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NEW Heathkit SB-500
2-Meter Transverter

Put Your Heathkit SB-Series Rig
On ““2"" For Only $179. 95"

e Provides complete 2-meter capability for SB-101,
SB-110A, HW-100 and the SB-301 ;‘401 combination
e USB, LSB & CW operation ¢ 144 to 148 MHz
coverage e 130 watts PEP input ... 50 watts PEP
output e Highly sensitive receiver ¢ Fast, easy tuning
e No cable switching ¢« Handsome SB-Series styling

Now, in answer to many requests, Heath has a fast,
low cost way to put you on two meters . . . without
having to buy a whole new rig. If you own an SB-101,
SB-110A, HW-100 or the SB-301/401 combo, youre
almost there. Here are the details on how to get on
“2" — the SB-500 way.

Here's How It Works. In the receive mode, the SB-300
takes an incoming 2-meter signal and heterodynes it
to ¢ither 6 or 10 meters, where the low band gear
handles it in the usual way, On transmit, a 28 or 30
MHz driver output is heterodyned to 2-meters, ampli-
hied and coupled to the outpul.

Here's What It Delivers. When used with any of the
gear above, the SB-500 2-Mcter Transverter gives you
complete 2-meter SSB or CW transceive operation
from 144 to 148 MHz. A pair of inexpensive 6146's
in a push-pull AB1 circutt dehiver a husky 50 watts
output into a 50 ohm nonrcacuve load. Final plate
voltages are derived from the driving unit, but all
other operating voltages come from a built-in power
supply no extra supply 1o buy. Receiver sensiivity
is 0.2uViora l10dBS +N/N ratio...that means sohd
copy QSO’s. A front pancl on-oftf switch places the
SB-500 into operation or allows the low band gear to
operate straight through to an antenna or drive &
lincar ... a combination of complete rear apron jicks
and internal relav switching climimates troublesom:
cable changing. Rehable reliny rolled T R
ing too, Tunig s st amd o '
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monitors either final plate current or relative power.
ALC voltage is supplicd to the driver to aid in pre-
venting over-driving and distorted signals. A built-in
| MHz cryvstal calibrator is also included.

Solid, Stable Construction. The sensitive recerver and
oscillator go together on well planned circuit boards.
l'o insure stability and make adjustment more exact,
the transmitter and power supply components are
rugeedly chassis mounted. The SB-500 comes com-
plete with all interconnecting cables too. Start en-
joving the QRM-free world of 2-meters today . ..
with the new Heathkit SB-500 . .. another hot one
from the hams at Heath.

KIE S50, 19 108, ..cascivivsvrmenmsnsnes $179.95"

$B-500 SPECIFICATIONS — RECEIVER: Sensitivity: 0.2 micro-

volt for 10 dB signol-plus-noise to noise ratio for 558 operation.
Spurious Response: All ore below 0.1 microvoll equivalent signal
input, except of 145310 MHz (50 MHz IF only). Antenna Input
Impedance: 50 ohm unbalanced TRANSMITTER: DC Power Input:
130 waotts PEP. Power Output: 50 watts (50, duly cycle]. Output
lmpﬂdﬂﬂ'ﬁl: S0 ohm with less than 2:1 SWR. GENERAL: Fraqutn:r
Range: Any 2 MHz segment between 144 & 148 MHz into 50 MHz or
78 MHz tuned IF. Mode of Operation: S58 or CW only. Power
Requirements: (1) 120 240 VAC, 50,/60 Hz ot 82 watts (internal).

1o B0O VDC ot 200 mA (from driving unit), Fuse: 1. oampere
slow-blow for 120 VAC (formerly 3AG); '+ ampere slow-blow for
240 VAC_ Fron? Panel Controls: Meter-calibrate swiltch, final tuning,
ott-on function) switch, preselector, final looding, driver funing.
Chassis Controls: Relative power odjust & bias odjust Rear A.Fl'ﬂﬂ
Conneclors: BF cutput, ALC, linear relay, relay. drive, power plug,
low | receiver, low 1 antenna, tuseholder. Tube Cumplemerﬂ: &CB6
Iransmiitter mixer, f;i:ﬁh (| r'ﬂ-‘.jl| c-::hbruhﬁr, 6054 recewver BF 1.1!’1“'.?““'!".:
4D54 receiver mixer, 12GN7 transmitter RF amplifier, (2] 6146 hinal
6146A or 6144B may be directly substituted), 7059

mpli¥peer g 0 ey

heterodyne oscillator-amplifier, 8156 RF driver, 0A2 voltage regu-
Mo Dinde Cnmp[&menl: 5 silicon diodes, 750 mA, 500 PIV; 3 n
i ypoly, | Germonium diode, IN191: REL PWR.
Eul‘.u het Dimensions: 12! ," W x 4" H x 13" D. Overall Dimen-
$it 1 x 715 14" H x 14 D including knobs and feel

Moy W H"i_ll'll'* 14
“Mail order prices, F.O.B. factory.




World’s Largest

F REE! Electronic Kit Catalog

® Deluxe Color TV . . . the sets
you‘ve read about that give bet-
ter performance yet cost no

more; three models: 295, 227 &
180 sq. in. rectangular ; exclusive
built-in self-servicing aids. Cus-

tom, wall, or cabinet installation. New IS a over 300 Kits

New optional wireless remote

Is, d Heathkit -
;’:.3.1‘;".5,:" O“E“’ ” d‘ I""" For Every Interest...
® Transistor Organs . . . deluxe
19-voice and low cost 10-voice Save Up To 50%

Thomas models in kit form —save
up to $500. Also VOX ““Jaguar” )
combo organ at $200 savings.

e Electric Guitar Amplifiers and
accessories...amps, 'fuzz'’ boost-
er, microphones and speakers.

e Portable and Table Radios and
Phonographs ... AM, FM, short-
wave radios . . . mono or stereo
phonographs.

e Stereo/Hi-Fi Components . ..
stereo receivers (including the
famous Heathkit AR-15), am-
plifiers, tuners, speakers, turn-
tables.

® Amateur Radio Gear...world’s
most popular line ... SSB trans-
ceivers, transmitters, receivers,
accessories.

e Citizen’s Band Radio . . . fixed
and mobile transceivers, walkie-
talkies.

® Testand Lab Instruments...a
complete line for home & hobby,
shop, educational and industrial
use. Newly designed and styled.
e Scientific and Educational . . .
Berkeley Physics Lab, Malm-
stadt-Enke instrumentation in-
cluding Analog /Digital equip-
ment, kits for home & classroom

study.
® Marine Electronics . . . radio-
phones, RDF, depth sounder, fuel Catalog 81069

vapor detector.

¢ Photographic Aids . .. Heath/
Mitchell Fotoval® and Colorval®

!darkrnﬂm computers for perfect
B&W and color printing; elec-

tronic photo timer.

MAIL COUP

HEATH COMPANY, Dept. 124
Benton Harbor, Michigan 49022

Please send FREE Heathkit Catalog

Biggest Selection ... Over 300 Kits
Up to 50% Savings

Easiest To Build

World Famous Easy-To-Understand
Construction Manuals

Highest Quality Components

Best Performance

Unique Creative Satisfaction

Pride Of Achievement

Free Technical Consultation

Easy Credit Terms

Name____

({please pnint)

Address S w 1 e

P--———-—_——

See page 110 for New Reader Service April, 1969 e CQ o




SWAN 508
FULL COVERAGE
EXTERNAL VFO

The Model 508 Fregquency Control
Unit is designed for full coverage
of 80, 40, 20, 15, and 10 meters.
It provides for transmitting and
receiving on separate frequencies,
and plugs directly into the back of
the. 500C. A separate Dual-VFO
adaptor is no longer required, since
the relay control circuitry is built
into the 508. A panel control per-
mits selection of YFO's so that op-
eration may be transceive mode
with the 500C VFO, transceive with
the 508 VFO, or transmit on the
500C and receive on the 508. The
Model 508 features eight ranges of
500 kc each, with 5 kc calibration.
It may also be used with the 350C

transceiver.
$125

i

MARS OSCILLATOR

Ten crystal controlled channels
with vernier frequency control.
Plugs directly into Model 500C and
may also be used with Model 350C
and other Swan transceivers.

MODEL 510X
(less crystals) . . $45

SWAN SPEAKS
YOUR LANGUAGE

SWAN 500C
FIVE BAND
TRANSCEIVER

80 through 10 meters « 520
watts * Home station, mobile,
portable operation « SSB-CW-
AM.

The new model 500C is the latest

evolutionary development of a basic
well proven design philosophy. It
offers greater power and additional
features for even more operator en-
joyment. Using a pair of the new
heavy duty RCA 6LQ6 tetrodes, the
final amplifier operates with In-
creased efficiency and power output

on all bands. PEP input rating of the

500C is conservatively 520 watts.

Actually an average pair of 6LQ6's

reach a peak input of over 570 watts
before flattopping!

The 500C retains the same superior
selectivity for which Swan trans-
ceivers are noted. The filter is made
especially for us by C-F Networks,
and with a shape factor of 1.7 and
ultimate rejection of more than 100
db, it is the finest filter being of-
fered in any transceiver today.

For the CW operator the 500C in-
cludes a built-in sidetone monitor,
and by installing the Swan VOX Ac-
cessory (VX-2) you will have break in
CW operation.

Voice quality, performance and re-
liability are in the Swan tradition of

being second to none.
$520

D)

S wan

ELECTRONICS
OCEANSIDE, CALIFORNIA
A Subsidiary of Cubic Corp

SWAN 117XC
MATCHING
AC POWER SUPH

Complete A.C. supply for 1.

" 50-60 cycles, in a matching

with speaker, phone jack, &
cator light. Includes powe
with plug for transceiver, .
line cord, Ready to plug
operate.

SWAN 14-117
12 VOLT DC SUF

Complete D.C. supply for

mobile or portable operat
cludes cables, plugs, and fus
also operate from 11/ voit
detaching the D.C. module & |
in 117 volt line cord. N
ground standard. Positive
available on special order.

PHONE PATCH,
MogeL tP-1 ... ....

ASK THE HAM .
WHO OWNS O
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International Catalog

your electronics buying guide
for precision made radio crystal
and electronic equipment-
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— ZERO
BIAS

HE letter below, although taking a few
abs at the admittedly “establishment™ atti-
des sometimes expressed in CQ, is such an
tstanding defense of the youth of amateur
dio that we feel completely justified in
nning it in its entirety, without comment.
e thank Mr. Jipping for saying eloquently
hat we would have liked to say.

ditor, CQ:
It is most regretable that the amateur
dio fraternity has within its ranks thosz
ho hold the one-sided, obviously wrong
ews of Paul Ninkin, W2WDH. Mr. Ninkin
reading his newspaper too much and is
Dt personally taking a look at today’s youth.
disturbs me to read such obviously pre-
diced remarks when those described re-
esent a very, very small percentage of to-
1y's young people and particularly within
given age group—the upper teen-ager or
der.
When we speak of the young people as
eing the new-life blood of amateur radio.
hat do we mean? Certainly we do not mean
ie high school graduate...by then the op-
ortunity to capture his interest has flown by.
s a high school teacher, I have helped many
igh school students to get their tickets, but
hen they were freshman or sophomores.
ow really, what do you mean in your Oct-
ber editorial when you suggest ways to
courage the young newcomer? A freshman
sophomore in high school hardly has in-
erest in what you suggest and they don't
eed or want the heroes. What they want is
e what, how of amateur radio. They need
elp learning, building, becoming more
illed in code sending and receiving. They
*ed personal encouragement and exper-
ence even If that means sitting in an adult’s
ack listening to and even tuning the receiver.
When we talk about young people, let’s
> realistic when we say young people. They
re the snippy kid next door who bugs me
hen I'm working DX, or the kid down the
lock who just happens to come around for
chassis punch when I'm handlinz some
portant traffic like ARL-Twenty-one or
ousin Alice’s boy or girl who gets into my:

page 110 for New Reader Service

junk box and wants to borrow everything |
have. It’s also that bright seventh grader who
happened to pick up a circuit for a ferri-
loopstick germanium diode receiver and
wants to know why the thing works. It’s also
the freshman who needs a dual triode tube
for a small preamp he can’t get going. It’s
also the fatherless kid down the block who
doesn’t even know that ham radio exists and
at the moment could care less but for whom
amateur radio would be a God-sent blessing
with you or me as a side benefit.

We have, as a group, become more and
more irresponsible as our members grow
and our technology becomes more sophis-

ticated. With more commercial equipment
reaching the store shelves we have divorced
ourselves from helping the new convert. We
feel we can’t drill that hole or find the right
coil for him (or so we think). Our publica-
tions (and CQ also unfortunately) have like-
wise become more sophisticated and left the
newcomer far behind. I was very unhappy
when you removed the Novice department.
So were several of my students who are hams
...they now read another ham magazine. In
yvour September, 1968 editorial you were also
concerned for the growth of amateur radio
and communicating the ideas of the frater-
nity and the technology to young people.
TAKE A GOOD LOOK at that very issue
and think of the intellectual and knowledge
level of a sophomore or even a junior or
senior in high school. About 70 pages of
technical material, well over 20 pages of
contest, DX or award material and maybe
3 or 4 pages that this group could get some-
thing out of. They still need that two-tube
budget delight or low-keyed technical mat-
erial that’s designed to educate them not
eliminate them. And don’t forget there are
hordes of old-timers who could use a simple
article or two to teach them also! We're in
communication, but communicate to a high
school kid you DO NOT! -

As you have so well put it, “One of the
fundamental pleasures of hamming...1s the
local ham convention”. But what have we
done to make conventions pleasing for the
young people. An ad in February CQ—1969
New England ARRL Convention May 24-25
—Saturday Dance and night club entertain-
ment registration $10. Are we making con-
ventions desireable to young people or are
we here, too, as in our organization, forcing
adult entertainment, adult reading, adult
social requirements, adult service club atti-

[Continued on page 107]
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OUR READERS SAY

The Operator's Viewpoint

Edltar, CQ:

I rise in defense of the minority! T read with
interest your ZERO BIAS in February CQ.

While I agree in general with what you say, |
wish to point out that many of us (I for one) do
not possess the technical know-how or ability to
contribute to the advancement of the art of ham
radio. Math is not one of my better subjects.

However, I have had a keen interest in amateur
radio for years (since 1919) and I have been
licensed since 1925 (as an amateur—second grade)
now holding a General and studying for my
Advanced ticket.

I try to contribute to the art by clean onerating
practices, helping other ops (especially Novices),
buying up to date gear (retiring the model “T™ as
you call it) and reading CQ, 73, OST, etc.

Ham radio is my chief hobby. I am 65 and
about ready to retire from my job. I look forward
to many pleasant hours and contacts on the
bands; time I could not afford while raising the
famll}'

I don’t like the tags of “apathetic” and
“lethargic.” To each his own! We can't all be
technicians, researchers and engineers. So we are
content to enjoy the blessing of liberty as em-
bodied in amateur radio,

I am thankful for the pioneers who made it
possible for ops like myself to enjoy a wonderful

hobby.
Paul V. Reuter, WOROV
Robinson, T11.

Editor, CO:

Your ZERO BIAS in February CQ is stirring
stuff. You are quite right, maybe most of us are
being left behind in the electronics exnlosion.
But nle:ase remember that for the majority of us,
amateur radio is a hobby and a relaxation. While
we should not slip in to limbo, we should not be
expected to chase after the leaders in the science
to qualify our existence. Radio should be a pas-
time, not an all-consuming obsession.

Laurie Margolis, G3UML
Essex, England

We Stand Corrected

Editor, CQ:

In your editorial in the February, '69 issue of
CO vou stated:

“For instance, the field-effect transistor (FET)
—the pride of the transistor world—as great an
advance as it is in large-signal handling capability
for transistor receivers, has still not been used in
a single commercial design for the amateur.”

I would like to point out that onr two-meter
FM ICE-1 transceiver utilizes an FET front end
for the specific purposes you stated in your

editorial.
J. George Loos, Jr., WSLFG
President, ICE, San Antonio. Tex.

6 © CQ e April, 1969

One for the Builders

Editor, CQ:

I would like to renlv to that letter on amateut
construction by K1ZJH in vour “Our Reade
Say” section of the February issue of CQ.

I constructed the “Basic Teeter Totter” or
page 27 and used figure 1 of the February 1969
1ssue together with and feeding the “Dlscnne
antenna described on page 13 of the Februa
issue of §9 magazine issue and connected to the
output of DX-100 T worked all continents on the
21 mc (15m.) amateur band in one evenina 0
c.w. I have never had so much fun since T joined
the amateur radio group and I want to thank vou
for these wonderful construction ideas for am
ateur radio operators.

Keep up the good work of helping the radio

amateur.
Jack Neal Holt. WB4BUG
Jacksonville, Fla.

Philippine Operating
Editor, CQ.

In reference to the letter by K7MZC in the
January issue of CQ on Philipnine Operatineg.
The story I get from a friend who is working in
the Philippines on Civil Service is that the U.S.
Government would not give the Philipnines
reciprocal licensing — so the Philippines would

not license American Amateurs. He claimed to

have done some extensive checking.
Perhaps someone can give us the straight dope
on this.

Earl E. Stacy, W7JKG
Tacoma, Washington

See page 110 for New Reader Service




JRAKE &£ LINE Superior performance—versatility!

B E Versatility . ..
- Accuracy...
Dependability . ..

R-4
RECEIVER

-

T

..
P e
R

RIS

= =

-

sar permeability tuned VFO with 1 kc dial divisions
and crystal frequencies pre-mixed for all-band sta-
® Covers ham bands 80, 40, 20, 15 meters completely
28.5 to 29.0 Mc of 10 meters with crystals furnished
y len 500 kc ranges belween 1.5 and 30 Mc can be
red with accessory crystals for 160 meters, MARS, elc
5.0 Mc not recommended) ® Four bandwidths of selec-
.04 kc, 12 kc, 24 kc and 48 kc ® Passband tuning
5 sideband selection, without retuning ® Noise blanker
works on CW, SSB, and AM is built-in ® Notch filter
25 Kc crystal calibrator are built-in ® Product detector
SB/CW, diode detector for AM @ Crystal Lattice Filter
5 superior cross modulation and overload characteris-
® Solid State Permeability Tuned VFO @ 10 tubes, 10
sistors, 17 diodes and 2 integrated circuits ® AVC for
or high-speed break-in CW e Excellent Overioad and
s Modulation characteristics ® Dimensions: 5'%2"H,

"W, 12%"D. WL: 16 Ibs. S43000

MS
N

"Best Recei'verBuy
e since the 2-EB1”
e=C

RECEIVER

— sy ——

Excellent performance at low cost

riple Conversion ® Crystal-controlled First Converter ®
kc ranges for 80, 40, 20, 15 and 10 Meters ® Also any
kc range belween 3.0 mc and 30 mc by inserting an
essory Crystal ® Temperature-compensated VFO Tun-

® Seleclable Sidebands without retuning ® Three
dwidths— 4, 24 48 kc at 6 db ® Solid-state Audio,
duct and AM Detectlors, AVC Amp and Xtal Osc ® AVC
tch (Fast, Slow and Off) ® SSB, AM and CW with AVC
i S-meter ® Works Break-in CW with 2-NT Xmitr e
Tubes and Semi-Conduclors ® Dimensions: 11%s"W x

2"H x 9%:2"D. Wt.: 13% Ibs
S22900

essories available: 100 kc Calibrator, Q Multiplier,
itching Speaker, Noise Blanker, Crystals for other

1ges.

Drake products are available at your distributor

. L. DRAKE COVIPANY

See page 110 for New Reader Service

Use VFO of either
R-4B or T-4XB for
transceiving or
separately.

TRANSMITTER

® Covers ham bands B0, 40, 20, 15 meters completely and
28.5 to 29.0 Mc of 10 meters with crystals furnished; MARS
and other frequencies with accessory crystals, except 2.3-
3,56, 105-12Mc. e Upper and Lower Sideband on all
frequencies ® Automatic Transmil Receive Swilching on
CW (semi break-in) ® Conitrolled Carrier Modulation for
AM is completely compatible with SSB linear amplifiers
® VOX or PTT on SSB and AM built-in ® Adjustable Pi-
Nelwork Quiput @ Two B8-pole Cryslal-Lattice Filters for
sideband selection, 2.4 kc bandwidth e Transmitting AGC
prevents flat topping ® Shaped Grid Block Keying with
side tone output @ 200 Watts PEP Input on SSB— 200 watts
input CW e Metler indicates plate current and relative out-
put @ Compact size; rugged construction ® Solid Stale
Permeability Tuned VFO with 1 kc divisions e Solid State
HF Crystal Oscillator # 11 Tubes, 3 Transistors and 12
diodes ® Dimensions: 5'2"H, 10%"W, 12'4”"D. WL.: 14 |bs.

$44900

CW TRANSMITTER

For Novice thru Extra Class...

2=NT
cwW
TRANSMITTER

=

Built-in essentials and accessories

® 100 Watts Input (can be reduced to 75 watts for novice)
® Operates Break-in CW, Semi| Break-in CW or Manual
CW with Drake 2-C or other receivers ® Automatic Trans-
mit Swilching ® Side Tone Oscillator built in ® Antenna
Change-over Relay built in ® Pi-Network output with fixed
loading ® Lo Pass Filter against TVI built in ® Drop-out
delay of change-over relay adjustable ®# CW Coverage on
80, 40, 20, 15, 10 Meters ® Simplified Tuning ® Frequency
Spotting without xmtr output ® Grid Block Keying ® Code
Practice in stand-by position ® 13 Tubes and Semi-Con-
ductors ® Dimensions: 9% "W x6%:"Hx9%2"D. WL: 12% Ibs.

S14900

Accessories available: Antenna Matching Network,
and Crystals.

All prices are Amateur Net. Prices and specifications subject to change without notice.
. . . for a free brochure on any unit, write Dept. 529

540 Richard St., Miamisburg, Ohio 45342

April, 1969 e CQ e 7
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A NEW CRITERION FOR THE NEXT DECADE....
Amateur radio enters the space age-. . .

IN PRODUCTION ... SIGNAL/ONE‘s NO-COMPROMISE
CX7 ... the "DELUXE INTEGRATED STATION™ ...

YOU CAN

SEE IT at any major ham convention ...
HEAR IT on the air in increasing numbers ...
TRY IT at your authorized Signal / One dealer
(he’ll have the CX7 in stock soon) ...

WHATEVER YOUR CHOICE IN THE PAST
COMPARE IT WITH THE CX7
POINT BY POINT

® COMPLETE COVERAGE OF 160 through 10 meter ham

]

e

Kl

i

i

=
m

bands in full 1 MHz ranges

DIRECT, CLEAR, INSTANTANEOUS FREQUENCY
READOUT TO 100 HZ from built-in digital
frequency counter

DUAL PRECISION PERMEABILITY-TUNED VFO’s
for complete frequency control flexibility

SIMULTANEOUS TRANSCEIVE-PLUS-INDEPENDENT
RECEIVE mode, individual gain control

USB and LSB, CW, FSK, compatible AM
FAST, SILENT VOX plus TRUE BREAK-IN

VARIABLE TRANSMITTER OFFSET with push-
button spotting - ultimate CW convenience

COMPLETELY SOLID STATE except single P.A. tube
HEAVY DUTY AC SUPPLY and CW KEYER built in

RECEIVER

2 DUAL-GATE MOSFET front end for superb
dynamic range and AGC
¥ 1/3 microvolt SSB sensitivity for 10 db

(S+N)/N

B SPECTACULAR SSB SELECTIVITY only

3kHz @ - 60 db

® ULTRA-SHARP CW FILTER (optional)

650Hz @ - 60 db

® ELECTRONIC IF SHIFT to slice away QRM

at a touch

i)

thresholid

B SELECTABLE-HANG AGC

PRE-IF NOISE BLANKER with adjustable

TRANSMITTER

! RUGGED CONDUCTION -COOLEDP.A.
for a cool 300-plus watts input even on
CW and FSK

® INSTANT BAND-CHANGE without tuneup

(broadband driver and pre-tuned band-
pass P.A. output filter)

RF CLIPPING AND FILTERING for a clean,
crisp signal with maximum possible punch

I FULLY METERED and protected

Introductory Amateur Net Price ... $1495,
Write for detailed brochure.

=

, S/grs// orne

A Division of ECI (An NCR Subsidiary )
2200 Anvil Street N. * St. Petersburg, Florida 33710
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COUPLINGS

lHlustrated are a few of the
stock miniature and standard
Millen couplings. Flexible or
solid —insulated or non-
insulated — normal or high
torque. Also available with in-
verted hubs to reduce length.

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS

Chicago, lllinois _

The Chicago Suburban Radio Association wi
hold their annual banquet on Saturday, Apr
19th at the American Legion Hall, 1116-5t
Ave., Maywood Ill. Contact WA9CCQ, 312
Clinton Ave., Berwyn, I1l. 60402 for informatio

Rockaway, N.Y.

The Rockaway Amateur Radio Club Spri
Auction will take place on Friday evening, Ap
75th at 8:00 p.Mm. at the American Irish Hal
Beach Channel Drive at Beach 8l1st Stree
Rockaway Beach, N.Y. Doors will open at 6:(
p.M. to accept items for sale. For informatio
write to Rockaway Amateur Radio Club, ¢/
WB2DVK.

Sullivan, HHlinois

The Moultrie Amateur Radio Klub(M.A.R.K
will hold its annual Hamfest April 27th, 1969 &
the American Legion Pavillion in Sullivan, Il
There will be door prizes and the annual auctio
Everyone's invited to attend. The day’s activite
start at 7:00 A.Mm. and there will be refreshmen
available on the grounds. For further informe
tion contact: Dan Poorman, 2813 Oak, Mattoo

[11. 61938.

Potosi Missouri

The Potosi Amateur Radio Klub (P.A.R.K
would like to announce its formation as of No
ember '68. At present the Club has eight me
bers, all of them working toward their Novi
License except the President of the club who
working towards his General Class license. Sinc
the club is school-sponsored they cannot affor
to buy any equipment at this time and woul
appreciate any unused or unwanted equipme
for a club station and will pay any shippin
charges. Contact James A. Wooding, WNOVEL
511 Raymond St., Potos1 Mo. 63664.

Weekend of Armed Forces Day

On Sunday, May 18, WAO9DZL, amate
radio station of the 128th Air Refueling Grouy
Wisconsin Air National Guard, will help sup
port local and nation wide Armed Forces Da
activities by operating on 14.335 mc¢, =5 k¢
WA9DZL will be on the air from 1515 M
through 2245 gmTt. The 20 meter band wa
selected for long range communications whic
is in keeping with the unit’s world wide mid ai
refueling operations. Special QSL cards an
accompanying letters will be mailed to all st
tions contacted. Short-wave listeners may alsi
participate by mailing a letter or QSL card listin
the station which was in contact with WA9DZ
the approximate time, frequency and signal r
ports. All cards and correspondance may b
sent to WA9DZL, 128 Air Refueling Grourg
Wisconsin Air National Guard, 1919 Eas
Grange Avenue, Milwaukee, Wisc. 53207,



t. No. 3419872

The Classic 36

With ‘Patent Approved’ Classic Feed System

You‘ve been hearing about the Classic Feed System and
Its phenomenal success in three-element configur-
=i ations. Now-—in response to repeated requests—this
-;r revolutionary new matching system, Balanced Capacitive
4-‘:‘5 Matching, has been incorporated into the original six-
}..:v/, element configuration of DX-proven TA-36 to create the
4 new Classic 36. This tri-band beam, rated for maximum
f legal power on10, 15, and 20 meters, features the Classic
coax-fed balanced element for more efficient beam per-
formance, increased bandwidth, and maximum gain.

A
|
i

% As the |atest addition to the world-famous Mosley Trap-
=% Master line of amateur antennas, the Classic 36 offers:
frequently~imitated, never-improved-upon Mosley Trap-

Master Traps; automatic bandswitching by means of
exclusively designed, high-impedance parallel resonant

Trap Circuits; weather-tested Trap-Master construction.

Satisfied TA-36 owners can convert their beams to the
Classic 36 with the new TA36/CL36 Conversion Kit.

*=2%' The Mosley name is your guarantee: Mosley builds quality
| antennas and stands behind them, Write factory
dlrect for complete specifications and performance data,

including VSWR curves and gain figures.

\T
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NEW 1969

WRL
Electronic Equipment

CATALOG

Brand New!

Filled with amazing
buys in electronic
equipment includ-
ing dozens of new
and exclusive

items you can't

buy anywhere

else!

Anything in the
book on easy
credit terms,
100!

LATEST...Most Up-to-Date
Selection of the Best in
ELECTRONICS!

92 pages —filled with the most complete
inventory of Hi-Fi, Radios, Tape Recorders,
CB equipment, Ham gear, Electronic equip-
ment. Parts and tools...at real money-
saving prices. Send for your copy now!

FREE! "
® COUPON!

= World Radio Laboratories =
3415 West Broadwa
B Council Bluffs, lowa 51501 Dept. CQ-540 =
beil Gentlemen: ™
IF] Please send me your Free 1969 Catalog. K
M Name "
= Address =
= City State_______Zip =
BEEEZEENN NS T HOF e
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Feenix. Arnz

. Deer Hon. Ed:

Taking your feet off your desk. sitting uj
strate, taking that one bux seegar out of you
mouth, and paying atenshun. It are time Hon
Seek-You Magazine are getting up to date i
this age of space and computers. Carefo
now, not tossing this letter in wastebasket
it may be worth several Kilobux to you.

That's better. Let me hastening to assur
you that Scratchi are not wanting to be reim
bursed for this stewpendus idea | throwin
your way. Not on your tinny-tipe. Of course
if you wanting to see that I getting your Hor
Rag free for cupple yeers, I not objecting.

Now then. Your purpose in putting ou
Hon. Seek-You are to keeping reeders in
formed of various matters pertaining
amchoor radio. Right? Right! Natchyourall
you also trying to make a few measly bux ¢
same time.

How you going about this noble objective
First you sift thru all the artickles wh:
coming across your desk. Those that lookin
good you skeduling for next issue. Howsu
ever, from time poor author riting artickl
sending 1t to you, you reeding if, you givin
it to printer, and finely getting it printe
cupple months are passing. Let's not forge
that Hon. Uncle Sam also having to delive
it, and that's taking another cupple weeks.

S0, you getting this priceless, red-hot
informayshun out to reeders sum ::Icventh
weeks after it’s a gleem in author’s mind. |
that any way to run a magazine? Hah!

You gotta go modern—do it the NOW wa
Here's how. When you reeding stuff whs
coming across desk, you dividing it int
three piles. One for tossing away. File 1:
Second 1s for handling and printing like voi
do now. Stuff in this pile are of general in
terest to amchoor, but not timely news stufl

See page 110 for New Reader Servic



JOIN THE ARMY...

e AIr Force, the Navy, (he ASironauts,

16 FAA, most major airlings¢

jolice and fire deparimepis
|I|[| “ams everywhere who've -

mproved their 2-way communicatiog
vith noise-canceling microphones
ind handsets from Electro-Voice.

Why do they choose E-V? __
t is the company that pioneereg
he noise-canceling principle. .-
lectro-Voice set the highest
itandards of reliability, year af

il

i

-

J ear.

To stop noise right at the s
yut a dependable Electro-Voi
10ise-canceling microphone SR % | ; ) |
oday. It can be the start of ] e R
1 quiet revolution! S . * M

-----
RTA

.....
n-"l'-.'-_

'-‘"'I
"-'.'l' ':_" —

- L]
'''''
-

ELECTRO-VOICE, INC., Dept. 492G
618 Cecil Street, Buchanan, Michigan 49107

I Send me complete information on Electro-Voice
L microphones for amateur radio.

Name —

Address_

e S S 1 State Zip




Incentive Llcensmg

Is Here'

Brush up - Tone up - Shape up

with AMECO Technical Books
and code practice records.

EASY TO UNDERSTAND BOOKS
# 16-01 Advanced class license guide ............ 50

# 17-01 Extra class license guide .. B
Radio amateur theory course. Latest edition

Is ideal for brushing up.

#102-01 (over 300 pages) ... 395

THE FASTEST AND SIMPLEST WAY
TO INCREASE CODE SPEED...
AMECO CODE PRACTICE RECORDS
(3315 RPM)

#104-33 Contains material to increase

code speed from 13 wpm to 22 wpm ... 3.95
# 106-33 19 to 24 wpm supplement
AU o s TR e i B 3.95

AND FOR THOSE OF YOU
WHO ARE A BIT RUSTY
#104-33 Contains material for 8 to 18 wpm _._3.95
#105-33 supplement to above ...._...........395

AT LEADING
HAM DISTRIBUTORS

DIVISION OF AEROTRON, INC.
P. 0. BOX 6527 + RALEIGH N. C. 27608

14 e CQ e April, 1969

Third pile are important stuff. Dee
predickshuns, latest FCC ackshuns, new

- red-hots theery, that kind of stuff. This m

erial you quick-like inputting to Hon. Co
puter.

Hon. Ed., I knowing you not having co
puter now. Big deel!! So go buy one. O

- millyun bux down and a thousand bux
. day for rest of your life. Or, if you can't g

c— ==

ing first class, renting one. Don’t botheri
me with these detales.

Anyhow, after you got all this reel hone:
to-gracious news in computer, you fix
slicky xmitter and reseever to input of co
puter, so amchoors can get on air, talk
computer, and getting latest news while
still news.

Easiest way to talking to computer is wi
teletipe machine, so you have to forming t
Seek-You Radio Amchoor Teletipe Societ
Everybody who joins knows the proper frea
wency to call the computer on. He also ge
ing chance to buy teletipe machine at cheef
price.

Oh, eggscoosing me, Hon. Ed. I forgetti
to tell you that. After you forming this gro
of Seek-You R.A.T.S., I wanting to get the
names for my mailing list. You see, I r¢
sently investing in warehouse full of slitel
used teletipe machines. They in reel goc
shape, used mostly by little old ladies wh
only knowing hunt and peck tiping syste
They be perfect R.A.T.S.

On acct. 1 got these machines for prag
tickly nothing. 1 can making amchoors ree¢

- low price on them. By starting big direct

male advertising campaign, I can sell the
all like sixties. Everybuddy happy that wa
| getting money, amchoors getting teletip
machines, and you getting R.A.T.S. in you
computer.

Well, I know you are anxious to ruch rit
out and making deel for a computer. Jus
don’t forget to putting my free ad about tele
tipe machines in next issue.

Respectively vours,
Hashafisti Scratchi

- = . " B N WP &

Back Issues

Back issues of CQ are available from our Cir-
culation Department. Issues in the current
vear sell for face value (.75) and all others in
stock are one dollar each, postpaid. If the
issue is no longer in stock, photo copies of
specific articles are available at one dollar
cach. Preferably, the entire i1ssue will be sent.
i e R

See page 110 for New Reader Service
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he 2K-3 in a few short years has established itself as pre-eminent among amateur linear
amplifiers. Thousands of amateurs.not only in the U. S. but throughout the free world are
on the air with 2K’'s. And even though the 2K was designed as an amateur service amplifier,
t has so convincingly established its superior reliability and performance that many

undreds of them are in daily use throughout the world in military, commercial and

government service.

For such success we are of course grateful, although not greatly surprised. From the
beginning we have dedicated ourselves to the proposition that amateurs prefer to buy

he best when it is available. Consequently, the 2K has always used the finest

omponents we could buy. Integrity of design dictated that we include features not fully
duplicated by any other manufacturer of amateur linears — Pi-L tank circuit, resonant
input filter choke, resonant cathode Pi-input, double RF shielding and many other unique

and expensive features.

Finally, in order to hold the price of the 2K-3 low enough so that the average amateur
can afford it, we manufacture it and sell it ourselves direct to the consumer. The 2K-3
IS unquestionably one of the finest values ever offered the amateur. By any reasonable
standard the 2K-3 should be priced at $1000 rather than its remarkably low $745.00.

For all the loyal support 2K-3 owners throughout the world have given us, our sincere
thanks. For those of you who haven’'t owned a 2K-3 yet, let us help you experience the

pleasure of owning the finest.
The 2K-3 (Console or Desk model) $745.00
Henry Radio now has representatives in different areas of the United States to simplify ordering for those living

near one. Or you can order direct and we will ship ... across the street or around the world. Call or write for
detailed specifications and terms.

New York area: Cleveland area: Chicago area:
John Richardt, W2WIY Al Gross, W8PAL Bill Reynolds, K9ZXD

SY FINANCING +« 10% DOWN OR TRADE-IN DOWN +« NO FINANCE CHARGE IF

\D IN 90 DAYS « GOOD RECONDITIONED APPARATUS * Nearly all makes & models.

r reconditioned equipment carries a 15 day trial, 90 day warranty and may be traded back
hin 90 days for full credit toward the purchase of NEW equipment. Write for bulletin.

CALL DIRECT . . . USE AREA CODE
4 Y 11240 W. Olympic, Los Angeles, Calif., 90064 213 477-6701
nry Rab b b Bl 31\ fuclid Anaheim, Calif. 92801 714 772-9200
Butler, Missouri, 64730 816 679-3127

e e S e e . SEEREL S e e e e e G e S ey R e Sty e Fl s
“World'’s Largest Distributor of Amateur Radio Equipment”
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Looks aren't
everything.

This new Ham Cat may be the best looking
ham mobile antenna you've ever seen, but
that's just the half of it.

After all, beauty is as beauty does, and this
one does it better than any other ham antenna
you can buy.

First of all, it's got a shake-proof sleeve
clutch that folds over when you want to
garage it.

Which also means you can change from
one band to another in a couple of seconds
by simply unscrewing one complete coil
and tip rod unit and screwing another onto
the foldover mast.

It's also strong enough to take a knock
without bending. And the turnover mast is a
hefty 5" solid rod of highly polished, heat-
treated aluminum.

We've also done away withtheold-fashioned
plastic shrink tubing and sealed the light-
weight precision-wound coils in an indes-
tructible epoxy-fiberglass sleeve. (Which is a
distinctive white that'll add to the beauty of
your car.) And, all fittings are heavy chrome-
plated brass.

The new Ham Cat combines higher Q with
wider bandwidth performance, without using
a lossy-heat generating coil like the others
use. So it not only looks beyond your wildest
dreams, it works beyond them, too.

It's also designed on a nominal 52 ohm
impedance so you don't have to have any
special matching. (Any length coax will work.)

The Ham Cat mobile ham antenna is at your

e CQ e April, 1969

Hy-Gain dealer (he's the best one under the
sun) right now.

And it's there at a price all the others are
charging for half of what you get in this
antenna.

And that's the real beauty of it.

ELECTRICAL

¢ Nominal 52 ohm impedance—no special
matching device needed.

e Widest bandwidth, highest power handling
—Vs.—heat drift ratio available.

e Lowest VSWR in any mobile available.

MECHANICAL

e Turn-over mast is hefty 38" dia. solid rod of
highly polished heat-treated aluminum.

e All connections are standard 3-24 thread.

e Mast folds over, swivels, and turns over.
You can mount it on bumper deck. In addi-
tion, this flexibility makes it easy and
simple to change coils.

e Coil and tip rods are a one-piece assembly.
Coil diameters are constant, only lengths
change.

e Shake-proof sleeve clutch facilitates quick
band changeover and fold over forgaraging.

HTHE
am MOBILE HAM

CaT ANTENNA
FROM HY-GAIN

HY-GAIN ELECTRONICS CORPORATION

Lincoln, Nebraska 68501 Dept. AC-4

' THE MOST ADVANCED ANTENNAS UNDER THE SUN

See page 110 for New Reader Service
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S you read this report, plans for the
ext Rose Parade in Pasadena, California
re in full swing. In fact they started the day
fter the last parade, and continue thru the
ear. The planning tempo gradually increases
ntil it reaches a climax at the parade itself.
)n New Years Day, the efforts of 1400
olunteer and professional workers bear
ruit. This year, the fruits of their labors
ere observed by millions of people In
orth America, South America, Europe
nd Hawail. These 1400 people do not
clude the participants in the parade, nor
e 1500 Law enforcement officers. Of
ese 1400 people whose work ensures a
ooth running operation, nearly one hun-
red are volunteer communications people.
The plans for the volunteer communi-
ations circuits are introduced during the
re-parade and parade operations in such

omments by the operators as: “better not
o this next year’, or, “by adding that

epeater station, we would be able to cover
at float convoy better”. Equipment changes
re also suggested, and incorporating some
f them would strain the talents of a Science
Iction movie set designer.

The count-down for the parade starts
hen the new Operations Committee Chair-
an 1s handed his copy of the Rose parade
Jperations Manual, a four inch thick
ocument that truly does contain a count-
own schedule of events. Such volunteer
lommunications plans as ‘how many’, ‘where’,

1637 Bender ;ﬂwe., (_.'ilendnra, Ca_lifnrni_a 91740.
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AMATEUR RADIO AIDS THE ROSE PARADE

BY ROBERT F. ZEITER * W6NAA

and ‘what time’ are included in the manual.
Based on the last years parade, and the years
before, changes are incorporated in the plans.
About a month after the parade, critiques are

.y

wok T

W I ‘
B s 7, ‘1.‘ \\
g : .__ : vt B .t:l"

f..-l:,'n

Marking the beginning of the 80th annual Rose
Parade, the first flags appear in front of the Los
Angeles County Disaster Communications Sery-
ice Amateur Radio Teletype mobile message
center parked at the intersection marking the
starting line of the parade. The RTTY Van is
owned by the Sheriff's Department and operated
by volunteer members of the Disaster Communi-
cations Service at local disasters and public
service events. Working with the D.C.S. mem-
bers in this event were members of Pasadena
Civil Defense Citizen Emergency Radio Service.
(Photo courtesy of W. Courtice.)
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Mike Welch, at Craig and Colorado Blvd., pro-

vides communications from the parade route.

Photograph was taken about midnight on New

Year's Eve and shows the generator used to

provide power for radio equipment and a port-
able TV to watch the parade.

held with representatives of the various
organizations. Modifications are suggested
and discussed by the operating personnel.
These field suggestions are forwarded to the
Tournament of Roses Association for their
consideration. The officials of the associa-
tion prepare their plans and by mid-summer
each of the volunteer communications sites
have been selected and instructions for each
site prepared. Other activities, such as Law
enforcement. have been notified of their
locations.

Bill Skellenger, WB&BXJ, operates the RACES
station located in Dow Radio on New Year's
Eve.

18 ®© CQ o April, 1969

The communications volunteers start to ge
the word about mid-November. Phone call
to key personnel of organizations like th
LLos Angeles County Disaster Communica
tions Service under the direction of Sheri
Peter J. Pitchess, and the Pasadena Civi
Defense Communications under Mr. Hers
chel Calvert, start the gathering of the clan
The phone calls also bring such cheery re
quests as, “we need the same set-up as las
year, and just a few more for some othe
places. Can you get them?".

Until the 1967 Rose Parade, voluntee
communications had been adequately handle
by Citizens Radio members of the Pasaden:
Civil Defense Communications organization
During the last two vears “skip™ and jammin
had become serious problems and the de
cision was made to utilize facilities of th
LLos Angeles County Disaster Communica
tions 2 meter RACES organization. Afte
contacting Sheriff Pritchess’s office, a 2 mete
equipped Mobile RACES Van was mad
available with its operators. This mobil
station provided 2 meter links to the Pasa
dena Police building and to the Los Angele
County Sheriff’'s Dept. mobile Dispatch Sta
tion servicing the Sherifl’s units working th
parade. This “Hot link” ensured emergenc
communications to Law enforcement, Fire
and Ambulance assistance throughout th
formation and starting of the 1967 parade
As a result of discussions by the RACE
operators and Pasadena C.D. Communica
tions Oflicers, the Rose Parade employed
well meshed network of 2 meter RACE
Stations and CB Stations. It stands as a
excellent example of the ability of the tw
services to work together for the commo
good.

There are three phases to the voluntee
communications plan for the nation’s onl
planned annual disaster held in Pasadena o
New Years Eve and Day. The first phase i
the assembling of the floats for the Rosy
Parade into their assigned starting spots at thi
west end of Pasadena. These floats, some o
them. come from as far away as Burbank; 2(
freeway miles to the Northwest. Another larg
group come from the El Monte area. 10 mile
away, The communications plan for thi
phase was to employ CB Radio for communi
cations within the individual float convoy
which includes Police escort, towing vehicles
service vehicles, and other sheparding units
Communications from the convoy to th
“Formation Area Headquarters” was to b

See page 110 for New Reader Service
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This map illustrates the Amateur Rodio stations and their functions in the Rose Parade operations.

ia a 2 meter RACES repeater station lo-
ated north of Pasadena on a 5994 foot
ountain overlooking the city. This repeater
tation, built by Deputy Frank Oakden.

6 TOW, for the County RACES circuits.
liminated the communications shadow
aused by the Verdugo Mountains between
asadena and Burbank.

The third phase overlaps the first phase
ind continues bevond the end of the first
bhase. This portion of the volunteer commun-
cations plan deals with communications sup-
porting Law enforcement, Fire, Ambulance,
rowd control, and Parade communications
rom the starting line of the parade to its
erminus in Victory Park, five and one half

iles away in the East side of Pasadena.
‘ommunications starts about sundown when
the first communications units move into
heir assigned stations along famed Colorado
Boulevard. The communications plan here
was to place 2 meter RACES Stations at in-
tervals along the Boulevard, who would then
function as relays for the many CB Stations
fpmtt:d at the numerous points to alleviate
he “skip” and jamming on the CB bands

See page 110 for New Reader Service

that was experienced 1n previous vears. 1o
further enhance the communications relia-
bility, the 2 meter stations worked into the
RACES repeater also. In 1968 each of these
2 meter stations were located in a different
type of facility. One was in the kitchen of a

Duke Gjerset, Pasadena Civil Defense; and rear,

Ed Cryer, WASADO, L. A. County RACES team

up to operate K6CPT's RTTY Van built by Deputy
Oakden, K6TOW.

April, 1969 e CQ o 19




Sgt. Ward Cayot, Los Angeles County Sheriff's

Reserve operates the two meter RACES position

in Sheriff's Department Station Easy, a portable
dispatch van.

Fire Station, another was set up in the Dow
Radio store at Meridith and Colorado where
the operators were tortured by being sur-
rounded by all that gear. The third station
was located at Mentor and Colorado in a
housecar owned by W6NAA. This site was
on the edge of a livelier part of town and pro-
vided entertainment all night long to the
operators.

The third phase is essentially an all CB
Radio activity since it is concentrated along
the canyon edges that contain the Rose Bowl.
Their mission is to assist in traffic control of
vehicles carrying persons intending to watch
the Rose Bowl Game. This phase 1s essen-
tially a CB operation, but it does include
Amateur Radio Television. In 1968 W60ORG

Vic Bell, WB&6YOL, operates the RACES/CB

facility in a Pasadena Fire Station during the
night hours New Year’s Eve. The portable TV

enables him to watch the parade.

20 o CQ e April, 1969

was mobile in a Los Angeles County Sheriff
Department Helicopter with his Amate
Television Station providing visual inform:
tion to the Pasadena Police Department co
mand post overlooking the Rose Bowl for t
first time. In 1969 Amateur Radio TV w
used again in this very useful service to t
community. It should be noted that the fir
time a Rose Parade activity was televised w
by Amateur Radio Station W6XAO o
December 30, 1938. And here 1s Amate
Radio TV, back again to pioneer a ne
technique for the New Years festivities 1
Pasadena.

Amateur Television Coverage Addendu
The following information on the amate

radio TV coverage for The Rose Parade w:

supplied by Tom Pollock, WB6ZYE.

For the second consecutive year, lor
O'Hara, W6O0ORG, operated aeronautics
amateur TV on New Year’s Day from a L]

l

Angeles County Sheriff’'s Department he
copter during the Tournament of Ros
Parade.

Four ground intercept stations were set u
this vear instead of the one used last yeal
Dave Kauffman, W6QDP, was at the Pas:
dena Police Department Headquarters; Gen
Schraut, WAG6KPB, was at the U.S, Navj
Reserve Headquarters near the end of th|
parade route; Paul Stumbe, K6INQ, an
Morris Turtletaub were stationed at a res
dence overlooking all of the approaches t
the Rose Bowl; Rudy Delgado, WAGEPX
and Tom Pollock, WB6ZYE, were locate
with the LA CO Sheriff's mobile commun
cation station at the south enterance of th
Rose Bowl.

Each station consisted of a two meter st:
tion and television receiving equipment tune
to 435 mc. Most of the equipment for mon|
toring television consisted of Cﬂm'cnlian;]*i
u.h.f. converters padded in a manner whic
would lower the operating frequency to 43
mc. The camera operated into a five wal
solid-state transmitter temporarily installe
in the aircraft and operated from the 28 vo
aircraft power source. Ground plane typ
antennas were used on the aircraft and o
the ground.

The purpose of this exercise was to fu
ther develop the concept of using amateu
television as a more sophisticated method ¢
monitoring traffic under maximum load cor
ditions. In the case of the Tournament ¢
Roses Parade, one of the most difficult per

See page 110 for New Reader Servic



occurs between the time that the parade
shes about 1000 and the star: of the Rose
1 Game at 1300.

anurary 1, 1969 was a beautiful summer-
day with the temperature in the 70's and
s. The first flight with ATV was airborne
ut 0915 and the first pictures were re-
ved about 0925. Good pictures were re-
ved on the ground but the two meter
nsmitter in the aircraft was not working.
. audio subcarrier came in fine as long as
picture was being received. Communi-
ions among the ground stations was good
spite of the fact that all stations were not
line of sight. After the helicopter landed
then took off on the second flight the
meter voice communications improved
siderably but video reception deteriorated.
uble developed in the camera and in the
nsmitter, probably as a result of the vi-
tion of the chopper. No further pictures
any quality were received that day.

In spite of the difficulties encountered this
rcise was worthwhile in that it does show
it Amateur TV can be used for providinz
blic Service in a new medium and that
10 amateurs can set up functioning ground
tions on a temporary basis with a min-
um of practice.

LLos Angeles County Sheriff’'s Department
s purchased a portable camera and video
corder for helicopter patrol work as a result
the Southern California ATV Club demon-
ation of the potential value of video
verage.

lext Continued

At the first meeting held early in Dec-
1ber, Mr. Mal Rector. Pasadena Civil De-
nse Radio officer, briefs representatives of
e several organizations participating on the
sic plans of the Rose Parade and Rose
ywl communications requirements. After
¢ briefing, Fred Owens, WB6TVZ, Per-
nnel Officer, starts his job of obtaining a list
individual names and the equipment avail-
le. Throughout December, Fred, and Frank
gnorelli, WB6EML, Operations Officer,
uffle names and equipment on their maps
1itil they have their solutions. Then they
epare assignment lists and maps for the
al briefing.

At the final briefing held the last Monday
December, Mr. Dave Orswell conducts an
lightening discussion for the benefit of new
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Some of the ninety-eight volunteer communica-
tions personnel attending the briefing in Pas-
adena’s Civil Defense Training Center.

participants on what they were letting them-
selves in for. The briefing informed us to
expect not only our units talking to us, but
also Detectives using walky-talkies. These
Detectives will be investigating Juvenile pro-
blems, Narcotics, Vice, Pickpockets, and
other illegal operators attracted by such
large crowds. We are Instructed on various
aspects of communications involving many
different disturbance situations.

The 1968 and 1969 Rose Parade volunteer
communications activities are an outstanding
example of planning and co-operation be-
tween all persons involved. The cooperative

Patrolman Dave Orswell, Pasadena Police De-

partment, emphasising a point during his brief-

ing to Rose Parade participants at the Briefing
prior to the parade.,
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Rex McCray, WB6SGR, prepares a late supper

with Bob Cole, K60OMU, supervising from the

operating position in W6NAA/Mobile on New
Year's Eve.

communications employed by the RACES
and CB units were particularly effective in
combatting the jamming problems. Jammers
continue to be confounded by the ability of
the CB Stations to complete their communi-
cations all night in spite of all their efforts.
By dawn, all but the most determined
jammers have slunk away with their tails
between their legs, and the rest are then even
less effective in disturbing communications.
In the 1969 pre-parade activity, a variation
was inserted in the jammers program. A CB
Station installed in a Condor Motorhome
across from Dow Radio was found to be
jamming communications in that area when
W6VZA embarked on a hidden transmitter
hunt for an unmodulated signal causing
interference to the system. After a quiel
talk with W6VZA. who i1s a Los Angeles
County Deputy and was in uniform, the
father of the juvenile operator agreed to
watch his station a little closer.

Adding spice to the operation was the
appearance of then President-elect Nixon at
the Bowl Game. His arrival was shortly before
the Rose Parade was over. The normal
communications had added the special in-
structions regarding the authentication of
FBI and Secret Service agents and a request
that stations be willing to stay on the air a
little longer than usual in case of an emerg-
ency connected with the President-elect
security measures.

22 e CQ o April,L 1969

Each year brings specialized problems
the Pasadena Police that involves the volu
teer communications people. This year t
P.P.D. had a specialized problem with t
hippie element in that they planned a psyc
delic rally near the parade route. Happily
fizzeled out in the early evening hours, but
did require additional volunteer communic
tions personnel and equipment to cover t
potential disturbance.

In most years the general run of commu
cations involve the request for transportatic
of lawbreakers, small fires, recovered stol
wallets and purses, lost children, lost paren
and similar events. The 1969 parade co
munications included communications dire
to the starting line officials when the paradg
Grand Marshal’s (Bob Hope) vehicle fail
to complete the parade under its own pow¢
It was pushed by several volunteers until t
assistance of a tow truck was obtained. Nee
less to say, the parade officials followed t
portion of the parade progress with unus
interest.

Every year there are several life-and-de
type of communications handled by the v«
unteers. In the 1968 parade communicatio
there were three heart attack calls involvi
fatalities. In addition, there are an unus
amount of emotional people about t
evening and early morning hours and t
beat policemen keep in close touch w
their volunteer communications stations
keep abreast with dangerous developmen

On the Amateur Radio frequencies, in 19€
operators were members of two organizatic
operating under RACES Rules. Operating f
Pasadena Civil Defense Communications
their Net Control Station, W6NYL was F
Owen, WB6TVZ, and Frank Signore
WB6EML, and at W6NYL-13 Vic Bé
WB6YOL, served for the entire 16 hou
Operating for the Los Angeles County I
aster Communications Service were t
following: at K6CPT Mobile located at t
starting line was Loman Zane, K 6SE
(Chf. Op.); Wm. Johnson, W6QAV: a
Frank Rodriguez, WB6SQD. At Dow Rac
operating the facility as K6CPT-BL 2 w
Wm. Skellenger, WB6BXJ, who obtain
relief from operators at K6CPT-33. Behi
a Fire Station in Eastern Pasade
was K6CPT-33 operated by Rex McCr:
WB6SGR; Bob Cole, K6OMU, and B
Boulton, W6AAD. The Burbank float conv

[Continued on page 100]
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ROHN, as the largest tower man-
ufacturer in the United States,
H:kx provides outstanding com-
x\\ mercial quality equip-
= ment for amateurs.
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in this field for our ™Sy
crank-up, fold-over and \
#25G towers. Like all our big X
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DUMMY LOAD-WATTMET
MODEL-334A __r;_;;i. A

FREQUENCY RANGE 2-230 MHz

TURN OFF FULL SCALE POWER 1§

TRANSMITTER IN ’::TTS
WHEN LIGHTED ] 200

Mias MANUFACTURING INC | '

The ham accessory that industry adopted

WATERS DUMMY LOAD/WATTMETER

We designed the Dummy Load /Wattmeter with only the ham in mind. But it seems a lot of
hams are concerned with RF work for a livelihood judging from the industrial application
the DL/WM has received. Which is okay with Waters! Handling to 1000 watts at 52
ohms from 2 to 230 MHz with accuracy assured by its four calibrated scales, the DL/
WM will tell you whether all the power packed into that compact rig of yours is getting
out. Your distributor can advise you well, too. Chances are you'll find a Dummy Load/
Wattmeter in constant use in his shop. He has to be sure! Don't you?

M WATE Rs WAYLAND, MASS. 01778
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ransceiver

F Strip For
obile S.5.B.

!owaans the end of this article, we will
ggest ways and means of turning this proj-
Ict into a complete mobile transceiver for 80
nd 20 meters but our main concern for this
ime will be to describe in detail how any
eader could construct an 1.f. strip.

This 1.f. strip consists of the carrier oscil-
ator, balanced modulator, a.f. amp, i.f. amp
rystal filter and a diode type product detec-
or. All that is needed to provide complete
ransceiver operation is an input signal at the
f. frequency for receiving and a mixer and
wower amplifier for transmission.

This unit is rugged enough to withstand
ny normal use and while reasonably simple
p construct, it has the necessary sensitivity
nd selectivity to produce a piece of finished
quipment which will show up well when
ompared with commercial gear.

Every effort was expended in the design of
IS unit to secure ease of construction as well

ease of repair service should this become
ecessary. The author has built a number of
ese units and found them satisfactory in
ctual field trials. Essentially, this design is
simplification and modernization of another
nit presented earlier in CQO! but altered to

‘f * Nasuli Malaybalay Bukidon, Philippines.

| *Walrod, L., “A 40 Meter QRP SSB Transceiver,”
-Q August 1967, p. 12.

|
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BY LARRY WALROD,* VE7BRK

serve for general amateur use instead of for
use on a specific frequency such as our former
unit was.

For increased reliability, we decided to use
silicon transistors and in looking around for
one which would serve acceptably in nearly
all of our circuits, we came upon a Fairchild
2N3641 which worked out fine. Since we are
operating it considerably below its maximum
ratings, we anticipate that it will last indefi-
nitely under these conditions.

We used a style of construction which al-
lows the circuit board with all connecting
switches and controls to be easily removed
from the case. The case was built of such a
size and shape so as to just fit under a surplus
ARC-5 transmitter which we are using for
our linear amplifier after suitable conversion.

Crystal Filter

Although the complete circuit diagram |-
shown in fig. 1, we will discuss the crysta
filter first since that is the heart of the whol:
unit. Since the author’s favorite spot in the 75
meter band is around 3800 kc and his prefer-
ence in the 20 meter band is around 14300 kc,
we got out a pencil and figured that a v.f.o.
operating around 9050 plus or minus about
75 kc would heterodyne a 5250 signal just
where we wanted it. We therefore selected

1969 o
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5250 kc as our approximate filter frequenc
This whole business might have been done t
other way around with a 9050 filter and 52
v.f.0. except for the fact that we were attemp
ing to produce a quality unit with the lea
possible expense and found FT 243 surpl
crystals available on 5250 but not on 9050.

We first tried a four crystal filter with fa
results except for the reception of numero
out-of-bandpass signals in the receive mod
This difficulty was caused by spurious cryst
responses. To eliminate this tendency
simply added another four crystal section
found that random selection of crystals f
these units usually resulted in sufficient sta
gering of the spurious responses so that th
were not a problem in the completed filte

Fig. 1—Circuit of an s.s.b. transceiver exciter “i
strip.”” Points A and B in the circuit are broken a
the resistor connected to the appropriately mark
points in fig. 5 if a.v.c. action is desired. All resist
are %2 watt except where noted otherwise.
capacitors greater than one in value are in m
those less than one in value are in mf except whe
noted. All transistors are Fairchild’s 2N3641.

C,—Approx. 300 mmf—value set to resonate T,
carrier osc. freq. with slug set in middle of rang

CR,—10 volt 1 watt zener diode.

CR,—750 ma 600 p.i.v. silicon diode.

L,—40 t #35 e. close spaced double layer 4" did
14" long on a ceramic slug tuned form.

L,, Ly—approx. 40 bifilar turns (80 total) of #26
on a 3" x 18"’ torroidal ferrite form. The ex
number of turns determined as described in t
text,

R,—Approx. 1500 ohms—adjusted for about
volts of r.f. at the input to the balanced mod
lator.

R,—75 ohms 1 w. adjusted for 5 to 6 ma throu
CR,.

T,—9¢t. pri., 2 t. sec.,, 40 e.

T,—15 bifilar turns on pri., 10 turn sec., 40 e.

T,—A.f. interstage trans. 4:1 c.t.

T.—5 bifilar turns pri., 32 t. sec 40 e,

Ts, Te—32t.and 4t. £40e.

Y|—5250 kc.

Y2, Y3, Ya Ys—FT243, 5250 ke *= 25 cycles.

Ye, Y7, Yo, Yo—5251.5 ke = 25 cycles.

Transformers Ty, T,, Ts, Ts and T, are wound on fl

: f ¥ ol 1 5 _Jrf_,., r Tl’ﬁ' \-,... ‘4




e completed filter can be built for about
ven dollars and will have characteristics

ich will pass fairly critical inspection. On-
e-air tests have shown that both male and
male voices are transmitted through this
ter with sufficient degree of naturalness as

make familiar voices easily recognizeable.
We used slug tuned coil forms for the bi-
ar coils in the first filters we made due to
emrr ease of winding and adjustment but we
ere annoyed by the room they took up.
pon switching to torroidal coils the size was
uch more to our liking but found it took
onsiderable time to adjust the number of
irns on these torroids to get the results
e wished to secure. We were able to over-
bme both of these difficulties by first employ-
1g slug tuned coils in a temporary setup and
djusting the slugs for suitable filter charac-
ristics. The resonant frequency of the ad-
isted coil was then checked with a signal
enerator-v.t.v.m. combination and the tor-
bidal coils were then easily wound to match
nese characteristics. In winding these torroid-
1 coils in this manner, though, it is impor-
nt to dress the leads from the coil in approxi-
nately the same positions as they are expected
p be placed in the finished filter since lead
ress around a torroidal core affects its res-
nant frequency.

Filter Construction And Adjustment

Figures 2 and 3 show the type of construc-
on we used for the filter. A piece of 38"

ick lucite was drilled to mount the eight
rystals and the two torroidal cores. A strip
f foam rubber was placed between the tor-
pids and the crystals as shown on the closer
f the two torroids in the picture. The lucite
trip was drilled and routed as shown in the

verted view so that the shield tab shown

srotruding from the center of the shield can
ould be inserted right through the lucite.
his was done for maximum shielding be-
ween the input and output sections of the
Iter.

Some arrangement must be employed to
assess the characteristics of the filter during
onstruction. Some easily controlled source
of r.f. signal and some type of indicating de-
vice will be needed. A spectrum analyzer and
~.f. wobbulator (sweep generator) will give
very satisfactory results but few will have this
zquipment available. The carrier oscillator
described in this unit can be employed for
the r.f. source provided that a crystal about

6 kc higher than the proposed carrier fre-
:

See page 110 for New Reader Service
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Fig. 2—Top view of
the crystal filter and

the torroid coils.

quency is inserted and the 20 mmf capacitor
across the slug tuned coil in series with the
crystal is replaced with a variable in series
with a fixed capacitor. A fixed capacitor of
about 50 mmf 1s wired in series with a vari-
able of about 300 mmf as this arrangement’
gives some semblance of scale linearity which
cannot be achieved with only a variable due
to the fact that the scale of frequency divi-
stons tend to bunch up on the high capacity
end of the rotation. The capacitors must, of
course, be mounted rigidly and some type of
a vernier dial fixed to the variable shaft so
that the combination can be calibrated as to
frequency. When this deal is set up, the coil
slug can be adjusted so that the variable ca-
pacitor will be able to control the frequency
of the oscillator over a range of about six kg,
this being a little above and a little below the
proposed bandpass of the completed filter.

Don’t worry if the filter bandpass cannot

be made flat along the top. The filter will
sound pretty good on the air anyway. In fact
if you produce a definite hump of 5 or 6 db
higher than the rest around 1800 cycles from
the carrier, the actual communicating ability
of the combination will be better than if the
filter bandpass were made perfectly flat. More
important is the steepness of the skirts at the

- ¥ I b ]
L3 -
JJ .h.-:- L . . ’

._' '_-L.- }‘]I.
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— i
. 5

Fig. 3—Bottom view of the crystal filter and the
shield.
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Fig. 4—Modifications made to a Lafayette 99-2038 audio amplifier to permit its use with a
negative ground. Shaded areas are those removed and colored circuitry are additions.

edges of the bandpass. At the carrier fre-
quency the filter attenuation should be 25 db
or more and the maximum possible out-of-
bandpass attenuation should be secured.

Crystal Frequencies

We have found it to be a good 1dea to get
about a dozen crystals all on the same nominal
frequency at the start of a project like this.
Upon checking these carefully, it i1s usually
possible to find four which are within a few
cycles of each other and these are set aside
for the low frequency elements. Four more
are ground or etched until they are 1500
cycles higher in frequency plus or minus
about 25 cycles. One of the remaining crys-
tals can be used as the carrier oscillator—
probably just as is—since inserting it into
the carrier oscillator circuit and adjusting the
v.X.0. coil will bring it down to the proposed
carrier frequency.

Fine auto body emery paper called “"wet
and dry,” mounted on a smooth surface, will
do fine for grinding. A kilocycle can be re-
moved from a crystal blank in a few seconds.
If a constructor wished to try etching, he
might want to remember that a concentrated
solution of ammonium bifluoride will move
the average FT 243 crystal blank 1500 cycles
in about two minutes. Try one minute first.
Two transistorized crystal oscillators and a
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CQ e April, 1969

calibrated audio oscillator can be used tc
compare and determine the beat note betwee
two crystals in most any receiver that wil
tune around the frequency in question. It i1s
not as necessary to establish the precise fre
quency of the crystals employed as it is tc
maintain the proper frequency difference be
tween the upper and lower set.

By placing a 100 ohm resistor in series wit
the filter input, a 100 ohm resistor betwee
the two filter sections and a 330 ohm betwee
the filter output and the first i.f. amplifier we
were able to secure fairly good output fro
the filter as well as maintain the filter charac
teristics. We have noticed some constructors
recommend a 2K terminating resistor afte
a filter of this nature. We tried this but found
It was not necessary due to the fact that the
transistor base the filter feeds in conjunction
with the base resistor and the 330 ohm series
resistor worked out satisfactorily for this pur-
pose.

Upper Or Lower S.B.

Choice of transmitting on upper or lower
sideband on any specific frequency was not
planned for in this design but this feature
could be incorporated by adding a s.p.d.t.
switch, an additional slug tuned v.x.0. coil and
one more carrier crystal which would need
to be something like 3 kc higher than the one

See page 110 for New Reader Service



e are proposing for this unit. Each crystal
ith its associated slug tuned coil would be
n or out of the circuit according to the switch
osition. Some arrangement might also be
onsidered for maintaining v.f.o. calibration
a completed transceiver as there would be
bout a 3 kc discrepancy of the carrier fre-
uency between the upper and lower sideband
itions.

Circuit Description

A brief general description of the circuitry
ight be in order here. The carrier oscillator,
rst r.f. amplifier and the crystal filter are
witched from the transmit to receive mode
this unit. This was done to reduce the
quipment to the least number of components
ecessary for operation. In the transmit mode,
e carrier oscillator drives the bases of the
o balanced modulator transistors in parallel
d the audio is fed into the modulator
mitters in push pull. After one of the side-
ands is removed by the crystal filter, the
ignal goes through two transistor r.f. ampli-
ers before leaving this section of the equip-
ent. The second of these has an unusual
eature in that its base is grounded through a
.01 capacitor. One r.f. amplifier did not pro-
uce the output signal we wanted but two
unning wide open had too much gain so we
ttenuated the input signal to the second r.f.
ome 60% with this 0.01 capacitor.

The transmitter audio system shows two
tages of amplification but for the cheaper
pw impedance dynamic microphones we are
ising we have found it advisable to bypass
he first stage. We left the two stages in the
lesign in case we might sometime wish to use
. higher grade of microphone which would
ikely have less output than the lower priced
Inits.

In the receive mode, the crystal filter is
irst in the line-up followed by two stages of
f. amplification, a product detector and one
tage of audio amplification. Additional audio
mplification is connected externally to this

f. strip as described later.

Balanced Modulator

We have used a similar circuit before with
1.0.p. transistors resulting in reasonably good
erformance. However, upon switching to
he 2N3641 n.p.n.’s for this circuit we were
ble to achieve much better results. We are
ble to achieve approximately 40 db of car-
ier balance with this arrangement and the
valance is stable enough to employ a fixed

ee page 110 for New Reader Service

balancing resistor once the correct size is
ascertained. One end of a 10K resistor is con-
nected to each base and the other end of each
resistor is left floating in the initial wiring.
By selecting the base bias resistors carefully
so that they are within about 1% of each
other you will find that the modulator is al-
most balanced when first fired up, even with
random selection of the transistors.

The 200K balance potentiometer IS con-
nected successively to each of the 10K resist-
ors and is adjusted for carrier balance and
left on the 10K that gives the best results. The
balance is so close that it usually requires a
pot resistance close to the full 200K. The
filter removes any carrier remaining so that
in the final output, the carrier is down some
60 db from the p.e.p. level.

In constructing the balanced modulator we
considered it best to select matched pairs of
components wherever we could as in the case
of the 0.01 capacitors in the base circuits and
the emitter bypasses. Symmetrical layout was
also employed as much as possible.

The aluminum case shown in the picture
houses this 1.f. strip only and another case
of similar size and construction is used to
contain our receiver front end and the v.f.o.
as well as the mixers for converting our 5250
ke s.s.b. signal to the 20 and 75 meter
bands. At some later date we plan to include
this all in the same housing.

Audio Power Amplifier

We have considered it advisable to design
all our equipment with negative ground due
to the fact that this arrangement makes it
compatible with a number of accessories
which might be used. This decision got us into
some extra work, however, when it came to
selecting a receiver audio strip. We like the
Lafayette 99B9038 1 watt audio strip at its
$6.95 price and decided to alter it so it would
be completely compatible with our system.
We replaced the first audio driver with a
n.p.n. and made other alterations as shown
in fig. 4. We mounted our audio boards in the
speaker cabinets. The cabinets must be metal,
though and grounded to prevent any of our
transmitted r.f. from being picked up and
rectified which results in speaker “talk back.”

While we use a 2N337 here for the first
audio driver any n.p.n. would work provided
it is supplied with the proper bias. One way
to check the bias i1s to measure the voltage
drop across the collector load resistor with
a v.t.v.m. (an ordinary v.o.m. will not do
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Fig. 5—A.v.c. r filter circuit. The input is picked

up from the a.f. amplifier in fig. 4 and points A

and B connect to the appropriate points in fig. 1

as described in the text, Point C above connects
to the r.f. circuit of the receiver section.

here). If the drop is about 2 volts, the trans-
istor is biased about right.

Some experts in transistor circuitry might
notice that we use a number of 0.1 capacitors
for coupling in our audio signal circuits
where as the usual thing is an electrolytic of
something like 5 mf capacity. For communi-
cations work, we have found the 0.1 mf ade-
quate for a number of applications.

AV.C.

While using our completed equipment, we
found a tremendous variation in the level of
the received signals we had to deal with as we
were sometimes listening to a light plane
flving right overhead and at other times to a
weak signal from several hundred muiles dis-
tance. Hooked up in the usual fashion we
occasionally found our speaker almost blow-
ing us out of the shack so we worked up the
arrangement shown in fig. 5 where a two or
three hundred ohm 1 watt resistor was placed
in series with the 12 volt input line to the
audio strip. This reduced the input voltage to
about 9 volts. The bias on the driver trans-
istors was adjusted for maximum sensitivity
at this supply voltage. The input dropping
resistor is followed by a 1000 mf capacitor
which is there for the purpose of filtering out
any power supply hum which might otherwise
enter the audio strip when the transceiver is
used in the transmit mode. This capacitor also
stabilizes the input voltage ovér the audio
envelope excursions from signals of reason-
able strength. Strong local signals, however,
force the Class B audio output stage to draw
considerably more than normal current and
this current is reflected in an additional drop
across the input resistor. This results in a
drastic reduction of the overall sensitivity of
the audio channel and in effect acts as a sort
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of a.v.c. to control the output level of t
speaker.

We used the system described above fc
some time with a fair degree of satisfactio
but subsequently attempted to improve t
idea in an effort to prevent overloading o
i.f. stages on strong signals. The arrangeme
in fig. 5 connected to the appropriate place
in fig. 1 did the trick. By lifting our transistc
bias resistors for the r.f. and i.f. stages whe

they attached to the positive supply at poin
A and B fig. 1 and on the r.f. stage and co
necting them to the a.v.c. line, fig. 35,
ended up with a workable arrangement.
should be noticed here, though, that the bi:
resistors specified in fig. 1 are those that wer
used without a.v.c. and the 33K at A w
have to be reduced about 25% and the 30
at B will need to be reduced about 50%
restore normal bias conditions to these stage
with no signal input. The 1000 mf capacitd
at the audio strip input provides a usab
attack and release time for this a.v.c. setup.
This a.v.c. system may be the simplest a
rangement we have come across. It operat
well enough for satisfactory communicatio

Notes

A few notes of interest might fit in w¢
here. We do not recommend that all of t
under-the-board wiring be done by the etc
ing process unless considerable work in
line has been done. However the negative bt
could be etched to advantage. We have
positive bus on our boards because we ha
found it advantageous to make wire conne
tions from each circuit to a central brass str
from which they can readily be unsoldere¢
at any time it might be necessary to check t
operation of any particular circuit.

The choke and 0.01 filter in the mike inp
line are not on the circuit board but
mounted on the external chassis as close
possible to the mike input plug.

We mentioned before in this article thl
we had placed an 0.01 capacitor from ba:
to ground in the output transistor (transm
mode). The value of this capacitor can |
varied with the purpose in mind of operatir
the stage near maximum capacity whe
speaking just normally into the microphon
The transformer in this stage is inclined |
saturate with microphone inputs above no
mal level. While this, at first, might be thoug!
of as detrimental it actually turns out to |

[Continued on page 102]
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HIGHEST TRADES! NO ONE ANYWHERE will beat our deal!
We will TOP any advertised or written offer from any other dealer.
We trade on both new and used equipment and we service what
we sell. Instant credit on both new and used equipment. General
Electric revolving charge and Master Card Credit.

AMATEUR - WHOLESALE ELECTRONICS

. A DIVISION OF
e

.= &5 International Electronic Systems, Inc.

280 ARAGON AVENUE, CORAL GABLES, FLORIDA 33134
Cable “INTEL”  305-444-6207 Export orders our specialty

ee page 110 for New Reader Service April, 1969 e CQ e 31




MANY of us have flown into airports in
the States and have taxied by neatly painted
orange and white checkered buildings with
interesting antenna arrays mounted nearby.
Of the number who have done this, it would
be safe to assume that 90% had no inkling of
what was in these buildings or what part the
contents had to do with their safe arrival.

Enthused by the premise that amateur’s
should be well rounded individuals, and to
enlighten those who believe these buildings
to be overgrown checker boards, this article
on an Instrument Landing System is pre-
sented.

The Instrument Landing System is com-
monly referred to in short form, as an ILS
and is a result of development work con-
ducted since 1928. Basically the ILS consists
of four complete, separately located facil-
ities, Localizer, Glide Slope, Middle Marker
and Outer Marker, the combined use of
which provides guidance to aircraft for land-
ings during marginal weather conditions.
Some systems have other facility components
such as, Compass Locators at the Outer and
Middle Markers, DME (Distance Measuring
Equipment) co-located with the Glide Slope,
so it would be inaccurate to say that all ILS’s
are the same. They do, however, produce the
same basic product, electronic guidance for
the landing of aircraft.

ILS Runway

Figure 1 shows a typical ILS runway, the
location of the various facilities comprising
the system, and a pictorial view of the radi-
ated signals.

*21 Forestdale Road, Paxton, Mass. 01612.
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INSTRUMENT
LANDING
SERVICE

BY KEN SCHOFIELD * WI1RIL

The Localizer facility is located at the fa
end of the ILS runway. The radiation fron
its antenna array gives horizontal guidance t
aircraft on an ILS approach. The transmit
ting equipment consists of a v.h.f. 200 wat
transmitter in the 108-112 mc range, side
band generator, 90/150 c.p.s. motor alte
nator, modulator and driver, oscillator keye
and a hybrid unit. The above equipment i
usually provided in two complete sets to pra
vide standby equipment in case of failure
Other equipment at the Localizer are moni
tors, which sample the critical parameters ©
the radiated signal, cause transfering
equipment when one set fails, or remove th
signal from the air should any monitore
parameter fail to meet established standards

Figure 2 represents a simple block dia
gram of the Localizer equipment. The Loca
izer antenna array consists of 4 pairs o
Alford loops, arranged as shown in fig. 2
The center, or carrier pair, is fed carrier plu
equal 90/150 c.p.s. sidebands (a.m.), anc
radiate in an approximate circular pattern ¢
uniform phase. The remaining antenna pai
radiate 90/150 c.p.s. sideband energy anc
are connected out of phase to produce a nul
along the Localizer course. The radiated
energy from the sideband antennas has uni
form phase on one side of the course line
and uniform, but opposite phase on the othe:
side. The modulation recovered by an air
craft receiver is the algebraic sum of the
modulation components of the sideband anc
carrier signals. One hundred and fifty c.p.s
will predominate to the right side of cente;
line, 90 c.p.s. to the left (facing the ap
proach end of the runway), and along the
center line, only carrier with equal 90/ 15(

*
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V.H.F. Runway
Localizer Point of

Interseaction,
Runway and

Glide

Middle

Marker 2 ) '
Oyter
Morker
Localizer Modulation (
e () F

lag Indicates
if focility not
on the oir

From O.8* to L 5°
width full scole
limits, symmetrical
about axis

Sliope
Transmitter

Smiles »

(typical) Glide Siope 29207 ——
Modulation S B
Frequency T N . Tl A9

(typical)

ig. 1—Standard Characteristics and terminology of the Federal Aviation Administration for

nstrument landing systems (ILS). Distance A is typically 1000 feet with the transmitter building

offset 300 feet from the runway center line. Distance B shows the u.h.f. glide slope transmitter

400 to 600 feet from the center line of the runway. Distance C shows the touchdown point at

vetween 750 and 1250 feet from the beginning of the runway (about 159, of the runway length
pically 7000 feet),

The Middle Marker has a 1300 cycle modulation keyed as alternate dots and dashes and is
ndicated by an amber light, The Outer Marker is modulated at 400 cycles keyed at two dashes
a second and is indicated by a purple light. The Outer Marker is located 4 to 7 miles from the
and of the runway where the glide slope intersects the procedure turn (minimum holding) altitude,
* 50 feet vertically. Marker transmitters are about 2 watts at 75 mc. Compass locators in the
200 to 415 kc bands are installed at most Outer and Middle Markers. A 1020 cycle tone is
keyed with the first two letters of the ILS identification on the outer locator and the last two
etters on the middle locator. The distances marked by asterisks are suggested for clarity only

and are not FAA standards.

p.s. will be received, which provides an on
hurse indication. Modulation of the carrier
y equal 90/150 c.p.s. frequency is approx-
nately 20% . Voice modulation 1s available,
eaking at 50%. Identification is accom-
ished with 1020 c.p.s. at 5%.

Vertical Guidance

The vertical guidance portion of the ILS
gnal is produced by the Glide Slope facility
sually located off to the side of the instru-
ient runway, 1000 or so feet from the ap-
roach end. There are several types of Glide
opes; the one to be described here is the
jull Reference type. The transmitters are
h.f., operating between 329-335 mc, with a
ower output of approximately 9 watts. The
slide Slope transmitting equipment and

ee page 110 for New Reader Service
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monitors are in two sets much the same as
the Localizer. Figure 3 is a simplified block
diagram of a typical Null Reference Glide
Slope facility.

The 90/150 c.p.s. modulation of the car-
rier 18 accomplished by means of a mechani-
cal modulator, maintaining a specific audio
phase relationship between the two modulat-
ing signals. Two signal outputs are provided,
carrier plus sideband energy, (a.m.), fed to
the carrier antenna, and sideband energy (no
carrier) fed to the sideband antenna. The 90
c.p.s. sideband components on both signals
are generated 180 degrees out of phase while
the 150 c.p.s. components are generated in
phase. The Glide Slope antenna system con-
sists of two identical half wave dipoles
mounted 1/4 wavelength in front of a screen
reflector. The sideband antenna is so located
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[ S P e I Antenna System
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operated by the FAA. The antenna system, a
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To Remote
Control Point
Automatic
Motor Control T
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Abger [ o
All Units All Units  Transmitter
Oscillator
Keyer

Fig. 2—Simplified block diagram of a Llocalizer facility in an Instrument Landing System

s explained in the text, consists of four pairs of

Alford loops.

in height above ground as to produce its first
null (vertical radiation pattern) at the Glide
Slope angle (2V4-3 degrees). The carrier an-
tenna is located at 1/2 the height of the side-
band antenna and produces in its first lobe a
maximum amplitude (vertical radiation pat-
tern), at the same Glide Slope angle. The
aircraft receiver on the Glide Slope will re-
ceive only the signal radiated from the carrier
antenna, and when above or below the Glide
Slope will receive combined signals from the
carrier and sideband antennas. When above
the Glide Slope the 90 c.p.s. components of

90 90°
Cross

Modulator
Bridge
90°

270°

Voltage
Requiagtor

the signals add and the 150 c.p.s. subtrac
Below the Glide Slope the 150 c.p.s. co
ponents add and the 90 subtract. Figure
shows a typical Glide Slope vertical radiatio
pattern illustrating the relative phase relatio
ships between the carrier and sideban

energy

The Outer Marker is located about 4.
miles from the approach end of the ILS ru
way while the Middle Marker is approxi
mately 3500 feet. The Outer and Middl

To Remote
e Control Point

>

|

Fig. 3—Simplified block diagram of a Glide
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Slope facility in an Instrument Landing System.
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arkers are electrically similar with the
ception of modulation frequency and
entification. Crystal controlled 75 mc trans-
tters with an output of approximately 2
atts are utilized. Identification on the OM
a 400 c.p.s. tone 1n continuous dashes and

the MM it is a 1300 c.p.s. dot-dash tone.
e Marker transmitting antenna consists

a 2 element collinear 1/2 wave radiator
d at the center and located 1/4 wavelength
cve a counterpoise. Monitoring of both
cilities is accomplished by detecting a por-
bn of the transmitted signal and feeding the
sulting audio component, via control line,
the control point. Both modulation and r.f.
vel are monitored parameters.

Il - - .— ——
E 5 i i o

The status of each facility of the ILS is
jonitored at the control point. Should an
arm, transfer or shutdown occur on any of
ie facilities 1t 1s immediately indicated by
»d lights and sounding buzzers. The moni-
ws at the Localizer and Glide Slope are
esigned to be fail-safe. When monitoring
mits are exceeded, automatic transfer is
itiated by the monitor and the standby
quipment is placed into service. Should the
10nitor not “be happy™ with the signal para-
1eters being transmitted by the standby
quipment the facility will be shut down.
\Il this can occur within a matter of seconds
nd reflects the safety built into the system.
As a pilot proceeds inbound to the airport.

ee page 110 for New Reader Service

Elevation Angle

Fig. 4—Vertical radiation pattern of a Null Reference Glide Slope with a 3° angle, showing
the relative phase of the modulation components.

he would intercept the Localizer on course
signal approximately 10 to 15 miles from
the runway, indicated by the centering of the
left-right needle on the instrument panel of
the aircraft. At this point in the approach,
the aircraft would be at an altitude which
would be below the Glide Slope on course
signal and the up-down needle would be in-
dicating a fly up condition. The centering of
the updown needle would indicate to the pilot
that he is on course on the Glide Slope. On
passing over the Outer Marker an audio and
visual signal is received in the aircraft. From
the Outer Marker on, the pilot keeps the up-
down, left-right needles centered to stay on
course, vertically and horizontally and the
arrcraft would be lined up with the runway
and descending at a rate determined by the
Glide Slope angle. Over the Middle Marker
an aural and visual signal is again received.
At this point the pilot should have visual
contact with the runway or approach light
system.

The civil ILS facilities throughout the
United States are maintained by the Federal
Aviation Administration. The importance of
safety in the operation of this equipment
cannot be overemphasized It is built into the
equipment and is a 24 hour a day, 365 day
a year concern of the FAA personnel man-
aging and maintaining it.

There are approximately 264 ILS systems
installed in the United States. The next time
vou land, look around, chances are one will
be there. You'll know where, and why. =
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A SIMPLE 12V
REGULATED

POWER SUPPLY

BY RICK LITTLEFIELD,*
KIBQT

Tms power supply is intended for those
of you who. like myself, build solid state
transmitters and receivers for either home.
mobile. or portable use. Although original-
lv designed to operate a homebrew 7-watt
six-meter transceiver, it also serves as a
voltage source for bench projects in my
apartment sized mini-lab, It provides 12
volts of clean. well regulated d.c. under
continuous 600 ma service and will deliver
up to I amp under intermittent cond.

The circuit begins with T;, which can
be any 12.6 volt filament transformer with
a current rating of 2.5 amps or greater.
Transformer T, feads into the bridge recti-
fier configuration CR;-CRj. Filtering 1s

“4 Main Street, Durham, New Hampshire 03824

S22N3054

Fig. 1 - Circuit of a 12 volt regulated
power supply for operating solid state
equipment. Transistor Q> must have a
heat sink, if only the metal chassis. All
capacitors are in mf and both resistors
are 2 watt.

CR;,CR2,CR:;, CR4- IN4721 or IN4719
CRs - IN964 zener diode,
T1 - 12.6 volts at 3 amps.
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accomplished for the most part by Ci,
this case a 2700 mf 25-volt electrolytic.

The next step is the regulator circ
Transistors Q; and Q: form a Darling
pair controlled by a 13.5-volt zener di
The zener provides a reference voltage
Q;. which in turn controls the series reg
lating action of Q. Since the combint
emitter to base voltage drop across Q;
Q- is equal to about 1.5 volts, a 13.5-v
zener 1s necessary for a supply output |
12 volts. Resistor R; sets the zener curre
within the correct operating range, and (
eliminates any a.c that may appear acro
the zener. Resistor R> serves as a bleed
load for the supply output, and C; elimi
ates the danger of high frequency oscill
tion in the regulator. Fuse F: helps °
protect the circuit from overload. |

Construction of this circuit is by
means critical, and it can be tailored to
your own particular needs. Mine has be
operating for months in breadboard forn
However, I eventually plan to rebuild
on an aluminum chassis. Also, it could b
built into an existing piece of equipmer
or designed into a new project. The or
important consideration is that Q. be pr¢
vided with a good heat sink. With a mic
chassis mounting kit and a dab of silico
grease, any aluminum chassis will serve
an adequate heat dissipator.

Again. this little circuit has produce
excellent results for me. Its reliability an
potentially compact dimensions are we
worth considering if you wish to power

fixed-mobile 12 volt piece of solid stat
equipment. |
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pe NCL-2000 is desk-top dynamite in the form of on all bands. AM — 300 Watts minimum. CW, RTTY
2000-Watt 5-band linear amplifier. If you want — 600 Watts minimum. [] Drive Requirements: 20
gh efficiency, superb linearity, operator-oriented to 200 Watts, PEP, adjustable. [] Output Impedance:
psign, and contest-winning punch in a pile-up, the 40 to 60 Ohms (minimum). ] Power Supply: Built-in,
L-2000 is your kind of linear. NRCI reliability solid-state design. 115 V.A.C. or 230 V.A.C. Draws 15
gineering also assures that there's no need to amperes maximum at 230V. [] Tubes and Semicon-
tune with every frequency shift. Turn on the legal ductors: Two 8122 ceramic tetrode output tubes,
it in this beautiful package. plus 13 semiconductors. [] Fully metered, safety
Frequency Range: 80, 40, 20, 15 and 10 meter engineered.
nds, with significant band-edge overlap for MARS PLUS: ALC provisions, internal dummy exciter load,
rvice. [ ] Input Power: SSB — 1000 Watts aver- full-access front and rear panel design, and time de-
e, 2000 Watts PEP. AM, CW, RTTY — 1000 Watts. day, plate overload, plate power and antenna relays.

Output Power: SSB — 1300 Watts PEP minimum AMATEUR NET PRICE: $685.00

See your favorite dealer, or write directly to factory for complete specifications and description.

NATIONAL RADIO COMPANY, INC.
IR T | 3 Vsthinghon Strust, Stalvoss, Mase. 0216,

International Marketing through: Ad. Auriema, Inc., 85 Broad Street, New York, New York 10004
v 1969, National Radio Company, Inc.
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VERTIGAL A

Part Xl

TENNAS

BY CAPTAIN PAUL H. LEE * W3JM

The effects of earth on the efficiency of radiation and the vertical pattern
to be expected from a vertical antenna are often misunderstood or are no
understood or are not understood at all. In this installment, the autho
discusses these effects in two phases. The first deals with the earth near th
antenna and the need for a good ground system. The second is the effe

of the earth in the reflection zone on the shape of the vertical pattern

T HESE articles have brought much mail,
most of which has been from readers inter-
ested in using vertical antennas on 75 or 160
meters. The recent power increases author-
ized on 160 meters, plus the increased avail-
ability of s.s.b. equipment for that band.
have just about doubled its “population™
during the past six months. Because of space
restrictions, most of the stations on that band
are using verticals of one form or another.
There has also been some mail from ama-
teurs on 10, 15, 20 and 40 meters for DX
contacts. One of these amateurs announced
that he had made the discovery that the could
June and operate a half wave vertical with-
out a ground system, driving it either by a
parallel tuned tank or an “L” network
whose lower end is grounded. He claimed
that since a thermocouple ammeter in the

*5209 Bangor Dr., Kensington, Maryland 20795.
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Fig. 99 — Current distribution along a quarter
wave vertical and flow of r.f. currents into the
ground.
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ground lead showed no current, he co
dispense with the ground system and its loss
He stated that although this series had so

covered the current fed antennas very w
I should now “discover the new world of t
half wave vertical with no ground syste

Actually, he was voicing a popular misc

ception about ground systems and the ne
for them. This moved me to write this pd
of the series, to present a rather complicaty
subject in as clear and simple a fashion
possible.

There are two areas of interest when o
studies the effect of the earth on radiati
from vertical antennas. One of these is t
area itmmediately beneath and surroundi
the antenna, and the losses which oc
therein which make a ground system nec
sary. The other area is that of the reflecti
zone, or as it is called by those of us in t
business, “the Fresnel Zone.” 1 shall disct
the close-in area and ground systems first.

Earth Conductivity

There have been many studies made al
many papers written on the subject of ear
currents and ground systems and their effec
on antenna radiation efficiency. G.H. Brow
whom we have met before in this series, pe
formed an excellent analysis and confirmed
by practical experiments.™.* R.C. Hil

“'Brown, G. H., “The Phase and Magnitude
Earth Currents Near Radio Transmitting A
tennas”, Proc. of IRE, Feb. 1935, p. 168.

S'Brown, G. H. et al, “Ground Systems as
Factor in Antenna Efficiency”, Proc. of IR
June 1937, p. 753.
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3HRH, a well known radio engineer in his
n country, wrote a very fine paper on the
bject covered by this Part.®! The matter is
so covered quite thoroughly in technical
ycuments of the International Radio Con-
Itative Committee (C.C.I.R.) of the Inter-
tional Telecommunications Union (1.T.U.),
sneva, Switzerland.®>
All materials are conductors of electricity.
yme are very much better than others, and
me are very much poorer than others. The
ter are sometimes called insulators. The
rth is a conductor, and one may find
fferent levels of ability to conduct for the
rious geological types of earth surface.
hen current flows in the earth’s surface, the
ell-known “‘skin effect” occurs.
Radio engineers who deal in h.f. and v.h.1.
ork have to take this “skin effect” into
nsideration in the design of conductors
d inductors. Simply stated, the current tends
concentrate near the conductor’s surface,
th the depth of penetration being less at
cher frequencies. Usually, conductors are
a homogeneous nature. However, the
rth 1s not homogeneous, being made up of
rious geological layers. It has been found,
example, that v.l.f. and e.l.f. waves pro-
gate very well through certain types of
ological formations, while they are rapidly
enuated by others. At frequencies of 2 mc
more: of the current will flow in the upper
yer of soil of good conductivity, rather
an through underleyins strata.
Depth of penetration is a function of the
nductivity, and it is greater for poorer con-
ctivities. The following table shows depth
penetration.®=

ills, R. C. “The Ground Beneath Us”, RSGB
lletin, June 1966, p. 375.

Determination of the Electrical Characteris-
5 of the Surface of the Earth”, Documents of

IXth Plenary Assembly, Los Angeles, 1959,
)l. 1II—Reports, Report No. 139, p. 267.

Depth (meters)
re:'k“;"cy o =5X% mnla = ><1rru| o —1X1014
e= 81 e=10 g =5
Wl 2 50 | 150
100 0.67 15 50
3000 0.20 5 17
npon | 2 0

p——— - r= - - - = = L— - —— = - = - - - e —

Re
A PP —— e

Fig. 100—Equivalent circuit of fig. 99. The radia-
tion resistance is RA, conductor losses RL, and
" the effective ground resistance is RE.

It may be seen that depth of penetration is
also inversely dependent on frequency.

The permittivity®® of the earth as a dielec-
tric also has an effect. Below about 2 mc it is
not important, but at the higher frequencies it
becomes increasingly important in consider-
ing the earth’s role as a reflector. Generally,
higher permittivity is associated with higher
conductivity, and therefor the effect of earth
is usually spoken of as depending on its
conductivity.

In the first area of interest, that near the
vertical antenna, the earth acts as a return
path for the flow of r.f. currents. Let us con-
sider first the case of the quarter wave ver-
tical antenna, current fed at its base. Figure
99 shows the current distribution along the
antenna, and the flow of r.f. currents into the
ground. The current in the antenna induces
charges in the earth surrounding it, which
give rise to the circulating current which flows
back to the generator. This flow of current 1s
at a depth of penetration which, as men-
tioned above, depends on frequency and on
ground conductivity: decreasing as both in-

UPermittivity it the property possessed by a
material to permit an electric force field to be
set up in it with greater or lesser effectiveness.
If a material has a high permittivity an electric
field will produce more effect in it than it would
in a material of low permittivity.

RELATIVE EARTH LOSS




Fig. 102—Current distribution along a half wave
vertical antenna and the flow of r.f, currents to
ground of a halfwave antenna.

crease. The effect of this can be represented
schematically by the series circuit of fig. 100,
which shows r.f. power being dissipated 1n
the several resistive elements of the circuit,
which are the radiation resistance, RA, the
ohmic conductor losses, RL, and the effec-
tive earth or ground resistance, RE.

The standard practice is to make the rad-
iation resistance as high as possible while
making losses as low as possible, thus giving
the highest efficiency. Ohmic losses can be
kept low by proper design of inductances and
use of low loss capacitors. Earth resistance,
on the other hand, is something which 1s in-
herent to one’s location, and unless one
wishes to move the home and family to a new
location, chosen on the basis of earth re-
sistance, one has to live with it as it happens
to be and make the best of it.

There is something one can do to make
the best of it: and that is to reduce the earth
losses by the use of a ground system. Brown
determined the distribution of earth currents
and earth losses both analytically and exper-
imentally.50.%1 The distribution around a
Guarter wave vertical antenna is shown in fig.
101. It may be seen that the current and the
losses are highest in the region of greatest
current density which is close to the base of
the antenna, as would be expected.

Half Wave Antennas

The current distribution on a half wave
antenna, and the flow of currents into the
ground from it, are shown in fig. 102. The
series circuit schematic of fig. 100 applies in
this case also. Here again it is necessary to
keep the earth losses and ohmic losses as low
as possible. The distribution of earth currents
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and losses around a half wave vertical a
tenna whose base is close to earth is shown
fig. 103. Brown determined experimentall
that the region of maximum current and lc
occurs at a distance of about 0.35 wavelengt
from the base of the antenna. There 1s ze
loss at the base of the antenna itself, ine
much as there is no base current because t!
antenna is fed at a current node. A therm
couple ammeter in the ground lead at t
point will read zero. However, don’t be ¢
ceived by this phenomenon, because a the
mocouple ammeter in the antenna lead w
also read zero.

Efficiency Versus Earth

Figure 104 shows the variations in a
tenna radiation efficiency over earth, for se
eral values of effective earth resistance a
various antenna heights (lengths of vertic
radiator). It may be seen from this figure th
with low effective earth resistance provide
by a good ground system, the short verti
radiator (one eighth wave or so), can be qui
efficient. It may also be seen that for a give
effective earth resistance the efficiency d
pends on the antenna’s radiation resistanc
which for a short antenna is less than that
a tall antenna. There is not too much diffe
ence between a half wave and a quart
wave antenna provided that the effecti
earth resistance is low. There is considerab
difference between antennas -of vario
heights when effective earth resistance
high. This set of curves very effectively sho
that low effective earth resistance provids
by a good ground system is an absol
necessity for vertical antennas of any heig
if good radiation efficiency is desired.

The correspondent’s claim that one do
not need a ground system under a half wa
vertical radiator is true only if he is conte
to throw away from 40 to 80 per cent of
radiated power in the form of earth lossé
He stated, “The ZL’s call me, when | use
half wave vertical!” This is not surprising, |
view of the fact that the half wave’s vertic
pattern has a lower main lobe angle than
quarter wave would have, and lower ths:
that of the usual horizontal Yagi array. Hoy
ever, he would hit the ZL’s even harder if |
would put in a ground system. Of course, tl
half wave vertical antenna is not depende
on a ground plane, however lossy or efficier
for the condition of resonance, since it
resonant in itself because of its half wa:
length. However, it is dependent on a grour

See page 110 for New Reader Servi



e for its efficiency of radiation, as is any
ical antenna. Actually, the 5/8 X\ vertical
otter than the half wave vertical from the

dpoints of low angle radiation and feed
t impedance.

The Ground Plane

ow does the ground plane function?
at should be its configuration? To answer
se questions, one should look back at fig.
and 102, which show the necessity for a
rn path to the base of the antenna, and at
100, which shows the effective series
uit. Since the currents have to flow from
points in the earth surface to a common
atral point (base of the antenna), it natu-
y follows that a radial configuration of
ductors is required. Remembering what
s previously said about the depth of pene-
ion of earth currents being inversly pro-
ional to frequency, and recalling that
ses in the earth increase with frequency, it
lows that the radial wires should be buried
se to the surface, for h.f. work. In case of
awn or other sodded area, let them be just
ow the level of the sod, at two or three
hes depth. One of the half-round lawn
per blades, with a long handle, is ideal for
king a slot in sod. By moving the handle
erally as one steps on the blade, the slot may
opened and the sod pushed aside for an
h or so, and the wire dropped or pushed in-
it with a narrow stick of wood. The wire
puld be at least number 16 in size. Belden
p. 8012, #16 tinned copper, in 1000 foot
Is, makes excellent ground radial wire. This
antity will make 25 radials of average
gth of 40 feet.
How many radials are required? Reference
puld be made to fig. 9 & 10 of Part I** to
te the effect of varying the number and
gth of radials. Refering to fig. 104, a
pund system of at least 120 radials a half
ve long would be required to give an effec-
e earth resistance of from 2 to 5 ohms. In
> case of a short radiator, it 1s more impor-
t to have a large number close in, as
own in fig. 105. If the configuration of
e's property limits the length of radials in
particular direction, a larger number of
ials should be laid down where they have
}1 be short than where they can be
ger, to improve the return path for the
rth currents in the “short” sector, to keep

Lee. P. H., “Vertical Antennas—Part 17, CQ,
ne 1968, p. 16,
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RELATIVE EARTH LOSS

S0 10 1S 20 2% 30 35 40 45 S0 &8
WAVELENGTHS FROM BASFEF OF ANTENMNA

Fig. 103—Distribution of earth losses plotted
against distance, in wavelengths, from the an-
tenna base.

the losses down. In the case of the half wave
radiator, however, there need be no larger
number close-in, because the current density
in that region is low. Instead, there should be
a large number as long as possible, preferably
a half wave long, for lowest losses and
greatest efficiency, bearing in mind that the
region of greatest current density occurs from
about 0.35 wavelengths from the antenna on
out to further distances.

Since not everyone has enough property
for such long radials, it could actually turn
out that a quarter wave antenna with a large
number of short radials might be more effici-
ent, although its angle of main lobe radiation
would be higher. If one were fortunate
enough to be located on a body of water, with
its inherent high conductivity, one would
indeed have a very fine site for an antenna of
any height, with a low loss ground plane.

Fresnel Zone

The second area of earth influence is that
of the reflection zone, or “Fresnel Zone.”
Here again the earth conductivity plays a
part, although not such a great one as it does
in the launching of the wave in the immediate
area of the antenna. In practice, all antennas
must be installed at some finite distance
above ground, or with base on the ground.
Therefor their vertical radiation patterns are
always influenced by the earth, and never,
never conform to the patterns for “free
space” conditions. The signal radiated at any
angle is the vector sum of the direct ray and
the reflected ray. Consider fig. 106, wherein
a dipole is located at a distance & above
ground. For horizontal polarization:

RN
F'e =2 Ep (f-un ) sin 6

A

where: E¢ is the resultant field at a distant point,

Es is the field at the same point, in free
space,
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EFFECTIVE EARTH RESISTANCE -

e

40 35 20 29 30 3 40 A% O
‘H'EITI(:!L ANTENNA HEIGHT IN WAVELENGTHS

PERCENT OF EFFICIENCY
&8 8 8 8

Fig. 104—Efficiency of radiation for antennas
of different heights over various values of earth
resistance.

6 is the angle of elevation of the point,
and

h is the height of the center of the dipole
above ground in wavelengths.

2% ki
e =2 e (t-m . ) sin #
i

These two equations are of the same basic
form, the difference between them being that
in the case of horizontal polarization the
wave is reflected with a phase shift of 180°
at the reflection point, and with vertical polar-
ization there is zero phase shift. This is only
with a perfectly conducting reflecting plane,
which 1s never the case in actual practice,
although sea water approaches it.

In the “real life” case, with an imperfectly
conducting earth, there is an effect called the
“Brewster Effect,” named after an English
physicist, Sir David Brewster, who inves-
tigated certain optical properties of reflecting
planes as related to polarization of incident
light waves. Using non-polarized light,
Brewster found that it was partially reflected
and partially refracted at a plane surface,
such as the surface between air and glass.
(You snorkel fisherman may be aware of
this effect as you look upward from below the
surface of the water.) He discovered that

there is a critical angle at which the reflect
wave is totally plane polarized. In the ca

of radio waves and the earth’s surface, it
the horizontal component which is reflect
at the critical angle, and the vertical co
ponent which is reflected or suppressed.
fig. 107. If the earth were a perfect diele
tric, the critical angle would be 15° above t
horizontal. However, it is not a perfe
dielectric nor is it a perfect reflector, a
energy will be lost at the reflection point |
the earth. The ground reflection coefficie
and the Brewster Angle will therefore va
with ground conductivity.

Figure 108 shows the phase and amplitu
of the ground reflection coefficient for varyi
angles of incidence of a vertically polariz
wave. The curves for higher frequencies m
be taken to represent the trend for poo
conductivity at the lower frequencies. Figu
109 shows the same thing for a horizonta
polarized wave. The following relations
applies:

flected 1) ave , 4
Reflection Coeflicient = H"'ffr!” _”W / ¢

Ineident VW ave

What do these curves show us? We ¢
easily see that there is a “suck-in” or atte
uation of the low angle radiation from
vertical antenna, plus a large phase shift
the reflection point for very low angles
incidence. On the other hand, with the hc
izontal antenna there is very low attenuati
at the reflection point, but there is almc
180° phase shift at all angles of incident
This tells us then that the horizontal anten
to have any good low angle radiation, mt
be located at considerable height above t
earth (at least a half wavelength and pref
ably higher) to equal the low angle perfc
mance of the vertical. This fact, coupled w
mechanical and structural consideratio
plus those of available space, make the v
tical an ideal choice for the three low band
40, 75 and 160 meters. There is anot
benefit to be gained, also, and that is the f¢
that with a good ground plane and a qua
wave antenna whose maximum current is!
the base of the antenna, the rays that accou
for most of the radiation from the anten!
emanate from 1t<; lﬂwer portion of hi

. - T .
™ I ’_'.“' T'| ' _ 13 - s Th| > . !"l.i




ereby incurring less loss than if they were
0 fall at some distant points beyond the con-
ol of the station owner. In fact, if one were
p assume that the center of radiation of the
uarter wave vertical 1s at a very small dis-
ance above ground, for the sake of the form-
las and curves above, the results would not
> very far from reality as far as the vertical
vattern shape is concerned. There would be
ome suck-in at low angles, which would
epend to a great extent on the excellence of
he ground plane itself. With a computer one
an actually compute the vertical plane pat-
2rns from antennas of various heights, taking
nto account the various ground conduct-
ities which exist in different areas of the
ountry.

This might all be summed up by saving
at ground systems are very important, and
at the conductivity of the earth itself is also
vital factor in antenna efficiency. The fol-
owing points should be observed, when in-
talling a vertical radiator:

a. Install as many radials as possible, as
ong as possible, in your ground system.

b. A short radiator can be quite efficient
f ground radials are of sufficient number and
ength to keep earth losses low.

c. If you use a halfwave or 5/8 wave
adiator, use radials of at least one half wave
ength, if possible, to keep earth losses low
ind to enable you to realize the full benefit
bf the added height and its increased low
ngle radiated field.®".5=.5%5

d. Radials should be at least #16 copper
vire, and should be brazed or soldered to a
opper strap of 2” by 1 /16" size around the
vase of the antenna. If the antenna can be
ocated on top of a sheet of copper or ex-
panded copper screen, about two or three
eet square, this is ideal as a tie point for the
adials.

e. Soft or hard solder may be used. If it is
sed. all soldered joints should be coated
ith an asphalt paint or compound to pre-
ent them from corroding when buried.
Asphalt roofing cement or tile cement, when
eated to make it more fluid, is ideal for this.

soldering torch should be used for solder-
ng. Do not rely on the limited heat from a
soldering 1ron. Brazing or silver solder is
Dest.

"HF Vertical Plane Patterns of Monopoles and
levated Vertical Dipoles With and Withcut
xtended Ground Systems”, Naval Electronics
aboratory Center Report 1567, 25 June 1968.

bee page 110 for New Reader Service

Dwrect Roy

Retlected

B ———

l Ray
' b
I
_ T
-'—'_'}'— "' _\ L \ \\ \» \
. L | | A 1\'* .,d:'\ ..
.'\\k ‘.."~.'\"*| P Lk )1""-.; ' 2R , \
h | /"f

Fig. 106—Relationship between the direct and
reflected wave from a dipole located a finite dis-
tance above ground.

f. Do not cross radials or tie their distant
ends together. This avoids circulating currents
which could cause loss.

g. If a Gamma Match type of feed is used
with a grounded tower, the connection be-
tween tuning unit and tower should be heavy
because it will have to carry considerable
current if the feed point resistance is low.

h. Radials should be buried about 2 or 3
inches, just enough to get them under the sod
for protection.

In closing, let me relate some personal
experience. When 1 started operation at this
location in 1959, I installed 8 radials of #9
aluminum wire, and several years later added
8 more. In the intervening years the alumi-
num has gradually corroded and been eaten
away, and recently I was not sure how much

Incident
Qﬂf -

"J.T"?rrrt‘rr—r;
] I-" -

| . Refrocted
Ray
I ” (

Fig. 107 —Relationship between the reflected
and refracted rays. The polarizations are shown
for each ray.
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Fig. 108(A)—Amplitude of the ground reflection

coefficient for various angles of incidence at dif-

ferent frequencies, (B) Phase angle for various

angles of incidence at different frequencies, Both

plots are for a vertically polarized wave. For
good earth conductivity:

c=1210—* e.m.u.
and ==15.

ground system | actually had left. Not wish-
ing to dig it up to find out, I bought 1000
feet of # 16 copper and proceeded to install
50 new radials, of varying lengths from 35 to
80 feet, at intervals of about 7° around the
Mark IV Antenna.™ I had been working on
160 meters with the old system with fair
results, but was not satisfied with signal
strengths from the more distant stations.
There had seemed to be some loss in the
system. Upon tying in the new radials- I noted
an immediate improvement in signal
strengths, both on receiving and transmitt-
ing, especially with the stations in more dis-
tant areas. The improvement was of the
order of three or four S-points. By the time
this is in print, I will have added another 24
radials to the system, making the total 50, to
reduce the earth losses even further. An elec-
trically short antenna, which this one is
(about 0.16 wavelengths tall on 160 meters).

S6Lee, P. H., “Mark IV DX Antenna”, CQ, Feb.
1967, p. 60.
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Fig. 109(A)—Amplitude of the ground reflectio
coefficient for various angles of incidence at dif
ferent frequencies for horizontally polarize
waves. (B) Phase angle for various angles o
incidence at different frequencies for horizo
tally polarized waves for good earth conductivi

can be quite efficient when earth losses ar
kept low.

Correction

We regret an error in Part 1V of this series
in the September 1968 issue. In Figure 32
page 42, the designations of the two curve
(resistance and reactance) were inadvertentl
reversed. However, this does not make thd
numerical values for mutual impedance usec
in Parts VIII and IX incorrect. The value
used in the examples were taken from cor
rectly labelled original.

(To be continued)

ANNOUNCEMENT
Next month we conclude this twelve part
series, “Vertical Antennas,” by Captain
Paul H. Lee. If you have missed any part
of this series and wish to obtain earlier
installments, write to: CQ Circulation
Department, 14 Vanderventer - Avenue,
Port Washington, New York 11050. Issues
published during 1968 are priced at $1.00
each and 75¢ for those published in 1969,
These prices include postage.

See page 110 for New Reader Service
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A NEW CONCEPT IN ITS EXCITING
BEAM ANTENNA PROGRAM

Any knowledgeable DX'er will tell
you the secret is in the antenna. For
over a year Henry Radio has provid-
ed an exciting beam antenna pack-
age program allowing the average
amateur to own an efficient, and
unbelievably economical antenna
package . . . pre-engineered, pre-
matched and pre-packaged to suit
his pocketbook and requirements.
B e NOW! This world famous antenna
. Y 2 program moves forward. NOW!
- B#N  You can have the antenna of your
choice at the same incredible saving.

Basic package No. HR-1

*Tristao CZ-337 New concept 40 ft.

crank-up tower w/mast
CDR TR-44 rotator

100 ft. RG-58 A/U Coax
100 ft. Control cable

Complete with one of the following:

Hy-Gain TH-3 Jr. antenna $325.00
Hy-Gain TH-2 Mk 3 antenna $325.00
Hy-Gain DB 10-15A antenna $325.00
Hy-Gain 203BA antenna $330.00
Hy-Gain TH-3 Mk 3 antenna $375.00

A savings of approximately $70.00

.........

Basic package No. HR-2

*Tristao CZ-454 New Concept 60 ft.
crank-up tower w/mast

Basic package No. HR-3

*Tristao CZ-454 New Concept 60 ft.
crank-up tower w/mast

CDR TR-44 rotator CDR Ham-M rotator
100 ft. RG-58 A/U Coax 100 ft. RG-8/U Coax
100 ft. Control cable 100 ft. Control cable

Complete with one of the following:

Hy-Gain TH-3 Mk 3 antenna $560.00
Hy-Gain 204 BA antenna $565.00
Hy-Gain 402 BA antenna $575.00
Hy-Gain TH-6 DXX antenna $590.00
Hy-Gain TH-3 Mk 3 antenna $520.00 | Hy-Gain DB-24B antenna $620.00

.' A savings of approximately $90.00 A savings of approximately $120.00
o e *Free standing tower $10.00 extra

All complete packages are priced freight prepaid to your door in the continental
U.S.A. Substitutions may be made . .. write for prices. And remember, you can
buy on time. You can trade your used transmitter or receiver. You can rely on
Henry Radio to supply the finest equipment and the best value.

Complete with one of the following:

Hy-Gain TH-3 Jr. antenna $480.00
‘'\] = Hy-Gain TH-2 Mk 3 antenna ﬁgooo

~ Hy-Gain DB 10-15A antenna 0.00
i = Hy-Gain 203BA antenna  $485.00

CALL DIRECT . . . USE AREA CODE
" Butler, Missouri, 64730 816 679-3127
*re Radio Stores ' : |
ry 11240 W. Olympic, Los Angeles, Calif. 90064 213 477-6701
931 N. Euclid, Anaheim, Calif., 92801 714 772-9200
“World's Largest Distributor of Amateur Radio Equipment”




BY MARSHALL LINCOLN,* W7DQS

There is nothing to be found under “‘repeaters’” in Part 97 of the FCC reg
lations but operation of a transmitter from a remote control point is covere
in 97.41. Here are some answers to questions about repeater operation
supplied by Ben F. Waple, FCC Secretary.

S our repeater station legal?” zine, and are printed here, with the answg

It's a soul-searching question that comes supphed by Ben F. Waple, FCC secretary

up often these days at radio club meetings [f you have a repeater going, or want

and v.h.f. bull sessions. get one started, the information printed hé
Conversion of commercial f.m. gear to should be invaluable.

amateur frequencies, mostly on 6 and 2 Q. In the case of an “open access™ repeat

meters, is pretty common these days, and has available to anyone transmitting on a gi
brought with it the opportunity of borrowing amateur frequency, is it required that thg
another commercial communictaion trick, be a specific licensed amateur operator mo
the automatic repeater station. toring all transmissions through the repea
With f.m. hams usually on the same fre- and having the capability of shutting do
quency (146.94 mc or 52.525 mc), and al- the repeater, or 1s the licensed amateur tra
ways crystal controlled, setting up a repeater  mitting on the repeater input frequency cq
that will serve all such hams in a given area sidered the controlling operator?
is like shooting ducks in a barrel. A. A repeater station is subject to
However, ham groups getting into repeater  requirements of Section 97.43 with resps
operations soon begin to wonder if this [fo station location. If the repeater is remot
“technological breakthrough™ hasn’t out- controlled, the control point is a fixed lo¢

distanced the FCC rule-making process. tion specified on the station license, a
Try to find “repeaters” in Part 97 and Section 97.43 requires that a licensed opei

vou’ll draw a blank. tor be on duty ar the control point at
You will find, in 97.43, reference to oper- [limes when the repeater is in operation.

ating a transmitter from a “remote-control Q. If a specific controling operator is |

point.” Repeater enthusiasts generally use quired for the repeater station itself, must
this section of the rules and cross their fin- be actually at the repeater site, or may
gers hoping they are in the right when they exercise control over the repeater by mea
put their repeater on the air. of a radio or landline link from a remc

To clear up some of the doubt and con- location? (This situation might occur, f
fusion, questions on this subject have been eXample, if a tall building or a mountain t
submitted to the FCC on behalf of CQ maga- 1s used for a repeater site, but this site is sor
= ST . S ~ distance from the home of the controlli
*Wickenburg, Arizona 85358 operator.)
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A. Remote control of the repeater is per-
ssible if specifically authorized. Accord-
ely, the required operator may be at the
thorized remote control point from which
can exercise primary control of the trans-
tter by means of a land wire circuit or a
dio link operating on frequencies of 220
or higher.
Q. If remote control over the repeater is
ceptable, may this be done by different
erators at different times of the day?
A. Different operators may exercise control
ovided they are on duty at an authorized
trol point.
Q. If the controlling operator is not at the
peater site, is it acceptable for him to
bnitor transmissions by the repeater trans-
tter through a receiver tuned to the re-
ater transmitter’s frequency rather than by
2ans of a landline connection to the re-
ater transmitter?
A. Monitoring may be done by means of
eceiver at the remote control point.
J. If remote control over the repeater by
adio link is acceptable, what frequencies
y be used? How must this radio signal be
ntified on the air and logged?
A. Section 97.43(b)(6) specifies that fre-
encies within the bands 220 mc or higher
y be used for remote control purposes.
ansmissions on the control frequency must
ply with the identification requirements
d logeging requirements of Section 97.87
] 97.103 respectively.
D. Is it acceptable for control over the
peater to be exercised by one or more oper-
rs having the capability of transmitting an
li0 tone or other radio signal which will
it down the repeater transmitter?
A. Control may be authorized from more
n one point, but if by radio, can be exer-
>d only on frequencies of 220 mc or
her. Transmission of tones or other signals
m a mobile unit, or any location other than
authorized control point, is not a substitute
' the control requirements of Section 97.43,
, an operator at the control point who can
wtrol the transmitters by a wire or radio
cuit, the latter of which must operate on
) mc or above.
Q. May a “limited access” repeater be set
‘in such a way that it will operate only
en “keyed” on by a special signal, such
in audio tone, transmitted on the repeater’s
ut frequency? (Such an arrangement might
used by a small group of operators wishing
keep control of the repeater for their own

page 110 for New Reader Service

use only.)

A. A “limited access” repeater may be set
up in such a way that it will operate only
when “keved” by a special signal. However,
this does not alter the control requirements
of Section 97.43. (See answer to previous
question.)

Q. How must the repeater be identified on
the air? Must the stations using it give the call
sign of the repeater station when they give
their own call signs for identification pur-
poses? Or, is an automatic identifier, such as
an automatically produced Morse code sig-
nal, acceptable?

A. The repeater must be identified by its
call sign transmitted by voice, or by tele-
graphy, either manually or automatically.

Q. How must the repeater station opera-
tion be logged? Must a written log be kept,
or is an automatic tape recorder linked to the
repeater transmitter acceptable?

A. The log requirements may be satisfied
by maintaining a written log or using a re-
corder. The requirements of Section 97.103
must be met.

Q. If an automatic tape recorder 1s accept-
able, what is an acceptable method of enter-
ing time and date information on the tape?

A. In the case of automatic tape recorder
logging, any method which correlates the
required time and date information with the
transmissions is acceptable.

(). May a repeater license be obtained by
a club, or must it be by an individual only?
Must a repeater station maintained by an
individual licensed amateur operator have
a separate station license and call sign, or
may it be operated under that operator’s regu-
lar station license privileges?

A. A “repeater” license may be obtained
by a club as provided in Section 97.39. A
repeater station operated by an individual
licensee must have a separate station license
and call if both the control location and the
remote transmitter are different from the
individual’s other amateur station location.

In addition to the above answers, Mr.
Wample also made the following comment:

“It should be noted that the rules do not
provide for the unattended operation of a re-
peater station. A properly licensed operator
must be on duty at either an authorized con-
trol point or at the repeater transmitter. In
addition, the operator must have facilities,
either by wire line, or a radio link by which
he can, in fact, control the operation of the

[Continued on page 101]
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BREADBOARD

DUMMY LOAD

BY JIM ASHE

SGMETIMES the natural problems of bench
testing transistor circuits at r.f. become com-
plicated by the still less desirable problems
that accompany haywired test gear. Many
times it’s hardly worth while making up spe-
cially built instruments, but most of their
convenience can be realized with a happy-
medium breadboard-like bit of wiring, quick-
ly assembled. One generally useful piece of
gear that can be put together in this way is
the dummy load, useful for very many diff-
erent applications from audio to v.h.f. Here
iIs a simple dummy load arrangement, pro-
vided with a diode pump peak-reading rec-
tifier, and conveniently arranged for use
with a 50 microamp meter.

Construction

Circuits for use in the peace and quiet of a
private lab don’t have to be constructed to
the same rugged standards as commercial or
military gear. Why should you invest the

extra effort? The only pieces of outside work
required for this dummy load arrangement

are a piece of 3/4 inch plywood and alum-

inum bracket about an inch high by t
inches long. The rest of it is several sm
parts, not at all critical, available from s
plus electronics gear or junk-box supply
almost any private amateur lab. A few mi
utes are sufficient for assembly and the fi
ished circuit will last for years. And wi
this open construction, if you burn up t
load resistor the damage is instantly appare
and can be repaired in minutes.

In building the dummy load, the circ
was placed in one corner of the board so t
rest of the area would be available for mou
ing a general-purpose meter. See fig. 1. T
meter box could be screwed down to t
board, but it gets around the lab quite b
1ly and so I let gravity and friction arrang
a sufficiently permanent location.

Assembly is simply a matter of fastenir
one end of the coax to the board about t
inches from the bracket, which has a mou
ing hole in its center for the BNC connect
and another smaller hole nearby for tf
ground return lug, as in fig. 2. Some taj
around the coax gives the clip a better gr

Fig. 1—Overall view of the dummy load, ready
to use with a convenient general-purpose meter
mounted on the same board.
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Fig. 2—Closeup of the simple dummy load a
rangement. The short length of microphone cab!
is held in place by a transparent plastic clip.

See page 110 for New Reader Servic



n the cable. The load resistor, Ry, goes from
enter terminal to a ground lug: blocking
apacitors Ci and C: are soldered to the ends

R1, and the rest of the circuit goes in the
maining space.

Operation

Here’s how it works. Diodes CR; and CR=
e arranged in the familiar diode pump
rcuit, (half wave voltage doubles) which
ovides a peak-to-peak reading of voltage
ross dummy load resistor, Ri. At 68 ohms,
1 is not very different from the key values
f 52 and 75 ohms commonly used in r.f. and
h.f. work as cable impedances.

The diode pump rectifier gives double-the
pltage reading we could obtain from a sin-
le diode circuit, improving the load’s power
ensitivity by a factor of four. An excellent
ay to invest a few cents.

Capacitor C3 bypasses r.f. remaining in
e rectifier signal, and resistors R2 and Ra
Jiminate coupling from the r.f. of the cir-

it being tested to the test gear, other circuits
n the bench, and to the general world. If
ou are planning to use the dummy load
ith a meter only, you can omit these resis-
prs with a considerable gain in sensitivity.
\Iternatively, a couple of clip leads can be
laced across them when you need improved
ensitivity and aren’t concerned about the r.f.

Component values are not critical. You can
arry this idea to audio by replacing the BNC
onnector with a phone jack, Ri with an 8
r 16 ohm resistor, C; and C2 with one to ten
f capacitors, and C3 with a ten to 100 mf
apacitor.

Application
A 50 microamp meter indicating d.c. from
is simple dummy-load circuit will turn out
0 be a surprisingly sensitive r.f. indicator. It
akes a reliable one too, because of the dis-
nct advantages of having all joints soldered
nd everything fixed in place. Saves a lot of
rouble.
If the meter is not sensitive enough try a
w-range d.c. v.t.v.m. I have one that reads
Ene-tenth volt full-scale, and there are several
it or finished meters on the market that
ndicate 1 or 1.5 volts full scale. Heath’s
'M-17 solid-state voltmeter is one of these.
The key application of a dummy-load
levice in r.f. work is to estimate the relative
ount of power an oscillator or multiplier
k
dj

age can deliver, compared to some other
ustment or circuit. If it delivers more
yower it is working better, particularly if this

ee page 110 for New Reader Service

Caoble Or
Leads To
Meter Circui!

Ry 10K

Fig. 3—Schematic of the dummy load. Capacitors
C, and C, break any d.c. connection from r.f.
circuit to indicating meter. The open space be-
tween resistor Ry and the grounding surface
could be reduced by better positioning, which
would reduce inductive effects which reduce per-
formance at high frequencies. The diodes are
point contact germanium types or computer sur-
plus units,

increase is achieved together with a reduction
in collector current. It often is, but you have
to be able to make both tests simultaneously,
and to keep good records. It's sometimes
quite surprising how much improvement you
can achieve in a transistor r.f. stage.

If the r.f. isn't available through a terminal
or connector, you can easily assemble a pick-
up link as shown in fig. 4. The capacitor isn’t
necessary for many applications or low fre-
quencies,but it is good technique because it
neutralizes the unavoidable inductance of the
link.

To adjust the capacitor, connect the link
and its cable to the dummy-load, and fix the
link in place near a grid dip oscillator. Make
fine adjustments in relative positioning until
you see the g.d.o. indicate some power Iis
being drawn from its coil, and then adjust
the link capacitor to maximize the drain.
This is indicated by lowest dip. Or you can
tune the g.d.o. to find the dip frequency and
change link diameter or series capicator to
bring the dip frequency to the correct fre-
quency. For details on link sizes and capacitor
values, see the 1968 Radio Amateur's Hand-
book, pages 152 and 158. u

BNC Chassis

Connector Minmimize Open Space

Mica Capacitor
or Compression Trimmer

Fig. 4—Reactance-cancelled pickup link. It can

be installed on a BNC connector, for a choice

of operating frequencies. It can be tuned by

adjusting the inductance, the capacitance, or
both.

April, 1969 e CQ e 49




CQ Reviews:

The Swan Model 500C
Transceiver

BY WILFRED M. SCHERER,* W2AEF

THE Swan Model 500C Transceiver is an
updated version of the Model 500 which is
one of a series in the popular Swan line.

Since we have not previously reviewed the
Model 500, we'll give a complete run-down
on the 500C. The features common to both
models are: full coverage on the 80-10 meter
amateur bands; s.s.b. operation with essenti-
ally 1/2 kw p.e.p. input on either Ls.b. or
u.s.b.; c.w. operation; compatible a.m. oper-
ation using a single sideband with 125 watts
carrier-input power; wide-range adjustable
Pi-network for matching loads of 15-500
ohms; p.t.t. operation or v.0.X. (with acces-
sory unit); a.l.c.; two-speed v.f.o.-tuning
drive; frequency calibration in 5 Kc steps,
except 20 kc ones on 28 mc band; dial-set
for indexing calibration; built-in 100 kc
crystal calibrator; provisions for split-fre-
quency operation using external v.f.o. acces-
sory. Power 1s obtained from an external
source.

The basic differences found in the Model
500C over the provisions in the Model 500
are: use of 6L.Q6 tubes in the p.a. instead of
6HFS5’s, providing 520 watts p.e.p. input
rather than 480 watts; 15- and 20-meter band
coverage changed to 21-21.45 and 14-14.45
in place of 21-21.5 and 13.85-14.35 mc; re-
lative output-power meter readings provided
in addition to signal-level and p.a. cathode-
current indications; 6JHS8 substituted for the
7360 balanced modulator; vacuum-tube car-
rier oscillator replaced with transistorized
type; c.w. keying now possible through v.o.x.
accessory for v.o.x.-type break-in, manual
c.w. switching still available when the acces-
sory not engaged; c.w. sidetone monitor;
transmitter-frequency offset for c.w. opera-

*Technical Director, CQ
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tion; carrier-level control for c.w.; impro
noise-limiter operation; nominal i.f. of 55
kc instead of 5173 kc.

Technical Features

A block diagram for the S00C is shown
fig. 1. Single conversion is used througho
This minimizes the possibility of many sp
ious responses and lessens the chances
non-linearity that might otherwise be int1
duced by additional mixers.

The 1.f. 1s nominally 5500 kc. The sic
band filter used employs crystals for a 6
bandwidth of 2.7 kc. At 60 db down it
4.6 kc, resulting in a 1.7:1 shape factor.
bandwidth i1s 8.3 kc at 100 db down w
ultimate rejection outside this passband rat
at greater than 100 db.

Since there 1s only one conversion, t
frequency range of the v.f.o. is altered f
the various bands as indicated at Table

Sidebands are changed by switching c:
rier-oscillator crystals. A 5500 kc crystal
employed for the “normal” sideband; that
the one usually used on each amateur ba
The “opposite” sideband carrier frequenc
5503.3 kc.

The carrier frequency for the normal sid
band permits passage of only the upper sic
band through the sideband filter, but with t
80- and 40-meter bands the end result
transmission of only the lower sideband, H
cause the receiver i.f. is obtained by t
v.f.0. frequency minus the signal frequenc
rather than the signal frequency minus t

v.f.o. frequency as is the case for the 2
15- and 10-meter bands.

On transmit, a similar inversion occu
because on 80 and 40 meters the generat‘
s.s.b. signal and the v.f.o. frequencies a
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he Swan Model 500C Transceiver shown with the Model 117XC A.C. Power Supply and Speaker
Console.

btractively mixed; while on 20, 15 and 10
eters they are additively mixed as shown at
able 1.
Changing sidebands on any one amateur
ind also requires retuning the v.f.o. 3.3 kc.
is 1s not an automatic shift, thus necessitat-
g manual retuning; however, to facilitate
ch operation, there are two fiducial hair-
es. They are identified by LSB and USB.
ne indicates the frequency when the lower
deband 1s engaged; the other similarly is
ed for the upper sideband.

V.F.O.

The v.f.o. 1s a solid-state job with two
ansistors. 01 functions as Colpitts oscilla-
r in a common-base circuit with the various
nges obtained by switching inductors and

ociated padders. Q2 1s an emitter follower
at provides isolation between the oscillator
d the 6EW6 vacuum-tube amplifier for the
f.o. signal, thus minimizing loading effects

by the amplifier and thereby aiding in en-
suring stability.

A negative operating potential of 10 volts
is obtained for the v.f.o. setup from the trans-
ceiver bias supply and it i1s regulated by a
Zenner diode, further contributing to sta-
bility particularly during line-voltage or
power-supply variations.

The carrier oscillator, which is transis-
torized using a Pierce circuit, also i1s powered
from the same regulated source.

C.W. and Tuneup

During tuneup a carrier 1s obtained by un-
balancing the modulator which employs a
beam-deflection type tube. One of the de-
flection plates is automatically grounded at
this time.

For c.w., the carrier is obtained and its
level is adjusted by varying the carrier-bal-
ance control as needed for the desired output.

Normally, the carrier crystal is 300 c.p.s.

Band (mc) V.F.O. (mc)
3.5-4.0 9.00-2.50
7.0-7.45 12.50-12.95
14.0-14.45 8.50-8.95
21.0-21.45 15.50-15.95

28.0-29.7 22.50-24.20

Xmt-Mix

|.F. Sig. (mc)
Diff. 5.5
Diff. 3.9
Sum 5.5
Sum 5.5
Sum 3.3

able |—Band-to-band frequency setup used in the 500C. On receive, the difference mixture
stween the input signal and the v.f.o. frequencies is used to produce the 5.5 mc i.f. On transmit, the
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stput signal is produced either by the difference or sum mixture of the v.f.o. frequency and the
5.5. mc s.s.b. generator signal as indicated at the Xmt-Mix column.
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Fig. 1—Block diagram for the 500C. Salient technical details are given in the text. Circuit
elements in dashed lines are common to both transmit and receive.

outside the passband of the sideband filter.
For c.w. operation and tuneup, a “rubbering”
padder is automatically switched in the crystal
circuit of the carrier oscillator to shift the
frequency of the 5500 kc crystal 800 c.p.s.
higher, so that it falls well into the filter
passband. This permits the carrier to pass
unattenuated for full output.

It also provides an 800 c.p.s. frequency
offset between receive and transmit as is
desirable for c.w. work. Also at this time, the
2nd speech amplifier is disabled to prevent
accidental modulation from the microphone.

Sidetone Monitor

Grid-block keying is used for c.w. along
with a sidetone monitor that is a unique
affair whereby the receiver a.f. output amp-
lifier is automatically converted to a tone
oscillator as shown at fig. 2.

A.G.C.

The a.g.c. 1s the audio-derived type with
a slow release time provided by a suitable
R/C combination in the a.g.c. line. The r.f.
gain also may be manually controlled by a
potentiometer that furnishes a fixed bias to
the a.g.c. line for setting the overall gain
as desired.

Noise Limiter

The noise limiter employs two back-to-
back diodes shunted across the output of the
Ist a.f. amplifier with circuitry similar to
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that often used for s.s.b. at an i.f. transfo

mer. In the Model 500 the noise limiter 1
installed ahead of the a.f. amplifier, but i
the 500C it follows the amplifier. This allow
it to function at a higher signal level, thu
making its performance more effective. Th
a.n.l. also prevents noise peaks from capti

ating the a.g.c. Its circuitry is shown at fig.3

R.F. Circuits

The same tuned-r.f. circuit for each bang
is used for both the receiver-mixer input anc
the transmitter-mixer output. This circu
1Is gang-tuned with a dual capacitor alon
with the transmitter-driver output and thu
constitutes the P.A. Grid Drive control.
peaks up the circuits both on receive an
transmit.

The receiver r.f.-stage input is tuned b
the transmitter Pi-network to which it
coupled by a 15 mmf capacitor. On transmi
this capacitor is disconnected by the changq
over relay.

Transmitter

The Pi-network for the p.a. has two ad
justable loading controls. One cuts in or o
fixed capacitors for course loading, the othq
operates a varible capacitor for fine loading
As stated earlier, this allows proper matchin,
to a wide range of loads. This feature, whicl
is seldom found in tranceivers, enables oper
ation under various antenna or transmission
line conditions not otherwise possible withou
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Fig. 2—Sidetone-oscillator setup used in the 500C. A feedback loop consisting of C, and D,

is connected between the output and the input of the a.f.-output amplifier. The overall circuit

constants are such that this causes the amplifier to oscillate and produce an audio tone of about

800 c.p.s. D, is a diode switch that disables the feedback loop on receive or activates it for tone
with c.w. fransmit.

e use of external coupling or matching
levices.

Neutralization

Excellent overall stability is achieved by
eutralization of both the driver and the p.a.
sing the capacitance-bridge method in each
ase. This i1s augmented in the p.a. with

different value fixed capacitors for each band
hat are switched in or out of one branch of
he circuit to counteract circuit strays through

e band-switch wiring. Proper neutraliza-
ion i1s thereby maintained on all bands with

one setting of the customary varible neutra-
1zing capacitor in the plate branch. In addi-
ion, on the 10-meter band, a separate var-
able capacitor is switched in to enable
precise neutralization for this band where the
ircuit values usually become more critical.

A.L.C.

The a.l.c. 1s the conventional type using a
solid-state voltage doubler to rectify the a.f.
component that appears at the p.a. gnd.
when grid current tends to flow.

Meter

The S-meter operates from the a.g.c.-con-
trolled 2nd 1.f. On tuneup, it is automatically
transferred to indicate relative power output.
Included is a sensitivity control. On s.s.b.
and c.w. transmit, the meter automatically
indicates p.a. cathode current.

Tuning Dial
The drive for the v.f.o. has an inner knob
that provides fast-speed tuning for quick
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excursions across the range with five turns
required for such coverage. Slow-speed or
vernier tuning with an outer knob covers 15-
20 kc per revolution on all bands, except for
28 mc where it covers about 60 kc.

There are three scales on the dial: one for
the 3.5 mc band, one for 7, 14 and 21 mc, and
one for 28 mc. On all scales the incremental
calibrations, as noted earlier, are spaced
about 3/32" apart.

Indexing the dial calibrations against the
fiducial hairline, referred to the calibrator
marker signals, is done electronically by
adjusting a small knob which slightly varies
the v.f.o. frequency as needed. The l.s.b. and
u.s.b. hairlines thus always remain centered
at the dial window.

Equipment Connections

Transfer between transmit and receive is
handled by two relays. Included on one is a

A.F. Output
Amp
g —— =
AF GAIN

I Meg.

Fig. 3—Noise limiter circuit for the 500C.
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set of s.p.d.t. contacts with terminals at the
rear of the set for control of external gear.
There also is a Jones 12-terminal power con-
nector, an 8-pin octal socket for the v.o.X.
accessory and a 9-pin octal-type socket for
other accessories such as an external v.f.o.
The c.w.-key jack also is on the rear. A 3-way
mic jack 1s on the panel.

Operation and Performance

Operationally, one of the nice features that
is characteristic of the Swan gear is the two-
speed tuning drive for the v.f.o. Its perform-
ance is velvet smooth at either speed and it
i1s conveniently manipulated by easy-to-grip
knobs. No backlash was detected on the
model made available to us.

Another convenient arrangement on the
set is that the sideband-selector switch has
one position marked normal for providing
the sideband normally used on each band.
Thus, when bands are changed, you don’t
have to manually switch sidebands as needed
therefor. Should operation be desired on the
other sideband, as might be helpful in dodging
QRM, you flip the switch to the sideband
position marked opposite and retune the v.f.o.
to the fiducial hairline provided for the re-
lated sideband.

Measurements of receiver performance on
all bands indicated a sensitivity 6 db better
than the manufacturer’s rating of 0.5 uv for
10 db S+N/N ratio. Unwanted-sideband
suppression both on receive and transmit,
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Top view of the Swe
500C. The cover hd
been removed from t
p.a. compartment

the upper right. T
job is ruggedly bui
and well braced
resist twisting or warg

ing.

rated at more than 50 db, was —42 db :
500 c.p.s. and —58 db at 1 kc, indicatin
better-than-usual attenuation and very stee
filter skirts.

Only two internal spurious responses wer
found. These were out of the amateur ban
at 4001 and 7330 kc and were less than 0.
wv. The i.f. signal rejected measured 44, 5
54, 66 and 60 db on the 3.5, 7, 14, 21 an
28 mc bands respectively. Image rejection fo
the same respective bands was 85, 76, 7
80 and 74 db.

The a.g.c. characteristic was quite flat wit
only a 3 db a.f. output change with 20 d
r.f.-input signal changes of 1-10 wv. This i
unusual in that with most receivers there 1
much less a.g.c. control in the low-micro-vol
region. For a 60 db r.f. input change of |
10,000 uv the a.f. output variation was 7 d

The a.g.c. release time was found to b
good for eliminating pumping effects o
strong signals, but the attack time appeared td
be a bit on the slow side, inasmuch as i
sounded hard with a tendency to slightly ploy
at the start of strong-signal transmissions.

The S-meter readings were quite generou
ranging from 32 gxv for an S-9 indication or
3.5 mc to 5-10 pv for S-9 on the other bands
This also indicated a band-to-band gain var
1ation of 6 db, except for 3.5 mc where it i
somewhat lower to a larger degree.

Insertion of the noise limiter slightly drop:
the a.f. level and the h.f. response, but it
use was quite effective in providing gooc
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mal readability not otherwise possible
der adverse noise conditions.

Frequency Stability

Since the v.f.o. operates on a different
1ge for each band, frequency-stability runs
ere taken at the midpoint of each band and
ere conducted separately the first thing on
ferent days at the same morning-ambient
65° F.
Under these conditions, the drift during the
st 30 minutes ranged from 100 to 500
.s., with a 100-150 c.p.s. drift the next 60
nutes and 50 c.p.s. or less per hour there-
er on all bands. This is exceptionally good
necially in view of the act that the v.f.o.
nctions at comparatively high frequencies
indicated at Table 1.
Line-voltage variations of = 10% produced
frequency shift of less than =5 c.p.s.

ging the transceiver cabinet created no
verse effects on the frequency.

Transmitter

As usually is the case when TV sweep-
pe tubes are used 1n a p.a., tuneup must be
nducted carefully and quickly for reson-
ce to avoid tube damage.
On transmit the output power under tune-
or ¢c.w. conditions was 275 watts on 3.5,
and 14 mc; 250 watts on 21 mc and 225
aitts on 28 mc. Peak-output power on all
ds with voice modulation was 20%
gher. With a two-tone test on s.s.b., the
stortion products were equivalent to the
ing of approximately 30 db down.

C.W.

We did not have the v.0.x. accessory, so
nnot comment on its operation, partic-
ary for c.w. break-in. Without it, transfer
tween receive and transmit for c.w. must
conducted by manually shifting the mode
itch. P.t.t. operation is otherwise available
rs.s.b. and a.m.

The c.w. Keying was good and in spite of a
irly steep wavefront on the make, no ad-
Fe clicks were evidenced with on-the-air

ration. The break trails off gradually, so
problems were expected here. A slight
irp appeared during keying on the 28 mc
nd. This was rot experienced on the other
nds.
The frequency offset on c.w. places the
ansmitter frequency 800 c.p.s. lower than
receiver frequency on the 3.5 and 7 mc
nds; while on 14, 21 and 28 mc it is 800
8. higher than the receiver frequency.
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This must be kept in mind when band-edge
operation i1s conducted.

The sidetone monitor is set at a fixed
level, but it may be altered by changing an
internal resistor as prescribed in the manual.

On a.m., the carrier output power is about
one-quarter that noted above for tuneup.
A.m. transmissions are made using only one
sideband. There 1s no envelope detector for
receiving a.m., so such signals must be de-
modulated by zero-beating the carrier and
listening to one of the a.m. sidebands.

The size of the 500C is 5" x 13" x 11”
(H.W.D.) and it weighs 17 pounds.

Power requirements are: 800 v.d.c. at 550
ma peak; 275 v.d.c. at 150 ma:—110 v.d.c.
at 100ma; 12.6v.a.c.ord.c.at5a.; 12 v.d.c.
at 250 ma for relay.

These voltage may be had from a variety
of Swan power supplies for operation from
117-230 v.a.c. or 12-13.5 v.d.c. There also is
an external v.f.o. accessory, Model 410C,
that may be used either for on-frequency
transceive operation or for split-frequency
work. Data on these units may be obtained by
writing to the manufacturer.

The Swan 500C Transceiver is priced at
$520. A matching 117 v.a.c. power-supply
console with built-in loudspeaker is avail-
able at $105. These are products of Swan
Electronics, Oceanside. California 92054,

—W2AEF

Bottom view of the Swan 500C. To minimize the
possibility of TVI, the power-supply leads go
through a copper box (left of upper center)
where they are bypassed with feedthrough-type
capacitors. The r.f. inductor cores for each band
may be adjusted through access holes in the
bottom cover where they are clearly identified.
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The Corkscrew
A New Type of Polarized Antenna

BY JOHN J. SCHULTZ - W2EEY/1

Combined vertically and horizontally polarized antennas are not new but th

method described to achieve dual polarization is new. It is adapted from

commercial broadcast antenna design and although it can be used on an

band, it is particularly suitable for use on the v.h.f. bands and on the h.
DX bands.

DUAI, polarization is of value in many
circumstances since, due to reflections and
other effects. a transmitted wave is rarely
received with exactly the same polarization.
For instance, a vertically polarized signal
from the mobile unit can be received on a
horizontally polarized fixed station anten-
na. although, theoretically. there should be
no signal coupling between precisely polar-
1zed waves and antennas of the opposite
polarization. Of course. there would be a
considerable average increase in the signal
level (20 db or more) between the mobile
and fixed stations if both used antennas of
the same polarization. Many v.h.f. mobile

S

*40 Rossie Street, Mystic, Connecticut 06355,

S

(A)

operators, of course. realize this and us
horizentally polarized antennas of t
“halo™ type. Nonetheless. the signal di
advantage due to antenna polarization st
exists if one desires to work a mobile un
with a simple whip antenna or a portab
unit,

Dual Polarization

Almost exactly the same polarizatic
problem was faced by f.m. broadcaste
due to the increasing popularity of autq
mobile f.m. receivers using simple whip a
tennas, since their transmitting antenn
were horizontally polarized. Many anten
designs were developed to allow broadcas

(C) |

4

(B)

Fig. 1—Theoretically no coupling exists between vertically polarized wave and horizontally polarized

electric dipole (A) while full coupling exists when polarizations are the same (B). Combination

horizontally and vertically polarized, or circularly polarized wave, will couple to any dipole orientation
(C) except, of course, end on. |
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single section of RCA’s
mercial “BCF” antenna
f.m. stations which the
or nicknamed a “cork-

*“ antenna. Note the
ta match arms to each
ix. The large center sup-
arm is the coaxial trans-
sion line, Photo courtesy

of RCAL

r a signal with dual polarization. Com-
ations of conventional vertical and hori-
ntal antennas can be used. but the com-
ed feed systems and the total size 1s
en a disadvantage. RCA. however. In
eir BCF type antenna developed a so-
led circularly polarized design that i1s
th simple to feed, reasonably small and
echanically sturdy and simple. Fortunate-
the design is readily adapted to amateur
eds for either mobile or home station use.
radiates equal power level vertically and
srizontally polarized signals with a hori-
ntal plane omnidirectional pattern. Single
jits can be used in a mobile installation
units may be stacked to provide gain, in
vertical plane. for home station instal-
ions. The circular polarization means
at the receiving antenna (assuming the
cularly polarized antenna is used for
ansmitting) can have any orientation. not
st vertical or horizontal, and still provide
e same received signal level.
The theory on which the antenna is
ised allows the construction of various
pes of circularly polarized antennas, not
st the dual-dipole form which RCA uses
aind which we nick-named the “cork-
rew  antenna) which is described iater.
hen one looks at the latter antenna, it
ppears to be two “halo” antennas inter-
ined with their ends spread apart. Ac-
ally, although the physical form does re-
mble the “halo.” the electrical operation
| completely different. The electrical oper-
&iﬂn is described in some detail in the fol-
pwing paragraphs and should be under-
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stood. especially if one desires to experi-
ment with other forms of the basic anten-
na. However. even iIf one does not care to
worry about the theory of operation, the
antenna can still be easily constructed and
adjusted using the information presented
later.

Theory of Operation

Most of us are used to the terms vertical
and horizontal polarization, where polar-
ization is defined as the orientation of the
clectric field of an electromagnetic wave,
as shown in fig. 1. The simple flat vertical

N .
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Fig. 2—Squares show how electric field would ap-
pear at an instant of time for linearly (A), ellipti-
cally (B) and circularly (C) polarized waves.
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Another view of the construction of the BCF an-

tenna. In this commercial version adjustable stubs

are visible at the end of the dipole elements for

fine tuning. Generally, for amateur use, such stubs

are not necessary as the low antenna Q (about 13)
permits easy broadband operation.

and horizontal line representation of a
wave., which 1s often used. is somewhat de-
ceiving in that one tends to forget that a
constant reversal occurs, once each half
cycle. of the electric field direction. Of
course, this makes no difference as far as
the representation in fig. 1 is concerned
since the polarization remains the same,
the arrows simply point in the opposite di-
rection. More important, however, one for-
gets that the electric field can also rotate
about its line of travel, although it does not
do so for simple horizontal or vertical po-
larization.

The more general case of how the elec-
tric field can perform is shown in fig. 2
(the magnetic fields are not shown). Fig-
ure 2(A) shows a simple vertically polar-
ized wave, or as it is more generally called
whether purely vertically or horizontally
polarized—a linearly polarized wave. Fig-
ures 2(B) and 2(C) show what happens
when the electric field not only changes
direction but rotates about its axis. De-

58 @ CQ e April, 1969

pending upon whether the excursion in th
horizontal and vertical planes are uneq
or equal, the polarization is said to be ellip
tical or circular.

Although a dipole or other linear anten
na would extract some power from an ellip
tically polarized wave, the level would va
because of the non-uniform nature of th
wave, with dipole orientation. The powe
that a dipole of any orientation would ex
tract from a circularly polarized wav
would not vary (as long as the dipole is a
right angles to the direction of travel of th
wave) since the wave's power distributior
1s uniform. It should be noted that circu
larly polarized waves do have a specific
direction of rotation. It is of no conse
quence when a linear antenna (dipole
whip, etc.) is being used but if two circu
larly polarized antennas are used each mus
produce and respond to the same directior
of rotation.

Circularly polarized waves can be prc
duced in a number of ways, including the
combining of signals from separate verti
cally and horizontally polarized antennas
(dipoles mounted at right angles to eac
other). The separate antennas must be fec
equal power and with a specific phase dif
ference. A 90° phase difference will pro
duce a circularly polarized wave. A 0°
phase difference will produce a linearl
polarized wave at an angle of 45°. Othel
phase differences will produce various
forms of elliptically polarized waves. 1
should be noted that placing dipoles at
right angles and directly connecting the
together (no phase difference) does not
produce an antenna that will most effec
tively respond to signals of random polar
ization. A phasing line between the dipoles
of V4 A\ is required.

To avoid the need for a phasing line
another way to produce the 90° phase dif-
ference between antennas would be to feed
the antennas in phase but physically sep-
arate the current elements in each antenna
by 90° or Y4 A. This is the basic idea be-
hind the RCA design, but they added a
unique twist. As shown in fig. 3(A), the
two current elements produce a circularly
polarized wave. If each element is rotated
in its plane. fig. 3(B). the resultant wave is
still circularly polarized. If one adds anoth-
er pair of current elements and places one
each of the original elements at each end,
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g. 3(C), a circularly polarized signal in
| horizontal directions results and the an-
nna form becomes a single turn helix.
Certain dimensions must be observed for
e helix form to produce circular polari-
tion, however, as shown in fig. 3(D).
The foregoing discussion mentioned
urrent elements,” all of which were in
ase and of constant amplitude. To trans-
te this requirement into a practical an-
na form, one can use various forms of
poles. The simple single turn A\ dipole
fig. 4(A). however, is not usable be-
use of its sinusoidal current distribution.
e simplest form of '2A dipole that is
able is the two turn antenna of fig. 4(B).
e total lineal length of the antenna is
A, the diameter is .08\ and the spacing be-
een turns (from the formula of fig. 3 (D)
only .03A. Such an antenna will work,
ren though its diameter is only about 3
) and its height about 3’ on 15 meters.
e O of such an antenna will be rather
gh, however, and although acceptable on
e lower frequency bands would be too
strictive on the v.h.f. bands.
To produce an antenna form with great-
bandwidth! and achieve a constant cur-
nt condition around the elements, two
e-turn elements, each having a total lin-
| length of '5 A was used, as shown iIn
2. 4(C). The spacing between the tips of
ch element is .13 A. The current elements
t as though two separate one-turn ele-
ents were present in fig. 3(C) and the
al effect 1s an omnidirectional pattern
th circular polarization.

Construction and Adjustment

As might be apparent from the dimen-

mc within a 1.3:1 ' s.w.r. for the commercial
f.m. band model.

(A) (B)
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Fig. 3—Current elements fed in phase and spaced

Va AN produce circular polarization (A) and (B)

Adding additional current elements (C) produces

omnidirectional circular polarization and gives helix

form to antenna. Helix current element dimensions
are shown at (D).

sions of fig. 4(C), the total space occupied
by the antenna is little more than that re-
quired for a “halo” antenna of ' A con-
struction and much less than that needed
for a 3/2 A “halo.” What might not be
immediately apparent is the ease with
which the dipole elements can be mounted
and fed from a transmission line. The gen-
eral feed system can be seen in the photo-
graph and is outlined in fig. 5. Basically, a
Delta match is used to each dipole element
with the two Delta arms simply paralleled
where they are connected to the transmis-
sion line. The Delta arms are moved equal-
ly along each dipole element until a match
to the transmission line is obtained. Since
the impedance can be varied as desired us-
ing the Delta arms, a perfect match should
be possible to any coaxial transmission line.
For absolute balance, one could first match

(C)

Fig. 4—For practical /2 A helix (A) will not produce circular polarization because of its current

distribution. A two-turn 12 A helix (B) will work, although the dual-dipole helix (C) is preferred
because of its better bandwidth.
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Lf;_h Element (Dipole) .

Fig. 5—Delta match

and feed system for

a single element

'lf : “Corkscrew’ antenna.
s34 Element 50-7014l Coax
(Dipole)” Sugcord Arast

each dipole independently and check that
the Delta arm excursions are equal on each
dipole for the same impedance match, but
the improvement obtained in performance
will hardly ever justify the effort.

It should be mentioned that the Delta
feed system using a single arm would, of
course, also be applicable if one wanted to
experiment with the two-turn antenna
shown in fig. 4(B) on one of the lower
frequency bands.

The physical construction of the anten-
na for use on the v.h.f. bands employs the
same materials and techniques as that for
normal "halo™ antennas and so need not
be mentioned in great detail here. Gener-
ally, 7/16” - 1/2" aluminum tubing is suit-
able and can be packed with sand and
shaped to the proper diameter around some
convenient form. On 2 meters, the end tips
will not normally require support but on
lower frequency bands provision should be
made for a plexiglas spacer to maintain the
proper spacing. It is also a good idea to
have a small amount of the next smaller
size of aluminum tubing that can be firmly
press-fitted into the end of the dipole ele-
ments on hand in case the elements are cut
slightly short and some extra length is re-
quired to resonate the elements.

Multiple Element Array

As 1s done with the broadcasting anten-
na. it is possible to “stack™ a number of
dual-dipole elements to achieve a power
gain. The horizontal plane radiation pat-
tern remains omnidirectional and circular-
ly polarized. but the vertical plane radia-

Upper Element Fig. 6—Stacking di-
I e :‘:‘IEI"‘IEIGI"IS ”'Fur two
corkscrew arrays

— Paragllel Connechon
(Coaxial T tithng)

on two meters. Simi-
RGS8 to lar arrangement of
Tronsmitter one wavelength spac-
ing and in-phase feed
may be followed on

other bands.

40" RG 59
— Lower Element

April, 1969

tion pattern 1s compressed towards
lower radiation angles in order to achi
gain. Elements are “stacked” by spac
them 1 A and feeding individual eleme
in phase. Figure 6 shows the dimensi
required for *“stacking” of two elements
2 meters and the basic idea may be
tended to “stacking” as many elements
desired.

A word should be mentioned about g
both as regards to single elements and
“stacked™ elements. At first, it may app
as though one is getting “something
nothing™ since the corkscrew antenna
perform as well as a separate vertical
horizontal antenna simultaneously. Nat
ally, this cannot be the case but the p
one does pay for the simultaneous horiz
tal and vertical performance of the anter
is very small indeed. Compared to a dig
properly oriented for maximum perfos
ance. the greatest loss of the corkscre
only 15 db. a figure hardly noticeable
any practical situation and more of a t
oretical significance than a practical ©
As clements are ‘“stacked.” the gain
referenced to a dipole) does increase
very roughly 5 db per added dual-dip
element. Thus. a 4 element array has
gain of about 2 db.

Summary

The corkscrew antenna design, as
have decided to nickname it, is definit
something new in antenna configurati
Yet. it is not a theoretical concept, but ¢
that has already been proven in com
cial performance for f.m. transmitters.

The possibilities for the adoption of t
type of antenna design. especially the t
turn 2A model, to frequencies as low
14 mc open up a new range of designs
rcasonably compact DX antennas that
not restricted by the polarization requ
ments of present antenna designs. One
easily envision, for example. the repla
ment of a conventional ground plane
tenna with its large radial system by a 1
atively inconspicuous “corkscrew” t
would be only about 4 the height an
eground-plane antenna, require no radi
and still be effective for both horizonta
and vertically polarized signals! If De
fed. the antenna also offers the advant:
of a d.c. grounded system that should

(continued on page 90)
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D.0S.E. AWARDED T0
PROF. OSTERMOND-TOR (ex-YM4XR)

BY PROFESSOR EMIL HEISSELUFT*

@NE of the world’s highest scientific honors, the Distinguished
Order for Scientific Effort, has been awarded to Dr. Jerzy Ostermond-Tor, by
the World Academy of Sciences. Dr. Tor, ex amateur radio YM4XR, is well
known to readers of CQ for the many timely articles he has written during the
past several years. C(, at considerable expense, assigned Prof. Emil Heisseluft,
a long-time friend and associate of Dr. Tor, to cover the award ceremony and
review some of Dr. Tor’s scientific contributions that have been beneficial to
amateur radio. Dr. Heisseluft is himself a distinguished scientist, and a mem-
ber of the famous Lauton Institute, located near Vienna, Austria. Here is Prof.
Heisseluft’s report received by cable from Greece at press time.

sT confess, dear readers of CQ. that the
b proudest moments of my life occurred
ently. The first was the announcement
t my closest friend and colleague, Dr.
Ostermond-Tor, was to receeive the
tinguished Order for Scientific Effort from
World Academy of Sciences. What a
derful tribute to such a humble man who
devoted so much of his life to science!
e second moment of proudness came
en | received a cable from New York re-
ting that I cover the award ceremony
CQ magazine, and to review those scien-
contributions of Prof. Tor’s that have had
gnificant influence on amateur radio.

r

D.OS.E. Award

e Distinguished Order for Scientific
ort, abbreviated as D.O.S.E.. 1s one of the
rld’s oldest awards. History does not acc-
tely record the first recipient, but there is
pbng evidence that it was first awarded to
stotle by his teacher Plato, in ancient

ece, more than 2300 years ago.

any decades before the birth of Christ.

D.O.S.E. award had already become a
ular event in ancient Greece. At a tra-
onal ceremony held on the small lonian
nd of Proto-Aprilia, the golden medal was
arded to such great names in science as
spocrates, the father of modern medicine.

o CQO, 14 Vanderventer Ave., Port Washing-
+ N.Y. 11050.
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Euclid, the father of modern geometry and
Archimedes. who discovered specific gravity
and the art of fluid mechanics.

As the Greek empire crumbled beneath
the heels of the Roman legionaires, history
lost track of the D.O.S.E. award. For 2000
years it remained a legend.

After a lapse of 20 centuries. and to com-
memorate the International Scientific Year.
a modern version of the D.O.S.E. award was
begun in 1968. Under the auspices of the
World Academy of Sciences (WAS). the
award 1s now given annually to leading sci-
entists throughout the world, in recognition
of outstanding contributions in a particular

The ancient lonian temple in which D.O.S.E.
awards have been given since the days of Plato
and Aristotle. A 1968 D.O.S.E. was awarded to

Dr. Jerzy Ostermond-Tor, ex-YM4XR, and a
frequent contributor to CQ.
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Dr. Tor graciously accepting his D.O.S.E. award.
The event received worldwide television cover-
age by communication satellite.

scientific endeavor. No need to tell you, dear
readers, that this is one of the most coveted
awards in the scientific community. It 1s
given only to the greatest of the great.

Throughout the world scientists held their
breath in keen anticipation as the announce-
ments of the first modern D.O.S.E. awards
were made on December 31 of this past
year. Among those few selected, I am proud
to say the name.

JERSEY OSTEROND-1OR

with the following citation

“for his outstanding contributions to
the furtherance of the science of
telecommunications”

The D.O.S.E. Ceremony

The award itselt 1s a heart-shaped medal
about 4 inches at its widest and longest points.
It i1s made of solid gold melted down from
ancient Greek coins, and is believed to be an
exact replica of the original D.O.S.E. first
awarded to Aristotle. The medal is attached
to a gold link chain so that it can be worn
about the neck.

The World Academy of Sciences decided
to present the awards in the same traditional
ceremony, i1n the same temple, on the same
island, and during the ides of March, exactly
as was done in ancient Greece.

This was a terrible winter in Vienna, very
cold, and I cannot remember so much snow.
So I was glad to be heading for the warmer
climate of the Ionian Sea. I left Vienna in a
snow storm, and two hours later when 1
landed in Athens, it was warmer, but raining.
As the Olympic Airways DC-6B from Athens
banked to land on the small island of Proto-
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Aprillia, I could see beautiful white beach
below me, glistening in a brilliant sunshi
and forming a frame for the island against
background of the deepest blue water I ha
ever seen.

Directly below the low flying plane w
green-spotted brown hills and the squa
white rooftops of the small villages, u
changed since the days of Aristotle. To t
left, at the tip of the island, shining in the s
I could see the white doric columns of t
Parthenon of Proto-Aprillia, where the ce
mony was to be held. What a beautiful setti
for such a distinguished occasion!

The ceremony began precisely as the b
in the old church struck the noon on the 15
of March, the ides of March of ancie
Greece. Flute and lyre playing musicia
garbed in the multi-colored robes of ancic
Greece, led the parade into the Parthenon
cannot find the words to describe the bea
of the lonian maidens, the handsomeness
the men, and the aura of this event, whi
had turned the clock of time back 2000 yea

The Chairman of the WAS arose and int
duced each recipient amidst a fanfare of flut
and lyres. As his name was called, Dr. T
arose gracefully, and was immediately e
braced by a dark-haired maiden in an ank
length sea-green tunic, who insisted on ¢
corting the Professor to the podium, whe
the Chairman solemnly placed the gold
D.O.S.E. around his neck. What a breat
taking scene! I am not certain whether
bowed his head out of humbleness, or b
cause it was being weighed down by t
medal.

After the medals had been awarded. t
ceremony continued for most of the d:
There was a wonderful feast, which
attended by many of the world’s scienti
leaders. I was rubbing elbows with a virt

Who’s Who in Science.

To end the ceremonies, the recipients &
cepted their awards publicly. Perhaps yc
witnessed this, since it was televised ar
carried to Europe and the Western Hemi
phere by communication satellite. In a h:
full of distinguished guests and townspeopl
each recipient thanked his peers. This is o
of the few times that I have ever seen Prc
Tor nervous. He stumbled as he came to tl
podium. (Perhaps this was intentional in hoj
that he would again be assisted by an Ioni:

beauty. Who knows? Tor can be awfully s
at times!
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Now you might ask, what does this all have
D do with amateur radio? True, the Professor
as an active radio amateur, but that was
any years ago, and he no longer holds a
alid licence.

Well, I have worked very closely with Tor
or the past thirty years, and I can tell you
at amateur radio is still the closest thing to
is heart. Many of the scientific contribu-
ons which earned him his D.O.S.E. were
1otivated by his desire to do something for

ateur radio. In the following paragraphs
will review briefly those of his activities
at have had significant influence on amateur
adio.

lonospheric Amplification

This 1s probably Prof. Tor’s greatest claim
0 fame. He is generally given credit for dis-
overing, as a radio amateur more than
hirty years ago, a unique characteristic of
he 1onosphere which makes it possible to
pbtain a greater amplification for very low
power signals, than for higher power.

Wartime difficulties made it impossible for
he Professor to publish his lonospheric Amp-
fication paper until 1964. Since publication,
iowever, it has been given much credit for
he trend to low power now very much evi-
lent in the amateur bands. More radio ama-
eurs are making more contacts with lower
yower than ever before as a result of Dr.

or's experiments with Ionospheric Amplifi-
ation.

DX Voice

In 1965, Tor was busily engaged in re-
earch of a very important nature and he
sked me to prepare a technical paper on
xperiments that we had conducted together.

We both had noticed, over a long period of
ime, that certain voices cut through the QRM
nd QRN much better than others. Why?

After careful study, we found the trick to

proving voice intelligibility was to get as
much power in the voice range between 1000
and 3000 c.p.s. Of course, this can be done
lectronically with filters, clippers and com-
bressors, but these are costly devises. We,
nstead, devised a series of voice exercises
hat could produce a gain in intelligibility
equivalent to 10 db, at no cost at all!

MEMTAC

MEMTAC, which stands for “modulation

of the earth’s magnetic field to affect com-
munications”, resulted from Tor's experi-
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Mrs. Janeva Lixber, Dr. Tor's attractive assistant

who helped uncover the SSS plot against amateur

radio, proudly displays Dr. Tor's D.O.S.E. award.

If you happen to notice the medal, its forged
from ancient Greek coins.

ments with the earth’s magnetic field as a
long-distance carrier of modulation. He suc-
cessfully developed a 50 watt magnetic
amplifier to excite the earth’s magnetic field.
Once excited, Tor theorized, the lines of
force would unlock stored energy in a chain
reaction to propagate the modulation im-
pressed by the amplifier over great distances.

As far as I know, Tor has discontinued his
MEMTAC experiments, or he is working on
them in the greatest of secrecy.

S$.5.5.

Dr. Tor’s greatest contribution to ama-
teur radio may not be one of his scientific
discoveries at all, but his exposure of the
S.S.S., or Special Subscriber Service.

S.S.S. was being developed secretly by an
international telephone organization called
ONIT, as a telephonic replacement for ama-
teur radio. Quite by accident, Tor attended
an ONIT conference and was shocked by
what he discovered. The proposed new tele-
phone service would consist of a small en-
coder attached to a regular telephone, enabl-
ing it to be used as an S.S.S. phone by merely
flicking a switch. When in the S.S.S. position,
the phone would be switched to a world-wide
telephone master computer center. The com-

[Continued on page 90]
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BY JOHN A. ATTAWAY * K4IIF

GUS. HKOTU, Wallis Island, KH6GLU.
VQSCC —and it's just getting started. 1969
looks like one of the best DX years ever.

The controversy is all over and hopefully
it won't happen again. If we can formulate a
good, sane countries list acceptable to every-
one. and stick to it, we can be sure it won't
happen again. The road ahead looks good
from this vantage point, HOW ABOUT
YOU'!

WAL
It was a big month for WAZ, with 39 hard-
working DXers being authorized to reccive
the world’s toughest DX award durirg the
period Jan. 1-31, 1969. This makes 1t the 3rd.
highest month in the history of the award.
Hat's off to the following winners:

WAZ S.S.B.: CE3ZN—635, W7PJL—-636,
SM6VR—637, OHANI—638, WOWGQ—639.
DL7BK—640, UA3HO—641, K6SVI—-642,

PY IWJ]—643 and VK3IVK—644.

WAZ C.W.—Phone: OESCA-2567. Wé6-

*P.0. Box 205, Winter Haven, Florida 33880

-]

| VF—2568. SM7CXH-2569, SM7BBH
2570. SM7CFR—2571, LA9HC—-2572, SM
TJASA—2573. SMSCAK-2574, SM5BF]
2575. K4GRD 2576, WA9NHQ—257
K4CIA—2578. K4SWO0-2579, W4IXM
2580. KOYIP-2581, W3HTO-2582, D
61C—2583. WSUCI—2584, WBMSG—2583
UA9BZ—2586. DM2BYN-2587, DL8TG
7588. OK1AFN-2589, OK2P0O-2590, G3
BDS—2591. GC2FMV—-2592 and HB9BN
2593.

WAZ Phone: CE3ZN—404 and CR7FM
405.

WPX

Business was good up Howard's way 1
with the following new WPX certificate an
endorsement winners:
WPX S.S.B.: SMSEAC—387, G3BDS—38¢
FR7ZG—389. UAONM—390, UA3FT-39
and UTSRO-—-392.
WPX C.W.:SM7DQC—907, W3CRE-90
OKI1ARN—909, UAGPLH—910, UA3HV
911. UBSKLD—912 and UBSLS-913.
WPX Mixed: SMSAD— 188, SM5CAK
189. W4LRN. HB9RX—191 and I1BNU
192.
Continent Endorsements: Ewrope: OE
KW. SM7TV. WA2FQG and W9HFB.
Africa: SM7TV and WA2FQG. Asia: SM
TV. North America: DL1QT.
Band Endorsements: 80 Metrers: OK2P(
SMSBGK and UA3FT. 40 Meters: SM
BGK. 20 Meters: OEIKW, OK2DB, UA
FT and WA2FQG. 15 Meters: WA2ZFQ(
10 Meters: DLI1QT.
Mode Endorsements: S.5.8.: WI9DWQ
600. YVAUA—400, WA6AHF-350, U/
FT—300. G3BDS—300 and FR7ZG-3(
C.W_- UA3FT—500. SM5BGK—450, O
PO—450. OKIPT—400. WI9HFB—-350 a
W2MBU-350.
Phone: WOWHM—850, PANSNG—-750 a
YV4QG—450.
Mixed: W4A4LRN—850, WODWQ—-800, K
CPR —750. G3DO—-750, PANSNG-—-TC
WA2FQG—500 and SMSCAK-500.

5.5.B. DX Awards |

There was a noticeable increase in |
terest in these awards from overseas, with |
of 14 new certificates authorized going
DX-land. The winners were:

100 Countries: VKOWD—-540, HP1JC—-5¢
DI3WW—-542, SM7CSN—-543, SMS5EA(

Walter Geyrhalter, DL3RK, in our book a real
Big man in German DX Affairs. Walter had been
editor of DX-MB for many years and is our CQ

DX Committeeman in Dl-land.
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544, SM5SAD-545, CO2FA—-546, VP7NI
547. DL8XA-548. PY1JZ—-549 and J/
KZQ-550.
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S.S.B. DX Honor Roll

Piedl? KSCYE ... 305 W2FXN ... 292 WGRKP ...... 272
3AHO __315 K6YRA ___._305 WOJT _.....292 G3NUG ......270
A2RAU _315 WABAJL .._304 K1IXG _....288 G3WW ___. 269
JILW  ___315 W6YMV _..303 W2LV ___....286 K8BONV _____. 269
2HP .....313 WEQVZ _._...303 K8RTW _..._286 MP4BBW _267
3NKM _._313 W2BXA _._._302 W6EUF ...._286 G2PL ........ 265
A21ZS .. 312 G3AWZ _____. 301 WIEXY .. 284 G2BVN .....264
L90H .....311 G6TA ...__.301 F2MO __.._...283 W2MJ _____ 261
PACL ... 310 W3DJZ __.._.301 W3KT ___.___281 DL3RK .....259
3FKM _._310 G3HDA __...298 WILLF ... 280 G3DO .......259
2RGV .._.209 XEIAE ... 298 W6UOU _._2R0 PJ2AA ... 258
40PM __309 5Z4ERR _...298 WARLS __.... 279 K1SHN ___. 257
AMU _._._308 K?DX __._..?797 K40EIl _....279 WALEOQ .256
DE  __....308 W4QCW _._.297 DL1IN ____276 SM6CAS .254
8KS ____...307 WASSU __797 K4HYL ..... 276 WGBAF ... 254
SKUC _..307 W8BT ___.__297 W7DLR ... 276 K6CAZ ... 254
6LGF .....307 WAUF __.__ 797 PZ1AX _.__..274 PABSNG ....252
i RIS 305 WAPAA . 294 K9EAB .....273 VE6TP _.....251

4NJF ... 305 WBEVZ .. 293 K9LUL ... 273 WIAOL ......250

00 Countries: SM6CAS—162 and W9J1—
63.
00 C t_mntrfe.f: W4NIJF—-40.

Q DX Awards—Rules and Applications

A reprint of the rules, as well as appli-
ation blanks, for all the CQ DX awards may
e obtained by sending a self-addressed,
tamped envelope (sase) to any of the award

anagers. These are K4IIF for WAZ, K4-
DSN for WPX and VPX, W8HBD for the
5.S.B. DX Awards, and K4GRD for WPNX.
All addresses are OK in a recent callbook.

Regular readers and subscribers will find
ules for all the awards in the DX column of
he Janurary, 1969 issue.

De Extra

One thing which has absolutely amazed

e since I became a regular contributing
editor to CQ is widespread circulation of the

agazine. Over the past 2 years I have re-
eived letters from subscribers 1n almost
>very real country in the world including
such diverse ones as Russia and Lesotho.

hen you realize that you’re that widely
ead it makes you take the job pretty seri-
pusly. Among those received recently 1s a
etter from Leon, SP5AFL, giving his reac-
ion to the CQ DX Advisory ballot which
appeared in the November, 1968 issue. We
are making it De Extra this month to give
you and example of east European thinking
on the country status question.

“Having just received my November copy
of CQ with the DX Advisory ballot I de-
ided to write a few comments. As a DXer
and an author of a handbook with an awards
section I am more than a little interested in it.

“Pt. 1—Country should have a separate
government administration— Fully agree. It
isn’t down to earth to count as one country,
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Claude Ronsiaux, FPMS, DX Editor for REF, the
French national amateur radio society. Claude
is also an oversea’s member of the CQ DX com-

mittee and checks WAZ and S.S.B. DX QSL’s for

us in France.

two countries having different governments
which love each other like cat and dog. This
means that countries like DL & DM, North
and South HL, or North and South 3W8
should be counted separately. West Berlin i1s
difficult to put into a category since it is
formally under the administration of 3
western powers but has the money of DL. It
could be another country too.

“Pt. 2—Islands as separate entities—NO
comments. This seems logical.

“Pt. 3—Separation by foreign land—What
is considered foreign land? If UP2 lay be-
tween UA2 and UA3 it could be considered
that UA2 and UA3 were different countries,
but UP2 isn’t foreign territory. Also, how
about ARRL’s pseudocountries like GM,
GW, and GD. Should they be different from
G? I think not, because the only differences

iR REDFSEDE: BSH

Ruda Staigl, OK2QR, a top European DXer who
recently qualified for the 650 sticker on his WPX
certificate. Ruda is also interested in the USA-CA
program and has 736 counties confirmed, He
asks that everyone please print their county on
their QSL card. In 12 years on the air Ruda has
made over 23,000 QSO’s using a 9 tube
Garman army receiver and a homebrew trans-
mitter with 200 watts input.
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This is Anna—she’s one half of Poland’s out-

standing husband and wife DX team. Anng,

SPSAZY, is giving some SSB experience to her

young son, Paul. Behind the shutter is the other

half of the duo, Andy, SPSAEG. (Photo via
K4DSN)

in government is their county council or
whatever it’s called. This way every country
could be divided into some smaller ones.
Seventy-five miles doesn’t mean much ex-
cept to a W or an old type G man. Why not
say 120 kilometers?

“Pt. 4— Only count UN countries. NO!!!
Can you imagine the list without HB9 which
isn't a UN member, or without DM or DL
which aren’t UN members??? What about
the U republics? Only 2 of them are UN
members?

“Pt. 5S—Must be a postoffice. No comment.
Only theoretically could there be an island
with 10 permanent inhabitants and no post-
office.

“Pt. 6-Certain minimum high water line.
Of course!!

“Pt. 7—Don’t count unclaimed islands or
reefs. Of course not!!”

There are some interesting views here.
This isn’t the first time someone has sugges-
ted separate status for the 2 Germany's, the
2 Korea's and the 2 Viet-nam’s. However, it
is the first time anyone has suggested to this
column that West Berlin should have separ-
ate status. I'm sure that a Scot or a Welshman
might have something to say on his inter-
pretation of point 3.

See you next month.

WI1WY—King of the Contest Makers

We've long considered Frank to be the
world’s top DX Contest organizer, and the
following article reprinted from the Southern
California DX Club Bulletin confirms this
judgement:
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“King of the Contests? by W6NJU: Up(
reading the results of the 1968 ARRL Te
and seeing where the contest is still ti
“King,” I decided to make a comparison
the ARRL and CQ contests. Many Californ
DXers have stated that they enjoy the
contest more than the ARRL because
better DX activity and single band entrie
Keeping these comments in mind the follo
ing analysis was made.

“Judging by number of entries and D
participation the ARRL contest is no longs

King. Below are comparisons of the 1967 C
and ARRL tests:

ARRL CcQ
Total Entries 2.225 2911
Total DX Entries 710 1,896
DX Phone Entries 278 713
DX C.W. Entries 432 1,183

“Of the total ARRL entries, 32% wer
from DX stations while 65% of the CQ co
test entries were DX stations. The CQ te
had 31% more entries and 156% more D
participation in the Phone section and 174
more DX participation in the c.w. sectiol
Total DX participation in the CQ test ws
167% better than the ARRL test. The nu
ber of countries in the ARRL test was dow
16% from last year. The most noticab
continents of difference for DX particips
tion are Asia, Europe, and South Americ:
DX entries in the CQ contest exceeded t
ARRL by 223% in Asia, 202% in Europg
and 138% in South America.

“It is obvious that something should
done to encourage more participation in th
ARRL contest. Single band entries may hely
but possibly other measures could be take
I suggest that some changes be initiated 1
mediately. We've seen surveys on Field Da
club score limits, and ARRL appointees
Can’t we run a survey among DX test ¢
trants or even clubs showing an interes
Approximately 514 entries are from U.S

clubs and ideas could be obtained from thesH
clubs.”

New Netherlands Antilles Prefixes

A new system has been adopted by th
government to designate and identify radiJ
amateur stations on the different islands. I
went into effect Jan. 1, 1969, and after tha
date the previous calls became illegal. Thi:
provides some juicy new ones for the WP

boys. The new set-up 1s as follows:

PJ2 — the 1sland of Curacao in Zone 9
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J3 — the island of Aruba in Zone 9
J4 — the island of Bonaire in Zone 9
J5 — the island of St. Eustatius in Zone 8
J6 — the island of Saba in Zone 8
J7 — the island of Sint Maarten in Zone 8
8 — visitors in Netherlands Antilles Zone 8
J9 — visitors to Netherlands Antilles Zone 9
1 & PJ§ — for special calls only. Could be
assigned to any island in either
Zone.
his information was furnished by Jose M.
iyntje, PJ7JC.

160 Meter News de W1BB et al

gulations which made the nice DX section
stween 1825 & 1830 kc available to W/ VE
land ops has made a problem with appa-
ntly no easy solution. As far as the east
yast is concerned the DX stations can oper-
e in the clear space between 1850 and 1855
. However, this is no good for the W8's,
9’s, and W#’s who hear much Loran QRM
this band segment.
WI1BB advises that we have no choice but
“live with and work with” the QRM in the
825-1830 kc segment. Possibly we can
olve this problem to the point where it 1s
able by tact, diplomacy, and understand-
g. Discuss it with the boys who operate
ere. Let them know that DX congregates
ere and get them to listen for it and oper-
= outside that section. Stew is willing to
ympose a friendly letter which we could send
stations heard there, explaining our prob-
m to them and asking their help.
The point is that DXing time on 160 is
ly a small portion of the available time, so
aybe the boys won’t mind at ail QRXing
d maybe joining in the fun. Possibly this
bction will gradually come to be known as
e “DX Window” of 160 through which
eryone can better enjoy top band. Any
ggestions as to how best to accomplish this

ill be greatly appreciated. Drop a line to
tew Perry, WI1BB.

Club News

Congratulations to Bob Norman, K4GRD,
QO WPNX Award Manager, on his recent
pointment as new editor of the Florida DX
eport, official organ of the Florida DX
lub. A vote of thanks to Gene Sykes, W4-
RB, for his many years of effective and
ithful service. He leaves a big pair of shoes
pr Bob to fill.

The Southern California DX Club reports

lee page 110 for New Reader Service

The DX Window—The recent change in

- F_:-.' P =

5 3 i
.-.‘.!I.'!d‘ 3

Joe Poston, K9GCE, one of the big guns of the

Indianapolis DX Association. You’ve probably

worked Joe from time to time in PJ5 and FS7
land.

the following on it’s rarest country list pre-
pared from a poll of the membership:

1.) Albania—ZA

2.) Heard Island—VK#§

3.) Irag—YI

4.) Malpelo Rock—HK#

5.) Navassa—KC4

6.) Laccadive Islands—VU

7.) Rio de Oro—EA9

8.) Qatar—MP4Q

9.) Clipperton Island—FO8
10.) Bouvet Island—LH4

FEARL (Far East Auxilary Radio League)
reports that its new officers are Capt. W.J.B.
Ross, Jr.—KA2FL—President, and SFC R.W.
Unger, K3FUR, Secretary. Appreciation is
expressed to Don, KA2DO, and Leo, KA2-
LS, outgoing President and Secretary, for
the excellent job done during the past year.
The Canadian DX Club continues to add

to its burgeoning membership and has de-
finitely become a major force in amateur
radio north of the border. New members
since last month’s column include VE1AUC,
VE1AUI, VEIWX, VE2BOW, VE3ATF,
VE3CYP, VOIQA, and VE3LJ.

From the Mailbag

de Kurt Meyers, W8IBX /2—In view of
the glaring inconsistencies in the ARRL
Countries List, I wholeheartedly endorse
your idea of an International Country Con-
gress. However, you must take pains to see
that a fair representation is present.” (We are
presently investigating the possibility of
working this out through IARU—-DX Ed.)

de Jose, PJ7JC: “I did admire your arti-
cle in the December issue of CQO concerning
a new approach to country status. I am in
complete agreement that it is time for a
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An Olt Timer, W(OGDH, John Dormois (Linotype
business) of Kansas City, Kansas—proudly dis-
plays QSL cards for believed “"FIRST EVER" 50
State “"WAS" Award Certificate on 160 meters!

drastic change. I always felt that our.Dutch
islands in the Caribbean were never given
the right recognition, although every bit of
rock in God’s ocean was given separate
country status.”

de Vie Olacke, VE3IG—"Please remind all
that SASE or SAE plus IRC’s to all QSL
Managers are a must! Also remind W, K
boys that USA postage is not valid in Canada.
All VE QSL Managers have a lot of trouble
with SASE’s having U.S. stamps.

“CR35SP, CR61V, and myself have a sked
every Sunday at 2100 oMmT. Anyone who
needs a contact can drop me a line and I will
set it up for him.”

de Doec Pollard, WAOMMOJ—"Thought
you would like to know that my copy of your
K411F/KV4 card was accepted formy DXCC
certificate awarded 9/24 /68.”

de Ernie, VE1JO—1 would like to offer
my services as QSL Manager for a DX sta-
tion. Contact Ernest Guy. 133 McKenzie
Ave., Oromoto, New Brunswick. Canada.”

Here is a chap
who has recent-
ly given many a
happy DXer a
new prefix and
country, Fida,
AP5HQ, who is
very active on
the c.w. bands
with a 100 watt
transmitter and
on inverted Yee
antenna.

April, 1969

de Ed, W2RAA—"0On Jan. 21 I worke
G3CFV on 160 meters between 2:20 an
2:50 A.M. EST. Signals were 5/8/9 both way
and his s.s.b. was also Q5. The antenna wa
a “double” Hula Hoop, only 3 ft. abov
the snow and 4 ft. above the ground, 80 ft
in diameter and made of # 14 wire. I pla
to substitute 6 in. aluminum flashing for th
wire. which should improve performance
noticeably.”

de Martin M. Goldberg, KOIBUR — “
have worked over 260 countries with an
HT-37 barefoot to qualify for my 2X S.S.B.
WAZ. 1 believe this is one of the most difh
cult DX Certificates to obtain, and well worth
the effort and satistfaction it has given me.’
(Some DXers have reported working ove
300 countries before making WAZ. It isn’
easy, HI.—DX Ed.)

de Charlie Carroll, WN3KKG 'MM-—-"]
operate a Heath HW-16 tranceiver aboard
the S.S. Australian Galaxy in the Pacific. |
any novices are interested in DXing they can
find me on 21170, 21201, and 21213 around
2100-2200 gmMmT.”

de Edward R. Dzeda, WSEM—"1 am a
subscriber to your fine magazine and think
it 1s the only one which gives the complete
DX picture, and DXing is all I have time for
at present. I subscribe to all 3, but your arti-
cles beat the other 2 by a country mile.”

Here and There

A2, Botswana—Jim, A2CAU, is active on
4 mc c.w. Skeds can be arranged through
K4ADU.

APS, East Pakistan—APSCP reported on
14052 at 1254 omt. QSL to Tiger Amateur
Radio Club, Dacca Signals, Dacca 6, E.
Pakistan.

APS5, West Pakistan—APSHQ is frequ-
ently worked near 14203 kc between 1230
and 1300 oMmT. He is also reported to have
been heard on 14220 kc at 0300 GMT.

CR8, Timor—Three stations,are currently
active. They are CR8AG with 25 watts on
a.m., CRBAH with a Swan 350 and 15 meter
quad, and CRS8AI on s.s.b. with' a TH-3
beam. The latter is most active on saturdays
between 21260 and 21300 kc. .

DARC QSL Bureau—The new address for
the DARC Bureau is P.O. Box 86 03 20, D 8
Munich 86, Germany.

DX1, Philippines—This is a new prefix
for foreign operators in the Philippines. Na-

[Continued on page 90]
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{Contest Calendar

BY FRANK ANZALONE” W1WY

Calendar of Events
Mar. 29 - Apr. 13

IARC Propagation
Phone

April 5-6 SP DX CW Contest

April 12-13 CQ WW WPX SSB
Contest

April 19-20 Helvetia XXII Contest

April 26-27 PACC DX Contest

April 26-27 DARC WAE RTTY
Contest

April 26-27 ONE LAND QSO Party

May 3-4 USSR DX Contest

| May 3-4 OZ-CCA DX Contest

May 3-4 Nebraska QSO Party

May 3-4  Ohio QSO Party

May 10-12  Georgia QSO Party

May 17-18  Michigan QSO Party

May 24-25 YL International SSB

June 7-9  N.Y. State QSO Party

June 15-21  Mass. Amateur Radio
Week

July 19-20 Columbia DX Contest

July 19-20 Minnesota QSO Party

October 4-5 VK/ZL/Oceania Phone

October 11-12 VK/ZL/Oceania C.W.

October 11-12 RSGB 28 MHz Phone
Contest

October 18-19 Boy Scouts Jamboree

October 25-26 COQ WW DX Phone
Contest

October 25-26 RSGB 7 MHz C.W.
Contest

November 8-9 RSGB 7 MHz Phone
Contest

November 8-9 ARRL SS Phone
Contest

November 15-16
November 29-30

ARRL SS C.W. Contest
CO WW DX C.W.

Contest

IARC Propagation Contest
Phone: 0001 omT Mar. 29 to 2400 Apr.13
The c.w. portion of the “contest with a

purpose” was held last month. Complete
rules in the February CA1ENDAR.

Mail your log before June Ist to: L.M.
Rundlett, IARC Contest Committee, 2001
Eye Street, N.W. Washington, D.C. 20006

SP DX C.W. Contest

Starts: 1500 gmt Saturday, April 5
Ends: 2400 Mt Sunday, April 6

This 1s a c.w. only contest in which the
*14 Sherwood Road, Stamford, Conn. 06905.
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world works the Polish stations.

Complete rundown of the rules in last
month’s CALENDAR.

Mailing deadline is May 1st and logs go
to: PZK Contest Manager, P.O. Box 320,
Warszawa 1, Poland (Indicate SP DX
Contest)

Helvetia XXIl Contest

Starts: 1500 oMt Saturday, April 19
Ends: 1700 oMT Sunday, April 20

This 18 your opportunity to work some
of those rare Cantons needed for the
attractive H22 certificate.

Check last month’s CALENDAR for con-
test rules and list of Swiss Cantons.

Mail yvour log within 30 days to: Marius
Roschy, HB9SR, USKA Traffic Mgr., Ch.
des Granadiers 8, 1700 Fribourg, Switzer-
land.

Applications for the Helvetia XXII certi-
ficate however go to: Henri Bulliard, HBO9RK,
P. O. Box 384, 1701 Fribourg, Switzerland.

PACC DX Contest

Starts: 1200 gMmT Saturday, April 26
Ends: 1800 gmT Sunday, April 27

Its the world working the Netherlands on
all bands, 1.8 thru 28 mc. ¢c.w. and phone are
scored as separate contests with separate logs.

Exchange: The usual five and six figures,
RS /RST plus a progressive QSO number
starting with 001. PA/PE/PI stations will
also include their province. (579001/GR)

The 11 provinces are: DR, FR, GD, GR,
LB, NB, NH, OV, UT, ZH, ZL.

Scoring: Each QSO counts 3 points and
the same station may be worked on each band
for QSO and multiplier credit. The multiplier
1s the sum of provinces worked on each band,
a possible 11 per band. Final score, total QSO
points multiplied by the sum of provinces
worked on all bands.

Awards: Certificates to the top scorers iIn
each country and each call district in W /K,
VE/VO, CE, PY, JA, VK, ZL, ZS.
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Logs: Date/time in GMT, station serial
number sent/received, multiplier column for
each band, (fill only when it's a new multi-
plier) and QSO points.

Include a summary sheet showing the scor-
ing and other pertinent information and your
name and address in BLOCK LETTERS. The
usual signed declaration that all rules and
regulations have been observed is also
requested.

Mailing deadline is June 15th to: P.v.d.
Berg, PAPVB, VERON Contest Mgr.,
Keizerstraat 54, Gouda, Netherlands.

One Land QSO Party

Starts: 0000 amT Saturday, April 26
Ends: 2400 oMt Sunday, April 27

The New England CHC Chapter 32 is the
sponsor of this one.

Only 24 hours out of the 48 hour contest
period may be used for credit. New England
stations may work anyone, outside stations
may work New England only. The same sta-
tion may be worked on each band and mode,
and more than once if it’'s from a different
county. Only single operator stations are
eligibie for awards.

Exchange: QSO nr., RS/RST, county,
state and operators name. Same for all
stations.

Scoring: Domestic QSOs 1 point, DX 3
points and Novice 5 points.

NE stations—QSO points X (states+ pro-
vinces) X (countries + continents).

Outside NE—QSO points X NE counties
(max. of 67) X NE states. (max. of 6)

KH6 and KL7 count both as state and
country.

Novice stations score separately, and s.w.l.
get double point value if both sides of QSO
are reported.

A minimum of 250 points must be ob-
tained to qualify for an award.

Frequencies: c.w.—3575, 7080,
21090, 28090. s.5.b.—3990, 7290,
21440, 28690. Also all Novice bands.

Awards: Certificates to the 1st, 2nd and
3rd place winners in each state, province and
country, and in each New England county.
Certificates also go to Novices and s.w.l.’s.

There are 3 Trophies, one each to the
highest scoring DX. U.S. and New England
stations.

Logs go to: Thomas D. Walsh, KIVGM,
53 Neponset Road, Quincy, Mass. 02169
and postmarked before June 16th. Include
a s.a.s.e. if a copy of results are desired.

14075,
14340,
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WAE RTTY Contest

Starts: 0000 gMmT Saturday, April 26
Ends: 2400 oMt Sunday, April 27

This is the first RTTY Contest organize
by the DARC. Only 36 hours out of the 4
hour contest period are permitted for singl
operator stations. The 12 hours of non opera
tion may be taken in not more than 3 periods

All bands may be used, 3.5 thru 28 mg¢
(It would be highly desireable of suggeste
frequencies had been specified.) Both singl
and multi-operator stations are permitted.

Exchange: QSO nr., RST and time in G

Points: Contacts within one’s own con
tinent count 1 point, outside one’s continen
3 points. However non-European stations ge
5 points for each EU contact. The QTC fez
ture i1s also used in this contest, each QTC
exchange is worth one point. (See July '6
CALENDAR for details and WAE country list
QTC exchange is limited to 5 QSO’s insteag
of 10.)

Multiplier: The multiplier is determinec
by the number of countries worked on eacl
band. The WAE and ARRL country lists ar
the standards. In addition call areas in th
following will also be used as multipliers: J /2
PY, VE/VO, VK, W/K, ZL, ZS, UA9,UA(

Scoring: Final score, total QSO point
plus QTC points multiplied by the sum tot
countries from all bands.

Awards: Certificates to following: Toj
Ten Single operators, European and non
European; Top Five multi-operators, Euro
pean and non-European; to the continent
leaders; and to the Top Three with mos
QTC’s sent.

Mailing deadline is June 10th and go to
Uli Stolz, DJ9XB, In der Ostert 3, D-59
Plettenberg, West Germany.

USSR DX Contest

Starts: 2100 oMt Saturday, May 3
Ends: 2100 oMt Sunday, May 4

The Radio Sport Federation has not sen
us an official announcement of this annual
affair, but we feel reasonably certain that i
will be held at the usual time. It’s a worlc
wide type contest so don’t concentrate o
working USSR stations only.

Exchange: A six figure serial number, for
the USSR stations the RST plus the number
of their oblast. Others will send the RST plus
a progressive QSO number.

Scoring: QSO’s between stations on thJ
same continent count 1 point, and 3 point:
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stween stations on different continents.
The final score is determined by the total
SO points on each band multiplied by the
lerent countries worked on that band.
The final all band score-is the sum of the
ores from each band. (Not like our WW
ntest, you add the scores in the last column.)
Only 12 continuous hours out of the 24
pur contest period may be used for scoring.
€ same country may be counted only once
a multiplier, and contacts between stations
the same city are not permitted.
Awards: Ist, 2nd and 3rd place awards
ill be made to single and multi-operator
aders in each country and also to contin-
tal leaders.
S.w.Ls are invited to participate, they
ore one point if the serial number of one
ation is reported, 3 points if both of the
change are reported.
Contest contacts can be credited for any
the USSR awards: R-150-S, W-100-U,
100-0, R-15-R and R-6-K.
Mailing deadline is June 1st to: Central
hdio Club, P.O. Box 88, Moscow. USSR

Nebraska QSO Party

Starts: 1600 GMT Saturday May 3
Ends: 2200 M1 Sunday, May 4

This party is open to single operator sta-
ns only. The same station may be worked
each band and mode for QSO points.
Exchange: QSO nr., RS/RST and QTH.
punty for Nebr. and ARRL section for
hers.

Points: One point per QSO for Nebr.. 3
ints for others. (Nebr. stations may work
er Nebr. stations for QSO points only)
Seoring: Nebr. stations, QSO points times
multiplier of ARRL sections plus a max-
um of 10 DX countries. Others, QSO
ints times Nebr. counties worked. (max.
93)

Frequencies: 1815, 3600, 3982, 7100.
60, 14100, 14300, 21070, 28050, 28600.
Awards: Certificates to the top scorer in
ch Nebra. county, ARRL section and
untry.

Logs: Should show date/time in GMT, ex-
ange sent and received, band, mode and
lints. A summary sheet with the scoring and
ur name and address in block letters is
}0 requested.

Mail logs to: Lincoln Amateur Radio
Eb, Att: WAOKGD, 4921 Tipperary,
il, Lincoln, Nebraska 68512.
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OZ-CCA DX C.W. Contest

Starts: 1200 oMt Saturday, May 3
Ends: 2400 oMt Sunday, May 4

This is the 18th running of this contest by
the Radio Amateur Society of Denmark.

It's a world wide type contest, with oper-
ation on all bands 3.5 thru 28 mc. Both single
and multi-operator stations are permitted.

Exchange: Six figures, RST plus a pro-
gressive QSO number starting with 001.

Scoring: Each completed QSO is worth 3
points, however contacts with OX, OY and
OZ stations count double, or 6 points. Your
multiplier is determined by the number of
countries worked on each band. Call areas of
the following W/K, VE/VO, PY. LU, VK
and ZL will also be considered a multiplier.
Final score, total QSO points times the sum
of the multiplier from all bands.

Awards: Certificates to the highest scorer
in each country and above call areas.

Include a summary sheet with your log and
a signed declaration that all rules and regu-
lations have been observed. Include an IRC
for a list of the results.

Mailing deadline is June 15th and they go
to: E.D.R. Contest Committee, P.O. Box
335, Aalborg, Denmark.

Ohio QSO Party

Two Periods
1900 gMT May 3 to 0300 gmT May 4
1500 gMT May 4 to 2300 gMT May 4

The same station can be worked on each
band and mode for QSO points. Ohio may
work in-state stations for credits.

Exchange: QSO nr., RS/RST and QTH:
county for Ohio, ARRL section for others.

Points: One per QSO on 80 thru 10
mez:ers, two if on 160 or above 50 mc.

Seoring: Total QSO points multiplied by
the number of ARRL sections worked, in-
cluding Ohio, for Ohio stations. QSO points
multiplied by Ohio counties (max. of 88) for
all others. DX stations may be worked for
QSO points but have no multiplier value.

Portable stations changing counties may
make repeat contacts and may be claimed
both for QSO and multiplier credit. (There
is a 1.5 multiplier for Ohio portables oper-
ating from some rare counties.)

Frequencies: 1805, 3575, 3875, 7075.
7275, 14075, 14275, 21075, 21375, 28075,
28575, 50.15 and 145.10. Ohio stations will

[Continued on page 94]
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| Propagation

BY GEORGE JACOBS* W3ASK

A seasonal decrease 1s expected in DX
openings on 10 meters. On the average, con-
siderably fewer openings will take place
during April, compared to the winter months.
Some excellent openings, however, are still
forecast during the daylight hours to many
areas of the world.

Fifteen meters i1s expected to be the op-
timum DX band daring April from shortly
after sunrise through the late afternoon and
early evening hours. Exceptionally good
openings are forecast to most areas of the
world during this time period. On some cir-
cuits, primarily to southern and tropical
areas, the band should also remain open well
into the hours of darkness.

With an increasing number of daylight
hours during April, 20 meters is expected to
remain open to one area of the world or an-
other, practically around-the-clock. Peak DX
conditions are forecast for the sunrise period,
and again during the late afternoon and early
evening hours when excellent openings are
expected to most areas of the world.

Good DX propagation conditions are pre-
dicted for the 40 meter band during the hours
of darkness and the sunrise and sunset per-
10ds, with openings possible to many areas
of the world. Some fairly good 80 meter DX
openings should also be possible during the
hours of darkness, and there is a chance for
an occasional DX opening on 160 meters
during this same time period.

Static levels are expected to increase con-
siderably during April, especially on the 40,
80 and 160 meter bands.

DX propagation conditions for each of the
amateur bands from 10 through 160 meters
for the period April 15—June 15, 1969 ap-
pear in the DX Charts on the following pages.
For predictions of short-skip openings, be-
tween distances of 50 and 2400 miles, refer

*11307 Clara Street, Silver Spring, Md. 20902.
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LAST MINUTE FORECAST

Day-to-Day Conditions and Quality for
April 1, through May 15, 1969
Forecast Rating & Quality
Days (4) (38) (2) (1)
Above Normal: April 3, 9, A A-B B-C C
13, 18, 26, 30. May 3, 13.
Normal: April 1, 4-5, 10,
12, 14, 15-17, 19, 21-22,
24-25, 27-29, May 1-2,
4-6, 9, 11-12,
Below Normal: April 2,6, C D D E
8, 11, 20, 23. May 7-8,
10, 14,
Disturbed: April 7; May 15. D E E E

A-B B-C C-D D-E

How To Usg THESE CHARTS

The following is an explanation of the symbols
shown above, and instructions for the use of th
CQ propagation predictions:

1—-Enter Propagation Charts on following pages
under appropriate band and distance or geograph-
ical area columns. Read predieted times of band
openings at intersection of both columns.
~ 2-Following each predicted time of band opening
is a forecast rating which indicates the relative
number of days the band is expected to open during
each month of the forecast period. The higher the
rating, the more frequent the opening, as follows:
(4) band open more than 22 days each month; (3)
between 14 and 22 days; (2) between 8 and 13 days:
(1) less than 7 davs.

On the "“Short-Skip" Chart where two numerals
are shown within a single set of parenthesis, the
first applies to the shorter distance for which the
forecast is made, and the second to the greater dis-
tance. Note the forecast rating for later use.

3-With the forecast rating noted above, start
with the numbers in parenthese at the top of the
“Liast Minute Foreeast” appearing above. Read
down the table for a day-to-day foreeast of propa-
gation conditions in terms of Above Normal (WWV
rating higher than 6); Normal (WWYV rating 5-6);
Below Normal (WWYV rating 4); Disturbed (WWV
rating less than 4). The letter symbols (A-E)
deseribe reception conditions (signal quality, noise
and fading levels) expeeted for each day of the
month and have the following meaning: (A —ex-
cellent opening with strong, steady signals; B-—
good opening, moderately strong signals, little
fading and noise; C—fair opening, signals fluctu-
ating between moderately strong and weak; D—poor
opening, signals generally weak and considerable
fading and noise: E—poor opening, or none at all,

4—This month's DX Propogation Charts are based
upon a transmitter power of 250 watts c.w.; 500
watts s.8.b., or 1000 watts d.s.b., into a dipole an-
tenna a quarter-wave above ground on 160 and 80
meters, a half-wave above ground on 40 and 20
meters, and a wave-length above ground on 15 and
10 meters., For each 10 db gain above these refer-
ence levels, reception quality shown in the *Last
Minute Forecast” will improve by one level; for
;.*Hcl} 10 db loss, reception will become poorer by one
evel.

f—Loeal Standard Time for these predictions is
based on the 24-hour svstem.

6—The Eastern USA Chart can be used in the 1. 2,
3.4, 8, KP{, KG4 and KV4 amateur call areas;: The
Central USA Chart in the 5, 9, and 0 areas. and
the Western USA Chart in the 6 and 7 areas. The
Charts are valid from April 15, 1969, through June
15, 1969, and are prepared from basic propagation
data published monthly by the Institute For Tele-
communication Sciences And Aeronomy of the U.S,
Dept, of Commerce, Boulder, Colorado.

S
to the Short-Skip Charts, which appeared i

last month’s column.

Sunspot Cycle

The Swiss Federal Solar Observatory 3
Zurich reports a mean monthly sunspot num
ber of 105 for Janurary, 1969. This resull

in a 12-month smoothed sunspot number ¢
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6 centered on July, 1968.

A smoothed

ber of 102 is forecast for April, 1969 as
present cycle continues to decline slowly
m maximum intensity.

V.h.f. lonospheric Openings

seasonal increase in sporadic-E pro-
gation is expected to begin during April,
d a number of short-skip openings between
tances of approximately 750 and 1300

les should be possible on the 10 and 6
rter bands. During occasional periods of
ense sporadic-E ionization, two hop open-

s up to distances of approximately 2500
les may be possible on 10 and 6 meters,
th openings up to approximately 1300
les possible on 2 meters. While sporadic-E
ppagation may occur at any time of the

y or night, there is a tendency for it to peak
ween 8 A.M. and Noon and again between

and 8 P.M.,

local standard time.

There 1s a good chance for some v.h.f.
>teor scatter openings to occur between
oril 20-22 when the Lyrids meteor shower is
pected to take place. The shower should
ak during the early evening hours of April
when an average of 15 good-sized meteors
r hour is expected to enter the Earth’s

osphere.
April should be a fairly good month for
ns-equatorial scatter propagation on 6
eters. TE openings are most likely to occur
ring the early evening hours,
rth-south paths for which the geomagnetic
uator is approximately at the mid point.
V.h.f. auroral-type ionospheric openings
e likely to occur during times when the
nosphere is disturbed for h.f, signals. Days
at are expected to be “disturbed” or “below
brmal” are shown in the “Last Minute Fore-
st” at the beginning of this column. These
e the best days to check for auroral-type

Central
irope &
yrth
frica

>nings on the v.h.f. bands.

April 15-June 15, 1969
Time Zone: EST (24-Hour Time)
Eastern USA To:

*

on long

10 15 20 40/80
Meters Meters Meters Meters
11-17 (1) | 07-08 (1) | 08-12 (2) | 18-20 (1)

08-10(2) | 12-16 (3) | 20-21 (2)
10-14 (3) | 16-20 (4) | 21-23 (3)
14-16 (4) | 20-22 (3) | 23-01 (2)
16-17 (3) | 22-05(2) | 01-03 (1)
18-20 (1) | 05-08 (3) | 20-22 (1)*
22.23 (2)*
| 23-00 (1)*
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Northern
Europe &

European
USSR

10-14 (1)

21-00 (1)
08-10 (1)
10-12 (2)
12-14 (3)
14-15 (2)

15-16 (1)

02-05 (1)
05-08 (2)
08-12 (1)
12-15 (2)
15-17 (3)
17-20 (2)
20-22 (3)
2202 (2)

18-19 (1)
19-23 (2)
23-01 (1)
19-23 (1)*

Eastern 18-17 (1) | 08-10 (1) | 11-13 (1) | 19-21 (1)
Mediter- 10-15 (2) | 18-15 (2) | 21-22 (2)
ranean & 15-17 (3) | 15-18 (3) | 23-00 (1)
Middle 17-18 (2) 18-21 (4) | 21-28 (1)*
East 18-19 (1) | 21-00 (3)
00-01 (2)
N1-05 (1)
| 05-07 (2)
N7-09 (1)
West & 09-10 (1) | 05-06 (1) | 06-13 (1) | 18-20 (1)
Central 10-13 (2) | 06-07 (2) | 13-15 (2) | 20-22 (2)
Afriea 13-17(3) | 07-09 (8) | 15-17 (3) | 22-01 (3)
17-18 (2) | 09-12(2) | 17-00 (4) | 01-02 (2)
18-19 (1) | 12-14 (3) | 00-02 (3) | 02-03 (1)

14-17 (4) | 02-06 (2) | 21-02 (1)*

17-20 (3)

20-22 (2)

29_00 (1)

East 15-16 (1) 07-10 (1) | 13-15 (1) 19-20 (1)
Africa 16-18 (2) | 10-12 (2) | 15-1T7 (2) | 20-23 (2)
18-20 (1) | 12-14 (3) | 17-18 (3) | 23-01 (1)

14-16 (4) 18-21 (4)

16-18 (3) | 21-00 (3)

18-19 (2) | 00-03 (2)

19-20 (1) | 03-05 (1)
#——-—-—-———1———‘—-——
South 09-10 (1) | 00-01 (1) 12-14 (1) | 20-21 (1)
Africa 10-12 (2) | 01-02 (2) | 14-16 (2) | 21-23 (2)

12-13 (1) | 02-03 (1) | 16-17 (1) | 23-01 (1)

07-09 (1) 23-00 (1) | 21-00 (1)"

09-11 (2) 0n-03 (3)

11-13 (8) 03-05 (2)

13-14 (2) | 05-07 (1)

14-16 {1}

Central Nil 15-18 (1) 05-068 (1) | 18-20 (1)
& South 18-20 (2) 06-08 (2)
Asia 20-21 (1) N8-10 (1)
08-10 (1) 17-19 (1)
19-21 (2)
21-28 (1)

07-10 (1) | 05-06 (1)

east 17-18 (1) 06-08 (2)
Asia 18-20 (2) | 08-10 (1)
20-22 (1) 15-16 (1)
| 16-19 (2)
19-20 (1) |
Far 17-19 (1) | 08-10 (1) | 03-05 (1) | 04-06 (1)
East 15-17 (1) 05-06 (2}
17-19 (2) NA-08 (3)
19-21 (1) | 08-09 (2)
| 09-10 (1)
17-19 (1)
South 15-17(1)| 07-08 (1) | 19-21 (1) | 00-02 (1)
Pacific 17-19 (2) | 08-10 (2) | 21-22 (2) | 02-05 (2)
& New 19-20 (1) | 10-14 (1) | 22-00 (3) | 05-07 (1)
Zealand 14-18 (2) 00-03 (4) | 02-06 (1)*

18-20 (3) | 03-08 (3)

20-22 (2) | 08-09 (2)

22.00 (17 | 09-10 (1)

Austral- 17-20 (1) | 08-09 (1) | 16-17 (1) | 03-04 (1)
asia 09-10(2) | 17-00 (2) | 04-06A (2)

10-11 (1) 00-03 (3) | 06-0T (1)

16-18 (1) 03-06 (2) | 04-06 (1)™

18-19 (2) NR-08 (3)

19-21 (3) | 08-09 (2)

21-22 (2) | 09-10 (1)

22.23 (1) |
Northern 10-11 (1) | 06-07 (1) | 03-05(2) | 18-19 (1)
& Central 11-15(2) | 07-08 (2) | 05-09 (4) | 19-20 (2)
South 15-18 (3) | 08-13 (3) | 09-11 (3) | 20-04 (3)
America 18-19 (2) 13-19 (4) 11-15 (2) | 04-086 (2)

19-20 (1) 19-20 (3) 15-17 (3) | 06-07 (1)

20-22 (2) 17-23 (4) | 20.01 (1)*

22-00 (1) | 23-02(3) | 01-08 (2)*

02-03 (2) | 03-05 (1)*

“Predicted times of 80 meter openings. Openings on
160 meters are also likely to occur during those times
when 80 meter openings are shown with a forecast
rating of (2), or higher.

April, 1969
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Brazil,

Argentina,

Chile &

Uruguay

McMurdo

Sound,

Antarctica

Time Zone: CST & MST (24-Hour

Western

& Central

Europe
& North
Africa

Northern
Europe &
European

USSR

Eastern
Mediter-

ranean

& Middle

East

West &
Central
Afriea

South
Africa

East
Afriea

Central
& South
Asia

South-
east
Asia

Far
East

y4 o €O

09-11 (1)
11-14 (2)
14-16 (3)
16-18 (4)
18-19 (3)
19-20 (2)
20-21 (1)

16-18 (1)

06-07 (1)
07-10 (2)
10-14 (1)
14-15 (2)
15-16 (3)
16-19 (4)
19-22 (3)
22.23 (2)
23-01 (1)

14-17 (1)
17-20 (2)
20-21 (1)

15-16 (1)
16-17 (2)
17-18 (3)
18-00 (4)
00-02 (3)
02-04 (2)
04-05 (1)
05-07 (2)
07-09 (1)

16-18 (1)
18-20 (2)
20-02 (3)

| 02-07 (2)

17-08 (1)

Central USA To:

11-15 (1)

Nil

09-10 (1)
10-12 (2)
12-15 (3)
15-16 (2)
16-17 (1)

09-12 (1)

15-17 (1)

Nil

Nil

07-11 (1)
11-13 (2)
13-16 (3)
16-18 (2)
18-19 (1)

09-11 (1)
11-13 (2)
13-15 (1)

21-00 (1)

08-10 (1)
10-13 (2)
13-15 (1)
15-18 (2)
18-19 (1)

07-10 (1)
10-13 (2)
13-14 (3)
14-16 (4)
16-18 (3)
18-19 (2)
19-20 (1)

09-11 (1)
11-18 (2)
13-14 (1)
23.01 (1)

10-12 (1)
12-18 (2)
13-17 (3)
17-18 (2)
18-20 (1)

15-17 (1)
17-19 (2)
19-20 (1)
08-10 (1)

08-10 (1)
10-12 (2)
12-14 (1)
16-18 (1)
18-20 (2)
20-22 (1)

09-13 (1)
13-16 (2)
16-20 (3)

20-22 (2)
22-03 (1)

10 15 20
Meters Meters Meters

Time)
40/80
Meters
04-09 (2) | 19-20 (1)
09-12 (1) | 20-22 (2)
12-15 (2) | 22-01 (1)
15-17 (3) | 21-22 (1)*
17-20 (4) | 22-23 (2)®
20-22 (3) | 23-00 (1)®
22.00 (2)
00-04 (1)
00-06 (1) | 18-20 (1)
06-08 (2) | 20-22 (2)
08-13 (1) | 22-00 (1)
13-18 (2) | 20-22 (1)*
18-22 (3)
22_00 (2)
12-14 (1) | 19-23 (1)
14-15 (2)
15-21 (3)
21-00 (2)
00-02 (1)
12-14 (1) | 19-20 (1)
14-16 (2) | 20-22 (2)
16-18 (3) | 22-00 (1)
18-22 (4) | 20-22 (1)*
22.23 (3)
23-00 (2)
00-02 (1)
15-17 (1) | 19-21 (1)
17-19 (2) | 21-23 (2)
19-22 (1) | 23-01 (1)
22.23 (2)
23.01 (3)
01-02 (2)
02-03 (1)
12-15 (1) | 20-23 (1)
15-17 (2)
17-18 (3)
18-20 (4)
20-23 (3)
23.02 (2)
02-04 (1)
04-06 (1) | 06-08 (1)
06-09 (2)
09-11 (1)
17-19 (1)
19-21 (2)
21-22 (1)
22.02 (1) | 06-08 (1)
02-06 (2)
06-08 (3)
08-09 (2)
09-11 (1)
22-00 (1) |02-03 (1)
00-02 (2) |03-05 (2)
02-04 (3) |05-07 (1)
04-07 (2) |03-05 (1)*

07-09 (3)
09-10 (2)
10-12 (1)

e April, 1969

20-21 (1)
21-03 (2)
03-06 (1)

23-04 (1)*

19-00 (1)
00-04 (2)
04-05 (1)

Scuth
Pacific
& New
Zealand

Austral-
asia

Northern
& Central
South
America

Brazil,
Argentina,
Chile &
Uruguay

McMurdo
Sound,
Antarctica

Time Zone: PST (24-Hour Time)

Western
Europe

& North
Africa

Central

& Northern
Furope

& European
USSR

Eastern
Mediter-
ranean &
Middle
East

West &
Central
Afriea

East
Afriea

10-15 (1)
15-19 (2)
19-21 (1)

15-17 (1)
17-19 (2)
19-20 (1)

10-13 (1)
13-15 (2)
15-17 (3)
17-18 (2)
18-19 (1)

09-11 (1)
11-13 (2)
13-15 (3)
15-17 (4)
17-18 (3)
18-19 (2)
19-20 (1)

07-09 (1)
09-11 (3)
11-13 (2)
13-17 (1)
17-18 (2)
18-20 (3)
20-22 (4)
22-00 (3)
00-01 (2)
01-02 (1)

07-08 (1)
08-09 (2)
09-10 (1)
14-18 (1)
18-19 (2)
19-21 (3)
21-23 (2)
23-00 (1)

06-09 (1)
09-11 (2)
11-14 (3)
14-18 (4)
18-20 (3)
20-22 (2)
22-23 (1)

06-07 (1)
07-09 (2)
09-13 (1)
13-15 (2)
15-16 (3)
16-18 (4)
18-21 (3)
21-23 (2)
23-01 (1)

14-16 (1)
17-19 (2)
19-20 (3)
20-22 (2)
22-00 (1)

18-20 (2)
20-22 (3)
22-02 (4)
02-08 (3)
08-10 (2)
10-12 (1)

16-18 (1)

15-20 (1)
20-22 (2)
22.00 (3)
00-04 (4)
04-08 (3)

02-05 (2)
05-07 (3)
07-09 (4)
09-11 (3)
11-15 (2)
15-18 (3)
18-22 (4)
22.02 (3)

12-15 (1)
15-17 (2)
17-19 (3)
19-00 (4)
00-01 (3)
01-02 (2)
02-04 (1)
04-06 (2)
06-08 (1)

15-17 (1)
17-18 (2)
18-20 (3)
20-00 (4)
00-04 (3)
04-06 (2)
0e-07 (1)

Western USA To

14-16 (1)

Nil

Nu

12-14 (1)
14-16 (2)
16-17 (1)

14-16 (1)

16-18 (1)

08-09 (1)
09-12 (2)
12-16 (1)
21-23 (1)

08-10 (1)
10-14 (2)
14-18 (1)
18-20 (2)
20-21 (1)

07-10 (1)
10-12 (2)
12-14 (3)
14-16 (4)
16-17 (3)
17-18 (2)
18-19 (1)

09-12 (1)
12-14 (2)
14-16 (3)
16-18 (2)

18-20 (1)
22-22 (1)

Meters Meters Meters Meters
10 15 20 40/80

07-10 (1)
10-12 (2)
12-15 (3)
15-16 (2)

04-04 (1)
06-09 (2)
09-13 (1)
13-16 (2)
16-20 (3)
20-23 (2)
2902 (1)

00-06 (1)
06-08 (2)
08-12 (1)
12-16 (2)
16-20 (1)
20.00 (2)

04-06 (1)
06-08 (2)
08-12 (1)
12-16 (2)
168-18 (1)
18-23 (2)
22.01 (1)

10-14 (1)
14-17 (2)
17-18 (3)
18-20 (4)
20-22 (3)
22.23 (2)
23.00 (1)

10-15 (1)
15-17 (2)
17-19 (3)
19-20 (2)
20-22 (1)

[Continued on page 109]

-

01-06 (1

19-20 (1

22.23 (1
20-22 (1

19-22 (1

20-00 (1

18-28 (1)

See page 110 for New Reader Servic



BY ED HOPPER,* W2GT

HE April, “Story of The Month™ about
lane Harris, as written by Duane!

Duane H. Harris, K2PFC

*Checking back to my first log: Got a 310
e and put it in a Hartley circuit which |
it April 1928. Got a license 16th of June
. did not start operating then because |
1 no “A” battery. On July 20th got the
*ded battery and started to operate using
~call NUSDYIL.

Would you believe that USA-CA #ONE-A
s finally reached the 2950 county mark? If
1 do not know who #ONE-A might be, it
K2PFC, Duane, in Stuben county, New
rk.

‘After I received the number one certifi-
e, I started putting my time in chasing DX
1 trying to complete WAZ because | fig-
*d 1t would be a long time before anyone
1ld possibly get anywhere near that total
3079. WPX was also a prize worth work-
- for, so I was looking for those prefixes
1. By the grapevine I heard that the hunters

13 Whittman St., Rochelle Park, N.J. 07662

The ham shack of K2PFC.

-page 110 for New Reader Service

were building up toward the top very rapidly,
so I began in earnest on 7 mc c.w. I got my
total up to 1200 on c.w. and stalled right
there. Friends in our local Radio Club who
were not county hunters, said 1 was missing
the boat by sticking to c.w. because s.s.b. on
7 mc was terrific and some could also be
heard on 14 mc.

“I finally broke down and bought some s.s.b.
gear and started listening (I was mike shy)
around 14340. Later the county hunters
started a net on 14336 and that is where |
have been hanging out. I try to help out by
taking net control once in a while and find
most of the regulars cooperate in taking
over also.

“lI have had a ball going out mobile and
giving out many counties. 1 have covered
most of them in New York except down near
New York City and Long Island. On our
camping trips we always have a rig in the car
and so far have put out 255 counties in many
of the states across the country. Many of the
hunters miss a lot of the good ones because
we start out early in the morning and the net
does not open until 1500 or 1800 amT. We

Duane, K2PFC, and the mobile.
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FLASH
THIRD USA-CA AWARD

TO AN ASIAN STATION
WENT TO JA2WB SHOHEI NUMOTO

SPECIAL USA-CA HONOR ROLL
Top Twenty-Five
County Hunters

WS5EHY ... 2975
2950

2935

D32

...2870

e OC

2800

e 2760

K4ISE ... 2702

3077
3072

WA4BMC .
K1wQu
VE3-9301 .
W5PWG
WSUPH
WS5NXF
KSBTM .
K8YGU ...
K8EUX ...

...3067
3060
3058
3020
3015
3010
3008

travel early and set up camp shortly after
noon and then see the sights all p.M.

“We have made special trips to Pennsyl-
vania, West Virginia and all over New York
State just for the county hunters. When we
were down in W. Virginia we could not find
a motel and it was much after dark, so we
checked on frequency and one of the hunters
got us on the right road where we could
find something.

“Our next camping trip will be to North
Carolina shores first week of May and then
all over New England up to Maine in late
June and most of July.

“On our trip west last summer we had 1264
mobile contacts and gave out last state county
needed for several of the hunters. Our hope
someday i1s to give out the very last one
needed for someone to make 3079. On our
trips we have been in all the states except
Alaska and if we make that one, it will prob-
ably be by boat from the west coast.

“Started ham radio over 40 years ago and
was very active from 1928-1936. In 1936 we
started college and for four years we were
rather busy, but so was Hitler., which cut
down on DXing.

“I threw the towel in when the F.C.C. noti-
fied me that they were changing Western
New York from W8 to W2 and that W2DY]I
was already issued. I did not renew when the

!
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licence expired and for a few years I
busy working and building a house
raising my family.

“For something to do back in 1955 1b
a small short wave receiver and when 1 hed
that c.w. again, the bug bit me so I went up
Buffalo and took the exam and got K2PH

“Getting back to the family we have th
girls and two boys and all have moved out
their own except one teenage boy who 1s
high school. When this son finishes i
couple of years, I expect to retire and
XYL, Thelma, says we are going to do a
of sight seeing to parts of the country
found too hot before.

“To help support our amateur radio hob
[ teach school in a centralized district loca
here, my XYL is an R.N. I teach high sch
drafting and Jr. H.S. Industrial Arts. (
other hobbies in order of preference &
camping, traveling, hunting, fishing, sta
collecting, gardening, rock hunting, astr
omy and some others to keep us busy w
we retire.

“We love to meet ham friends (I say
because the XYL, Thelma, i1s always
me), so attend many ham fests, etc.

“Last year Dave, W5PWG, came here
visit our ham shack and we met Ben,
HDK, somewhere in Mississippi on our
south. We also stopped in to see WAS
and his XYL down in the state of Tex
After we left Texas we went up to Color:
and in the northern part of that state &
hamburg stand, we met our good ra
friend, Phil, WAQEVO.

“Some day we will announce a speg
award for working K2PFC in all the coun
of New York State. In the meantime look
us anytime usually 14336, but we work
bands and modes.”

Letters
Don. WA9PRE /2. writes: “Glad to C

vou on the Independent County Hunter !
(14336), thanks for fast QSL.
“*Am QSL manager for 9J2XZ who is st:
ing to hunt counties and working out so
thing with ZL1KG who is already acti
involved. Will be glad to help hunters in :
way possible”. Don McCarthy, WA9PRE
exDL4LU, 5 Pennypacker Drive, Willi
boro, N. J. 08046.
Clay, WA4RMX /'DL5HH. writes: “Her
my QSL for our QSO on the Indepen
County Hunter Net. I will be home again
last of April and will be glad to work mo

See page 110 for New Reader Se



all Southeast Alabama counties.

I'ell all the gang on the Net hello for me.
eir cards will be out to them as soon as
come in". QSL to WA4RMX, P. O. Box
Daleville, Alabama 36322

, K6DLY /7, writes: "It was a pleasure
ontact you on the NET today. I enjoy
ling vour column on the activities of the
er county hunters. | have over 1200 coun-
confirmed and will apply for the award
n I finish graduate school at the Univer-
of Utah this June. I only wish my time
> not so limited and I could make more
s through the Utah counties for the fel-
s. With luck, I should make at least one
bile trip through the state this spring. |
send a special QSL to anyone whom I
k in the last county they need in Utah: 1t
ery unique. Good Hunting”. Thomas W.
iges, K6DLY/7. 362 Strong’s Court.
Lake City, Utah 84102.

rwold, WB4BZA, “Being a travaling sales-
. I have certainly enjoyed my mobile unit
he car, it has been a great deal of com-
y. I must say however, that no group
been quite so cordial from the first
eak™ as the County Hunters. I feel that |
e made some new friends very quickly.
‘It amazes me how you obtain such close
byperation between the NCS and various
a1y stations. Granted, it does sound like a
hive on occasion!
‘From the mobilers viewpoint., though,
netimes we just can’t wait at a county
! Unfortunately, the vast majority of us
out there trying to get in a good days
rk and at the same time enjoy our hobby.
n general, your NCS do a splendid job
the best cure in case of criticism is to
the critic to take NCS at some later date.
er his turn. if he takes it at all. you won't
getting anything but praise from then on.
few days ago | ordered county hunter
s[. cards and also a couple of USA-CA
cord Books, so you can see the bug has
ten me!”.

swve, GMSAHS /WAZ2DHF, writes: “Glad
QSO, here is my QSL from Kincardine
unty. Although my time is limited. I have
anaged about 475 counties in less than two
ars here. I love to collect QSLs and have
llected about 2250 so far for my 5000 sent
bm here.

*“I really enjoy your column and consider it
be ‘state of the art’ for us county hunters.
bnjoy vour shorts, and the new awards are

e page 110 for New Reader Service

Derby City
Award.

cut out and pasted into my hunters book™.
Stephen Mendelsohn, 595-41-39, P. O. Box
574. NAVSECGRUACTY, FPO, New York
09518.

Awards

All Oregon Certificate: This Award is
issued for working Floyd, K7WQJ in all 36
Oregon counties. When anyone has com-
pleted all the contacts, send list of the con-
tacts to: Flovd A. Markham. K7WQJ, 4644
N. E. 38th Ave., Portland. Oregon 97211.
Flovyd is very active and if anyone is getting
close to completing the 36, send list to Floyd
and he will try to finish it for them. (/ have
not been very active on the Net but I believe
I have already worked Floyd in about 10
Oregon counties—Ed.).

Derby City Award: The Kentuckiana Radio
Club of Louisville, Kentucky will for the
third year sponsor the Derby City Award.
The rules are the same as last year, contact
five (5) Louisville, Jefferson County, Ken-
tucky amateurs. Time 0000Z (7:00 P.M. EST)
2 May 1969 to 2359Z (6:59 p.M. EST) 3 May
1969. Frequencies will be near (depending
on QRM) 3960, 7050, 7260, 14050, 14345
and some activity on 15, 10 and 6 meters.
The fee for the Award is 50¢, if an endorse-
ment is desired by those who already have
the award, the fee is 10¢, please indicate
which is desired. A new custodian, so this
vear send log data and fee to: John R. De
Graff, WA4ISF, Custodian. Derby City
Award, 8009 Poinsettia Drive, Louisville,
Kentucky 40258.

Beaver Valley
RC Certificate
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Blossomland Certificate: The Blossomland
Amateur Radio Association of St. Joseph,
Michigan announces the availability of a
beautiful certificate to radio amateurs and
s.w.l.s throughout the world. This certifi-
cate promotes the Southwest Michigan area
in conjunction with the Spring Blossomtime
Festival held each Spring with an attendance
estimated at 300,000. The operating period
for obtaining the certificate is from April 13,
1969 to April 19, 1969. Each certificate will
be consecutively numbered. To obtain your
award, Stateside stations must contact two
club members, and DX stations one club
member. Operating frequencies in all phone
bands. Certificates will be issued by return
mail upon receipt of QSO data, QSL and 10¢
to cover postage and mailing. Mail to
Blossomland Amateur Radio Association
P. O. Box 175, St. Joseph, Michigan.

Beaver Valley Radio Club Certificate:
Beginning Janurary 1, 1969, for one full year.
the Beaver Valley Amateur Radio Club (VE7)
will award a certificate to any amateur in the
world who achieves the following: VE7s
must make two-way contact on any band and
mode with TWO club members and any
EIGHT VET7s. All others must make two-way
contact on any band any mode with ONE
club member and any NINE VE stations.
Send a duplicate of your log entries and 25¢
or two IRCs to Beaver Valley Amateur
Radio Club, Box 413, Fruitvale, British
Columbia, Canada. Active club members are:
VE7ADU, VE7TADW, VE7AKK, VE7BAD,
VE7BDW, VE7BPN, VE7BWA. VE7BWB
and VE7BWD. Remember this applies for
the period of 1969 only.

AEL Achievement Certificate: The Amer-
ican Electronics lLaboratories, Inc., Radio
Club takes pleasure in offering an Achieve-
ment Certificate to anyone contacting five
(5) members of its club. Only contacts after
August 31, 1966 are acceptable for this
award. Those qualified can apply for the
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Achievement Certificate by sending perting
log data of the five (5) contacts to: Awa
Chairman, Mail Stop 1360, AEL Radio Clt
P. O. Box 552, Lansdale, Pa. 19446. Th¢
1s no charge for the award.

Notes

Our active County Hunter, W6DIX /7
a new call, W7GKN, so if you desire to Q
to him, Write K. D. Wilson, Box 89, Wa
worth, Nevada 89442.

County Hunter QSLS: As the supply
K9Y9EAB is nearly gone, John, WA2ZAMM
be happy to supply such QSLs for $3.50
500 post paid to anvone east of the Miss
sippi and due to high postal rates, $3.75
anyone west of the Mississippi. Write: Jo
J. Brenner, WA2AMM., 162 Meisel Aven
Springfield, N. J. 07081.

Speaxking about QSLs, may I again remi
all County Hunters that if they expect ca
from the mobile stations, be sure to sen
QSL (like those sold by K9EAB and W/
AMM) all filled in and self addressed wit
stamp on 1t (or a self-addressed-stam
envelope). Thus the mobile operator
check the QSL against his log and sign it a
drop in any mail box. Remember they wa
hundreds of county hunters and just chec
Ing that many cards against their log is a |
job! If you want a QSL, make it as easy
possible for the fellow at the other end.

By the time this appears in print, it will
longer be a secret, so I can now write ab
it. In case you don’t know, an avid Cou
Hunter and Mobile Operator, Ben, K5D
has had a severe back injury, which requir
major surgery. His spine had to be fusd
which will necessitate his being in a co
plete body cast for six months or more. T
his wage earning ability is about nil. Addi
to this very dim picture for Ben and L
KS5LSI, is a monumental hospital bill. As
County Hunter, vou should be aware of t
efforts Ben has put forth in our behalf, v¢
he has given unselfishly of his time for o
benefit. Perhaps you would be happy to t
to help him in his hour of need. Any amou
you can spare will be greatly appreciated. A
donations are to be sent to Roy, WA50C1
They will be collected, and at such time
the Fund is complete it will be presented
Ben and Liz in person. THANKS.

I have been having a GREAT time on t‘
Independent County Hunter Net—operatic

[Continued on page 100)
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BY WILFRED M. SCHERER,*
W2AEF

Weather and Press Transmissions for
b»de Practice and Propagation Checking

Since the advent of incentive licensing,
any amateur operators are preparing to up-
ade their license status, particularly for
e Extra class license for which an examina-
pn requisite is the ability to receive and
d at a faster code speed.

This often necessitates a good deal of
actice before one becomes proficient and
ay even be needed by the old timer who
rough years of inactivity on c.w. must bone
> on his code speed.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>