. 
Millen, James, Mfg., Co., Inc. 
Milliwatt, The 
Mosley Electronics 

National Radio Institute 
New-Tronics Corp. 
Nu Sigma Alpha 
Olson Electronics 

[ |] Palomar Engineers 

(_] Pearce-Simpson, Division of 
Gladding Corp. 

[] Pennwood Numechron Co. 
[_] Pickering Radio Co. 
[ ] Radio Publications, Inc. 
|_] Regency Electronics, Inc. 
|] Robyn International, Inc. 
|] Sams, Howard W., Co. 
|] Savoy Electronics, Inc. 
[] Sentry Manufacturing Co. 
{] Slep Electronics Company 
[ ] Space Electronics 
[ | Speetronics, Inc. 
{] Standard Communications Corp. 
{] Swan Electronics 
[_] Telex Communications Division 
_] Telrex Communications Engineering 

Laboratories 

[] Ten-Tec, Inc. 
{| Top Band Systems, Inc.’ 
[] Unadilla Radiation Products 
[| Valparaiso Technical Institute 
[]Van W2DLT 
[] World QSL Bureau 
{] Xcelite, Inc. 

HO 

L] 

OOOO 

i 18S (GG IDY 1B, CE Tal 

CQ Reader Service 
14 Vanderventer Ave. 
Port Washington, N.Y. 11050 

IN AINE i Cee ee ee ene eee Callas .ccret 

StreeticA ddressiatircs cicees treciccen teat a tate ee eee 
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Proudly presents the new § 

FULLY SOLID-STATE TRANSCEIVERS 
UP TO 200 WATTS 

Swan was the first to provide 

a low cost single sideband trans- 

ceiver the average ham could af- 

ford. Again, Swan leads the field 
with “state-of-the-art” concepts ! 

@ No Transmitter Tuning e Selectable Sideband, 80-10 
© Infinite VSWR Protection Meters 
© Receiver uses FET’s, IC's, e Built-in VOX 
and Operational Amplifiers e Semi-CW Break-in and 

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

Overload, Distortion and Threshold Control 
Cross-modulation e 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: ACCESSORIES INCLUDE: 

BWANISS-15tiowall CED MmOMMMESS7 9,00 “cua vce te ity soeucrc tae ee 
SWAN SS-100, 100 watt P.E.P........$699.00 SS-200/SS-100 SS-15 $139.00 

SWAN:SS-200,,200 Watt iE iee meen $7.7,9.00 “SO AN 2 (7001200 wall FEF. kines $299.00 
SWAN SS-208, External VFO $159.00 

SWAN 610X, Crystal Controlled Oscillator $ 53.95 
SWAN SS-16B, Super Selective Filter $ 79.95 

ED JUGE ELECTRONICS, INC. 
FTWORTH, TX 76110 

TELEX 75-8329 

3850 SOUTH FREEWAY 

PHONE (817) 926-5221 

Hours: 9:00—5:30 Tues. thru Sat. 
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WHICH ANTENNA WINS THE CONTEST ? 
In open competition against thousands of commercial and home-brew antennas, WA1JEG won the New England 

_ 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? 

QUADS 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- 
rectivity appears to us to be ex- 
ceptional! ALL METAL (except 
the insulators) — absolutely no 
bamboo. Complete with boom, 
aluminum alloy spreaders; 
sturdy, universal-type beam 
mount: uses single 52 ohm coaxial feed; no stubs 

or matching devices needed; full instruction for the 

simple one-man assembly and installation are in- 

cluded: this is a fool-proof beam that always works 

with exceptional results. The cubical quad is the 

antenna used by the DX champs, and it will do a 

wonderful job for you! 

10/15/20 CUBICAL QUAD SPECIFICATIONS 

Antenna Designation: 10/15/20 Quad 

Number of Elements: Two. A full wavelength 

driven element and reflector for each band. 

Freq. Covered: 14-14.4 Mc. 21-21.45 Mc. 28-29.7 

Mc. 
Shipping Weight: 28 Ibs. Net Weight: 25 lbs. 

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 114” O.D.; 18 gauge steel; double 

plated; gold color 

Beam Mount: Square aluminum alloy plate incor- 

porating four steel U-bolt assemblies. Will easily 

support 100 Ibs. Universal polarization. 
Radiating Elements: Steel wire, tempered and 

plated, .064” diameter. 
X Frameworks: Each framework consists of two 

12’ sections of 1” OD aluminum ‘hi-strength’ (Re- 
vere) tubing, with telescoping %” tubing and short 
section of dowel. Plated hose clamps tighten 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 

10515°20 CUBICAILOUAD SO ere $41.00 
TOL 5. CUBICAT: OUA D2) ees 36.00 
15520 GUBIGATSOWAD severe ee 38.00 
TWENTY METER CUBICAL QUAD. .-...---- 31.00 
FIFTEEN METER CUBICAL QUAD.....-.- 30.00 
TEN METER CUBICAL QUAD. .....--.-..+.+: 29.00 

(all use single coax feedline) 

GOTHAM 
1805 Purdy, Dept. CQ, 

Miami Beach, Fla. 33139 
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Bg A The first morning I put up my 3 ele- 

E MS ment Gotham beam (20 ft) 1 worked 

YOACT, ONSLW, SP9- 
ADQ, and 4U11TU 
THAT ANTENNA 
WORKS! WN4DYN Com- 
pare the performance, val- 
ue, and price of the follow- 
ing beams and you will see 
that this offer is unprece- 
dented in radio history! 
Each beam is brand new; full size (36’ of tubing 

for each 20 meter element, for instance); ab- 

solutely complete including a boom and all hard- 

ware: uses a single 52 or 72 ohm coaxial feed- 

line; the SWR is 1:1; easily handles 5 KW; %” 

and 1” alumnium alloy tubing is employed for 

maximum strength and low wind loading; all 

beams are adjustable to any frequency in the 

band. 

2 EL 208 eee $25 ARBOR TO ptacocscettetess 

EL 2O0 es. 31* oa Wed) ae 38* 

AE 20. Secs ee 38* As Fi Leet 6s Sree tin econ 24 

D Vite LO), ee eecscaceee 21 Ee eis. ee 34% 

3 Eletl SA ae 25 WB EF 940 2) Dee 315 

4 E153). 31*  *20° Boom 

5 EGGS eee.. can 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. TI2FGS, WSKYJ, WIWOZ, W2- 

ODH, WA3DJT, WB2FCB, W2YHH, VE3- 

FOB, WA8CZE, KISYB, K2RDJ, KIMVV, 

K8HGY, K3UTL, W8QJC, WA2LVE, YS!- 

MAM, WAB8ATS, K2PGS, W2QJP, W4SW), 

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, YV5- 

CLK. OZ4H. and over a thousand other stations! 

V40 vertical for 40, 20, 15, 10, 

G6 meters j.cicicsceccs sets ae eee $18.95 

V80 vertical for 80, 75, 40, 20, 15, 

10, 6'meters “SSS eee $20.95 

V160 vertical for 160, 80, 75, 40, 20, 

15.10, 6umeters 2.2... mst acme sche ceeee $22.95 

“HOW TO ORDER: Send money order (bank, 

United States) in full) We ship im- 

best way, charges _ collect. 
store, or 

mediately by 

DEALERS WRITE.” 
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Except for driver and finals, the Yaesu FT-101 is 
all solid state. Ten FET’s, 3 IC’s, 31 silicon tran- 
sistors and 38 silicon diodes do the job — 
solidly. Most of these components are found on 
computer-type plug-in modules. Should one of 
them ever give you trouble, just send us the 
module. We’ll send you a factory-new replace- 
ment by return mail. 

But with the FT-101, you can expect every- 
thing but trouble. Like 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. All of that in a portable rig that 
sounds like it was home base. 

The FT-101 is thirty pounds of power. You ¢an 
work the world on 260 W PEP, 180 W CW or 80 
W AM maximum input power. The world between 
80 meters and 10 meters. And you'll hear it back 
with 0.3 microvolts sensitivity — and a 10 db 
Signal-to-noise ratio. 

This rig even includes 12 VDC and 117 VAC 

built-in power supplies right in the package. You 
supply the 12 or 117 volts plus an antenna and 
you're air-ready. 

For in-motion operation, a noise blanker is 
essential. We didn’t forget to include it in the 
FT-101. It picks out noise spikes and leaves you 
with nothing but clean, crisp signal copy. 

Though plug-in modules mean quick, conveni- 
ent repair, we don’t really expect to hear from 
FT-101 owners. Unless it’s on the air. Maybe 
that’s why we unconditionally guarantee it for 
a year. The FT-101 — 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 

[] Please send new color catalog of all Yaesu 

All prices F.O.B. Signal Hill, Ca. 

[ | 
products. “C.10" 

| L] Enclosed find $ | 

| Please send model(s) | 

: Name : 

| Address | 

| City State Zip | 

| | 

x 



The no-compromise 
Alpha 77 

: is powered by 

the no-compromise 

EIMAC 8877. 
No corners were cut in designing the 

rugged Alpha 77 amplifier. Rated for con- 

tinuous commercial service, it loafs along 

at the maximum legal amateur power limit. 

And, no corners were cut In designing 

EIMAC’s air-cooled 8877 ceramic/ metal, 

high-mu triode, the Alpha 77 power tube. 

The 8877 is conservatively rated at 1500 

watts plate dissipation up to 250 MHz and 

requires less than 65 watts PEP drive signal 

for the legal power input limit. This impres- 

sive power gain is achieved with 3rd order 

intermodulation distortion products —38 

decibels below one tone of a two equal- 

tone drive signal. 

This compact, rugged, high-mu power 

triode has a maximum plate voltage rating 

of 4000 and a maximum plate current rating 

of one ampere in commercial service. While 

the 8877 is primarily designed for superla- 

tive linear amplifier service demanding low 

intermodulation distortion, its high efficiency 

also permits excellent operation as a class 

C power amplifier, oscillator, or as a plate 

modulated amplifier. The zero bias charac- 

teristic is useful for these services, as plate 

dissipation is held to a safe level if drive 

power fails, up to a plate potential of 3 kV. 

The Alpha 77 is the ultimate power 

amplifier for the 70's. That's proven by the 

choice of the 8877, another example of 

EIMAC’s ability to provide tomorrow's tubes 

today. For additional information on this 

tube or other products, contact EIMAC Divi- 

sion of Varian, 301 Industrial Way, San Car- 

los, California 94070. Phone (415) 592-1 22\. 

Or contact any of the more than 30 Varian/ 

EIMAC Electron Tube and Device Grotp 

Sales Offices throughout the world. 

division 
varian 


