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Sq lle lr-h S" n"t ,v,Iy Bener t ha n
025 uV

S..lect,v,ty 12 KH, at 6 dB down
4 0 KHl at 70 dB do_

Image R" JK t lOn Ben", Ihan - 70 dB

Range 14400 MHI IO 147 995 MHt

Mod" fM
800 Chan...l~ 5 KH. op«;e<l

Sens' t'v'ty 8" 11 .... than 0 4 "V 10< 20
dB qu"'t,ng

B,me, lh3n 1 uV 1o, 30
d B SiN

SpUflOU$ In leo1...-~ Bene' Ihan
- 60 dS

Iniermodulallon Be ne ' lhcon 66 dB

Rece '" '' System Double conv....SlOtl
Flfst IF 10 7 MHz

Second IF 45 5 KH I

Aud 'a O,,' pul Mo" , Ihan , 5 Wal1S
(8 ohm loadl

RF Oulput Power 25 WallS IH'ghl
5-15 WallS (Lo,""

adlUStable)

Anlen rwo Impedance 50 ohms
f requency Dev,al>an . 5 KHI

$pUflOU5 R&$pon$l: 6f!ne< than

60 dB
Tone Pad Input Impedance 600 ohms

To ne Bu'st DUla llo" 0 5 10 1 0 sec
CleS Rllng e 885 HIla 156 7 Hl

M,cropho ne DynamIC ""II, PIT
swach 500 ohms

Voltage 115 to160VOC(l38VDC
nom'neU

CUff"nt Ora,,, l ..... than lA., fec~",.,

(no ,npUT s'9nal)
CUIf~nT Ora,n less than SA ,n t,ansm't

Po la"'y Neg a lrve ground

TemperaTur e Range 20 to -+50
deg rees C

Di mens,o ns 182 mm 0-3 16 ") ..... .de
270 mm (10"5 8") deep

74 mm (2-7 8")h,gh

N~T weoghT App<o. ,m"t~y 2 8 kg
(62IM)

CfJ TR· 74 0 0A

(g)pecificalions

25WATT OUTPUT
FULLY SYNTHESIZED



400% MORE RF POWER
PLUGS BETWEEN YOUR MICROPHONE AND TRANSMITIER

L$P.S2QBX. 30 db dynamic t. nge Ie log amp ancI3
llCli¥e fill," give clMn .udio. RF pro'ec1ed. 9 V
biltleo'y. 3 conductor. '4 ~ phQoe jK;k1l lor input
and output . 2-3/16.3-1 /4 ... Inchu .

SUPER LOGARITHMIC
SPEECH PROCESSOR

Up To 400% More RF Power is
yours with this plug-in unit. Simply
plug the MFJ Super Logarithm ic
Speech Processor between your
m icrophone and transmitter and
your voice is sudden ly t ransformed
from a whisper to a Dynamic
Output .

Your signal is full of punch with
power to slice through DRM and
you go from barely readable to
"solid copy OM" .

lSP-S208X II . same as LSP-52OBX but in •
beautiful 2-1 /8 x 3-5 18 )( ~116 inch Ten-Tee
enclosure with uncommitl ecl .. pin Mic jack,
ou tput cable. rotary function sWi tch.

$49 95
~ ,

•

NEW
---$49 95$27 95

CW F·2BX Super CW Filter
By I... the ...,.,. O¥er 5000 In UN . RuOf' .narp
M1toetl'fUy. eo Hl '*"dwldlh. .xtremely s iMP
aIll" • • No ringing . Plug. betw_ ..-....,. ,nd
ph_ Of eonnec1 bet• ..., ,udlo "age IOf
apMk.. OJ*1Itlon.
• sereeteere aw : 8O.110.180H~ • 60 dB down
one octave from center Ireq, 01 150 H~ for 80 Hz
BW • Reduces noise 15 dB • 9 V ballery
. 2-3/16 x 3-1 / 4 x 4 In. • CWF·2PC. wired PC
bo8rd. $16.95 • CW F·2PCK. kit PC board $15.95

CMOS·8043 Elec tronic Keyer
SUt. 01 th••rt d••lgn u s. s CURTIs-e043
K.yer-on-a-chlp.
• Buill-in Key • Dot memQfY • Iambic 0I)8r1I­
t ion with externa l squeeze key • 8 10 $0
WPM • Sidetone and speakllf • Speed. vol ­
ume. tone. weight controls • Ultra reliable solid
state keying ± 300 verts mllJ(. • 4 PQ<lIillon
swilCh for TUNE , OFF . ON . SIDETO NE OFF
• Uses 4 penlight cells • 2·3/16 x 3-11 4 x 4
Inches

MFJ-16010 Anlenna Tuner
Now you CIoI'l opeI1Ite ell bend _ 180 thru 10
MeteR _ with e elngle random wi,. and run yoo,>l'
lull trenacel_ power outpul - up 10 200 wette
RF power OUTPUT.
• Small enough to carry in your hip pocket.
2·3 116 x 3-1 14 J( 4 incheS • Malchee low and
high Im pedances by Inter; hang ing Input and
oUlput • 50-239 coaxial connectors • U"lque
wide range . high performance. 12 posi tion tapped
Inductor. Uses two stacked toroid cores

•
$29 95 -,,""",. I

"'"'' .
•

$49 95

SBF-2B X SSB Filter
OllllTllUeIIIly ImpRW" .....bIlUy.
• Optimizes your audi o to reduce sld.band
splattllf. remove low and high pitched CR M. hlS$.
static crashes. blIIckground noise. 60 and 120 H~
hum • Reduces latique during con test . OX. and
ragchewing • Plugs between phoneS and re­
ee-vee or connecl between audio atage for speaker
operation • S.I.ctable bandwid th Ie ecuve
audio f lltllf • Uses 9 volt blIUery • 2-3/16 x
3-1 14 x 4 Inches

MFJ·200BX Frequency Standard

Provides st rong. pred.. ma.....,. ......., 100. SO, or
25 KHz well In to VHF region.

• Exclusive circuitry suppr.S$es all unwanted
markers • MarlIoNI are gated fOf PQ<lIlti .... tceou­
fication . CMOS IC's with transistor output. • No
direct connection necessary • Uses 9 'l oll
battery • Adjustable lrimmer lor .lefO be&llng 10
WNV • Switch selOCtS 100 . SO. 25 KH~ or OFF
• 2-3 /16 J( 3-1 /4 J( 4 Inches

MFJ-1030BX Receiver Preselector

Clearly copr _ k unrudable slgnel' (inc..-_
elgnel 3 to 5 "S" unit I ).
• MOfe tl'lan 20 dB low noise gain • separate
Input and output tuning controls gly. mallimum
gain and RF selectivity to signilicantly reject
cut-ct-bend signals and reduce Image responlMlS
• Dual gate MOS FET lor low noise. strong s ignal
I'Iandling abilities • Completely slable • Op­
l imlzecl lor 10 thru 30 MH~ • 9 V battery
. 2·1 /8 x 3-5 /8 x 5-9 /16 Inches

CPO·555 Code Oscillator
FOf the Ns =com&I to leem 11_ u_ code.
For the Old TIm.- 10 poI18h hi' fl it.
For the Code lnelrvefOr to IeM:h hie d. ' ...
• send etisp c lear code wlln plenty of volume tor
classroom use • $ell contained speak... . 'lOt­
ume . tone control s . aluminum cabinet • 9 V
ball8l')l • Top qual ity U.S. conat ructiorl • U_
555 IC Ii~ . 2-3 /16 J( 3-1 /4 x 4 Incr­
TK-555, Optional Telegraph Key •........• $1 .95

OUR OFFER TO VOU

0Nr Fel low Ham•

Try any MFJ produc1s and il you are not
completely sati slied, nI1um II Within 30 days lor a
lull prompt ref und (t8$$ shipping). Cal l uS today
toll ,... 800 U1-8660 and charge your Bank.
A"*"ieard or Master Charge, Of mail your order
In today with 'fOUl" checl; Of mOlley order (or use
your BAC Of MC) . Please add 12.00 lor shipping
and I\8ndting.

13 . Mar1in F. Jue, KSFLU

NEW••$27 95

MFJ-40T QRP Transmitter
Work the world with 5 watt. on 40 ...... CW .
• No tuning • Matcr- SO ohm load • C1e8f1
ou tpu t with low harm on ic conten t • Power
ampl ifier transistor protecled againll burnout
• Switch selec1S 3 crystats or VFO Input • 12
VOC • 2-3/16 x 3-1 /4 J( • InchM
MFJ-4OV.CompanlonVFO ..••••..•.... $21.95

MFJ;l~: l'iV~u~~t~..~.~~~.. $21.95

ORDER TODAY. MONEY BACK IF NOT DELIGHTED. ONE YEAR UNCONDITIONAL GUARANTEE.

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

MFJ ENTERPRISES ~·IS~I:S?:p~9~ATE. MISSISSIPPI 39762



These fine accessories are
also available for use with
your TS·700A.

• Operates all modes' SSB (upper & lower), your receive frequency and the radio does
FM, AM, and CW the rest _.. Simplex repeater reverse

• Completely solid state circuitry provides • Or do the same thing by plugging a single
stable, long lasting, trouble-free operation crystal into one of the 11 crystal positions for

your favorite channel
• AC and DC capabuitv. Can operate from • Outstanding frequency stability provided
your car, boat, or as a base station through through the use of FET-VFO
us built-in power supply

• Zero center discriminator meter
·4 MHz band coverage (144 to 148 MHz) • Transmit /Receive cebebtntv on 44 channels
instead of the usual 2 with 11 crystals

• Automatically switches transmit frequency • Complete with microphone and built-in
600 KHz for repeater operation. Just di_a'_;n_ .;';;.pe;;;ak..;e..;' -"

TRIO-KENWOOD COMMUNICATIONS tNC.
116 EAST AlONORAtGARDENA. CA 90248

- . .- -
VOX-3

~
SP-70



MATH'S NOTES: DIGITAL VOLT METERS

NOVICE: TELEVISION INTERFERENCE

VOL 33, NO.3MARCH,1977

The Radio Amateur's .Journal

Carl C. Drumeller, W5JJ 44
AMATEUR RADIO OPERATION FROM APARTMENTS AND MOTELS

Harry K. Bourne, ZLtOt 45
IN FOCUS: WINNERS OF 1ST ALBATROSS SSTV

CONTEST ANNOUNCED

BUILD A THREE PURPOSE ANTENNA

Bill oewtu, W2DD 47
K9EID BACK ON THE AIR 50

1976 CO PHONE WORLD WIDE OX CONTEST HIGH
CLAIM ED SCORES 50

THE MULTI-BAND TRAP ANTENNA, PART 11
Joseph M. Boyer, W6UYH 51

Herbert S. Brier, W9AD 31
FRONT PANEL ADJUSTMENT FOR SLUG TUNED COILS

Ken Cornell, W2tMB 33

Irving M. Gottlieb, W6HDM 19
ORP : W9SCH'S SOLI D STATE TRANSCEIVER

Adrian Weiss, KBEEG /0 27
CO REVIEWS : THE PALOMAR ENGIN EERS IC KEYER

Hugh R. Paul, W6POK 30

Irwin Math, WA2NDM 34
ANTENNAS: TWO BAND VHF LOG-PERIODIC BEAM

William I. Orr, W6SAI 37
A 150 WATT SWITCH-M ODE REGULATOR

Rollie J . Walker, W2tCG 40

FEATURES
DXOSIS OKINAWA STYLE

James M. DeMott, KA6DEI6 15
ELECTROMAGNETICS MADE INTERESTING, OR,

CORES NEED NOT BORE

•

EDITORIAL STAFF

CONTRIBUTING STAFF

Alan M. Dorhoffer, K2EEK
Editor

Kim Smith
Editorial Assistant

Frank Anzalone, W1WY
Conlest Chairman

J ohn A. Attawar. K411F
OX Editor

Herbert S. Brier, W9AD
Novice Editor

Robert Cox, K3EST

Cart Brockman, WA6EPQ
W.W. Contest Directors

Rod Unkous, W7Y8X
Assistant OX Editor

William DeWitt, W2DD
SSTV Editor

A. Edward Hopper, W2GT
USA·CA Director

George Jacoba. W3ASK
Propagation Editor

Irwin Math, WA2NDM
Math's Notes

Donald McClenon, W31N
t60 M. cceteet Director

Hugtl R. Paul, W6PDK
Technical Evaluations

William I. Orr, W6SAI
Antennas

Adrian WeilS. K8EEG /JJ
ORPp Editor

Bern ie Welch, W81MZ
WPX contest Director

Gordo n Eliot Wh ite
Surplus Editor

Offices: 14 v anderveeter Avenue. Port Washington, LI.• N.Y. 11050. Te lepho ne: 516-883-6200

NO HARRY, A.M. IS NOT DEAD!

Hugh R. Paul, W6POK 58

Frank Anzalone, W1WY 69
ZERO BIAS 11

Byron H. Kretzman, W2JTP 56
CO REVIEWS: TH E SPECTRONICS DD-1K DIG ITAL

FREOUENCY DISPLAY

DEPARTMENTS
OX: AMATEUR LICENSING IN TH E CARI BBEAN

John A. Attaway, K411F 59
AWARDS: STORY OF THE MONTH-PATRICIA L. SMI TH, WA7GMX

A. Edward Hopper, W2GT 64
PROPAGATI ON: SHORT-SKIP CHARTS FOR MARCH AND APRIL

George Jacobs, W3ASK 65
CONTEST CALENDAR : CONTESTS FOR MARCH AND

EARLY APRIL

ANNOUNCEMENTS . . . . . . . .. 7
HAM SHOP 76

co (Title registered U.S . Po , t Oll,e. l i, published monthl, by Cowen Publisl'ing Corp. Sel;ond Cillaa
Poat. ge pa id f! t Fort Waat"ngIOn. N.Y. end othe r PO,nlt_ Subae"pt lon Prices ore , ear. $ 7.50; two , . . ..
$13 00_ Ent ire conten ts COPJrighted by Cowan Publish ing Corp. CO does not a ssume respo nsibi lily lo r
unsohciled manUK " pt, . Allow " . weeks lor cllang. 01 add".., P" nted in the Uni ted S tatea of "",. rica .

PlStlftlster: Pleue IHld t..... 3U' t8 Co. lIIIa&lI loI l . U Vud""t11t1r ...... Pert Wnhill&!OlI , l .l •• N.'. '1 0~

Sanford R. Cowan
President

Richard A. Cowan, WA2LRO
PublisherI Advertising Sales

Richard A. Ross. K2MGA
Assoc. Publisher

Cary L. Cowan
Accounts

Sarah Greenberg
Controller

Glori a Forsyth
Circu lation Manager

PRODUCTION STAFF

BUSINESS STAFF

Alan M. Dorhoffer. K2EEK
Production Manager

Wi lliam H. Travis
Art Director

Uz Beener
ASSistant Art Director

SMryl Stem
Harold Perry

Art Staff
K & S Graphics

Illustrations

March,1917 • CQ • 3



For the SERIOUS CW/SSB OPERATOR ...

theTR-4Cw
•
IS a great

pile-up puncher
for DX chasing

and contesting-
it runs m ore

power o utput than
m ost transceivers

run input!

While operating cw, you
may receive with either

the 2.1 kHz or the 500 Hz
crystal filter-

they are front panel selectable!

TR-4Cw with RV-4C Remote VFQ

Full rated at 250 watts
•cw Input

Ideal for the upgraded
NovicefTechnician class licenses

500 Hz crystal filter
now included

for extra fin e cw reception ­
it's not an option

the New Drake TR-4Cw
sideband/cw transceiver

The serious DX chaser, contester, and traffic hand ler
knows the value of power when the going gets
rough in heavy QRM. He also knows the value of
sharp receiving selectivity to pull the other guy
through the roar.

When t ransm itting CW, you' re not " locked" into the cw
receiving filter as in some rigs. You have you r choice
of either filter- they're f ront panel selectable. Th e cw
fi lter is standard-not an option.

The NEW Drake TR·4Cw is a great combination of
transmit power and receive selectivity. It runs 300
watts PEP input on sse, and 260 watts input on cwo
It is very conservative ly rated at these power levels.

Drake TR-4Cw, Ssb/Cw Transceiver $649.00
Drake AC-4 , Ac Supply •• ", , . . , 120.00
Drake DC-4, Dc Supply ... . •. • " , ., ••••• ,." 135.00
Drake RV-4C, Remote VFO . . . . . . . . . . . . . . . . . . 120.00
Drake 34PNB, Noise Blanker 100.00

To receive a FREE Drake
Full Line Catalog. please send
name and date of this publication to

R. L. DRAKE COMPANY 540 Richard St., Miamisburg, Ohio 45342
Phone: (513) 866-2421 • Telex: 288·.Ql7

Western Sales and Service Center, 2020 Western Street, las Vegas, Nevada 89102 • 7021382·9470



The TR-4 system has been
around a long time­

what does it offer me today?

True again . The system has been around. and
improved, over a 13 year period. It is one of the
most " bug-free" systems we know.

Interestingly, the TR-4Cw offers some features
still not found on most " new" rigs today. For
example, frequency tuning in the TR-4 system is
accomplished by the use of a precision
permeab ility tuned oscillator (PTO). This makes
use of a slug traveling through a coil instead of the
older variable capacitor technique. The PTO gives
us extra good frequency stability and dial linearity.
Speaking of something old . the variable capacitor
technique dales back over 50 years!

The cw filter in the TR-4Cw can be independently
switched from the front panel. You're not " locked"
in to the cw filter when in cw mode as in most
transceivers. Many operators prefer to tune
randomly with the wider filter. You can do it with
the TR-4Cw,

The optional 34PNB noise blanker works so well .
you' ll have to try it to believe it! It 's a miniature 17
transistor receiver wi th full noise gating funct ions.
Try it in a side by side test at your dealer's.

And what about service on the TR-4Cw?
We service what we sell, and parts are always available. After nearly 20 years , we are still able
to service Drake 1-A receivers. so we know there are many in use today. We've been around
since 1943, and we fully intend to serve rad io amateurs for the long haul. Does the other
company you may be considering have the same intentions?

We do-and we have the track record to prove it!

True. While using a combination of
transistors and tubes, the TR-4 system makes
greater use of tubes. Tubes are easy to
change. and with the use of a spares kit, they
can be readily replaced from the jungles of
the Amazon to the arctic tundra-anytime,
anyplace.

Also. the TR-4 system uses a triple tube
power amplifier. It runs more power output
than most transceivers run input. Serious
Dx-ers and contesters know the value of
power when the going gets rough in heavy
QRM. The system is also ideal to drive the
various grounded grid linears that require
higher drive levels.

The TR·4Cw st ill uses tubes.

Ofthe many questions and
comments we receive, we feel
the following are very significant.
Please spend a moment, and
consider these points with us:

thoughts to consider about the

New Drake TR-4Cw

To reeeive a FREE Dralle Fu ll Line Cara log, p lease send n ll me and dllte 01 th is publication to :

R. L. DRAKE COMPANY I~ I:iIIB3I 540 Richard si, Miamisburg, Ohio 45342
~ Phone: (513) 866-2421 • Telex: 288-017

We.tern S.les .nd Service Center, 2020 Western Str..t.18. Veg••, Ne y. d . 89 102 • 7021382-9470
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$4.75 ea.

OX OSCILlATO~

Crystal contro lled transistor type. 3
to 20 MHz, OX-La, Cat. No. 035100.
20 to 60 MHz, OX-Hi , Cat. No. 035101
Specify when ordering.

$3.95 ea.

loIXX-l
TI\ANSISTO~

I\fMIXE~
A single tuned circuit intended for
signal conversion in the 3) to 170
MHz range. Harmonics of the OX or
OF-l oscillator are used for injection
in the 60 to 179 MHz range. 3 to 20
MHz, La Kit. Cat. No. 035105. 20 to
170 MHz, Hi Kit, Cat. No. 035106
Specify when ordering.

$4.50 ea.

PAX-l
TI\ANSlSTO~

I\f POWE~AMP
A single tuned output amplifier de­
signed to follow the OX or OF·'
oscillato r. Outputs up to 200 mw, de­
pending on frequency and voltage.
Amplifier can be amplitude mod ­
ulated. 3 to 30 MHz, Cat. No. 035104
Specify when ordering.

$4.50 ea. $4 .75 ea.

PAX-l
P~OADPAND AMP
General purpose amp lifier which
may be used as a tuned or untuned
unit in RF and audio applications. 20
Hz to 150 MHz with 6 to 30 db gain.
Cat No. 035107
Specify when ordering

SAX·l
TI\ANSISTO~

I\f AMP
A small signal amplifier to drive the
MXX-l Mixer. Single tuned input and
link output. 3 to 20 MHz, La Kit, Cat.
No. 035102. 20 to 170 MHz. Hi Kit.
Cat. No. 035t03.
Specify when Ordering.

$3.25 ea.

OF-l OSCILlATO~

Resistor/capacitor circui t provides
osc over a range of freq wi th the
desired crystal. 2to 22 MHz, OF-1 LO,
Cat. No. 035108. 18 to 60 MHz, OF·1
HI , Cal. No. 035109
Specify when ordering.

.02% Calibration Tolerance n
EXPEI\IMENTE~ C~YSTAU U

(HC 6tU Holder)
Cat. No. Specifications
031080 3 to 20 MHz - for use in OX OSC Lo

Specify when ordering $4 .95 ea.
031081 20 to 60 MHz - For use in OX OSC Hi

Specify when ordering $4.95 ea.
031300 3 to 20 MHz - For use in OF-1L OSC

Specify when ordering $4.25 ea.
031310 20 to 60 MHz - For use in OF-1H ose

Specify when ordering. $4.25 ea.

Shipping and pcstaqe (inside U.S., Canada and Mexico only)
will be prepaid by International. Prices quoted for U.S.,
Canada and Mexico orders only. Orders for shipment to other

co untries will be quoted on request. Address orders 10 :
MIS Dept ., P.O. Box 32497,

Ok lahoma City, Oklahoma 73132.

International Crystal Mfg. Co., Inc.
10 North Lee

Oklahoma City, Oklahoma 73102

6 • CO • Moreh, 1977



c".....t <1"" ,0""_
w ,t"9!!! ........

.r">
~-',:..

we'n GUARANTEE
no other balun, at any
price. has all these
features.

6743 Kinne St.
East Syracuse, N.Y. 13057

........

" 'S WH'u'S
INSIOf

TH AT COUN TS'

WITH •• -.
BUILT·IN - "­

lUiHTNIH; - ::••
ARRESTER

THE APPROVED LEADING HAM AND '==i§=~""""""'~"",~

"W2CATprBArUON·~f2~.9i5!i§~:d
The proven bllun 1. HANDLES FUU 2 KW PEP AND THEN SOME. , ....~t.!':i "'oCl ..hon
"'tI II Broad-Banded 3 to 40 Me. "'~ - --~1l'Wl

• -..: 2. HELPS TVI PROBLEMS By Reduc ing Co.lIlt Line "'.... - .....
RadIation

3. NOW -ALL STAINL£SS STEEL HARDWARE. 50239
Double Si lve r P late d

4. IMPROVES F/ 8 RATIO By Redue;n. Coax Line
P,ck·Up

5. REPLACES CENTER INSULATOR. Wilhloland5
Anlenna Pu ll o f Over 600 l b s .

6. BUILT-IN LIGHTNING ARRESTER. Protects Balu n
-Cou ld Als o Save Your vatuaere Ge ol '

7. BUILT.IN HANG-UP HOOK. ldul For Inv erted
vees . Mu tt i -B a nd Anten nas. Dipoles. Be.m and
Quads

NOW BEING USED EXTfNSIVELY BY ALL BRANCHES
OF THE U.s. ARMED fORCES, FAA. RCA. CIA. CANA·
DIAN DEfENSE DEPT. PLUS THOUSANDS OF HAMS
THE WORLD OVER They"rtI built to 1.._

BIG SIGNALS DON'T JUST HAPPEN-
GIVE YOUR ANTENNA A BREAK

Come s in 2 models, 1:1 matches 50 or 75 ohm .... n­
balanced (c o. 1l line) to 50 or 75 ohm b .'.lnced load.
4:1 model matches 50 or 75 ohm unbalanced ( .:oa ll
line) to 200 or 300 ohm balanced load.

AVAIL .... SLE AT .... U lU.O/HG DE .... lUS. " Nor, O IlOU DIRECT

UNADILLA RADIATION PRODUCTS Tel : 315-431·6444
Division of Microwave Filter Co. Inc. TWX 711).541·0493

•nounclng

• Amboy. I L - The Rock River
Radio Club Hamfest wi ll be held
on A pri l 24, at the 4H Center in
A mboy on Routes 30 and 52.
Same place as last year. Tick­
ets $1 .00 in advance . $2.00 at
gate. Camper parking availab le at a
nom inal fee. For more informa­
t ion Wri te: Carl Karlson, W9 EC F.
Nachusa. Il l ino is 6 1057.
• Grand Rapids, MI - The Grand
Rapids React is holding their th ird
annual Swap and Shop to be held
at the Northeast Jr. High School,
1400 Fu ller Ave., N.E. in Grand
Rapids on April 2nd from 9 am to
5 pm. Featured will be Ham
Equipment . Monitors. CB's and
Electronic Par ts also door prizes.
For further informa tion con tact
the Grand Rapids React tnc., P.O.

80x 2402, Grand Rapids, MI
49509.
• West T renton, N.J. - Th e an­
nual Delaware V alley Radio As­
sociation (W2Z0IWR2ADEI f lea
market and auct ion w i ll be held
on Sunday , May 1, 9 am, rain or
shine at the V i lla V ictoria Aca­
demy in West Trenton . The school
is loca ted adjacent to Rt. 29 near
the junction of Rt. 29 and 1·95.)
Talk in on 07/67 and 146.52. He­
t reshments are avai labl e. Advance
registrat ion $1 .00 ; $1 .50 at the
gate. For addit ional informat ion
or t ickets wr ite : DVRA, P.O. Bo x
7024, West Trenton, N.J. 08628,
s.a.s.e. p lease.
• M ilwaukee, WI - The 6 Mic
Club of Milwau kee, W89WWP.
w ill be giving a cert ifica te for

working 48 states w ith endorse­
ment for 49th and 50th Sta te on 6
meters on all modes on single­
mode endorsement. For more in­
formation write : Jim Herriqes.
W89RSK, 542 East Van Beck
Ave., M ilwaukee, WI 53207 .
• Sull ivan, I L - Th e Moultr ie
Amateur Radio Klub w il l have it s
16th annual Hamfest the Last
Sunday of April at Wyman Park,
Sull ivan , I L. Heated indoor area
and large outdoor parking area.
No Charge to vendors. For infor­
mat ion Wri te Mark Radio Klub.
P.O. 80x 327, Mattoon, IL 61938.
Talk In 146.94. For more infer­
rnation wr ite: Joseph W. Wiandt ,
Moultr ie Amateur Radio Klub,
P.O. 8 0x 327, Mattoon, IL 61938 .
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think of yourself as an

antenna expe
-you select your components!

,
•

------
Get optimum performance ba~~ ----
lor band . Choose from medium
or high power resonators lor _
your favorite bands.

/

For convenience. use the
Hustler stainless steel
resonator spring.
and special design Quick
disconnect.

the home of angina Is

,
I

Get exceptional reports.
broadest bandwidth,
lowest SWR . Use w ith any
convenient length 50 ohm
coax. Matching devices
not required.

Mode18M-1
B umper M o unt

Stamless steel ball mount. 180°
adjustable . commercial duty for
superior mechanical and electrical
performance.

,.
~.... .
~ J

Fold over, 360° swivel mast for
Quick band change Of easy ~:--- _
garaging. Select from two
versions. fencler/deck or bumper
mount location.

Get fixed station reports from
your mobile-operate 6-10-15­
20-40-75 or 80 meters with the
experts and join the vast
majority using Hustler for nearly
two decades.

•••and you'll mobile
with the experts' foremost
choice••• lIVSI~BB

new-tronlcs
corporation
15800 Commerce Park Drive
Brookpark. Orne 44 142
(216j 26 7· 3150

Available from
all distributors

who recognize the best.S tand ard
Fle80rnllora

RM
400WattaPEP

Super
F1" .onalora

R M(S)
2KWPEP

G re"esl Covera ge

Model 10'0-2
For B umper

Mo..m l
loea hon

-

M ode l MO-l
For Deck o r

Fe nder
l oca ho n

H.....,.._"•••• .,.,...,.., .._ ..... "" 01 tt>e
-.ng ......... 1<> N_ ·T"",... eo.__., 3281732.
3!>' :W12. 3<1 1_ . 381311&>. 33213" . 3l>992' . ~2$!'>'

Mode l L-l .-240
1.4 ,1 Spec

50 O hm Feedl ine
Mode ' RS5-2

R._.....lo. S prong

M od'!l SSM·2 B all M ount

Mode l 00-1
Quick Di5CQnnftC i
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• Digital Clocks
& Weather Instruments

• Frequency Counters • Oscilloscopes
• Fishing, Marine and Aircraft Accessories

• Color & 8&W TV's • Hi-Fi Components
PLUS SPECTACULAR CB VALUES!

Thousands of people have discovered the fun
- and savings - of handcrafting a fine piece
o f electronic equi pment . You can build it
better - ret us show you how.

Send for your
FREE catalog today!

Heath Company, Dept. 12-27
Benton Harbor, Michigan 49022

~
I*ATtl .--------------,H••tll Compeny. o.pt 12-21

_ ' • - • . Benlon Hertlo" Mlcl'llliIen 49022 I
I Please send me my FREE Heathkit Catalog, II I am not on your mailing l ist. I
I .... I
I Add.... I
I City Slate I
I CL...... zr IL ~
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ICOM recently introduced the revolutionary
new IC·2114 MEG All Mode transceiver with
dual tracking . optically coupled VFO's: just
the first of a great new wave of ICOM LSI
synthes ized radios. And now the IC·211 is
joined by the amazing IC·245 mobile trans­
ceiver. Together they herald the beginning of
th e ICOM VFO Revolution.

ICOM DEVELOPED PHASE LOCKED
LOOP CMOS LSI
To facilitate the advancement of the phase
locked loop concept which has been nurtured
by ICOM's forward looking engineers, ICOM
has designed an lC to provide these functions
in a sing le LSI integrated circuit.
The circuitry of this ch ip conta ins all of the
com ma nd registers and up down counters and
the divide-by-n counter needed to make the
(COM "digita l perfection" a reality.

Th is ch ip a lso co nta ins the phase detector
a nd memorv system which provides the dual
VFO function. In a ddit ion. there a re provi­
sions to cause the step rate to increa se to
5KHz or 10KHz from 100 Hz a nd another
which causes the reading to " freeze" and not

10 • CQ • March,1977

change with the dial setting. And yet another
provides pulses to both sets of counters to
allow them to track while staying offset by the
set amount.

Also. included is the circuitry which makes
the 100 Hz steps possible with a 10 KHz refer­
ence. This circuitry is so unique ICOM has a
Japanese patent pending.

THE BEGINNING OF THE ICOM VFO REVOLUTION !

The IC-2 45 . . _ _ $499 .00
The IC-211 _ $749.00

Avail able at Henry Radio . Please call. write or come in.

HIDI/RatHo
11240 W.Olympic Blvd.,losAngeles. Calif. 90064 213/477-6701
931 N. Euclid. Ana heim. Calif 92801 71 4/772 ·9200
Butler, Missouri 64730 816/679-3127
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roBias
an editorial

A mateur Rad io is people. Our
cover this month shows some of
the group who attended the 1976
Mobile Amateur Radio Awards
Club (MARAC) Convention in
Louisville, Kentucky. This group
also represents some very active
County Hunters, amateurs who
vigorously work for CQ's USA-CA
Awards as well as other Awards
offered in amateur rad io . If you
check Ed Hopper 's Awards Col­
umn on page 64 you can get some
fi rst hand informa tion on some of
the newer awards being offered
and a run-down on who's who in
our cover photo.

The crux of Amateur Rad io is
people and the forte of CQ
magazine over the years has been
movement and activi ty. Our read­
ers represen t the most "doing­
est" bunch of people anywhere.
Our Contests, Award Programs,
Propagation Column, In Focus
Co lumn are all abou t people doing
th ings and gett ing involved. Just
read our OX, QRP, Antenna,
Novice, Contest Calendar, and
Math' s Notes colu mns each month
and you'll fi nd some o f the bu siest
peop le in amateu r radio think ing
and doing more things to keep
themselves busier whether bui ld­
ing, t raveling, operati ng, improv­
ing and the si mple joys of sharing
some expertise and experiences,
r ight on down to crea tive wool
gathering and brainstorming some
new idea or concep ts.

What's it all about ... it's
abou t people. It 's the people who
are important, not just the ideas.
It 's those of us who can get an
idea, go down to the basement
workshop and transform that idea
into reality then share it with
others. I t 's the reader who looks
at each new piece of equipment
reviewed in CQ and dreams of all
the wonderous things he or she
can accomplish with it. It's the
special ability to take what you
have and think of ways of im­
proving it. It's doing. It's an­
swering questions, lending a piece

of test equipment or even a
whole r ig to that new Novice
down the block. Amateur Radio is
about people helping people in
t imes of trouble. It 's offering to
provide communica tions and fol­
lowing through du ring rough times
and the happy times of parades
and other civic fu nctions. It's
providing a pbone-patch so that
someone somewhere can get to
hear the voice of a loved one far
away.

One of the best expressions of
amateu r rad io is the annual
Dayton Hamvent ion coming up
next month. About 15,000 very
vocal and very active amateurs
decend on Dayton to have one
heck of a weekend. Every con­
ceivable aspect of amateur radio is
d isp layed , talked about, bough t
and sold and just pl ain enjoyed.
It's the one t ime and the one place
where you can get to see an
unbel ievable assortment of ama­
teur equipment assembled li terally
under one roof just for you to
poke, look at, ask questions about
and perhaps buy. It's a huge fl ea
market where you can walk
for hou rs and check ou t al l the
good ies and perhaps f ind an
elusive bargain . It's ant ique radio
equipment next to space age
techno logy along side some clunk­
ers from the fabulous fifties.
There are foru ms and talks on just
what is happening in every area o f
amateur rad io plus the chance to
learn from experts. I t 's being
part of what's happening.

Amateur radio by definition
means communication, an in­
volvement with other people and
ideas. Remember the next time
you flip on that switch you're
sharing part of yourself with
someone else and getting part of
someone else in return. Amateur
Radio is people.

It 's Fin ally Happened
CO IS on SChedule! The Febru­

ary issue was completed and
distributed the first week in

January. Those of you who
attended the SAROC show at Las
Vegas got a chance to see first
hand t he February issue. As I
stated in an earlier Edi tor ial it
seemed that the February issue
would get ou t before January and
by now most of you realize that
this is exactly what occured.
January trai led February . Now I
don't want to start getting letters
and phone calls tell ing me that
CQ is arriving too early and why
can't we be a li ttle later like the
other magazines.

It was a very hectic and excit­
ing challenge to get February out
on time and even more excitinq to
fol low the material down to our
new printers in Glasgow Kentucky
to oversee the f irst issue on
Christmas week. I got one of
my long sought after Christmas
gif ts after almost fou rtee n years in
journalism, I got to say "Stop The
Press" about three a.m. when an
error cropped up during the
running of CQ. It w as all worth
the effort and I hope you enjoy it
as much as I do.

Whatcha Makin '
I am reminded of the old days

when I worked for Hudson Rad io
in New York and on Fr idays Bob
Gunderson, W2J 10 would work
there and greet us and the cust·
omers al ike w ith "Whatcha mak­
in " . Bob was cur ious and interest­
ed in whatever you were doing.
I'm also interested in what you've
been t inkering w ith this w inter or
a DXpedition you've taken, and I
know our readers would be
too. We are always looking for
new articles to oublish. Why not
take the time to wri te up that
project. or trip and send it in . Who
knows, you might just make
enough money to pay for your
nex t project.

73, Alan, K2EEK
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Introducing the 2-meter hand-held
that gives you high performance.

Without high cost.

Hy-Gain Electronics Corporation 8601 Northeast Highway Six; Lincoln. NE 68505
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It's the new Hy-Gain 3806
z -rneter. 6-channel hand­
held FM transceiver
(144-148 MHz). The
2-meter hand-held that
takes the high cost out
of performance.

The Hy-Geln 3806 is
built to out-perform.
Out-last And out-class
every other 2·meter
hand-held.

It's built tough. Water,
dirt and corrosion are
sealed out by specially
gasketed shafts and jacks.
The speaker/microphone
grill is engineered to pre­
vent direct entrance by
water. Even changing the
power pack in the field
won't diminish case
integrity. The power sec­
tion is separately sealed.
So you never expose the
circuitry.

The high-im pact ABS
case is extra tough. And
ribbed for a sure, non-slip
grip. The controls are up
front. And easy to operate.
There's volume. Squelch.
6-position channel
selector. Transmit LED
indicator. A meter that
indicates battery condition
on transmit, signal strength
on receive. And a separate
power switch for positive
on-off.

There's a telescoping
antenna that collapses
com pletely into the case,
Or you can use our 269
flexible antenna for extra
convenience. And there are
jacks for use with external
antenna. Earphone. And
external 12 VDC.

The 3806 has the kind
of guts that have made
Hy-Gain products famous
throughout the world. Its
receiver section is superior
to everything else for the
m oney. It has 6 poles o f
tuned. on-frequency

selectivity in the RF ampli­
fier circuit Two dual-gate
MOS-FET RF amplifier
stages. Plus dual-gate
MOS-FETs in the I st and
2nd m ixers. They make
the 3806 virtually im m une
to out-of-band signals.
lntermodulatio n distortion.
And cross-modulation. So
you get truly incredible
dynamic range. For superb
adjacent channel rejection,
the 1st mixer is followed
by a m onolithic crystal
filter. And the 2nd mixer
by an 8-pole ceram ic filter.

A frequency multiplica­
tion factor of 12 allows
you to use thicker. high
stability crystals (one set
of 146.52 simplex crystals
supplied ). Audio is
enhanced through use of
a separate speaker and
microphone. And there's
an internally adjustable
mic preamp. Something
you won't find anywhere
else.

The Hy-Gain 3806
hand-held is backed by a
complete line of superb
accessories. Including AC
and DC chargers. Cany­
ing case. External antenna
adapter cable. And a
Nicad power pack that's
so over-engineered you
won't over-extend it Even
in the most adverse
conditions.

The pack is completely
sealed in its own tough
ABS case. Protected
against over-charging.
And contact shorting. It
has 30-40% more in-use
capacity than competitive
units. And an average
service li fe of m ore than
20 hours per charge.

Soon we' ll have a
Touch-Tone - " pad avail­
ab le fo r the 3806. It'll fit
flush in th e back panel.
Because we designed it
specifically for the 3806.

The Hy-Gain 3806
2 -meter. 6-ehannel FM
hand-held. It gives you the
performance you want
Without costing a lot
Available locally through
your Hy-Gain dealer. See
it and our more than 300
other fine products soon.
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Amplifier in ac t ual operation.
ecc.c COo. Inc

2100 Enterprise Parkway
Twinsburg, Ohio 44087
12161425-3173



pleaS(' call or wrile for complete informalion.

HOOf/Radio

$159
s 99.
$1 19
sO'
s 89 .

2131477·6701
71 41772-9200
8161679·3127
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11240W Olympic BI'd .. Los Angeles. Cali t. 90064
931 N. EUclid . Anaheim . Cali!. 92801
BUller , Missouri 64730

TEM PO 2002
The same fine specs and fe atures as the 6N2, but for 2 meter
operation only ....$745.00
T EMPO 2006
Like the 2002, bu t lor 6 m eter o perat ion....$795.00
TEMPO VHF /UHF AMPLIFIERS
Solid stale power ampli f iers for use in rnost land mobil e
applications. Increases the range , clarit y, re l iabil i t y and
speed 0 1 two-way communicatio ns. FCC ty pe accepted also .

Ori,e Outpu t I Ome Outpu t
Mode l Power Power P"ce Mode l Power Power Pnce

lOW BAND VHF AM PLIFIERS (35 10 15 M Hz)
Tempo l00C30 30W l00W $159 ITempo l00Cl0 lOW l00W $149.
Tempo l00C02 2W l 00W $179

HIGH BAND VHF AMPLIFIERS (135 10 175 MHz)
Tempo 130A30 30W 130W $189 Tempo 80A02
Tempo 130AI0 lOW 130W $179 Tempo 5OA 10
Tempo 130A02 2W 130W $199 Tempo 5OA02
Tempo 80A30 30W 80W $149 . Tempo 30Al0
Tempo 80A l0 l OW 80W $139 Tempo 30A02

UHF AMPLIFIERS (400 10 512 101 Hz)
Tempo 70030 30W lOW $210 Tempo 40001 lW 40W $185.
Tem po 70010 lOW lOW $240 Tempo 25002 2W 25W $125.
Tempo 70002 2W 70W $270, Tempo 10002 2W lOW $ 85 .
Tempo 400 10 lOW 40W $145 ITempo 10001 lW lOW $125
Tempo 40002 2W 40W $165 . Linear UHF models also a, a , lable

TEMPO 100AL10 VHF LINEAR AMPLIFIER
Completely solid state, 144-148 MHz. Power o ut pu t 01 100
watts (nom.) w ith on ly 10 watts (nom.) in. Reliable and
compac t ... $199 .00
TEMPO 100AL101a BASE AM PLIFI ER ... $349.1"'0

30 MODELS! THE WORLD'S FINEST LINE OF AMATEUR AMPLIFIERS. BOTH
VACUUM TUBE AND SOLID STATE ••• FOR HF, VHF AND UHF••• FIXED STATION
AND MOBILE... LOW POWER AND HIGH POWER. NEVER BEFORE HAS ONE
COMPANY MANUFACTURED SUCH A BROAD LINE OF AMATEUR AMPLIFIERS
2K-4 ...THE " WO RKHORSE"
The 2K-4 linear amplifier offers engineering, construction
and features second to none, and at a price that makes it the
best amplifier value ever offered to the amateur. Constructed
with a ruggedness guaranteed to provide a long life of reliable
service, rts heavy duly components allow it to loaf alo ng even
at full legal power. If you want 10 put that slrong clear signal
on the air thai you've probably heard from other 2K users,
now is the lime. Operates on all am ateur bands, 80 th ru 10
meters Move up to the 2K- 4. Floor console .. .$995 .00

3K-A COMMERCIAL/ MILITARY AMPLIFIER
A high Quality linear amplifier designed for commercial and
military uses. The 3K-A employs two rugged Eimac 3-500Z
grounded grid triodes lor superior l inear it y and provides a
conservative treee kilowatts PEP input on SSB w ith efficien­
cies in the range of 60%. This results in PEP output in excess
o f 2000 watts. It provides a heavy duty power s upp ly capable
of furnishing 2000 w alls 01 continuous d uty in pu t for ei ther
ATTY or CW with 1200 walls ou tput. 3 .5-30 M Hz . . .. $1 395.
4K·ULTRA
Specifically designed l o r the mo st demand ing commercial
and mililary operation for ssa, CW, FSK or AM . Features
general coverage operation f rom 3.0 to 30 MH z. Using the
magnificent new Elrn ac 8877 grounded g ri d triodes, vac uum
tune and load condensers. and a vac uum an tenn a relay , the
4K-ULTAA represents the last wo rd in rugg ed , re liable, linear
high power RF ampli fica tion. 100 watt s drive de livers 4000
watts PEP input. Can be supplied modi fied l or o peration o n
frequencies up to about 100 MH z....$2950. 00

TEMPO 6N 2
The Tempo 6N2 brings the same high sland ards to the
6 meter and 2 meter bands. A pai r of advanced design Eimac
8874 tubes provide 2,000 watt s PEP input on SS B or 1,000
watts on F M or CWo The 6N2 is complete w ith se lf-contained
solid state power supply, buil t-in blower and RF relat ive
power indicator. .. .$895.00

ONLY
HENRY RADIO

OFFERS THE WORLD'S
MOST COMPLETE LINE OF

AMPLIF RS
~ ~.:.
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While s'a,ioned on Okinawa Chaplain, U. Col. James M.
DeMo", USAF, KA6DE, se' a new KA6 DXCC record of 2 r8 coun'ries
worked and earned CO's 'wen'y me'er 2 JC SSB WAZ Award number r2.
Jim offers us a helpful prescrip'ion and 'rea'men' for DXosis•

e
•
nawa

BY JAMES M. DEMon· , KA6DE/6

VVhen I was a senior in college years ago, one
of my roommates who was a premed ical student
told me he planned to become a dermatolog ist.
When I asked him why he had chosen this branch
of medicine he replied : "because none of my pa­
tients will die from their affl iction and their disease
wil l probably never be cured." " This interests you ,"
I replied . He said : " It sure does because they will
come back to me again and again ." I saw his po int.

DXosis is a disease much like diseases of the
skin. DXosis patients have never been known to die
from it, but it is a disease, that once contracted, will
never go completel y away. DXosis is a rare and un­
usual disease, and if you have never suffered from
it, it is difficult to describe. OXosis is defined as
that rare disease suffered by thousands of amateur
radio operators in all countries of the world who
attempt to work as many other OX amateurs as they
can. OXosis may generate an ulcer or two, precip­
itate a heart attack, eat into your savings account,
c reate hostilities toward your mailman, inc rease
your tobacco and alcohol intake, lead to fami ly
problems and even divorce . . . but it has never
been known to be fatal!

OXosis symptoms are : a general rundown phys­
ical condition caused from staying up all night look­
ing for a new country, or, if fi nding him, failing to
break through the pile-up ; extremely red eyes, loss
of communication with family and friends, loss of
weight from denying yoursel f food in order to spend
more money to buy a bigger and better kilowatt or
the latest, most advertized, wide spaced beam. The
OXosis sufferer will also experience some secon­
dary symptoms of his disease such as spending
vast sums of money on QSL cards, International
Reply Coupons (IRCs) and air mail postage to
seldom heard of countries which even the Post

·12240 E. Arkansas Ave., Aurora, CO 80012

Office clerk questions the location of.
These are some of the negative symptoms of

classical uxosrs. However, the prognosis of most
OXosis sufferers is excellent and there are some
reall y worthwhile reasons for not fearing this dis­
ease . How else can one experience so great a thrill
as that which comes from nailing a new country?
I know of few experiences in life that are as exciting
as turning across the band, finding a 20 kHz wide
pileup, calt ing the OX station while hundreds of
other stations joi n in the confusion, and hear him
come bac k to your cal l. Few th ings are as reward­
ing as looking at the station you have assembled,
atter many weeks of hard work, and to know that
it is heard around the world. What is as exciting as
going to the mail box, or if you have a box at the
city Post Office, you will go there several times a
day, to find that QSL from the rare OX station you
worked recently? Too, there is li t tle to compare

Jim DeMott, KA6DE. at the ready to work that fare new
one.
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KA6DE 's World Map dotted with countries he has
talked to.

with receiving your one hundredth OXCC QSL card
so you can send in for your OXCC Award. Other
thrills experienced with OXosis are related to
making friends all over the world, building a bridge
of understanding between amateurs from countries
with different political or philosophical concepts I

than yours, or, learning about a piece of geography
that before you worked a station on it, you did not
even know it existed. Yes , DXosis " ain' t" all that
bad! As a matter of fact. I'm glad I've got it!

Though I do have nxosts. 1 do not pretend to be
one of the big OXers in the world. I wish I were.
However, my profession as a chaplain in the United
States Air Force simply will not permit me to reach
the top. My frequent moves and the nature of my
job requires that I start over again and again. How­
ever, this does not dampen my enthusiasm, and I
am not afraid to admit that I have DXosis. As a
matter of fact, I have suffered from DXosis for over
eighteen years now and have enjoyed every minute
of it.

DXosis-Okinawa Style is my attempt to share
some of the things I have learned about OX. How
does one go about working OX? What are the tools
of the trade? Who should I get to know to build my
country total? How can I increase my QSL return?
DXCC Honor Roll members will probably skim over
this article because it is too elementary and of little
interest to them, and this is probably true. However,
it is my wish that some neophytes to OX, who are
not afraid of contracting nxosrs. will read it and
perhaps glean from it some little bits and pieces of
information that will assist them to better live with
their disease. The techniques and experiences I
share with you I have learned from others. I trust
they will be of some benefit to you , too.

What are the tools of the OX trade?
It would be inappropriate to discuss OX tech­

niques without first saying something about a Dxer's
station. Suffice it to say, that equipment wise, one
should have the best and most convenient equip-

_ ... ,.. ...__IWII ment one can afford. In my opinion, split operation
is a must. When a rare OX station operator tells the
world he is listening ten up or ten down, he means
it! Thousands of amateur rad io operators miss con­
tacts with OX stations every year because they do
not heed this advice. What could cause a DXosis
patient to suffer more than to hear a pileup on the
OX station 's frequency, causing confusion and
keeping return signal reports from being heard?

I could write on and on about the importance of
big linears, high towers, etc. However. to me the
most important piece of a DXer's station is his an­
tenna. I firmly believe that you can do without a
linear (most non-US amateurs do) and still hang in
there with the best of the DXers. if ... you have a
good rotatable antenna. I will not debate the pros
and cons of beams versus quads, but will from here
on use the term "beam" for brevity. Certainly a
wide spaced, single band beam is better than the
tribanders. With your good beam you can work the
world with just a 100 watt exciter. Along with your
beam you will want a rotator control head that can
be recalibrated every time you use it. Why? Not
only so that you can see where your beam is head­
ed. but because a.c. line voltage variance can cause
your beam heading indicator to be off as much
as 30".

A few other tools that will complete your station
and help you work the rare ones, are not pieces of
equipment, but tools made of paper.

The most important paper tool, I believe, is a
good OX newsletter that you receive on a weekly
basis. There are many such newsletters on the
market today. I have subscribed to them all, and, in
my opinion, there is only one that is worth its sub­
scription price and that is the West Coast DX Bul­
letin . This bulletin has all the latest OX news, is
accurate and written in a manner that makes it
highly appealing to its readers. The bulletin lists OX I
station 's operating habits, which includes their fre­
quencies and times. It furnishes current QSL in­
formation from the DXpeditions and rare OX stations.
It is very simple, though time consuming, to study
the bulletin and gain insight into the when and how
to work the rare ones. I shall never forget the Tues­
day some time ago that I received my WCOX Bul­
letin. I devoured it as soon as 1 arrived home, ate I
a hurried dinner and went into the shack to tune for
the rarest station on at that time, which was 3B90L
on Rodriguez Island. I turned on the rig and tuned
to the exact frequency the WCOX Bulletin had an­
nounced for 389DL. and .. . there he was calling
"ORZ", on c.w. I sent his call once, and mine twice
and back he came! What a thrill! Not only to know
you just worked a new one, but later to find out you
were just one of 400 stations to work this DXpedi­
tion . So, do send off for a yearly subscription to the
West Coast OX Bulletin, 77 Coleman Drive, San
Rafael . CA 94901. A $13.00 check brings it by First I
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Class or it will zoom in via Air Mail fo r $15.00 a
yea r. Tel l them Dead Eye sent yo u!

Another paper tool I f ind indispensable is the QSL
Manager's Directory. I thi nk all DXers share the
feeli ng that OSL returns are higher through OSL
managers, and there are some great amateurs pro­
vid ing th is service . The publication lists over 6000
DX stat ions along with thei r OSL managers and
address . Subsc ription price is $5.95· to US/ VE ama­
teu rs and this includes three quarterly supplements.
The add ress is: OX Pub li cations, 7632 Wood land
Lane, Fair Oaks, CA 95628.

One of the most helpful pap er tools 1 have is a
compute r readout which gives beam headi ngs fo r
all count ries on the ARRL DXCC Listing. It li sts alf
the countries of th e wo rld by prefi x, giving long
path and short path bearings f rom my location here
on Okinawa. In addition, it gives the distance, in
miles, from Oki nawa to all maj or c ities in th e world .
The list I have was prepared by a company now out
of bus iness, unfort unately. However, you can order
a Customized DX Bea ring Chart f rom the 73 Gift
Gallery, 73 Publi cati ons, Peterborough , New Hamp­
shi re 03458, fo r just $4.00. Though I have never
seen th is chart it appears to be the same type of a
paper tool I have used here. An amate ur wh o works
for a big compute r compa ny has a program which
permits hi m to plug in yo ur location and have it
print out the bearings of al l th e co untries of the
wo rld from you r shack. Send fo r it !

Another paper tool I wil l ment ion that helps me
chase DX is my three by five card file. I make out a
three by five index card on every station I work and
have followed this practice for over eighteen yea rs.
It really helps me snag new ones and inc reases my
OSL returns. It gives me a big th rill to be able to
hear a station I had worked six months ago calling
ca. I check my ca rd file and see he has not asLed
and so I give him a call when he signs and say,
" . . . how copy Erik?" Eri k is flu stered and dumb­
founded because he can not remember my name but
I have taken him on an ego trip by " remembering"
his. (The g reatest word in any language is one's
own name) After his short transmission, Eri k turns
it back to me after apologizi ng for not being able to
remember my name. Somet ime during my third
transmission I just happen to menti on that I wonder
if he has received my OSLo He comes back to say
he has and th at he has just now filled out a OSL
for me which he wi ll mail on the way to wo rk in th e
morning. The three by five file can be used to enter
many items of importance such as stat ion equip­
ment, profession and fami ly info rmation and items
of interest about the country of th e station. This file
is also used to keep track of QSLs sent and re­
ce ived, and is the best too l 1 have fo r checking on
my OXCC total.

The last paper tool I wil l mention is the DXCC
Country List that is published by the ARRL. It is an

' .

,
•

KA6BN is president of the Radio Society of Okinawa and
a relative newcomer to DX.

absolute must if you are going to be a serious DXer.
Why? Simply so you can become famili ar with all
the pref ixes of the di ffe rent countries. This sounds
rather elementary and easy to do, but it is not. For
instance, there are many different prefixes in the
Sov iet Union and one can wo rk eig hteen different
countries in the U.S.S.R. for instance, UK2F . . . sta­
tions are in Kalin ingradsk, UK2G . .. stations are in
Latvi a, UK2L . .. stations are in Whi te Russia, UK2R
.. . stations are in Eston ia, and UK2B ... stations
are in Li thuan ia. There are four different country
prefixes beginning with "J " ; there are six countries
in VP8 land and nine in VP2 land. Many newcomers
pass over a new country because they are not
familia r with the DXCC Cou ntry List and they fail to
go after a new one because they thi nk they have
already worked it. I shall never forget the night
KA6SR, whom all KA6s affectionately refer to as the
"Weak Squeak of the Makiminato Housing Area,"
tried to drive what he thought was a JA station from
his f req uency. Someone fin all y broke in and told
Wi l that the breaking stat ion was a JW4, very rare
for the Fareast, and Wil wo rked him for a new one.
Memor ize the DXCC Cou ntry List and bui ld your
total. This is some of the best medicine I can pre­
sc ribe fo r DXosis patients.

And now, last, and perhaps more important, what
techniq ues does a DXosis suffere r use to increase
his co untry tota l? As I said before, I do not cons ider
myself a DX expe rt and I ce rtai nly do not have all
the answers to this question. In addition, space
does not permi t to l ist all the techniques that are
available. However, 1 hope the foll owing will be of
some interest.

First, I wou ld master c .w., not only so you can
wo rk count ries that are on C.W . only, and there are
some, but so that yo u can break through the s.s.b.
pileups by breaking the DX station on C .W. I did not
keep track of the number of new countries I racked
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" The End of An Age" . KA6DE's TH6DXX comes down
for the last time. The operator and author of this article,
Jim DeMott, a Chaplain in the USAF, worked 218 coun-

tries in 15 months to set a new KA6 DXCC record.

up using th is technique wh ile operating as KA6DE,
but 1 know it was a goodly number. Just about all
non-US OX operators are excellent c.w. operators.
They do not mind, regard less of popular belief, if
you break them on c.w. wh ile they are working s.s.b.
Too, c,w. will often get through when s.s.b. will not.
After breaking a s.s.b . station on C,W ., it is simple
to change ove r to s.s.b ., if that is what you desire.

Next, learn to LISTEN, LISTEN, LISTEN, LISTEN,
LISTEN! I cannot emphasize too much how impor­
tant it is to become a good listener if you have
DXosi s. I have a philosophy that say s " he who raq­
chews misses much DX." In my opin ion it is impos­
sible to be a ragchewer and a DXer. He who talks
much hears little. He who listens much works much.
You wi ll be surprised, as you develop your listening
techniques, how many new count ries you will work
by some rare and momentary band opening.

Another technique that will help you is used when
you run across a pileup and you ca n't f igure out
what all the fuss is about. Don 't ju st sit there wait­
ing for the DX station to give his ca ll , because on
many occasions, he never will. He is too busy reel­
ing off the stations calling that he doesn 't have
time. What do you do? Jump in and join the fun!

•

••
•

,

•

•

•

•

But . . . don't waste you r ti me, and that of the DX
station, by givi ng long calls. Give just the last two
or three letters of your ca ll, or your location, if it is
rare. We were fortunate to have the magic of
" Okinawa Island" . Th e W's in Vermont, Utah, Dela­
ware and Wyoming have a lot going fo r them, too.

One of the most hel pful techn iques I have had to
develop du ring this low sunspot cycle is to tu rn my
beam away from the DX station I want to work and
tu rn it toward a station he is working that has better
propagation with him than with me. Three mon ths
ago I called a Canal Zone station for over an hour.
He was the first , and to this date, the only Canal
Zone stat ion I had heard on Okinawa. He was com­
ing in R 5-S 7 but working the Ws and giving al l of
them 10 to 20 over S 9 reports. There was no way I
cou ld break through except to turn my beam on the
W6s, break with one of them, which I did, to rack
up a new one.

You will also build your country total if you
become known in the DX world by a nickname. In
the pileups from Okinawa it was simple to say :
" Dead Eye" and one of my DX buddies on the fre­
quency would advise the DX station that KA6DE
wanted to work him. Other Dxers have used this
technique for years. In this regard , it is also very
good to develop the friendsh ip of an active DXer in
at least one country on all continents of the world.
You can make regu lar skeds with them to find out
the latest DX activity in their area.

I have also found it most beneficial to enter all
the world-wide DX contests. You may not have a
desi re to become a winner, but you wil l be sur­
prised how many new count ries you will work in a
contest , simply because the whole wo rld is on th e
air during these contests.

You will also want to be on the lookout for band
openings on the long path. The bands can be dead
on short path and wide open on long path. As you
gain experience on certain bands at certain times
of the year you wil l know when to use this
technique.

It will also help if you wi ll learn about, and try to
check into, the DX nets. I wil l not try to list them
here because net schedules change. However, I
would keep a current list of nets, wi th meeting times
and frequenc ies, on my operating desk. I wish al l
of you could have the privilege of checking into the
"C" net, which meets every day at 1200 GMT on
14320. Paddy, 4S7PB, is the net control station and
is the finest NCS in the enti re world. If you co uld
check into this net, you could, if you had time and
propagation was right, wo rk DXCC in just one eve­
ning. Stations from Africa, The Indian Ocean, the
Middle East , East Asia , South Pacific , Western
Pacific and Ocean ia , all check into this net on a
regular basi s. If you are looking strictly for Pacific

(Continued on page 72)

18 • CQ • Ma rch, 1977



In which a look back at some old devices
provides insight into some useful new concepts.

Electromagnetics
Made Interesting or

Cores Need Not Bore

BY IRVING M. GOTTLIEB: W6HDM

A sure-fi re way to turn off a ham's intellectual ap­
pet ite is to serve him an ent ree of electromagnetics
prepared in th e o rdinary way. Who, after all , wants
to regurgitate th e hers d'oeuvres gobbled down
(and hopefully digested ) so much earlier on the
menu? At th e outse t, the yearning for soul food a
la technicani a was kindled by transformers, re­
actors, solenoids, and morsels of k ind red kind. But
now, the sati ated patron need s a change in cuisine.
A chef' s good reputation stems in large part fr om
his ability to evoke culinary miracles-he must de­
liver tasty tid -bits from blaze raw-material , such as
even th e egg plant! And, it is respectfully submitted
that an author worthy of his salt , should likewise
CUltivate the skill of transforming the ordinary into
the desirab le. (Such as even the hum-drum and
excessively-recycled theme of elect romagnetics.)
As the chef has graciously informed us, the clue to
such an accomplishment is to prepare it in an
extrao rdi nary way.

So, rather th an rehash the co nventional stuff
found in any good techn ical cook book, the en­
deavor will be to whet the appetite with a few de­
vices, concepts, and beh aviourisms which have not
been easy to swallow, or which have been tempting,
but not taken because of controversial repo rts from
previous pa rtakers. It may well be that some long
overdue clari fications will emerge. In any event, our
discussions should lead to some prof itable trans­
actions - wherein some wro ng answe rs can be
horsetraded for some right quest ions.

"931 Olive, Menlo Park , CA 94025

A well-known electro magnetic function block is
th e d.c . to a.c . inverter shown in fig. 1. In the tech­
nical literature, one fi nds that this ci rcuitry is also
refer red to as a saturable-core oscillator, and as a
magneti c multivibrator. The predecessor of the
modern so lid-state inverter was the erstwhile vi ­
brator power-supply, which provided the requisite
translation of dc vol tage level fo r auto radios. A
typical vibrator supply is shown in fig . 2a. Th e
vibrator was, in essence, a doorbell buzzer de­
signed to enhance current chopp ing , but to
de-emphasize sound production. A contact-carry­
ing armature was set in vibration by the competit ive

Fig . 1-THE d.c. TO a.c . JNVERTER-
AN ELECTROMAG NETIC ENIGMA

Most desc ript ions of the operating theory tell us why
oscillat ion commences when Switch S",-1 is closed. But
suppose the circuit is in operation , and a short is
placed across the output wind ing , then removed-why
should this restore the circuit to its oscillatory condition?
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Fig. 3-HYSTERESIS LOOP OF CORE AND THE
OUTPUT VOLTAGE WAVE OF THE d.c.-a.c. INVERTER

The roll played by magnetic hysteresis in the operation
01 the inverter is generally not clearly delineated.

deeper into its torwarc-conductton region. The
effect is regenerative and proceeds vigorously. We
might suppose that the closure of the switch started
things going from a point such as "X" on the core
hysteresis loop illustrated in fig. 3. And, if all goes
well, we can anticipate landing at point " A" very
soon.

It should be borne in mind that, not only is 01
indulging in a regenerative turn-on, but 02 is being
progressively driven further into its cut-off region.
This action is brought about by the current induced
in the feedback winding associated with 02. A study
of the phasing dots pertaining to the transformer
windings of fig. 1 will reveal that a given direction of
current in the center-tapped winding will always
reinforce conduction in one transistor, and simul­
taneously cut the other one off. Inasmuch as we
suspected that the transistors alternate their con­
ductive states, so far, so good.

When point A on the hysteresis curve is closely
approached, the rate of increase of flux density in
the core abruptly slows down, this being accom­
panied by a drastic reduction in the magnitude of
currents induced in the feedback windings. If we
suppose that Q1 was driven into collector current
saturation by the time point "A" was reached, it
now begins to come out of saturation (for lack of
strong base drive). This enables the tracing of path
"A" to "8" on the hysteresis curve. In the vicinity
of point "B" the changing core flux reverses the
polarity of the feedback circuits and we suddenly
find 02 being driven into conduction and 01 being
turned off. Again, the process is regenerative and

forces of spring tension and magnetism. The
chopped current was suitable for subsequent oper­
ation of a voltage step-up transformer. Also relevant
to the modern inverter, was the Model "T" ignition
coil of fig. 2b. Here. the pulsating magnetic force in
the transformer core, itself, was utilized to produce
the buzzer, or current-chop action. These references
are not made for the sake of pleasant nostalgia.
(The author is not even sure that "days of auld lang
syne" were, as commonly reputed, the "good old
days.") Rather, this backward thrust into the stream
of time is intended to serve more pragmatic
purposes.

In concocting the modus operandi of the modern
saturable-core oscillator, the theory boys have bor­
rowed heavily from the ancient vibrator devices. It
is true that the solid-state circuit used in modern
inverters shares much in common with the buzzer­
oriented devices - but then, so does the digital
clock bear certain resemblences to its analog
counterpart. The general description of the opera­
tion of the circuit of fig. 1 goes something like this:
When switch SW-1 is closed, one transistor will
begin to conduct fi rst. This may be because it is in
the nature of things that one transistor will be just
a bit more of a hotter performer than its mate. Or,
the biases applied to the two transistors will be
purposely made different - so as to always favor
conduction in one over the other. So, let's say that
the pecking order is skewed in favor of 01 ; it always
beats 02 to the current when switch Sw-1 is closed.
As the emitter-collector circuit of 01 begins to con­
sume current through its half of the transformer
winding, current is induced in its feedback winding,
and in such a direction that the base of 01 is driven

'"

'"
Fig. 2-$TONE·AGE PROGENITORS OF THE

SOLID STATE d.c. TO a.c. INVERTER
(a) The vibrator power supply sometimes used selenium

rectifiers, but more otten employed a cold-cafhode
tube. In this scheme, the vibrator and the step-up
transformer are separate units.

(b) The Model "1" spark coil-here the vibrator and the
transformer are a single integral unit.
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RC time-constan t. If thi s c i rcuit simulated our in­
verte r, it would be found that the LlR influence on
repetition rate would prevai l. This is decidedly not
the case. The osc illation transformer or fig. 1 can,
in principle, be wound with a wi de range of wi re
sizes with litt le effect on frequency. (What effect
there is, may be shown to be related to the ohmic
drop of voltage applied to the transisto rs, and not
to an LlR ti me cons tant.) Clearly, our inverter is not
such a magnetic multivibrator, tech nical literature
notwithstand ing !

We may, of course, have allowed ou rselves to be­
come ensnared in a gray area of semantics . Perhaps

\or-' I' II~' - l
•,

Fig.4-A TRUE MAGNETIC MULTIVIBRATOR
In this circuit , oscillation frequency is governed by the
LlR time constants of the two non-saturating transform­
ers. " R" can either by physically discrete resistances,
or can be the inherent resistance of the collector wind­
ings themselves. This circuit is the inductive counter­
pa rt 01 the common RC muttivibrator. The operational
mode is decidedly different Irom that prevailing in the

d.c. to a.c. inverte r of fig. 1.

c

Fig. 5-A PUSH-PULL HARTLEY OSCILLATOR
This circuit resembles that 01 the a .c-e .c . invert er of
f ig . 1. However, a "visible" tank-circuit is provided, and
oscillat ion does not depend upon saturation of the core,
if one is used. Also , the bias c ircuits are such that one
transistor does not turn the other one off during the

oscillation cycle.

we wi nd up at point " C". The journey from point
" C" to point " 0 " is analagous to that described be­
tween " A" and " B". So, to make a long story short,
the process is repetitive, once started. For practi cal
pu rposes, th e transistors are caused to behave as
knife swi tches and a rectangular vol tage wave
results.

The foregoing theo ry of ope ration is ske letal ­
there is much room for detai led mathematical
analysis. Admittedly, such analysis can readi ly be
shown to be val id , for we can establ ish the relation­
ships be tween such engi neering parameters as the
applied voltage, oscillation freq uency, and core
characte ristics. Not only is thi s fine and dandy, it is
essential, for otherwise we would tend to avoid the
phenomenon as an interes ti ng, bu t unpredictable
occurrence. But, the author has found something
missing in even the most detail ed treatment of th is
electromagnetic device. Suppose that the inverte r
of fig. 1 was in operation and the output winding
was short-circuited. It is a tribute to the compliant
nature of th is ci rc uit that such a short need not be
destruc tive at all. In well -desig ned inverters, oscilla­
tion simply ceases and the transistors are returned
to their q uiescent states of conduction (because one
transistor is generaly slig htly forward-biased in
order to promote starting, that transistor wi ll draw
a moderate current when oscill ation is inhibited).

Not only can such a short be safely endured for
many minutes, or even hours, but normal operation
immediately ensues when the short is removed !
Why ? The removal of the sho rt from the output
windi ng ca nnot be construed to be the equ iva lent
of c losi ng th e battery switc h, Sw-l. The latter event
produces a transient current in the center-tapped
windi ng, and this current is regenerati vely acted
upon by the " turned-on" transistor. But, lifting the
short ci rcuit ca nnot produce such a transient cur­
rent in the center-tapped winding . And it would be
quite far-fetched to assume th at a wi ndi ng associ ­
ated with an ac tive device must necessarily develop
cyc lical cu rrents under the " guidance" of a core 's
hystersis loop. We ca n clearly see why the vibrator
supply, or the Model " Til igni tion coil can come
alive after removal of an output short, but the start­
ing mech anism in the solid-state inverter under sim­
ilar conditions is more el usive.

It is al l too easy to think of the inverter as a
magnetic multivibrator, that is, as the inductive
cou nte rpa rt of the RC multiv ibrator. Such ci rcuits
do indeed exist and assume the general config ura­
tion shown in fig. 4. (Simple inductors, rather th an
transformers may also be used , but it is then neces­
sary to involve ca pacito rs in the base ci rc uit. To
keep the idea being pursued simple, the transformer
ci rcuit o f fig . 4 will best suit our needs.) The fre­
quency of this relaxation oscillato r is a function of
LlR in an analagous way to which the freq uency of
a conventional RC multivibrator is governed by th e
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Fig. 6-THE SINGLE-ENDED SATURABLE
CORE OSCILLATOR

This circuit tends to confirm the importance of the LC
resonant "tank" as a contributing mechanism to core

saturation.

not every writer who uses the term "magnetic multi­
vibrator" is thinking of such an arrangement as ap­
pears in fig. 4. However, the use of the word, "multi­
vibrator" does tend to conjure up notions of an LlR
relaxation oscillator. It might even be argued that
the overall performance of the inverter suggests
the internal behaviour of some kind of a multi­
vibrator. Whatever nomenclature you decide is ap­
propriate, it remains important to understand that
oscillation does not occur in the manner that it does
in the family of circuits represented by fig. 4. Cir­
cuits of this kind generate a square wave with no
need for magnetic saturation of the cores.

The circuit shown in fig. 5 is very similar in topo­
graphy to that of fig. 1. The modifications that have
been made have been done so in order to bring out
a hidden aspect of the inverter. The circuit of fig. 5
is a push-pull Hartley oscillator. It differs from fig. 1
in that the operating biases of the transistors are
allowed to be determined by each transistor for it­
self. That is, 01 determines (for the most part) its
own bias, and does not have much to say about the
operating bias of 02. The converse, is also true,
inasmuch as the circuit is symmetrical. Because of
the visible presence of capacitor C, it is evident that
each transistor "sees" a resonant tank-circuit. De­
pending upon the amplitude and the purity of the
output wave desired, the transistors can be biased
to operate in class A, B, or C. (The vacuum-tube
counterpart of this circuit was at one time used by
hams, particularly those who wanted to be known
for having a rig somewhat different from the com­
monplace "TNT" transmitting circuit.) An interesting
aspect of this push-pull circuit is that it will happily
perform as a single-ended oscillator if one of the
transistors is pulled out of its socket.

If you were inventing the inverter, it is quite prob­
able that you would think of using a push-pull self­
excited oscillator such as fig. 5. Of course, it need
not necessarily be the Hartley type. And, it is likely
that you would think of arranging its feedback and
its " grid-leak" bias so as to attain an over-driven
condition. In this way, you would get a non­
sinusoidal output - maybe a trapazoidal wave. But,
you would never coax a nice square wave out of it.
In the course of your experimentation, it is conceiv­
able you might stumble upon the unique opera-
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tiona! mode of the inverter. Supposing that such
serendipity prevailed, it would be well to remember
how you got to the final result, for the cyclic genera­
tion of the hysteresis loop in no way obscures the
fact that the basic configuration of the circuit re­
mains that of a push-pull Hartley oscillator. This
remains so even though the frequency of the new
mode of operation is not determined at all by the
resonant tank-circuit - it is assumed that a tank
exists in the inverter of fig. 1 by virtue of the distri­
buted capacitance in the windings.

Having now covered topics which may appear
divergent, or of questionable relevance to our probe
into the operating theory of the saturable-core oscil­
lator, it is probably timely to tie things together. What
has been inferred, and what is now stated in so many
words is that one of the ways in which this circuit
can start is by attempting to oscillate as an LC
oscillator. This attempt quickly gets the core into
saturation, whereupon other mechanisms assert
themselves and maintain operation in which the
hysteresis loop of the core is repetitively
traced. The resonant frequency of the LC tank is
very high. This is generally true because the tuning
capacitance derives mainly from stray capacitance
in the windings themselves. However, the resonant
frequency is still much higher than the switching
rate of the transistors even when a physical capaci­
tor is connected across the "tank". Such a capac­
itor appears in many circuits as a means of atten­
uating switching spikes. Because of the tendency of
the lC oscillation to be high in frequency, the
switching transitions can be very fast - as the
'scope display of the output wave from these err­
cults reveals.

Thus, when the secondary short is removed, the
circuit will commence an lC oscillation. It is true
that the "tank" 0 presented may be quite low, be­
cause of the low C/l ratio for parallel resonance.
But, at the same time, it is to be remembered that
power transistors have exceedingly-high transcon­
ductances. The mere start of an lC oscillation suf­
fices to speedily bring the core to point " A" in on
the hysteresis loop of fig. 3. Thereafter, the oscilla­
tion mode is governed by the hysteresis loop in
accordance with the explanation previously given.

Suggestive evidence that such reasoning is valid
is provided by the circuit of fig. 6. Here, we have
essentially a single-ended version of fig. 1. Opera­
tion is similar, but efficiency is lower, and the action
is not so sure-fire. This circuit often appears in d.c.
supplies for Geiger tubes, or for other low-power
loads. The capacitor, C, is generally given credit
for "resetting" the core in lieu of an alternate
switching transistor. From our point of view, how­
ever, this is a resonating capacitor for the "tank".
Such a physical capacitor provides the lC circuit
with a higher 0, that is, with greater energy storage
than would obtain from stray-capacitance alone.
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Fig . 7-A FEW OF THE WAYS IN WHICH
ELECTRICAL ENERGY CAN BE TRANSFERRED

(A) Transformer action-input and output windings are
linked by mutual magnetic ttux,

(B) Capacitor " displacement" current.
(e) Common circuit impedance. Z.
(0 ) Opta-couoter

(E) Nucfear magnetic-resonance. (Exciting coil and pick­
up coif are arranged at right- angles to one an­
other to prevent ordinary transformer-coupling.)

(F) Extra Sensory Perception. Often alleged to be in­
stantaneous and independent of distance.

( G) Radiation at radio frequencies
(H) Parametric frequency doubler.

Interestingly, this circuit also takes th e form of a
tree- runninq blocking osc illato r. Vi rtual ly all litera­
ture dealing with the princip le of operation of the
blocking osc illato r associ ate the rise and fall of the
pulses to th e constants of the LC " tank",

Hop eful ly, we are now convinced that a hysteresis
loop does not, of its own intrin sic nature, supply
neqatlve-resistance, amplify, or produce dynamic
switching. We may next investigate a ve ry interest­
ing mode of electrical energy transfer based on a
novel electromag netic-device. How many ways can
you think of for transferring electrical energy? There
are, of course, electromagnetic coupling (t rans­
former action), capacitive coup ling via the so-called
" displacement cu rrent " , couplings brought about
by mutual impedance between ci rcuits, and elect ro­
magnetic radiation. A few of these energy transfer
mechanisms are illustrated in fig . 7.

There is, however, yet another arrange ment fo r
coupling elect rical-energy from one ci rc uit to an­
other; one that has been somewhat overlooked
th eoretical ly, and neglected in practice. Consider
the c razy device shown in fig. 8a. A goofy tran s­
former if ever th ere was one ! But, hold on a moment
- this is not a transformer, for the magnetic fl ux of
the " primary" winding ce rtainly do es not link the
turns which comprise the output, o r "seconda ry"
winding. Every transformer is, fi rst, and foremost,

dependent upon a magnetic flux which is mutual to
both windings. What goes on here?

For wa nt of a better name, we may ca ll the con­
traption of fig . 8a a parametric conver ter. Th e in­
du ctance of the output c i rcuit is modulated by the
magneti c flu x of the input c ircuit. This occurs be­
ca use of th e generall y non-linear relationship that
ex ists between the magn etic permeabili ty of ferro­
magn etic material and the magn etizing fo rce. It
hap pens to be a fact of life that energy can be
" pumped" into a circuit if its inductance is varied.
But, the " pumping" must occur in such a way that
more energy is transferred into, than out of, the cir­
cuit by the pumping action. This requ irement is
satisfied when the input frequency coincides with
the resonant frequency of the output winding. Under
such conditions, the phase conditions shown in fig .
8b prevail. Note that, unlike the conventional trans­
fo rmer, where th e induced secondary voltage is
either in phase, or 180 degrees out of phase with
the primary vol tage , this phase relationship is ninety
degrees for th e paramet ric converte r. Other interest­
ing features of th is device are as foll ows:

• Off-resonance, the outpu t fal ls to zero. (Except
that it wi ll also ope rate as a frequency multi pl ier
wh en the source supplies a sub-multi ple of the
resonant frequency.)

• No matter what th e wave shape of the excita-
•
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Fig. a-THE PARAMETRIC CONVERTER
Inasmuch as the input and output windings are not
linked by mutual path of magnetic flux , the device can­

not be classified as a transformer.
(a) Physical details for an experimental converter.
(b) Phase relationship between input and output wind­

ings. This pertains to resonant operation. Appre­
ciably off-resonance, there is no output.

Fig. 9-THE LORAIN SUB-CYCLE RINGER
The production of a subharmonic as a direct conse­
quence of circuit non-linearity is theoretically impos­
sible. Yet , th is electromagnetic arrangement appears to
accompfish such a result. Actually, the 20 Hz is the
difference frequency between the 60 Hz input and an
" internal" 40 Hz signal which is the 2nd harmonic of
20 Hz. The 40 Hz signal may be construed to be gen­
erated by the non-linear inductance of L1. By assuming
the circuit to already be in operation , the interaction
between the three frequencies mainta ins he operation­
the 20 Hz is doubled to 40 Hz and the " mixing" of the
40 Hz and 60 Hz frequencies . in turn, yields the differ­
ence frequency, 20 Hz. L1 behaves as both "mixer" and

" frequency multiplier" .

can be either layer, or "scramble" wound. With an
output capacitor of 0.05 pF, operat ion shou ld be at­
ta ined in the 40 kHz to 60 kHz region. Excitation ca n
be with sine, triangular, or square waves. The ex­
perimentally-inclined ham may wish to investigate
the properties of this device at higher frequencies
and power levels. Some possible uses which co me
to mind include baluns. RF power ampli fier "tank"s,
interstage impedance match ing, and harmonic
fil ters.

The electromagnet ic c ircu it shown in fig. 9 is a
simplified version of the Lorain sub-cycle ri nger,
once widely used in telephone wo rk. Here, as with
the device previously described, non-l inear mag­
netics are exploited for a useful resul t. The intrigu­
ing thing about the sub-cycle ringer is that frequency
division is ach ieve d. This is apparantly contrary to
the Fourier theorem, from which we can antic ipate
only higher harmon ic frequencies from the inter­
action of an ac signal and a non-linear parameter,
such as inductance. How does it then come about
that a sub-harmonic of the impressed frequency is
prov ided by this rather simple assemblage of pas­
sive components?

It happens that there is no way in which the mere
condition of non-linearity can cause a fraction of an
applied frequency to generated. Something special
and unique must be done to bring about such " im­
possible" operation. Much insight into the true
nature of the sub-cycle ringer can be attai ned by
contemplating a somewhat analagous frequency­
divider known as a regenerative modulator. In the
regenerative modulato r the essential funct ion
blocks, and the signals needed to produce fre­
quency division are clea rly delineated. In the sub­
cyc le ringer, they are concealed. Fig. 10 shows a
trans istor rege nerative modulator which, like the
sub-cycle ringer, divi des incoming 60 Hz down to
20 Hz. Our procedure in describ ing the theory of
operation wi ll be to assume that the ci rcu it is al­
ready in operation, then to show why it co nti nues to
operate.

The input stage, 01 , has two inputs - 60 Hz is
applied to its base, and 40 Hz is impressed on its
emitter. Because this stage operates in a non-linear
mode, the di fference frequency, 20 Hz, is developed
across its tuned output c ircuit . (Non-linearity is ach­
ieved by having the forward bias derive from the
input signals, primarily the 60 Hz input, rather than
from a de source as is commonly done in ord inary
class A ampfification.) Some of the 20 Hz energy
is available for the outp ut, and some is capacitively
coupled to the base of stage 02. This stage is also
operated as a non-linear amplifier. The tuned tank
in its collector circuit se lects the second harmonic
(40 Hz) from the large number of harmonics of 20
Hz caused by the non-li near response of 02. And,
because this 40 Hz signal is " re-cycled" through
stage 01 , the mixing and harmonic generating-

20Hz

Outputl
----~O

c

'"

'"

c

Input

6OH,

tion, the output waveform remains sinusoidal.
• Shorting the output circuit does not increase the

primary cu rrent. Osc illation then ceases.
• The device is not bi- Iateral; if the excitation IS

applied to the output winding , no energy is
transfered to the input w inding.

• As a corrola ry of the above described behavior,
the device provides very high rejection of trans­
ients produced by either source or load.

The author made the experimental parametric
converte r of fig . 7 by placing the two wind ings on a
2" 00 powdered-i ron core of the type common ly
used for antenna baluns, r.f. ta nks, etc. These have
cross sectional area of V2 ", and are convenient to
work wi th . Approxi mately fifty tu rns of # 26 enamel
wire used on both the input and outpu t windings.
The toroidal (input) winding should be placed on
the core first, and it can occupy sixty to ninety
degrees of the core circumference. Both wind ings

L,
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fl ux "l in ks" the field and armature wind ings. So,
co nt rary to a popul ar misconception , th e electrical
energy dissipated in the load is not derived from
th e energy stored in the magn etic field. Thi s is
fortunate, for otherwise it would not be practi cal to
construc t tachom eters and other d.c . generato rs
usmg permanent magn ets, for the magnets wou ld
quick ly "run duwn " - in analagous fashion to a
battery. The t rue function of the field flux is merely
to deflect the free electro ns in the armature conduc­
tors so as to ca use piling up of electrons at one
end and a defic it at the ot her end. In more co mmon­
place language, an EMF is induced in the rotating

Q, . M,~e' stage (tuned to 20Hz l 101- F'eQuencv mult,plv'ng stage
: { t u ned to 40Hz),

T_

Fig. lo-AN ELECTRONIC CIRCUIT WHICH PRODUCES
THE SAME RESULTS AS THE SUB-CYCLE RINGER

This circuit, known as a regenerative modulator, pro­
vides instructive insight because of the ease with which
its functional blocks can be identified. Note that the 20
Hz output is not actually generated as a "subharmonic"
of 60 Hz. Rather, the 20 Hz is a difference f requency,
being the heterodyne between 60 Hz and 40 Hz. The 40
Hz signal is the 2nd harmonic of this 20 Hz heterodyne
product. The operational sequence of this circuit is
most easy to tottow by assuming that it is al ready per­
to rming as described-then , it is readily seen that the
three frequencies continue to interact to mainain

operation.

•

Fig. "-THE DC GENERATOR­
AN ELECTROMAGNETIC ENIGMA

The electromagnetic " coupling " between the field and
armature windings is such that load current can be con­
trolled by varying the field current but field current is

not responsive to variations of load current.

action conti nue, thereby keeping the ci rcuit in
ope ration. Note that , despite the non-linearity of the
two stages, no actual frequency-division is (nor can
be) accomptis 'reo wi thin th e ci rc uit. Rather, th e sub­
input frequency delivered at th e output term inals is
the consequence of heterodyne action.

Return ing now to the magnetic sub-cyc le qener­
ato r of fig. 9, an analagous reason ing applies to its
operation. Although, L1 is not tuned, a 40 Hz signal
is developed across is because of the non-linear
inductance it offers to the 20 Hz signal produced in
the tuned wi nding of T1 . At the same ti me, L1
" mixes" the incoming 60 Hz signal with the 40 Hz
component. and thereby provides 20 Hz pulses to
T1 , constantly rep lenishes its energy so that a con­
stant 20 Hz output signal is available. As with the
transistor circuit of fig . 10, no output exists without
the 60 Hz input. Both circuits operate as " stimu­
lated oscillators". But. because the magnetic sub­
cycle generator has no internal amplification, it is
not so readily made self-starting . A momentary
short-ci rcuit across L1 produces a large transient
which provokes the circuit into operation. (Al­
though not shown in the si mplified schematic of
fig. 9 the actual Lorain sub-cyc le ringer used a relay
to perform this shorting action during start-up.) For
the experimentally inclined, there might be some
interesting possibilities fo r an audio-f requency ver­
sion of th is system fo r c.w. sig nal processing at the
output of a receiver. Permanent magnets and ex tra
windings for d.c. will be found useful for atta ining
the requ isite non-linear ity of the co res.

A situation apparan tly contra ry to " common
sense" exists in many electrical mach ines. In the
d.c. generator, such as shown in th e semi-schematic
illustration of fig . 11, the rotating armature could
produce no current in the load if the field flux were
absen t. By the same tok en, th e st ronger the field
flUX, th e higher is th e vo ltage developed across the
load, and th e greate r is the current forced through
it. Indeed , a rheostat, A" is commonly used to con­
trol the voltage and current delivered to the load.
This is not less than reasonab le consideri ng the
electromagnetic coupl ing which must exist between
the field and armature windings. In view of th e fact
that a.c. is ac tually induced in the armature (and is
subsequently recti fleld by the commutator) . it might
ap pear that thi s electromag netic coupl ing is similar
to that in an ordi nary transformer. But, how does
one account for the fact that a change in load
demand, say by varying RI> does not cause any
change in the field current, Ir? Here, as with the
parametric converter, we find a strange departure
from conventional transformer-action. In this case.
however, we cannot attribute the behaviour to para­
metric phenomena.

The resolution of this dilemma stems from the
recognition that the field and armature fluxes are
spatially in a quadradture relationship - no mutual
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and imagine it to comprise lines of force arrayed
perpe ndicular to the surface of th e earth. For the
purpose at hand, it is not of any consequence
whether the magnitude of this vertical flux is the
same in a and b of fig. 12. We simply wish to ascer­
tain whether the detector connected to the metallic
wings will record a cu rre nt or voltage proportional
to the speed of the aircraft. Apparant ly, th is will not
be the case in b because the leads associated with
the detector would have the same EMF's induced in
th em as have th e wings. So, no net voltage would
be developed across the terminals of the detecting
device. Thi s suggests th e technique shown in c
wherein the detector leads are magnetically
shielded. Wil l this strateqern wo rk?

In order to evade the barrage of letters which are
surely destined to innundlate the author if either
conclusion is cited, no direct answer will be given.
However, some very suggestive clues may be fer­
reted from somewhat-similar electromagnetic
situations:

In d of fig . 12, we see a practical arrangement for
mon itoring liq uid flow in a pipe. If th e ampli fie r has
a high impedance, th e flui d may even be a moder­
ately good insulator. On the other hand, a fluid with
good conductivi ty will generally make the task
easier. (prov ided. there is no electro-chemical re­
action at the probes) Here, we have a conductor
" cutt ing" magnetic flux, even though the " conduc­
tor" is continuously replenished with the passage of
time. The faster the flow, the greater is the induced
EMF developed across the probes. Similarly, the
Faraday disk generator of fig. 12e continuously sup­
plies new conductor material so that the " cutting"
of magnetic flux occurs withou t interruption. Con­
sequently direct current is generated with no need
for the rec tifying action of a co mmutato r. Can one
meaningfully relate the situations depicted in (d)
and (e) to that of (c)? In (d) and (e) we enjoy the
luxury of a confined magnetic-field so that the de­
tector leads have no EMF induced in them. Of
course, we hope to accomplish the same result
with the aircraft by shielding the detector leads.
Also, in (d) and (e), the detector is in the same ref­
erence frame as the field . In the aircraft, the detec­
to r is in the same reference frame as the co nductor.
(the wi ngs) . Without splitting hai rs, or bringi ng the
princ iple of relativity into the pic ture, can we decide.
in a qualitat ive may, whether the idea portrayed in
(c) is feasable?

Whatever your evaluation, it is hoped you will
decide you have been served a tan talizingly good
meal and wil l be of a disposition to return fo r repeat
orders! •

' 01

,OJ

'el

Different i••
. mplifieor

N

,.,

Plast ic
pipe

I II I III

ce ~

armature. This req ui res vi rtually no energy from the
field . Whe n current is demanded by a load, the
requisite energy is supplied by the mechanical driv­
ing sys tem because the generato r then develops
" motor action". From Lenz's Law, this motor action
is in the opposite rotat ional di rec tion from which
the generator is bei ng driven. In any event, the fie ld
circuit could care less - its deflective action of
electrons in the armatu re conductors is as easily
accomplished at heavy as at light armature loads."
And that is why the cause and effect relationship
between field current and armature current is a one
way street!

For desert , we finally are served the con troversial
situation depicted in fig. 12 abc. Except at the mag­
netic equato r, the earth's field ca n be resolved into
vertica l and hori zontal co mponents. The ordinary
compass responds to th e horizontal component. A
less commonly-encountered instrument, the dip
meter, responds to the vertica l component. We will
concern ourselves only with the vertical component,

'Second order effects, such as armature reaction , are
not considered here. For greater insight into the be­
haviour of electrical machines see the author's Howard
W. Sam's book, " Electric Motors & Electroni c Motor
Control Techniques" No. 21340.

Fig. 12- ELECTROMAGNETIC FOOD FOR THOUGHT
Cutting the flux may not be "cut and dried,"

(a) Side view of an aluminum-clad aircraft flying through
the vertical component 01 the earth's field.

(b) Head-on view of craft flying through vertical com­
ponent of earth's lield. A detection device is de­
ployed in order to measure the EMF generated in
the wings.

(e ) Same as (bJ. but the leads to the detector are mag­
netically sh ielded.

(d) Liquid-ffow measuring system.
(e) The Faraday disk generator,
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a m onthly featu re by

ADRIAN WEISS, K8EEG

The art of very low power operat ing

The ,id1 QRPp stenon 0 ' Arl P,lhl/o.e, K9KXE, (4707 N_ Mon ilo r, Chicago, III. 60634).
Ar' is a member 01 the QRP fralerm ty . having decided ' 0 give it j try otter rei/ding
some bac lt. issues 01 t no M,I/'W.1"_ 11le an tenna system is a ' rap vertical, ground
mounted, wi,h no r.1d ia ls , ,1nd su rrou nded b y bushes .m d bu i ld ings . a very poor s,tua­
uoo. Nonemotcss , he's had the thrill o f work ing CA on 40 cw as welt ,1S o ther erees I
o f the country . He ro -c morea ,lnlil teur r ..d io viiI QRPp anor a fong fayoll , .1nd says he

th inks lIe 'tt s la y now' Gre.d '

The Old Tube-Hound
Go es Solid State

B ac k in the spri ng of 7 1 o r there­
abouts, al the time th at my efforts
with The Milliwatt and QRPp began
10 bear some fruits, I had a surpr ise
visit from a fellow thai I heretofore
had known only Irom hi s d elightfu l
manner of writ ing about mundane
electronics subjects for the maga­
zine. In fact. I'd invited C.F. Rockey.
W9SCH. 10 jo in the stat ! as a con­
tr ibuting ed itor with no responsibility
other than a con tinual fl ow o f infor­
mative technica l articles wr itten f rom
a perspect ive thai had been vitalized
through some four d ecades of ham­
ming and teac hing electro nics to
soot-nosed high sc hoo l kids. Rockey
knew h is sluff and could gel it ac ross,
'cause he'd turn o ut a couple First
C lass Commercial s eac h yea r fro m
his electronics program at New T r ier
H ig h School , That's a h ig h schoo l , by
the way , He w as espec iall y p leased
w hen o ne of hi s kids, " Sc h litzy "
Schi llerelf, W B9CXN , f i rst brok e into
prinl in The Milliwatt and the n in
ham radio. Pret ty good leac hing jo b
fo r an o ld fogey l ike Roc key (that's
what I a lways cal l him, as I never
have managed 10 lind ou t w hat the
" C.F." s tands for! ). Rockey is o ne o f
those guys w ho doesn ' t li ke the li me­
li ght and p refe rs 10 pass on his elec ­
tronics wiza rd ry on an individ ual
basis.

Well , as I was saying, he popped
up one mo rning in the wi lds o f South
Dakota and w e had a very pleasant
visit with h im and his c ha rming w i fe
Fran, who is also a teacher. Deligh t­
fu l , cultured co up le, to say the le as t.
Amateur radi o will always be healthy
as lo ng as there a re guys l ike Rockey
around 10 instill the o ld ideali sm into
the younger generation o f hams. But
I keep getting o ff the sub ject. We
B S 'd about g eneral matter s and
quickly set the world s traig h t (those
were the Nixon days) and without
missing a st ride we tidi ed up the

"63 Suburban Estates, Vermi l l ion , SO 57069

wo rld o f Amateur rad io . We philo ­
soph ical types are blessed with tbo
knack of CUlli ng through a ll lhe
balderdash a nd gett ing to the es­
senc e of matters expedit iously . With
ser ious concerns o u t o f the way, I
showed Rockey some o f the " pr ide
'n' joy " products o f my c reative e lec­
tronics gen ius-art o f wh ich we re
p .c . board solid-state types. Thai
kind o f fl uste red the Rock and got 'Im
ranting about the vi rtues o f lubes
and the evi ls 01 so li d -s ta le. Now,
d on't get the wrong p icture. Not that
he didn 't know anylhing abou t so l id ­
slate. Why, back in '55, o r was it '57,
I don ' t remember which , he c ajoled
his boss into using some leverage 10
acquire a coup le 01 those new­
fang led "t ransoestors" from a fri end
at Be ll Labs. and Rockey had hi s
fun w ith 'em. Even got one 10 o sci l­
la te up around 1300 KHz. His boss
wasn 't impressed. To ld h im tha t

nothing would ever come of those
lillie g adge ts, c l inch ing h is case by
proclai ming that vacuum tube sta te­
o f-art had reached such a heighI o f
sophistication that vacuum tubes
would never be replaced , nor was
there any need to try. Well , there 's
no need to identi fy his boss in p r in t,
not now, a t any rate.

To get back to my story, I remind ­
ed the Rock of that episode in his lite,
and he e nded up admilling for all h is
earlier bluster, that transistors are
w onderful little gimmicks and he 'd
rcnuv like to linker with 'em , bul by
q arsh, they we re just 100 d anged
lillie for hi s clumsy paws to wo rk
with . Well , f forge t a ll that I said to
motivate h im into trying so lid -sla te
anyway, bu l I do reca ll te l l ing hi m
that he cou ld do po int-to-point wmnq
ra the r poc o board stuff as lo ng as he
didn 't show it to anyo ne, anti o the r
s tu ff li ke th at about maintai n ing the
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Image of QRPp'ers as being right at
the front of the modern wave of de­
velopments in all respects. While, this
whole incident took place quite a
whi le back and several W9SCH
" tube" designs ago, but the Rock
finally could no longer resist. He
went solid-state. Yep. And without
any prompting on my part, he sent
me the following testi monal with the
appropriate moral in its conclusion.
Without further ceremony, I pass it
on for the reader's edification and
emulation.

W9SCH 80M Solid-State
Transceiver

After 37 years of using, and mis­
using the good old fire-bottle, I have
finally gotten up the nerve to try an
ail-solid-state job. This wasn't easy,
after absorbing the gloom and doom
that fills the literature in th is field.
One ham radio article recently was
filled with Faustian foreboding, al­
most. It's enough to scare a poor boy
half to death, it is. But, after all, Ten­
Tee has been building these things
on quite a scale now, and they're not
necromancers--or are they?

Upon reviewing the junkbox stock,
the meager cash supply, and my few
viable brain cells, I decided to tackle
a li ttle 80 meter c.w. transceiver in
the Ten'tec-esque manner. Fig. 1
shows the resulting circuit. It took a
while to get it in to that form. To para­
phrase an old U.S. Navy proverb:
" Transistors, li ke the sea, are not
in herently troublesome, but they are
horribly unforgivin g of human error."
That's about the sum and substance
of my experience in th is project. You
can slap a vacuum tube in the face,
time and time again, and it wilt come
back for more of the same. Not so a
transistor; one little boo-boo will ki ll
an expensive transistor in a milli­
second or so. With transistors, there
is no second chance to err.... So,
being the inherently sloppy type, my
first adventure w ith h.f. solid-stale
power was something of a fachrymae
rerum.

Low-level, low frequency transistor
circu itry is no problem, really. In
fact, it seems less fuss and bother
than the analogous tube layout For
instance, our FET v.f.o. and source­
follower worked just deliciously, right
off the bat. In fact, this is probably
the c leanest, most stable, and least
fussy v.t,o. that I've ever built. Gone
are the microphonics and those eso­
teric little hums that plague the tube
v.f .o. The audio amplifier for the re­
ceiver also amazed me by its lack of
fussiness. A tube amplifier with four
stages and this degree of gain would
probably " moto rboat" its fool head
off, unless it were carefully de-
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coupled etc. The transistors are as
well-behaved as they ca n be, with no
special precautions taken whatever.
Indeed, everything went so well wi th
the receiver that I began to th ink that
I had th is scud-state stuff " made in
the shade with lemonade," as they
say. But ah, hubris! Litt le did I know
the agony ahead. ..

So, I went b lithely on to the final
ampli fier. It completed, I coupled up
a 15V "series" type Christmas-t ree
bu lb (my favorite r. t. indicator) to the
tank circu il. Flipping on the battery,
I fully expected to warm my soul in
the effu lgent glow of the bulb. But,
alas, not so. What did I get? Gar
nichts, as we say in German-plenty
of good 01' nothing !

For gawsh sakes, how could a
simple thing like this fai l to work?
But, there it was-the 2N4427 was as
dead as a week-old baloney sand­
wich , shot right through the collecto r
junction . Ano ther, more-tho rough
check of the wi ring with a v.o.m.
exposed no faulls. So, I pu t in an­
other transistor .. . foolish, foolish old
man, this one, too, bit the dust
quicker 'n a boss-opera Indian. This
was too cotton-pickin' mucb. I de­
cided to quit and think things over a
bit. Two Excedrin headaches and
another transistor later, I decided to
try it with only six instead of twelve
volts. Now we were getlin' some­
where, as plenty of "soup" was light­
ing up the r.f. bulb. But. behold, the
thing was oscillating like a drunken
cowpoke in a hoedown contest! Ap­
parently, what was happening

seemed to be that the transistor
th rew itself in to osci llation wi th
twelve volts and the excessive cu r­
rent perforated the junction. With six
volts, however, there was not enough
energy present to wreak such havoc.

I finally shunted the thing down
with a 27 ohm resistor in the base
lead. That cooled th ings off suffi ­
ciently to risk anot her twelve volt
run. This time the transistor survived.
Now that I was getting a goodly gob
of " soup" into the r.f. bulb, about a
watt with two watts input, I decided
to try the th ing w ith a live antenna.
Yes, it put the stuff into the antenna
all right, but on all k inds of frequen­
cies where it shouldn't have.

More diddl ing fol lowed. I found out
that when the books say thaI the out­
put impedance of a power transistor
is low, they mean low! This amounts
to one-half of the d.c. collector re­
sistance. In my case this is, ball­
park, about 80 ohms. Assuming a
minimum loaded Q of 10 fo r the tank,
a bi t of stick-slipping (Ed. Note: the
slide-rule, which consisted of a fixed
set of scales, and a sliding stick with
another set of scales, was formerly
used as a mathematical calculator
before the time of minicalculators)
revealed that the collector should be
tapped about one-fifth of the coil
turn s up from the cold end. And mine
presently was tapped about two­
thirds of the way up. Any loaded a
the tank exhibited under such con­
ditions was purely coincidental! Mov­
ing the tap down to where it be-

longed cleaned up the signal im­
mensely.

Of course, I was favored with para­
stttcs, the whole doggone collection,
includ ing TVI, and that sick-sounding
hiss that sounds just l ike an old
quenched-spark signal as received
on an oscillating detector, and is
spread out allover the band. A little
five-turn , V4 inch diameter "choke"
in each co llector lead of the driver
and final, and a five ohm resistor in
series w ith the final base, seemed to
lick these parasttlcs fairly well. When
the fe rrite-beads that I ordered from
Californ ia come, I expect them to do
the job even bette r.

Now the output and efficiency
were reasonable--about one watt
output fo r 1.5 watts input. The tank
ci rcui t tuned as a tank circuit should,
and there was no detectable spurious
signals lurking about that I have
been able to find. There was a
smi rch of cross-hatching on Chan­
nel 2 on a rabbit-eared boob tube
ten feet away, but all other channels
were clear. After a week of operat­
ing, I had no complaints from the
neighbors. The receiver works sat­
isfyingly well despite its simplicity; it
compares favorably with that in my
PM-3 (allow ing for band differences )
and there's not much I can hear on
my faithful old HRO that I can't hear
with this job. The phones are full of
workable signals every night. and
I'm sure there's l ittle I could work
with two watts that I can 't hear with

(Continued on page 73)
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CQ Reviews:
The Palomar Engineers

IC Keyer

BY HUGH R. PAUL' . W6POK

C ontrary to rumors currently in vogue, c.w. is not
dead. In fact c.w. is more fun than ever once you
have mastered the use of a good electronic keyer,
such as the one pictured here, manufactured by
Palomar Engineers of Escondido, California.

Powered by an externally mounted 9 volt transis­
tor radi o type battery, the Palomar keyer employs
CMOS (compli mentary metal oxide semiconductor)
c i rcuits. The key up cu rrent is so low that an on-off
switch is not requi red .

Modes of operation include Automatic for both
dots and dashes or Semi-automatic for dots only
with dashes being made manually. Iambic operation
provides alternating dots and dashes when both

•291 Macalester Drive, Walnut, California 91789

The Palomar Eng ineers Ie C. w. keyer.
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paddles are squeezed . The series ca n be started
wi th either a dot or a dash dependi ng on which
paddle is squeezed first. This latter mode contrib­
utes greatly to keying ease and speed , once the
operator has learned the technique.

Keying speed is continuously variable from 5·50
w.p.m. The bui lt in keyi ng monitor has a volume
control th at can co mpletely sil ence the monitor if
the keyer is being used with a transceiver wi th its
own c.w. monitor.

You need not worry about damage to the inte­
grated circuit and associated components when
using this keyer with transmitters employing cath­
ode keying. A heavy duty Signet relay with un­
grounded contacts actually does the keying. This
relay is not a " reed" type, thus is not subject to
st icking when keying high voltages and cu rrents.
Neither was any contact " bounce" exhibi ted, re­
gardless of the keying speed.

All circuitry is housed in a die cast aluminum
box, which provides good r.I. shielding. Add to this
feature, good internal filtering of keying and power
leads and you have a package that will perform
reliably in high r.t. fields .

The standard keyer package includes the heavy
duty sq ueeze paddle and sells for $87.50. The
heavy base is an option as a cost of $10. If you al ­
ready have a good paddle, you ca n purc hase the
electronics for $67.50. Provision has been made for
plugging in a straight key, should you desire.

I have used the Polomar Ie keyer for about three
months and have found the performance to be top
notch. I did find that when using the optional heavy
base, the paddles were just a bit too high fo r max i­
mum keyi ng comfort. When the base was removed,
the keyer had a tendency to creep. Thi s was solved
by using double backed tape to secure the keyer to
the desk. If you have large hands you will probab ly
find the added height provided by the heavy base
to be an asset. _



a mon thly featu re by

HERBERT S. BRIER, W9EGQ

Novice
"How to" fo r t he new comer t o Amateur radio

Television Interference

D oyour neighbors blame you and
your transmitter for every defect in
their television reception? Does your
family run into your radio room to
see what you ere doing every time a
black bar or a colored herring-bone
llits across the family TV screen?
Even when you are slouched on the
couch staring at the big tube with
the rest of them? Does your TV pic­
ture dance and jerk and change
color with every dol and dash or syl­
lable into the microphone? If you
answer such questions in the affirm­
ative, you are one of a big family­
radio amateurs who automatically
get blamed for e!t television inter­
ference (TVI) in a neighborhood, no
matter what the actual cause.

One of the causes of the ris ing
number of TV] complaints is the
great inc rease in the number of 27
MHz CB operato rs. Their second
harmonics fall in the portion of
channel 2 that is most susceptabte
to interference. Signi fica ntly, the
FCC has fou nd that TVI f rom th is
source is tied to th e use of illegal ,
high-power ampl ifiers. Unfortunately,
the public sees no difference be­
tween amateurs and CB operato rs.
Consequently, when thei r town coun­
cils pass ann-tower and other re­
strictive laws to cont rol the nuisance.
they penalize law abiding amateu r
and CB operators more than the
scoff-laws who can ruin TV recep­
tion with an attic antenna as well as
with one SO to 100 feet high.

Two things you can do about the
problem is 10 make sure that you r
own signals are not on more local
TV screens than ABC, CBS, and
NBC. networks combined in your
neighborhood ; and cooperate with
other operators. no matter what type
of license they have, in working on
their TVI problems. The logical place
to start is at your own television re­
ceiver. It is not absolutely necessary
that your receiver be completely

'409 So. 14th St., Chesterton, Ind. 46304.

clean of TVI before neighboring sets
can be clean . At extremely close
ranges, an additional few feet of
separation between a transmitting
antenna and a TV receiving antenna
can make a big difference in TV!.
Nevertheless, it is a psychological
plus if you can demonstrate that
your transmitter does not interfere
with your own TV reception .

Tune up and operate your trans­
mitter in the normal manner and cb­
serve the effects on you r TV
reception on all locally-active TV
channels. Replace and tighten any
pieces of shielding and screws on
and in the transmitter cabinet. II you
have more than one antenna, make
the test wi th all of th em. Eliminate
all loose and corroded connections
in all the antennas-including the
TV antenna, i tself-whether they are
being used or not. Also, t ighten up
all guy wires, ground wi res, metal
clothes l ines, ra in gutte rs, p ieces of
metal sid ing on build ings. Corroded
or loose connecti ons in any conduc­
tors in a strong r.f. field become
non-linear cond ucto rs th at generate
ha rmonics and mixing products from
the r.t. field and radiate the new sig·
nals in to the atmosphere to be
picked up by the TV antenna. All
cabine ts should be connected to the
best ea rth ground available through
short, heavy conductors.

Theoretically, with equal separa­
tion between the horizontal TV an­
tenna and the transmitting antenna,
a vertical transmitting antenna
should pump less undesired radio
frequency power into the TV an­
tenna , than a horizontal antenna
would , because of the cross polari ­
zation of the antennas. On the other
hand, the radiating portion of the
vertical antenna is often closer than
a horizontal antenna to the TV an­
tenna and its feed line subjecting
them to a more intense interference
field.

If your TV reception survives these
tests, you can be sure that your
transmitter is not radiating a great

amount of harmonic and spurious
signals in the local TV channels and
that your TV receiver has sufficient
selectivity to resist overloading by
the strong fundamental signal from
the transmitter. But suppose you dis­
cover that you r television set tells
anyone interested when you are on
the air, how do you decide whether
it is a transmitter fault or a receiver
fault? And what do you do about it?
Reserve [udqement, but install a 300­
ohm high-pass filter on the receiver
and a SO-ohm low-pass fi lter on the
t ransmitter'.

Telev;s;on H;gh·Pass Filters
The st rong fund amental signals

1 tow-pass and High-pass f ilters are manu­
factured by A. L. Drake Co., Miamisburg,
Ohio 4 53 42 ; and Barker & Williamson,
Canal St., Bristol, Pa. 19007, and others.

Harold W. Case, WN7DHE, 2191 Michigan
St. , Raymond, Wash. 98577, has his Ken­
wood T$-520 trsnsceiver tucked into a
corner of his mobile home. It is connected
to a home-brew, 2 element, 15 meter Quad
antenna. He says the antenna is a reaf DX
worker, but he did not present any evr­
dence. We are sending Casey a one·year
subscription to CQ for submitting this pic­
ture to our monthly Photo Contest. It you
wish to enter, send a clear picture of you
at the controfs of 'our amateur station
with a lew facts about your radio career
to : CQ Photo Contest, c /o Herbert S. Brier,
W9AD , Novice Editor, 409 South 14th St.,
Chesterton, Ind. 46304. Non prize winners
will also- be published as space permits.
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from a transmitting antenna near a
television antenna may overload the
TV rece iver circuits and deteriorate
the received picture and sound. This
overl oading type of interference most
frequently involves channel 2 and
the 50, 28, 21 , and 28 MHz amateur
bands but can involve other chan­
nels and bands. The standard cu re
for television receiver overloadi ng
from strong, out of channel signals
is to install a 300-ohm television re­
ceiver h igh-pass filter between the
TV antenna feedl ine and the TV re­
ceiver tuner antenna input terminals.
Disconnect the 3OO-ohm antenna
feedl ine from the tuner and connect
it to the filter input terminals. Then
connect the output term inals of the
high-pass filter to the input terminals
of TV tuner with short leads.

Several manufacturers of tele­
vision receivers will supply high-pass
filters for use with their television
receivers, if it is shown that one is
necessary to reduce interference to
their rece ive rs. The usual procedure
is for a techn ic ian to install a high­
pass filter tempora rily : If the filter
helps, get one from. the man~facture.r

or his representative and Install It
permanently. Some high-quality . TV
rece ivers come equipped with hiqh­
pass filters .
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Transmitter Low-Pass Filters
After installing a high-pass fi lte r

in your television receiver, the next
round in the TVI battle is to insta ll a
50-ohm low-pass filter at the output
te rminal of your transmi tter. Bolt the
f ilter to the transmitter so that its
input coaxial fitting can be con­
nected to the output term inal via a
short length of coaxial cable and
appropriate connectors. After t.he
low-pass filte r is permanen.tly In­
stalled . treat its output terminal as
the new output term inal of the trans­
mitter ; so that only filtered r.t. energy
is fed to the antenna from your
transmitter.

TVI Primer
The composite television signal is

six MHz wide. The video carrier is
1.25 MHz above the low frequency
limit. the color subcarrier is 4.58
MHz above the limit, and the sound
carrier is 5.75 MHz above the lo.w­
frequency limit. Any e xt raneous sig­
nal falling in the passband .ca.n
interfere with a TV signal , If It IS
strong enough, but signals falling
near the carrier frequencies are most
troublesome. As electronic circuits
are not perfect , all radio-f requency
amplifiers generate harmonics of th e
frequencies they are amplifying. In
addition, they may generate weak
spurious signals. The ai m in modern
amateur t ran smitte rs is reduce the
strength of the ir second and third
harmonics and " spurs" at least 30
db below the fu ndamental power
(1%), with the average strength of
the h igher harmonics getting p ro ­
gressively weake r. Assuming a fun­
damental power of 100 watts on 21
and 28 MHz, a second or th ird
harmonic 30 db down will contai n
0.1 watts in TV Channel 2 or 3. A
100-milliwatt harmonic might not
sound like much until you remembe r
that the power in the tncomtnq TV
signals are measured in mrcrornrcro­
wa tts.

Because of their harmonic rela­
tions/lips, Channel 2 (54 to 60 MHz)
is most susceptab!e to 27 MHz (CB),
28 MHz, and 14 MHz harmonic sig­
nals. Channel 3 (60 to 66 MHz) to 21
MHz. Channel 4 (66-72 MHz) to 14
MHz. Channel 5 to 27 MHz (CB),
espec ially in the sound channel.
Channel 6 (82 and 88 MHz), 28, 21,
and 14 MHz. Harmonics from the 1.8,
3.5, and 7 MHz bands also fall in TV
channels 2 to 6 ; and harmonics from
all amateur bands up to 29.7 MHz
fall in the Channel 7 to 13 block of
TV channels, but do not cause as
much trouble as in the lower
segment.

The output signal of a well-

shielded, 1.8 to 30 MHz t ransmitter
equipped w ith a good , properly-in­
stalled low-pass fil ter should have
no components st ronger than 80 to
100 db weaker than its fundamental
signal in the TV channels-provided
that the undes ired components do
not escape the transmitter/trans­
ceiver enclosure via voids in t~e

shielding. the power Iin.e, control c ir­
cui ts, or key line. A high-pass filter
at the receiver, in turn, Will prevent
fundamental signals ove rload ing the
receiver front end-again provided
that the undesired signals do not get
into the receiver via the power line.
The net result is that, provided the
incoming TV signals are strong
enough to be useful, they ca~ be
received on standard TV receivers
without interference from amateur
transmitters operating on frequencies
below 30 MHzJ.

Once you achieve the happy state
of no TVI in weak-signal areas. It
becomes a constant battle against
loose, broken, and corroded connec­
tions in the transmitting and tele­
vision receiving antennas. and in
guy wi res, metal towers, and metal
c lothes l ines.

News And Views
In the event that somebody has

not learned the news: Any Novice
who has lost his dist inctive Novice
suffix may add "/N" after his call
sign to identify himse lf as a ~ovice.

if he wishes. The privilege might be
wo rth something in contests where
being or wo rking a Novice l icens.ee
earns extra po ints. As of mid ­
October, over 26,000 p rospective
Novices were enro lled in vol un teer
Novice courses spon sored by ama­
teur radio clubs across the country.
Conside red especially signi ficant is
that-cont rary to usual experience­
th e sizes of the classes have not
been decreasing afte r a few lessons.
On the cont rary, it is estimated that
there will be over 40,000 students in
the classes by January, 1977!

Canadian Novice licenses on the
way? In a recent survey of the De­
partment of Communication's pro­
posal for a Novice type license, 83
percent voted in favor. A no-code
v.h.t. license was approved by a
very slight majority.

You are invited to send your com­
ments, news and pictures for the
"Novice" column to : Herbert S.
Brier, W9AD, Novice Ed ito r, CO, 409
So. 14th St., Chesterton , Ind . 46404.

73, Herb, W9AD

JWe do not imply that things are hopeless
above 30 MHz: just that we are talking
specifically about the lower amateur fre­
quencies.



This ar'icle describes a simple 'echnique for 'he use
of adius'able slug 'uned coils for 'he home cons'ructor.

Front Panel Adjustment
For Slug Tuned Coils

BY KEN CORNELL" . W21MB

"'- He- nu l

Fig. t-s-Cross-sectiones view of the completely assembled
adjustable slug tuned coil. Care must be taken in the

alignment of the slug and rod when gluing.

if mo re than one co il is to be mounted) is dri lled
through with a 5/ 16 u diameter drill. One side of the
bl oc k is then cou nte r-bo red with a d rill the
same diameter as the outside diameter of the coi l
form to a depth of %". The other side of the block
is counter-bored at a suitable diameter and depth
to accept a standard V4 " hexagon nut. I suggest
that the diameter of this counter-bore be slightly
less than the nut diameter across the points of the
hexagon. Cement is applied to the inner nut face
and sides and the nut is press-fit or hammered into
its socket. Be sure not to get cement on the nut
threads.

A sui tab le length of V4" threaded rod (abou t
2% H lo ng) is now screwed into the nut, th rough the
block. The th readed rod is a sta ndard hardware
store item.

The next step is to cement the slug to the thread­
ed rod. I have had excellent results with Goodyear
"Pliobond" cement. The slug should be centered on
the threaded rod and be straight on the extended
centerline of the rod. ... The coi l is now slid over
the slug and is cemented into its respective socket
in the block. . . . .The assembly is now finished and
can be mounted behind the panel by screws, bolts
o r cement . •

-L/_:('48 thre.oed rod

i Panel

.-'---f'1
Wood block or Slnp

Ce m!!nl

M ost radio amateu rs a re familiar with the com­
mon slug tuned coi l as they are exte nsively used
in the r.I. port ions of most amate ur gear. Th e coils
are normally used wi th a fixed capacitor of proper
value to achieve the desired LIe ratio and fine
tuning is accomplished by adjusting the position
of the slug within the coil field . If these coils are
used in r.f. stages thai are " fixed frequency, " there
is no problem as they can be peaked-up on the
desired frequency. There are however, many cases
where these coils are used in circuitry that are not
necessarily " fixed frequency," such as coils used
in an r.t. ampli fier or mixer input for a receiver or
converte r, or low power stages in a transmitter. In
this case, the setting of the co il is normall y op­
timized and fo r maxim um effic iency, it has to be
re-peaked if there is any wide excursion made in
the operating frequency. This can be a nuisance,
as many amateurs have probably experienced. Of
course, a variable capacitor across the coil can
solve this problem, but unfortunately they take up
space and with the growing popularity of solid­
state and compact construction, there must be a
simpler way.

Modifying the Coils
The obvious approach would be to place the coi ls

in a posit ion where they can be adjusted from the
front panel. Unfortunately, the normal const ruction
of these coi ls prov ide fo r chassis mounting and are
not easi ly adapted for panel mounting . Also, the
small diameter threaded rod will not accept the
standard v.. .. panel knob. The problem was solved
as explained below.

The press-fit threaded cap at the end of the coil
is removed along with the slug. The threaded cap
is no longer required . A block of wood (or a st rip,

'225 Baltimore Ave. , Point Pleasant Beach, NJ 08742
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a monthly feature by

IRWIN MATH, WA2NDM

Math, Notes
A look at the technical side of things
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Fig . 2-$chemalic diagram or a recommended e.o. power supp ly lor the DVM, All com­
ponents are mounted on the PC board given in fig . 3. The power tfanslormer is avail·

able Irom Signal trenstormer Co., 1 Julius St" Brooklyn, N.Y. 11212.
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Fig. 2 is a schematic of an a.c.
line operated power supply for those
that wish to build a complete DVM.

Fig. 3 is a V2 size artwork layout
(includ ing power supply) for a
printed circuit board wh ich must be
cut as shown, after fabricat ion, to
produce a separate LED readout
board. The DA-74-1 sheet f rom Sill­
conix gives full scale (1:1) layout art­
work as well as a component
placement layout and complete parts
1ist.

Two other points that we would
like to mention at this t ime is that
the display IS multiplexed (see
MATH'S NOTES August 1976 for an
explanation of multiplex ing) to con­
serve power, and BCD is available
for other appl ications. Since the
9368 is a BCD to 7 segment counter,
the input to this chip, p ins 1, 2, 6 and
7, is conventional {multiplexed] BCD
and may be used with the common
readout lines to drive addit ional

I equipment or circuitry.
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the operations necessary and de­
velops all of the necessary signals
to drive the LED readouts (through a
7416 d river and 9368 BCD to 7 seg­
ment decoder) and display the input
voltage directly. A 555 t imer chip is
also included to provide a reference
" cloc k" frequency for proper opera­
tion of the analog to digital con­
version.

Th e interna l log ic of these two
chips is Quite complex fo r a perso n
not fam iliar with this type of ct rcuttry
and if yo u are really interested , yo u
should also request the LD·110 and
LD-111 data sheets from Siliconix.
They will give detailed t iming dia­
grams, waveshapes. and a complete
explanation,

NOTE;

Fig. f-Schematic 01 the DVM. Typical manufacturers are given
for the Ie's. however any equivalents may be used. The readouts

are manufactured by Vlronix and many other manufacturers.

break into the analog meter market
with competitive digital versions. We
can take advantage of these new
I.C.'s by building relat ively simple
DVM's in accordance wi th thei r in­
st ructions.

The ci rcui t to be described here
has been described by Sil iconix in
their application note DA-74-1, "3V2
Dig it DVM Demonstrati on Board" .
Other manufacture rs no doubt have
similar notes but since the DA-74·1
is the one we are most familiar with
we are present ing th is version here.
Anyone wishing to duplicate this cir­
cui try is advised to write to Siliconix
at 2201 Laurelwood Road, Santa
Clara , California 95054 for a copy of
the note as it will greatly simplify
the enti re task.

Fig, 1 is a sc hematic of the com­
plete 3% digit DVM. It o ffe rs a full
scale ± d isplay of 1999 units (3V2
digi ts) and covers the range of ±
199.9 mi llivolts to -+- 1999 volts with
an accuracy of ± .05% of the read­
ing .... 1 count. Add itional c ircuitry,
not described at this time, will allow
the measurement of amperes , ohms,
etc.

Referring to fig. 1, we see that an
input analog signal is applied to a 5
stage divider that reduces it to the
basic 199.9 mv required by the cir­
cuit. Th is input voltage IS then ap­
plied to a Siliconix LD-1 11 AnalogI
Digital Processor.

This chip compares the input sig­
nal to a stable, accurate, reference
voltage developed by the E507 and
2N4274 transistor. It then produces
an output and cont rol signal which
drive a Siliccnix LD-110 Dig ital
Processor. This chip performs alt of

Moreh,1977 • CQ • 3S
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Fig . 3- 1:1 Artwork won the DVM. The board should be cut after fabrication and a copy of DA-74-1 should be obtained 'Of parts
placement and further details .

WHA.T'S ON Vl F?
Explore down to 30.000 met.,s with II
V l F TUNER . 10-150 KHz in , i1ud ,o aul .
R_e."," O X n"';9..1;on beacons. 24 hour
t"'M s.i!ilnals lind CW we.the, reports ,
$tillndllrd f reque nc ies e tc. EASY to make.
All paru. ease, PCB , inst ruC1,ons e tc ,
ONl Y 5 23.80 a irmail.

"AMBRIDGE KITS ..~ CC KI 0'" SCIIOOI Lana ,
\> MIll o n , ClmDrldll•• U.K.
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GO's Ham Shop is a good source ot
antique and hard to get items. It's a
Iree service for CO subscribers .

Why not start collecting now?

Cost lor the LD-l1 0 and LD-l1 1 in
emau quantities is $7 and $10 re­
spectively. while the 9368, 7416 and
555 together will run less than $5
from standard industrial sources and
much less from the various surplus
houses.

73, Irwin, WA2NDM



a monthly featu re by

WILLIAM I. ORR, W6SAI

Antennas
Design , const ruct ion, fact, and even some f ict ion

"You look like The Great Waldo
Pepper" , I remarked as Pendergast
leaned his Moped cycle against the
wall of his shack and removed his
World War I aviator goggles. He had
a brown ring of dust around his eyes
and mouth.

" How do you recogn ize a happy
moto rcyclist?", he asked.

" I don't know. How ?" , I repl ied.
"By the bugs on his tee th", replied

my friend, with a roar. " Come on into
the shack and see what the mailman
brought me today" .

I followed the World War I aviator
into the radio room and he picked up
a fat envelope and handed it to me,
removing his jac ket at the same time.

" It's from Tommy White, the last of
the Red Hot Antenna men!", I ex­
claimed. What is this rascal up to
now?"

Pendergast bent over the desk and
examined the letter c losely.

"48 Campbell Lane, Menlo Park, CA 94025

"

"Well ", he exclaimed, " It looks as
if K3WBH has come up wi th a two­
band Jog periodic beam for 144 MHz
and 432 MHz. Wasn 't he the inventor
of the Whirling Bedspring Beam.
commonly known as 18 dB and a
cfoud of chicken wire? "

" The same", r replied. " Let me see
his sketch (fi g .1 )." I looked at the
drawing, and said. "Well, it is we ll
known that certain antenna types
operate well on the third harmonic
of the design frequency. Since a
three-to-one relationship exists be­
tween the 2-meter band and the so­
called-¥4 meter band, Tommy took
advantage of th is and built up a two­
band array. Many amateurs are in­
terested In both bands, but have
neither the time nor the inc lination to
festoon their QTH with beams fo r
every band. So this looks like the
ideal solution for the two meter oper­
ator who occasionally works 432
MHz.

" The basic des ign is a a-meter log-

period ic beam which has an auxili ary
set of di rectors for the 432 MHz band.
Tommy estimates the gain on 2­
meters to be about 11 .5 dB over a
dipole, and about 15.5 dB over a
dipole on 432 MHz. Most important.
however, the bandwidth without sig­
ni ficant deteriorati on in ei ther gain or
s.w. r. is 3 MHz on the 2-meter band
and 9 MHz on the 432 MHz band.

" Very c lever", said Pendergast, as
he examined the drawing.

" Tommy says that the four di­
rectors for the 2-meter beam acts as
3/2-wavelength directors on 432
MHz. And to mainta in proper director­
to-direc tor coupli ng on the 432 MHz
band, addi tional half-wavelength di­
rec tors are mounted in between the
larger di rectors" , I said.

Pendergast read from the letter,
" The beam is built on a ¥,,-inch square
aluminum boom, nine feet long. The
parasitic elements for z-meters are
made of ¥a-inch diameter aluminum
tUbing and the parasites for 432 MHz

OA, OA,
0""

"""m

0' , 0"

0', DB, oe"

".

..-- t r -r -t-'·-f'. '· " · ' ~s..~ ' · 0
11 t- 11' , - 11',- 11 ' t-

11 ' 1- I]" 16' , -

- 1-- "'"~ ]"-

12' . - 11 ' .-

- 8--" - 8"-0 -8- - ·

"",.
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Fig. I-Thf! two-band VHF beam of K3WBH. Th is interesting version of the log-periodic yagi antenna provides superior gain on bOth
the 144 MHz and 450 MHz bands. It is built on a 9 foot boom made at -* -·square aluminum tubing. The 2 meter elements are made
at 'HI"-diameter tubing and the 450 MHz elements are made of ';''' aluminum rod. All elements are mounted atop the boom with
tubing clamps. Do not run the elements through the boom. Number B aluminum wire is used tor the criss-cross connections for
the driven elements (DE-l through DE-4). Spacing between the inner tips is 2 inches. The antenna is fed with TV " ribbon" line

" a t points F-F.
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Fig . 4-The original mini-quad loop. Ad
dition of the small " top hat"' wires low
ered the resonant frequency, but not
enough to reach Ihe 14 MHz. band. Load
ing wires were attached to the crossarms

of the Quad assembly.

" Once again the RSGB magazine,
"Radio Communication", has come
through with some original thinking
about high frequency antennas, In
the October, 1976 issue there's an
interesting article by G3YOX on the
design of a capacity loaded mini­
quad element for 14 MHz. He didn 't
have the space to erect a full size 14
MHz Quad, so a capacity-hat load­
109 technique was applied to the
Quad loop so that the overall size
could be reduced to something less
than 12 feet on a side (fig. 4)."

"How did G3YOX adjust the reson­
ant frequency of the loop?" , inquired
Pendergast, as he produced his note­
book from a pocket of his motorcycle
jacket.

"He coupled a grid-dip meter to
the drive point with a single turn loop
and then adjusted the tips of the in­
ner wires", I replied.

" Four bamboo spreaders, each
eight feet long, were used to make
up the framework," I continued. " The
first arrangement, shown in fig . 4,
showed resonance at too high a tre­
quency, The final configuration­
shown in fig. 5--hit resonance in the
20 meter band.

"When tested close to the ground,
the loop compared with a ground
plane antenna in many respects, ex­
cept that it possessed a deep null in
the plane of the elements.

" The next step was to build a par­
asitic reflector element. It was the
same size as the driven element, but
with a small, shorted stub added at
the center of the bottom wire of the
loop. The boom G3YOX used was an
aluminum pipe about 8'6" long. A
gamma match was used to match the
coaxial l ine to the array (fig. 6).

" How high did G3YOX place his
mini-Quad in the air?", asked Pender

•

d
E It keep

Dri ll 6 -32

- - ~ - - -- --------,,,,,,,
----------- - - ~

assembly to prevent contact between
the wires {fig . 3)" .

" What about feeding the anten­
na?" , asked my friend .

" Welt, the antenna can be fed with
300 ohm TV-type line. But Tommy
recommends open-wire "taooer line"
if much 432 MHz operation is con­
templated. A four-to-one balun, of
the type shown in the various v.b.t,
handbooks, can be placed at the sta­
tion end of the transmission line to
match the system to 50 ohms".

"A stacked pair of these antennas
should do a nice job", observed
Pendergast.

" Tommy is trying that now", I re­
plied. " He's using vertical stacking,
with a separation between the bays
of 80 inches. And he 's using ladder
Hne for the phasing harness. Perhaps
we'H hear from him if the experiment
is a success".

" Hey" , shouted Pendergast. " We
could make up an array of these,
four high and eight wide on a steer­
able azlel mount and go after two­
band EME (moonbounce)! Or maybe
UFO bounce !"

" UFO bounce?" , I asked.
" Certainly", said Pendergast. " If

they are really there, let's prove it by
bouncing a signal off them!"

"Penderqast. you amaze me some­
times", I said. " I l ike your c lass" .

My friend squirmed in his chair
and blushed slightly. " Let' s talk about
high frequency antennas" , he said
abruptly. " What do you have of in­
terest?"

END VIEW
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SIDE VIEW

are cut from Y4-inch aluminum rod.
The elements are mounted atop the
beam with tubing clamps. The log­
periodic elements are mounted on
saddle blocks made of cvcotec» or
other insulating material (fig. 2). Num­
ber eight aluminum wire is used for
the criss-cross feedli ne for the log­
periodic section. Short lengths of
plastic tubing are slid on the phasing
line at the cross-over points before

Fig . 2-The log-periodic elements (DE-1 through DE-4) are mounted on insulating
blocks (lour required). The blocks can be cut Irom cycorec , phenolic or other good
v.h.f. insulating maleria/. They are drilled so they may be attached to the boom with 8

6-32 bolt. The element is held to the block with additiona l 4-40 bolts.

I'KASlNG LINE

Fig. 3-The feedline lor the log-periodic
array is made up of ::8 aluminum wire.
The inner tips Of the driven elements are
drilled for 6-32 bolts. Spacing between
the bolts is 2.y,.... Insulated sleeving is
passed over the line to prevent shorts al

the crossover points.

'"

,..------ -------,
I
I,
L. _
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Off', I sa id. "You might be interested
in this new development from Am­
phenol (fig. 8) . This is a quick-d is­
connect coupling ring for the common
PL-259 coaxial plug. You remove the
standard coupling ring from the plug
and screw the new ring (Amphenol
part number 83-693) onto the con­
necting body of the pl ug. Presto!
You have a quick-disconnect plug
that snaps on and off the standard
SO-239 receptacle" .

" What will they think of next?",
murmured Pendergast, as he re­
placed his World War I aviator gog~

gles and advanced towards his
Moped cycle." Just the gadget for
the happy CBer". •

Fig. 7-Bandwidth response 01 the mini­
quad beam. The bandwidth between rhe
2-to-l s.w.r. points is better than 200 kHz.
Reflector is spaced 8/h ' Irom the driven

loop.

" '---... ...""""....~~~~'4'00 14'SO 14200 14250 '4:Dl 14_
Frequency 1KHz!

Note: Additional information on Quad an­
tennas may be obtained from the hand­
book, " All About Cubical Quad Antennas",
by Willian Orr, W6SAI. Available from
Radio Publications, Box 149, Wilton. CT
06897. Price: $4.75 plus 35¢ postage and
hand ling. "Radio Communication " is a
pubfic atlon of the Radio Society of Great
Britain, 35 Doughty St., London WC1 N
2AE, England.

Fig. 8-The new Amphenol quick-disr::on­
nect coupling ring for the PL·259 plug.
Designed to take the place of the existing
ring , this new gadget provides 8 quick

break-away lor experimen tal work,

is somewhat reduced. Look at fig. 7.
The antenna exhi bits a z-to-t s.w.r.
bandwidth of better than 200 kHz.
Th is is very good, considering the
bandwidth of other so-called mini­
beams. When adjusted to 14,190 kHz,
the mini-quad will still operate at the
c.w. end of the band. The ' front-to­
back ratio is poor, and an antenna
tuning unit is recommended, because
the s.w.r. is rather high-above 3-to­
1. Nevertheless, the beam still func­
tions at 14.0 MHz.

"About the gain. A reduction in an­
tenna size means a red uction in
bandwidth, but it necessarily does
not mean a reduction in power gain.
It is very di fficul t to measure antenna
gain wi thout precise instrumentatio n
and a good antenna range. However
on-the-air tests run ove r a long pe­
riod of time by G3YDX sugges ts that
th is min i-quad is wi thin a half-decibel
of the power gain of a fu ll-s ize Quad
antenna. G3YOX lists an impressive
bunch of OX stations with whom he
t ried the mini-quad against his
ground plane. The increase in signal
strength on both transmission and
reception is impressive. In most
cases it amounted to an " s -untt' ', or
better. And in one or two difficult,
long skip contacts, it was the differ­
ence between a aso and not being
heard at all".

Pendergast continued to sketch
the information in his notebook. He
paused and remarked, " I would th ink
that a mini-antenna 01 this type woul d
be hard to tune up" .

"Well , it is importan t tha t the ele­
ments be tuned carefully. With any
min iature antenna, small changes in
dimension, or in assembly, can cause
rather large frequency changes in
resonance. G3YOX mentions that
bamboo poles, even when coated
with varnish, are not very good in­
sulators in wet weather and he sug­
gests that fibe rglass fishing poles
should make much bette r insu lators.

"The inner wire sections of the ele­
ments can be supported by nylon
cord, or taped to the poles. Since
this places the high voltage sections
of the elements in very close prox­
imity to the supporting structu re, it
can be seen that fiberglass poles
would provide the best insulation."

"Welf", sai d my friend , c losing his
notebook with a snap, " This is cer­
tainly an inte resting antenna for the
OX chaser who doesn't have much
room to erect a good beam antenna.
1 like it!"

" One more item before you trot

,,.'
,.'

, , ,

, ', ', ,
"", ,, -,, ,

,,
-,

Fig. 5-Larger " top net" wires permitted
the mini-quad loop to resona te in the 14
MHz band. Connection to the quad loop
is made at the center points 01 the sides.

Loop is led at the bo ttom.

gast, as he cop ied the illustrations
into his notebook.

" Boom height was about 30 feet" ,
I repl ied . " The quad was adjusted to
resonance at 14,190 kHz then the
stub was adjusted to provide the best
trent-to-beck ratio. With a local sta­
tion as a monitor. the best ratio
turned out to be about 24 dB."

" That sounds pretty good to me",
remarked my friend.

"Front-to-beck readings can be
misleading", I cautioned. " The front­
to-back ratio of any beam can be af­
fected by nearby objects, partic­
ularly when a close-in signal is used
for test purposes. Reflection of the
sig nal f rom hi lls or bu ild ings ca n be
misleading. I would much rather test
tront-to-back ratio on a DX sig nal,
but that is a tough thing to do, con­
sidering the time it takes to rotate
the array and the fading normally
observed on DX stations".

" How about the bandwidth of the
mini-quad?", asked Pendergast.

"Well, because of the reduct ion in
size, the s.w.r. bandwidth of the array

Bottom ponion of k;oop

r--J6
' -

Coaxilliline

Fig. 6--Gamma match for the mini-quad
loop. Gamma wire is 36" long and spaced
about 1/h" away from the loop. The series
resonating capacitor is set at about 100pF.

,-- - - -126·- - --_
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Use 'his on-again, off-again regula'or '0 power
'hose solid-s'a'e proieds from 6V '0 J6V a' 1.54.

A 150 WATT

SWITCH-MODE

REGULATOR
BY ROLLIE J. WALKER,' W21CG

E•• I. ,,, + t"ft
Ej input vo ltage
E" average output vol tage
t., - time on
t t t = tim e off

where

If we assume that there is no average voltage
drop across the filter, then the average output volt­
age is the same as that applied to the input of the
fi lter.

From th is it can be seen that the average output
vol tage can be varied simply by varying the duty
cycle, that is, the ratio of time on (tm) to the total
period (til + t..«} . Therefore, we can vary the output
voltage from zero to E1n by varying the duty cycle
from zero percent to 100% . That, quite simply, is

block diagram of fig . 1. An unregulated d.c. voltage
is supplied to a switch, which chops the voltage so
th at a rectangular wave of voltage is applied to the
filter. The average voltage applied to the fil ter is a

I function of the time the switch is on, as compared
to the time it is off, and the input voltage. This can
be stated mathemati cally as follows:

Ej ton

The Basic Regulator
A simple switch-mode regulator is shown In the

•Applicat ion Engineer
Semiconductor Products Dept.
General Electric Company
Auburn, NY 13021

1 T o be complete. evey ham shack should have a
variable, low voltage power supply. With loday's
abundance of mobile equipment, designed to op­
erate from a 12 volt battery, a solid source of 12 volt
d.c. power is particularly usef ul, whether it be used
to charge a battery or power the rig.

The switch-mode power supply has been around
for a good while now, but only recently have switch­
ing transisto rs and integ rated circuits appeared to
make the use of switchers pop ular. Today's im­
proved semiconducto rs can be used to construct an
efficien t, co mpact, and stable power regulator
capable of furnishing well over 100 watts of d.c.
power. This article describes such a regulator and,
hopef ully, will give you enoug h insight as to the
operation of a swi tc hing regulato r, so th at you ca n
do-it-yourself.

Fig . 1-$witch-Mode Regulated
Power Supply.

E
-"""- Reg d C
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how a switch-mode power supply works.

The Filter

Fig. 2-{a) Basic filter network. (b) Filter circuit wave­
fo rms .

'"

v V V, lI"'/l . ,Z '.. ,.. 0
+

0 --- --
VlI ''''' ' '

- -Vo

Of particular interest is the current th rough the
switch (I ll) and that flowing through the diode (In) .
Eac h of these devices must be capable of conduct­
ing the peak inductor current and. since the current
must be rapidly passed from one to the other, they
must be fast switching devices to prevent excessive
power loss. Th e diode, in partic ular, must be able
to recover rapidly from a conducting state to a
blocking state to prevent current through the switch
from being shunted uselessly to ground . Th is re­
covery current may, if la rge enough, damage or
even destroy the switc h in the case of a semicon­
ductor switch.

The Control Circuits
Referr ing again to fig . 1, we recall that the aver­

age outpu t voltage is determined by the amplitude
of the input voltage and the ratio of the on time to
the length of the pulse cyc le. Thus, by controlling
the duty cycle, we can control the average ou tp ut

<k1 c1 d d _
b t "'- "'-

,I 1__1 I~,----b 1_

The output from the switch is not very useful fo r
power supply purposes, even though the average
voltage may be just right, because it appears in the
form of posi tive voltage pulses. All of the high­
frequency components must be removed from the
output by smoothi ng it in a fil te r. The best choice
for our purposes is a simple RLe fil ter, as shown
in fig . 2a. The inductor, which, in conjunction wi th
the ca pacitor C, effective ly limi ts ripp le, serves a
more fundamental purpose in that it limits the cu r­
rent through the swi tch. If the inductor were absent,
the turn-on current of the switch would be limi ted
only by the effective series resistance (e.s.r.) of the
capacitor. This e.s.r. is about 0.2 ohms in a good
capacitor, and, for good filtering, it is desi rable to
have as Iowan e.s.r. as possible.

If a consta nt voltage is applied to an inductor, the
cu rrent will increase linearly (until the inductor
satura tes) as long as the voltage remains. Wh en
the vo ltage is removed , as when the switch is
turned off, the inductor will attempt to maintain the
cu rrent wh ich was flowing at the instant of turn-off.
If a path is not provided for the current to flow after
turn-off the voltage across the inductor will increase
to a very high value, and with reversed polarity,
until the energy stored in the field of the inductor
is dissipated-usually with an arc or breakdown of
the switching device. Th at stored energy can be
recovered and fu rnished to the load , or the storage
capac itor by th e use of the fly-back diode, 0, of
fig. 2a.

The time relationshi ps of th e steady-s tate vo lt­
ages and curre nts in the ci rc uit are shown in fi g. 2b.
The fi rst waveform shows th e vol tage across the
diode, D. Notice that the diode is blocking a voltage
equal to V ia whi le the switch is closed; but, when
the switch is opened, the voltage across the in­
ductor reverses, as shown in the waveform for VI',
allowing current to flow through the diode. While
the switch is on, the inductor current increases
linearly to a maximum value determined by the value
of the inductance, the on ti me, and the d ifference
between the input vol tage and the ou tpu t voltage.
When the swich is opened, th e inductor c urrent wil l
conti nue to flow, but now it flows throu gh the diode,
0 , still in the same direction as before, but wil l de­
crease unt il it reaches zero or the switch is closed
again. In the figure, the shaded area represents cu r­
rent which is in excess of that requi red by the load,
so that it flows into the capacitor for storage until the
load calls for it. The unshaded current flows into
the load . When the inductor current is less than
that required by the load . the additional load current
is del ivered by the capacitor, as shown by the
shaded portion of the waveform for Ie.

March,1977 • CQ • 4 1



D.
r

NOTE
Keep le",h "'d'c.Jled bv ~a"v I,,," itS ,1'(Hl as POS.,ble 10
m ,n,m'le RF ,ad 'al,o n due to sw,tch,ng,,,"""""

"--.,

-
\~}},

L, L,

" C. ... 5". -2
C. D, C, VooR,

• R,C,'
R" I

• -J"o,/V\, • 0

~

@ R.
R,

Ro a, -!-
Q ,

,
-Y0 - • 0 ,

R'~ ROf
SC R,

,• - -

• •

I
L,

~ " .'

JO y.d. c R,
6.

r
~ •

R ~.- "
C +

Fig. 3-$witch-Mode Regulator.

e" e 3, Cs, C1o-1.0p.F, Polycarb
C" C,-100,F, 50V
C.-1000,F,50V
C,.-O.0082eF
C,-390pF
C.-o.002eF
0,-lN3890
Lh Lr-1Op.hy. 10 amps
L~180iAhy-(see text)
Q 1- D45E2 (General Electric)­
Q" Q,-033025
Q,-029E25
Q.-2N6027
Q,-03254
Q,.-D40K2-Use Thermalloy 60638 heatsink, or

equivalent
Rio a, R4, R~1.2K, V2W
R1.R,--110n, Y2 W
R,-4.7K. V2W

RI • Rn , Ru-1.2K, Y2 W
R9- 15K, Y2W
R10- 20n, 10W
Rll-o.075n, 6 watts (see text)
R12- 1.5K, 1W
R14- 330n , Y2 W
Rn , R19-680n, Y2W
R16- 22K, Y2 W
Rl1- 4 .7K, Y2W
R11-120K, Y2W
R20-1K, Y2W
R21-100n, V2W
Rn-18K, Y2W
R2ol- 1K, 1W Pot.
R2S- 390n . Y2W
5CR-l-Cl03B
Z,-lN5233B
Z,-lN5226B
IC-1-555 Timer

voltage. There are several ways to accomplish this
change in duty cycle, including fixing the on time
to a constant value and varying the period of the
cycle , (cal led pulse-position modulation), or by
pulse-width modulation where the cycle time is
held constant (constant frequency) and the width
of the on time is varied. Pulse-width modulation will

be considered here.
In the block diagram the control functions consist

of the pulse generator and modulator and the clock.
Output voltage regulation is achieved by sampling
the output voltage, amplifying the deviation from a
preset value and adjusting the pulse width of the
driver circui t to compensate for the error. We can
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look at one way to put all these th ings together by
referring to the circuit diagram of a practica l switch­
mode reg ulator as shown in fi g. 3.

This reg ulator is designed to deliver any vol tage
from 7 volts to 20 volts at any load current up to 7
amps. The circuit is optimized at 12 volts output w ith
respect to regulation, but does a nice job over the
range indicated. At 12 volts output, the output vo lt­
age changes only 0.5 vo lt as the load current is
changed from zero to 7 amps, indicating a so urce
impedance of only 0.07 ohms. The low voltage end
of the range may be extended to about 4 vol ts, at
the expense of the upper voltage lim it, by decreas­
ing the input voltage to 20 volts . The supply is pro­
tec ted from short circuit damage by an cverc urrent
cu t-out c ircuit which must be manu ally reset after
it is act ivated.

Th is ci rcui t closely follows the block diagram of
fig . 1. A power darlington was chosen for the switch­
ing transistor, a" to simplify the drive circuitry .
Some sacrifice is made in switching and saturation
losses with a darli ngton, but the D45E2 darli ng ton
has exceptional ly low saturation voltage (less th an
1.2 Volts at 10 Amps) and fast switching ti mes. The
D45E2 could be driven direct ly from th e 555 IC, but
an inverter (0 2) is required to provide the 1800

phase shift necessary for regulation.

The Regulator
The 555 ti mer provides the functions of pulse

generator and pulse-width modulator. A varying
voltage applied to pin 5 will modulate the pulse
width li nearly with respect to the appl ied voltage.
Unfortunately, if th e 555 is connected to operate in
the astable mode so me frequency modulat ion also
occurs. Since it is desirable to operate at a fixed
frequency the ti mer is connected to operate in th e
monostable mode, and a clock ci rcu it is provided
to tri gger the t imer.

In the moncstable mode, the output (p in 3) of the
ti mer is low until a negative goi ng trigger pulse is
appl ied to pi n 2. At th at ti me, th e ouput is driven
high and the timing ca paci tor, C7, begins to charge.
When the voltage on C7 reaches a value determined
by the volage on th e control pin, pin 5, the output
switches low and C7 is discharged through R7 and
pin 7, and remains in that state until another trigger
pulse occurs. Thus, the period between pulses is
dete rmined by the clocked trigger pu lses and the
pulse wid th, l .e. the time during which th e output
is high, is determi ned by the charge rate of C7

and the vol tage on pin 5. With a fixed c harge rate
the pulse width increases as the voltage on pin 5
is made more positive, thus keep ing O2 and 0 1 on
longer, raising the ou tput voltage of the power

(Continued on page 74)

March, 1977 • CO • 43



This simp'e but effective antenna will a'so
increase the security 01 your new
three-headed gear.

Build A Three-Purpose
Antenna
BY CARL C. DRUMELLER ' , WSJJ

Rod or wh ip radiator

*5824 NW 58th Street Warr Acres, OK 73122

How Big And Where Located
Concerning size, one should keep in mind that

for any transmitting antenna, the old adage "The
bigger the better" holds good. There are reason­
able limits, of course. A quarter-wave at 27 MHz
can be a bit awkward to handle on a car but is
quite practical on a recreational vehicle. For your
car, your aesthetic standards probably will dictate
something much less than a quarter wave. And for
uniform response over a band of frequencies, such
as 23 or 40 channels of the CRS, remember the
law stating the ratio of diameter to height sets the
bandwidth of an antenna. Here, again, aesthetic
and wind-resistance considerations probably will
impose reasonable limits.

As to its location on a vehicle, one consideration
is feedline length, which is a more important factor
for the broadcast receiver than for the CB trans­
ceiver. It is not feasible to attempt to match im­
pedances between antenna and broadcast receiver ;
so the antenna lead does not function as a true
transmission line. Its losses increase markedly with
length. For the CB transceiver, impedance match­
ing is easily attainable and losses are negligible
for any length likely to be found on any vehicle .

(Continued on page 75)

Space. appearance, and other cogent considera­
tions express compelling arguments for compro­
mise, however. Almost every vehicle equipped
with CB carries an antenna that implies a practical
settlement of the several and somewhat divergent
considerations.

The three-purpose antenna is a compromise, too,
but one that does not appreciably deteriorate the
performance of the receiver and transceiver it
serves.

L,

c,

A .... tenl"l;l COIlne<:t,on 0 1 ~-iL+_t--:f
be rKeivef • 1.- C2

25pl

Fig. 1-Schematic of the three-purpose antenna . C1
10 to 25 pF; L1, suitable inductance to tune 27
MHz in conjunction with ct. C2. 25 pF mica; L2. suitable
inductance to tune to 27 MHz in conjunction with C2
and rod antenna ; L3. 2-turn link at low-potential end of L2.

T he advent of in-dash rad io units combining a CB
transcei ver with a broadcast receiver for both m.f.
a.rn. and v.h.t. l .m. has brought about a need for
a single antenna that will serve the triple-purpose
unit. This article tells how you can build just such
an antenna.

Almost every antenna represents a compromise
between the ideal and the practical , even those
designed to function on a single band. Although
departing from the ideal, these antennas provide
fully acceptable service, especially for reception .
Modern radio receivers are so sensitive to even
weak signals that less-than-ideal antennas perform
to the full satisfaction of their users.

With transmitting antennas, compromise is less
easily accepted, especially in the Citizens Radio
Service, (CRS) where power is sharply limited.
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Here's an idea on how to operate in restricted
areas using a mobile whip antenna.

Amateur Radio Operation
From Apartments And Motels

BY HARRY K. BOURNE", ZL1 01

also be swung outboard over the edge of the raili ng
in the clear to reduce the screeni ng effect. The an­
tenna was mounted on a lightweight TV antenna
rotator so th at it could be moved into either posi­
tion from the o perating desk. The arrangement is
shown in fi g. 1.

Operation on the bands from 80 to 10 meters was
provided by selecti ng the appropriate resonator for
the antenna for each band. The ante nna was fed
with 52 ohm coaxial cable, with the outer shield
connected to the steel railing which acted effec­
tively as a ground plane on the 10 to 40 meter
bands providing a low value of s.w.r, On the 80

'0;-'­

'.' .

A n increasing number of radio amateurs live in
apartment buildings. town houses or in multiple
housing units where there are restrictions on the
erection of antennas, and where the location seems
to offe r little oppo rtu nity for amateu r rad io
operation.

The writer has operated successfully from sev­
eral apartment buildings in Washington D.C. and
elsewhere in the United States. For some years he
operated 85 G2AH /W4 from an apartment on the
twelfth floor of a high rise building at a height of
120 feet above the ground, where no form of out­
door antenna was allowed by the management.
Each apartment unit, as in so many blocks ot this
type, opened onto a small balcony, approximately
16 feet long and 6 feet wide, surrounded on three
sides by an i ron grille rail ing . The rei nfo rced con­
cre te floor and roof of the balcony, fo rmed the roof
and floor respectively of the balconies of the neig h­
boring apart men t units below and above. The an­
tenna was mounted on the balcony, which was in
effect a partly screened box with a slot approxi­
mately six feet high, open on three sides and
screened on the fourth side by the steel frame
structure of the building, a situation which would
appear to be extremely poor for amateur radio
operations.

The writer operated successfully from this loca­
tion using a Hustler! mobile whip anten na mounted
on th e balcony rai ling, inclined at an angle of 35
deg rees to the hori zon tal. The antenna was nor­
mall y located ins ide the balcony space where it was
not visible from outside the bui ld ing, but it cou ld

·54 Whitehaven Road. Glendowie. Auckland. 5,
New Zealand.

Antenna in OU l bo.Jr d poS' l oon .
Inboard pos,( ,l)t'l shown dolled.

'The Hustler is a mobile whip with changeable resonators
for each band. The resonators are available in two
power ratings. 400 w.p.e.p. or 2kw p.e.p. It is manu­
factured by New-Frontes. 15800 Commerce Park Drive.
Brookpark, Ohio 44 142. The antenna is available at
many distributors.

". -. - -.;..<
"

Fig . t-s-tne arrangement of the antenna and rotator on
a balcony railing . If the balcony is made of metal, it acts

as a ground plane for the higher frequencies .

Meuth, 1977 • CQ • 4S



meter band the rail ing did not serve efficiently as a
ground plane and for this band a single insulated
counterpoise wire, 66 feet long, con nected to the
shield of the coaxial feeder at the antenna end, laid
on the floo r of the apartment, enabled an accept­
ably low value of s.w.r. to be obtai ned.

During the hours of daylight, the antenna was
used inside the balcony. In spite of the sc reening
effect, resu lts on the 10, 15 and 20 meter bands
we re surpris ingly good and many OX contacts were
made on c.w. and s.s.b. using a Drake TR4 t rans­
ceiver. On the 40 meter band, results we re sat is­
factory in di rections through the "slot" towards the
northeast and the north inc luding Canada, through
the Midwest and Central States to the Pacific North­
west. In other directions, the signals were attenu­
ated by the steel frame of the building and results
were less favorable although communication cou ld
be maintai ned with all parts of the U.S.A. On 80
meters, the effect of the screening was more ap­
parent and in th is case the antenna was always
used in the outboard position. This was not a seri­
ous handicap as most operation on this ba nd was
co nducted after da rk when the antenna could not
be seen even though it was outside the railing.

On the 10 meter band the screening effect was
less noticeable than on the lower bands and excel­
lent results were obtai ned with the antenna in the
inboard position, and the difference in results f rom
the two positions was less marked.

Owing to the fact that the tip of the antenna was
only about 12 inches from the roof the balcony, a
smal l change of resonant frequency occurred be­
tween the inboard and outboard posit ions, and for
the best efficiency it was necessary to reset the
length of the reso nator when changing f rom one
position to the other. A co mpromise setting of the
length of the resonator was used normally but for
extended periods of operation in one position or
the other, the length was set to give minimum s.w.r.

With the antenna swung outboard after da rk, or
in the early morni ng hours when it was unlike ly to
be seen, good resul ts were obtained with wo rld
wide OX on 15, 20 and 40 meters, includi ng regu lar
contacts over a long period wi th VK, ZL and Euro­
pean countries. The good results were no doubt at­
tributable to the co nsiderable height of the antenna
above ground, over 120 feet. The antenna was also
used in the outboard position for occasional day­
time contacts, and was swung inboard again im­
mediately at the conclusion of the contact, or even
between "overs." At such a height above the grou nd,
and with exposures in the open for only brief periods
separated by comparative ly long intervals, the an­
tenna was never noticed by anyone during a period
of over th ree years.

The writer used the same type of antenna in an­
other location in a second floor apartment only
some 15 feet above the ground. In th is case a

4 6 • CQ • M arch, 1977

wooden raili ng surrounded the balcony and the
ground plane consisted of wire netting laid under
a rug on the floor of the bal cony. Thi s gave good
results on 10, 15 and 20 meters, but fo r operation on
the 40 and 80 meter bands, better results were
obtained by using two single wire cou nterpoises
33 and 66 feet long respectively, one along each
side of the room, co ncealed under the carpet. In
this case again, in spi te of the low height of the
antenna above ground, good OX results were ob­
tained on the 10 to 40 meter bands.

The Loaded Dipole
In this locati on another antenna requmnq no

ground plane proved to be effective. Th is used two
HusUer mobile whips mounted on a strip of insulat­
ing material to fo rm a loaded di pol e. This ve ry co m­
pact dipole was mounted on a sho rt wooden rod on
the balcony rai ling and was oriented to take ad­
vantage of the directi onal characte ristics of the di­
pole. Afte r da rk, the antenna was pushed outside
the balcony into the clear.

The writer ope rated as G2AH/W4 in the Washing­
ton D.C. area for many years using antennas de­
scribed above and enjoyed thousands of co ntacts
throughout the U.S.A. and with many countries
ove rseas.

Operation In New Zealand
The writer has also put the mobile whip antenna

to good use in New Zealand where mobile and
po rtable operation are very po pular. Many of the
motels in th is co untry have iron roofs which may
be used to provide a grou nd plane. Good results
have bee n obtained on 40 meters with the mobile
whip clamped to the edge of the roof gutter, with
the shield of the coaxia l feeder connected to the
gutter and or the iron roof. The di pole using the two
mobile whips described above mounted on a
sho rt wooden pole supporting it above a car has
also been used satisfactorily and has generally
given better results than those obtained from the
vert ical whip.

TVI
It is very important to avoid causing t.v.i. when

operating in an apartment building or a motel where
the t.v. receivers of neighbors may be only a few
feet away, otherwise the activities of the amateur
wi ll be severely curtailed. By using a low pass fil­
ter and adjusti ng the antenna for minimum s.w.r.,
the writer has not experienced any difficulties with
t.v. i. over many years of operating from apartments.

Advan tages of the type of antennas described
are that they may be erected inconspicuously in a
wide variety of co ndit ions, are self-conta ined, take
litUe space, requi re no tuning unit and may be fed
with 52 ohm coax ia l cab le. They enabl e the ama­
teur to operate in cond itions which may appear at
first to be comp letely unsuitabl e fo r amateur racnoe
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a m on thly feature by

BILL DEWITT, W2DD

In Focus
Television on the A mateur bands

1st Albatross SSTV
Contest Winners Announced

F rom Prof. Fra nco gantt . 14LCF,
comes news of the 1st Albatross
SSTV Contest sponsored by the
British Amateur Television Club and
the Italian firm , A.E.G.. Advance Elec­
Ironies of 8010gna, Italy.

First prize, an SSTV scan converter
made by Advance Electronics, went
to Bob King. WB51XK , o f Houston,
Texas. Don Miller, W9NTP. and Dr.
Frank Biba. WBSSAJ. picked off
second and th ird prizes respectively,
making a 1, 2, 3, sweep for the U.S.A.

Complete scores fo r all entrants
are shown in Table 1.

All things considered. it is amaz­
ing to me thai only a couple of
dozen ent ries were received by Prof.
Fanti . Anyone who watched the pic­
ture exchanges during the con test
period might well have expected a
few hundred entries ! Congratulations
to the winners, and better luck next
time to the rest. With a grand prize
of such excellence, my guess is that
the number of entries will go up next
year.

I think that the BAT.C. and Ad­
vance Electronics should be corn­
mended l or their sponsorship of this
action - generating SSTV program.
Thanks to Prof. Fant i for supplying
us With the rules and tina! results of
the contest.

' 2112 Tu rk Hilt Road . Fairport, NY 14450

/4LCF's well-equipped s ta tion includes
RTTY and Fax gear as well as 55TV.

1st Al bat ross SSTV Conlest

September 4/5 1976
Fi nal Sc o re

Call
1 WB51XK 214 X10 x4 + 5 x21 ==31030
2 W9NTP 184 x 10x4 +5 x22=27600
3 WB5SAJ 174 Y 10x4 ...... Sx 20=24:;160
4 G8PY 115 Y10 x4 +s x27=20125
5 W3LSG 111 X l 0 c 4 T S x 20==15540
60H5RM 72 x10 x4 +s x24==11520
7 G3WW 62 x 10 ><4 +5 x21 = 8990
818WAM 59 xl0 x2 +5 x18= 6.490
9SM5EEP 51 x10 x4 +5 x17==6.375

10TA2MM 50 x10 x3 +5 X18 =6.000
11 10PCB 48 x 10 x3 +5 ><18= 5.760
12DJ2ZG 71 X 10 x3 +5 Y 10=5.680
13 HA5K FZ 46 x10 x3 +5 x 18== 5.520
14 DL3UH 32 x l0 x3 +5 x17= 3.680
15 W9HR 46 x 10 x 2+ 5 x 12= 3.680
1611RHB 29 x10 x3 +5 x17= 3.335
170N5FU 26 x 10x3 +5 x19 == 3.250
18 0K5ZAS 25 x l0 x3 +5 x14 == 2.500
19SP3PJ 24 x l0 x3 +5 x 12= 2.160
2014CXY 25 x10 x3 +5 X9 = 1.875
2114LRH 24 x 10 x2 +5 x9 ;;:; 1.560
22 11SU 16 xl 0 x 3 + 5 x 12;;:; 1.440
23DJ6KA 20 X l0 X2 +5 x1 0= 1.400
2413MIQ 16 x 10 x 2 + 5 x 10== 1.120
25 JE 1WVQ 8 X 10x2 +5 x8 ;;:; 480
S.W .L.

1 11 58509 34 x 10 x2 +5 x17= 3.570
2DC3YC 25 x 10 x 1+5 x10=1 .500
3 ONL 2717 18 x 10 x 2+5 X 10;;:; 1.260
4 1864988 15 x 10x2 +5 x1 1= 1.125
5 GM3PIB

Two views of 14LCF, Slow Scan
TV Station Of Prot. Franco Fanti

We're happy to bring you two
photos of Prof. Franco Fanti 's eta­
tlon 14LCF, Franco has equipment
for FAX, RTTY. and of course, SSTV!

In fig. 1 you can see RTTY gear
in~luding a nifty keyboard and a RAM
generator. The square-ish receiver is
a 392 surplus job. In addition to the
Coll ins S line and (I think-) a
Geloso receiver, a " Rocket " scan
converter complete with CRT display
can be seen at the right of fig . 2. I
hope to have more deta ils on the

Rocket scan converter in an early
issue.

As almost every slow scanner must
know, Franco is indeed generous
with his time when it comes to S$TV
contest work. He has spent count­
less hours dispensing information
and evaluating results of one con­
test after another! In a recent letter,
he promised to send me the rules for
the NEXT Worldwide S$TV Contest
soon! My thanks to 14LCF for the ex­
cellent pictures of his station.

Arizona's Most Active
SSTV Station, WA7QBV

Another slow scanner well known
' round the world is Bob Howell ,
WA7QBV, of Tucson. Ar izona.

First licensed as W5NNR (Texas)
in 1948, then signing K7RLB before
acqui ri ng WA7QBV, Bob is an Extra
Class operato r. He's been on SSTV
since 1971 .

Bob has had a long ca ree r in the
communications field . He spent some
time as a brass pounder on the bat­
tleship Oklahoma and was a ground
sta tion operato r for American Air­
lines for 13 yea rs. Prior to his recen t
retirement , Bob operated a TV repai r
business.

Bob and his wi fe, Pauline. have
two sons and two daughters. Pauline
is a Registered Nu rse in one of
Tucson's hospitals.

Pictured in fig. 3 is Bob's welt­
equipped station with Ye Op at the
mike. SSTV gear incl udes a Venus

Note the "Rocket" scan conver ter in this
picture of 14LCF s operating position.
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UAO

KH6HJPs SSTV signal as received via
Oscar 7 by JA7UAO.

JA7UAO's SSTV signal 8S received by
KH6HJF via Oscar 7 by KH6HJF.

t ion, Jerry mounted an inexpensive
ax magni fier lens right on the fro nt
of the camera using double-sided
Scotch tape.

The magnifier is a plastic mounted
lens that slides in and out of its self­
stori ng holder. In fig. 7, the lens is
ready for use. In fig . 8, it has been
pushed back .nto its holder.

Jerry reports th at (when used with
the auxil iary close-up len ses) this
magni fier enables him to "fi ll the
sc reen with George Washing ton's eye
f rom a one dollar bil l." That works
out to a magnification of about 30+
ti mes!

If yo ur camera is like mi ne, and the
lens sticks out in front (!), you can
improvise a l ittl e and st ill use Jerry's
suggest ion. Mount a magnifi er on a
cardboard tu be having an inside dia­
meter just a little greate r than the
0 .0. of your lens, Slip the tube over
the lens barrel to hold the magnif ier
in trent of the camera lens. Now ad­
just the len s focu s and the magnifier
position. With a little experience you' ll
determi ne what magnificat ion is
poss ible .

Don't fo rget another litt le g imm ic k
ment ioned here a few months ago.
Increasing the distance between the
camera lens an d the vi dicon front
su rface will give yo u an increase in

Figs. 5 and 6 show the picture ex­
change between Don and Hi re via
the sate llite. I persuaded Don to send
me these interesting pictures in the
hope that thei r publication would
stimulate further interest in SSTV
contacts via the Oscars, AND, in th e
hope that there are ot her slow scan­
ners out there who will let us know
what they're doing along this l ine!

The record making aso between
Don and Htro was on mode A, orbit
585.

Simple Tricks For Easy Close-Ups
Here's a real wi nner f rom the home

of the Kentu cky Derby. Jerry Sem­
ones, K4FJK, sent in the accompany­
ing photos an d a descript ion of how
Cartrivisio n camera owners can ob­
tain extreme close-ups.

Jerry's camera appare ntly came
equipped with three screw-on close­
up lenses. To get SUPER magnif ica-

his fami ly l ive on an 1100 acre grain
farm. NO! His antenna is NOT in the
attic. He is an avid buil der and his
home-brew linear feeds his home­
brew atop his home-brew towe r.

Li ke many ot her slow scanne rs,
George is active on RTTY too. He has
a TTL-2 converte r, 19 printer, and a
14 perfo rato r.

The pi cture of George, fig. 4 shows
him p layi ng chess via amateur rad io.
So far, I have not heard of chess via
slow scan, but as they say in Mon­
treal, pourquoi pas? Your move,
George.

K4FJK's Cartrivision camera with ax mag­
nifier attached to the camera wi th double­

sided Scotch tape.

AMSAT-OSCAR 7
2 Way SSTV Pictures

October 12, 1974 is an ol d date on
the calen dar, but worth talking about.
The other day, Don Muth, KH6HJF,
reach ed down in his file and came up
with some interesting picture evi­
dence of a history-making aso he
had wi th JA7UAO on that date via
Oscar 7.

•

••

Here's BOD Howell, WA70 BV, presiding
over a glorious collection of low and high
power gear. (Next time, say "CHEESE",

Bob.)

VE5UT, George Drummond, had this pic­
ture taken before the slow scan bug bit

him. Next project-Chess by SSTV?

SS-2 monitor, two fast scan cameras,
and an MXV fast to slow converter.

Although he has a kilowatt-plus
linear, WA7QBV's specialty is QRP
SSTV with a Ten-Tee Argonaut trans­
ceiver. (l have seen many excellent
SSTV pix via this ORP set up­
W2DD.)

Bob works plenty of OX and holds
SSTV tWAS Certificate Number 5. If
you need an Arizona contact, WA7·
OBV is your best bet.

Saskatchewan Slow Scan
$-A-$ -K·A·T-C-H-E-W-A-N, now

there's a name that can really cause
trouble on slow scan TV's square
fo rmat! VE5UT, operated by George
Drummond of Glidden, Sask. is one of
those few and far between slow scan
stations of the Canadian northwest.

George is 43. He's been an active
amateur for about ten years and got
into SSTV about a year ago. His
present equipment is a Robot 70A!
aOA combination acqu ired from VE3·
BNW. (Note from W200, I believe
that VE5UT is the only VE5 active
on SSTV at this ttme.)

George and his wife, Bev, have
FIVE girls and one boy. The chtl­
drens' ages run from 7 to 21. (Imag ine
having FIVE sisters, eek!)

Now, are you city-lot bound ama­
teurs paying atten tion? George and

• t,
•

48 • CO • Mgrch, 1977



- - --- -- - - - - - - -

Another view of K4FJK's camera with the
magnifier lens pushed back into its holder.

image size. To accomplish this with­
out touching the vidicon, use a spacer
ring 10 re-tocate the lens. Spacer
rings are avai lable at some camera
stores. However, if you want to ex­
periment without spending any
money, make a spacer ri ng of the
right 1.0. out of ca rdboard. You can
slip this ring over the threads on the
lens, and Voila , your lens will be

success using 2x2 slides as SSTV
subjects. The followi ng remarks are
excerpts from a letter I received from
"PT" describing his system.

" After many hours of trial and
error, I found a system to get good
results from color slides. I can 'blow
up' or in effect zoom in on a small
image that would otherwise be un­
suitable for SSTV use.

" The system is very simple and
again uses my table board to slide a
back lighted sc reen away from or
closer to my Robot camera to obtain
the wanted picture size. (See accom­
panying sketch, fig. 9.)

" After trying frosted and ground
glass and several kinds of plastics,
I found that a sheet of WHITE BOND
TYPING PAPER was best fo r a back
lighted screen-NO hot spot in the
center as with others .

" The paper screen is mounted in a
heavy cardboard frame so that it can
be moved back and forth. The frame
is about 12 inch es square with a cut
out area 8 x10 inches. Scotch tape
holds the white paper in place over
the cut out area.

A rather dim view of four bright slow
scanners! From the left, Rolph Van Jindelt,
WB6JKW; Tony Pessiki, W3GKW ; Peter
Kuehn , WB6TOC; Paul Capetz, W6PLl .

on figs . 2 and 3 in this column for
the October/ November issue.

Fig. 2 should have been captioned ,
" Single transistor video amplifier
used in conversion of Philco 8311
series TV sets to obtain video output
for frame grab. "

Fig . 3 should have been captioned ,
"Single transistor video amplifier and
AGe ki ll system for using a Philco

80 A camera

Wood base- - - - - ,,",- - - --I"
,--~~~-

Projector

Screen m trame

General arrangement of W8QZ's backlighted screen for SSTV transmission 01 2x2 slides.

moved out just a little farther from the
vidicon ! Quite a bit of magnificat ion
can be obtained in this manner. Just
make sure that you r camera lens isn't
hanging by one thread.

W8QZ's System For Using
Slides As SSTV Subjects

" PT" Taylor, WSQZ has had great

W8QZ used his back-lighted slide system
to transmit this close up of DJOXH. Origi­

nal slide was a group picture.

" As the screen moves away from
the projector, the image gets larger.
Each movement of the screen re­
qui res focusing 80TH the projector
and the camera."

Using t ravel-trip sli des, or just
fami ly pictures as sou rce material for
a slow scan tape opens up a lot of
possibilities for most slow scanners.
Certainly the opportunity to get j ust
about any image size you want is a
big advantage. (With in reasonable
limits of cou rser) However, if yo u
have some nice sharp slides, yo u ca n
th ink of them as a real resource for
an interesting tape on your travels,
yo ur fam il y, or perhaps another hobby
interest.

For a sample of how the system
works, see fig. 10 showing a con ­
siderab le enlargement from a sli de.
That's DJOXH "blown up" f rom a
group picture.

Thanks to WSQZ fo r th is useful info
complete with sketch and sample
photo!

A Correction
Greml ins messed up the captions

8311 series TV set as a video
monitor."

The text of WSOZA's letter clearly
described the purpose of each dia­
gram-my apolog ies for any confus­
ion created by the erroneous captions.

(Continued on page 73)

..

A beautiful home in an ideal location.
WB6TOC's beam reaches for the sky from

a mountain top.
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K9EID Back On The Air

schedule Bob is active once again
on the air. Look for him on 2 meter
t.m., 145.10 u.s.b. and 50.110. wet­
come back Bob. •

t .

----!........ ~--------. • ,- ----- r
r

ton and The Billy Graham Crusades
as well as The Midnight Special , Don
Kirshner's Rock Concerts, etc. Even
with what appears to be a hectic

Ifyou think the figure on top of the
towe r looks familiar or that a 128
element beam on 2 rings a bell rest
assured. Bob Heil , K9EID, (that's who
it is) was a familiar name and call
during the golden days of 6 and 2
meter s.s.b. Bob was on 6 meter
s.s.b. in early 1958 and was doi ng 2
meter mobile s.s.b. work in 1961. He
was the V.H.F. $.S.8. Editor for CQ
during 1962 and 1963. Many of you
will remember the fam ous K9EID
"5 8 -62" transmitting converter which
helped put many low band ops on
v.h.I. s .s.b.

Bob was perhaps most famous for
his 128 element 2 meter array. He
worked lots of moonbounce and scat­
ter on 2 during 1964 and 1965. In
1966 K9EID went off the air, and Bob
moved from Ill inois to Ohio for sev ­
eral years. Recently Bob and his XYL
Judy returned to Marissa, Illinois and
K9EID is once again on the air.

Currently, Bob is founder-president
of Hell Sound, the firm which builds
and operates many of the large
sound systems for such entertainers
as The Who, Jeff Beck, Peter Framp-

1976 CQ PHONE World Wide OX Contest
High Claimed Scores

The foll owing are high claimed scores received and processed by December 25,1976, so don 't be
alarmed if you don't see your score listed

. 74,100

,7,260
. 2,400
,2 ,160
, 1,200

, . 1,056

KH61J 1,710,540
KP4EK I .. 1,637,740
4Z4HF . , 1.571,359
JH1ECG 1,42£.1 20
EL2T 1.413.600
EP2SV 1.311.024
13PAK 1,282.040
KZ5JM 1,233.000
HK4AOY .. 1,226.515
JA2JW 1,214.350
HI8MOG 1,184.330
ZF 1WW 1,079,571
14ZS0 , 1,068,01 2
GD5BTU/A .. 1,061,228
WB4ZKG IKCB .936.306
VP1 MPW . . . . . 807,3 12
G3RCV . . 766,656
W4EV/VP9 ..• . 745,485
KJ6DL 744.000
D4DBC ,.738.285

Single Ope ra to r
Single B8nd

1,8 MHz
KV4FZ 37.584
VE3B MV 29.750
HK4EB 3,672
G3USR ,2.976
G4BXT , .. 1.159
OH2BO , .. 1.092

3.5 MHz
EA8CR .,.. .200,850
13MAU . ,90.783
G3 NL Y 70.656
VE1AIH . .50.308
YU1EXY 46.87 5
ZLlBI L ,4 3.214
VE3ECP .39 ,104
VE7CGY .36. 162
K6Q HC/KG6 ,25.896
DA4VA 23 ,698
G3U KS , 16,000

U"
Songle Op.e,alor

All Band
W1ZM 1.885.050
W7J$T 1,678,566
W3GRF 1.412.105
W3LPL •. 1.405,144
W2GXD 1.362,193
W2HMH 1.323,241
K5LWL . • . . 1,176.264
W4QCW •. 1.161.2lJ4
W3BG N . 1.133.412
W4YWX .1. 11 6.462
AA6PGB 1.033,550
K4VX 1,010.100
WA1STN .. ,988.234
WA7W XY .. ' ,976,117
K4YFO .• " .. 930,015
K6COF .877.251
WB9BPG .. , . ,875.998
WA9BWY .805,194
W2GUI-I/0 .,175.520
AC4W$F . . .. 746.242
W4MYA .. ' ,744.120
WA7NIN . ,743.256
W9MIJI4 •. " .724 ,150

S,n9 le Operator
Singla Band

1.8 MHz
K1PBW . " . .
W5US M . , .. ,
WB40ZT
WA4NFF/4
W4BAA . , ' "

3.8 MHz
W7KW .. .81.136
W1CF .•...... .69 ,608
K8 1NX . , . . .68,456
K2RR .28.564
K90TB ,20.874
WB6NRK17 , 15.080

7 MHz
AA6EPQ

W9ZRX . . • •. ... 49,980
1< 4APL . , . . . . .27,680
WB4DGW .26,611
WB4SIJ . . •.. 19,762
W9NZ M , . . 18,056
WA4APG ,10,260
WA51HS 10.152

14 MHz
WBOLLR 269,010
WAIRHA 253,640
WB9LI-I1 253,260
W3CRE , 249,632
K1CM X ,236.421
W8JGU .. 227.052
WA2WMT/0 •.. 223.245
WA9PB K .. .. . 220.835
K90X " .. 207.214
WB6UOC 201,609
W4LBP , ,197.238
K21GW 182.250
K3MBF , ' 80.348
K8U NG 180.180
K1KOP " .. 172,323
K9TZH/ 9 . . , .. 161 .101

21 MHz
K4YYL 303.170
AA40SM 227.360
W21-1BT .. , . 191,252
W8FAW/4 , .166,725
WA6WZO . 163,830
K4KJN .,.160.072
W1FXD . . 158,196
W4FOA ,.157.593
W1YN , 145.672
A891-1AD •. . . . 136,028
WA7YRP .120. 156
K3LWM .. 117,132
K6SVL/4 ..... 109,61 6

28 "i.Hz
WB50AS 37 ,422
AB5 1-11 1-1 22,952
K9EGA/ 2 .21,770
WA1HFN .. . 20,603
WB9KLB , .)9,602

W6HX . , .....•. 19.500
WBOQHVIO 16,409
W4UPJ 12.006

U"
Multi .Single

WA8ZDF 1,966.390
W5BJA 1,62lJ.381
W1ZA •..• .. 1,568.220
K1VBL 1,391.720
WA1NRF/1 . . 1,313,264
W6BH . • • , 1,306,692
WA3YGH . . .. 1.286.286
W5UDK/l ••. 1.071.630
K3GJD 964,597
W60KK 928.908
K3AVT , ,913.680
K2BMI .895.104
K7RSC .882.645
W7TM L .. 860,405
W9SZR/3 .840.021
K6HIH • . . ... 827.820

U"
MuUi-Mul1i

W7R M 5,118 .175
W3AU ,4 ,500.000
W2PV .4 ,276.140
W48 VV 4.065.413
WB500E 3,531.231
W3FRY . .•.. 1 .956.0~0

W3GM 1,726.263
W3DH M 1.392,' 37
W3FA 995,988

ox
$jngle Operalor

All Band
PJ9CG , .. 5.214 ,510
CHAT .' • . 3.992,120
CT4AT .3.071 ,325
HC1BU . . . 2.096,586
HK4DF , .. 2.015 ,246
OZ5KF .. 1,621.610
9Z4NP 1,734,297

CX4CR
VR3AH

7 ~Hz

.363 ,1 10
,306.750

VE3EDC . ' ..•. 133 ,496
Dl-llJG 124.548
JA2BAY • . . . . . 111,384
OH1 1J ... .. ,. 91," 84
16BOI ... . .• ... 67,870
VP2KF '1.840
ISSSL ., , 74 .~92
VEliG ... .• . . . 72,940
15FCK . . . .. . . •. 64.124
DJ3JB ,.61.286
OA4ALP 51,675
$WOAJU .. ' . . • . 46,200

14 MHz

FY7AK ,1.415.329
PY40D 1.308.560
8POA ., 923,317
K21ZN / 4X 829,962
CX7BV 754,588
nGPK 713.400
VE7BC 672,150
KV4JV , . 658,721
4X4NJ ., .. • .. 639,343
OA4AI-IA 626,608
EI2CN '~"5,852

F2S1 , .. . . • , . . 531,598
01-l2MM reo 616
KI-I6GM P . . ... 429.900
LU7 MAL . ..• . 410,886

21 MHz

CW3B R . .... 1.094,767
YV2A MM •.•• ,806,200
EA8JJ . , .. ,606.076
HC2YL ., 505,336
YU2ABY 478.439
CX4BD 461, 754
IT9KZW .. •.•. 364.266
4Z4 LG .. , 326.227
AH6BZF 279.180
G4C NY ., 261.877
VP2KAA , 219.220
F6AXP , . 191 ,968
SP3001 , •• , . . 182 ,106
12TTL 160 ,512
LU6DI N 153.255

28 MHz
CE6EZ •. ' ... ,349.246
CX3BH , . , .. , . ~ 5 7 , 1 30

D2A FW 219.345
YV4CB •.• . , .. 155.312
CE4EM , . 131,652
CX5BL 11,,824
91-11EL •. .. . .• 101.022
IT9HLO . . . • . . •71.688
JF3BOP •. ..• ,.63.270
130AB 59,262
YU3TP M 46.659
IT9WG) ,, 37,341

ex
MUlli_Singl8

VP2G . , 5.901.780
IG9PLN 4.096.960
Ol-l2AW 3,345.003
FGOMM 3,104,768
OI-lIAA 2,957.172
HB9H 2,833.660
WB4SJG/ 6Y5 ~.593.2lJ0

AJ4EAS 2.421.440
5W1AU 2,355.435
G3LNS . . , .. 2.295.720
ZFl RE ,2,285.086
I1GJC 2.1 41.592
ZS6BN X 2,052.225
HBOSHA . 1.953,930
VE3A KG , ... 1.481.579
JA 1KSO .. " 1.409,100
OW4ENT 1,3~0, 402

13AWW 1.124 ,288
OLOKO 1,' 17.600
DLOJK 991,320
114FGM .,. .967.448
SP5PWK ••. . ,934.836
LA5X .. , •• , .908,402

ox
Multi·Multi

VP5M . . .. . 10.550.786
DKO~ X .3.3"4."<>'
VE3DU ... 3.025.269
JA3YKC . . ,. 1.432,860
JA3YDS ... . 1,015,881
JA7YPR . 715,015
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Even if you buy your trap antennas,
understanding how they work can help
you make beffer decisions.

The Multi-Band
Trap Antenna Part II

BY JOSEPH M. BOYER' . W6UYH

Part I. in which the author set th e stag's fo r an
understanding of mult i-band trap ante nnas by an
analogy to transmission lines, appeared in February
ca. In part II he discusses the reacti on of the an­
tenna upon itself, and upon lumped reactance.

N ow we wilt just reverse our ea rlie r action and re­
sto re th ose discarded resistive par ts R. and An in
our input im pedance, putting t hem in series with our
newly found jX reactance values. Th is is easy wi th
regard to th e H, part. Every naturally resonant A/4
monopol e ever constructed since the fi rst g rowling
spark c.w. signal fl ashed into the ether possessed a
radiation resistance H, ve ry close to 36 ohms in
val ue. The Rn ohmic part is a bi t different in nature,
so we will defer consideration of it for a bit longer.

Fig. 2 shows a Smith impedance chart which
represents a coaxial transmission line whose char­
acteristic impedance Z. equals fjfty ohms feeding
our two monopoles. (See now why we used K. in­
stead of Z. to represent our analogue line?). The
vertical line from top to bottom is calibrated in
values of pure resistive ohms. At the chart center on
the R line we have an impedance value of R + jX
= 50 + jO ohms, or a perfect impedance match
point yielding a v.s.w.r. of 1.0:1 in fifty ohm coax.

Now the chart is printed on the page so that the
chart notation is upside down. That's perfectly ok.

•Antenna Consultant
17302 Yukon, Suite 63, Torrance, CA 90504

because the point R + jX = 0 + jO ohms is then
located at the very bottom on the inside rim edge
of the chart. Th at impedance point will temporarily
rep resent the input terminals 1, 2 of our monopole
at 1.. when it is not radia ting. Adjacent to this 0 + jO
poin t (representi ng a short c i rc uit) we see a zero
marked on the very ou te rmost electrica l distance
scale wh ic h is labeled Wavelengths Toward Gen­
era to r (W.T.G.) . It c limbs ci rcu la rly c lockw ise
around the chart and again, adjacent to each of its
cal ibrated A = hO1360° poi nts of distance (along
the line or antenna) we see points of pure inductive
reac tance t jX located rig ht on the inside rim scale
of the chart when it is upside down. The pure reac­
tive inside rim scale ends at the top of the chart at
the point -+- jX equals infinity. Adjacent to this in­
finite inductive reactance point we see that the
W. T. G. scale is marked 0.250 wavelengths. That
0.250 A point rep resents both terminal 7 at the very
top end of the monopole and the "output terminal "
of the analogue line.

From that top point on the Smith chart, if you inch
a hair more distance beyond 0.250 A on that W.T.G .
scale, the sig n of the pure reactance marked on the
inside rim edge flips to a minus and you have
entered the region of capacitive reactance, as the
upside down printing on the chart tells us over on
the right hand side. Again , you observe that - jX
changes from - j Infinity at the top down to - jO
ohms at the bottom point. where the W.T.G. dis­
tance scale is marked 0.500 A.
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Mon opole top end

--
"

at,ng monopole
z 3.50 MHz

.'. '
-....~

'" 0"
,,~ ..."s : ' - ..

,

/

.... ..

,

, ,

Alodiil't""!! mon(lp<)1e'
. "....,.. Au ....O

I z 4,OOMHz .. _
"Non ,..:lIallng n'IOfIOpoll!o .... __ ....

1( ... , 11 f . 4 _ 00MHZ ~ - - - - ._-

Monopole base end

Fig. 2-Calculated input impedances for each of two naturally resonan t )./4 monopole antennas plotted on Smith
chart representing fifty -ohm coaxial cable feed . Monopole K""" conductor is # 10 gauge wire; Monopole Km"""
conductor is 4.0 inch diameter tubing . End input impedances are those for each monopole radiating as wefl as

operating in a RII :::: 10-ohm lossy rs, environment.

Now, for our non-radiating monopole case, those
reactances we just calculated are shown marked
as points on the inside rim edge scale. With the
chart upside down, the points obtained for the high
frequency band limit are located on the left as in­
duct ive reactance ; those for the low frequency limit
on the right as capac itive reactance. The reac­
tances for the ski nny wire monopole are indicated
with smal l case x's: those for the fat monopole as
small ci rc les o r dots. Band frequency and K.. in­
dicators are marked next to these reactance po ints.
II we now place our known va lue of R. in series with
eac h of these reactive points obtained, they travel
upward along those dashed constant reactive l ine
paths, and all stop movement wh en they encounter
the ci rc ular line representing 36 ohms of resistance.
Only the points of impedance for the band center
frequency f. lay over each other, moving up with the
add ition of R. to end at a Z ,. " = 36 --+- jO ohms on
the pure resisti ve center line. The impedance points

for 3.500 and 4.000 MHz eno up in a no-man's land
of complex impedance (both R and -+ jX) outside
that " magic" 2:1 v.s.w.r. circ le marked on the chart.
That 2:1 v.s.w.r. circle is " magic" to the modern day
amateur for the following reason: unlike old time
ham rigs which could use almost any random hunk
of chicken wire as an antenna, modern commer­
cially-bui lt ham rigs will not load full output power
into a feed line having much more than a 2 :1 v.S.w.r.
Of course we love those beautiful, shi ny, com­
puterized, digital-dial read-out, miniaturized won­
ders with their bells and whistles. But that is why we
must revere that 2 :1 circle on the chart when it
comes to our antennas these days. Now, back to
the chart.

We wanted v.S.w.r in our fifty-ohm coax line. Ok,
the v.s.w.r. for the 3.750 MHz band center imped­
ance is easy to obtain because there is no reac­
tance at thi s frequency. For both our monopoles,
VSWR is just,
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50 n
VSWR = 36 0 = 1.39 : 1 (f.)

Getting V.S. W. f . in the feed lin e at 3.500 MHz and
4.000 MHz gives us a bit o f a problem due to the
co mplex im pedance at those f requencies. We could
get fancy here and go to the bother of calculati ng
what is called the complex reflection coeffic ient.
and then get v.s.w. r from it. Most working antenna
engineers don't bother; they use a lazy man's way
to ge t V.S. W, r. when the impedance on the chart is
complex: put th e pin end of a drawing compass
into the chart cente r point of 50 + jO ohms, then
pullout the penc il end and put its tip on say the
3.500 MHz impedance point fo r the radiating (b ut
ohmic loss free) monopole of K.. ", . At this radi us a
ci rcle is lightly drawn on the chart. The point where
such penc il ci rcle cuts the pu re resistive axis below
the center point is "eye balled" in value. Doing this
gives a pure resist ive in tercept of about 13.5 ohms
for the K.. '" skinny monopo le at 3.500 MHz, so

50 n
VSWRK = -13 5 = 3.7:1 (f ,•• )

"' '' , . n
Using th e same lazy man 's technique for the

radiating but ohmi c loss free fat monopole at 3.500
MHz gives us a resistive axis inte rcept of about 20.5
ohms, o r a v.s.w.r. of abo ut 2.44:1. If we had used
the resist ive axis intercept above the chart ce nter
(A larger than 50) and carried ou t the indicated
division we would have v.s.w.r. goi ng from 1.0:1
down to values less than 1.0. That is the way our
Brit ish cousins and some Europeans figu re v.s.w.r.
It means the same thing, but ca n confuse us Yan­
kees someti mes at first gl ance.

Again we see that the fatter K... .., radiating mon o­
pole gives us a lower v.s.w.r value at the low fre­
quency band l imit th an its skinnier counte rpart. Thi s
ill ustrates a ve ry important fact from antenna theory
wh ich says that larger diameter antenna conducto rs
change reactance at a slower rate ( ll. X/ .6. f) with
freq uency and therefo re give a broader impedance
frequency bandwidth fo r a given limiting va lue of
v.s.w. r. than skinny antenna conductors. What mys­
terious factor in our simple calculations here causes
that effect to be seen? The neat value of antenna
K.. Dr. Scbelkunott worked out fo r us to use.

Now we must consider the other ohmic loss term
Rn . Everytime an antenna man eyes that term he
winces inwardly ; half of his time is spent fighting to
keep it small; still it always exists in the real world
of antennas. The ohmic environmental loss va ries
from QTH to QTH even for identical antennas. Dis­
cussing it could fill a text book. Here we can only
note that in a " typical" US soi l environment, using
about six >" / 4 radials and high conductivity antenna
conductors, a " ball park" value fo r An at the lower
HF ham frequency bands would be about 10 ohms.
If we now put this additional 10 ohms in series wi th
H, in ou r calcu lated antenna input impedance to
get 2 ,,, '1 ~, = 36 + 10 + jX ohms, this added " rea l"

part of 10 ohms pushes all our calculated imped­
ance points a bi t farther along those little dashed
constant reactance curves to stop on the R equals
46 ohm circular li ne, and a bit closer to the chart
center. We see that adding non-radiating ohmic
loss also lowers feed line v.s.w.r. in this case (but
that is a poor way to lower antenna v.s.w.r.!). Now
that our fatter, natu rally resonant mon opol e is radi­
at ing and operating in an environment possessing
a reali st ic ohmic loss, its 2 1,, '1 ~ , im pedance has al­
most reac hed our magi c 2:1 c irc le at the 3.500 MHz
band edge. Unfortunately, thi s is not true for the wire
monopole.

Someone says, "Hey, my pencil drawn circle
through th e impedance at the low band limi t also
cu ts right through the impedance point for the high
band limit. Do real world antennas have pretty, sym­
metrical impedance curves like that , spaced equally
on either side of t, ?" Uh ... no ! Not quite! In our
calculations we didn't include a lumped capacity
which always exis ts between th e base end of a mon o­
pole and, via the dielect ric constant of the base in­
sulator, to th e ground plane. This lumped ca pacity
is connected in paralfel ac ross the series input im­
pedance of the monopole. What it does is to " skew'
the shape of the 2 ,,, curve with frequency about f" so
th at the magnitude of 2 ,,, at ' ,....- is not eq ual to that at
f l l l ~I" with just a change of reactance sign." The use of
a hollow base insulator as well as tapers in the con­
ductor at the feed point can reduce this effect so that
in well designed antennas it is minimal at n.t. The
same thing happens in a ce nter fed doublet from the
lumped ca pacity across the feed insulator.

The Antenna Reaction Upon Itself And On
Lumped Reactance

If we give a smal l child some adult gadget like a
wind-up alarm clock to play with, th e chi ld invariably
sta rts trying to take it apart. This inbo rn human in­
sti nct is intelligent and commendable-it eventually
res ults in a better understanding of how things work.

When we try to take a 'A /4 monopole apart we just
end up with a number of shorter lengths of antenna;
in terms of the analogue of the antenna, we then have
a collection of electrically shorter transmission li ne
sections h, + h, + h, + ... h. which all add up to
a total h" of 90 degrees. The natural question which
arises in our minds is this : how do each of these in­
dividual short sec tions of the total antenna end up
inte rac ting reac tively on one another to produce an
input reactance jX,,, ,! :: ' = jO ohms as resonance?

It turns out that the answer to th is seemingly ac­
ademic question is an important step along the road
to easy design not only of the Morgan trap antenna,
but many other kinds as well. Let' s take a look at this
problem. To do so won't require a lot of analogue

S Also, the radiation resistance R< is slightly larger on
the f.,.. side of f., than on the f,.... side, and this adds
to non-symmetry in Z,•.
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line sections ; just two will do. Suc h line dissection
is shown in fig , 1 (c), All we have done is to cut the
single analogue transmission line section of Fig.
1(b) into two shorter length sections h, and h. A
new terminal, 3, now appears on the conductor as
the " output" terminal of the left hand line section
h, and directl y below it a corresponding ground
terminal, 4, A new terminal ,S, on the conductor now
represents an " input" terminal for the right hand
line sec tion h, and directly below it a companion
ground terminal, 6. All that the dual listing of Km

under both of the line sections means is that the
line charac te ristic impedance is of the same value
in both. The total elec trical length h" = h. + h, of
the analogue line is sti ll 90.000 degrees, although
h- and h. may be proportioned any way we like
as long as they sum up to thi s specified total length.
Oh yes, there is a little dashed line conductively
co nnec ti ng terminals 3 and 5 together. It represents
a wire " pig tail" lead of " zero" electrical length.
Right now let's just reach out and break that pig
tail lead so that terminals 3 and 5 are temporarily
insulated from one another.

Now we know from our previous exercise with
the ),. /4 monopole, that when we look into the input
terminals of an RF transmission line stub section
when its output terminals are open circuited, equa­
tion (1.0-3.) will give us the reactanve jX I ~ () present
at the input terminals of such stub line. The "out­
put " terminals 7 and 8 of line section h, are obvi­
ously open c irc uited, so if we look into the input
terminals of thi s right hand line section we should
see,

jX 11I (', ' " = - jK II L cotan he Ohms
Because we set a limit on the total line length hO

at frequency 1.., the right hand side line section h,
just has to be less than 90 degrees at 1.. at least,
unless the line section h, ceased to exist by making
its length equal to zero degrees. Therefore, if the
length of section h. is more than zero degrees
long, the input reactance jX j ll (', ~l of the rig ht hand
line section will always come out as a capacitive
reactance jX11I " . , ; in other words, line section h,
(representing the upper section of the monopole)
will always look like a condenser connected across

I the " output" terminals of the left hand line section
h, (when we put our pig tail wire back in place) .
That sure seems strange. because we also know
that if we move over to the left and look into the
line terminals 1 and ground 2, jX1n "" always comes
out to be jO ohms there when the total h" equals 90
electrical degrees. Somehow that first line section
h. does something to cancel out the capacitive re­
actance jK,n cotan h, at its " output" terminals no
matter how the lengths 01 the two line sections are
proportioned. To amplify our mental attack on this
idea, let's employ a " thinking equation" at this
point wh ich could took like this :

ilK. SOMETHING h,) + (- jK. cotan h,)
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= jO.OO ohms
Peering at the above relation, we see that if j(K...

SOMETHI NG h,) had the same absolu te magn itude
as iKoncotan h, but an opposite reactive sign, then
the two terms would add up algebraically to jO
ohms, We know that a co il and co nde nser co n­
nected in series will do that when their + jX,. and
- jx, have the same electrical size in ohms at f•.
Therefore, in such approach the j(K.. SOM ETHING
h,) term could be made to look like a series induc­
tive reactance to its "condenser" load. This idea is
sketched in fig . 1 (d) . Now one way to make a
transmission line section look like a series induc­
tance is to change the first term in our " thinking
equation" so it looks like this :
[K; tan h, -I- (-jK. cotan h:) = jO ohms, (1 .0-4.)
or,
jK. tan h, = jK. cotan h"
and even,
jK. tan h. t h
- jK. - = co an , (1.0·5 .)

Notice that in equation (1.0-4.), when h, and h,
add up to either less or more than 90 electrical
degrees, the answer becomes fi nite in magnitude
and flips in reactive sign to go capac itive or induc­
tive in reactance. But that is just what ou r equation
(1 .0-3.) did with the ),, /4 monopole on either side of
1.. ; therefore, equation (1.0-4.) converts into equation
(1 .0-3.) when h, goes to zero degrees in length. Now
we can see how a naturally resonant ),,/4 monopole
reacts on itself, length by length, to " resonate it­
self" at t.: or become plus or minus reactive on
either side of f... However, ou r equation (1.0-5.)
seems kind of du mb. It just says, " Tell me how long
h. is, and I'l l tel l you'how long h, is," But we already
know the answer to that question by means of first
grade arithmetic; say h, equals 47.000 deg rees .
Obviously then, h, = 90° _ 47.000° = 43,000 de­
grees . What do we need this more compl icated
equation for? It merely echo 's: tan 47.000° = cotan
43.000'

Wel l, now let's become sneaky agai n. What if we
opened up that gap between terminals 3 and 5 and
inserted there a coil whose inductive reactance at
3.750 MHz was equal to + j150 ohms? Because
we've al l played with electrically short, coil loaded
mobile whip antennas, we see that this is what we
would create here : a coi l loaded monopole, with
the " load ing coil " located at an electrical height
h. of 47,000 electrical degrees from the base input
terminals. We know something else, too : that top
line section h, can not remain at 43.000 electrical
degrees if we wish to obtain a resonant jO ohms in­
put reactance at 3.750 MHz. Our new coil loaded
monopole and its equivalent analogue line is shown
in fig . 1 (e) and (f) . Now we know we must shorten
the electrical length h, of our monopole top con­
ductor section, but by just how much? Let's try
using our new found equation (1.0-4.) to get an



answer, by sticking th at known coil rea ctance In

series with the other terms.
jK", Ian h, + j150.00 + (- j cotan h.)

= jO.OO ohms (f.)
Also, let 's reach back and use our K...", of 560.32

oh ms representing ou r skinny number 10 gage wire
monopole. Plugging in that K.. va lue, pl us our
known length h, of 47.000", we get:

j560.32 tan 47.000' + j 150.000 + (-j560.32
cotan h:) = jO.OO ohms (to)

j560.32 (1 .0724) + j150 + (-j560.32 colan h.)
= jO.OO ohms (f.)

or,

j560.32 (L0724) ± j150,000 _ colan h . -
j560.32 -.-

740.887
560.32 = 1.340 (f.)

cotan -11.340 = 36.731 0 (at t)
Is that correct? Let's stick our found length fo r

top section h, back in and see:
j560.32 (1.0724) + j150.00 + (-j560.32 colan

36.731") = jO.OO (t)
j750.887 + (-j560.32 X 1.3401) = jO.OO (f.)
j750.887 + (-j750.887) = jO.OO (f.) ohms.
Now we can go into the coil loaded mobile whip

business if we wish. We just specify how high in
electrica l deg rees h, we will place our loading coil
of so many + jX ohms. from the base input terminals
of th e whip; ca lculate the whip conducto r K.. from
(1.0-1.) on the band of interest , and th en ou r modi­
fied eq uation (1.0-4.) and its conversion (1.0-5.) tell s
us how long electrical ly our top conductor section
must be to get resonance. A read er says, " Sure,
and you can tu rn it around and use it to solve for
the need ed loading coil reactance + j x, wh en yo u
know coil height hi, and top sec tion length h.," He
pauses a minute, and th en adds, " And it even works
fo r co il base loading wh en yo u let h, go to zero
degrees." Th at reader is so right! Another OM o ut
th ere pops up with, " Are n't we working a bit too
hard? I mean , if K". is unifo rm in value in both line
section hi and h-, wh y don't we just d ivide throug h
by K.. and get rid of it to make our equat ion even
more simple." Ok, let's do th at :
jK. tan h, ± jXc.±(- j K. cotanh.) jO.OO ohms (f .)

jK. jK. jK.

tan h, +~~ + (- cotan h,) = jO.OO ohms (f ..) (1.0-6.)

The above equation is still perfectly vali d, except
now we would have to multiply the final answer (if
other than jO.OO ohms at resonant freq uency t) by
K. ohms to make it come out in the actual value of
ohms. As it stands, the above eq uation is in normal­
ized form: normalized with respect to the antenna
or analogue line's K• . Normalization is just a fancy
word for the process engineers use in making it less
work to calculate impedances in ci rc uits, anten nas,
and RF transmission lines. It is another "lazy man's"
trick. except that this one in no way reduces ac­
curacy as our other compass and eyeballing rests-

tive values to get v.s.w. r. did.
Wel l, we have warmed up our trig and algebra,

and old Mister Sprinkle back in H.S. 59 would be
proud of us for th at , but what the heck has the sub­
jec t of shorte ned. coil load ed ante nnas got to do
with the Morgan multi-band trap ante nna?

Sorry OM's, but I've been kinda sneaky again
here! We have just completed the electrical design
of a two band Morgan trap antenna made of num­
ber 10 gage copper wire! It is operating on the
eighty meter ham band, resonant on 3.750 MHz. On
eighty meters. its fo rty meter "quarter wave" bot­
tom conductor section h, ended up being only
47.00 electrical degrees in length. That 150 ohm
series " loading coil " turns out to be what the fo rty
meter parallel LC trap looks like at the frequency
3.750 MHz.

What we were actually doing was solving to ob­
tain the needed electrical length of the next con­
ductor section h, located above the non-resonant
forty meter band trap in order to make the entire
eighty meter monopole section of the two band
Morgan end up resonant at 3.750 MHz. Notice that
h. + h, representing the total electrical lengths of
the Morgan conductors no longer add up to 90
electri cal degrees as they did before in the na turally
resonant 'A /4 monopole at t., Instead , in ou r skinny
wi re mon opole, that off-resonant fo rty meter band
trap added 6.27 electrical degrees to our Morgan on
eighty meters ; We had to remove that amount of
elect rical degrees from ou r conduc tor length above
that trap, th erefo re to make our Morgan resonant at
3.750 MHz. In ou r fatter mon op ole of K~" ", the same
150 ohm magni tude of series trap inductive reac­
tance, located at th e preci sel y same electri cal
height h. from the base input terminals of the mon o­
pol e, would require h, to be only 33.455 electri cal
degrees in conductor length ; the same non reson ant
trap would have added 9.45 electrical degrees to
the fat monopol e o n eighty meters. You will f ind out
late r th at this " loading" effect by the traps, when
non-reson ant, places a limita tion on the perfor­
mance of the Morgan antenna when any band sec­
tion of it is compared to that of a naturall y resonant
mon opole fo r that band us ing identical conductor
diameter d = 2 a. But we will learn how to make
th is limitation minimal wi th ou r new-found sneaky
ways.

Now we are armed; ou r design muscle has grown;
we are now getting a feel for this ante nna / trans­
mission line analogue tool. We are now ready to I
take on a Morgan trap antenna covering al l t he ham
bands from ten to eighty mete rs and make it play
correctly. It is just a matter of repeating the process
we used here, band-by-band, st ringing all those
band traps and conductor sections in series as "the
foot bone's connected to the ankle bone. and the
ankle bone" on and on . When we reach the "head

( Con tinued on page 72)
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It's not nostalgic, it's fun. It makes use of all that
gear gathering dust on forgotten shelves. In short it's
a money saving, ecologically enioyable endeavor.

No Harry, A.M. Is Not Dead!
BY BYRON H. KRETZMAN" , W2JTP

This is the 7S·meter a.m. station W3CIC in Edgewater,
Maryland, and the operator Lawrence A. Laser. The final
is a pair of 813's in push-pull modulated by a pair of

Class B 80S·s. The receiver is an SX-28.

.JJst a few weeks ago I was chewing the rag with
W2JND. We were bemoaning the injustice to a.m. of
Docket 20777. (Did you comment to the FCC?)
Smitty spends a fair amount of time on 160 a.m.: I
spend a little, using the rig described in the October
1973 issue of CO. He says to me, "You know, there
is a.m. on 75 'phone, too!" I said, " You are kidding,
the ARRL buried that ten years ago!" " No way," he
says. " Give a listen!" So I did. And, I was amazed!
Here were fellows, all over the northeast, chewing
the rag about the technicalities of their "home­
brew" transmitters, antennas, old receiver modifi­
cations and other things fascinating to the amateur
who still builds his gear. I sat there entranced. The
QRM was almost nil, and the QRN was light. I
widened out the old SX-101 to 5 kHz, sat back and
enjoyed the high quality of these transmissions, so
unlike the narrow range " communications" quality
of s.s.b.

Well, I wasn't co ntent to just listen. I had to get
on there and find out where these fellows were
getting their parts. In short order lover-hauled
the old 813 rig originally built by Harry, W2IER,
which I had been using on 3620 f.s.k. for Rny. My
old Clapp v.f.o.' was moved up to 3875 center and
the diode remote tuning was set to cover 3850 to
3900. The old modulator, using a pair of 80Ts, had
been on the basement floor on both Long Island
and in Minnesota, unused for about 25 years. I
cleaned off the mildew and hooked up all the chas­
sis, spread out on the work bench. It all worked.
Soon it was back in the rack cabinet. cab led for re­
mote control, with the modulator connected to
bridge the 600-ohm line from the speech ampl ifier
in the Teletype machine. (The New RTTY Hand­
book, page 117) Connected to a 66-foot wi re with a
loading coil in the middle, I got out reasonably well,
but I wasn't satisfied. (What really true amateur is?)
In a couple of weeks [ had a Va-wave antenna up
about 50 to 60 feet between two convenient oaks.
Zepp feeders were connected to one end. It just so
happened that the feeders were Y4 -wave long so I
didn't have to tune them; I just soldered the 75-ohm
coax to the bottom. A grid dip meter told me that
the resonant frequency of the antenna, and the V4­
wave matchi ng stub, was in the bal l park. The rig
loaded up beautifu lly, and boy, do I get out!

It had been about 35 years since I was last on 75
'phone. There were many, many, more on in those
days; the QRM was fierce. (Where did they all go?
2-meter f.m.?) I had forgotten just how much fun it
could be.

Working Harry, now K4G FK, on 20-meter s.s.b. it
was with glee that I told him that a.m. was not dead.
In spite of the attempt by the FCC in Docket 20777
to banish al l a.m. to frequenc ies above 28.5 MHz; in
spite of it being ignored by th ree out of four of the
amateur magazines; in spite of the ARRL policy,

'Kre'z rnan, Byron H.; " A Remote Control 80 Meter VFO
for RTTY," CO, June 1960, page 63.

LJ
-

*431 Woodbury Road, Huntington, N.Y. 11743
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recently echoed by a staff member on a Syracuse
repeate r, to " push" only " advanced" fo rms of com­
mu nication in 05T; it refu ses to lay down and die.
Inc identall y, while Docket 20777 is cons idered by
some as the heig ht of miscon ception by the FCC,
there are many a.m. operators who thi nk it looks
like a conspiracy to continue and to expand the pro­
moti on of s .s.b. with the objective of selling more
and more magazine advertisements to sell more and
more commercially built " ham" transceivers, li near
amplifiers, etc. Is the prophecy! of VE3ABW com­
ing true?

No, A.M. Is Nol Dead On 160 MeIers
If you live in the northeast, listen any evening to

the operation of the many nets or round-tables go­
ing in New England on 160. These operators are
Senior Citizens for the greater part, those living on
reduced retirement income, those who can't p lank
down $500 or more for a " store bought" s.s.b. tran­
sceiver, even if they could fi nd one that would work
on 160. These fellows are using home-brew or old
venerable Heathkits like the DX-60. It is much easier
and much less expensive to build an a.m. transmit­
ter ; and, there are plenty of " communication" re­
ceivers such as the old HROJ, Super-Pro-, HQ-129,
SX-28, BC-348 and many others that ca n be had for
a song.

No, A.M. Is Nol Dead On 75 MeIers
Again, in the northeast, l isten any day o r night

between 3850 and 3900 kHz. Someti mes four or five
QSO's are going at once. There are a few 1 kw sta­
ti ons on, a fai r sp rinkli ng of those in the 500 watt
and quarter-kw category, but most are using 60 to
100 watts, with good ante nnas . Most ta ke unusual
pride in their audio qual ity so they take a real dim
view of the ARRL reply to Docket 20777 where th ey
recom mend to the FCC that bandwidth be li mited
to 6 kHz (which implies a 3000 Hz audio limit) .
Th ese fellows on a .m. are th e art ists of home-built
stations and they want their true voices and person­
alities to come over; they don't want to be limited to
" communications" qual ity. It's li ke the early days of
RTTY where fellows bui lt thei r own eq uipment and
were ve ry pro ud of it. And, when something quits,
these a.m.'ers don't send their rigs back to fac tory
to get fixed, either.

No, A.M. Is Nol Dead On 2 MeIers
2-meter a.m. lives on , in spite of the proliferation

of repeaters and heavy promotion in the amateur
magazines of the $250 and up imported transceiv-

'Correspondence from Members; OS7, Febru ary 1939,
page 67.
'O rr. William ; " The Wonderful HRD Receiver," CO, May
1975, page H .

"Reed. Charles E.; " The Ultimate Conversion of the
Super-Pro Receiver," CO, Apri l 1961, page 38.

--_._--- - - -

front view of the 75-meter a.m. transmitter at W2JTP.
The final is an 813 running at 220 warts input. The mod­
ulator is a pair of push-pufl 807's. The entire transmitter,

including the v.t.o., is remote controlled.

ers. Listen to the a.m. on the low end, below 146
MHz. These fellows prefer simplex a.m. operation to
the stereo-typed time-limited contacts via an f.m .
repeater. They are using old Gonset Communica­
tors, Cleggs and even old SCR-522's. Uninhibited
rag chewing is the order of the day, impossible on
the " alligato r" repeaters of f.m. where you have to

(Continued on page 72)

Rear view of the rs-meter a.m. transmitter at W2JTP.
The r .t. deck also houses the heavy-dUty bias supply

for the 813 final and for the 807 modulators.
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CQ Reviews:
The Spectronics DD-1K

Digital Frequency Display

BY HUGH R. PAUL' , W6POK

If you have been tempted to trade your old reliable
transceiver in on one of the newer models featur­
ing digital frequency readout, you may wish to con­
sider an economical alternative. Spectronics of
Signal Hill , California is currently marketing a l ine
of outboard digital frequency displays for the more
popular lines of transceivers. In their current prod­
uct line are units for use with Yaesu, Kenwood,
Collins, Tempo One and Siltronix. List price varies
from $149.95 to $169.95, about what you would pay
for the feature as an option on those models for
which it is available from the manufacturer.

The model I had an opportunity to test was the
DD-1K, for use wi th the Kenwood TS520, TS511 and
T599. It provides a continuous six digit display of
both transmitted and received frequency to a reso­
lution of + 100 Hz. The display is formatted in MHz,
kHz , and switc h selectable 100 Hz readouts, which
are updated 50 times per second, allowing instan­
taneous display of operating frequency while tuning
the band. The digits are the large LED type and are
red in color.

·291 Macalester Drive, Walnut, California 91789

The Speclronics DD-1K digital frequency display.

58 • CO • March,1977

To operate the 00-1 K it is only necessary to plug
the unit into 117 v.a.c., connect the input cable to
the v.f.o. receptac le on the transceiver, switch the
selector knob to the proper band and push the
mode switch to select either upper or lower side­
band. There is even a WWV position to readout the
10 MHz WWV station used for calib ration in the
Kenwood line of transceivers.

Accuracy of calibration wi th my TS-520 was with­
in 100 Hz just as it came from the factory . Due to
slight differences in crysta ls in various transceivers
of the same model, it may be necessary to recali­
brate the unit slightly. Complete instructions fo r
calibration of the 00-1K are provided in the instruc­
tion manual. Unfortunately not much other informa­
tion is provided. There is no schematic or block
diagram. Since I always repair my own equipment
this is a negative facto r. If you always send your
equipment back to the factory for repair you prob­
ably don't care.

While I don't have many details on the circuit, I
ca n tell you that it employs twenty ICs and one
transistor. All co mponents except the power trans­
former and the LEOs are mounted on a single epoxy
board. Construction appears neat and sturdy.

The display is steady unless some r.f. gets into
the unit, then the display goes banannas. A word of
caution, if the display is jumping around during
transmit no doubt your signal is also being affected,
since the 00-lK is connected to your v.t.o. I re­
ceived reports of FMing with the unit connected to
the T8 -520. The cure was simply a proper ground
on the transceiver. Once I got rid of the stray r.f.
there was no problem what so ever.

I asked Spectronics if the DO-1K cou ld be modi­
fied for use with other makes of equipment? They
advised me that it would be too costly to do so and
recommended that if you sell you r Kenwood trans­
ceiver you also sell the dig ital display unit. They
keep adding to the line and no doubt will have
models available to work with units other than those
mentioned earlier. _



a m onthly fea ture by

JOHN A. ATTAWAY, K4/1 F

DX
News of com munica t ions around the wor ld

The WAZ Program

Single Band WAZ
20 Meter Phone

35 .... VE3FJE

5.5.B. WAZ

C.W.-Phone WAZ
4.025 ..•. OK1VU " 030 .... LZ1A.Z
" 02ti YU2RFK 4.031.•.. 15eOE
4.027 LA8CJ 4.032.... DK7XS
" 028 JA2C~ ~ 4.033 ..•. 0 K.. TA
4.029 G3PY~ ..034 .... DK3$ N
The complete rules l o t all WAZ a wa rds are l oun d
in the ~ay . 1976 issue o f CO, Appl icat ion bl a n~ s
and reprin1s 01 the rules may be obtained by send­
ing a business-si ze. se lt_addressed. stamped en ve·
lope to th e OX Edi tot. P.O. eo> 205, Wi nte r Haven .
FL 33880.

Many a valuable CO contest multiplier has
been received Irom the station of Miguel
" Mike" Planas , EA3SA 01 Tarragonna
Province in Spain. Mike recently qualilied

for CQ's WAZ award.

send a license to you direc lfy via
airmail. However, if you arrive wi th­
out a l icense a personal call on Stan
will produce a ticket within a few
minutes. Incidentally, Stan is very in­
terested and visi ted my operation
several times.

Dominica also presents no diffi­
culty. On my last visi t the Minister of
Communications typed up my license
and had it wi tnessed by the Minister
of Home Affairs. When asked what
call I would l ike, I requested and re­
ceived VP2DWY. Co nverse ly, SI. Ki tts
is the island where the licensing pro­
cedure is the most involved and time
consuming. The offi cial who handles
the licenses is housed in the Cable
and Wi rel ess Bui ld ing. After he ex­
amines the docu ments you must
prove th at you are licensed back
home, afte r wh ich you go throu gh a
securi ty check at the local pol ice de­
partme nt. Then you return to the li­
cens ing off icial who tells you that
it will be a few days before the
license is issued. Wh en you go back
again , he w ill sign th e license but
you have to visi t the Minist ry of Fi­
nance and get a receipt before the
license is yours. Need less to say I
am very careful to keep my VP2KU
ca ll sig n curren t.

1352 .•.. LAlOR
13S3 .... 12TTL

13"9 JA7GLB
1350 CP1EU
1351 K..OXO

Trin idad and the Dutch islands of
Aruba, Bonai re, Curacao, Sint Maar­
ten , Eustatius and Saba, t should
stress that the procedure isn 't con­
sistent. For example, the only islands
from wh ich I was able to obtain li­
censes in advance were SI. lucia
and the Dutch Anti lles. All of th e
othe rs required a personal visit to
the appro priate off icial on th e is land
in charge of issuing licenses, and
this was not always the Minister o f
Comm un ications.

In Montserrat, the Cable and Wire·
less Manager is the pe rson to ap ­
proach. In my case I had permission
to operate within 10 minutes and was
issued the call sign t req uested , VP2­
MRK. The manager had been on his
day off, but upon calling his home I
obtained permission verbally. I actu­
ally got the license afte r I had moved
on to St. l ucia. The permission was
accompanied by an apology that the
callsign I should have been issued
was VP2MX as the two-letter calls
had not been all taken , but aso's as
VP2MRK were quite OK.

The man to see on 51. l uci a is Stan
Scholar, VP2lC, the Commissioner
of Pol ice and Radio Officer. Stan is
located at Police Headquarte rs ,
Bridge Street , Castries , SI. l ucia. If
a photostatic copy of a Canadian li­
cense is sent with $3.00, Stan will

The first Swiss winner of Sing le Band
WAZ on 20 meter phone was Fritz Baum­

berger , HB9AOW 01 Guntershausen.

• P.O. Box 205, Winter Haven, FL 33880.

••

A s a result o f the great interest in
short , vacation-type DXpediti ons to
nearby islands. part icularly during
the CO Worldwide Phone Contest
(October). the CO Worldwide C.W.
Contest (November) and the CO
WPX Contest (March). the OX column
this month will be devoted to infor­
mation on these events and activi­
ties. In line with th is theme, De Extra
fea tu res an article wri tten by Bob
Kenny, VE3EWY, for the Canadian
DX Association 's monthly publication
Long Sk ip . The information provided
in Bob.s article can be very usefu l
to anyone inte rested in a visit to the
sunny climes for a few days with a
trusty transceive r in tow.

De Extra
Amateur Licensing In The Caribbean

by Bob Kenny, VE3EWY
Wh ile I do not presume to be an

author ity on obtaining operati ng pr tv­
ileges on the Cari bbean islands, I
have operated from many of them
during the last 3 years, and after
read ing in Long Skip of VE7AZC's
request for info rmation I felt there
might be othe rs interested in the pro­
cedure fo r l icensing when th ey visit
the is lands.

After obtaining licenses for Mont­
se rrat , St. Kitts, 51. l ucia, St. Vincent ,
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who were in their usual form from the
Turks and Caicos Islands for the
phone weekend as VP5M, and K6­
SDR who staked out his claim in the
British Virgin Islands. Antigua was
the goal of the Buffalo OX Otub.
Grenada by W5MYA and WB5IZN,
Guadaloupe by WA1JKJ, Aruba by
PJ7BB et al as PJ9A. and St. Pierre
by K20JD and K90TB. Grand Cay­
man was activated as ZF1 RE by WA­
5KLE and WB5URN, Jamaica by WB­
4SJG inc., St. Vincent by 2 German
operators and Madeira by Marti Laine.
OH::!BH.

Lloyd and Iris Colvin were busy in
the U.S. Virgin Islands during the
phone weekend. but OSYed to the
British Virgin Islands for the c.w.
contest. Other island hoppers during
the c.w. weekend included Vic , K4­
DSN, on St. Lucia. WA70TT et at on
Montserrat, the Order of the Boiled
Owls on Trinidad , St. Martin and Sint
Maarten by W5AT and W5NUT. C6A.
Bahamas by W400 and friends,
Curacao by W1GNC, Western Samoa
by WB600L and the Northern Cali­
fornia contesters, Guernsey by G3­
FXB and G3MXJ, and Ascension Is­
land by KP4EKI and WA4TLB.

We have probably missed some­
body, and our apologies, but this at
least gives a sample of the activity
and it was great. The moral of the
story is RESERVE YOUR ISLAND
EARLY! We hope that your plans for
the CO WPX Contest later this month
are published and official so you
aren't caught with no place to go.

Contest QSLs

As a resul t of the extensive contest
activity we are pUblishing some of
the contest OSL routes outside our
normal format. Here goes: CT9AT­
Via OH2BH, FP8AA-To K201D, FP8­
DX-c/o K90TB, PJOA- Via P.O. Box
383, Curacao, Netherlands West
Indies, VP2G and VP2GMD-To W5·
MYA, VP5M-c/o WB40KE, W6KGI
AJ3--Via YASME Foundation, P.O.
Box 2025, Castro Valley, CA 94546,
ZDBAA-To WA4TLB, K4I1F/C6A­
c lo W4KA, PJBCM and PJ8JM-Via
W4BPD, PJ9MM-To W1GNC, VP2­
VDH-clo K6SDR, 6W8A-Via WA3­
NCP, 5W1AZ-To WA6AHF. ZE1RN
-c/o WB5URN, WB4SJG/6Y5-Via
K40MO, VE2AOSITG9-To VE2KO
and FGtJCXV/F57-c /o W4PRO.

6ZH Is Back Home

For many, many years W6ZH was
the call sign of Herbert Hoover, Jr.,
son of farmer U.S. President Hoover
and one of the greatest backers of
amateur radio. We are delighted to
learn that this call has been reissued
to Herbert Hoover III , W6APW, better

243 ... ,G M3TRI
2. 4 .•. ,W7ISY
245 .. .. K90AF

200 ... . K8PYO
150 ..•. G3XPO
150 , .• . K8PYD
l SO. , •. WB4ECE

~ K960L
467 W84ECE

c.w.

S.S.B. Endorsements

The CO OX Awards Program

S.S.B.

310 ZL3NS
300 WllSFU
275 , K8PYD
250 .. •. JH1VRQ
250 . .. K8PYO

C.W. Endorsements
310 W.VWX 300 DL3RK
310 W8LY 150 DJ2GW

3 ,517 MHz . ...OK1AEH
Complet e rol es and application rorms l or the CO
OX ,Awards program can be obta ined bv send ing a
bUSlnesa si ze. No. 10, envelope. so ll·add ' ened end
Slamped 10; "CO OX Aw erds." 5632 .7th Avenue
SW , Seatlle, Wash ingt on 98136 USA ,

2.a DK10U
2.' 0J2GW
2.2 G3FWE

. 63 ... _K8PYO

.~ , .• WA3YYW
ees .G3XPO

Aruba, Bonaire and Curacao, while
Sint Maarten needs a 17 suffix, Saba
a 16 suffix and Eustatius a 18 suffix.
It is possible to obtain a PJ0' call
upon special request. In any case.
the address for applications is Direc­
tor Lands-Radio. N.A. Dienst . Wi1­
lemstad, Curacao.

While I have never operated from
Anguilla, I understand from my good
friend Ken Palmer, K2FJ, that there
is no problem in obtaining a license
from this island. Ken says it should
be noted that there is no regular
electrical supply on the island al­
though most of the guest houses are
supplied with electricity from private
generators which you can arrange to
keep in operation on a 24 hour basis.

1 hope this information will be of
some use to those planning vaca­
tions in the Caribbean. Good luck in
your DXing from the sunny southern
islands. and 73 from VE3EWY.

Reserve Your Island

The OX Department was delighted
with the number of rare and semi­
rare countries activated during the
CO Worldwide OX Contest weekends
in October and November, 1976. Con­
testpedition activity, particularly to
the Caribbean islands. was at a
record level which is particularly
gratifying at the low end of the sun­
spot cycle.

In one sense the contest was al­
most too successful. Those who de­
layed firming up their plans until the
last few weeks were shocked to find
that "all the islands were taken" for
the contest. There were even some
frantic calls to the OX Department
seeking info on a convenient OX
OTH. with a lenient licensing policy.
still unclaimed for the contest.

Examples of the activity include
I the North Florida OX Club & Company

f

DJ2GW . Werner Schwic/f. ert of Coblenz 1
Germany racked up his 40 zones on c.w.
using Heath equipment qrp to a home­
brew quad plus a gaspipe vertical lor 40

and 80. Werner is 53 years young .

The above photo shows the equipment
used by Ba/a. VU2LE. The box in the right
loreground is his new homebrew linear.
Baja continues to be active on 20 and 40
meters Jongpsth to the states at 0000-

0130 GMT. OSL via Pete . WA6MWG.

St. Vincent is more accommodat­
ing. The Minister of Communications
will have a license typed by his sec­
retary with in minutes, after which you
proceed to the Ministry of Finance to
pay the $5.00 fee. Trinidad and To­
bago can be a frustrating experience
because the licensing office is open
for only a l imited period daily. and
then you must find someone who will
accept the fee. All of this must take
place in Port of Spain and until you
have your permission the Customs
people will hold on to your equip­
ment and they are also open only
during certain times each day. When
Gary. VE3GCO , and I were there in
1970 we had to pay a deposit on the
value of the gear or get a bank to
issue a bond for the amount. The bond
will be returned when you prove that
you are taking the gear out of the
country.

The Dutch islands pose no prob­
lems. A letter of application with a
photocopy of your VE license and
$8.00 will result in a license by direct
airmail. This license will be good in
all 6 islands but you must state spe­
cifi cally which island will be your
OTH. A PJ9 call is valid only for
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The ca WPX Program
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Here are the new, otticial pre fixes for the various regions of Brazil as assigned by the
Communications Ministry in Brazil/a. You will probably hear most of these prefi lles
du ring the CQ WPX Contest la ter this month . Our thanks lor this information go to
Bell, PT2JB, of LABRE who checks for CO awards in Brazil and is also active in the

PT/PY OSL Bureau.

.' ..
•" :::::.::r·,::::

:C "- ', ...•." ,--.... .- .. ...,...::-....... :'. .... ". . " ". .. . .•<~.'::.

9 1. ... WN6lSO

948 •. .GM3GRX
949 LA9lS
95O 16MRO

1546 . . .. G4B UE
1547 .•• . HA8UA
1548 . ... Dl7Kl

C.W.

WPNX

5.5.B.
9U . . ,VK3BHN
!MS G3TJW
946 SpgEES
!M7 . . • • IT9UVA

9O .•.. WN7DJU

1543 . . . .S P9B RP
1544 . •.. GM4 0KO
1545 . . •. OK3IF

Endorsements
MIXED: 1300 W8 2FMK. 1211 DJ7CX. I02ti WA~KDI .

1006 OK3EA. 1>82 G4BUE. 46<1 t5AFC. 409
l68lH. 407 W2VAV,

SSB: 1153 18KDB, 1066 14lSQ. 1023 l L38S . 906
W6YMV. 823 F2YT. 854 DJ7C ll. 739 G3TJW.
700 WA1 JMP. 567 G48 UE. 431 lT9UVA. 383
SpgEES. 374 15AFC. 372 lA9l S . 350 GM3GRX.
302 SP98RP. 301 161041'10 .

CWo 1150 W8 2FMK. 1122 OllOT. 9J'!> OJ7CX. 912
W9WCE . 883 WAl!IKOI . 737 PAlISNG. 735 OK2­
BlG. 66OG5GH. 567 VK4Kll. 461 DJ2GW. 452
G3FVC. 392 G4BUE . 30t Ol7Kl . 302 SP9BRP.
304 GM40KO. 300 OK31 F. HAWA

20 MeIe r,, : GM3GRll. W4Q6Y.
40 MeIe r, : G4BUE.
80 Mete rs : S pgEES. W4Q6Y. G5GH.
160 Me le", : OK3IF.
AIn u : W40BY.
A"i. : G4B UE. IT9UVA. W40BY.
E... roPe: J AlV E. S P9EES. G4BUE, GM3GRX. lT9UVA.

W40BY.
No . Ame rlU : J A' BN. G4 BUE, W40BY. G5GH ,
Oceani. : W406Y.
So. Ame " c. · W4QBY.

Complel., r... I.." tor WPX C8n be tound In lhe M.y.
' 976 lu ...e of CO Maguine . Appl icalion lo rms may
be obleined by t end,ng a e ..." ine .. ti l e. t e U-ad·
drened . slamped envelope fO "CO WPX A",.rds : ·
5014 Mindora Dr., Torr . nce . CA 90505.

known to most amateurs as Pete, an
outstanding OXer who holds both the
WAZ and the WPX awards. This is
most fitting!

The K4I1F/C6A Bahamas Tlip
The CO Wor ldwide OX Contest

weekends have always been favorite
occasions at the Attaway household ,
and the phone weekend in 1976 was
particul arl y memorable for us as it
was the first opportuni ty for junior
op, Joe, WA4AVC, to operate from
the OX end.

The demands of sc hool dictated
that the Attaway participation would
be an abb reviated one. Everyth ing
was packed to rush fo r the ai rpo rt as
soon as school was out on Friday,
Oct. 29, but as there were no night
flig hts back to Florida from Freepo rt
on Sunday the Stet. we had to close
the station before noon to head for
the ai rpo rt 7 hours before the end
of the contest.

Naturally with a tight schedule
such as this, Murphy's infallible law
was bound to take a hand. Just be­
fo re departure the airline called to
advise that our flight was delayed
and would not make connections wi th
the last llight from Miami to Freeport.
The only chance was to rush to an-

other airline, who fortunately did have
space. However. when we reached
the airport that fli ght was late also
and we were switched to a th ird
flight. To make a long story short, by
dashi ng madly the length of the Mi ­
ami te rminal we made the last flight
to Freeport. BUT OUR BAGGAGE
DIDN 'T! In fac t, come Saturday after­
noon it still wasn't there and our
contest ac tivity was saved only by
the Atlas 210X, small enough to fit
in the briefcase power sup ply and
all, and a 160 meter dicple in the
handbag . The latter could be cut
down for use on the othe r bands.

Of cou rse you can't cut much
mustard operati ng OAP in a contest
wi th dipoles on 20, 15 and 10. Thanks
to a magnifi cent location on the roof
of the 16 story Atl antik Beach Hotel
we got out very well on 80 and 40 me­
ters wi th ou r 100 watts, the maximum
legal power in the Bahamas. but
contacts to Europe and Asia were
severely limited without a beam for
the higher bands. We actually ended
up with more contacts on 80 meters
than we had on 20 which is a mite
unusual to say the least.

The management of the Atl antik
Beach Hotel caters to amateur radio
operators. and cou ld no t have been

more cooperative. We had access to
the roof on a 24 hour bas is, with
complete f reedom to string our wi res
in the best available configurati ons.
If you are looking fo r a spot to take
the XYL and kiddies, the hotel also
has an excellent pool and a beauti ful.
white-sand beach. A Bahamas li cense
lor IC6A operation can be arranged
in advance by mail through Bahamas
Tel in Nassau. When you enter the
count ry a deposit of 40% of the value
of your gear is required to clear
custo ms. but it is read ily refunded
when you leave for home. wi th the
gear of course. If you want to be OX

Dr. Carlo Crovetto, I1CeL, of Genoa is
a prominent Italian physician and DXer.
Carlo has earned both the WAZ certifi-

cate and the WPX certificate.
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The AI/antik Beach Aparthotel in Freeport, Bahamas, site of the K4I1F/C6A operation
during the CO Worldwide Phone Contes t in Oc tober, J976. The elevator housing on
the roo' was the apex 0' our inverted vees. The Atlantic Beach is managed by Sieg·
tried Lange (German) under Swiss o wnership. There are no language barriers lor
either Europeans or Americans , and ama teur radio operators are considered VIP guests.

without an expensive, transoceanic
trip, the Bahamas are a good choice.

Top Band News, de W1BB
Congratulations to 4 outstanding

160 Meter DXers who have qualified
for DXCC top band. The intrepid 4
include W1 BB, W1HGT, KV4FZ and
W8LRL.

The first ever WAC from Rhodesia
has been chalked up by Peter, ZE7·
JX, after a 2V2 year effort. The final
leg was an Oceania contact with
VK61Z.

A big celebrati on is being planned
for the 75th Anniversary of Marconi's
first transatlantic OSO by Whitey,

Our readers will remember Stig Roskvist.
SM5AYY, as the first Single Band WAZ
winner on 40 meter c. w. Here is Stig with
the famous Roskvist tripletts plus the ir
older brother. Its not hard to guess why he
always wears headphones when operating.
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W1GDB. and the Barnstable, Mass.
Radio Club. A possible all-band op­
eration is planned with emphasis on
160 as Marconi has been described
as the fi rst " 160 Meter DXer." The
call KM1CC will be used from Cape
Cod during the 1978 event, and it is
hoped that a sister station in England
wi ll help re-tr-act the origina l mes­
sages. A special , new Marconi Me­
morial postage stamp is also a
possibili ty .

The first WAS on 160 by a station
outside the U.S. was made by KV4FZ
in January. 1974. Any others in the
interim?

Many European stations do not get
on 160 because of IARU regulations.
However, Larry, W4DOD, reports that
footnote 194 to the 1976 edition of
the regulat ions lists European coun­
tries whose amateurs may use top
band. and adds that the governments
of other European countries may
notify lARU that they wish to be listed
among those all owing th is operation.
Countries now permitting 160 opera­
tion include Austria, Denmark , Fin­
land , Ireland, the Netherlands, Ger­
many, the United Kingdom, Switzer­
land, and Czechoslovakia.

Here and Ther e
De Dale, K6UA- Have a new curtain
broadside to Europe. It's 100 feet
high, 320 feet pole to pole with 6
delta loops, 3 in front of 3--30 feet

apart. Have 6 quarter-wave ope n
stubs, 67 feet, of each delta loop so
system looks like 12 halt-wave ele­
ments on 80 meters or 24 elements
on 40 meters. It works like an atomic
bomb. The material consists of 1,632
feet of wire for the elements, 967 feet
of open wire line, two 30 ft. Rohn 25
steel towers used as cross arms, two
110 ft. telephone poles and 800 feet
of rope. All that plus one heck of a
lot of time to put it up. (For your in­
te rest , Dale was the first in the west­
ern hemisphere and second in the
world to earn single band WAZ on
80 meters. Not hard to see why!-DX
Editor).
De Ed, W3KVQ-1 am now in my 16th
year as QSL Manager fo r Father
Moran, 9N1MM. perhaps the longest
such association in amateur radio.
Fortunately, I have not had too many
changes of address in all that time,
but the re has been a change of QTH
recently. All future ca rds to 9N1MM
should be sent as follows :

Edward M. Blaszczyk. W3KVQ
539 Fairhi ll Drive
Churchville , PA 18966

De Carl, EP20D/9DSB- The govern­
ment of Iran has authorized the use
of 2 special calls unt il March 21.
1977, the end of Persian year 2535,
to commemorate the 50th ann iversary
of the reign of the Pahlavi dynasty.
These calls are 9D5A, operated by
Bill Snider, EP2SV, and 905B, oper­
ated by myself. OSLs for 9D5A go via
WA6AHF and for 9D56 via K400.
This is the first use of the 90 prefix,
and the 5 symbolizes the 5 decades
of rule.

For the prefix hunters who still
need EQ2, I wil l reactivate EQ21TU
during the month of May , 1977 if I am
still in Iran at that time.
De Tom, K2Ve-Just a brief note to
say how much I en joy your OX col­
umn each month. Its always stra ight­
forward and easy to digest and you
have the most accurate OSL tntcrma­
non. Thanks to your column I now
have a OSL from 4S7JK.

Do you know of a club which puts
out a news letter with separate list­
ings for OX on c.w.? I would love to
join such a club as c.w. is my real
Love! In case there are more of us
looking for the same thing, please
note th is requ est in your column. (To
get the ball rolling , c.w. OXers can
find separate listings for c.w. DX in
the West Coast OX Bu/{etin, 77 Cole­
man Drive, San Rafael . CA 94901 and
the DXers Magazine, P.O. Drawe r OX,
Cordova, S.C. 29039. We don't know
of a club devoted entirely to DXing
on c.w. If such a club exists , please
let us know.-DX Editor).
De Hektor, PJ3HEC- Please all ow



This MFJ Antenna Tuner...
lets you operate all bands - 160 thru 10 Meters ­
with a simple random wire. Use virtually any
transceiver - up to 200 watts RF power OUTPUT.

95$

made from two stacked toroid cores,
and a quality capacitor manufactured
especiall y for MFJ.

Try it - no obligation . If not
delighted , return it wi th in 30 days for a
refu nd (less shipping). Th is tuner is
unco ndit ionally guaranteed fo r o ne
year .

To order, s imp ly cal l us toll tree
800·647-8660 and charge it on your
BankAmericard or Master Charge or
mail us a check or money order for
$39.95 plus $2.00 for shipping and
handling .

Don't wBit any longer to operate on
all bands . Order today.

MFJ ENTERPRISES
P. O. Box 494
Missi ssippi State , MS 39762

Call Toll Free .. . 800-647-8660

......

2400 Crystal Drive
Ft. Myers, Florida 33901
an Phones (813) 936--2397

with
JAN QUARTZ CRYSTALS

fo r
• CB Synthesized • CB Standard

• General Communications
• Industry. Two-M eter
• Monitor. Scanners

• Marine VHF . Amateur Bands

Dependable USA Mfg. for
• Frequency Contro l
• Frequency Stability
• High Performance

Im agine being able to operate all
bands - anywhere , with virtually any
transceiver - us ing a simple random
wi re and an antenna t uner small
enough to carry in your hip pocket .
Size is on ly 2-3 116 x 3-1 /4 x 4 inches.

Operate from your apartment with a
makesh ift wall 10 wall antenna. Tune a
s im ple vert ic al f or tow ang le, OX
operat ion . Operate from your motel
room with a wire dropped from a
window. Tune out the 8WR on your
mobile whip . Enjoy ham rad io on a
campi ng or backpack tr ip with a wire
thrown over a tree. Prepare for an
emergency . Take it on a OX expedit ion
or use it for Field Day.

Match both high and low Impedances
by interchanging input and output.
80-239 coaxial con nec tors are used.

The secret 0 1 thi s tiny , powerful
tuner is a 12 position variable Inductor

YFJ ANTENNA TUNER

"- ' ''' '''''''0

Late QSL Information

73, John: K411 F

QSL Information

me to thank yo u very much for the
kind assistance in obtaining my re­
ci procal l icense to operate in the U.S.
Immediately after I received you r let­
ter I completed the FCC Form 610
and applied exactly as you suggested.
Shortly thereafter the FCC sent me a
Form 610A for additi onal information.
I returned this to them and to my
greatest surprise, when I arrived in
New York in December I found the
license wai ting for me. Best wishes
to you and your family for all of 1977.

A9XBD- Via P.O. Box 14, Bahre in
AJ3AA _ To KV4AA
AJ3JV--c / o K6SDR
CT2BS - Via WA4CAO
CT3AF_c/o P.O. Box 358, Funcnat, Madei ra Islands
CT3BM~To P,O. Box 490. Funcha l. Madeira Islands
D2AZB--c / o P,O. Box 175, Luanda. Angola
EL2R- Via WA4HHG
EP2VW- To K4DAS, 6321 N,W. Firs t Court. M iami.

FL 33150
FQIAM /M--c / o P.O. Box 957. Pointe·a-Pitr....

Guadeloupe
FG7AS- Via W7RUK
FG7WO_ To W4KA
FM7AV--c / o F6FBH
HL9TJ- Via K6VA
HZ1A B_ WA6AHF has logs lor the pe riod Ju ly 10.

1975·March 5. 1976. Otherwise Rubin is no longer
OSL Manager for Ihis station,

KV4JV {Oclober. 1976)~/o Fernando Mii ia.
LU20C/W3. 3 Brcckcrest Court. Rockville. MO
20854

OH5MJ-To Jorma Sin nama. Keskust 14·B_24, SF­
48300 Kotka 10, Finland

LU1BR-Lui s A lberlO Gomez. San Mart in 1139 4P-H,
Buenos Aires-I004 C.F .. Argentina

PYlZAE_ Via PY1CK
TR8AS- To Boite Postal 3886, Libreville. Rep, 01

Gabon
TU2GK--c / o K9 KXA
UD26BK_ Via U06DFY
VP2GRN_ To W4YHB
VP2VOJ- c / o YASME. P.O. Box 2025 , Cast ro Valley,

CA 94546
VPSBER_Via Bernie We lch. W81 MZ
VP80N- To G2MI
VR3AR--c / o WA7GOA
VU2LQA_ Via OK6TU
WA7ZLC/CT1 _Hen ry Zimmerman. 6807 Steilacoom

Blvd" Tacoma, WA 98499
XT2AG - To W1AM
YB,AC P- c/ o K6MOG
YJ8AN - Via P,O. Box 219. Vila. New Hebrides
YJ80E- To P,O. Box 56. Vila. New Hebr ides
YJ8KW--c! 0 Wall is Island. New Hebrides
YK'A_ Vi a SP6R7
ZD8JAM_ To P.O. Box 4308, Patrick AFB, FL 32925
ZE4JH_ c/ o WA4UPR
ZS3LK_ Via OK3GI
4L1RO- To UW1CX
SNSNAS-c/ o WB9 MFC
5W1AB-Via W4KA. 1044 Soutaeast 43rd 51., Cape

Cora l, FL 33904
6W8A_To WA3NCP
905A-c/ o WA6AHF
9G1JX_ Via Ol7Sl
9J2CJ~/o OK6 XF
9J2LC-To 14UVA
9J2WS~/o W4lF
9L1B H- Via SM3CXS
9N1MM- To W3KVO. 539 Fairh ill Drive. Churchvill e.

PA 18966
9Y4SF-c / o WASGFS

YB4ACJ to K7LAY
8PlrA to WA4RRB
WL2USA to K2B M
VR3AH to K2BT
C5AZ 10 OH2 NB
ZE4JS to W3HNK
8P7FU to W3H NK
FGlrMM /FS7 to WA1KJ
YB2SV 10 Box 73. Sa laliga. Indo.
AY2DNC to LU2D NC
PJ9CG to WAIJLO
SOsED 10 K4EBY
NXlUS to K2SM

From Jon. 1 lhru Mar. 31. 1977 18KOB w i ll ba using
Ihe special call "I K8KOS'" Osl to 18KOB.
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5
News of certificate and award co l lecting

a monthly feature by

A. EDWARD HOPPER, W2GT

T he "Story of the Month", for
March. as told by Pat

Patricia L. Smith, WA7GMX
ALL COUNTIES:: 144, 4-5-76

" Here is the case history of one
female Ham. I got into ham radio
because it was such a 'bargain'.
Being a YL and a Swede with Scotch
blood in her veins, the word bargain
couldn 't be turned down. My first
transmitter was given to me by my
father, W7UZU, who lived in Ashland ,
Oregon at the time, and this was
cheaper than long distance phone
bills. It was a Heathkit AT 1. My re­
ceiver was an ancient Hattlcratter.
which my brother dug oul of a bar­
rel of 'misfits' donated to the ftrenatl.
With this collection I was in busi­
ness. While I was a Novice, I decided
I needed to hear a bit more of what
was going on via the air waves, so
sent for a Heathkit 58-301 . Armed
with a solder gun and much deter­
mination, I soon discovered this was
more fun than knitting.

"About this time, meal planning hit
its first slump. Took another look at
the AT 1 next to the new gear, and
since I now held a General ticket, I
had to have the 58-401 .

"Now the problems start. The old
wire antenna strung up from one
neighbors tree to the tree of a second
neighbor, had to go. I couldn't load

• P.O. Box 73, Rochell Park, NJ 07662.

Pattie , WA7GMX and Raleigh , W7PXA.
See his " Story" next month, Foto taken

at Skagit Ham-lest April '76,
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Special Honor Roll
(All Counties)

=159-David R. Klimaj ,
W4JVN 11-12-76

:: 16o-Frank M. Kover .
WBRSW 12-4-76

=161-Pauline F. Course,
WA9CNV 12-4-76

it, plus the neighbor on the left was
hacking away at his tree with an axe.
So now a 60 foot tower with a TH6DX
beam went up in the back yard by
WA7CMD, Newman. He knew where
I could gel the antenna for a bar­
gain. It was sold to me provided I
take the tower down. Well , being a
YL and with no tower dismantling ex­
perience, they took the tower down,
delivered it 60 mi les and put it up,
all at the same bargain price. WA7­
CMD made many trips at about 120
miles per trip, until he got it done to
his satisfaction. Boy, there is noth­
ing like a Ham.

"The ball is now roll ing. the new
antenna called lor more power, so
an SB-200 was added. In the mean
t ime the OM was adding to the cot­
lection via birthdays and etc., little
items such as the SB-610 and SB­
630. These he knew I wouldn't ex­
change for a different color or size.

"The next project was to convert
a non-interested object into a real
ball of fire radio operator , so I bought
the OM a transceiver, and every time
we got into the car, the code oscil­
lator .... ent along. With dits and dahs
ricocheting off the headliner, floor­
boards and windows, he couldn 't do
anything but absorb the code. He
finally acquired a Novice ticket.
WN7TLI . He also acquired a new job
that required 120 miles of daily driv­
ing, so he is now an expired Novice.

" Then I stopped for a few minutes
to listen to the County Hunters. That
few short minutes lasted for 5Y2
years . Their frequency is etched on
the dial now. I had fun , it was excit­
ing, it was tiresome waiting , it was
time consuming . it was almost fatal.
The OM had gone through cold stove,
hot transmitter days. or 'I have a

headache' due to earphones being
on too long. But all in all , he was as
excited as I was to finish that last
County.

"The magic County, Aroostook ,
Maine was being run by WA1PAY. It
was very simple, it took the whole
Net, a local ham WA7GVM, beautiful
Net Controls, help by George, WAG­
SPE and Ken, K6BWD /5 and two
hours-yes very simple .

"Oh yes, the reason I had to do
the Counties All Mobile was that
KL7HKZ darn near froze his gear
(and self) giving me the 2nd District
01 Alaska from a 08 cat , in sub zero
weather. Believe he said it was 75
below.

" Perhaps the OM thinks things will
settle back to normal now. NORMAL,
.. . right now I am President of the
MINOW's, a YL group of gals in 7
states. I am also Secretary-Treasurer
of the newly formed Radio Amateurs
of Skagit County, and last but not
least, belong to a group of rug
hookers".

Afte r this was written, "Patti"
moved 10 301 5. 6th, Mt. Vernon,
Washington 98273, but I feel sure that
by the time you read this, she will
be back on the Net.

Awards Issued
Dave Klimaj , W4JVN added U5A­

CA-3000 and All Counties to his fine
co llection.

Frank Koval , W8R5W became #1
to acquire All Counties endorsed All
Two-Way C.W.
Two-Way C.W.!

Pauline F. Course (of coursetj .
WA9CNV was thrilled to gain them
AIf, but waited until then to apply for
500 through All, endorsed All S.5.B.

Roy Eggleston, W5QEM obtained
USA-CA-500, 1000, 1500, and 2000
endorsed All S.S.B. , All 14 MHz, All
Mobiles. Also U5A-CA-2500 endorsed
All 5.5.B.

Larry Miller, W6ANS was issued
U5A-CA-5OO. 1000, 1500, 2000 and
2500 endorsed All $.S.B., All Mobiles.

The Radio Club, "M. PUPIN" , YU1­
BCD (Chief operator, YU1QSC. Con­
struction Chief YU1NGXj qualified for
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3.0Sl cards/or certified photo­
copies of them must be sub­
mitted to the sponsor together
with a list of the complete log
ent ries for the contacts.

4. Novice stations have five watts
input and three bands. 3500­
3600 KHz, 7000-7040 KHz and
2100-21150 KHz. They are identi­
fied by a three letter suffix end­
ing in - N.

5. All contacts mus t be made from
the same ca ll area, or where no
ca ll area exists, f rom the same
country.

6. The fee for the award is 14 IRCs
or equivalent.

7. The address for applicati ons (o r
complete rules and ITU Zone
map) is: I. R. A., Awards Man­
ager, Postbox 1058, 101 Reykja­
vik, Iceland .

Table of po ints permitted by bands
and modes:

21 6 5 5 3 16
28655 3
144 96
432

Notes: Mixed mode contacts, c.w.
to s.s.b. , etc. and cross band con­
tacts are not valid , except for con­
tacts via amateur satellites.

Each station may be contacted
only once per band per mode, as
defined by the columns of the above
table.

Requirements :
1. ITU Zones 5, 9, 18-20,

27-29 100 points
2. ITU Zones 1-4, 6-8,

21 -26 ,30,31 ,36,37 - 50 points
3. ITU Zones 10~13,

32-35, 38-40, 46-48 - 20 points
4. rru Zones 14-16,

41-45,49-75 - 10 po ints

Notes
t repeat , as mentioned in July and

August CO, no U$A-CA credits can

Pic ture of the new COUNTY BICENTEN­
NIAL in Montana (formerly Roosevelt)
County line of Valley and Bicentennial

taken by Skip, VE4SK.

The MARACIICHN Convention at Louis­
ville, Ky. See notes for call letters.

Via
Satellite

'"G8VC 1134
WSQEM 113S
WllLRH 1136
CT1B H 1137
W6ANB 1138
WB 2SXT 1139
K8PY D 1140
K1GSK 1141
K7CLO 1142
WB8HL! 1143
K9GTQ 1144
WASVDH

114S
WSWD 1146
WA9CNV

1147
VP2KJ 1148
KHOL 1149
WSIIRTY 1150

S.S.B.
4
3
1

RllY SSTV
6 6
5 5
2 2

1000
W5QEM 417
W6ANS 418
YU1SCD 419
K6SLP 420
11 SAF 421
W4ZRJ 422
K I GSK 423
K9GTQ 424
WSWD 425
WA9CNV 426

C.w.
S
6
3

USA-CA Honor Roll
1500

WSOEM 312
W6ANS 313
WA9CNV 31 4

Novice
32
24

3000
W4JVN 181
WA9CNV 182

2500
W5QEM 228
W6ANS 2~

WA9CNV 230

2000
W5QEM 266
W6ANS 267
WA 9CNV 268

elude sufficient postage fo r re­
turn of your cards.

6. Send all mail to : Chuou Line
Amateur Rad io Club (ClAC),
P.O. Box 23, Suginami, Tokyo
167, Japan.

The Icelandic Radioamateur Award :
Issued by the Icelandic Radfoama­
teurs (I.R.A.) which was founded
thirty years ago on the 14th of
August 1946. The purpose of the
Award is to encourage increased
activity on various bands and modes,
wi th special emphasis on activity
from Novices and to celebrate th is
milestone in the history of Amateur
Rad io in Iceland. The requi rements
for the IRAA are based on the I.T.U.
zonal system in order that all rad io
amateurs may stand an equal chance
in obtaining the award.

1. The award is available to li­
censed amateurs outside TF.
Only contacts with stations of
Icelandic citizens operating from
Icelandic te rr itory are valid.

2. There is no date limit.

Band
3.5
7
14

USA-CA-l000 which is # 1 to YU.
They already have U$A-CA-SDO # 2
to Yugoslavia , # 1 being YU1AG and
# 3 being YU1QZ.

Larry Moore, K6SLP won USA-CA­
l aDO, endorsed All A-3.

Mino Cuzzoni , 11 BA F had me send
him USA-CA-l 000, endorsed All
Phone, # 1 1000 certificate to Italy .

Joe Haluska, W4ZRJ (ex W2CJJ ,
W2CHS, W2ZZF, KA2KSj collected
USA-CA- l000. endorsed All A- l A ll
QRPp (5 watts or less).

Roy Gould, Kl GSK fo und time for
his paper work and got USA-CA-50a
and 1000.

Tom Ross , K9GTO claimed U$A­
CA-500 and 1000 endorsed All 75, All
$ .$ .B., All Mobiles.

Arthur " Hox" Hart , W5WD received
USA-CA-SOa endorsed All 7 MHz, All
A-l , and USA-CA-l000.

Vic Curling , G6Ve made USA-CA­
SaD endorsed All A-1.

Tom Dudersladt, W0LRH became
the owner of USA-CA-500 endorsed
All S.S.B., All 14 MHz.

Antonio Nogueira Rodrigues, CT1­
BH became #7 CT1 to receive USA­
CA-500, his endorsed All S.S.B .

Paul Clement, KHOl became # 14
to receive U5A· CA-500 endorsed A ll
50 MHz, his also endorsed All Phone.

Mixed USA-CA-500 certi ficates went
to:

William Miller, WB2SXT.
l eo Fry, K8PYD.
Michael Gilmore, K7Cl O.
Rick Roderick, WA5VDH.

USA-CA-500 Certificates endorsed
All 5.S.B. were won by:

Gary Flech tner, WB8HLI.
Ken Jarvis, VP2KJ (# 1 to VP2K

and #2 to any VP2 ; #1 bei ng
VP2LAW).

Curtis Gidding, WB"RTY.

Awards
" THE TOKYO 100 AWARD" : Issued
by the Chuou Li ne Amateur Rad io
Club (Cl AC) to any l icensed Radio
Ama teur and s.w.l.

1. Applicants must submit proof of
confi rmations of QSOs with 20
different Tokyo stations (5 po ints
per OSO) along with 10 IRCs.

2. Confirmations may be submitted
for any band or mode.

3. Subm ission of you r OSl cards
is not necessary. Your cards
may be checked and confirmed
by an officer of any authorized
Amateur Radi o Society or Club
in the world .

4. All OSl cards or certified li sts
submitted must be in alphabet­
ical orde r and show date and
time of OSO in GMT.

5. If OSl cards are sen t when no
GCR is obtai nable , you must in-
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AT ROH N YOU GET THE BEST

CHANGE, ADJUST OR JUST
PLAIN WORK ON YOUR
ANTENNA AND NEVER LEAVE
THEGROUND.

be given for QSOs with WB6CKU.

WIVE amateurs should send their
inquiries/applications for WAE, EU­
DX·D, Europe Diplom as well as WAE
contest logs (as per rules in Septem­
ber and October/ November CO) to
WA3KWD who has moved to: Hart­
win E. Weiss, WA3KWD, P.O. Box
440, Halifax, PA. 17032, U.S.A.

Dukes County, Massachusetts is
available during 1977 via W1GAY
who will gladly make skeds on 20,
40 or 80 and he will also help anyone
who needs the Island of Martha's
Vineyard for their I.D.T.A. Award .
Drop a fine and s.a.s.e. to: Duncan
Kreamer, W1GAY, Box 637, Vineyard
Haven, Maine 02568.

By error, my September '76 column
listed as County Hunter QSL man­
ager for "Charlie", cnBY as WA4­
CNI, COrrect that to read WA4CHI.
Others are : WB2SJQ for cn RM;
K9GTO for CTHZ; WA3VLB for
CnUA; WAOUPLlWB8AAE for err­
UD and K5JBC for crt UE.

The MARACIICHN Convention pho­
tograph of those at Louisville, KY
1976 are :

Front : WAOWOB, WDSJE. K.0AYO,
W40WE,? W41SF, WA0YJL,
W9CNG . K9DAF. WA4ISU, Harry
Dietz, K9CSL, K5KDG, WA2MIO,
K3QJJ , K4FSJ, W5HDK, r
W4IZR.

First Landing : W9IWJ, WASYSC,
WA0SHE, WB9DCZ, K2PFC, W1·
LOO, K1UNM, K90GR, WBOBVI,
K4ZA, WA2GPT, K30JJ , K9HRC,
WAODCO.

2nd Landing: WBLDZ, WB5DPR, K9·
CSL, WB0HLW, W~KMH, W0MZO,
KSWOM. WA1 AXB, W9NSM, we·
WUU, WBWUT, W1DIT, W6CCM,
WA4CFI, W4YWV, WSOIB, WA0·
KOO, WA3VLB, WA0UPL, WA4AUL,
KBNOP, K4ROX, W4GGU, K8CIR,
W1 SSX, WAl.lUHC.

3rd Landing: WBRKL, K9DCJ, WA4­
CHI, K4MNF, WBSOLU, W9ABM,
wezcv, VE3CBY, WB4UUE, W4­
JVN , K7ZJP. W1AOE, WA8VBF,
WB8J1X, KBOOK, WA9GOM, WAO­
GZA, W.£lLRN, WA9WIF, K9BMV,
K4IVO, WA3TUC, W5RDV, W4EHN,
WSAWT, WB9NUL, WA9BHH, WS­
TOE, W9ZHD.

Again thanks to John, W4ISF.

With the combination of October/
November issue being made ONE,
Season's Greetings might have got­
ten mixed up a bit-so hope you all
had wonderful Holidays and Best
Wishes for 1977. How was your
month? 73, se.. W2GT.

\

\\

D,v," on of UM'CO I Ou,t,,@s Inc
PO Bo,2000,Peora I In'H, 61 60'

Unarco-Rohn
"

If you ha ve a Rohn 25G
Tower, you can convert it to
a Fo ld-over by simply using
a conversion kit. Or. buy an
inexpensive standard Rohn
25G tower now and convert
to a Fold-over later.

Rohn Fold-overs allow you to
work comple tely on the
ground when installing or
servicing antennas or rotors.
This eliminates the fear of
climbing and worki ng at
heights. Use the tower that
reduces the need to climb.
When you need to "get at"
your antenna . . . just turn
the handle and there it is.
Rohn Fold-overs offer un­
beatable utility.

Yes! You can convert to a
Fold-over. Check with your
distributor for a kit now and
keep your feet on the ground.

How You

Can Convert

Your Rohn

25G Tower to a

FOLD-OVER
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a monthly featu re by

GEORGEJACOBS,W3ASK

Propagation
The sc ience of predict ing radi o condi tions

M a rch and April are usuall y in­
terest ing months for h.t. propagat ion.

On March 21 the Vernal Equinox
occurs. This is the day when the sun
crosses the equator on Its apparent
travel into the northern sky. On this
day, the hours of darkness and day­
light are of equal duration throughout
the world. This equinoctia l phenom­
enon has its related effec ts upon
high frequency radio propagation
conditions throughout most of March
and April. On ci rcuits with in the
northern hemisphere, expect day­
t ime usab le frequen cies to be some­
what lower than during the w inter
months, wh ile n ighttime frequencies
should be a bit higher. For paths
with in the southern hemisphere , op­
posite effects will be noted.

The most interesti ng propagation
changes should occur on the longer
openings between the northern and
southern hem ispheres, fo r example,
from the USA to South America ; to
the South Pacific ; to Central and
Sou thern Africa, etc. Because it is
sp ring in the northern hemisphere
and fall in the so uthern hem isphere,
the ionosphere is more similar and
stable than du ri ng the winter and
summer seasons. This " equalization"
in conditions should produce a
marked improvement on openings
between both hemispheres, on all
bands between 160 and 10 meters.
The best times to look fo r these
openings are shortly before local
sunrise and again short ly aft er local
sunset on the 160, 80 and 40 meter
bands; for an hour or two after sun­
rise and again for an hour or two
before sunset on 20 meters. On 15
and 10 meters, check for inter-hemi­
spheric openings towards the south­
east and south from a few hours
before noon, through the earl y after­
noon hours. Check later in the after­
noon for open ings towards the south
and southwest and towards the west.

The best band for DX propagation
during March should be 20 meters
during most of the day, followed by

'11 307 Clara SI., Silver Spring, MO 20902.

LAST MINUTE FORECAST

Oay-ro-Oay Condition. E~P'tr;llId 1'0' M" " " . 19n

E~t1<tr;r~Sign., Ou.My
Propagation Index __ (~) (3) (2) (1)

Do,
Above No" n" l : 9 A A 8 C
I-i,gh No""a l: 6 , 10. 16. ABC C_O

20-21 . 2.
Low Normal : 5. 7-8. 11·12, BCD O·E

14·15. 19. 23.25. JO-31
8elow No rma l: I, ., 13, C CoO O·E E

17,18, 22. 26, 29
Oisturbed: 2-3, 27·28 C·E O_E E E

WIlere u pec le d sl(plal Qu"liIy I.:
A_Exr;ellenl opening, exr;e pl ion a lly Il rong, Ileady

signals greale , Ihln S9 130 dB.
B-Good opening. modera le ly . Irong "Ignal" va ry­

ing belween S9 .nd S9+3O dB, w,III lilli e la d ing
or noise

C-Fai r opening, signals be lween modera lely Ilrong
a nd we ak , varying belween 53 a nd S9, w illi
some la d in g and noise.

O- Poor o pening. wilh weak Ilgnarl va ryillg be­
Iween Sl a nd S3, and wilh considera ble ' a d ln g
a nd noi se.

E_ No opening e.pe r;ted

HOW TO USE TH IS FORECAST

I. Find p rop a gallo n Inde x "I.or;ialed wil li partic_
ul a r band o pening Irom Pro pagation Cha rta a p­
pe arin g o n 'he ' o llowi n g pages .

2. Wilh Ihe propagalion Inde- , us" 11'1" a bove ' able
to f ind th e e . pec led sig na l q ualit y a n o c laled
wilh lhe band open ing lo r any day 01 tne monlh.
For e xam pl e , a p a lh ahow n in lh e C ha rls wilh a
propagal/on in de x 0 1 (3) will be tatr-rc-poc r IC-O)
on Ma rch 1. poo,-to-nol po n lble (O-E) o n lhe 2nd
a nd Jrd, la iHO-POOr (C-O) o n Ih e ~th , la ir (C) on
'he 5t h. etc.
For upd a le d inlo rma lio n d ia l Are a Cod" 51 6·883·

6223 lo r OIAL-A-PRO P. 5Ub5clibe 10 bl.wee~ ly

MAIL_A_PROP, P.O. Box 86 , No rth p o rl , NY 1176a.

15 meters. During the hou rs of dark­
nee, best band should be 40 meters,
fo llowed closely by 80 meters, When
condit ions are HIGH NORMAL or
better, check 10 meters dur ing the
day and 160 meters at night. For
more specific information, refer to
the OX Propagation Charts which ap­
peared in last month's column. This
month 's column contains Short-Skip
Propagation Charts wh ich are vali d
for March and April, as well as Prop­
agation Charts centered on Alaska
and Hawaii . The Short-Skip Charts
contain band open ing forecasts for
predominantly one-hop paths, rang­
ing in distances between approx i­
mately 50 and 2300 miles.

For day-to-dey changes in h.t.
propagation condit ions expected dur­
ing March , see the Last Minute

Forecast, wh ich appears at the be­
ginning of th is column.

Sunspot Cycle
It's sti ll not possible to determine

exactly in which direction the cycl e
is going. The Swiss Federal Observa­
tory reports a month ly mean sunspot
number of 5.5 for November, 1976.
This resu lts in a runn ing smoothed
sunspot number of 13, centered on
May, 1976. Based upon the smoothed
sunspo t numbers the cycle still
seems to be stalled! A smoothed
sunspot number of about 10 is fo re­
cast for March, 1977.

V.H_F. Ionospheric Openings

Chances look a little better for
ionospheric open ings on the v.h.t.
bands during March. A seasonal in­
crease is expected in short-skip
sporadic-E type openings on 10
meters, and an occasional openi ng
may also be possib le on 6 meters.
These openi ngs are more likely to
occur during the day light hours, ove r
d istan ces between approximately
1000 and 1400 miles.

There is also a good chance for
some widespread auroral activi ty on
the v.h .f. bands, especially when the
h.f. bands are BELOW NORMAL or
DISTURBED. Check the Last Minute
Forecast at the beginning of thi s
co lumn for those days that are likely
to be in these categories du ring
March.

Not much meteor act ivity expected
this month, but some might be pos­
sible during minor showers that may
occur March 14-15 and March 24-25,

Mail-A-Prop
Since the hou rly propagation fore­

casts have been discontinued over
WWV, Mail-A-Prop has taken on a
considerable greate r importance to
rad io amateurs and other users of
the h.f. bands. Mail-A-Prop is a bi ­
weekly newsletter containi ng detailed
day-to-day propagation forecasts for
the h.f. bands for a two week per iod
in advance. These forecasts have
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10 Nj/ NH 08- 19 (0-1) 08-141'.'
14-t6 1)
16-19 (1-0)

CQ Short-Ski p Propagati on Chart
March & April , 1977

Local Standard Time At
Path Mid-Point

eo
M. I. rs

eo
Me t. ' .

19-21 (1)
21-00 (2)
00-02 (I)
22-01 (I) "

19-20 (I)
20-21 (2)
21-G4 (3)
04-QS (2)
05-06 (1)
20-00(1) '
0D-03 (21"
03-04 '1)"

19-21 (11
21-01 (3)
01-'12 (2)
02-00 (I) I
22-'12 (I) "

07-12 (1)

07·10 {1)
10·13 (2)
13·1& (1)
10· 14 (I) "

06-0lI 0-0)
08--16(0)
16-18 (1-'1)
18·2(1 (2·1)
20-22 (4.2)
22-00 (4->3)
00-0& (3)
os-oe (2·1j

06-0lI (2.11
l)$.(I9 (2-3
09-10 (3)
10-1& (4-3)
1&-18 (4)
18-19 (3)
19-20(2-3)
20-21 (2)

~1~;O)

08·100)
10-13 (1·2)
13-14 (2)
14-16 (2-3)
16-17 (2)
17·18 (1-2)
18-19 (I)
19-20 (1-0)

06-0Il (2·1)
08-1& (1-0)
1S--16 (M)
16-17 (2-1)
17·18 (3-2)
16-2114->3)
21·22 (4)
22-00 (3-4)
00-02 (2.3)
02--06 (2)

os-ee (0-1)
()&.19 (0)
'9·2(1 (1-'1)
20-22 (2)
22-03 (3·2)
03-0& (2·1}

16-19(11
19-21 (2)
21-'11 (3)
01-G4 (2)
04-05 (I)

17-19 (I)
19-20 (2)
20-23 (4)
23-05 (3)
~(2)

06-07 (I)

08·12 (1)
12·17 (1-2)
17·21 (1)
21008 (0-1)

06-0lI (2· 1)
08-11 (1-0)
11,16(0)
16-18 (2·11
lB·2(I(3-2)
2'0-00 (41
lXI-05 (2·3)
05-06 (2)
05-06 (I)
06·19 (0)
19-2(1 (2·1)
20-22 (3-2)
22·D3 (4.3)
03-0& (3·2)

06-0lI (1·2)
oe-csm
09·10 (2-3)
10-12 (2·4)
12·16 (3-4)
16-18 (2-4)
18-19 (1-3)
19-21 (1-2)
21-(}6 (I)

06-0lI (2)
08-15 (3-1l
15-16 (4-21
16-18 (4·3)
16-20 (3-4)
20-22 (2-4)
22-00 (1-3)
0D-06 (1,2)

03-04 (I)
04-07 (2)
07-10 (4)
10-13 (3)
13-16 (4)
16- 17 (3)
17'19(2)
19-21 (I)

DH16 (1)

..... 1"08-12 1)
12·1 4 (2)
14·17 {3~

17-19 (2)
t9-21 (I)

0S.()6 (2'1)
06-07 (2-0)
07-09 (l-'l)
09-17 (0)
17-19 (1-0)
19-20 (2)
2(1,22(4-3)
22-1l3 (4)
()3-()S (4-3

06-07 (0-2)
07008 (1·2)
08-10 (2-3)
10-15 (4->31
15-16 (4)
16-18 (3-4)
16-2(1 (2·3)
20-22 (l-2)
22.()6 (0-1)

08-12 (0-21
12·16(0-3)
U>-l8 (0-2)
18-08 (0-1)

08-21 to-n

15 20 40
Melets Mete,s Meiers

21-23 (I) 21-23 (1) 06·13 (1)
23-01 (2)
01-02'1

19-21 (1) 19-21 (0 06-ll8(1)
21·23 (2) 21-23 (2) 08·12 (2)
23·01 (t) 23·01 (3) 12·15 (1)

OH)3 (2)
D3·0& (1)

15 20 40
Me Ie rs Me te rs Melets

06- 12 (1) 04->06 (1) 16-19 (1)
12-14 (2) 06-ll8(21 19-21 (2)
14-> 16 (1) 08-12(11 21-00(3)

12·14 (21 00-02 (2)
14-1!j(l31 ONl3(1)
16-18 2)
16-2(1 1\

12·141W ·
07-009 (1)
09-10 (2)
10-14 (3)
14·16 (2)
16-18 (1)

21·00 (1) 21·23 (1) 06·1 4 (1) 07·13(1)
23·02 (2)
02·04 '1\

08-12 (I)
12·1&(2)
1S--17 (1)

HAWAII
Open ings Given In HST #

OS--07 (4·2)
OHXI {3-1)
09-17 (2-0)
17-19 (3·1}
19·2(1(4·2)
20-05 (4)

ALASKA
Openings Given In GMT #

A"

08-11 (3-4)
1t·18 (4)
18·2(1 (3-4)
20-22 (2·3)
22-00 (1-2)
00-06 (1)
06008 (1·2)

N i l

07.()9 (0-1)
09·10 (0-2)
10-12 (2-4)
12-16 (3-41
16-18(2-3)
18-20(1-2)
20-22 (0-1)

Eute.n
OSA

Weste'n

""

To:

We. te,n
OSA

• see e.plllnatlon in "HO'W To U.. ShOtT-SkIP
Ch.n.·· in be• • 1 ttle begInning 01 lhll Colu ....n

• Ind,c.'e. besl time. 10' 160 Mel. , openin<;l'.
•• lnd,call5 beT;t times lor 10 Meier openIng•.
Note' TI\a AI.sk••nd Haw.il P'OPlllllltlon Ch.n.

• •• Inlended 10' di.tances g,e.le, tIl.n 1300
mile•. Fo ' .horter d,slances. us. the p,eced·
I"" Shon-Skip Prop.gation Ch.n,

Centr.'

""

Eastern

""
ceerrer
OSA

'"

rs

eo

'"

Anniversary

Th is month 's co lumn marks the be­
g inn ing of my 26th year as Propaga­
t ion Editor of CO. I have found
conducting this column a very sti mu­
lating and interest ing sidel ight to my
deep interest in amateur radio. I want
to thank all of you, whom, over the
years have taken the time to drop me
a line expressing an inte rest in rad io
propagation and in this column In

particula r. I also feel that special
recogn ition is due the Ed itors and
Publishers of CO for recognizing the
importance of fami liarizi ng rad io
amateurs with p ro pagation forecasts
Wi th the impending start 01 a new
sunspot cycle. I am looking forward
to continuing to bring to readers of
CO the very latest news and forecasts
for the h.1. amateu r bands.

73, George, W3ASK

achieved a high level of accuracy
during th e past three years. The
format changes a bit w ith each issue,
so that over a short period of time ,
band-by-band, con tinent-by-conlinent
and major time periods throughout
the day are covered with detailed
forecasts and analyses. Short-skip
forecasts are usually given at least
monthly. Newsworthy items concern­
ing radio propagation, solar act ivity,
progress of the sunspot cycle, vhf
band open ings, schedules o f meteor
showers, etc.. are a lso included.

Mail -A-Prop is issued every o ther
week, covering a two week period in
advance, on a day- to-day basis. The
forecast period beg ins on a Tuesday,
and th e newsletter is sent via fi rst
class ma il, or ai rm ai l if necessa ry, to
reach subscri bers well before the
forecast period beg ins.

Mail-A-Prop's subscription l ist con­
sists of radio amateurs, shortwave
listeners and commerci al users. The
forecasts are mainly intended for use
in the continental USA, <!:anada and
the Caribbean area , but there are
satisfied users in most other parts of
the world as we l l.

For radio amateurs, shortwave lis­
teners and other non-commerc ial
users, an annual subscripti on of 26­
issues is $25, postpa id . ($35 outside
of North America). A two-month trial
subsc ript ion of fi ve Isuea is available
for $5 postpaid in North Ameri ca; $7
elsewhere. For a free samp le copy
send a self-addressed stamped en­
velope , legal size to:

George Jacobs, W3ASK
Editor, MAIL-A-PROP
11307 Clara Street
Silver Spring , Md. 20902

Take the mystery out of band open­
ings, try MAIL-A-PROP.

HOW TO USE THE SHORT_SKIP CH"'RTS
1. In the Sho,t-Sklp Ch.'t, the P,edlcted time.

ot opening. c.n be- lound unde, the .pp,op,iate
dislance co lumn of • p.'licula , Mele , b.nd (10
th,ough 160 Mele..)••• ,ho...n in lhe lell h . nd
column olllle Cha,'. Fo, the Alaska .nd H. .... ii
Ch.rt. the predicled lim.. 01 opening. a,e
found under the .pp,op,i.,. Mel.. , b.nd column
(Hi th,ough BO Mel.. ,.) lor • p.' llcula' geo­
graphic.1 '.gion 01 lhe continent.' USA•••
.ho...n in the I.n h.nd column of Ihe Ch.rte.
A "" Indic.te. the bill time to ',.len lor 10
mete. opening.: " be.t lim.a 1o, 160 m..t..,
openinga.

2. Th. prc,p.g.,ion ind.." la Ih.. numbe r lh.t
.ppe... in ( ) .n..r the time 01 ••ch predicted
opening. On ''''e S"'o.t-Sk,p Ch.rt....h.,.. t...o
nume••'. a,.. aho...n wlll'lIn ••ingl•••, 01 pa..n.
t.....i•. t.... lirst .pplill to the ....o.t., dlll.nc.
lor which t.... to••cut is m.d•.•nd lh. a.. cond
10 Ih. gr••le. dl.'.nce. Th. Inde. Indlc.,ea the
numbe' 01 day. du,ing the month on which th.
opening II ..pect.d 10 I.k. pl.ce, •• lollow.:
(41 Opening ....ould ceccr on more th.n 22 d.~a
(3)" •• .. between 14 .nd 22 d.~.

(2)" .. .. between 7.nd 13 day.
1lI" .. .. on leu th.n 7 d.ys

Reier to lh. "Lasl "',nute Fo,.cu," a t Ihe be­
g,nn,ng 01 lhi. column lor Ih, actu.' d.t.1I on
w"',ch .n openIng WIth • apacllic p,op.gation
Ind,. II llket~ 10 OCCU'.•nd tile aign., Qu.lit~
I....t can be IUpaCt-et

3. T, ..........o ...n IfI Ille Ch.na .'e in the 24­
hou' '~".m. wh.r. 00 la mi"nl11hl: 12 i. noon;
01 I. t "': 13 la I P.'" .•te. On tmo Short-
Skip C n .PP,op".t.. d.r/lg'" time i. use<:! .t
Ill. ~th midpoml. Fo. e.a",pl•• on • cirCUIt
belween U"n••nd Flo,id•. 1..... lima shown
would be EDT: on • Circuit betw••n N.V. and
Teu•. tl\a tl"'••t the mldpolnl wo uld be COT.
etc. T,mes ....own In Ille H.....il Ch.n ••e in
HST, To conven to d.rhghl lIme in othe, USA
'im.. Ion....dd 3 "'oura in the PDT lone; 4
hours in the MDT lone; & "'ours in COT lone.
.n" 6 hou,. in Ill. EDT lOne. Add 10 hou.. to
convert f,om HST to GUT. Fo , e ..mpl•. When
il ia 12 noon in HonOlulu. it i. 15 o. 3 P. U. in
La., An~lea: lB or 6 P.M. in Washlnglon, D.C.:
.nd 22 GMT T,me .hown in ttl. ",I••k. Ch.rl
i. given In GMT, To conven to d.rlighl lime In
olher ..... of til. US.... IUbrr.ct 7 hou.. in t"'e
POT 1000e: 6 hOU.. In lhe MOT lOne: & hou.. in
lhe CDT lOne .nd 4 hOu.. in me EDT lone. For
eIlmpf.,.•1 2(1 G MT it la 180' 4 P ,M in N.V.C.

4 Th., ShOft-SklP Ch." i. bn.,d upon. t••n••
mmed po...e' 01 7& "'.11. c w. 0' 300 .....tts p.e.p.
on .ideb.nd: Til. "'Ink••nd H,w.,1 Ch. ,ls .'e
baaed upon a Ifan ..... itte' powe' 01 2SO ...a ll. CW
0' 1 k.... p .•. p, on .ideb.nd A dipol••nlenn. a
Qualle.·wavelengl~ .bo.,a g ,ound il essu",.. d
10 ' 16-0 .nd 80 m.te hai r,w."ll abo". g 'ound
on 40 and 2(1 m.t nd • w. ve le n gl h a bove
g'ound on 1& and 10 me le... Fo' nch 10 db
<la in ebcve Ihesll ,eler.nce level•. Ihe p ,op ega _
lion Index will inc'.ne by one le .,e l ; 1o, aac h
IOdb lOll. it .... 111 10Wll. br one revet.

5. Prop.g.l ion data con tained in lh. Cha,l.
h as been p,epe'ed 1'0101 bas ic data p~bll.hed

by lhe Inst illlie Fo, T.le comm unicatlo n Sc i­
ences 01 the US. Dept. 01 Comme'ce. Bould e ,.
ccrcreco. B0302,

NOVICE-GENERAL
CODE COURSES

Gf' v_ l lU" It.... fO .'CI'VI eeee
OOOCI a.o Jo l OUltR I( ,()It IC"'''''' "1'''·
OOS 0 ' 1(. _ ', .0" OUI ' 0 IIOS uHoC,,"'""'MC­
ntl ..n'." l ,..,. tor.. ""'''00 suCCI ,,'uu.~
"SIP IV "(0""" , . 0" 10'0 a' ,u., 0Ul "ICWCIa
_,a flta, .,'" SC"'Dulf . • , ...., ..t, ....ft.'..l',
C.. I C.... ' , ,,",u s ' 0 ",."" ..ccu.... cv
srUOARO 2 IUel IlOU.UlAl CASSETTES PRO'f IDE
iO IlII UTE S Eol(" OF SC IEN TlFICA ll' PREPUED
(DO( PlAQICE ILE THIS, lullIEIS, PUIIClUAIlDI,
COOf UOU~, 1110SI CASM IUS UE DESIUE'
TO 1I 11 1W Il( lf AUI " PLlTUUS.
0-6 ,PII (lI"all eu n) IClS5f1l[S $It~

0·1 II'. (......ct Ll ctu .) 7CAS5£TT[S 22~

1-14 "II It.stfl IClen Llct• • l 3USSOlfS ISS
Firsf c1.n,nl'IIt" . ltld partAS!inE Utl

HERRMA.N CO.
OEPUTIl EIT F 101 1I0t,l U tO, fL A, B540

MILITARY SURPLUS WANTED
Space buys more and pays more High­
est prices ever on U.S. Mil itary sur­
eros. especially on Collins equipmen t
or pa rts. We pay freig ht. Call couect
now for our high otter. 201 440-8787 .

SPACE ELECTRONICS CO.
div. 01 Military Elec tronics Corp.

35 Ruta Court. S. Hackensack. N.J . 07606
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a monthly feature by

FRANK ANZALONE, W1WY

ntest lendar
News/v iews of on-the-air competition

Ina speech at the DXPO-'76 Con ­
vention in wastunq ton l.....sl Scptcm­
bcr. ARRL Pres. H,my Dnnnals
W2HD broughl up a very uncr esnnc
POlOl. The tac t m at we need aII the
lriends we can gel .'1 1 Ihe WARe ' 79
Conference, nne Ih;ll tnc Image we
present in our contacts wu h over­
seas stations WIll go a lo ng way in
m'lking fr ie nds and maybe influenc­
ing people .

It occurcd 10 me ltl ill In addition
10 the usual day 10 day con ta c ts. we
c an also make .... good unmess ton in
the thousands 0 1 overseas contac Is
made dunnq n OX contest.

Wi l h the high revel 0 1 ac tivity gcn­
u rn tod by o ur CO World Wide OX
Contest. ove r 3800 ontnes Irom over
100 c oun tries III 19 75, II wou ld seem
10 me 11 1<11 we arc do ing som e th in g
fig ht 10 c reate such a n tn torc sr .

We rece ived ovor 600 toq s I rom
tho Sovie t Umon al one . wi lh .Jnpan.
Czc c ho sto va km. Po land and Ger ­
many ooutnbutmq app roximately 200
en tries oncn

W here possibl e we sono T rop h ies
w on 111 the Co n tes t via d tpromnuc
ro proson tanvos o f tnat co un tr y, thus
gelling add i lional tnvc rabte publicit y
for amateu r rad io .

OUI WPX SSO Con test. w i thout n
d oubt the fas tes t grow ing OX con­
test . is al so con tnbu tmq m arc than
its sna re o f good wi ll to ove rseas
amateurs.

The ARRL OX Oompennon in Fe b­
rua ry and M.nch w hic h is speci fic ­
a lly geared for c on i acts between the
U.S. a nd ove rseas OX m ust a lso be
given li s due c redit.

So w hen you hem a 101 o f OX
aClivity o n a contest week-end. d o n't
knoc k II bec ause i ts ORMlng your
daily ro und -table . Those DX stations
may have a bearing on who trer o r
not yo u wi ll s lrl! be able 10 use your
pel frequency ancr 1979.

73 lor now, Frank, WI W Y

Commonwealth Contest
Starts : 1200 G MT Sa lu rday . March 12

Ends: 1200 G MT Sunday. M arch 13

' 14 Sherwood Rd., Stamtord. Conn. 06905

Calendar of Events
, Mar. 5-6 ARRl OX Phone Conl!"sl
, Mar. 5-6 YL-OM C.W. Con tes t
MilL 12- 13 I=lSGB COlllfl10nwcillth C.W,
Mar. 12-1 4 V,ft l " lI a 0 50 P,l rly
Mar. 12-1 3 South Dakota 0 50 Party

' Mar. 19--20 ARI~L OX C.W. Con les l
Mar.26-27 CO WW WPX SS B Conlesl
Mar. 26-27 BAFHG Spnun Rny
Apr . 2-3 Polish "SP" C.W. c ontest
Apr. 2-4 ARCI ORP Con test
Apr. 12-13 OX-YL 10 WIVE YL CW.
Apr. 16- 17 Bermuda Coutr-st
Apr. 16-1 7 Polish "SP" Phone Contest
Apr. 16-1 7 AflRLCOC,W.PiUly
Apr. 16-1 7 Florldil 0 5 0 Parly
Apr. 23-201 ARFlL CD Phone Pilrty
Apr . 23-24 PACC DX Contest
Apr. 23-24 Swiss " H-22" contes t
Apr. 26-27 DX-YL 10 WIVE YL Phone

, Cove red last month.

Thi s is tno old OERU contes t in
w h ic h eli g ib il ity is nmuod to RSGB
resid en ls in the United K ingdom and
amate urs l ice nsed to opcr.uo within
rno I3 rit ish Commonw ealth o r Br it is h
Mandato Temtoncs. Thi s s hould be
o f spec ia l interest 10 o ur Onnao fnn
and Cnnbbcnn area friends. (Out not
fo r W / K . w e bowed o u t in 1776. Hi ' )

Acli v it y W ilt be o n c .w . on ly, and i l
is req uested tha t opo ranon he co n­
f illed to the lowe r 30 kHz of each
hand .

Exchange : J ust a Sig nal report.

Scor ing: Eac h com ple ted con tact
coun ts 5 poin ts. In addit ion a bonus
of 20 oom ts may be cla imed l or Ihe
151, 2nd a nd 3 rd con tac t wi th o ncn
Com monwealth a rea. (All 0 1 the Brit­
ish tsrc s arc co nsidered o ne area.I

Entnes may be si ng le or m ulti ­
band, with separa te log sheet re­
q ur rec lor each band. Add totals
l rom each band fo r you r fmilt mutn­
band score. Mu ttr-band entncs a rc
nol eligible lor Single band awards
but you may req uest a smqlc band
be judqcd lor ccmpentron.

There is a s. w. l. c a teg o ry with
sconnq same as above. Report a t
sta tion heard as well as call 01 s ta­
non being worked should be lis ted .
C redi t m ay be claimed for both en­
tncs. Include a c heck list 0 1 call
areas heard on each band.

Award s: Certi ficates 10 the ti rs t
Ihree places, bol h mult i-band and
each smgle band. for the UK and
overseas a reas. There are Ro se Bowl
Troptuos to the overall wmner and
runner-up. and to the leading UK
stat io n.

Log s go to . D_ J_ And rews. G3MXJ,
18 Downviow Cresent, Uc kfleld . Sus­
se ll. England_ And m ust be rece ived
bcrorc May 161 h 10 be eligible.

Virginia QSO Party

Starts : 1800 G MT Sa tu rday, March 12
Ends: 0200 G M T Monday , March 14

ThIS one is again sponsored by the
S to r tinq Park ARC . The same sta t ion
may be wo rked on each band and
mod o . 1.8 thru 28 M Hl , lor OSO
pain Is . Vi rg mia stat ions may work
o ther in -st ale sta tions for OSO and
mult iplie r credit.

Exc hange: 0 5 Q no., RS(T) and
OTH. County lo r Va .. s ta te. p rovinc e
o r coun try for others.

Sco r ing: One poin t pe r O SO. VOl.
s tations multipl y tota l OSO points by
sum 0 1 states. p rovinces, c ount r ies
and va. co un t ies worked . A ll 0 1hers
usc V<I . coun ties fo r Ihe i r multipl ie r .
(m all . of 98)

Frequencies : c.W.-60 kHz from
low end o f each c. w . and novice
band s. Phon e - 3930, 7230, 14285,
2 1375. 28575. (Check phonc band s
o n even GM T hours)

Awards : Ccr tttica tes 10 top score rs
In each stale. pro vince, coun try and
Va . coun ty . Also l op scori ng NOVIc e
born m Va . and o u t-of-slate. A spe­
c in ! ccnurcato 10 the lop score r.

Ind i c ale eac h new murttp ue r
wo rked in a separa te colum n on your
log and include a c heck and sum­
mary sheel wi th name. add ress and
etc .

logs must be received by Apr il
15th and go 10 : Gary D. Poorman,
W4UPJ . 111 4 S. Dickenson Ave .,
S te r l ing Park, VA 22170.

South Dakota QSO Party

Star ts : 0000 GMT Sunday. March 13
Ends: 2359 GM T Sunday, March 13
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Last summer Ville Hiilesmaa. OH2MM and Marm Laine, OH2BH 'ormally received their
1974 CO World Wide OX Contest Troph ies. The presentation took place in Helsinki
and was made by U.S. Ambassador Mark Austad. Ville f L.) accepted the Anthony Susen ,
W3AOH World C.W. award lor their Multi-Operator, Single Transm itter operation 'rom
00510. And MarW the Bill Leonard, W2SKE World Phone Trophy for his All Band
operation at Z03X. Both scores were new world records. Mrs . Austad seems to be

enjoying the proceedings.

This one is sponsored by the
Prairie Dog A.R.C. Its a 24 hour activ­
ity, Saturday night to Sunday night
local time.

The same station may be worked
on each band and mode for aso
and multiplier credit. But no SD to
SD contacts permitted.

Exchange: RS(T) and aTH. County
for South Dakota. State, province or
country for others.

Scoring: SD stations multiply total
asos by states, provinces and coun­
tries worked. Others use SD coun­
t ies lor their multiplier. (max. 01 67)

Frequencies: C.W. - 70 kHz up
Irom bottom of each band. Phone­
1975, 3920, 7230, 14280, 21380,
28510. Novice - Middle of their
bands.

Awards : Certificates to top scores
in each section. (ARRL?)

Include a summary sheet showing
the scoring and a signed declaration
and mail before April 1st to : Lowell
Nelson, WBOEVa, Box 493, Spring­
field , South Dakota 57062.

CO WW WPX SSB Contest
Starts : 0000 GMT Saturday, Mach 26
Ends: 2400 GMT Sunday, March 27

Complete rules will be found on
page 22 of the January issue. No
changes from last year except this
year we do not have the special Bi-
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centennial mult ipl ier.
Briefly : Contacts between stations

on different continents count 3
points on 14, 21 and 28 MHz, and 6
points on 7, 3.5 and 1.8 MHz.

On the same continent but not the
same country, 1 point on 14, 21 and
28 and 2 points on 7, 3.5 and 1.8
MHz. (Exception: Contacts between
North American countries are worth
2 points on the high bands and 4
points on the low bands.)

Contacts are permitted between
stat ions in the same country for the
purpose 01 obtain ing a Prefix multi­
p lier, but have no aso point value.

The multiplier is determined by
the number 01 different prefixes
worked. Each prefix may be counted
only once, not once per band.

The exchange is simple, the RS
report plus a contact number start­
ing with 001.

And only 30 hours out of the 48
hour contest period may be used in
scoring. The 18 hours of non-operat­
ing time may be taken in up to 5
periods. That's for single operator
stations, who must also show 12
hours of operating t ime to be el ig­
ible for any award . There is no t ime
limit for multi-operator stations who
must show a minimum of 24 hours.

Besides the usual certificates for
the different c lassifications there are

9 Trophies for the Top scorers.
Mailing deadline is May 10th and

of course go to : CO WPX SSB Con­
test Committee, 14 vanderventer
Ave., Port Washington , N.Y. 11050
USA

BARTG Spring RTTY Contest
Starts: 0200 GMT Saturday, March 26
Ends: 0200 GMT Monday, March 28

Sponsored by the British Amateur
Radio Teleprinter Group this contest
is open to all amateurs and s.w.t.
Multi-operator and s.w.l. are sep­
arate categories.

All bands may be used, 3.5 thru
28 MHz, but not more than 30 hours
out of the 48 hour period may be
used for scoring. The 18 hours off
may be taken any time but in not
less than 3 hour periods. Indicate
onloff times in your log and sum­
marize in your summary sheet.

Exchange: RST plus a three figure
contact number starting with 001,
and time in GMT. (full 4 ligures)

Points: Contacts with stations with­
in one's own country 2 points. With
stat ions in other countries 10 points.
A bonus of 200 points per country
worked including own, on each band.
Same station may be worked on
each band for OSO and multipl ier
credit.

Multiplie r: Total sum of countries
worked on each band. And number
01 continents worked. (counted once
only) Use the ARRL country list and
each W/K and VElVa call area.

Final Score: (a) Total aso points
X country multipl ier. (b) Country
multiplier x bonus points X con­
tinents worked. Add sum of (a) and
(b) for your final score.

Awards: Certificates to the leading
scorers in each class and also each
continent. And in each W /K and
VElVa call areas. Final position will
be val id for entry in the World RTTY
Championship. There are also
awards for working 25 DXCC coun­
tries and for working 6 continents.

Logs must be received by May
31st and go to: Ted Double, G8CDW,
89 Linden Gardens, Enfield, Middle­
sex, England EN1 4DX

Polish OX Contest
C.W.: April 2-3 Phone: April 16-17

Starts : 1500 GMT Saturday
Ends: 2400 GMT Sunday

Two major changes have been
made in the SP DX Contest.

1. It is now a two week-end affair,
c.w. and phone, each independent
of the other.

2. Poland has now been divided
into 49 Provinces. (Wojewodztwo)
This replaces the old smaller dis-



tricts. (Powiat) The new abbreviation,
two letters denoting the WOJ, will
now be sent in the exchange.

There are three categories ; Single
operator, single and all band. Multi­
operator, all band only. And s.w.l.

Exchange: RS(T) plus a 3 figure
OSO number starting with 001 for
foreign stations. Polish stations w ill
send RS(T) and their WOJ . (Le.
579KA and etc.I

Scoring: Each aso with a SPI
Sa/3Z counts 3 points.

Multiplier: Each different province
(WOJ) worked, but counted only
once regardless of band. (max. of
49)

Final score: Total aso points
times number of provinces worked.
The same stati on may be worked on
each band for 050 points, but a
WOJ counted on ly once.

Awards: Certificates to the top
scorers in each category and mode,
in each continent. each country and
each call area of Australia, Canada,
USA and USSR.

Contacts in the contest may be
cred ited for the PZK awards in lieu
of aSL cards providing they are con­
firmed in the logs of the SP stations,
and an application is made.

Sw.t . entries must report the call
of the Polish station as well as the
station being worked, and the num­
ber exchange. Scoring same as
above.

Use a separate log sheet for each
band and include a summary sheet
with the scoring and your name and
add ress in Block Letters. The usual
signed declaration is also req uested,
Disqualification rules fo r excessive
duplicate contacts and etc. will be
enforced.

Entries must be postmarked no
later than April 30th for c.w. and
May 15th for phone, and go to: PZK
Contest Committee, P.O. Box 320,
00-950 Warszawa, Poland.

ARCI QRP Party

Starts : 2000 GMT Saturday, April 2
Ends: 0200 GMT Monday, April 4
Sponsored by the aRP Amateur

Radio Club International , this activ­
ity is open to all Amateurs, both
members and non-members. Stations
may be worked once per band for
aso and multiplier credit.

Exchange: RS(T) and state, prov­
ince or country. Members will include
the ir aRP number, non-members their
power input.

Scoring: Contacts with a member
count 3 points, with a non-member 2
points. Stat ions other than WIVE 4
points.

Multiplier: Each state, prov ince
and country worked on each band.

There is a power mul tiplier as fol­
lows: Over 100 watts input, X 1;25
to 100 watts, x 1.5; 5 to 25 watts,
X 2;1 to 5 watts x 3. And less than
1 watt, X 5.

Final score: aso points X states,
provinces, countries per band x
power multiplier.

Frequencies: C.W. - 3540, 7040,
14065, 21040, 28040. S.S.B. - 3855,
7260, 14260. 28600. (213601) Novice:
3720,7120,21120,28040.

Awards: Certificates to the high­
est scoring station in each state,
province and country. Additional
awards depending on activity. And a
certificate to the station showing
three "skip" contacts using the low­
est power.

Include a summary sheet with your
entry with a breakdown of the scor­
ing, bands used, equipment, an­
tennas. and power used. Your name
and address in Block Letters and the
usual signed declaration. Include a
large s.a.s.e. if results desired.

Logs must be received before
May 30th and go to : E. V. "Sandy"
Blaize. W5 TVW, 417 Ridgewood
Drive, Metairie, LA 70001.

YL-DX to No. America Contest

C.W.: April 12-13 Phone: April 26-27
Starts: 1800 GMT Tuesday

Ends: 1800 GMT Wednesday
This is strictly a YL only affair in

which OX YLs (inc. KH6 and KL7)
will be worki ng YLs on the North
American continent. (KL7s however
are not permitted to work VES thru
VE8, but may work KH6)

All band s may be used but cross­
band contacts are not permitted.
The same station may be worked on
each band for aso cred it, but avoid
contacts on Net f requencies. Phone
and c.w. are separate contests and
require separate logs.

Exchange: 050 no., RS(T) and
state , province or country.

Scoring: One point per 050.
Multiply total by number of states or
countries worked.

There is a power multiplier of 1.25
for stations using 150 watts or less
input. (300 p.e.p. if s.s.b.l

Final Score: asos x multiplier x
power multiplier.

Awards: To winning OX and No.
Amer. stations. Thophies for c.w. and
for phone. Plaques for the highest
combined c.w. and phone scores.
Certificates to 2nd and 3rd place
winners.

Submit separate logs for each sec­
t ion and a signed declaration no
later than May 7th. to be received by
May 24th, to the YLRL Vice Presi­
dent. Carol Bourne, WA9NEJ, 362
Hawthorne, GlenEllyn. 111. 60137. •

5 KW PEP INPUT
WITH THIS NEW BALUN

On all bands 160 to 10 meters.

Runs cool III • cucumber at its CCS
flIting of 2 KW (Cont inuOIII OUtpul
po_ Ihrough Iha ~Iun " mlltched
Ioedl.
4" dia. WI. 24 oz. $32.50 PPO.

AND FOR FUll lEGAL POWER

ItM tilNl telted Mod.! 1K b. lun is
flill .vail.ble. RlIted .1 1 KW CCS 13
KW PEP inpull.
2 l4" d i• . Wt. 9 o z. $16.95 PPO.

ONLY PALOMAR BALUNS
HAVE ALL THESE FEATURES

e TOfoid.1 COfll for highelt efficiency.
- Teflon insul.ted wir. 10 prwv.nt

are-over. OK for tuned feeders. .
_ Sl_inl_" sleel ey_bolll lak• • ntenn.

tansion. Won'l rus i. won'l pull .p.rt.
_ Epolty filled CaM. Absolutaly water·

proof.
_ Lightning prolec:tion buill-in .
_ Wide~nd 1.7 to 30 MHz.
_ H.ng-up hook. providltd.
_ Now n_ilain in eithltr 1: 1 or 4 : 1

retio. 1 : 1 flIlio rNtc:hes 50 or 75
ohm COlli 10 50 or 75 ohm bMancad
load Idipolel .nd invened V_I. 4 :1
flItio rNle"" 50 or 75 ohm eoalt to
200 10 300 ohm bManc»d load.

FrN descriptive brochure on requelt.
Orct.r dirllC1.

ModeI2K $32.50 Model1K $16.95
CAnIIll" insul.tor withoul balun $7.95

Postpaid U.S. S. Canada.
S~ flIlto 1 :1 or 4 :1

Cal ifomta r';cMnts add 6% tax.
Send dMdt Of money Of_ 10:

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO. CA 92025
Phone: (7141 747 334 3
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A.M. Is Not Dead (from page 57)

stand in line to get to use the repeater and then get
told how to use it.

Now, a.m. is fun; it is not a nostalgia trip for a
bunch of old fogies-there are plenty of young fel ­
lows on who are smart enough to rea lize that you
don't need a fat wa llet to enjoy amateur radio. They
have discovered the tremendous, almost lost, sat­
isfaction to be had from building the! r own rigs and
actually using them on the air to talk with other
amateurs with the same interests. Much air time is
spent not just on the technicality of producing
" broadcast quality" a.m. but in tracking down
sources for the high power transmitter components
we can no longer buy over the counter. (Even if we
could, the prices would be out of this wo rld.) This
is why "flea markets" and salvage yards are so
popular with these fellows who build. This is why
so much old fashioned horse-trading takes place.

A.M. And The S.W.L.
You know, if you stop to think, a.m. is what the

s.w.l. listens to, not s.s.b. It is astounding to learn
how many present day a.rn. stations on 75 and 160
have gotten letters and 'phone calls from short wave
listeners. No smal l number of these s.w.I. 's become
amateurs because listening to a.m. is their introduc­
tion to amateur radio. Could the proliferation of
s.s.b. be a significant factor in the failure to attract
newcomers to amateur radio? Don't knock a.m.,
use it properly, in the right part of each band. Re­
member the dire predictions that RTTY would
spread all over the bands when f.s.k. was first au­
thorized on the h.f. bands? Well, it didn't happen.
RTTYers stuck close to agreed frequencies and they
still do. The same thing is happening on 75. Just
about all a.m. stays between 3850 and 3900, and
many s.s.b. operators respect this and move away
from the few a.m. QSO's in progress. (There is
enough space for all.)

To say it again, Harry, a.m. is not dead. Don't let
the FCC and the ARRL sweep it under the rug under
the guise of "deregu lation." Let's keep this basic
kind of radio, the radio of a.m. broadcasting, alive
by local radio club activity, by active horse trading
in old components, by letting magazine editors
know that you want to see articles on a.m. Amateur
radio can still be fun!

•

Multi-Band Trap Ant. (from page 55)

bone" on our last band of coverage, we're through.
Well yes, there are sti ll a few minor matters yet

to be covered: how to design band traps in terms of
thei r Q and LlC ratio; how to convert conductor
sections first found in electr ical length over to co n­
ductor length in feet when the conductor rad ius is
taken into account. Also, in the process, we will
simplify the steps a bi t more so things will be even
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easier to work out. We wi ll have to do all that, how­
ever, in parts III and IV, as space just ran out. Oh,
and I promise you this: no more sneaky tricks from
here on out. •

(To Be Continued)

DXosis Okinawa- Style (from page 18)

Ocean stations, you might t ry the Pacifi c Inter­
Island Net that meets on 14305 at 0800 GMT.

Now that you Dxosis patients have worked al l
that OX, how do you go about getting confirmations
for your contacts? What is the best method to as­
sure a hig h percentage of returns on aSLs? I wish
I knew the answer to this one! I do share with you
a method that has netted me over 90% returns from
KA60E. My procedure is simply th is. The same day
I wo rk a new coun try, I prepare a QSL card and
place it in a business size air mai l envelope with
suff icient International Reply Coupons for the sta­
ti on operator to purchase sufficient postage for air
mai l retu rn of my ca rd. IRCs cost 26¢ each at your
fri endly Post Office or are sometimes available for
15¢-20¢ each from QSL managers. If a station is
located in a count ry that does not honor IRCs you
might send him one large green stamp (a US dollar)
and tell him you hope th is deflated piece of cu r­
rency will pay for his postage. I also include a
self-addressed air mail envelope on wh ich I have
typed my name, address and callsign. I also type on
the OX station's retu rn address. You will never know
how much OX stations appreciate this li ttl e favor.
OX stations spend much time in address ing QSLs
and every little thi ng you can do to save them time
will increase your percentage of returns. You have
read a lot about the great success rate of some US
operato rs who adorn their envelopes with those big,
beautiful commemorative stamps. I do not do th is
because it only draws attention to the envelope and
a few postal workers in some countries are known
to be stamp co llectors. I know! Th ey have many of
my commemoratives from earlier yea rs. I also sus­
pect that some of them have paid parts of thei r food
bills with my IRCs. So, keep the envelope business­
like and do not draw attention to amateur radio on it.

I hope this article has been of interest to those of
you who have just recently contacted OXosis. As I
said in the beginning, I ce rtainly do not have al l the
answers on how to build your OXCC total. However,
I did have a great time operating as KA6DE these
last 15 months, and it has been fu n shari ng these
ideas with you. My OXosis problems have dimin­
ished as of August 1975 when I retu rn to The World
for a new assignment at Lowry AFB, Colorado. As
my premedical student roommate knew, all skin
problems subside only to return agai n, so will my
OXosis. However, I am not really that concerned
about my disease. As a matter of fact I really enjoy
having OXosis. I hope you do too. •
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measurements
with off-the-air safety

POWER

-Model334A
Dummy Load/Wattmeler

11£.51:11
u iiim.iiAmiii.
Boll 469 liiiiQuincy, MA 02169~
16171 471-6427 ViIi«

1000 Watt Rating, DC to 300 MHz,
intermittent CW

52-ohm, non-rnductfve load,
oil cooled
4 calibrated ranges:

010 10 W, 0 to 100 W,
Ot0 300W, Oto 10Q0W

See your dee/er or write direct.

~ Barker & Williamson
Canal Street - Bristol, PA 19007

2 METER CRYSTALS
IN STOCK

FOR TilESI' RADIOS ON
ST ANDARD ARRL REPEATER

FREQUENCIES
Clegg HT-146
Drake TR·22
Drake TR ·33 Irec only)
Drake TR ·72
Geneve
Heathkit HW·2021

(rec only)
Heahtkit HW·202
IcomlVHF Eng
Kenl\Ni lson
l afayette HA·146
Midland 13-505
Regency HR-2
Regency HR-212
Regency HR·2B
Regency HR·312
Rcyt!lIcy HR·2MS
S.U.E.
Sonar 1802·3·4. 3601
Standard 146/826
Standard Horizon
Swan FM 2X
Tempo FMH
Trio/ Kenwood
Trio/Kenwood TR2200
Trio /Kenwood TR7200

.,.,..­
3077E:

CO's Ham Shop is a good source 01
antique and hard to get items. It's a
Iree service lor CO subscribers .

Why not start collecting now?

field, from the Kabbala to the wlre­
less tunny-papers. Most of the pro­
fessional literature is more ccntustn'
than amusin', in fact, downright mor­
bid. The best sources of "live" stuff
are the back-issues of The Milliwatt
and Doug DeMaw's fine material in
OST.

Finally, there are some spooks
haunting this field that I'd like to lay
to rest permanently. First, excepting
MOSFET's (which are too esoteric
for poor-folks like me, anyway), in­
telligent soldering of the leads
doesn't seem to hurt most transistors.
Secondly, although they may be nice,
one doesn 't absolutely need to use
those silly toroids. at least for the
lower amateur bands. Good old
solenoidal coils, reasonably placed,
seem to work quite well. Likewise,
printed circuit techniques, while nice
for production runs, are not neces­
sary for solid-state success, appar­
ently. Personally, I agree with Zenith :
" Handwi red chassis is the best. " last­
Iy, one does not have to be born the
seventh-son of a seventh-son to bcild
a solid-state rig that works. You can
too, if you 're willing to struggle a
li ttle, I tried, and I think I won...

Specifications
TX PWR- l.4-2.0 w Input, 0.9·1 .3 w
output.
RCVR-Selectivity /sensitivity ade- 1-- ---- - --- ---­
quate for TX range. One microvolt
signal probably usable, using good
20000hm phones.
Power SuppJy-12VDC, 30ma receive.
200ma transm it.
Ra nge-W it h d ipole, 20 ft above
grou nd, 300 mi le contacts routine.
On a good wi nter night-you guess!

Loose Ends
Well gang. there it is, the old

Rock 's first solid-state venture. We'll
just say that no pictu res were avai l­
able of his version. whether or not
they were. After all, a solid-state
minirig in a 9" x 12" "Bake-Rite"
baking pan? I can maybe understand
a mini-riq in a sardine can, or a
coffee-can, but a baking pan? So,
we'll let it up to the individual builder
to choose his delight as far as pack­
aging is concerned. Again, let's have
some pictures. I'm going to just keep
right on asking for pictures unti l I
start getting some! Until next month,

73. Ade, KBEEG

In Focus (from page 49)

Erroneous Report Of Solar
Dis'urbance Affecting Only SSTV

If you got taken in by a report of a
special type of solar disturbance af­
fecting SSTV only (during last Octo­
ber), don 't feel badly. It's understand­
able that you would have noticed a
sudden decline in SSTV signal levels /
activity for at least a brief period
while four of slow scan's leading
Emitteurs were relaxing in the shack
of Peter Kuehn, WB6TOC. I think that
the accompanying indoor photo must
have been taken by the use of renee­
tions from a dead 807, but if your
eyesight is perfect you may be able
to identify (left to right) , Rolph Van
Jindelt, WB6JKW, Tony Pessiki,
W3GKW, WB6TOC, and Paul Capetz,
W6PlI. See fig. 11 .

Peter's beautiful home near the top
of a mountain looks like the place
Everyham would like to retire to! No
wonder WB6TOC is heard and seen
everywhere! See fig, 12.

Many thanks to Tony, W3GKW for
these pictures.

Another Correction
A pleasant note from Jim Thomas.

WB4 HCV, points out that he is NOT
running Sumner Elec tronics, Jim is
in the consu lting business and oper­
ates under the name of James
Thomas Industries. Inc. His lette r
stated, " I am also mainta in ing all
Sumner and Thomas SSTV equip­
ment, making mods, design Improve­
ments, etc." You can reach him at
P,O. Box 651, SI. Simo ns Island,
Georgia 31522.

Final-Final
Th at wraps it up for this month.

With Dayton 's Hamvent ion on the way,
I'm sure that there 'll be lots of new
slow scan goodies to be discussed
in the months ahead, April's In Focus
will bring you details on th ings you
can do with a scan converte r, how to
combine pictures and titles etc.

Meantime, please keep those pic­
tu res and letters coming my way ­
especially you chaps in Europe and
Australia. I KNOW there's lots of slow
scan action in your areas-so let's
hear from you! My address is still the
same: 2112 Turk Hill Road, Fairport,
N.Y. 14450.

QRP (Irom page 29)

this receiver. What does one want for
the price?

If I gave credit for every idea I
stole on this project, the list would
fill a page. Before starting this job, I
read everything I could find in this
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150 Watt Switch-Mode Reg. (from page 43)

supply. As the output voltage increases, the voltage
on the arm of the control potentiometer, R14, in­
creases, causing transistor 0 6 to co nduct more cur­
rent, thus lowering the voltage at pin 5. That results
in a shorter pulse width at the base of 0 11 shortening
the on time and reducing the output voltage.

Since the entire system is designed to main­
tain a constant voltage at the arm of the control
potentiometer, the output voltage of the regulator
can be set by moving the position of the arm along
Ru. This system wi ll always stabilize so that the
voltage at the arm of the potentiometer is about 3.6
volts, that is the sum of the B-E voltage of 0 6 and
the zener voltage of Z2' If the arm of the pot is set
near Rn, the output voltage must drop to maintain
the 3.6 volts at the arm and, if the arm is set near
R2S, the output voltage must rise to develop 3.6 V at
that point.

The Clock
The clock and trigger circuit is comprised of 0 4,

Os, and the associated components. 0 4 is a PUT,
that is, a programmable uniju nction transistor. As
the timing capacitor, Ca, charges, the anode voltage
rises until it reaches a point about 0.7 Volts above
the voltage at the gate. The PUT then turns on ,
discharging the capacitor through the cathode resis­
tor, R21• The PUT will discharge the capacitor almost
completely in about 5 microseconds, producing a
positive pulse at the base of o, and triggering the
timer. Immediately after discharging, the PUT turns
off allowing CB to begin charging again to the
trigger point. In this fash ion, the PUT produces a
very stable clock pulse at the rate of 20 KHz, thus
setting the period of the timer to a value of 50
mic roseconds, The high frequency allows the use
of a small value of filter inductor and minimizes
ripple at the output by making the filtering easier.
The frequency is also high enough that it is not
audible to the human ear.

Overcurrent Protection
Semi conductors are very unforgiving if they are

submitted to excessive current or voltage. For that
reason , any solid-state power supply must be pro­
tected against dangerous current surges, Fusing
will not protect the semiconductors because even
the fast-blow variety is much too slow to prevent a
catastrophic fai lure. Protection for this ci rc uit is
provided by the sensing resistor Rll , the SCR and
OJ. The value of Rn given here (0.075 Ohm) is that
necessary to cause the SCR to turn on when 7,5
amperes flows through it. Since turn-on voltage
(Vlr t ) may vary a few mil livolts from one device to
another, thi s value should be adjusted so that the
shut-down circuit wil l operate around 8 amperes.
The sensing resistor, Rn, may be made up of four
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0.3 n, 2 w resistors in parallel to get the 0.075 ohms
specified. At 7.5 amps, 4,2 watts wil l be dissipated
in RH .

When SCR-l turn s on the emitter of 0 3 is pulled
down to about 1 volt, causi ng 0 1 to turn off, thus
shutting down the regulator. The regu lator will
remain shut down unti l the voltage supplied to the
anode of SCR-l is removed (by operating the reset
switch). This circuit is fast enoug h to prevent regu­
lator damage even should a direct short circuit be
applied to the output. Inci dentall y, the zener diode,
Z" functions to prevent the E-B junction of OJ from
avalanchi ng when the outpu t of the timer is low.
Such avalanching is detrimental to the beta of a
transistor and, should OJ fail to operate, the regu­
lator wou ld not be protected.

Low Load Currents
A swi tch-mode regulator regulates poorly, and

may even osci llate, with light load currents. Th is is
usually prevented by bui lding in some pre-loading
if the load current is expected to be low. Preloading
in this circuit is provided by 0 1 and R,o. This method
of preloading is advantageous because the preload
is applied only when the regu lator switch is off .
Since the off time is sho rter at heavy loads or
higher vol tage, the preloadinq is applied when it is
needed most-at low output voltage and light loads.

Construction Hints
Construction of this regu lator should be straight

forward, All of the parts, except the inductor, L2,

should be avai lable from your distributor, The regu­
lator should be const ructed in such a way that all
of the heavy current components are wel l shielded
to prevent r.f. radiation from escaping. Since rela­
tively heavy currents are being switched at a very
rapid rate, any stray inductances wil l tend to sup­
port high frequency oscillations, possibly resulting
in QRM you don't need . L, C1 and L3 C, are provided
to reduce conducted radiation from traveling along
the input and output leads. Capacitors CIO and C3

are intended to shunt the high frequency currents
to ground near the point where they are generated.
For that reason, their leads, and all of the leads in
heavy black in the diagram, should be kept as short
as possible, With proper attention to these details,
the r.t. radiation wi ll be negligible.

L1, as noted in the parts list, is 180 microHenries
of inductance. It should be able to handle up to 15
Amperes without saturating, The inductor can be
formed by winding 16 turns of # 18 wire on a
Ferroxcube 1Fl 0 " U" core of 3C8 ferrite material.
The core is " U" shaped with the open end closed
by a straight bar of the same material, using a gap
of about 0.005" at each end of the " U" . The cross
section of the core is 0.56 inches square, The out­
side dimension of the assembled core is 1.5H X 2.5".
Make the windings tight and we ll taped to prevent
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MASTA Transmit Encoder Boards #19C303466 (l ess reed)
$15.

MASTR Receiver Decoder Boards #1 9C303550 (less Reed)
$20.

$25.

$15.

$10 .

MASTR Powe r Speakers #4EZl8Al0

MASTR Control Cable #19C303626Gl

MASTR Power Cable #19C303601G2

PROGRESS LINE Control Cable # 748794 $1 0.

PROGRESS LINE Power Cable #7147299 $5.

PROGRESS LINE BASKET. l root plate, and cover 14~. 17",
20" $10.

PROGRESS LINE control heads ( less mike. less bracket)
$10.

Here Are Just A Few Lines
From Our '77 Best Seller!

USED G.E. ACCESSORIES

FOR THE WHOLE STORY SEND FOR
A FREE COPY OF OUR ·77 CATALOG.

a builder spe nds more time gathering parts than
putting them together. This proj ect is no except ion.
Only a few years ago one could obtain f rom any
of severa l mail order houses slug-tuned coil forms
in a va riety of sizes and slug compos itions. No 1977
mail -order catalog lists them ! So your most probable
so urce, if you lack a well -stocked " junkbox," is
from a wrecked TV receiver. By a bit of judicious
canniba lization, you can salvage co ils with sl ugs
sui table for upper-h.f. applicatons. Don't try to use
fo rms you may find that have high-inductance wi nd­
ings. It's probable thei r slugs are of a material hav­
ing high losses at the uppe r end of the HF spectrum.

One coil fo rm, that fo r the 27-MHz wave-t rap,
can be the more commo n Y4 -inch diameter. The
one for the series coil possib ly could be that small
but a larger one would be much preferred . Fewer
turns would be needed fo r a given inductance. Also,
a better " fo rm factor" could be achieved.

The other parts are more read ily obtained. For
the wave-trap, almost any capacito rs between 10
and 25 pF capacitance may be used. The series
capacitor should be a mica or glass type and
approximately 25 pF capacitance. For the actual
radiator, a wide choice is possible. A flexible rod
or a rig id one with a base spri ng may be used. If
you do use a spring, be sure to provide an r.t.

(Continued on page 80)

coi l movement with va rying current.
The D44E2 transisto r sho uld be provided with an

adequate heat si nk. Th e tab temperature of the
transistor should not exceed 80°C fo r reliab le oper­
ation . A 4 1/2 " length of Wakefield # 4666 heat sink,
or other material rated at 1.7°C/ watt or better, is
sufficient for thi s ci rcuit. Remember that the collec­
tor is not at ground potential. It should be insulated
from the heat sink with a thermally conductive "in­
sulator or, better still , mounted di rectly to the heat
sink and the heat sink electrically insulated from
the chassis.

The unregulated d.c. input can be su pplied from
any rough power supply. The regulator will hold a
constant output voltage of 12 V. even when the
input voltage is varied from 24 volts to 35 volts, so
the input voltage is not critical. A 30V, SA input
supply will furnish an output of 6A at 20V, or up to
7.5 amps at any output between 6 volts and 16 volts.

•
Three Purpose Antenna (from page 44)

Even though lead losses to the receiver are greater,
receiver sensitivity is so great that a drop in sig nal
inp ut can be tol erated .

The location of the antenna on the vehicle will
affect the radiat ion pattern to some degree. It's
seldom, though , that a mobile radio station, with its
c hanges in d irection of travel, has need of a radia­
ti on pattern favoring anyone direction. A truly
omnidi rec tional pattern probably would be the most
suitable but that would necessitate mounting the
rad iator squa rely in the cente r of the top of the
vehicle. Fortunately, placing the antenna on a side
or on the trunk of a ca r does not adversely affect
the radiation pattern seriously.

How It Works
The three-purpose antenna, shown in fig. 1, con­

sists of a base- loaded CB rad iato r or rod, with a
small ca pacitor beween the rod and a series coi l.
The coi l is slug-tu ned and has no parallel capacitor.
Between rod and capacitor, a connection leads to a
wave-trap tuned to 27 MHz.

Here's how these serve to channel signals only
to desired paths. The series capac itor has high
capacitive reactance to signals in the MF AM broad­
cast band, and the series coil has high inductive
reactance to signals in the VHF FM broadcast ba nd .
Those signals therefore seek the optional path
th rough the parallel -tuned wave-t rap, which has
negligible impedance to their frequencies. For CB
signals, which are inductively coupled into and out
of the series coil , the wave-trap presents a very
high impedance. They, therefore are not attenuated
by the tap-off to a broadcast receiver.

Getting The Parts Together
It's a sad state of affairs, but nevertheless true,

r

I
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FREE TO CO SUBSCRIBERS
••••••••••••••••••••••••••••
Adn . t ll' n , R II..: Non..:omm."I,1 ,ell "" 10
cenu per wo'd Including 'bbr,.~lllion••nd
.dd.....$. Commer~i. 1 ,nd or\l.nlz . Uon . dl
• r. l5 ~.n" per wo rd . Min imum ~h"\11

S I .OO. No 'd (non·lub",.iber) will IN prln llt<l
unl....~~omp.nlld Oy lull r.mlt"n~•. Fr..
10 CQ luO",rlDlrl Im."lmum l IInli pl'

monln) . Rl«nl CQ m.llIn\l I, INI mUlt
K~omp,ny .d.
Closi n, 0" ,., T .... 10th d'y In the third
monlh Q'ecl<llll\l d.l. of QuOUc.tlon. 8.uu51
the .dverli5l.1 'nc1 'QuIQ""nt CQnt.ineCi In
H.m ShOQ h..... nol _n Inylltl\l.lId, 11M
Publl"'e, of CQ ~.nnot vOu~h 1o. th......r­
ch.ndl51 III1.CI Ih...'n. DI..ct .11 ~or..",on.
denc••nd .CI ~OQY to: CQ H.m $hOQ, 14
V.nd'rv.nl.r Av•. , Port W.ohlnOlon, N....
York 11050.

WANTED , P 'OQ P ,tch Rot.tor, JOhnson 226 ­
1 0' e Qu i... . 'olle. tncuctor. Sell 3 6 0 0 ~ -3 6 0 0 ...
I .mp Xlm. 110 /2 10 P. i S4S fob. WOAIH,
Paul Bitt ne" l 0 4 W . 11th, Grand liland , NE
6*'0 I .

PM2A WISWR AC4, Like n_· MOSley XIS
15m 1 elm beam, Amecol - '5, Knight T-60 .
Sell or I.aae abo...e ilems for HF moene mo­
nobander 0' HW_16. JeS~ L. Baker, WB4 Y RA
75 45 Montl!90 CI., R;~era.le, GA 30214.

WANTED: MOde ' 28 TO and reQerf, 220
Kmiter and lOOO vee ct at 1.0 A transforme,.
Charles T. Huth.1233 1/2 W. State, Fremont,
OH43UO .

SELL OR TRADE HT"O GOOd CondK. $X·
UO N.eds some a.ignment BC-34S-R . and
BC"S5A, Botl'l neve. co m Qle l ly COnverled. A.
Ward , Rt. I BOK 956, SQ'uce Pine. N .C .
2&717.

SELL : Robol $STV 10a monilor. IDA cam­
era with M.cro lens, mint with cables and
bOOkS. $52 5 . JOhn Low, KlYHR II Scott·
f,eld or.. Newa.k , DE 1911 a. Phone lOl·1 J7 ­
7455 .

COSMICAR 25 mm f 1.4 TV lens like new.
S30. C. Mil.azzo, WB20ZA,116 Calhoun Ave.
Bronx, N.Y.1046S.

HAM SENTENCES IN 54 LANGUAGES on
your ca'ds get OX QSLS! KlCHP's OX QSL
Guide, Il.95. Ha~e some left. JQe Mikuckls,
6913 Fu rman ~wY. Riverdale, MD 101 40.

SELL· OX60-B Xmtr. H R.I OB Rev r. H G · I OB
VFO A ll manuals S 125.00. W B2 G IB 5 16· IV \­
63!>3 .

WANTED: Swan 270 B transceive • . Hu nler
1000B linear. Ralph Sieloff, RD 2 , Lallrange.
ville, N.Y. 12540.

FERRITE BEADS : Lowest Orice in Ihe coun­
try. IS for 11.00 with spec sheeu on orders
under S5 .00 Add 25 cenlS fo, P &. H. Todd
oerno. 4119 Buchanan st.. HOllywood, FL
n021.

CRYSTALS _ S.A.S.E. My L ist . KSLJQ, 35!>
Mowe. RCI. Pinckney M I4&169 .

WESTERN DIGI TAL 40·Qin input/cont rol
ceramic chip E R I 422 B a nd 40·pin Out out / re­
lIister cnrc ER l4J2 B and 26 page b o u nd man·
uat, new. 115 postpaid. G. A lf,ed o c c c s. S 11
Pepperwood Lane, BrunswiCk, OH 44111.

NEED AUTO L'CENSE TAGS (Amateur 0'
Regular) for my private collection. Will relm­
bU'58 oosUge. K4 ADT, Bo" 6, Mo.ganton,
N.C.l&65!> .

SELL: Mint 10 elemenl Channel Maste, Mod­
el 1010G Yalll antenna fo' eh.nnel 10 te lev ;'
sion. Best offer. W'}DDL, 5006 N . lnd St. ,
LovesPark ,IL61111.

JANEL 220 M Hz/28 MHz conv. $65 . Want
D ra ke Fi lters f o r R-4C &. Bi 'd Wattmele r Ele­
ments. K8H WW, l3727 a-own tea . Ste ,lIng
Ht s. , M I48077.

SELL: Late mint Swan lSO with 410 VFO
117XC PIS 21 Adapler $550 fi.m U Ship
W7 KSG, 1876 E. 2990 So. Sail Lake cuv. UT
"106 .

SELL: F'eQ. STO 100·50·25 .10-5 KC EKC.
S20. Sw.n 14 ·117 AC DC P.S. Exc. S65 . W4·
MGL, 7010 S.W. 16th 51. Plantation, FL
3]]17. (30!» 79 1 .46 0 0 .

SELL.: Sw.n 1100 W • $ I 2 5 Drake MN4· ses .
Shippinll EKlra Diluclo, 1 4 7-1 4 45 th Ave.
F lushin\lN.Y.lll55.

WOR KED SOUTH AMER ICA <:ertifiute ,
Work all I l count'ies. $end list .nd S I . K50·
DZ, 4'05 WlllowDend Blvd. , Houston, TX
1103!> .

SELL old eece .. magazines, flyers, etc. Some
parts. L.rge s.a.s.e. f o r list . WI36CPE Loyola
H igh SChool Radio . 1901 Venice Blvd. L o s
Anlle leS, CA 90006.

S E L L: MOloro la disp atcher t Ubes-te sted, CK­
6197 S2 a nd IAD4 $1 . M.J. MosS, W4UXJ,
BOK 2&60 I, A Uanta, GA 30l2&.

W ANT good gen. ccverase recejver like RUI
Super P,o _ Hq 150 - HE 10. P.K. Oullaw, Rt.
I Box 60 , Bethune, S.C. 29009.

WANTED . FM Portable, New or Used, 160
MHz R.r'I9l! . W. weaver, 51 Colette, Bufl.lo,
N.Y. 14221 .

WANTED: D,iv.n E lement for. Te l' e K Mo·
del TC'& T.;'Ba nd Be a m with t .aps. Harry J.
Raye, WISMQ, RFD BOK 86 Perry , ME
04667.

HW· 16 M O D . FI E D F O R 20 METE RS, H G·
lO B V.F.D. $140. I Pay ShiQpinll V ia UP'S.
Rove r t Craill , W B6 RW E , 49!>0 S un." ine A~e.,

Santa Rosa , CA 95405.

SELL ' D.ake DC_4 SUpply, P.09.... Line FM
lIe.r , Te k 5 12 0 scope 0' t ••de fo, T 4 XC or B,
CW fill.r or TS-510, ai, va.iable" F .H.
Kauppi. Rt.I, BOK 171, GliDe", MN 55141 .

WANTED: RME-69 , ce-ee. and FB_1 .
Lowenstein. 2 l!> E. IS SI. T e m pe, AZ &51&3 .

SELL, 2 M 'roucn Tone Pad, CMOS ChiQ,
Complet., Ready to insta ll. WA9WDB~ JOl'ln
Teles , 10!>11 :enneco, Houston, T X 17099.

ROBOT SSTV FOR S ALE 10 B Monito r (Iac­
lory mod.) lO A Came.a w ith Macro Lens.
$500 M ike LUdkiewlcz , 1 4 l Ricnmond Rd .,
Lua low,MA0 1056.

THOUSANDS OF CQ (from 1946), QST
(f.om 1950), other malls. M.ny in exe. wndx.
SASE 10' list. R. Rosen, 420 Riverside Or .•
New Yo'I<, N.Y.1002!> .

R4C, MS4 , FLISOO 10' S400. 'ren-rec KR5
Keyer sas , J. Go'don , P.O. BOK S!> I, Mon.oe,
W I53!>66 .

WO RLDW IDE - QSL OX • Send Cards 10:
Ph ili p Stevlln Ku r la nd , l57 E ast 201 St. A pt .
I-F , Bro nx , N .Y. 10 451 .

WANTED, Big Lenear parts .nd Tubes. sen ,
Zenith Tr.nsoceanic. MinI $65 . Je.. Spee.,
WSSQJ , 1400 Melro~, No.m.n. OK 13069 .

SALE: H.ath HP-I3 A DC sUQQly, with man­
ua ' S!>O, p iuS ."ipping. SALE Heatn H P·l l A
AC supply, w ith m a n ual 14!>, piuS Shipplnll.
S ALE os-r-s, 1960 thru 197!>, SI.50 10' any
year , pi u S sn lp plnll. E. F. Kennedy, WA l F S L ,
502 South Ste....y St. , Shlllin910n, PA.19607

OLD RADIO BOOKS AND MAGAZ INES.
R adio BoYs •.,dinll copy tour choice of titlel,
S3.75 . Book on coll.cting IIlass insul.tors,
S3.95 , poUPilld. seee 'I.mp for utal09 01
rare bOOkS anCi bOOkS for vinl~ r.dio cenee­
t o rs, R.diographics Book $, P.O. Box IUn,
Clevelana H.illhts, OH 4411& .

SCUBA DIVING BUDDY needed 10. 77 se.­
son in Cent'al N.Y. YL Qrefered write WAl ­
HDX, Jonn,IO!> Gold5t.,Utic.a,N.Y.llSOI.

WAN TED, A llied A1516 Recei~er. John 5 ...... •
onis, 410 B lake Rd ., N ew Britain, CT060!>l .

UNS C R A MBL E PDLlCE CODE w ith e e cee ­
e rs. Works on all sca nners and rece ive rs. For
p rices a n d b rochu re , w ri te: D o n N oble s, Rte.
7, Box 165B, H o t Spr ings, Ark. 7 1901. 501/
62 l-602 7 (Dea lers Wanted)

SELL: VOX Swan VX-I $10, Swan mobile
D.C. PIS $40. Ray WB6JFD, Palos Verdes,
CA. (21l1 $41·1551.

AN/FRR·2 mfll by T MC , 1 10/210 vee raCk
m t d re ceive r matches CV592/U RR SS B con­
verte• . $100 ' o b with manual, 2·4 and 4-8
MHz tuners J . Boellstorlf, 608 N ew Caslle
Rd., Marshail low n, IA !>01 !>8.

TEKTRONIX 512 SCOPE , DC to 500 KHz,
I,;gge'ed sweep. c.alib.ator, magnifie,. $ 2 2 5 .
PhD. 5220 C••lingford, Rive"ide, CA 92!>04 .

CALL LETTER LICENSE PLATES w.ntll(l
for cenecnee. Will Qay postage. A,t Phillips,
WA7NXL, me. 4 BOK 720, Flagstaff, AZ
86001.

WANTED: M.nual fa . H a mmarlund HQ·170
Buy o r Borrow to copy. Ja~k Ku mie lla , W2·
CDK, 246 Gran t Ave., 51. J ame s, N.Y. III~O.

SELL: C legg 99 6M $60. Gon~t Comm II I
6M S'O . Ted 'r sccete s, 161·1l 96tn s r.. How­
ard aeace, N.Y. 11414.

W ANTED: Small or L a rge Prop P it ch motor.
Rohn 45 o r 5!> tower sections. KW JohnSOn
Roller Inductor. Paul B ittne r, WOAIH, 304 W.
1 7, Grand Isla nd , NE 6&&01 .

BUG KEYS _ Johnson .11 Chrome Vib.oPIeK
Champ mod.•nd also, W"g. DeluKe Ch.ome
W/BL Base and case. Three for S60. J. Hamil­
ton. 6050 NO.lh Oal<ley, Chicallo, IL 60659 .

ROBOT 10 SSTV Rcvr. 1175. Drake SW-4
p.ogrammabl. Rev•. S150 . WAIVFK, (Sill
l24-306!> .

DRAKE _ T R .4 , RV.4, with power sUQply ,
and spare lubes, wi ll pay Qostage S550. AlSO
Swan 510X $45.00. WA2GZP, 56 Van Rip....
Ave. , Clilton, N.J. 070 I I .

TELEVISION SYNC GENERATOR. Alillan_
dard Qul~s. Solid Stale. Manu.1. Reasonable
ell'" offer 0' sw a Q ror VHF ham gear. W'} .
YLU. Roy Cone, 67 liN. He.mitage, cmce-

gO, IL 6062 6,. ,...._ ,....:-:_ -,.,..- "T"

KNIGHT T·\50A, Ham m a. lu nd H Q -I I OC ,
Healhkil HW·30. As is. Belt offer or trade for
keyer. R. Hajdak. WD&BRF, 1834 Paisley sr..
no. 12, Y Ounllstown, OH 44 511 .

~--c--
CALIBRATED KNOB TUNED Iwin coaKial
fillen. 5 0 , 1 4 4, 1 1 0 , 41 2 use a, dupleKen,
etc. SASE List, W4API, Box 4095, A,lington,
VA l l l04 .

SWAN S T A T IO N: 500C Kev., VX-2, S OB ae.
mote VFO. 11 7 xc power SUpply in spe.ke.,
DC Qower SUpply. hand mike. WA4 FTJ t&04)
410-610 7 . M.'lIaret H. Williams, 965 ReCl·
wOOd Ci.cle, Vi'\I,n,a B,",~h, VA 23462 .

WANTED lOO OHM TWIN·LEAD Transmil­
lin9 Type Ilat wilh solid no. 16 coppe.weld
wi,e Type 14..(121 . ~RW,1600 Skyline, Dr.,
Holly ... eee, CA 90046.

S IGNAL ONE CX7 A with CW2 filte._CX1
Mil<e-CX-7 speaker War.anly . Mint $ I 195 .00 ,
~RW, 1600 Skyline Dr., Los Angeles, CA
90046.

RTTY CLOSEOUT. NS·I A PLL T U while
Ihey last. Wi.eCl/lested S 24 .9 5 . Board S l .00 .
All OOSlP.ilic:f. SASE for info. N a l Slinnette
Elecl.oniU, Ta....re$, FL 3211a .
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CLEANING H O U SE : T UDeS. meters. relay s.
" f rs. pots, resi st ors. conden~'s. sw itches. etc.
Se nd st amp for list. W9 F O C. 16 16 C ampllell
sr.. Apt. C . Jolie t, I L 6 0 4 3 5 .

FOR SALE : D rake T w i n s Comple te T R4 C
"nd R4 C nOW a t factory Dein9 (ecOnd itioned.
AC4 P.S.• N I S4. MN 2000 . D u k e Mike Hoss
250 and 500 cycle fitte r and e"t'a xtals 10and
160 plus WWV cost 1.130 . sell. 1 .300 . Pre·
paid. W4 HVN. 1211 ceeee Culpeper. V A
22701. (703)125-6314 .

WP X'ERS: N o w Avail ab le, tile most co m Dlet e
e x -e- s Rec o rd B OOk . 33 pages o f P r.fixes f o r
quick easy ref e ren ce . A Must f o r Prefi x ella'"
ers. $ 4 .9 5 U .S.A " S5 .9 5 Fore i9n. K6 ZDL
Pull l i5he rs, Box 135 1. T o rran ce. C A 90505.

B U Y -SELL -T R A D E. W ri le for free mailer.
'lIive name addren. ca ll letters, complete stOCk
of m "jor ll . and '\, new and reco nd itiOned
equipment. Call for eest deals. we B uy COllins
Drake. S ....an. E tc. SSB l. F M . A SSO C IATED
R ADI O 10 12 Con~r . Overland Park . K s.
6 6 2 0 4 (9 13 1,31 1·5 9 01 .

WAN TE D, Ca r t elepho nes ana m oD ile te te­
phone p ar ts, heads. c ab les et c. G reg H yman.
17 Yonker s A v e.• Y o n k ers, N .Y , 1010 I . (9 14 J
4 76-4 33 0 .

PE R SONALIZED BA D GES .... itll Name. Ca ll
sign. $1.50 Postp"ia. MAC's SH AC K, Box
117 I -E , G a r land . T X 7 5 0 4 1,

QSL'S Sometnin9 comp letely etueren t. Sam­
ples: 50 cen ts (Refu nd able) WSUT T ; Box
117 I·E; Ga , la n d, T X 75041.

STA RV E D ROCK R A D IO CLU B HAM F EST
J une 5 . Princeton . Ill inois. S. A .S.E. for Info.
aft er A Drill .SRRCfW9M KS. R F D I Bo" 171
OgIeSby. l llinois61341.

WAN T TO B O R R OW A J O H NSO N Va lianl II
M anual for allo u l 1 ·2 m os. If interested . Wr i te
St u art L. B all in ger . S7 S. C lint on St. POUgll ­
«eecue, N .Y . 12 6 0 1.

You 've fo llo w cd the signs for vcars . bUI w e're here 10 11.'11 vcu that rhe1"(' is
a pOlly out there jusl - w ait illg for you . Hitch your wagcu 10 CQ 's Gifl
Horse ( but don't look in his mou th] and cash ill III! our FREE CLASS I­
FIED ADS .
CQ subscribers C, IIl place ads ill IL\~J SIIOI' 011 a nun cumrne rciul basis
absolu te ly FREE. Here 's yo ur c hance to buy . sell or sw :lp y our w ay into
that ultima te sta tion or just pick up some spend ing money , why spend S5
In sell a $ 10 item somewhe r... clSl' when th ere b tl ' t c nough room to de s­
c ribe the item in lite first p lace and a bou t S ~ of the $5 j ust goe .. for your
name a nd address.
J ust follow th o-e hoof prin ts tod ay and ge t in O il th e greatest deal ama te ur
radio has 10 offer.

Gift Horse
Bonanza!

2 6 T H DAY TON HAMVE N TION at H ara A re_
n a Apr i I2':!. 30 . May 1,1 9 7 7. T ech n ical f o . ·
ums. exll ill, t'\, and IIUgI! fie" market. Program
b rccnu ees mailed M arch 7 t h .• t o tn c se re9 ist.
ered w i t h in pa st t h ree y e ar s. Fo r ac commoda­
tio n s Or adva nce f ly er , w r il e Ha mv en l i o n .
P.O. B o .. 44 , Day ton , O h io 4 5 4 0 1 ,

FOR SALE, CO II,ns 75A.4 . S.N . 5000+, 3 f il ­
t ers; Collin s R ·39 I (O.S·30 MHz and au to
tune) , Y aesu 200 R, F M t ran sceiv er 2 M, syn·
t ll'n ized, Up/Dow n 600 KH .l and 1.0 M H.l
sp li ts. Heatll H A - I O, K .W. Linear ; M idland 13­
50S .2 MIL FM WIT, 6 c nenn ess, M idland 13·
500 .2 Mtr F M t ransceiver. 12 Channels 15W.
W20A (5 16) 12 2-9300 Or (5 16) 71 1· 12 5 6.

COLOR VIDEO CASSETTE RECORDER :
Noeetco N 1411. A lmost new Mint condo
very compact witn tapes up 10 60 minutes.
O .... ner and service Manuals. Solid State Smal­
ler than suitcase. Swap fo. K enwood TS 120
Digital or Simi lar trenscejver, Must be mint t o
n ...... Other I n t ••esting trades consid.red. D.
Krako....sI<y. WA2HFN. 150 Kearsin9 Pkwy••
Monsey. N . Y .1 0 9 5 2 . (9 14 J ·42 5 ..(1 3 6 0 .

HT·31 10-10 Meter SSB/AM/CW T ransmitter
Vy. Gd. condx. SISO .OO. H T -t l Linea'
Ampl ifier matches HT3 7. 100 a ....alls.
$ 150.00. vy. 900a co ne .. . Pick UP o n ly ­
K )UKW (215) 211 ·U9I . T o ny .

FOR SALE: Heatll HW·16 novice transmitter
and HGIOB VFO both in e"cellenl cond ilion
S 140.00 H allic. af t ers HA·I TO K ey er and au­
tronic paddle t o be SOld togetner only $60.00 .
CO llins K WM -2 wi th 5 16 F2 supply ana $p....k ­
er e .. ce uee t condition $6 50.00. J on n Attaw ay
K 4 I F F . BOX 205. W in t er H ave n . FL 33180 .

FOR SALE, A RRL H and b ooks, 19 6 6,6 1 .6 1 ,
4 1 ; Very goo d conaition. $S each ; 1956 Mint
cona i l io n. $ 7.S0 ; 19 4 3 cover b ad $ 3.0 0 Edi­
tors l. Engineers ha,d co ver. 1941 $10.00 .
Pr"ctical R " d ,o Communication; N e l son "
Hornung. 1943 F lex plaslic COVer. $5.00 all
Plu~ postage. Douglas. 2254 Pepper D rive.
Concord . CA94520 .

L OOKING FOR old L iOnel trains. Interened
o n ly in "0" Gauge. excellent 10 l ik e_ne.... con·
dition. Prim"ry interest is tccomotaees prior
to 19 52. but will consider compiele sets or
m o ' . recen t m odels. Am .... ilIing 10 Duy out·
r i9M for cash o r $W ap radio gear t o meel your
needs. wrtte D ick Cowan. WA2 LR O . c/o C Q
Maga.line, o r call 5 16 /II 3 -62 00 .

WANTED A NTIQUE GLASS · L OOi( i n9 fo r
o l d milk9las'\, purple slag, car m el and 9re<ln ­
t own too . Tell me wnat you nave _ I p"y tne
highest pr ices. Wr i t e , J"ck Schneider . c/o
Cow"n PuDli:s.hin9, 14 V"nderventer A ve. ,
Por t WUh in'lton. L .I . N . Y . 1 10 50 .

SELL ' 4 ·1 0 0 0 A used . $30. Ray t raCk k ....
plate t an k coil fo r 10 l. 40 plus k .... nanc ­
s.... itch $ 16 . U TC S·5 6kv e. t. 300 ma, ne.... ,
p i Ck· u P only , $75. PiCk· up only, OZ-P A K
sma ll (2 k W) $20 . R. ROSS. 95 Norw o od A ve . ,
N o rthpo r l , N .Y . 1 1761 .

SALE , A Ilas210 B comple le w ith I IOn20 v
AC ceescse. Ex ce llent condition. $550 PP.
Wi tll mods (R. L T .. et c.j as per my FeD. CQ
article and l at e st fac tory updates. Great r ig.
O nly 'eason fo r sale is Ihat am now in CNI
and CNI will not issue license. SCIlUII.l. K 3 E Z
B ox "L" . FPC Ne.... York 09 544.

T H E B O OK " CQ YL " has Deen u p d at ed aq" i n
w it h a new su p p le men t br i n9 inq t he Y L R L
Officers sect ion up t o d ate t h rough 1977 . csus
a report on t h e 1 t h International Y L RL C an.
ven t ,on neld in Houston in Ju ne '76. I f y ou
have a copy of "CQ YL" and would like t o
add t he new supplement (the pages are "slol ·
ted" so they can De inserted directly into Ine
DOOk'S sp i ral backbone), drop a note .... i t h
your reQuest 10 aulhor /puDlisher W!> RZJ,
L ouilol S.ndo, 'u 12 Rio Grande Blv d . , N .W. ,
AIDuQuerQue. N.M. 1 7 1 14 . Please enclose
S 1.00 to cover cost of printing and mailing.
The one and only DOOk aDout YLs in lIam
..diO, " C Q YL" contains 2 3 Cllaplers, over
6 00 ptIot09rapllS. Orde r your autO'lraplled
COPY, Or a 'l ift copy. from W5 R Z J . $3 .50,
postpaid.

r----------------------,
CO HAM SHOP J1 II 14 Vande rvente r Ave. .' ""JI Port Washing ton. N .Y . 11050 4!J I

I Please rUn I h os on the ne " l I
I availab le inue o f C O: I

I I
I I
I Name Zip I
I Addre~ C i ty Slate IL ~
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SPECTRUM ANALYZ ER BC I0 3 1B eencre-
m ic Adaptor Sweeps 100 KH, • Input 4SS
KH, . a ". magnified TUbe. $1 3S .0 0 . R.

ADVERTISER'S INDEX
Mace, W6 RW, 8600 Skyline Dr., Los Angeles,
CA 900 46.

WA NTED: COLLINS 305·1 Amplifier 10 2·
322..()26 S. Ra lph Emerso n ,W7wE , 1140 r atr-

Barker & Williamson .. .. . . . 73 f ield Ave., Re n o , NV 89S09 .

WANT LICENSE TAGS (regu lar o r amateur)
f o r p e rSOnal collect ion. Will re imburse postage

Cambridge Kits . .. .... . . .. 36 K4A DT, Box 6 , Morganton, N.C. 286SS.

SPECIALS (as- isl: HQ·ll 0 C s35 , T·150A

Dayton Hamvention ....... .43
$ 2 5 , HW-30 $20. etcc 130 $IS , JOYTRANS-
MATCH $25. U '" Ship. R Hajdak 1834
Pai Sley St., Apt. 12, Youngstown, OH 4 45 11 .

Oentron Radi o Inc . ... . . . . . 13 LOW POWER bu good Nov ice T ransmitte r
25 Watts $25 . Ethan NUSSbau m , 19617 CR·2 ,
Bristo l, IN 4 65 0 7 .

R. L. Drake Co. . . . . . . . . . . 4, 5 BEARCAT 101 - N EW _ $239. - o r t rade for
RX!TX . J. Shilling, 1409 S.W. 66th., Oklallo_
ma City, OK 73 1S9.

Ehrhorn Technological SELL : Two Stewart Wa rner T-2 82 / G R Trans-
Operat ions . . . . . . . . ... . . 63 mitte rs 220-400 MH z $50. Pick-up on ly. Fred

Vo" Pala , 70-64 " Ave., Woodside, N.V .
11 37 7.

Eimac, Div . of Varian . .Cov. IV WANTED for L ib rary fil e • Ca llbook, nctn US
and OX, yea rs 19 6 2 -19 7 0 inclus ive. Write to
WAOGZ A, Dick Wer th , 1201 South 7th st..

Gregory Electroni cs Corp . . . 75 Mo o r lle a d , MN 56560 .

RUBBER STAMPS: fo r h a m ' s 3 or 4 lines for

Heath Company ...... Insert , 9
$2.00 . A great t im e saver. Sh ipped prepa id
worldwide. L .C. Belyea, W87FBV, Box 321 ,
Belgrade, MT59714.

Henry Rad io ... . . .. . ... 10,14 AUTRONIC KEYER , pa dd le $40: Swan 14
DC modu le $35; Superceiver w/control &
S u per 6 $ 2 5 ; V ib roplex $ 2 3 ; 12 Button TT

. .. ..... .. . . . .68
pad $ 10 ; Gonse t GS820 I $200; Art Ford, 56

Herrman Co. G ilda re, East Northport , N.V. 11 7 3 1 .

H EATH 58 4 0 I, SB 303 , SB 600. Like b rand

Hy-Gain Electroni cs Corp. . . 12 new. Be st offer over $ SOO. (Now b ui lding SB
104) Jerry, W9 JKL, Wadsworth IL 6008 3 .
(132 -662 ·2 3S 4.

International Crystal . .. ... .. 6 WA NT MORROW A/C P.S. RTS-600 5 for
MBS6 0A T X. Richa rd W. Randall, K6ARE,
1263 Lakehu rst Road, Livermore, CA 94550 .

Jan Crysta ls . . . . . . . . . . ... . 63
SELL : 9 (nine) EIM AC 4 X I SOA Tubes $ 5 .0 0
each. 3 RCA 8 32 A's $ S. F red Van Pala, 10 -6 4

Kensco Commu nicat ions . . .73 4S Ave., Woodside, N.Y. 11377 .

FOR SALE , Henry ' KA Li near, $ 1 10 0;
'rr t-ex LM3S4 Motorized To we r , $ 1000 ; Don

Kenwood . . . . . . .. COV. II, pg . 2 K6 YFZ, Don Bostrom, 44 47 Atoll Ave.. Sher_
m an Oaks, CA 914 23.

SIG NAL/ONE NEWSLET T E R & Related , n-
MFJ Enterprises .. ....... 1,63 format ion. SASE for de t a ils. F o r Sa'e JOlln-

son 6 N2 US . Bob, WOYVA/4, P.O.B. 62 16,
A r lington, VA 22206 .

Mar-Ga in __ . ____ __ . . __ . . . .35
TH E '" ANNUAL SANG AMON VALLEY
RC Hamfest was a great success. Tnx to all

New-Tronfcs Corp. . .. ______ 8 who came. ,., yo, Sunday, Sept. 2S, '77,
New Be rlin, IL.

WANTED , Novice needs good 'ow priced
Palomar Eng ineers . . . . . . .. 71 Tra nsce iver (HW-I01, Swan 3S0 , Temp I etc.)

wi th P.S. and Speak er. Wr ite , WB5YHY , T im
H u ck a bee, 80' I 4 S 1 , Andrews, TX 7 9714 .

Space Elect ronics ..... .. . . 68 WANTE D_ McM urdo Silver , Patte rso n , other
ear ly receive rs. K4 TS , Rt. 2 , 80x 3, Freder-
iCkSb urg, VA 22401.

Swan Electron ics . . . . . . ____ 79
SELL, ,, ' Alum inum Crank·up . $25 0,
4-400 A Amp. . $150. Wanted - 58220 0,
F L2 S0 0, SO' Crank U P. Ray - WA6LBP,I 501

Unad ill a Radiation __ ____ ____ 7 8uena V ista, Ventura , CA 93001. 80 S-6 43-
6 495.

Unarco-Bchn ..... __ . . ... .66 WA NTED : Rad io Specialit ies F.M . modula-.
t ton mon itor , Hea t h wea the r station, Re ge ncy
H R-44 0 . K6KZT,2 255 Alexand e r Ave. Los
Osos, CA93402 .

Varian . . . ... .... . . . . .Cov. IV
TECH MANU ALS ' 0' eovt . surplus gear -
$6.50 e ach, SP~OO JX, URM·25 D, SG-3 /U,

Yaesu Musen USA In c . . Cov. III
TS-17 3/ U R, TS-I 74/U, LM-21 , OS-ll B / U.
T h o u sand S more availab le. Send 50 cents
( co in) for 22-page list. W31 HD, 7218 Roanne
D r ive, Wa shingto n, DC 2002 1.



There 'S only one power reading
in single sideband operation
that means anything: true
peak envelope power of your
voice modulated signal.

And that's exactly what our
precision WM·3000 peal</RMS
wattmeter gives you,

You get flat frequenev re­
sponse from our new dlrec-

tionaI coupler that lets yOU
read forward or reflected
power from 3.5 to 30 MHZ With
more accuraev than you 'll ever
need. And you can read it on
200, 500, 1000 and 2000-watt
scales in RMS as well as peak at
the flip of a switch,

Get a Swan WM·3000 meter
today and find out What's hap-

pening With your Single side­
band rig, Only $66,95, use your
Swan credit card. Applications
at your dealer or write to us.

& SIMAItI",
~ ELECTRONICS

• SI_.., QI CIlCl( cat'POt".roon
305 AMpc:I't 1l00000t oceanside, CA 92054

17141 151·1525

IPnc~ FOB OCeans idE'. CA l

tells it like it is on SSB.



Three Purpose Antenna (from page 75)

" short" around it. The braid off a bit of RG-58U
serves well. Burstein-Applebee lists a 40-inch
chrome plated brass telescoping antenna, catalog
number 10A7032-4, that should be quite satisfactory.
Additionally , you 'll need miscellaneous hardware, a
shield for the base assembly, and a few feet of in­
sulated wire for the coils .

Test Equipment Required
A dip-meter capable of tuning to 27 MHz and

some sort of v.S.w.r. indicator both are needed. The
later may be of the "cheap and dirty" type, for only
comparative ind ications are necessary. Transceiv­
ers made for use in the Citizens Radio Service are
designed to function properly only when attached
to an antenna system (antenna plus feed line) that
presents a 52-ohm non-reactive impedance to the
transcei ver. Any deviation from 52 ohms presents
a less than optimum load which degenerates per­
formance. Any element of reaction, whether induc­
tive or capacitive, not only detracts from power
available to be radiated but also introduces a de­
tuning effect into the tuned load circuit of the
output stage. This reduces the efficiency of that
stage, causing it to be less effective as a converter
of d .c. power (from the battery) to 27-MHz r.t .
power.

Putting It Together
As shown in fig . 1, the circuit is simple. One por­

tion, the 27-MHz trap, can be preassembled. No
rigorous specifications are provided, as too much
depends upon the type of coil form and slug you
may have selected. As rough guidelines, a proto­
type used ten turns of #34 enamaled wi re close­
wound on a 31e-inch form. The associated capacitor
was 22pF. This combination had a tuning range
centered near 27 MHz and extending both well
above and well below that frequency.

It 's even more impractical to give specifications
for the series coil. It'll depend upon form size and
the radiator's size, too. Keep in mind that this coil
handles r.t. power, even though of modest magni­
tude; so you 'll want to keep losses low. Use a
reasonably-large size wire , about :t20 or ::t22.
Place the windings on the form in such a manner
as to leave room for the coupling link to be moved
a bit in its relation to the main winding. Also, place
it so that when the slug is screwed out to reduce
inductance, it'll move away from and not under
the coupling link; you want only to tune the coil ,
not to vary the coupling between link and coil.

As with any construction project , a " t rial run"
is advisable. That is, make a preliminary assembly
on a large metallic base. Mount the radiator on an
insulator, with the series capacitor immediately at
its base, and with the series coil closely under the
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ca pac itor. Ground the coil to the large metalic
base. The 27-MHz trap may be supported by the
same insulator supporting the radiator. Keep the
axis of the coil at a right angle to the radiator.

Preliminary Tuning
Couple the dip-meter closely to the antenna, near

its base but a bit removed from either of the two
coils, and determine the resonant frequency. If
you're indeed fortunate, tuning the slug may bring
the system into resonance at 27 MHz. It's prob­
able, however, that you 'll need either to remove
turns from the coil or rewind it for more inductance.
It should require no more than one or two trys to
achieve resonance. Strive to have resonance at 27
MHz occur at approximately the middle of the slug's
tuning range. Mounting the antenna on a vehicle
very likely will affect the inductance needed to
achieve resonance.

If you have available an " al l-wave" receiver
equipped with an " S" meter and capable of tuning
to 27 MHz, connect the free end of the trap to the
antenna terminal. It will be used in the next step.
Lightly couple some 27-MHz power into the antenna
and adjust the trap for minimum " S" meter deflec­
tion. If you don't have such a receiver, use any b.c.
receiver and adjust for minimum desensitization.

To load the CB transceiver into the antenna, con­
nect the two through a v.s.w.r. meter and tune the
slug of the series coil for minimum v.s.w.r. Try ad­
justing the coupling l ink and coil; you may improve
the v.s.w.r. Of course, the adjustments should be
made at or near the center of the CRS band.

Installing
Having selected a site, you're ready to make the

installation. Construct (or buy) a box to house the
base assembly, one that'll permi t access to the
tuning slugs. Remember that metal walls should
be no closer than one coil diameter to a coil.
Ensure that the enclosure will amply protect the
base assembly from both weather and physical
damage.

Final Tuning
With everything in place, touch up the tuning of

the series slug for minimum v.s.w.r. It's possible,
but not probable, the 27-MHz trap may need a final
touchinq-up. too.

Perlormance
The prototype antenna was given a thorough test

in active service on the CRS band. Although not as
effective as a full-size % -wave antenna, its per­
formance compared well with other base-loaded
restricted-height antennas. Broadcast reception was I
difficult to evaluate, as it was tested in a high-
signal-strength area. All signals were loud. • I
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