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NEW Heathkit
2-Meter
FM Transceiver

HW·202 shown above
with Tone Burst
Encoder install ed.

The Heathkit HW·202 come. with two crystals used
in init ial set-up and alignment, give you simplex
operation on 146.94. Kit includes microphone,
quick-connecting cable for t z-vott hook-up, heavy
duty alligator c lips for use with a temporary bat­
tery, antenna coax jack, gimbal bracket, and mo­
bile mount that lets you remove the radio from the
car by unscrewing two thumbscrews. The HWA·
202-2 Tone Burst Encoder provides four preset­
tabl e pushbuttons for instant repeater access.
Fixed station operation is as easy as adding the
HWA-202-1 AC Power Supply. The HA-202 2·Meter
Amplif ier puts out 40 watts for 10 watts in, and
externally it's a perfect mate for your HW·202.

Kit HW·202, 11 lbs,, mailable 179.95"

Kit HWA·202·2, Tone Burst Encoder, 1 lb 24.95·

Kit HWA·202·1 , AC Power Supply, 7 lb• . . . 29.95·

Kit HWA·202-3, Mobi le 2-Meter
Antenna, 2 lbs. . . . . . ..•....... . . . . . .. .. 17.95·

Kit HWA·202·4, Fixed Station 2·Meter
Antenna, 4 Ibs 15.95·

HW·202 SPECIFICAT IO NS - RECEIVER - Sensitivity: 12 dB SINAO­
(or 15 dB of quiet ing) at . 5~v or less. Squelch threshold: 3 ~v or
less. Audio output : 2 W at less than 10% total harmonic etstcr­
t icn (THO). Operat inc frequency stabili ty: Bette r than -+-.0015%.
Image rereeuem Greater than 55 dB. Spurious rejection: Greater
than 60 dB. IF rejection: Greater than 75 dB. First IF frequency:
10.7 MH z ± 2 kHz. Second IF frequency: 455 kHz (adjustable).
Receiver bandwidth : 22 kHz nominal. De·emphasis: - 6 dB per
oc tave fr om 300 to 3000 Hz nominal. Modulati on acceptance: 7.5
kHz mini mum. TRANSMITTER - Power output: 10 wa tts minimum.
Spuri ous output: Below - 45 dB fro m carr ier . Stabili ty: Bette r
than + ,0015% . Oscillator frequency: 6 MHz, approxtmatety. Mul·
tipll er factor: X 24. Modulation: Phase, adjustable 0·7.5 kHz,
with Instantaneous limit ing. Duty cycle: 100% with co VSWR.
High VSWR shutdown: None. GEN ERAL - Speaker Impedance: 4
ohms. Op erat ing f requency range: 143.9 to 148.3 MHz. Current
consumption: Receiver (squelched): less than 200 mAo Transmit·
ten l ess than 2.2 amperes. Operatinr temperature range: _100
to 1220 f (_30° to + 500 C). Operating voltage range: 12.6 to
16.0 VDC (13.8 VOC nominal). Dimensions: 2¥4" H It 81/4" W I
9 718" D.
-SI NAD=Slsnal + noise + distortion

Noise + distortion

•

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

1()"15 watts transmission into an Infinite VSWR ­
indefini tely. with no failure! The HW-202 needs no
automatic shut-down - it cont inues to generate a
signal regard less of antenna condition. Transmit­
ter devia tion is full y adjustabl e from 0 to 7.5 kHz,
with instantaneous deviation limiting. Harmoni c
output is greater than - 45 dB from carrier. The
push-to-talk ceramic microphone supplied has an
audio response tailored to the HW-202.

Excellent reception - 0.5 uV or less produces 12
dB Sinad, or 15 dB quieting. Output at the built-in
speaker is typicall y 2 watts at less than 3% total
harmoni c distortion. The receiver circuitry utilizes
diode-protected dual-gate MOSFETS in the front
end; an rc IF that completely limits with less than
a 10 uV signal; dual conversion. 10.7 MHz and 455
kHz via a 4-pole monoli thic 10.7 MHz crystal filter.
Image response is - 55 dB or better. Spurio us re­
sponse is - 75 dB or better.

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

-
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NEW Heathkit
2-Meter Amplifier for cleaner
FM copy on the fringe . •• 6995*

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

Fully automatic operation - with any
2-me/er exciter delivering 5-15 watts drive.

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

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

Install it anywhere . . . in the trunk, under the hood
or dashboard. Use it with any 2-meter exciter de­
l ivering 5-1 5 watts drive. Features fUlly automatic
operat ion . An internal relay automatically sw itches
the antenna from transmit to receiver mode when
you release the mike button.

All so lid-sta te design features rugged , emitter­
ball asted transistors. combined with a highly effi­
cient heat sink. perm itt ing high VSWR loads. Tun ed
input-output circuits offer low spu rious output
to cover the 1.5 MHz segment of the 2-meter band
without periodic readjustment. All components
mount on a sing le printed ci rcuit board for easy,

4-hour assembly. Manual shows exact alignment
procedures us ing either a VOM or VTVM. And in­
stallation is just as simp le.

Ki t includes transceiver connecting cable, antenna
connector. Operates from any 12 VDC system­
additional power supplies are not required. Add
HA-202 power to your mobile 2-m eter rig, and
boom out of the fr inge. Kit HA-202, 4 Ibs.

H..·202 SPECIFI CAT IONS - Frequency rante: 143·149 MHz. Power
outpu t : 20W @ 5 W in, 30W @ 7.5W in, 40W @ 10 W in 50W
@ 15 W in. Power Input Crt dr i ve): 5 to 15W. InpuVoutput tm­
pedance: 50 ohms, nominal. Input V$WR: 1.5:1 mex. Load V$WR :
3:1 max. Power supply requi rements: 12 to 16 vee, 7 amps max.
Operating temperature range: _ 30° F. to + 1400 F. DimensIons:
3" H x 41/4" W x 5¥.!:" u.

••.and here!
•

I
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New Heathkit
VHF WattmeterlSWR Bridge .. . 29.95"

Perfect tune-up tool for your 2-meter gear. Tests transmitter output in
power ranges of 1 to 25 watts and 10 to 250 watts ± 10% of full scale.
50 ohm nominal impedance permits placement In transmission line
permanently wi th little or no loss. Bu il t-in SWR bridge for tuning 2·
meter antenna for proper match, has less than 10-watt sensit iv ity.
Kit HM·2102, 4 Ibs.
HM·2t02 SPECIFICATIONS - Frequeney range: 50 MHz to 160 MH z. Wattmeter accuracy:
:::t: l 0% of full-scale readi ng.· Power C.1Ipab ility : To 250 W. SWR sensitivity: less than 10
W. Impedance: 50 ohms nominal. SWR bridge: Continuous to 250 W. Connectors: UHF
type SO·239. Dimensions: 5'14" W, 5)(. " Hand 61/2" e, assembled as one uni t .
· Using a 50 0 ncntneucuve load.

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

rz:l
HEATHKIT ELECTRONIC CENTERS r;;;;-H~;;;;H-;:-;;7z~--~ I

"lI ll.: PhD. n ,., 2727 W. Ind,. n 5ehool Rd .: CALIF" An.h.im. 330 E. 8.11 Rd.; El C.,r itD. 6000 I B~nl on HI' bo' , M,ch' II I " 19022 I
POI~'O .....~ . ; Los Anl.ln , 2309 S . Flowe r 51.; PDm Dn , . 1SSS O•• n i e G,o... e A.... , III .; R.dwDDd I
C,t r , 2001 M,dd lef,. td Rd .: Siln 0'.10 Iu M' lII l . ll6l Ce n le r Or ,; WDOdliind Hill i . 22S01 Ven. I 0 Plu~ ~nd fll(( "ulh~ lt c ..1I10C 1
IU' iI 8 Ivd .; COLD ., D.n.-.r, !l9olO W. lilln A... e .; CONN., HilI1'D.d (A"' Dnl. J9S W. MiI.n 5 1. (R I ~. ( nclDnd ' I $ • plYli I'''pp.n ll I
U l . FLA.: Mi.mi CH'. ' til nl . n os W. 16tn Ave.; GA. : Atl.nl.ll , m s Ro" .... e ll Rd . ILL: ChiCilID, l Op nd oM
lA62 -66 W Devon A...e .: Do w n• •• G,..... . 224 Oe d e" A.... .: IND.: l" d iiln ilpDlil , 2112 E. 621\d A...e.: 1 IU~ U '" I( l l I
KANSAS; KiI""" C,I , ( M....Dn).~ L.mllf A.... .. MO.: 10111. mo•• • 171l E. JoP~ Rd ,: Rock. i
....11., SS42 N,cno tlOn L.ne: MAS S.: 1,"tD" {W. II. I •• , I, 165 Wo re",le' 5 1.; MICH., DdrDit , I "....e : - I
1164S W, E' int M,'. Rd &. 11149 E. E.,hl M,le Rd.; MINN .: Min"••polo" ( HDp k,nll . 101 ShOl d )' I
o- k Rd : MO.: S t . lDu lS. 9296 G.....o ." Ave . N.J .: ' . , r U ""-", l !l-47 8.oad.... 0I )' IRte. _I: N.Y.: I Adllr, n -- -- I
I,,".ID (" m h . rs tl . lt76 Sh , .idOl " 0 • .• N• ....- YIr" C.I " 35 W. 451h 5 1.: Jer icho. l .I .• 15 J~ roCho
Tump,ke , IIDenn t. " Lo n e R.dee P I.,. , OH IO: C,ne.nn.ti (WDodl._ n ), IOll3 Sp.,n, f ,e ld I C,I, Sill, Z,p I
P, k. ; CI I. n d . S444 P.OI. I Rd .: PA., Ph iIOl G, lphi. , 63 11 Roo. e ...~ lt 8 1...e .• P ,t"'b Y'lh , )412 wm , I I
Penn H )'.; T[ I.AS , 0 . 11011, 2115 Ron Ave.; HD" " to n . l70!l w • • l n" m e . ; WAS H.: SulU., 221 ' M" I o, lIer proc", f .O B llelo" AM·281 J
Th"d : WI S., MII""- il""" , S21S Fo nd d u Le e . L _

July. 1973 • CO • 1





The Radio Amateur's .Journal

FEATUR ES

•
VOL. 29, NO. 7

Q&A: FREE TECHNI CAL ASSISTA NCE
Charles J . Schauers, W6QLV / HB9 10

DX: JOE HILLER, W40PM ELECTED TO DX HALL
OF FAME John A. Attaway, K4/1F 58

CONTEST CALENDAR: RESULTS OF ALL ASIAN
1972 CONTEST Frank Anzalone, W1WY 63

AWARDS: STORY OF THE MONTH-DOYLE COPE,
K5KDG A. Edward Hopper , W2GT 67

PROPAGATION : MAIL-A-PROP, SHORT SKIP PRE­
DICTIONS FOR JULY AND AUG UST

George Jacobs, W3ASK 70

SURPLUS SIDELIGHTS: THE CV-483/U RA-17 DE-
MODULATOR Gordon E. White 73

ANNOUNCEMENTS 8 OUR READERS SAy 7

HAM SHOP 86 ZERO BIAS 5

GUEST EDITORIAL : SSTV: TOY OR TOOL ?
Cootborne MacDonald, WOORX 5

THE GOLDEN THIRTI ES ... THE AMATEUR COM­
MUNICATIONS RECEIVER COM ES OF AGE. THE
NATIONAL FB7 SINGLE SIGNAL SUPERHETERO-
DYNE William I. Orr, W6SAI 30

IMPROVED CW . BREAK-IN WITH THE HEATH SB-
SERIES EQUIPMENT Erwin Aymar, W3SU 35

DAYTON HAMVENTION 1973 37

CONVERTING THE WESTERN UNION TELEFAX MA­
CHINE FOR AMATEUR USE, PART IV- CONCLU-
SION 38

F.M.: REGULATED A.C. SUPPLY FOR SMALL RI GS,
F.M. INDEX Glen E. Zook, K9STH/5 42

A TTL/ DTL TEST PROBE FOR $2.00
Pete Walton , VE3FEZ 45

SSTV: SSTV AT DAYTON, CALLING AND WORKING
FREQUENCIES Cop thorne MaoDonald, WOORX 47

MATH 'S NOTES: LIGHT EMITT ING DIODES (LED)
Irwin Math , WA2NDM 54

IMPROVED AGC FOR THE ALLIED RADI O SHACK
190 RECEIVERS Bruce L. Mackey 55

SOME IDEAS FOR MONITORI NG A.C. POWER LINES
John R. Nelson, WBOAIK 56

DEPARTMENTS

JULY, 1973

'. • -t

STAFF
EDITORIAL
RICHARD A. ROSS, K2M GA
Edito r
ALAN M. DORHOFFER, K2EEK
Managing Editor

WILFRED M. SCHERER, W2AEF
Technical Consultant

SUSAN BUSCHLINGER
Editorial Assistant

CO NTRIBUTORS
FRANK ANZALONE, W1WY
Contest Cha irman

FRED CAPOSSELA, W21WC
Co ntest Consultant

GEORGE JACOBS, W3ASK
Propagation Editor

A. EDWARD HOPPER. W2GT
U$A- CA Director

JOHN A. ATTAWAY, K4/1F
DX Editor

JERRY HAGEN, WA6GLD
Assistant OX Editor

GORDON ELIOT WHITE
Surp lUS Sidelights

GLEN E. ZOOK, K9STH/ 5
FM Editor

IRWIN MA TH, WA2NDM
Math's Notes

COPTHORNE MA CDONALD , W1GNO
SS TV Editor

BU SINE SS
SANFORD R. COWAN
President
RICHARD A. COWAN, WA2LRO
Publisher

JACK N. SCHNEIDER, WA2FPE
Advertising Dire ctor

GLORIA FORSYTH
Circulatio n Manager

PROOUCTION
ALAN M . DORHOFFER, K2EEK
Production Manager
WILLIAM H. TRAVIS
Art Director

PETER C. ANTH ONY
Art Assistant

Offi ces: 14 Va nderventer Ave nue, Port Washi ngton, 1.I., N.Y. 11050. Tel ephone : 5 16·883-6200 .

CQ (Title registered U .S. Post Office) is published monthl y by Cowan Publish ing Corp. Second Class postage
paid at Port Washin Kton and P h tlf lpebur g- , N.J . Subscript ion P rices: one year, $6.00; two years , $11.00 ; three
years , $15.00. Entire contents copyrighted 1973 by Cowan Publishing Corp. CQ does not assume responsibility
for unsolicited manuscripts. Allow six weeks for change of address. Printed in the U nited States of Amer ica.

Postmaster: Please send form 3'79 to CQ Malazine, 14 Vandenenter Ave., Port Washington, L.I. , N.Y. 11050

July, 1973 • CQ • 3



•••-. -

Box 5407-FG Lincoln . Nebraska 68505

550A
The Total Communication System

•
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•

Ham Net $595.00

July, 1973

The most powerfut signa ls under the sun '

•

•

co

HY -GAIN ELECTRONICS CORPORIHIDN

The Hy.Ga,n 550A IS the comple te amateur system DesIg ned trom the g round up 10 work, toget her lor total per­
formance, Each element IS matched to the system. l or Simple. p lug -In expansion o f your capab ilIt ies

GT-5SOA Tra nllcel"er The matchless heart o f the 550A System. No other transceiver ca n gI ve you trns performance
l or the price Op erating filled stal,on o r mobile. the G T-550A IS guaranteed to have l op f requency stabil ity aller
warm-up. A graph shOwmg stabIlity dunng Imal c nece-oct IS inclUded wit h each u nu . 25 KHz cali b rator and VOX .
op tio nal.

Frequency Co.... r. g. - 3.S-4 0. 7.0-7.5. 140-1 4.5.21 .0-21.5.28 0-290 MHz crystals supplied . Other 10 meier
coverage ccncner. Power Output -JOO watts PEP (nom mal) on SSB. 180 walls o n CW and Rny, into SO o hm
resistive load

Harmonic and Spuriou s aeereuen - Carner suppression In excess 0 1 45 db down. unwanted side bands minus
55 db oscillator teed th rough and mi xer spunous products down SO db. Second narmomc mmus 40 db and
third order distortion In excess 0 1 rrunus 45 db.
Noise Level - In excess 0 1 40 db below Single tone ca-ne r.
Audio Frequency Response - Minus 6 db approx imately 300/2400 Hz oe terrmneo by SIde band Inter.
RF Compression Ch aracteristics - Up to 10 db RF com pressio n wstno ut distortio n.
Receiver Sen sitivily - Be tter than 5 uv l or 10 db S · N/ n reno.
Receiver Selectivlly - 2.1 KHz With 1.8 shape teet er lor SSB o r 300 Hz sharp selechvlty with optional CW Idter.
Receiver Spu rious R. sponse - Image rerecnon better than 40 db down. Internal SpUriOUS below 1 uv eqmvarent
Inpu t.

Frequenc y Calibralion -ctnterporanon to 1 KHz m 5 KHZ Inc remen ts .
Frequency Stab ility - W lt hm 10 Hz d uring any 30 minu te warm-up pence . less than 100 Hz In any 15 minute
warm- up periOd. not more than 100 Hz WIth a plus o r mmus lQ01.ltne voltage vaerano n.
Calibralion Acc uracy - un terpotanon to 1 KHz alter cancranon
Back Lash - Not more than SO Hz.

Output Impedance - v eneme SO ohms nom mal capabl e 01matChi ng up to 2 -1 SwR (30- 100 O hms).
Au tom atic Volu m e Control - Fast attack . slow release on all rece iver modes.

O rder No. 855

RF550A con tai ns hIgh accu racy watt meter : calib rated In 400 and 4,000 watt sca les; swrtcn lor forward or
serec tec power : SWitc h to select 5 antennas or dummy load , O rder No, 857 Ham Net $75,00
AV550A ,s a solid state VFO. Funcho n SWItch selec ts the remote unit to co nu o t R",cetve- Transceive-Tr ansmit
frequency Independently . O rder No 856 Ha m Net $95.00
SC550A Speaker Console With headphone lac k. AC400 power sup pry w ill mount msrde. O rder No , 858 Ham
Nel $29 95
AC400 Power Suppl y 18 heavy duly solid sta te 10 operate GT-550A at lull power. on SSB or CW oand With SWIlch
select ion of 115/ 230 VAC, SOI 60 Hz input vcnaqes. Order No , 801 Ham Net $99 95
G .1000 12V 0 C MobIle power supply With cabl es Order No. 802 Ham Net $129.95
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ZERO
BIAS

The follo wing is the text of a thought.
provoking talk presented before the SSTV
forum at the /973 Dayton Hamvention
by CO's SSTV editor, Copthome Mac­
donald, 1I'\IORX, inventor of the SSTV
system now in lIle throughout the world.

SSTV: Toy or Tool?
A GUEST E DIT ORIAL BY COPT H OR N E M acD ONALD, W\IORX

W HAT is the justification for allowi ng a
group of individuals known as Radio Ama­
teurs the exclusive usc of large chunks of
valuable radio spectrum space? The FCC in
the Basis and Purpose section of the ama­
teur rules mentions six things. They are : the
communication service that amateurs pro­
vide for the public ( especially emergency
communications). their advancement of the
radio art. advancing of technical skills, ex­
pansion of the reservoir of trained person­
nel. the enhancement of international good
will. and the advancing of communication
skills, Of the six, the most neglected by
hams is the advancemnet of skills for com­
municating. It's too bad. but we hams do
very little deep com municating. Stereotyped
exchanges of signal reports, wea ther reports.
and OTH's arc a kind of arms length pro­
tection from getting near each other and
into what each of us really cares about.
Senseless taboos against communicating
exist and permeate almost the entirety of
ham radio. Not only arc there taboos against
discussing politics and religion, but there
also seems to be a blanket taboo against
having any sort of personally meaningful
discussion. Getting into a heavy intellec tual
rap. or anything charged with emotion
while on the air seems to be frowned upon.

It' s t ime to discard the taboos and start
using our amateur hardware as a tool for
serious interpersonal communication. The
only opposi tion is go ing to come from peo­
ple who a re afraid of personal contact, o r
controversy, or perhaps life itself. They
make unsubstantiated assertions that serious
talk does not belong, somehow, in ham
radio. Serious subjects are not in "good
taste." They would have us play with OUf

rigs and shut up. Perhaps the cri tics of free
speech on the ham bands are afraid of some

sort of governmental retal iation or repres­
sion . If the First Amendment has been ef­
fectively eliminated, I for one would like to
know about it without delay! In the mean­
time I think I'll continue to say what I feci.
on the air or off.

The restrictions that these people would
place on us do not appear in the FCC rules,
The FCC restricts hams from commercial
communications, broadcasting, transmitting
music. obscene language. and sending secret
codes. But the name of the ham radio game
is, "radioccmmunication . . . solely with a
personal aim:' That aim is whatever we want
it to be so long as it does not transgress
these few restrictions. If the aim we choose
is that of improving our skills at really com­
municati ng, the amateur rules actively sup­
port and encourage us.

There has never been a greater need for
people to share their thoughts and ideas
with each other. Our world is in deep
trouble. The Club of Rome report, Limits
to Growth . has po inted out that the joyr ide
for the U.S. and the other rich nations may
not last another hundred years. The most
probable collapse mode. thev figure, is mass-starvation of the large population due to
failure of agriculture. Agriculture has failed
because of lack of the products of industry
-fertilizers. gasoline. and tractors. Industry
has fai led because the easy-to-get raw mate­
rials are gone, and there just isn't enough
capital to get sufficient quant it ies of the
hard-to-get stuff'.

T hroughout the country, people are re­
examining their goals. and values, and life
choices. Communication can play a vital
role in their reexamination process. I'm not
speaking here of depersonalized mass corn­
rnunication, but of probing. questioning.

[Cantinlled on page 801
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TOP QUALITY• ••WI TH THE
HAL \550 ELE CTRONIC
KEYER. Designed lor easy opera­
ti on ; perfectly t imed CW with oplional
automatic ID for sending ca ll letters.
great lor OX and RTTY; TTL circuitry.
transistor switching lor grid block,
c athode k eying. Handsome rugged
c rackle cabinet with brushed alumi­
num panel. With 10. only $90.00; with­
out 10, 565.00.·

TOP QUALITY •..
WITH THE HAL
MKB-\ MORSE KEYBOARD.
As easy as typing a letter-you get
automat ic CW with variable speed
and weight. inlernal audio csctuetcr
with volume and l one control s, in­
lerna l speaker, and audio output jack.
Smooth operation; completely solid­
state , TTL circuitry using Gl0 glass
boards. regulaled power supp lies,
and high voltage transistor switch .
Optional automalic iD available. As­
se mbled MKB· l , $275.00. In kil form ,
$175.00. •

TOP QUALlTY ••• WITH THE HAL RKB.\
TTY KEYBOARD. Gives you typewriter-ealy~
eratlon with automati c letter /number Ihln at lour
lpeedl ( 60. 66, 75. and 100 WPM). Use with RVD-1002
vtdec dllplay Iyltem, or Insert In loop of any lele­
printer, for fast and easy RTTY. Completely lolld Ilate,
TTL c ircuitry Ullng G10 glal. boards. regulated power
supplle• • and tranilitor loop .wltch .
RKB-1 ..sembled, only $275.00.-

$115.00·
5 50.00·
5 55.00·
5 SO.OO·
$ 27 .50·

s 75.00·

HAL provid~s a compl~l~ line of compon~nl' . ,~ml-conduc lors . .and IC', 10 fill pr.a Cllcall, Jl n , eee­
I.ructlon need. Sfffld 24C 10 co..e, poslag~ ' or c atalog ""' Ilh into .and photOI o n a ll IlAL produCl1
a vai lable.

- Ab ove pric e , do nOI include s hIpping cosls Pleas.e add l~c o n parts or~,.. $2.00 o n larger kill .
Shipping via UPS "",hene..er possi ble ; 'herelore . s lr_1 addre .. required.

HAL COMMUNICATIONS CORP., Box 365 C . U,bana.llI;no;s61 801

- , •• • • •-' -- .- -- ----- s. '."
/I •- - • "='__0- ~ ~ iI - • ..-- - • ...... •- _. . ,

-- _.-

TO P QUAL I T Y R T T Y ••• WITH THE HAL
MAINLINE ST · 6 TV.. Only 7 HAL ci rc uit board s
(drilled GtG glass) for all lealures, ~ug·ln Ie sockets. and
cUllom Thordarion I,ansformer ror both supplies . 115/
230 V, 50·60 Hz. Kit without cabinet. only $1 35.00; screened.
punched cabinet with pre-drllled c onnector ra lll , $3 5.00;
board. and complele manual . $19.50; wir&d a nd les ted
unit., only $280.00 (with AK-1 . 5320.00). -

OTHER HAL PRODUCTS INCLUDE:
10-1 Repeater identifier (wired c ircuit board)
10-1 (com pletel, assembled In 1 '11" rac k

cabinet)
HAL "RRL FM Tranlmltter Kit
W3FFG SSTV Converter Kit
Mainline 5T-5 TU Kit
Mainline AK-l AF5K Kit

•

CW or RTTY, whichever way you go,

HAL HAS T OP QUALITY
YOU CAN AFFORD!

NEW FROM HAL - TOP QUALITY
R VD · \ 00 2 RTTY VIDEO DISPLAY
UNI T _ Revo luti on ary approach to amateur
RTTY . . . provldel vllual dllplay 01 received
RTTY Ilgnal from any TU. allour .peedl (60, 66 ,
75, and 100 WPM), using a TV receiver modified
for video monitoring. Panalonlc 10Ud-ltate TV
recelver /monllor. or monllor ani,. available .
RV[)..1002 , 5525.00; Panasonlc TV receiver I

mon"or. $1 60.00; monitor only , $140.00.·

•
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OUR READERS SAY
Super Power

Ed itor, CQ:
In Zero Bias, April CQ, I read with disma y a nd

horror the su ggest io n t hat Ihe FCC r egula t io ns be
changed to limit the plat e dissipa tion o f t he final
lub e or lubes to 1000 walls , rat h er t ha n limit t he
plat e inpu t to the fina l tu b e or tubes t o 1000 wa tts.
My re pl y to this suggest ion is no, no , no! Let's t ake
a pract ica l exam ple to illustrate w hy I am aga inst
such a regu lat ion .

A single 4-1 OOOA has a plat e d issipa tion of 1000
watt s. He nce it wo uld b e "legal " und er suc h a reg-

Editor , CQ :
Re : Ed i to ri al, April CQ.
You 're right abou t excessive power . To gain a

significa nt adva ntage these fellows m ust run co n­
siderab ly over the limi t : 2 , 3 o r ev e n 5 kw d .c.

If it wo uldn ' t mea n giving u p so m e o f o ur
au tonom y, I wo uld eve n suggest reducing maxi­
mu m input t o SOOw. o r 2S 0w. signals wou ld no t
su ffer m uch ( 3·6 d b ) bu t Q RM wo uld be less o f a
pro b lem espec ia lly fo r DX sta t ions .

Ca pt . G.W. Kessle r
Washingt on , D.C.

Ca p t , (TOT) 1. Cooper, G3 lJ PS
MASEE M HSGB Ro yal Signa ls
Gen era l Secret ary,
Royal Sign a ls Ama t e ur Rad io Soc ie t y ,
Sc hool o f Signals,
Blandford Ca m p,
Blandfo r d Fo r um ,
Dorset, En gla nd

Ed it o r, CQ :
I have recentl y been po sted t o th e Scho ol of

Signa ls t o ta ke over the responsibilities o f Gene ra l
Sec re ta ry and Ed itor o f the Ro yal Sig na ls Am ateur
Radi o Societ y .. ...

A t present w e have nea rly 1,000 membe rs a ll
ex-Serv ice o r Serving perso n ne l and we produce a
q uar ter ly ma ga zine "Merc ury " fo r di stribu tion to
m em bers o nly.... .

We d o have severa l m em bers in t he U.S.A., so me
ex pa tria tes a nd so m e U.S. c it ize ns . In o rd er t o q ual ­
ify fo r m em bership, the a pplicant should be a ser­
ving or ex-serving m ember o f the U.S. Arm y Signa l
Corps wh o has served wi t h , bee n att ac hed t o , o r
wor ked in close tlason with Ro yal Signa ls a t a n y
l ime. Needless t o say , the U.S. citize n member o f
t he KS AKS is a pretty rare 'bi rd ' but severa l have
qua lified. Eac h case is co nsidered o n its m eri ts the
final decisio n being vested in the Presid e nt o f the
RSARS who is the Briga dier , Direc to r o f Teleco m­
m unica tions (Ar my). If any CQ read er thin ks he
may qua lify , I wi ll be ha pp y 10 process his a p pli­
ca tio n.

Royal Signals

Gregory P. Latta, WA 8 ZVC
A kron,OH

ul ation . However , a quick loo k in the General Elec­
tric Ind ustrial Tube Produc t Guide reveal s that a
4· 1000A ca n b e sa fely o pera ted wit h 60 00 volts
o n the pla t e a nd wi t h a plate c urre n t o f 70 0 ma
(class C o pera tio n) . Tha t's a plat e in put o f 4200
watt s! At suc h a power inpu t, GE gives the a p prox­
ima te o ut put as 34 40 wa tts. Can you imagine a rash
o f legal 4 kilowatt stat ions on th e a ir! Horror o f
hor rors! Su re , I a m o nly ta lking o f c .w, o perat io n,
but imagin e the Q R M in t he c .w . band segmen ts if
suc h a regulat io n we re ado pted .

I b elieve t he regulatio ns must stand . Id eall y,
the regulation should read tha t t he maximum power
o ut put sho uld be 1000 watt s, o r whateve r powe r
level is agr eed o n . But measurement o f power o u t­
put is n ot as eas y as meas urem ent o f inpu t power
(unless yo u a re luc ky enough t o o wn a wattmeter .
J d on 't). Yo u o nly need a YO M t o measure in p ut
po wer .

Any way , rega rdl ess o f whatever regu lat io n is
adopted, (hopefully the y sta y as is) there will a l­
wa ys be t he o ne lid who ca n ' t ab ide b y the r ul es.
T he o nly solut io n to the pro blem is se lf regulat ion.
Disqualify suc h a n o pera to r fro m con tes ts and a­
wa rds. Don't associa t e wi th hi m . Repo r t him to
Uncle Cha rlie . And above all , don't b e tempted b y
him . Keep yo ur ow n signa l clean and legal. We 've
go t a prob lem on o u r hands , a n d if w e d o n 't solve
it , Uncle C harl ie will .

Les Devo e , W9 lQ
India napoli s, IN

Peter G. Sm it h, K4 FO K
San Francisco , CA

Q KP DX con t es t limi ted to tho se
kw po wer'?

Edit o r . CQ:
Just go t hold o f yo ur February issue, a nd hasten

t o ad d m y h ea rt -fe lt " amen II to your ed itor ia l.
I've been a ham since 1954, bu t ac tive o nly at

long int ervals since 1959 - my work for t he State
Department has had me o u t o f the co unt ry and
QRT fo r much o f t his time. As a resu lt . when I do
ge l b ack in to t he hobby. I have a feeling somewh at
akin to .. time-lapse " photograph y - all changes seem
10 be vastly speed ed up . And what I'v e seen du ring
my last cou ple o f exposures is at best unpleasant.

Whatever happened to the idea t hat this was a
hobby. t o be pursued for fun? I'm as com pe t it ive
as the nex t guy, in fact get my main enjo yment
from co ntes t o perat ing. But SO Kw? And what
abou t signals 20 k Uz wide from so m e o f the big
DX e rs o n 20 phone. An d jamming o n Kin g Hussein
because so meo n e do esn 't like his poli t ics. And just
plain b ad m anners so m uc h o f the time.

My o nly beef wit h your edi to rial is that yo u
aren't tough eno ugh . Let's get the FCC back in t he
busin ess o f en fo rcemen t -- it wasn't t hat lo ng ago
that a Iew o f the Ca lifo rnia Kw's we r e sh ut down
for years b y fT C ac tio n. And as fo r se lf-e nforc e­
ment , I sugges t tha t any major viola t io n o f FCC
rules , s uch as su per-po wer, w henever it occ urs, if
co nfir m ed b y FCC, forever d isba r the c ulprit from
partici pa tio n in CQ o r A HHL ac t ivit ies . And let 's
publish the na me, call a n d fu ll deta ils in a prom­
ine nt place in bo t h CQ and QS T.

Stro ng medicine'? Perhaps, but must we wait for
FCC to se t o ur cr it eria for pro per ama teur o pera­
tio n '!

Ed ito r, CQ:
Wh y no t a

",..i t h th e legal I
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Millen 16000 SERIES TRANSMITIING CAPACITORS

De/iqned For Application

®
Priced from 525.75

MANUFACTURING COMPANY, INC.
150 EXCHANG[ Sf MALOe,l. MASS 02 148

6000
6000
6000
6000

"' ..
vol I ..C' '''· ''1... . Socl

4......· '

13 - 51
11 ~ 101

" 20J
4!> - 191

" -" soco
40 - 118 sooo

I S - 19!) lOOO
10 - ;/!o!i JOOO

8!i -11 6000

" -'i l 6000
19 _ 101 6000

" " sooc
>0 - " sooe

,
,
,

,
....<I 'o n .

16S5C

165 10

16510
16530

c., ...

FEATURES: The 16000 Series has sturdy construction , thick. round-edged, pol ished aluminum
plates with 1J,Ic'" radius . Also has constant impedance. heavy current. mult iple finger rotor
con tactor of unique design . Ava ilable in single and double sect ions and many capacit ies

and plate spacings. Other features: aluminum
frame. Grade L423 ceramic bars•
brass hardware. nicke l-pla ting.

TEL . ( 6 1 7 ) 324 .4108

162'00 '1
16:?SO '1

16030 '1

160!JO '1
16 100 '1

1601'9 '1

''''''' ,

16 SS9 '1
16512 '1

Announcements
Cary, North Carolina

Ihe Cary A mateu r Radi o Clu b will hold a Swa p­
fe st O il Sa tu rday . Ju ly 11, at 1:00 p.m. a t t he
Lions Club S h elt er, Ca ry , NC ra in or sh ine . No a d­
m issio n, no co m m issio n. Ta lk- in on 14 6.9 4 and
39 23. For info: K4FDG, 102 2 ~t ed lin Dr .. Ca ry ,
:'-I .C . 27~ II .

Marshall, Indiana
T he wabas h Va lley A ma teu r Ra d io Asso c. w ill

hold the 271 h a nnua l V HF Pic ni c an d Ha mfest on
S u n d a y , Ju ly 29, a t Turkey Run S ta t e Pa rk near
\ 1ars ha ll, I N. Regis t ra tio n is $ 1. 50 o r 4 for $ 5.0 0 .
Priz es . XY L Bin go . Ileu mar ke t. For info : J ohn H.
Derry, Wa bas h Va lley A m at eu r Radio Assoc. , Terre
Ha u t e. Ind iana.

Centrali a, Washington
f he seco n d a n n ua l p icn ic o f NAl\1S, Nort h west

Ama te u r Mon it o r ing Se rvice , will h e held o n Ju ly
15 a t the Lewis a m i Clark Sta te Pa rk n ear Cen t ra lia,
Wash ington. off Int erstat e Hi ghw a y 5 onto S ta te
Highway 12, tu rni ng south at Ma ry's Corner on to
O ld Hi ghwa y 99. B aske t lunch , free c o ffee , en te r­
ta in me n t , tent, ca m per, a n d trai ler s ites. Fo r in fo :
Park Ru nger , Rt , I , Bo x 52 0, Win lock, Wa sh. 98 595.

McKeesport, Pennsylvan ia
The '1" "'0 Rive rs A ma teur Ra d io C lu b will h o ld

its n in t h a n nua l Hamtest O il S u n d a y , Ju ly 22 . a t
t h e G ree n Vall e y Fi re De pa r tmen t gro u nds , o ff of
U.S . Rt. 30 , n ca r Mc Keespor t , PA. For info : Rober t

E. Zim m er, WA J OGS , 205 Co m mo nweal t h Ave. ,
West Mifn in , I'A 151 2 2.

Junction, Texas
T hi rd Annual Amateu r Ra dio A p p recia t io n Day

w ill he- hetd Ju ly 29 in J u nction , Texas. s ponsored
by the Kimble Co unty Cha m ber o f C o m me rc e to
show its a p preci a t io n for t he m a ny public se rvices
a nd di saster assistanc e ama t e ur rad io o pera to rs p ro­
vide . Free ba r-b-q fo r ama teu r license- hold ers an d
fa mily . For info : lewis Hanso m , ' \' B5 BBT, J un e­
ti o n, T X 7 6 K4 9 or the Kimbl e Co u n ty Cha m ber o f
Com merce , 6 03 Main, Junc t ion , Te xa s .

Booneville, Missouri
T he Annual Hambutchers Net Pic ni c will be

h el d on Ju ly 2 1 and 22 , at the Par k in Boonevill e ,
Missou r i. Music a n d dancin g o n th e 21 st , covered
d ish dinner a nd pri zes o n the- 22 nd . For in fo :
Herbert M. Peery , Wf.GQ R, Bo x 3 13, Tren to n , 1\10
64683. Ne t Manager .

Evansville Freedom Festival
The T ris ta te A RS o f Eva nsv ill e, lnd ., o pera t ing

u nder W90G. w ill he on th e a ir dail y fro m June
29 t h ro u gh Jul y 4 , o pera ti ng from th e 4 th an nua l
Eva nsv ille Freedo m Fest fval . All a ma teu rs are co r­
d ia lly invi ted t o a ttend in person o r ca ll CQ Free­
dum Festiva l d uri ng t h e fes t iva l. An a p p ro pria te
QS L ca rd w i ll h e sen t to a ll sta t io ns w orke d.

Lassen & Plumas Co., California
The Lassen- Plumas QSO Pa r ty sponsore d by

LA RC w ill be held from 000 1 GMT Ju ly 2 1 to
2359 GM T J u ly 22 . Exc hange : ( Lasse n an d Plumas
c o u nty o pera to rs) RST. Co u n t y, QSO nu m ber.

IContin ued 0 11 page 84 )
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BASSETT

h efficiency mobile
portable antennas
all amateur bands,
, MARS, CB,
URITY,
lIC SERVICE,
INE, AND
ERNMENT USE.

-6-10-15-20-40-75

dentical size, cost,
nd appearance

ULLY ADJUSTABLE
oFREQUENCY
NFIELD

ow weight, low drag,
igh strength
iberglass

oUshed
hrome brass
tandard ~-24 th rea d

igh gain collinear
n 2 meters

MODEL DGA-2M

$29.50 postpaid
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" BEA M ED· POWER"

" BALAN CED · PATTER N"

" P ERFECT·MATe H"
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Antenna Systems
BY CHARLES J. SCHAUERS.*

W6QLV

Q & A is a free technical assistance program offe red by CQ to
its readers. We ask )'Our coo peration to enable us to assist as
many ama teurs each month as possible . Always include a set t­
addressed stamped envelope wit h your question. Only one aues­
tion per letter , please . Before wr iting to ask where a published
article appeared, try to find It yourself by consulting the an nu.1
indexes of the various am.teur magazines. Mail quest ions to:
CQ Q & A. 14 Va nderventer Ave. , Port Washina:ton, N.Y. 11050.

T HI S is a note to manufacturers
~I and distributors - especially their

customer service departments.
\ / Over the yea rs I have answered

thousands of questions from ama­
teurs and electronic experimenters

relative to malfunctioning equipment, mod­
ifications informat ion and on other all ied
subjects.

In nearly eve ry batch of mail I receive at
least one letter which tells me that an amateur
has written a company and received either an
unresponsive or no repl y. \Vho is to blame?

The service we offer costs the distributor,
manu facturer or dealer nothing; in fact. we
believe we are doing all of them a great serv­
ice by answering questions which costs them
time and money if the y do the task them­
selves. But believe me, trying to obta in ma n­
uals, schema tics and other infor mation from
m ost of them (especially ) service bull etins
and modificat ions information is difficult.
Q&A should no / have 10 continually write
leiters for information to help out fellow
amateurs. Service information etc., should be
sent without any prodding.

Let us hope that those involved in the
manufacturi ng of amateu r equipment or the
selling of it will help us out with more infor­
mat ion so we can help th em as well as the
amateu rs they serve!

Shunt Fed Vertical Antennas
" I have looked through most all o f the

literature and cannot find a mathematical
formula for determining how a grounded
vertical can be shunt fed . Can you help?"

The design. craftsma nship and
t echnical excellence of Tel rex -

Commu nica tion An tenna s.

have made them t he standard of
comparison throughout the world!
Every Telrex antenna model is
engineered, precision machined,
t uned and matched, then calib rated
for easy and correct assembly at
your site for repetit ion of our
spec ifications wit hout 'cut and
t ry ' and endless experimentat ion.

Also, Rotator-Selsyn-lndicatcr
Systems, Inverted·V·Ki ts,

"Balu: s," Towers, "Bertha" Masts,
I "·Conductor Control Cable

___---.!a~n"d Co-ax. SEND FOR PL-73

re~abora,orie
"'-----;ASBURy PARI(. NEW JERSEY 07712, U.S.A.

COMMU NICATION

SYSTEMS
SINCE 1921

"the_ -Line If

with a "MATERIAL" difference!
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COMPANIONS FOR CLEGG'S FM 278
TRANSCEIVER AND ALL 2 METER RIGS

•

r '. ...,
• •
~

•
"---

POWER SUPPLY

Clegg's Model 011 Power Supply delivers a highly
filtered, regulated source of 13.5 volts for base
station mobile radio sets hand ling up to 65
Amperes current. Model 011 offe rs reliable service
with any of the popular 5 to 25 watt transce ivers
and many other devices which opera te within the
011 's voltage and current levels.

SPECIFICATIONS:

Output Voltage: 13.5, :: 0.5 VOC I Input Voltage:105·125 VAC, 60 Hzl Maximum Current: 6.5 Am ps, DC
Regulation: less than 0.2 volt change: a. for load current from 100 Mil to 6.0 Amperes b. for line

voltage from 105 to 125 volts with load current at 6.0 Amperes.
Output Ripple: Less than 50 MV RMS at lull load with 110 VAC supply
Amateur Net: 79.95

CLEGG-t he PROFESSIONAL amateur line!

T/ R BOOSTER
ANTENNA PREAMPLIFIER

...,.::=- _'tf DIVISION

3050 Hempland Road
lancaster, Pennsylvania 17601
(717) 299-3671 Telex: 84-8438

,••• ... (0. ,_
~
INTERNATIONAL
~

tOUO . " l O·

A Point About Receiving Sens it ivity:

The usab le sensi tivity of any receiving system is
determined by the system 's first stage Noise Figure.
Typically, a 3 to 10 dB feed line loss exists be
tween the antenna and receiver input. This must be
added numerically to the receiver unit's attenua ­
tion to derive a realistic System Noise Figure. Many
good 2 meter receivers have Noise Figures as low
as 2 dB. Adding the attenuation of usual antenna /
receiver interconnect ing ca ble can result in as
much as a 6 dB Noise Figure. Adding a pream pli­
tier at the receiver barely improves the condition.

The Clegg T/ R Booster Antenna Preamplifier is
designed to establish a receiving Noise Figure
where it counts- at the antenna. thereby avoiding
teed-tine loss. Relay actuated (in receive mode),
14 to 18 dB gain is provided with a 2·3 dB noise
figure.

SPECIFICATIONS:

Gain in Receive: 14-18 dB
Pass Band: ::3 dB, 143.5·148.5

MHz
- 30 dB at 130 and
160 MHz

Noise Figure: less than 2.5 dB
(typical)

Input lOuput
Impedance: 50 ohms
V S W R on Xmit: less than 1.1
Insertion loss on
Xm jt: Less than 0.1 dB
Power Required : 10·15 VDC, 100 Ma
Connectors: UHF Females

SO·239
Amateur Net: 47.50

July, 1973 • CO • 11
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There is relat ively litt le information on
th is, I looked through the books I have (I
don't have them all! ) and could no t find what
you seck. However, information that may
be helpful can be found in the book, Radio
Antenna En gineering by Laport (McGraw
H ill c e.i on pages 104 through 109, With
shunt fed antennas the transformation ratio
is known but the phase sh ift between the
current at the feed point and the current in
the radiator is indeterminate. The optimum
application for shunt feed is with a vertical
quarterwave radiator working into a low­
im pedance feeder. Th is feed is a nalogous to
the delta feed co mmo nly used with horizontal
dipoles at h.f., but with the horizont al the
shunt feed is balanced. Anyone have info on
this'!

T.N otch , Drake R-48
"The T -notch on my Drake R-4ll docs not

work well as it once did, Tubes check ok ; volt­
ages not affected (as o rigi nally recorded) :
receiver seems to wo rk ok after a slight align­
mcnt job-bandpass control seems ok ; letter
from D rake no help (I real ize it is d ifficult to
diagnose at a distance ); notch seems to work
wh en a 50 kHz signa l from an a.f' . generator
is fed to the filter- scope shows about a 50 %
decrease at some point as control is rotated­
but thi s is with the receiver aD, What's your
suggestion'?"

Fi rst check out the 50 kHz am pli fier stage,
Chec k th e coupling to the bandpass tuning
sec tio n, Check the two 3300 pf capacito rs
across the NOTC H CONT ROL (variable induc­
tor ), Check the loading of the N OTC H CON ­

TROL on the left side (50 kHz input, mixer
and crystal ) , Good luck!

Ea sy f ,M. Modulator
"Can you supply me with an easy circuit so

that I can convert a couple of two meter a.m.
rigs that I have for [,01 , These are tubed se ts
and I do not care to get involved in transistor­
ized circuits. Can you help?"

Yes, See figure L The little modulator may
be fed d irectly from a mike or be fed via the

--- ,

nationwide
availability through

local distributors

REQUEST FREE
TOO L CATALOG 171

• hex sizes from 3{2" to %"
and 3 mm to 17 mm

• 3' /I. Midgets to 21", ,
"Super Longs"

• nicke l chrome plated or
plastic-dip-insulated
shanks

• with clearance hole or
full hol low shafts

• tough, cold drawn .
accurately formed sockets.
regu lar or magnetic

• fixed-handle or
interchangeable shanks

• straight and tee hand les­
regular or ratchet ing
types

• availab le ind ividually
or in handy kits and sets

Made in U,SA to highest
standards.

Xcel ite . first with ector-ceded
nutdrivers . offers you a size
and type to dr ive any hex head
screw or nut. Yes , metrics, too.

" ~
,.~

; -;';;:;;"

LARGEST SELECTION
ANYWHERE

-

professional nutdrivers

•

address _

•

na me _

XCElI TE INC. • 62 BANK ST. , ORCHARD PAR K, N,Y. 14127

Send complete tool catalog . which Includ es mfor ma tio n on
a ll xcente nutdr ivers .

1= •

~:::::iE •
===E- •

•
•
•

-

city st a le & I Ip _

In Can ad a con tac t Charl es W Po inton. ltd .~ J

r ---
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Two Meter-S.2 db Power Gain
Colinear Mobile Antenna

! 5.2 db gain over 1/4 wave ground
plane

I SWR at resonance ... typica lly 1.1: 1
I Bandwidth .. . 7 MHz for 1.5:1 or

better SWR
Power Rating . . . 200 watts FM
Height , including mount . . . 78"

! Radiator . .. 17·7 PH stainless steel
Field adjustable for lowest SWR

CHOOSE FROM TWO VERSIONS

MODEL CGT·144 (illust rated) antenna com­
plete with trunk lip mount for easy. no hole s
installa t ion on side or edge of trunk lip. 180 0

swivel included for adjustment of antenna to
absolu te vert ical. Supplied operational with
17' MI L spec RG-58-U and PL-259 transceiver
connector factory attached. Antenna is remov­
able from mount. Shpg. Wt. 3.34 Ibs. 537.95

MODEL CG·l44 - Antenna only wi th %"-24
base to fit all standard mobile ball mounts.
Shpg. Wt. 1.84 lbs. 524.95

e

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

15800 COM MERC E PARK D RI V E
BROOK PARK, OH IO 44142

Ava ilable From All Distributors ,
who Recognize the Best.

. NEW- TRONICS CORP.

•
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your electronics
buying gUide
for precision made
rad io crysta ls
and electronic
equipment

INTaR NATIDNAL

1 1 11 1 1 1 1 1 11 1 1 1 1 1 1~1fI~'1 1
International
Crystal Mfg . Co., Inc.
10 N. Lee, OklahomaCily,Ok. 73102

Licenses Etc
"Chuck, I' m a newcomer to CQ and think

the magazine is great. But tell me, wh at liccn­
ses do yo u have '!"

To begin wit h, I have a First C lass Radio­
telephone License with Radar indorsement.
a Second Class Radiotelegraph License and
an Ext ra Class ham license- all issued by thc
FCC. I also have a Swiss amateur license
( H B9AU) and a special Franch license
FlIEU l. ( Ever try to take an amateur exam
in 3 languages-I did-Frc nch, Germa n and
English!) Incidentally, I had a C B license
which Ilet expire .

Centerfed Antenna
" I have a cente rfed anten na with a 67 foot

fl at-top and I use 300 ohm tw in lead feeders,
I use a Johnson Matchbox tuner. I want to
work 15 to 80 meters but it will load only a
couple of bands. Have changed the length of
th e leadin but no good. Any suggestions?"

What "couple of bands"? The "box" will
work on most antennas and do a good job.
But until you tell me wh at "couple of bands"
how can I a nalyze your problem? What set
are you feeding the antenna with? Bill Orr's
Radio Handbook (especially the 17th edi tion)
contains info on an all-band tuner fo r center
fed antennas.

Central Electroni cs 20A
" I'm hav ing troub le tuning myoid CE-20A

wh ich I obta ined recently, Any special in­
st ructions?"

I had four 20A manuals and I sent them
out in response to queries- none came back.
I can't help you. If anyone wishes to help an­
o ther ham : send your info rmation to H erb
Peery, W0GQR Box 313, Trenton, Mo.
64683 ,

first a.t. stage (mike amplifier). Pay careful
attention to the GAIN CONTROL (audio) and
keep it do wn! It doesn't take much power to
drive th e N uvistor no r the v.I.o. or crysta l
controlled oscillator in yo ur rig. Deviation
will depend on the va rac to r diode used, A
type sirniliar to the Sylvania No. 0 -4140 is
recommended, and these ca n often be fo und
in surplus .

NAME

ADD RESS

Please Pr tnt

I111111111111111111111111111
STATE

CIT Y

ZIP

VHF-' Seneca Chirp
"How do I get rid of a chirp and poor T

note in my Seneca VHF- ! when on v.f .o.? M y
friend 's does not perform like mine."

[Col/til/lied on page 78 ]
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that assures: top selec­
tivity , great sensitivity ,

and reject ion of unwanted sig­
nals on today's active 2M band .
Helical Resonators & FET front
end provide the performance
needed for tomorrows crowded
channels . Provi si on for tone
coded squelch to activate mod ­
ern repeaters. A rad io that won' t
become obsolete.Occupies less
than 200 cu. in.Weighs less than
5 Ibs. It has all the same " Astro­
points" as entire Amateur line.

MAXIMIZE
YOUR AMATEUR RADIO

MONEY.What new 2M FM gives
me most for my money,
performan c e vs . price ? The
answer's as clear as the superb
reception you' ll get on the new
Standard 826MA, 10 walt, 2
meter FM transc e iver. Yo u' ll
find such outstanding features
as 12 channels - with the fou r
most popular ones included ­
and a RF o utput meter with
selection of 10 watts or 0.8 watt
for battery conse rvation. And of
course, our " Astropoint" system

NEW 22 CHANNEL BASE STATION

SRC·14U

Ultimate in a 2M FM Transceiver features:

o 22 channels
o AC & DC supplies Built In
o lOW (1, 3 & 10 selectable)
o Receiver offse t tun ing
o VOX
o Three Front Panel Meters
o Plus many more excit ing features.

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

Standard
Communications Corp.

21 3 / 775-6284' 639 North Marine Avenue, Wilmington, California 90744

July, 1973 • CO • 15
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A product in the amateur market gets a reputation very quickly. It
measures up to what you expect in engineering , performance and quality
-or else. That's why A/S amateur antennas are built to the identical
desig n and construction standards as their commercial counterparts.
Standards that have made them specified for more police and pub lic
safety vehicle installations than all other brands combined.

HM-177
2 Meters
Features new high
cond uctivity copper
and nickel coated
17-7 PH stainless
steel whip. Shunt
fed coi l en cased in
waterproof PVC
jacket. All f ittings
c hrome plated brass.
Easy snap-in

.;:;~ mount ing , 3 dB galO,·

•

NEW! HM-223
11/4 Meters
(220 MHz)
High performance
~ wavelength design
for the new 220 MHz
activity! Directly fed
w ith low loss coil in
new low-profi le
design. Spring and
whip easily
removable leavi ng
only 1 3{16" high base
for car wash
clearance. 3 dB qain."

•

HM-175
3f4 Meters
Coll inear design
with truly hot
performan ce ! Base
fltt ings have silver
plated contacts. Can
hand le 100 watts .
Whip and phasing
coil assembly is a one
piece molded design
to resist vibration and
moisture. 5 dB gain,-

HM-4
2 Meters
Tough. virtually
Indestruc ti ble
antenna fo r hand­
nelds. Completely
insulated . Base fitting
matches Motorola
HT, E. F. Johnson.
and Standard
portables.

HM-5
Same as above but
for Drake and other
packset portables
with SO-239 fitt ings.

NEW ASCOM ' T OWERS
High strength, low maintenance
aluminum towers for HF and VHi="
antenna ins tallations. There is a
complete hne of ASCOM self­
supporting towers- in heights from
30 to 90 feet - at attractive prices !

- Measured over a V. wavelen gth whip

WRITE FOR FREE AMATEUR ANTENNA
and/or TOWER CATALOGS

the anten n a
specialists co.

DiVISIon 01ORION INDUSTRIES. INC., 12435 EuclId Ave., Cleveland. OhIO441 06

Export 2200 Shames Dr., Westbury, L.l. , New York 11590 Canada: A. C. Simmonl;ts & Sons, 11
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• Apply for your personal SWAN Cred it Card simply by

comp let ing and mai ling this fo rm to SWAN ELECTRONICS,

305 Airport Road, Oceanside, CA 92054.

OSIIfIAIV REVOLVING CREDIT SERVICE APPLICATION C
(P L E A S E PR INT)

( L ast Name)(M id d le Name)( F lr s t Name)
Name :__-;::-:--,,-_.,.- =:-:-:----,- -;:-_=:-:- _

( C it y )( S tree t)

Mail ing Add ress: :-:::-_-,-- :-=---,- _

(S t a te ) ( Zip Code)

(If le ss than tw o years at present address -I

Former Address :- :- _

__________ _ _ _ _ _ _ _ _____ _ _ _ How Long: _

Occupa tion : Bi rthdate : _

(Zip Code)(S t a te )( C ity )(S tr e e t)

Social Secur ity #: Amateur Rad io Call : _

Employer: How Long : _

Company Address: _

Former Em plo yer: How Long: _

Name of Your Bank : _

(S tr ee t) ( C ity & S t at e)

Sav ings Checking Loan, Home Loan Account No .: _

Bank Loans, Finance, etc. :

Add ress : --:::-:- :-:-:---::-_:- _

( N am e of F irm)

Current Credi t Cards :
( A d d ress) (C ity & S t a te ) ( A cco u nt H)

( N am e) ( Acco un t No .) (Name) ( Acc o u n t N o .)

( N am e) {A ccou n t No.l

Relative or Personal Reference:
( N a m e ) ( A cc o u n t No.I

( N a m e ) ( A ddre ss) ( C ity ) (S t at e)

The above info rmation is true and correct. l /'INe w ill make no charge purchase u n t il reading the
Swan Credit Service Agreement and Disclosure to be provided .

Your Signature: Date : _

Signatu re of Spouse : Date: _

July, 1973 • CQ • 17
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$47.95

5 8 .50
9 .50

10.50
12.50
19.50
14.50

Rotates 360 ' In
honzont el plane

ER HIGH FREQUENCY
MOBILE ANTENNAS

Mode' MO·l - Price : 512.50
54 ~ Mast for Deck The onglnal
or fender mount - hinge and
Folds at 15" sleeve clutch

b b
mechamsma ave ase

Mode' MO-2 - Price : 512.50
54" Mast for
Bumper moun t
Fold s at 27"
above base

STANDARD HUSTlER RE SD NATO RS­
400 Walls Power- Normal SS8 Duly Cycle

Model RM ·1O 10 meter resonator
Model RM ·15 15 meter resonator
Model RM ·20 20 meter resonator
Model RM ·40 40 meter resonator
Model RM ·75 75 meter reson ator

.. Model RM·8O 80 meter resonator
SUPER HU STLER RE SO NATDRS-

Leeal Power Limit-Normal SSB Duty Cycle
Model RM·IOS 10 meter resonator 511 .95
Model RM ·15S 15 meIer resonator 13.95
Model RM ·20S 20 meter resonator 15.95
Model RM·40S 40 meier resona tor 19.95
Model RM ·75S 75 meter resonator 24.95

,.,. Model RM ·8OS 80 meter resonator . 24.95

• Top loadi ng on 75 meters for broader
bandwidlh and higher radialion effi·
ciency!

• Feed wilh any length 50 ohm coax.
• Power ca pabil ily- full legal Iimil on

SSB and CWo MODEL ' .HTY Wg1. 15 lb• .
•40 THROUGH 10 METERS

One Setting for
TOTAL BAND
COVERAGE...

FIXED STATION
TRAP

VERTICAL

• Lowesl SWR- PLUS !
• Bandwidth at it s broadesl ! SWR 1.6 to

1 or be ller a t band edges.
• Hustler exc lusive trap covers "Spri tz"

exlruded to othe rwise una ttai nab le
close tolerances assuring accurate
and permanent trap resonance.

• So lid one inch fiberglass Irap form s
for opt imum e leclr ica l and mechan ica I
stability.

• Ex tra heavy duly a luminum mounl ing
bracket wi th low loss-high strength
insulators.

• All seclions TV." heavy wa ll, high
strength aluminu m. Length 21' 5".

• Sla in less sle,1 c lamps pe rmitting ad­
juslmenl wi thoul damage 10 Ihe alu­
minum tubing.

• Guaranleed to be easiesl assemb ly of
any multi-band vertical.

• Antenna has ,," "·24 stud at lop to ac­
cepl RM·75 or RM·75S Hustler resona­
tor for 75 meter operat ion when
desired .

••

18 • CO • July, 1973
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No fooling around . If you want superior fu ll -band performance combined wit h ease of
operat ion, then it 's t ime you invest in SWAN equ ipment . Reliable equ ipment that gives
dependable service every time you're on the air.

Here are two sing le-sideband transceivers that seasoned radio amateur veterans put
their t rust in, bo th at home and on t he move :

Install a SWAN 500CX and join an elite le­
gion of hams whose experiences have made
th is t he most desired 550 watt P.E.P . t rans­
ceiver in its class. Enjoy unsurpassed tuning
ease , extraordinary signal sensitivity. and
transm issions t hat' ll push through noise
which wou ld obscure readabil ity in a lesser
piece of gear.

500CX, less power supply ... . $529.95; 117XC, matching AC power supply with
speaker .. .. $109 .95; 14-11 7, DC power supply (can be adapted to AC use wit h $8.00
optiona l line cordi . . . . $1 39 .95 .

Perhaps portabilit y is your need . You can
have conf idence in the deluxe 270B Cygnet.
Compact and lightweight, it has 260 watts
P.E.P., a bui lt-in power supply and loud­
speaker, plus a solid-state VFO . 12 vo lt
operation is easily adaptable with an op­
t iona l plug-in DC converter . . . should fit
well wit h vacat ion plans.

270B, with built ·in power supply ... . $469.95; 14·A, DC converter . . .. $44 .95

Both the 500CX and the 270B cover th e five most popular freq uency
bands - 10 , 15, 20, 40 and 80 meters wit h CW or selectable sideband
operat ion. See SWAN's 1973 catalog for complete spec ificat io ns.

If you 're serio us, send us a 10% down payment to your SWAN REVOLVI NG C RE DIT
SERV ICE account and we' ll de liver your choice before another month goes by .. . we
don't foo l around .

.s-IMAIV
ELECTRONICS

L

A subsid ia r y o f Cubic Corporation

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

20 • CQ • July, 1973



The Most Powerfu l Antennas Under the Sun

DXDEMONI

•

I
40 METERS
If 40 meters is your bag , try th is o ne for best 40 meter per­
fo rmance .. . you 'li work signals on 40 meters t hat yo u never

knew existed !

The Model 402BA attenuates unwanted sig nals off the side
and back at 12 to 25 db while amp lifying signals for 4.9 db

minimum forward gain . Unique linear loading stub delivers

maximum performance wi tho ut lossey center coi ls. Easi ly

stacks with t ribander o r 20 meter beam ; req uires on ly 10'

separation. 52 ohm fe ed. Beta Matched . 16 ft. boom , 43 ft.

elements. Maximum power input 1 kw, AM .

Order No. 397 $169.95

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

HY-GAIN ELECTRONICS CORPORATION
Box 5407- fGLincoln. Nebraska 68505

July. 1973 • CQ • 21
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SPECIAL OFFER FOR CQ SUBSCRIBERS ONLY

Our c irculat ion departm ent has made an exhaustive stu dy o f the costs involved in processing

renewal subsc ri ptions. Th is study indica tes th at the average short term subscriptio n renewal

costs approximately 52.00, tak ing into account postage, print ing of renewal forms, labor, etc.

We feel that th is is an extreme waste. and that the money would be far

better in the pockets of our subscribe rs. Since CO enjoys a renewal per-

centage of a bout 80% each year. the savings will be subst ant ial for the

amate ur fraternity as a whole .

Thus. we offer present subscribers only. the opportunity to place low-cost,

long term subscriptions, while th e present subscription is still in effect.

Th e cost of th ese subscr iptions will be 812.00 for the first three years

extension. and 83.75 for each additional year thereafter. Not only will the

CO long-term sub save you substantial money. but it will reduce drastically

the possiblity of computer errors on future renewals.

This offer may be made only on the special post card printed on the rnaqa-

zine mailing wrapper which is used for subscriber copies only. We may have

to withdraw th is offer at any time, so prompt action is suggested.

Dick Cowan, WA2L R O
Publisher of CO

22 • CO • Jul y. 1973



Get total 146-148 MHz coverage
without buying a crystal!
The mod ified Clegg FM 278 transceiver
now covers the ent ire range of 146-148
MHz . .. and needs NO add it ional crys­
tals. It's the only 2 meter rig available
now with bu ilt-in total coverage that
also offers greater than 25 watts output
power, uses 10 IC devices, and has
Teflon ' wi ri ng throughout. Not a sing le
bi -polar device is in the RF path in
transmitter or receiver . .. ensuring
greater rel iabil ity. Accessory power
supply and sub-aud ible tone on transmit
are available too. At home or in your
car, the FM 278 g ives you the ult imate
in total 2 meter performance. See your
Clegg Dealer NOW or wri te o r phone
us today for detailed data sheet on our
2 meter leader.

CHECK THESE SPECIFICATIONS
GENERAL

POWER REQUIREMENTS: 11 10 14 VDC
Current Consumption at 13.5 VDC:
Receive : 4amps squelched. 1.2ampsunsquelched .
Tran smit : 6 amps max.

01 MENSIONS: 7Y,- x 3~ · x 9Y. • deep : 4 lbs. net
weight. RECEIVER

TUNING RANGE : 146.00 to 148.00 MHz, cont inu­
ously tu neab le with reset capability of apprcx.
I KHz to an y Irequency in ra nge.

SENSITIVITY : .35 1J,v mal . for 20 db quieting ; .lll- V
for reliab le squelch action.

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

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

TRANSMITTER
TUNING RANGE AND CONTROLS : Same as

RECEIVER.
POWER OUTPUT : 25 watts Mm. into SOohm load.

PiA transistor protected for infini te VSWR.
MODULATION : In terna lly adjustable up to 10 KHz

deviation and up to 12 db peak clipping.

Telex : 84-8438

*OvPon' trod.Mor"

Te l. (717) 299-3671

-C/!l!l'l DIVISION

3050 Hempland Road , Lancaster, Pennsylvan ia 17601

P7~
INTERNATtONAI
~

IO hO•• " ~ ·

Amateur Net $479.95

July. 1973 • CQ • 23
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... with a New SWAN Fully Solid-State Transceiver!
You'lI appreciate the comments about your signal. You'll get outstanding reports on your
readability, strength and tone. Be a proud owner of a truly reliable all solid-state rig . . .
at a price you can afford!

SWAN ELECTRONICS offers you superb·craftsmanship you can see, feel, and hear.
Inside, these units are uniquely designed. Progressive, proven engineering state-of-the-art
techniques are enriched by the most practical advanced components available. Externally,
Swan has designed these new transceivers to be appreciated by every ham, because it was
hams who told us what they wanted. It's all here .. . up-to-the-minute in styling and
convenience .. . easy to operate.

• DESIGNED and MANUFACTURED by SWAN ELECTRDNICS ­
At our factory in Dceanside, California U.S.A.

• AUTOMATIC POSITIVE·SELECT TUNING - There are no tedious
adjustments to mess with. Juse one simple dial controls it all.

• INFINITE VSWR PROTECTION - The final stage won't burn out.
It's designed to handle any load from a short to an open circuit.

• ALL SOLlD·STATE CO MPONENTS - Longer life, lower heat,
compact size, and conserves energy. Includes FEr s, IC's, Operational
Amplifiers.

• ALL CONTROLS ARE OUT FRONT - Easy to reach, comfortable
and simple to use, everything you need is at your fi nger tips.

• CLEAR, CLEA N TRANSMISSION - The fi nest quality on the air.
Your signals are strong, stable and easy to read.

Get the full story on these New transceivers and their style-matched accessories in SWAN's latest
Amateur Radio Equipment Catalog. Learn about SWAN's exclusive Revo lving Credit Service, too. Visit
any au thor ized SWAN ELECTRON ICS DEALER or write directly to us for your F R EE copy, todayl

S'IVAItI
ELECTRONICS

A $ubs /d i.'r 01 Cubic Corporetion

305 Airport Road' Oceanside, CA 92054 • Phone (714) 757·7525
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NAME YOUR ANTENNA ...
MORE POWER, MORE FLEXIBILITY FOR THE

Fixed Station .. .
Here are just a few

Five-Band Verticals
Model 18HT HY· TOWER 80 thru 10 Meters

- Outstand inq omni-di rectional performance
• Auto matic band switching
• Installs on 4 square feet of ground
• Completely sel f -supporting

Order No. 182 $1 99.95

Multi-Band Hy-Q Trap Verticals
Model 18AVT/WB 80 thru 10 Meters

• Wide band performance wit h one setting
• Automat ic band switc hing : three Hy-Q traps and top

loading coi l
• SWR 2 :1 or less at band edges

Order No. 386 $69 .95

Model 12AVa 10,15.20 Meiers
Order No . 384 $29.95

182 386
Tribander Beams for 10, 15. 20 Meters
Model TH60XX SUPER THUNDERBIRD OX

• Sill. e lements; new Hy-Q traps
• Up to 9.5d b forward gam
• 25db Iront -to-back ratio
• SWR less than 1.5:1 on all bands
• Takes maximum legal power

Order No . 389 $179.95

Model TH3Mk3 SUPER THUNDERBIRD
• Three elements
• Up to 8db forward gain

Order No. 388 $144 .95

Model TH3JR THUNDERBIRD JUNIOR
• Three elements
• Meets space problems
• Up to 8db fo rward gain

Orde r No. 221 $99 .95

Model TH2Mk3 SUPER THUNDERBIRD
• Two elements
• Up to 5db fo rward gain

Order No. 390 $99.95

/
/

I

/

/

389

EASY FINANCING • 10% DOWN OR TRADE ·IN DOWN • NO FINANCE CHARGE IF PAlO IN 90
DAYS • GOOD RECONDITIONED EQUIPMENT • Nearly all makes an1 models. Our recond itioned
equipment ca rries a 15 day tria l, 90 day war rant y and m ay be traded ba ck wtt fun 90 days for fu ll
credit toward the purchase of NEW equipment. Wr ite for bu llet in. Export mqutnes invited .
TED HENRY (W6 UOU) BOB HENRY (WOARA) WALT HENRY (W6ZN )

July, 1973 • CQ • 25



amateur radio's
new standard

of excellence

213/477·6701
714 /772·9200
816 /679·31 27

11 240 W. Olympic Blvd., los Angeles, Calif. 90064
931 N. Eucl id, Anaheim, Cal if. 92801
Butler, Missouri 64730

EASY FINANCING. 10% DOWN OR TRADE· IN DOWN. NO FINANCE CHARGE IF PAID IN 90 DAYS. Good
RECONDITIONED EQUIPMENT. Nearly all makes and model• . Our reconditioned equipment carries II 15 day
trial, 90 day warranty and may be traded back within 90 day. for tull credit toward the purchase 01 NEW
equipment. Write lor bulletin . Export Inquiries Invited.
TED HENRY (W6UOU) BOB HENRY (W~ARAl WALT HENRY (W6Z N )

•
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JOIN THE

on 2 Meter FM!
It's easy with the " Performables" fro m Swan Electronics.

Your choice of tw o value-packed performers is now avai lable for mobile operation wit h­
out the need to buy an AC power su pply . Choose the 12 channel FM-2X or the more ver­
sat ile 144 channel combi nat io n model FM 12 10·A. Simply hook up ei t her of these superior
quality transceivers to a 12 V DC battery and your mobile antenna -lhen yo u're ready for
the excitement of ham mobile performance at its best.

FM·2X

SWAN FM·2X - 12 channels. Crys­
tals insta lled for Channel 1 to
t ransmit and receive on 146.94
MHz. Channel 2 to transmit on
146.34 and receive o n 146.94
MHz, and Channel 3 to transmit
on 146.34 and receive o n 146.76
MHz .•....... .. $259.00

SWAN FM·2X - AC Power Supply ,
Accessory $ 39.95

SWAN FM1210-A - Independ ent
switching of 12 tra nsmit and 12
receive frequenc ies with 8fg ht cr ys­
talsinstalled : Tra nsm it o n 146.22.
146.34. 146.76 and 146.94 MHz;
Receiveon 146.28. 146.76,146.88
and 146.94 . .• .•... $319.00

SWAN FM1210·A - AC Power Sup-
ply . Accessory $ 49.95

SMI'AItI
ELECTRONICS

305 Airport Road

Oceanside. CA 92054

Phone (7 14) 751-1525

FM121Q.A

Common features include: Frequency coverage
from 144 to 148 MHz; a nominal 10 watts RF
power output; a fully solid-state transmitter with
automatic protection of the output transistor
from improper-load damage; phase type fre·
quency modulation for exceptional clarity; push­
to-talk dynamic microphone; frequency stabi lity
of + .001%; spurious radiation is held to ·6 0 dB
below carrier; and both units have a 0.5 microvolt
sensitiv ity for 20 dB quieting.

r----------------,
I Gent lemen :

I I'm interested in joining th e "Mo bile Bunch" with Swan ! I
Please send me : DAn FM-2 X D An FM121 0 -A I

I OMore Information I
' Name Call I
IMdr~ ,

, C;tV St at e Z; p ,

I D Full payment enclosed (I understand I'll be billed for I
I any shipping charges and applica ble taxes.I I
I D Charge my Swan Account II (Down payment I
I enclosed )

D Please send an app lication for Swan's Revolving Credit I
L_ ~~~ ~
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METERI you like
YOU'LL LOVE OUR

• • •

E

15 OR 1 WAn POWER OUT/SWITCH SELECTABLE /
FULL 12 CHANNEL TRANSMIT AND RECEIVE CAPABILITY

You'll like the crystal clear transmit and receive performance
of this compact. 2 meter unit and so will those listening. The
12 transmit channels are provided with Individual trimmer capaci­
tors for the optimum in polnt-to-polnt and repeater applications.
A HI/LO power switch provides 1 watt output or full rated output.
The receiver has an audio output of 3 watts at excellent sen­
sitivity. Solid state. Am erican made Quality at a low price.

$22900
AMATEUR NET

includes plug-in ceramic mike,
mount ing bracket and transmit and

receive cryslals for 146.94 MHz.

l
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Here's whyThunderbirds outperform all other
tri-banders :
• Thunderbird 's " Hy· Q" traps p rovide separate traps for each band. " Hy-Q " traps

are electronically tuned at the factory to perform be tter at any frequency in the
band - ei ther phone or CWoAnd you can lu ne the antenna. using charts supplied
in the manual , to substantially ou tpe rfo rm any other antennas made.

• Thund erb ird 's superior const ruction includes a new, cast aluminum, t i lt-head
un iversal boom- to-mast bracket that accommodates masts fr om 1V4" x 2W ' .
Al lows easy til ting for install ation. mamtenance and tu ning and provi des mast
teed-tnru fo r beam stack ing .

Taper swaged . slotted tUbing on all elements allows easy adjustmen t and read just­
ment. Taper sw aged to perm it larger diameter tubinq where it counts! And less
wine loading. Full c ircumference com pression clamps are mechanical ly and
elect rically superior to self-tapp ing metal screws ,

• Thunderbird's exc lusi ve Bela Match ach ieves balanced input. optimum match ing
o n all 3 bands and provides DC ground to eliminate precipitauon static.

25 db tront-to-back ratio .•
SWR less than 1.5 to 1 o n all bands•

• za-tcct boom ... none longer in the ind ust ry .
• Ext ra heavy gauge. machine fo rmed . element to boom brackets, w ith plastic

sleeves used only for insulation. Bracket design allows full mechanical support .
• Interlaced. opt imum spaced elements for h igher gam and better pattern control.

3 acnve elements on 20 and 15 meters. 4 active elements on 10 meters.
•
New 6- Elemenl Su per Thunderbird Fabulous 3-Element Thunderbird. Jr.
Model 389 Model 221

Suggested retai l price. $179.95 Suggested retail price, $99.95

Improved 3-Element Thunderb ird Popular 2-Element Thund erbi rd
Model 388 Model 390

Suggested retail price, $1 44.95 Suggested reta il price. $99.95

Buy one today at your favorite Hy-Gain distributor!

HY-GAIN ELECTRONICS CmlPORATION
P.O. Box 5407-FL Linc o ln. Nebraska 68505
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The Golden Thirties---
The Amateur
Communications Receiver
Comes of Age

The National FB7 Single
Signal Superheterodyne

BY WILLIAM 1. OR R, '" W6SAI

()nce again IV6SAJ takes you 0 11 an old-time radio adventure covering
the early development leading 10 today's sophlsticuted, solid state amateur communica­
tions receiver, the end result 0/ Ol'er 40 years of research and development ,

It all started in the "go/dell thirties" , th e depression years that were vintage amateur
radio . when the mere [act oj hearing any shortwave signal Wil.\' 1I feat unto itself. let
a/one knowing the signal strength, frequency or other attributes! A lew pioneers led
the way and fV6SAI tells th e story . Some of th e "golden" receivers 01 this by-gone (' f a

were the M cMurdo Silver 5C. the R,\fE 69 and the A GS. These receivers, and prin ­
cipally the N ational FB7, were the early ancestors of today's sophisticated sideband
receiver, Neat! this interesting story of the early days and enioy the trials of the Old
Timers as they struggled with their cranky and unpredictable receivers. Would you
han' done as well?

I t all started very simply and quietly. T he
19,000 o r so radio amateurs in the earl y
thirt ies built their own receivers, usually
variations of the regenerat ive detector plus
one or two aud io stages. A few "commer-

· 48 Campbell Lane. Menlo Park, CA 94025

Fig . 1-J im lom b (e x.W 1AU, inve nto r of varia ble
crysta l i.F . fi lte r (le ft) a nd Bill Orr, W6SAI, exa mine
1939 home made sing le signal superhete rody ne
rece iver bu ilt by Ken Cct rd, W9ADG. Receiver
was describe d in Februa ry, 1939 QS T a nd is
magni ficent exam ple of " home brew" wo rk. Thirty
three yea rs later, the W9ADG re ce iver still holds
its own against modern s.s.b. re ce ivers in se nsi­
tivity and se lectivity. J m l o mb, now retired and
living in Ca lifo rnia , sti ll has keen interest in la te st

de ve lopme nts in a mate ur ra dio .

30 • CQ • July, 1973
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Fig . 2-The Na tional FB-XA re ­
ce ive r and preselecto r. First a d­
ve rtised in Ma rch, 19 33, this
compact a nd inexpensive super­
hete rody ne receiver re vol ution­
ized amateur radio. Combining
good se nsitivity a nd selectivi ty,
the FB-XA re lega ted the rege n­
erative rece ive r to the trash can.

The FB _XA fea tured fu ll band­
sp rea d on the four hom bonds
cove red by the p lug-in coils a nd
a calib ration cha rt wa s p rovided
fo r qu ick freque ncy rea d-out. I. f.
ga in wa s controlled by hori zontal
cont ro l d irect ly below the ma in
tuning dia l. Cont rol dia l was ca li­
bra ted in sig na l streng th units to
p rovide a qu ick and easy lndicu,
tion of signal st re ng th.

c ial" short wave sets existed, such as the
luxurious H ammarlund Comet Pro (but who
could afford to pay $88 .20 for a receiver in
those dark depression days?) . Some ama­
teurs bui lt the popular P ilot Super \Vasp re­
generative receiver kit, hu t the majority
assembled their own "blooper" fro m easily
avai lab le pa rts salvaged from defun ct broad­
cast receivers. The new National .HV-3 n.c.
operated regenera tive rece iver looked prom ­
ising as 1931 rolled a round. ' In a ny event,
the regenerat ive set was king as fa r as
amateur radio was concerned.

Jim Lamb a nd the Superhete rod y ne
Receiver

The know-how to bu ild an advanced
amateur shortwave receiver, however, was
at hand. Broadcast and shortwave listeners
were popul ar izing the efficient and sensitive
superheterody ne circuit and many a DX­
minded amateur was taken aback when he
visited his BCL (broadcast listener ) buddy
and operated the new Silver-Ma rshall
72 7SfV shortwave "super-he t" which ran
rings around his beloved, two tu be, plug-in
coil regenerati ve receiver.

The die was cast in August, 1932 when
James Lam b, ex-WA IAL, the then technical
edi to r of QS T , wrote his famous two-part
art icle entitled, "Short \Vave Receiver Selec­
tivity to M atch Presen t Conditions" (Con­
st ruct ional and Operating Features of the
Single-Signal Supe rheterody ne) . For the first

10 rT, "The Year is 1931. National Radio lntro­
duces the S\V-3 All w ave Receiver", CQ . Jul y,
1~ 7 1.

time the featu res of a stable, sensit ive single
conversion receiver having excellent selec­
tivity fo r good c.w. work were described
in amateur terms ( fig . 1) . The usc of an i. f.
filter ( patented by Lamb ) was part of the
sec ret, and a whole new world of first-cl ass
shortwave recept ion was suddenly at ha nd
that soon swept thc regenera tive rece iver
into the junk box.

The start li ng new superhe terodyne was
slow to gai n acceptance at first. T he con­
version techni que was confusing. the circ uit
was com plex (fig. 3) a nd the com ponents
many a nd expensive. The idea of intcrstagc
shield ing was complicated . However, seve ral
sto res advertised a kit of parts fo r the re­
ce iver and in December H endricks and Har­
\ 'ey Co. annou nced the fi rst single-signal
c rystal fi lter receiver. However, at a guess,
less th an a hand ful of such receivers were
ac tua lly built from scratch a nd only a sma ll
number were ordered from Hendricks and
H arvey, as the kit cost ran well over one
hun dred dolla rs. It seemed, by the end of
1932, that a good idea was about to die o n
the vine, as the home-made "s nigglc-snigglc­
super" seemed to have run its course.

James Mill en and the FB-7 Receiver

The grea t idea, of cou rse, was not dead
at all. It merely took time to come to frui ­
tion . At Na tional Company ( M alden,
M ass. ) a good friend of Lamb, J ames Mil­
len ( W IAX L, now WIHRX ), and his staff
of engineers were hard at work designing a
simple and inexpensive version of the Lam b
receiver that would fi t the thin purse of the
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Fig . 3-The " q rc nd-dc ddv" sing le-sig na l superhete rodyne receiver {Q ST, 1931 >' The rece ive r e mp loyed
a 58 d . tube, a 58 firs t dete cto r with grid inj ection of the oscill a to r sig na l and a 24A conve rsion os­
cillato r. Second ha rmonic oscilla to r injection was use d for the hig her frequency bands. The lamb crysta l
filte r was used fo r both c.w. a nd phone re ce ption. Two 58's se rved a s 500 kHz i.f. am plifie rs, fo llowed
by a 56 triode d etector, with the b.f .o . sig na l injected in the p late circuit. A sing le 46 cla ss A connecte d
se rve d a s th e a udio sta ge, with tone and vo lume co nt ro ls in the grid circuit. Years a hea d of its time,

th is basic de sign is the cornerstone of the modern s.s.b. re ce ive r of toda y.
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se rved a s a second detector, with a second 24 as a beat oscillator. A singl e 59 pentade provided loud

spea ke r o pera tion for st ro ng sig nals.
Recei ver wa s connected to an e xternal power supply by a long coble, which required that powe r

unit p rovide 2.8 vo lts to overcome filament voltage drop in the co b le. Many amateurs who built their
own pow er supp ly fo r the FB-XA were d isappointed 01 apparent lock of receiver gain, os filoments
ran cold due to voltoge drop in power coble. Notiona l supply cleverly provided high filament voltage

to ove rcome this handicap.
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Lamb crystal filter was added and the re­
ceiver, now known as the F B-XA, was re-

rad io a mate ur pocke t boo k ( fig . 1) _ In
March, 1933 , the first advertisement for the
new National receiver appeared in QST. It
was called the FB-7 (fone band, seven
tubes) and sold for a rock-bottom price of
$26.46 amateur net! The receiver was with­
out the all-important crystal filter, but the
advertisement assured the prospective bu yer
that " the receiver and chassis had been de­
signed for ready addition of a quartz filter
for full single-signal ope ration" when the
use r s pocketbook could stand the extra
outlay.

The low-low price was less tubes, power
supply a nd incl uded o nly one set o f plug-in
coils. U nfortunately, National could not
hold the price li ne with such a complex reo
ceiver a nd the net price was soon raised to
534.20. Even so, it still was an im pressive
buy for those depression days! With the rise
in price, improved i. f. transformers were
added and the receiver rechristened the FB­
7A. Finally, in early 1934 the impressive

Fig. 5-US potent fo r " pie zoe le ct ric filte r" was
gra nted to J im l amb in 1936. From th is basic cir­
cu it, the mult i-element s.s.b. filte rs of toda y can
trace the ir u ncestry. While filters of this ty pe had
been in use prio r to 1933 when the application
was filed (nota b ly the " Ste nade" filter), lomb's
circu it was unique in that it permitted adjustment
and rejection of on interfering signal.
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Fig. 6- lnterior view of FB·XA. lamb crystal filter
unit is in rear corner of receiver . Crysta l pha sing
control is on left side of receiver along with selec­
tor switch. The extern al prese lector is bolted to
the side of the receiver and obtains its power from
the receiver . The two-gong tuning ca pacito r is
driven from the slide-rule dial assembly, with os­
cil la to r paddi ng ca pa ci to r mounted a t the sid e of
the rea r condenser gong. The oscilla tor tube is to
the left of the tuning condense r, with the detector
tube to the right. Beat osci llator is a t the left, reor

of the compa rtme nt.

priced at $47.70. less accessories. Actuall y.
with a com ple te set o f coils for all ham
bands. and a powe r su pply the total cost o f
the FB-X r\ worked out to something over
one hundred dolla rs!

Even so, the stripped-down receiver was
a great barga in. Most amateurs only worked
one band and needed only one set o f coils .
Then. too. the power supply could be built
up out of junk parts. holding the tota l cash
expenditure to sixty dollars or less . The
crystal filter superheterodyne had arrived.
and amateur radio would never agai n be
the same,

The FB-XA Receiver

The schem atic of the FB-XA is shown in
fig. 4. Basicall y, this rece iver was an econ­
omy version of the deluxe N ational A GS
commercial superheterodyne designed for
the Bureau of Air Commerce, which was
the predecessor of the present CAA. The
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amateur version used the same components
and pl ug-in coils . but a much le"i s ex pensive
sheet metal cabinet and ch assis a nd economy
dials and variable tuning capacitor borrowed
from the SW-J . Luckily, J im M il len. in an
independent pcrxon ul operation. had helped
finance Lamb's patent application fo r the
cryst al i.f. filter (fig. 5) . The patent was
la ter sold to RCA . hut Millen re tained a
paid-up license 10 usc the Lamb filter . plus
the cxpc rrise to bu ild it. Nat ional thus had
the init ial edge o n its competi to rs for a
quick introduction o f the new device.

The FB-Xt\ \V ,I\; a single conversion re-
o

ccivcr with a 500 kilocycle i.I, st rip. The
antenna was coupled directly to the first
mixer "it age without benefit of r.f. preselec­
tion, the Q of the input co il being relied
upon to suppres... image signals. The cr ystal
fil ter wa-, placed between the mixer and the
two i.f. stages . A tr iode detector, pcntode
audio amplifie r and separate beat oscillator
completed the rece iver. ( fig. 6 ) .

Viewing yeste rda y's design from today
reveals the sho rtcom ings of the FB-XA .
The lack of a n d . stage left it prey to bad
image signa ls, In addition, the receiver was
designed to wo rk with a short wire antenna
and the antenn a coupling to the mixer stage
was quite light. Connec ting the FB-XA to a
modern beam antenna will promptl y over­
load it a nd the bewildered user will be con­
fronted with a babble of spurious signals all
over the dia l.

In additio n, the low-C mixing osci llator is
full o f harmonics which gives rise to spuri­
ous signal responses. On 160 meters, in
part icular, the receiver picks up the 80
meter ba nd qui te as well as it does the 160
meter band hy virtue of the second ha r­
monic of the mixing signal and the closely
coupled an tenna' \Vise owners of the FB­
XA helped the situa tion by reduci ng the
coupling between antenna and the mixer
stage.

Eventually, N ational alleviated the prob­
lem somewhat by providing an external pre­
selector. to be bolted to the side of the
FB-XA in the m anner of a wart on a dill
pickle, and reducing the number of turns
on the antenna w inding of the detector coi l.

T he FB-XA owner. too. quickly learned
to hand-pick the 224A high frequenc y os­
ci llato r tube, 3S most early screen grid tubes
were highl y m icrophon ic, making the re­
ceiver ring like a bell when subjected to
shock Or vibration.



While the F B-XA ineorporated no auto­
mati c volume control, some technical minded
owners made this modification, replacing the
56 seco nd detector tube with a doubl e-diode
triode. Interest ingl y enough, the FB-XA per­
forms well on s.s.b, even without a.v.c., as the
designers unwitt ingly provided a version of a
product detector, long before single sideband
became a house hold word!

The FB-7A Receiver Today
Undoubtedly many thousand FB-7 and

FB -XA receivers were so ld duri ng the fi ve
year li fe-span of the design ; however, they are
hard to locate today and are considered a rare
collec tor's item by radio connoisseurs. Even
rarer, it seems, is the com panion PSK pre­
selector, a nd a mint condi tion FB-7A receiver
/ preselccto r comb ination is today wo rth
much more than it was 35 years ago!

The reeeiver requ ires a 2.5 volt, 10 am pere
fil ament supply a nd a 250 volt, 75 mill i­
ampere hig h voltage supply. Since no output
transformer is supplied with the receiver.
either high impedance magnetic earphones
must be used, o r a "6000 ohm to voice coi l"

[Continlled on page 78J

Fig. 7-Under-chon is view of FB.7 receiver. Ground
co nnec tions were made to pointed chassis with
lock wa she r and rivet! Simple, polnt-tc -pol nt wiring
and ope n space permitted owne r to qu ickly and
easily se rvice th e re ce iver in case of d ifficultie s.
At top of photo is the r. f . gai n cont ro l, mounted
below the main tuning d ial and ca li b ra te d on rim
in sig na l strength units. This particular rece iver has

the pre se lector bolted to the side of it <right).

Improved C.W. Break-In With
The Heath SB-Series Equipment

B Y ERWIN AYMAR,* W 3SU

U I' O N contac ting the H eath Com pany for
advice in modifying my S8-301 and SB-401
comb ination for full break-in capability,
Heath re ferred me to K4DC's excellent
art icle in January, 1971, CQ.'

Although K4 DC's inst ruct ions worked
out very we ll , I nevertheless found it de­
sirable to add some of my own mod ifica­
tions. These may be of interest to c .w.
operato rs of the Heath SB-series or of other
s.s.b, equ ipment.

The most objectionable feature after the
QSK modificat ion was a 1000-Hz carrier
tha t appea rcd on the operat ing fequency

"' 346 1 S. Leisure World Blvd. , Silver Spring, Md.
20906
1 Kochendorfer, D.C., "QSK With The Health
SB-Series Equipment," CQ, Jan. '7 1 p. 16.

when the rig was in th e TRANSC E IVE func­
tion. This IDO-Hz carrier was not noti ceable
when I was receiving strong signals, and
was to lerable when I was receiving moder­
ate ones , but with the gain turned up, the
ca rrier was too strong.

The culprit turned out to be the c.w,
crystal osci llator, wh ich produces the equi­
valent of a carrier in the receiver, offset J
kHz from whatever frequen cy the receiver
is tuned to. It was no usc trying to kill the
ca rrier by keying another tube-the carrier
came th rough as long as the oscillator was
running. I tried keying the oscilla tor, but
doing this made for unreliable operation and
generated key clicks.

The receiver a nd transmitter are con­
nected, for transceive operation, by three
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Fig. 2-Circu it fo r e limina ting hash generated by
final a mplifier in key-up condition due to PA idle

current.

Receiver nOp f L' Transmi tter

<i CJ
I "f

~.0008m f

140pf L2

Fig . 1-High.poss filter for re moving unwan ted c.w.
carrier signal riding in on lMO cable. Filter is in,
serted between receiver and transmitter l MO
termioo ls, II is 11 turns # 14 e . %" dia .; l 2 is 9

turns :: 16 hookup wire Ih" dia .

d . cables: BFO, H ET OSC, and LMO-the
LM 0 being H eath 's term for v.f.o. In the
c.w, mode, the b.f.o. co nnection is not used.

Inject ion of the unwanted carrier rode
into the receiver over two of the three
cables. Even though the b.f.o. lead was
disconnected in the t ransmitter by the
MODE swi tch in the CW position, the lead
sti ll picked up th e oscillator signal. I th ere­
fore ins ta lled an ex tra relay to ground the
b.f.o . line. But an even easier remedy is
sim ply to pull the b.f.o. plug from the rear
of the transmitter.

The H ET OSC contribution to th e carrier
injec t ion was negligible; but even a fte r I had
eliminated the b.f.o. cable, the signa l sti ll rode
in o n th e LMO cable. The remedy for this
was su rprisingly easy : a sim ple high-pass fil ­
ter connected between th e receiver and trans­
mitter LMO terminal s. The offending oscil­
lator is a steady 3395.4 kHz, and the LM O
works between 5.1 and 5.4 mHz. T he trick is
to let th e LMO signal get th ro ugh, but block
out o r bypass the oscilla tor signal , wh ich has
no business being there anyway. I make no
claim as a fi lter-designer, but the fi lter shown
in fi g. I did th e tric k.

W ith the carrie r killed-at least to the ex­
ten t it did no t bother me with any receiver­
gain setting-another annoyance popped up :
sligh t to moderate hash from the transmitter
fi nal, which id les at 50 m illiamps plate cur­
rent. T he remedy fo r th is has was the cheap
and easy circuit shown in fi g. 2.

[ can' t identify th e transistor, except that
it's a PNP. It's a small one th at I salvaged
from a surplus board-the kind you see
marked 5 fo r $ 1.00. Resistor R ••, connected
between the transistor base and the key jack,
was selected to permit setting of th e no rmal
idling curre nt with the ke y-jack connection
grounded (without excitation ), and cutoff
with the connect ion m ade, a nd key up.
T here's 50 volts between the emitter and col­
lector, a nd 40 volts to ground : but th is li ttle
surplus-boa rd transistor sta nds up to it. As an
extra bonus, th is ci rcui t elim inates about 40
walls of heat from the transmitter while its
idl ing, a feature th at mak es this ci rcu it worth­
wh ile by itse lf. •

The followi ng fi ve steps should be sub­
stituted for the original five steps that ap­
peared in my CQ article ent it led "QSK With
The Heath SB-Series Equipment" second
column, page 18, January 1971.-K4DC

Revised mod ification procedure
I. Disconnect the Wht-Brn "Wire from

te rm inal 10 of the relay.
2. Install a single insulated te rminal un­

der the chassis, using one of the screws near
Vi at the co rne r of the m ixer-bandpass
board. Install a silicon diode (a ny type will
do ) with its cathode connected to the newl y
installed terminal and its anode connected
to term ina l 10 of RL,.

3. Connect th e Wht-Brn wire removed
from R L, to the cathode of the d iode.

4. Remove the Blk wire between terminal
I of M2R and terminal 4 of te rmi nal stri p
A B. T his wire should be shortened and re­
connected between terminal 8 of M I F and
term inal )0 o f R L 1•

5. Lift the lower end of Rc" , from ground
and connect it to the lower end of R 2 11 j • This
can be accompli shed by ins ta ll ing a single
insula ted terminal on the top of the chassis,
usi ng the same sc rew as indica ted in Step 2.
The presently grounded end of R C" I can be
un soldered from the board and fastened to
the terminal, the .01 mf capacitor connected
fro m the term inal to the hole vacated by
R :!Hl , and a wire run from the terminal to
point G on the board .

Revisions to K4DC
aSK Modifications

Key
jack

- 90v. PN'
r-; 6K - 15v.

"

- 40v. .x:R,.
BI AS

AOJUST
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Dayton Hamvention: 1973

\•

-

B igger, bustlier, broader, brawni er th an ever, the Dayton
Hamvention just keeps on growing. Inside, new produ cts
and audience-partici pa tion demonstrations (like T HR EE
SST V exhibits! ) kept the bootht enders busy . Out side ....
well, there's never been a match for the flea markets in
Dayto n. But let's let the pictures tell their o wn sto ry .

,",",~.,,,,. Here' s a CQ scrapboo k fo r those of you who co uld n' t make
it to Day ton t his year. ...and for t hose of you who could.

WB8 l.BV

.-
•
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Converting The Western

Union Telefax Machine
For Amateur Use

BY IRWIN MATH,* WA2NDM

Pa rt 4-Conclusion

A T this poin t everyone should be merrily
transmit ting and receiving FAX pictures but
in case yo u aren't, we will first look at some
of the more common problems encou ntered
\v'ith this conversion. Because of the in teres t
in converti ng these mac hines. a nd because
of th e enthusiasm with FAX, the fo llowing
problems were collected from a selection of
q ues tions received over a two month period
from CQ readers, as well as enthusiastic
personne l at the authors place o f business,
where q uite a few Western Union machines
were conve rted from the manuscripts of thi s
series of artic les prior to actual publica tion.
In d iscussing these problems we will assu me
that th e basic wiring is co rrec t and that a ll
motors actua lly tu rn when they a rc sup­
posed to .

Rece iving Problems
A. No pictu re received .

I. Check all tubes and be certain that
they're okay. W e've fou nd quite a few ba d
o nes and so there's a good chance you will !

2. Check the lead to the stylus. Its insul­
ation may have broken down . If you suspect
anything here, replace the whole wire.

3. Check the receiving gain pol. selling.
Too Iow a setting will give no picture while
too high a selling will result in one that is
all black .

4 . Check the stylus to be sure it has good
contact with its holder and that it contacts
the paper. Remember that suitable stvlus
wirc can be gotten from a wire brush ~but
that it must be made of iron or steel-not
copper.
B. Receiver will not sync properly.

I . Check relay spring tensio n and con­
tact condition-we have found seve ral in-

(0 5 ,\ leI\'ilJe Lane. Grear Neck . N.Y. 11023.
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tc rmi tten t relays (con tacts) tha t requ ired
" readjus tment. "

2. Chec k tun ing of the Ie sync-to ne de­
coders to be sure tha t they a re actua lly ad.
justcd to receive the proper sy nc frequencies
from the transmitt ing sta tion.

3. Check the phase contac ts to be sure
that they a rc okay.

Transm illing Problems
A. Negative pictu re transmitted .

I . Check alignment o f the "opt ica l in ­

verter;" its posit ion is c ritica l.
B. Weak, no isy pictu re bei ng transmitted.

I. Check optica l al ignment of lam p pnth ­
and phot ocell path.

2. C heck all tubes.
3 . Inco rrect sett ing of transm it again pot.

C . Poo r resolution.
I . Check o ptical alignment of lam p pa th

and phot ocell path.
\Vhile the preceding com ments may be

th ough t of as broad. all o f the above d id ac­
tually occur. Yo u will fi nd that it takes a
bit of playing around with the mach ine u ntil
you do ge t it to operate perfectly, but don' ,
despair-it can certainly be done! In about
2-3 months. we will publish a short fo llow­
lip article with answers to specific questions
that will undoubtedly arise when the bulk
of the readers complete their conversions.
In the interim. We will attempt to explain
the operation of the machine at this time so
that impatient. knowledgeable amateurs with
problems can solve them immediately.

Circuit Description
F igure I is a schematic of the com plete

mac hine, In the receive mode, the received
FAX signal is fed to the input line t rans­
former and to th e top o f the 500K receiving
gain con trol. Also by means of the I N -
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I

COM I"'G switch, the drum m otor is ener­
gized and the cathode of the fi rst rece iving
6AU6 amplifier is grounded, thereby ener­
gizing the tube. Amplified FAX signal s a p­
pear at the plate of th is tube which, inci­
dentall y. is hooked li p as a conventional
pc ntode a m plifie r , These am plified signals
a rc a pplied to the grid o f a 6V6 power am­
pl ifier a nd a ppear, much furl her am plified,
at the plate . A t this point . they arc fed to
the stylus. through" .0 5 m f capacitor, and
to the input of the syn c decoder circuitry,
through the T R relay, a IOO K res isto r. a nd
two c ross-connected silicon diodes . Opera ­
tion of the pape r is desc r ibed in Pa rt I o f
this ar ticle.

Befo re actua lly receiving. t he F AX signal
consists o f bursts of 2500 H z energy as also
e xplained in Pa rt I of this series. Since the
sty lus motor is not engaged at thi s time.
these bu rsts o f energy do not affec t the re­
co rd ing paper. H oweve r. the y do affec t the
sync decoder. The two silico n d iodes directly
a fter the lOO K resisto r lim it the sync bursts
to a pproximat ely 0 .7 volts. a leve l the de­
coder chips can safely handle. After passing
through a sync gain control. the sig nal is
applied to both chips. One E567 is tuned
(by m ea ns of the 5 K pot and 0 . 1 mf ca­
pacitor ) to 2500 liz and the other one 10

625 Hz. The 2500 li z sec tion tr iggers e ve ry­
tim e 250{) Hz sync bursts occur and ac­
tiva tes its o utput relay. Th is relay further
controls the conduction of the half of the
12AX7 that is connected to the LR relav.-Everytirnc a 2500 Hz sync burst is received.
therefore. the LR relay pulls in for the dura­
tion of the sync burst. T his ca uses power to
be removed from the drum molor for the
same durat ion a nd it momentaril y slows
down. The only time the lube docs not con­
duct. a nd slow the motor, is when the phase
contacts arc open. for then the cathode of
the tube is o pe n. T he result of all of th is is
that a fter 10-1 5 seconds of receiving sync
bu rsts. the d rum motor is turn ing exactl y in
phase with the transm itt ing drum motor.

At this po int, the tra nsmitting operator
will push his START button. This will cause
a 625 H z tone to be transmitted, a nd when
received, to activate the NE567 tuned to
6 25 H z. Its output rel a y will drive the ha lf
o f the 12AX7 co nnected to the BR rel a y.
W he n the BR rela y pull s in, it causes the
T R relay to pu ll in, la tch itself in, a nd
ac tiva te bo th the stylus m otor a nd feed
motor. Now the stylus moves to contact the
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rece iving papcr a nd the TR rela y d isco n­
nect s the sync c irc uit ry allowing proper re­
cc ption of a p ic t u re . Wh en th e entire
receiving b lan k has been scanned , a m ech an­
ical interlock is activa ted . return ing the IN­

CO M ING switch to OFF and stopping the en­
tire ac tion.

In the transmitt ing mode. the OUTGOING

switch is pushed , the re by applying power to
the exciter lamp, optical inverter lam p.
chopper motor and d rum motor. Also the
12AX7 transmi tti ng a m plifie r is e nergized
by grou ndi ng its cathode th rough the swi tch .
T his causes the drum to rotate a nd sync
pulses to be produced as per the explanation
in pa rt I. T he 2500 H z ligh t signal from the
photoce ll is firs t fed to a 6A U6 pe ntode
amplifier w he re it is greatly amplified. The
output of this stage is fed to the transm it
level po tentiometer a nd then to two stages
of a 12A X7. H e re th e signa l is furthe r
a m plified a nd finall y a pplied to the line
tran sfo rmer and the transmitter. All trans­
mitter am pli fier stages arc connected in
conventional manner.

W he n 10- I 5 seconds ha ve passed. a llow­
ing adequate time for the receiver to syn­
chronizc, the operator presses the START

button. This energizes th e PWR relay which
ca uses the TR relay to latch in and a uni­
junction oscillator to turn o n. produci ng a
625 Hz tone w hich is fed to Ihe tra nsmit
amplifier chain.

\ \'hen the T R re lay pulls in. power is
applied to the feed motor. and the tra nsm is­
sion of the picture begins.

Alignment of Optical System
Befo re o perati ng t he Telefax m ac hine ti

is suggested that fo r best results, the follow ­
ing ste ps he performed . For these adjust­
ments, a db meter will be required. Th is
m ete r can he a lmost any o f the po pular
domestic or im ported VO~l's on the market
with a db scale a nd a suitable one will
certainly be in just about everyone's pos.
sess ion.

I . Referring to the instruc t ional manual
of your VO M, or, as with many units, the
inform ation printed on the meter scale, set
the V OI\I so it can m easure a t least ± l Od b,

2. Connec t the meter to the transm itter
connector.

3. Disconnect one lead o f the drum
motor.

4 . Disconnect o ne lead of the optical m­
verter lam p if you arc using this device.



5 . Turn o n power.
6. Press the OUTGOING button when th e

read y lamp comes o n.
7. D raw a pe nci l line on a rece rvmg

blank parallel to and " i-." away from the top
edge of the paper (horizontal ).

8. P lace the blank on the drum with its
top edge under the drum flange as far as
possible.

9. Center the light spot on the pencil line
by loosening the screws, holding the lens
band bracket a nd moving the lens band.

10. Vary the d istance of the lens band
until (he posit ion is obtained tha t gives the
m ost in tense spot of light.

I I. C ut out a small piece of a halftone
picture ( pho togra ph) from a magazine such
as CQ. This piece o nly has to be about !h "
square so don't wo rry about rui ni ng your
copy.

12. Attach the halftone piece to the re­
ceiving blank with rubber ceme nt or it sirn ­
ilar product and align the piece d irect ly
under the spot of light.

13. Adjust th e pickup lens assem bly by
loosening th e screws holding the pickup lens
barre l a nd m o ving the lens band in a nd o ut
unt il a sharp image o f the dots in the hal f­
tone is projected on th e pinhole plate.

14 . Turn the drum so that the halftone is
now out of the spot of light.

15. Turn the transmit level pot to full
o utput which should produce a read ing o f
about + 10db or more o n the VOM .

16 . Readjust slightly the lamp condensing
lens assembly to give th e h ighest readi ng on
the VOM .

17. Now red uce the tra nsm it level control
unt il a reading of +5dh is reached.

18. Place a piece of heav y paper between
the chopper wheel and phototube so that
no light reaches the phototube.

19. The m eter read ing should drop to
infinit y. II will be necessary to shield the
phototube from other light sources in prox­
imit y to the tra nsce iver fo r this ste p, or the
reading will he affected.

20. Reconnect all leads previously d is­
connected.

If problems in obtaining the proper levels
we re encounte red, it m a y be that the lenses,
lamp or phototube were dirty. These cle­
m ents m a y be cleaned with a clea n , lint­
free rag and iso propyl alcohol or any
sta ndard lens cl ean ing agent. Just be su re to
handle all glass components carefully and

to reassemble lens clements exactly as they
cam e a pa rt.

Operation
O pera tion is sim ply as follows:
To Transmit- I. Wrap the copy to be

transm itted arou nd the drum a nd secure it
with the slidi ng spring.

2. Turn o n power a nd wa it until the
Ready lamp comes on.

3. Con nect you r t ransmitter a ud io input
o r o ther te lcfax m ach ine to the t ransmitter
connector usi ng a suitab le impeda nce m atch­
ing transformer if necessary. Remembe r that
the output im pedance of the machine is 600
ohms and the FAX sign al itself is a 2500
Hz a.m, signal.

4 . Press the OUTGO ING push button.
5 . Press the STA RT button and adjust the

transmitter's audio gain control so that the
FAX signal does not overdr ive the tra ns­
m iner.

6 . Press th e STO P button and th en the
O UTGOING button.

7. Wa it 10-1 5 seconds for the receiving
m achine to sync.

8. Press the START button and your rnes­
sage is on the way.

To R ece ive: I. Wrap a receiv ing blank o n
the d rum and sec u re it with the slid ing
sp n ng.

2. Turn o n power and wait until t he
Read y lamp co mes on .

3. Con nect the voice coi l lead s o f your
receiver's spea ke r to the receiving con nee­
to r. The speaker should be left connected into
the hookup so you can monitor the received
signal.

4 . P ress the INCOMI NG push button a nd
receive the message being transmitted .

5 . Adjust the rece iving level contro l on
the tcl e fax m ach ine a nd the audio ga in con­
trol of your receive r for the best received
picture,

At this point we can only say best of luck
with your tclcfax m achine a nd we hope to
" see" e veryone. •

NoH:: Since starting th is series o f a rticles Vie

have been informed by K & R Elect ronics, 251
Hicksville Road, Bethpage, N .Y. 11 714, that
they will have tel efa x machines converted ac­
cordi ng to the instructions given in this series
of articles. Any interested people should write
to them for particulars.
An additional supplier of unconverted ma­
chines is Newsome Electro nics, P.O. Box 176C,
T renton, Miss. 4R1 83 .
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Technical Talk
A c ircui t thai is often requested i~ one

t~lat will lei (he average low powered m o b ile
fig operat e from the ho use ho ld a. , lines.
O r. 10 put it more direc tl y. a regulated d .c.
xu pply , T his mo nt h's "Technical T al k" is
such a regulat ed supply. T he supply will
provide enough current to run the average
10 watt output solid-statc ? m ete r f.m . rig .
Although t he c ircuit is q uite simi lar to the
one tha t Motoro la uses to run their " Moco rn
10" lowband eq uipment. it ha s been mod i­
fi ed 10 usc com mo nly available partv, One
was bui lt by th i... col um nist to uve wit h a
Regenc y H R-2. wh ic h pull s a hout 2.5 amps
on tra nsm it. Although the t ransfo rme r i\
rat ed a t 2,0 a m ps conti nuo us. it wo rked w it h
no ove rhea t ing. The onl y problem e nco u n­
te red was a tendenc y of the regu lator t ran ­
... istor to run a bi t w arm , H o w e ve r. n o
he at -sink other than the a lu mi num m ini-box
was rrovide~t. With a hit m ore hea t-s ink ing.
110 overh eati ng should be e nco u nte red . T o
dal e the o r ig inal 2 N 424 i'i st ill working.

T!lC t ransistors used we re stra ight f rom
the junk box. 2N2222"s arc q u ite com mon.
hu t the 2N424 i" a bit old . A cco rdin g 10 the
Mot oro la semi-conductor m anual it c a n be
replaced wi th a 2 3446, The d iodes were
also from the ju nk box , H oweve r. a ny 2 amp
or m o re curre nt ra ted d iod e a t at least 50
volt. p.i.v, should work (IN47 19 series ) .
The tr ansform e r selec ted w a s fro m th e
"Calcctro" ...cries o f GC E lectronic, since
m a ny loc al part, sto res a nd ama teur supply
sto res stock rhi-, line , Co ns t ruc tion is not
cri rical at al l. A mi ni-box large e nough to sit
~he transceive r o n is suggested fo r convcn­
renee,

For N ewcom ers Only

Man y newcomers to t .m . arc oldtirncr-, in
a ma te ur radio . There fore , these ind ivid ua ls
o ften have hack isvuc-, o f the various a ma ­
te ur rnagaz inc-, ly in g a round . H opeful ly
these back isvucs al ...o include C Q . A s a n a id
to where 10 find I.m. articles in CQ , the fol­
lowing list of art icles, reviews. a nd contents
of colum ns fo r 1971 a nd 1972 is provided .

Y9'1> o f v.h.I. f.m . operat ions. Thus, we
need to drop hack a nd make a re-eva luat ion
of the situa tion. If we arc to keep f.m. free
of the problems of the lower frequency
ha nds. we m ust m ake se nsi b le usc o f powe r
as we ll a \ undert a k ing great a nd glor iou-,
f req uency plans. Th ink about it.•

~
•

· 4 10 Lawndale D rive. Richardso n. TX 750XO

BY GLEN E. ZOOK. ' K9STH S 5

42 • CO • July, 1973

High Power

F ~1 operators rna) have noticed the IC­

ce nt Editorial ... by D ic k Re s... , K 2M Ci A .
about super power on the lower amatcur
freque ncies. These comments dealt with
po wer levels in excess of the 1000 watt in­
put limit imposed hy r-CC regulations. But .
the c unc regulu tion-, state tha t only the ne­
cessary power to main tain co mm unica tio ns
shall he uccd hy amateur suuio n- ; Often thi...
po we r level i ... onl y a matt e r of a watt or
two . espec ia lly w he n ... hurt d ista nces a rc to
he covered . Although the "super power"
craze h as not ye t invaded the f.m. ra nks 10

a ny noticahle extent , lise o f the "q ua r te r
kw " a nd sim ilar "legal" power level equ ip­
ment j ... becoming more and more apparent.
In so me cases the usc o f higher power le vel ...
is just ified. espec ia ll y when try ing to wo rk
grea t d i... tunccs (like on 146 .520 m l t z ).
H owe ve r . the times w hen 2.50 o r mo re wat ts
o u t put is needed a rc relat ivc lv ra re . Whe n
wo rk ing th rough m ost re peaters t he 10 wat t
" ri gx" ofte n arc qui te sufficien t from the
?:lst.: sta t ion. In the mo bile 100 watts output
ts usually m o re tha n adeq ua te. w ith the 40
~' a tt o u tpu t le ve l bei ng about a n cquilizn­
lion between rece iving a nd transmi tti ng
range ,

A fe w t .rn .crs believe tha t thcv must
h ave the m ost powe rful signal o n the air so
(ha t they ca n tic lip the local re peater (and
a ny o ther repeate r o n the same channel fo r
q u ite ~ ra~ ius ) a nyti me the y desi re . O r. the y
usc thi s high power o n a si m plex channel to
tal k a very few m iles. t hus making the chan­
nel unusable fo r o thers m anv n'i iles awav.
Suc h o pe ra tions arc a v io l a t i ~n of not oni\'
the spir it o f the a mateur regula tions. bu t of
the spirit o f a mateur radio itse lf. F.!\1. ha s
been relat ivel y free of the power wars of 20
meters. 10 watts docs fine. 60 watts exce l­
le n t. There is no need for m ore power in



SOp .I.v.,•. 02
2N424

2. 21'\. 0 1

O.
2N2222

. 00 15

1. 2K

C1 •
' 000m1

3Ov .

2S.2v.,•.a. c.
11 1v.

O. Sa.

•l l1v. -t)::~
a . C. -

Q,-2N2222.
Q 2-2N424 .
T,-25.2 v.o.c., 2 Amp. Colect rc 01 ·753 o r eq uiv.

Fig. 1-An a.c. supply for 10 watt solid-sta te transceivers. All re sistors a re 1/2 watt.

(1-2000 mf, 30 v , Imin.)
(2-1 50 mf, 15 v , (min .I
0 1" '3, .. ,- Min. 50 p.i .v., 2 a mp.
0 $- 13 v , Ze ner.

Th is list will be enlarged upon at vario us
tim es to keep the newcomer abreast o f what
has happened in CQ .

F.M. Co lu m ns

1971
Ja n. p. 31: General alignment o f f.m.

equipment.
Feb. p. 28: Basic 2 meter repea ter.
Mar. p. 89 : Repeater contro l systems .
Apr. p. 50: Repeater i.d . sys tems and

logging : xtal fo rmulae.
May p. 65: Changing c rysta l frequencies.
June p. 35 : Ross & Wh ite Tone Encoder:

Texas 450 mHz plan.
July p. ..t I: Selling up test bench: attenuato r

pad : Ringo review
Aug. p. 45 : Test Bench Cont'd : Club

newsletter list.
Sept. p. 43: Universal Cont rol Head i T one

Burst Encoder.
Oct. p. 27 ; Narrowband Techniq ues;

Motorola test meter.
Nov. p.24; Phase modul ator fo r A ..M . gea r:

"T ips & Tidbits"
Dec. p. 40: Putting Sensicon "A" receiver

and "G" T x on 220 m Hz
1972
Jan. p. 46 : ~~O m Hz fin al am plifier: Solid

sta te CO R.
Feb. p. ~5 : :\1 ulti-frcquency oscillators.
Mar. p. 35: Repeater D irect ory.
Apr. p. 38 : F. :\1. channel marker generator.
I\l ay p. 30: Antenna tips.
Jun e p. 42: problems with imported

equipment: Cha nnel marker
modificatio ns: Hustler CGT - 144
antenna .

July p. ~ 8 : cleaning up older equipment:
house hunting.

Aug. p. 41 : Antcnna patterns: FAA
regulations and the ham.

Sept. p. 31: 8 frequency transm itter deck
for Motoro la.

OCI. p. 50; Solid-sta te ~ meter 30 watt
am plifi er.

Nov. p. 54: Commentary o n D ocket 1880 3.
Dec. p. 33: Tape Recorder control : f. m .

detecto r (i .c . ) : d .c . source for
pre-amps.

Eq uipm ent Rev iews
1971
Feb. p. 38: Regency HR-~

p. 40: Standard S R-C806I\1 A
Ma r. p. 34 : Inoue I C -~ F

May p. 68 : Drake :\IL-~ "M arke r Luxury"
June p. 36: Ross & Wh ite Tone Encoder
July p. 31: Sim pson Ma rine :\I OOel "A "

p. 4 1: Cush-C raft A R-~ " Ringo"
antenna

Aug. p. 45 : C ush -Cra ft DX -120 colinear
antenna

Oct. p. 64: Swan F M-2X
Nov. p. 34: Standard S R-C826M
1972
Jan. p. 23: Sonar F I\I -3601
M ay p. ~5: Inoue IC-~ I

June p. 37: Ross & W hite RW BND
p. 46: H ustler CGT-144 antenna

July p. 32: Tempo 100~-3 am plifier
Dec. p.47 Swa n FI\II ~I O-A

Misc.
1971
A pr. p. ~ I: "T ips & T idbits for: the F:\l

N ewcomer" : K9STH
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June p. 6 1; " F M: H ow to Speak it" ; K9STH
Oct. p. \ 6; " Putting the Motorol a 800 on

220 mH z"; W2JTP
p. 34 ; 'W hy use FM?"; K9STH

Nov. p. 5 \; "Putting Motorola 800 on 220
mH z, part II " ; W 2JTP

Dec . p. 28; " Putting Motorola 800 on 220
mHz, part III " ; W2JTP

1972
Jan. p. 14; "Putting the Heat h HW· 17 and

HW-1 7A on 2 meter f.m." :
WA2NDM

Usi ng the above lists, it is possible to loo k
at the back issues of CQ and see just what
has been happen ing in f.m . over the past
few years!

220 Receives A Shot In The Arm
Clegg has just announced that it will be

making 220 mHz repeate rs avai lable in an
effo rt to bring 220 activi ty into the world of
most rad io amateurs ac ross the country.

Clegg started delivering its 220 mHz re­
peaters at the rate of one per week in late
May to such areas as Milwaukee, Wisc.:
Oakl and, Cal. ; Peterborough, New Hamp.;
Phil adelphia, Pa.; Cleveland, Ohio ; Boston,
Mass. a nd Long Island, New York.

Although these 220 m Hz re peaters arc
va lued at a pproximately $ 1,200 eac h, Clegg
is now leasing them to am ateur radio clubs
at a cost of on ly $25 per month. Each pur­
chase of a Clegg F M-2 1 220 mHz f. m.
transceiver in a respect ive area reduces the
lease price by $ 1.00 per month for a period
of o ne year .

T he repeater is leased com plete (except
'ante nna and feed line ) with features that
include automati c identification. all solid­
state, and built-in timers. It operates at 10 to
15 watts, uses a Phelps-Dodge duplexer, and
has approximately O.4pv sensitivity. It in­
cludes a n a.c. supply, local mic, and metered
signa l st rength and discr iminator.

Clubs are invited to contact Clegg if in­
terested in gettin g their club into the re­
peater program. They may write Phil Theis,
K3T U F, C legg Division, 3050 Hem pland
Road, Lancaster, Pennsylvania 1760 I, o r
telephone him a t (7 17) 299-3671 for more
information.

Correcti on
For some reason , typesetting errors keep

creeping in on th is colum nist's United King­
dom correspondent, Karl Kanalz. Karl's
U .K. call is G5AGX, not G4 1GX or G 5A-
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G K, or some other call. I promised that I
would have G5AGX tattooed backwards
across Al Dorhoffer's forehead so that it
reads G5AGX G5AGX G5AG X G5 AGX
whenever he looks in the mirror.

Mee tings
I know that a number of regional f.m .

meet ings usually take place in late M ay a nd
ea rly J une. However, it seems that the an­
nou ncements either do not reach me in time
for column dead li nes or not at all. In order
fo r anno uncements to make the col umn they
must arrive a mi nim um of three months
ahead of the Ist of the month of the ac tivity.
Also, it is best to send two announcements,
one direct to CQ at Port Wash ington and
another to myself. T he first is so that the ac­
tivity makes the hamfest calendar in the
front of the magazine and the second is so
that the ac tiv ity makes the column .

Post Offi ce
Docs anyone have a pony so that we can

sta rt the " Pony Express" all over again, The
mail service is so bad that this colum nist
docs not know when mai l is goi ng to make
it if at all. For example, m y copy of CQ is
mailed afte r the norma l dist ribution. How­
ever, it is sent by fi rst class mail, taking
usuall y about one week to get from Port
Washington to Richardson. Other amateurs
in the area who receive their copy by normal
channels , get their copies two or even th ree
weeks a fte r my copy arrives ! Letters from
readers of this colum n take from three days
to two weeks if they a rrive at all ! M any
readers still address letters to the Brentwood
Lane house. Although this mail should be
forwarded immediately, it does not always
happen. Therefore, to insure a reply, please
se nd all inquiries to the Lawndale Drive ad­
dress at the beginn ing of thi s colum n. Also,
S.A.S.E. please !

Q&A
Q, Is diode switchi ng of crystals an etTec­

tive method of multi-frequencing equipment?
A. Yes, but only if qu ality switching

diodes a re used . If not, more than one crys­
tal will often opera te, producing many spuri­
O liS signals.

Q. Is there a service manu al available on
the Regency H R-2 series?

A. Yes, contact Regency directly. The
price on one recentl y acquired by this col­
umnist was $ 1.50.



Q. C an I convert the older GE and Mo­
torol a hy-br id "lunch box" port able equip­
ment to full y solid -state?

A. It is possible, but very involved, ex­
pensive, a nd yo u will still have a piece of
gear 20 yea rs o r so old, that has a market
value o f almost zilch . Put your time and
money to better use a nd get one of the
newer solid-state com mercia l un its or o ne
designed for amat eur use only. You'll be
much happier in the long run.

Q. Is freque ncy stabili ty dependent only
upon the stability of the c rystal.

A. Definitel y not! M any factors enter into
just how stable an osci lla tor is. They include
temperature, tolerances of capacitors and
other com po nents. crystal current , layout ,
and ma ny o ther fac tors. \Vhcncvcr this col­
umn has po inted out using high stability
c rystals in amateur equipment it is assumed
that the oscilla to r ci rcu it is properly de­
signed and will hold the desired tolerance.
Sin ce most I.m. gea r being sold o n the ama­
teu r marke t is an adaptation o f equ ipment

designed for Marine Service, it is likely that
the oscillato rs ha ve that inherent stability
(as required for type-acceptance for Marine
Service by the F CC ). T herefore, choice of
proper crystals by the amateur is the one
thing the ind ividual can do to help keep f.m .
rigs on freq uency.

Q. Airplanes make excellent f.m . shacks,
right !

A. G o back and re-read the August 1972
FM COLUMN to see how the FAA and ai r­
lines feel about thi s!

Final e
Inputs have slowed down a bit. Looks like

I'm going to have to take the camera out
and do some shooting m yself just to take up
space, hi . All kidd ing aside, this colum n re­
lies o n informatio n supplied by the readers
to keep it go ing. H ints as to what YOU want
to see herein a re WANTED. Suggestions,
projects, news, and photographs keep FM in
CQ. Have fun and see yo u next month.

73, G len, K9STH/5

ATTl/OTl Test Probe for $2.00
BY PETE WALTON,* VE3FEZ

H E RE is a handy probe for use in trouble­
shooting DTL and TTL digi tal integrated
c ircuit projects. If you haven't had too much
experience with digital troubleshooti ng tech­
niq ues you m ight ask, "Why usc a pro be?"
Since these ci rcuit s arc either in the ON
state with an o utput o f Ov., wh y no t just use
a v.o.m. Well , if you do use a meter for
troubleshooting digital applications you can
very easily be led up the ga rden path. Here's
wh y.

Figu re 1 represents a hypothetical trans­
mitter contro l c ircu it using a TIL AN D gate
and a TIL O R gate. In this c ircuit, if trans­
mitter high voltage is present, th e bias is o n
and either modulator I or modulator 2 is
ready. then all three inputs to the ANn gate
will be at ze ro volts. The AN D ci rcuit will
conduct and the T ransmitter Ready light
will be o n. However, if the lead com ing
from the OR block were broken at point X
then we would not have Ov. on the bottom
leg of the AN n; it would be float ing. Even
though all other eonditions seem to be met

• 421 Lodor Street. Ancaster, Ontario, Canada.

we would not he able to get the Ready light
on.

N ow out comes o ur station engineer wi th
his trusty meter to fi nd o ut why the trans­
mi tter wo n't indicate Ready. He puts his
rueter o n pins A, B, and C of the AN D ci r­
cuit and finds that the y are all at zero volts.
Even though the bottom leg is disconneeted
du e to a broken co nnectio n it will still read
zcro volts o n the meter and the poor fellow
will end up scratchi ng his head and saying
unkind things about the manufacturer. N ow
yo u can see why we can't trust a meter in
trouble-shooting dig ital circuits .

The TTLI DTL test probe described here,
o n the other hand, will indicate whether a
circuit Or input is at the zero or plus level,
o r if the ci rcuit is opcn. Power for the

A H.V.

"B ares AND

c
Iobd. 1

Mod. ' 1

"
and 2 Tr ans mi t t e r )

r ea dy ligh t
OR

Mod. 12

Fig . l - Hypothe tical digital contro l circuit.
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Fig . 2-Circuit of the $2.00 TTl/OTl test probe . UI -U.. is a single Signetics SN7400 quo d NAN D
gate , or equal. Circuit is constructed on a small pie ce of pe rf boa rd within a plastic ciga r tube. A
disca rde d test probe ti p is mounted at one end of the tube, while a momentary con tact normally
open push button switch is loca ted ot the o pposite end for Re set. Two flexible test leads fitted with

alligator clips are run thro ug h a hole in the side to provide powe r connections.

probe's logic circuitry is taken from the cir­
cuit under test through two I1cxible test
leads. Touching the probe tip to a circuit or
in put will cause ei ther of two LEOs in the
probe to be e nergized indicating that either
a zero (0 v. } or pl us ( 5 v.) state exists in
that ci rc uit. An o pen c ircuit wi ll be indi­
cated hy neither LED light ing. A push hut­
ton switch at one end of the probe resets the
probe logic ci rcuitry to its "ready" state for
the nex t lest. Th e probe wi ll also respond to
pul ses o f mo re th an about 10 ns, in addi­
tion 10 fixed levels. A pul se of this short
duration cou ld neve r be seen on a meter.

The faci tha t th e LED lights a nd stays lit
until the reset button is pressed is also hand y
as a trouble-shooting aid. Its usc is what is
called "baby sitting" in digital trouhle-shoot­
ing techniques. For example. suppose you
suspect that a certain fl ip fl op o r gate is
being turned on intermittently by a noise
pul se, The o nly way to prove this is to hook
the meter up to the output of the flip fl op or
gate a nd then sit a nd watch it to sec if the
circu it is being turned on . Not everyone has
the time to sit and watch a meter for hours
on end to see if a circuit is being turned on
or not. And even if you do have the time
you might miss it because it cou ld happen
so fast . This is where the babysitt ing featu re
comes in handy. Just hook the prohe up to

the o utput of the circuit and go away as
long as you want. W hen vou come back

•
look at the probe and sec if the light is on.
H it is then you know the circuit under test
has been turned on. Hence the probe has

been babysitt ing for you.
Enough about what it docs. now how

does it do it' Refer ring to fig . 4 , if you
touch the prohe ti p to a plus five volt level
the plu s live volts wil l he applied to the base
of transisto r QI ca using it to conduct. \Vhen
Q l is conducting, its collec tor will be at or
ve ry close to zero volts. This zero volts is
applied to pin 13 of NANn circ uit V ". Pin 12
o f V :I also has zero volts applied to it be­
ca use V I has not been turned on yet. Since
V a is a NA N D ci rcui t and both inputs are
now at zero volts it wi ll cond uct. \Vhen U :i
conduc ts the ou tput will go high or plus.
The plus pote ntial is applied to LED, and
the Plus light on the probe will now be
turned on . T he plus five volts applied to th e
probe tip cannot get to pin 1 of VI because
of diode D ,: therefore, the Minus light can­
not he turned on with a positive input.

Now touch the probe tip to zero volt s.
This m inus level is applied to pin I o f V,
through the diode. This causes the minus
N"S O circuit to be turned on in the same
manner as the plus circuit. To reset. Push
the Reset button causing pins 5 and I0 to
be grounded . An y time you ground the in­
put pin of a TIL NAN D gate it will cause
the o utput to go plus. Th is plus is then fed
back to the input pins on the SA :-.l OS , caus­
ing them to be deeondi tioned and the ligh ts
to be turned out .

Constructi on
T his IS very simple a nd should not take

i Conttnned 0" page 78 ]
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B Y COPT H OR N E MACDONALD," WIGNQ/ \)

S ()~fEOSE quipped that the Saturday
Slow-Scan net probably wouldn' t mee t that
dav. I don't know whet he r it d id or not be­
cause I wa ... in D ayton too. along with the
three net control sta tions ( K7~ IOV . \V9 ~

NT!'. and W IJ KF ) and perhaps a hundred
o ther SST \' enthusiasts. Don Mi ller ven­
tured that hy noon on that A pril 28th. when
the Amateur TV Forum ended, slow-scan
would not he the same. I had to agree. Boh
Suding. \VOl.~1 D. was scheduled to give uv
his predictions on SST V tech nica l develop­
ment... during the next two year .... but un­
for tunately was lied up with his doctoria l
exa m and couldn ' t make it.

Mike T allant. \V6~I XV. gave us more
than a glim pse o f th is futu re. however. in a
ta lk about the new fast-scan to slow-scan
co nverte r that he designed. M ike's converte r
lakes the video o ut put o f a standa rd unmod­
ified fast-scan vid ico n camera ( ..+ : J aspect
ra tio. ho rizo ntal scan and all) and co nve rts.
it into a I ::! S line. I : I aspec t rati o . R seco nd
sca n. am at eur slo w-scan pict u re ! F irst . the
uni t takes the fast -scan video signal and
co nve rts it . in a fa sl A to D conve rte r. into
a 5 hit dig itall y coded signa l. This means
th at for each pictu re eleme nt the re a re 5
hit" deccri bing the grey level o f th at ele­
mcnt . Since 2·' = J ::! . the system can differ­
entia te between 32 d ifferent grey levels­
eno ug h to elimi na te contouring. the "pai nt
bv num bers" effect. The " Magic" is su p­
plied bv two d igital shift registers . each
capable of ...toring I ::!SO '"'its. representing
the 256 picture clemen ts in one line o f the
fa« scan picture. It wo rk , like this . Line I
of the fast-scan p ic tu re is convened to di gi­
tal hits a nd stored in the fir.. t shift registe r.
(This take" o nly fl .' m icro..ccondv. j Th ree­
fourth ... o f this information i, "clocked out"
o f the ..hift reg! .. ter duri ng a 1/15 ..econd
per-iod . and it i ... converted back to an analog
signal in a D 10 " converte r. T his analog
signal is the video for line o ne o f the slow­
scan picture. ( O nly 3/4 o f the o riginal Iinc
is used , in order to make the conversion

• P.O. Box 4~ 3 . Rochester. Minn. 5590 1

from .1 :4 to 1: I aspec t ratio. ) The second
shift regis ter stores line J of the same fas t­
scan field tha t line I was taken from. T his
becomes the second line in the slow-scan
frame. By au tomatica lly switching "clock­
in" and "c lock-out" back a nd fo rth between
the two shift regis te rs . a lternate line ... o r the
fas t-scan field arc converted to slow-scan
lines without a break in the continui ty of
the slow-scan output signal. ~ I ike plans to
make boards and de tails available in the
ncar future. He estimated the to ta l cost o f
the I.e." at 5150 to 5200.

T he general feeli ng in Dayton W~IS tha t
the so ph istica ted SSTV gea r o f the futu re
will be heavily d igita l. D igita l because of
the rapid drop in the cost o f dig ital sto rage
devices. When we can alfo rd enough stor­
age 10 sto re two frames inste ad o f two lines.
it will be possible to co nvert fro m slow-sca n

Mike Tallant, W6MX V, ho ld ing the sig nal prcce s­
sing boards for his d ig ital fe st-see n to slow-see n
converter. His project wo n first prize in the SSTV

ho me brew contest a t Da yton .
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... you're a special breed. Always taking
things apart to find out how they work. I
Always wanting to know why they work
the way they do. The kind of guy who use
his head and his hands. I

If I
-k If that sounds like you, you've got a healyou I e start on an exciting future. You already I

_, , =~~:~~~~=:J:,fitable

to work ~~~t7&HOwellSchools
_ learn-at-home program can give you the

Withvour know-how you need to make it happen.

h
' 'd Get the facts.an 5 . ::the postage-free card now!
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507A

BELL Ei HOWELL SCHOOLS
4 141 Belmo nt. Chicago. II11n Ol5 60641

Put yo ur new skills to work on
the real thing- $I ,500.00 worth
ofcommercial-grade equipment !
\X'hen you're servic ing two-way radio
systems for aircraft or advising
trucking companies about their mobile Mail the postage-free card today !

lrcard has been removed. write:
All Elecl'vlJI("~ Home Stua y School

OEVRV InSTITUTE Of TECHnOLOGY

~EIt\:1JO" l-"h" i$ 3
rqlisln'OJ lr.OI.kmark of the'
Bel l & H.....'l:'l1 ( '......,,"'y.

Oscilloscope •
Professional technic ian's diagnostic
instrument.

Transistorized Voltmeter
Measures current, voltage. and
resistance.

troubleshooters and licensed communications system, you'll need
technicians for its massive two-way troubleshooting experience with the
communications system. real M cCoy. T his unique new

Or service equipment in your spare Bell & H owell Schools learn-at-horne
time for extra cash, F CC regulations program includes "firing line"
cou ld mean security and regular experience with professional,
income for you! commercial-grade equipment
But first yo u'll need practical, You can work with the equipment
career-oriented training. by attending one ofour special "hel p

sessions" or by dropping by one of the
T o get ready for your new career in Bell & Howell resident schools. If
two-way radio, you need: I) Career- neither of these plans is convenient,
oriented training; 2) FCC L icense ; you can have the equipment shipped
3) "H ands on" experience with to your home in retum for a $100
commercial-grade equipment. deposit, which is refundable when you
Bell & Howell Schoo ls now offers return It.
this unique at-home training program
that helps you get a ll three. (Sec FCC This is the equipment you'll w ork
License Warranty on attached card.) with during your Bell & H owell

You're probably a lready skilled with Schools training p rogram!
the tools you'll use in your new career. Commercial-Band FM Transcener
Bell & Howell Schools provides the . . .exactly the kind of two-way radio
theory and practical know-how you' ll be servicing in your new career.
you' ll need. Deviation M eter. . .model favored

You b~i1d your knowledg~ one by many working technicians to check
step at ~ u':le . And j ou pract ice your modulation of transmitted signal.
~ew skills m expcrune!1ts yow perform F requency M eter .. .highly sensitive
tn your own home - with Bell & H owell instrument used to check signal
Sch(lols.exclu~i~e Electro-Lab ~ frequency within precise tolerances
electronics tranung system! established by government standards.
NEW! With your first lesson Power Output M eter ... meter used
yo u get. . . a.lmost unive~I.ly by trained and
... me brand-new Laboratory Starter licensed technicians to c~eck power
Kit! A volt-ohm-meter (VOM) with ou~t - or wattage - of Signal.
design panels. modular connectors, ~bf?1mU7l~ Generator . . .a custom-
experimental pans, battery power d~lgned unit you .use to.generate test
source. Gives you "hands on" signals for transceiver alignment.
experience with your very first lesson. Bell & H owell Schools offers
You also b uild the improved Bell you these special advantages:
& Howell Schools Electro-Lab ~ H elp S essions Scheduled regularly
electronics training system . . . at the Bell & ~~owell Schools and in

G
· . many other cmes throughout the

.. .. Jives yc.lU troubleshooting ex- U.S. and Canada.
penence With preciSIOl.l instruments N ational Ca reer Placement Center
you assemble and use 10 your new H J 1 . b tha fi
career ' e ps you ocate a 10 t ts your

- background and interests any time
Design Console after you complete your program.
"Breadboard"circuits without V elerW15' Benefi ts We are
soldering for born solid state and approved by the state approval agency
vacuum tube experiments. for Veterans' Benefits.

S CUJm l Financial Aid We are an
eligible institution under the Federally
Insured Student Loan
Program . '""

•

r

' re a preny lucky guy. Vou know
ha t you like ( 0 do in your spare

e. How would you like being able
~ do it all the time - in a rewarding
t:YI career or maybe even a husiness
[ your own?
[T his unique Bell & Howell Schools
am-at-home program in two-way
Uio electronics communications wi ll
~e you the "tools" you need to have
le career you want - thorou gh
powledge ofelectronics, plus

~
ndS on" experience 'with $1.500.00

of commercial-grade equipment.
You'll need both to take full

~vantage of growing opportunities
two-way radio electronics

pmmunications. T wo-way radio
mmuruca tions is a vita l growth area
the electronics indus try.
And it's lucrative. Almost two
illion commercial two-way radio
stems now serve as vital

munications links for trucks.
anes, boats and taxis. 'The F CC

uires each system to have its
uipmenr serviced regularly by a
ensed technician.
Th at adds up to at least two
illion service calls a year for licensed
chnicians. !\ \aybe you. But you need
eer-oriented tra ining- and that's

here we come in.

CC Regulations are your key to
rewarding new career . . . or a

fitable business or your own!
s almost like having a reedy-made
arker for your ski lls. As a
II & Howell Schools graduate,
u' Uhave the technical know-how

need to take advantage of it.
\'(-'ith your FCC license, you could

'entually build your own business.
work for a top corporation that

s full-time on-the-spot

...

July, 1973 • CQ • 49



A view of the W6MXV scan converter with the
boards in place .

to fast scan with constant brightness pic­
tures , switching invtantlv from one slow­
scan frame to the next . When the cost drops
even further. color SSTV with a C RT dis­
play will he practical. One frame of storage
would let us build a sto p-mo tio n version of
~I ike's converter. Memory costs are now
approach ing a tenth o f a cent per bit. and
sti ll fa lling, so it shouldn't he too long he­
fore boxes that conve rt freely back and
fort h between fast and slow-scan are econ-

Don C. Mill e r, W9NTP, displaying the slow.tc-Icst
storage tube sca n-conve rte r tha t won second prize

in the homebrew contest.

so • CQ • J uly , 19 73

omically practical. Mike s fast- to-slow con­
ve rter is a most we lcome "fi rst" that makes
us realize tha t some of these th ings we'd
like to do arc economically practical today.

Ho me b re w Co ntest
M ike', converter won first prize in the

homebrew contest. Tapes of the converter
output produced excellent pictures . but
unfortunately. one of the boards was darn­
aged in transit to the show. so we didn't gel• •

an on-the-spot demonstration . ( \\'ith over
60 I.e .'s in the unit. damaged wires arc not
only easy to come by, but hard to lind!)

Second and third prizes went to SSTV
pioneers. and co-authors of the very in­
formative Slow-Scan Television H am/hook :
Don C. I\l ill"" \\,9 NTP, and Ralph Tag­
gert , \\'BRDQT. Don's project was a slow­
","can to fast -scan scan-converter usi ng the
Thomson-CSF T I\ IE 1238 single gun stor­
age lube. This tube is simi lar in principle to
the Princeton Prod uc ts Lithocon lube. and
RC A's Alphecon, in tha t it permits o ne
frame o f slow-scan infor mation to be written
on the target, and then read-off non-des­
tructi velv over a period o f several m inutes
into a fast-sc an TV monitor.

Ralph T uggcrr's project was a solid state
triggered -sweep moni tor using standard
co mpo nents. To ass ist those who would like
to build the mon itor, he is m aking ava ilable
a glass-epoxy e tched c ircuit board. sche­
matic , parts layout. and instruc tions for
59.95 . The same package with the board
wired and tested is 599 .95 ( Hi s address is
.15 15 Oakwood Dr., O kemos, Mi ch. -18864 ) .
Ralph said that hi" particula r thrust th ese
days is simple, reliable equipment to help
people get started in SSTV. Bravo!

Other interesting projects were a very
nicely packaged moni to r by \VA91\IFF, and
a direct view storage tube monitor using a
H ughes Tonotron by Him Hicks, K-IJPE.
Other speakers were \V9NTP-who talked
about fast scan techniques. and \V4TB­
who described his "Trix Box" special effects
generator. I spoke about using our hard­
ware as a tool for serious interpersonal com ­
munication (Sec "SST\': Tov or T ool?".,
page 5, this issue).

Calling ond Wo rking Frequencies
Ralph T aggert moderated a panel that

fi elded quest ions from the group attendi ng
th e AT V fo rum. Among the matters dis­
cussed was the choice o f SSTV opera ting



frequencies. Several points were brought
out. Congest io n on 14230 is extreme. Slow­
sca nners a rc Q k M ing other slow-scanners,
and even the Saturday SSTV net. It is al­
most as though some slow-sca nne rs feel tha t
they must o perate o nly o n that one fre­
quency. Th is, of co urse, is not so . There was
general agreement that 14230, and the gath­
eri ng spots in other bands. sho uld be used
o nly as call ing frequencies. and that o nce
having m ad e contac t , SSTVers sho uld move
off the call ing frequency to ca rryon QSOs.
T wenty meters has specia l problems, 14230
was selected long ago when there were other
lim its to the SSTV port ion of the band . In
Dayto n th ere was a co nccnsus that it would
be best fo r SSTVers, as well as DX ers, if
we mo ved the SSTV o peration s up th e hand,
preferably ahove 14250. The problem is
that 14230 has been well puhlieized , a nd is
difficult to abandon o ve rn ight.

Ra lph pointed o ut that 40 mete rs will be
ca rrying more SSTV as the sunspot cycle
approaches its m inimum. The present calli ng
frequency of 72 20 kH z is very poorl y lo­
cated for eveni ng o pe ra t io n becau se of the
European broad cast and jamm ing sta tio ns
in that part o f the hand . He suggested a
new calling frequen cy of 7 171 kH z ( easy to
remember ) and it was enthus iast ically en­
dorsed by the group. Tahle 1 is a sum ma ry
of what I understand to be the desires of
the majority of slow-scanners in the m atter
o f o pera ting frequencies. It reflect s not onlv
the expression of the group at Dayto n, but
also of letters I have received from both
slow-scanners and DXers. Let's give it a try
and review the situat ion at Dayton next
year .

New Nets
A few months ago I th rew out the idea

of a n ISB net in which individuals would
prepa re SSTV programs to be t ransm itted
via simultaneous voice and SSTV to the
others in the group. Bob Gervcvack, W 7·
F EN, has suggested , as a first step, that we
sched ule an ISB get togethe r Sat urdays on
20 m eters. H is idea is to sched ule it to
o verl ap the time of the regular SSTV net
somewhat, so that those a ro und for the reg­
u lar net could get a taste of ISS operatio n.
Let' s try this out in September.

Now in the fina l planning stages, and
hopefull y read y-to-go in September, is the
New D irect ions Ro und table, It wi ll bc a
gatheri ng place for those of us trying to

Ra lph Ta gga rt, W BBOQ T, a djusting his solid .sta te
monitor that won th ird prize .

make positive changes in our own lives and
in the world around us. We will deal with
goals and values and life choices. We' ll ex­
plore new vocations, and world prob lems,
and possible solut io ns. We will , as FCC
Commissioner Nichol as Joh nso n put it,
"sha re with each other such incomplete a nd
imperfect insights as we've evolved." For
resources we 'l l bring in non-h am s having
so meth ing worthwhile to say, on tape o r in
person. We'll go into our own personal ex­
perie nces and ph iloso phies. A nd we'll do re­
views and sum ma ries of books and maga­
zi ne art icles we wa nt to share . Slow-scan
will be used whe n and where it adds to
co mmunicat ions effectiveness. but voice-only
people will feel at home too. W hat we' re
wo rk ing towa rd is a forum that breaks geo­
graphic barriers : a forum where forward

Table I-SSTV Operating Frequencies

Calling Suggested W o rking Freq.
Freq , Ground rules

3845 ( k H z ) Expand opera t ions up and
down from 3845, p referably
up the band.

7 171 Expand operations up and
down from 7171 as necessary
to avoid fo reign broadcast
stat ions.

14230 Ex pand o perations up the band
only, preferably above 14250.
Expa nd operations up a nd
down from 2 1340.

28680 Expand operations up and
down from 28680.

Ta ble l-Revise d slow-see n ca ll ing frequencie s,
and suggested g ro und rules fo r selecting a wo rk­

ing fr e quency.
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Llgh t - t ight enc losure

A view of the P.e. boa rd fo r Ra lph' s mon itor. Se e
te xt for info on availabil ity.

IContinued on page 78 ]

C RT spot size must be small enough for th e
transparency size used. Ideally, the spo t d i­
ameter should be 1/1 20 of the transpa rency
height. o r less. W ith a 3" electrostat ic tube
such as th e 3 RP7 o r 3 RP I I it is possible 10

achieve a spot size o f .0 I5 inch or less. A
3" tube lends itself well to a 2" X 2" raster.
If we divide 2" by 120 we get .0 167 inches.
so the 3RP-tube meet s our spo t size require­
ment for a 2" raste r. Two inches is also a
fo rtunate size photograph icall y. T ype 120
and 620 HIm produces 2 ~ " X 2 ~ " ncga­
lives. giving just e nough border to tape the
negat ive, or the positive t ransparen cy to a
homemade ca rdboard 3" X 5" frame . (Thi s
size HIm. incidentally. fit s both exotic cam­
e ras li ke the Hassctblad and Rollci. and
antique Kodak fold ing and box camcras.)

W hat happens if we try to put a 35m m
transpa rency up agai nst a 3" C RT ? It de­
pends o n what the C RT spot d iameter really
is. T he 35mm pict ure he igh t is about 15/1 6
inch , \ VC would have to shrink our ras ter
down to this size. and un less the spot d iam­
cter is .now· or less, the raste r lines wo uld
overla p each other. and the resolut ion would
he less th an optimum. If 35 mm is yo ur
mediu m and you' re look ing fo r a fast way
10 get on the a ir. I'd give it a try. Fo r
serious 35m m work, however, consider ge t­
lin g some lenses into the ac t. More on that
later,

W hat if yo u're using a 5" o r la rger C RT'?
You wi lt eithe r have to shrink th e raster
down to 2" X 2" . or usc a larger tra ns­
parenc y. If you shri nk the raster. you m ay
lose resolu tion due to excessive spot size.
depending upon th e part icular C RT. If you
keep the raste r la rge . yo u'll have to borrow
sornconc's 4" X 5" press came ra , or have
a photogra pher frie nd m ak e you some 4"
X 5" posit ive t ransparencies using his en­
large r and a slow speed 4" X 5" film . Of
course. with a ny size C RT . yo u can m ak e
hand d rawn. or dry t ransfer lett ered , ace-,

tat e t ra nsparen cies. You could even write
with a black chi na m arking pencil right on
the C RT face . for ins tan t line d rawings and
written messages.

Whatever sized transparency is uscd. it
should be placed in d irect contact with th e
glass faceplate. This is to reduce parall ax
a nd m inim ize the loss of reso luti on that
parallax ca uses. Pho tomultiplier placement
is a com prom ise. I f it is placed close to the

Ca r dOOclr Cl sl i de eount
IloId l ng posl t l ve o r
nega ti ve t r-ensper-encv

~~::::::~ 1J.-""-' 9 311. phot omul tipli er ,
masked b lack e~cept t or
ito x I" opening o ve r
phOtocat hode

B"

L
) ---jr-l Shor t cer stst eoce

phos pho r CRT

Fig . l c-Simple st for m of flyi ng_spo t sca nne r
o p tical syste m, where a transparency is p la ce d

d irect ly agai nst the CRT facep late.

Flying.Spot Scanner Opt ics
Transparencies In Conlact With The CRT

SSTV tak es us int o some un famil iar tech ­
nical a reas . Opt ics is one of them , If you arc
a phot ograph y bug you've got a head sta rt.
hut even if yo u're not. it isn 't hard to learn,
enough basic o ptics to tackle a horncbrcw
project like a n FSS. The simplest optica l
system is shown in fig. 1. T he idea is to
avoid the necessity of using a lens bv plac­
ing a t ra nspare ncy dircct!v on the face of, .
the C RT . It works (and works vc rv well ) if
a few basic requireme nts a re met. "First . the

looking people ca n sha re ideas. even if living..
fa r awa y from each o ther. Check the Scp­
tcmbcr col umn fo r time a nd frequen cy
speci fi cs, or d rop me a linc.
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"Live" SSTV
pic photo­
graphed trom
monitor. Un­
retouched.

Fully meets all
accepted SSTV
standards.
Compatible.

Exclusive !
Built- in,
casette-type
recorder.
Ready
Instantly

,
Camera is
supplied with
quali ty f / 1.9.
25 mm lens. No
ex tra charge.

Avai lable­
camera with
high quality
videocon for
"live" or
"sti ll " pies.

Monitor con­
nects to spkr
or phones for
receive-to
mic input for
transmit.

LINEAR
SYSTEMS, INC.
220 Airport Blvd.
watsonville ,
CA 95076.

Audio in... and out
NO MODS!!

SCANVISION
SLOW·SCAN

-

•

Now-unexcel led picture performance with exc lusive­
feature equipment of highest quality in wh ich the
most advanced SSTV techniques are expert ly ap­
plied- SSE Scanvision. Here, carefull y considered
design has simpli fied operation to the point where
the non-engineer radio amateur can have his SBE
Scanvislon mon itor connected and start en joying
sl ow scan in just a matter of minutes.

Most of the many hundreds of 58 TV'ers now active
on the air agree that the full excitement and enjoy­
ment of SSTV can best be realized only when a tape
recorder is- part of the system. Incoming pies are
taped for future viewing on 58 monitor-pre-taped
pictures. scenes, I-D-can be transmitted. So-s-ex­
clus ive!-every SSE Scanvision monitor has a cas­
sette-type tape recorder built-in-w ired- read y to go
and se lec ta ble with panel sw itc h. Here is the ult imate
in conve nience .

sse Scanvlsion is conserv at ive-re li a ble, w ith pic­
ture-pro ved c ircuit ry and is all so lid-s tate except for
the scope tube in the mo nito r and the videocon pic­
ture p ickup tube, he art of the 5 B-1CTV c ame ra. Both
tubes a re standard types w ith predictable c harac te r­
istics-not su rplus.

H igh quality is everyw he re eVident-throug hout. the
to-be-e xpected sse approach- fastid io us- profes­
sional. The sse Scanvis lon, 5 8-1MTV M onitor . com­
ple te wi th casette rec order and 5 8 - 1CTV Camera w ith
f/1.9 , 25m m lens, connect w ith patch cable to com­
p rise a system. Units are also separate ly available.

SEE SCANVISION AT YOUR SSE DEALER

July, 19 73 • CO • 53



up. Incident ally, fo r all o f you la rge users ,
100,000 pieces will cost 17¢ each ! The Hew­
lett Packard part number is 5082-4850/4484
and the devices a re in stock at H I' d istribu­
tors.

In fig . 2 we show how to hook up a typ ical
LED. T hc va lue of the d ro pping resistor is a
funct ion of the voltage available, current re­
qui red by the LED, and operati ng voltage of
the LED. All of thc LED parameters a re
available from their data sheets and you
should obtai n the one perta ining to th e LE D
vo u plan to usc.
• We have received two items that we would
like to comment on at thi s t ime. The first of
these is Calalog #73 of G & G Rad io Elec­
tro nics Co., 45-47 Warren Street, New York ,
N .Y. 10007. These people, in business since
1920, have a 24 page catalog with a host of
reason ab lv priced government surplus item s
th at shol;ld make any experimente r quite
happy. All of the old sta ndbys from ARC-5's
to SC R-522"s to LM's etc., a re there as are
m any accesso ries fo r these . Some of G & G 's
more interesting items a re a M' Elroy Auto­
mat ic Kever fo r code practice ($9.50 ) , a
complete A PN-9 or A PN-4 LO RAN system
(great for you yachtsmen ) in new condit ion
fo r $59 .50, and a bunch of 3 and 5 inch
C RT's, all new, for prices rangi ng from S1.95
to $4.5 0 each. Write to th em at the above ad­
dress for a cat alog.

Remember that great breadboard being of­
fercd by E I Instruments, 61 F irst Street,
Dcrbv, Conn . 0641 8? Well, they now have a
few accesso ries to m ake using their bread­
board even easier. The BP-24 pin is a so lder­
less reusable ada pte r that allows the use of
leads up to # 16 ga uge in the breadboa rd .
Thi s means th at you can now use elcct roly­
tics, I a nd 2 watt resistors, and other similar
items without deforming your breadboard .
The BP-24 's a re $8 .95 per 100 pieces. Also
avai lable (for the lazy ones) is a set of 160
pre-cut # 22 black and red jum pers in lengths
of I " to 12". Cos t for these is $4.95 for the
package. You might wri te to EI for detail s
on these as well as the SK-IO breadboard .

On the sem iconducto r scene this month we
have severa l interesting offerings.

F irst of these is a new group of low cost
dual N chan ne l insu lated gate M OS FETs
from Tex as Inst ruments, 13500 N . Central
Expressway, D allas, Texas 75222 . These de ­
vices are intended for high frequenc y use,
have internal protective d iodes, and come
matched, in TO-1 8 cans . We do not have any

lea ds

Red di ff use d
ptas tic lens

;::::::;1 Pl as tic base

Fig . l-A typica l LED package.

BY IRWIN MATH,* WA2NDM
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MATH'S
NOTES

O NE of th e more inte resti ng devices to
come along is the light emi t ting d iode o r LE D
as it is usua llv referred to . Th is device is a
spec ially fab~icatcd scm i cond ll c~o r ~i?de
with the un iq ue ability of producing vi sible
(o r in fr a red ) radi at ion when su itably fo r­
ward biased .

Because th e LE D is a sem iconducto r, it
has ma ny of the desirable feat ures of one. It
is ruggc:I, small . operates on small amounts
of c l~;rcnt. and has an ext remely long life.
These feature s make it a strong contender as
a replacemen t fo r the mi niature incandescent
la m ps so widel y used as indicators today.

Light Emitt ing Diodes arc made of com­
pounds co ns isting p ri ncipally of gall ium . ar­
senic. and phosphorus as well as other sub­
sta nces . The percen tage of each clement
determines the co lor of the LED. and at pres­
ent. red, ye llow, and gree n devices are avail­
able com mercia llv. In an attempt to replace

•
the incandesce nt lam p, pack ages other than
the one shown in fig . 1 have bee n developed .
T hese consis t o f units that look like and inter­
cha nge mech anically with the 1'1 3/ 4 mini­
ature lamp as well as ones th at interchange
with the somewha t less fami li ar cartridge type
lamps. As t ime goes on, no doubt LED's will
also be produced in the othe r, more famili ar
lam p sty les.

F ig. I is a drawing of a typical LE D as sup­
plied by Hewlett Packa rd . Thi s de vice pro­
duces red light and only cost 55e for lots of
1-99 . 37c for 100-999 and 33e for 1000 and
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Fig. 2-The hookup of a l ED.
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more data this soon, hut the 3N211, 3N212
and 3N313 only cost 90c, 90c and 95c each
in 100 quantity and T I will he glad to send
data sheets at no cost.

Another new items is a tachometer/pulse
repe tition in tegrated circuit, the S\\'78 1.
being olTercd by Stewart Warner M ic rocir­
cuits. 730 East Evclvn Avenue. Sunnvvale.• •

California 94086.
This 14 pin DI P device, shown in a typical

hookup in fig. 3 is actually a special purpose
monoslabIe multivibrator whose output is in­
dependent of tem pera ture of voltage varia­
t ions. In the circuit shown, a chain of input
pulses results in a series of uniform pulses
that are easily integrated by a panel meter to
give a n analog representation of the input
pul se ra te. For usc as a tachometer, input
pulses wou ld be tapped from the d istributor :
for o thc ruses pulses wou ld come from the ap­
propriat e ci rcui try. Potent iometer RT co n-

Ou tpu ' "ots e ..id fl' '" O.91 RTC T

Fig. 3-The hookup of the SW781 integ rated cir,
cuit d iscussed in the te xt .

Improved AGe For The
Allied Radio Shack 190 Receivers

watt resistor. It i~ suggested tha U.i :-. 100 K
shunt on the outpu t of the fi rst mec ha nica l
filter be re moved. \Vhile this resistor tends
to suppress 10 some extent the slight tun ing
peaks which occur on each side of reson­
ance of the titter, it also tends to generally
reduce the selectivity of the fil ter a nd more
important. the sensitivity of the receiver.

T he final modifica tion is designed to pro­
vide more control in the r.f. stage where
control is most valuable. Remove R :; 10 K
a.g.c, feed resistor and replace with a I amp
silicon diode. Remove Rfi 33 K a.g.c. voltage
divider and replace with l OOK lA watt .
This combination will result in a mo re rapid
decrease of a.g.c. voltage as applied to the
r.f. a.g.c. amplifier with an increasing sig­
nal, and consequently greater a .g.c. corn­
pression in the first r.f. stage. The loga rith-

[CO"'ifllll'd all page 82J
" Chief Engineer. WK RT Radio. 44 Owego
Street , Cortland. N.Y. 13045

BY BRUCE L. MACKEY '

o UK first article in the M arch 1973 issue
dealt largely with improving the Allied
Radio Shack 190 series receivers with re­
gard 10 s.s.b. performance. This one will
deal with improvi ng the overall a.g.c. char­
acteris tics for all modes of reception. The
modifications outlined here in conjunction
with those listed in the initial article will
produce an a .g.c, curve wh ich will hold the
audio output to within 6 db for signal varia­
tions of 150 db.

In the a.g.c, circuit itself the following
modifications should be made. Replace TH :! .
a 10K thermistor with IOOK ~ watt resis­
tor. Rcplacc C,,,, (I rnf ) with .0 I mf 50
v.d.c. This will increase the sensi tivi ty of the
a.g.c. amplifier. To reta in S meter calibra­
t ion cha nge R", 430 ohm to 150 ohm \4
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Some Ideas for Monitoring
A.C. Power Lines

BY J OHN R. NELSON,* WB~AIK

to power a n audio oscillator long enough to
produce a warn ing tone. The o ne J built
produces a tone which is aud ible three
rooms away. The duratio n of the tone de­
pend, o n the va lue of C". I used 2900 mf
and the tone lasts about o ne second. A
larger C, would produce a longer tone. •

'8 'Fig. 1-Visual line voltage failure monitors. (A) This
ci rcuit p rote cts a ga inst occasional line voltage dips
which ca n give fa lse indications. (8) For ma ny
simple applica tions thi s circuit will suffice , a lthoug h
it is susce ptible to fal se triggering from a ir con.
ditioner sta rt-ups, etc . K1 is a 11 5 v, a .c. s.p.d.t.
rela y. Pilot ~ht PL \ is a neon la mp with built-in

dropping resisto r.

" ,,,,
i

PLi

687

J 5 1
, Se t

'A'

l l NS 47 ,!5 ,
~

25)IISv. Se t
a.c .

•b .ell' ! ", SCR
2S 0v.

~ Gl
? C' 0

1200

' 700 35th Street, No. 288, Marion Iowa 53202

Y a u loo k at your 24-hour clock which
you had so carefully set w ith WWY , and
wonder whether a momentary line failure
has destroyed its accuracy. Or yo u check o n
a digital projec t which has been ru nning on
your bcnch and wonder if it has "lost its
m ind" because of a power in te rruption.
Docs this or a sim ilar situation so und
famil iar? If it does. then you need a moni­
tor on your a.c. power system.

A few par ts from yo ur ju nk box an d a
few m inutes of assembly time arc all it
takes to co ns truct the simple circuits of fi g.
I (A ) o r I ( B) , In eithe r case you plug the
circu it into the a .c. line and press the SET
butto n, lighti ng PL ,o If there is a line fail ­
u re, ! lL t goes out and will no t come back
o n when power re turns.

The c ircuit o f fi g. I ( 8) is simple r, hut
fig . 1(A) has a couple of other advantages.
First o f all it consumes less power than fig.
1(8), especially if a neon bulb is used.
Secondly C t causes a time delay on shut-off
so that transient sags in line voltage (such
as those caused by an air conditio ner sta rt­
ing up) will not trigger the circ uit.

If you have an applicat ion where power
interruptio ns are c ritica l and you need to
be warned of them instantl y, you may want
to build an audio alarm line mon itor similar
to tha t shown in fig. 2. In th is circu it, a
power fa ilure de-energizes K I allowing C:,:

e r

"

CR, I
0'11 ':>v. IS PLi IN547

J8DK
0 ,

e.c , K! 2NI 61 3

I C, • 10 01'.
I 6 .811" lOv. I
I 2S0v. Spea k
I • C' (8 ohm, 5 1 I

'2K 290Qm f,
Se t 12v.

' -.,.Dlm !

.
Fi g . 2-An audio oscilla to r coupled to the simp le circuit of fig . 1(8) g ive s a n a lerting to ne in the
e ve nt of a momentary powe r fa ilure. The durat ion of the tone is gove rne d by the si ze of C2• O 2
is a De lco PNP aud io t ransisto r (a ny PN P a ud io powe r transi sto r may be use d); K1 is a 115 v.

s.p.d .t. re lay.
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BY J OHN A. ATTAWAY.' K4IIF

F RO~f the low input of new wAZ applica­
tions th is month. it appears that many
DXcrs are taking ad vantage of improving
we- at he r (0 catch lip on outside sports. \ \' ith
declin ing sunspots and the usual m id-summer
propagation doldrums there probably wo n' t
he a lot of activit y this month either. July
is normally a disappointing month for DX
and we expect poor condi tions, particularly
on 10 and 15 meters. H owever. there will
he openi ngs from time to time and the secret
is to he liste ning a t the right time. If you
can't stay ncar yo u r receiver this will be an
excellent t ime to stay in touch with CQ'J
propagation forecast s. A sim ple phone call.
a ny t ime day o r nigh t. to A rea Code 5 16.
RX3 -6223 . will give you the latest propaga­
tion outlook . If cond it ions appear di sm al
you call catch up on your sleep instead of
spend ing half the nigh t listening to a hal f­
dead hand .

· P.O. Bo x 20 5. Winter Haven . FL BXXO

Charlie Smith, WN4UCC. with his neat rig at the
University of Georgia. Charlie plans a DXpedi·
tion next year and hasn1t ru led out BY-la nd . He
is the first Novice to earn the USA.CA Award

e nd orsed All Novices-A 1.
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OX Hall of Fame
G us M. BROWNtNG, W4BPD

ov. I . 1967
JOliN M . C UM MINGS. W2CT

MARCil 23. 1968
SrEWART S, PER RY. W I BB

AUGUST 16. 1968
R'CII .ARIJ C. S"ENCELEY. KV4AA

MARCH I. 1969
DANNY W U E. V P2V H

SEI'T 15.1969
H. D.H E SrRIETER. W4DQS

MAY 23, 1970
STUART M EYER. W2GHK

OCT. 3 I. 1970
~t ARTlN LAINE. OH2BH

JAN . 22. 1972
C. J . (JoE) H U Et R. W40P~1

M AY 8, 1973

Info rmatio n for the CQ DiaJ-A-Prop pro­
pagation forecasts is supplied oy PRO PAGA­

T10~ EDITOR George Jacobs, \V3ASK, who
is internatio na lly famous as an expert in
Iorccaxu ng hand conditions. D ial-A-Prop is
a su pplement to George's regular monthly
column in CQ , a nd predicts co nd itio ns o n
160 ·2 mete rs for a o ne week period, Mon­
day th ro ugh Sunda y.

De Extra
'1he recen t ca nce lla t ion of the DXCC

Pho ne A ward by the ARRL will pro babl y
help the CQ DX Award program where
both S.S.H. and C W. awa rds arc offe red.
Howeve r, this ac tion seems un popular with
most DXe" despite the fact that the
League's DX A dvisory Committee made the
recommendation. Consequently we asked
the members of the CQ DX Awa rd 's Advi­
respective arcus. Each member of the CQ
reception areas. Each member of the CQ
Committee represents a m ajor DX club and
it was felt tha t a "grass roots" sam pling
wo uld be interesti ng.

The CQ Committee was first asked to
pass on the p ro priety of comments by this
column. The vote was 3 to 1 in favor o f
expressing an opi nion. since the Committee
feels tha t as the League is not a private
organizat io n the DXCC awards belong to
all members. Each Co mmitteeman made a
few comments o f his o wn, a nd these arc
more eloquent than anything this writer
could say. A short sum mary follows with
p ro-phone DXCC opinion listed fi rst .



The CO OX Award Program

Endorsements
C. W .: W4YWX- 300.
5.5 .// .: K3GK U- 300 and DL6KG - 275.

Com plete ru les for the CQ DX Awa rd
Progrurnv may be found on pg. 58 of the
Ja nuary. 1971 issue. A pplication blanks and
~op l es of I.he rul e,s may be obtained by send­
m~ a buvincvs size.. self-add ressed sta mped
enve lo pe to the Assistant DX Edito r . P.O .
Box 127 1. Covi na. CA 9 1722. or 10 'he OX
Ed itor, P.O. Bo x 205 , Winter Haven . F L
33880.

The la te Mr. Cha rles J. (Joe) Hiller, W40 PM,
re cently elected to the CO OX Hall of Fa me. See

story o bove.

OX Hall of Fame
T he CQ OX Awards Adviso ry Com mit­

tce is pleased to announce the election o f
another prominent OX er, Cha rles J. (Joe )
H ille r. W40PM. to the selec t list co mpris­
109 the OX H all of Fame.
. Joe H iller was an amateur who literally

lived OX from the day he was fi rst licensed
in 19' 6 until his death in 1972. H e was in­
stru me ntal in fou nd ing the Virginia Century
Club. o ne o f the most prom inent OX clubs
in the U.S.• and was a member of the first
CQ OX Awards Ad viso ry Com mittee in
1967.

W40PM was a quiet man wh o worked

o n phone 'he demand for the phone award
will increase, not dec rease."- K5 A A O

"T he Northern Ill ino is OX Association
o bjects to eli mina tion o f Phone OXCC and
has petit ioned A R RL for a reconsiderat ion."
- W9 0 WQ

'" app reciate the workload invo lved in
the OX program but it doesn 't justify this
ac tio n. It is suggested that a few industry
proven clerical systems be installed to re­
place the ponderous one man methods which
preva il a t the OXCC desk in Newington."
- WOY O B.

"We sho uld not comment. T he members
will m ake their feelings known."-WIWY

'" a pprove o f the Com mittee's act ion. No
comments to the League are nccessary."­
K6A HV

"T hey arc probably economizing. It would
be a waste of time '0comment."-W3GH O

The above represent a ll of the Co mm it­
lee members wh ose comments were received
prior to press timc. Feelings a re so strong
o n this issue tha t possib ly Pho ne OXCC
will have been reinstated by the time this
colum n reaches vou.

o

5.5.B. OX
272- Wn IPK
273- WIlLJF
274- W6EL

C.W. OX
114- 3B70 A
115-3 1180A

" Pho ne OX CC should be continued .
Man y people have wo rked for yea rs to
ach ieve the Phone OXCC Ho nor Roll. T hey
arc most unhappy over the ca ncellation,"
- V E3G MT

"We were shocked and distressed ove r
cancellatio n o f OXCC Pho ne. This is a
giant step bac kw ards which ad verse ly affec ts
a ll present ho lders o f Pho ne OXCC certifi ­
ca tes as well as the countless number o f fu­
ture aspirants. This act ion should be chal­
lenged by all OXe rs ."-K lO RN

"A ltho ugh I'm no t a phone man I feel
that Phone DXCC should he co nt inued and
I have so advi sed m y Direc to r a nd the DX­
CC Ad viso ry Commi ttee. It's their business
a nd stric tly up 10 them now."- \V2GT

"T he OX CC Committee should be th ink­
ing of thi ngs to add to the program , not
elim inat ing an established awa rd which is
very popular. W hy not a 5-band 2-way s.s.b,
DXCC and a 5 -band 2-way c .w. OXCc.
T he Natio nal Ca pi tol OX Associat ion vo ted
100 % in favor o f keeping DXCC Phone."
- W4 WSF

"The Phone H ono r Roll is much to ugher
tha n mixed and should be continued. If
space is the problem. pu blish one list one
month and the o ther list the next month ."
- W4 N J F

" It wo uld have bee n better to m ake the
c: w: certifi~a~c more meaningful by estab­
lishing a minimum % of c .w. confi rmations,
Under the present regulations one c.w. QSL
will qual ify you for the c.w.-phone award .
Require 75% c.w. contacts and it will give
c.w, DXing a rea l boost."-K4AEB

"With m any OXpedit ions operat ing onl y
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The WPX Program

WPX Endorsements
S.S.H.: W9DWQ- 900. W3DJZ- 750. WA6­

AH F- 650, W3YH R- 600. W8PQD­
550, WB4SIJ --I50 and WA5VDH- 400,

C .W.: G2G ~ I -800. K0DEQ-450. SM6­
HZE- 400. KIWJB- 400 and WA4EPM
350.

.l1ired: W9DWQ - 1100. W8ROC - 950,
W3PVZ- 950. W8CNL- 600. WB4SIJ­
500 and K0DEQ- 500.

VI'X: WDX5FEH - 350.
A frica: W4HHN.
Asia: Y U IAG and W4HH N.
Eu rope: YUI AG and WA3G NW.
North A merica: WA5VDH.
Ocnm;a: D K2HL.

Complete rules for WPX. WPNX and
VPX may be found on pg. 67 of the Feb­
ruary , 1972 issue. Appl ica tion bla nks and
reprints of the rules may be obtai ned by
sending a business size, self-add ressed
stam ped envelope to the Assistant DX Ed­
itor. P.O. Box 1271 , Covina. CA 91722, or
to the DX Ed ito r, P.O. Box 205, Wi nter
Haven. I'L 33880.

eludi ng deleted countries, was 340.
Prior to his ret irement Joe was a Lieuten­

ant in the U.S. Coast G uard where he was
in charge of LORAN equipment.

Rare and Unusual Prefixes
lie - Prefix hunlers also chasing the WAHC
Awa rd will be pleased by the level of activ­
ity from Ecuador. Some HC prefixes re­
ported are as follows : HC 2CN . HC 2PT,
HC 3\VD, HC4 LL, HC5ND, H C7B A, H C7­
RD and HC8PS are in the H alo Net, meet­
ing daily at 1730-2000 GM T on 21 390 kHz
s.s.b. : HC4 PB is on dai ly at 2330 GM T on
14170 s.s.b.: HC6SH is also on s.s.b. and
has been reported on 14240 at 2330: ten
meters offers a shot at HC8FN who operates
around 28600 on s.s .b. ; H C9WC was re­
ported on 14 130 s.s.b. at 23 30 wh ile H Cll'­
H M was logged on 14 190 at 1800 GM T.

HI'4-H P4 RC is a good prefix catch from
Panama. He has been reported on 38 10
kHz around 0300 GM T a nd 14203 at 1230­
1300 GM T.

WT 3- WT3REE was activated again May
17-20, 1973 by the Indiana County, Pennsyl-

Mixed WPX
386- PAPVB

VPX
52- DL- 14077

C.W. WPX
1237- 3H8DA
1238- K9DDA

WPNX
56-W 810T
57-W 7UMU

5.5.B. WAZ
1080 WA5VDH 1083 9H4G
108t... DK I DY 1084 ,WB9DVV
1082.. DL2JO 1085 VE6SB

C.W.-Phone WAZ
3532 W6DOT 3537 DJ4VO
3533 .JA3QXH 3538 DJ6BW
3534 W6HQN 3539 DJ IKV
3535 WA7BPS 3540 W70R H
3536 ,WOYUA/4 3541 0 K2 BKL

The WAZ Program

behi nd the scenes as a QSL Manager, a
supporter of DXpedit ion efforts and was
active in obtaining equipment for overseas
operators wh ose stations were limited. As a
QSL Manager he kept regular sehedules
with FM 7WQ, FM7WF, 8P6CC and other
stations wh ose cards he handled. A postcard
o r a phone call to Joe would gua rantee a
sked fo r a ny DXer needing a contact with
one of Joe's stations. He was also an active
member of the Intruder Watch .

As a D X opera tor Joe was incomparable.
When he passed away last year he was on
top of 3 W PX Honor Rolls. Less deleted
prefi xes, hi s Mixed Honor Roll count was
11 62 prefixes, h is S.S.B. WPX count was
1075 prefixes and his C .W. WPX H onor
Roll count was 950 prefix es. He was also a
member of the CQ C.W. DX Honor Roll
with 307 countries confirmed and the CQ
S.S.B. DX Honor Roll with 314 count ries
confirmed. H is all t ime country total , in-

Com ple te \VAZ ru les a re shown on pages
64·66 of the Jun e, 1970 issue. Applicat ion
blank s and reprint s of the rules may be ob­
tained by sending a self-add ressed , stamped
envelope to DX Editor, P.O . Bo x. 205, Win­
ter Haven, F lorida 33880.

Jess Marino, Y83AAY. just before he went Q RT
from Surobaya, Indonesia lost fa ll. Jess gave

ma ny DXers a new one .
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CO OX AWARD HONOR RO LL
The CQ OX Award Honor Roll recognizes those

DX ers who have submitted proof of co nfi rmat io n
wi th 273 o r more countries for the mode indicated.
The ARRL DXCC Country List, LESS DELETED
C O UNT R IES, is used as the co untry sta nda rd . The
tota l n um be r of cur rent co u ntries o n the DXC C list
as of this listing iii 320.

C W.

K 6EC 31 5 \\"tl'A U B 302 \\' 4 BQY ........... 294
W 6W 3 15 IH..3RK 301 K I ~HS 292
W~LY 3 09 W 6t SQ .. 30 t WA 6EPQ ... 291
wuc 305 W4 Y WX ... 300 WA~M WG 21"4
K6 I#E B 305 ON4QX 299 W A foi J)X A .... , 2~3
VK 3AII Q 30' W 6N'J U ... 296 HJ , CX/ .... ..... 275

2XSS II
W 2TI' ..... 3 19 I tA A 3 10 WA31KK .........,298
TI 2HP 31 < W ·H C 3 lU YVIKZ ,........ ...29li
W A2 H A U 317 W fiYMV 309 S ~16CKS ..... 297
W 3N K M :n7 XEIA I-: aug K l ~II N ...... ..... 297
W 9 lLW 317 OZ:IS K 30 ~ Y S tU _..... 297
IlL9011 31. Jo'2MO 30';' ZL3N S ........., 297
G :lFK !tot 31. VE2 WY 307 wi1YI )R ...... .... 294
l ilA :'-l U 3t. c ano 305 W R2RLK ........291
K:WL 31. K3GKU 305 X Jo:2 Y P ...... , 291
W 6H EH 3 15 WA 5.-\HF 30,j Y V I L A ... .... .... 29 1
W 6H KP 3 15 W !IQLD 305 K8GQG 2"
.sM5S H 313 K4 HTA 30-1 W A;t"KIH ,... 2 i'l1'o
W 6 EL 31 3 v zaxcn :104 K IK N Q ... ... ..... 2S4
w s E U I,' 3 13 F9MS ..... 303 Wtf~FU , ..... ... 2Ka
W 6KTB ... " .. , , a l 3 K6EC :10:1 H I' IJ C .......... ..2 :-12
\\' 6N J U 313 KH 6HH ao:! DI,fiKr. ..... .... ...280
K6WH :U :i I I ZV 302 o l-:2fo:r.t. ... ",
Z~6LW :1 13 W A2HSX 302 K 6G UY ........... 277
IRKn B 312 W 6 K ZS 301 OKI M P ..... ..277
VE3:'-IH 312 W 6YW 3nn W M i CP X ..... ".
W a A Z!) 312 WA6 MWG 3.0 IH.I ~W 274
\\'3IlJ Z 3 12 VE.1G~IT 2~' W i'lZO K ...... 21 -I
W~JT 312 K4 H JE 299 K9 LU I 27'
IT9J T ..... 311 W 9 KR U 299 G a K YF 273
W A2 EO Q 311 Z I.I AGO .. •• 299 caww .., .... . 273
wsnwo ....... 311 C;3R \ \-'Q 29 i'l

The chop with the p ipe is Wilf. DJ6TK.
O n the rig ht is Ads, SY1 GA. The ecce ­
sion was a visit by Aris & his XYl to the
home of DJ6TK lost March. Wilf informs
us tha t he con confirm QSls for DXe rs
in Europe and overseas for the SV1 GA
and SV1 DB DXpedition to Mt. Athos in
O ctobe r, 1972. His address is Wilfried
Graeper, Gelsenkirchen-Horst, We st
Germany. (Pholo via DJ6TKJ

vania A mateur Rad io Club in recogni tion of
the Christmas T REE capital of the world .
OSL to th e club at 98 Rex Avc., Ind iana.
Pa . 15701.
XG I- XG IJ was Pcpc. XEIJ. using the
speci al prefix to commemorat e the 450th.
Anniversary of Colima .
zVJl'- l.cs. PY2W H. signed ZV0W H from
Fernando de Noronha in M arch. OS I. to
W3DJZ.
3EI- A new prefix used by Panam a. 3E I ­
KC has been active on 80 meter s.s .b.
4KI - Sinee Jan. I, 1973, Russian stations
in the Anta rctic have been using th is prefix.
7X Il'- 7XI1G M was reported on 14125 kHz
at 1705 GMT.

9C9- EP stations in Iran used this special
prefix prio r to Feh. 19. 1973. OSL 9C9 DO
to K L7/lJ W.

Here and There
Country Status, Ge rmany: D .A.R.C., the
German Amateur Rad io Club, has proposed
to A .R.R.L. that East a nd West Germany
be given separate country sta tus on the
DXCC list. we« Berlin would not be a
separate country as it is only 72.5 miles

from \Vest Germany. As always, o pinions
should be d irected to the League's DX Ad­
visory Committee.
I ~ O M ete",: The CQ 160 Contest was a
great one. WI WY worked 16 countries in­
clud ing VP8KF and LU5HFI. W9PNE
worked VP9. KP4, PJ 2. KV4, HR 2. PY I ,
KH 6. OA8. LU5. 81'6. H/l9, G3 and VP8.

KV4 FZ now has 9 1 counties confirmed
after 4 years of top band operation from
51. C roix. He now appears an odds-on
favorite to be the 2nd operator in the world
to work 100 countries on 160. The first was
WI 8 B.
EAS Awards: K6G AK writes: " I have re ­
ceived the E AR awards fo r about 75 stations
who applied for this certi fica te. They were
sent to me fo r U .S. dist ribution but the cost
is prohibitive. Anyone who earned the
award but hasn't received the certificate
should write to me and enclose S1.00 to
cover postage and handling. The award will
be fo rwa rded promptly.
For the Novice: J im All ey, WN7UM U, is
now our unofficial coord inato r o f N ovice
D X reports. He will appreciate reports of
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QSL Informotion

[Cominlled on page 78]

OX worked by Novices.
Anyone who thinks there isn't any OX

on the Novice bands should read Jim's re­
port below and take hea rt. These goodies
were all worked from W7-land which is a
lot tougher than from the cast coast :

Time of
QSO in GMT

Frequency
Station

21. 110 1600
2 1.1 10 1630
2 1. 120 1550
2 1. 105 1530
21.11 5 1500
2 1.1 00- 150 2400-0200
21. 120 0 100
2 1.11 5 1630
21.125 0 130
21.1 25 1620
2 1.1 05 1830
21. 120 01 20

(Zone 19, T ough Zone )
VK7JB 2 1. 125 01 00
ZS6A OE 2 1. 115 1900
ZS6AFL 2 1. 110 1930
9J2EO 2 1.1 10 2000

Remem ber Novices, CQ's WPN X Awa rd
is still the only award offered by a major
amateur publicat ion exclusively for Novices.
Rules and applica tio n blanks arc avai lable
from the Asst. OX Editor, P.O. Box 1271 ,
Covina, CA 9 1722.
Canadian world I>Xpedition: The group is
still hard at work on the boat and equi p­
ment. Suggestions and help can be chan­
neled through R. Su therland, VE6BAA,
20 1-10428, 123rd St., Edmonton , Alberta,
Canada.

A2C U U & A2CCY- TT8AC-T o DJt LP
Via K4IlZ TY I AAA- e/ o DJ 8DE

A35FX- To ZL2 AFZ TY3AHF- Via DI.~OA

A.tFD - c / o G3XEC T Y7A D) I- T o OL7JK. Am
CH7F H- Via W 1PRO Goldberideld 5. tiOI"
Cn~AG-To J A2KLT Hesae lfurt, \ v . Germany
CHSA K-c/o C'fICY VE 80J - e/o V E30 AM
EI"ZF.J -E. F . Diehl Jr. , VKlIWW- V ia VK3F Jo'

Box R-13G. P AGE Comm . VP2LY- T o VE3M ~IV

En sd neerl, I ne ., APO. VPZVV/ FS1-c/o F GAEV
N.Y. 09205, VP2VA)I - V ia VE3G~fT

FG1TD -Vla W BSA BN VP5GR- To WG~IAR

FK I!\UH- To OJ 9Z B VP5LD- c / o \'I.' A IHAA
F P .'l DII - c / o V EGAYU VP :tRF- V ia G3RW U
J DIA Iie-V ill J A 8AWH VP i CK- T o VE3CO K
J W1F D- To I~A3UC VS5RL--c / o WB5HJ Z
II C 'II~I-e/o GW3A lIN VSGAV- V ia G3SGQ
KAIDX- V ia W A6AHF VSGAW- To SMOEG E
)II'HEE - To G3LQP VS6DO-c/ o W 2GH K
S KI AQ- c / o SMtCX E WA 9VYR/TF- To W9~IKZ

TA IKT- V ia K4IEX

CN8CG
CT IKS
EI9CF
FM7WG
F~1 7WH

KG 6AAY
HCllE
HV 3SJ
TFIO NI
OH4SL
TF3AW
UA.pMO

11240 W. Olympic Blvd., Los Angeles, C~Iif. 90064
213/477·6101

931 N. Eucl id, An~heim , Cali!. 92801 714/772,9200
Butler, Missou ri 64730 816 /679·3127
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IIY FRANK AN ZALONE . " WIWV

Cont e st Calendar

co unt ries worked o n each band.
Awards: Ten silver p laques, six to the

co ntinental winners, three fo r each category
and o ne fo r the world leade r. T here a re
certificates for th e winners in each coun try .

Use a separa te shee t for each band. indi­
cate the coun try mult iplier o nly first time it
is worked and inc lude a summary sheet
with sco ring.

A m inimum of 300 QSO's must be shown
bv a ll awards winners.

. T he usu al rules of disquali fica tion will be
in effect. Excessive d uplicates. inco rrect
QSO's o r mult ipliers and violat ion of rules.

Mail in g deadline is Sept. 30th and go to :
L.C .R .A. Co ncurso Independencia. Att :
Contes t Mana ger HK3AFB. Apartado Postal-584. Bogota. Colombia .

YV Ai r Fo rce C.W. Contest

Sta rts : 0000 GM T Saturday, July 28
Ends: 2400 G" T Sunday, Jul y 29

Th is is a new one organized to com mem ­
orate the 5J rd Annive rsary of Venezuel an
aviatio n.

Its a world wide type contest so co ncen­
tration should be to all areas. Especiall y since
the T op Sco rer will be invi ted to Caracas as
guest o f the Air Force to receive his award.
(l can vo uch f ro m experience that G eneral
M itiani is a wonderful host .v

Catego rjes. Single Operator. bo th single
and all band: Multi-operator. vingle an d
m ulti transmitter.

Exc hange. Seven fi gures. RST plus a
progressive 4 d igit contact number sta rti ng
with 000 I .

Con ta ct Points: 2. points for each QSO
with a YV. 1 point with stat ions in o ther
coun tries. (QSO 's with stat ions in sa me
country not valid .)

:\ Iult iplie r: Sum of different counmes
(D XCC), YV call areas (1 -9) an d U SA call
areas (1-0) from each band . (10 thru HOl

Final Score: T otal QSO po ints times the
sum of the multiplier fro m each band.

Awards: Trophies for the winners in each

Venezulan Co ntest
O regon usa Part y
Colo m bian Conrc-a
Spa ce Net VHF Co ntest
Pan A mer ican Co ntest
YV Air Fo rce C.W. Co ntest
Kentu ck y QSO Part y
County H unter " C. \ V , Contest
Il lino is QSO Pa rty
WA EDC C .\V. Co ntest
New Jersey QSO Part y
SA RTG RTTY Co ntes t
All Asia n C \V. Contes t
\VA EDe Pho ne Co n tes t
Space Net VHF Contest
Washin gto n Sta te QSO Party
SAC C .W. Contest
SAC Pho ne Contest
Delta QSO Party
VK /ZL/Oceania Phone
V" /ZLi Ocea nia c.w.
RSGB 2 1/28 m l lz Pho ne
RSGII 7 mH z C.W. Contest
C Q ww nx P ho ne Contest
RSGB 7 m Hz Pho ne Co n tes t
CQ W\\' D X C .W. Contest

•

Calendar of Events
Ju ly 7·X
July 7·X
Ju ly 21 ·12
J u ly 11 -2.1
Ju ly 2S-2Q
Jul y 18 -29
July 2X· 29
July 2X·.lO
Aug. ..t-5
A ug. 11 -11
Aug. IH-19
Aug. IX ·19
Aug. 25-26
Sept. X·9
Sept. 15-1 6
Sept. 15· 17
Sept. 15-16
Sept. 22-2 3
Sept . 24 -30
Oct . 6·7
Del . 13·1 4
Oct. 13 ·14
Oct. 20-2 1
lkl. 27·2R
No v. 3-4
~() \' . 2~~25

Colombian Contest
Sta rts: 000 1 G"T Sat urd ay, July 21
Ends: :2 359 GM T Sunday, Ju ly 22

T his year's con tes t will commemo ra te a
double ~c l cb ra t i on . the 163rd Independence
A nni vcrsnr v of Colom bia. a nd the -tuth an­
niversary of the L C .R,A. ( Liga Colombiana
de Radioaflcio nados j .

All ba nds, .1 .5 thru 28 m H z. both phone
and c.w, And three classes , Single o pera to r.
single and all band: and Mult i-operator,
single transmitter.

Exchange: RS (T) plus .1 figu re contact
number sta rt ing with 00 1.

Points: QSO's with H K 's. 5 points: with
sta tions in the North American boundaries. 3
points : all o ther O X countries. 2 points: .and
with sta tio ns in the same coun try. 1 point .

) Inlt ip lie r: T otal o f different D X CC
countries worked on each band.

F inal Score: Sum of QSO points f rom
each band m ultip lied by sum of diffe rent

.. 14 Sherwood Road, Stamfo rd. Conn. 06905.
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category and the leaders in each continent
and Central America.

Certificates will also be awarded to sta­
tions with the following totals, Sta tio ns in
the Americas, working 20 YV's a nd stations
in 10 o ther countries. Stations in other con­
tinents, wo rking 5 YV's a nd sta tio ns in 5
other countries.

S.w.! .'s must report at leas t 50 stat ions in
the contest for a certificate.

Mailing deadline for entries is Sept. 30th
and they go to : Co mandancia General de la
Aviacion, Concurso 53 , Acropucrto La
Carlota, Caracas, Venezuela.

Kentucky QSO Party
Starts : 2000 GM T Saturday, July 28
Ends : 0200 G M T Mo nday, Ju ly 30

The Bluegrass A RC is spo nso ring this one.
A sta tion may be worked once per band but
not o n each mode.

Exchanae: S ign al repo rt and QTH. County
fo r Kentucky; sta le, pro vince o r country fo r
o thers.

Scoring: One point per QSO, 2 points if it's
with a ovice. (U p 10 20 QSOs) K y. sta tions
m ultiply tota l by number o f sta tes. p rovinces
and countries worked. O thers use Ky. coun­
ties for their multiplier. (max. o f 120).

Frequencies: Phone- 3'JI 0 , 7250 , 14285,
2 1360.28600. C.W.-60 kHz up from lower
band edge. Novice-IO k H z from lowe r
No vice hand edge.

Awards: Certifica tes to top scorers in each
state. province and country. a nd top novice
in each sta te. T here is a plaque fo r the T op
Kentucky sta tio n and certifica tes :!nd- 5th
p lace.

M ail logs by Sept. 5t h to : Michael Wheel­
er, WB4YDX. 3259 Rexburg Drive. Lexing­
ton, Ky. 40503 A s.a .s.e. will get yo u copy o f
results.

County Hunte rs C,W. Contest
Starts : 0000 GMT Saturday, J uly 28
E nds : 0600 G MT Mo nday, Jul y 30

T he C. \V. Cou nty H unte rs Iet encourages
and invites mobile and portable operation
from the less ac tive coun ties d uring this
contest.

1 he same station may he worked o n each
band for QSO points, Po rtable and mobiles
changing co unt ies may also have repeal
QSOs. Stat ions on co unty lines exchange only
one number but each county is counted as a
multiplie r.

E xchange: QSO no., ca tego ry IF- fi xed.
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P- portab le, M- mo bile ) RST , sta te, p rov­
ince or country and county. ( fo r US stations )

Scorin~: QSO's with fixed stations I point.
with portable o r mobiles 3 points, Multiply
total by number o f U.S. counties worked.

Frequencies: 3575. 7055, 14070, 21070,
28070.

Awards: Certificu tcs in th ree categories .
F- Top fixed o r fixed portable in each

state, provi nce or co unt ry. 1000 or more
points.

P- T op score in each state by a portable
operating from a co un ty ot her than its normal
QTH, 1000 o r more points.

:'1- Top sco ring mohile in each sta te op­
erating from .3 or more counti es. with a m ini­
mu m of 15 Q SO's per county.

There arc Trophies for the Top single op­
erator Po rtable and M obile in the United
States.

Stat ions with 100 or more QSO's mllst in­
clude a check sheet o f counties worked .

Ma iling deadl ine is Sept. 1st 10 : C. W .
Co unty H un te rs ct, c /o Jeffrey P . Bechner,
W9M SE, 64 ' o rth Pio neer Parkway. Fond
d u Lac, W ise. 54935.

Illino is QSO Party
Starts : :WOO G M T Saturday. August 4
Ends : 2400 GM T Sunday, August 5

This is the 11th a nnual part y spo nso red
by the Rad io Am ateur Megacycle Society.
The same station may be worked o n each
hand and mode fo r QSO and multiplie r
cred it.

Exchauge: QSO no.. RS(n and QTH.
Cou nty for III. . sta te. p ro vince or coun try
for o thers. (III. may work in-state sta tions)
Scorin~: One point per QSO. II I. multiply

total by sum o f sta tes, pro vinces a nd DXCC
coun tries worked . O ut-of-state use III. coun­
ties for the ir mult iplier. (max. o f 102)

There is a bonus mult iplier of I for each
group of H contac ts wi th the same co unty.

In addi tion. sta tions using a powe r inpu t
of 5 wa rts or less can mu ltiply score hy 3.

Count US. Canada. H awa ii and A lask a as
country mult ipliers. and Hawaii and A laska
agai n as slates. Oil. may be used by all)

Frequencies: 3560. 3735. 3900. 7060.
7 175,7260, 14060, 14275,21 060, 21100,
21 360, 28060, 28 160. 28660 . Phone o n
hour. c.w. o n half hour.

Awards: Certificates to the top sta tion in
each sta te. VE province. DX country and
1st three places in Ill ino is. Single and multi­
operator sta tions compete sepa ra te ly.



Results All Asian 1972 Contest
United States & Canada

sta tion is perm itted per band . The same
s ta t io n may be worked seve ra l times to com­
plete this quot a . Onl y t he o rigina l contact
howeve r has QSO point va lue .

Keep a uniform li st of QTC's sent. QTC
3/7 ind ica te s that th is is t he Jrd se ries a nd
that 7 QSO's a rc be ing repo rted .

A wards: Certificates to the highest score rs
in eac h co untry and c all a rea listed a bove .
C on tinen ta l le ade rs w ill a lso be honored.
Also sta tions having at le ast half the sco re
o f the con tinenta l leaders.

Disquatlficatlon: Violation o f thc rules o f
the contest. or unsportsrn ansh ip conduct. o r
tak ing cred it for excessive dupl icate con tac ts
o r mult ipliers w ill be deemed suffi cie n t cause
for disqu alificat ion . Deci sio n o f the Com ­
mince is fin a l.

It is sugges ted that you u se the official
DAR C log and su m rnarv fo rms . A s.a .s .e.- .
w ith suffic ie n t IRC's sho u ld be sen t to
add ress be low. F igure 40 QSO's to the page
if yo u m ake you r o wn . And use a sepa ra te
sheet fo r each band. (W I K and VE sta tio ns
can send their request to WI WY).

M a iling deadline for logs is Sept. 15 th for
C.W . and Oct. 15th fo r Phone . To the

209

11 22
3 12

6302
6!l -l
.; 10

.".,_ 3!i 1

K 6EUT ,.. _. _._. 15036
W 5EQT . , " ..,11 5-1 ·j
W 6AF r ., ,_ 10200
K6 E IV . __ ,10030
K IJ HX ., _,., !iil:,!l
\ VAINNC ." _", 2322
K -I RU U , , ,19 fi O
K IO M E , 17 16
WA 3 KOZ ,. , 1100
w a CU E .._ , ,_ 612
w -IJU K ,H i(
W 911UJ , a72
W 6GRY ", _ _ l H
W A a n :'.1H ..71'1

7 m llz
W liU GC; / 6 .... ,._ .. , IlH !l
K IiDe . " ._" :-<67,..
W A liTQK / 6 :-< f> 16
W A f>IVN _, .. 7Hx6
WH.I LE H / 6 20

3.5 mH z
W 6C UF 11 2/\
W ,\fiIlK F toxo
WfiKJ G .._", 275

:\lulti Our ,
K6SA 9/12 10
K6U A ,..;'9n :-< 2
KIiH QN ,,6070
W 6 1TH !ian;'·l
W liB! P ·1" fi f> 1
W 9 EXE .... , u sn

All Band
VI-:2SV _.... ,.
VE 711tl ..
\'E,AZG ..._
VE.J MF

II mll z
\,1-:3(;("0
VE6A VO

~tulti (JIlT.
VE2 W A ..."

S in~le O perator.
All Ban d

W ,IDI , ,1111 9 16
W 60AT " 92 HZ
V E 7Z Z!W7 ._ ,6:i 33 7
W A fiIVI\1 .. ,·1l 13ii
wax u :178 1;'
W.H"' ZQ ,. 3ZI S I
WB60{) L " . 2 ;; f,iX
W 60KK ., ._ 2ZliOS
W A ILKX ),; 960
\V,\ '70 BL "", ;,f>
W r,1 1GB ' ·I"' !"
W 6 KY A 1; ,18(1
\\'IO OV O .. ·17.'< .'<
W6JSO , I .", ~ :!

W A :H1 I\1 1\l -I:lii t\
\V 7Y OS Z11 7
\V6GEB 1621
W 2GKZ ):; 37
W.JI'B~I !\I 150C
WBSEU:\ 13.;41
W 6H Q Z 12 ......
W A 5JI lH .... xn
\ \' 6C I. I\1 .... , 6Z1
K3 Z0 1~ -IU"
K .",M IIG/ 6 :! SII
Wli EJA ...
\V ZP X L '; :1
WZ ~tLO _!i6

2 1 mll z
1\6EBB ] 21'10
\ \' 2T A jtf _. 2;,30
W 2LW I ._ ,. _12 24
W fi J KK 11!l0
W B6ZU C IOU ;;
W 1QV .. _ __... _. !l6!l
W 6 LQO ...... 71;'
K 6CL 67.;
W xlBX _..... _. .. 4!l

II m ll z
W6F ZS ... 1.;867

A summa ry sheet show ing the sco ring and
o the r pert inent in formation is re quested .
Inc lude a large s.a .s.c, if results a re desired .

M ailing deadline is Septem ber 15t h to :
Rad io A mate ur Megacycle Soc iety, K9CJ U,
3620 N . O leander Ave. , Chicago, Ill. 60634

European OX Contest

C.W.- A ug. I 1-12 "hone- Sep t. X-9
Start s : 0000 G M T Satu rda y

En ds : 2400 GM T Su nday
Thi s is the 19th yea r the DARC has spon­

so red th is very popul a r Europea n c ontest.
Usc a ll bands. 3.5 thru 2X m Hz. T here

a rc two classes, Single opera tor. a ll Ba nd
a nd Mult i-operator. si ng le transm itter.

O nly 36 hou rs o ut of the 48 h our contest­
per iod may be used by single operat or sta­
tions. The 12 hour rest pe riod may be
taken in one but not mo re tha n .3 period s.
a nvt irnc in the contest.

E xc ha nge: A fi ve o r six fi gure nu mber.
RS/ RST plus a QSO number sta rting with
00 1.

Scoring: O ne point per QSO a nd one
point for each QTC reported .

:\Iultiplier: For non-E u ropea ns. number
of EU count r ies worked on e ach band.
Europe a ns w ill use the ARRL count ry list
and call areas in follo win g: J'A, PY. VEl
VO. V K. W/K. ZL. ZS. UA9/U AO. In ad­
dition the m ult ipl ie r on .1 .5 may be m ult i­
plied by 4. o n 7 m H z by 3 an d on 1412 11
rs by 2.

F inal Score: T o tal QSO points. plus QTC
po in ts. times the sum total mult iplier from
all ba nds.

QTC-Traffic: This fea tu re is o fte n over­
looked . Addition al QSO point credit may be
re ali zed by report ing a QTC. This is a report
of a QSO th at has taken place ea rl ie r in the
contest a nd la te r se n t back to a E u ropean
sta tio n .

T he gene ra l ide a be in g that afte r a n u m­
be r of EU sta tions ha ve been \v'o rked a list
o f these can be reported back durin g a QSO
w ith a nothe r sta tio n . An add itiona l 1 point
can be earned for each QSO reported . A
QTC ca n be o nly se nt from a non-European
to a E uropean sta tion .

A QTC contai ns the time, ca ll and QSO
nu mber o f the sta ti o n bei ng reported . ic :
1300/ D K2BI11 34. T his means tha t at 1300
G M T you worked DK 2 BI a nd received h is
number 134. A QSO can be reported o nly
once a nd not back to the origin at ing sta tio n.

A m aximum of 10 QTC's to the same
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All Asian OX C.W. Co nte st
Sta rts : 1000 GM T Saturday, A ugust 25

Ends : 1600 GM T Sunday, August 26
Rules are the same as last yea r and will

he given in de tai l next month . Logs go to :
The l.A .R.I.., Contest Com m ittee , Centra l
Post Office. Box .177. T okyo . Japan.

Editor's Notes
We had high hopes of publishing the

Pho ne results of the October ' 72 Co ntest in
this issue but it just didn't work out that
way. There's m uch more to thc report ing
the resul ts of a contest tha n just list in g the
calls o f the entries. T he sco res are no t a l­
ways what they cla im to be,

To the many inquiries• . "whore's m y
ce rtifica tes. names, addresses etc. was lost in
the mail between Connecticut and New Y o rk .
Can you imagine the joh o f digging back
through the final results and Ihe Col/book to
com pile th is in formation all ove r again? It's
being done a t this writing and some of you
may have rece ived you r award by the time
you read this .

Anyway I'm sure the 1972 W PX Contest
certificates have been received . T hose went
out in early M arch , tha nks to Bern ie Welch ,
W 8 lM Z and h is daughte r I rene .

73 for now. Frank , WIWY

DA RC WAE Contest Com m ittee, 0 - 89 5
Kaufbeurcn, P.O. Box 262 . West G erma ny.

Euro pean COllnIQ· List

CJ I -CT I-CT2 - D L - DM -EA ­
EA6 - E I - F - FC - G - G C Gucr
GC Jer - G D - G I - G~I -- GM Shet­
land - GW - HA - HB9 - HBO - HV
I - IS - IT - lW Ilaer - lW - lX
LA - LX - I.Z - ~ll - OE - O H
O RO - Ol O - OK - O N - OY - OZ
PA - S~l - S p - SV - SV Crete - SV
Rhodes - TA l - TF - U A I 346 - UA2
U B5 - UC2 - U05 - UNI - UP 2
UQ 2 - U R2 - U A Franz Josef Land
YO - YU - ZA - ZIl2 - 3A - 4UI
9 11 1.

,,.,
•

..

. ,

•-,.... ...-.... .
,
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LINEAR AMPLIFIER

THE
TEMPO

THE
TEMPO

they're both
Tempo... so
you can't
go wrong

2001

The Tempo bN 2 com bines m ost o f the f ine f eatures o f
the 200 1 for 6 and 2 m eter am ateu r oper ation . The am ­
pl ifi er uses the sam e s mall ca bin et , th e sam e m od ern
t u bes . the s am e inherent quality f o r 2000 watts PEP
in p ut on SS B o r 1000 watts input on FM o r CW o The r ig
is com p let e ly w ired in one sm all pa ckag e with an internal
so lid -sta t e power supp ly. buut-in b low er. and RF relat ive
power indi ca to r. $595.00

Pnces subject to chang e w'lhOu! nonce

•

Small but powerfu l, reliable but inexpensive. this
amplif ier is another lop value from Henry Radio.
Using two 6874 grounded grid triodes from Eimac,
the Tempo 2001 offers a full 2 K W PEP input for
sse operation in an unbel ievably co mpact pack­
age (total volume is .8 cu. ft. ). The 2001 has a
built-in solid state power supply, a built-in antenna
relay. and bui lt-in qu ality to match much more ex­
pensive amplifiers. This equipment is totally com­
patib le with the Tempo One as wel l as most other
amateur transceivers. Com pletely wired and ready
for operation , the 2001 includes an internal blower,
a relative RF power indicator, and full amateur
band coverage from 80-10 meters. PRICE : $545.00

6N2

CO Country Chart
A two color, wall-sized country chart is
ava ilab le o n poster stock and in large type
for onl y S 1.25 per copy postpaid . Address
request 10 : CQ DX Country Cha rt, CQ
M agazine, 14 Vandeventer A ve.• Port
Wash ington, . Y . 11 050.

" n-·o d d· . l ,ar f(" t [hto/ fl bular 0/ A",ot" u r Uadla Eq uip", ,,n'"
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USA·CA HONOR ROLL
:1000 2 11 UlI 1000

\\,6U :-;1' 121 W fiU SP 1- '" wnux r- 2!lr

", ...nen 122 K~IWI{ I ~ <I ", ... n CR 29.
WILK 123 \ \ "-II .K 1~ ; ' K.J II B H!

WH:.! cIlZ 2 ~1'

W I r.x a-«
Z;jn u 1.10 11 sUO

\\'6U~P IS2 W fiU SI' 21!' w .\hIJQ !1:J •
", ... n CB J.,:1 ...: ... pcn ., " \H U SP ...
WILK I ;; I W I L K 221 W ILK !I II

mildly!). I thin k all the old members still
have a special feeli ng for the 1sl.

"On October 4, 1970, I was down to just
5 counties (needed) and decided a fte r hear­
ing about 4 or 5 other hunters say they just
needed a few, that I better get on the st ick
if I wanted 10 get in the fi rst 50 to get their
3079 Award. I called KH6B AS in Kauai
County , Hawaii by telephone and se t up a
schedule with h im for 75 meters th at eve­
ning. A t 2 A.M. CST I worked him through
a th understo rm that came in my area. On 4
October I worked W4YWX in Candler
County , G eorgia leaving only 3 to go.
N orm, W4 AR H went to the county li ne o f
U pshur and Cam p in Texas on 9 Oc tober,
leaving only Telfa ir Count y, Georgia . T he
next day Paul, W4YWX was preparing to
get my last cou nty wh en I realized he was

Steve Cope, K5K DG.

BY ED HOPPER,- W2GT

THE

PROGRAM

Specia l Honor Roll
All Counties

=~<.)-D;ln ie l E. Ea rh art. W6U~P. J· 2R·7.' .
=100- Daniel P Bi.. ...CI. KSDCR. J-~9· 7').

= J0 1- C harlc'\ A. Rud t(llf. wu.x, -l·-l·73 .

T liE July, "Story of The Month" as told
by "Steve" is :

•

Doyle " Steve " Cope , KS KDG
(: 45 . A /I COI/II/it-.'. 10·26-1 970 ,

" My beginni ng in County H unting was
more Or less an accident. A friend of mine.
K5JEW told me one morn ing that he had
run across amateurs on 3943 kHz the prev­
ious eve ning and they were hunt ing cou n­
ties. He was in Baxter Coun ty and said he
worked over 60 stations and thought they
were a bunch of nu ts.

"Well , the next nigh t I sa t listeni ng to
3943 to all those nuts a nd decided they
were having such a good time I should join
them . I was in Izard Cou nty, A rkansas at
that t ime and needless to say, I had m y
hands full for about an hour. Some of my
first contacts on May 10. 1967 were with
W2BLM, K3A ER and WAI CXE. On ~I av

•
12. 1967 I worked W9AD F, KOAYO and
K9CSL and this was the sta rt of a great ad­
venture. My biggest total o f counties worked
in one day was 45 on November 24, 1967.

" J was very happy to be one of the fi rst
eycballers of the present bunch of County
Hunters at Jackson, M ississippi M a rch 8
and 9. 1969. After returning home, Paul,
W4YWX a nd I were talking on 75 meters
about having an annual convention. Paul
said. You do it . So July 4, 1969 was the
start of our annual affairs. wh ich have
grown to be quite a th ing (that 's putting it

';' P.O . Box 73. Roche lle Park . N.J . 07662
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Worked All Cal ifornia Counties Award. See rules
pag e 73 December 1972 CQ. Sponsored by The
Oakla nd Radia Club Inc. For rules, send s.e.s.e.
to Charles Dumm, K60 XK, 61 02 Hillmont Dr.,

Ocklcnd, Cc BI. 94605.

go ing to Taliaferro County, not Telfair.
Well I got him turned around and it wasn't
long until we made the big contact. I was
grateful to Paul for the last one, bu t those
other 3078 were all important (rare) coun­
ties. A big tha nks goes to all the other
mobilers and especially Net Control Sta­
tions.

"All the famil y enjoyed the past conven­
tions and plan to be in Ft. Wayne this year.
I have one request, I forgo t my flash for
my camera for the Peoria conve ntio n and
didn't get any slides. If any of you have
some, I sure would like to have them and I
can have copies made of them . I am getting
a pretty good collection from all the con­
ventions. 73 & 88 to the gang, and see you
at Ft. Wayne."

Our records show that "Steve" waited
until he had collected 2500 counties and

COUNTY HUNTER CONTEST
AWARD

I

MARAC County Hunter Contest Award .

68 • CQ • July, 1973

then was issued USA-CA-500-#752; 1000
# 179; 1500 # 11 7 ; 2000 #83 ; and 2500
# 58, on October 24, 1969. He acquired
USA-CA-3000 # 58 (yes, also #58) on
October 15, 1970 and was issued All Coun­
ties # 45 o n October 26, 1970.

Other photographs of Steve include the
nice one on page 86 of November '72 CQ:
and the following group fotos: page 82,
J anuary '73 CQ ; page 87, November 1972
CQ ; page 73, January '72 CQ ; page 69 ,
Janua ry '7 1 CQ; page 69, Oetober '69 CQ ;
a nd page 87, June '69 CQ.

Awards Issued
THREE is sure the magie number, as you

can see from the Special Honor Roll.
Dan Earhart, W6UNP surprised me by

wail ing until he had them all before apply­
mg.

Dan Bissett, K8DCR has been so busy
mobil ing and helping everyone else, he did
not take time out for all the paper work
until now. He brought the endorsement for
his USA·CA-500-Award # 296, dated I I ·
24-63 to All S.S.B.; All 7 MHZ; and All 14
MHZ. H is 1000, 1500, 2000, and 2500 en­
dorsed All 14 S.S.B. H is USA-CA-3000 All
S.S.B. and All Counties, Mixed.

Chick Rudloff, W4LK also surprised me
by wai ting until he had them all. H e go t A ll
Counties and USA-CA-3000 Mixed and all
the rest All 14 S.S.B.

Speaki ng of All Counties, Lcs Jeffery,
W8WT ( #93 dated 1-3-73) brought his
endorsement to All S.S.B. and is now work­
ing on making it All 14 MHZ.

Lou Geis, K4H HD (exWB2CDZ) added
USA -CA-IOOO to his collection.

Hugh Maddox, WAOTDQ qualified for
USA·CA-500 endorsed All S.S.B.

Awards
Mobile Amateur Radio Awards Club Ine.

Cliff Corne Jr., K9EAB ~Iemorial Award:
This award issued in memory of ClifT Corne.
J r.. K9EAB who was the firs t amateur oper­
ator to reach the top by working other ama­
teur radio stations in All 3079 Counties of
the U.S.A. It is awarded for working holders
of the USA-CA All Counties Award. The
award is given in the followi ng classes:

Basic Award 10 contacts .
Class C 25 contacts (blue seal) .
Class B.. ... ... .. . 50 contacts (red seal).
Class A 75 contacts (gold seal).
C lass AA . 100 contacts (2nd gold seal ) .



9 ELE MENT YA G I
GAIN : 16 db.
Mode l: MY-144 -9

5 ELEM EN T YAG I
GA IN: 12 db.
Model : MY - 144-5

F or deta il e d s peci fic a t ion s , see
your a uthorized Mo s ley De al er
or wr ite Dep t. 2 12 •.•

Mat chin g s ys tem in co rpor at e s a 200 Oh m
fo ld e d dipo le with 0 4 to I c ooxic l bol un .

E lement leng th is odj us tc bl e fo r c r i t ic a l

tun ing.

DIPL OMAT - 2
Mode l: DI -2

DI P LOMA T SP EC IA L
Model : DI-2A

VERTICAL GROUND PLANE ...
with s pec ial c us to m feat ure s for
150 to 170 MHz.

Go in: 3.4 d b. compo re d to ]/4
wave gro und p lane. Powe r Rated :
1 KW AM; 2 KW P .E .P . SSB.
Frequency Ronge: 144 - 148 MH z.
with spec ia l c ustom fe a ture s for
150 - 170 MHz•• VSWR: 1.5/1 o r
better at re sonan ce .

Rules:
I . Only contacts afte r the date the USA-CA

All Counties Award was issued to the
holder, will be cons idered.

2 . Su bmi t a list showing sta tions worked,
da te and USA-CA A ward number.

3. The list must be certifie d by two amateur
radio o perato rs (a ny class), a club o llicial,
o r by a Notary Public, sta ting th at the
cards have been checked and lis ting is
cor rect. St ati ons may submit cards in lieu
of the a bove. hut must include suffic ien t
postage for return o f cards.

4. The awa rd is ava ilable to all licensed
amateur radio sta tions (5.W.l5 on a hea rd
basis). th roughout the wo rld .

5. T he award will be issued free of charge
to USA-CA A ll Count ies Holders, upo n
receipt of in formation by lette r to awa rds
custod ian. Free to B/P. Basic Award
S1.00 o r 10 IRCs. Sea ls fo r s.a.s. e. o r I
IRe. (lRCs accepted from DX sta tions
only) . Endorseme nts. all one mode, band
o r mi xed o n the ba sic awa rd only. Send
app licat ions to MAR AC, 602 Jefferso n
Street, Lee's Sum mi t, Missou ri 64063 .
MA RAC Mobile Plaques: This is a th ree

dimensional wa lnut auto plaque with Hust ler
type an tenna . Two of these plaques arc is­
sued free each yea r. One fo r the " Best Net
Contro l" and o ne for "T he Rest Mobile"
o f the year. Select ion is made by a MA RAC
me m be rship vote. T he best "Net Control"
can be won by the same ama teur each yea r.
T he " Best Mobile" can be won on ly once
by the sa me amateur. T his plaque is a lso
issued un der IvlA RAC regular awards-as
listed in this colu mn last month. Pert inent
informa tion is engraved on plate mounted
on side of the plaque.

Note : To re peat, for MA RAC AWA RDS
send log data, alphabet ically by States and
Counties, cert ified by two amateurs or club
offic ia l for all awards. Basic $ 1.00. Seals
and ribbons s.a.s.c, Plaques free un less
otherwise stated. No fcc to handicapped .
Only co ntac ts after January I , 1969 will
count for MA RAC awards, unless othe rwise
sta ted.

New Mexico Award: The Albuquerque
Amateur Radio Club is offering an appro­
priate numbered certificate signed by Gov­
ernor Bruce Ki ng and bearing the official
gold sea l of the State commemorati ng the
60th year of sta tehood of New Mex ico,

[Continued on page 76]
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LAST MINUTE FORECAST
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Da y· tO"V a ll Conditions Ex ped ed For
Jul y, 197$

Ratin g & F oru ast Qualit y
(' ) I') (2) ( I )Propa ga tion l nd f'x

Vat#' J ul u
A bove No r m al : 2, 1;), 23.

25·27, 29.
N ormal : 1.- 3, ;)· 8, U , 16­

18, 20-22, 24, 28, 30 .
Below N o r mal: 4, 9·11, 13,

19. 31.
Distu r bed : 12.

Propagation

(
I

BY GEORGE J ACOBS,- W3AS K

..J UDGING from the ringing of the O IAL­
A-P RO P phone in CQ's office ( A rea Code
5 l6-883-6ZZ3), the re is more than a eon­
sidera blc inte rest in week ly upd ated propa­
ga tion forecasts.

In re sponse to numerous requests, CQ h as
inves t igated possibilit ies fo r mak ing th is
service ava ilable to a greater num ber of
users, and hopefull y at less cost than a
th ree minute long-di stance te lepho ne cost.
U nfort una te ly, the high co st of a n Area
C ode 800 telepho ne nu mbe r (almost SZOOO
m onth ly ) rul es thi s out. But there is a solu­
tion M AI L-A -PR O P.

M AIL-A -PROP will contai n exactly the
same information as recorded on DI A L-A­
PR OP eve ry Tuesday. In single sheet news­
le tt e r form, it wi ll cover day-by-day the
latest propagati on data for an e ntire week
(T uesday- to-T uesday) .

W ritt en in sim ple langu age, day- to-day
conditio ns on the va rious amateu r ba nds
a rc described as abo ve normal. normal.
helow normal or disturbed . Ba nd ope nings
a rc descri bed as excellent. Rood, fair or
poor. MAIL-A-PROP will contain t he la test
assessment of solar activity. band-by-band
OX tips, a forecast of ionosphe ric ope ni ngs
on the v. h. f. ba nds a nd spec ia l fo recasts fo r
C Q a nd A R R L OX Contests .

M AIL-A-PROP will be se nt A IRM A IL
to a ll subscr ibe rs m ore than 200 m iles fro m
N.Y.C., so that it shou ld a rrive in either
Monday or Tuesda y's m a il, in time for 11111
usc. In a more convenient written form fo r
ready reference at any time, it will also cost
most subsc ribers considerably less than a
long-d ista nce telephone call.

MA IL·A·P ROP is re ady now! For su b­
sc ribers a nywhere in North America (in­
cluding the 50 states, Canada, M ex ico a nd
the Caribbea n area ) it will cost:

M o nthl y (for l il'" weekly issues ) : $Z.50.

• I 1307 Clara Stree t, Silve r Spring, Md. 20902

Where ezpU'tf'd s iunal f/uali ty is :
A- Excellent o pt'n ing . excep tion a lly atron e . steady

s ill'nals .
B - Good o peni n g , moderately st ron g si gnals w ith

little fadinst' and noise.
C- Fai r o peni ng , si gnals between m oder a tely

st rong and weak, with some fa d ing a nd noise,
D-Poor o peni ng, s igna ls weak w ith considt' rahlt,

fa d in{f and noise.
I-: No opening ex pect ed.

H OW TO USE T H IS FORECAST
I. F ind pro pauation ind#'x aesoctated with parti cula r

hand o pen fn g from Propagatlon Ch a rts appea r­
In g o n t he fo llowi n it' pages.

2. W ith t he propaua tion in dex , use the abo ve ta ble
to fi nd t he expected si JP}a l Quua lity a esoc lat ed
with t he pa rticular o pening fo r a n y da y of t ht'
mon t h. For exa m ple, all o nent nee show n in t he
Charts wi t h a p ropa qation i"d, X' of ( ~ l will ,..'
Cootlon J u ly I. Excellent on J u ly 2. Good o n July
3, t'tc.

Fo r updated info r mation d ial Area Code 516-883·
6223 for DIAL-A-PROP o r use MAI L-A·P RO P .

Sem i-A n nua lly ( thin» week ly issues) :
S 12.50.

Annuall y tsixty weekly issues ) : $ZO.
At the annual rate th is amounts to less

than 35~ fo r a weekl y forecast , whi ch is a
fr acti on o f the average three minute long­
d ista nce c ha rge for O IAL· A -PROP.

Subscriptions fo r MAl L-A-PRO P sho uld
be se nt to MA IL-A-I'R OI' , P.O . Bo x 86,
Nort hport, N.Y. 11 768 .

Ju ly Con di tions
W ith longe r hours of d aylight a nd the sun

high in th e no r the rn sky, h .f. propaga t ion
cond itions shou ld be conside ra bly m ore
stab le durin g J u ly than they we re du ring the
spring months.

Twent y meters is expected to be the opti­
mum band for long d ista nce propagation
during the month . It should rema in open to
one area of the wo rld or another almost
aroun d-the-clock. Peak condi t ions a rc fore­
cast for several hours a fte r local sunrise, and
again du ring the late afte rno on a nd early
evening hours, Fifteen meters is fo recast to
o pe n fa irly f requentl y du ring the late after­
noon on more or less nort h-south paths,
and occasionall y to other a reas o f the world .
A few good 10 m eter openings m ay st ill be
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possible during the a fternoon hours, 10

southe rn and tropica l areas.

During the hours of darkness, 40 meters
is expected to open 10 ma ny areas of the
world, hU I seasonally high sta tic levels may
often make DX recept ion di fficult. H igh
static levels are also expected 10 hinder OX
condi tions on 80 meters, although some long
dis ta nce openings a rc forecast during the
hours of darkness. Not man y DX openings
arc predicted for 160 meters dur ing J uly.
because of seasona lly high levels o f sta t ic
and solar absorptio n.

DX Propagatio n C ha rts fo r Jul y a ppea red
in las t month 's colu mn. For an assessme nt
o f day-to-day cond itions expected during the
mon th. sec the " Last Minute Forecast" ,
which a ppea rs a t the beginning o f thi s col­
umn . Fo r mo re updat ed information try
DI AL-A-pROI' o r M/\I L-A-I'ROI'.

Peak Short-Skip Cond itio ns

T his month 's col umn contains Short-Skip
Propaga tion C harts for July and August, as
well as Charts cente red o n Hawa ii and
A laska. The Sho rt-Skip C hart cont ains pro­
pagat ion forecasts for c ircuits va rying in dis­
tance between 50 a nd 2300 miles.

Sho rt-skip propagat ion conditions a rc ex­
pected to be optimum durin g July as a
result of a seasonal peak in spo rudic-E propa­
gation . Duri ng the daylight hou rs, consider­
able sho rt-skip openings arc forecast fo r 10
a nd 15 meters over dista nces ra nging be­
tween approxi mately 500 and 1300 mil es,
with some openings extend ing out to beyond
2000 miles. Around-the-clock short-skip
openings are expected on 20 meters, be­
tween dista nces o f 300 a nd about 2300
m iles. Condi tions on 20 should peak during
the late afte rnoon and early evening.

Good daytime short-skip openings o n 40
meters a re fo recast for distances betwee n
100 and abo ut 750 mi les, with good night.
time openings expected between 250 and
2300 miles. Condi tions on 80 meters are
also ex peeled to be good during the day­
li ght hours, with openings up to approxi­
mately 300 miles. During the hours of dark­
ness, good openings should be possible up
to the short-skip limit of 2300 miles. Wh ile
no short-skip openings a re expected on 160
meters during the hou rs of daylight, some
good openings should be possible during the
hours of darkness up to a distance of abou t
2300 miles.

V.H.F. Ionospheric Openings
Intense spo radic-E ionization during Jul y

is li kclv to result in numerous 6 meter, and•
occasional 2 meter short-skip openings. Fair-
ly frequent 6 meter ope nings should be pos­
sible, over d istances between a pproxi mately
500 a nd 1300 m il es, with some ope nings ex­
tending out to as much as 2300 miles. \Vhile
short-ski p openings can occur at just about
any time of the day or night, sta tistics indi­
cate that condi tions peak for a few hours
a fter noon and aga in during the early eve­
rung.

During intense sporadic-E openings, as
the skip distance is observed to be decrcus­
ing on 0 meters, the f\.I UF will be incrcas­
ing , \Vhcn sk ip sta tions a re hea rd on 6
meters as ncar as about 500 mi les, check 2
meters for openings in the sa me direct ion.
As a good rule of thumb. wh en the 6 meter
skip dista nce falls below 500 miles, 2 meter
openings should bc possible between dis­
lances of abOUI 1000 and 1300 miles.

Check the early hours of July 29 fo r
meteor scalier openings on the v.h.I, bands,
T he very brief Delta A quorids showe r is
ex pected then , with a meteor count of about
20 an hour when it peaks at a pproximately
4 A. M ., ES T .

Some v. h.I. short-skip openings may rc­
sul t from auroral ac tivity during July. C heck
the " Last M inut e Forecast" at the begin .
ning o f th is col umn fo r periods that arc
forecast to be disturbed of below norm al.
These arc the dates on which auroral v.h.I,
openings arc most likely to occur this
month.

J uly is usually a poor month for Trans­
Equatorial (TEl propagat ion, and few if
any open ings are expected. If you live in the
southern th ird of the USA, and a rc very
patient. check the 6 meter band for an oc­
casional T E o pening to South America be­
tween 8 P.M . and midnight.

Sunspot Cycle

The sunspot cycle conti nues to decrease
steadily. The Swiss Federal Solar Observa­
tory at Zurich re po rts a monthly mean
number of 45 for M arch, 1973. This results
in a smoothed sunspot nu mber of 62 cen­
tered on September, 1972. A smoothed sun­
spot nu mber of 40 is forecast for J uly, 1973.

73, George, W3 ASK

[Charts start 0 11 liex t page ]
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CQ Short-Skip Propagation Chart

J ul y & August, 1973

Local Standard Time At Pat h Mid-Point

(24-Hour T ime System )

H'lnd /
(.l1d#"rJJ .~fI·t.;1I t .;o· ; :;0 75Q-1300 lSOO'IJOO

10 S i l 07·ml (0· 1) 07-09 (l ) 07·09 (1·0)
09·13 (0·3) 09· 13 (3) 09·1 3 (3- 1)
13·17 (0- 1) 13· 17 (1·2) 13·1, (2· 1
17· 21 (0-2) 17·21 (2·3) 17·21 (:1· 1
21 ·2:\ (O' I) 21·07 (I) 2 1-f), (1·0

I :; v« 07·0!1 (0·2) 07·09 (2) 07 ·O!I (2· 1
0!l· 13 (0·3) 0!1·13 (3) m~- 13 (3·2
13-17 (0·2) 13·17 (2) 13·17 (2·3
1'.1 9 ~0'3) 1,·19 (3) 17·1 !1 (3)
1!1-21 0·2) J!I·2 1 (2) I !1· 2 I (2)
21· 07 (0.1) 2 1-23 (1·2) 21·23 (2·1 )

23·07 (l) 23·07 (1·0)

20 f) !1·00 (0· 1) 01l·0!'! (0·2) 01l-09 (2·3) 01l·09 (3-2
O!H .-, (1 . 1) 09-1 6 (~ ) O!I-I:; ( t ·2
1.',·20 (1·3) 1"·21 (3· t ) 1;,·11i p.a
20·00 ( 1·2) 21 ·00 (2 -3) I Il·;!1 ( I )
oe-os (0· 1) 00·01l (1· 2) 21 ·00 (3·2

flO·On (2· 1.. 07-1 I (1·2) 07 ·09 (2·3) 07· 09 (3·1) 07· 17 (1·0
11·1" (2. ~) 09·11 (2) 09-1 Il (2· 1) 17·20 (a· 2
I n·20 (3· -1) II-J Il ( ~ ·2 ) 16-1 7 (3 ·1) 20·0:; ( -I)
20·22 (1·2 ) 1"·17 (.1.3) 17·20 ( ~ ·3 ) 0,,·07 (3·1
22,07 (0' 1) 17· 20 (.1) 20-22 (I )

·'0.·... (.••~ ) 22-0:; (3· t)- -- -
22' 07 ( 1·3) 0."-07 (3)

'0 0.;·11 (3·,1) 07 ·09 ( ~ - I) 07-09 (1.0) 07·1 7(0)
1101 :; (.1.3 ) 09·11 ( ~ ·O) 09· 1~ (0) 17·19 (1· 0
I :;·21 (I) 11·1 .'. (3· 0) 1,,·17 (1 -0) 19·21 (1)
2 1 ·0~ (3· 1) ".·17 ( 1· 1) 17· 19 (2'1) 2 1'03 (4·3
oH)6 (3) 17· 19(1·2) 19·21 (3 '1) 03·0·1 (~ ·2

19· 21 ( 1· 3) 21 -01 ( ~) 04-0:; (3·2
21·0·1 (~ ) 0,1-0 4> (3) O,·,·Of; (3· 1
O,j ·Of; (3) 01l·07 (2· 1) 0r.·07 (1)
On·07 ( 1·2)

''0 17·1 '1 (1 ·0) I R·I !} (1 ·0) 20-21 (I ) 20·22 (1 '0
I H· 1!l (I) 19·20 (2·0) 21· 00 (2'1) 22·flO (I )
l !f· 2 1 (3·2) 20·2 1 (2·!) 00-03 (2) 00·0;, (2· 1
21·23 (4· a) 21·2a (:H) 03·0;; (a· 2) o.-;·o!; (l .0)
23· 0,; (4) 2a· 03 ( 4·2) O;,·Of> (I )
0:;·07 (3·2) 03·0;, ( 1·3) 01l·07 (1 · 0)
07·0 '1 (I) 0,j· 07 (:H)
OH·O!) (1-0) 07·0'1 (0. 1) -

A LL I T E M S C H EC KED AND O PE R A T I NG ,
SHIPPED FO B GA R LAND , TE XAS, 10 D A Y
M O N E Y BAC K G UARANTEE I F NOT SATlS·
FlED ( RETU RNED PR E ·PAIO )

TEC O ELE C T R O N IC S

WANTED: SHORAN • HI RAN

AN/APN·841 AN/CPN·2A
HIGHEST PRICES EV ER

N eeded immediately. Hundreds of dollars paid .
Want complete units or parts in any condition.
AN /A PN·84 consists of 1P.186 / A P N· 8 4 R ec e ive r­
Ind ic a t o r a n d T.3 42 / A P N- S4 Tra n smitt e r. A N I
C P N.2 A c onsists of 1P. 6 8/C PN/2 A Rece ive r- Ind i·
ca to r , T ·230 A Tra nsmitter a n d 0-18 Oscilla t o r.
Wire coll ec t immediately for t op pric es.
A ls o wanted : RAD IO SETS : R T ·S8 1/ URC·9 j
AN/GRe.10G ; AN/AR C-SI A X ; AN/AR C-t02 :
AN/ARC-94 ; A N /AR C- 131 ; AN/APN-,33 ; REo'
CEI VER S : R . ,388/ARN·82 ; R -139 1/AR N·83 ;
TACAN ; AN /ARN-S 2 ; PLOTTI N G T A BL E S ; PT :
434 /ASA.13 : AN/AR M·22 j M D- 8 3 A / A R N ; SG·
2A/GR M; SG· 1 A/ARN. We also purchase all
C o ll in s Mod ul e s and Pl u g in Units as well as Ind i·
cator a n d C ontrols . W hat h av e you got in M il ita r y
equipment?

SPACE ELECTRONICS
div. of Mi li ta ry Electr o nics

76 Bro o k sid e D riv e
Upper Sa d dle R iver , N .J . 0 1 4 5 8

(2 011 3 2 1·164 0 TELEX 134-599

M ' id .- 60 Co un te r '- i ,n CQ I n d Q ST "hg 60mH:
S olid Stlt . ~ O M V S.n"tiw. ly S 299 .0 0
UA M·2SD S i9n,1 a.n.ulo• • IOkHI ·S2mH: w ith
C.-li b rlt . d Output . Bu ,l loin Xt l l Cl li b nto •• AM
Mod . Smlll S,I SI2S .00
PAM · IO G.,d Dip M.ler 2m Hl·.. 00mH l.. . ...•. ....... S 60.00
HP· S 2 .. B Cou n t •• D C·IOm H: Ne o n A.ldou t S 9S .00
H P·S2"C Counter O C-IOm Hl Ni" i . A"'do u t _ S2 7S .0 0
HP· S 2 .. 0 Coun te r O C·I OmHl Neo n A"'d o u l S 1 9 S.0 0
HP· S 2 S A 0' B Dl u t- in I Om H: 10 220mH: _ S SO.OO
HP·S"OA T.,n,ler D iC,II.-Io r for S2S Counte.,
E"tendi Al n9' 10mH: t o S.H: S SO.OO
HP· S..OB Slmel' .-bo'" bt.l l io 12 'HI .. .... .•.•..•... S I 2 S .0 0
Hp· 2 3 3 A AUd' O G.n• •lto . SOHl ·SOO k Hl S 65 .00
HP," OOH A AC VTVM t o "mH: I M V ·JOO V S 65 .00
HP·.. JO C/ .. 7 7 B P o w• • M. te r Ind M o u n t ..... .. .... .•.• S 15.00
CMC 707D X,ii tor 7 0 '.;1 SOmH: Counter. ... ....•. S J ' S.OO
LImbO' 12 V/IIA PS 0 .02~ A.,. N.w U n ih ..•....• S 6 S.00
TE K S3S Sco p. OC·11 D ei l y eo Swee p S2'S.0 0
F luk. 101 DC DVM to SOO Vol li 0 .05"" ACC .. •.• .. S "0.00
F lu .. e 103 5.li n" Ii .-bo", b u t AD·DC ..•... .•..•.•.•. .•. S IS.OO
G . rt sch FM_7 &. OM·3 " req u . n c )' M. ler......... ..•.•. S 7!l1 S.0 0
Po l l fl d TSA/ST U ·1 S pect . A n .-I. 10m Hl·1'H:..... S 2 2 S.0 0
So •• n.-n SOOBB PS O·SOOVJ)OOMA O .S~ A •• •••••. S 4S.0 0
L&.N K 3 Un,"erul POI . N e w Cond'tlo n S2 7 S.0 0
T eot.lype Corp. LS200 D' U o ' l, o n Tut 5et.. S SO,OO
Elecl.o n,,, T .. b ' Cor p O u.-r Bu m SCo p S 1 7S .00
H P ·6 S0 A A A uO' o G.n to. 10 H:·IOm HI S 7S .00
HP· JJOBA D<uo.toon A n l l )' l •• ... .. .. .. .•... .. ..•.. .. ..•.•. S 2 2 S .0 0

OVER 15.000 ITEMS IN STOCK, PRICED T O
SELL. WR ITE TODAY WITH YOUR REQU IRE·
MENTS OR CALL.

TECO E L E C TRON I CS
P.O . 8 0 ll I esc -c . G.-rl.-nd. T8Jl ", 1~0 10 / 2 14 -2 16 -4 9 1 I

STORE HOU AS 1 1 A .M. 10 1 P. M . CLOSED SUN . & MON ,

ALAS KA

Open ings Given in G MTt

I " 1.; '0 /, (} /1/ 0
To : .\ldf' r JJ .\1 f' te r~ Jlrt f'r8 .\ Iders-

Eastern X if 00-02 ( I ) 12·1 :; (I ) 07·10 (I )
USA 22· 01 (I )

0 1·03 (2)
03·0;; (I )

Ce nt ral X ii 00·0 -1 (I) 13·16 (1) 08·12 (I)
USA 23· 00 (I )

00·02 (2)
02-0 ~ (3)
0-1-0:; (2)
0;;·06 (1 )

western O).lH (I) 17·23 (1) 13-1 ;; (1) 07·09 (1)
USA 23·0 I (2) 15-19 (2) 09· 13 (2)

Ol-M(I) HI·23 (I) 13·1-1 (I )
23-01 (2) 09-12 (Ir
0 1·03 (3)
03-0;; ( I)
O',·On (3)
06-08 (2 )
08· 10 (1)

0I n d ica t t'S n redictod 80 :\tt·ter op(-'nin~. Op('nimcs on
1,,0 ~teter8 a rc also likel y to occur du r-ing those t tmee
whon 80 :\tt·tl,'r OJ't'n in j{s are shown w ith a forec a st
ratinJ( o f (2) or hlgher-,

t See " Ho w To U sc.' Short-Skip Charts" . in box at I"'JCin­
nin~ of th is colum n .

[ColII; ll lled 011 page 76]
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Fig . 3-Keye r (e lectronic re lay) of the CV.483.

To
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limiter
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R61 J6 I 12ov' I
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I
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In usc by the Navy the uni t is generally oper­
ated in paralle l with a second demod, each
attached to a separate receiver for diversity
work.

D iversity, fo r the uninit iated , is the tech­
nique o f using two o r more receivers in o rder
to be certai n o f gett ing a continuous ly reli­
able signal despite p ropagat ion cond itions
wh ich cause signal fading. D iversity is based
o n the fact that fad ing o n slightly d iffere nt
frequencies is not sim ultaneous, and that a
fade o n one signa l is o f opposite sense at
points a half-wavelength apart. Space d ivers­
Ill', the o nly type usable by amateurs. involves
erecting two ante nnas located a half-wave­
length or more apart. When the signal is at
a mlOl.mum at one location, it is likely to be at
a ma~lmum. o r at least adeq uate, at the other.

It IS o f course not sufficient to merely tie
t~c two a nten nas together, as phase cancella­
tio n can resul t. Two receivers are necessary.

Fig. 2-Comparator circuit of the URA_17, showing
how two CV.483' s are connected so as to ha ve

the stronger sig nal drive the limiters.

From
co nve r t e r " B

•

~- -

From
conve r t e r " A"

Fig. l-Fro nt po ne l view of the CV_483/URA_17
showing cont ro ls and tu ning 'scope . When p roperly
tuned. the de modulator shows two lines which
" f l'" k ' frp as ma r or space In ormation is re ceived .

BY GORDON ELIOT WHITE*

T li E o n ly solid-state m ilitary RTIY de­
~od.u l ator we have seen in any sort o f quan­
lily IS the A I U RA-17. a avy unit which
is now beginning to show up in at least modest
numbers in the surplus t rade. Th is column
will outli ne th e general characteristics of the
unit.

The RTIY boys a re fami liar with the
sta ndard ,\ N / U RA-8 dernod, of wh ich the
CV-89 is the usable section. This rack-mount
o r tableto p uni t has been in wide usc fo r at
least tcn yea rs, and is o ne of the surplus items
which has established a stable va lue, go ing
fo r about S I~5 over almost all o f the time it
has been available.

T he CV-483 /U RA- 17 dernod is almost a
d irect convers ion of the CV-89 into solid­
slate circuit ry. and should offe r comparable
pe rform an ce with the increased reliabilit y
and decreased current drain. The un it is not
awfully sophistic a ted, and docs not have such
refinements as the Signal Decision Threshold
Com puter o f the F rederick I~OO , or the
mo to r co ntrol c ircui ts o f the ST-6 , but the
URA-1 7 IS certai nly a good general-purpose
demod for h igh-frequency wo rk. It is neither
overly complex, no r i ~ it one of the simple
demods designed fo r wi re line or v.h.f. AFSK
work where fadi ng is not a problem. The lat­
ter, such as the No rthern Radio #' 152 a re
simply wort hless o n 40 met ers where fad ing
and distortion arc heavy.

F ig. 1 is a front-pane l view of the CV-483.

*1502 Stonewall Rd., Alexandria. Va. 22302



TELETYPE -RIBBONS-TOROIDS

PERSONALIZED ENGRAVING

and their output signals arc fed into the
diversity demodu lat ion sys tem which chooses
the stronger one.

The CY-89 unit s required a separate diver­
sity combiner, which was hard to usc, how­
ever the CY-483 has combiner circuits right
in the dcrnod. All that is needed is to hook up
a pair of the un its. Fig. 2 indicates the oper­
able combining circuit. As shown in th e dia­
gra m. the signal from converter A has a 20
volt peak . but is noisy. and the co nsta nt 20
vo lt peak o n Converte r B will develop a grea t­
er voltage across R~,~, . R.' l which will reverse
bias CUll . CU,,;. and prevent the "A" signa l
from reach ing the d.c, limiter. Obviousl y fa­
ding will also reduce one of the signals. a llow­
ing the stro nger to take over. Th is is a great
deal simpler than some previous co mparator
circu its and might be attractive for horne­
brew demods.

The U RA- I7 design is about 12 yea rs old,
and was built by HotTman Electronics, in Los
Angeles. HotTman also built the CY-89/
U RA-8. The quite simila r CY·60/ U RA-6
was the RCA version, made on another con­
tract.

Power requirements a re 117 v.a .c.• 50 to
400 Hz. Si gnal input should be 600 ohm
audio. Shifts ma y be wide or na rrow fro m
IOta 1000 Hz. T he uni t will handle signal
speeds up to and beyond 100 w.p.m, It wil l
key the sta ndard 60 milli am pere RTTY loop,
but docs not contain a loop power su pply.
The only vacuum tube in the set is the 2BP I
'scope tube. There arc 24 transistors and 34
diodes in the circuit.

Overall, the demod weighs 26 pounds. The
Manual is NuvShips ~4028.

Hookup is pretty much self-explana tory.
U nless a rem ote 'scope is to be used. or a
second demod to be hooked up for diversity,
those term inals may be ignored. On the TTY
O UTPUT connector. A is positive and B is
negative d.c.

The design is stra ightforward lim iter-dis­
criminator. with a match ing transformer used
to balance the 600 ohm input to the 8,000
ohm impedance of the bandpass filter Z-1.
Either wide or narrow shift is selectable from
the front-panel control. Narrow shift is 10­
200 Hz, wide shift is 200-1000 Hz.

The discrim inators arc double-peaked,
rather broadly tuned circuits. the narrow one
centered at 1000 Hz, the wide one at 2550
Hz. They do not offer the ultimate in sharp­
ness, but a re a compromise allowing for copy
with a variety of transmitted shifts and are

Worh on
110 VAC

WA2ZHA

EL ECTR IC

ON-THE·AIR
SIGN

WITH CAll

M"o ll.. Lopel lor - $1.50 Melol,•• Tie Clip - $2.25
SEN D FO R FREE CA TA LOG

ARNOLD'S ENGRAVING

R. E. GOODHEART CO.• Inc.
BOll 1220 QC , Beve rly H ills, C. .... 90213
Phone: A re. Code 213, O ffic:e 272-5107

SP-600( · ' R ECEIVE R 0.5 4 -54 ~llli co ntmuou -. overhauled .
alig ned , grtd , " /oook $250.00
SSB CONVERTER CV ·S91A: (;1.'1 uprll.. r o r lo" ~'r 'hh:band,

fro m a ny rc r. OK pld. wibook $137.50
BRAND NEW FREQ·SHIFT TTY MO NITO R : NAVY OCT.J:

I \l Receiver 1) Pl' . Ir eq ran,:e I 10 26 ~1I 1 1 1n 4 ba nd v, cor n.

tumng. C rY' lal cahb. RC'ad ' up 10 1500 Ul dcvu non un
bUIII·in \'T\'~I , Co,1 ~ I WO.OO \' a..:h' I n ofl~lnal bc-, . .... ll h
1n,lrud . ~k &. \·OId. 1011 \t aupo ",. Ca L ~lin. '1~1lJ1

needed : 15 mv ; ' hl pplnj! 1. 110 Ib,_ $49.50

HIGH·SENSITI VITYWID E·BAN DRECEIVER
COMMUNICATIONS ' BUG OETECTION

• SPECTRUM STUOI ES

Lowest prices an y wh ere!
88 mhyTOAOIOS 30/ 110. ppd. _

f,fth An y Rlibbons 12JS3 .50 pPd.
MACHINES - G EARS - SUPPLIES - TAPE .

S.,on" 10' YAN W2DLT 301 ' PASSA ' C AVE
CA TA LOG STIR LI N G. N J 0 19RO

38-1000 MHZ AN /A LR ·S : Con...,,, o f bra nd 1'1"''' tu ner \'\11'1 '

ve rier C V· 25310\ L R In on~n ..1 fat'lo r ~ pa ~ k a nd an I'\C u....-d.

,,·h\".: ke d 0 1\ &. grt d main fC' ..·I.' I\\' r R-& -44 mod uied for 1211
\ . 50 1611 hi . l he tuner , 'u\\'r' th... ra nge In 4 band v; l'a, 'h
ba nd ha, I" 0 "1'1 T) p..· ~ ,\ 1'11. m put . Pa r kl.'d wn h 1.';I\·h
l unc , j, the fad Or) In' r'l'dor' , , h.:rkou l vheet . Til,' one ",'
opened , hu"C'd S ENSITIVIT Y: 1. 1 u\ al 3K 4 mfv. O,q al
1JJ m ill . 5 OI l 5JK m ill . -I' : al 77 '11. m he. 7 a l I ~hl . I he rl"
\·I.' I\, C'I I' a\'lu;lll) a )0 mhl II ampl. wn h ,.11 100 1 (0 110" ' . Ill'

dudlnj! a diode me te r for rd ,l Il\ C' ' Ilmal '"\'n~ I II,; an OI I1\·n.
\'ilhb, ;l l("d In 6 d b ' 11.'1" hI 7-1 db. (o ll\Iv. \'d b~ 011'1 '\\'("
pu'lllon ; POi n.. \ ·id\·u A ,\1 1w.J l pu" . , "' I....h ' .-1cc·1 pOi" ul
~ 200 k hl o r ~~ mhz ; OI nd SELECT AM Of FM I \\' l1 h 1I00 no.l .
tKlI.,k &. p" ' . m pu t p lUlf . 01 11 .. nl ~ $375.00
("\'·25 3 ("unn'rh ' r un l~ . ~llld u....d '" h u l .. . .... .... $89.50
\ h:a \ . ('urr. x o. 51J ( ;110.1 Blpl""' r 2.2 -1 20 mill ..... $ 75 .00
NEMS·C LA R KE No . 1670 1\1 Rn r 55· 26 0 \ 111/ . hl ..•
ne" . . $ 275 .00
WWV R c:"r/Com~r.tor 2' : . 20 \11 1/ . " , 'u p ,-. $250.00
RE C EIVER /COMPARATOR FO R 60 KHZ WWVL vtanda rd­
iH" 10 I l'ar l in III bi llion "' lth In'·\ I'.:n'I\'" ......-rflator... $495.00

Attentlon l

Buy erl _ En9l neeu • • dv. nced TechnlC:I,ns;
We hetlle the belt test 'equ,pmen t & osc i llosc op e /n llem o r y /n

the co u n try 10 ilsk fo r you r n eeds . . . don 'r ilsk lor an Oller,,11

Cet tiJlog .. . WI'.' iJlso bu y . 10 tell us w hdt you hillle. Pflce n.
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WILL BUY
FOR CASH
ALL TYPESALL TYPES

LIBERTY PAYS MORE!!
WILL BUY
FORCASH

• ELECTRON TUBES

• SEMICONDUCTORS

• Military Electronic:
Equipment

• Test Equipment

WIRE, WRITE, PHONE COLLECT! WE PAY FREIGHT ON ALL PURCHASES

Liberty Ele ctro nics, Inc.
548 Broadway. New York. New York 10012. Phone 212·925·6000

------ - .. ~ - -

WORLD OS l BUREAU
5200 Panama Ave., Richmond, CA USA 94804

THE O NLY Q S L B UREA V t o handle a ll o f
your QSLs t o an y w h ere; nex t d o o r, t h e n ext
state,thenext country. the who le world. J ust
bundle them u p( please arrange aIpnacet tea Ily)
and send them to us with payment of Sit each.

WE PAY HIGHEST CASH PRICE FOR
ELECTRON TUBES & SEMICONDUCTORS

IMMEDIATE PAYMENT ON
UNUSED TUBES

H & L ASSOCIATES
El llA8ETHPORT INDU S TRIAL PARI(

Eli Z ASETH, NEW JER SEY 07206
(20 1) 351 · 42 00

Save over $9.000.00 on t his AN WRR·2 SSB Receiver!
Original government cost : over S TO.OOO.OO! One of Navy's most mod­
ern radio receiving sets. Built by National Rad io Co. in last decade. A
tripl e conversion super-heterodyne. Frequency range : 2 to 32 MC.
continuously, or in 1 kc increments. 4 bands. Featuring full carrier
suppression, unit receives AM, CWo MCW, voice, facsimile, Teletype
a nd IS8 . REOUIRES NO MODIFICATION! Greatly su pe rio r to earlier
R390A/URR model. Good condo Complete, operationa l. Spec sh eet
availab le. Spare parts as needed.

•

X, rOIl copy of Operltion R ,paif M,nu,l : $35.
Add $100.00 fOf 112 kc: in Ii,u of 1 kc incf.
ments.

$495.
Over hauled end certI fI ed.. • S595.00

RADIO RECEIVER R·l08/GRC
Late model Army Co m m. Recvr ! 20-28 Me.
FM. Cont . o r p re-set fr eq . OK for AM wit h
simple modif ication . Wit h sc hemati c and hoo k­
up info . Li ke new. Smas hing low price! $ 19.95
24 VaG POWE R SU PPL Y for above•.•..•..S4 .95

NAVY TCS TRANSMITTER
J ust a rri ved ! This co ll ecto r's it e m is now ava il­
able in new condi t io n! 1.5 10 12 Me. CW and
AM. 50 watt CWo Idea l for a raft of mult i-pu r­
pose uses . Designed b y Co ll ins Radio. Bra nd
new l A Co lumbia speci a l $ 75.00

ColumbiaElectronic&alee. Inc.
p.o . BOil 9266-0, 7360 A to ll Ave, North Ho llywood CA 91609 Tel l2131875·2970 & 764-9030
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Propaga tion rfrom page 72 J
H A WAII

Awards r[ rom page 69J

which took place in 1912. Any radio ama­
teur can avail himself of this certificate by
sending a tra nscrip t of his log of 12 entries
showing contacts with New Mexico amateur
radio statio ns dated from J anuary 1, t 972
to Decem be r 31, 1973. Send request and 8e
postage (I assume D X stations sho u ld in­
clude sufficient postage or IRe s to cove r
postage to them) to: William Obrist, W 5FT,
808 San Pedro D rive S.E., Albuquerque,
New Mexico 87 10 8.

tolerant o f co nsiderable receiver mis-tuning.
The detectors arc followed by a keying

filter, the d .c. d ifferent ial am plifier, a nd a n
ax is restore r, design ed 10 restore symmetry
to the signal despite dr ift o f the signal in
transmi ssion.

The d.c, lim iter provides post-detection
lim iting, he lpful in reducing garble from
strong noise pulses.

The loop kcyer, fig. 3 is merely a d .c.
swi tc h in the loop circuit . The Ma rk-ho ld
ci rcui t will loc k up the prin ter and prevent it
ru nning "open" du ring interru ptions o f the
incoming signal, or during lo ng , deep, fades.

Internal power supplies in the CV-483 a rc
48 volts d .e. fo r the signal circui ts a nd -560
vo lts d.c, for the C RT.
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The Most Powerful Antennas Under the Sun

DB-24B
DuoBand Does It Best!

20 AND 40 METERS

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

The Hy-Gain OB-24B is the top co mb inat io n for top perfor­
man ce on 20 and 40 meters. Uses th ree full-sized elements
o n 20 meters and two 2/3 size elements in conjunction wi th
Hy-Gain 's perfec ted linear load ing on 40 meters. Unique
linear decoupling stubs make two band operation possible
wi thout inductance and capacity t raps. Feeds wi th 52 ohm
coax and is equ ipped wi th balun and Beta Match for opti­
mum energy transfer. FIB Ratio : 20 meters, 20-30 db; 40
meters, 10-20 db. Boom length 24 ft. , longest element 43 ft. ,
maximum input 1 kw , AM .

08-248 .. . for top duoband performance!
Order No. 396 $199.95

HY-GAIN ElECTRONICS CORPORATION
Box 5407· FG Lincoln, Nebraska 68505
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73 . Chuck, WoQl.V

Test Probe If /"O m pag.. 461

Q & A If/"Oml'ag.. J4 1

C heck a ll voltages. Let th e set heat up,
chec k the volt ages to the v.I.o. section. Then
let it ge t co ld-the n turn on the set and im­
med iat ely check th e sa me. I sus pect vo ltage
regulation is the ca use o f your chirp. Usc a
vac uum tube volt meter. On the o ther hand.
check set alignme nt and your operationa l
load ing !

Note s

Sad to report th e loss of two Cou nty
Hunters, if space pe rm itted , I cou ld fi ll the
colum n tell ing all th e accomplishments of
both . Oli n Munger, WA/1ZCQ on March 9
and M ike l. in tcn cr, WA3HGV. ::21 All
Counties. "Story" page 74, September 1970,
CQ. May we all express our sympathy to
their families and friends.

Ran out of space. How was your month?
73. Ed" \\'2GT .

Things For Sale
I a m delighted to pass along word about

avai lable bargain slow-scan goodies when
available in reasonable quanti ties. Recently.
I have received a couple of requests to pass
a long wo rd about individual pieces o f equip­
ment for sale. Th is docs not seem to me an
opti mum usc of our column space. I sug­
gest that both sellers & sea rchers use th e
Ham Shop classified ads fo r this sort of
thing. I just looked through the ads in th e
May issue and found eight ads concerning
video gear. ( Remember tha t these ads arc
free to CQ subscribers, up to a 3 line max­
imum per month . )

FB7 Receiver Ifrolll page 35]

out put t ransformer used in conjunct ion with
a loud speaker. For normal earphone usc, an
output jack is provided in the plate circuit o f

Vy 73, Cop, WOORX

SSTV If /"0 111 pag.. 52 1

C RT, the signal output goes up, but the res­
o lution is reduced because th e relat ivel y
large area photocat hode "looks at" the
transparency and the spot behind it from
several angles at once. Since the spot is
spaced behind the transparen cy by the 1116
to 1/8 inch glass th ickness. the resolution
will go down . A .015" wide black line, for
example, will never completely block the
photomultiplier cathode's view of the .0 15"
diameter spot on the C RT face . The an­
swer is moving the photomultiplier away
from the C RT face , and masking ofT part of
the photocathode area. I have found a spac­
ing of W' to be a good compromise. The cf­
Icctivc photocathode size, projected on the
glass wall of the 931 -A is about I " X 3/8".
I ccncrallv mask 01T all but a 112" X 1/2"

• •
clear area direc tly over the center of the
photocathode. covering the rest of the glass
with black pa int or tape.

Th is direct contac t t ransparency approach
gives a ve ry high signal to noise ratio . Since
spot size norm all y gets smalle r if C RT beam
current is reduced. some of thi s excess sig­
nal to no ise ratio call be traded for in­
c reased resolution by reducing the beam
cu rrent. In gene ra l it is possible to achieve
both an excellent signa l-to-no ise rat io and
high resolution. This, coupied wi th the low
cost. case of construction, and freedom from
critical o pt ical adj ustments, m akes it a very
att rac tive approach . More on other ap­
proach es next month.

:i IlI AA -To (; 3:\:'oIQ
5113J 1.....- <' 'o wsxxc
.n :iUlI - Via OH:?~n
.-, \ \' 1A - T o W 6KNH
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3 06 A :'oI -V in. xsxu
3 116 A \ - To w" i,F.E\'
3 :\ 11' c '0 S :'.l t' K V
InAA Via W 2G HK

OX l /rolll page 621

more tha n one evening. I built m ine in a
clear plastic cigar tube. but you can usc
any form of container YOU m ight have avail-

• ••
able. A circuit board of 3/4 X 2 inches is
large enough for all components and the
parts layout is not at all critical. Almost any

PI switching type of tra nsisto r will work
for Q,. I just used one om o f the junk box.
The best part of this project is the COS I. The
SN7400 fC is currentl y selling for 24 cents.
The l.E Ds a re called "micro mini :: 50 red
I.EDs" and a rc c urren tly sell ing for 50 cents
each . The transisto r, if you don 't have one

•
in the junk box. sells for about 25 cents. So
as you can sec, you can build a reall y useful
project for less than 52 .00. •
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fM YOUR GONSET
(ol your Clegg 22 ·er. Poly-Comm 2. PC-62. Jehnsun

6N2, Aerotton SOO, HA·460. l X-52 or VHF -1)

• Works with Co mmu nica tor I, II . II I , IV
and GC· 105. and other r igs listed .

• FM at a tenth the cost o f a new rig.
• Frequency adjust for nett ing b uilt in .
• $34.50 post pa id U.S.A. $36.50 for PC·2,

PC-62, HA-460. Specify transmitter
model. Califo rnia residents add 5%
sales ta x. (HC·6/U crystal and 9 volt
transistor battery not supplied.)

• Send for free descriptive broch ure .

WANTSTO BUY
All t ypes of military electron ics eq uip­
ment and parts. Call collect fo r cash offer.

SPACE ELECT RONI CS division of
MILITARY ELECTRONICS CORP.

76 Brookside Drive, Upper Sadd le River
New Jersey 07 458 / 120 11 327-7640.

• New! Plug- in modulator
put s th e
C o m m u n ic a t o r
transmitter o n FM.

• No modifi cation o r
rewiring on your
Commu mceto r. Just
plug into mike jack
and crystal socket.

• Compact self-contained
modu lator measures
4" x 3" x l 'h" .

Good Bye to the FB-7

Compared to the SW-3, the life span of the
FB -7 design was qu ite short, as the advc r­
tisemcnts fo r the receiver d isappeared from
the pages of the ham magazi nes aro und
1937. N ewer receivers featur ing bandswitch­
ing, preselection and the high transconduct­
ance 6 .3 vo lt tubes began making their
appeara nce and production of the F B-7 was
eventually discon tinued . But fo r a brief spe ll,
the F B-7 had led the fi eld , int rod ucing the
radio amateur to the deli ghts of single sig na l
reception , using the Lamb crystal filter. T he
way was o pen fo r the appeara nce of the mod­
ern bandswitc hi ng com munication superhet­
erodyne. A fte r a pause, two giants strode into
the a re na and in the spa n or a few years , the
co ncept of a real communicat ion receiver be­
came a realit y. But that's another sto ry! •

the 56 detect or stage. When ea rphones a re
used, it is suggested th at the 59 audio tube be
removed . If it is run with no output trans­
fo rme r, or witho ut a proper load, the screen
grid o f the tube will fun red ho t!

Finally, the user must always remember to
turn off the B-plus switeh on the pa nel of the
recei ver before cha nging co ils. If he neglects
to do this, it is possib le 10 get a nasty shock
from thc oscillato r coil if it is not plugged in
properly. Aside from these cautions, the re ­
cei ver works smoo th ly a nd easily.

The lucky owner o f a " new" F B-7 sho uld
check a ll the bypass capa ci to rs before he
turns the sc t o n. O nce the receiver is working
pro perly, he sho uld peak the trimmer capac­
itor in the detect o r coil for m aximum signal
response wi th the part icula r ante nna in lise.
F inally, he should make sure that antenna
co upling is su ff ic ien tly loose so that he is not
plagu ed with spurious signals. A va riable
m ica capaci tor of about 100 pf placed in
series with the antenna lead is very hel pfu l
in this respect.

T he F B-7 type receive r is mechanicall y a nd
elect rica ll y unstable, judged by today's stan­
dards. T he use of a vo ltage regu la ted power
suppl y is recommended and it is suggested
tha t the bolts hold ing the ma in tuning ca pac­
itor be loose ned and the capac ito r moved
about a b it un til sideways st ra in o n the d ial.
mech an ism is reduced to a minimum. This
te nds to red uce residual backlash in the tun­
ing mechan ism .

By jud icious adj ustment o f the oscilla to r
and m ixer padd ing capac ito rs it is possible to
make the rece ive r t rack roughly wi th the
d ial c hart placed o n the fron t panel by the
o ptimi st ic designer. The yea rs have taken
their toll , however, and most FH- 7 recei vers
tested by the autho r have agcd in such a fash­
io n that the o riginal calibration chart is in
erro r by 10 kilocyc les, or more, a t o ne end
of the d ial, o r the o ther. Perhaps it was never
be ttc r tha n th is ... who knows?

However, even with the built-i n faults, the
FH-? rem ains a cl assic exam ple of super­
het erodyne receiver design of the early
" thi rt ies. " The set looks as if it was hand­
wired beneat h the chassis and a mode rn cir­
cu it designer will shudder when he not ices
that co mpo nent grounds were achieved by
riveti ng a soldering lug and lock washe r
combi nat io n d irec tly to the painted chassis
( fig. 7 ) . Good or bad, the idea worked, a nd
the odd-looking gro und connections seem to
be as good today as the day they were m ade !
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SSTV: Toy or Tool? (from page 5]

indi vid ua l-t o- indi vid ua l com m u nic a t io n .
FCC Commissio ne r icholas Johnson, a
man about m y o wn age has said it so well
that I m ust pass along th is quote from his
book Test Pattern /or Living:

" No age is easy; but being in o ne's th irt ies
a t th is time is especially di fficul t, You are
caugh t between c ult ures. The temptation is
to take sides , to move either forward or
backward in time. The challenge is to sta nd
firm , to try to d isco ver as precisely as you
can your honest-as-possible self, to pick the
best from all possible worlds, and try to en­
courage construc tive communication be­
tween two generations that seem to be m iss­
ing most o f what the o ther is saying. That
is what ma ny my age rea lize to be their re­
sponsibili ty a nd their opportunity; it is what
I am trying to do: '

It is what I am trying to do also, and I
can think of no better tools than ham radio
a nd slow-scan TV to help in the process.
Broadcast TV is a o ne-way med ium with
Big Money decidi ng what you'll see and
what yo u won' t, Slow-scan TV is do-it­
yo urse lf aud io-visual dialogue with each in­
d ividual decid ing that part of h is life he
wants to share. Slow-scan m akes it easy and
natural to step into another perso n's life ; if
he wants to let li S in, and sha re his fee lings
with us. If we restrict ourselves to the stilted ,
fo rmula kind o f communication that now
fill s the h.f, bands, we have no tools, just
very expensive toys. Let' s put th is in per­
spect ive. 1 figure that the typical ham o n the
ai r with slow-scan has spent a co uple of
thousand do llars o n ham gear. The typica l
Latin American would have to wo rk at
physical labor, \ 0 ho urs a day, 6 days a
week , fo r over 6 years to make $2000.
Don't misunderstand me, if a society has a n
excess of wealth , I th ink it's quite appro­
priate to spend some o f that wealth on tools
for co mm unicat ion. The crim e, to me, is in
spend ing the money, and then le tt ing the
too ls rust. Like spend ing $600 fo r slow-scan
gear a nd then send ing o nly cheesecake
photos, and test patterns, and "cute" com­
ments.

"OK, J want to usc m y toys as tools. Where
do I sta rt'!"

T here arc many di rections. The first in­
volves making ou r casual QSO's somethi ng
o ther than casual. \Ve can start by gett ing
o ur images together. By gathering those pie-
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tures together that tell something about our­
selves. Pictures that get into some o f the
th ings outs ide of ham radio that we're in­
terested in. P ict ures that help us tell how we
feel about some of the im po rtant questions
we're all facing. To quote N icholas Johnson
agai n : ..It seems 10 me we ought to sha re
with each other such incomplete a nd im­
perfect insigh ts as we've evolved . We ought
not be shy about the personal facts of o ur
lives just because we're unsure of o urselves.
We o ught to help each other. We damn sure
a ren' t gett ing a ny help from Big Business,
Big Broadcasting, o r Big Government:'
What a tool ham radio co uld be fo r findi ng
others and sharing those insigh ts !

Most o f the other d irectio ns invol ve a
cons iderable expa nsion o f the roundtable
concept. F irst, an expansion in the var iety
o f part ic ipants. There arc innumera ble non­
hams who would be glad 10 share their spe­
cial knowledge wi th a group of hams in a n
on-the-ai r roundt abl e. The rules allow you
to permit "any th ird part y to part ic ipate in
amateur rad io communicatio n . . . ., over
your sta tion. Imagine roundtables involving
some of your most interest ing no n-ham
fr iends. Roundtables that include slow-scan
tapes that yo u have made of them doing
their thing, o r some of their slides trans­
fe rred to slow-sca n.

Second, is a great geogra phic a nd cul­
tu ral expansion. Let's look at some of the
possibilities. How abo ut honest and o pen
d ialogue between people in diffe rent cu l­
tures-perhaps with " I'm O K/ you're O K"
ground-rules? In this country alo ne there are
a number o f cultures and sub-cultu res. The
m idd le cl ass culture. The youth culture, o r
countercu lture . T he urban Black culture.
The Puerto Rican culture. The Southern
culture. The Mexican-A merican and Amer­
ican Ind ia n cultures. True, most hams come
from the m idd le class stra ight American
culture, but through " third party" round­
tabl es a Mo ntana rancher might have his
first rap with a N ew York Black man . C ross.
ing in te rna t ional boundaries opens anothe r
layer o f possibilities. How does yo ur out look
d iffer from the outloo k of a Canad ian or a
New Zeal ander? How well does Sweden's
wel fare state reully work? How does an
Isreali view inte rnal U .S. p roblems? We
need inputs from o utside the U .S.

Some doo rs to dialogue will be closed , o f
course. While travelling in the South Pacific
I met a ham who told me that things were
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so controlled in his country that he could
not even discuss the populat ion o f the coun­
tryon the air. In those countries which per­
mit freedom of expression, however, what is
our excu se for not discussing the subjects
that vitally concern the future of our Planet
- matters of war, and of peace, of natural
resources, and human needs?

The third dimension of roundtable ex­
pansion is subject matter. Our concept of
wh at educat ion is all about is changing dras­
tic all y. We're beginning to see the limitations
and damaging side effects of t raditional
schooling. People are realizing that it is the
end result (competence) that counts, not the
process by which an individual acquires that
competence. Ivan II lieh in his book, D e­
schooling Society , says that, "A good educa­
tional system should have three purposes: it
should provide all who want to learn with
access to avai lable resources at any time in
their lives; empower all who want to share
what they know to find those who wa nt 10

learn it from them, and finally, furnish all
who want to present an issue to the public
with the opportunity to make their challenge
known ,"

Th ink how well ham radio and slow-scan
TV mesh with this concept of education.
Geographic barriers arc gone. A farmer in
Oregon could hold his free organic garden­
ing classes every day at noon on 14235, and
interested individuals and groups all over the
country could parti cipate. The Saturday
afternoon slow-scan net is an example o f
this right now. Now many Saturdays has
Ralph Taggart held the interest of the group
by informally teaching about some phase
of slow-scan? In bringing those who know,
together with those who want to know,
SSTV has incredible possibil ities. Even in
the matter of bringing issues before the
public, ham radio might be useful. Unlike a
broadcast talk show where the M.e. picks
the to pic , in an amateur roundtable each
ham is as free as the next to pick the sub­
ject or change it. There is no reason why. , .
national "town meetings" couldn't be held
on-the-air on particular top ics. The group
would not have to be limi ted to hams only.
A group of tens or even hundreds of peo­
ple might part icipate, carrying on a discus­
sion of issues around the country; or around
the world, where third party regula tions per­
mi t. And let's not forget that ham rad io, by
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its ve ry nature, is a First Amendment in­
surance policy, I cannot imagine a regime
repressive enough to completely silence
amateur radio. The Nazis tried to silence
the D utch and Norwegian hams in World
War II , and failed. Today there must be a
mill ion ham rigs spread around the earth.
Too many for communica tion between geo­
graphically separated people ever 10 be com­
pletely cut off, no matter what political or
other disaster should strike.

Where do we go from here? Really com­
rnunicat ing is not going to appeal to a lo t of
hams. Some hams are happy with the status
quo. They don't want to probe into them ­
selves or in to anything upsett ing or un­
pleasant. Some hams arc scared. There are
psychologists who feel that many hams hide
behind their black boxes a nd are a fra id of
real communication. This won't be for them.
Some hams a re hung up on hardware. They
are into electronic communicatio n techni­
ques, not communicating. T hey're into the
process of communicat ion, not the content.
Fortunately, there is room enough in ham
radio for a great diversity of interests. If
all this talk about communicating turns you
off; fi ne-continue to do your th ing, wh at­
ever it is. I th ink and hope though , that we
will find a growi ng group thai are not going
to remain sat isfi ed to use their $2000 worth
of equipment only to exchange signal and
weather reports. Those of us who are con­
cerned with meaningful commu nication ­
let's get in touch , and keep in touch. There's
a lot to be done. •

AX· 190 Improvements [from page 55J

mic transfer characteristics of the diode will
produce a gain control curve of the front
end of the receiver which will produce a
very constant output from the d . stage for
widely varying signal strengths. It is im por­
tan t that the polari ty of the diode be ob­
served, and it should be installed so that the
cathode is connected to the base of Q" the
a.g.c . amplifier t ransistor fo r the r. f. stage. •
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Build NRI's
NEW 25" Solid State
Color TV as you learn
Radio-TV Servicing

in your home

•

,J" ".... '
.;" .. ! !

TE MPO

5 8 -36

SBE

rAe Supply IncludedJ

"ONE"
SSB TRANSCEIVER

534900
A CIONE

PQWE R SUPPL Y
$99 00

1$ -5 " S
SSB TRANSCE IVER

$415.00

T~s"::OTRANSCEIVER KENWOOO
$ 795.00

R -599 SOU D S 1ATE
RECEI VER

$ 389.00
T- 599 H YBRID

TRANSMITTER
$ 4 29.00

oca»
POW E R SUPPL Y

$110.00

S BE
SS8 TR ANSCEIVER

$96900

These .md o th er popular Holm Equipment a rfalla b le il t :

...J All Cond,ho",,,nr & Il~ t "a"! "hon

M . ~I.. r Automal Tf'(bnl( , ,,,,
Aulornol .. .. I " ·l,lp & E lt'c l , oc:~1

S, ,.. m~

Comp" ler l lt'cu onoc: ,
H "C I'Q-n ot h c llnoloU
( lo"C u onot , IO' Alllom" ,on
El , or: E loott r onl( ~

II ,III lor t It'cl r onor:~

II . I( OJt~ P' och~~a & Compul..'
PrO!: l1mm" a

IV R, doo S~" oc: , n r

(...,11> colo' )
Ad. , nc..d Cokll n
Compif'1t' Commu . I( , l.on\

l ~I'o"'C\

I CC l lv "'"
A" cr , " Communot ~ l lOn\

Mob ,if c...m mU" I( J\lOn\
M" ,~ Commu ne ,110"'
Am . IPU! RAod OO
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E]NRI TRA IN IN G 28 -05 3 I
nri 3939 Wisc onsin Avenue , Washing lon, D.C . 20016

Please rush me the fr ee catalog t ha .. e checked bela ... I
I upde rUand tne te IS no obhg" hon. NO SlI llS MAN Will C ~ l l. I

I
I

CHE C K HE RE FO R F ACTS O N Gl Bitt.

St a r t l'a rning ~;l to $7 an h o u r in y o u r s pa re
t ime st·rvil'inJ..:' television and radio sets . . .
w ith N IU's TV -Ha d io Se rvicing C o urse. N H I
s u p p lies you \..·it h «im ple " bi te-size' text s , a
s t ep-h y -st ep It'a r ni ng progra m ; and an exclu­
a ive :!;l " sq unre pic t ure t ube, solid s ta te, colo r
TV set t hut you huild yo urse lf as y o u learn.

N H I a lso o ff vrs humv s t u d y cou rses too11 I a iu
you r FCC lic-ense: a ut omotive mee-hn n ics . "1)­
pliance se r vic ing , compu t e r el ec-tronics, air
condit iouiug and refrigvra tion . Ge t fu ll deta ils
about any of the ho m e-s t u d y progra rns offered
by N IU . . , t he len d er in i ts fidel. M ail t h e
coupon fo r y o u r Free ca t alog, There 's no
obligu tiou . NO SAI.ES;\ IAN \ \'ILL C A L L .
N H I Training . :m.w A VA i l A BLE UNDER GI

W iscons in . \\'ashing- Bill . It , .... ~ , ,, <l .,,,,,. I..""... ,

ton , D .C . :!OOIG. i.\ I:;:-'-:"'::"~';~": " ~ ,, ",. , I>n ~

-,

N ORTH , S O UTH :
OJ • A _'.'HI . " . ~ q 50 . W.~ l e. n ~. P5. lO ti E. W...h ,,,q l o n 501.

Ch,uqo, Ill, 60 r..} "",o m en ee, 111.60'1:' 4

UI 1l 1ll ·80<U (Il J!» e " -{> 6 10

SE N D FOR F R E E C AT A L.OG U E

SPECTROSONICS. INC.
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We'll GU AR,\NT EE

no other ba lun. a t any

price. ha~ all t hese

feature s
UNADILLA, N.Y. 13849

Dept . CO

$12.95

_.,.
- '-- -_.,

IJ 'S WHA J S
INSIDf

JH AJ COUNT SI

" W2 A U" BALUN
r-..-=~

1. HANDLES FULL KW INPUT- TH EN SOME .Broad ·
Banded 3 t o 40 Me.

2. HE LPS TVI PROBLEMS By Reduc ing Coa .. line
Rad,a llon

3. NOW ALL STAINLESS STEEL HA RDWARE. 50239
Double Sillie r Plated

4. I MPROVES FI B RATIO 8 y Reduc ing Coax L ine
Plck ,U p

5. REPLACES CENTER IN SULATOR. Withst and s
Ante n na Pull of Ove r 600 l bs .

6. BUl l T·IN LI GHTNING ARR ESTER. Prot ect s Balun
-Could Also Sav e You r Valuable Gear

7. BUILT·IN HANG-UP HO OK. Idea l For Inverted
vees . Mu lti -Band An t ennas . Dipole s. Beam and
Quads

NO W BEING US ED EXTENSI VElY BY ALL BRANCHES
OF THE U.S. ARMED FO RCES. FAA, RCA, CIA, CANA·
DIAN DEFENSE DEPT. PLUS TH OUSANDS OF HAMS
TH E WO RLD OV ER

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

Comes in 2 m ode ls . 1:1 matche s 50 o r 7 5 o h m un­
balanc ed (c oa l lin e ) to 50 or 75 oh m b a la nc e d lo a d .
4: 1 mo d el ma tc he s, 50 o r 75 ohm un balanced (c o a l
line) to 200 o r 300 oh m ba la nc e d loa d .

AV Ail ABlE"" AU LEAOI N G DE A LE RS, IF NO J. O RDER DIRECf

UNADILLA RADIATlDN PRDD UCTS MF RS. OF .ALUN S & QUAOS
Tel : 607· 369 ·2985

••••••••• •••• ••• ••••••• ••••••••••••••••••• •• CASH PAI D FAST! •• •• For your unused TUBES, Semiconductors RE. •· . , .
• CEIVERS, V A C. VARIA BLES. Test Equip- •
: ment , ETC. Fair Dealings since 1938. Write or :
: call now! Barry. W2LNI. :
: BAR RY EL ECTRONICS, 512 Broadway, New :
: York. N. Y. 10012. 12 12·WA5·70 oo1 (We buy.
• factory t e rmina tio n &: from individ u aJsJ. :
••••••• •• ••• •••••••••• ••••• •• •••••••••••••
Math's Notes [f ro III page 55 1

is a true LED unit • .3" by .5" in a D IP pack­
age. with a digit size of .270" by .160" and
readable over a 140 degree viewing ang le.
The device requires only 10 to 25 mill iam­
peres per segment and may be direc tly inter­
faced with all 5 volt TTL ci rcuitry. Incident­
allv. the device is a common cathode device ;,

you feed your signa ls to seven anodes of the .
LE D's. For the volume users, 100-999 price
is 52.RO, and 1000 and up is $2.50.

Sce yo u next month . 73 , Irv. WA2 NDM-- - ~ --
Announcements llrom page 8 1

O t h ers add ARRL Sec tion. Freqs.: 70 6 5, 7 290,
~ 106 5, 2 1440 plus 40 a nd 15m. Novice bands. Se nd
co m ple te to gs t o \\'B61 INX b y August IS , 19 73.

St olen Equ ipment
St o len fro m car o f W4 GF a t Dayt o n, O hio ,

Apr . 29 : Yuesu FT- I OI w / 160 m & c .w. fi lt er , No .
82 G 12 27 9; Rege nc y HR-2 w / 147 .00, 146.9 7 , 94 ,
9 1, 76, 37, 34 , 3 1 & 16 xtat s, No . 03-020 30. ae-

w ard fo r info leadin g t o recover y. Co ntac t Bill
G re nfell . W4 GF. 72 16 Vutle ycrest Blvd ., Anna n­
dale , VA 21003. Te l. 703-560-52 29 .

Palmyra, Il li nois
The Q uad -Co. Amateur Radio Clu b , In c., will

sponsor t he 16th Annual Ha mfest o f the " Breakfast
Club" o n J ul y 14 and I 5 at Terry Park, 3/4 m ile
eust o f Palm yra , IL. All groups invited giving prior
not ice . Dancing a nd movies Sa t ur da y nigh t, basket
lunch. sa nd wich es a nd so ft drin ks ava ilab le, games,
co n test , golfi ng and fishi ng. Bring you r swa p gea r.
Pre-regist ration until J uly 4 t h is $ 1.0 0 . $ 1. 50 a t the
ga te . Write "Hamfest , " clo Quad-Co . A RC. Box
8 1, Cha t ha m. JL 62629.

Oak Creek, Wisconsin
T he Sout h Mifwaukee ARC will h old it s Swap­

fes t '73 o n Sa tu rday, Ju ly 14. fro m 7 a. rn. u nt il ?
a t the VFW Post 434. 9 3 27 Sh e pa r d Ave., Oak
Creek , Wis. Ad mission $ 1.00 . Food avai lable. pr izes ,
" Happ y Ho ur. " WA9TXE/9. ta lk-in 14 6.94 .

Dunseith, North Dakota a nd
Boissevain, Manitoba

The ye arly In ternat io nal lI am fest ded ica ted to
fri end ly coope ra t ion bet ween Canad ia n a nd Amer­
ica n am a te urs is sched uled for July 7 and 8 at t he
American lod ge in t he Interna t iona l Peace Gar de n
be tween Dunsei th, Nor th Dakota a n d Bo issevain,
Man it oba. It is ho ped t o have a ma te u r s ta t io ns o p­
era ting o n all usable bands mos t o f t he weekend .
An Inter nationa l Peace Gard e n Award is o ffered for
working Nort h Da ko ta a nd Man ito ba s tat io ns . Send
s.a .s.c. fo r r ules t o : ~1i1 0 A . Sh elt o n , WpFN Z, Bo x
3 1, Curb ury. N. D. 5 87 24 , o r sec r ules Augus t 19 7 3
Awards Program.
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Save big money on the big transceiver value!

.iJID GALAXY GT-550A

• Power output-300 w atts SSB.
180 Watts ew and RTTY

• 80-40-20-15-10 meter c overage
• Ultra-smooth 2-speed vern ie r

tun ing

• Extra-fast AGe for no-pop SSB
or ew

• Most compact in its class
• ew provisions
• The best value-Mobile o r Fixed

Station !

ORDER NOW FROM HI
AND GET THESE
ACCESSORIES WORTH $54.95

-
- --

VOX ACCESSORY Solid state , instant plug-in VOX for GT-550A. Provides
voice operation and semi -break-in CWoSeparate ga in , anti-vox and delay
controls. VOX-35C (shipping wt. 1 lb.) Reg. $29.95.

CALIBRATOR Ideal for current ly allocated sub-bands. Solid state 25 KHz
plug-in cali brator operates from fro nt panel switch on GT-550A.
CAL-250 (shi ppi ng wt . 1 lb .) Reg. $25 .00.

OTHER ACCESSORIES AVAILABLE.. .

AC-400 G-1 000DC GTM
AC power supply DC power supp ly Mobile mount ing bracket

599.95 5129.95 58.95

When you need HAM gear and accessories, call
me at HI ... ask about the HI·Savings Plan !

73;
AI McMillan Wf'iJJK

BOX 864
COUNCIL BLUFFS. IA. 51501
CALL: Tues.-Sat.• Noon-5 PM

71 2 - 323-0142
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Payne Radio Presents the Incomparable

400% MORE AVERAGE

SSB POWER OUTPUT
7/7/

o
$1 29 9!>
$149 !l!>
51399!>
$139 9!i

CoI - ~. tt>

00 _._._
v_ fTI OI

" ... lW<;><><1

USE A MAGNUM SIX
TH E QUALITY R F SPEECH PROCESSOR

• 4 TIMES THE SS8 POWl R ON All8ANOS

• ADDE O PUNCH FO R PilE UPS

• EXCElLENT VOICE QUALI TY

• SPLA TTE R fR EE, NAR ROW BAND OUTPUT SIG NAL

• SOLID S1 ATE DESIGN

• PUT YOUR TRANSMITT ER TO WORl<. FOR THE FIRST TI ME
IN ITS LIFE. POW ER UP WITH A MAGNU M SI X, FOR MORE
ADDED POWER PER S THAN ANY OTHER METHOD'

Featur ing the new Gia llt fro m Eimac,
th e 8877, gro unded grid t riode with
1500 wa tts o f Pla te dissica t ion. Now
only S 1495 .
12 mon ths warran ty wi th 24 mont hs
o n Power transfo rmer and oil -fi lled fil ­
ter capacito r.

Phone/ w r ite DON PAY NE , K 4 / D for a b ro­
ch ure and a K ing-Size trede.

PAYNE RAD IO
80x 525

Springfield , Tenn . 37172
Send 10' F RE E B,ox hu.'·

Commumcanon Technol ogy Geoun
3 1218 Pacific Highway South
Federal Way. w ashmqton 9 8002 ... o..'....~ . ' e."" " ........ ''''

Pho ne si x day s
( 61 ~ 1 3 8 4 -~ 5 13

Ph o n e N it es-Su ndays
(6 1 !l ) 38 4 -5 6 4 3

CRYSTAL BARGAINS

c~. f t
(OI:.-o.A II04\I

FM RINGO
3.75 db GAIN

AR-2 - $12.50
WORLD'S BEST VHF
FM ANTENNA, IN
STO CK AT YOUR LOCAL
DISTRIBUTO R.

•

s4.50
4.50
250

1.50
4 for 5 00

2.50
1.60

4 for 5 .00

CRYSTALS
DIVISI ON OF B08

WHAN s SO N
ElECTR ONICS. INC

2400 Crystal Dr.
fort Myers

flor ida 33901
(813) 936-2397

Send 10t for new
catalog with

oscillator circ uits
and lists of
thousands of

freque ncies in
stock.

D epend on .. .
We supply crystals
from 16KHz to 100
MHz. Over 6 million
crystals in stock.

SPECIAL
Crystals for most am­
ateur 2-Meter F.M.
Transceivers :

$3.75 Each
Inquire about quan­
tity prices. Order di­
recto Send check or
m oney order.

SPECIALS! CRYSTALS FOR:
FreQ utnc ~ Standa rds

100 KH· (HC13 ut
1000 KH (HC6 Uf

Almos t All CB Sets . Trans or Bee
Ica S ~nlhnller C r~ s ta l on request !

A n~ Amateur Band In FT -143
IElcep t 80 metersl

80 Meter Range In FT·143
Co lor TV 3579545 KH.. t ..... lrt lea ds)

f or f irS! ,I,u5 mall add Hit prr
u ¥5UI lor altmarl add 20C u

- .
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CQ BOOK SHOP
Ham's Interpreter

Th,s va luable book 's ,mooned fr om G e r m a n ....
,Jfl(I ....flllen bv OL l CU II cc m e.ns a ccuec non
o f p h ra ses aod e_press,ons deSIgned 'a ,J~s,st

Ihose <lmaleurs .... h o .... ,sh 10 en large the"
.. no.... ledgt> o f va r ,ous la nguages l o r u se on
,Jmale ur rad IO It ' s a m USI fo r eve rv D X'e r
S I 5 0

CQ Binders
Conve r uent dnd ec onom -ca r are t h e ....o rrts fa.
CO 's bedut ll u l maroon dnd go ld binders In
d 'v,d ual issues can be removed qu ,C" IV and eas
'IV "" , Ihou l damage 10 tne m a ga/,ne Sa ...e
p reCIOUS nme as refe re nc e c c p. es a re ..... , Ih m
Im m ed Ia Te reac h In t h IS handv tnnder S5 00

The N ew RTT Y H andbook
A treasury o f VItal a nd " h ard to.get " m for m a
non th,s book .s load ed ..... llh valuable equrp­
m e ri t SCh e m a l lCS. ad lu Sl m e n l p rocedu res. e t c
A h o o n 10 beqmne r a nd p ro A sp ec.at sec t-on
o n gell mg ster reo . Wrl llen h v Bvro n Krel/man .
W2JTP. a ....e ll k no.... n a ul horo ly rn t h e f ,e ld
S395

Surplus Schematics
Ken G ravson has 10 itd t!(1 Ih IS 110010. 1'1I1 1h scnem
al oes l o r cu r re nttv ooou ta - urec e s o f co nve rsion
geitr . m a k m 9 It mval u al1le 10 aroateu rv a s a
qu uj e 10 su rp lu s gea r $750

Antonn. Roundu'8 I
Ed, led' h v Art Seur m an . a 16' page m ass o f
an tenn a m fo r rna l lon direc ted a t a n s.....er lng a
rnultr l u d e o f qu eano n s surrou ndI n g t h e m vs­
terrcus aoten na S 300

Antenna Roundup II
Te n blq tneo r v e rnc te s h aCked u p b v 87
dela!led and Illu sll a t e. j const rue non p ' Ojecl s
tr o rn V L F 10 m,c ro ......ave . long .... «es to 17 e ll'
Illen l hearns amt S i er h a Cu rt a m arra y s S400

Shop &: Shack Shor tcu ts
A vol"one pac lte-<I .... ' Ih h undreds o f hmts &
shortcu ls c c uec reu hv Don S ione r . Ih,s .... , 11
help d nVo ne 10 dress u p hIS sh ac k . Im p ro ...e
shop t ec h nu lu .... <tntl Ine ' t! a se eff,c,encv a n.1
e'lu 'pme n l S 1 9~

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

CO Anthology II
19 52 19 5 9 2 5 0 pages o f more recent b UI suu
hard lo ,gel ,mpartolnt er ncte-s h o m qtoe .o us
vesterveer S300

El ectronic Ci rCUit Handbook I
Wr lllen bv To m Knl' ,lel. WB 2AA I. th,suelollls
150 o f Ihe m OST e t t en oeeued ClrCUlts In 11
greal c ne o re r s Invalu ahle for b eqmne rs and
old l ,melS ol lo"e S300

Electronic Ci rcuit Handbook II
To m xneuers o .....n ..e<luel to Va l l . thIS
volu m e deh ve. s 159 <ttld'llonai cucuus Ihal
..... , It ap(Jeal 10 a ll amat eu rs E a ch Clfcu, 1 ' s
ful lv descr lj )t!(j ,n Ie_I ....,th co m p le te scn em
ancs S 300

Surplus Conversion Handbook
COnlpo1e<f h v Torn xoeuet . WB2AAI . ttus con
tam s 19 2 p dQes 0 1 c o n ... ers,on ert .ctes. COve r
m9 ermo st evet v piece o f Su , plu s gear w o rt h
Ihe effort 10 con ...er t 10 h a m u se S3 CO

Antenna Handbook I
A ll ne.... In fo r m a l ,on o n trans mISSIon line
t neor v , Anencancn . Im p eda nce , S i a nd lng
....a ... es . Re son ant and n o n reson ao t Imes, cu r.
ren t d,s tr,bul,o n . free space 3 dunenvoner pat ­
t er ns o f lon g wlfes o f a ll o -acucer leng l h and
muc h . much m o re hV Ken Gta n z er . S400

T he New OX Handbook
Don Md ler 's 200 PiIYt'S 0 1 v eruante tec tm.ca r
on fo rma l lo n dn. 1 nperannq aId s , m o s t o f w h, ch
h dS nev e r bt'e n p u blished n e tor e and c a n b e
lo "nd In no Ol h t' r vo tume co ut a m s G r ea r C or
f ie S!;,df' nq Chi" l s S~ 00

RTT Y From A To Z
ThIS ne..... A T TY Cla~slc has heen urodo ceo to
1111 the 'Jims Ifl RTTY k no ...... ledge a m ong ama
le u r s and (lf Ofe ssl ()ndls dloke 16 c n e o re rs a nd
224 pages Th,s 100010. ,., a m USl In yO u r teen
n 'Ca l Ilh ra r v S5 00

103 · Simple TranSistor Pro jects
Thea,m o flh .shoo~ IS to fa rn ,har l,e Ihe hegln
ne r and ~Ivan(t!(l t> . l-le . "ne n l ... r .... . Ih th.. handv
sou rc t> o f re ter enu~ ( Ircu ' lS S3.45

[] CO Anl ho logv II S3 00 Shop & S h ac k S hortcuTS $ 3 _95
[] Ha m ' s lnlerpre ler Sl 50 E leclromc C "cuI IS Ha ndbook I S300
o C O Bmde rs S5 00 E lectro n,c C irCUIts Handbook II $300
(J Ne RTTY Handboo" S 3 9 5 Su rplus Conve rs,on Handboo k $ 3 00
o Su rp lu s Sc h e m a l lcs S 2 50 A nten na Han d book I $4 00
o An lenna R o undup I $ 3 00 /\Ie>h O X Handboo k . . . S5 00
o A nlen n a Aounc:lup II S400 R TTY Fr ., m A To 1 _.. $ 5 00

lJ 103 S,mple Tr anSlSlo r PrOjec TS ~ :l 4~
NAM E _

ADDRESS _
C ITy _

STATE lI P _

COWAN PUB LISHING CORP. Book Div .
14 Vanderventer Avenue. Port Washl" ton L.I . N . Y: 110SO'1!1 ---l

•
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READER SERV ICE
To obtain lit"ratur" (rom ad\·utill('f!. 3 i m p !)'
cheek the hox to the name of eaeh ad,"uliur
Jis tI'd below ..-hose produd or eervfee is of
Interest to IOU.

ADVERTISER'S INDEX

,

9 1

9 1.,
&3
IV

74

95

96

75

6

II . 2J

75

Cal'. III

Co v ,

COl'. II . I

as
s:

4.2 1.29.77

14

91..
75

53
19

57

&

69

83

13

79. 82

9'
2&

9

'.... 72. 79

83

15

17,20.24.27

72

15. 26.62.66

16

7.

"&4

4K. Insert . 49

.. ....

10..
74 , 81

75

.................. 12

Inc.

A nten na Specialists Co .• The

Arnold 's Engra v inll

A r row Elect ronics

Burr y Electronic s

Bell & Howell School s

U nadilla Radiat ion Product s ..

~ti ida Electronics

Millen. James. Mfg.. Co.•

\I osley Electronics

Van W l O LT Electronics .

World QS L Bu reau .

x ceute Inco rpora ted

Yaesu M usen .

N at tonal Radio Inst it ute

New-Tronics Corp .

Palomar Engineers ..

Pa yne Radio .

Rellency Elect ro nics .

Sa ...oy Elect ronics. Inc ..

Space Electronics .

Srect rc soeics. Inc. . ..

St anda rd Communications Corp.

Swan Electronics

C1ell i! Division of I.S.c.

Colum bia Electronic Sales . Inc .

Com munica tion Technology Group
( Hltci l)

Cuvh-Cratr Corp .

DYCO~t~1.

E·Z Way Product s. Inc .

Eimac, Div, of Vari an

Goodheart . R .E.• Co .

Gorhum

G rvgory Electronics

II & L Associa tes

H al Communications Corp.

Halhcrafters Co .

Hea th Compa ny

Jl t nry Radio

lIohby Ind ustr)'

House of Power

Hy-Gain Electronics Corp.

lm ernat ionat Crystal

Jan C rystals

K W Electronics

Liberty Electronics. In c .

Li nea r Systems. Inc . (S HE )
Midl and Electronics Co .

T eco Electronics .

Tetrex Communications Engmeering
Laboratories ....

o Antenn a Speci ali !'>ts Co.• The

o Arnold 's Engraving

o Arrow Elect ron ics

o Barry Elect ronics

o Hell & Howen School s

o C1elo:lZ. Divi sion of I.S.c.

o Columbia Electronic Sales. Inc.

o Communication Technology Group ( RilciJ)
o Cusb-Cran Corp.

o OYCOM~t.

o E-Z Way Product s, Inc .

o Eimac, Di v. of Varian

o Goo dhea rt, R.E.• Co.

o Gr eeory Electronics
O il&. L A ssociat es

o lI al Com municati ons Corp,
o H allie- rafters Co .
o Hea t h Company

o Henry Radio

o H obby Indust ry

o Hy-G ain Electronics Corp,

o lmemat ional Crystal
o J an Crysta ls
o KW Elect ronics

o Libert y Elect ronics. Inc .
o Lineur Systems. Inc . (S HE)

o Midl and Elect ronics Co.
o Miida Elect ronics

o Millen. James. Mfg.• Co .• Inc .

o Mo"ley Electronics
o Na lional Radio Instit ute

o New-T ronics Corp.

o Palomar Engineers

o Regency Electronics
o Savoy Electronics, Inc.

o Space Electronics
o Specrrosomcs . Inc .

o Standard Communications Corp.
o Swan Elec t ronics

o Teco Electronics
o T etrex Communica t ions Engineeri ng

laboratories

o Unadilla Radiation Products
o Van W2DLT Electronics
o W orld QSL Bureau
o Xcelite Incorpora ted
o Yaesu xt usen

JULY, 1973

Strf'e t Addrf'ss .

CQ Re ader Service
14 v a ncervemer A ve.
Port W ash ington, N .Y. 11050

Name Ca ll .

Cit,. S t a l e ,Zlp .
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WHICH ANTENNA WINS THE CONTEST?
In open competotlon aga inst tho usand s 0 1 comreercrer a nd home-brew anlenn,", WA1 J F G wo n the New England
cha m p lo nsh ,p '0'11 111'1 a Got ha m beam , by a marg,n o f 5 .982 POints ' WB 2JAM won thr sec t.c oer a ward fo r Ihr
Sweepstake co n t est ," 1969 and 19 70 "'11th a GOlham 4 -ele me n t 15 m e ier beaml Hundreds a t unsoncu ec tesn
monlals fr o m gral efu l hams afe ou r proof Ihat GOlham anlenna s glvr yo u Ihe best desIgn . and the b est ma ten als
Forget our low pr lcr s . rely o n the re Sll lu o f o pen. co m pet it ive co n t n u A~k yo urself Why d o Got ha m a nlennas w in '

- ....../ -

4 ElI O 24
7 EL 10 38'
4 EL 6 24
8 EL 6 34'

12 EL2 31·
- 20' Boom

" All band vertical !" asked one skeptic .
" T w en ty mete rs is murder these days . Let's se e
yo u make a contac t o n twenty meter phone with
10..... power !" So K4KXR switched to twenty,
u s in g a V80 antenna and J S w a lls AM . H e re is
a ..m all por tion of the sia l ions h e wo r ked :
VE3F AZ, T12FG S, WSKYJ , W IWOZ. W 2­
O D H, WA 3DJT, WB2FCB, W 2YHH , VE3­
FOB , W A 8CZE. KISYB, K 2RDJ , K IM VV.
K8HGY, K3UTl, W8QJC. WA2lVE, YS I ­
MAM , WA8ATS, K2PG S, W2QJP. W4IWI .
K 2PSK , WA 8CGA , WB 2KWY, W 21WJ , VE 3·
KT . M oral : II's th e antenna that cou n ts!
FLA SH! Switched to 15 c .w. and worked KZ5­
lKN , KZ50 W N , HCllC, PY5ASN , FG 7XT .
X E2 1, KP4AQl, SM5 BG K, G 2AO B, YVS·
C l.K. Ol4H. and ove r a thousand o t her station-,!

V40 ve rtica l for 4 0 . 20. 15. 10.
6 meters _............... ........... ... .. S 18 .9 5

V80 ver tica l for 80 . 75. 40 . 20 .15 .
10 .6 m eters _ 520 .95

V 16 0 vert ica l for 16 0 . 80. 75 , 4 0 . 20.
15, 10, 6 meters S22.95

ALL·BAND VERTICALS

BEAMS The fi rst mo rn ing I pur up my 3 ele­
men' G o tha m beam ( 20 II) I worked

Y04CT, ONSlW, SP9- -.>--_
ADQ, and 4 U I ITU ./
T HAT AN T ENNA
WORKS! WN4DYN Com ­
pare the pe rformance, val ­
ue, and price of the follow.
iog beams and you will see
that th is offer is unprece-
dented in radio h isto ry!
Each beam is brand new ; full size ( 36' of tubing
fo r each 20 meter element. fo r insta nce); ab­
solutely co mplete including a boom and all ha rd ­
ware; uses a single S2 or 72 ohm coaxial feed­
line : the SWR is I : I : easily handles 5 KW : ".
and , .. alumn ium alloy tubing is employed for
maximum strength and low wind loading; alt
beams are ad justable to any freq uency in the
band .

2EL20 S25
3 FL 20 31'
4 EL 20 38'
2 EL 15 21
3 EL 15 25
4 ELI 5 3 1·
5 EL I5 34·

S4 1.00
36.00
38.00
3 1.00
30.00
29.00

1Q-1 5-20 CUBICAL QUAD ..
1Q-1 5 CUBICAL QUAD ..
15-20 CUBICAL QUAD .
TWENTY ~I ETE R CUBICAL QUAD ..
FI FT EEN ~I FTE R CUBICAL QUAD ..
TEN ~IETER CUBICAL QUAD ..
(all u se single coa x feedline}

10 /1 .< 120 CU BICAl. QUA D SPECIF ICATIO NS
Ante nna Designat ion : 10 /1 5120 Quad
Num be r o f Eleme nts : Two . A full wavelength
d r iven eleme nt a nd reflecto r for each band .
F req . Covered : 14-14 .4 Me. ~ 1 - ~ 1 .4 5 , te. 28-29 .7
Me.
Shippin g Weight : 28 Ibs. Net wei ght : 25 lbs.
D imensions : Abou t 16' sq ua re:
Power Rat ing : 5 KW.
O pe ra tio n Mode : A ll
SW R : 1.05: I at resonance
Gain : 8 .1 db . o ve r isotro pic
F I R Ratio : A min imum o f 17 db . F I B
8 00m : 10' lo ng x JlA " 0 D ,: 18 gauge stee l; d ou ble
pl a ted ; gold color
Bea m Mount : Sq ua re alumin um a lloy plate incor­
porati ng fo ur stee l U-bo lt assemblies. Will easi ly
support 100 Ibs . U niversa l pola rization.

Rad ia ting Elements : Steel wire . tem pered and
p lated• .064 " diame ter .

X F ra meworks : Each fr amework consists o f two
12' sec tions o f I" O D aluminum 'hi-strength' I Re­
vc re ) tubing. with telescopi ng ~ .. tu bi ng and sho rt
sect ion o f do we l. Plated hose c la m ps tighten down
o n telescopin g sectio ns.

Rad iat or T erm ina ls : C inch- Jo nes two -termi na l
fittin gs

Feedline ( no t fur ni..hed ) : 52 o h m coaxia l cab le

Now check these startfing pr ice ..- no te that th ey
are much IOtH-' than even the bamboo-ty pe :

QUADS w o rked 4.! count ries in t .....o .....eeks with
m y G ot ha m Quad and on ly 75 watts . ..

W3 C UBICAL Q UAD AN­
T ENNAS - these two e leme nt
beams ha ve a full wave length
d riven e leme nt a nd a reflect or:
the gai n is equal to th at o f a
three dement beam a nd j he d i­
rect ivu y a ppears to u\ to be ex ­
ce pt iona ]! ALL M ETAL (exce pt
the insu la to rs ) - absolutel y no \
bamboo. Complete with boom .
alu m inu m alloy sprea d ers ;
s t u rdy, u ni ve rsal-ty pe b e a m
mo unt : uses single 52 ohm coa xia l feed : no stub..
o r m a tch ing devices needed ; full in..t ruct io n fo r th e
sim ple o ne -man asse rnbly a nd in..tallat ion a re 10 ­
el uded; th is is a fool -proof beam that a lways work s
with e xcept io na l resul ts. T he cubica l quad is th e
antenna used by the DX ch am ps, a nd it will do a
wonder ful job for yo u!

GOTHAM
1805 Purdy, Dept. CQ,

Miami Beach, Fla. 33139

·'HOW TO ORDER. Send money order (ba nk..
store, or United Sta te s) In fu ll W e sh ip tm ­

mediately by best way, charges col lec t

DEALERS WRITE."
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GREGORY ELECTRONICS CORP.
The FM Used Equipment People.

249 Route 46 , Saddle Brook. N. J .
Phone (20 1) 77 3·7550 SEND FOR NEW

197J~ CATALOG
•

. ..
.t

GENERAL ELECTRIC

VOICE COMMANDER III
• Full Sol id State FM Transmitler·Receiver
.132-150 and 150-174 MHz/Size : 9.5" x 5.3 " x 1.7 "
• 1 watt output, .5 micro-volt sensitivity.

High per formance, compl etely self -contained two -way
FM radio. Com pact, lightweigh t, easi ly operated and
hand-carr ied. Housed in high-impac t. 2-section case.
All ex terna l ha rd ware polished stainl ess steel. Top
section has transm itter and receiver modu les. bui lt-in
mike and speaker. an tenna. carrying hand le. all
switches and control s. Bottom sec tion has ba ttery
power supply. Power connections to top section made
by p lug and jac k connec tion .

8 Includes rec ti ar qe ab te
n i c ke l c a d m iu m bal-

• l e r~ pac ~ and c ha rQN

C rystals and tunlnQ. •1d d S50

.,
•

•
•

•
,

I
I

Proper chargers available
separately. each 51 5.

Lots of 5 less 10% - 51 24.20
Lots of 10 less 15% - 5 11 7.30

TWO METER MOBILE UN ITS

GENERA L ELECTRIC PROG RESS LINE
14" or 17" case, complete accessories, fully
narrow band.

MT133. 12 volt, 30 wat ts, trans istor po wer

supply S158

with wide band receiver 8143

MA/E33, 6112 volt, 30 watts.
vibrator power su p ply ,SB8
with wide band receiver S73

96 • CO • Ju ly, 1973
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Th. SP 10 1 P L. ndlon.. p< .... ,.,... ,,"on . po.ch op.,. ..an .. _ II •• '9'0.... .
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EIMAC super- power tetrodes provide transmitter " building
blocks" up to 10.4 megawatts, 100% mod ulated .
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megawatt carrier 100% modulated
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X-2159',""""."'''''p\'Il'I£R 1--1 COMBINER t--f """"•
......PUFIER

For information on the X·2 159 and X-2 170 super­
power tetrodes. contact the EIMAC Division of Varian.
301 Industrial Way, San Carlos, California 94070, Or any
of the more than 30 Varian I EIMAC Tube and Device
Group Sales Offices throughout the world .
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