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e All solid-state design » Can be com-
pletely aligned without instruments « 36-
channel capability — independent push-
button selection of 6 transmit and 6 re-
ceive crystals * 10-Watts Minimum Out-
put — designed to operate into even an
infinite VSWR without failure « Optional
Tone Burst Encoder — mounts inside,
gives front-panel selection of four pre-
settable tones

The Heathkit HW-202 compares with the best wired
amateur 2M/FM rigs. Plus it has: 36-channel
capability via independent selection of 6 transmit
and 6 receive crystals. Solid-state circuitry with
complete built-in alignment procedures using only
the manual and the front-panel meter allow opera-
tion over a 1 MHz segment from 143.9 to 148.3
MHz. Removable front-panel bezel permits instal-
lation of the new Heathkit HWA-202-2 Tone Burst
Encoder.

10-15 watts transmission into an infinite VSWR —
indefinitely, with no failure! The HW-202 needs no
automatic shut-down — it continues to generate a
signal regardless of antenna condition. Transmit-
ter deviation is fully adjustable from 0 to 7.5 kHz,
with instantaneous deviation limiting. Harmonic
output is greater than —45 dB from carrier. The
push-to-talk ceramic microphone supplied has an
audio response tailored to the HW-202.

Excellent reception — 0.5 uV or less produces 12
dB Sinad, or 15 dB quieting. Output at the built-in
speaker is typically 2 watts at less than 3% total
harmonic distortion. The receiver circuitry utilizes
diode-protected dual-gate MOSFETS in the front
end; an IC IF that completely limits with less than
a 10 uV signal; dual conversion, 10.7 MHz and 455
KHz via a 4-pole monolithic 10.7 MHz crystal filter.
Image response is —55 dB or better. Spurious re-
sponse is — 75 dB or better.

NEW Heathkit
2-Meter
FM Transceiver

179%

Encoder installed.

with Tone Burst

The Heathkit HW-202 comes with two crystals used
in initial set-up and alignment, give you simplex
operation on 146.94. Kit includes microphone,
quick-connecting cable for 12-volt hook-up, heavy
duty alligator clips for use with a temporary bat-
tery, antenna coax jack, gimbal bracket, and mo-
bile mount that lets you remove the radio from the
car by unscrewing two thumbscrews. The HWA-
202-2 Tone Burst Encoder provides four preset-
table pushbuttons for instant repeater access.
Fixed station operation is as easy as adding the
HWA-202-1 AC Power Supply. The HA-202 2-Meter
Amplifier puts out 40 watts for 10 watts in, and
externally it's a perfect mate for your HW-202.

Kit HW-202, 11 |bs., mailable .......... 179.95*
Kit HWA-202-2, Tone Burst Encoder, 1 Ib. . .24.95*
Kit HWA-202-1, AC Power Supply, 7 Ibs. . .29.95*
Kit HWA-202-3, Mobile 2-Meter

ANTANNR: 2 IO8. v ui e waai pum vaws e e 17.95*
Kit HWA-202-4, Fixed Station 2-Meter
Antenna, 4 Ibs. .. ... ... 15.95* )

HW-202 SPECIFICATIONS — RECEIVER — Sensitivity: 12 dB SINAD*
(or 15 dB of quieting) at .5uv or less. Squelch threshold: 3 uv or
less. Audio output: 2 W at less than 109% total harmonic distor-
tion (THD). Operating frequency stability: Better than *=.0015%,
Image rejection: Greater than 55 dB. Spurious rejection: Greater
than 60 dB. IF rejection: Greater than 75 dB. First IF frequency:
10.7 MHz +2 kHz. Second IF frequency: 455 kHz (adjustable).
Receiver bandwidth: 22 kHz nominal. De-emphasis: —6 dB per
octave from 300 to 3000 Hz nominal. Modulation acceptance: 7.5
kHz minimum. TRANSMITTER — Power output: 10 watts minimum.
Spurious output: Below —45 dB from carrier. Stability: Better
than +.0015%. Oscillator frequency: 6 MHz, approximately. Mul-
tiplier factor: X 24, Modulation: Phase, adjustable 0-7.5 kHz,
with instantaneous limiting. Duty cycle: 100% with oo VSWR.
High VSWR shutdown: None, GENERAL — Speaker impedance: 4
ohms. Operating frequency range: 143.9 to 148.3 MHz. Current
consumption: Receiver (squelched): Less than 200 mA. Transmit-
ter: Less than 2.2 amperes, Operating temperature range: —10°
to 122° F (—30° to 4+ 50° C). Operating voltage range: 12.6 to
16.0 VDC (13.8 VDC nominal). Dimensions: 234" H x 814" W x
97" D.

*SINAD=Signal + noise + distortion

Noise + distortion




.and here!

NEW Heathkit
2-Meter Amplifier for cleaner

FM copy on the fringe... 6995*

40 watts nominal out for 10 watts in —
requires only 12 VDC supply.

Fully automatic operation — with any

Solid-state design — all components
mount on single board for fast,
easy assembly.

If you're regularly working from a fringe area, the
new Heathkit HA-202 can boost your mobile output
to 40 watts (nominal), while pulling a meager 7
amps from your car's 12-volt battery.

Install it anywhere...in the trunk, under the hood
or dashboard. Use it with any 2-meter exciter de-
livering 5-15 watts drive. Features fully automatic
operation. An internal relay automatically switches
the antenna from transmit to receiver mode when
you release the mike button.

All solid-state design features rugged, emitter-
ballasted transistors, combined with a highly effi-
cient heat sink, permitting high VSWR loads. Tuned
input-output circuits offer low spurious output
to cover the 1.5 MHz segment of the 2-meter band
ithout periodic readjustment. All components

2-meter exciter delivering 5-15 watts drive. kg

4-hour assembly. Manual shows exact alignment

procedures using either a VOM or VTVM. And in-
stallation is just as simple.

Kit includes transceiver connecting cable, antenna
connector. Operates from any 12 VDC system —
additional power supplies are not required. Add
HA-202 power to your mobile 2-meter rig, and
boom out of the fringe. Kit HA-202, 4 |bs.

HA-202 SPECIFICATIONS — utn? range: 143-149 MHz. Power
output: 20W @ 5 W in, 30W 7.5W in, 40W @ 10 W in, 50W
@ 15 W in. Power input (rf drive): 5 to 15W. Input/output im-
dance: 50 ohms, nominal. Input VSWR: 1.5:1 max. Load VSWR:
:1 max. Power m requirements: 12 to 16 VDC, 7 amps max.

Operating temp range: —30° F, to 4-140° r'. Dimensions:
37 H x 444" W x 514" D.

mount on a single printed circuit board for easy,
New Heathkit

ere! VHF Wattmeter/SWR Bridge... 29.95*

Perfect tune-up tool for your 2-meter gear. Tests transmitter output in
power ranges of 1 to 25 watts and 10 to 250 watts =10% of full scale.
50 ohm nominal impedance permits placement in transmission line
permanently with little or no loss. Built-in SWR bridge for tuning 2-
meter antenna for proper match, has less than 10-watt sensitivity.
Kit HM-2102, 4 |bs.

HM-2102 SPECIFICATIONS — Frequency nnﬁn 50 MHz to 160 MHz. Wattmeter .eclncly:
+10% of full-scale reading.* Power capability: To 250 W. SWR sensitivity: less than 10
W. Impedance: 50 ohms nominal, SWR bridge: Continuous to 250 W. Connectors: UHF
type S0-239. Dimensions: 5%” W, 54,” H and 632" D, assembled as one unit. l

*Using a 50 2 noninductive load.

See them at your Heathkit Electronic Center —
or fill out coupon for FREE Heathkit catalog

HEATHKIT ELECTRONIC CENTERS [ o Co i the

IZ.: Phoenix, 2727 W. Indian School Rd.; CALIF.: Anaheim, 330 E. Ball Rd.; EI Cerrite, 6000 l Benton Harbor, Michigan 49022
rero Ave.: Los An 2309 S, Flower St.; Pomona, 1555 Orange Grove Ave. N.; Redwood | : ol i £
ity, 2001 Middiefield Rd.; San Diego (La Mesa), 8363 Center Dr.; Woodland Hills, 22504 Ven- | [] Please se ] £
ura Bivd.; COLO.: Denver, 5940 W. 38th Ave.; CONN.: Hartford (Avon), 395 W. Main St. (Rte, Enclosed is $

! [] Please send model (s)

Schilumberger

1 . plus shipping.
): FLA.: Miami (Mialeah), 4705 W, 16th Ave.; GA.: Atlanta, 5285 Roswell Rd ; ILL.: Chicago,

56 W. Devon Ave.: Downers Grove, 224 Ogden Ave.; IND.: indianapolis, 2112 E. 62nd Ave.;
NSAS: Kansas City (Mission), m'umn Ave.; MD.: Baltimore, 1?13 E. Joppa Rd.; Rock-

- ' : . Name =
ille, 5542 Nicholson Lane; MASS.: Boston (Weilesiey), 165 Worcester St; MICH.: Detroit, |
18645 W. Eight Mile Rd. & 18149 E. Eight Mile Rd,; Illrgll.: Ilmnug.lu (Hopkins), 101 Shady | Address
k Rd.; Hg'.: St. Louis, 9296 Gravois Ave.; N.).: Fair Lawn, 35-07 Broadway (Rte. 4); N.Y.: 33
lo (Amherst), 3476 Sheridan Dr.; New York City, 35 W. 45th St.; Jericho, L.1, 15 Jericho City State Zip Iy
umpike; Rochester, Long Ri P'Illl: OHIO: Cincinnati (Woodlawn), 10133 Springfield I -

i
i leveland, 5444 Pearl Hr.l.:d’:.: Philadeiphia, 6318 Roosevelt Bivd.; Pittsburgh, 3482 wm.
h“r: Eiwr.; TEXAS: Dallas, 2715 Ross Ave.; Houston, 3705 Westheimer; WASH.: Seattle, 221 |
ird Ave.; WIS.: Milwaukee, 5215 Fond du Lac.

|
'!

*Mail order prices; F.0.B. factory

L et e st o e —

o |



New FPM-300, a low-priced, versatile, com
$3B/7CW transceiver with latest highm

FET and integrated circuits plus extended coverage.

|‘ H'

pallicratjers {B)

This new radio, with built-in AC-DC power supply, is compactly designed
with modular construction techniques for effective and reliable service in
fixed, portable and mobile use for amateur, Civil Defense, CAP, MARS,
RACES and other utility HF Communications Services.

The new transceiver has premium type glass epoxy printed circuit board
construction for greater reliability, routine maintenance and features the
latest state-of-the-art solid state devices throughout. The All-American
made radio, priced at only $595, is also equipped with a unique integrated
circuit speech compressor design for extended “talk power plus many
other built-in features —all good reasons why you should be talking with
a Hallicrafters.

For additional data see your Hallicrafters distributor or write or phone:

The Hallicrafters Co., 600 Hicks Road, Rolling Meadows, lii., 60008 U.S A.
Phone: 312/259-9600

You should be
talking with a
Hallicrafters.




G

STAFF KNOW ABOUT THE FCC BUT WERE AFRAID TO ASK
EDITORIAL —A PENETRATING LOOK AT THE ARRL AND ITS
RICHARD A. ROSS, K2MGA RELATIONS WITH THE FCC 23
Editor TUNING IN ON TOUCH-TONE PADS, PART Il—ADJUST-
ALAN M. DORHOFFER, K2EEK MENT AND APPLICATION
Managing Editor John J. Nagle, K4KJ 31
;";ﬂ’-:ﬁ"—’” M. SCHERER, W2AEF THE OMNI-GAIN ANTENNA ON 2 METER FE.M.
ical Consultant 3 H Kretz W2JTP 38
SUSAN BUSCHLINGER Sheaarbiel b duaoca
Editorial Assistant SSH: gg‘vme SPOT SCANNERS, SPLICING SSTV
=
CONTRIBUTORS
SRANK ANZALOME. WIWY Copthorne MacDonald, WIORX 38
ON A CHIP
FRED CAPOSSELA, W2IWC
Contest Consultant Irwin Math, WA2NDM 43
GEORGE JACOBS, W3ASK UNDERSTANDING TEN METER PROPAGATION
Propagation Editor Stephen J. Burns, WASCXG 45
A. EDWARD HOPPER, W2GT OSCAR-6 NEWS AND ORBITAL PREDICTIONS
fcf:f: T;T;fvrav K4lIF CHIDD. CONEN, IR 0
DX Editor ‘ CONVERTING THE WESTERN UNION TELEFAX
(ERRY. HABEN: WASGLD MACHINE FOR USE IN THE AMATEUR SERVICE,
A = PART IIl—SYNCHRONIZING CIRCUITS
ssistant DX Editor Irwin Math. WA2NDM 52
GORDON ELIOT WHITE :
Surplus Sidelights
GLEN E. ZOOK, K9STH/S
GLEN E. DEPARTMENTS
IRWIN MATH, WA2NDM Q & A: FREE TECHNICAL ASSISTANCE
Math’'s Notes Charles J. Schauers, W6QLV/HBS 12
COPTHORNE MACDONALD, WIGNQ DX: NEW CQ DX AWARD ENDORSEMENTS,
SSTV Editor DXPEDITION ACTIVITY
BUSINESS Jerry Hagen, WABGLD 57
SANFORD R. COWAN PROPAGATION: DX PREDICTIONS FOR JUNE 15
President THROUGH AUG. 15
RICHARD A. COWAN, WA2LRO George Jacobs, W3ASK 61
Publisher
JACK N. SCHNEIDER, WASFPE CO(;IJ&?;'S?_ALENDAH. RESULTS OF THE 1972 VK/ZL/O
Avartising Divectar Frank Anzalone, WIWY 65
GLORIA FORSYT
S s AWARDS: STORY OF THE MONTH—
R OEAETION ARTHUR R. DORITY, Sr., KI10AZ
A. Edward Hopper, W2GT 69
ALAN M. DORHOFFER, K2EEK '
Production Manager SURPLUS SIDELIGHTS: HOW TO BID ON GOVERNMENT
SURPLUS SALES
.:":Lé:f::t:r: s Gordon E. White 73
PETER C. ANTHONY ANNOUNCEMENTS ...... 10 OUR READERS SAY ..... 5
Art Assistant HAM SHOP . ..., 84

JUNE, 1973

The Radio Amateur's Journal

FEATURES

GUEST EDITORIAL: EVERYTHING YOU'VE WANTED TO

Offices: 14 Vanderventer Avenue, Port Washington, L.I., N.Y. 11050. Telephone: 516-883-6200.

VOL. 29, NO. 6

CQ (Title registered U.S. Post Office) is published monthly by Cowan Publishing Corp. Second Class postage
paid at Port Washington and Phillipsburg, N.J. Subscription Prices: one year, $6.00 ; two years, $11.00 ; three
years, $15.00. Entire contents cop 1978 by Cowan Publishing Corp. CQ does not assume nsibility
for unsolicited manuseripts. Allow six weeks for change of address. Printed in the United States of America.

Postmaster: Please send form 3579 to CQ Magazine, 14 Vanderventer Ave., Port Washington, L.1., N.Y. 11050
June, 1973 e CQ ¢ 3



STEP UP TO TELREX

Professionally Engineered Antenna Systems

Single transmission line “TRI-BAND® ARRAY”

By the only test that means anything. .. weight and exceptional strength
on the air comparison . .. this array con- to weight ratio
tinues to outperform all competition. .. e Stainless steel electrical hardware

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.

With a Telrex Tri-band Array you get 49
Ibs. 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.

ONLY TELREX GIVES YOU ALL x5in. x 13 ft.

THESE FEATURES... Note: If not available from your dealer,

e Power rating 4 KW PEP. .. order direct. You’ll get fast, personal
rain or shine service.

e Wind rating survival 110 MPH

e Patented broad-band coaxial Balun Telrex Labs are design engineers, inno-

vators and manufacturers of the worid's

. Il;ilea?;y-duty steel gusset mounting finest % to 160 meter communication
e Aluminum boom 2 in., 2% in. O.D. gyzrgtetg'lsﬂgn[t]:looaccassones PrICEY o
x 18 fi. A
e Large diameter, .058 wall taper- For technical data and prices on com-
swaged dural elements for minimum plete Telrex line, write for Catalog PL 70.
MONARCH \ BALUN '
TBSEM/4KWP $39500 B
FOB Asbury Park, N.J.
OTHER
MULTI-BAND
ARRAYS AVAILABLE

Elements shortened
to show details. e

TYPICAL TELREX MONOBAND ANTENNAS

Mod. 15M317-15 mtr. 3 el. rotary, 10 DB gain, 4 KWP pow. rat., 2%” 0.0.x 17" boom ...... .. .. $175.00
Mod. 20M326- 20 mtr. 3 el. rotary, 10 DB gain, 8 KWP pow. rat., 3%" 0.D. x 26' boom ..... ... .. 355.00
Mod. 2M609- 2 mtr. 6 el. array, 14 DB gain, 300 W pow. rat., 1” x 9" boom ................ 39.95
Mod ZM814C- 2 mtr. 8 el. array, 16.5 DB gain, 300 W pow. rat 135" 2 TN OO o s 59.00

6M516- 6 mtr. 5 el. array, 13 DB gain, 400 W pow. rat., 15" x 16 boom ................ 63.95

Communications and TV Antennas

(telrex i

Asbury Park, New Jersey 07712 201-775-7252
4 o CQ e June, 1973




—

OUR READERS SAY"

Super Power
Editor, CQ:

About twenty years ago the first amateur radio
echoes from the moon were heard at W4AO and
W3LZD. Right after the first successful test Ross
took the DC meter readings, and they showed an
input of 920 watts.

In 1968, I assembled at W3GKP the apparatus
which later produced the first moon echoes on
2.3 GHz, a two-way contact with W4HHK, “heard”
reports from DJ4AU and DJSBQL, and (after mov-
ing) a transcontinental contact with W6YFK. The
big klystron used in this rig (and donated by Army
MARS) is rated 3% kW input and 1 kW output. On
two occasions I ran this rig at about 1.2 kW input
to a dummy load to check out the antenna relays
and the tube cooling. On the air it has never been
run past the 1 kW mark. On a few tests I heard my
own echoes from the moon with an input of about
250 watts (output estimated as 40 watts).

I am amused by the idea that anyone should
think it necessary to run more than the legal limit
to work terrestial “DX” (after all, it can’t be more
than 12,000 miles). Such operators, if any there be,
don’t understand amateur radio — in fact they
don’t understand radio! Perhaps they should try
another hobby — something like shooting mos-
quitos with a 12-gauge shotgun.

William L. Smith, K4RJ
Franklin, North Carolina

Editor, CQ:

I'm sorry I missed the editorial in an earlier is-
sue but 1 couldn’t help but respond to Zero Bias
and “Our Readers Say” in the April issue of CQ.

Abuse of amateur radio has long been a pet
peeve of mine and super power is only one of the
many excesses carried on today. Abusive language
is another; but to the point re: super power. A few
years ago, 1 wrote to several people asking for sup-
port in trying to get a petition together to change
the rules regarding power limitations. As I did not
read your earlier editorial on the subject, I can only
guess that my idea was very similar to yours ie.
limit the size of the bottle in the final. Several of
the replies that I received, when added up, said
“you’re nuts.” One reply from a man very close to
the larger body of organized amateur radio reeled
off a reply that said my idea was an insult to ama-
teur radio, that it contained no merit at all and that
should it ever be presented as a proposal that he
would do all in his power to defeat it. To use the
modern language, I really “pulled him out of his
tree!”

Up until several years ago, I was an avid DX
chaser on 75 meters, and as judged by some, fairly
proficient at it. 1 was invited to join two separate
clubs specifically to operate their 75 meter posi-
tions during the contests. | visited both and came
away sick at heart because | saw and confirmed for
myself what 1 had and others had long suspected.
Amplifiers that had multi-multi kilowatt bottles in
the finals powered from transformers that it would
take several strong persons to move. I saw mic gain
controls full clock-wise, the covers on the exciters

open so that a twelve inch table type fan could
move air into the cabinet to cool it. Needless to say,
I joined neither, operated neither and left both as
quickly as I could because just being there made me
feel guilty. The most disturbing thing is that the
operators thought they were “competing’™ and ac-
tually were enjoying themselves, This is competi-
tion? This is a sense of fair play? This is ham radio?
I say emphatically — NO! What possible competi-
tion can exist between a bicycle and a motorcycle
in a race of speed? | have seen the same thing in
individual ham stations all across the U.S. In all
fairness, 1 should say that my observations were

made about four years ago and possibly those same
stations are under new direction and control now.

Let me hasten to say that I would give benefit-
of-doubt to 99% of the individual hams and clubs
across the country. The 1% however, does exist
and always will unless dealt with severely. The 99%
will operate as per the regulations even if you limit
them to a 6L6 in the final. The 1% will not. It ap-
pears to me that the only way to reduce the 1% is
for the FCC to remove their licenses and prosecute
if and when they find them operating without
license.

Rules and regulations are guidelines set out for
reasonable people to follow just as locks are to keep
out honest people. There is no lock that will keep
out the dishonest if they desire to get in.

Amateur radio for the most part does its own
house cleaning very well, It cannot pull the habitual
offender in line because he is not a true ham and has
no regard for the status of amateur radio. His only
interest is his own pleasure at the expense of others.
Publishing his name and call will only serve to feed
his ego. If you question that statement, simply
listen to any of the bands and when you find one
who is in the process of interfering with others
just listen, If the group being interfered with ac-
knowledges his presence, he will hang around all
evening. Ignore him and he goes away.

CQ has apparently taken the position of elim-
inating from consideration for recognition anyone
suspected of using illegal means during any of the
activities sponsored by CQ. That’s great and I
applaud you! However, if you really have the cour-
age of your convictions, report your findings to
ARRL and FCC and ask both for support in re-
moving from our ranks those that would tear down
amateur radio however slowly.

If the powers that be feel that a specific plate
dissipation in the bottles of the finals is desireable,
then fine. I'll dismantle my 4-1000 rig and put in
whatever the regs say. Sure, it might make it harder
to get across the pond on 75 meters, but so what?
Much more satisfaction can be achieved by using
finesse than by brute force. Communications is an
art, and to blow my own whistle a bit, some of my
most satisfying moments have come when I scooped
some big gun on 75 meters chasing DX.

Because someone is bound to start yelling about
his “rights’’ should you actively pursue your efforts,
let me say in advance — “HOGWASH.” The rights
a person has are those accepted by his society as
best for the society in general and set out as rules

June, 1973 o CQ o 5§




Drake gear keeps getting better and better...

NOW, OUR FINEST...
THE NEW

Drake C-Line

NEW FEATURES:

e 1 kHz Dual Concentric Dial Readout e Receiver and transmitter
lock together in transceive operation ® No side controls e Iridited
cadmium-plated chassis ® Compatible with all previous Drake lines

NEW R-4C FEATURES:

® B-pole crystal filter combined with
passband tuning, SSB filter supplied
e Provision for 15 additional accessory
500 kHz ranges
= ¢ Transistorized audio
R-4c necelver ¢ Optional high-performance
noise blanker
e AVC with 3 selectable time constants
¢ Optional 8 pole filters available for
CW, AM, RTTY
e $499.95

The receiver hams have dreamed of . ..

NEW T-4XC FEATURES:

® Plug-in relay

¢ More flexible VOX operation;
Including separate delay controls
for phone and CW

. » Crystal control from front panel for
T"4xc Transml‘l‘ter amateur, Mars, commercial uses
» Provision for AFSK RTTY operation
» $529.95

The one worthy of the R-4C

= e —

R. L. DAKE COMPANY DRAKE e

540 Richard Street, Miamisburg, Ohio 45342 ® Phone (513) 866-2421 @ Telex 288-017




The Millen 2 KW Transmatch

radi ation.

Double-wiping dual break
heavy duty band switch.

Low-level coax output
for scope sampling.

Compact: 14" w.x 7" h. x
13 5/8"” d.
TEL. (617) 324-4108

JAMIES MIILLE

and regulations for the society to follow. Rules
and regulations are the guideposts by which man
each day governs his actions. The greater majority
of hams do not condone illegality in any form.
Therefore, no right is lost if action against illegality
occurs,

As pointed out earlier, I have a very healthy
respect and admiration for amateur radio and hams
is general. Both are responsible to a great degree in

enabling me to provide for my family the neces-
sities of life.

Let’s rid ourselves as much as is possible of the
segment of ham radio that can contribute nothing
and if allowed to continue can only be a great fac-
tor in reducing it to a class of service for which
there can only be contempt.

Dean Craft, W4lHK
Springfield, Virginia

e e O &

The Social Receiver
Editor, CQ:

The correspondence on ““The Social Receiver”
(April, C'Q) was every bit as interesting as the or-
iginal article of the January issue.

We are greatly indebted to J.H. Griscom, Jr.,
W3GGVY, for remuinamng us so poignantly of the
stage K6RRC politely omitted from his receiver:
the self-biased, narrow-minded discriminator.

Milton Nodacker, WN7TFE/8
East Cleveland, Ohio

Dial-A-Prop
Editor, CQ:

Couldn’t resist subscribing with the Dial-A-Prop
deal you support. Just back active again and this

Super Heavy-Duty

Matches 10-300 ohm unbalanced loads to 50 ohm transmitter out-
put, 80 through 10 meters (1300 ohms on 80 and 40).

Handles the amateur legal power limit.
Built-in sensitive trough-line Reflectometer.

Tight-fitting copper plated enclosure,
shielded meter, minimizes stray

$i147.

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

service is wonderful. You probably know the phone
number is wrong on page 72, April — should be
area code 516.
Leslie M. DeVoe, WOLQ
Indianapolis, Indiana

Editor, CQ:

{\11 [ can say is thank you for your Dial-A-Prop
service.

I think it is one of the best ideas that vour
magazine has had, even though the propo may not
be so good lately. | really like the full details on
which bands to use.

Thanks to CQ Magazine and George, W3ASK.

Jack Burton, WB2CJS
Forest Hills, New York

RTTY on 20 Meters
Editor, CQ:

The type of biased, narrow minded thinking
exhibited by John Rogers in March, 1973 CQ is the
very thing which has the most potential for harming
the growth of amateur radio, which he apparently
fears is happening. Since ham radio began, gentle-
man’s agreements on subdivision of bands for use
with various modes have worked quite well. This
includes occurrences when s.s.b. was introduced,
used of SSTV, division of 2 meters, etc., and most
important to this discussion, the use of RTTY.
Although the agreements have worked well on the
whole, there are always those who feel they are be-
ing robbed and start yelling. If Mr. Rogers can’t
find space in the lower 80 kHz of 20m. to operate
c.w., he certainly isn’t looking very hard. As an

June, 1973 o CQ o 7




8

INTERNATIONAL CATALOG

your electronics
buying guide

for precision made
radio crystals

and electronic

equipment
INTERNATIONAL
T e
International

Crystal Mfg. Co., Inc.
10 N. Lee, Oklahoma City, Ok. 73102

Please Print NAME

ADDRESS

CITY

STATE ZIP

CQ e June, 1973

avid fan of c.w. since I have been a Novice and of
s.s.b. on becoming a General, and having recently

started on RTTY, I can assure Mr. Rogers that

there is room for everybody when we cooperate,
and for that matter, there is room for more hams.

20 meter c.w. is one of the most QRM free sub-
bands around, probably only surpassed by 10m.

| hope I never become so biased as to claim that
a group of people using a mode I'm unfamiliar
with should not even be called amateurs. This is
the type of misunderstanding that is at the root of
so many problems today, and certainly is not an

attitude suitable for enjoyment of our great hobby.
Any mode of transmission sounds like chatter-
ing gibberish unless one has the equipment to de-
tect it properly, and as for interference, RTTY
can be QRMed by c.w. just as easily as vice versa.
RTTYers and c.w. men threaten the future of
either mode on 20m. There is room for a lot on our
bands, including alot of understanding.
Bruce Frahm, WAQTAS
Manhattan, Kansas

Editor, CQ:

Reading Mr. Rogers’ letter concerning RTTY on
20 meters in the March 1973 issue left me disgusted.

RTTY is as much a part of ham radio as c.w. or
s.s.b. Over 100 countries and all states are repre-
sented on RTTY, which indicates world-wide inter-
est. RTTY requires both electronic and mechanical
knowledge, therefore, broadening one’s horizons.

As for removing RTTY from the c.w. portion
of 20 meters, most active RTTY’ers would be very
pleased to see c.w. banned from 14075 to 14100
kHz.

RTTY is growing everyday as more and more
commercial equipment is introduced. At the major
conventions you do not find seminars on c.w. or is
there a magazine called “C.W.” RTTY has both to
offer.

My only suggestion to Mr. Rogers is that if he
cannot copy c.w. through RTTY, that he move
below 14075 kHz.

Glenn R. Kurzenknabe, K3SWZ
New Cumberland, Pennsylvania

C.W. The Second Time Around
Editor, CQ:

The article in the March issue by Al D’Onofrio,
W2PRO, “C.W. The Second Time Around,” was
excellent. However, Al omitted one piece of advice
to c.w. novitiates which [ feel is of paramount
importance,

If vou don’t own one, buy or borrow a recorder
and tape yourself.

Have vou not heard a person say after his first
exposure to this devilish machine, “I didn’t know
that I sounded like that!”

A long time ago, I made my living as a ¢c,w. op-
erator, but didn’t touch a key for 22 years until
about 18 months ago when | decided to return to
the ranks of amateur radio.

Like Al’s bicycle-riding analogy, the basic skill
was still there in my case, but the technique was
mighty rusty. Using a battered recorder and copy-
ing my own fist was the best idea I had in 1971.

Try it! I'd love to see the faces of some opera-
tors (?) after their first go-round with the unfor-
giving tape recorder. We’d hear fewer NNMAs on

the bands.
Edwin D. Kennedy, W3GPI

College Park, Maryland
[ Continued on page 80]




LP-1017

Communication without Compromise
Specifically designed for optimum long-haul point-
to-point voice and data communication on marine
HF SSB circuits, embassy and MARS systems, the
Hy-Gain LP-1017 gives continuous coverage 6.2
through 30 MHz. This high efficiency antenna in-
corporates unique element foreshortening for
extremely small size and weight in relation to fre-

quency coverage. Covers the entire 10, 15, 20, and
40 meter spectrum in a single rotatable system.

Works without tuner or external matching devices.
e p
Model LP-1017 Log Periodic 6.2/30 MHz

* Only 36" x 40'. 540 Ibs. .
* Covers 6.2 through 30 MHz continuous
 Operates in all high seas HF frequencies 6.2 and
l above
« VSWR max. 2.5t0 1, (2.0 to 1 over 90% bandwidth)
* 10-12 dbi gain
* The smallest, lightest LP ever built
» Fixed azimuth or rotatable
* Available as complete system with tower and rotator,
or mount on your existing support structure.
Price $1,400 U.S.

Write for complete details on the LP-1017 and other communications
antenna systems available from 2 through 1000 MHz.

HY-GAIN ELECTRONICS GORPORATION

8601 Northeast Highway 6 *« Lincoln, Nebraska 68507
402 —-434-9151 Telex 48-6424
(International agents and distributors write Export Dept.)

June, 1973 e CQ o 9




9 & 3 ELEMENT
YAGI ANTENNAS

5 ELEMENT YAGI 9 ELEMENT YAGI

GAIN: 12 db. GAIN: 16 db.
Model: MY-144-5 Model: MY-144-9

Matching system incorporates a 200 Ohm
folded dipole with a 4 to 1 coaxial balun.
Element length is adjustable for critical

tuning.

VERTICAL GROUND PLANE...

with special custom features for

150 to 170 MH z.
Gain: 3.4 db. compared to 1/4

wave ground plane. Power Rated:
1 KW AM; 2 KW P.E.P. SSB.
Frequency Range: 144 - 148 MHz.
with special custom features for
150- 170 MHz.. VSWR: 1.5/1 or

better at resonance.

DIPLOMAT - 2
Model: DI-2

DIPLOMAT SPECIAL _
Model: DI-2A B

e ——

i

For detailed specifications, see “l|
your authorized Mosley Dealer .

or write Dept. 212 . ..
Mrs/ey A G

ijlj N. L-ndherqh Blvd_, Brldqt‘fﬁr‘, Mo. 63044

10 ¢ CQ e June, 1973

Announcements

W1 Ham-of-the-Year Award for 1973

The Federation of Eastern Massachusetts Ama-
teur Radio Associations are now requesting nomin-
ations for the “Ham of the Year” award for 1973,
Only amateurs in the 1st call district are eligible
and the amateur selected will be the top “good
neighbor” among hams, the one who has performed
an outstanding public service.

Anyone may nominate an amateur for the hon-
or. Nominating letters should include the candi-

date’s name, address, call and a complete descrip-
tion of the service performed. Send letters to:
Chairman, FEMARA Awards Committee, 28 For-
est Ave., Swampscott, MA 01907.

FARL Scholarships

The Foundation for Amateur Radio, Inc., an-
nounces its intent to award three scholarships for
the academic year 1973-74. All amateurs, wherever
resident in the U.S. and holding an FCC license of
at least General class, can compete for one or more
of the awards if they are now enrolled or have been
accepted for enrollment in a full-time course of
studies beyond high school.

Application forms can be requested from the
Chairman, Scholarship Committee, 8101 Hampden
Lane, Bethesda, MD 20014. Area preference is the
same as the Gore Scholarship.

Jacksonville, lllinois

The Jacksonville, Illinois Hamfest will be held
on July 8 at the Morgan County Fairgrounds. Tick-
ets $1.50 or 4 for $5. For info: WB9CEB, Box 571,
Jacksonville, IL 62650.

Frankfort, lllinois

The Six Meter Club of Chicago Inc. will hold
their 16th Annual Picnic and Hamfest on Sunday,
August 5th, at the Frankfort Picnic Grove, 1 mile
north of U.S. 30 on U.S. 45, Frankfort, IL. Food
and drinks, swap and shop provided. Advance regis-
tration $1.50, $2.00 at gate. For info: Val Hellwig,
K9ZWV, 3420 South 60th Court, Cicero, IL 60650

Minneapolis, Minnesota
The 1973 L.S.S.B. Convention will be held at
Radisson South, Minneapolis, MN from June 15-21
inclusive. For info: Dr. Fred C. Holzapfel, WOUUE,
5001 Oison Highway, Minneapolis, MN 55422.

Chadron, Nebraska

The Pine Ridge Amateur Radio Club of Chadron,
Nebraska will hold their annual hamfest at Chadron
Nebraska State Park, 9 miles south of Chadron,
Nebraska on Sunday, June 3. All amateurs and fam-
ilies welcome, covered dish dinner, soft drinks and
coffee furnished. No charge. For info: Terry Cog-
dill, WAPBHT, Pine Ridge Amateur Radio Club,
Box 56, Pine Ridge, So. Dak. 5770.

Akron, Ohio
The Goodyear Amateur Radio Club will hold
its 6th Annual Hamfest Picnic on June 17th from
10 a.m. to 6 p.m. at Goodyear Wingfoot Lake Park,

[ Continued on page 80]
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TRANSMIT THE

CLEANEST
SIGNAL

ON THE AIR

.. with a New SWAN Fully Solid-State Transceiver!

You'll appreciate the comments about your signal. You'll get outstanding reports on your
readability, strength and tone. Be a proud owner of a truly reliable all solid-state rig . . .
at a price you can afford!

SWAN ELECTRONICS offers you superb craftsmanship you can see, feel, and hear.
Inside, these units are uniquely designed. Progressive, proven engineering state-of-the-art
techniques are enriched by the most practical advanced components available. Externally,
Swan has designed these new transceivers to be appreciated by every ham, because it was

told us what they wanted. It’s all here . . . up-to-the-minute in styling and

convenience . . . easy to operate.

DESIGNED and MANUFACTURED by SWAN ELECTRONICS -
At our factory in Oceanside, California U.S.A.

AUTOMATIC POSITIVE-SELECT TUNING — There are no tedious
adjustments to mess with. Juse one simple dial controls it all.
INFINITE VSWR PROTECTION — The final stage won't burn out.
It’s designed to handle any load from a short to an open circuit.
ALL SOLID-STATE COMPONENTS — Longer life, lower heat,
compact size, and conserves energy. Includes FET's, IC’s, Operational
Amplifiers.

ALL CONTROLS ARE OUT FRONT - Easy to reach, comfortable
and simple to use, everything you need is at your finger tips.
CLEAR, CLEAN TRANSMISSION — The finest quality on the air.
Your signals are strong, stable and easy to read.

Get the full story on these New transceivers and their style-matched accessories in SWAN's latest
Amateur Radio Equipment Catalog. Learn about SWAN's exclusive Revolving Credit Service, too. Visit
any authorized SWAN ELECTRONICS DEALER or write directly to us for your FREE copy, today!

S wan

ELECTRONICS

A subsidiary of Cubic Corporation

305 Airport Road » Oceanside, CA 92054 - Phone (714) 757-7525




* Build NRI's ®
NEW 25" Solid State
Color TV as you learn
Radio-TV Servicing
in your home

Start earning $5 to $7 an hour in your spare
time servicing television and radio sets . . .
with NRI's T'V-Radio Servicing Course. NRI
supplies you with simple “*bite-size’’ texts, a
step-by-step learning program; and an exclu-
sive 25" square picture tube, solid state, color
TV set that you build yourself as you learn.

NRI also offers home study courses to obtain
your FCC license; automotive mechanics, ap-
pliance servicing, computer electronics, air
conditioning and refrigeration. Get full details
about any of the home-study programs offered
by NRI . . . the leader in its field. Mail the
coupon for your free catalog. There's no
obligation. NO SALESMAN WILL CALL.
NRI Training, 3939 | syaiasie unDeERr 6
Wisconsin, Washing- [ BILL I you wrved sine Junuary
ton, D.C. 200186. iRt d i e

MAIL NOW for FREE CATALOG
@HHI TRAINING 28-053
3939 Wisconsin Avenue, Washington, D.C. 20016

Please rush me the free catalog | have checked below.
| understand there is no obligation. NO SALESMAN WILL CALL.

] Air Conditioning & Relnigeration

(0 Master Automoltive Technician

[0 Automotive Tune-Up & Electrical
Systems

(] Computer Electronics

[0 Electromics Technology

1 Electronics lor Automation

[J Basic Electronics

[1 Math lor Electronics

1 TV-Radio Servicing
{(with color)
] Advanced Color TV
[ Complete Communications
Electronics
[ FCC License
1 Aurcralt Communicalions
] Mobile Communications
o Marine Communications
) Amateur Radio [J Basic Data Processing & Computer
0 Electrical Appliance Repair Programming

] CHECK HERE FOR FACTS ON GI BILL.

Name Age
(Please Print)
Address
City State Zip
L Accredited Member National Home Study Council J
12 o CQ e June, 1973

BY CHARLES J. SCHAUERS,
W6QLV*

0 &A continues to receive requests
for manuals and schematics (espe-
cially for older equipment) which
we simply do not have. Our answer
to those who seek these is that they
should use a Ham Shop ad in CQ
and offer a reasonable amount for the manual
of schematic they need.

This columnist has loaned out manuals
(many of them!) which were never returned
and now there are few replacements to be
found.

When you write Q&A do not enclose man-
uals or schematics in your envelopes which
you desire returned.

If you have a troubleshooting question do
enclose a copy of a schematic if you can—this
will help us help you.

We do not and cannot maintain a file on
readers’ correspondence, We treat all letters
confidentially. We assure you that we cannot
answer all questions that are asked for we
realize that we do not know it all and never
will. Please keep your letters and cards short.

Antenna Matching

“I recently bought a popular make of an-
tenna matching unit and 1t works well with a
coaxial feed. However, at my present location
the only kind of antenna I can use is a long
wire. Any way to modify my Drake MN-4?
Can you suggest a matcher for a long wire
antenna? 1 have two rigs (one at another
location) so can still use the MN-4.”

The MN-4 matches impedances up to
about 250 ohms or so except on 20, 15 and 10
meters where it goes somewhat higher—

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 gquestions to:
CQ Q & A, 14 Vanderventer Ave., Port Washington, N.Y. 11050.
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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.

06 “Who's who'
0N (WO melers
Willl he &2
jain colinear

MODEL G6-144 ... $42.95

ER

ELECTRICAL: MECHANICAL:
* 6 db gain over 1/4 wave ground +« Radiator: 133"'x1" — 78"-3" OD
plane high strength aluminum tubing
* Omnidirectional radiation pat- +« Radials: Four—21" x ¥;” dia. alu-
tern minum rod
* 50 ohm feed impedance » S0O-239 coax connector
* Field adjustable * Wind load—23 Ibs. at 100 mph
« SWR at resonance — typically +« Wind survival—100 mph
1.1:1 _ * Mounting — cast aluminum
* 6 MHz bandwidth for 1.5:1 or flange accepts 1° American
better SWR standard pipe thread
*» Power rating—250 watts FM * Shipping Weight: 454 |bs.
30° 0 0 &0° TOF B0° 90° B0° T0° 60 : 40°
T \
VERTICAL . | , ‘6
RADIATION /
PATTERN 3 ‘
4P = < |

NEW-TRONICS CORP.

16800 COMMERCE PARK DRIVE
BROOK PARK. OHIO 44142

The G6-144, plus Super Gain two meter
| mobiles and the ““Buck Buster,”” are
available from all distributors

who recognize the best!/




POLY tri

QUAD
ANTENNA KIT

. 1rfl bano.

2element .. na
poOwer gain comparable to 3
el yagi ... lower angle of
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area...more efficiency.

e 8 Zip-Glas Spreaders (13')

= il .
:.-: iU r"-,"

e 2 Universal Starmounts
» 1 Boom/Mast Adapter
e 1 Instruction Manual

S

sipaid

in U.S.A

89

Fiberglass Spreaders Have
Ultra-Violet Shield

These scientifically tapered and
stressed spreaders are final-dipped
with a rich blue vinyl coating that
resists all types of weather deteriora-
tion, blocks out sun's destructive
rays and adds to spreader life.
Polygon's patented processes give
the Zip Glas spreaders great flexural
strength, and unmatched durability —
superior to anything on the market.

Polygon's
Exclusive...
continuous
fiberglass
filaments
drawn and
woven under
tension and
impregnated
with finest
epoxy resins.

Exclusive Universal

Starmount

At last, a spreader mount
that grows . .. you can start
with a 2"
boom, later
add more el-
ements on a
larger boom without discard-
ing your original Starmount
. . . die-cast of corrosion re-
sistant aluminum alloy . ..
equally rugged aluminum
alloy boom/mast adapter
complete with hardware.

CHOOSE FROM SEVERAL POLY QUAD KITS

You can order 2, 3 or 4 element POLY tri QUAD
kits — POLY duo QUAD (15-10) and POLY mono QUAD
(10) kits also available. For further specifications plus
complete list of kits and individual components, write. ..

—am]| POLYGON COMPANY

' D‘ Division Plas/Steel Products, Inc.
S/ 2204 Industrial Park, Walkerton, IN 48574

14 o
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20-720 40t. #18

35t.#16
Trans 2" dia. 2" dla. To wire or
output 4" ICl'lg an -Img other EII'IQIE
feeder ant.
(High=Z)
300p f 400pf
6ky T . 2. 5kv
= 1

Fig. 1—An antenna tuner as mentioned in the text.
S, is a ceramic switch. The variable inductor can
be of the surplus type.

about 500 ohms on 10. Long wire antennas
will run up to 1000 ohms or over. The MN-4
was not designed for high Z antennas. No
modification data is available currently. How-
ever, I presume you wish to come into a
matcher with your transmitter at around 50
ohms to a long wire antenna. Fig. 1 will work.
To use the little unit I suggest you use a good
v.s.w.r. meter along with it and then tuning is
made easy.

Lip Carbon Mike For HI Z Operation

“I have a war surplus MI/A carbon mike,
75 ohms impedance which fits over the
mouth. I should like it to be used with my

transceiver which has a hi Z input for the

mike. How do I do this?”

See fig. 2. Use an Argonne transformer
Number AR-146, $2.98, obtainable from
Lafayette Radio Electronics. This is 50 ohms
to 100K ohms and will do the job. Start off
with Jow mike gain and advance the mike
gain control until you are modulating the rig
properly. If your voice is too “high pitched”
try a capacitor .002 mf across the secondary.

Power Fall Off

"I have a transceiver made in Japan. The
input and output are not linear across any
band. Full rated power is developed on the
low end of each band and falls off to half
power, especially on 20 and 40 meters. This is
in the c.w. mode key down into a dummy
load. My HT-37, using the same load shows
linear in and out. What do I look for?”

[Continued on page 82|

T
Lafayette AR=-146

Fig. 2—An impedance matching device for match-

ing low to high impedance microphones. A 100 k

pot may be connected across the secondary of “T"

for better gain control or in series for higher Z
inputs.




inEedernipo line

...a reputation buiit on
quality and value

IN LESS THAN THREE YEARS THE TEMPO LINE HAS ESTABLISHED A SOLID REPUTATION FOR FIRST
RATE PERFORMANCE AT A REASONABLE PRICE. WHETHER YOUR INTERESTS LIE IN HIGH FREQUENCY SSB

OR VHF/UHF FM,
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THE

s ONE
SSB TRANSCEIVER

Look at the specifications . . . look at the price tag. ..
sk any of the thousands of Tempo ONE owners
bout its reliability . . . and the reason for its unparal-
eled popularity will be obvious. The Tempo ONE
s now the proven ONE.

REQUENCY RANGE: All amateur bands 80 through 10
eters, in five 500 khz, ranges: 3.5-4 mhz., 7-7.5 mhz., 14-14.5
hz., 21-21.5 mhz., 28.5-29 mhz. (Crystals optionally available
or ranges 28-28.5, 29-29.5, 29.5-30 mhz.)

OLID STATE VFO: Very stable Colpitts circuit with transistor
ulfer provides linear tuning over the range 5-5.5 mhz. A
assband filter at output is tuned to pass the 5-5.5 mhz.
ange.

ECEIVER OFFSET TUNING (CLARIFIER): Provides =5 khz.
ariation of receiver tuning when switched ON.

IAL CALIBRATION: Vernier scale marked with one kilohertz
ivisions. Main tuning dial calibrated 0-500 with 50 khz. points.

REQUENCY STABILITY: Less than 100 cycles after warm-up,
nd less than 100 cycles for plus or minus 10% line voltage
change.
MODES OF OPERATION: SSB upper and lower sideband, CW
Bnd AM.
INPUT POWER: 300 watts PEP, 240 watts CW
ANTENNA IMPEDANCE: 50-75 ohms
CARRIER SUPPRESSION: —40 dB or better
IDEBAND SUPPRESSION: -50 dB at 1000 CPS
HIRD ORDER INTERMODULATION PRODUCTS: -30 dB (PEP)
F BANDWIDTH: 300-2700 cps
ECEIVER SENSITIVITY: YVauv input S/N 10 dB
GC: Fast attack slow decay for SSB and CW.
ELECTIVITY: 2.3 khz. (—6 dB), 4 khz. (—60 dB)
MAGE REJECTION: More than 50 dB.
AUDIO OQUTPUT: 1 watt at 109% distortion.
AUDIO OUTPUT IMPEDANCE: B ohms and 600 ohms
POWER SUPPLY: Separate AC or DC required. See AC
“ONE'" and DC1-A,

UBES AND SEMICONDUCTORS: 16 tubes, 15 diodes, 7
ransistors
TEMPO ""ONE" TRANSCEIVER $349.00
AC/ONE POWER SUPPLY 117/230 volt 50/60 cycle $ 99.00
DC/1-A POWER SUPPLY 12 volts DC $110.00

$ 99.00

VF-ONE EXTERNAL VFO

Henry Radio stores
can now supply

the complete line
of Yaesu equipment.

TEMPO DESERVES YOUR SERIOUS CONSIDERATION. YOU WILL NEVER BE SORRY.

200

LINEAR AMPLIFIER
Small but powerful, reliable but inexpensive, this

amplifier is another top value from Henry Radio.
Using two 8874 grounded grid triodes from Eimac,
the Tempo 2001 offers a full 2 KW PEP input for
SSB operation in an unbelievably compact pack-
age (total volume is .8 cu. ft.). The 2001 has a
built-in solid state power supply, a built-in antenna
relay, and built-in quality to match much more ex-
pensive amplifiers. This equipment is totally com-
patible with the Tempo One as well as most other
amateur transceivers. Completely wired and ready
for operation, the 2001 includes an internal blower,
a relative RF power indicator, and full amateur
band coverage from 80-10 meters. PRICE: $545.00

THE TEMPO 6N2

THE TEMPO RBF-1

For 6 and 2 meter amateur Dual meters continuously
operation. 2000 watts PEP monitor oulpul power and
input on SSB or 1000 watts SWR during transmission.
input on FM or CW. Com- Offers two power scales ol
pletely wired in one small 0-200 and 0-2000 watls
package with an internal plus operation from 1.9 Ip
solid-state power supply, 150 MHz. Tempo offers this
built-in blower, and RF combination in-line SWR
relative power indicator. bridge and waltmeter at a
$595.00 surprisingly low $29.95.

Prices subject to change without notice.

The Tempo line is available
at select dealers throughout the U.S.

HEAry hadll
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11240 W. Olympic Blvd., Los Angeles, Calif. 90064 JU JJ E
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The R-530 is still the 0.5 to 30 MHz general coverage leader.
HERE’S WHY:
AL~

« Has many features found only on military receivers costing over
$3,000 yet is still priced less than $1,000.

 Phase-lock frequency conversion for exceptional stability and
trouble-free operation.

 Variable RF attenuation at antenna terminals for positive con-
trol against overload.

* Mounting versatility—table top or standard 19-inch rack.

* 117/230 VAC for fixed operation or 18 VDC batteries for portable
field monitoring.

Write for our new R-530 brochure and
compare it to the competition...
if you can find any.

HY-GAIN ELECTRONICS CORPORATION

8601 Northeast Highway 6 « Lincoln, Nebraska 68507 402—434-9151 Telex 48-6424
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BASSETTY

High efficiency mobile
and portable antennas
for all amateur bands,

CAP, MARS, CB,
SECURITY,

PUBLIC SERVICE,
MARINE, AND
GOVERNMENT USE.

¢ 2-6-10-15-20-40-75

* |dentical size, cost,
and appearance

* FULLY ADJUSTABLE
TO FREQUENCY
IN FIELD

e Low weight, low drag,
high strength
fiberglass

* Polished
chrome brass
standard 34-24 thread

* High gain collinear
on 2 meters

MODEL DGA-2M

$29.50 postpaid
inUSA

TYPE 900 A

53.75

TYPE 901

HIGH ACCURACY CRYSTALS
FOR OVER 30 YEARS

Either type for amateur VHF in Regency, Swan, Standard, Drake, Vari-
tronics, Tempo, Yaesu, Galaxy, Trio, Sonar, Clegg, SBE, Genave.

(uotes on request for amateur or commercial crystals for use in all

other egquipments

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

or receive when ordering.

ST (AT R, Iy

BASSETT VACUUM TRAP ANTENNA SYSTEM

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

MODEL DGA-4075 $59.50
MODEL DGA-204075 $79 50
MODEL DGA-2040 $59 50

MODEL DGA-152040 $79.50

BASSETT VACUUM BALUN

The famous sealed heliwm filled Balun

employed with the DGA Series Antenna
Systems. Solderiess center insulator “and
easily handles more than full legal pewer
while reducing unwanted coax radiation
Equ'pped with a special S0-239 type coax
conneéctor and availlable either 1:1 or 41

MODEL DGA-2000-8 $1295
Postpaid in US A

CONTACT YOUR DISTRIBUTOR OR WRITE FOR DATA

Savoy Electronics,Inc.

P.O. Box 7127 - Fort Lauderdale, Florida - 33304
Tel: 305-566-89416 or 305-947-1191




!
USE YOUR SWAN REVOLVING CREDIT SERVICE PLAN—Who else offers you
convenient credit?—Buy from Swan, where Hams are aiways heiping Hams!

S Swawm

ELECTRONICS

A subsidiary of Cubic Corporation

305 Airport Road » Oceanside, CA 92054 « Phone (714) 757-7525




Keeping “In-Touch”’
means a lot, whether

we re reaching for a

contact on the other side

of the world . . . or just

chewing-the-rag with a friend

in the next state. Regardless of

how great a transceiver might be, the signal
that’s actually transmitted depends on antenna
efficiency. High quality antennas are a must for
efficient operation.

That's where Swan antennas excel. High quality.
“Q" For instance, consider the coils used in our
mobile antennas. We're so proud of them that we put
them in a transparent weather shield so you can show them off.
It’s the large wire and coil diameter of Swan antennas that makes |
the difference, giving you efficient . . . powerful . . . radiation. "
Energy consuming smaller wire and tighter coils just can not do |/
as good a transmitting job. i

For highly efficient antennas, rely on Swan . . . and you'll [RY
stay “In-Touch!”’ ”

e )

X

A

-
o Ty
=

'n_.,_
i

|

—
!‘--.'"'-r ..

e ——

e -
!',-:f‘“:-_-.‘.‘j -

a\

s

e

"

S

SWAN MOBILE 55B — Deluxe 5 Band remote control antenna.
Dash control automatically sets tapped coil to band se-
B s v e TR o i a2 o L s S e e o $129.00

SWAN MOBILE 45 — Manually operated 5 Band antenna utilizing
tapped coil eliminates the need to change coils $79.00

SWAN MOBILE 35 - Single-Band coil for the single-band oper-
ator. Custom select your own combination of parts:

llllll

R NI G e s e o s A i 415 % e el Bl g e $12.00
R N e e e S e r e e e el $22.00
B R I & e e o BB L 5 w o e A T $24.00
L e R R g $26.00
R I e W e e e S e o $28.00
18-inch Base . . . . $8.50; 36-inch Base . ... $9.00;: 48-inch
Base . . .. $9.50.
SWAN MOBILE MD-4 — Molded 2-meter coil and whip . . $16.95
SWAN DELUXE BUMPER MOUNT .. .. .. ....... $24.00
SWAN TMD — Trunk-Lid antennamount . . . . ... .. .. $ 6.75
SWAN RMD — Roof antenmamount . . . . ... ... .... $ 450
SWAN KWIK-ON CONNECTOR . . . ... .. . o $ 6.00

HIGH QUALITY FIXED

ANTENNAS
SWAN 1040-V — “GOLDEN SWAN"
trap-vertical antenna, complete

with High-Q coils for 10, 15, 20

and 40 meters . . . . . .. $69.95

75 Meter add-on kit for

M-V e g e e e $36.95
SWAN 80-40 Meter Dipole

ADDORNG . . . iliiiie e e $29.95

SWAN TB-4HA — Heavy duty 4-
element multiband beam antenna
for 10, 15 and 20
meters $148.00

SWAN TB-3HA -~ Heavy duty 3-
element multiband beam antenna
for 10, 15 and 20
meters $125.00

SWAN TB-3A — 3-element multiband
beam antenna for 10, 15 and 20
LS o G e s $108.00

SWAN TB-2A — 2-element multiband
beam antenna for 10, 15 and 20
AR & s ot e e $89.95

SWAN MB-40H — Heavy duty 2-
element beam antenna for 40
meters $145.00

All Swan beam antennas are rated for
2000 watts and require a 52 ohm
coaxial feedline.

----------

iiiiiiiiii

Only 10% down is required to
purchase an antenna on Swan’'s Re-
volving Credit Service Plan. Get the
most out of your transceiver. Install
the Swan Antenna of your choice,

I Gentlemen:
Mail coupon to:

Please send me the following Swan antennal(s) and/or accessories:

S war

|

|

|

| O Full payment of $

|

|
ELECTRONICS |

enclosed,
(California residents please add 5% sales tax.)

20% down payment enclosed, ship C.0.D.
closed, charge remainder to my Swan Credit Account #

(All antennas shipped Motor Freight Collect.)

10% down payment en-

A subsidiary of Cubic Corporation I
305 Airport Road | Name: Call:
Oceanside, CA 92054 | Address:
Phone (714) 757-7525 | City: State: Zip:




the TELEX
PROFESSIONALS

for “hands free” radio communications

Telex boom mic headsets provide you with the ultimate convenience in radio
communications. The adjustable boom mic.gives you “hands free”

operation for logging or frequency adjustments, plus added mobility. And

the mic is always properly positioned for instant,intelligible voice transmission.

Telex headsets feature an easy to reach, inline push-to-talk switch, which
can also be wired for voice operated transmission.

Boom microphones are especially designed for “close-talking” use to limit
outside noise pick-up. Both Telex boom-mic headsets and headphones seal
out ambient noises, concentrate the signal at your ear, and add to the
effectiveness of your rig. Adjustable and lightweight, they can be worn

for hours without discomfort.

There's a complete line of Telex boom mic
headsets and headphones — priced from
$5.95 to $99.50. Ask your dealer for our
complete line catalog or write.

\.\}\ \

..........
JoRE e

PRODUCTS OF SOUND RESEARCH

TELEX.

COMMUNICATIONS DIVISION

push-to-talk switch

9600 ALDRICH AVENUE SOUTH , . P o M= (RS S Vi
MINNEAPOLIS, MINNESOTA 55420 B S e AT e B T e s B
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The most popular three
band beam in the world!

“fJadiil TH3Mk3

INTERNATIONALLY | RESPECTED for

superior | performance

Superior construction and performance make the difference in Hy-Gain's popular

J-element Thunderbird.

« Thunderbird's "Hy-Q" traps provide separate traps for each band. ""Hy-Q"' traps
are electronically tuned at the factory to perform better at any frequency in the

band—either phone or CW. And you can tune the antenna, using charts supplied
in the manual, to substantially outperform any other antennas made.

« Thunderbird's superior construction includes a new, cast aluminum, tilt-head
universal boom-to-mast bracket that accommodates masts from 1%"” to 2v2".
Allows easy tilting for instaliation, maintenance and tuning and provides mast
feed-thru for beam stackinag.

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

« Thunderbird's exclusive Beta Match achieves balanced input. optimum match-
ing on all 3 bands and provides DC ground to eliminate precipitation static.

« Up to 8 db gain

« 25 db front to back ratio

« Power capability 1Kw AM, 2Kw PEF
« SWR less than 2:1

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

Model 388 $144.95
Other tri-band beams to choose from:

* 6-element Super Thunderbird THEDXX Model 389 $179.95
* 3-element Thunderbird Jr. TH3JR Model 221 § 99.85
» 2-element Thunderbird TH2Mk3 Model 390 $ 99.95

AVAILABLE FROM AMATEUR DEALERS THROUGHOUT THE WORLD

HY-GAIN ELECTRONICS CORPORATION

8601 Northeast Highway & Dept. FF  Lincoln, Nebraska 68507
402/434-9151 Telex 48-6424
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trom the World's
Number One Manufacturer
of Amphifiers

The biggest, broadest, finest line of amateur
power amplifiers

2K-4 ...THE “WORKHORSE"

The 2K-4 linear amplifier offers engineering, construction
and features second to none, and at a price that makes it
the best amplifier value ever offered to the amateur.
Constructed with a ruggedness guaranteed to provide a
long life of reliable service, its heavy duty components
allow it to loaf along even at full legal power. If you want
to put that strong clear signal on the air that you've pro-
bably heard from other 2K users, now is the time. Move
up to the 2K-4. Floor console or desk model . . . $845.00

ZK-ULTRA ... THE "ULTIMATE"

There has never been an amateur linear amplifier like
the new 2K-ULTRA. Small and lightweight, yet rugged
and reliable ... all that the name implies. The ULTRA
loafs along at full legal power without even the sound of
a blower, Its anode heat is silently and efficiently con-
ducted to a heat sink through the use of a pair of Eimac
8873 tubes, In fact, all of its components are the very
best obtainable. The price ... $845.00

TEMPO /2001

Small but powerful, reliable but inexpensive, this ampli-
fier is another top value from Henry Radio. Using two
8874 grounded grid triodes from Eimac, the Tempo 2001
offers a full kilowatt of power for SSB operation in an
unbelievably compact package (total volume is .8 cu. ft.).
The 2001 has a built-in solid state power supply, a built-in
antenna relay, and built-in quality to match much more
expensive amplifiers. This equipment is totally compatible
with the Tempo One as well as most other amateur trans-
ceivers, Completely wired and ready for operation, the
2001 includes an internal blower, a relative RF power in-
dicator, and full amateur band coverage from 80-10

meters. $545.00

TEMPO/6N2

The Tempo 6N2 combines most of the fine features of
the 2001 for 6 and 2 meter amateur operation, The am-
plifier uses the same small cabinet, the same modern
tubes, the same inherent quality for 2000 watts PEP
input on SSB or 1000 watts input on FM or CW. The rig
is completely wired in one small package with an internal
solid-state power supply, built-in blower, and RF relative
power indicator. $595.00

JK-A COMMERCIAL/MILITARY AMPLIFIER

A high quality linear amplifier designed for commercial
and military uses., The 3K-A employs two rugged Eimac
3-500Z grounded grid triodes for superior linearity and
provides a conservative three kilowatts PEP input on
SSB with efficiencies in the range of 609%. This results
The in PEP output in excess of 2000 watts. In addition, the

: . 3K-A provides a heavy duty power supply capable of
2K_ULTRA furnishing 2000 watts of continuous duty input for either

RTTY or CW with 1200 watts output. Price . .. $1080.00

Prices subject to change without nobce.

11240 W. Olympic Blvd_, Los Angeles, Calif 90064 213
931 N. Euclid. Anaheim_ Calif 92801 '
Butler. Missour: 64730

‘World's Largest - Distributor of Amateur Radio Equipment”
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A Guest Editonial:

Everything You’ve Wanted

to Know About the FCC
But Were Afraid to Ask

A penetrating look at the ARRL
and its relations with the FCC

gURIED in a short article in the August, 1934 issue of QST was a
notice that on June 9, 1934 Congress pasced the Communication Act of 1934 which,
effective July 1, of that year, replaced the Federal Radio Commission with the newly
created Federal Communications Commission. The new Commission would be com-
posed of seven members appointed by the President and subject to confirmation by the
Senate of the United States. One Commissioner would be appointed or reappointed
each year, for a term of seven years.

The Commission is assisted in the performance of its responsibilities which cover
vital communication matters within the United States and its territories, by a staff, one
part of which is the Safety and Special Radio Services Bureau. A major division of this
Bureau is the Amateur and Citizens Radio Division.

This Division of the FCC has recently come under fire from the American Radio
Relay League, particularly with respect to certain rule-makings and the so-called pa-
ternalistic policy of “Washington knows best,” as expressed by the ARRL’s Directors’
Resolution and companion QST editorial (see QST, March, 1973).

To the distant observer, the workings of the FCC may seem obscure, intricate and
remote, but a good understanding of the rule-making process, particularly as it applies
to the Amateur Service is essential for all radio amateurs. The following observations,
it is hoped, will bring some light to this process and place the recent QST material in the

proper context.

WA st is the rule making process within
the FCC? Is it a legal, just and viable action
with built-in safeguards as most amateurs
hope? Or is it merely a drumhead court-mar-
tial decision arbitrarily reached by a bunch
of uninformed bureaucrats, unresponsive to
the view of the general public?

Who, indeed, is to say what amateur radio
will be?

Whose task is it to establish guidelines as
to the future of amateur radio?

Difficult questions to answer, but ones that

probably will determine the future of amateur
radio.

The ARRL Resolution

This article is prompted by the ARRL Di-
rectors’ Resolution and QST editorial of
March, 1973, both of which are inadequate,
inelegant and ineffective means of expression
vis-a-vis the FCC and have done more harm
than good to the Amateur Radio Service.
Such a resolution has no force of law, com-
mits no one to anything, and only stirs up
strong passions among the Archie Bunker
set. A review, then, of the FCC rule making
process seems to be a good idea in order to
clear the air and to permit more effective
avenues of communication to be opened be-
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Petition to FCC for
Rule Making

Returned = Leve!
' A
Associated with other similar petitions in I
Amateur and Citizen's Division I
N Dwision prepares | | Order To Dany RM | Level
Notice of Pr I Number for various I e
Rule Making rese0ns I
S | I
Approval by Safety and Special _! Level
Radio Services Bureau SRy -
Field Engineering Generai Counsel
Bureau of FCC
Coordination and Revision ——I
Level
D
Burch
Robt. Lee _
Rex Lee Commission Agenda: P
w“w Pl'm“'“m, Dl'm. -——
lahaiaon Possible Revision
Reid
Hooks l
if approved, public release of Notice of Level
P ‘oposed Rule Making or Notice of -—
Ingquiry Docket Number F
J
The contents of the Notice of Ingquiry or
Rule Making shall contain a statement of
the time, place and nature of Public Rule
Making proceeding; reference to the au-
thority under which the rule is proposed; Level

either the terms or substance of the pro- G
posed rule or a description of the sub-
jects and issues nvolved and any other
useful information deemed important to

the proceeding.

Fig. 1—Initiation of an informal Rule Making by
the FCC.
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tween radio amateurs and the Federal Com-
munications Commission whose duty is to
regulate them.

The Administrative Procedure Act

All administrative actions taken by the
FCC and other governmental bodies are pre-
scribed by the Administrative Procedure Act
of June 11, 1946, and are summed up In the
“Attorney General's Manual”!. This 139-
page volume interprets the Act and provides
guidelines for orderly administration of the
rules and regulations established by Federal
Agencies including the FCC. In addition, the
Manual outlines the relationship between
these agencies and the public in the matter
of rule making. Section 4 (b) of the Act, as
discussed in the Manual, states, “in every case
of proposed informal rule making subject to
the notice requirements of section 4 (a) the
agency shall afford interested persons an op-
portunity to participate in the rule making
through submission of written data, views or
arguments with or without opportunity to
present the same orally in any matter”’. The
Manual further states that the objective of
this participation is “to assure informed ad-
ministrative action and adequate protection
to private interests.”

Clearly, then, an authorized and orderly
channel of communication is set up and avail-
able for public participation in FCC rule
making. Let us examine how this channel
functions and see if it is used effectively.

Step 1: Initiation of Informal Rule Making

The FCC must follow procedures defined
in the Administrative Procedure Act in all
rule making proceedings. The initiative steps
of this procedure are outlined in fig. 1, Step 1.

Any interested party or parties may peti-
tion? to amend existing rules or propose new
ones; or a proposal for amendment or a new
rule may be initiated by the Commission’s
own action. If a petition is in order, pro-
cedurally and substantially, it is assigned a
Rule Making Number (RM number) and 1s
grouped or associated with other similar peti-
tions bearing on the same general subject, if
any (level A). If the petition is not in order,
that is, not in conformity with the general re-
quirements for the petition, it is returned to
the sender.

1 Attorney General’s Manual on the Administra-
tive Procedure Act, prepared by the United
States Department of Justice, Tom C. Clark,

Attorney General.
2 Petition requires original and 14 copies




If the petition is found in order, it and all
other relative matters are taken into account
and preparation for a Notice of Proposed
Rule Making or Notice of Inquiry is initiated
by the Amateur and Citizens Radio Division.
Such proposed rule makings go through sev-
eral drafts and are discussed extensively with-
in that Division. It must be kept in mind that
rules are not formulated for a few segments
of the Amateur Radio Service, or for the
benefit of a few, but must apply equally to all.
All available information contained in the
petition and elsewhere, including the knowl-
edge and experience of the people working
on the material are taken into account.

[ Perhaps at this point it is a good idea to
explain the difference between a Notice of
Proposed Rule Making (NPRM) and a
Notice of Inquiry (NOI). In the former, after
suitable discussion of the petitions and other
information bearing on the subjects, Service
Rules (Amateur radio is a Service) proposed
for incorporation into Part 97 of the Rules
and Regulations are attached as an Appendix
to the NPRM. Those specific rules constitute
the major difference between a NPRM and a
NOIL. In the latter, the discussion generally
leads up to specific questions of policy and
procedures related to the subject, and solicits
information and answers from interested
parties on those questions and issues raised
throughout the NOI, whether in specific form
or not. |

So far the NPRM or NOI under discussion
is entirely within the Amateur and Citizens
Radio Division (level B of fig. 1). Once the
Division is satisfied with it, it then passes to
the Chief of the Safety and Special Radio
Services Bureau (S&SRS Bureau, level C,
fig. 1) for approval or revision. The NPRM
or NOI then follows a process of coordina-
tion and revision with the Chief Engineer of
the FCC, Field Engineering Bureau, Office
of the General Counsel (if required) or any
other Bureau or Division of the Commission
(level D, fig. 1). During this process, any
contributions from the viewpoints of those
other Bureaus and Divisions are taken into
account. Assuming everything is agreed, the
NPRM or NOI draft is then submitted to the
office of the Secretary of the FCC for inclu-
sion on the agenda of one of the meetings of
the full Commission where it is presented
orally if requested, and discussed (level E,
fig. 1). Such meetings of the Commission are
not open to the public.

After suitable discussion, the Chairman of
the Commission (Mr. Dean Burch) will call
for a vote among the seven Commissioners
who either vote for, against, abstain, concur
in part, dissent in part, etc. If the outcome of
the vote is in favor, the NPRM or NOI then
becomes an official act of the Commission,
is assigned a Docket Number and is released
to the public for comment (level G, fig. 1).
Note the information in the box of level G
which sets forth the conditions of the NPRM
or NOI, the time allowed for comments, reply
comments, etc.? This is the first chance the
Amateur Radio Service has to comment on
the proposed actions of the FCC.

It must be kept in mind

that rules are not formulated

for a few segments of

the Amateur Radio Service . . .

but must apply equally to all.

What happens next largely depends on the
substantive matters discussed in the com-

ments received by the FCC, the reasons ad-
vanced for various positions, comprehensive-
ness of the material submitted taking into
account characteristics of signals and pro-
cedures utilized by amateurs, etc.

Step II: Issuance of Report and Order

After expiration of the filing period for
comments, the FCC Division involved (in the
case of amateur radio, this is the Amateur
and Citizens Radio Division) studies the re-
ceived comments and reply comments and,
in accord with the Administrative Procedure
Act, must write a Report and Order (R&O)
summarizing the petition(s) and the proposed
answers to them, Again, this process goes
through extensive discussion and several
drafts before the Division forwards it to the
Bureau Chief (fig. 2, levels H through K).
After the Report and Order is formalized, but
before it is submitted for Commission ap-
proval, it i1s coordinated internally within the

3 Time allowed for comment is fixed by the FCC
and may be extended.
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Public comments in response 10
Notice of Inquiry or Proposed Rule
Making (Step 1, Level F) {

__ I ——

I-FCC Office of Secretary, Docket Section ‘ H

[

Distribution within FCC t0
Commissioners’ offices, interested
Bureaus and Divisions
I Amateur Division

Analysis, evaluation of comments, pre
pare Report and Order; Further Notice of s
Proposed Rule Making; Memorandum, J
Opinion and Order; etc.

—r—

Approval by Safety and Special a8 Level
Radio Services Bureau K

] Level

| Coordination and revision >~ L':.'l
. . Other FCC Bureaus
L o i —l or Divisions
Item placed on agenda of Commission
meeting for presentation, discussion and
! action by the Commission. Parties given ' Level

30 days to file Petition for Reconsider- - M
ation. No postponement of effective date
except upon new Commission or court
order, I
i k

1

I FCC Rule ]

Fig. 2—Conclusion of Rule Making by the FCC.

FCC with the Chief Engineer, the Field
Engineering Bureau, the FCC General Coun-
sel and other interested Bureaus or Divisions
to insure that the proposed action is legally
proper, technically feasible and acceptable to
the other Divisions (level L, fig. 2). The
Chiefs of the various Divisions and Bureaus
must personally sign the Report and Order
before it is given to the Office of the Secretary
of the Commission for inclusion on the
agenda of the commission. Once it is placed
on the agenda of some meeting of the Com-
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missioners, it is ready for their consideration,
possible revision and vote.

When the Report and Order is up for dis-
cussion at a regularly scheduled meeting, it 1s
presented to the Commissioners by the Ama-
teur and Citizens Radio Division in whatever
detail the Commissioners request. After dis-
cussion of the matter, the Chairman calls for
a vote of the seven Commissioners, as ex-
plained previously at Step 1, level E. If the
outcome of the vote is in favor, the Report
and Order is released to the public for com-
ment. After the public release, there is a 30
day period within which a petition for recon-
sideration may be submitted by anyone who
disagrees with the Report and Order (Step 2,
fig. 2, level M). The petitions are filed at the
Ofiice of the Secretary of the FCC and at the
expiration of the time period are forwarded
to the appropriate Offices, Bureaus and Di-
visions of the FCC. In the case of radio
amateur matters, the material is forwarded to
the Amateur and Citizens Radio Division of
the Safety and Special Radio Services Bureau,
where they are considered, analyzed and eval-
uated as to whether the Report and Order
should be modified.

If the petitions for reconsideration are con-
vincing, are based on good reasoning and
facts, apply equally to the Service as a whole
and take into account the administrative pro-
cedures of the Commission as they apply to
the Report and Order, there is a good chance
that pertinent provisions of the Report and
Order may be changed. If such factual in-
formation and data is not present in the
petitions, the Commission staff will in all
likelihood consider that the originally sub-
mitted Report and Order should stand. Under
these conditions, the R&O will be discussed
in a written memorandum to the Commission
stating the reasons why it should not be
revised (or should be revised, as the case may
be). The preceeding step thus constitutes the
second chance the Amateur Radio Service
has to comment on the actions of the FCC.
A 30 day period, prescribed by law, is allowed
for petitions to be received by the FCC. The
period cannot be extended.

Finally, the proposed Memorandum, Opin-
ion and Order (the reply to the petitions for
reconsideration) is once again placed on the
agenda of a Commission meeting, presented
and discussed as previously described, voted
on and the results made known by a public
release.




Unless there are errors of procedure in-
volved in the process described which are
brought to the Commission’s attention, this
1s the conclusion of an informal rule making
proceeding. Practically all proceedings in-
volving Amateur Radio Service are con-
ducted by means of the informal process, in
writing, as contrasted to a formal proceeding
which involves appearance of witnesses, sub-
mission of evidentiary testimony under oath,
and pleadings of the adversary attorneys be-
fore an Administrative Law Judge (formerly
called Hearing Examiners) of the Federal
Communications Commission.

If, after all these steps (including two
opportunities for public comment) have
taken place, and persons are still dissatisfied
about the results of the rule making pro-
cedure, they may—as a last resort—bring
suit against the Federal Communications
Commission on procedural or other grounds
in a Federal Court. The plaintiffs would have
to prove that the FCC acted improperly in
the rule making, a charge that might take
time, effort and considerable funds to mount
effectively.

+§ > ) * *

This, then, outlines the rule making process
of the FCC. The March, 1973 QST editorial
took issue with the results of this process,
particularly with regard to Docket 18803
(Repeaters), Docket 19162 (phone band
expansion) and Docket 19245 (so-called
“Eye-bank” Docket). The editorial raises the
question in the minds of some observers if
the ARRL did in fact take advantage of the
built-in provisions for public comment in-
herent in the FCC rule making process, and
if it did, what were the consequences of their
actions?

With regard to Docket 18803 (Repeaters),
subsequent to submission of comments on the
initial Notice which were fully taken into
account, the ARRL filed a petition with the
FCC for reconsideration of the Report and
Order, but only requested a postponement of
the effective date of the rules. They did not
file a petition for any substantive changes in
the rules themselves, which they seem to com-
plain so bitterly about. The FCC denied their
request for delay of the effective date of the
rules.

With regard to Docket 19162 (phone band
expansion), the ARRL submitted comments
which were largely granted; 75 meter phone
was expanded to 3775 kHz and 40 meter

phone was expanded to 7150 kHz. No ex-
pansion was asked by ARRL nor granted for
14, 21, and 28 mHz. The ARRL petitioned
for reconsideration of the Report and Order
and requested additional phone sub-alloca-
tion on 75 meters for Conditional and Gen-
eral Class licensees on the basis that the
majority of participating members in their
traffic nets were in those license categories,
and that the ARRL did not feel that addi-
tional frequency space was sufficient incen-
tive for them to upgrade their licenses. The
FCC denied the ARRL petition on several
grounds: lack of justification of the position
(the petition consisted of “little more than a
list of traffic nets”); it did not include “quan-
tative or qualitative information’; and it did
not meet the principles of the incentive li-
censing policy that the ARRL supported and
the FCC adopted in 1968.

The FCC called attention to Section 97.1
of the Rules and Regulations which includes
a statement of the “basis and purpose” of the
Amateur Radio Service. It says, in part: “The
rules and regulations. .. are designed to pro-
vide an amateur radio service having a funda-
mental purpose as expressed in the following
principles(s)—Encouragement and improve-
ment of the amateur radio service through
rules which provide for advancing skills in
both the communication and technical phases
of the art.”

The so-called “Eye-Bank” Docket (Docket
19245) was an attempt to clarify various
matters relating to Section 97.39 of the Rules
which concerned eligibility to hold an Ama-
tcur license and the use of an amateur station,
particularly a club station associated with an
ineligible entity such as a school,corporation,
etc. For the first time, “third party traffic”
was defined by the FCC. The ARRL position
in this Docket was that an amateur station
should be entitled to handle any kind of
message so long as the operator did not get
paid either directly or indirectly for his serv-
ices. This position was based upon a 1928
decision of the Federal Radio Commission.
The ARRL filed comments on the FCC No-
tice in this regard.

The FCC, on the other hand, felt that it
was its prerogative and obligation to specify
the types of traffic which could be handled by
all the various services, including the Ama-
teur Service, and the decision was made that
commercial communications could not be
handled by amateur stations. While the
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ARRL disagreed with this position, it filed
no petition for reconsideration of the de-
cision.

* * * * -

Thus, in the case of three vital Dockets
pertaining to amateur radio, the ARRL filed a
petition for reconsideration of a Report and
Order only in one case (Docket 19162, phone
band expansion) which was rejected for lack
of justification. The ARRL filed no petitions
for reconsideration for the other two cases;
Docket 18803 (Repeaters) and Docket 19245
(“Eye-Bank™).

In view of the Directors’ Resolution and
editorial outburst against the FCC in the
March QST, then, it seems proper to pose the
question: did the ARRL “do its homework”
in regard to these three pieces of rule making
legislation? Based upon the record, the an-
swer to this question is NO, as in two in-
stances the ARRL did not take advantage of
the built-in protective processes in the rule
making procedure of the FCC and was inef-
fective in the third instance.

While the ARRL disagreed
. it filed no petition for

reconsideration of the decision.

In view of the lack of positive action of the
ARRL, the Resolution of the Board of Direc-
tors and the accompanying editorial seem
untimely and uncalled-for.

The March OST editorial, thus, contains
omissions of fact and incorrect conclusions
which do an injustice to all radio amateurs
and the FCC. Obviously, the editorial raised
the blood pressure of many QST readers (see
letters to the editor in the April issue of QST).
Perhaps this is exactly what the editorial and
Resolution were supposed to do: arouse radio
amateur enthusiasm at the heroic, ‘‘watch
dog” tactics of the League and at the same
time act as a smoke screen to hide inaction,
and to disguise the fact that the ARRL did
not take advantage of the opportunities to
raise an effective protest against portions of
the controversial rules and regulations that
it opposed. In this regard, the ARRL let its
members down badly.
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A Close Look at the Various Dockets

Docket 18803 (In the Matter of Amend-
ment of Part 97 of the Commission’s Rules
concerning the licensing and operation of
Repeater stations in the Amateur Service).
The Report and Order adopted August 29,
1972 is printed in full in the October, 1972
issue of QST, pages 102-111. The November,
1972 QST editorial (speaking of the Docket)
said, “Our early input, from members and
League Officials alike, indicates a broad sup-
port of the general principles enunciated in
the new rules, and when there is disagreement
—even substantial disagreement—it is with
specifics.” In the December issue of QST, a
list of 15 petitions for reconsideration of
various aspects of the Docket were printed.
The petitions were filed by various Clubs and
Repeater groups in the United States. An
ARRL petition for partial stay until Feb-
ruary 19, 1973 was granted, permitting the
compliance period for existing repeaters to
be extended until June 30, 1973 (QST,
March, 1973, page 81).

In the October, 1972 issue of QST (page
100), the ARRL stated that Docket 18803
represented a “liberalization of restrictions,”
and noted that the FCC "seems to have
abandoned many of the unpopular features of
its Notice of Proposed Rulemaking.”

Specifically, the Report and Order incor-
porated in large measure the comments of
ARRL. Several areas of rule modifications
are as follows:

(a) The licensee of a repeater may desig-
nate other licensed amateurs to also be the
control operator.

(b) Frequency privileges of the Technician
Class operators were expanded to include
145-148 mHz.

(¢c) The NPRM would have limited re-
peaters to no linking. The R & O permitted
two repeaters to be linked in tandem to serve
the “intra-community” area encompassed by
two such repeaters.

(d) In the area of radio remote control,
the NPRM would have permitted only direct
(one hop) radio control of a repeater. The
R & O permits any number of radio links for
control purposes, the only criteria being
whether 1t will work properly.

(e) Logging requirements for repeaters
were vastly simplified as were those for ama-
teur mobile operation.

(f) To enable more efficient repeater op-
eration with a minimum of interference, the
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concept of antenna height and radiated power
was Introduced, and a table of ERP vs.
HAAT adopted for each v.h.f./u.h.f. band.

(g) Band sub-allocations for repeater op-
eration (non-exclusive) were made for the
bands 50 mHz-450 mHz and above 1213
mHz.

(h) Identification of all stations (not only
repeaters) was clarified.

(1) Notification of portable operation is
not required for durations of less than 15
days.

In view of the editorial position of the
ARRL and its omission of a petition for sub-
stantive change, it is difficult to see that they
have any grounds for objecting to the Docket
as it now stands.

Docket 19162 (In the Matter of Amend-
ment of Part 97 of the Commission’s Rules to
provide for expansion of the telephony seg-
ments of the high frequency amateur bands).
The original NPRM was released in the
spring of 1971 and while the full Notice was
never printed in QS7T, a summary of the pro-
posal is given in July, 1971 OST, page 8S.
The ARRL reply to the NPRM is given in
August, 1971 QST, pages 78-82. The full Re-
port and Order is given in November, 1972
QST, pages 78-81. The ARRL Petition of
Partial Reconsideration is summarized in
December, 1972 QST, pages 81-84 and the
FCC Memorandum, Opinion and Order
denying the ARRL Petition is printed in the
March 1973 issue of QST, pages 83-86.

Specifically, the Report and Order incor-
porated frequency expansion of the phone
bands requested by the ARRL but not to the
particular license class they desired. 40 meter
phone was expanded down to 7150 kHz. The
ultimate impact of any such phone expansion
iIs at the expense of some other emission,
usually c.w. The ARRL petitioned for re-
consideration of the R & O asking for more
75 meter phone allocations for Conditional
and General Class licensees. Their basis for
the request was that many of their nets are
operated by those classes of licensees who do
not consider that increased frequency priv-
ileges warrant their up-grading their licenses.
The principle justification for their request
was a list of ARRL nets with “no qualitative
or quantitative” information.

It would seem, therefore, that the ARRL
request was a case of “too little and too late.”
Since the NPRM was proposed in 1971, the
ARRL has had plenty of time to exert its

influence upon the outcome. Was there any
follow-up to the ARRL reply in August
1971? With a new Chief of the Amateur and
Citizens Division of the FCC taking office in
May, 1971, this would have been appropriate
time to take stock of things and review the
long-term interests of amateur radio with the
FCC. Apparently, ARRL never made this
gesture.

Docket 19245 (In the Matter of Inquiry
into the extent to which amateur stations
should be used on behalf of non-amateur
orgamzanons) The original Notice of In-
quiry was printed in the July, 1971 issue of
OST, pages 72-73 and the ARRL filed for an
extension of filing time. The Report and
Order is printed in the December, 1972 issue
of QST, pages 74-76.

The Report and Order is an attempt to
clarify a muddled situation as to what kind
of traffic can be handled by an amateur sta-
tion. The FCC defined what third party traffic
is ... the first time it has ever been done.*
Then it specified the types of traffic that can
be handled on amateur stations, excluding
commercial messages. This enables an Ama-
teur station to be used on behalf of say, the
Red Cross or the Eye Bank but precludes
such use in handling operational or com-
mercial traffic for those and other organiza-
tions except in cases of emergency. Anyone
may now participate in amateur radio com-
munication provided that a control operator

# Section 97.3 Definitions. ... (w) Third party
traffic. Amateur radio communication by or
under the supervision of a control operator at an
amateur radio station to another amateur radio
station on behalf of anyone other than the con-
trol operator.

Section 97.114 (b) Third Party Traffic. The
transmission or delivery of the following ama-
teur radio communication is prohibited: (a)
International third party traffic except with coun-
tries which have assented thereto; (b) third
party traffic involving material compensation,
either tangible or intangible, direct or indirect,
to a third party, a station licensee, a control op-
erator, or any other person. (c) except for an
emergency cummunlcannn as defined in this
Part, third party traffic consisting of business
cnmmumcalmn on behalf of any party. For the
purpose of this section, business communication
shall mean any transmission or communication
the purpose of which is to facilitate the regular
business or commercial affairs of any party.
Section 97.116 Amateur Radio Communication
for unlawful purposes prohibited. The trans-
mission of radio communication or messages by
an amateur radio station for any purpose, or in
connection with any activity, which 1s contrary
to Federal, State or local law is prohibited.
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is present to ensure correct operation. This
was not previously permitted except for
radiotelephone and RTTY; it now encom-
passes all types of amateur communication.
Use of an amateur station for unlawful

purposes was delineated. All in all, the R & O
vastly clarified the entire area. Undoubtedly,
there are areas of continued confusion, but
these will no doubt become clear as time
passes, If communications are not available
except by means of amateur stations, perhaps
special consideration should be given to such
cases or to provision of communication by
means of proper channels. This remains to be
clarified.

Again, the Docket in question was several
years old by the time the Report and Order
was published. A new regime was in office at
the FCC; however, helpful input to the FCC
again seems to be- lacking, and the ARRL
filed no petition for reconsideration.

Concluding Remarks

Many amateurs,” with justification,” have
expressed the view that portions of the recent
Dockets are unrealistic and overly restrictive.
Many amateurs have felt that the FCC re-
flects a picture of harassing the law-abiding
amateur while letting the outlaw C.B.ers ride
high in the saddle. The ARRL has dramatic-
ally stated its views to the membership and
readers, where the ARRL Resolution calls
for the President and General Manager to
undertake a “vigorous program to seek rea-
sonable and technically viable philosophies
of regulation and interpretation, conferring
at all necessary levels with appropriate Gov-
ernment departments and officials.”

What has come of this provocative call to
arms? Is the situation better now than before
the Resolution was passed? What “vigorous
pro " has been undertaken by the ARRL
officers as called for in the Resolution? A

careful search of the recent issues of QST
leaves these interesting questions unanswered.

What Next?

Certainly many amateurs and radio clubs
have supported the ARRL philosophy, ex-
pressed by President Dannals, W2TUK, and
his speech to the Washington QCWA Chap-
ter (OST, May, 1973, pgs. 59-61). Vald
reasons exist for this support as a key philo-
sophic crisis is at hand. The basic ARRL
position, namely, minimum regulation of
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amateur radio, is the heart of the matter, and
some recent FCC rules seem to be examples
of overly-restrictive regulation.

However, correction of the difficulties 1s
a two-way street and a detente between the
ARRL and the FCC is the first step down this
street. A compromise area in the interpreta-
tion of regulations must be achieved, balanc-
ing the regulations demanded by the advanc-
ing state of the art against the time-honored
concept of minimum regulation. Action must
be taken to reach this detente.

Because nothing of substance has been
done to improve the relationship between the
ARRL and the FCC, however, does not mean
that nothing can be done. The ARRL Direc-
tors will hold their second general meeting
this coming July. Sufficient time exists be-
tween now and then to reestablish meaningful
communication with the FCC. This they
must do for the good of amateur radio, since
they mounted the divisive call to arms in the
first place.

Hopefully, the ARRL Directors, at their
forthcoming meeting can hammer out a
solution to this vexing impasse so that the im-
portant problems facing amateur radio may
be solved in joint effort with the FCC, Large
applications of goodwill—on the part of both
the directors and officers of the League and
the FCC—are obviously required, each side
realizing the rules and limitations imposed on
the other side by virtue of the arena in which
each operates. Inputs from radio amateurs to
their ARRL directors and inputs to the FCC
from the ARRL will be of great help, as
neither the ARRL nor the FCC should have
to “fly blind” in important matters affecting
the very life of the Amateur Radio Service.

All ARRL members should consider the
issues at hand unemotionally, and make ap-
propriate suggestions to their Directors be-
fore the forthcoming Board meeting so that
the vital and necessary steps which make the
ARRL a democratic spokesman for amateur
radio may continue to be effective. B

This guest editorial was written by a
licensed radio amateur and a long-time

ARRL member who requests to be
anonymous.




Tuning In On
Touch-Tone Pads

BY JOHN J. NAGLE,* K4K]

Part ll—-Adjustment and Application

L\ST month we discussed the basic prin-
ciples of the touch-tone system and described
the basic oscillator circuit. In this part we will
describe the frequency adjustment and align-
ment of the pad and also show a simple, basic
circuit for using the pads.

The set-up to test a touch-tone pad is very
simple; plus 9 volts is connected to the green
lead and minus 9 volts to the blue and
orange/black leads (two wires). Output is
taken across the red/green and black leads
with the black lead grounded. It is important
that the B minus lead and the output ground
lead not both be grounded. In practice, it is
convenient to ground the output lead and use
a 9-volt transistor battery, with both leads
floating, as the power source. All other leads
should be taped and left floating.

The load impedance on the output appears
to be critical. The pad I have will develop 0.6
volts r.m.s. (single tone) across 500 ohms. I
suggest that initially a 1 K variable resistor
be placed across the output leads and adjusted
for maximum output and then a fixed resistor
of this value be used as a load. Bell System
specifications quote the output level into a
600 ohm test termination.

In measuring the frequency it is essential

*12330 Lawyers Road, Herndon, Va. 22070.
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Fig. 5—Test set-up for testing Touch-Tone pads.

Oscil loscope

that a counter be used. Comparison against
an audio oscillator is not practical since the
frequency tolerance is only =1%2 percent! It
is also convenient to connect an oscilloscope
and/or an audio voltmeter to the output. See
fig. 5.

Because this article is intended only to de-
scribe frequency adjustments, we will assume
that the pad 1s working, but not on the right
frequency.

The first step in adjusting the frequency is
to provide yourself with the proper adjusting
tool. The slug material is brittle and crumbles
very easily if overstressed. The hole in the slug
for the adjusting tool is triangular in shape.
Small screw drivers have been used, but these
tend to bite into the material at the point
of contact and cause the slug to crumble.
A few minutes spent in making a proper tun-
ing tool will save much time and grief later
on. A proper tool is very easily made by fil-
ing a plastic screwdriver or alignment tool to
the proper shape. The important things are to
make sure the tool is a snug fit and is not
tapered. These steps will insure that the
mechanical stresses are evenly distributed

Overall view of the Touch-Tone pad assembly.
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«%" Fig. 6—Sketch of the
center section (only) of
the cup core showing
the shoulder used for

inductance adjustment.

throughout the slug and not concentrated at
one point.

Assuming now that the pad is working and
that a proper alignment tool is available, con-
nect the battery and counter, scope or volt-
meter and termination to the proper leads
and begin. Turn the pad over and notice the
two cup-core coils; one coil is the inductor for
the low-frequency group and the other coil
for the high-frequency group.

Push two buttons (and only two) in the
first row, say 1 and 2, adjust the variable
terminating resistor for a maximum output
voltage and read the frequency. It should be
697 Hz; if not, turn the slug in one of the
coils one turn and look for a frequency
change. If there is no frequency change, you
picked the wrong coil; try the other one.
Normally, turning the slug in will decrease
the frequency and turning it out will increase
the frequency. If the opposite occurs, the slug
is turned past the point of maximum induct-
ance and is starting to come out the bottom
of the coil. Simply back the slug out; the fre-
quency will decrease to a minimum and in-
crease again. Adjust the slug for a frequency
of 697 Hz. If this frequency cannot be ob-
tained, set it as close as you can and proceed
to the high-frequency group. Assuming the
frequency can be set to 697 Hz, push two but-
tons in the bottom row, * and 0 for a 12 but-
ton pad (or 7 and 8 for a 10 button pad), and
check the frequency. It should be 941 Hz (or
852 Hz for 10 button pad). Touch up the ad-
justment as necessary. Check the middle row
of buttons for 770 Hz and recheck the top
row at 697 Hz.

Now adjust the high-frequency group in
the same manner and then recheck the low-
frequency group again. Some interaction may
occur in one group of frequencies if a large
adjustment was made to the other group. You
should now be ready for business!

If either, or both, frequency group(s) can
not be lowered to the desired value (mini-
mum frequency too high), you have a prob-
lem, but one that can be solved. The first step
i1s to remove the slug from the core and
measure its length; it should be 5/16 inches
long. If it is shorter than this, remove the slug
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from the other core and if it is the proper

length, try it.

Slugs become shortened when they are ad-
justed with improper tools. The top of the slug
crumbles away with each adjustment due to
high mechanical stress. A slug that is too
short will not completely shunt the air gap in
the center of the core, thereby preventing the
maximum inductance from being obtained.
This will be explained in greater detail later.
If the slug is too short, it must be discarded.
Slugs can generally be obtained from junked
pads.

If the slug is the proper length or if the .
maximum frequency is too low (unable to
tune high enough), the air gap of the core
must be adjusted. The slug actually provides
only a fine adjustment of the inductance; a
coarse adjustment is obtained by rotating the
two halves of the cup-core with respect to
each other. However, since the two halves are
glued together, the glue must first be dis-
solved.

Obtain a bottle of acetone and a supply of
Q-tips from the drug store. Remove the slug
from the core and save. Moisten the Q-tip
with acetone and liberally apply acetone to
the crack between the two core halves. After
a few minutes the glue will soften sufficiently
to allow the two halves to be separated. Warn-
ing! Acetone and cotton are an inflammable
combination; don’'t smoke and do unplug
your soldering iron. In removing the upper
half of the core, be careful of the plastic
sleeve in the center of the core; it is used as a
threaded insert for the slug and must be re-
placed when the core is reassembled.

After separation, carefully examine both
halves, especially the center secion; it should
appear as shown in fig. 6. If there are pieces
of core material inside the cores or other signs
of broken cores, the broken half/halves of
the core should be discarded. If the upper
half is broken, it can be easily replaced; if the
lower half is broken, the coil assembly must
be removed and the lower half replaced. This
will be described later.

Assuming the cores are in good condition
or have been placed in good condition, the
procedure for adjusting the air gap will now
be described. Notice from fig. 6 that the
center section of each half core has a shoulder
cut in it which provides an air-gap in the mag-
netic path. The cut in each half is sufficiently
deep to effectively lower the inductance of the
coil. When the cores are assembled so that
the cut sections of each core are opposite each




other as shown in fig. 7(A), the inductance
will be a maximum. If one core is rotated 180
degrees so that the cut sections are on oppo-
site sides as in fig. 7(B) the inductance is a
minimum. A much greater range of induct-
ance values can be obtained by rotating the
cores than i1s possible by adjusting the slug.
In fact, it is possible to change the inductance
to a point where the pad will stop oscillating.
The slug provides a fine variation of induct-
ance by providing a magnetic “‘short circuit™
across the air gap. That’s why the slug, if too
short to completely bridge the air gap, may
not provide a sufficient increase in inductance
to lower the frequency to the desired value.
In its simplest terms the air gap adjustment
consists of rotating the upper half of the core
until the desired frequency is obtained. In
practice it’s a little more involved.

Begin by carefully cleaning the mating sur-
faces of both cores of old glue with acetone
and Q-tips; do not sand or file the surfaces
since it 1s essential that the mating surfaces of
the cores be perfectly flat and parallel. When
all surfaces are clean, reassemble the core and
coil assembly including the plastic tube, and
screw in the slug about 1/8 inch. Now hold
the pad with your thumb over the core and
fingers pushing two buttons to activate the
oscillator under test. If the pad does not oscil-
late, make sure your fingers are touching only
two buttons; then rotate the top cup of the
core until oscillations begin. Adjust the cup
until the approximate desired frequency is
reached. It is not necessary that the exact fre-
quency be obtained as small adjustments can
be made with the slug. Notice that the fre-
quency i1s also dependent on the pressure
applied. When the desired frequency is ob-
tained, make a scratch mark across the gap
between the cores so the cores can be reas-
sembled in the same relative position after
gluing.

The next step is to glue the two halves to-
gether. The core material is not porous so that
Duco cement or Elmers glue type materials
tend to peel off after hardening. Epoxy
cements will stick to anything, but are too
thick and cause too large an air gap; the same
is true of silicon bath-tub sealer. I have found
that “Pliabond” manufactured by Goodyear
Rubber is satisfactory. Put a thin coat of
cement on the two sections of the bottom core
and assemble the top half at the reference
mark; make a quick frequency check before
the glue hardens. Put a suitable weight on the
core and let set overnight at room tempera-

Inside of the pad assembly with the back cover
removed.

ture. I used a 198” socket punch as a weight.

So far we have assumed that the coil-core
combination was in good condition. If either
the coil or the lower half of the core is dam-
aged, it must be replaced. In either case the
coil must be removed from the p.c. board.
This looks difficult, but is not; with experi-
ence it can be done in 10-15 minutes, al-
though the first time around may take longer.

Note that the p.c. board is held to the pad
base plate by two screws and three nuts; also
note the location of several white nylon
spacers and notice the spring clips around the
periphery of the board through which contact
is made between the board and base-plate.
These spring clips are spot welded to insure
contact. The spot welds are easily broken by
slitting the spring clips apart with a razor

Upper Core Sectlon

Magnetic Alr-gap

Lower Core Sectlion
(A)

Hole For Slug

Upper Core Section

Magnetic Air-gap
Magnetic Air-gap

Lower Core Sectlion
(B)

Fig. 7—Positions of upper cup-core section for

maximum and minimum inductance. (A) Upper

core adjusted for maximum inductance, (B) Upper
core adjusted for minimum inductance.
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Fig. 8—Test set.up for measuring the individual
frequencies of a Touch-Tone pad.

blade. Try not to damage the spring clips as
they must be soldered back together.

After slitting the spring contacts with a
razor blade and removing the two screws and
three nuts, the p.c. board may be removed
from the base-plate. The inductor may now
be unsoldered and removed from the p.c.
board using conventional p.c. board repair
techniques.

The pad 1s reassembled in the reverse man-
ner. The spring clips should be mechanically
aligned so that they make good contact be-
fore they are soldered. During soldering a
third hand may be borrowed from the XYL
or jr. op to hold the pad with the push but-
tons up so that excess solder will not run into
the pad. The pad should then be tuned as pre-
viously described.

As mentioned previously with telephone
type pads there is some interaction between
the high and low frequencies so that a given
tone will not be exactly the same when it is
generated by itself (pushing two buttons) as
it 1s when generated simultaneously with a
tone from the other frequency group. Al-
though this difference i1s small and pads that
are adjusted on a single tone basis will usually
work satisfactorily on a two-tone basis, it is
frequently desirable to be able to measure a
tone when transmitted with its mate. Also,
many of the non-telephone type pads which
use IC’s do not generate a single tone when
two buttons are pushed, but rather generate
a non-valid frequency. It is therefore neces-
sary to be able to measure each frequency in
the presence of the other if exact results are
to be obtained or if all types of pads are to
be measured.

Since digital counters become confused
when more than one frequency is present, the
two-frequency groups must be filtered or the
undesired frequency must be suppressed in
some other manner.

There are several ways of filtering the two-
frequency groups: One can build two band-

34 o CQ e June, 1973

pass filters, one filter for the high and one for
the low bands and measure the output of each
filter separately. Alternately, high and low-
pass filters can be used to separate the two
frequency groups.

A more sophisticated way of separating
the two tones that has become practical with
the advent of economical IC’s is to use two
phase-locked oscillators. One PLO 1s de-
signed to lock in in each frequency group.
When a single button is pushed, each oscil-
lator will lock in with the tone in its respec-
tive frequency group. The output of each
oscillator is then measured by a counter. This
method has the advantage that with proper
PLO design, the input to the counter will be
relatively noise-free insuring an accurate
count even when measuring a noisy signal
off-the-air. Secondly, if two counters are
available, the two frequencies can be meas-
ured simultaneously. Both of these can be
important advantages for checking weak
signals and minimizing channel or repeater
time. The PLO system has the disadvantage
that one can not easily check relative ampli-
tudes and that relatively specialized, special
purpose test equipment must be constructed.

Another method of isolating the two fre-
quencies for counting is to suppress one
frequency and count the other. Old-timers
may remember the “Hetrofil” manufactured
by James Millen as a way of suppressing one
tone. A slightly different method that I have
found convenient, and which uses equipment
already available, is to use a harmonic dis-
tortion analyzer.

The harmonic distortion of an amplifier is
measured by feeding a sine wave, supposedly
pure, through the amplifier under test. The
harmonic distortion analyzer is connected to
the output of the amplifier and contains a
notch network which is used to null-out the
amplifier input frequency. Only noise and
distortion products which are harmonics of
the input signal remain and these are meas-
ured by the meter and are also made available
for oscilloscope observation, or otherwise, at
output jacks on the instrument. In the present
application the “distortion products” consist
of the desired tone.

The test set-up is shown in fig. 8; the output
of the pad is connected to the distortion an-
alyzer input. A counter is connected to the
analyzer output; an oscilloscope also con-
nected at this point is convenient for nulling
out the undesired tone.

To make a measurement depress one (and
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Fig. 9—Schematic diagram of basic pad assembly.

only one) button on the pad, null out one
tone as seen on the ’'scope and read the
counter. If an amplitude comparison is de-
sired, adjust the meter for a convenient meter
reading, such as 0 db with the LEVEL ADJUST
control. Now readjust the TUNING control
to null out the other tone and reread the
counter. Also read the meter and note any
amplitude difference from the first tone. With
a little practice both frequencies and their
relative amplitudes can be measured in about
30 seconds.

We will conclude this discussion with some
comments on sources of pads and with a
simple, basic circuit for using the pads.

As mentioned above, pads can be grouped
into two categories: “telephone type” pads
and IC pads. When one thinks of telephone
type pads, the first thought that comes to
mind as a source 1s the Bell System. The IC
pads use a specially made, and usually pro-
prietary, integrated circuit chip. These pads
are available from several amateur supply
houses and are advertised in CQ. These pads
are usually available with dual outputs for
working into repeaters with different devia-
tion requirements and with circuitry to
activate the PTT bus when a button is
depressed. This latter feature can consider-
ably simplify dialing, especially from a
mobile.

With regard to telephone type pads, neither
the Bell System nor its manufacturer, West-
ern Electric, will sell to non-telephone com-
pany users; therefore, any pads from the Bell
System or Western Electric were, strictly
speaking, illegally obtained. Telephone type
pads can be purchased legally from Auto-

matic Electric Company of Chicago, Illinois;
standard pads sell for about $20 and Styline
pads (Automatic Electric term for “Prin-
cess”’) for about $22. I purchased a Styline
pad from this source. Automatic Electric has
sales representatives in most major areas.
Check your 'phone book for listings. I also
understand that the Northern Electric Com-
pany will sell to the general public, but I have
not had any experience with this firm.

When 1 first acquired my pad I had no in-
formation on it whatever and not much more
on the audio input characteristics of my “Dis-
patcher.” I, therefore, wanted a circuit that
was as simple and basic as possible. The result
is shown in fig. 9. Here the red/green and
black output leads are connected to a 500
ohm miniature pot. The blocking capacitor
is necessary since the Dispatcher applies ap-
proximately 2 volts d.c. to drive a carbon
microphone, if one is used. If there is a block-
ing capacitor in the microphone input of your
rig C, is not necessary. Also, if the input im-
pedance is high compared to 500 ohms, say
greater than 5000 ohms, as it is on the Dis-
patcher, the loading effect is negligible. For
rigs with low input impedance a series resist-
ance may be used as shown to minimize load-
ing, It should not be necessary to go above
4.7K ohms.

To avoid the problem of paralleling the
pad and the microphone, a switch is included
to choose either the pad or the microphone.
This switch also activates the PTT line to
turn on the transmitter when in the pad posi-
tion. This allows one-hand operation. With
my Dispatcher an audio output of 0.1 volts

[Continued on page 76)
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The Omni-Gain Antenna on
2 Meter F. M.

BY BYRON H. KRETZMAN,* W2]TP

s INCE the description of the Harris omni-
directional gain antenna for 220 mHz f.m.
appeared in CQ,! the author has been getting
numerous letters asking how it could be built
for 2-meter f.m. As a matter of interest, such
a 2-meter antenna was built at the same time
the 220 mHz antenna was constructed.

The principles upon which this 2-meter
gain antenna is based are as described in the
article on the 220 mHz antenna. Figure 1
gives the dimensions, figured upon a center
of design frequency of 147.5 mHz using the
ARRL Handbook formula. The v.s.w.r. stays
below 1.2 to 1 through 146 to 148 mHz, the
portion of the band used mainly for f.m. Like
the other antenna, which is also basically
three half waves in phase stacked vertically,
gain is in the order of 4 db. A nice feature of
this antenna is that no ground radials are
necessary. A short length of close-woven
copper-braid, from a piece of scrap RG-8/U,
was used as a decoupling sleeve, electrically
Y4 wavelength long, taking in account the
propagation factor of the vinyl covering of

_*431 Woodi)ury Road, !ilintingtﬂn. N.Y. 11743

I Kretzman, B. H., “The Motorola 80D on 220
mc F.M., Part III—Antennas,” CQ, Dec.
1971, P.28.

Similar in design to the 2-meter Omni-Gain an-

tenna, a 220 mHz version is shown here con-

structed of RG-58/U for low power operation. If

only low-power operation is contemplated, this

same construction may be employed on 2-meters
using the dimensions of fig. 1.
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the coaxial cable.

Construction

While the 220 mHz antenna was built with
RG-58/U, we decided to build the 2-meter
antenna with RG-8/U, making it capable of
handling a quarter kilowatt of r.f. input. Using
RG-8/U presented a bit of a problem when
we got to the folded sections. On 220 we
simply bent the RG-58/U. On 2-meters we
actually cut the RG-8/U, making the middle
fold 64" long and then soldered the three
sections together. Figure 2 shows how this
was done. Figure 3 details the preparation of
the ends of the coax. It is recommended that
34 " of the braid be tinned and then cut back
to expose Y4” of polyethylene insulation;
plus the 4" extra of the center conductor.
The soldered connections can be wrapped
with Scotch # 88T electrical tape.

The top half of the 2-meter gain antenna
was also constructed of RG-8/U although the
center conductor i1s really not necessary,
electrically. (It does provide some mechanical
strength, though.) As the result, the top
folded section need not be made exactly as
shown in fig. 2 for the bottom section. In the
top section we soldered both inner and outer
conductors together.

Figure 4 details the connections at the
electrical center feed point. To give the nec-
essary mechanical strength to this joint, two
pieces of glass-base printed circuit board,
without the copper, were cut to roughly 6
inches long by 38 inch wide. These strips
were then taped, parallel to the joint, with
Scotch electrical tape.

Figure 5 shows how the decoupling sleeve
1s attached. About ¥4 ” of the outer vinyl
covering of the RG-8/U is removed at the
measured location and the exposed braid is
tinned. The copper braid sleeve is then
slipped over the RG-8/U and soldered to the
exposed braid of the RG-8/U. The connected
braid sleeve is then pulled down to smoothly
fit over the RG-8/U for a total length of
123 inches. Do not connect anything to the
bottom end. The whole sleeve, top connec-
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conductors to
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Solder center
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Fig. 1—Construction details of the 2-meter Omni-Gain antenna. (A) Detail of construction of

folded section. (B) Preparation of ends of RG-8/U coax for folded sections, (C) Assembly of
center feed point. (D) Assembly and connection of de-coupling sleeve.

Solder center
conductors

(A)

SECTION A-A

Solder
connection

tion included, is then taped with the electrical
tape.

The complete antenna is then slipped into
a 10 foot length of thick wall 1” inside diam-
eter “PVC” pipe. The bottom end was
cemented into a PVC threaded pipe adaptor
into which an 18 inch length of aluminum
pipe was screwed. U-bolts were then used to

mount the antenna by bolting to the pipe. Of
course the top to the antenna was plugged.
Like the 220 antenna, the 2-meter antenna
can be made water proof by pouring into the
pipe expandable polyurethane foam. Appear-
ance, except for size, is similar to that of the
220 antenna as pictured on page 30 of
December 1971 CQ. L4
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Silow Scan TV

BY COPTHORNE MacDONALD,* WPORX

Flying-Spot Scanners

IF the slow-scan bug has bitten, and if you
are into building your own gear, you'll prob-
ably start a flying-spot scanner project at
some time or other, Flying spot-scanners
have several advantages over vidicon cam-
eras. First, they are less expensive. If you
already have a monitor with a P7 cathode
ray tube, it can actually serve as the light
source for the scanner. Adding a photomulti-
plier tube and a modest amount of straight-
forward transistor circuitry will give you
image generating capability. (If you are
willing to work in a totally dark room, it is
even possible to do “live” scanning of objects
such as your face using the flying-spot scan-
ner principle.)

A second advantage of the flying spot scan-
ner is the relative ease of debugging and
adjusting, relative to a vidicon. Third, the
picture quality is excellent. FSS pictures are
generally very “crisp” (have high aperture
response) and have a high signal-to-noise
ratio. Finally, the fixed format lends itself to
operating convenience. Slides can be changed
quickly and they are always in focus if the

*P.O. Box 483, Rochester, Minn. 55901

931-A Spectral response

Relative sensitivity
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optics have been properly designed and
adjusted.

The basic principle of the FSS is, of course,
scanning a small spot of light in raster fashion
across the desired visual object. If that object
is a photographic transparency, a sensitive
photocell on the other side of the transpar-
ency picks up the transmitted light and con-
verts the light variation into variations In
electrical current—the raw or “baseband”
video signal. If the visual object 1s opaque,
the photocell picks up the reflected light and
converts it into the video signal. When white
areas are scanned, more light reaches the
phototube than when dark areas are scanned,
and the output current is greater.

The FSS CRT

To keep the effective spot size in our scan-
ner as small as possible, the persistence of the
phosphor must be quite short—preferably
well under the total time the spot dwells on
each picture element. In ham SSTV the dwell
time is roughly 0.5 millisecond, or 500 micro-
seconds, The common phosphors with decay
times appreciably under this amount are: P4,
P5, P7 (Blue component), P11, P14 (Blue
component), P15, P16, P24 and P31. Un-

F7 Phosphor spectral response

Short persistence
blue component

Short
persistence
yellow

component

Relative light output

3000
Angstroms

Wavelength

Fig. 1— Spectral responses of 931.A photomultiplier and P7 phosphor.
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Stancor P-6425 or
Knight 6KB2VF

Fig. 2—Photomultiplier
bleeder and power sup-
ply. Divides D, and D,
can be Varo VF5.5 5 kv
p.i.v. or equivalent.

fortunately one of the most common phos-
phors, the familiar green P1, is not a good
choice. It takes 20 or 25 milliseconds to decay
to 10% brightness. A flying-spot scanner
using this phosphor would have good vertical
resolution, but very poor horizontal resolu-
tion since there would be no flying “spot”,
but a flying “comet” with a tail dragging out
for a third of a line in length.

P7 is the slow-scanners “do everything”
phosphor. It was developed during World
War 1l for radar use. It is a two layer phos-
phor, Directly on the inside of the glass face-
plate a long persistence phosphor is de-
posited. This phosphor produces a long
persistence yellow-green light when excited.
The experimentors found that a brighter glow
and longer persistence could be obtained by
exciting the phosphor with blue and UV light,
rather than directly with electrons. For this
reason another phosphor layer i1s deposited
on the inside of the yellow-green layer. This
inner layer is a short persistence blue phos-
phor similar to P11. The electrons strike this
layer and cause it to produce a blue fluores-
cence, which in turn produces a yellow phos-
phorescence in the outer layer. The blue light
shines through to the outside also, and it is
this blue “*flash™ that is useful in flying-spot
scanner work.

Light Detectors

In this age of solid-state we would natur-
ally like to use a solid-state pickup device to
convert the varying light intensity during
scan into a varying electrical signal. It may
be possible with optimum optics, but at this
writing I do not know of anyone who has
successfully used a phototransistor, photo
diode, or photoconductive cell in a flying-spot
scanner. The problem is primarily one of

light level, The light output of the phosphor
is very low. If the beam current is 10 xa and
the CRT accelerating potential is 2000 volts,
the power delivered to the phosphor is only
0.02 watt. Of this, only 5% may be converted
to light, resulting in a total radiated light
energy of about 1 milliwatt. Perhaps only
1/1000 of the radiated light will find its way
through the slide and optics to the photo-
sensitive area of the detector, even if we are
very careful. Our light power level is now
down to one microwatt! To this we add the
problem of spectral mismatch. The phosphor
radiates blue light at about 4400 Angstroms
wavelength. A phototransistor is most sensi-
tive in the red and infrared regions, above
6000 Angstroms.

The best all-around device is still the
amazing 931-A photomultiplier tube, which
looks at first glance like an octal based receiv-
ing tube. (Actually, it has 11 pins, not 8.)
Inside is a photoemissive cathode; one which
emits electrons when light strikes it. It also
contains 9 curved metal plates called dy-
nodes. These dynodes emit secondary elec-
trons when an electron strikes them with
sufficient energy. In other words, when an
electron strikes a dynode, it knocks a few
electrons loose. The plates are shaped, and
the voltages are applied, in such a way that
these freed-up electrons are attracted to the
next dynode. When the voltage between
adjacent dynodes is 90 or 100, roughly four
electrons are knocked loose for every one that
strikes a dynode. So, if a light photon hits the
photocathode and releases an electron, that
electron will strike dynode 1 and release 4
electrons. Those 4 will strike dynode 2 which
will release 16 electrons. By the time dynode
9 releases its electrons, the original one elec-
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tron has been multiplied to several hundred
thousand electrons. Gain attained by electron
multiplication is freer of noise than that at-
tained in an amplifier. Even a thousandth of
a microwatt of light input will produce a
healthy output of several microamps, and a
signal to noise ratio of 40 to 60 db. Further-
: more, the S-4 spectral response of the 931-A

220
IN52408
10 volt
Zener

+15v
Z23ma

+10v. to
circuit

¥ video

100mf

15v.
Y
V pulse to
Q8 of video
circult

1s a good match for the blue component of
the P7 phosphor, and a bad match for the
yellow component, as shown in fig. 1. The
blue match is so good, in fact, that it is not
necessary to filter out the yellow component

V sync
pulse

b

ratio and the higher the overall gain.) This

voltage is easily obtained if an electrostatic

CRT 1s being used, since —2 or —3 kv will

be needed for the CRT accelerating potential
ﬁ anyway.

With magnetic CRTs, the supply voltage is
generally positive with respect to ground. If
the transformer voltage is not too high it
should be possible to add a rectifier and filter
capacitor to the existing circuit to get a neg-
ative voltage, using the a.c. drive from the
existing transformer, If this is not practical,

. s you will have to build a separate power sup-
-8 ply. Only about 0.1 ma 1s needed by the tube
<2 and bleeder if 1 meg resistors are used be-
tween dynodes. High frequency transistor
oscillator supplies are quite practical at this
power level. Finding the right transformer
is the main problem. Multi-tap TV horizontal
sweep/ h.v. transformers are one possibility,
and the transformers used in battery operated
electronic flash units are another. Most flash
units charge a capacitor to 450 volts or so,
and if modified with a voltage doubling recti-
fier circuit should produce the required 800-
1000 volts. Naturally, a conventional 60 Hz

JBE of the P7 output with a blue filter. The 931-A
25 x photocathode acts as its own blue filter.

Q& O s The tube is normally operated with the

= anode near ground potential and with the

1o cathode and dynodes negative, as in the

d T2 circuit of fig. 2. The voltage applied to the

= €3l entire dynode bleeder will range from —600

a|l = e to — 1000 volts, depending on the sensitivity

g E‘—W‘ B | o required. (The higher the voltage between

= ® dynodes the higher the secondary emission

H sync
pulse

H
PULSE
WIDTH

Qs
10K

?

Imf
100v.
i

200K

-
FREQ
. 2K ﬁ
f
270K
Q3

Fig. 3—Flying-spot scanner sync pulse generation
circuitry to accompany the video circuit presented
in the May Column. All transistors are 2N3566,
HEP55 or similar. All capacitors are plastic film

type.
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supply can be built using a small plate trans-
former as shown in fig. 2.

Adding FSS Capability To a Monitor

Last month’s column included the video
amplifier and subcarrier oscillator for a
flying-spot scanner. Figure 3 shows circuitry
that will generate the proper horizontal and
vertical rate sync pulses. The 931A, video,
and pulse circuits, together with a slow-scan
monitor are all you need for a rudimentary
flying-spot scanner.

Let’s take a brief look at the pulse circuitry.
It is desirable to synchronize the 15 Hz hori-
zontal pulses with the 60 Hz power line
frequency. The first step in this process takes
place in the Schmitt trigger circuit formed by
Q, and Q.. The input is 6 to 18 v.a.c. pos-
sibly from the monitor low voltage power
supply or CRT filament circuit. It is “squared
up” in the Schmitt trigger circuit and the
steep edges of the output waveform are
coupled into the horizontal rate pulse gener-
ator—Q,, Q4 and Q;. This circuit is a fairly
conventional astable multivibrator with the
exception of Q,. Q, is an emitter follower
that quickly charges the 1 mf timing capac-
itor when the collector of Q, goes positive.
This gives a steep-edged output pulse at the
Q; collector instead of the usual rounded
pulse caused by the loading of the output by
the t'ming capacitor. The H. FREQ. control
is adjusted to lock the generator at the proper
subharmonic of 60 Hz. The H. PULSE WIDTH
control adjusts the width of the positive out-
put pulse. When these controls have been
properly set, the output pulses will have a
duration of 5 milliseconds and a spacing of
66.7 milliseconds.

To insure that the vertical retrace occurs
at the beginning of a line, horizontal rate
pulses are coupled into the vertical pulse
generator, Q4, Q- and Q4. The v. FREQ. and
V. PULSE WIDTH controls are adjusted to give
a pulse width of 30 ms and a spacing of 8
seconds. The V and H pulses are directed to
the points indicated on the diagram in the
May Column.

To use a monitor as a flying-spot source
we must cause it to scan a raster in synchron-
ism with the Hand V pulses. In addition, the
raster must be unmodulated, i.e., “white.”
There are several ways of accomplishing this.
One 1s to couple our H and V pulses through
some sort of Monitor/ FSS switching scheme
into the monitor sweep circuits. In this case
we would not feed any video signal into the

Fig. 4—Tape splicer with roll of splicing tape stored
in the base.

monitor, and the screen brightness would
remain uniform. A second method would be
to feed the FSS modulator SCFM output
signal into the monitor, and install a switch
to kill the video going to the CRT. The in-
coming signal with this method serves to sync
the monitor sweeps to the FSS pulses in-
directly. A third approach is to build a dupli-
cate subcarrier oscillator that operates at
“white” and “sync” frequencies only, and
feed the monitor video input from this
source. Since the subcarrier being fed to the
monitor would be the “white” frequency of
2300 Hz except at sync times, the desired
uniform white raster would appear on the
screen. This last approach has the advantage
that no monitor modifications are needed if
you get your voltages from other sources.
(If you use a yellow filter over the monitor
CRT it naturally must be removed when
using the FSS mode.)

Next month we’ll dig into some FSS optical
schemes in detail.

Tape Splicer
While looking for a faster way to splice up
SSTV program tapes I ran across the item
shown 1n fig. 4. I saw several models similar
in appearance, but this one is particularly
useful as it holds a roll of splicing tape in its
base. The unit 1s quite fast. While two metal

[Continued on page 80]

+15v.

Yoke

Current
sampl ing
resistor

-15v.

Op amp drive

Correction

Corrected schematic for figure 6 in the March 1973
SSTV column.
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THIS MONTH'S BEST BUY FROM ARROW

There is nothing like the Argonaut/405. Change bands in sec-
onds. It can’t be damaged by the wrong antenna, it is never
out of tune. It has the long life and reduced bulk inherent in
Solid State. The Argonaut barefoot is the ultimate in QRP fun
and operates for days with a 12V lantern battery. With the 405
it is a splendid mobile rig and with the 250 power supply it is

a fine home station.

Argonaut........ccccceeeensssnsens. $288.00
e 149.00
250 Power Supply....cccoenenens 49.00
210 Power Supply

for Argonaut........c..ceennues 24 .95
215 Microphone.......cccovevnnees 17.00
206 Crystal Calibrator........... 23.95

sort Tooc“ ELECTRONIC KEYERS ¢+ &

Slngle paddle
straight keyer. Self-
completing charac-
ters. Pre-set weight-
ing,alterable,
Excellent “feel”. For

KR20

Dual paddle straight
keyer. Self-complet-
ing characters. Two
position weight
switch and monitor
oscillator. AC opera-

KR40

Top - of - the - line
Squeeze keyer. lam-
bic sequence. Full
dit and dah memo-
ries, weight control
and monitor oscilla-

6 or 12 volts, DC. tion.
Price $34.95

tor. AC operation.

Smooth rythmic feel. For eas- Price $59.95 Price $89.95

ier, smoother, more articulate
QSOs.

TEN-TEC VFO

"315"RECEIVER

Covers all Amateur bands 10-80 meters. Sensi-
tivity less than %2 uv. Tuned MOSFET RF amp
and mixer. Permeability tuned front end and

VFO. Direct frequency readout. 9 mHz Crystal
lattice |IF amp. 1.7 Shape factor. AGC. Built-in

Solid State VFO replaces crystals in existing
transmitters. Qutput on 80-40 provides CW op-
eration from 10-80 meters from normal multi-

plication with driven transmitter. Five-band ro-
tating dial. Ample output. Built-in AC supply

for 115V AC. speaker. Pulsed crystal calibrator. VFO output.
Model 200 $69.00 Model 315 $229.00
CW Filter (300 Hz) 14.95

Fairfield County Connecticut Hams - Visit

ARRow our Norwalk Store for Great Local Service.
ELE

CTRONICS, INC.

NEW YORK CITY, N.Y. 10007, 97 Chambers Street, 212-349-441 1, Between Broadway and Church Street
BAYSIDE, QUEENS, N.Y. 11361 207-02 Northern Bivd., 212-423-0910, Half Block East of Clearview Expressway
NANUET, N.Y. 10954 195 West Route 59, Half Mile East of Thruway Exit 14

FARMINGDALE, L.I., N.Y. 11735 900 Route 110, One Mile South of Republic Aviation
MINEOLA, N.Y. 11501 5"5 Jericho Turnpike, One Half Block East of Herricks Road
TOTOWA, N.J. 07511 225 Route 46, 201-256-8555

NORWALK, CONN. DGEEH |8 Isaac Street, Shopping PL., 203-E318-4R8 1}




BY IRWIN MATH,* WA2NDM

IN our September column of last year, we

described an interesting integrated -circuit

manufactured by Lithic Systems which was
essentially a complete “transmitter-on-a-
chip.” This month we have a companion!

Ferranti Electric Company of Oldham, Eng-

land, has announced their ZN414 radio re-

ceiver integrated circuit, This device contains
practically all components and circuitry for

a 10 transistor TRF receiver in a little TO-18

3 lead package! To quote from the manufac-

turer’s preliminary data, “the ZN414 provides

a complete a.m. radio circuit which operates

from 1.1 to 1.8 volts and requires only bat-

tery, earphones and antenna plus a tuning
capacitor, coil, two decoupling capacitors

and two resistors...effective built-in a.g.c.

is provided which is variable if required. Suf-

ficient output (typically 30 mv r.m.s.) to
drive a simple audio amplifier is provided at

a total current consumption of only 1 milli-

ampere. Excellent audio is achieved with a

total harmonic distortion of less than 1%.”
Fig. 1 1s our schematic of the ease with

which this chip can be used. You will have

to choose L. and C values for the frequency
range of interest and the manufacturer says
the device will function from 200 kHz up to
about 5 mHz, To obtain good selectivity, the
inductor and capacitor chosen should present

a high Q of 70 to 100 or so, and, if this is

done, selectivity will be comparable to that

of a superhet.
Specific precautions for circuit layout are
as follows:

1. C4 should be as close to the chip as possible.

2. All leads from the ZN414 should be as
short as possible.

3. A ferrite antenna coil, if used for L,,
should be at least one inch away from ZN-
414 to prevent oscillation.

4. The value of R, can be selected for best
AGC action.

At present we have some ZN414’s on order

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

and will report on our success (or failure?)
as soon as we get them. These devices, as
well as preliminary data sheets are available
from Ferranti Electric Inc., East Bethpage
Road, Plainview, N.Y. 11803, for the follow-
ing prices: 1-49, $4.00; 50-99, $3.40; 100-
499, $2.95; 500-999, $2.65; and 75c¢ for 1
million (if you need them). Minimum quan-
tity at present is 5 pieces although this may
change once the initial “surge” of orders is
over.

Elsewhere, Texas Instruments has some
new N channel dual gate MOSFET’s for r.f.
amplifier use this month. These TO-72 case
units offer noise figures of 2 db at 200 mHz
to 7db at 900 mHz and power gains of up to
24db. 100 quantity prices of these devices,
the 3N204 and 3N205 are from 70 to 80
cents each. Write for more data to TI if re-
ceivers are your thing!

RCA is also on the scene with r.f. devices
but these are for power use. Their 40972 (2
watts) 40973 (10 watts) and 40974 (25
watts) are designed for use at up to 175 mHz
and with a B+ of only 12.6 volts, making
them perfect for mobile use. Prices for these
units (in 100 quantity) are $2.40 for the
40972, $6 for the 40973, and $12 for the
40974.

We have been asked recently why we so
often give 100 quantity prices when describ-
ing new semiconductor devices and would
like to explain by indicating that most pre-
liminary data sheets, representative quotes,
and company publications where we try to
obtain our advanced information all seem to
have established the “100 quantity” level as
the one of most interest to industrial users.
In the trade, this level extends from 100 to
999 units and almost always contains the
quantity purchased for preliminary or pilot
production runs of new equipment. Experi-
menters can therefore often only judge what
the initial single quantity price will be, al-
though a reasonable rule of thumb might be
1%4 to 2 times the 100 quantity price.

2N414

Bottom i N
1-2 lLs view R2 loads
: 470 oot
urn

Hnkon Output | Xtal or ‘_ﬁ’_
L1 other 80
ZK or
Cz C3 higher-Z
Olmf im¢ | phones l

Fig. 1—Hookup of the Ferranti ZN414 radio re-
ceiver chip. R, is the a.g.c. resistor.
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AMAI’EUI RADIO 15 OUR BUSINESS

“Ham Buerger, Inc.

BO N YORK ROAD WILLOW GROVE PENN 19090
(215) OL 9-5900

MODEL PP
PHONE PATCH

TRANSFORMER COUPLED NO PRINTED
CIRCUIT. LOWMHUM LEVEL. GOOD HIGH
LEVEL AUDIO. PRESS TO TALK. CUS-
TOM MADE FOR YOUR TRANSMITTER
NO MIC, CONNECTORS TO CHANGS
SIMPLE TO CONNECT. SPECIFY TRANS-
MITTER OR TRANSCEIVER.
PLUS POSTAGE WT_ ] LBS.
PA,L HAMS ADD 90 TAX

Amateur Price

$14.95

$109.95: pLus PosTaGE

WT. 32 LB5.
PA, HAMS

ADD 6 .60 TAX

CDR
MODEL HAM M

REGULAR HAM NET—
129.95

SPRECIAL HAM NET WITH

100 FT.8 WIRE CABLE

4_4"

MODEL
AJ1 AUDIO—-JET
IF YOU OWN A RECEIVER OR TRANSCEIV-
ER THAT YOU WOULD LIKE TO INCREASE
THE SELECTIVITY IN THE CwW MODE AND
REDUCE THE GENERAL QRN, YOU NEED
THIS EASY TO INSTALL DEVICE. AUDIO
SELECTIVAITY VARIABLE FROM 100 CPS
TO B000 CPS CONTINUOUSLY. CONNECTS
TO 4 OHM OUTPUT AND INPUT. THIS IS
THE FINEST AUDIO FILTER IN THIS PRICE
CLASS.

PLUS POSTAGE SHIP,. WT. 2 LBS.
PENNA, HAMS ADD 60 SALES TAX

ST T ey TR Rt

June, 1973

In response to overwhelming requests, we
will close this month with our updated list
of semiconductor manufacturers’ names and
addresses and suggest that you contact them
for specific data sheets about devices that in-
terest you by mail as most will be happy to
supply reams of application notes and hints
for almost any of the devices they manufac-
ture. If we have omitted anyone please let us
know and we will be glad to indicate their
name and address in this column as well as

try to update the list at least once per year.
73, Irv, WA2ZNDM

Semiconductor Manufacturers

American Micro-Systems, Inc.

3800 Homestead, Santa Clara, Cal. 95051
Communications Transistor Corp.

301 Industrial Way,

San Carlos, Cal. 94070

~ Crystalonics Div. Of Teledyne, 147 Sherman,

Cambridge, Mass. 02138

Fairchiid Microwave & Optoelectronics Div.
4001 Miranda Ave., Palo Alto,
Calif. 94304

' Ferranti Ltd., E. Bethpage Rd.,

Plainview, N.Y. 11803
Fujitsu Ltd. 6-1, Marunouchi,
2/ Chome Chiyode/Ku, Tokyo, 100, Japan
General Instrument Corp., 600 W. John St.,
Hicksville, N.Y. 11802
Hewlett-Packard, 1601 California Ave.,
Palo Alto, Calif. 94304
Hughes Aircraft Co., MOS Dept.,
500 Superior Ave., Newport Beach,
Calif. 92663

' Intersil Inc., 10900 N. Tantau Ave.,

Cupertino, Calif. 95014
KMC Semiconductor Corp., Parker Rd.
RD 2, Long Valley, N.J. 07853

' Microwave Semiconductor Corp.,

100 School House Rd., Somerset,
N.J. 08873
Motorola Semiconductor Prod., Inc.,
P.O. Box 20912, Phoenix, Ariz. 85036
National Semiconductor,
2900 Semiconductor Dr., Santa Clara,
Cal. 95051

' Nippon Electric ¢/ o California Eastern

[aboratories,
1540 Gilbreth Rd., Burlingame,
Calif. 94010

Plessey, Ltd., 170 Finn Ct., Farmingdale,

N.Y.11753
RCA Solid State Div., Route 202,
Somerville, N.J. 08876

[Continued on page 76 |




Understanding Ten Meter
Propagation

BY STEPHEN J. BURNS* WA3CXG

NovICE and oldtimer alike are often per-
plexed by the vagaries of the ten meter band.
As the highest in frequency of the so-called
“low bands,” its performance is more subject
to the sunspot cycle, time of month, and even
weather than that of the other amateur fre-
quencies in the h.f. range. Because of its in-
consistency, the band is often deserted even
when conditions are such that a quick CQ
could raise an answer from half a world away.

Across Town

Even if there were no ionosphere envelop-
ing the earth, radio waves would travel in
more or less straight lines at least to the hori-
zon. Thus, energy radiated from your an-
tenna would go just as far as the eye could
see, the exact distance being proportional to
the square root of antenna height. But be-
cause of the peculiar bending of electromag-
netic waves termed diffraction, the signal will
in effect follow the curvature of the earth for
some distance.

Just how far “ground wave” alone will
carry the signal depends on a host of factors,
foremost among which are intervening ter-
rain, r.f. power output, and angle of radia-
tion. Roughly speaking, for two stations
employing vertical antennas and 50 watts
c.w. output, distances in excess of twenty-five
miles can be spanned. However, there 1is
occasionally another mechanism at work
unique to the ten meter band and shorter
wavelengths, namely tropospheric bending.

As far back as the early nineteenth cen-
tury, high altitude balloonists observed that
there sometimes occurs a sharp change in
temperature and water vapor pressure at
about 4,000 feet. When this happens, radio
waves will be propagated along the boundary
separating the two dissimilar air masses, and
communication between stations up to three
hundred miles distant will be possible. Note
that there is no skip zone exhibited by this
phenomenon; propagation is continuous until

*126 East Walnut Park Drive, Philadelphia, Pa.
19120

either the interface disappears or the wave
diminishes, according to the inverse-square
law, into the noise. Tropospheric bending
occurs most frequently in the late summer,
especially around daybreak and dusk, when
changes in atmospheric conditions are most
abrupt. The interested reader is referred to
the Collier article, cited in the References.

Cross Country

By and large the mode of propagation that
bears the brunt of ten meter traffic is skip via
the F, layer. First, however, a word about
how we know what we do about the gross
structure of the ionosphere, Working on much
the same principle as conventional radar, an
ionosonde produces pulses of radio waves
which an antenna directs vertically up into
space, and records the pulses upon their re-
turn to ground. The idea is that if there exists
in the ionosphere a layer capable of reflecting
waves of a particular frequency, its height
above ground can be deduced from the time
it takes for the round trip, since we know the
velocity of radio waves (3X10% meters per
second).

The block diagram of an ionosonde 1s
shown in fig. 1. The device is usually capable
of sweeping over a frequency range of ten to
one, say 1 to 10 mHz. Its output can be pan-
oramically displayed as in fig. 2, which de-
picts an ionogram. Notice how the F layer

Antenna
1-10 mH2z

T-R
switch

Recelver Transmi tter

Sweep V.F.O,
30-40 mHz

=

Qutput
recorder

Frequency Pul se
marker generator

Fig. 1—Block diagram of a 1 to 10 mHz ionosonde.
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Fig. 2—A typical daytime ionogram. Note the log-

arithmic frequency display and the “echo” at

twice the F-layer height caused by a double re-
flection of the ionosonde signal from the F layer.

(comprising both F;, and F,) has a faint
“echo” at twice its actual height. This repre-
sents the pulse having gone the following
route: transmitting antenna, F layer, ground,
F layer again, receiving antenna—in effect
executing a double hop.

The activity of the F, layer, the highest
(200 miles and up) in the ionosphere, follows
closely the 11 year sunspot cycle. In years of
high solar activity, it remains ionized nearly
all day long, thus permitting trans-global
communication. In times of moderate activ-
ity, as is currently the situation, its perform-
ance is correspondingly less energic, though
predictable. A handy rule of thumb is:
conditions between any two distant locations
will be best when local time at the midpoint

Fz layer

/] i W \ 200 mi.
II |50 . \L
| Earth
/ (A)
F2 layer

/

I \Signal path

200 mi.

Fig. 3—Numerous combinations of skip from the F

and E layers are possible. One such combination

is shown at (A) and is referred to as “m-type.” At
(B) is another combination: “n-type.”
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is just after noon. This is the period of great-
est solar intensity, and hence ionospheric
activity.

The rapidity with which ten meters will
“turn on” is sometimes astounding. Many
east coast hams are familiar with the sudden
populating of the band with strong African
stations around midmorning (EST), where
just an hour before the band was totally quiet.
Under such conditions, skip distances of
2,000 miles and more are common, with
multi-hop paths being correspondingly
longer.

From Here. ..

Least predictable of all forms of propaga-
tion encountered on ten meters is Sporadic
E, or Es as it is commonly designated.
Though occurring at about the same height
as normal E (see fig. 2) the sporadic clouds
are mysterious in origin; they are held by
some to be the result of high velocity wind
shears in the upper atmosphere, and by others
to be the product of meteor activity. Unlike
its normal counterpart, Es shows no apparent
correlation with the progress of the solar
cycle. Although more common in the early
summer months than others, it can occur
during any season, night or day.

Sporadic E clouds are most prevalent in
the equatorial regions. In fact, commercial
communications networks make use of its
more constant nature in tropical zones. Using
very high power in the 30-50 mHz range,
reliability in excess of 99% on transglobal
teletype circuits can be obtained. But for
those of us limited to far less input, Es re-
mains, as name indicates, a sporadic event.
In either case, skip distances range between
500 and 1,500 miles. Signals propagated via
Es can be generally recognized by their hol-
low or fluttery sound, though strengths may
be quite good.

Not uncommonly, particularly when a sig-
nal path crosses the equator, a mixture of F.
and Es may be found to occur. The two most
frequent patterns are shown in figs. 3(A) and
(B) respectively; combinations of these have
been frequently observed. Needless to say, it
is often difficult for even serious workers in
the field to identify exactly what path a signal
has traversed, especially in long-haul circuits.

. To There

Most everyone living in the temperate
zones has at one time or another witnessed
an aurora borealis display. This phenomenon,




The “STANDARD,” by Heights
Light, permanently beautiful ALUMINUM towers

THE MOST IMPORTANT FEATURE OF YOUR ANTENNA IS PUTTING
IT UP WHERE IT CAN DO WHAT YOU EXPECT.
RELIABLE DX — SIGNALS EARLIEST IN AND LAST OUT.

ALUMINUM | e
Self-Supporting SR
Easy to Assemble & Erect Rl o 1B

All towers mounted on
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Complete Telescoping and
Fold-Over Series available

And now, with motorized options, you can
crank it up or down, or fold it over, from
the operating position in the house.

Write for 12 page brochure giving dozens
of gnmhinatinns of height, weight and wind
load.
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Three men astride a Standard 80 foot tower with a 14
square foot antenna

(14 sq./ft.). Supported only by the test base.
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wind-load capacity (designated AS80

MANUFACTURING CO.

In Almont Heights Industrial Park
Almont, Michigan 48003

which is especially beautiful to behold when
one 1s close to the polar region, is the result
of severe storms in the magnetic field sur-
rounding the earth. At such times radio
blackouts occur, rendering ionospheric com-
munication impossible. However, directing
one’s beam to the auroral curtain will bring in
signals from stations up to 1,000 miles away.
Communication by c.w. is the most effective,
as the unstable nature of the aurora imparts
to signals modulation which impairs the in-
telligibility of s.s.b. or a.m. This effect is well
known to v.h.f. enthusiasts, who have em-
ployed this mode of propagation on as high
as the 220 mHz band.

.. . And Back Again

The least common method of communica-
tion on ten meters is by backscatter. Whereas
normally after coming from the ionosphere
and striking the ground, electromagnetic
waves will continue in the same direction in
which they were transmitted, surface irreg-
ularities may send part of the radiation back
the way 1t came. The reflections will be propa-
gated in the same manner as the direct waves
—either by the F, or Es layers—and end up
in the vicinity of the transmitting station.

This way stations inside the skip zone may be
contacted, although signal strength will be
low and quality poor because of rapid fading.
Backscatter remains, nonetheless, a consistent
mode for working points just beyond the
reach of ground wave. High power and di-
rectional antennas are advised; experience
has shown that both stations should point
their arrays toward the equator for best
results.

In Short

The author hopes he has encouraged many
operators, especially Novices, not to give up
hope when tuning through a vacant ten meter
band. A short CQ instead of a flick of the
bandswitch should become standard oper-
ating procedure. Who knows—that long
sought after rare one just might pop out of
nowhere! u
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GREGORY ELECTRONICS CORP.
The FM Used Equipment People.

249 Route 46, Saddle Brook, N. J.

SEND FOR NEW
1973% CATALOG

® Fully transistorized, 100% solid-state for
the ultimate in reliability and perform-
ance.

® Selective signaling options provide for in-
dividual messages both inside and out-
side of buildings.

® Operates in full compliance with Part 15
of the FCC rules.

Phone (201) 773-7550

The General Electric

Message Mate

personal pocket
voice receiver
with sel-call

150-162 MHz, 162-174 MHz
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go S
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model)

Ask about low band models.

Lots of 51less 10%....... each $88.20
Lots of 10 less 15% .... .. each $83.30

The General Electric

Pocket Mate
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PERSONAL TWO-WAY

FM RADIO

148-174 MHz, 1 watt,
full solid state. . ..
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B tery and charger

48 o CQ e June, 1973




GREGORY ELECTRONICS CORP.
The FM Used Equipment People.

249 Route 46, Saddle Brook, N. J.
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GENERAL ELECTRIC
VOICE COMMANDER I

¢ Full Solid State FM Transmitter-Receiver
® 132-150 and 150-174 MHz/Size: 9.5" x 5.3" x 1.7"
e 1 watt output, .5 micro-volt sensitivity.

High performance, completely self-contained two-way
FM radio. Compact, lightweight, easily operated and
hand-carried. Housed in high-impact, 2-section case.
All external hardware polished stainless steel. Top
section has transmitter and receiver modules, built-in
mike and speaker, antenna, carrying handle, all
switches and controls. Bottom section has battery
power supply. Power connections to top section made
by plug and jack connection.

$ Includes rechargeable
nickel cadmium bat-
B tlery pack and charger

Crystals and tuning, add $50.

Proper chargers available Lots of 5 less 10% — $124.20
separately, each $15. Lots of 10 less 15% — $117.30

ProScan fcontew .

Monitor Radio Recelver

Complete with all boards to operate
on any or all three bands/AC-DC cords
included/ built-in speaker/external
speaker jack/mobile mounting brack-
et/ push-button channel selection/
squelch/delay switch/scan-manual
switch/local-DX switch for high den-
sity signal areas/on-off-volume/ad-
justable squelch and scan rate

| Sensitivity: .5 microvolt for 20DB quietin
gﬁgitlraﬂtislleg?zglaeagﬁt. Sy e Size: 8" :8” X 3"/Shipping weighc; 8 lI::)S.g
PRICE ON
Frequency: REQUEST
LoBand 25-50 MHz + 7 MHz
VHF 150-174 MHz + 10 MHz 16-Channel Programmable Scanner
UHF 450-470 MHz + 10 MHz LoBand, VHF, UHF — Base Station or Mobile.
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Flash!

AMSAT reports that due to
power supply difficulties, the
OSCAR 6 satellite cannot be
operated for more than one
day at a time. Its new opera-

ting schedule is now Thursday,
Saturday and Monday, GMT.

BY mid-April, despite some quirks, all
continued to go well with the Oscar-6 radio
amateur satellite.

With each passing orbit hundreds of addi-
tional two-way contacts are being made by
radio amateurs in all areas of the world
through the satellite’s 2-to-10 meter translator
(145.90 to 146.00 mHz uplink passband;
29.45 to 29.55 mHz downlink passband.)

Another satellite first to report, this time
contacts made through Oscar-6 from a low
power mobile station in a car. This honor
goes to Fred Merry, W2GN, who contacted
W3TMZ on March 22 using his mobile rig.
In the week following this initial contact,
Fred added 21 more QSOs with 17 different
stations, including a trans-continental chat
with K6DS.

Fred was so excited about his first satellite
QSO, he drove to Newington, Conn. to
demonstrate his mobile setup to the staff at
ARRL Headquarters. He made three success-
ful QSOs through Oscar-6 while parked out-
side the Headquarter’s building!

Fred’s 2 meter transmitting equipment

*Sbace Communications Editor, CQ, 11307
Clara Street, Silver Spring, Md. 20902
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Here’s Randy, VE3BYG tuning for OSCAR-6 signals

at his Alovette, Quebec QTH. By mid-March Randy

had confirmed QSOs with 40 states and 25 coun-

tries through OSCAR-6, and more than 350 trans-
Atlantic contacts.
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OSCAR-6 News &
Orbital Predictions

, BY GEORGE JACOBS,* W3ASK

consists of an IC-20 keyed for c.w., feeding
a 60 watt amplifier. The antenna used was a
Ss8th wavelength whip mounted on the car.
For receiving the 10 meter downlink signal
he used an FT-101 and a conventional mobile
h.f. antenna.

Besides being the first reported satellite
operation from a mobile station, this 1is
further proof that high power and sophisti-
cated equipment are not necessary to com-
municate through the OscARr-6 satellite.

Who will be the first to make a maritime
or an aeronautical mobile QSO through the
satellite?

A new country has recently been put on the
Oscar-6 map with the operation of VU2UV
in Bangalore, India, A sample of the wide
range over which VU2UYV has made success-
ful Oscar QSOs, using about 100 watts, can
be seen from his reported contacts with UJ8-
AG in the Tadzhik area of the Soviet Union
and ZE7JK in Rhodesia. He reports hearing
stations as far east as Japan.

OSCAR-6 Quirks

A few problems have developed with the
OscARr-6 satellite.

The power output of the 435.1 mHz bea-
con transmitter has dropped considerably,
and it's signal is too weak to copy, except
with antennas having gains in excess of 20 db.

The satellite’s battery temperature con-
tinues to rise (telemetry channel 3D). De-
signed to run between 60 and 70° F., it has
been as high as 117° F. While there is yet no
sign of degradation in the spacecraft’s power
system, there is concern that this may be a
limiting factor on OscAr-6’s useful lifetime,
since battery life can be shortened consider-
ably at elevated temperatures.

Fortunately, the signal from the 29.45
mHz beacon now seems to be quite readable,
although still below its designed level. This is
now the only source of OscaAr-6 telemetry
data, so be sure not to transmit between 145.-
900 and 145.910 mHz since signals on these
frequencies can result in down-link interfer-




ence to the weakened 29.45 mHz beacon

frequency.

The CODESTORE system, while operat-
ing properly, has not been used very often
because there is only one ground station that
can load it at present. Additional ground
loading units are being constructed and
should be in operation soon. Keep listening to
CODESTORE transmissions on the 29.45
mHz beacon for stored operational informa-
tion sent in Morse Code at about 13 w.p.m.

New OSCAR-6 Operating
Schedule

Things seem to be going well enough with
OscAr-6 that AMSAT has extended the satel-
lite’s operating schedule by an additional day.
It 1s now ON for five consecutive days and
OFF for two, as follows:

Operational

Day Status of

(GMT) OSCAR-6
Thursday ON
Friday ON
Saturday ON
Sunday ON
Monday ON

Tuesday OFF

Wednesday OFF

In terms of EST, the satellite’s translator
will begin operating at 7 P.M. every Wednes-
day evening and remain in continuous opera-
tion until 7 p.M. every Monday.

It’s hoped that the satellite’s battery can
recharge sufficiently in the two day rest
period. If not, the above operating schedule
will have to be altered to allow more rest
time. In this case it will be turned OFF on
Thursdays as well.

A word of caution from AMSAT—do not
attempt to use the satellite if you should hap-
pen to hear 1t on during a scheduled off
period. The translator will be turned on for
short periods daily to obtain telemetry data,
and at times to conduct special experiments.
Use of the satellite during the scheduled off
periods could hamper collection of telemetry
data from an already weakened beacon
signal, may obstruct a special test and will
lead to discharge of the battery when it
should be charging. BE SURE NOT TO USE
THE SATELLITE DURING SCHEDULED
OFF PERIODS.

Orbital Information
The following is orbital information for

The neat OSCAR-6 setup at K7BBO’s Tacoma,

Washington QTH, From this position Dave had

racked up more than 2700 QSOs through OSCAR-

6 by early April, including about 40 states and 12

countries. He holds the distinction of working sta-
tions in both Europe and Japan.

the initial orbit on each day that OSCAR-6
Is scheduled to be ON during June, July,
August and September. To produce orbital
information for other than the referenced
orbits, simply keep adding 115 minutes and
28.75 degrees for each succeeding orbit.!
More comprehensive orbital data for June
appeared 1n last month’s issue of CQ.2

Save the following table so that it can be
used for the next four months, since updated
orbital information will not appear in CQ
again until September,

1 See “OSCAR-6 News,” CQ, Feb. 1973, p. 38.
for a method to determine what orbits will be
within communication range of a specific QTH.

= See “OSCAR-6 News & Orbital Predictions,”
CQ, May, 1973, p. 40.

| Continued on page 76|

Ray, K2QBW/3 proves that it doesn’t take much
equipment to work through the OSCAR-6 satellite.
Shown here is his 40 watt 2 meter c.w. transmitter.
A 56 inch whip transmitting antenna is perched
outside his window. The KWM-2 is used for 10
meter reception with a dipole antenna. In less than
a month Ray made 35 two-way contacts with 25
different stations.
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Converting The Western
Union Telefax Machine

For Use In The

Amateur Service

BY IRWIN MATH* WA2NDM

Part 3—Synchronizing Circuits

N ow that we have finished the preliminary
re-wiring and testing of the Telefax machines,
we are ready to install the synchronizing
circuits, get the mechanical parts working
properly, and begin transmitting and receiv-
ing messages. Since new components are used
for these steps, we will proceed as before, one
stage at a time. Because all of the circuitry we
will add is solid state, we will require a simple
12-13 volt power supply and fig. 1 shows our
method for obtaining this voltage.

1. Install a 2 lug terminal strip (one lug
grounded) in the hole near the 100 ohm
adjustable resistor. Be sure to use a star-type
lock washer under the head of the screw to
be certain a good ground is being made.

2. Connect five IN2070, or 1IN400S5 silicon
diodes in series between the non-grounded
lug of the terminal strip and the side of the

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

1000
ad justable IN2070 or IN400O4

resistor (5)

e S o 4+12-13v.
HR + 1000m#
relay 15v.
o +12-13v.
1000m f
Diodes 15v.
To HR Terminal
relay strip

Fig. 1=12-13 v. power supply assembly. The 100
ohm resistor and relay HR are existing components
in the Telefax machine.
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100 ohm power resistor connected to the HR
relay. Be sure that the cathode of each diode
is connected to the anode of the preceding
diode, and that a cathode connects to the
terminal lug while an anode goes to the
resistor.

3. Install a 1000 mf 15 volt (or more)
electrolytic capacitor between the terminal
strip side of the diode string, and the ground
lug. Be sure the + lead of the capacitor goes
to the diodes and the — lead to ground.

4. Plug in the a.c. line cord and turn on
the Telefax machine but do not push any of
the buttons. When the Ready light comes on,
measure the voltage across the 1000 mf
capacitor just installed and be sure that it is
between 12 and 13 volts. Then turn off the
machine and unplug the a.c. line cord.

The Telefax machine as normally supplied,
made use of a central office inverter to trans-
mit positive pictures. Since we do not have
the advantage of such a circuit, we must
employ an optical pseudo-inverter as shown
in fig. 2. Next month, we will completely ex-
plain the theory behind this scheme, but for
now we will simply build the device. At this
point I would like to give credit to R & R
Electronics, who supplied the basic informa-
tion for the fabrication of this “block.” Don’t
let the drawings of the iInverter scare you.
Several people who are “all thumbs” built
these with no problems at all!

1. Begin by obtaining a #328 pilot lamp
and referring to fig. 2. Cut a piece of bakelite,
phenolic or aluminum to the size shown iIn
the figure (which is 1387 X38"X142").

2. Dnill a 4" hole in the location shown,
deep enough to allow the #328 pilot lamp to




™

1" Dril deep enough so that
#3528 lamp goes all the way

"
2 holes #43 drill i deep then 4-4Q tap, or
drill for #4 self tapping sheet metal screw

Assembly

Flat tin can stock or brass
”
shim stock about 1 thick

(Not to scale)

To power

< Dia holes (2)

32 (D) Plate

Fig. 2—Construction of the optional inverter used to produce positive pictures from normal
negative transmissions.

slide all the way into the hole until it hits the
ridge at the edge of its base. Be careful not
to allow the hole to break through the op-
posite side of the block.

3. Drill two 34¢” dia. holes in the block as
shown. When drilling these holes, be sure to
remove any burrs that may occur.

4. Drill two holes in the end of the block
as shown in fig. 2(C). Use either a #43 drill
and then tap the holes as shown, or use the
proper size drill for any small diameter self-
tapping screws you may have (#4 is fine).
Small Minibox screws should work for this
application,

5. Out of either 42” brass, aluminum, or
tin can stock (flattened or use the id), fabri-
cate the piece shown in fig. 2(D).

6. Slide the #328 lamp into the %4 ” hole,
wedging a piece of small gauge hookup wire
between the lamp base and the block. If a
block made of insulating material is used,
this wire should extend past the lamp several
inches. If an aluminum block was used, the
aluminum will serve as the contact. In either
case, be sure there is good contact to the lamp
shell and that the lamp is securely held in the
hole by friction.

7. Solder a 6 inch length of insulated
hookup wire to the center contact of the
lamp.

8. Mount the plate made in step 5 to the
block by means of two screws through the
14" holes. Only tighten these screws enough
to hold the plate in position. It must first be
aligned.

9. Remove the right hand screw holding
the Telefax pin hole assembly. Using a 1”
long 8-32 screw, mount the block and lamp
in the screw hole.

10. Referring to fig. 3, wire the circuit
shown on a small 3 lug (one lug grounded)
terminal strip mounted under the exciter
lamp socket on top of the chassis.

11. Connect the output of this supply to
the wire from the center pin of the #328
lamp.

This completes the fabrication of the “op-
tical inverter.” We must now align it.

1. Place a sheet of white paper on the
Telefax drum. Set the 75 ohm pot for maxi-
mum resistance and place a piece of paper
between the LR relay contacts.

2. Plug in the exciter lamp and the a.c. line
cord. Also, connect a pair of earphones or
an oscilloscope to the transmitter output
connector.

3. Turn on the power and when the Ready
lamp comes on, push the outgoing push but-
ton.

4. Realign the exciter lamp assembly and/
or pinhole assembly so that maximum light is
being reflected on to the pinhole disk.

5. In a darkened room, observe the spot of
light coming out of the pinhole. Adjust the
75 ohm pot so that the inverter spot of light
is of about the same intensity.

6. Stop the chopper wheel by gently grasp-
ing it and allowing it to come to a slow stop.

7. Observe the spot of light from the pin-
hole. It should just cover one of the teeth of
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IN2070 or 750
IN40OO5 2w,

#328
lamp

Exclter
lamp

Fig. 3—Circuit of optional inverter power supply.

the chopper wheel as shown in fig. 4. If it
doesn’t, loosen the set screw on the chopper
disk’s hub, and adjust the disk back and forth
until it looks like fig. 4.

8. Retighten the set screw.

9. Observe the spot of light from the op-
tical inverter. It should look just like the spot
of light from the pinhole. If it is not of the
same size, ream out the #50 drilled hole
slightly until it is. If it is not of the same
brightness, adjust the 75 ohm pot untif it is.

10. Release the chopper disk now, and
press the Start push button.

11. Listen to the tone in the earphones (or
look at the waveshape on the scope) and
slowly move the #50 drill hole plate until
minimum output is detected. When this
occurs, tighten the two #4 holding screws
securely.

12. Readjust the 75 ohm pot for an even
better null or minimum signal if possible.
When the null is achieved, the optical in-
verter is complete.

13. Remove the paper from the LR relay.

Those not wishing to go through the pre-
ceding procedure can still use their machines
by ignoring this whole inverter section and
being satisfied with transmitting negative
pictures. They will always receive positive
pictures from a person who is using an in-
verter such as this, however,

The next stage to be added is a unijunction
oscillator that will be used to generate the
start sync pulse. Figure 5 shows the schematic
of this stage as well as a slight circuit
modification, the function of which will be
explained in detail next month.

1. Locate the 1.5K %2 watt resistor going
to ground from pin 7 of the 6AUG6 near the
P2 Xmtr potentiometer.,

2. Carefully remove the ground connec-

Spot of light
ﬁ M

Correct incorrect

Fig. 4—Alignment of spot of light on chopper
wheel.
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tion of this resistor and connect it to one
normally closed contact of the PWR relay.
You will have to add a short length of wire
to the resistor lead, so be sure to insulate the
splice.

3. Run another wire from the ground
point to which the resistor was formerly
connected, to the remaining normally closed .
contact as well as one normally open con-
tact of the PWR relay, |

4. Mount a 5§ lug (one lug grounded)
terminal strip in the hole near the HR relay.
On the lugs of the terminal strip, wire the uni-
junction oscillator circuit as shown in fig. 5.
Hook it to the various indicated points in the
circuit. The 5K potentiometer should be set
to maximum resistance at this time.

5. Carefully install the exciter lamp, and
all vacuum tubes, and connect an oscilloscope
or pair of earphones to the transmitter output
connector. Plug in the a.c. line cord and turn
on power. When the Ready light goes on,
press the Outgoing push button.

6. You should hear (or see) pulses of
2500 Hz energy which are the sync pulses.
Press and hold the Start button. You should
now hear a low frequency tone of about 500-
600 Hz which is the circuitry just added.

7. Release the Start button. You should
now hear a continuous 2500 Hz tone.

8. If the above has occurred, turn off the
power, unplug the line cord, and remove the
oscilloscope and/or earphones. Again, re-
move the exciter lamp to prevent breakage.

This completes the transmitter sync cir-
cuitry. All that now remains is to wire the
receiver sync decoder circuitry, do some
minor mechanical alignment, and we will be
on the air.

The receiving sync decoder circuit is
shown in fig. 6. For ease in both construction
and alignment, two NES567 phase locked de-
coder integrated circuits are employed. One
of these is tuned to detect the 2500 Hz sync
pulses while the other is tuned to detect the
Start pulse. When either of these are de-
tected, the appropriate NE567 activates a
relay which in turn drives a dual triode
vacuum tube. This tube drives the relays that
accomplish the actual timing.

For those who wonder why we chose to
employ a tube to drive the relays rather than
a transistor, the reasons were as follows: The
relays supplied with the Telefax are all high
voltage relays; The switching transients that
occur when operating these relays would re-
quire very high voltage, costly driving tran-




sistors. Since almost the whole unit uses
vacuum tubes, we felt one more wouldn’t be
objectionable,

Now for the actual fabrication.

1. Referring to the schematic diagram of
fig. 6 and the pictorial wiring diagram of fig.
7, wire the entire control circuit. Time did not
allow a printed circuit board to be designed.
However, a perfectly acceptable method of
construction can be point-to-point wiring
on a bakelite board (our method) or the use
of push-in clips on Vectorboard or the like.
Whatever method you use, follow the layout
and you should have no problems.

2. Once the board is completely wired and
triple checked, mount it to the Telefax chassis
using machine screws, spacers, the blank hole
in the chassis near the PWR relay and one of
the mounting screws for the exciter lamp
transformer.

3. Now connect the board to the appro-
priate points in the chassis, being certain to
double check before you solder.

Once this is done, the Telefax conversion
is complete. All that remains is the final align-
ment. Before proceeding however, one final
test 1s required.

1. Plug in the a.c. line cord and turn on
the power. Plug a 12AX7 into the 9 pin tube
socket.

2. When the Ready light comes on, mo-
mentarily activate the two 12 volt relays on
the control board, one at a time, by pressing

n——tp & | LY IV,

5K

1K
"P2 xmtr"

i e

Dipped, HR

or mylar 1008 _l°1

Fig. 5—Circuit of 625 Hz oscillator used to gen-
erate Start sync pulse.

22K

l 2N4870

the movable contact toward the stationary
contact with an insulated piece of wood or
plastic alignment tool. Do not use your finger.

3. One relay should cause the BR relay to
pull in and drop out, and the other relay
should do the same to the LR relay.

In one of the units we modified, the LR
relay would not drop out. The trouble was
traced to a very weak spring and, by replac-
ing the spring with one from the discarded
ACK relay, the unit operated normally.

The final alignment procedure for the
Telefax machine consists of cleaning and
lubricating all mechanical parts and adjusting
the phase decoder chips to operate at the
proper frequencies. Proceed as follows:

1. Thoroughly clean the moving parts of

the Telefax machine with a cloth moistened
in alcohol or other solvent.

2. When clean, apply a small amount of
silicon grease or other lubricant to the worm

A
100K
50K
Trimpot
Yy x
Fig. 6—Receiving sync
decoder circuit. Relays - w
K and K, are Sigma IN2070 or
type 65FP1A-12DC. "“{*‘zﬂ}ﬂﬁ

+12=13v, ﬂt—‘\m—.Tﬂ

[ |
K1 ¢
4 -
3 NES67 -
a2 5 6
1K

Imf ¢
2V,

oK . 470
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Fig. 7—Recommended
board layout for sync
decoder of fig. 6. Hard
wiring on perf board is
satisfactory, though a
printed circuit could be
fabricated.

and worm gear on the drum motor.

3. Apply a few drops of a light oil such as
automotive type 10W on the drum shaft
bearings. Be sure to wipe the drum shaft after
oiling to remove any oil that may remain on
the shaft.

4. Check to be certain that all moving
parts do so easily.

5. Plug in the a.c. line cord, and turn on
power.

6. When the ready light comes on, measure
the voltage at pin 4 of the 6V6 with respect
to chassis ground.

7. If this voltage is not between 260-280
volts, adjust the 3.5K resistor until it is. Turn
off power when making this adjustment be-
cause of the voltages present.

8. Now measure the voltage at pin 8 of
the 6V6 with respect to chassis ground.

9. If this voltage is not between 16-18
volts ,adjust the 100 ohm resistor until 1t is.

10. Set the 5K pot in the unijunction cir-
cuit to approximately the center of its rota-
tion.

11. Press the Outgoing push-button and
then the Start button. Using either a
scope or earphones at the transmitter con-
necter, adjust the SK pot to give a tone of
about 625 Hz. If using phones, just set the
pot to the center and be sure there is an out-
put.

12. If an audio generator is available it
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can be used to set the phase locked decoders.
Otherwise, a signal from another unit must be
employed at this time and fed to the receiver
connector.

13. Press the Incoming push button on the
unit you are adjusting and insert a 2500 Hz
tone or 2500 Hz sync pulse from another
Telefax machine.

14. By adjusting the trimpot to both chips
and the trimpot in the LR chain, find the
point where the LR relay operates everytime
2500 Hz 1s present.

15. Now turn the generator to 625 Hz, or
press and hold, the start button on the Telefax
being used as a source.

16. By adjusting the trimpot associated
with the NE5S67 driving the BR relay, find the
point where the BR relay pulls in everytime
625 Hz is present. Do not disturb the input
trimpot at this time.

17. Reinsert the exciter lamp and you are
finished with the conversion.

At this time messages can be sent between
units as per the instructions in Part 1 of this
article. You should experiment with the set-
tings of both transmit and receive potenti-
ometers for best picture quality.

Next month we will present a complete de-
scription of the circuitry, troubleshooting
hints and, a detailed set of instructions for
operating and realigning the machine. Until
then—have fun! ar




BY JERRY HAGEN,* WA6GLD
DXpedition Activity

IT did not take long for 1973 to produce
some significant DXpedition Activity. One
of the rarest countries, Spratley Island was
activated in late February despite immense
logistics and weather problems. Unfor-
handled by Scott and Don (Ex HS3DR) of
was poor and QSL’s were very limited in that
area. Organization of the DXpedition was
handled by Scott and Don (Ex-HS3DR) of
XVS5AC with Pete, HS4AGN as primary c.w.
operator. An ex-Army 65 foot “Q” Boat was
used and attempts to leave XV land on Feb-
ruary 9 and 11 were postponed due to 9 foot
waves and 30 knot winds. On February 20,
a successful landing was made despite HS4-
AGN being swept away from the island while
ferrying supplies ashore in a whale boat. Pete
was afloat for 8 hours before being located
and rescued by the main boat. After rest on
the island, operation on 80 through 15
meters was initiated and approximately 5000
QSOs were made. Unfortunately, conditions
to the east coast were poor, however the
tenacity and bravery exhibited by the oper-
ators is in the highest tradition of DXpedi-
tioners!

WPX Honor Roll member XE1J and con-
test specialist XE1IIJ operated from Revilla
Gigedo Islands in mid-March using the call
XF4] on s.s.b. and 4C4AA on c.w. All band
activity including 160 meters was empha-
sized.

The Brazilian Islands of St. Peter and Paul
Rocks and Fernando de Noronha were ac-
tivated by PY2WH in March using the special
prefixes PSOWH and ZVOAWH respectively.
Of course, these were a good catch for both
the CO DX and WPX Awards.

Another operation with a rare prefix was
the KA1CQ operation from the Osgasawara
Islands during the CQ WPX S.S5.B Contest.
All band activities were made with a number

*P.O. Box 1271, Covina, California 91722

The CQ DX Award Program

CW DX
112......DK3SN 113......DJONA

SSB DX
3. WBSIAY 268......14CSP
264...... VEIANZ 269....UA9OMP
7% U W7UG 270...... K6WR
266..... WSYEK e 43 4 PR PY2BZD
s DK3SN

Endorsements

C.W.: DI2VZ-250

S.5.B.: K6WR-310, WOSFU-275, VEIANZ-
150

SSTV: VE3GMT, WSYEK

Complete rules for the CQ DX Award
Program may be found on pg. 58 of the Jan-
uary, 1971 issue of CQ. Application blanks
and reprints of the rules may be obtained by
sending a business size, self-addressed,
stamped envelope to Award Manager, P.O.
gnx 1271, Covina, Ca 91722 or to the DX

ditor,

of KA's operating including KA2AS, KA2-
BL, KA2BW, DA2DX, KA2RG, and KAl-
IW, Separate locations for stations on each
band were linked by 2 meter f.m. rigs!

The Country List

During the past few months you have no
doubt noticed quite a bit of comment on the
DXCC Country list. During the past year, 3
countries have been eliminated by change in
governmental status (Minerva, Okinawa,
and Swan Island). In the October issue, DX
EpiTtor K4IIF published an article entitled
“These Things We Call Countries—What
Are They” in which he catagorizes countries
by the type of government which exists. In
the December issue he examined the possi-
bility of adding to the DX CC countries list by

‘ ANV

These are the Special Endorsements now avail-
able for the CQ DX Award Program. These are
holders of the CQ2XSSB DX Award and CQ

CW DX Award Certificates.
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WPX HONOR ROLL
The WPX Honor Roll is based on con- List. Scores are based on the current pre-

firmed current prefixes which are sub- fix total regardless of an operators all-
mitted by separate application in strict time count.
conformance with the CQ Master Prefix

MIXED

AR RN i nnsicnin 1225 WTHAG ..ccoioicivisnns 880 ' BMTEY e 752
VERGCOD. ...ccconmevoen 1L WAIC ..cviciiiisnninoionss 850 'KSUDJ .....o...comni’ 150
FORM .........ooeeo...... 1003 WACRW ... B9 CTEEN ...ooivieicinss 749
L 067 “WABOY w.ccooocirns 539 WASIOB ... T8
B i 959 WAWSF ......ococvvnnnn. 823 WASEDL ... 739
e (R 000 BRI oo, 814 PY#AP ... 188
WA6MWG .............. 928 WO9WHM ................ 811 K@BLT.....ccccoroue...o. 733
T R R D16 AW i 810 . K6SDR ... 716
T AR D5 RO L. s cinis 804 WASEPC .......oiinn 709
0T e e TR 803 - KITRO ..ot 708
PAPSNG ................. B8 - WAGEY ... 797 - NBNTEE Lovoonsnionsbornss 706
L e e 882 WHAUB ........coconnnnie 30 A, s ¢ o ST 700
o R G 87 AR i 763 WBOME ..o 683
CETTE T A S 867 WB4KZG.................. 760 WAPCPX.................. 656

WA2EAH ............... 650

CW
i R Rt (R o R T30 - N it ind S
RE. e 910 G2GM ... 728 WAGMWG ............ 644
BT 1o o it 844  KASEN oo 656 AL oot 629
T R 825 S OEIDE e oieneronionn 693 WSGMK ... 628
o7 ) S SR 023 YUIAD .o 687 BAIRO i 612
WZAIW s BIA SRNRE s 676 VOIAR ..o i 2 605
VK3AHQ................ D09 WBISH c.ooversioniicsins 666 WABIVD ......cocooiive 602
WB2FMK ................ ks AL Y S5 NEIOE ... 600
RS s o Lh 740 SMSBNX ......oo......... 652 OKW0X ... 600
BTABY oooinsiitssion 735
SSB

WA4NJIF .......cconneee. 1031 PAPSNG ............. T58« OETME oiionierd 680
5 ) e T A 030 . WASIOD ......coconon KT WERED ..l 678
BRARELY . i IR o I CT T T 669
BESOH. .. o IR Lo IO BENRY. o 662
RN | L LI [ i R "HE - ROIRa . 635
WIDWQ ....oovovene.. G YR oo 710 WB6DXU ................ 631
DRAMD. .. o BN RO L i 00 ORI 613
BEIC . oment 800 KI1SHN ................... 697 ALK L o 608
WEYDB ....oocintisennn 00 WADAZ e 694
SN el - YO IS i 685

a different interpretation of this criteria. Colombia. This may not be a significant
WB9BUYV, provided an interesting press story  diplomatic problem, but consider the possible
regarding the i1slands Serrano, Roncador, and 1mpact of the DXCC list if changes were to
Quito Sueno which are 150 miles east of the be made in the administration of these
Nicaraguan coast. Of course the DXCC list islands. If Nicaragua or Colombia were
knows these islands as Seranna Bank, which recognized as the sole administration then
is jointly claimed by the US and Colombia. these islands would not qualify as a country
At this time, Nicaragua is also claiming as the distance to Nicaragua or the San An-
jurisdiction of the Islands as the US was ap- dres Islands does not exceed the 500 miles
parently thinking of ceding jurisdiction to required for separate DXCC country status.
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A change in administration could also effect
the status of Bajo Nuevo which is 140 miles
northeast of Serrana Bank and iess than 300
miles from San Andres. Thus, if Colombia
administered Serrana Bank, Bajo Nuevo
would likewise no longer qualify for a DXCC
Country under the 500 miles water separation
rule. My, these things called countries do
get complicated!

Qutstanding DX Achievements

An outstanding achievement has been
made by Roger Trapp, K6SSN (Avid WPXer
and DXer) who has received 5 Band DXCC
in the past 23 months. The unusual accom-
plishment is the fact that Roger used only a
single trap vertical and 2 X s.s.b. exclusively.
In addition K6SSN holds only an Advanced
class license and could not operate in the
lower 25 kHz DX band of 75 meters. Rogers’
big day was February 22, when he worked
YJ8GH, 1S1A, and 9M2PV and the next
day worked VP2SAB for #100 on 75 Meters.

New CQ DX Award Endorsements

Don’t forget that the new endorsements
are now available for the CQ DX Award.
These endorsements (not separate awards)
are given for 50 countries confirmed in the
following specialties: 160 Meters (1.8 mHz),
Slow Scan TV (SSTV), Amateur Satelite
(OscAr), Mobile, and QRPP (under 5 watts
input). To qualify for these endorsements
the basic CQ DX Award for the appropriate
mode (c.w. or 2 X S.S.B.) must be held by
the applicant. The SSTV endorsement is
available only for the 2 X S.S.B. Award.

We are happy to announce that VE3GMT
and WSYEK are the first recipiants of these
special endorsements; both qualifying for the
SSTV sticker. Congratulations fellows!

Trans-Equatorial 160 Tests

Trans-Equatorial 160 m. DX tests have
once again been organized by PY1IDVG and
EI9J for June 1973 daily at 0000-0030 oMT,
when special efforts at Trans-Equatorial DX
QSO’s will be made. Eu and Asians use the
DX “window” 1825-1830; others including
W/VE use 1800-1807 kHz. Stations N of
equator call first 2%2 min. of each 5 min.
period; those S of equator use second 22
min. Usually several days in June will show
exceptional N/ S peaking, so it is important to
check conditions daily.

Here And There In The World Of DX

Bob, KA2BL/K9FOH reports that the
1972 CQ WW effort at KA1DX was a suc-
cess, with particularly good openings to
Europe on 15 and 10 meters where Marcus
Island 1s quite rare. Approximately 5000
QSO’s were made and a score of 3.6 million
in the CQ DX Test (Phone). The only fre-
quency authorized on 80 is 3537.5 kHz,
which makes operation difficuit. Steve (WA-
4UAZ) reports over 6000 QSO’s as GMS-
AXO while in Edzell, Scotland. Steve is
working on Novice WAS and hoped to be
quite active in the WPX SSB Contest. ZESIN
reports that W operators are a pleasure to

THE WPX PROGRAM
2 > S.5.B. WPX Awards Issued
737.....PAOLVK 738.....DK3SN

C.W. WPX

1235
1236

1232.....K3NEZ

1233.....ISFID

1234.....UA3EK
Mixed WPX

382.....W6JHV 384.....DK3SN
383......HASKFN 385.....UKS5MAG

WPNX

DK3SN
K9UIY

35

51......0E1-101171

WPX Endorsements

5.5.B.: 800—DLIMD, 650—UC2BF, 550—
VE7TWI], 350—W2SZ, G3TLV

C.W.: 650—W9IRH, 600—K7NHG, 350—
K3AQR, K3NEZ, K9UIY

Mixed: 1000—F9RM, 950—DJ7CX, 900—
DLIMD, 650—UC2BF, 600—K9YXA,
JA2ZHNP, 450—HASKFN, DK3SN

160 Meters: K4RDU

80 Meters: WA2EAH, DK3SN
20 Meters: WA3IGNW, K3AQR
15 Meters: WIEVD, K2ZMFY
Asia: JA2ZHNP, UBSLS, UC2BF

Europe: JA2ZHNP, DK3SN, K3AQR, UV3.
BG, UC2BF, K3NEZ, ISFID, PAOLVK,
HASKFN

North America: WA3IGNW, WASVDH, WA-
S5ZWC, K2ZMFY

Oceania: JA2ZHNP
South America: UC2BF

Complete rules for WPX, WPNX and
VPX may be found on pg. 67 of the Febru-
ary, 1972 issue. Application blanks and
reprints of the rules may be obtained by send-
iIng a business size self-addressed, stamped
envelope to Award Manager, P.O. Box 1271,
Covina, Ca 91722, or to the DX Editor.
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Bob, W6HUR, along with his Swan transceiver
has worked 280 countries and received CQ SSB
DX Award #116.

work with their snappy operation. Neil's 6
element Quad produced 816 QSO’s on 28
mHz in the 1972 CQ WW CW Contest be-
fore being hit by lightning in December.
K2EJ spent 5 days operating VP2VAN pro-
ducing 493 QSO’s mostly on c.w. and then
followed with 6 days operation as PJSDX
from St. Eustatius and made 1559 QSO's.
Chuck, Ex-9M8B8OEA and Mary, Ex-9MS-
SPD are QRX for reciprocal licensing in DU-
land. Both miss the amateur bands and hope
to be QRV soon. Father Dave, CE)AE/6 has
been QRT with rig difficulties, it seems that
even allen wrenches are hard to come by In
Mafil, The Camel Drivers Radio Club (YA)
continues to be active, and now sponsors the
CDRC Award. The JARL reports that WPX
activity in Japan is becoming more popular.
The JARL sponsors several DX awards in-
cluding AJD (All Japan Districts), WAJA
(Worked All Japan Prefectures—the JA
WAS), and the ADXA (Asian DX Award).
Rules are available from the JARL Award
Manager, P.O. Box 377, Tokyo Central.
Andre, SZ4KL will end 6 years activity in
Kenya this month during which he has
worked 313 countries and has been active on

The Midwest was well represented at SAROC by
top DXer John, WPGIL (l.) and contest specialist
Butch, W9EWC (r).
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The WAZ Program

$.5.B. WAZ

WB6WHM 1075
WSKGJ 1076
JAI0TX 1077
JATZF 1078......UR2KAW
... LUSFP 1079.....UVIGW

C.W.—Phone WAZ

..SM2DR
WASVDH
WSOW
K3SXQ
F6BJR
EI2BB
DISDF

K6GUY

OESRT
KH6GKD

392....
3526.....
35217....

3528.....
3529
3530
3531

Phone WAL
483 K7GYA

‘Complete WAZ rules are shown on pages
64-66 of the June, 1970 issue. Application
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, Florida 33880.

all bands including 160 meters. Andre will
return to Scotland and his home call of GM3-
VLB. WB2AQC says that he and XYL Eva
are busy answering QSL’s for their 9000
QSO’s made in Africa last summer. Some
cards were evidently lost in the mail, so those
not receiving cards should re-apply. Ron,
ZF1SB is disappointed to report that his call
is pirated as Ron is QRX for time to iron
some bugs out of his HW-101 transceiver.

QSL Information

A2CCY—Via K4CDZ FM7TWN—Via K2KGB
A4FD—Via G3XEC GM6RV—Via K9KLR
CR6FW—Via WEQPX JDIAHC—Via JASAWH
CR611—Via WECNL JYSVO—Via WTJHO
CR6IK—Via WECNL KAIDX—Via WASAHF
CR6YY—Via WSCNL KAI1CQ—Via WAGAHF

[Continued on page 74

This photo shows KAG6IX, Doc, and his Siberian

Husky. Doc is the one with the hat. Doc holds
mixed WPX # 355!




Propagation

BY GEORGE JACOBS,* W3ASK

s ORRY about that gremlin sneaking into
April’s column and printing the wrong Area
Code for CQ's new DIAL-A-PROP service.
Fortunately, the number was given correctly
in the Zero Bias column and on the WIAW
Bulletins. This no doubt accounts for the al-
most continuous ringing of the DIAL-A-
PROP phone at CQ’s headquarters. The cor-
rect number is Area Code 516-883-6223.

The up-to-date propagation reports, solar
data, DX tips and -forecasts of ionospheric
openings on the v.h.f. bands given in the two
minute or so recorded announcements are
intended as a supplement to the propagation
data appearing monthly in this column. Cov-
ering day-to-day events for a period of a
week, the announcements are revised every
Monday afternoon and more often if sudden
changes in propagation should occur. Special
Contest forecasts are made on Friday after-
noons preceding ARRL and CQ DX Con-
tests. DIAL-A-PROP is available 24 hours a
day.

Be sure to have paper and pencil handy to
jot down notes, since a lot of information cov-
ering an entire week is packed into each an-
nouncement, and it plays only once before
disconnecting. Better yet, tape record the an-
nouncement, so that you can listen to it as
often as necessary at your leisure.

June’s Forecast

Solar activity continues to decline at a rela-
tively steady rate. The Federal Solar Ob-
servatory at Zurich reports a monthly mean
sun-spot number of 42 for February, 1973.
This results in a 12-month running smoothed
number of 65 for August, 1972. A smoothed
number of 41 is forecast for this June. This
means that DX propagation conditions on the
10, 15 and 20 meter bands will be consider-
ably below those experienced last summer
when solar activity was in the 60’s. Condi-

* 11307 Clara Street, Silver Spring, Md. 20902

LAST MINUTE FORECAST

Day-to-Day Conditions Expected For
June, 1973

Rating & Forecast Quality
4) (3 (@2 Q)

Above Normal: 1-2, 5, 17, A A C
19, 26, 28-29

Normal: 38-4, 6-7, 10-11, B C D
15-16, 18, 20-21, 24-25,
27, 30

Below Normal: 8-9, 12, 14, C D
22-23

Disturbed: 13 D D
Where expected signal quality is:

A—Excellent opening, exceptionally stromg, steady
signals,

B—Good opening, moderately strong signals with
little fading and noise.

C—Fair opening, signais 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 shown in the Charts with a
propagation index of (4) will be excellent on June
5, will be fair on June 10, and poor on June 12.

3. For a more updated forecast dial Area Code
516-883-6223 for DIAL-A-PROP.

tions in the 40, 80 and 160 meter bands are
expected to be somewhat betrer than last
summer.

Here’'s a band-by-band description of
propagation conditions expected this month.

10 Meters: Plenty of short-skip openings
between distances of about 500 and 1300
miles as a result of sporadic-E propagation.
Considerably fewer DX openings are fore-
cast as compared to the spring months, but a
few should be possible during the late after-
noon hours to South America and to the
South Pacific area.

15 Meters: Excellent short-skip openings ex-
pected between distances of approximately
400 and 1300 miles. Fewer DX openings are
forecast, but some good ones should be pos-
sible to South America and somewhat less
frequently to Africa and the South Pacific
area. DX conditions should peak during the
late afternoon and early evening hours.

20 Meters: Excellent short-skip and good DX
conditions are expected almost around-the-
clock. At almost any time openings may be
as short as a few hundred miles and as long
as several thousand miles. The band should
open for DX shortly after sunrise and remain
open to some DX area of the world or an-
other well into the evening hours. During
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much of the daylight hours, however, DX
signals may be masked by exceptionally
strong short-skip signals. Optimum DX con-
ditions should occur during the late afternoon
and evening hours, with signal levels often
very strong. This is expected to be the best
band for DX during June and the summer
months.

40 Meters: Excellent short-skip openings, be-
tween distances of less than 100, to approxi-
mately 1300 miles are expected during the
daylight hours. As darkness approaches, the
skip is expected to lengthen considerably.
After sundown, the band should open for DX
signals to many areas of the world. Conditons
are expected to peak to the east about mid-
night, local time and to the north and west
just before local sunrise.

80 Meters: Increasing static levels and the
shorter hours of darkness will result in fewer
DX openings as compared to the spring
months. During the daylight hours, good
short-skip openings should be possible out to
a distance of about 250 miles. As darkness
approaches the skip should extend out to
2300 miles and beyond. DX conditions peak
at about the same times as on 40 meters.

160 Meters: During the daylight hours very
few openings are expected beyond about 100
miles. As darkness approaches, the skip will
begin to lengthen. By nightfall, fairly good
short-skip openings should be possible out to
about 1300 miles. An occasional opening be-
yvond 1300 miles, and openings into some DX
areas may also be possible during the hours
of darkness and the sunrise period.

This month’s CQ Propagation Charts con-
tain DX predictions for the period June 15
through August 15, 1973. Instructions for
the use of these Charts appear elsewhere in
this column. Short-skip predictions for June,
for distances between 50 and 2300 miles, and

from Hawaii and Alaska, appeared in last
month’s column.

V.H.F. lonospheric Openings

Sporadic-E short-skip propagation should
increase considerably during June, resulting
in fairly frequent 6 meter openings over a
range of 1000 to 1400 miles. During periods
of widespread ionization, two-hop 6 meter
openings may occasionally be possible up to
distances of approximately 2300 miles. An
occasional 2 meter short-skip opening, be-
also be possible during periods of intense
sporadic-E 1onization. Short-skip openings
most often occur between 9 A.M. and 1 P.M,
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and again between 5 p.M. and 9 p.M. local
standard time, although they can take place
at all other times as well.

Trans-equatorial (TE) scatter propagation
should fall off considerably during June, but
an occasional opening might be possible on 6
meters between 8 and 11 p.M., local standard
time, on long north-south paths which cross
the geomagnetic equator at nearly a right
angle.

TE openings favor locations in the south-
ern third of the USA, with openings into
more northerly areas unlikely during June.

No major meteor showers are forecast for
June, and very little auroral activity is ex-
pected. Check the “Last Minute Forecast”,
since whatever auroral propagation may be
possible during the month is most likely to
occur on those days shown as below normal
or disturbed.

Solar Eclipse

On June 30 a total eclipse of the sun will
take place. The path of totality, where the sun
will be shielded completely by the moon, will
extend from northeastern South America,
across the South Atlantic and central Africa,
ending in the Indian Ocean. Interesting short-
wave wave propagation is often observed
during the period of eclipse, as the sun’s
radiation is cut-off from reaching the iono-
sphere.

A large number of French scientists will
be observing the eclipse at several places In
Mauretania, West Africa. Among them will
be A. Duffau, STSAD, who will be conduct-
ing shortwave observations on the amateur
bands. He will set up two c.w. beacon trans-
mitters which will operate continuously be-
tween 0930 and 1130 oMT, using the call-
sign STSSOL. The beacon will operate in the
20 meter band, on approximately 14,050
kHz, and in the 15 meter band at approxi-
mately 21.050 kHz.

Amateurs throughout the world are asked
to monitor the beacon, and to send reports of
reception, noting especially the times of signal
fades, to Serge Canivenc, F8SH, 6, rue de
Pont-Hele, 22700 PERROS-GUIREC,
France. Amateurs are also urged to keep the
beacon’s frequency clear of QRM.

A commemerative QSL card will be sent in
return for each report of STSSOL’s reception
received by F8SH.

73, George, W3ASK

SUBSCRIBE TODAY




June 15—August 15, 1973

How To Usg THE DX PROPAGATION CHARTS
1. Use Chart appropriate to your transmitter

. . 8 location. The Eastern USA Chart can be used in the
Time Zone: EST (24-Hour Time) %J szi 'y ;_ 3:] KP4 c‘:ﬁ“ e 1mé A le EEHC? t'h'f
and adjacent areas in Can : the Centra

EASTERN USA TO: USA Chart in the 5, 9 and 0 areas; the Western

USA Chart in the 6 and 7 areas, and with somewhat

/80 less accuracy in the KH6 and KL7 areas.
10 15 20 40/8 - 2 -
Meters Meters Meters Meters ?i Thti Frﬂdlﬁtﬂdﬂrtl;lﬂ :Ee upﬁ:lﬁﬂwm fmﬁg
Western | Nt [1418(1) | 0608 () | 1921 () | through 80 Meters) for a particular DX region, as
ntra 11.13 (2 | 22-00 (3 shown in the left hand column of the Charts. An °
E“rrr & lﬂ:lﬁ 3 | 00-01 (2 indicates 80 Meter openings. Openings on 160
A:-nerica 15-19 (4 | o1-02 (1 ;nutera are likely to mcmi: during.ti':hhuse times when
19-20 (3 21-23 (1)* 30 meter openings are shown with a propagation
2021 (2 23.00 (2)* index of (2), or higher.
21-06 (1 00-01 (1) 8. The propagation index is the number that ap-
- 1 20-21 (1 pears in ( ) after the time of each predicted open-
Northern | Nil 14-17(1) | 08-14( 0- ing. The index indicates the number of days during
Europe & };ég g %;:ﬁg f the month on which the opening is expected to take
IE_:TlérS“Eltmnn 5900 (2 | 20.23 1) place, as follows:
= (4) Opening should occur on more than 22 days
00-05 (1 (3) e SO OLT etween 14 and 22 days
- — (2) s o *“*  between T and 13 days
Eastern Nil 15-17 (1) 11-13 (1 19-21 (1) (1) . “ ‘" on less than 7 days
Mediter- 13-17 (2 21-23 (2 Refer to the “Last Minute Forecast' at the begin-
ranean & 17-23 (3) | 23-00 (1 ning of this Propagation column for the actual dates
Middle 23-00 (2) | 21-23 (1)* on which an opening with a specific propagation
East gggg é index is likely to oceur, and the signal quality that
- 07-09 1; m-r; h'gire:el;e:lt;in in the Charts are in the 24-hour
West Nil 10-13 (1 00-06 (1) | 1921 (1) system, where 00 is midnight; 12 is noon; 01 is 1
Africa 13-16 (2 06-08 (2) | 21-23 (2 AM.;: 18 is 1 P.M., ete. Appropriate standard time is
16-18 (1 08-14 (1) | 23-01 (1 used, not GMT. To convert to GMT, add to the times
}E-%E{ g s?hnwnTin thﬁ appru??riate Charﬁ b hnu?l:s in t]:le PST
- one, 7 in the MST Zone, 6 in the ST Zone and 5 in
%?'féé (; th? EST Zunﬂd. For Efzmzlei 114 in Washington, D.C.
. is 19 cMT and 20 in s Angeles is 04 GoMT, ete.
i 23-00 {2) fﬁa The Charts are balsef upon a tranan& iti;t;rdpnwer
East & Nil 12-14 (1 13-15 (1) | 20-23 (1) of 250 watts c.w., or w, p.e.p. on sideband, into
Central 14-16 {2) 15.1';: 2; a dipole antenna a quarter-wavelength above ground
Africa 16-18 1; 17-20 E.?. on Iﬁg and 80 meter;. i hnlf-lwa:tia’l:lv::e gmunl.;ll on
20-21 (2 40 and 20 meters, and a wavelen above ground on
21-23 (1 15 and 10 meters. For each 10 db gain above these
23-01 (2) reference levels, the propagation index will increase
01-05 (1) by ulne llevel: for each 10 db loss, it will lower by
] -00 (1 20-21 (1 one level.
ﬁ&%a S Ll L gg-ﬂg Ez 2?:23 2; 6. Propagation data contained in the Charts has
03-086 (1 23.01 (1 been prepared from basic data published by the
14-15 (1) | 22-00 li* Institute For Telecommunieation Sciences of the
15-17 EE} U.S. Dept. of Commerce, Boulder, Colorado, 80302,
17-18 (1 S -
geré;r‘;lh Nd N lli;? 51.; 16-20 (1) Brazil, 13-14 (1) J| 07-08 (1 15-16 (1 22-00 (1)
Asia 21-2%3 -f] Argentina 14-16 2; 08-10 (2 16-18 (2 00-03 (2
06-08 (1) Chile & 16-17 (1 {.2—{4 1 %g:%? 3 gﬂi {} &
iagtheant Nil Nil gg-gg Eé Nil qregasy 15:13 21-23 (3
s1a - 16-17 23-01 (2
08-10 (1 17-18 01-06 (1
18-20 (1 18-20 06-08 (2
Far Nil Nil 05-08 [l{ Nil 20-21 08-10 (1
East 06-09 (2 McMurdo | Nil 14-17 ( 16-18 (1) | 02-04 (1)
09-11 “; Sound, 18-22 (2
19-23 (1 Sutacetl 22-00 (1
Pacific & | 0| 1730 ;ég 2022 (2) | 02-08 (2)
acifie 17- - - . -
- goe oetht | Sxocht | Soet 'i Time Zones: CST & MST (24-Hour Time)
Zealand 02-05 %2 03-05 (1)*
05-08 (1 CENTRAL USA TO:
Austral- Nil 18-21 (1) | 22-00 (1 02-08 (1
i el ank T P A
03-04 E; 08-05 (1)* Meters Meters Meters Meters
04-07 (1 Western Nil 14-17 (1) | 0506 (1) | 19-22(1
07-09 (2) & Central 06-08 (2 22-00 (2
1517 (1 -t 1214 (2) | 21-28 (1}°
D= 0 - -
Northern | 10-14 (1) | 07-08 (1) | 05-06 (2) | 20-22 Africa %g:g g
& Central 14-16 (2 08-14 (2 06-07 (3 22-08 (2 9123 (1
South 16-17 (1 14-15 (3 07-09 (4 03-05 (1 v
America 15-17 (4 09-11 (3 22-08 (1)* Northern Nil.. 14-16 (1) | 04-06 (1 19-23 (1)
17-19 (3 11-15 (2 Europe & 06-08 (2
19-20 (2 15-17 (3 European 08-15 (1
20-21 (1 17-21 {4 USSR 15-21 (2
21-23 (3 21-23 (1
23-00 {2} Eastern Nil 18-15(1) | 1216 (1) | 20-23 (1)
00-05 (1 Mediter- 16-18 (2
*Predicted times of 80 Meter openings. Openings on  Ianean & s
160 Meters are also likely to occur during those times E:Im e 99.00 (1
when 80 Meter openings are shown with a forecast t ﬂﬂ:ﬂﬂ 1

rating of (2), or higher.
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West & Nil 09-12 (1 13-15'21 19-23 [1;
Central 12-15 (2 15-17 (2 22-23 (1)*
Africa 15-17 (1 17-20 (3
20-22 (2
22-00 (1
04-07 (1
East Nil 11-15 (1) | 14-17 (1 19-22 (1)
Africa 17-20 2}
20-23 (1
05-07 (1)
South Nil 09-11 (1) | 21-23 (1 20-22 (1)
Africa 23-02 (2 22-23 (2
02-06 (1 23-00 (1
12-14 (1) | 22-00 (1)*
Central Nil Nil 16-18 (1) | Nil
& South 18-21 {2;
Asia 21-23 (1
04-06 (1
06-08 (2)
08-09 (1)
Southeast | Nil 19-21 (1) | 04-06 (1) | Nl
Asia 06-09 22
09-10 (1
20-23 (1
Far Nil 19-22 (1) | 06-07 (1 03-04 (1
East 07-09 (3 04-05 (2
09-10 (2 06-08 (1
20-21 (1
21-23 (2
23-00 (1)
South 17-19(1) | 12-15(1) | 16-18(1 I
Pacific & 15-17 (2 18-21 (2 {IIH}E 2
New 17-20 (3 21-22 3; 02-04
Zealand 20-21 (2 22-00 (4 04-06 (2
21-22 (1 00-02 (3) | 06-07 (1
02-06 (2) | 00-06 (1)®
06-08 ;3}
08-10 (2)
10-12 (1
Austral- Nil 13-14 (1 21-23!1} 00—025 g
asia 14-16 (2 23-00 (2 02-06 (2
16-18 (1 00-02 (3) | 06-07 (1
18-20 (2 02-06 (2) | 03-06 (1)°
20-22 (1 06-08 {3}
08-10 (2
Northern 10-14 07-08 (1 01-04 (1 20-22 (1
& Central 14-16 08-10 (2 04-05 (2 22-08 (2
South 16-17 10-15 (3 05-06 (3 03-05 (1
Amerien 15-17 (4 06-08 {4 23-02 (1)®
17-18 (8 08-10 (3)
18-19 (2 10-15 (2)
19-20 (1 15-17 (3
17-21 ilg
21-23 (3
23-01 (2
Brazil, 13-17 (1) | 06-07 (1 13-15 (1) | 21-22(1
Argentina, 07-09 (2 15-16 (2) | 22-01 (2
Chile & 09-18 (1) | 16-17(3) | 01-04 (1
Uruguay 13-14 (2 17-21 (4 23-08 (1)*
14-15 }3 21-23 (3
1517 (4 23-02 (2)
l?-lﬂgﬂl 02-04 IE
18-20 (2 04-06 (2
20-21 (1 06-09 (1
MeMurdo Nil 14-17(1) | 16-18(1) | 02-05 (1)
Sound 18-22 2;
Antaretica 22-00 (1

Time Zone: PST (24-Hour Time)

Eastren Nil Nil 16-19 (1 Nil
Mediter- 19-21 (2
ranean & 21-22 1
Middle East 05-07 (1
West & Nil 09-11 (1) | 14-17 ] 20-23 (1)
Central 11-14(2) | 17-19 (2
Africa 14-15 (1) | 19-21 }
21-23 2
23-02 (1
06-08 1
East Nl 12-15(1) | 16-19 (1) | Nil
Afrieca %?-E}'?. 21
South Nil 09-11 (1) | 14-16 (1 19-22 (1)
Afriea 21-22 (1
22-00 (2
00-01 (1
Central & | Nil Nil 04-06 (1 Nil
South 06-08 (2
Asia 08-10 (1
16-20 (1
30-22 (2
2-00 (1
Southeast | Nil 19-21 (1) | 20-22 51; 02-06 (1)
Asia 22-00 (2
00-06 (1
06-08 gﬂi
08-10 (1
Far Nil 1921 (1) | 17-19(1) } 01-02 (l;
- 313 i%’ 06-08 (1
23-01 IE 02-04 (1)°
01-03 (2
03-06 (1
06-09 (2
09-11 (1
South 1519 (1) | 10-12 (1 16-18 (1 21-22 (1)
Pacific & 12-16 (2 18-20 (2 22-00 (2
New 16-20 (3 20-00 (4 00-05 (3
Zealand 20-22 (2 00-02 (3 05-086 (2
22-23 (1 02-07 (2 06-07 :ﬁ
09-10 ;3 01.04 (2)*
10-12 (1 04-06 (1)*
Austral- Nil 12-14 (1 19-21 (1 23-01 (1
asia 14-17 (2 21-23 (2 01-03 (2
17-20 (3 23-00 (3 03-05 (3
20-21 (2 00-06 (2 05-06 (2
21-22 (1) | 06-08 (3 06-07 (1
08-09 (2 01-06 (1)
09-12 (1
12-14 (2
14-15 (1 =
Northern 10-14 (1 07-10 (1 08-10 {2} 20-
& Central 14-16 (2 10-12 (2 10-13 (1 22
South 16-18 (1 12-14 (3 13-15 ; 03-05 (1
Amerieca 14-16 (4 15-17 (3 22-08 (1)°
16-17 (3 17-21 4}
17-18 (2) | 21-23
18-20 (1) | 23-01 (2
01-03 (1
03-06 (2
06-08
Brazil, 11-16 (1) | 07-10(1 13-15 (1 21-23 (1
Argentina, 10-13 15-17 (2 23-01 (2
Chile & 13-14 (3 17-18 (3 01-08 (1
Uruguay 14-16 (4 18-20 (4 23-02 (1)°
16-17 (3 20-22 (3
17-19 (2 22-00 (2
19-20 (1 00-04 (1
ﬂl-ﬂg f
06-0
MeMurdo Nil 13-17 IE-IB{IE 02-06 (1)
Sound, 18-20 (2
Antaretica 21-22 (1

WESTERN USA TO:
10 15 40/80
Meters Meters Meters
Western Nil 14-16 (1) | 04-05 (1) } 19-22 (1)
Europe 05-07 (2
& North 07-14 (1
Africa 14-16 (2
16-18 (3
18-21 (2
21-23 (1
Central & Nil Nil 04-05 (1 19-21 (1)
Northern 05-07 (2
Europe & 07-09 (1
European 07-09 (1
USSR 12-16{1
16-21 (2
21-22 (1
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CQ Country Chart

A two color, wall-sized country chart 1s
available on poster stock and in large type

for only $1.25 per copy postpaid. Address
request to: CQ DX Country Chart, CQ
Magazine, 14 Vanderventer Ave., Port
Washington, N.Y. 11050.




Contest Calendar

BY FRANK ANZALONE * WIWY

Calendar of Events

Minnesota QSO Party

RSGB National Field Day
CHC/FHC/HTH QSO Party
Mass. Cities & Towns Party
Mass. Amateur Radio Week
WAB VHF Phone Contest
ARRL Field Day

June 3
June 2-3
June 1-4
June 10-14
June 10-17
June 17
June 23-24
June 25-

July 15
July 7-8
July 7-8

July 21-22
July 28-29
July 28-29
July 28-30
July 28-30
Aug. 11-12
Aug. 18-19
Aug. 18-19
Aug. 25-26
Sept. 8-9

Sept. 29-30
Oct. 6-7

Oct. 13-14
Oct. 13-14
Oct. 20-21
Oct. 27-28
Nov. 3-4
Nov. 24-25

NRL 50th Anniversary
Oregon QSO Party
Venezuelan Contest

VHF Space Net Contest
Pan American Contest

YV Air Force C.W. Contest
Kentucky QSO Party
County Hunters C.W. Contest
WAEDC C.W. Contest
New Jersey QSO Party
SARTG RTTY Contest

All Asian C.W. Contest
WAEDC Phone Contest
Delta QSO Party
VK/ZL/Oceania Phone
VK/ZL/Oceania C.W.
RSGB 21/28 mHz Phone
RSGB 7 mHz C.W. Contest
CQ WW DX Phone Contest
RSGB 7 mHz Phone Contest
CQO WW DX C.W. Contest

ARRL Field Day

Starts: 1800 gMmT Saturday, June 23
Ends: 2100 gMT Sunday, June 24

This one really stirs up a lot of stateside
activity and probably involves more man
power than any other activity in the country.
The May issue of QST told you all about it.

Additional information and etc. can be
secured from Headquarters, 225 Main Street,
Newington, Conn. 06111.

Minnesota QSO Party
Three Periods, Sunday June 3. (GMT)

* 14 Sherwood Road, Stamford, Conn. 06905

Phone:
0000—0400, 0400—0800, 1600—2000.
C.W.:

0400—0800, 1200—1600, 2000—2400.

This one 1s sponsored by the Viking ARS.
The same station may be worked on each
band and each mode. In-state contacts are
permitted.

Exchange: QSO no., RS(T) and QTH.
County for Minn., ARRL section or country
for others.

Scoring: Total QSO’s times the multiplier.
Multiplier for Minn., ARRL sections worked
on c.w. plus sections worked on phone. The
multiplier for out-of-state stations, Minn.
counties worked on ¢.w. plus counties worked
on phone.

There 1s a low power multiplier of 1.25 if
power input during entire party is 250 watts
or less.

Minn. stations get a bonus of 25 points per
mode for every 5§ Minn. counties worked.

Out-of-state stations get a bonus of 25 per
mode for every 5 Minn. counties worked.

Final Score: QSO’s X Multiplier X power
multiplier 4+ bonus.

Frequencies: C.W. — 3580-3590, 7080-
7090, 14080-14090, 21080-21090. Phone—
3980-3990, 7280-7290, 14285-14295, 21380-
21390. (Avoid net frequencies)

Awards: Certificates to highest scoring sta-
tion in each Section. (min. of 10 QSO’s) And
top scorer in each Minn. County. (Min. of 20
QSO’s) Special certificate to the leading sta-
tion in Minn. and out-of-state.

A check sheet for each band is requested
for stations making more than 50 contacts.

Mailing deadline is June 25 to: Viking
Amateur Radio Society, Box 3, Waseca,
Minn. 56093. Include a s.a.s.e. for results.

Mass. Cities and Towns Party
Starts: 0001 csMT Sunday, June 10
Ends: 0400 sMmT Thursday, June 14

This has been organized as part of the

Mass. Radio Week, but 1s a separate activity.
Exchange: Signal report, city or town,
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county and state.

Scoring: One point for each Mass. station
worked regardless of band or mode. And a
multiplier for each Mass. city or town. Final
score: total different Mass. stations worked
multiplied by sum of cities and towns. (Mo-
biles do not count as a multiplier.)

All bands may be used but a station may
be worked only once. Portables and mobiles
will be considered as a separate entry from
each location. A station may enter as a single
band or all band operation.

Awards: Separate certificates will be issued
for single and all band operation to the top
scorers in each state, province and country.
A minimum of 25 points required for an
award.

Logs must be received no later than July
31st and go to: Nina Robbins, 30 Prospect
Street, Bridgewater, Mass. 02324. '

Mass. Amateur Radio Week

Starts: 0001 gMT Sunday, June 10
Ends: 2400 gMmT Saturday, June 16

This period has been proclaimed Amateur
Radio Week by the Governor of Massachu-
setts. If you fulfill the following requirements
you will earn a certificate signed by the
Governor.

1. Mass. work 16 other Mass. stations.

2. New England work 8 Mass. stations.

3. Rest of U.S. work 5 Mass. stations.

4. DX (inc. KH & KL) 2 Mass. stations.

Exchange will be signal report, county and
state. Certificates will be endorsed for band
and mode upon request.

Applications must be received no later
than July 31st. Include a #10 s.a.s.e. and
send to: William C. Holliday, WA1EZA, 22
Trudy Terrace, Canton, Mass. 02021.

NRL 50th Anniversary

As part of its 50th Anniversary celebration
the U.S. Naval Research Laboratory is mak-
ing a concentrated effort to contact as many
stations as possible during the period between
June 23rd and July 15th. The program of
activities has been in progress since the 1st
of the year, as reported in Ed Hopper’s
AWARDs CoLUMN in the February issue, and
will end on July 16th.

A commemorative QSL will be sent to all
stations contacted, and a special certificate
will be awarded to all those who work 5 or
more NRL amateurs. They will be using the
general call CQ NRL and the club station
call W3NKF.

The exchange will be: QSO no., signal re-
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port, state and name.

Look for activity on the following frequen-
cies: C.W.—1805, 3560, 7060, 14060,
21060, 28060. SSB—1820, 3860, 7230,
14260, 21360, 28560. RTTY—Usual RTTY
frequencies. The above modes and frequen-
cies will be active between 1600 to 1800 and
2100 to 2200 gMT daily.

Look for v.A.f. activity on Sat. and Sun.
from 1400 to 2300 gMT as follows: RTTY—
146.70, FM.—146.94, A M.—145.20 and
AFSK—221.00. A 150 ft. parabolic antenna
will be used for this operation.

SSTV will be active during the concen-
trated period, between 1600 and 2200 GMT
on Sat. and Sun., on 3.845 and 14230 mHz.

There is also some E.M.E. Moon Bounce
test scheduled. It is suggested you write The
Naval Research Laboratory, Washington,
D.C. 20390, att: H. O. Lorenzen, W3BLC
for more information.

Venezuelan Contest

Starts: 0000 sMmT Saturday, July 7
Ends: 2400 gMmT Sunday, July 8

This is a world wide type contest (similar
to the CQ contest) sponsored by the Radio
Club Venezolano commemorating the anni-
versary of Venezuela’s independence,

These are new rules, different from those
used in previous years.

Use all bands, 10 thru 80, phone only.
There are three categories, single operator,
both single and all band, and multi-operator,
single transmitter and multi-transmitter.

Exchange: The RS report plus a three
figure contact number starting with 001.

Scoring: One point per contact, 2 points if
its with a YV station. Contacts with stations
in the same country are not valid.

Multiplier: One for each country, YV call
area and U.S. call area worked on each band.

Final Score: Total QSO points X the sum
of the multiplier from each band.

Awards: There are Trophies for the lead-
ing station in each category and for the lead-
ers in each of the following areas: No.
America, So. America, Central America,
Caribbean area, Bolivarian countries, Eu-
rope, Africa, Asia and Oceania.

In addition certificates will be awarded to
each station with the following totals:

Americas: Working 20 YVs and stations
in 10 other countries. Other Continents:
Working 5 YVs and stations in 5 other coun-
tries. S.w.l.s. must report at least 50 stations
in the contest.




A remittance of $1.00 or its equivalent in
IRC's is requested with each application.

Entries must be postmarked no later than
Sept. 15th and go to: Radio Club Venezo-
lano, P.O. Box 2285, Caracas ,Venezuela 101.

Oregon QSO Party

Starts: 0000 gMT Saturday, July 7
Ends: 2400 gMT Sunday, July 8

This is a new one organized by the Emerald
ARS. In-state contacts may be made for both
QSO and multiplier credit by Ore. stations.
The same station may be worked only once
per band regardless of the mode.

Exchange: Signal report and QTH. County
for Oregon; state, province or country for
all others.

Scoring: For Oregon: One point for W,
VE, KH6, KL7 QSO’s; 3 points for DX.
Multiplier for each state, province and DX
country worked. (Including KH6 & KL7).

For W/K and VE: 5 points for each Ore.
QSO, 7 points if it’s a Novice. Multiplied for
each Oregon county worked.

DX Stations: 10 points for each Oregon
QSO, 15 points if its a Novice. Multiplier for
each Oregon county worked.

Final Score: Total QSO points times the
multiplier. (max. of 36 Ore. counties).

Frequencies: CW — 1810, 3550, 7050,
14050, 21050, 28050. Phone—1810, 3900,
7250, 14280, 21400, 28600. Novice—3710,
7110,21110, 28110.

Awards: Certificates to top scorer in each
state, province, DX country and Novice in
each state. Overall high score in the U.S.,
Canada and DX country. Oregon regulars
and novices will compete for top 3 places in
each county. Special award for high scorer.

Mailing deadline July 31st to: EARS Activ-
ity Chairman, WN7TDZ, 2188 East Irwin
Way, Eugene, Oregon 97402. Include s.a.s.e.
for results.

Space Net VHF Contest

Starts: 6:00 p.M. Saturday, July 21
Ends: 6:00 p.M. Sunday, July 22
(Your Local Time)

This 1s another in the series of Space Net
activities commemorating Apollo moon mis-
sions. This one is for Apollo 15, first use of
the lunar roving vehicle to transport astro-
nauts over the Moon’s surface, and first live
TV coverage of LM lift off from the Moon.

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.

1972 VK/ZL/0 Contest Results

North America
C.W. Phone

WIEVT ... 8718 W2FCR .o 4900
W2ZLWI ... ... 6006 WSTV 5184
WSCQN/2 2325 WSIQDR .o 125
WITV o 2832 WIWSF _ 14850
WIDER . 184 W5SBX ..............5940
K4RDU ...................B82 EBLVE oooccasscssssoss 360
WA i 492 WE0XS ..o 1508
WAIBEK .. 1 WiISFA ... 22140
e Rty 1650 WATPAB.......... 1777
WETZD ............. 7100 KSVIR ............... 1254 |
WASJVD ... 6208 WEEJIS w158
W60XS e 2200 HP1JC oo ABO
K6RU ... 1092 XEILLS ... 2794
WTIR oo 15980 XE2LLX ... ....168
HPLAC oo cnvronnnes 224 KLTHDX ............... 252
HRIAT .. 880 VETIVE .cinsrnses 6237
VETHG i T14 VESMP ................2850
VE3CDK 25 VEISLC coccorinsiosrsn 588

VECAYU ..cocoovrrrnnnessB0

Scoring: Two points per QSO on each
band. Multiplier is sum of different Zip Code
areas worked. (Counted once only) 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
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
participation and Novices. All stations sub-
mitting a log will receive attractive certificate.

Logs and request for additional informa-
tion go to: Space Net VHF Contest, Att:
A. W. Slapkowski, WB2MTU, Box 909 Sick-
lerville, N.J. 08081. Deadline August 1 8th.

Editor’s Notes

Conditions for the WPX Contest back in
March were pretty horrible. W3ASK had
predicted normal for Saturday and below
normal for Sunday. However they were dis-
turbed and well below normal on both days.
George had updated his forecast on the Dial-
A-Prop supplement so we knew what we were
going to be up against. In case you haven't
heard about it, just dial 516-883-6223 for the
very latest propagation forecast. W3ASK up-
dates it weekly and the tape is renewed each
Monday.

I am sure that a lot of the fellows gave it
a try but turned their attention to other
things when they found conditions so poor. I
hope you will send us your log, no matter how
small. Especially you fellows in areas where
you were probably the only active station. It
1s vital in our program of checking the claims
of stations who are in competition for higher
honors. 73 for now, Frank WIWY
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The most powerful signals under the sun!

HAMGA

Out-hustles them all!

The famous HAMCAT...now redesigned for greater per-

formance...equals or exceeds the performance of any other
Amateur Mobile antenna. We guarantee it! And you need buy
only one mast...whether you mount it on fender, deck or
bumper. There's just one set of coils and tip rods...and they
all stand up to maximum legal power. That's performance,
that's value...THAT'S HY-GAIN!
Original Hy-Q "'quick changer’” coils wound on tough fiber- No.
glass coil forms for greater heat resistance, less RF absorption 252
/ Fiberglass shielded coils can’t burn up, impervious to
weather / Shake-proof, rattle-proof, positive lock hinge now
even stronger...eliminates radio noise / All stainless steel tip
rods won't bend or break / Full 5 mast gives you 10% more
radiating area than the competition / Rugged swivel-lock stain-
less steel base for quick band changes, easy garaging.

Get the Hamcat...from Hy-Gain

Order No. 257 All new design 5 long heavy duty mast of high

strength heavy wall tubing $16.95 . ,

Order No. 252 75 meter mobile coil $19.95 No.
Order No. 256 40 meter mobile coil $17.95 257
Order No. 255 20 meter mobile coil $15.95

Order No. 254 15 meter mobile coil $12.95

Order No. 253 10 meter mobile coil $10.95

Order No. 499 Flush body mount $ 6.50

No. 253 No. 254 No. 255 No. 256

HY-GAIN ELECTRONICS CORPORATION

P.O. Box 5407-FE Lincoln, Nebraska 68505




Special Honor Roll
All Counties
#96—Andy Draeger, SH-W5-109, 2-10-73,

(ex. WPESETT #2 tos.w.l.).
#97—Leroy M. Friestad, WA9OFF, 2.23-73.
#98—Myron L. Braun, K81QB, 3-8-73.

T HE “Story of The Month” for June is:

Arthur R. Dority, Sr., K10AZ
(All Counties #81,7-27-72)

Art was born February 17, 1929 in Cam-
den, Maine where he attended grade school.
After two years of high school, he left for
two years In the Navy, 1946-1948.

He returned to Camden in January of 1948
and married his local sweetheart in July 1948.
They are proud and happy to have five girls,
one boy and three grandchildren.

After working for his Dad in a woolen mill
for a couple of years, Art decided he did not
like the work and turned instead to driving a
tractor trailer. He worked as driver, dozer
operator and mechanic until moving to Con-
necticut in 1967 as foreman for a local glass
firm. In October 1969, poor health forced
him to retire.

In early 1959 a Novice ticket was obtained
and four months later a Conditional. He was
very active with traffic handling and rag
chewing on phone, c.w. and RTTY until
about 1964. Art was one of the last die-hard
a.m. men and went off the air in 1964 and
stayed off until early 1967 when he put to-
gether an HW-12, his first s.s.b. rig. Presently
the equipment includes an HW-101 driving a
home-brew final and a Mosley Classic 33 up
70 feet.

In October of 1970, while tuning around
14 mHz, he ran into the ICHN with Arnie,

* P.O. Box 73, Rochelle Park. N.J. 07662

BY ED HOPPER,* W2GT

USA-CA HONORROLL

3000 1500 500
W3LDD ...118 WASYJL ..215 WAFYJL ..
WA9OFF ..119 WASOFF , 216 WASOFF ..
KSIQB ....120 K4KZP .. 217 K4KZP ....
2500 SM6DHU ..218 SM6DHU ..
WB2NHP ..

OE3RE ....

WASOFF ..150 1000

K8IQB ....151

2000
WAPYJL ..175
WASOFF ..176
K8IQB ....177

WAPYJL ..291
WASEEM .292
WASOFF ..293
K4KZP ....29%
SM6DHU ..295

K9DCJ running Counties and he followed
Arnie all afternoon. Later that week, Art
again checked into the Net., for something
to do, and got the bug, and the rest is history.

In the past, Art has spent many hours as
Net. control and has driven many thousands
of miles mobiling. He got back from a cross
country trip in September and has been off
the air much of the time since. But Art hopes
to be back on the Net on a daily basis by the
time you read this.

Art waited until April 1971 to apply for
USA-CA-500, 1000, and 1500. Then in April
1972 he applied for USA-CA-2000, 2500 and
3000. June 27, 1972 he applied for All Coun-
ties #81, endorsed All A3A. No photograph
arrived by my deadline, so we will have to
do without it until Art tries SSTV, Hi. ..

-

MARAC Associate Membership Award
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MARAC M-50.-Award.

Awards Issued

Three is sure a lucky number, once again
3 new All Counties.

Andy Draeger, ex-WPE9ETT (now living
in Mountain Home, Ark.) made #2 to an
s.w.l. He has been working on it since the
early 1960s.

Lee Friestad, WA9OFF waited until he
had them all and got #97 endorsed A/l §.5.B.

Lou Braun, K81QB, who also has been
working at it on and off since the early 1960s,
made #98. He also raised his endorsements
of USA-CA-500 to All S.S.B., All 7, All 14,
All 75, All Mobiles. USA-CA-1000 to All
S.S.B., All 14, All Mobiles. USA-CA-1500 to
All S.S.B., All Mobiles. USACA-2000 and
2500 to All S.S.B.

Walter Carr, W3LDD added All A-3 en-
dorsements to his 2500 Award and made
3000 Mixed.

Tom Storm, WA@PYJL took time to do all
the paper work and received USA-CA-500,
1000 and 1500 All 14, S.S.B., All Mobiles.
Also 2000 Mixed.

Bill Barr, K4KZP was issued USA-CA-500
and 1000 endorsed All 14, All S.S.B., All
Mobiles. And USA-CA-1500 endorsed All
S.S.B., All Mobiles.

MARAC YL Mobile Award.
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Matt Alfredson, SM6DHU applied for
USA-CA-500 and 1000 endorsed All 14, All
S.S.B., All Mobiles. Also USA-CA-1500
Mixed.

Damon Ginbey, WASEEM added USA-
CA-1000 endorsed All A-1 to his collection.

Jimmie Freeman, WB2NHP won USA-
CA-500 All S.S.B.

Dr. Amery Rath, OE3RE collected USA-
CA-500 mostly on A-1. Be careful, he is
Judge in his district.

Letters

Ray E. Meyers, W6MLZ writes: “In CQ for
Feb. '73, page 80, the item on Naval Re-
search Laboratory Certificates/QSL states—
Fred Schnell, IMD of the ARRL Hgqts. as the
Fleet Radio Officer. This is somewhat incor-
rect—Fred was a Lieutenant at the time and
involved with the Amateur station NRRL.
Comdr. (now Captain) Wilbur J. Ruble,
USN (Ret.) was Fleet Radio Officer on
Admiral S. S. Robinson’s staff as CinCUS,
the last one to be in Command of the Com-
bined Fleets and I happened to be Red
Ruble’s assistant as Chief Radioman on the
staff and looked out for the Flag radio per-
sonnel in the receiving room. Frank Hall,
Chief Warrant Officer was in charge of the
transmitting room, Frank died at Pearl Har-
bor and his XYL is presently living in Long
Beach. Anyone who was aboard the Seattle
at the time will remember me as “Heinie
Meyers”. The Flag also had its own MHF
xmtr and rx and we kept regular skeds with
NSS, NPL and NBA on Navy frequencies.
Fred's station NRRL operated on the ama-
teur bands”.

Awards

OZ Cross Country Award: The OZ-CCA was
instituted in 1952 and on the occasion of
EDR'’s 25 year Jubilee a new certificate with
the same name is being offered. Unfortunate-
ly the rules are a bit long, and although some-
one committed me to list the rules, I have
previous commitments and thus the rules will
be printed later. If you can not wait, send
s.a.e. and IRC for data to EDRs Traffic De-
partment, Box 335—DK 9100—Aalborg,
Denmark. Oh, yes, naturally the Award is
for working OZ stations after April 1, 1970.

Mobile Amateur Radio Awards Club Inc.
Awards Program: Have promised for a long
time to list their full Awards Program and
am finally going to keep my promise. If I
run out of space, see it next month.




Special Notes:

Awards: Send all applications or inquiries on
Awards to: Jack Scroggin, WHSJE, 602 Jef-
ferson, Lee’s Summit, MO. 64063. Also
Newsletter Information should be sent to
Jack.

Membership Application And Dues: To Bob
Dyson, KPAYO, 5142 Nall, Shawnee Mis-
sion, Kansas 66202. Bob is also Custodian of
the Club Station, WBADPD.

Information: Information on nets., addresses,
net controlling, mobile operations, county
hunting in general, etc. Legal size s.as.e.
with 24c postage to: Bertha Eggert, WA4-
BMC, P.O. Box 6811, Southboro Station,
West Palm Beach, Florida 33405.

Award Points: Club station can be counted
for 5 points, Charter members (including
W2GT-C-81 can be counted as 3 points,
Regular members count 2 points, Associate
members 1 point toward the Associate
Award.

Regular Members: Regular members of
MARAC are issued billfold size membership
cards. They may use the Jetters MARAC R
followed by their issued number on their QSL
cards.

Associate Award: Issued to any radio ama-
teur (s.w.l. on heard basis) for working
Charter, Regular or Associate members for
a total of 100 points. Red seal and ribbons
for 250, blue seal and ribbons for 500, gold
seal and ribbons for 1000. Fee $1.00.

M-50-M Award: Issued any amateur (s.w.l
on heard basis). Work mobiles in all 50 States,
from fixed, mobile, portable or combination
of such. Original Award for 48 states, red
seal and ribbons for 49, blue seal and ribbons
for 50. Gold seal and ribbons for working all
States mobile to mobile. Fee $1.00.

YL Mobile Award: Issued any amateur (s.w.l.
on heard basis). Work 5 or more YLs or
XYLs, or combination of such while they
are operating mobile in a total of 50 different
counties. They may be worked from mobile,
fixed, portable or combination of such. Red
seal and ribbons for 100 counties, blue seal
and ribbons for 200, gold seal and ribbons
for 500. MARAC Plaque for 1000. Fee
$1.00. List alphabetically by States and
Counties.

MARAC DX Mobile Award: Issued for
working 25 DX countries while operating
mobile. Red seal and ribbons for 50 DX
countries, blue seal and ribbons for 75, gold

MARAC DX Mobile Award.

seal and ribbons and MARAC Plaque for
100. Fee $1.00, Plaque compliments of
MARAC. Current ARRL countries list
honored. Contacts will be accepted while DX
station is operating fixed, portable or mobile.
Mobiles working for this Award may be op-
erating from any location or with any as-
signed call. Aeronautical or maritime mobiles
should be within the territorial limit of any
country given.

MARAC Last County Award: (1st Category)
Basic award issued to any station giving last
county to fiinish a particular State. Red seal
and ribbons for 2nd time, blue seal and rib-
bons for 3rd time, gold seal and ribbons for
4th time. Same county and State may be
given in each instance. Send application and
mobile reply card signed by

MARAC Last County Award: (2nd Cate-
gory) Basic Award with all seals and ribbons
plus MARAC Mobile Plaque issued any sta-
tion giving last county to finish all States.
Application with mobile reply card signed
by recipient for verification. Fee $6.00. As
an expression of gratitude, recipient should
apply for the Award and Plaque for the sta-
tion. MARAC awards date does not apply.

MARAC Merit Award: This award with gold

MARAC Last County Award.
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MARAC Merit Award.

seal issued free to any amateur upon recom-
mendation of any MARAC member. If in
your opinion any amateur has contributed
some outstanding service to amateur radio,
write to Awards Chairman, stating facts. The
information will be presented to MARAC
Executive Board for action. This award also
issued free each year to 1st and 2nd runners-
up for “Best Net Control” and “Best Mobile”
of the year.

MARAC Mobile Award: Category 1—issued
to any mobile, including air mobile, for giv-
ing out at least one county in each of 15
States, blue seal for 35, gold seal for 45
States. MARAC Plaque for giving out 48
States. MARAC Plague for 49th State.
MARAC Plaque for 50th State.

Category 2—issued any station, fixed, port-
able, mobile or combination of such, for
working the same mobile in 15 States. Red
seal for 25 States, blue seal for 35 States, gold
seal for 45 States. MARAC Plaque for 48th
State. MARAC Plaque for 49th State.

MARAC Plaque for 50th State.

Category 3—issued to any mobile, including
air mobile, for giving out 100 different coun-
ties. Red seal for 250 different counties, blue
seal for 500 different counties. Gold seal for

MARAC Mobile Award.

72 o CQ e June, 1973

1000 different counties. MARAC Plaque for
1500 counties. MARAC Plaque for 2000 dif-
ferent counties. MARAC Plaque for 2500

different counties. MARAC Plaque for 3000
different counties. A special MARAC Plaque
for All 3077 (now cut to 3076).

Category 4—issued to any station, fixed,
portable, mobile, or any combination of such,
for working same mobile in 100 different
counties. Red seal for 250 different counties,
blue seal for 500 different counties, gold seal
for 1000 different counties. MARAC Plaque
for 1500 different counties. MARAC Plaque
for 2000 different counties. MARAC Plaque
for 2500 different counties. MARAC Plaque
for 3000 different counties. A special
MARAC Plaque for All 3077 (now 3076).

Send log data, alphabetically by States and
counties, certified by two amateurs or club
official for All awards. Basic $1.00, seals and
ribbons for s.a.s.e. Plaque Free, unless other-
wise stated. No fee to handicapped. Only con-
tacts after January 1, 1969 will count for
MARAC Awards unless otherwise stated.
More about MARAC Plaques, County Hun-
ter Contest Award and Cliff Corne, Jr., K9-
EAB Memorial Award next month.

Notes

Remember ICHN-1973 at Fort Wayne,
Indiana, July 6-7, if you do not yet have full
data write: Bill Nash, WOMNE, 215 West
Washington Blvd., Fort Wayne, Indiana
46802.

Hope you had fun in the 2nd Annual
County Hunters SSB Contest in April. Due
to illness of WAPZCQ, all contest returns
should go to: KPARS.

May I again remind U.S. Stations that the
ARRL QSL Bureaus do NOT forward QSLs
from U.S. stations to other U.S. Stations.
Two QSL Bureaus/Agencies have been
formed to help with County Hunter QSLs.
For full data write WA2AEA or W6CCM.
And for you fellows who have moved around
so much—the Bureaus/Agencies are having
a lot of QSLs returned, Not forwarded—
please advise W6CCM & WA2AEA of your
new QTH—Thanks.

George, WB6IFA/VE6 has spent a lot of
time on a big big project which got so big
that it will have to be cut down a bit. It i1s a
booklet with all kinds of data for County
Hunters and will be handled through Jim
Hoffman, K1ZFQ, 42 Gresham St., Milford,

[Continued on page 74]




SHRRYS

BY GORDON ELIOT WHITE*

I AM often asked how does one bid on sur-
plus? Obviously there are millions of R-390-A
receiveds, late model f.m. units, and like-new
Army jeeps being sold by Uncle Sam to some-
body. How do I get in on this good deal?

Well, here is CQ’s primer on buying sur-
plus:

First, write to the Defense Surplus Sales
Agency, Box 1370, Battle Creek, Michigan,
and ask them to send you an application for
bidders. DSS is part of the Defense Property
Disposal Service, and it is located in Michigan
because it uses some of the same computers
that the Civil Defense people set up in the
late 1950’s when we were all going to build
atomic bomb shelters and Civil Defense was
a big thing.

They will send you a complicated IBM
card on which you may indicate what classes
of surplus you are interested in, and where
you want to buy it.

I find it impractical to bid on goodies in
depots located outside of reasonable driving
range unless they are very rare and interest-
ing items, or I have a friend in that area who
will inspect them and pick them up if I buy
them. Having spent an unreasonable number
of hours driving a couple of hundred miles
to get questionable items from Defense
Depots, I think it is well to consider very
carefully before you bid on something you
have never seen, five hundred miles away.

In addition to getting on the DPDS list,
you may want to contact the local General
Services Administration office and ask to be
put on their list. GSA sells excess from the
civilian agencies, and it is a distinctly different
operation from Pentagon surplus.

Both GSA and DPDS use sealed bidding
procedures. They mail out catalogs which
describe the material briefly. They also send
bid sheets upon which you can enter the
amount you want to bid. DPDS generally re-
quires a 20 percent deposit. GSA generally
requires no deposit.

In addition, both agencies use “local” bid-

* 1502 Stonewall Rd., Alexandria, Va. 22302

ding, or “spot” bids. These require the bidder
to drop his bid in a box at the sale site, or go
to the sale itself and hand in his bid in person.
These are generally different lists than sealed
bidding, and require a separate application
in each local area.

The local bid offerings are often more
interesting to amateurs because by their
nature they eliminate some of the competition
from major dealers located hundreds of miles
away. In addition, they are generally set up
in small lots which you or I can handle, not
in 100,000 pound heaps which require semi-
trailers to haul away.

The procedure in bidding is to go and look
at anything that looks interesting in the cat-
log. Inspect it very carefully, alert to pos-
sibly important items that might be missing
such as the permeability tuned oscillator from
the R-390-A, as an example. After all, if the
military is dumping it there may be a reason.

The amount you bid must be arrived at on
your own. There are no rules except what you
want to pay. The Government has some level
below which it will not sell some things, but
this is pretty much a guess on the govern-
ment’s part except on such things as scrap
metal or typewriters upon which there may
be a more or less logical value level estab-
lished. On a mixed lot of 500 pounds of scrap
electronics, who can say?

Generally it is more sophisticated to bid
$1.02 than $1, say, for an item. You might
win by 2¢ over someone who bid a round
figure.

Assuming that you win a bid, it is im-
portant to get the item as quickly as possible.
Unfortunately people occasionally swipe
things from the depots, and it has happened
that a careless depot employee has loaded my
lot of goodies on someone else’s truck by
mistake.

If you are the trusting type and bid sight-
unseen on something you may be in for an
unpleasant surprise. Almost everything is
described as “used, fair, repairs required.”
Occasionally this means the depot people
didnt’ know if the thing needed repairs, but
guessed it might when it was really in first-
class condition under a layer of dirt.

However, whatever it is may well need
“repairs,” including straightening the frame
where a tank ran over it. You can’t tell for
sure unless you look. If you guess and every-
one else looks, your bid will undoubtedly be
the winning one, to your sorrow,

If you do buy something in a distant depot,
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AN/GRR-5 RECEIVER

f 1.5 t0 18 mHz in 4 Bands, AM, CW and
MCW, continuous tuning & 10 pre-set
frequency, 200 kHz crystal calibrator, 4"
P M. speaker, 12 tubes, with power sup-
ply for 115V, 50/60 cyc., 6, 12, or 24V.
%% DC - Also dry cells 90 & 1.5 VDC. Size:

$ 13% x 18% x 12%". Shpg. Wt.: 75 lbs.
#¥ USED, reparable: $48.50. CHECKED:
$59.50. Power Plug: $2.00. Manual: $7.50

R-392 RECEIVER -- 500kHz to 32 mHz, 32 Bands,
25 Tubes, 24/28 VDC. Size: 11% x 14 x 117; 70 Ibs.
USED. reparable: $295. CHECKED: $350. Manual: $8.50.

All Prices F.0O.B., Lima, Ohio - Dept. CQ
SEND FOR OUR BIG NEW CATALOG!

FAIR RADIO SALES

101A E FUREKA - Box 1105 *« LIMA OHIO - 458072

PLEASE USE YOUR ZIP
CODE NUMBER ON ALL
CORRESPONDENCE

WORLD QSL BUREAU

Panama Ave., Richmond, CA USA 94804

THE ONLY QSL BUREALY to handie all of
your QSLs to anywhere; next door, the next
state, thenextcountry, the whole world. Just
bundlethem up(please arrange aiphabetically)
and send them to us with payment of §¢ each.

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

DESRFAX
E500a
2/$29

READY TO QO Iy
PS. EXC. 5100, !.H."ﬁ
PAPE [ 2
(250 shewts)

EXCITER BULBS $3. ppd
® STYLUS & CLIP V3. ppd
OTHER PARTS (SFQ)

® TXC-) BIG FAX WITH

TOROIDS & RTTY
@ TOO. NEW PICTURE

$16/cane & phyg
CATALOG- STAMP

Cut 10 nm $5
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you will probably have to hire an agent to
pack and ship it for you. Truck lines will not
pick up unpacked items. Movers might, but
they charge quite a bit for the service. The
depots will not pack mos{, items, so the best
solution is to pick up your goodies yourself.

Be certain that you bid only on things you
want. Throwing in low bids on 15 lots to “be
sure” of getting one is a likely route to dis-
aster. You might get all 15. You can’t just
take the one you want, you’d have to take
everything, and figure how to get it home and
what the XYL will say when you appear with
15 six foot equipment racks. . . .

Finally, forget those acres of R-390-A’s
and like-new jeeps. This 1s 1973, not 1946.
There are no surplus jeeps except piles of
junk that the Israeli Army probably couldn’t
make run. There are very few R390-A re-
ceivers either. There is a lot of pretty junky
equipment that the taxpayers paid a lot of
money for and which the government spent
a lot of highly-paid federal workers’ time
turning into scrap.

But there are some sows’ ears which will
make interesting additions to your junk box,
and maybe even a goodie or two. Lots of
luck. 2

Awards [from page 72]

Conn, 06460. As you know, Jim publishes
the CW County Hunters Newsletter. If you
are interested, drop a card to Jim, they would
like some idea about how many to print. It
will sell for about $1.50.

County Hunting growing so BIG, I'm hav-
ing a time keeping up with the mail, but I
will! So write and tell me, How was your
month? 73, Ed., W2GT

DX [from page 60]

WB6CV—Via WAGAHF
WB4LDK/KB6—Via
WAGAHF
KJ6CW—Via WB6QAS
MP4ATEE—Via G3LQP
OK5BOB—Via OK2BOB
OMOBOB—Via OK2BOB
OX5BA—Via WAGAHF
PJSDX—Via K2ZFJ
PSOWH—Via W3DJZ
PYOWH—Via W3DJZ
WASVYR/TF—Via
WOMKZ
TU2D0O—Via WA2DHF
TU2DV—Via WAGNFC

1S1IA—Via W1YRC
JBSDA—Via K6KII
4C4AA—Via W2GHK
6YSEE—Via VESEDC
9J2BL—Via SM6CKU
SLIVW—Via K9QZI
9X5NA—Via WTLFA
YVA4AGP and i MAAGP—
Via WOYVA/4 P. O.
Box 6226, Shirlington
Sta., Arlington, VA
22206
W2GHK now handles
QSL's for DJ6QT
DX peditions including :

TYSABK—Via WSCNL DJ6QT/CTS
VEKOWW-—Via VK3FF HBOXSY
VP2ZGNE—Via W4YNB TYSABC
VPZMY—Via WI1IXL TYOABD
VP2ZVAN-—Via K2FJ TZZAB
VPSLD—Via WAITHAA TZZAC
WAIRHD/VQ9—Via ZD3N
W4{WFL DJ6QT/5TS5
VRIPA-—Via WAGHF DJEQT /507
VS6AW-—Via WB6ZUC S5VSWS

ZK1CD—Via ZL2FA 73, Jerry, WAGGLD

.




LIBERTY PAYS MORE!
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ALL TYPES . ALL TYPES
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« Military Electronic

. ELECTRON TUBES
. SEMICONDUCTORS : TeE:I uEl:umi:l:enf

WIRE, WRITE, PHONE COLLECT! WE PAY FREIGHT ON ALL PURCHASES

.

5 &
Liberty Electronics, Inc.
048 Broadway, New York, New York 10012, Phone 212-925-6000

Save over $9,000.00 on this 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 conversion super-heterodyne. Frequen-

cy range: 2 to 32 MC. continuously, or in 1 kc increments.

4 bands. Featuring full carrier suppression, unit receives AM,
CW, MCW, voice, facsimile, Teletype and ISB. REQUIRES

NO MODIFICATION! Greatly superior to earlier R390A/URR |

model. Good cond. Complete, operational. Spec
Xerox copy of Operation Repair Manual: $35.

Add $100.00 for 1/2 kc in lieu of 1 ke incre-

ments. Overhauled and certified.... s 59 5.00

sheet available. Spare parts as needed.

RADIO RECEIVER R-108/GRC

Late model Army Comm. Recvr! 20-28 Moc.
FM. Cont. or pre-set freq. OK for AM with
simple modification. With schematic and hook-

up info. Like new. Smashing low price! $19.95
24 VDC POWER SUPPLY for above........ $4.95

NAVY TCS TRANSMITTER

Just arrived! This collector’s item iIs now avail-
able in new condition! 1.5 to 12 Mc. CW and
AM. 50 watt CW. |deal for a raft of multi-pur-
pose uses. Designed by Collins Radio. Brand
new! A Columbia special.......ccccoievurennnn- $75.00

ColumbiaElectronic$S

ales, Inc. l

P.0O. Box 9266-Q, 7360 Atoll Ave, North Hollywood CA 91609 Tel (213) 875-2970 & 764-9030
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SP-800(*) RECEIVER (.54-54 MHz continuous, overhauled,
aligned, grtd, w/book ......... .. $260.00
SS8 CONVERTER C'H'-H‘IA Gci upper or Iow:r sidebands
from any revr. OK grtd, w/book ... .. $137.50
BRAND NEW FREQSHIFT TTY mTﬂﬂ HAW OCT-3:
M Receiver type, freq. range | to 26 MHz in 4 bands, conL.
tuning. Crystal calib. Reads up to 1500 Hz deviation on
built<in VTVM. Cost $1100.00 each! In onginal box, with
instruct. book & cord, FOB Mariposa, Cal. Min. signal
needed: 15 mv: shipping wt. 1101bs. ............cc......... $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, S at 538 mhz, 4%: at 778 mhz, 7 at | ghz. The re-
ceiver is actually a 30 mhz Il 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. mput plug, all only .. . $375.00
NEMS-CLARKE No. 1670 I'M ltwr 55 250 HHz like

Amiml
Buyers, Engineers, advanced Technicians:
We have the best rest-equipment & oscilloscope inventory in
the country 50 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 Hhils, Calif. 902713

l'l.h'lli"'lv‘ -.!hll.".| LM _' !

CQ Country Chart

A two color, wall-sized country chart is avail-
able on poster stock and in large type for only

$£1.25 per copy postpaid. Address request to:
CQ DX Country Chart, CQ Magazine, 14 Van-
derventer Ave.,, Port Washington, NY 11050.
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: CASH PAID...... FAST! ‘:

-Fur your unused TUBES, Semiconductors, RECEIVERS, '
-UAC VARIABLES, Test Equipment, ETC. Fair Deal '
-mm 1938. Write or csll now! Barry, W2LNI.

5 BARRY ELECTRONICS, 512 Broadway, New
s York, N.Y. 10012. (212-WAS-7000) (We buy
s factory torminations & from individuals).
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Touch-Tone Pads [from page 35]

r.m.s. (two-tone) gives reliable autopatch
operation.

Mechanically the pad is mounted in a 4X
4% 2 inch Minibox and plugs into the micro-
phone connector of the Dispatcher. The
microphone, in turn, plugs into the pad box.
Use a Motorola part number 28-16370 to
plug into the Dispatcher and a Motorola
socket, part number 9-16345 mounted on the
pad box. While these connectors are almost
the same as the Amphenol 91-MC4 series, the
Motorola parts have the number 1 pin op-
posite the keyway; the Amphenol parts rotate
the keyway 2214 degrees from the number 1
pin so the two types of connectors are not
directly interchangeable.

The photos show an overall view of the pad
assembly with a microphone, and the inside
of the pad assembly with the back cover
removed.

In the preceding material we have de-
scribed telephone pads and explained how
they function and why they work the way
they do. We have concluded with several
ideas for measuring touch tone frequencies
and given a simple basic circuit for using
pads. Let's hear those golden tones ring
out! !

Math’s Notes [from page 44 ]

Raytheon, Special Microwave Devices
Operation,
130 Second Ave., Waltham, Mass. 02154

- Signetics, 811 E. Arques Ave., Sunnyvale,

Calif. 94086
Siliconix, Inc., 2201 Laurelwood Rd.,
Santa Clara, Calif. 95054

| Solid State Devices, 12741 Los Nietos,

Santa Fe Springs, Cal. 96070

Solitron Devices, 1440 W. Indiantown Rd.,
Jupiter, Fla. 33458

TRW, 14520 Aviation Blvd., Lawndale,
Calif. 90260

Teledyne Semiconductors,
1300 Terra Bella Ave., Mountain View,
Cal. 94040

Texas Instruments, Inc., P.O. Box 5016,
Dallas, Texas. 75222

Toshiba America Inc., 200 Park Ave.,
Rm. 1609, New York, N.Y. 10017

Oscar-6 News [from page 51]

Late operational news concerning the satel-
lite and orbital data also can be obtained from
the AMSAT Hotline; Area Code 301-654-
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THE PROVEN LEADING HAM AND COMMERCIAL BALUN IN THE WORLD TODAY

“W2AU” BALUN $12.95 D

WITH BUILTAON
LIGHTNING
ARRESTER

IT'S WHAT'S
INSIDE

THAT COUNTSI

UNADILLA RADIATION PRODUCTS M

. HANDLES FULL 2KW PEP AND THEN SOME.

Broad-Banded 3 to 40 Mc.

HELPS TVI PROBLEMS By Reducing Coax Line
Radiation.

NOW ALL STAINLESS STEEL HARDWARE. s0239

Double Siiver Plated.

LMHIH?ES F/8 RADIO By Reducing Coax Line
ick Up.

REPLACES CENTER INSULATOR. Withstands An-

tenna Pull of Over 600 Lbs.

BUILT-INLIGHTNING ARRESTER. Protects Balun —

Could Also Save Your Valuable Gear.

BUILT-IN HANG-UP HOOK. Ideal For Inverted Vees

Multi-Band Antennas, Dipoles, Beam and Quads

NOW BEING USED EXTENSIVELY BY ALL BRANCHES
OF THE U.S. ARMED FORCES, FAA, RCA, CIA, CANA-

DIAN DEFENSE DEPT. PLUS THOUSANDS OF HAMS
THE WORLD OVER

BIG SIGNALS DON'T JUST HAPPEN-

GIVE YOUR ANTENNA A BREAK

Comes in 2 models. 1:1 matches 50 or 75 ohm un-
balanced (coax line) to 50 or 75 ohm balanced load.
4:1 model! matches 50 or 75 ohm unbalanced (coax
line) to 200 or 300 ohm balanced load.

N o o s N -

MFRS. OF BALUNS
: 607-369-2985

We'll GUARANTEE

no other balun, at any
price, has all these

AVAILABLE AT ALL LEADING DEALERS. IF NOT, ORDER DIRECT features

UNADILLA, ll.’l 13849

1166, as well as from the AMSAT nets, |

which meet according to the following L AN
schedule. ILART

Sundays 1800 cMT 14280 kHz | Dﬂ.x-,,ﬁﬂﬁNpBOOK W/?df f/’e

Sundays 1900 gMT 21280 kHz -‘

Tuesdays 0100 GMT 3855 kHz DXer

Long. of /M’S bee”
South- Equatorial
North Time Crossing -
Orbit No. Date (GMT)  (°W) ask Iﬂg
2860 June 1 0154 75.9
2872 2 0054 60.9 f or ./
2885 3 0149 74.6
2897} 4 0049 59.6
2935 7 0139 72.1
2047 8 0039 57.1
2960 9 0133 70.8 |
2972 10 0033 55.8 postpaid
2985 11 0128 69.5
3022 14 0023 53.2 e — e —— — B
CQ Magazine I

3035 13 ous  ses |G e A ,
3060 17 0113 656 | ! Port Washington, LI, '
3072 18 0013 50.6 i Please send me copies of the |
3110 21 0103 63.1 | DX Handbook. $ enclosed. '
3122 22 0003 48.1 ; |
3135 23 0057 61.8 , Name !
3148 24 0153 75.5 | [
3133 25 8032 53{5] I Address -
31 28 142 73.
3210 29 0042 579 | ! ciy State ___ Zip {

— . e e S e
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Long.of
HAM RADIO CENTER || south Equatorial
North Eﬂf‘) Cras;i)ﬂa
i ; Date (
n ! Orbit No E

An ounces 3223 30 0137 71.7
3235 July 1 0037 56.6
3248 2 0132 70.4
3285 5 0027 54.1
3298 6 0122 67.8
3310 7 0022 52.8
3323 8 0116 66.5
3335 g 0016 51.5
3373 0106 64.0
3385 0006 48.9
3398 0101 62.7
3410 0001 47.7
3423 0056 61.4
3461 0146 73.8
3473 0046 58.8
3486 0141 72.5
3498 0040 57.5
NOW: Call your order in, and we'll pick up the 3511 0135 71.3
tab for the phone call. (Minimum order $25.00) 3548 0030 55.0
HOW: Place station to station call. When phone 3561 0125 68.7
bill is received, forward copy along with our 3573 0025 53.7
invoice covering order phoned in, we'll send 3586 0120 67.4
refund check. DO NOT CALL COLLECT. 3598 0020 52.4
COMPLETE STOCKS ALL NATIONAL BRANDS 32342 . géig Eg:g
WE BUY-SELL-TRADE USED EQUIPMENT 3661 0150 63.6
Write for List | gg;g gggg ggég
HAM RADIO CENTER, INC. 3724 0149 74.7
8342 Olive BI., St. Louis, Mo. 63132 3736 0049 59.7
Phone (314) 9936060 g;g? géﬁ ggﬁ
3774 0139 72.1
— 3811 0034 55.8
wnaitis an 3824 0129  69.6
3836 0029 54.6
anfenna . L
-~ - l, 3899 0113 65.7
noise priage s :. 0013 507
- 3924 0108 64.4
e - 3936 0008 49.4
3949 0103 63.2
3987 0153 75.6
3999 0053 60.6
4012 Sept. 0148 74.3
4024 0048 59.3
4037 0142 73.0
Antenna Noise Bridge (an-"ten-a noiz brij). n. Omega-t's 4074 0037 56.7
name for a specialized testing device that checks your 4087 0132 70.5
WWMW!WNW 4099 0032 55. 4
Obtain maximum efficiency by 4112 0127 69.2
determining the resonant frequency for any 4124 0027 94.2
type of antenna with the solid state, self- 4162 0117 66.6
contained Antenna Noilalﬂggo... 4174 0017 51.6
Two models...TE7-01 for 1-100 MHz range, 4187 0112 65.3
29.95...the TE7-02 for1-300 MHz range, 4199 0012 50.3
39.95. o j;g 12 gég? 24_0
249 7.7
or direct from the factory. 4262 0056 61.5
4275 0151 75.2
4287 0051 60.2
4300 0146 73.9
'\ 4337 0041 57.6
! 4350 0136 71.3
320 TERRACE VILLAGE * RICHARDSON, TEXAS 75080 * (214) 231-512 | jg?'g 8?‘3? ?8?




Extend your VHF range without overextending
your hudget.

KLM Electronics announces a major breakthrough in VHF FM Power - - ca™ .
s g adhge (oS g g b i b Check these “no-compromise” features:
““a big signal’'’ at the right price by designing amplifiers to take ® No Tuning
advantage of the latest in reliable rf power transistors and micro-
stripline construction. ® No Damage at any VSWR
Ieput Nominal ® Fixed Tuned “Micro-Stripline” Circuits for
o Reliability and Opti Perf
MHz Model Range Output Price cliaouity an pumum reriormance
(W) (W) ¢ Automatic Antenna Switching With Local or
v
144 | PA2-12B 14 12 $ 39.95 Remote Override ,
PA10-40B 5.15 40 79.95 ® MDdE]SECDmPEtlb]E With All Pﬂpﬂlﬂl’ FM
PA10-70B |  5-15 70 129.95 Transceivers
PA2-70B 1-4 70 149.95 e Size: 6.5” X 7.5” X 2.0” (Slightly larger on
PA10-140B| 5-15 140 179.95 High Power models)
PA2-140B 1-4 140 199,95 ] ; _
220 PA 10-60F .15 €0 139.95 e Warranty: 90 days on parts and labor
440 PAS-25C 4-8 25 129.95 e DClinput: 11.5t0 14.5 Vdc
PA2-30C 1-4 30 149,95

Calif. res. add 5% —Add $2.00 per unit for PPD U.S.A.
Contact your local distributor or

KI.M

ELECTRONICS

“The Communications Equipment Innovators™

1600 Decker, San Martin, Ca. 95046

(408) 683-4240 @ (408) 842-7349

COLLINS
RADIO RECEIVER R-392/URR

Continuous tuning - 500 kHz to 32 mHz in 1 mHz bands. Digital readout. Receives AM-CW-MCW-

FSK-SSB (with BFO injection). IF output jack for FSK. First variable IF 9-18 mHz, 2nd I F variable

3-2 mHz, 3rd IF fixed - 455 kHz. Three degrees of selectivity -2-4-8 kHz, 100 kHz calibrator, |

squeich control, calibration accuracy within 300 Hz when calibrated at nearest 100 kHz point to

the received signal. Stability, ultra stable for C.W.-FSK-SSB. Requires 24 to 28 VDC at 3 amps.

This is a ruggedized version of the Collins 390 series, made to withstand parachute drops and for
mobile (tanks, armored truck use).

$IO0 . $249 Lo
JIM NICHOLS

1074 SO. BRAWLEY FRESNO, CALIF. 93706
CALIF. BUYERS: Add 5% sales tax.
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SSTV [from page 41]

arms hold the tape in position, you bring the
lever down and a diagonal blade cuts the
ends off the tape. Next you pull a little splic-
ing tape up from the base and press it down
on the butted tape ends. You then shift the
button on the large lever, and bring it down
again, This time it trims the splicing tape off.
I found mine at Radio Shack.

Vy 73, Cop

Letters [from page 8)

10 Meter Intruders
Editor, CQ:

I read with much interest Zero Bias in the
March, 1973 issue of CQ.

I am a firm believer of everyone playing by the
rules and regulations without having to be made to
do so. I also realize it doesn’t work that way and
have no solution to that end of the matter.

I wonder, however, if ten meters were opened
to the Technician class licensee on a limited or
trail basis for c.w. practice, RTTY and possibly
SSTV is it would not discourage the goings on that
you describe. It may be worth a try, who knows.

After all, good or bad, no sides taken, look what
CB did for the apparently abandoned 11-meter

band.
Wm. B. Thornton, WA4RID
Springfield, Kentucky

P.S. After rereading, I had better qualify that last
paragraph. | wasn’t speaking of the unregulated
chaos created but was referring to the interest and
participation developed, especially in the early
years of CB, before a lot of honest and conscien-
tious license holders dropped out.

Editor, CQ:

Enjoy vour editorials very much, needless‘to
say am in full agreement with March 73 CQ. But
why let Barry advertise two transmitters on page
90 (same issue) showing they cover 11 meters?
Who needs it? Hams?

Also, why don’t you and other magazines make
a big point of saying, “CB is not a hobby.” Many
parents are letting their kids get on CB just like
they buy their child a new bike, etc. They don’t
know its illegal. I have a 13-year-old son. In his
school its the “in’ thing to get on CB. Sad to say
again, most of these kids don’'t even know its il-
legal. Why not advertise that fact?

Anyway good luck. Keep up the good work and
try to hold down the 2-meter ads. Can’t even find
an ad for an h.f. transmitter in the whole maga-
zine. Looks like h.f. has fallen by the wayside and

been replaced by 2 meters!
Ben Piller, K9CSM

Monee, Illinois

Novice VFO

Editor, CQ:
Although Mr. Weeks’ article on converting the
ARC-5 or BC-457 [ Feb. p. 22] was interesting, it

PLEASE USE YOUR ZIP CODE

CQ o June, 1973

appears to me that in the process he has totally
destroyed a good transmitter and spent too much
money on his highly overcomplicated conversion.

The surplus conversion manual has an even sim-
pler conversion, and | think I have a conversion
that is even better than either one for it uses only
one capacitor, and can easily be restored for oper-
ation as a fulk power Novice transmitter.

Since the v.f.o. section of the set already is
made to run Class C final tubes, I inserted a 10mmf
trimmer from pin 3 of the 1625 stages to an RCA-
type jack mounted in the hole where the final
trimmer capacitor is adjusted. All the filaments are

wired in parallel for 12 v.a.c. operation. B+ can be
taken from the transmitter, since it can be from
90-400 v.d.c. The trimmer is then adjusted to
where it only drives the transmitter with enough
signal. There is no need to use the 1625’s, 50 they
can be removed and saved. When operation as a
transmitter is desired, simply tune the trimmer to
minimum capacitance, plug in the 1625’ and run
400-750 v.d.c. on the finals, 200-300 v.d.c. to the
osc. One thing to note — the relays should be
shorted out, and R71 can be removed when the
heaters are run in parallel. Since most transmitters
have frequency multipliers in them, the 80 m. v.f.o.
1s all that is necessary.

Hope 1 can be of help to some Novices who
just don’t want to hurt their Command Sets while

using them as v.f.o.'s.
Marc Berger, WN6POA

Santa Ana, California

Announcements [ from page 10]

east of Akron, 1 mile west of Suffield, Ohio on
County Rd. 87 near Ohio Rt. 43. Entertainment,
swap & shop, prizes, refreshments, displays, flea
market. $2 per family, $2.50 at gate. For info:
Floyd Gilbert, 1976 Newdale Ave., Akron, OH
44320.

Granite City, lllinois

The Egyptian Radio Club Inc. will hold its an-
nual Ham-Picnic Sunday, June 24, at the club
grounds, 700 Chouteau Slough Rd., Granite City,
lllinois. Prizes, games, food, parking for swaps, etc.
For info: Everett (Andy) Anderson, K9KXP, 1712
No. Keebler St., Collinsville, IL 62234,

Huntington, West Virginia

The Tri-State A.R. Assn. will hold its 11th An-
nual Hamfest at Camden Park, Rt. 60 West, Hunt-
ington, West Virginia, on June 3 from 11:30 a.m.
to 4:30 p.m. All amateurs, associates, XYL’ and
YL's. For info:.  Steve Norris, WNSNCL, P.O. Box
1295, Huntington, West Virginia 25715.

Salina, Kansas
The Central Kansas Amateur Radio Club, Inc.,
will hold their Annual Hamfest, Sunday, June 3,
at the 4-H Complex, Kenwood Park, Salina, Kansas,
Dinner on Saturday and covered-dish lunch. Regis-
tration starts Sunday at 9 a.m. For info: William R.
Peck, WNODEQ, 1028 West Ash, Salina, Kansa.

Old Westbury, New York
The Long Island Mobile Amateur Radio Club
(LIMARC) will conduct its annual flea market of
amateur radio, hi-fi and electronic equip. at the New
York Institute of Technology, Rt. 25A and Whit-




the most powerful antennas under the sun!

The Best Vertical There IS!
80 through 10 meters

gamni18AVT/WB

New, from the inventors of wideband verticals.

Pack some punch! All the omnidirectional performance of Hy-Gain'’s
famous 14AVQ/WB...plus 80 meter capability! Unrivaled performance,
rugged extra heavy duty construction, and the price you want...all in
one powerful package!

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

Recessed coax connector furnished.
Top loading coil and four element static hat.
Constructed of extra heavy wall high tensile aluminum.

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

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

No dissimilar metals to cause noise.
SWR 2:1 or less at band edges.

Maximum legal power with low frequency drift.

Exceedingly low radiation angle makes DX and long haul contacts
a cinch...whether roof or ground mounted.

Very low RF absorption from insulating materials.

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

Order No. 386 $69.95

Get the strength, the performance and the price you want...from the
man who sells the complete line of quality Hy-Gain equipment.

HY-GAIN ELECTRONICS CORPORATION

Box 5407- FD Lincoln, Nebraska 68505




ney Lane, Old Westbury on Sunday, June 3rd from
12 noon to 6 p.m. Admission $1.00 for buyers and
$2 for sellers. Call in on WA2PDJ 25/85 or 52 and
94 simplex. Refreshments available.

Des Moines, lowa

The Des Moines Radio Amateur Association will
hold the annual Des Moines Hawkeye Hamfest on
Sunday,June 17 from 8 a.m. to 6 p.m. CDST in the
Teen Town Arena of the lowa State Fairgrounds.
Free parking, refreshments, flea market. Registra-
tion $1.50, $2 at gate. Write: Des Moines Radio
Amateur Association, P.O, Box 88, Des Moines, [A

Winfield, Pennsylvania

The Tenth Annual Penn-Central Hamfest will be
held by the Williamsport and Milton clubs on Sun-
day, June 3rd at 12 noon at the Union Township
Volunteer Fire Co. grounds on Rt. 15 in Winfield.
Contest, auction, and flea market. Registration $3,
XYL and children free. For info: Clair Yeagle,
WA3QXI, 714 N. Main, Watsontown, PA or call
(717) 538-9292.

Q& A [from page 14]

Hard to say. I do not mention the set you
have for it may be one out of a 100 or a 1000
that does what you describe. I have written
the company and asaked for an explanation
that I can publish here. This I can say. When
a transceiver exhibits non-linear output it
indicates that one or more driving stages are
involved; which one, is the question! Transis-
tors are affected by heat. If there is not suffi-
cient cooling performance can drop off. Re-
member this: when you are operating in the
c.w. mode you are not cycling the set as for
s.s.b. Holding a key down in the c.w. mode
on any transceiver designed primarily for
s.s.b. for long periods is never recommended.
Why? Because the dissipation ratings can be
exceeded and sooner or later you will find
two (or more) “flat” final tubes! Look for
the answer to this question in detail later on.

W6QLV Phone Patch

“I have looked over the literature on phone
patches. I know I have not covered every

Lafayette AR-129

£ Y
'I' & Telephone
Tllna

Across
speaker

Lafayette AR-137

Fig. 3—A simple phone patch. Adjust the 100 k pot
for proper modulation. The receiver a.f. gain con-
trols the input to the phone.
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article but I am still unsatisfied. Can you
please recommend a patch you have used?”

Yes, but it is not of the sophisticated types
you might have read about. This one works
and costs little to make. All components
should be mounted in a shielded box. See
fig. 3. Switching arrangements should be
made to suit yourself. Use shielded wire and
make sure all shields are grounded.

High Line Noise

“I live within about 850 feet of a high
power line. When it rains the lower frequency
bands are wiped out, especially 80 meters.
Anything I can do? I called the electric com-
pany, but received no help.”

You are lucky you can work at all. Those
high power electric lines can be “mean”. The
power company should at least check the
insulators and the tower grounds and look for
arcing. 1 have no solution to the problem.
Anyone care to comment?

Transistor Substitution Handbook

“Can you refer me to an up-to-date publi-
cation for transistor substitution?”

Yes. The Transistor Substitution Hand-
book published by Howard W. Sams & Co.
The one I currently use is No. 12 and it is
great.

Microphonics

“I bought an old receiver from a friend of
mine which is in good shape and seems to
work alright as along as I do not put the metal
cabineted speaker on top of it. When I do a
ringing sound is emitted by the speaker. Being
a novice studying for my General I'm not
such a hotshot technician yet, but I am learn-
ing. Any idea on my problem?”

Sure, a microphonic tube. Open the cabinet
lid, then take a pencil (with a heavy rubber
eraser on it) and gently tap each tube in the
set. Substitute another tube for the tube that
“rings” the loudest. Generally, you’ll find the
the tube in the i.f. or audio section of the set
but it could be an oscillator or r.f. amplifier.

Cascading Crystal Filters

“I am wondering if I could install another
filter in series with the one in my set to give
me better selectivity?”

Cascading crystal filters is not always
practical, your insertion loss may have to be
compensated for by adding an additional am-
plifier—and this is often difficult to do.

73, Chuck, W6QLV




American Made/Fully Solid-State

AV

DESIGNED AND MANUFACTURED BY SWAN

JU\IU N\,

BANDERS

You've asked for them and we've got ‘em! Now .. . with the price down
where you’ll like it . . . you can work your favorite band with reliable simp-
licity. And why not? These single sideband transceivers are a naturally new
follow-on development from SWAN’s recent breakthrough to fully solid-
state-of-the-art multi-band rigs.

Containing FET's, IC’s, Operational Amplifiers, and NO tubes, these
All-American transceivers were engineered especially for the mobile ham
with the XYL in mind. The refreshingly new panel styling of these units
blend handsomely with most car interiors.

v’ Operates directly from 12V DC v' 15 Watts P.E.P. Input
v' SSB and CW modes v’ S-Meter

v Transmit ALC v Smooth AGC

v/ No tune-up time required v No transmitter tuning

. . . Just flip on the power and you're on the air with . . . virtual elimin-
ation of front-end overload, distortion and cross-modulation . .. AND
. . infinite VSWR protection from an open to a short circuit!

Brighten up any day you're on the road by enjoying the “‘extra-pleasure’’
mileage a SWAN Mono-Bander can give. Whether you‘re on the way to or
from the daily grind, travelling cross-country, or just cruising around . . . be
sure your everyday companion is a Mono-Bander from SWAN ELECTRONICS.

These models available:

SWANMB40 (70to7.3MHz) . ............ $249.95
SWANMB80 (3 5tc40MHz2) ............. $249.95
Accessories include:
SWAN MB100 (100 Watt P_.E.P. solid-state Amplifier usable from 3 to 30 MHz with

appropriate filter. Provided with one filter, Please specify band when ordering.) . . . . $139.95
SWAN MB200 (200 Watt P.E.P, solid-state Amplifier usable from 3 to 30 MHz with
appropriate filter. Provided with one filter. Please specify band when ordering.) . . . . $209.95
Additional filters available.
SWAN SS-1200 (1200 Watt P.E.P., tube type, Linear Amplifier) . . . . . . . . . . . . ... $299.00

Financing is available. $25.00 down puts a SWAN Mono-Bander in your car if you take advantage of
Swan'’s Credit Service. Write directly to us for details on how easily you can qualify for this service.

O Swawn

ELECTRONICS

A gueusdhary of Cubig Corpodal

305 Airport Road « Oceanside, CA 92054 » Phone (714) 757-7525
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DX ENGINEERING RF SPEECH PROCESSOR

g 2 _'.F_-

Advertising Rates: Non-commercial ads are 10
cents per word including abbreviations and ad-
dresses. Commercial and organization ads are
35 cents per word. Minimum charge $1.00. No
ad (non-subscriber) will be printed unless accom-
panied by full remittance. Free to CQ subscribers

(maximum 3 lines per month). Recent CQ mail-
ing label must accompany ad.
Closing Date: The 10th day in the third month
preceding date of publication. Because the adver-
f tisers and equipment contained in Ham Shop
<t ABOUT have not been investigated, the Publishers of CQ
$700.00 $1200.00 cannot vouch for the merchandise listed therein.
v Direct all correspondence and ad copy to: CQ
W Each will give you 6-10 db average Ham Shop, 14 Vanderventer Ave., Port Wash-
FOTPRE wrar ington, New York 11050.

B Each one maintains your signal quality
@ But just look at the prices!

COMPARE WITH COMPARE WITH
LINEAR ALL BAND BEAM
AMPLIFIER ANTENNA TOWER

: CAPE COD'S fabulous Hyannis! N.E. ARRL Con-
CERTRRS Y e VE S, A LS vention September 29 & 30. Flea Market, seminars,
Models are available for Collins 32S FM, SSTV, AMSAT, YL trips, 2 pools, goif,beaches,

5ai|i'ng. Early bird registration $3. WI1ZQQ, 17

and KWM-2. Send for free data sheet Barnes Ave., East Boston, MA 02128,

and name of nearest dealer.
SL, SWL, WPE cards. Samples 25 cents. L
THE DX ENGINEERING RF SPEECH PROCESSOR $79.50( | SSoiis "’ cards. docals. Maloo. Press, Box. 375
POSTPAID CALIF. RESIDENTS ADD 5% SALES TAX Toledo, OH 43601.

DX Engineering |
. SL'S “Brownie,”" W3CJI,3111 Lehigh, Allentown,
2455 Chico Avenue South EI Monte, Calif. 91733 EA 18103. {?;t;mg 25 cents.

QSLs. Second to none. Same day service. Samples
§incle5nts. Ray, K7HLR, Box 331, Clearfield, Utah

CANADIANS Free 120 page Electronics Catalog.
ETCO, 464 A McGill, Montreal.

WANT OLD RADIO TRANSCRIPTION DISCS.
Any size or speed. Send full details to WIFIZ,
Larry, 7554 132nd Ave. N.E., Kirkland, Wash.

COILS GIVEYOU ke

HAMFEST: June 3rd. Save this date for the annual
Starved Rock Radio Club Hamfest at Ottawa, IL
Write George E. Keith, WIQLZ/WIMKS, RFD 1,
Box 171, Oglesby, IL, 61348 for details, or see
May QST Hamfest Calendar.

Electronics Equipment; Test Equipment; Panel
Meters; Connectors; Capacitors; Tubes; Transistors;
etc. Inquiries Invited. F.F. Williams, P.O. Box 7057
Norfolk, VA 23509.

SIDEWALK SALE-Every first Saturday-now in its
fourth yvear. Turn vour surplus electronics into cash

at the Southwest’s leading ham store-it's FREE!
Electronics Center, Inc. Dallas, TX 75204.

ALIGNMENT, REPAIR, CALIBRATION of Ham
Rcvrs, Transceivers, signal generators, other test

FOR 80 - 40 - 20 & 15 METERS equipment. All test equipment used traceable to
Y : NBS. SASE for price list or specific price. LEE
ou get coil performance for any band based ELECTROSYSTEMS, 9400 NW Barry Road, Kan-
on years of testing and proof in use. Power sas City, Missouri 64153 g
ratings of 500 and 1000 -watts A.M. Use with : '
EE asg_’szagtmm 60" whip. 234" diam. KLEINSCHMIDT outfit, excellent, $100. Al, Box
ow as $7.25. 551, Glendale, CA 91209.
ORDER TODAY FROM WANT: Heath HW-16 CW transceiver, and HG-

10B VFO in good operating condition. WN4DLL,

t . Clark Evans, 5913 Marta Drive, Tampa, FL 33617.
Ham Counselor Wanted for summer camp in New
Hampshire to teach and demonstrate Ham Radio

Div. of CRYSTEK 51 a‘ctiun.NWritaHnr caIA‘CaBn??E ?f“?h"'“”%'u??g"}?r
1000 Crystal Drive, Fort Myers, Florida 33802 | 4500, ' ooo° e
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SELL: HW-101, HW-32A, HP-23A, and accs. at
c.atalngE Rri:as all built & work. Jerry Repine,
;ﬁ?f LEUTIAN AIRWAYS, ADAK, ALASKA

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-
?gurl‘;age, WBEXJ, 1969 Manz St., Muskegon, M|

DISCOUNT SPECIALS! Clegg FM-27A @ $378!
Standard SR-C146 @ $219.50, SR-C826M @ $258!
Genave, Miida, Mosley, Tri-éx. Gladding, Sonar,
Shakespeare, many others. Also Marine and C.B.
ARENA COMMUNICATIONS Dept. C., 1169 N.
Military Highway, Norfolk, VA 23502.

TECH MANUALS for Govt surplus gear $6.50 ea.:
R-220/URR, R-389/URR, URM-32, TS-382D/U,
TS-497B/URR. Hundreds more. Send 50 cents
(coin) for list. W3IHD, 7218 Roanne Drive, Wash-
ington, D.C. 20021.

WANTED: FM transceiver-solid state-latest model.
Also linear. State condition, price and what crystals.
K6 RQT, Ron, 5541 Mistridge Dr., Palos Verdes,
CA 90274 (213) 541-1122.

MAGAZINES FORSALE: CQ/73/QST/HAM RAD-
IO issues at 10 cents each (plus shipping) from
Lockheed Ham Cilub, 2814 Empire, Burbank, CA
91504. Send list and check. Available issues and
any refund due will be sent promptly.

MODERNIZE FOR PEANUTS! Frame and display
QSL's with 20 pocket plastic holders. Two for $1
7 for $3. Prepaid, guaranteed, Universally used and
approved. Order now. TEPAéCO. Box 198 Q, Gal-
latin, TN 37066.

SAFETY BELTS Tower Clirnl:nini. Nylong (new),
Lanyardfsnaep (used), $23.50. Link, Rt. 111, Mon-
roe, CT 06468.

WE would like to correspond with many radio
amateur operators in the United States. The purpose
of our club is to make friends through radio and by
mail. Please give us letters to the following address.
THE GREEN CLUB, Z.C.—591 1-25, Shinonome,
?ﬂliéaalbgsaka. Japan. Club Manager, Masuo Inoue,

TRADE: 8 MM Movie outfit, mint; for Mint SB-
200; SB220; 30L1 Linear. Replies Answered. WA-
ﬁafs)g. Gearge, 1422 So. Pearl, Independence, MO

NEWS: Free sample cupg of “"Worldradio,”” Ama-
teur Radio’s Newspaper, 2509-B Donner Way, Sac-
ramento, CA95818.

JAMAICA: Reciprocal License now available. Op-
erate from new DX location. Shangri-La Villa &
apts. Offers fully furnished airconditioned apts.
1-5 bedrooms with cook/maids, selfdrive car, swim-
ming pool, for as little as $98 Per weak}mrsnn
double occupancy. Winter rate $140. Special dis-
count for families, groups. Without car deduct $42.
Contact Ken Penchoen, 6 Y5BF, Box 92, Montego
Bay, Jamaica, W.I.

VABILO vsem slovenskim radio amaterjem sirom
sveta za povezavo. Slovenska radio amaterska zveza.
Joze Zelle, WEFAZ, Cleveland, Ohio. K8 ZWH, VE-
3QRT, VE3IDQZ. Posljite Vaso QSL-karto na:
SARU, 1227 Addison Road, Cleveland, Ohio 44103

FOR SALE: Heathkit DX-100B transmitter, As-
tatic D-104 mike, National NC-183 Receiver with
National speaker. $150. R.W. Norton, 4065 A Foot-
hill- Road, Santa Barbara, CA 93110. W6GLW.
(805) 967-5340.

FOR SALE: Heath DX608B, excellent cond. $60.
Hammariund-110C, brand new. $175. 3228 Alider
Ave., Merced, California, WN6 NZO.

WANTED: Sockets for 3FP7 C..H.T.’s', CQ’'s for
Feb & March '72, May '61 and April '66. Lionel
L.Sharp, VKANS,K 19 Kelso St., Chermside, Queens-
land 4032, Australia.

Rubber Address stamps. Free catalog. 45 ty
les. Jackson's, Box 443 F, Franklin Park, IL

sty-
0131.

HOOSIER ELECTROI‘%CS—Ynur ham headquarters
in the heart of the Midwest where only the finest
amateur equipment is sold. Individual, personal,
services by experienced and active hams. Factory-
authorized dealers for Drake, Regency, Standard,
Ten-Tec, Galaxy, Hy-Gain, Cush Crah. Mosley,
Ham-M, Hustler, electronic pocket calculators, plus
many more. Orders for in-stock merchandise ship-
ped the same day. Write or call today for our
quote and try our personal, friendly Hoosier ser-
vice. Hoosier Electronics, R.R. 25, Box 403, Terre
Haute, Indiana 47802.

Mix Pleasure with Pleasure. 1973 Hamburg Inter-
national Hamfest on September 15 only 45 minutes
from fabulous Niagara Falls. RV parking for week-
end only $2.50 with hook-up. Details: Valerie
Orgera, K2 KQC, 187 Main, Hamburg, NY 14075.

WANTED: Interphone for W.E. Type SCR 59 air-
lane receiver, Also, cabinets for a Radiola IV,
eForest D-17 racalvurs. Would consider junker

chassis for them, they need not be in working con-

dition. Joe Horvath, W6 GPB, 522-Third St., San

Rafael, CA 94901.

SELL: Complete Novice stn. HW16, HG10, spkr.,
key. Like new $125. WB4 KDX, 38 Stephens, West-
over AFB MA.01022.

FOR SALE: One Tempo FMP with all accessories
and four sets of crystals for $200. Drake FET con-
verter with power supply for $80. Thomas S. Jacob-
sen, 3371 Decatur Ave., Bronx, NY 10467.

Get it on with C.R.S.: U.S. Callbook $7.45, For-
eign $6.45. Pennwood 24-H Digital clock $14, Hal-
licrafters HA-]1 keyer $100, Vibro-Keyer Standard
gzn. Deluxe $27, Hustler Whips Standard RM-10
6.80, RM-15 $7.60, RM-20 ﬁ.w. RM-40 $10,
RM-75 $14.50, HBy-dain TH6-DXX $139.95, Hy-
Quad $109.95, DB-24B $159.95, 402BA $139.95,
204BA5119.95 180AVT $59.95,14-AVQ $37.95,
400 Rotator $179.95 C.D.E. Ham-M Rotator
$99.95, Authorized sales for Comdel, Hallicrafters,
Tempo/One, Kenwood, Ten-Tec, Elactm-vunica,
Mosley, Pearce Simpson, Regency, Rohn, Shure
Signal bna. Vibroplex, Wilson. Postage or fruighf
collect. Phone or mail your order using Master
Charge or Bankamericard. No one will beat me on
a cash deal so write for a quote now! Conley Radio
Supply, Ron Cﬂﬂleal K7LTV, 405 North 24th St.,
Billings, Montana 5 101. Ph. 4'06-259-9554.

SELL: Heath I1B-101 Freq. Counter 1 Hz-19 mHz
factory checked with DYCOMM VHF Scaler 4-
275 mHz, new, both $230; Heath Remote Control
for Heath Models GRA-227-6, GRA-2956, GRA-
6816 $25; NTS Color TV Course $35. Lesley W.
Williams, 2866 N.W. 34th Tr., Ft. Lauderdale, FL
33311 (305) 731-7013.

Swan 250, $200; Swan TV2B, $250; both mint.
Hlﬂdﬂ ?ﬂEﬁz Gary Leonard, 30 Webster St., Milford,

SELL: Drake TR4 with noise blanker $390; Drake
MC4 $35; Drake DC4 $65; Hustler mast and super
resonators 5 bands $60; Standard C806 M with RP
tone burst, PL board, gain mobile antenna $215;
Tempo 802-3 80W amplifier $90; Heathkit 1B101
counter and I1B102 scaler $200; Heathkit antenna
$5; Bird 43 thruline wattmeter, case, 6 slugs $150;
Collins (Telex) phone and boom mic $30; Brooks
phone-mic handset $10; Automatic Electric 12 but-
ton TT pad $10; Hamm-M rotor $40. All mint
condition, shipping included. WASPDJ, Bernie
?;Jgkféss;ss S. Western, Chicago, IL 60636. 312-

FOR SALE: Gonset Model 3357 v.f.o. for 6, 2, and
220. Can be used with Models |, II, IIl and 1V
Communicators. Price $35. A. Dorhoffer, K2 EEK,
CQ Magazine, 14 Vanderventer Ave., Port Wash-
ington, NY 11050.

WANTED: Heath Digital Clock and CQ, QST, 73
binders. Tom Dornback, KIMKX, 2515 College
Road, Downers Grove, L 60515.

WANTED: Dictionary of American Naval Fighting

ships Vol |1, Good conx. W6 VKY, 1522 Rainbow
Dr., Santa Ana, CA92705.

Clegg 99er 6 meter Transceiver, Telrex Be .
WA2PCL,212/849-8458. Y
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KEY YOUR REPEATER OR DIAL THROUGH ON A
PHONE PATCH FROM YOUR MOBILERIG . ......

m W= m—

WITH OUR TOUCH TONE®" GENERATOR KIT.

e Generates standard Touch Tone® frequencies

e Uses standard 9 V. battery

¢-Operates through internal speaker, external speaker or
wired directly into your microphone circuit

& Only 2-3/4" X 4-1/4" X 1-3/8" - B ounces

* Attractive textured molded plastic case

* Assembles in 45 minutes

* Calibrates in 60 seconds (with frequency counter)

$33.95 KIT $53.95 ASSEMBLED AND TESTED

Add $1.00 for postage and handling in U.S.A., $3.00 foreign.
Allow 2 weeks for delivery.
SEND CHECK OR MONEY ORDER (NO C.0.D.'s) TO:

interface Technology, Inc.
P.O. Box 24565, St. Louis, Missouri 63141

*Touch Tone is & regisiered irademark of the Bell System
(Missowri residents add 3% siate sales tax)
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Quitting - Drake R4B, T4 XB, Gonset GSB-VOI,
Swan V40 w/DC magazines, access., Galaxy con-
sole, test gear. SASE. Charles Pranger, 1932 Bonita,
Las Vega, NV 89105.

3IM CCTV Camera, work, new cond. SASE or $175
H:ﬂ !_l;lshigg D. H. I!laad. 2014 Radatz Ave., St. Paul,

SELL: Drake TR3, AC3 mint cond. Kepko {:wr
sup 500V. 200 ma. Pair 813 tubes. Many other
tijtzaﬂsl Write: WAL ING, RFD 1, Saunderstown, RI

CQ! Assist in worldwide ham genealogy birthday
hunt. Send call, handle, QTH, B/D to: KA4CLA,
R5, Box 111-A, Lexington, SC 29072.

SELL: Reconot. Remington talagrafhars. type-

writers, teletype print $30 ea. SP-600JX and man-

ual sdzén. VOl HH, Box 5000, Carbonear, Nfid.,
nada.

RTTY. Sell Model 28 KSR teletype, $250. no ship-
ing. Electrocom Frequeéency Shift converter modeil
SC250 and Electrocom frequency shift tone keyer

New Price $620. John Ferrara, 146 William St.,

West Haven, CT 06516.

Caringella ACA-1 Audio Compressor. A fantastic
unit; adds abt 8 db boost with no distortion. Sell
for half my cost. J. Haskell, Jr., 135 Country Club,
Rd., Melrose, MA 02176.

WANTED: Info on Kahn Research Labs Model RS-
SB-59-1 A SSB receiver. Box Mahrenholz, K4 QQK,
307 Old Fort, Tullahoma, TN 37388.

| still have used electronic books to sell. Send SASE
(long) for list. James Fred, R1, Cutler, Ind. 46920.

NEED: Coils for R388/51J3 rf 3.5-7.5 mc. Collins
No. 5043060001 & Mixer coil 5-1.5 mc. No.504-
?3546603‘]510' K9BSL, 122 Country Club Dr., La Porte,

Novice-AF-67 xmitter, G66B rec. W/AC-DC pwr
Eng.gsﬂnﬁl;ri WeDJZ, 3748 Floresta Way, Los Angeles

Eico 753, 751 AC, 752DC good $185. Heath GR-
64 rcvr $35, Q Mult. GD-125 $12, WAPRCX, 104
Lakeview Dr,, Pierre, S. Dak. 605-224-4234.

WANTED: Collins PM2 pow sup-CC2 Carry Case-
637T-1 or 2 Port. antenna-advise condition, price-
znﬁsl;lsndafsun. WB4GIG, Box 2665, New Bern, NC

NCX3, matching AC supply clean $145. Commun-
icator Ili, 2 meter $35. WB6VNR, 7104 Deveron
Ridge, Canoga Pk., CA 91304.

Mobiles: Are you interested in mobile oper. and
mobile awards? Drop a QSL to KBAY O, 5142 Nall
Mission, KS 66202 for info.

Clean Out, ton of parts -- to old to build.
bargain list., K. Trites, WELO, 1918 E.
Des Moines, |A 50316.

FOR SALE: Galaxy FM210 - 2mFM w/xtals for
22-82 /28-88/34-94 5 woutput. $100. Burt Chees-
man, WA41KO, Rt. 5, Lexington, SC29072.

FOR SALE: 2 Fisher model 125-AX hi-fi amp. 125
watts ea, with Life time tuber in final. Complete
with service manual in ofiginal cases. My apt to small
for all that sound. $25 ea. Joseph Oliveri, 447 So.
Ocean Ave., Patchogue, NY 11772,

Collins R-388/51J-3 rcvr for sale .5-30 mHz cali-
brated to 1 kc. exc. condx w/manual $365.4061
f'z:;t?;;:r Ave., White Bear Lake, MN 55110,612-

Heath V-7 VTVM, $12 PPD U.S.A. want mini-
mitter Il. Adinolf, WB6 ZWS, 5113 Arvada, Tor-
rance, CA 90503.

Chester County PA ARC meets last Thursday in
West Chester for Information, call 827-7374.

First Class? CIE Ind. Electronics, unmarked, in
binders, w/answers. Make offer. WAATJJ, 5204
Penelope, Knoxville, TN 37918.

SASE for
12th St.,




400% MORE AVERAGE

SSB POWER OUTPUT

sea MIAGNUM SIX
meauaLity R F SPEECH PROCESSOR

Collins -Heath...... $139.06
Drake TAX/TAXB.5154.06
Drake TRI/TR4 ... 51558 85
Yoouu..oonorenenena 3139.95
Kenwood ............5138.65

Add 5% Tax in Washungton

u' .'.l.'l_i:-lu -. ..'l.- 1

133

@® 4 TIMES THE SSB POWER ON ALL BANDS

® ADDED PUNCH FOR PILE-UPS

® EXCELLENT VOICE QUALITY

® SPLATTER FREE, NARROW BAND OQUTPUT SIGNAL

® SOLID STATE DESIGN

® PUT YOUR TRANSMITTER TO WORK FOR THE FIRST TIME

INITS LIFE. POWER UP WITH A MAGNUM SIX FOR MORE
ADDEL POWER PER $ THAN ANY OTHER METHOD!

Sena for FREE Brochure

Communication Technology Group
31218 Pacific Highway South
Federal Way, Washington 98002

Outperforms
ALL OTHERS!

NOW...Your BOMAR
DEALER Has Ample

Stocks For All Pop-
ular 2-METER TRANS-
CEIVERS and SCAN-
NERS Plus Certificates
For Special Crystal
Needs

\, WRITE FOR NAME OF NEAREST DEALER
Y
d -"'\ :* - A i
\. the “longplaying” crystals

Py CRYSTALS
BOMAR CRYSTAL COMPANY
201 Blackford Ave., Middlesex, N. ). 08846
Phone (201) 356-7787

«=>

A Diwvmion of Bicil Systerma Ine

Payne Radio Presents the Incomparable

ALPHA T7

Featuring the new Giant from Eimac,
the 8877, grounded grid triode with
1500 watts of Plate dissication. Now
only $1495,

12 months warranty with 24 months
on Power transformer and oil-filled fil-
ter capacitor,

Phone/write DON PAYNE, K4/D for a bro-
chure and a King-size trade.

PAYNE RADIO
Box

525
Springfield, Tenn. 37172

Phone Nites-Sundays
(615) 384-5643

Phone six days
(615) 384-5573

TS 900
SS8 TRANSCEIVER

$795.00

R-599 SOLID STATE

RECEIVER

$389.00

T-599 HYBRID

TRANSMITTER

$429.00

KENWOOD

TS5118
S5S8 TRANSCEIVER
$415.00

“ONE™
SS8 TRANSCEIVER
$3498.00

AC/ONE
POWER SUPPLY
$99.00

DC/1A
POWER SUPPLY

SBE
SS8 TRANSCEIVER
$969.00

(AC Supply Included)

These and other popular Ham Eguipment available at:

SPECTROSONICS, INC.

NORTH: [ - ] SOUTH:
10349.59 S, Western Ave. = 106 E. Washington St.
Chicago, 111, 60643 Momence, 11, 60954

(312)233-8094 (B1S)47246610

SEND FOR FREE CATALOGUE
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R
oy STANDARD

sells more STANDARDS
than Erickson....and here’s

why

SUMMER
PACKAGE

WITH

® Charger

® “Stubby’ antenna

® [eather case

® Ni-Cads

® 94/94, 34/94 and one
channel of your choice

SAVE $50.00

| COM
1IC-20

12 Channels
94/94 - 34/94 -

16/76 - 28/88 - 52/52

supplied MOSFET Front End - 5 helical
cavities - Signal Strength/Qutput Metered
Modular Construction only $289.00

rempo TALK POWER!

POWER AMPS

up to 135 W OUT
with 1 to 25

w drive
from

mobile,
base or

|

Solid State
Micro Strip
Circuit
Ready-to-go,
Cables supplied
all U.S. made
In stock. Shipped same

day UPS ppd. for Cash-
ier's Check or MO,

BMODEL BOWER [injoul) BRICE

i 1s.00
ias.aa
11800
10 80
I195.00
170.80
11%.80

%2 IwW2sw I
5872 law/Sow
s028 I Waow

102 lowas + w
e Iwas + w
Ioe2-1 lowa2e + W
l002-)8 IW/r0 & 'W

ERICKSON
COMMUNICATIONS

4655 North Ravenswood Avenue
Chicago, IIl. 60640 (312) 334-3200

CQ e June, 1973
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FOR SALE: Heath EC-1 Analog Computer-new-
iﬂl?s. WAB CKT, John Wagner, 950 Sue Dr., Caro,
|1 48723.

Drake 2B, 2BQ, Q-mult-spkr, 2 AC xtal cal., 2 extra
xtals, manual. Orig. owner $185. Gerry Skloot, WB-

%:#;(, 158-14 85 St., Howard Beach, NY 212-641-

Gertsch FM 3 freq. meter 20-1000mc and DM-3
deviation meter, like new assetonly $175. K6 KZT
4434 Josie Ave,, Lakewood, CA90713.

FOR SALE: Radio published in San Francisco.
1924-1935 62 issues, Modern Radio 1932 5 issues.
1933-3 issues R9 1935 - 3 issues. Best offer FOB
Douglas, 2254 Pepper Dr., Concord, CA 94520.

WANTED: Keyer cheap, Ham magazines-books do-

nated-Will pay postage etc. Ken Hand, WN2 EUF,
Bridgehampton, NY 11932,

SELL: DX100/B built in VFO, Fac. for SB-10 $55.
HQ-100C $100, CB rig HB-400 $95, Buy SWR
bridge and trap beam. WN3SCP, 340 W. 2nd Ave.,
Latrobe, PA 15650.

SALE: Solid Hardwood cabinets for Solid-state
Ergjeghsjﬁend SASE. 2613 Mural Dr., Chamblee,

28 KSR Cabinet floor model with LESU, wiring and
plugs Sell or Trade. D. C. Harrington, 1620 Gar-
dena Ave., Fridley, Minn. 55432.

FOR SALE: Homebrew solid state IC keyer, built
in monitor. 10-50 wpm. excel. condx. First check

;T{*]g.gﬁ takes. WN5 DXK, Box 28, Davenport, OK

SELL: Intl Crystal 6 M converter mounted on chas-
sis with own pwr sup. 7TMC IF. works fine. $10.
KEOUQ, 268 Annia Ct., Chillicothe, OH 45601.

FOR SALE: Heathkit HW-16 xcvr, $80. Hy-Gain

18AVQ, $45, 100 ft. RG68U, $10. 540 Stony
Brook Dr., Somerville, NJ 08876.

SELL: Drake 2-NT, like new $99, Wanted: Swan
VX-2 VOX. WB4PLL, Blake Tucker, 6112 Beach-
way Dr., Falls Church, VA 22041.

WANTED: Bird 43 wattmeter elements, Collins
Rackmounts for S-line. Sell or trade Pentax cam.

lenses, 20,24 or 35 mm sizes. Charles Simmons, Box
575, Atwater, CA 95301.

$10 for Oscillator Band Switch Wafers S1G BI-
2374 ancj SIH B12375 for National NC-300. WN-
3 UDS, Ric, 143 Fairhill, Churchill, PA 18966 .

Printed Circuit Negatives made. SASE and quarter

for info/prices. P-C Nega Systems, 186-80t
Niagara Falls, NY 14304. 4 S

FOR SALE: Heath HW-16, fact. aligned, calibrated
es 5uldered._Heath spkrs 8 extals, first check for
%qlvnﬂwtéaggs it. WN2COS, 247 Cliff Ave., Pelham,

Galaxy 300 xcvr with AC pwr sup for sale. Best

offer. Bob, WA3IFMF, 113 Whitemarsh R -
more, PA 19003. MI 2-1099. PGS

invader 200 - $150, BC221 freq meter - >
Electronics 22 watt 2m. fm basg -$60. Wﬁzuﬂﬁl;

E?l;alley View, Trenton, NJ 08620. 609-585-

FOR SALE: Swan 350, AC & DC supplies. Excel

condx. Best offer, U ship. WAl EUF, 78 Delaware
Ave., Manchester, NH 03104.

AK3I3 Horn Wanted. W.W. Randall, K6 ARE, 1263
Lakehurst Rd., Livermore, CA 94550. '

FOR SALE: Language course for Spanish, French
and Italian. Set of 12 records and lesson books, 33-
1/3 rpm. Great for foreign QSO's. $10 plus post.
W6BIZ, 528 Colima St., La Jolla, CA 92037.

WANTED: Tube checker, mutual conductance type
also Heath Speed control & line voltage monitor.

T. Coddington, WB6 AWC, 7825 Scotts
Lakeport, CA 95453, Valley Rd.,




| ELECTRO[ELEGTRO?
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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 is a must for every DX'er.

$1.50
CQ Binders
Convenient and economical are the words for

CQ's beautiful maroon and gold binders. In-
diwidual i1ssues can be removed quickly and eas-
ily without damage to the magazine Save
precious time as reference copies are within
immediate reach in this handy binder. $5.00

The New RTTY Handbook

A treasury of vital and “"hard-to-get’’ informa-
tion, this book 1s loaded with valuable equip-
ment schematics, adjustment procedures, etc.
A boon to beginner and pro. A special section
on getting started, written by Byron Kretzman,
W2JTP, a well-known authority in the field.
$3.95

Surplus Schematics
Ken Grayson has loaded this book with schem-

atics for currently popular pieces of conversion
gear, making it invaluable to amateurs as a
guide to surplus gear. $2 50

Antenna Roundup |
Edited'by Art Seidman, a 160 page mass of
antenna information directed at answering a
multitude of questions surrounding the mys-
terious antenna. $3.00

Antenna Roundup ||
Ten big theory articles backed up by 82
detailed and illustrated construction projects
from VLF to microwave, long wires to 17 ele-
ment beams and Sterba Curtain arrays. $4.00

Shop & Shack Shortcuts
A volume packed with hundreds of hints &

shortcuts collected by Don Stoner, this will
help anyone to dress up his shack, /mprove
shop techniques and increase efficiency and
equipment $73.95

CQ BOOK SHOP

CQ Anthology Il
1952-1959 250 pages of more recent but still
hard-to-get important articles from glorious
yvesteryear. $3.00

Electronic Circuit Handbook |
Written by Tom Kneitel, WB2AAI, this details

150 of the most often needed circuits in 11
great chapters. Invaluable for beginners and
old-timers alike. $3.00

Electronic Circuit Handbook |1
Tom Kneitel's own sequel to Vol 1, this

volume delivers 159 additional circuits that
will appeal to all amateurs. Each circuit s
fully described in text with complete schem-
atics. $3.00

Surplus Conversion Handbook
Compiled by Tom Kneitel, WB2AAI, this con-

tains 192 pages of conversion articles, cover-
ing almost every piece of surplus gear worth
the effort to convert to ham use. $£300

Antenna Handbook |

All new information on transmission line
theory, Attenuation, |Impedance, Standing
waves, Resonant and nonresonant lines, cur-
rent distribution, free space 3 dimensional pat-
terns of long wires of all practical length and
much, much more by Ken Glanzer. $4.00

The New DX Handbook
Don Miller's 200 pages of valuable technical
information and operating aids, most of which
has never been published before and can be
found in no other volume contains Great Cir-
cle Bearing Charts. $5.00

RTTY FromA To 2
This new RTTY Classic has been produced to

fill the gaps in RTTY knowledge among ama-
teurs and professionals alike. 16 chapters and
224 pages. This book 1s a must in your tech-
nical library. $5.00

103 - Simple Transistor Projects
The aim of this book is to familiarize the begin-

ner and advanced experimenter with the handy
source of reference circuits. $3.45

TE—

0 ANBHOIORE B s b s s s A b B s o8 50 0wl $3.00 0 Shop & Shack ShOFtCULS -« .-vcveernncrncsanns $3.95

EIRR L H W e e S $1.50 1 Electronic Circuits Handbook | .............. $3.00

O CQBinders .......ccocciivivriannavaccnnenss $5.00 O Electronic Circuits Handbook Il ----..oonn... $3.00

O New RTTY Handbook ....ccccconseveccasanes $£3.95 J  Surplus Conversion Handbook --«-vvevvvvnnn $3.00

i SUrplus SEIIMEICE. . s v eassrissdssianssseca $2.50 1 AntennaHandbook | ........coovevveceennnnn. $4.00

0 ANENNE ROGNEUP 5o iiceaiSacinsiinsvaes $3.00 (0 New DX Handbook .......ccocvivininnncnnns, $5.00

O Antenna Roundup Il «cvveerreensescaronsnns $400 U RTTYFromATo?Z .. .... R e M e $5.00
0O 103 - Simple Transistor Projects ... $3 45

NAME

ADDRESS

CITY

STATE ZIP

New York City and State residents must add sales tax applicable to your area.

COWAN PUBLISHING CORP. Book Div.

14 Vanderventer Avenue * Port Washington, L.I., N.Y: 11050




For sale: Waters phone patch $40, Codax keyer
$50 and dummy ant 384 - $35. Ameco 2m, GM
conv and PS $40 more. K2 AEQ, 3469 Major Dr.,
Wantagh, NY 11793,

Collins 51J4 No. 3853 1 kc readout 540 thru 30.5
unmodified desk cabinet $400. Johnson kw match-

box, swr $90. All xclent w/manuals FOB Art Ford,

é 8’ 56 Gildare Dr., E. Northport, NY 11731,
n u r Wanted: schematic and/or manual for Dumont 208-
B scope. WA3INUV, 113 Highland St., Portland, ME

Wanted: H in beam model DB-10-15A in excel-
YOU CAN BE lent cnndx?g;llgu need two hvgain rnncla'l BN-86

baluns. WAIHRN, C. Pitcher, 5 Whitehall Court,
WEARING THE GREEN Buffalo Grove, IL' 60090. :

L "

in your poc ket For sale: QST magazines 1915-1929, Will break col-
lection in complete years. Also have Canon FLB85-
300mm telefoto 200 m lens. Paul Kiluwe, Box 28,
Cedar Lake, MI 48812,

Help! need Motorola TAl139, TA3GGV-8-54 sche-
matics or inst. manual. Reasonable. K4GDG, R4,
Box 165, Crossville, TX 38555.

Recr National NC-303, xmitter Johnson |nvader,
make fair offer each. W3 GEB, 4640 York Rd., Bal-
timore, MD 21212,

wanted: Heath SB600,5B620, and SB650. K1 LGB,
135 Country Lane, Bristol, CT 06010.

Worked So. Amer, certificate. Work all 13 countries
Send list and $1. HC1TH, 4805 Willowbend Bivd.,
Houston, TX 77035.

Sell 3600-0-3600 plate xfmrs at 1 amp, 110/220
ri & FOB $25. Want Telrex beams. Paul Bittner,
14 4th St. S., Virginia, MN 55792,

Radio control model airplane enthusiasts please
contact Jim Brink, WB4 R, POB 3734, Fayette-
ville, NC 28305. 919/ 485—3600.

Tubes, 201 A, wanted. R.W. Randall, K6 ARE, 1263
Lakehurst Rd., Livermore, CA 94550.

if you'll contact me =--=-ask
10HY . _
about the HI-SAVINGS PLAN | 530 series 818, Senrenk, 2707 Mehits R Mok:
" " ison, WI 53713,
When you need ham  gear &

| An easy way to learn the code. Details explained

accessories... oo Call N ;tiﬂET ﬂ?a?ﬁf%ﬁ“ﬂ?ﬁ'?“ $3.74. KAEUW, P.O. Box

Sell: Variacs, 110V input, 0-20V at 20 amps out.
$17;PL172 socket - $10, DC sup for SBE-33, $20.
Trammell, 1507 White Oak Ct., Martinsville, VA.

Sell: Collins 32Vv3, HT-9 xmitters, HT-18 VFO,
NC-109 rcvr, all like new. HG-303 xmitter, V-10-
VFO, new in cartons. Also surplus equip. W2 VEZ,
230 Schiller, Buffalo, NY 14206.

For sale: Drake C4 console. Practically new. $225.
FOB. Need 2 KW PEP linear. W3MSN, 5108 Boulder
Oxon Hill, MD 20021.

FOR SALE: National HRO-500 rcvr $1100, Heath
GR-78 portable general coverage rcvr $110. Jack
Hardman (201) 239-1050.

Rotary Ceramic Switch, 2 deck, 1 circuit, 4 posi-
tion indexed at 90 degrees. 35 cents. 10/$3.20. Add
post. Ken Maas, Burlington, Wi 53105.

: WANTED: Country music zZines, picture -
73 Alan McMillan W@JJK | WANTED: Country music masazines, pictures, rec.
Reed, Manitou Beach, MI 49253,

SELL: Valiant $100, small Matchbox w/m $60,6 m
ALL T /S N / PM g;zrtﬂsfm%ttl;\:iﬁg— Fr'q; 15;1;%IWJMFT: ot
C : Tues, /Sat.-Noon/5 - : :
Al Mc Millan WGJJK SELL: Clegg 22'er FM, New Factory Warrant
( )03 ﬁ?gi thisﬁsfﬁllgzlgggg Mountville, Maple Hts, O
712 23-0142 . Bt
B&WSI f . iti
WRITE: HOBBY INDUSTRY H“.;" rfé?gni%?#z DR 5058 SR STa FOm
Box 864 ' '
j Radi I M i ;
Council Bluffs, Iowa - 51501 contact Jim Brink. WB4ETH Bon Ty5iasts please

ville, NC 28305, Ph 919-485-3600.
90 e CQ e June, 1973




KLM ELECTRONICS

KLM 144-148-16

F.0.B. San
5% Sales Tax for California Residence

KLM Electronics is now manufacturing an All VHF-UHF antennas feature the famous Oliver
improved line of all Oliver Swans Antennas Swan ‘BANDPASS’ characteristics—valuable in re-
including three 6 meter, seven 2 meter, three ducing harmonic and spurious radiation and reducing
220, and two 432 antennas. front end overload due to strong, local ‘out of band’

S .
KLM Electronics aiso makes specials for military, Commercial and scientific requirements.

See your dealer or write for full data sheets and catalogs . . . See other KLM ads in this issue for the
KLM VHF-UHF amplifier line!

All Available from “The C Equipment Innocvoators”

KGKBE K6HCP E&Mmmﬁo’ws ‘WI::MY::
100 WATTS from aTR-221
YES... 1-10-0 BOOSTER
e THE ULTIMATE in MoBiLE rowen usiva vour  $ D D ()00

PERSONAL PORTABLE

UHF models now available...

MODEL 470-25 37WATTS IN 1530 OUT $197.00
MODEL 470-30 1-2WATTS IN 20-30 OUT $227.00
ab
PLUS the old reliables...
10-0 10 W input 100 W output $195.00
D 10 W input 40 W output 99.95
ES 1 Winput 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 l\ _fb_
RIVIERA BEACH. FLA. 33404
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NEW’ lc KE YEH Want to buy: Rotory spark cap, oscillator, trans-
g former and early wireless gen. WAl AWX, 161 Bob

Hill Road, Ridgefield, CT 06877.

For sale: revised plans and spcs for 45" crank-up

tower, self-supporting, easy to build. Send $2 to
D&D, 1007 Janlee, Burkburnett, TX 76354,

For sale or trade for SSB xcvr - complete novice rig
2 rec, xtras. Send sase for list. WN6 POA, Box 127,
Tustin, CA 92680.

SELL: new sockets for 304TL-4-125 A-4-250A-4-
400A-4 x 150, Alse chimneys. M.E. Knowles, 9
Brown St., No. Billerica, MA 01862.

I KETER

Collins 30S-1 for rebuild or salvage for parts. Will

HOLD E - § o sell or swap. WA9 AOI, R3, Box 191, Pulaski, WI
| 54162.
| - PArOMAR BROINGERS WANT: Several roller-cool inductors with turn-

count dial from BC-375. WPCOS, Creeknoll, R 1,
Rochester, MN 55901.

, FOR SALE: Seneca VHF-1, mint, built-in VXO for
+ Self completing dots and dashes. stable c.w. Silicon rectifiers, W2CVW, 13 Robert

» Dot memory for easy keying. Circle, S. Amboy, NJ 08879. Price $125.

* Precisi ; i1e. Cleaning out shack: tubes 53 cents up. Electronic

T“mn"_fﬂ_thﬂr touch key buiit ":" + components 99 cents bag. 1001 items, PP. SASE.

e Sidetone oscillator and speaker built-in, ﬁhﬁh EEIergerun, WASUSU, 616 N, llth, Carlisbad,
* Retay output keys 300-V @ 100-ma. i

: TRADE: Bell & Howell compact 16 mm movie cam.

* Keyed time base. Instant start.' in leather case. Magazine loading, no threading of

¢« 5.50 wpm. Perfect dot-dash ratio. film. Want 30S Collins or equiv. to drive 30L-1.

SASE. W6 AT, 367 Northwest St., Vacaville, CA,
Allied A-2516 with spkr $110 PPD. Mint Vibro-

plex new $18 or best offer. Both guaranteed. Jerry,
PALOMAR WB9 HAD, RRI1, Crescent City, IL 60928, 815-683-

2773,

E “ Gl “ E E R s SALE: EICO 753 transceiver & p.s. modified for

stability $100 or trade. K6 THQ, P.O. Box 3344,
BOX 455, ESCONDIDO, CAL. 92025 Industry, CA91744.

FOR SALE: KWMI /AC supply, SX96, 12 AVQ-
Antec 1 antenna tuner. All low price. ETIGK,
HQ AFSCSMR62, Andrews AFB, Wash, D.C. 20334

FOR SALE: RCA mfg., 50 mc amp. pair 4-125s,
TVI shielding Separate 866 pwr sup. Both rack

« Send QSL or postcard for free brochure.

CRYSTAL BARGAINS

mount. Offer, P.L. Lemon, 3154 Stony Point Rd.,
Dopend on ... Santa Rosa, CA95401.
We supply crystals Trade or sell CQ’s from 1946 and QST's from 1916
Want Handbooks, call books, and early radio and
from 16KHz to 100 wireless books and mags. Erv Rasmussen, 164 Lo-
MHZ. wa 6 million well, Redwood City, CA 94062.
crystals in stock. et WANTED: SB-500 converter, any condition, Per-
SPECIAL ‘ ring, 3013B Independence, Metairie, LA 70002.
E DIVISION OF BOB
Crystas formostam-  WAL6 SO | | 56 2R, ey DIGER Come iy SYOAC Pt
: : : - ubes new $2.50 ea. 3 for
ateur 2-Meter F.M. 3088 Criceid B 27. P. Feely, 15 Locust Hill, Yonkers, NY 10701.
H . stal ur,
Transceivers: FmrLyurs SELL: Poly-Comm 6-2 Trans. w/manuals, needs
$3.75 Each Florida 33901 work, $1155. Jack Leber, WB2JTJ, Bemus Point,
. ™ 4712.
Inquire about quan- 813) 936-2397
ti " . 0 dil’ i ( ) SEND me articles about Ham Radio, ESP, TVI,
ty prices. Or I Send 10¢ for new Will return them if desired. WA1GFJ, Gabe, 17
rect. Send check or catalog with Whitney St., East Hartford, CT 06118.
money order. oscillator circuits SELL: PRD Model 504 Het. Freq. Meter. Covers
and lists of 100 mHz to 10 GHz. New, $350 Will trade for

antique radios, tubes, etc. Write. K2 CDS.

For first class mail add 15¢ per thousands of

crystal...for airmail add 20¢ ea. frequencies in CQ Mags. Oct-Nov-Dec ‘71 30 cents ea. Jan-Dec 72

stock 40 cents ea. Complete $4. QSTs Oct-Nov-Dec "71

W2 Bl 123 Davis Ave., Hackensack, NJ 07601,
- avis Ave., Hackensac .

SPECIALS! CRYSTALS FOR: :

Frequency Standards SELL: Hammarilund HQ1 70 A receiver with manual
100 KHz (HC13/U) $4.50 $150. WA2 MKY, 742 Woodfield Rd., West Hamp-
1000 KH: (HC6/U) 4.50 stead, NY 11552,

Almost All CB Sets, Trans. or Rec. 2.50

(CB Synthesizer Crystal on request) Transformers Rewound — Jess Price, WACLJ, 507
Any Amateur Band in FT-243 1.50 Raehn St., Orlando, FL 32806.

(Except BD meters) 4 for 5.00 :

. fayette HC-20c on ten mtrs. $45. DX-150 A-$85.
Color TV 3579.545 KH: (wire leads) s }j:gg WBS DML, 1795 Alcoy Dr., Columbus, OH 43227
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THE GALAKY 990A

MORE POWER, MORE FLEXIBILITY FOR THE Fixed Station

.

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

The GT-550A is the best transceiver on the market for the money. Bar none. Costs just $595.00 and
runs 550 watts. Operating either fixed station or mobile, this transceiver is guaranteed to have a
top frequency stability after warm-up. We're so proud of the stahility we include a graph with each
GT-550A showing the purchaser how stable his radio was when it went through final check. 550
watts SSB; 360 watts CW; sensitivity better than .5 uv for 10 db S+N/N; stable—45 db carrier
suppression; 25 KHz calibrator and vox option; no frequency jump when you switch sidebands.

RFS50A contains high accuracy watt meter; calibrated in 400 and 4,000 watt scales; switch
for forward or selected power; switch to select 5 antennas or dummy load. Order No. 857

Ham Net $75.00

RVS550A is a solid state VFO. Function switch selects the remote unit to control Receive-
Transceive-Transmit frequency independently. Order No. 856 Ham Net $95.00

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

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

Hy-Gain's Super Thunderbird THEDXX

» "Hy-Q" Traps + Up to 9.5db forward gain « 25db front-to-
back ratio « SWR less than 1.5:1 on all bands + Takes maxi-
mum legal power + 24-foot boom. Order No. 389

Ham Net $179.95

Hy-Gain's 18 AVT/WB

« Wide band performance, 80 through 10 meters * Three Hy-Q
traps * Top loading coil » True 1/4 wave resonance on all
bands * SWR of 2:1 or less at band edges. Order No. 386
Ham Net $59.95

Hy-Gain’'s Thunderbird TH3Mk3 (not shown)

« "Hy-Q'" traps +« Up to 8db forward gain + 25 front-to-back ratio
» Takes maximum legal power. Order No. 388 Ham Net $144.95
Hy-Gain’s 400 Rotator/Indicator

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

EASY FINANCING +« 109% DOWN OR TRADE-IN DOWN + NO FINANCE CHARGE IF PAID IN 90
DAYS + GOOD RECONDITIONED EQUIPMENT -+ Nearly all makes and models. Our reconditioned
equipment carries a 15 day trial, 90 day warranty and may be traded back within 90 days for full
credit toward the purchase of NEW equipment. Write for bulletin. Export inquiries invited,

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

F
11240 W Olympic Bivd_, Los Angeles, Calif 90064 213/477-6701
931 N Euclid. Anaheim_ Calif 92801 J14/772 9200
Butler, Missoun 64730 816/679-3127

World's Largest Distributor of Amateur Radio Equipment
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WHICH ANTENNA WINS THE CONTEST ?

In open competition against thousands of commercial and home-brew antennas, WA1JFG won the New England
championship with a Gotham beam, by a margin of 5982 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
momals 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?

nu An Worked 42 countries in two weeks with
my Gotham Quad and only 75 walls. ..
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 lbs. Net Weight: 25 Ibs.
Dimensions: About 16" square.

Power Rating: 5 KW,

Operation Mode: All

SWR: 1.05:1 at resonancec

Gain: 8.1 db. over isotropic

F/B Ratio: A minimum of 17 db. F/B

Boom: 10" long x 1% " 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 Flements: 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 7% ” tubing and short
section of dowel. Plated hose clamps tighten down
on telescoping sections.

Radiator Terminals:
fittings

Feedline (not furnished); 52 ohm coaxial cable

Now check these startling prices—note that they
are much lower than even the bamboo-type:

Cinch-Jones two-terminal

10-15-20 CUBICAL QUAD...ccovvvviviciancnaee. $41.00
10-15 CUBICAL QUAD-...cccciviimminianiniinins 36.00
15-20 CUBICAL CRIAD -scs0-50-00i00sinessaconsin 38.00
TWENTY METER CUBICAL QUAD........  31.00
FIFTEEN METER CUBICAL QUAD........ 30.00
TEN METER CUBICAL QUAD --ccccvvvnne. 29.00

(all use single coax feedline)

GOTHAM
1805 Purdy, Dept. CQ,
Miami Beach, Fla. 33139

sThe first morning | put up my 3 ele-
Bm ment Gotham beam (20 ft) 1 worked
YO4CT, ONSLW, SP9-

ADQ, and 4UIITU:

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 4"
and 1” alumnium alloy tubing is employed for
maximum strength and low wind loading; all
beams are adjustable to any frequency in the
band.

o 0 P O, U L. & EL Y ittty 24
)Ry R | TR D o cvmtiadyaess 38*
BEE D ..o 8T T BRI S e 24
W R onsuivanenaion B0 BEE B ciscnsnson 34*
3 L N JZBE. 'R ceerrecitrmein 31*
$EL1S .......... 31* 20 Doom
FEL A ittt ST
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 swiltched to twenty,
using .2 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, WASCZE, KISYB, K2RDJ, KIMVV,
KSHGY, K3UTL, W8QIC, WA2LVE, YSI-
MAM, WASATS, K2PGS, W2QIJP, W4IW],
K2PSK, WASCGA, WB2KWY, W2IW], VE3-

KT. Moral: It's the antenna that counts'
FLASH! Switched to 15 c.w. and worked KZ5-

IKN, KZSOWN, HCILC, PYSASN, FG7XT,
XE2l, KP4AQL, SMSBGK, G2AO0B, YVs-
CLK. OZ4H. and over a thousand other stations!

V40 vertical for 40, 20, 15, 10,

B IRIIEE oo dcdion i iah i st it TR IS
V80 vertical for 80, 78§, 40, 20, 15,

10, 6 meters .......... i ] $20.95
V160 vertical for 160, 80, 75, 40, 20,

RS, HOL 6 TIUIES. oo e 13 ot sthphmensrydivectioriund $22.95
“"HOW TO ORDER: Send money order (bank,
store, or United States) in full. We ship im-
mediately by best way, charges collect

DEALERS WRITE.”
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Two Meter—5.2 db Power Gain give your mobile signal
Colinear Mobile Antenna | the blg push!

5.2 db gain over 1/4 wave ground this Iarge aperature’

plane

| SWR at resonance . . . typically 1.1:1 two mEter

| Bandwidth . . . 7 MHz for 1.5:1 or

better SWR antenna will create
I Power Rating . . . 200 watts FM . .
€ a new dimension

| Height, including mount . . . 78"

|

|

! Radiator . . . 17-7 PH stainless steel in amateur

| Field adjustable for lowest SWR bl . t
CHOOSE FROM TWO VERSIONS mobiie Cﬂmﬂ'_llll'llca 101S.

MODEL CGT-144 (illustrated) antenna com- —where action counts,

lete with trunk lip mount for easy, no holes

installation on side or edge of trunk lip. 180°
swivel included for adjustment of antenna to EEt the

absolute vertical. Supplied operational with . .
17* MIL spec RG-58-U and-RL-259 transceiver dBCISIVE advantage
connector factory attached. Antenna is remov-

able from mount. Shpg. Wt. 3.34 Ibs. $37.95 of co]mear power gain
MODEL CG:144 — Antenna only with 3"-24 -
base to fit all stangal:; riobiley ba:l mounts. Del’formaﬂce,

: b S. $24.95 i n ° o
i transmitting and receiving!

e

Fairfield County Connecticut Hams - Visit

our Norwalk Store for Great L ocal Service.
ARROW) . come: e

NEW YORK CITY. N.Y. 10007, 97 Chambers Street, 217-149-44) Hetween Broadway and Church Street
BAYSIDE QUEENS. N.Y. 11361 207-02 Northern Bivd., 2124230910, Half Block East of Clearview Expressway
NANUET, N.Y. 10954 195 West Route 59, Half Mile East of Thruway Exit 14

Fﬁﬂh"”NGDALEI L.I. N.Y. 11735 900 Route 110, One Mile South of Republic Aviatywon

MINEOLA, N.Y. 115017 525 Jericho Turnpike, One Half Block East of Herricks Road
TOTOWA N.J. 07511 225 Route 46,.20]1-256-8555
NORWALK CONN. 06850 18 1saac Street, Shopping PI
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Another American Favorite!

A discriminating ham and Yaesu prod-
ucts go together like that old Amer-
ican favorite, ham and eggs. That's
why there’'s an ever-increasing de-
mand for the complete line of amateur
radio products now available from
Yaesu Musen USA Inc.

Yaesu products are a natural for
American hams because of their strict
standard of high quality. And because
Yaesu now has its own factory in the
U.S. to provide direct service and to
back up its dealers throughout the
country.

Another American favorite. Ham and
Yaesu.

Rosecrans Ave., Unit #29,

YAESU MUSEN USA INC.
7625 East

Paramount, California 90723
\/ Phonea: (213) 633-4007

YAESU

YAESU DEALERS:
HENRY RADIO STORES

Los Angeles, Anaheim, Calif.; Butler, Mo.

HAM RADIO OUTLET
Burlingame, Calif.

RACOM ELECTRONICS
Renton, Wash.

WILSON ELECTRONICS
Pittman, Nev.

ED JUGE ELECTRONICS
Fort Worth, Dallas, Texas.
AMATEUR ELECTRONICS SUPPLY
Milwaukee, Wis.; Cleveland, Ohio.
FRECK RADIO & SUPPLY
Asheville, No. Carolina.
HARRISON RADIO
Farmingdale, New York, Valley Stream, N.Y.



10,400,000 Watts!

EIMAC super-power tetrodes provide transmitter “building
blocks'' up to 10.4 megawatts, 100% modulated.

1.3 megawatt carrier 100% modulated

q' magawatt carriar 100% modulated

Yz~ m

— Draw your own

10.4 megawaty transmitter here,

For information on the X-2159 and X-2170 super-
power tetrodes, contact the EIMAC Division of Varian,
301 Industrial Way, San Carlos, California 94070. Or any
of the more than 30 Varian /EIMAC Tube and Device
Group Sales Offices throughout the world.

divis.iﬂn
varian
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