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Power up with 1200 watts

55B, 1 kW CW - 22995*
Heathkit 5B-200 ...

Provides 1200 W PEP SSB input, 1000 W CW
Built· in so lid -s tate power supp ly w ith ci rcu l
breaker protect ion. Metering for SWR grid current
plate current, relat ive power. plate voltage. AL
output. Shielded, fan-cooled amplifier compart
ment. Pre-tuned cathode input circuit for max i
mum eff ic iency and low distortion.

The sturdy, yet lightweight construction of th
SB-200 is achieved through the use of a heavy
gauge one-p iec e alumin um c hass is th at I
partitioned for extra strength and isolation 0

components and circuitry. Th is clean. open lay
out makes assembly extra easy, too. Kit 58·200
50 Ibs.

SB·200 SPECIFICATIONS - Band coyerace: 80. 40. 20, 15 and 1
meters. Maximum power input: 1200 W P.E.P. SSB. 1000 W cw
Driyinc power required: 100 W. Duty cycle : sse. conti nuous yoic
modulati on; cw, 50 "," (key down t ime not to exceed 5 min.)
Third order distort ion: 30 dB or better at 1000 W P.E.P. Outpu
impedance: 50.75 ohm unbalancedj var iable pi-output circui t
SWR not to exceed 2:1. Input impedance: 52 ohm unbalanced
broad-tla nd pretunec input circu it requires no tuning. Mete
funct ions: 0·100 rnA gri d current. 0.1000 mA plate current, 0
1000 relative power. 1:1·3:1 SWR, 1500.3000 ver ts high voltage
Front panel controls: l oad ; Tune j Band j Relative Power Se nsi
tivity; Meter SWitch, Grid·Plate-Rel. Power·SWR-HVj and Powe
Swi tch. on/ of f . Tube complement: Two 572B!T·160·l (in parallel)
Power requirem ents: 120 VAC @ 16 A (max.). 240 VAC @ 8
(max.). Cabinet size: 6~" H x 14'/1" W x 13\tl " D.

Heathkit Wattmeter! 2995*
5WR Bridge .. .

Two sw itch·selecte
ranges measure R
outpu t from 10· 20
and 100·20 0 0 W. .
built- in SWR capabll
i ty for proper tune-up
t ra nsmiss ion l ine t

antenna Z matching. Negligible loss fo r permanen
insertion into 50 ohm line. Remote detector perm it
placement of meter in any convenien t locat ion. (
It. of cable supplied.) Kit HM·102, 4 Ibs.
HM·102 SPECIFICATIONS - frequency rance: 1.8 to 30 MHz
Wattmeter accuracy: ::!:10"," of fu ll-scale reading. Power up.
bil ity: 10 to 2000 wa tts. Impedance: 50 ohm nominal. Conn ec
tors: UHF type SQ..239. Dimensions: 5)(. " H x 5Y.." W x 6'1.r" 0

I ~

36995*
Power to get you to the
pole - Heathkit 5B·220
2 kW Linear•..

5995*
Great for tuning up off
th e air. Features 50
ohm non-inducti ve, air
cooler load with less
than 1.2:1 SWR for frequencies of 1.8 to 30 MHz;
0-200 & 0-1000 wattmeter range ::::!::: 10% full -scale
accuracy; power rating. 175 watts cont., 1000 watts
max : overload indicator lamp with built-in test c ir
cuit ; 6" H X 5"' " W x 13;'. " D. Kit HM·2103, 6lbs.

The 58-220 uses a pair of conservatively rated
Eimac 3-500Z'5 in grounded grid c ircu itry to pro
vide up to 2000 watts PEP SSB input. And it can
be loaded to a fu ll 1 kW input on both CW and
RnY. A broadband pre-tuned p i- input del ivers
maximum eff iciency with low distortion over 80
thru 10 meters. Requ ires on ly 100 watts drive.
Built-in solid-state power supply can be wired for
either 120 or 240 VAC. Built-in circuit-breaker pro
tection. Zener diode regulated operat ing bias ra·
duces idling current for cooler running, extended
tube life. A large quiet fan is another plus feature.
Other features include ALe to the driving unit to
prevent overdriving ; front panel switch-selected
monitoring of grid current, relative power and high
voltage; easy, enjoyable 20 hour assembly. Kit
58·220, 69 lbs.
58·220 SPECIFICATION S - Band coyerace: 80. 40. 20, 15 and 10
meters. Or!y!nc power : 100 W. Mu. power Input: SSB, 2000 W.
PEP; CWo 1000 W.j Rffi. 1000 w. Duty cycle: SSB. Continuous
voice modulation . CWo Continuous (maximum key-down 10 min
utes). RTTY, 50% (maximum tra nsit t ime 10 minutes). Third er
aer distortion: - 30 dB or better. Input impedance: 52 ohm
unbalanced. Output Impedance: 50 ohm unba lanced; SWR 2:1 or
less. Front panel controls: Tune. load, Band, Sensitivity Meter
SW i tc~ Power. CW/Tune - SSB. Plate meter. Multi -meter (Grid
rnA, Relative Power and High Voltage). Rear panel: line cord,
ci rcuit breakers (two 10 AI. Antenna Relay (phono). AlC (phono).
RF Input (SO-239). Ground post. RF Ou tput (SO-239). Tu bes : Two
Eimac 3·500Z. Power require d: 120 VAC. 50/60 Hz at 20 amp.
max. 240 VAC. 50/ 60 cycles. at 10 amp. max. Cabinet site : 8Y.."
H x 14~'" W x 14J;.z " D.

NEW Heathkit
RF Absorption
Wattmeter...



HealhkirSSB,CW I NEW FM amps
!NEW Heathkit,

2-Meter Amplifier for cleaner
IFM copy on the fr inge••. 6995*

40 walls nominal out for 10 watts In 
requires only 12 VDC supply.

Fully automatic operation - with any
2-meter exciter delivering 5-15 watts drive.

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

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

Insta ll it anywhere ... ln the trunk, under the hood
or dashboard. Use it with any z- rneter exciter de
Iivering 5-15 watts drive. Features fU lly automatic
operat ion. An internal relay automatical ly switches
the antenna from transmit to receiver mode when
you release the mike button.

All sol id-state design features rugged, emitter
ballasted transistors, combined with a highly effi
c ient heat sink, permitting high VSWR loads. Tuned
input-output circuits offer low spurious output

Ito cover the 1.5 MHz segment of the z-meter band
w ithout periodic readjustment. A ll components
mount on a single printed circuit board for easy,

4-hour assembly. Manual shows exact alignment
procedures using eithe r a VOM or VTVM. And in
stallation Is just as simple.

Kit includes transceiver connecting cable, antenna
connector. Operates from any 12 VDe system 
additional power supplies are not required. Add
HA-202 power to your mobile 2-meter rig , and
boom out of the fringe. Kit HA-202, 3 Ibs.

HA·202 SPEClfICATIO~S - Frelluency ranle: 143·149 MHz. Power
output: 20W @ 5 W In, 30W @ 7.5W in, 40W @ 10 W In, 50W
@ 15 W In. Power Input (r f drive): 5 to 15W. lnpuVoutput lm
pedance : 50 ohms, nominal. Input VSWR: 1.5:1 max. load V$WR:
3:1 max. Power supply requirem ents: 12 to 16 VDe, 7 amps max.
Op erallnl temperature r.nI 8: _300 F. to + 1400 F. Dim ensions:
3" H x 41/." W x 5¥.t" D.

•

New Heathkit VHF WaltmeterlSWR Bridge ••• 9095*
Perfect tune-up tool fo r your 2-meter gear.~M transmitter output In
power ranges of 1 to 25 watts and 10 to 250 watts ± 10% of full scale.
50 ohm nominal Impedance permits placement in transmission line
permanently with little or no loss. Built-In SWR bridge for tuning 2
meter antenna for proper match, has less than to-watt sens itivity.
Kil HM-2102, 4lbs.
HM·2102 sPECIfiCATIONS - frequ ency ranl e: 50 MHz to 160 MHz. Wattmeter accuracy:
::10% of full -scare reading.· Power capability: To 250 w. SWA sensitivity: less than 10
W. Impedance: 50 ohms nominal. SWR IIrldl e: Continuous to 250 W. Connectors: UHf
type So.239. Dimensions: 51/. " W, 5K." Hand 6¥.t" 0, assembled as one unit.
·Using a 50 0 noninductive load.

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

HEATHK IT ELECTRONIC CENTERS r;;;;-M-;~-:';:-0. ,-;:,2-4 --~;tii7.:k*,·J1
A_ IZ.: Ph..n i_, z n 7 w. Indi , n School Rd .: CAUf. : An_h. im. DO E. Bo lt Rd .: [I C,nito, 6000 I ' ,"lOtI H. I'bOf', MlCh', ,,, 49012 I
Potrero A....; Lo, An• • I.., ZJ09 S. Flow., St .: "omono. lSSS O!'"onae Grov . A.... N.: _'dwood I
Cit" 2001 Mid d le fi. ld Rd .: S_n 0 "'0 ( Lo M"ol. IJ6.] Cente, Or.: W. od lO nd Hill., 22504 v.n. I 0 PlOn e M IICl f lllEE Hutll k,l t .blol . I
tu.o 8 lvd .: COLO.: O. nv.r, !1940 W. 38lh A ; CONN.: Hortford (A...n ), 39S W. Mo ,n SI. (RI.. ( 1K1oMCI il S plull'''Ppll'l I
U I : fLA. : .. iomi (Hiol• • hl. 4 70S W. 161h A ; GA. I Atlonlo. S28S Rot.on Rd-i' ILL: Ct!iCOIO, I 0 PI"'M ItIld modt l(l) I
:M62 -66 W. Devon A.....; Down'" Gro.... %24 Ollden ...ve .; INO.: India no poli., 21 2 E. 62ncl A....; I
KANSAS: Iton", Cit, (",nionl. S960 u m_, A... .: MO.: ...l imo••, 1713 E. JOODO Rd .: lIIock. I ' I
v ill • • SSo&2 Nicholson Lon.: .....SS.: .-"ton (W, Il" l. , l , 165. Wo'ce,~., SI.: ~ICH.: Dotroit" . "" I
1864S W. f ilht Milo Rd . & lUI9 e . [ 'Iht "0111 1. Ad .: MINN.: M,nnupoll, (HOp kln , I, 101 Shodr I'
OO k Ad .: MO.I St. Loui• • 9296 GrOYOI' ..... . .: N.J. : fo i, U _n. l~7 Broad.o, (RI• . 41: N.V,: lSd'''I I

, 8 u Ho lo (Am hors tl, 3176 S h. " don 0 ' .: Now 'fork Cit,. 3S W. 4Sth St.\. J.,icho, LI.. IS Je n e ho C I 51 I Z '~,.-,- I
' Tu rnpi k. · 1II0eh"I.,. Lonl R'dl' P IOlO; OHIO : C,ne,nnoti (Wood own), 10133 SD, inllf ,. ld I I J a" IP:-
.. i.... ; CI.~otond. SoUl Po.,. Rd ,; "A.: "hil'd,Iphio. &111 a eese ..e ll BI..d .: Pittlbu"h, )412 Wm . 1 ""UI &. 1OK" 'ClIIOf: I l lOb!"t to ch.nl l . ,thout not ,C" I
P.n" H.y.: TIXAS, Dano,. Z71S Ron A....; Houllon. 370S We,th.,me' : WASH ,I S.ottl• • 221 • ... '1 order pnuI ; f .O.B. lK la ry AM ·279 J
Th,'d A... .I WIS.: Mllw a uko• • 52IS f ond du Lac . L _

April , 1973 • CQ • 1





The Radio A m a te u r's .Journal

FEA T U RES

APRIL,1973 VOL. 29, NO.4

STAFF
EOITORIAL
RICHARD A. ROSS, K2MGA
Editor
ALAN M. DORHOFFER, K2EEK
Managing Editor
WILFRED M. SCHERER, W2AEF
Technical Consultant

SUSAN BUSCHLINGER
Editorial Assistant

CONTRIBUTORS
FRANK ANZALONE, W1WY
Contest Chairman

FRED CAPOSSELA, W21WC
Contest Consultant
GEORG EJACOBS, W3ASK
Propagation Editor

A. EDWARD HOPPER, W2GT
USA-CA Director
JOHN A. ATTAWAY, K4lfF
OX Editor

JERRY HAGEN, WA6GLD
Assistant OX Editor
GORDON ELIOT WHITE
SurplUS Sidelights
GLEN E. ZOOK, K9STH/ 5
FM Editor
IRWIN MATH, WA2NDM
Math's Notes
COPTHORNE MACDONALD, WI GNQ
SSTV Editor

BUSINESS
SANFORD R. COWAN
President
RICHARD A. COWAN, WA2LRO
Publisher

JACK N. SCHNEIDER, WA2FPE
Advertising Director

GLOR IA FORSYTH
Circulation Manager

PROOUCTION
ALAN M. DORHOFFER, K2EEK
Production Manager

WILLIAM H. TRAVIS
Ar' Dire ctor

CONVERTING THE WESTERN UNION TELEFAX
MACHINE FOR AMATEUR USE, PART 1
DESCRIPTION AND PREPARATION

Irwin Math, WA2NDM 33

THE GIGOHMER, AN INE XPENSIVE GIGAOHM
ADAPTER FOR YOUR MULTIMETER

R. Jayaraman, VU2JN 38

NEW AMATEUR PRODUCTS 47

MODIFICATION OF THE SB·102 TRANSCEIVER FOR
RECEIVER·ONLY TUN ING

Leonard Duschenchuk, WA2KHK 50

HUM REDUCTION IN THE HEATHKIT SB·102
TRANSCEIVER Leonard Duschenchuk, WA2KHK 51

A " NO COMPROMISE" 2000 WATT PEP ANTENNA
TUNER Richard James, W4DQU 56

CO REVIEWS: THE HEATH MODEL HW·7 LOW·POWER
CW. TRANSCEIVER Wilfred M. Scherer, W2AEF 60

NEW AMATEUR BOOKS 64

DEPA RTM EN T S
0& A: FREE TECHNICAL ASSISTANCE

Charles J. Schauers , W6Q LV / HB9 10

F.M.: TEXT OF FCC COMMISSION 'S MEMORANDUM
OPINION AND ORDER, INTERMOD PRODUCTS FROM
FIXED REPEATER TRANSMITTERS EFFECT TEXAS
AND CALIFORNIA PLANS Glen E. Zook, K9STH/5 42

MATH 'S NOTES: THE FAIRCHILD pA 7800 SERIES IC
VOLTAGE REGU LATORS Irwin Malh , WA2NDM 48

SSTV : INDEPENDENT SIDEBAND ADAPTER AND
THEORY Copthorne MacDonald, W~ORX 52

OX: CHASING OX ON THE LOW BANDS
John A. Attaw ay, K4lfF 66

PROPAGATION : DIAL-A-PROP, OX CHARTS FOR
APRIL 15lhrough JUNE 15 G eorg e Jacobs , W3ASK 72

CONTEST CALENDAR: 1972 SP OX CONTEST RULES
Frank Anzalone, W1WY 75

AWARDS: STORY OF THE MONTH-WA4YOC
A. Edward Hopper, W2GT 79

SURPLUS SIDELIGHTS: THE AN /PRC SERIES
F.M. TRAN SCEIVERS Gordon Eliot White 82

AN NOUNCEMENTS . . . . . 7 OUR READERS SAY . . .. 7
HAM SHOP 99 ZERO BIAS 5

Offices: 14 Vand etventer Ave nue, Port Washin gton. l.l .• N.Y. 11050. Telepho ne : 5 16-883 -6200.

CQ (Title resdeteeed U.S. PQI;t Office) i. published monthly by Cowan Publish ing Corp. Second Clan postage
J.aid . t Port ,,,'. ah ing lo n a nd Ph illipsburg , N.J. Subscription Prices : o ne Year, 16.00; two yea rs. 111 .00 : three
yt"ars, $15.00. Entire contenta copyrighted 1973 by Cowan Publishing Corp. CQ does not aasume respons ibility
for un scnetted manuscripu. Allow aix weeks for change of address. P rinted in the U nited States of America.

Postmaster: PI use send form 1$79 to CQ Mailline, 14 Vanderventer lve.• Port Washineton . L.I., N.".11050

Apri l , 1973 • CO • 3



STEP UP TOTELREX
Professionally Engineered Antenna Systems

Single transmission line "TRI-BAND@ARRAY"
By Ihe only l est that means anything . ..
on the air comparison . . . this array con
tinues to outperform all competition ...
and has for two decades. Here's why
· . . Telrex uses a unique trap design
employing 20 HiQ 7500V ceramic con
densers per antenna. Telrex uses 3 opti
mum-spaced, optimum-tuned reflectors
to provide maximum gain and true FIB
Tri-band performance.

ONLY TELREX GIVES YOU ALL
THESE FEATURES •••
• Power rating 4 KW PEP . . .

ra in or shine
• Wind rating survival110 MPH
• Patented broad-band coaxial Balun
• Heavy-duty stee l gusset mounting

pl ate
• Aluminum boom 2 in., 2Y2 in. 0 .0.

x 18 ft.
• Large diameter, .058 wall taper

swaged dural elements for minimum

weight and exceptional strength
to weight ratio

• Stainless steel electrical hardware

Wilh a Telrex Tri-band Array you get 49
Ibs. of educated aluminum engineered
and built to provide many, many years
of performance unmatched around the
world by any other make. Longest ele
ment 36 It. Tu rn ing radius 20 fl. Shipping
weighl 65 Ibs. Shipping container 13 in.
x 5 in. x 13 It.
Note: If not available from your dealer.
order direct. You' ll get fast, personal
service.

Telrex Labs are design engineers , inno
vators and manufacturers of the world 's
fi nest ~ to 160 meter communication
systems and accessories priced from
$25 to $25.000.

For technical data and prices on corn
plete Telrex line, write lor Calalog PL 70.

TRAP

BALUN

•
•

MONARCH
TB5EM/4KWP $395.00

FOB Asbury Park. N.J.

Elements shortened
to show details.

OTHER
MULTI·BANO
ARRAYS AVAILABLE

...... $175.00
355.00
39.95
59.00
63.95

TYPICAL TELREX MONOBANO ANTENNAS
Mod. 15M3l7- 15 mtr. 3 eJ. rotary, 10 DB ga in . 4 KWP pow. rat., 2W' 0.0. x17' boom ..
Mod. 2OM326- 20 mtr. 3 eJ. rotary. 10 DB gain, 8 KWP pow. rat ., 3W' 0.0. , 26' boom ..
Mild. 2M609- 2 mlr. 6 eJ. array, 14 DB gain, JOO W pow. rat., 1" x 9' boom .
Mod. 2M814C- 2 ml r. 8 eJ. array, 16.5 DB ga in, 300 Wpow. rat., 1.375" x 14' boom . . .
Mod. 6M516· 6 mtT. 5 oJ. array, 13 DB gain, 400 Wpow. rat., 1.5" , 16' boom .

Communications and TV Antennas

rex LABORATORIESSINCE
1921

Asbury Park, New Jersey 07712 201-775-7252

4 • CO • April , 1973



ZERO
BIAS

OUf February Zero Bias voiced our dis
content and alarm with the increasing abuse
of high powe r by US amateurs, and took a
step in the direction of censuring those who,
fo r what ever reason , choose to operate o ut
side the law. The editoria l has evoke d st ro ng
respon se from rea ders bo th favorab le (t he
great majority) and unfavo rable (thankfully,
a minorit y. but o ne blessed with a seaman's
vocabularyl ), A ha s been hit.

We're surprised at the righteous indigna
tion expressed by the dissidants. I t baffles us
how intelligent amate urs can so disto rt a
wrong as to make it co me out right. O ne
part icular writer t hought sure tha t the new
CQ contest policy aimed at discouraging super
power o perat io ns was a direct indictment of
h im and his fellow W6 OXers! Not so! We
know that the BI G linear is fairly common
o n t he West Coast, but it 's as com mon among
W5's, W9' s, W3's, and WZ' s. If o ur condem
nation of su per power makes you sq uirm
then we've rea ched the righ t man .

One argu ment expressed by so me m id
west ern and far western operat o rs is that the
h igh power is ne cessary to be able to com
pete effectively with east coast sta t ions. This
may sound like a bit o f East Coast chauvin
ism, but where is it st ipu la ted that all things
must be equalized for all areas, and who's
got the pipeline to the Orient and Sout h
Paci fic. No , that argu me nt holds little wate r.

A new (for the US) approach to the prob
lem has been suggested: If t he power limit
fo r amateurs was based not on input power,
but o n the manufacturer's rated plate dissi
pa tion for t he final tube or tubes, then a
com petent amateur would strive to build an
amplifier wit h superior efficiency, ra ther tha n
the bru te fo rce a pproach to power no w used.
Let's say t ha t the power limit for amateurs
was defin ed as a total c. w. plate dissipation
ca pability of 1000 watts for the final tube
o r tubes. Ho w much power can you get o u t
of a 4- 1000A or a pair o f 3-500Z's? fl o w
much are you getting out now, o r doesn't
that really concern you? It might, if you
knew that your neighbor had re ti red his
4CX 5000A fina l and was figuring ways to
wring an ext ra 500 watt s ou t o f his kw bottle

Maybe that 's a more manageable approach
to the problems of high power. What do you
think?

Dial-A-Prop

Our new automat ic telephone answering
syste m, providing u p-to-date propagation pre
d ict io ns revised weekly, has been doing a
remarkably good business, especially cons id
ering that the announcement o f the new ser
vice in the March issue is o n ly beginning to
be read as t his is being written . T he special
telepho ne nu mber, 5 16 883-6223 is being
dialed at a rate of up to 75 ti mes a day , and
this is o nly the begi nning!

As a further service to amateurs, special
Contest Weekend Predict io ns are being pre
pared by W3ASK giving detailed and last
minut e propagation predictions for maj or
DX contest weekends. For example, special
repo rts were taped for t he A RR L Pho ne and
CW OX contests, and the 4 X4 In tern at io nal
OX Contest during t he fi rst month of Dial
A-Prop. These special reports are recorded
on Friday afternoons.

A hin t for Dial-A-Pro p users: be sure to
have paper and pencil handy before d ialing,
or better st ill be prepared with you r cassette
tape recorder to tape the 2-minu te-plus pre
diction. It plays o nly o nce and then d iscon
nect s, so if you miss so met hi ng, you ' ll have
to dial aga in.

We've receive d co m ments from o ut-o f
town users, asking if there were plan s afoot
to se t up Dial-A-Pro p numbers in o the r parts
o f the US. The answer is no , not at the mo
ment, although we welcome inquiries fro m
highly responsible amateur o rganiza t ions.
Sho uld the deman d be great enough , we'll
certai nly co nsider ex tending the servi ce to
o ther geographic areas. Bear in mind . ho w
eve r, t hat even though Port Washingto n. N.Y.
is a long distance call away from most places
in the US, night and weekend rate s from any
where in the US are o nly $ 1 for a three-min
ute call.

Inci dentally , in the first month of o per
atio n , W3ASK's predict ions have been wrong
o nly o nce!

73 , Dick, KZM GA
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Problem-solving handbooks

EDITORS AND ENGINEERS
•

Send me the followIng books. Nos . _

--,
CaO.3 I

Ind. 46268 I
I
I__________$, encl I

Plea se Incl ude sales tax where app li cable

o Send FREE 1973 Sams Book Catalog I
I
I
I
I

Order from your electronic parts
dislributor or se nd coupon below.

73 VERTICAL, BEAM, AND TRIANGLE ANTENNAS
By Edward M. Noll, W3FOJ
Design and co nstruction of 73 different antennas used
by amateu rs, each bu ilt and air-tested by the autho r.
Al so construc tion of noise bridges, t ran smission-line
tu ners, and measurement meth od s. No. 24021-$4.95
ELECTRONICS FOR THE AMATEUR
By Loui s M. Dezellel, W5REZ
Covers radio-wa ve propagation as It app lies to amateur
band frequenc ies, reception an d transm ission pertai n
ing to ham equ ipment, and the specia l fie ld of ante n
nas and how to fee d the m. Provides you w ith every
thi ng needed to pass the theory sections of th e FCC
exam s. No. 24022- $7.95
RADIO AMATEUR 'S F-M REPEATER HANDBOOK
By Ken W. Sessions, Jr. , K6MVH
Th e defin itive work on amateu r t-m repeaters. Includes :
Prepar ing and obtaining si tes for repeaters; How to
buil d a repeater; Repeater applications ; and an t-rn
repeater directory. No. 24008-$6.95
AMATEUR TESTS AND MEASUREMENTS
By Louis M. n eeeuet, W5REZ
Shows how to accomplish vi rtuall y al l performan ce
tests on amateur transmitters. receivers, and antennas.
and how to make req uired adjustments . No. 24007
$5.50
HAM AND CB ANTENNA DIMENSION CHARTS
By Edward M. Noll , W3FOJ
Tabulates d imension da ta in feet and inches for all
popular antenna configu ratio ns. With this data. an an
tenn a ca n be d imensione d for a spec ific frequen cy
range accordi ng to license class and mode of opera
tion. No . 24023-$1.95

~ ~-
I '" Howard W. Sams & Co ., Inc.
I 4300 W. 62nd SI., Indluapoll t ,

I
I
I
I
I
I

Name _

~Lf .n ~. ' N'I Address' _

I City State Zip) _L J

Highly popular Editors and Engineers books from
Sams give amateurs everything they need to know
about radio operation and technology. They 're
authoritative, clear, and easy to follow. You'll want
them for your library.
Famous E&E RADIO HANDBOOK-t9th Edition
By William I. Ou, W6SAI
The co mpletel y updated electronics Industry standard
tor enginee rs, techn icians, and advanced amateurs.
Shows how to design and bu i ld all types 01 radio
co mmunications equi pment. Includes se c desIgn and
equipment, RlTY c i rcuits , lalest semiconductor c i r
cu its, IC 's , and special ci rcu it ry. No. 24030-$14.95
SINGLE SIDEBAND: THEORY & PRACTICE
By Harry D. Hooton, W6TYH
A basi c text covering the origin of ssb. deri vat ion 0'
signa ls, si de band selection. ss b generators. cente r
suppression te chniq ues , ca rrie r generato rs, speech
ampllliers and filte rs, balan ced mixers and con verters,
low·power ssb. t ran sm itters. linear r·' power amcuuere.
and mu ch more . No. 24014-$6.95

SEMICONDUCTOR AMATEUR PROJECTS
By Louis M. Dezetlel. W5REZ
For the ham who sti ll take s pride in using his hands
and head, here are pro jects for 16 useful , money
saving access ories, using easy-to-build semi condu ctor
ci rcuit ry. Unll s are ' or measur ing equipment, lnc reas
Ing power and add ing co nve nience, etc . No. 24025
$4.95
MARINE SINGLE SIDEBAND
By Donald M. Stoner and Pierre B. Goral
Cove rs the why and how 0' si ngle sideband; Interpre t
ing specificallons, alignment tests and mea surements,
Install ations, securing a lim ited coastal license. hlgh
seas telephone service , and marine radio te rmInology.
No. 24029-$5.95
RADIO AMATEUR OPERATING HANDBOOK
By Marshall Lincoln , W7DOS
Th is slngle.sou rce working guide Is a pract ical aid ' or
Improving the operat ing met hods and te chniques of
hams. No. 24028-$4.95
SOLID-STATE ORP PROJECTS
By Edward M. Noll, W3FOJ
By build ing OAP equ ipment you learn scud-state tech
nol ogy, since these rigs Inc lude trans istors and / or
Integrated ci rcuits. The tow-c ost units described have
powe r rati ngs from less than 100 mill iwalts up to about
20 watts. Both cw and phone rigs are included. No.
24024-$4.25

73 DIPOLE AND LONG-WIRE ANTENNAS
By Edward M. Noll, W3FOJ
Detailed construction data ' or 73 d ifferent types 0'
w i re antennas. Appe ndices describe construction 0'
noise br idges and /lne tune rs, p lus data on measur ing
resonant frequency, veloc ity ' actor, and SWR. No.
24006--$4.50
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OUR READERS SAY
The Social Receiver

Editor , CQ :
Congra tulations to Vernon Dawson, K6RRC.

for his fine ar ticle on the Social Receiver in the
January issue of CQ. His analogy is qu ite in terest
ing; however, many people believe th e receiver has
been modi fi ed . Many Americans are inclined to
agree and assume that Vern used an outda ted block
diagram. I present this modified block diagram
which I believe is the most widely accepted.

The receiver has been modified with a selective
E filter a t the Input to reduce the E fa ctor (aver
age white American ma le) and a second E Mixed
filt er which is just ahead of the IF Stage to elim
inate any E fac tor that migh t leak through re
turning it to a majority cult ure. Therefore, the
receiver accepts ABCD-FG HI. T he majority cultu re
( tuning oscillator) has also bee n modi fied to minor
ity cultures. E and possible E Mixed is returned
to the majority culture which accomplishes no
thing. Therefore, the resu lta nt economic gain is
ABCD-FG III.

Prod uced by the Pilot Elec tric Mfg. Co., it was
designated th e Pilot Super WASP!

l est my observa tion be misconstrued as any
derogation of Mr. Dawson 's views, I wo uld com
ment that th e principles involved in the design of
the Super WASP fell fa r behind the Sla te of the
Art, many yea rs ago .

II. Eddy, W21l U
O neonta , New York

Editor, CQ :

Referring to yo ur art icle , "The Social Receiver"
(January issue), I thought I might ad d that most
modern models of this receiver come completely
equipped with a po lice bands squelch, usually in
the far right corn er!

R.C. Rajkumar-M aharaj , VEIAIlK
Dartmouth, Nova Scotia

Edi tor, CQ:
After nearl y 40 years a lIam, I just recent ly

subscribed to CQ, thinking I would fi nd at last a
magazine truly devoted to Ham Radio and the fast
moving technical field . My first issue to be received

E £4"eOIoO"ol I OCcup.at_ol " OOIot... , . .."" . "
EconomIC f-+ond EconoMIC E." on el SIX,,~ I

.... Et _ ..
Ftller _9·_~' Ga,n

Eny,ron,..."' Fill., 0"110' 1""'1, ~~"

.~"
G'h"""'.'"
ond [ e_ Ie"""',
'" ' . ...h

MOIO" ' Y
Cu lt"••

I present this modified block diagram as what
the average American sees today. This co uld be due
to the fact that the average American may suffer
from "Tunnel Vision." This possible lack o f peri
ph eral vision may preclude his seeing the injust ices
to o thers.

Embert D. Walk er
EI Paso, Texas

Ed it or , CQ :
As furth er proof that there is no t hing new un der

the sunspo t, I refer yo u to the article entit led, "The
Social Receiver," on page 62, January CQ.

Mr. Dawson ' s ana logy is well-drawn, and his
speci fica t io ns are quite valid. His fron t end design
principle, howev er, is far fro m original. The fi rst
example, to the best of my recollectio n, to be pu b
lished of a receiver front end capable of selec ting E
o ut of th e econo mic-socio-cultura l spect rum from
A to I, was int roduced in QST for J u ne, 19 29, on
page 75 . (I refer to the first published prac t ical
solut io n to a socia l problem which had existed
since th e formation of societ ies.)

was Jan uary 1973 and wha t am I treated to?"The
Social Receiver," a diat ribe of mor e of this race
ba iting, socialistic, left wing drivel wit h which I am
fed up to here. If Vernon Dawson, K6RRC, is lit
off on thi s subject, maybe he should take to preach
ing or polit ics, and stay the Hell out of th e technical
field.

If there are more of his articles planned for the
future issues of CQ, please consider thi s an order
for ca ncellat ion of my new subsc ript ion.

J.II . Griscom, Jr., W3GGV
Annapoli s, Maryland

Super-Power
Edito r, CQ:

I agree 100% abo ut disqualifi cation of those
idiots using illegal power. I have a single 3-1000Z
GG amp th at gets buried by man y signals from the
illegal elite (also 3 el. wide 20 m. spaced yagi @ 65
f t .) . It' s di scouraging to keep clean and legal but
end up at th e botto m of pile-ups or last in line.
Any thing you can do to restore some competit ive

Ap.il, 1973 • CQ • 7
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The R-530 is still the 0.5 to 30 MHz general coverage leader.
Compare it to the competition ..• if you can find any.

HERE'S WHY:
• Has many features found only on mi litary receivers costing over

$3.000 yet is still priced less than $1 .000.

• Phase-lock frequency conversion for exceptional stability and
troub le-free operation.

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

• Mounting versatility-table top or standard 19-inch rack.

• 117/230 VAC for fixed operation or 18 VDC batteries for portab le
f iel d monitoring.

EASY FIN ANCING • 10% DOWN OR TRADE· IN DOWN • NO FINANCE CHARGE IF PAID IN 90
DAYS • GOOD RECONDITIONED EQUIPMENT • Nearly all makes and models. Our reconditioned
equipment carries a 15 day trial, 90 day warra nty and may be traded back within 90 days for full
cred it toward the purchase of NEW equipment. Write for bulletin. Export inquiri es invited.

TED HENRY (W6UOU) BOB HENRY (WaARA) WALT HENRY (W6ZN)
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sanity into those self-centered " Big Guns" is cer
tainly apprecia ted by the rest of us high power non
QRP types.

Maybe you can gel QST (I doubt if 73 would go
along with any sane proposal) could refuse to adver
tise any product line of a company which willingly
sells illegal power amplifiers to its clients. In this
way. the violators would be forced to build their
own amps, and 7ca wouldn't have the technical
ability plus another 20% would do themselves bod
ily injury (shock. hernia. etc.) and never get them on
the air. So only 10% would ever be active on the
bands. Thus, those 10% would be easy for the FCC
to det ect and squash.

Maybe if you really wanted to star t controversy
in your edi torials you might propose that one KW
PEP or higher be limited to the classes of licenses
on the lower bands (80-40) that demonstrate the
technical responsibility to operate the equipment
cleanly and legally - this means Advanced and Ex
tra only!

Your editorial is like the visible part of an ice
berg. i.e. much more of t he problem exists than
just what is readily visible. The crime of the high
power imbeciles is even more unforgiveable because
the lower powered stations trying to stay compet
itive makes them push their equipment to and be
yond its limits result ing in splatt er, spurious emis
sions, d isto rtion. and associa ted garbage. Then frus
trati on appears with those brave Casper Milque
toasts hiding behind the anonymity of the ir micro
phones sounding like 2 yea r old babies wailing.
catca lling, and jeering. And in the middle of this is
some poor slob who keeps on calling the DX station
when he's transmitting, simply beca use he can't
hear the DX station due to all the crud on the
frequency.

There has got to be a better way, and if I can
help you achieve it, let me know.

Wes Bolin. K4APL/6
Lancaster, California

Editor, CQ :
Congratulations on your stand!
Elimination of high-power law-breakers from

contests will be a very effective and to-the-po int
remedy indeed!

In addition. it shou ld also be possible to ex
clude the selfish group of individuals and improper
ly o perated stations who cause +15 kHz splatter
when a peanu t-whistle coupled with properly func
tioning brains would frequently be sufficient.

If we don' t clean up this mess ourselves, we
won't have a thing to say when the FCC does it!

Keep up the good work!
Via Vilms, K40 V
Warner Robins, Georgia

Announcements
Johnson City, New York

The 14th Annu al Hamfest, sponsored by the
Southern Tier Amateur Radio Clubs, is scheduled

for 2 p.m.• April 14, at St. John 's Ukranian Hall,
Johnson City. Admission to lectures and flea mar
ket is free, awards. di nner S5. For ticket s or further
info writc STARC. P.O. Box II. Endico tt. NY13760

Natchez, Mississippi

The Old Natchez ARC will hold their Hamfest
on April 8 in Natchez. Direct inquiries to ONARC.
P.O. Box 599. Natchez. Miss. 39 120.

Evansville, Indiana
TARS lIamfest will be held Sunday. May 6 at

the 4H grou nds. highway 41 north 3 miles. Auction
overnight camping, Ladies' bingo, flea market. Ad
vanced registrat ion. Con tact : Robby, \V9~1KZ , 502
S. Lincoln Park Dr., Evansville, IN 47714.

Towson, Maryland
The Greater Baltimore Hamboree will be held

at Calvert Hall College, Putty Hill and Goucher
Blvd., Towson, Md. (one mile south of Exit 28 of
Bel tway-Interstat e 695) on April 8 at 10 a.m. Food
service. flea market, prizes. Registrat ion $2. No
table or percentage charges. Info: Joe Lochte, 5400
Roland Ave., Baltimore, MD 21210.

Dayton. Ohio
The 1973 Dayton Hamvention sponsored by the

Dayton Ama teur Radio Association will be held on
April 28 at the Dayton Hara Arena & Exhibition
Cen ter. Tickets are $2.50, $3 at doo r. Free park
ing, flea market, foru ms. For info: Dayton Ham
vent ion, P.O. Box 44 . Dayton. OH 4540 1.

Amboy. Illinois
The Rock River Radio Club will held their 7th

Annual lIamfest on April 8 at the Lee County 4-11
Center, Amboy, IL. Tickets are $ 1.50, $2 at door.
Rain or shine. Fo r info: RRRC Hamfest, Carl Karl
son. W9ECF. P.O. Box 99. Nachusa . Tl, 6 1057.

Raleigh, North Carolina
The Raleigh Amateur Radio Society will hold

its 1st Annual Hamfest on April 15 at the North
Carolina State Fairgrounds. All indoors. parking.
buffet, free pepsi & coffee all day . For info: RARS
Hamfest , P.O. Box 17124. Raleigh. NC 27609.

Dekalb, Illinois
The Kishwaukee Amateur Radio Club will hold

their Hamfest on May 6 from 8-3 at the Notre
Dame Center. Tickets are $ 1.50, $2 at door. For
info: Box 473. Dekalb. IL 60115.

Stolen Equipment
The following equipment was stolen from Ed

ward W. Voightman , W9GSS, 4050 Crestwood Ct.,
Wisconsin Rapids, WI 54494 on February 12:

Item: Regency HR-2A. Ser. No. 04-07 148
Acces: Topeka FM 6-chan. add-on transmit deck
Transmit Crystals: 146.13. 146. 22. 146.38.

146.46. 146.94. 148.Ql mHz.
Receiver Crystals: 146.34 . 146.73.146.76.146.

82. 146.88.146.94.148.01 mHz.
I Contin ued on page 90 )
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BY CHARLES J. SCHAUERS,
W 6QLV*

M OST manufacturers of elec-
f tronic (and amateur equipme nt)

usually suggest that when trouble
shooting, resista nce and voltage
measurements should be made with
a vacuum tube voltmeter (v.t.v.m.),

There are valid reasons for this.
Volt-ohmmeters (v.o.m's) arc not uniform

in sensitivity and they range from as low as
1000 ohms per volt to as high as 30,000 ohms
per volt or more. But the v.t.v.m. (no matter
the type) has a sensi tivity in the megohm (s)
range-the usual unit having an input resis
tancc o f 10 or more megohms. Wh at docs this
mean?

First of all, accuracy. Why? Because the
circuits to which the v. t.v.m, is connected are
not heavily loaded down.

Try and measure a.g.c, voltages for exam-•
pic with a 1000 ohm per volt v.o.m.! The
measurements you get (i f any) will ce rta inly
not agree with the manufacturer's!

So when you do troubleshooting on critical
circuits where low voltages are encountered
do use a v.t.v.m, Then too. do remember to
use a v.t.v.m. in low current circuits where
high resistance values are encountered.

Checking Surplus Tubes For Shorts
"I was recently given a large number of

surplus vacuum tubes some of which I can
use in my surplus equipment acquired over
the years. What is a good easy way to check
these tubes for shorts between elements? I do
not have access to a tube checker."

An ohmmeter can be used providing you
have a pin connection guide you can refer to
when you make the checks.
Q & A is • tree teehniCiI usiSli nce proirlm offered b, CQ to
its rel ders. We I sk )'Our cooper.tion to enlble us to I ss ist IS
mlny Imlteurs e-ch month u possible . Alwlrs include I selt 
Iddressed st. mped envelope with your question. ani, one ques·
tion PIIf letter, ple-se . Before writ ini to 15k where I published
Irticle .ppe.red , try to find it yourself b, consultinf the .nnual
indu es 01 the yuious .mlteur magllines. Mail questions to:
CQ Q & A, IC Vlnderventer Ave .. Port Wash ington , N.Y. 11050.

MAIN OFFICE AND FA CTO RY

MALDEN
MASS A C H US ETTS

JA MES MI LLEN
M FG. CO., INC.

TRANSMATCH or
TRANSMATCH JUNI OR

Allows a transmitter to work into Ihe
50 o hm unbolanced lood for which it
wos d e signed. Converts a multi-band
e nte nne ta 50 ohm s CIt Cl II emeteur
fre q ue ncie s between 3.5 and 29.7 MC.
MCltch 10 te 300 ohm unbCl IClnced
loa ds.

92200 TRANSMATCH hand les a kw.

92201 TRAN SMATCH JUNIOR hand les
150 w.



the TELEX

PROFESSIONA L S
for "hands free" radio communications

push-to-talk switch
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C O MM U N I C A TI ONS Q I V I S ION

9600 ALDR ICH AV EN U E SOUT H
MINNEAPOLIS, MINNE SOT A 55420

TELE

Telex boom mic headsets provide you with the ultimate convenience in radio
co mmunications. The adjustable boom mic gives you "hands free"
operation for logging or frequency adjustments, plus add ed mobil ity. And
the mic is always properly positioned for instant,inte llig ible vo ice transmission.

Telex headsets featu re an easy to reach , inline push-to-talk switch , which
can also be wired for vo ice operated transmission .

Boom microphones are especially designed for "close-talking" use to limit
outside noise pick-up. Both Telex boom-mic headsets and headphones seal
out ambient noises, concentrate the signal at your ear, and add to the
effectiveness of your rig . Adjustable and lightweight, they can be worn
for hours without discomfort.

There's a complete line of Telex boom mic
headsets and headphones - priced fro m
$5.95 to $99.50. Ask your dealer for our
complete line cata log or write .

PR O DU CT S OF S OU N D RE S EAR CH
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your electronics
buying gUide
for precision made
rad io crystals
and electronic
equipment
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Crystal Mfg. Co., Inc.
10 N. Lee. Oklahoma City,Ok. 73102
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Rhombic Installation
"Since becoming an amateur a few years

ago I have heard many discussions on the
merits of various antennas; I have also done
a great deal of reading. It seems to me that
the rhombic antenna would be a good bet if
one has the space (which I have). What do
you think?"

The rhombic is a good antenna but it does
have high levels of side lobe radiation and it
is really not as broadband as some of its advo
cates think. By arraying rhombics side lobe
radiation can be reduced but few amateurs
can do this. My choice would be a good
broadband log periodic.

TX-599 VOX Adustment
'" recently bought a TX-599 from Henry

Radio but am having a little trouble with the
VOX adjustment. It does not seem to cu t in
when ' th ink it should. Any help?"

Sec page 12 of your instruction book. The
term "watch (having the second finger) "
means a sweep second hand! When the relay
clicks in, it should reset after J second after
an applied af signal-a little hard to measure
with a second hand !

Diode Rectifier Blow-Outs
"As you will see from the diagram en

closed, I have a power supply using semicon
ductor diodes. I have replaced these three
times now. The diodes are rated at 1000 volts
at 400 rna. It seems that everytime 1 load my
final a little too much they blow. What gives?"

First, instantaneous peak current, and you
have no resistors (47 ohms) in series with the
diodes, nor .001 mf ceramics shunting them.
Resistors are cheaper than diodes.

Tower Damage
" In a recent wind strom my aluminum

tower collapsed. However the main bottom
section is still intact. Any suggestions for re
pairing the upper sections? The tower was 40
feet tall, Of course, my three element beam
is a total'."

Any tower, steel or aluminum after it is h it
with a strong wind is nearly impossible to
repair. The only thing you can do is to replace
damaged sections ( if available).

R-390A TO 5.5.B.
" I acquired an R-390A receiver but it

doesn't seem to work on s.s.b. too we ll-too
much distortion-no matter how I turn the
controls. Any infonnation on improvi ng this

12 • CO • April, 1973



Two Meter-5.2 db Power Gain
Colinear Mobile Antenna

! 5.2 db gain over 1/4 wave ground
plane

! SWR at resonance .. . typically 1.1:1
I Bandwidth . . . 7 MHz for 1.5:1 or

better SWR
! Power Rat ing . . . 200 watts FM

Height, including mount .. . 78"
Radiator . . . 17·7 PH stainless stee l
Field adjustable for lowest SWR

CHOOSE FROM TWO VERSIONS

MOOEL CGT·144 (illustra ted) antenna corn
plete with t runk lip mount for easy, no holes
instaltation on side or edge of t runk l ip. 180·
swivel inc luded for adjustment of antenna to
absolute vertical. Supp l ied operational wi th
17' MIL spec RG·58·U and PL·259 transceiver
connector factory attached. Antenna is remov
able f rom mount. Shpg. Wt. 3.34 Ibs. . . $36.95

MOOEL CG·l 44 - Antenna only wi th %"·24
base to fit all standard mobile ball mounts.
Shpg. Wt. 1.84 Ibs. . . $24.95

-_. _ - - -

e
t\Ct'~t~f\)~~~

SU~t~ G~\"

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!
Available From All Distributors I

who Recognize the Best.

NEW-TRONICS CORP.
15800 COMMERCE PARK DRIVE

BROOK PARK, OH IO 44142

L..- ~\_,
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excellent set for s.s.b. reception?"
Yes. See the fine article on this on page 55

of January 1968 CQ. The distortion you
mention is caused by the a.m. diode detector.
Lee tells you how to overcome this.

Antenna Tuning Unit Performance
"I'm a young amateur and I understand

that an antenna tuning unit (ATU ) used with
any transmitter can improve its performance.
Is this true? Also how does an ATU affect
antenna performance?"

M ost modem transmitters and transceivers
usc pi-L networks which make the use of the
ATU superfl uous.

An ATU does not affect antenna perform.
ance, but the unit is a matching device which
will match most antenna loads (up to 500
ohms or so) . It is true that an ATU will aid
in the attenuation of harmonics and spurious
signa ls. but with modern final amplifier out
put network design. these arc seldom en
countered.

The ATU incorporating an s.w.r. meter.
power meter etc ., is a good investment.

Slow Blow Fuses
'The plate on my power supply (above the

fuse socket ) for my transceiver states that a
3 ampere 'slow blow' fuse should be used.
Why not a fast blow type?"

Power applied to a cold set using a fast
blow fuse can knock out the fuse. The slow
blow type has enough delay so that surges
will not immediately blow them. Both types
of fuses protect but over the long run the slow
blows are the least expensive.

Chatter Splatter
"I have been told a number of times by

locals when operating on 20 meter s.s.b . that
I splatte r. When talking to distant stations I
seldom get splatter reports. Wh at is the solu
tion?"

Splatter can result from over-driving the
final. Al so. an improperly operating linear
can splatter. First try turning down your mike
gain. If this doesn't work then check the final
amplifie r. Matched tubes (if two arc used in
the linear) a rc important. Check all voltages
including the driver's. Check the fin al tubes'
bias voltages carefully.

GT·SSO Power Output Fall-Off
"I have a GT-550 Galaxy transceiver which

has given me excellent service since 1970. I
have had no problems not even a tube re
placement. However. lately. the output has

9 ELE ME 1 YAGI
GAI N: 16 db.
Model: MY- 144-9

5 ELEMEN 1 YAGI
GAIN: 12 db.
Mode l: MY -144-5

Matchi ng sy stem In c orporate s a 200 Ohm
fold ed dipo le wi th a 4 to 1 coaxia l balun.
Element length is cd jus tcb le for cri tica l
tun ing.

VERTICAL GROUND PLANE...
wi th special custom feature s for

150 to 170 MHz.

Gain: 3.4 db. compared to 1/4
wove ground plane . Power Rated:

1 KW AM; 2 KW P.E .P. SSB.
Frequency Range: 144 - 148 MHz.
with spec ial custom feature s for

150 - 170 MHz.. VSWR: 1.5 /1 or
be tter at resonance.

F or deta iled spec i f i ca tions, see

your outh or i zed Mo sle y D ea ler

or write Dept. 2 12 ...

DIPLOMAT· 2
Model: DI·2

DI PLOMAT SPEC IAL
Mode l: DI·2A
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LV-76B LBO·30l·3" PORTABLE LOM-8l0
VACUUM TUBE VOLTMETER TRIGGERED SCOPE GRID DIP METER
Unusually stable . hi ghly sensi- The on ly one wi th vert . and Determin e resonant frequen cy
live, with 11 MU impedance to honz. ca libration! A solid state of LC networks w ith th is versa-
minimize load effects . Perfo rms performer with DC to 7M Hz ti le. AC ope rated meter. Has 6
al l measurements w ith one bandwidth . Has 5X mag . and coils coverin g 2-250M Hz range;
pro be. AC o r DC may be O.2J.Lsec. to 50ms/div (15 an d modulatio n monitor ear-
changed by swi tc hing rather ranges) sweeptime. With easy- phone. Use to align receivers,
than lead chang ing. AC range to-use hariz. panel. An un- adjust wave t raps, find pa rasrt-
to 4MHz . $69.95 matched leader . $374.95 ic oscillations. $5495

The more you see... the more you believe ... the more you save
W,,'e for derails. See your d,stflbutor.

Leader Inst ruments Corp. 37~27 Twenty-Seventh 51. L. I.C., N.Y. 11101 (212) 729-7401
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fallen off. I am not a good troubleshooter .
What should I do?"

First, check all of the tubes on a good
mutual conductance tube tester. Replace
tho se that a re defective. Try to ob ta in
"matched" 6LB6 final tubes. T hen check
your antenna system and make sure that yo ur
se t is feeding a good load .

vy 73 , Chuc k

Pa ra lle ling Ante n na s
" I only want to use one coaxial cable from

two ante nnas. My problem is that one is a
ve rtica l while the other is a horizontal dipole.
Can this be done effectively?"

No. The average horizontal has an imped
ance of 72 o hms, while the vertical may vary
from 33 to 57 ohms.

RTTY Info
" I am now interes ted in RTIY afte r being

in amate ur rad io for nearly 5 years. Can you
direct me to a publication that will help me
understand it bette r?"

I'm no RTIY expe rt although I have
worked in stations whe re 50 o r more opera
to rs were o n duty. I'd suggest that you start
by getti ng the book RTTY from A 10 Z by
Durward J. T ucker, W5VU . T he book costs
o nly fi ve buc ks and has 16 chapters. It can
be obta ined from the book department o f
Cowan Publishing, same address as CQ.

58-200 Linear Problem
"I have a second-hand Heat hkit linear

SB-IO SSB adap ter is available all over the
citer. I know that the a.I.c. is d. derived and
so I constructed my exciter accord ingly. Now
the a. l.c, does not work as it did before. What
do I look for?"

A bad rectifier diode (0,) .

58-105.5.8. Adapter Infarmotion
"I'm sure that you know that the Heathkit

SB 10 SSB adapte r is available all over the
country through various radio-electronics
sto res . . . at very low prices.

"W he n I got my license in 1970 I bought
one and 'married' it to the popular OX-IOO,
the latter conver ted for linear operation.

"Any information available on improving
the SB· 1O (o ther than that ) included in the
H AM C LIN IC series?"

Yes. See the article in the M ay 1970 CQ
( page 22) .

The SB- 1O was and st ill is a good adapter.

o TV-Rad'o Sf r . 'Clfl~ 0 Au Cond,hon,nR & Rfh '~ff d l lO n

(w,th color) 0 Md ~lfr Automotl. e Iechr ucran
o Adva JICf d Color TV 0 Automoll.e t c oe-uu & Elect" cal
o Complete CommunlC at ,ons s vstem s

Ereetrollle s 0 Computer ElectronIC S
o fCC License 0 ElectronIC S Technology
u Allcralt Communicat ions 0 Electron,cs 101 Au tomahon
o Moh,le Communications 0 B a ~1C Electre mc s
o Mali ne COm munlC at 'OnS 0 Malh lor t ectrcmes
o Amdlfur RddlO 0 BasIC Data Proc:esslIl g & Computer
o Electr IC al ApphafIC f Repair Programming

u CHECK HERE FOR FACTS ON cr BILL.

Addff" s _

N'mf·-,.= = = , ,, _

Build NRI's
NEW25" Solid State
Color TV as you learn
Radio-TV Servicing

inyour home

E] NRI TRAINING 2 8 ·043
nri 3939 Wisco nsin Avenue , Wash in 9ton, D.C. 20016

Pl ease rush me the free catalog I have checked below.
I understand there 1$no obligat ion. NO SA LE SM AN WilLCALl.

Start ea r uiug $5 to $7 an ho ur in y o ur s pa re
t ime servicing: te levis ion and radio sets . . .
with N IU 's T V- Hadio Servicing Course. N H I
supplies yo u wi t h s im ple " bite-size" texts , a
step-by-step lea rning prograrn ; and all excl u
s ive 25 ~ square pictu re tube, solid s tate, color
TV set that you build yourse lf as you learn .

N H I a lso offers home study courses to obtain
your FCC license; automotive m echa n ics , ap
pliance serv ic ing , com pu ter electronics , a ir
conditioning and refrigerat ion. Get fu ll details
about any of t he home-study programs offered
by N H I . . . t he leade r in it s field . Mail the
coupon for y o ur free catalog. T here's no
ohligat ion . NO SAL~;Sl\1AN W ILL CALL.
N H I Training, 39 :19 A V AIL ABLE U N D EIl G l

Wisconsin, \Vashin /-t . Bill. It , .." ~ ' r".j .II~ ' · .Ian",,,,

ton, D .C . :WOHl. ; ';11 1 : ::~::; , '::,,~',~:,,\ 1I "''' ~ ' ' . d~. ~
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TRANSMIT THE
CLEANEST SIGNAL ON THE AIR
... with a New SWAN Fully Solid-State Transceiver!

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

SWAN ELECTRONICS offers you superb craftsmanship you can see, feel, and hear.
Inside, these units are uniquely designed. Progressive, proven engineering state-of-the-art
techniques are enriched by the most practical advanced components available. Externally.
Swan has designed these new transceivers to be appreciated by every ham, and the XYL.
because it was hams who told U5 what they wanted. It's all here ... up-to-the-minute in
styling and convenience ... easy to operate.

ENJOY CLEAR, CLEAN TRANSMISSIONS - The finest quality on the air. Signals
are strong, stable and easy to read. Select from your choice of 3 models:

SWAN 55-15 (15 Watts P.E.P.I ....•..•• 5579.00
SWAN 55-100 (100 Watts P.E.P.1 ••••... $699.00
SWAN 55-200 (200 Watts P.E.P.1 •....•• $719.00

80·10 Meters, 55B, CW,
VOX, N0I5E BLANKER and

awhole lot more!!

ACCESSORIES INCLUDE:
SWAN PS·l0 1115V AC power supply forSS-15/S5-100) S 89.00
SWAN PS·20 (115V AC powersupp1v forSS-200/5S-100/5S-151. $139.00
SWAN SS-12OO (1200 Watt P.E.P., tube type, Linear Amplifier) $299.00
SWAN 55-208 (External VFO).. . . . . . . . . . . • ..• .. .•.•.. . . .. . . . $159.00
SWAN 55-16B (Super Selective Filter) ... . ..•. • • . . • • • •.. .. ... . .. $ 79.95
SWAN 610X (CrYstal Controlled Oscillator) $ 53.95

Just 10% down is all that is needed, if you use your Swan Credit Service account.
to put an all-solid-state rig in your ham shack. Why wait? Order yours nowl!

& S I.vA IV
~ ELECTRONICS

305 Airport Road· Oceanside, CA 92054 • Phone (714) 757-7525
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GOT A MINUTE?
You 've seen Ten-Tee 's Argonaut advertised before. but do you really real ize what th is fine
littl e rig offers? It does offer something new, whether you are beginner or old-t imer, limi ted
or unl imited budger. and even if yo u just bought a new deluxe 2KW pep sta ti o n. l et's talk
about it a lit t le....

The Argonaut's receiver is unbelievable! 1/2-u'I for 10db S+N/ N rat io, with selectivity of
2.5 kHz at 6 db. 4 .25 kHz at 60 db. You get built-in recei ver offset tun ing, a real advantage
on CW and for net operat ion. Full coverage on 80 through lO-m ete rs. All soli d-state, oper
ating for weeks from a 12-voll lantern battery, with drain on rec eive of 150ma and only
800ma transmit.

The transmitter is conservatively rated at 5 watts pep on LSB, USB, and 5 watts CWowith
excellent signal quality. The fin al is broad-tuned, so all you have to do is peak one control
for max imum forward power ind icat ion on the built-In SWR bridge (which doubles as an
S-meter). All circu its are on plug- in c ircu it boards, and you r wa rranty is a full one year on
eve ryt hi ng! Compare t hese features to the average cu rrent S500 plus t ransceiver, and you 'll
fi nd the S288.OO pr ice tag hard to bel ieve. The AC5-205 a nte nna tuner a t S8.95 w ill le t you
load a variety o f makesh ift antennas for use on hunt ing or fish ing t rips o r business t rips.
How about using it o n yo ur boat, in your camper or t railer? Think of the possib ilities. If
y ou're on a budget , think o f the saving. If you have a 2KW powerhouse now, d iscover the
new world of QRP... .get out of the ru t and ha ve some real fun !

But, you say . the power is too low....ck , when you 're ready , add the all sol id-state model
405 linear amp for 100 watts DC in pu t , at S149.OO. Comparable power to most current
transceivers. y et the amplifier is broad-tuned....just se lec t the proper band and turn it on.
Nothing else to do. Meters hsow power output and SWR, and you can easily mount it in the
car trunk for mobile use. And....an open or short-circuited antenna won't hurt it at ali i The
model 210 power supply will power both units easily for only $49.00. Whether you 're
try ing to sta rt inexpensively with really good equipment, or just look ing for something new
to put the fun back in hamming, the Ten-Tee Argonaut is without eq ual. Order yours today
and get ready for more fun than you 've had in years on Ham Radio. Use your Bankameri·
card o r Master Cha rge, or wri te for a cred it application. 10% down and $ 10 .00 month ly wi ll
put you o n the air with Ten-Tee A rgonaut.

ED JUGE ELECTRONICS, INC.
3850 South Freeway

Phone 1817) 926-5221

18 • CQ • April, 1973
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Operating 55TV is easy.
D True or D False

How much do you really know about the newest activity in

amateur radio? Take this 3 minute TRUE-FALSE quiz and see.

T F T F

1 A slow scan television pic- DO 5 Any licensed amateur radio DO
ture is similar to that pro- operator, except Novice,
jected on TV. may operate SSTV.

2 Motion can be portrayed D O 6 $295 each for a Robot DOon slow scan television. SSTV monitor and camera
3 To broadcast s low scan 0 0 is the lowest price in the

television just add a Robot world for SSTV equipment.
mon itor a nd camera to

7 Robot guarantees your sat- 0 0your present st a t ion. No
isfact ion with all R obotother equipment is neces-
equipment, or your moneysary.
will be refunded.4 Slowscan occupies no more 0 0

space on the band than an 8 New SSTV operators all D O
audio signal. suffer from lack of sleep.

Address _

Na me 'Call _

is comparable to an audio signal. 5. True.
6. True, as far as we can determine. 7. True.
8. True. New SST V operators are so enthu 
siastic about the fun of operating slow scan
television, they hate to quit.
r---------------------.
I 0 Please send your new factory direct pr ice list.

o EnClosed $ Please send the lollowing
equipment via AIR 0 or SURFACE 0

o Instruction Books $2

o Model 70 Monitor $295

o Model 80 Camera $295

o 2Smm F1.4 Macro lens $54

ROBOT City State Zip _ --,---_
Cali fornia residen ts add 5% sales 18K. Pr ices do not
Include shipping.L ~

ROBOT RESEARCH, INC. 7591 CONVOY COURT, SAN DIEGO, CA 82111 (714) 27i-1I430

ANSWERS:
1. False. The slow scan television picture is
a greenish-yellow color wh ich takes 8 sec
onds to t ransmit. Like radar, the image
should be viewed in a darkened room for
best results. Also like radar, as the picture
progresses it has the appearance of being
painted onto the screen by a bright writing
line except that the line moves from top to
bottom. 2. False. Motion results in a blurred
picture. 3. True. Robot equipment is com
patible with all brands of a mateur radio
equipment and antenna systems. 4. True.
The SSTV signal contains frequencies rang
ing from 1200 H z to 2300 H z. Therefore, it





JOIN THE

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

Your choice of two value-packed performers is now available for mobile operation with
out the need to buy an AC power supply. Choose the 12 channel FM-2X or the more ver
satile 144 channel combination model FM1210-A. Simply hook up either of these superior
quality transceivers to a 12V DC battery and your mobile antenna - then you 're ready for
the excitement of ham mob ile performance at its best.

FM-2X

SWAN FM·2X - 12 channels. Crys
tals insta lled for Channel 1 to
transmit and receive o n 146.94
MHz. Channel 2 to transmit o n
146.34 and receive on 146.94
MHz, and Channel 3 10 transm it
on 146.34 and receive on 146.76
MHz •••••••.••• $259.00

SWAN FM-2X - AC Power Supply .
Accessory $ 39.95

SWAN FM1210-A - Independent
switching of 12 transmit and 12
receive frequ encieswith eight crys
tals installed : Transmit on 146.22,
146.34, 146,76 and 146.94 MHz;
Receiveon 146.28. 146.76 ,146.88
. nd 146.94 . • • • • . . • $319.00

SWAN FM1210-A - AC Pow er Sup-
ply. Accessory S 49.95

& S I.vA ItI
~ ELECTRONICS

305 Airport Road

Oceanside. CA 92054

Phone (71 4) 757-7525

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 stability
of + .001%; spurious radiation is held to -60 dB
below carrier; and both units have a 0.5 microvolt
sensitivity for 20 dB quieting.

r----------------,
I Gentlemen:

I I'm interested in joining the "Mobile Bunch" with Swan l I
Please send me : BAn F M-2X D An FM1210-A I

I More Informat ion I
I Name Call I
IMdr~ I
I Citv State Zip I
I 0 Full payment enclosed (I understand I ' ll be bi lled for I
I any shipping charges and applicable taxes .I I
I 0 Ch arge m y Swan Account # (Dow n payment I
I enclosed )o Please send an application for Swan 's Revolving Credi t I
L_ ~~~ ~

April , 19 7 3 • CO • 2 1
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•TEEC HVC·2A SSTV Monitor
Features

• 5.75" d iagona l screen.
• Removable pictu re tube

viewing flex ibi titv .
• Tuning meter aids tun ing in of SSTV signa l.
• Man ual vertica l trigger pushbutton allows

re-start of scan at any t ime.
• Noise immuni ty ci rcuits allow viewing under

high noise condi tions.
• All IC's and Transistors plug into sockets

o n 1 plug..in glass-epOxy circu it board .
• 115 or 220v 50/60 Hz Power Supply.
• 30 Transistors, 11 IC·s. 28 diodes, P7

phosphor CRT.
• Size : 15" x 14" x 8%" - 26 tbs.

'. ' .
·1B SSTV Camera

",:",',
"

TEEC HC

AT LA

Features

• % - % - ¥.a Frame Selector .
• Unique new focusing aid w ith A F or Video

output for viewing on standard TV set chan
neb 2·6 for set-up while sending SSTV.

• Black and white reversal switch.
• Normal-Heverse yoke switch.
• All IC's and Transistors p lug into sockets

on 1 plug- in glass·epoxy circu it board.
• Bui lt -in power supply for 115 or 220 V. ,

50/60 Hz.
• Meets all FCC SSTV re!'J lat ions as well as •those of fore ign countri es.
• F 1.9 Soligar or Cosm icar lense.
• Size: 6" x 7%" x 131ft " - 10 tbs,
• ... transistors, 14 IC's, 16 d iodes. 7735A

Vid icon. $325.00 FOB Hendersonv ille , T en n. $325.00 FOB Hendersonv ille, T e nn.

FUL L SPECIFICA TIONS AVAILABLE UPON REOUEST FROM:

THOMAS elECTRONICS & ENG. CO.
P. O. Box 572 HENDERSONVILLE, TENN. 37075

THE FOLLOWING TERMS ARE AVAILABLE TO THOSE WHO QUALIFY : CECC, CREDIT
CORP. ; BANKAMERICARO ; MASTERCHARGE.

" "

SB, l PA, Class C amplifier, connects
between FM transceiver and antenna
and to car battery - boosts output
power approximately 10 ti mes (i.e.,
7W in, 70W out, etc. ) And broad band
-eovers 143,149 MHz.

Small-less than 1/1 0 culft, 
rugged cast housing readily mou nted
In car . Buil t-in antenna relay operates
from rectified RF. All solid state using
highest commercial quality eTC
transistors - not surpl us culls.
Long·l ife - minimum drain.

turns mild mannered 2 meter
mobile FM transceivers into
70-90 watt roaring tigers!

ISSEI
LINEAR SYSTEMS, INC. 220 Airport Boulevard , Watsonville, CA 95076

SSE

SEND
FOR
DETAILED
BROCHURE

22 • CO • Apri l , 1973



NEW and SURPLUS ELECTRONICS FOR THE HAM
and EXPERIMENTER

4 9 5

Moon "1.

MOOH IC-IO

• IZ CHMm ElS (W~TH KTAlS SUPPL! EO r OIl
S CHANNElSl .

• 10 WATTS OUTPUT .
• om.MIC M IKI .
• II VDCOf"[RATlOS. $ 2B9 .95

-....... ~-_ .. __ .. ..-_.. ,....._- ..._-_.._..__ .. - -- _..._. ---_..- ...--

SZS.GO WOIlTH or CATALOG MtltCAA.~OIS[ WITH All. CASH QRO[RS .

2 METER FM T RANS C E IV E R S

• Z4 CHANNtLS lWTT H
xtALS SU Pf'lftD tOIl
7 CHANNtlSl.

• 10 WATTS OOTl'\lT .
• DYNAMIC M IKI .
• "C- DC Of'UAT ICS.

$379 .95

'"' :"'u 1C - Z1

MOOH SW·I06l9 eont,,,n. ~1 'ISW1I Sc lld -St'lelw,tche.
Inc h••11"; ke y ' ""•• ROM e n<>Od-d In'O EIlCOIC .

MOOtL RW· OII n eon.... .nl S. t7AIM S R_ I_U_. ,ncl .... '1\9
ke y I""•• dlOdl .ftC • • ,ntO EICOI C .

$50 0 0

MICRO SWITCH

A L P HA - N U M E R IC

KEYBOARD

M OS DIGITAL
CLOCK CHIP

$14~

r ..... d.;u eJ.",."",c c10C"' LSI ClrC'''' ,n t o I',n OIl' .
o..,qned f .., ,11,...,. OUIl>UI ' 0 l.1qu, d C.ySl .1 Oupl.y .
I....... l ""'''''' • •nchod.: All••. Snoo~•. Second.
0111'111'. 110_ ••nd Z4 h..... 0PIf'''''''.

) U P O \l\lER STR IP SCREST WITH : rvs t , SWITCH. AND :AMP

$ 9 3 0

I....' "I

....n
••••on••,.,.
' "•.."
o.
' .....••".

......--
"..,, .. -.'... ." ..\ -". .... .. -""," '- - - ' -.. .... ..'- -
' '0 • ' ~l • •• _,or.., • .... • • _... .' ... -__ _ ... D
N .... v .. _ ...
e l _ "" • • _ _. ,• •• ,n••_ _ •...,......~
. ... . . . ...... 11 .. _

" ' 1.. . ,n,'", ,..,.....

•o,,•••,
"...,

.. 0 0 11 ... >< 0 . .....

Deluxe Electronic
Equipment Enclosures

• .1 ;0 e -• • - - "-- -:-.. • - • -
DDoD I IOI ,"'U

~.u '.. .,. .,. .,. ,.z• .~"
,~u,

90~U ... 1. }1 , • '12 , . 1~ I l . l ' . .~ ,.9'
91 0- u ... e,~ , • 112 l.,' e, ,0 s," ,.9'
",""U ... , .~ , • ' 12 ' .)1 1 . ~O l . l l " ~
_ U ... ..~ , • ' 12 ..)1 I . U l .l' r.ee
.»U ••• , .~ ..". '.17 l ." l . H I . ~,

_ U ... ,.• ' _111 ,." I." I." 1 .1'

_ U ,.• , . ,0 ,.". • •81 ,. " ' .h I .U

QEII _ 121"" lDUeI D: II,.. r l ~~ ~O_ eeee,

RnlU . " . 111:1 • 60. ....D . n . a!DO • 90

. . ... ' 1. ' ,»~ (M04 01 9-'0 ."b l EI> 'l lt .~ '

NOB E X c:0::..L:CJ..:::.J...-'.J..::.J..::..L::.= =
alpha-numeric
display bezels

OT HER DI ST RIBUTOR LINES: KA ELECTRONIC SALES
'312 SLOCUM STREET [J"L~ AS , T E >< A 5 7~20?

t;;1"" 7 4"7 · 3 230
7 """662

WRITE FOR FREE CAT ALOG .

VISI T OUR STORE SATURDAY FROM
gAM to 5PM . LOCATED OFF STEM
MONS FREEWAY NEAR OAKLAWN .

- -
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NEW T-4XC FEATURES:
• Plug-in re lay
• More fle xible VaG operation ;

Including separate delay controls
for phone and CW

• Crystal control from front panel for
amateur. Mars. commercial uses

• Provision for AFSK ATTY operation
• $ 529.95

NEW R-4C FEATURES:
• a-pole crystal filter combined with

passband tuning, sse filter su pplied
• Provision for 15 addit ional accessory

500 kHz range s
• Transistorized audio
• Optional high-performance

noise blanker
• AVe with 3 selectable time constants
• Opt ional 8 pole filters available for

CW, AM, RTTY
• $499.95

R-4C Receiver

T-4XC Transmitter

See for yourself -at your deafer's.

R. L. DRAKE COMPANY I!l

540 Richard Slreel, Miamisburg, Ohio 45342. Phone (513) 866-2421 • Telex 288-017

24 • CO • April, 1973
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IT TOOK TWENTY YEARS.

• Double "Cone-shaped" design reistschange
in critical measurements under severe
weather conditions. Weather resistant,

• Complete antenna weighs 22 Ibs., 3 ele
me nt 3S Ibs. TV ro ta tor is adequate.

• Simple assembly and tuning Instructions
supplied. Takes only minutes.

That's why more hams have bought GEM
QUADS than any other brand, and probably
more than any two or three other brands
combined. The specs tell you why. So if
you're ready to go the quad route. why
not go first class?

• Optional third element gives optimum for
ward gain with narrow excelle nt rejection
of unwanted signals.

• Toroid balun for single 52 o hm feed line
matching. Handles the legal limit.

• Mounting spider of heavy duty aluminum
alloy. I ~ inch o.d, stub; easy mounting.

• Hollo w spider allows insertion of boom
for additional element.

And the GEM QUAD IS BY FA R THE BEST
QUAD in exislence.
• better in structural design
• better in quality of materials
• better in over-all performance.

• • •
To convince hams that quad antennas will
perform as well or better than most beams.
Now that you're sold on the quad principle,
we want you to have the best Quad available.

• Fiberglass arms have withstood 100 m.p.h.
winds. (2.5 sq. ft. windload area).

• Trideric arm design (air passes through
the arm).

• Nylon tension tubes create an anti-wire
breaking device.

• Two element GEM QUAD gives maximum
forward gain "where it cou n ts. t.

And first class means GEM QUAD, of course.

• The GEM QUAD is a 2, 3, or 4 element
antenna for 10, 15, and 20 meters,

$ 60. 00

C"n"d ••n p"lenl No 194506
U 5 P.lent No ]!)3211 5

Two Element Quad Extra Element
Includes U.S. Customs Imr.0rt Out)'

or Canadian Fede,al Sa 8$ Tall:
Shipped Collect

Please inc lude check or mone)' order
with your order

$107.00

April, 1973 • CO • 2S
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• 1·2 WATTS IN GIVES YOU 9G-l00WATTS OUT
• THE ULTIMATE IN MOBILE POWER USING YOUR

PERSONAL PORTABLE

WITH NEW DYCOMM MODEL

1-10-0 BOOSTER
$22000

UHF models now t/vt/ilt/lJle...
MODE L 47G-25
MODE L 47G-30

3- 7 WATTS IN
1·2 WATTS IN

15-30 OUT
2G-30 OUT

$ 197.00
$227.00

PLUS tile old relit/bles•••
10-0 10 W inpu t 100 W outpu t

o 10 W inpu t 40 W output

ES 1 W inpu t 40 W outpu t

ECH O in Rack Mounted Repeater

Write fo r data sheets on all MODELS

$ 195.00
99.95
99.95

600.00

$4.50
4.50
2 ,50

1.50
4 for 5.00

2.50
1.60

4 for 5.00

DIVI SION OF BOB
W HAN & SON

ElE CTR ON ICS, I NC.

2400 Crystal Dr.
Fort Myers

Florid. 33901
(813) 936-2397

Send 1ac for new
catalog with

osci ll ato r circu its
and li sts of
tho usands of

fr equencies in
stock.

CRYSTALS

CRYSTAL BARGAINS

Depend on . ..
We supply crystals
fro m 16KHz to 100
MHz. Over 6 million
crystals in stock.

SPECIAL
Crystals for most am
ateur 2-Meter F.M.
Transceive rs:

$3.75 Each
Inq uire about quan
ti ty prices. Order d i
rect. Send check or
money order.

SPECIAlS I CRYSTALS FOR:
Frequency Standa r ds

100 KHz (HCI 3/Uf
1000 KH z IHC6 / Uf

Al most All CB Sets. Trans, or Bee .
lCB SynthesilH Crystal on request)

Any Amat eur Band i ll FT·2 43
(Excep t 80 meters I

80 Meter Ra nge in FT·24 3
Color TV 357 9,545 KH: (w i re lea ds)

For f irst class mail add 15C per
crysta 1. .. f or air ma il add 20C ea .

948 AVE . E. P. O. Box 10116
RIVIERA BEACH, FLA. 33404

COMPLETE ER·' SET conta ins hundreds of dry trans
fer DIP, flatpack, TO-S. IC, and transistor patterns;
X. '" and X! '" etch res ist tapes ; 4 copper clad boa rds;
Y.i lb. dry etch; tray and instructi ons . $4.95 ppd.
IN STOCK AT ALLIED AN D OTH ER DISTRI BUTORS

WRITE FOR FREE CATALOG listing th is and many
other dry transfer marking sets .

The DATAK Corporation
85 HiEhland Avenue • Passaic, New Jersey 07055

EASY- pa tte rn s rub d own
di r e ctly on th e coppe r
board and c o n nect with
rub-down lines or tapes
supplied.
FAST- saf e new etchants
will etch a 2 oz. copper
board in 30 m inutes.
ACCURATE- + .0 02 " pri nt
tolerance so parts and
connectors mate with no
errors. Ci rcuit Made Wi t h ER-l

FAST- EASY
with DATAK's

26 • CQ • Apri l, 1973



You can see the Kenwood line at the foflowing Kenwood dealers: CALIFORNIA Ham Radio Out let, Burlingame
- Henry Radio . Anahe im - Henry Rad io . Los Angeles - Webster Rad io . Fresno - COLORADO Radio
Communication Co., Arvada - FLORIDA Amatuer - Wholsale Electron ics. Miami _ Slep Electronics Co., Ellenton
- ILLINOIS Erickson Communica tions, Ch icago - Klaus Rad io Inc.. Peoria - Spectrosonics Inc., Chicago
- INDIANA Graham Electronics . Indianapolis - Radio Distributing Co., South Bend - IOWA Hobby Indust ry .
Council Bluffs • KANSAS Associated Rad io Communications, Overland Park _ LOUISIANA Electron ic Exchange
Co., Metairio • Trionics Inc .. New Orleans • MAINE Down East Ham Shack. Lewiston • MICHIGAN Electronic
Distributors, Muskegon . Radio Supply & Engineering Co.• Detroit • MINNESOTA Electron ic Center. Minneapol is
• MISSOURI Ham Radio Center. St. Lou is - Henry Radio, Butler - MONTANA Conley Radio Supply. Billings
- NEW YORK Ad irondack Radio Supply, Amsterdam • Harrison Radio , Farmingdale . Harrison Rad io, New York
City • NORTH CAROLINA Freck Radio & Supply, Asheville • Vickers Electronics, Durham • OHIO Amatuer
Electronic Supply, Cleveland • Communications World , Cleveland • Queen City Electronics . Cincinnat i
• OKLAHOMA Derrick Electronics. Broken Arrow . Radio tnc.. Tulsa - OREGON Portland Rad io Supply, Port land
• PENNSYLVANIA JRS Distributors, Yo rk • Kass Electronics, Drexel Hill • SOUTH DAKOTA Burghardt Supply
Inc., Watertown • TEXAS Douglas Electron ics . Corpus Christ i - Industrial Distributors, Dallas • Ed Juge
Electro nics Inc .• Fort Worth • Ed Juge Electron ics Inc. Dallas • Madison Electronics, Houston • UTAH Manwill
Supply Co., Salt Lake City • WASHINGTON Amatuer Rad io Supply, Seattle • WISCONSIN Amatuer Electro nic
Supply. Milwaukee · Prices subJecI 10 change WIthout no tice
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~ --~ ~----

LP-1112MR
Flexibility and Dependability

In the field
The Hy· Gain Model LP·1 11 2MR is a lightweight
transportable and rotatable IOQ periodic antenna
system covering the frequency range 0 1 4 through
30 MHz . It is designed for temporary or permanent
installallon with minimum deployment lime. Th is
unique antenna is of 811 l remely small size cc nsroer
ing the w ide frequency ccr-erage.
Erect ion is performed via use al a mechanical hand
winch, whereas rotahon is accomplished through
the use 01 • mechanical stop and halyard device.
eliminating the need fo r eiectnc power of any kmd
during system erecnen and operation. lnstallallon
and erechon can be performed by a crew 016 men
in less than 4 hours. AU msiallahon tools and fiX
tures are included in the anlenna kit.

Specifications for Hy-Gain LP-1112MR
VSWR
Power RatIng
Forward Geon

Az,muth Beamw,d lh
Front to Bilek Ra" o

2.5 to 1 ma~,mum
2.5 KW Aver. oe 10 KW PEP
9 db mIn. trom .. to 6 104Hz
115 db mIn trom 6 to 30 104Hz
70 degrees ave r. o.
.. db min. trom .. to 6 104Hz
12 db monot rom 6 to 30 104Hz

<>v.raJi Heig ht
Boom Length
Ereet,on Arel
Net Weig ht. u ne.lled
Wind Rating

60 'ee'
72 leet
125 ~ 125 ,..I
2.000 Ibe.
80 MPH

HY-GAIN ELECTRONICS CORPORATION
8501 NoMhoNst Highway 6/ Llncoln. Nebruka 68507 (-t021 43<1·9 151 T."~ ..a-~2"

(Model Number V-4231 )

Designed to meet the new B-specification
The AS-1729IVRC (Model V-4231 ) is an omnidirectional ,
vertically polarized. center-fed antenna assembly built
to Mll-A-55288B (El) specifications. It is fully compatible
wi th military radios in a 10 band spectrum from 30 to 76
MHz and with previously manufactu red AS-1729 equip
ment. It is designed for installation on military vehicles
ra nging from jeeps to shipboard appli cations. Band
switching is manual and/or au tomatic. w hen operated
wi th a co mpatible tran sc e iver with auto matic band
sw itching.

The AS-1729/VRC consists of three units: MX-67071VRC
Base Mat ch in g un it wi th sp ring c ab le assembly ;
AS-1730IVRC Lower Antenna element; and AT-10951
VAC Upper Antenna element.

Specifications for the AS-1729/VRC (Hy-Galn Model V -4231)

Frequency Range: 30-76 MHz
Power Input: 70 watts maximum
Input Impedance: 50 ohms

For further information, contac t :

HV-Galn EI ctronlcs Corporation
8601 N E. H Ighway #6 Linco ln. Neb raska 68507 -402/"34-9151 Tete .. 48-642"
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• 23 Channels

• Superior
Selectivity

• Completely
Solid State

95
Including dynamic microphone,
DC power cord, mobi le mount and
desk mount brackets, microph one
hanger, auxiliary connector. and
external speaker plug

For comple te details contact:

-----~-----------------

GENERAL: 0 Frequency coveraqe: 144·1 48
MHz 0 23 channels, 2 suppli ed (.52/ .52 and
.34/ .94) • Completely solid state • Current
drain: Rev 0.4 A, Xmit 2.7 A (Hi power) o r 1.2 A
(Lo power) 0 Vollage required: 13.8 VDC 0

Antenna impedance: 50 ohms • Frequency
adjusting trimmers on every crystal - Size:
7J1tW x 2%"H x 9~tD (18 x 6 x 24 em ) •
Weight: 5Y, Ibs. (2.5 kg).

TRANSMITTER: 0 RF output power: 10 W min.
(Hi power) or 1 W (Lo power) al 13.8 VDC 0

Frequency deviation: adjustable to + 15 kHz
max., factory set to ±6.5 kHz • Automatic
VSWR protection

RECEIVER: 0 Cryslal-contr?lIed, double con
version superhet. Sensitivity: Less than .35JLV
for 20 dB quieting . Selectivity: 20 kHz at -6 dB
(±30 kHz and adjacent channel rejection at
least 80 dB down) • Audio output : 1 W • Aud io
output impedance: 8 ohms • Modulation ac
ceptance: +7 kHz . Image rejection: -65 dB •
Intermodulation and other spurious responses:
at least 70 dB down .

AC-l0 POWER SUPPLY
for 115 VAC operation

® $39.95

R. L. DRAKE COMPANY 540 Richard St., Miamisburg, Ohio 45342
Phone: (513) 866-2421 Telex : 288-017
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COMII\IG

01\1
STROI\IG!

New 2-Meter,
12-Channel VHF/FM Mobile Transceiver
Mi dland, for years one of the top names in communications equi pment,
proudly introduces this sensatio nal new 15-watt Amateur mobile, More power
than most sets, it drives linear ampli f iers to full output. And there's a low-power
pos ition switch fo r short- range t-watt output. Instantaneous final protection
circuit prevents damage f rom excessive VSWR. Receiver has rnutt iple F.E.T.
fro nt end with high " Q" resonator f ilter, ce ramic filters in I.F,- superb selec
t ivity, sensitivity, and bandpass characteristics. King-s ize ilium inated S / RF
meter, channel selector. Variable squelch, vo lume controls, ADL circu it main
ta ins deviat ion level without distort ion. Crystal s suppl ied for .16-.76, .34-.94,
and .94 simplex. Each receive-and- transmit crystal has individual frequency
trimmers. Equipped with connecto r for attaching tone burst and discriminator
meter accessories. Includes dynamic mike and mounting hardware. Suggested
price for Model 13-500 is only $249.95.

For information on Midland
Amateur radio. write for
our tuu-une brochure:
P.O. Box 19032, Kansas City,
Missouri 64141
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Featuring the new giant from Eimac, the

-

iIiI

o
ALPHA

o

The Incomparable

tive 1500 wat ts of plate disipation.

8877, grounded·grid triode wit h a conserva-

Antenna Notte I l1dge (on-'ten-o roil brij). n Omego-rs
nane fOf a spedoIized testing devk:e thaT checksvou
O"lterno system tew resoncnt freQuencv ad ccccct
impedcrlce

Obta in maximum eUiclency by
determining the resonant frequency for a ny
type ct antenna with the solid state. self,
conta ined Antenna Noise Brid ge ...

Two models .. .TE7·01 for 1·100 MHz range.
$29.95 .. . lhe IE7·02 10,1'300 MHzronge .
$39.95.

Soki through a mateur radio d~l.rs

or d irec t from the factory.

whatisan
antenna
noise bridge?

•price

nowproduction

new low

s 1495.

Volume

allows a
320 TERRACE VillAGE· RICHARDSON, TlXAS75080 • (214) 231-5121

omega-t systems iri'COrporated

FM YOUR GONSEr
(01 your Clegg 22 "1'1 , Puly Cumm 2. PC 62, Juhnvon

6N2. Aerotron 500. HA-460. lX-52 ur VHf 11

• N ew! Plu~ in modulator
p u t s t he
Communicato
t ransmitter on FM.

• No modif ication or
re w iring on your
Communicator. Just
p lug in to mike jack
and crystal socket.

• Compact sert-ecetamed
modulator measures
4" II; 3'" )(1 '1.r" .

Unex celled quality and reliability is the basis

of our new warranty: All parts and labor-

o ne year , power transformer and oil-filled

fil te r capaci to r- t wo years.

If you want to move up to the fin est , the 77.

ph one/ write Don Payne, K4ID, for a bro-

chure, personali zed service, a nd a King-size
• Works With Convnunicator I, II , III , IV

and GC·l05. and other r igs listed.
• FM at a tenth the Cost of a new rig.
• Frequency adjust for nett ing built in .
• $34.50 postpaid U.S.A. $36.50 for PC·2.

PC·62. HA·460. Specify transmitter
model. Cal iforn ia residents add 5%
sales taK. (HC·6 / U c ryst a l and 9 volt
transistor battery not supplied .)

• Send for free descriptive b rochure.

trade-in o n any gear you have.

PAVNE RADIO
Box 525

S p ringfie ld . Tenn. 37172

Phon.
S i.. O.ys

(6 15) 3M·557]

Phone
Nitn·Sund.ys

(6 15) 3&.4·564]
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the most powerful antennas under the sun!

Box 5407- FD Lincoln . Nebraska 68505

569.95

aln 18AVT/WB

The Best Vertical There IS!
80 through 10 meters

HY-GAIN ELECTRONICS CORPORATION

New, from the inventors of wideband verticals.
Pack some punch ! All the omnidirectional performance of Hy-Gain 's
famous 14AVQlWB...plus 80 meter capability! Unrivaled performance,
rugged extra heavy duty construction, and the price you want.. .all in
one powerful package!

• Automatic switching on all five bands through the use of three
beefed-up Hy-Q traps .. . featur ing extra large diameter coils for ex
ceptional LIe rat io and extremely high Q .

• Recessed coax connector furnished.
• Top loading coi l and four element static hat.
• Constructed of extra heavy wall high tensile alu mi num.
• Hot performance all the way across the band wi th just one setting

(10 through 40).
• Hy-Q traps effectively isolate antenna sections for fu ll 1/ 4 wave

resonance on all bands.
• No dissimilar metals to cause noise.
• SWR 2:1 or less at band edges.
• Maximum legal power with low frequency drift.
• Exceedingly low radiation angle makes OX and long haul contacts

a cinch ... whether roof o r ground mounted.
• Very low RF absorption from insu lating materials.

Get the strength. the performance and the price you want... from the
man who sells the complete line of quality Hy-Gain equipment.

Order No. 386

The 18AVT/WB is constructed of extra heavy duty,
taper swaged . seamless aircraft alumi num with full
circumference. corrosion resistant compression
clamps at all tubing joints. This antenna is so rigid,
so rugged ... that its full 25' height may be mounted
using only a 12" double grip mast bracket ...no guy
wires, no extra support... the 18AVT/WB just stands
up and dishes it out !
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Converting The Western
Union Telefax Machine

For Amateur Use
BY IRWIN MATH,· WA2NDM

Part I-Description and Preparation

F ROM time to time various su rplus items
become available to amateurs which intro
duce. in an inexpensive way. new means for
enjoying a nd developing the hobby which
were previously reserved for hams with h igh
ly developed techn ical skills and/ o r budgets.

At the end of World War II, it was the
surplus m arket th at " modernized" th e ham
shack with the ARC-S series Later, the
higher frequencies were opened up with BC
64S' s ( 4 20 mH z band ) , APX-6' s (I21S
m Hz ) and the like. Recentl y, the wave of
readil y available obsolete commerci al f.m.
gear stim ulated this mode to a degree unpre
cedented in amateur history.

It is this aut hor's fee ling that another such
item has now made its appearance. This de
vice is the Western Union Tclcfax Machine
sho wn in the photo . Up to this point, amateu r
facsimile transmissions were accom plished
with highl y sophisticated homebrew o r ex
pensive military su rplus eq u ipment. Now, a
low. cost commerc ial facsim ile unit is avail
able to the amateur fra tern ity. This series o f
articles will a tte mpt to expl ain how to full y
convert the unit for ei the r amateu r radio usc
or m achine-to-machine use, over a wire link.
The result will be a good quality 72-line-per
inch resolut ion facsimile t ransceiver that will
send and receive a 4 1;2 X 6 112 inch message
o r picture for a total cost o f su bstantially less
than $50, incl uding machine, com ponents,
paper, etc,

Before beginning we wo uld like to ind icat e
two sources for the basic m ach ines and sug
gest that those interested in learning abou t
" F AX" fi rst-hand, obtain a unit. Wc have
ins pected machines supplied by both sources
and are pleased to say that they are complete
and in perfectly good condition for the con
version that will follow.

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

Our fi rst source is R & R Electronics, 3 11
East South sr., Indianapolis, Indiana 4622S .
They tell us that at present they have over
400 m achines in stock as well as paper. The
seco nd source, V an 's Electronics, 302 Passaic
Street, Stirl ing, N.J . 07980, has over 300
machines in stock. He also has paper, sty lii,
etc. I am sure that othe r sou rces will become
available, but we have only had the time to
find and evaluate these two at present. We
will a lso not quote prices for machines as
they have been varying so mewhat a nd we
would sugges t either watching th e ads in a
CQ or writing directly to either dealer, men
tioning CQ and this conversion .

Description
The \Veste rn Union T elefax M achine is a

unit that was originall y used for the reception
o f frequent telegrams by customers who did
not quite need ac tual telepri nters. The instru
ment is only 12" X 13" X 7" and will fit on
an o pera ting bench very nicely. In the cove r
are com partments for transm itt ing and re
ceiving blanks and paper load ing info rma
tion is given right o n the cover. The particular
models we will be concerned with are the
6S00A and 7100A "Desk Fax" units whi ch

Photo of the Western Union Telefax machine.
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The operator then pushes an OUTGOtNG
button and the drum begins rotating. At the
sa me time, synchronizing pulses are pro
duced and transm itted to a receiving unit
through either a two-wire link, or a radio link.

The receiving operator, during th is inter
val, would have applied power to his unit,
and when ready, pushed an INCOMING button.
The received transmitter sync pulses would
th en have exactly synchronized th e drum on
his machine, which was previously loaded
with special current sensitive receivi ng paper.
After about 10-1 5 seconds, the transmitt ing
and receiving drums wi ll have synchronized
with each o ther. At tha t time the t ransm itt ing
operator mere ly presses a START button on
his unit wh ich causes the transmission of a
START sync pulse and causes the message to
begin being scanned by a focussed spot of
light a nd a photocell. Details of thi s act ion
are shown in fig. I.

The spot of light, as il scans the informa
tion being transmitted. is reflected into the
pickup lens assembly where it is focussed on
a gas-filled phototubc through a rotat ing
chopper wheel. The action of the chopper
wheel on the reflected spot of light produces
an amplitude modulated light signa l on the
pholotube at the frequency of the cho ppe r
wheel wh ich is approxi mate ly 2500 Hz. Light
a reas in the picture cause a lot o f light to be
reflected and result in a high ampli tude 2500
Hz signal, while dark areas only allow small
amounts of light to be reflected and resul t in
low amplitude signals.

When th is modulated signal is fed to the
receiver, it is am plified and appl ied 10 a small
diameter sty lus in contact with the rece iving
paper. This paper is current sensitive- that
is, the greater the current through the stylus,
the darker the paper becomes under the stylus.

The START sync pul se produced by the
transm itter starts the feed mechanism of the
receiving drum and causes the stylus to now
contac t the paper in the exact spot that the
transmitting spo t of light is sca nning the
o riginal message . T hen the entire transmitt
ing blank is scanned in exact synchronism
wi th the receiving paper and the message is
fa ithfully reproduced,

After either the transmitter or receiver is
finished. a lim it swi tch is ac tivated and the
unit shuts itself o fT.

The co nversion that follows will be done
in several stages. The first will be the me
chanical modifications and remo val of all
unused wires and components. The next stage

la mp

------

Drum

l amp l en s
ass emb l y

Pin ho l e

Focused s po t of light

·2,NDM .

ko0 Chop pe r wheel

w est er n u ni o n

Refl ected
i ma ge

Pho to t ube
len s

as se mbl y

Fig. l --uiag lom of the conversion of picture ma
teria l to a 2500 Hz amplitude modulated signal for

tronsmisslcn o ... e r wire o. radio circuits.

are al so the most readily available. All follow
ing information will refer to units converted
to operate in the am ateur service .

In operation, a message is typed or written
on a 4 '1:! .. X 6 'I:! " sheet of ordinary paper or,
any other type of printed matter tri mmed 10

fit the 4 'I:! .. X 6'1.! " fo rm at. This paper is then
wrapped around the unit's drum and aligned
with specific d rum m arkings. A toggle switch
is activated which applies power to th e unit,
and when th e lubes a re all warmed up and
ready 10 go, a fronl panel READY light comes
on.

Photo t ub e

Typical received message transmitted over a noisy
path . Received signa ls were about 54 on 6 meters
with 100% modulation on a.m. The original was

part of a glossy multi-colo red Q5l card.
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will cover al l preliminary wiring and testing
to assure that no errors have been made.
Finally, the last stage will result in the full y
automatic machine.

Technical Description
Figure 2 is a simplified schematic diagram

of the Telefax machine, as it will be when
finall y converted . When power is first applied,
the tubes in the ampli fiers begin warming up.
When the tubes have reached proper opera t
ing conditions, the READY relay puns in, light
ing the READY light. Since this relay is in series
with all o f the control moto rs, nothing will
operate prior to warmup.

There are four mo tors in the Telefax rna
chines. A 60 Hz sync hronous motor is used to
turn the drum, thereby synchronizing its rota
tio n to the a.c , line. Anoth er synchronous
motor is used as a horizontal feed and this is
also locked to the a.c, line. Two additional

motors serve to turn the chopper wheel whe n
transmitting, and press the stylus to the
message blank when receiving.

A fter the unit has warmed up, if the opera
"tor wishes to transmit a picture. he pushes
the appropriate button which causes SI to
move to the OUTGOING position. This appli es
power to the drum motor and chopper motor
through S,A, and the transmi t ampli fi ed
through SIB. It also connects the sync circuit
between the output of the transm it amplifier
and the transm itter and applies power to the
exciter lamp. The drum now rotates but docs
riot move horizontally since the feed motor is
not opera ting. T he photocell scans the edge
of the message and the reflected ligh t passing
th rough the chopper produces a 2500 Hz
tone. This tone is ampli fied and passed to the
sync circuitry where a mech anical switch,
mounted on the drum motor sha ft, morncn -

April, 1973 • CO • 35



tarily allows pulses of signal to pass. F igure 3
shows wh at these pulses look like.

At th e recei ver , the INCOMI NG switc h
would have been depressed by the recei ving
operator and S, would be in the INCOMING
posit ion. This applies power to the drum
motor th rough the H sync relay. Power is also
a pplied to the receiver am pli fier and stylus
motor at this time.

The H sync relay opens as each 2500 H z
sync pulse is received by the receiving unit.
N ot shown in fig. 2 is an inhibit circuit that
prevents the H sync relay from opening when
the receiving drum is exactly in phase with
the transmitting drum. Therefore, the drum
motor constantly slows until it is exactly in
phase with the transmitt ing drum. This syn
ch ronizi ng procedure is usually accomplished
in about 10- 15 seconds after which the 60 Hz
line retains the synchronism.

At .this point the transmititng operator
presses his START button . This causes a start
pulse (625 Hz) to be transmitted and his feed
motor to sta rt. At the receiving end, the sta rt
pulse is received and used to start the receiv
ing unit's feed motor. The delay in feed be
tween both units is negligible and the entire
picture is now processed. At the end of the
scan, a mechanical arm is activated which
returns S, to the STANDBY position.

At the completion of the conversions we
will explai n the fun ct ion of all major com
ponents as well as various poi nters in main
taining and operating the equ ipment. Now.
let's get to work !

Conve rsion
Be sure to ca refu lly follow all of the fol

lowing steps in the order shown, and chec k
your work after each step. We have converted
several machines by Ihe method outlined here
and have had no trouble-but we did find
several errors which were traced to missing a
step or simple misreading. Also, when un
packing your machine, be sure to go th rough
the pack ing material to be sure you did not

2500H z
burs t

Time
whe n phas e

con t acts
are open

One compl e t e
t urn of dr um

Fig. 3-2500 Hz sync pulse.

inadvertently lose some small part.
A. P reliminary Chassis Prepa ration (fig. 4)

1. Remove top and bottom covers by re
moving the 8 screws around unit and on the
bottom.

2. Remove exciter lam p by carefully grasp
ing the bulb, and slightly twist ing in a counter
clockwise direction. Save this lam p as it is
quite difficult to replace. Al so, remove the
tubes at this time to prevent accidenta l break
age.

3. Cut the wires to the selenium rec tifier
and remove the rectifier.

4. Cut the wires to the 600 ohm,S watt
resistor and remove the resistor.

5. Cut the wires to the top of the two fuse
holders. Do not cut the a.c. input wires from
the power connec tor.

6. Cut the leads to the ACKNOWLEDG E but
ton and remove button .

7. Cut the leads 10 the 500 ohm, 5 wall re
sistor and remo ve the resistor.

S. Cut the leads to the drum service switch
and remove the switch .

9. Locate the stylus motor lead going to the
microswitch on the top of the chassis. C ut all
leads at this switch and remove. Also remove
the ink roller and printing wheel by loosening
the single screw. This item is located in line
with the photot ube bracket.

10. Remove thethree telephone wire leads
(output ) and caleb clamp. Do not remove the
terminal strip or other wires.

1 I. Cut the leads to the 51 ohm resistor
localed on the incom ing (green ) push button
and remove it. Cut the remaining 10 leads on
this button also .

12. Cut the 2 leads on the STOP switch.
13. Cut the 17 leads on the OUTGOI NG

switch and remove any loose jumpers.
14 . Cut the center lead of the li ne trans

former.
15. Cut the leads going to the ACKNOWL

EDGE lamp.
16. Cut the leads goi ng to the ACK relay

and remove the relay. Also remove the black
lead go ing to the nearby terminal strip.

17. CUI the leads going to the LR relay and
remove the 25 mf electrolytic capacitor shunt
ing the coil-do not remove the relay. Re
move any loose jumpers.

IS. Cut the leads going 10 the buzzer (top
of chassis) . Remove the buzzer.

19. C UI the leads going 10 the BR relay. Do
not remove the relay.

20. Cut the leads going to the PWR relay.
Do not remove the relay.

I
I
I,
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21. Cut the leads going to th e TR relay. Do
not remove the relay.

22. Cut the leads go ing to the contac ts of
the HR relay only.

23. Cut the two black wires from the H R
relay coi l. Remove the shorter black wire .

24. Enlarge the hole remai ning from the
previou sly removed drum switch to accept a
9 pin miniature tube socket. A ¥a " diameter
chassis punch is perfect for this job. Mount a
soc ket in this hole and align so that pin 3 of
the socket faces the two nearby terminal
strips.

25. Mount a s.p.s. l. toggle switch in th e
hole formerly used for the push-button switch
- you may have to re-position the nearby
power resistor for adequate clearance. You
may also usc the previously removed drum
service switch in this posit ion if you cut the
shaft to fit a standard kno b.

26. D rill o r punch a 'Ys " hole to the left o f
the pilot lamp on the front panel and install
a s.p. s.l. normally open push button.

27 . You may now select connectors of your
choice for input and output term inat ions and
mount them on the rear panel. Use the exist
ing holes or drill new ones. Good choices are
RCA phonojacks or the Amphcnol SO-PC
serres ,

28. Remove or reverse the "Push this but
ton . .." plate on the top of the chass is.

29. C ut the laci ng cord tics along the entire
main cable harness and remove all uncon
nected wires. Do not disconnect any corn
ponents or wires that are connected to any
other points in the circuitry. Al so remove the
long green wire coming from ground at the
electrolytic capacitor.

This completes the major "surgery" to the
Telefax unit . T he newly installed toggle
switch wi ll now become the power switch, the
neon lamp the RE ADY light, and the newly
install ed push button, th e START bulton for
initiating transmission . The main harness

[Continlled on page 87]
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The Gigohmer
An inexpensive gigaohm adapter

for your multimeter.
BY R. JAYARAMAN,* VU2JN

T il ts a rticle describes a highl y sensi tive
adapter which extends the range o f any
inexpensive mult imeter to as high as I giga
ohm (1000 megohms). T he only components
used in the "Gigohmer" are two transistors,
a nd whi le the unit enables o ne to measu re
very high resistances, its total " impedance" is
as low as 3 "ohms" !

T he Gigohmer can be used with any mult i
mete r o f 4 ,000 to 20,000 o hms-per-volt sensi
tivity, put in the h igh-resistance range. Fo r
reliab le o pe ration and safety of the transis
to rs, the in ternal ballcry voltage of the multi
meter should be not less than 3 and not more
than 6 volts.

The Circuit
There is not much circuitry involved in the

unit. Two D arl ington-connected transistors
are placed ac ross the rnultimeter terminals
and the resistor to bc measured is placed
across the collec tor a nd base of the input

• Research Scholar. Department of Civil Engi
neer ing, Ind ian Inst itu te o f Tech nology.
Madras-36, Ind ia.

The Gigohmer co nnected to the author's lnex pen
sive mult i-meter. Note tha t terminals A a nd B

simp ly pass through holes in the al uminu m box.
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t rans istor ( fi g. I ). The m inute c u rre n t
th rough the resistor is amplified by the trans
isto rs which present a correspo nding vi rtual
resistance at the m ult imctcr terminals. A cali 
bra tion chart showing the test resistance
ve rsus percentage met er deflec tion enables
d irect est imat ion of the va lue of the resistor.
The chief meri ts of the unit arc : 1. low cost
and simplicity; 2 . No need for an exte rnal
h igh o r low vo ltage supply; 3. The multimeter
Or the adapter cannot be damaged by any
wrong connect ion.

Elect ronic c ircuit-designe rs m ay scoff a t
the use of a non-compensated nanoampere
d.c. am plifier and the o pe ra tion of the trans
istors under near-starvation cond itions. Bu t
repeated tests made by the autho r confirm the
re liabili ty o f the unit. It may be noted that the
voltage across the transistors drops us the
current increases, thereby pro viding so me
measure of automatic drift-compensation.
Meter readings are quite repeatable. and the
maximum day-to-day spread (for a va riat ion
o r about 1O'C in the ambient temperature ) is
about 2% f.s.d , in the mid-scale region. Pa rt
of this d ri ft m ay be due to changes in the
val ues o f the calibration resistors themselves.

If the calibra tio n chart is prepared for the
mean readings, the maximum likel y erro r in
the meter indication is o nly 1% f.s.d . in the
m id-scale region . Up to 100 megohms, re
sistances may be read to a n accuracy of 10 %
and up to 1000 megohms, to an accuracy o f
20% . H owever, because of the low-vol tage
operat ion, the Gigohmer may not give rc
liable readings in observations in which con
tac t-potent ials exist.

T he choice of the transistor Q l is rather
critical. It should have ext remely low col
lector leakage and a respectable current-gai n
at very low collector currents. The wri ter is
using a 50840 NPN silico n planar transistor,1

now be ing made in In dia. T his transistor,
specially developed for low-level low-d rift
d.c. amplifier applicat ions , has a collecto r

1 Made by Semiconductors ltd.. Poona-14 , India .
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leakage o f less than 10 nanoamperes at 6
volts and a minimum current-gai n of 30 at a
current of I microampere, 100 at 10 micro
am peres, and 300 at I milliampere. Q2 can
be any high-gain NPN silicon transistor with
a collector leakage of not more than 0.1
microampere at 6 volts and a current-gain of
not less than 400 at a collector current of I
milliampere.

Construction

The G igohmer is built inside a small alum
inum box . Wiring is cri tica l in one respect.
The two transistors should be mounted on a
really good ceramic strip with three terminals
G , A and B. No other tie-point or circuit
board should be used, except for the output
leads. The writer is using a I'V8" X ~ .. X :J1 {;"
ceramic strip which, fortun ately, had holes
in the righ t positions. ' !l" brass bolts form the
three terminals. In order to sa feguard against
degradation of insulation. the ceramic stri p is
supported at one po int only. namely the
ground terminal G whieh is fixed to the box ,
leaving a clear ga p between the ceramic strip
and the box. T he other terminals A and B
si m ply pass thro ugh holes in the box with a
small ci rcumfe rential clearance.

Testing

The ze ro-adjustment of the multimetcr in
the high-resistance range is first carried out
carefu ll y. Befo re coupling the Gigoh mer to
the m ultirnctcr, the polari ty o f the multimeter
le ad s in the re sis tance ra nge should be
checked. Usually the black lead will be the
positive one,

\V ith the un it coupled to the multi meter,
there should be little or no deflection of the
meter. If the meter deflects by more than
0.5 % f. s.d . in the case o f a 20,000 ohms-per
volt multi meter, the ceramic strip and the
transisto rs should be checked. T wo measu r
ing ranges arc available. In range A of the
instrument in which the test resistor is con
nected between the terminals G and A , the
D arlington pair comes into action, while in
range B in wh ich the resistor is connected
between the terminals G and B, o nly the sec
o nd transisto r comes into actio n. W ith a
4,000 ohms-per-volt multi meter. range A is
suitable for measuring 15 to 1000 megohms,
while range B is suitable for 0.5 to 15 meg
ohms. While measuring body-to-ground re
s ista nces etc., the term inal G should be con
nected to a good ground.

Fig. l-Circuit of the Gigohmer, a simple adopter
for the vom permitting resistance measurements to
1000 megohms. 0 1 is a low-level low-leakage NPN
tra nsistor. O 2 is a high gain NPN silicon tran sistor.

See text for more detai ls.

Cal ibration
For calibrating the Gigohmer, a set o f pre

ci sion resistors of the following values are
desirable : 1M, 3M, 10M, 30 M, 100M,
300M, and toOOM . ft will be found that when
the test resistance is zero, the meter will not
show f.s.d . because of the saturation voltage
across the transistors. A gra ph prepa red on
semi-logari thmic graph-paper, as in fig. 2,
enables d irect readout o f the resistance. \Vith
the author's multi meter, a toOO·megohm re
s isto r, representing a 3-nanoampere input
current, produces a meter deflect ion o f 2 %
of full-sc ale , representing a 5-microampere
output current. For resistance values o f 100
to 500 megohms, the author was able to ver
ify experimentally an inverse relatio nship
between the resistance and the meter deflec
tion. In th is region, the product o f the test
resistance in megohms and the percentage
meter deflec tion is 3200 with the writer's
m ult imeter. The calibration chart prepared
for o ne mult imete r may not apply to o thers
o f the sa me sensi tiviy .

Inside view of the Gigohmer is sure to catch an
approving look even from amateurs who usually

" don't have time to build anythingl"
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[Coru inued 0 11 page 87]

Uses
The Gigohrne r will find a hundred-and

one uses in the shack of a ham ; to mention a
few-checking the insulation resistance of all
electrical equipment, checki ng power trans
fo rmer insulation, checking grid leak resis
to rs, checking paper capacitors, checking the
reverse resistance of silicon diodes and trans
istor junctions, checki ng the gate resistance
of FET's, etc. G ood sil icon transisto r ju nc
tions and F ET gates will produce li tt le o r no
meter deflection, indicating a reverse rcsis
tance of over 5,000 megohms!

Only after using a gadget like this, one ge ts
the " fee l" for high resistances. If after using
this gadget, you happen to read about a
v.t.v.rn. am plifier, its input impedance of 10
gigaohms will no longer appear to you as a n
abstrac t incomprehensible quantity like the
dis tance of the A ndromeda ga laxy! If you
have not used similar instruments be fore,
you may have to shed some of your no tions
about high resistances! For exam ple, you will
realize th at while many o f th e substances
used as insulators in household elec trical
articles do not give even lOvmegohm insu la
tion, really good insulato rs can give more
th an 1000-megohm insulation. You will sta rt
appreci ating the superio rity o f Tellon a nd
pol yethylene over m any other insulators such
as bakelite , PVC, rubber and m ica . If you
c hec k a few old papcr capacitors with the
Gigohmer, you will, most probabl y, decide
to replace immediately a ll the paper capac
itors in your "good-old" receiver!

You can demonstrate the se nsitivi ty of the
G igohmer by an interesting ex periment. Con
nect terminal G o f the unit to th e house
ground connection. Spread a th in polyethy
lene sheet over the floor o f the shack (assurn-
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In spite of its sim plici ty, the Gigohmer is
an ultra-sensitive instrument. It should pref
erably be sto red in a closed box so as to pre
vent moisture and colloidal dust part icles
from se ttli ng on the ceramic strip and playing
havoc with the readings ( If you just blow
your breath on the ceramic st rip, you will get
a meter deflection equivalent to about 300
M !) . In hum id cl imates, the G igohmer
should. before usc, be warmed up under a
lam p till the meter deflection drops to zero.

22nd ANNUAL

SEE YOU AT THE WORLD'S LARGEST HAMVENTION
28 APRIL 1973
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SPECIAL OFFER FOR CQ SUBSCRIBERS ONLY

Our circulation department has made an exhaustive study of the costs involved in processing

renewal subscriptions. This study indicates that the average short term subscription renewal

costs approximately 52.00, taking into account postage, printing of renewal forms, labor, etc.

We feel that this is an extreme waste, and that the money would be far

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

centage of about 80% each year, the savings will be substantial for the

amateur fraternity as a whole.

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

long term subscriptions. while the present subscription is still in effect.

The cost of these subscriptions will be 512.00 for the first three years

extension. and $3.75 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 maga-

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

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

Dick Cowan, WA2L R O
Publisher of CO
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BY GLEN E. ZOOK,*
K9STH/S

A L L f. m. operators a re quite fa
miliar with the Report and Order on
Docket 1880 3. Also, some operators
are acquai nted with the fact that sev
era l requests for reconsideration
were submitted to amend o r delete
ce rtain portions of the Report a nd
Order. Unfo rtunately many f.m.
operators were not awa re that a
quest for reconsideration can
tiled within 30 days of the issuance
of a Report a nd Order. Therefore,
only a relative few requests were re
ceived. These were primarily from
the Dallas-Ft. Worth, Texas area and
from Wayne Green, W2NSD, of 73
magazine. The ARRL filed a peti
tion requesting that the effective
date of the new and amended rules
regard ing repeaters be stayed until
February 19, 1973. No other re
quest was made by the ARRL. Most
o f the other requests were fo r provi
sion for unattended re peater opera 
tions, usuall y with tone coded ac
cess. Also, the effective radiated
power restrictions were requested
to be modified in certain petitions.

The West G ulf Division Director
of the ARRL, Roy Albright, W5
EYB, tiled a petition on his own
which was not supported by the
ARRL. Wonder wh y?

T he actua l text of the Commis
sion's Memorandum Opin ion and
O rder o n the requ e st s for r e-

• 410 Lawndale Drive, Richardson,
Texaxs 75080

Pages 1 (top) a nd 2 (bottom of the
F.C.C. text.
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considera tion are reproduced a bit
later in this column. However, there
will be a few bits of opinion from
this columnist before getting into the
ac tual FCC wording. First of all,
several sources have said that a re
quest for reconsideration is like a
"slap-in-the-face" to the FCC. T his
may be true, but such were neces
sary due to the far reaching effects
o f the original Report and Order on
Docket 18803. The prohibition of
un attended repeaters is quite unfair
to ama teur operators. Other services
arc a llowed such, and without the
technical ab ili ty required of the
operators. One of the reasons given
agai nst amateur unattended repeat
ers was the fact that commercial
operations arc channelized by law
and amateur operations are not.
This is true, bUI the vast majo rity of
f.rn. opera tors adhere to the nation
ally accepted 30 kHz channels in
cludi ng those set aside for simplex,
repea ter outputs, and repeater in
puts. It seems that the FCC thinks
146.340 mHz simplex is the "i n"
thing and must be protected .

Arguments for unattended repeat
ers allowed for tone coded access. In
paragraph II the stateme nt is made :
"The usc o f widely-known audio
tones, such as those used in public
telephone dialing systems; for re
motely controlling an amateur radio
station, is also not good amateur
practice. A basic principle of radio
control is that there be a reasonable
probability the remote station will
not be activated by unauthorized
persons, and the control operato r
can indeed effect supervisory co ntrol
of the sta tion from the remote con
trot point just as well as if the con
trol point was located at the station."
Well, just what is a " reasonable pos
sibility"? Using the standard 12 but
ton "Touchto ne" d ial there are 144
possible combina tions using 2-digit
control, 1728 combi nations using 3
digi ts, and so on. Using the 16 but-

Pages 3 and 4 of the F.C.C. text.
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Amateurs in some parts of the country are
reportedly happy with the regulations. Great!
However, unattended repeaters should not be
forced on those amateurs who are cooperat
ing with each other and can use an unattend
ed repeater in mature manner. If an attended
repeater is your bag. then have it, but don 't
force such on those who can get along with
out a local "policeman." Most areas of the
United Slates have developed sta te o r re
gional coordination com mittees to wo rk out
problems in repealer ope rations. Some of
these committees were set up after long, hard
fought repeater wars, and other committees
were formed by persons with a bit of fore
sight and have averted repeater wars. Th is is
the solution, not enforced local cont rol sta
tions with power to deactivate the repe ater.
Well, it is just running the subject into the
ground to continue. To sum things up, the
FCC said not only no, but Hell No!

Technical Talk
The standardization of a nationwide two

meter band pl an is presently down to two
versions: The Texas Plan using low-in and
hi gh-out in both mHz of the band; and the
California Plan which uses low-in and high
out in the 1st mHz ( 146-147 mHz) and high
in and low-out in the second mHz ( 147-148
mHz) . The reasoning behind the Cali fornia
plan was to keep the receiver freque ncies
close together to reduce sensitivity problems
in older commercial gear. The transmitters in
these units will often split far ther than the

Numbe r of
1ntermod ulat 1on produc t s

200 400 600 800o
146. 0 10 f=:::::::::~--'-'-Tl:::--=-;r=-"""':T'-l
146. 16 0

146 . 310

~ 14 6.46 0
-; 146. 6 10
e
:i 14 6 .7 60
"5 146 . 910

'" 147. 060...
L 147 .2 10
~ 14 7. 360
; 147.510

'" 147. 660
147.810
14 7. 86 0
14 8. 0 10 L....... ----'

Fig. l-Comparison between the 10101 numbers of
lnlermod products produced in the 146-1 48 mHz
range wlth the Texas and California repeater

plans.

ton series there are 256 combinations using
2 digi ts, 4096 combinations using 3 digi ts,
and so on. The chances of an "unauthorized"
sta tion coming up with the required coding
are not very great. It sounds like the Com
mission was groping for some excuse rather
than a sound technical argument. If tone
codi ng is fine for commercial and industrial
uses, why is it not suitable for amateur use?
I just don't understand.

Cal t f ornh

Number of
tnterlllodulatton products

50 100 150 200 250o
146,01 0 ,.....,.....:,.:-- '-T-=-...:..;..:.....-=-r:----':..r;

146.160

146 .310

~ 146 .460
-; 146 .610
e
~1 46. 760

~146.910

~ 147.060
L 147.210
~ 147.360..
E 147. 510

'" 147.660
147 .810
147 .860
148.010 L....... ----J

Numb e r of
tnterModu lat to n products

2 4 6 8 10 12
" " , .

o
146. 0 10 ,....,..--i--~T--.......;:.....,.--T-~:.;...,.....:r,.,

146.1 60
146 . 310

~ 146. 46 0-.. 14 6•6 10 """-..._
: 146. 76 0 --.....
"51 46.910 --'-"-

~ 147.060
L 14 7. 210

Te xa s
~ 14 7. 36 0 ~

"'147 .660
147 . 810 f-
147.86 0
148.010 L....... ----J

Fig. 2-Compa rison of 2nd order inlermod pro
ducts.

Fig. 3- Comparison of 3rd orde r inlermod pro
duels.
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Te xa s Cal i fo rn ia

Fig. 5-Compori son of 5th orde r intermod products .

exact graphs are not available as this is being
written ( they arc being re-run a nd plotted
when computer time is available). however,
a look at the tabulation o f frequencies indi
cates that the Texas Plan intermod products
fall below 152.800 mHz, primarily with in the
lower portions of 2 meters and the M ARSI
CA l' frequencies jus t above 2 meters. The
Cali fornia Plan seems to produce more pro
duct, well into the commercial highband fre
quencies. When the fin a l graphs a rc available
they will tcll a more accurate story . However,
it is much easier to live with fellow hams and
communications hobbiests likc MAR S and
CA P than with th e commercial services.

t, ce r of
i nt Crk.. o ' on products

0F=:= = 1:,::Q.: uo 3001H . OI O

146. 160
146 .31 0 .

~ 146 .46 0-~ 146 .61 0
c
:;;14 6 . 76 0
~1 46.910

~147 . 06 0

~ 147. 210
~ 147 .36 0

~ 147 .51 0

N 147.660

147. 81 0
147 .86 0~ L-_..r
148.010'---- - - - - - - -----'

rcccrvers, On the other hand, the equipment
built to r amateur use will split the entire 2
mHz on both transmit and receive, and often
a bit more. Another argument has been m ade
in terms o f intermod products from the fixed
repeater transmitters. Al ong these lines a
computer study has been made by J ack
Mason. W5NSQ. the author of th e very
thorough article in the M ay. 1972. issue of
QST enti tled "Towa rds a National Plan for
2-Meter FM Channels." This computer study
used both the Texas and the California plans
to see just where the intermod products fell.
All possibilities from l st through 9th order
were caluculated, tabulated. and those falling
within the amateur 2 meter f.m. repeater
band were printed out a nd graphed by th e
repeate r, Jack has graciously provided copies
o f th e gra phs and perm ission to usc them in
this column.

Experience has shown that th e odd orders
( Ist, 3rd. Sth, 7th. and 9th ) a rc the strongest
and cause the most problems. Therefore,
comparison graphs arc provided for the odd
orders only. However, a table is also provided
giving thc total picture in terms of products
on a plan by plan basis. In terms o f the 146
148 m Hz region the Texas Plan produces
25.698 intermod product s or 8.090% of its
IOta l products ( through 9th order) in the
amateur repeater band. The Cali fornia plan
produces 47.642 intermod products in the
sa me region or 15.509 % o f its total products.
Of course just where the remainder of the
products fall is also to be considered. The

Ca l i f o rnia

Number of
in t e rmodulation product s

50 100 150 200 250o
146. 0 10F=:~=~--;.,--c:.;.""~;"':"'1
146 . 16 0
146 .31 0

~ 146 . 460-~ 146.61 0
c
; 14 6. 160
~ 146 .9 10
~ 147 . 06 0
~ 147 .2 10
~ 14 1.36 0
~

e 147. 510

N 147.660
147 . 81 0
14 7. 86 0 f.- _
148.0 10 '- ...J

Califo r ni a

r e xe s

Numb e r of
tn t e rmo du l a tton produ cts
12 3 45 6 789o

146. 01 0 F::::~'--";--';-'--;"-i:;-::-:;--l
146. 160
146 .31 0

~1 4 6.46 0-~ 146.6 10
c
~ 146 . 160
~146 . 91 0

~14 1 . 0 6 0

~ 14 7. 21 0
:: 14 1. 360
~

&147 . 51 0

N 14 7. 660

147.810r--~~~~
14 7. 860 f-. "-
148 . 01 0 '---- --.J

Fig. 4-Compo rison of 4th order intermod products. Fig . 6-Compa rison of 7th order intermod products.
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Texas Plan California Plan

146-148 146·1 48
O rder mHz Outside mHz Outside

lst 0 0 0 0
2nd 120 700 339 390
3rd 6,614 7,843 9,876 4,567
4th 261 34,657 452 30,452
5th 9,969 62,775 20,985 51.357
6th 0 76,978 0 70,643
7th 8,734 61,268 16,258 53,385
8th 0 35,1 00 0 35,100
9th 0 11.700 0 11 ,700

Tota ls 25,698 291 ,021 47,642 257,309

To bie I- Comparison of 2·mete r intermod products
for Te xas and Califo rnia pions. Frequencies con
side red: Te xas- l.46.6 10 mHz to 1.46.970 mHz,
147.600 mHz to 147.990 mHz. Total of 27 repea ter
output frequencie s. Colif.-146.610 mHz to 147.
390 mHz. Total of 27 repea ter output f requencies.
All based on sta ndard 30 kH z chonne l spacings.

So, until the total picture is available, it is
suggested that no society adopt either the
T exas Plan or the California Plan. W5NSQ
has been in contact with the Cali fo rn ia Ama
teur Relay Council about the intermod pro
ducts, and they are reportedly taking a second
look.

fine after heart surgery. Sorry that I couldn't
make it this year . H ope to make it next time.

Finale
Too much on FCC regulations to allow

much more in this column. Please excuse me
fo r gett ing emotional about the Opinion and
Order. However, just too many things have
been happening in amateur regulations that
have far reaching possibilities. It's time to
fall -back, re-group, and sta rt th ings all over
again with a new request fo r rule-making.
Things arc warming up a bit outside, so it's
time to sta rt all those changes required to
meet the new regulations. Best of luck a nd
sec you next month .

73, G len, K9STH

CO Cauntry Chart

A two color, wall-sized country chart is
avai lable on poster stock and in large type
for only S1.25 per copy postpaid. Address
request to : CQ DX Country C hart, CQ
Magazine, 14 Vanderventer Ave., Port
Washington, N. Y. 11050.

No COD's . Pt ea se i nc lu de cash w it h order .

CO Magazine
14 Va nde-ven ter Ave .

Po rt Washi ngton , L. I., N . Y . 11050

None prior to 19 5 1.
1951 - A ll issues except May. O c t. , Nov.
1952 - All issu es except Jan . , Mar., Aug .
1953 - All issues except May . July . Dec.
1 954 - All iss u es e xcept May.
1955 - A ll issues except Nov .
1956 - All issues e xcept Apr .
1 957 - A ll iss ues e xc e pt .r an . , F eb. , N o v. , D e c .
19 5 8 - A ll issues exce pt Ja n . , June , Ju ly . Sep t .,

Oct.
1959 - All issues except Jan., F eb ., May, June
1960 - All issues e xce p t May . Nev .
1 9 61 - All issues except Apr.
1962 - All issues except J an., Feb.
1963 - A ll issues except M ar . , June , s eet., N ov.
1964 - A ll issues except N o v.
1965 - All issues e x ce pt J an ., Jul y , Oct.
1966 - All issu es
1967 - All issues exce pt Nov .
1968 - All issues exce pt J a n .
1969 - A ll issue s exce p t May, Sept.
1970 - A ll iss ues
1971 - All issu e s except D ec.
1972 - All issu es exce pt F eb., Mar., Jul y, Aug.

Mid.Oklahama Repeater, Inc.
T his columnist has received a bit of infor

mat ion from the Mid-Oklahoma Repeater
group in Oklahoma City . They are going
great guns with publicity, gimmicks, and the
like. For example, the repeater organization
has a repeator information recording that can
be dialed on any telephone in the Oklahoma
City area (737-7388 ) . Also, att ractive bump
er stickers with the two repeater frequencies,
07/67 and 34/94, arc supplied . W50JZ pro
vided this columnist with a photograph of the
mascot of the organization. Unfortunately it
is allached to a calendar and cannot be repro
duced herein. The form at of the calendar lists
the officers, trustee, and re peate r informa
tion with local telephone numbers. T hat is, if
one ever looks below the photograph!

SAROC
I wish to apologize to those amateurs who

were expecting my attendance at SA ROC in
January. Unfortunately it was one of those
weekends that only happen to someone else.
Two serious illnesses within 48 hours (daugh
ter a nd father) forced cancellation of plans
for SA ROC. Fortunately daughter's ill ness
subsided within short time and father doing
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New Amateur Products

Xcelite Ballpoint Hex Drivers

Alw ays In the lead wi th unique hand tools
for the electro nics man, Xcelit e has no w
intro duced a se t o f he x drivers ab le to hand le
allen-ty pe scre ws. T he drivers wo rk from any
angle up to abo u t 4 50 which sho uld be a
boo n to ama teu rs invo lved in equipme nt ser
vicing w here even a sim ple jo b suc h as lo osen
ing kno b set screws in an aw kward locatio n
some times turns int o a knuckle-skinning,
panel scratc hing affair. Ni ne sizes from.O'S n
to 3/16" are available in handle sty les co m
patible wit h o ther Xce lit e drivers. For furthe r
information circle A on page I 10.

Heath R.F. Absorption Wattmeter

Heath has begun marke tin g a n ew a bso rp
n on-ty pe wattmet er (frequent ly refe rred to
as a dumm y load/ watt me ter) which is rated
at 175 watt s co ntinuo us and 10 00 watt s max
im um . Two power mete r scales max imize
the met er 's usefulness in the G-200 and 0-1 000
watt ranges with a cente r scale reading of
50 and 500 wa tt s respectively . A n accuracy
of + I 0% of full sca le is claimed fro m 1.8 to
30 mHz. The 50 o h m load resisto r is air cool-

ed and is co u pled t hrough a ther ma l switch
to an overloa d indicat o r. The indicator is
po wered fro m a 9-volt tran sisto r radi o ba tt 
e ry; ba tt ery and indi cat or test pro visions are
provided . The If M-2 103 kit is priced at 559.95
fro m the Ifea th Co mpany.

Cu rti s Flea-Po wer Keyer and Memory

Curtis Ele ctro Devices o nce again intro
duces a ne w electronic ke yer. T his o ne, the
EK-4 20 , is set apart fro m o the rs by virt ue o f
its super-low power consu mptio n achieve d
by using t he new C-MOS in tegra ted circu its .
Po wer can be su pplie d by the bu ilt-in a.c,
po wer su pply o r a 9-volt transist or radio ba tt
ery whic h can be snapped-in inside . Po we r
consum ption is 180 mw , key do wn . Q RPers
take not e !

The E K-420 is design ed to ac ce pt a new
100 c harac ter pro grammable memory uni t,
the KM-4 20 , a mat ching co mpanion unit
which gives e x tre mely fl exi ble ac ce ss to the
10 24-bit memory. Addi t ion o f a seco nd
(o pt io nal) plug-in 10 24-bit memory yie lds a
20 0 c harac ter capaci ty recallab le in to tal,
in half and quarters , and in quarters, giv ing
ma ximum flex ibilit y fo r the co ntester o r
traffic man. The EK-420 is priced a t 5 139.95;
the KM-4 20 at 5299. 95 (add it io nal memo ry
534 .95 ). Circle B o n page 11 0 for mo re
in format ion .

•
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MATH'S

NOTES
B Y IRWIN MAT H ,* WA2NDM

Chip

~A 7805
~A 7806
~A 7808
~A 78 12
" A 78 15
~A 7818
~A 7824

Specific Parameters
Output \\'orst Case Short Circuit
Voltage Regulation Current

5 v. 100 mv 750 ma
6 v. 120 mv 550 ma
8 v. 160 mv 450 rna

12 v. 240 rnv 350 rna
15 v. 300 mv 230 rna
18 v. 360 mv 200 rna
24 v , 480 mv 150 ma

• 5 Mel ville Lane, G rea t Neck. N . Y. 11 023.

Fig . l -Hoo ku p for the l1A 7800 se ries of Ie volt
a g e re g ula tors. Note: To specify a voltage, substi·
tute the voltage va lue for " XX" . ( 1 is o nly required
if th e regulator is on a pprec ia b le dlstcnce from
the unreg u la te d powe r !> upp ly filter . ( :! ls on ly re
q uire d to improve trc nsle nt re spo nse. Fo r ste a d y
stc te loads it ca n be le ft ou t. ( 1) Vo ltage output
tolerance -+- 5 %. (2 ) Minimum input/ o ut put vo ltage
d ifference 2 .0 vo lts. (3) Outpu t re sl stc nce less than
0 .2 o hms. (4) Powe r di sslpc tlon a t 75°(, with

adeq uate he a t si nk- 15 watts.

W Ehave received some inform ation from
a new (to us ) source of seve ra l items that will
be of interest to experimenters and we would
like to pass the details a lo ng to you th is
month.

Mi lls E lectronics, Box 85 1 STN A, Scar
boro, Ontario, Canada, is the company and
they have three items at present. First of these
is a n AM P 30 pin edge connector o f the type
used to make contact with PI C boards. The
connector is the AMP 1-582762-2 unit with
wire-wrap or PI C terminals, and in abso
lutel y brand new condition. The seco nd item
is a lso a brand new AMP con nector. This
time it is a single row 22 pin connector with
wire-wrap o r PI C leads. As with the first
connector, this one # 582767-6 is ideal for
use with I 1 16" PI C boards. M ills' final offe r
is a se t of four nylon a lignment tools (brand
new ) which look like th e y will fit just a bout
a ny slug or co re m ade . The II inch long one
looks extremel y interest ing for gelling into
those tight places. P r ice for a ny o f th e a bove
items is $ 1.25 eac h which includes a ll first
cl ass postage. Because o f the int ernational
nature of your order, Mills requests that you
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Fig. 3-Variable output supp lies. In 3B, the -V
sup ply voltage as we ll a s R a re to be d etermined
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o utput voltage a nd current required.

.33

( A)
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Fig . 4-A simple high current version of Fig. 1.

high level detection, switching, gating, sam 
pling and the like. Breakdown voltage is 70
volts, reverse leakage 200 nanoamperes and

[continued on page 86]

Regulated
tput

XX - Se l e c t voltage
range desired

-

2N4398 or
similar

.33"F1

"'!
ou

3D '"
5w.

" .\78 XX

- T

Unregulated
input

send a postal money order available at any
post office.

With the growing interest in higher and
higher frequencies Hewlett Packard has an
nounced what is sa id to be the lowest noise
transistor produced to date. Although the
device is very expensive ($90 at the 100
quantity level ) we just thought you'd like to
see a glimpse of things to come. G uara nteed
maximum noise figure at 2 gH l is 2.3 db and,
at 4 gblz it is 3.3 db. T ypical figures arc 2 db
and 3 db respectively. Gain at 2 gl-lz is 14.8
db, at 4 gHz it is 9.6 db, andat 6 gHz it is 6.4
db. Maximum frequency of oscillation is 14
gHz for this neat NPN device . How about an
amateur $5 version!

More in line wth amateur prices however,
is a new u.h.f. diode, the Hewlett Packard
5082·2800 beam lead device that is fine for

2 p l aces
.151 0 , .
.1 6 1 ' .

A . 18a R max .
2 places

.525 max .

Inp ut

Glass

Common

Outp ut

.22 5

.205

.440

.420L~:":'

£><9

.210

.19 0

.105

.0 95

500 min .
.250
ma x. 45-

.055 ]

.045

.OJOLA

.015 l...l... .04 5
. 020

SEC TION X-X

Common
In put

Out put

.265

.235 I

1.-_ .600 -----J
. 57 5

L I
I I : I I

-- , Seatin g
.055 pla ne
.0 20

.141 01.14 5 a.

.410 .38 5

. 395 .365

j 1

Note :
Mount ing tab is electri ca ll y

c onne cted t o Commo n

Note s:
Lea ds 1 and 2 e l ec t r ica lly

Is o l at e d from case.
Cas e 15 th t rd e1e ctr 1c a l

conne c ti on (Common)

TO- 220 PLAS TI C PO WER PA CKAGE
( TO P VtEW )

TO· 3 PA CKAG E
( TOP VIEW )

Fig. 5-Physicol characteri stics of the pA 7800
series.

. _ - Commo n
Input

).IA7805·---- 5v .
lJ A7806·---- 6v.
lJA7808·---- 8v .
IJA7812---··1 2v.
lJA7815- · ·--15v .
lJA7818-··-- 18v.
).IA7824··---24v.

Co mmon 0 :::==j;::O,u t pu t

In p u t
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Modification of 58-102 Transceiver
for Receiver-Only Tuning

BY LEONARD DUSCHENCHUK,* WA2KHK

IAdapter I

To
pin 7
of V8
(l2v.
d.c .)

I 58-101 I6

To
FSK l ug RLI in
on LMO 58- 102

Exi s ti ng
wt re

Wiring
At the left rear of the transce iver is an un

used hole in the chassis which permits the
four-wire cable to pass through. A grommet
is placed in this hole. One wire is connected
to pin 7 or 8 of V. which arc ground, while
a second wire is connected to pin 7 of V !'4 to
pick up the 12 v.a .c. for relay power. A third
wire is co nnected to termi nal 6 of re lay RL, .
A wire already exists at this term inal. The

To
pin 7 or
8 of Vg
(gnd .)

in fig. 2. The onl y critical dimension is the
height. This chassis is placed under the
sloping SB-102 front panel, below the LMO
tuning control and is held between the trans
ceiver and the table. Two small grommets in
the top o f the chassis increase friction to
avoid movement. The transceiver rests lightly
on the chassis to hold it in place.

A small "crysta l can" relay is sued to sup
ply the addition al contacts needed. A simple
hal f-wave rectifier supplies power for the
relay. Since capacitor C charges to peak
value from the 12 v. a.c, filame nt supply,
adequate d.c, valtage is obtained to operate
the relay.

H o w many times have you been in a round
table QSO with two or more amateurs using
transceivers when retuning you r transceiver
was necessary to tune in the other fellows
which in turn required the other fellows to
retune when you transmitted? This usuall y
amounts to each fellow retun ing at each ex
c hange and chasing each other up and down
the band .

While buildi ng m y SB-I 02 recently I noted
the unused FSK terminal on the transistor
ized LMO and wondered if this unused term
inal might be useful for providing separa te
receiver tuning. It was sugges ted, (but not
endorsed by H eath ). that replacing the
rarely-used front panel frequency contro l
with a 10K pot with a push-pull switch, re
wiring o f certain re lay contacts (which would
preclude using a linea r amplifier). a nd re
wiring B+ voltages wo uld a llow :!:500 Hz of
LM O tuning on receive.

Since I had jus t shelled out over four hun
dred dollars, I was not about to butcher my
pretty unit as sugges ted. However, I st ill
desired limited LMO tuning on receive.

Studying the circuit it became apparent
that I could have my cake and eat it too. The
addi tional circuit ry appears in fig. I . N ote
that with m y approach no front panel cha nges
were made, no holes were drilled or modifica
tions made other than connecting four wires.

A small open-sided chassis was formed
from soft aluminum approxima tely as shown

• 255 Stewart Ave., Bethpage, N.Y. 11 714.

RI 10K

In

51

Out
SK
~ w .

C
2S0mf

25 v. +

izv .a.e.
Crys tal
case rel ay

INS38 or
sfmtlar

The receiver-only tuning adapter is held beneath
the 58·'02 and requires no permanent changes

in the tran sceiver.

Fig . l-Ci rcu it of the "Re ce ive r·O nly-Tuning "
a dapter for the 58102 transceiver showing con

nedions to the transcei ver.
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fourth wire is routed along the rear of the
chassis to the m iddle then up towards the
front and through a hole comi ng up just to
the rear of the LMO un it and connected 10

the terminal marked FSK. Removal of the
four wires completely restores the unit to its
origi nal condition.

Ope ra tion
Operation is st raightfo rward , When in the

RECEIVE mode either increasing or decreasing
the potentiometer will vary the frequency o f
the LMO ei ther higher o r lower by a pprox
imately 500 Hz. In normal operation, at the
sta rt of the QSO. the swi tch is left in the OUT

position and the transceiver is tuned norm
ally, When receiving a signal wh ich is slight ly
ofT frequenc y-<lon't touch the LMO dial
instead, sw itch to the IN posit ion anti rotate
the pol to obtain m aximum e1arity and leave
it there. The ::!: 500 Hz variation has been
found to be more th an enough control. Key
ing the transmit ter now removes the adjusted

Fig _ 2-A small a luminum chass is is be nt up from
soft sheet aluminum to enclose the " In-c ut" switch,
receiver offset pot, relay and other components.
Two small rubber grommets in the top lip help hold

the adapter in position beneath the 58.102.

potentiometer from the circuit and replaces
it with a fix ed 5K resistor and thus rc-estab
fishes your previous transmitting. frequency.

Connection o f th e un it to the LMO causes
a n initial frequenc y shift of approximately

[Cominued on page 87]

Hum Reduction in the
Heathkit 58·102 Transceiver

BY L EONARD DUSCH E NCHUK,* WA2KHK

Fig. 1- Additional wiring necess~ry to eliminate
hum emanating from 58·102 lMO power supply .

To panel
lamp socket

+

500 rna
100PIV

Exist ing
diode in

lMO supply

lump is used as the series load fo r th e 10 volt
zener regulator.

A simple check confi rmed our suspicions:
Turning the AF GA IN control to zero, we made
a mental check of the hum level. \Ve removed
th e pilot lamp (the zener load ) at the rear
o f the LMO subassembly and noted the dif
ference. T he hum level dropped to zero in
dicating that the hum was coming from the
LMO power supply.

At first thought, it appeared that merel y
increasing the size o f the filter ca pacitors
would reduce the hum level. The filters were
increased from 500 to 2000 m f. However, 10

the author's surprise, this did not accomplish
a nything. Bypassing the base of the pass
transistor did nothing either.

Without resorting to a separate power sup
ply, the author modified his unit as shown in
fig. 1. Th is change docs not involve drill ing
any new holes or disassembling the LMO
power supply subassem bly or dial mechan
ism . All parts were assem bled on a 4-lug-pI1lS
ground terminal st rip as shown in fig. 2. The
rear screw on the right side of the LMO

(Conti nue don page 87)
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BY COPTHORNE M acDONALD,* W~ORX

ISB-A Case Study
Last month [ suggested that interested

slow-scanners ge t together on the air to share
thoughtfully prepared " programs" with each
o the r, using simultaneous 5STV/ voice, This
month we'll explore some of the ha rdware
problems involved in going i.s.b. There are
m any approaches to adding independent
sideband capability to a sta tion. The more
economical ones involve building i.s.b. adap
te r units to add the extra sideband channel
to an ex isting transmitter and rece iver. Since
each case is unique, I' ll start by going into
some detail about how [ did it. [ would also
like to devote future column space to telling
how others have done it, if you'll send the
details on to me.

I buil t the adapter shown o n these pages
len years ago. 5STV was still 5 years away
from getting the FCC nod, and the possibility
existed that the second sideband would never
be used. Its first use came during the 1966
SSTV tests in a very successful Q50 with Bob
G ervenack, W7FEN, that involved a lengthy
audio-visual ham shack tour. (This is a com
mentary o n the originality of hams-c-or at
least m y originality. Morse se nl "What hath
God wrought?" The first astronaut to step on
the moon spoke of a ".. . giant step for man
kind." We settled for a tour of the shack for
our "first". )

M y situa tion had been this. [ owned a
Coll ins 325-1 transmitter, but no receiver or
power supply. The idea of building a com
panion unit for the 325-1 that would convert
it into an independent sideband transceiver
gradually took form. The basic idea was to
use the 325-i v.f.o., b. f.o., and h.f. crys tal
oscillators in the receive function also, and
to use a single pair of Collins 45 5 kHz upper
and lower sideband filte rs for both trans
m itting and receiving. (T he adapter 1 built
was, therefore, a much more complicated
piece of gear than would have been neces
sary if m y shack had been blessed with a re
ceiver. It's an exampie from the complexl
expensive end of the i.s.b. adapter spectrum.)

• P.O. Box 483, Rochester, Minn. 55901
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Theory of .Opera tion
The adapte r unit block diagram is shown

in fig. 1. A received i.s.b, signal is amplified
by V. and converted to a 2.955 to 3.155 m Hz. -
in V3 by heterodyning against the 325-1 h.f,
crystal oscillator output. This signal is m ixed
with the 325· 1 v.f.o. output in V" to crea te
an i.s.b. signal centered on 455 .000 kHz. T his
signal passes through V" and V 6 wh ich drive
the l.s.b, and u.s.b. filters. The incoming i.s. b.
signal has now been separa ted into individual
l.s.b. and u.s.b. components. These compon
ents a re kept separa te and are amplified in
V, and V" and then fed to two separate i.U
detector/audio st rips: V l1 -V 1:;' and V u;-V :!O.

Low leve l audio u.s.b. and I.s.b. output sig
nais are avai lable at this point. An audio
power am plifie r, V" -V", allows speaker
monitoring of either channel.

A word about the "Channe l A" a nd "Chan
nel B" designations. For a number of reasons
(VOX operation, c.w, operation, a. l.c. prob
lems, etc. ) it made sense to use the 325-1
audio and balanced modulator sect ion for
voice in i.s.b, operation; and as the only
channel in use during s.s.b., 5STV only, o r
c.w, operation. 1 called this "Channel A." The
other channel, fed with 5STV during i.s.b,
operation, and unused at other times is
"Channel B."

The "Channel B" audio am p and balanced
modulator (V" -V,,, ) are located on the
adapter chassis. The circuitry was patterned
closely after the 325-1, except th at V"5 oper-

Top/Front view of the Ls.b. adapte r.
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l.s.b. adapter with its cc mpc n
ion 325.1.

1 '\

USB
3 .1 kHz

USB
0.7
kHz

L5B
0.7
kHz

L5B
3.1 kHz

·50

8. -20 1-
~

w
"

o

~ -30

10

::g -10 I-

-~
w

or -40

to be m y rig for a long
time, I d idn't hesitate to get
in there with a soldering
iron. I'll touch o n the gen
eral nature of the mod ifica
tions.

OSC ILLATORS : The o rig
inal b.f.o. u.s.b. and I.s.b.
crystals were removed and
a 455 .000 kHz crys tal in
stalled . All osci lla to r B+

leads were connected to an "always o n"
bus. The control lead that fo rmerly sh ifted
the v.f.o. frequency when goi ng fro m u.s.b.
to I.s.b. was wired permanently in the "u .s.b."
connection. Two 7586 Nuvistor cathode fol
lowers were installed under the chassis to
buffer and isolate the v.f.o, and h.f. crystal
oscillator o utputs to the adapter unit. An
other cathode follower was used to buffer
b.f.o. drive to the 32S-1 balanced mod to
minimize interaction between the two bal
anced mod ulato rs.

ALe : When in the i.s.b, mode it would be
nice to have the SSTV sideband transmitted
at a constant level, but retain the a .l.c./a.g.c.
action on the voice sideband . With the orig-

, , , .
0 12345

kHz

Fig. 2-Mechanical filter response, l.s.b. adapter,
using Co llins 455Z·4 and 455Z·5 u.s.b. and I.s.b.

filters.

ares at constant gain instead of being con
tro lled by the a.l.c. voltage as in the com
parable stage in the 32S-1. On "transmit,"
the "X" halves of V r, and V" are operational
and the channel "B" balanced mod output is
directed to the input of one of the sideband
filters, and the channel "A" balanced mod
signal from the 32S-1 is directed 10 the other
filter. The filter output signals arc then am
plified in V 7 and V", and combined to form
a 455 kHz i.s.b. signal in a resistor connected
to the plates o f both VII and V Ill ' This signal
is then fed out to the first mixer in the 32S-1.
(This stage formerly received the s.s.b. out
put of the original 2 .1 kHz bandwidth me
chanical filte r. ) From this point in the 32S-1
to the antenna jack, the i.s.b. signal is fre
quency converted and amplified just like an
s.s.b. signal.

The 2.1 kHz filter, by the way, was saved
and is switched into the receiving i.f. signal
path for the reception of c.w. Since this filter
is centered on 455 kHz, its passband and that
of the u.s.b, and I.s.b. filters combine to
give a n effective 300 to 1000 Hz passband
whether the rig is set on u.s.b. or I.s.b. See
fig. 2. A narrow-band (200 Hz) audio filter
centered on 735 Hz can also be switched into
the audio path on "receive" to further reduce
the c.w, bandwidth. A bit of confusion cen
ters around the fact that the on-the-air u.s .b.
signal passes through the I.s.b . sideband filter,
a nd vice versa. This happens because the
32S- 1 v.f.o. frequency is 455 kHz below the
firs t m ixer output frequency rather than 455
kHz above it. This inverts the sidebands.

325·1 Modificotions
A num be r of changes and additions to the

32S· 1 circuitry were necessary. Since this was
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inal a.l.c. circuit the SSTV level builds up to
full r.f, output during voice pauses, and can
be made to almost disappear on loud voice
peaks. To solve the problem the EM tSS tON
swi tch was rewired and relabeled. The old
USR and LSD designations became e ll A and
CII A+ 8. In the first position the a.l.c, con
trol voltage is fed in the original way to the
i.f. amplifier that follows the 32S-1 balanced
mod, and to a pre-fin al r.f. amp. In the CII

A+8 position a fixed bias is applied to the r.f.
amp, but the a.l.c. voltage still controls the i.f.
amp and thus the 455 kHz voice level. In this
way the channel " B" SSTV signal can be set
anywhere between zero and full output and
it will rem ain constant since the gain in the
r.f. stages docs not va ry. The voice signal
adds additional power but cannot overdrive
the rig because the a.l.c. will reduce the U .
voice level when full (voice plus SSTV ) out
put is reached.

FINAL: T he number one game with an y
fin al used for SSTV is to run it in a way that
docs not burn the tubes up . In i.s.b. operation
it must also operate as linearly as possible
to minim ize the intcrmodulation distortion
that puts picture hash in the audio sideband
and audio crud in the picture. My approach
was to switch to 6146 B/ 8298A tubes which
have 35 watts plate dissipat ion each, and to
reduce screen voltage to the RCA rccom
mended 200 volts, obtained from a stiff zener
regulated supply. I set the bias for" no-signal
plate current of 50 rna total for the two
tubes in i.s .b. usc; 40 rna otherwise. I also
take care not to load the fi nal beyond 200
rna. Check the plates every now and then
during an SSTV transmission. If the plates
show COIOf, recheck your luning. loading.
and bias. If all is OK, the tubes may be reg
istering a complaint against prior .abuse, ~a~

ing gone gassy. A small fan to su r the air 10

that fin al amp cage would probabl y extend
the tube life even further.

Problem Areas
Suppressing the carrier is a little tougher

with i.s.b. This is because therc are two bal
anced modulators to balance, To avoid a very
critical and unstable "false balance;' it is
important to balance the fi rst of the two mod
ulators alone. One could, fo r example, pull
V 0 - o ut of the socke t while one balanced the

_o l 0 •

32S-1 balanced modula tor for muumum car
rier. then replace V, ,, and balance the mod
ulator in the adapter unit. I was able to
achieve carrier suppression of 45 db using
this approach.

Bottom view of i. s.b. adapter showing liberal use
of shielding pa rtitions.

Sideband swi tching and general isolation
of one 455 kH z signal from ano ther is an
other problem area. Transmit! receive switch
ing was done by turning the plate voltage of
various tubes on and off', The ro tary u.s.b.!
I.s.b. switch, 5, of fig. I, was ac tually mo re
complex than shown. A number of sec
tions were used with provision for ground ing
switch terminals adjacent to active o nes, etc.,
to minimize capacitive coupling between the
I.s.b . and u.s.b. signa ls. The V" and V" ca
thode followers help red uce coupling be
ca use thei r ou tput impedance is quite low. A
further precaution was the liberal use of
shielding partitions between sections of the
adapter unit as shown in the bottom view
photo. Designing a solid stare versi~m of the
unit today, I would probabl y switch only
d.c. with a mechanical switch. and investi
gate such components as the RCA CD40 16A
COSI MOS transm ission gate and the Moto
rola MC1445 gated video amplifier for usc
in ac tually switching the 455 kHz signals.
Using a double sided P.c. board with one
side used as a ground plane would eliminate
the need for shields in most, if not "II places.

Something of a disappointment is the rel
atively wide bandwidth of the 455Z4 and
455Z5 mechanical filters. They arc certainly
wider than opt imum for amateur usc, but
were the only filters readily available at the
time. Docs anyone know of a source of pairs
of 2.1 kHz u.s.b. and I.s.b. filt ers? I am pres
ently using an outboard 2.5 kHz LPF t?
narrow the effective audio bandwidth, but rt
is not a substitute for a narrower i.f. filter.

Thc comments pertain ing to the linearity
of the 32S-1 final naturally apply to any

[Continued on page 901
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A "No Compromise"
2000 Watt

PEP Antenna Tuner
BY RICHARD JAMES,· W4DQU

No respectable amateur station should be without a good antenna tuner.
Here's a high-efficiency tuner using a novel plug-in coil arrangement to

achieve a matching range of from 25 to 5000 ohms.

Fig . l -Schematic of the No Compro mise antenna
tuner and plug. in coil, set up fo r low C Parallel

Tuning.

Ant.

Xm t r

I
®®

Plug B into A
Plug C i nto 0

Pa rts l ist
CI-1 3.353 pf va riable, 1 kv spacing. Johnson

154.2 or equivalent.
C2-Dua I 100 pf transmining variab le,S kv spacing

o r more. Millen 04100,14 100, o r equiva lent.
Jach - H.H. Smith 1508 o r 1509 Nylon banana

[ccks, 11 required for basic tuner. 2 re
quired fo r each coil.

rlugs-H.H. Smith 462 ba na na plugs. 9 required
fo r each coil and shorting bar.
H.H. Smith 1672 double banana plug. 1
required for antenna feed li ne connection.

Coils-See Table I for a ll coil information.

are plugged-in. This eliminates loose wires
and clips. keeps wiring short and efficient,
and, of course, simplifies changing the type of
tuning. T he abili ty to tunc Parallel low C,
Parallel high C, Series low C, and Series high
C ena bles the tuner to cover a wider range
of antenna impedance than any commer
cially available tuner.

T he impedance range of this tuner is from a

The No Compromise antenna tuner is constructed
on a large sheet of ple xiglass. It is shown here with
a coil plugged in and shorting bar B in place atop
the coil. In this pc rc ltel.tuned configuration, the

ope n wire feedline is plugged into A as in fig. 1.

T HE reasons for using an antenna tuner or
transmateh have been covered extensively by
Lew McCoy. WI ICP in "Why a Transmatch"
(QST Jan. 1968). Three of the best reasons
are:

I . To reduce feed line losses.
2. T o enable one antenna to be used in all

portions of seve ral bands .
3. To permit the transmitter to "see" 50

ohms at all times.
The No Compromise tuner described here

achieves high efficiency by using separate
coils instead of one or two tapped coils (tap
ped coils are lossy) . Plug-in coi ls elimi nate
interaction between coils, switching prob
lems, switchi ng losses, and the expense of
high quality, high power switches. The unique
design of this tuner which allows changing the
type o f tuni ng by changing the components

· 3653 Crestside Rd., Birmingham. Ala. 35223.
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Table I-Coil Table
t, t,

Bond Coil CoilImHzI Stocle Turns Stock

I
Turns

1 79 2 Ant.1.8. 2.0 24
3.5. 4.0 12 1 39 2
7.0. 7.3 6 1 13 3 L2

14.0. 14.35 3 1 7 3
21.0.21.45 3 1 5 3

©2 1 3 328.0.29.7
50.0.54.0 1 1 1 3 Band E not used

Plug C i nto 0

Coil Stock:
1-2" d ie. "1 6 tinned, 10 t.p.l. (8 & W 3907.1 or

equivalent).
2-2'h" die. # 14 tinned, 8 t.p.l. (8 & W 3906.1 or

equivalent).
3-2Y," die. " 12 tinned, 6 t.p.l. (8 & W 3905.1 or

equivalent).

low of about 25 to 50 ohms to a high of about
4000 to 5000 ohms. One commercially built
tuner goes to only 1200 ohms, and .uses a
tapped coil and swi tches-two lossy I tem~.

An excellent all-band antenna for use with
this tuner is a dipole or Inverted V 135 feet
long fed with 600-ohm open-wire li ne (or
even' 450-ohm or 300-ohm open-wire line
even the televi sion type will work). If space
is limited, you can use a dipole or Inverted
V as short as 50 feet on 80 through 10
meters; however, make it as long as you can
to improve your 80·meter signal. Besides
these antennas, you can use this tuner to feed
beams and quads, fed with either twin-lead
or open-wire line.

If vou work 160 meters, you will find you
can load a dipole or inverted V as sho rt as
130 feet-or perhaps even shorter. Theoretic
ally, the antenna should be about 260·feet
long, a half wavelength on 160 meters. Try

Fig. 3-With the plug .in coli in the some position
as at fig . 1, but with sho rting bar 8 not used and
the antenna plugged into A. a low C Serie s Tuned

circuit re sults.

to make the antenna as long as it should be,
but if you can't, just make it as long as you
can, and leave the rest to the tuner.

You will note in figure 1 through 4 that
the fo ur different types of tuning are accom
plished fi rst by the way the coils a re plug~ed

into receptacle D, and second by plugging
the antenna into either receptacle E or recep
tacle A. (Never plug anything but the an
tenna into E. Short ing bar B is plugged into
A when the antenna is plugged into E, but IS

not used when the antenna is plugged into
A.) Receptacles D and E are each mounted
on two stand-off insulators.

Operation
Using an s.w.r. meter between the trans

mitter and the antenna tuner, tune the trans
mitter to very low power, set up the tuner f~r

parallel low C tuning. Adjust the two capaci
tors alternately for minimum reflected power.
If the refl ected power can not be reduced to
zero while you still have some forward power,
first change from low C to high C by rernov-

-b~C2

~ I ~
' F ®

-g
G

'F
® Xmtr

L2

LI

©
8 and E not used
Plug C Into 0

Fig . 4-Rotating the coil 180 0
, with the ante nna

still connected to A yields a High C Series Tuned
a nte nna tuner. Sho rting bar 8 is not used here .

Ant .

C2

®
~-

Xmt r®

CI

L2

I
®®

©
Plug B into A
Pl ug C into D

Fig . 2-Rotating the plug. in coil 180 0 and plu9g~ng

it in again changes the circuit of fig- 1 to a High
C Perellel-Tuned a ntenna tuner.

Ll

I
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Fig. 5-Typical construction of one of the plug-in
coil a ssemblies. The plexiglass supporting bars fo r

the coil turns are nat shown.

banana jack (if you do this, be sure to run a
wire fro m the outside of the fitting or coax
braid to ground). a better way would be to
mount an 50239 coax receptacle near the
rear of the tuner-making sure that the body
of the receptacle is grounded-and to solder
a short length of wire to the center pin of the
50239. To the other end of the wire, attach a
banana plug. With this arrangement, you can
now plug the banana plug into whichever
receptacle you wish. and adjust the tuner in
the normal way.

If you have a balun. it can be used for the
same purpose by attaching two short wires to
the antenna terminals of the balun. Attach a
banana plug to the other end of each wire
for plugging into the tuner (where you would
otherwise plug in the open-wire lines) . At
tach the coax from the antenna to the coax
end of the balun. T hen adjust the tuner in the
usual way. •

•

II

....... .-
•

:r::::==~••,

ing coil, rotating it 180 degrees and plugging
it back into D. If you still cannot get zero
rellected power change the antenna from E
to A and try both series low C and series high
C luning. One of the four types of tuning will
be correct and thereafter you can use that
type of tuning for that antenna and band.

To usc the tuner with a coax-fed antenna
(as when you have a high s.w.r. and don't
want your transmitter to see it or when you
want to feed a long wire antenna), use just
one side of the coil. Although you can plug
the center pin of a coax cable fitting into a

BE SURE TO SEE THE

CQ OX COUNTRY WALL

CHART OFFER ON PAGE 46

W ith no coil in pla ce the construction of socket D
is vi sible .
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All
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holes
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S/I '" dia.

© I per band required

Fig. 6-layout and d imensio ns of the plexiqlcss parts with letters corresponding to th ose in the
schema tics and fig . 5 . In all cases, the materia l is 14 " th ic k ple xig lass sheet.

NOTE:
The author drilled and tapped the plexiglass components to construct the antenna tuner.
The plexiglass parts can also be joined by gluing using various commercial products. If
you use any of the popular epoxy type cements be sure to read the directions carefully
and avoid any possible contact with your eyes.

April, 1973 • CQ • S9



CQ Reviews:
The Heath Model HW-7

Low-Power C.W. Transceiver
BY WILFRED M. SCHERER,* W2AEF

o NE of the newer trends with amateur
radio operation is that of low-power (Q RP )
c.w. work using solid-state gear. T hose who
have engaged in such operation have found
it a thrill ing and challenging diversion from
high -power operation for both local a nd DX
QSO's.

A piece of gear recentl y int roduced for
such work is the H eath HW-7 Low-Power
C.W. Transceiver, a low-cost unit designed
for use on the c.w, porti ons of the 40-, 20
and IS-meter amateur bands with power in
puts ratcd at 3, 2.5 and 2 watts on the respec
live bands. Either built-in v.f.o, or crysta l
conlro lled operat ion is provided. Break- in
operation is available as is a sidetone osci l
lator and a meter fo r indic at ing rel ative
power output.

Headphone operation is furn ished for the
receiver that has a rated sensitivity of I ~v

for a readable signal a nd selectivi ty of I kHz
IS: 6 db.t The transceiver is powered from an
exte rnal 12- 14 v.d.c. source originating from
batteries o r a n a .c.-operated power-supply
accessory.

Details
One thing that makes it possible to produce

the HW-7 at low cost is the extreme sim plici ty

• Technical Consultant, CQ.

IEaclier units had a 2 kHz bandpass. Present
models are modified with I kHz bandwidth for
more desirable c.w, selectivity.

--

_.. .

The Heath Hodel HW-7 low-power solld-stcte c.w.
transceiver .
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of the receiver, known as a synchrodyne
type ." The principle of operation is one that
converts the r .f- input signal directly to an
audio frequency by means of the synchro
dyne detector that is a linear device which
fu nctions like a product detector.

Although the sys tem has previously been
described in CQ, the details will be again
given at this time for latecomers.

Referr ing to the block di ag ram at fig. I,
the c.w.-in put signal is heterodyned in a mixer
( FET Q t, the synehrody ne detector (with a
v.f.o. signal the frequency of whicb is the
signal frequency plus-or-m inus an amount
that will produce an a .f. beatnote at the out
pu t of the detector.

Fa! example : with an r.f-input signal of
3745 kHz and a v.f.o. signal of 3746 kHz, the
output from the detector will be I kHz (374 6
- 3745 kHz = I kHz). The performance is
the same as where an a.f, output tone is ob
lained with a b.f.o. used to convert the i.f.
signal in conventional receivers.

T he a.f. output from the detector is then
passed on 10 a high-gain a .f. amplifier (lCt),
raising the signal to a usable headphone level.
A low-pass filter between the detector and
the a .f. amplifie r limits the a.f. passband,
wh ich thus determines the selectivity as
shown a t fig. 2. However, just as with the
use of a b.f.o. in a conventio nal receiver, an
a .I, image also may be experienced.

For example: for the case in point, an t.i.
signal of 3747 kHz also will produce a beat
note with tbe v.f.o . signal of 3746 kHz (3747
- 3746 kHz = I kHz). Therefore, in the
presence o f an adjacent-channel signal in the

2D. G . Tucker, "The Synchrodyne-A New Type
of Receiver for A .M. Signals," Electronic Engi
neering, March 1947 , page 75.

"Synchrodyne Recei ver," Radiotron Designer's
Hand boo k, Fourth Edition. Page 1226.

N OTE: The term "synchrodyne" receiver was
denoted, because for a.m. reception the receiver
is tuned to zero beat with the signal or synchro
nized with it s frequency. For other applications
"direct-conversion" receiver is o ften used.
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Fig. 1- 81ock diagram for the HW.7. Detailsore given in the text.

QI -FET ~ Phone40673 Low- pass
Synchrodyne AF f il ter amp

detector V -

I
..

Ant .
r.- Q4 Q3 -FET Q2-FET Q10-X29A829
'T ; MPS6521 MPF-I05 MPF-I05 Qll -2N3393
-+- Frequency Source V.F.O. Sidetone

mult iplier follo wer osc ill ator

v I

Q8-2N3393 Q6-7 Q5 Q12
Q9-X29A829 S2091

'- MPSU05 MPS6521Brea k-i n Keyi ngP.A. Dri verdelay transis to r

Xe

I
I

image range , the effective overall selectivity
will appear broader.

Q I is a diode-protected dual-gate FET with
the signal fed to o ne gate. the v.f.o. to the
other gate. The high-Q input circu it consists
of a toroid-wound 1.6 ~h inductor tapped for
a 50-ohm input impedance and shunted by a
365 pf variable capacitor that tunes the
circuit through all three bands. The low-pass
a.f. filter employs a high-Q ferr ite-core in
ductor in an M-derived Pi configuration, The
Ie a.f. simplifie r has a gai n of approximately
100 db.

V.F.O.
The v.f.o. employs a single gate FET in a

Colpitts circuit using another FET as a source
follower output that d rives a bipola r-transis
tor frequency mult iplier. For 40-meter use.
the oscillator funct ions on 80 meters with the
signal doubled at the multiplier to 40 meters.
For 20 and 15 meters the oscillator functions
on 40 meters with the output doubled to 20
meters or tripled to 15 meters as the need re
quires . The setup thus minimizes the possi
bility of frequency pulling which might occur
if the fundamental frequency o f the oscillator
otherwise were the same as that used for
heterodyning or that o f the transm itter output
(when the v.f.o, is used for the latter).

Transmitter

On transmit. the v.f.o.-multiplier output is
applied to an r.f.-driver stage that also may

be switched to function as a Pierce c rystal
controlled oscillator. Individual circuits at the
output here are fixed-tuned to the required
band. The p.a. consists of two parallel-con
nected transistors with a dual-Pi network
output circuit with individual toroid induc
tors for each band. Output loading in each
case is fixed for a 50-ohm antenna imped
ance. Resonance is obtained by a variable
capacitor at the mid-section of the nework.

Keying
Keying is accomplished through a trans

istor used as an electronic switch that turns
on the supply potential for the sidetone oscil
lator and r.f. driver. The key also actuates
the antenna relay and causes the receiver a.f.
amplifier to be muted by shorting its input
wi th a conducting diode. Included in the key
ing circuit for the antenna relay is an adjust
able delay system that can be set for relay
holding times of a few milliseconds to about
one second after each character is trans
mitted .

Construction
Five and a half hours were consumed in

assembli ng our HW-7 which is built on a
printed-circuit board that is then mounted
on a metal frame . The case consists of top
and bottom U-shaped halves. Heath's tradi
tional HW- Line colors and styling arc used.
The v.f.o. is operated by a 6: I-ratio planetary
drive that has a dial with individual scales for

I
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"Signa ls of 750 flv or more.
140.20. 15-meter crystals are required for these
respective bands.
-Subsequent investiga tion revealed that the sharp
output-power peak responds to the second har
monic. An additio n to the manual now includes
instructions o n proper peaking of the p.a.

for the band, a signal is tuned in with the
v.f.o.; after which the signal is peaked with
the preseleetor control. In the absence of a
signal the peaking may be made for max i
mum man-made noise Or at the point where
a " plop" is heard as the preselector contro l
is rota ted near the bandpoi nt. T he peaki ng
spot is quite sharp and requires a bit of
practice to ca tch on to its operation.

A characteristic of the receiver, which
we've also experienced with others of a sim
il ar type, is that microphonics are evidenced
when the preseleetor is peaked. This ordin
arily presents no adverse problem: as a matter
of fact, it can be an aid in properly peaking
the preseleetor in the absence of a signal. T his
may be conducted by tapping the case while
adjusti ng the prcsclector for the loudest
microphon ic noises!

Another ex perience with rece ivers o f this
nature is that a strong a. rn. signal", such as a
short-wave broadcaster. sometimes ca n be
tuned in with the preseleetor, regardless of
where the v.f.o, is set. In th is case. overload
with rect ification apparently takes place at
the input FET.

As for sensi tivity, which is rated at a "read
able" degree, as given earlier. on our unit
measured I uv for 3 db S+ N / N on 40 meters,
I ~v for 8 db S+N/N on 20 and I ~v fo r 8
db S+N/ N on 15. Selec tiv ity is shown at
fig. 2.

Transmitting
Besides sett ing the band. the transmitter

must be arranged for v.f.o.- or crystal-control
usc by pressing one of the pushbutto ns.! With
the e.w. key depressed, the transmi tter TUNE

control is adjusted for maximum r.f. output
as indicated by the panel meter. In this re
spect, however, it was noted that 0 11 20 and
15 meters the o utput at a dumm y load peaked
up broadly a t one point of the tuning control
and sha rply at a slightly higher tuning-capac
itor sett ing: while the output meter indicated
a broad peak at the first point and a dip at
the second. Proper adjustment appears to be
where the output meter peaks broadly."

Operating from the specified source o f 13
v.d .c., the power input was 4.1 watts on 40
and 20, 3.6 watts on 15; with outputs o f 3,

321

kHz

o- 1-2-3
10,--i--i---i---i---r--r-

Operation and Performance
The unit is simple to operate. With the

pushbutton for the desired band depressed
and the preseleetor set at the designated spot

Fig. 2-A.f. response curve for the HW.7, indica.
five of the receiver's selectivity. It is dro wn to a
linear base to conform with norma l Lf.-selectivity
curves. The so lid trace represe nts the response as
the receiver is tuned towa rd the high-frequency
side of the signal. The da shed trace similarly shows
the re sponse towa rd the low side. Both trace s to.
gether indicate what the over-ell picture would
look like when the receiver is tuned throug h the

signal.

each band calibrated in 5 kHz steps. T he
ra nges arc 7.0-7.2, 14.0 -1 4.2 and 2 1.0-2 1.3
m Hz. There arc three o ther controls: PA
Tu nc; Receiver Prcselecto r: A.F. Gai n with
On-Off switch. The meter is an edgewise
mounted type.

Also on the panel is a socket for a trans
mitting crystal. The selection of the trans
ceiver bands is made with a four-position
inter-locking pushbutton switch that also sets
up either v.f.o.- or crystal-control led opera
tion . At the rear are a 13 v.d.c . power con
nector, standard jacks for headphones and
key plus a phono jack for the antenna .

-
0 ' \/ \

I I
I I
I I
I I

-10 I I
I I

D
I I.., , I

I I
I I

-20 : I
I I
I I
I
I
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I
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I
I

-40 /
Zero beat
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-For operation in conjunction with ":lost trans
ceivers, such as the Heath Line. tu~mg of. the
HW-7 on the high-side of the signal IS required.

•

between similar units can be carried out with
oUI dillicul ties no mailer to which side of the
signal the receivers arc tuned. In cases wh ere
the other station is employi ng a conventional
transceiver. compatible freque ncy relat ions
between both stations may depend on which
side of the signal the HW-7 is tuned and on
the sideba nd posit ion and d irecti on of c.w,
frequency shi ft engaged at the o ther trans
ceiver o r o n whether or not incremental tun
ing is used thereat."

Antennas
The HW-7 is designed to work in to 50

ohm unbalanced loads. Largely divergent o r
balanced loads will require an antenna
matching coupler of a balun . Use with a
random-length antenna or others working
agai nst ground is possible with a coupl~r;

however, in cases where the supply potential
is obtained from an a .c.soperatcd source. it
was found that quite a bit of a.c. hum can be
evidenced on receive when the preselector is
peaked. This condition can vary with dif
ferent bands and various type power-supply
units. As far as could be determined, the
apparent cause for the hum is due to an ad
ditional r.f.-ground return through the power
cord of the a .c. supply. The situation was not
experienced with battcry operation and
usually not with antennas fed with coax at
a low s.w.r,

IContinlled on page 901

•

2.75 and 2.25 watts on the
respective bands . Power
inputs with 12 volts (such
as may be the case with
ba tteries) were approx
imately 3.2 walls with out
put s acco rd ingly lower.

Keying is clean without
chirp. but in this respect it
must be kept in mind that a
well-regulated power source (wi th a.c.-oper
utcd supplies) m ust be em ployed if ch.irp is to
be avoided . inasmuch as the v.f.o. IS qur te
se nsitive to voltage variations. If chirp is
experienced wi th battery operation. it is a sign
ot weak batteries .

N o transm it-recei ve switching is required.
since this is accomplished automatically as
the unit is keyed, making good break-in p~r

formance possible . The sidetone level va n es
with the se lli ng o f the a.f. gain control.

Frequency Control
The v.f.o. must be aligned against a cali

brated receiver, after which the scale calibra
tions will ho ld to within a fe w kHz over the
entire range.

The frequency stabili ty was such that after
a IO-minute wa rmu p dri ft of 600 H z (aver
aged over the three bands) the freq ue nc y
held to H eath's rating of 100 H z or less per
ho ur therea fte r.

A consideration is that when the receiver
is tuned on the high side of the received
signal for the desired beatn?te and the ~.f.o.

is used for transmit, the signal transmitted
by the HW-7 will be higher in frequency by
an amount equal to the beat-note frequenc y.
Similarly, tuning o n the low side of the signal
will cause the transmitter frequency to be
lower than thc received signal. 6 Operation

"w ith our unit, regardless of which side of the
signal the receiver was tuned, the transmitter fre 
quency dropped 11 00 Hz on 20 meters and 500
Hz on 15 . Heath advises this is about normal.
Only a 10 Hz change was noted on 40.

Interior view of the HW~7 .

Most of the set is ossembled
on 0 circuit boo rd. At the
pa nel at the top are, leit.to,
right, the preselector-, v.Lc.,
and transm itter . tuning cc ,

pocito rs.
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New Books for the Amateu r
F.M, And Repeaters for the Radio Amateur

Over the past few yea rs, the American
Rad io Relay League has published several
new special-interest books for the amateur,
the newest being "HI and Repeaters fo r the
Radio Amateur," a 232 page volume, bargain
priced at $3 .00. While primarily a technical
book, Editor To m McMullen , WI SL, has
done an excellent job of balancing theory
and construction with f.rn. histo ry and dis
cussion of operating techniques and rules.
In a de parture from general ARRL pract ice,
heavy emphasis is place d on the surplus
commercial equipment which still forms the
backbone of Lm. and particularly repeater
activity in most areas of the US.

In addition , are chapters discussing Lrn.
transmitt er and receiver theory and construc
tion mo bile and porta ble o peration, anten
nas, 'repeater design and construction, Touch
Tone and auto matic J.D. and control acces
sories for repeat ers, repeater pro ble ms, and
testing f. rn. equipment. Man y of th e co n
struction project s are from QST.

•,

I
. 1.

Unfortunately , as with much of the
ARRL-pu blished mat erial , the emphasis is on
the nut s and bolts of constructing devices
and equipment with o nly passi ng mention
o f how th ese devices inter-re late - how do you
properly use somet hing you've built? An d
ho w do es it actually work? We fee l that where
possibte a book like " FM and Repeaters"
should provide the raw kno wledge from
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which the enterpnsmg amateur can build
what he needs, and give so me examples of
how tha t knowtedge can be applied. The
trend see ms to be, however , to give ex haus
tive treatment to ho w to build t he gear and
only cursory treatment to why it was built
tha t way.

Despite our basic philosophica l differences
as to how such a boo k should be written, we
feel that "FM and Repeat ers fo r the Radio
Amateur" is the best and most co mprehen
sive book published to date for t he f.m.er,
and we recommend it highly .

Simple, Low-Cost Wire Antennas

While hundreds of books have been pub
lished o n the subject o f antennas, it's a rare
o ne that zeros right in o n the problems o f
Joh n Q. Average ham whose bank account
matches his real esta te - small. While Bil l
Orr's new Wire An tenna bo ok isn't restricted
to limited space sky-wires , it seems to ap
proach the subject with t he unde rstanding
that altho ugh the amateur wants his signal to
be heard he can' t alway s invest great gobs of
money in fa ncy aluminum.

SIM PI.E.~.cOST

WIRE
ANTENNAS

WLUAM LORR. VJeSPI

Writt en in a light , easy -to-understand sty le ,
the first six chapters cover the fundamentals
of antennas and ho w they wo rk, feedlines
and s.w.r., and delve into the characteristics
of dipol es and various vertical antennas. From
there, the book ju mps off into dozens of



time-te st ed wire antennas - beam s, dipoles,
verticals , quads, and v.h.f. arrays, along with
simple antenna tuner designs. Incl uded in
t his portion is a cha pter enti tled, " Work DX
With An ' Invisible' Antenna ," which is wort h
the price of the book if you've really got
neighbo r problems. Five "Case Histories" of
amateurs with "invisib le" antennas may
sound, let us say. imaginat ive, but they make
the poi nt that no antenna situation is hope
less. The book win ds up wit h so me so lid
pract ical advice on gett ing the antennas up
and keeping t he m up.

" Sim ple, Lo w-Cost Wire An tennas for
Radio Amat eurs" by W6SAI . 1 9 ~ pages, is
pu blished by Radio Publicat ions , Inc.• Box
149 , Wilt on, Conn . 06897 and is pri ced at
S3 .95 .

World Radio and TV Handbook
For years the only co mpre hensive refer

ence book ava ila ble for the avid shortwave
listener has been t he World Radio and TV
Ha ndboo k, publishe d in recent years by
Bill board Publicat ions, Inc. o f London and
New York. The 19 73 edition is now out, and
at 400 pages, is t he biggest and best in t he
book's 27 yea r history. T he featured item is
an exhaust ive 200·page-plus list ing of radio
broadcasting in 208 countries throughout the
world includ ing suc h interesting details such
as the Interval Signal (musical ident ificat ion)
used by government broa dcasting stations,
names and addresses o f key personel respon
sible fo r broadcasting in each country, lan
guages used . frequencies and power o f ho me
services, frequencies and languages of over
seas broadcasts. and more.

--'- --

Also , Television stations and lo ng, rned i
urn and shortwave radio stations world-wide
are listed by frequency for easy identification
of unkno wn broadcasts. List ings o f DX d ubs.
internatio nal B.C. orga nizations, propagat ion
pred ict ions. solar activity for 197 3. sta ndard
frequency and time signals, t ime charts and
II maps o f the world round ou t the book.

We feel that at $6.95, the World Radio
and T V Handboo k is a worthwhile addit io n
to the library o f any amate ur or radio hob
byist , a nd an absolute must for t he SWL. In
the US the book is available from Gilfer
Assoc iat es, Inc.• Box 239. Park Ridge, NJ
0 76 56 and ot her distributors.

Phase Locked Loop Handbook

A free 80-page book has recenlly been
released by Signet ics, entitled "Signet ics
Linear Phase Locked Loo ps Applicat ions
Book." Phase locked loo ps are among the
newer "toys" finding increasing applica tion
in tone decoders, f. m.• a.m, and RTTY
detectors, test equipment, sawtooth genera
tors, tone burst gene ra tors and power inver
ters. The Signetics book mo ves fr om basic
PLL defin itions to PLL princi ples and genera l
applications. A third section describes loop
setu p, trade-off's and PLL measurement s, and
gives detailed information o n Signet ics PLLs.
Also in this section is informat ion o n ex
panding t he capabilities of PLLs beyond nor
mal parameters. Pro bably the mo st interest
ing section fo r the amateur is Section
4 :Speci fi c Appl ications. a mind expanding
25 -page idea bank o f PL L a pplica tions.
Any ex perimenter deserves to have a co py
o f this gem o f a free bie on his bookshe lf.
Write directly to Roy L. T witty , Publ ic
Relations Manager, Signe tics, 8 11 East Arques
Ave.• Sunnyvale. CA 94086 for yo ur co py.

April, 1973 • CO • 6S



BY JOHN A. ATTAWAY,* K4IIF

L ET'Shope the gear and antenna system is
tuned to perfection for the CQ Worldwide
WPX Contest which comes up the weekend
of March 24 and 25, 1973, about the time
you should be receiving this column. The
WPX Contest is the last major worldwide
fling until October, and gives amateurs the
world over a golden opportunity to add a lot
of zones to their Single Band WAZ Award
totals. Many top operators will work 35 zones
or more during this weekend on the hotter
bands. It is a s.s.b. only affair, however, so
you c.w. specialists will have to wait till fall.

As we enter the fourth month since the
kickoff of the single band awards , the OX
Committee is interested in progress reports
from some of you active zone chasers. With
both the ARRL Phone and C.W. OX Con
tests just about over, U .S. and Canadian
OXers should have made significant progress
on both modes. We wouldn't be surprised to
hear that several operators have completed
WAZ on 15 or 20 meters. Of course there will
be a time lag between making the contacts

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

The CQ OX Award Program

C.W. OX
109......WA5EBI

5.5.B. ox
248 W90EQ 250 SVI GA
249 KZ5JF 251.. RB5EDU

Endorsements
5.5.B .: IlAA-31O. W5QBM-250, KZ5J F

- 250, SVIGA-200, G5GH-150 and
W90EQ-150.

28 mHz: RB5EDU
Co mplete rules for the CQ DX Award Pro

gram may be found on pg. 58 of the January,
1971 issue of CQ. Application blanks and
copies of the rules may be obtained by send
ing a business size , self-addressed. stamped
envelope to Award Manager, P.O. Box 127 1.
Covina, CA 9 1722 or to the DX Editor.
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and receiving the QSLs 10 confirm the award.
Unless you're playing it cool to surprise your
favorite rival, let us know how you are corn
ing and which zones are giving you the most
trouble. Remember, if you are competing for
one o f the plaques to be awarded to the first
phone must be checked personally by the DX
cards must be checked personally by the DX
Editor and the earliest postmark will deter
mine the winner.

It ha s been suggested that we offer a mixed
mode awa rd in addition to the c.w. and phone
cert ificates. Great difficulty is anticipated in
working the 40 zones on the 3.5 and 7 mHz
bands, and certainly on the 28 mHz band
during the low end of the su nspot cycle. An
80 meter specialist has indicated that some
zcnes have on ly one reall y active station on
the lower bands, a nd that this sta tion fre
quently co ncentrates on one mode. His pessi
mistic assessment is that it will take many
years to work a single mode WAZ on 80
meters. Be assured that your Committee will
watch thi s situation closely a nd take action
if it proves impossible to work a zone on 80
in a reasonable length of time. For now we
prefer to think that many difficulties will be
overcome through DXpedition activity and
that Single Band WAZ will become a premier
OX award, particul arly on 80 meters.

Complete rules for the Single Band WAZ
program are shown on page 57 of the Decem.
ber, 1972 issue.

Oe EXIra

Should Swan Island Be Removed From The
Country List? There is a precedent which
says not.

When the requirement that islands be sepa
rated from the mainland of their govern ing
country by 225 miles of open water was intro
duced by ARRL in April, 1960. some isl and
countries were allowed to remain on the list
as a matter of tradition even though they did
not conform to the new rules. Examples are
the Balearic Islands, a province of Spain
located about 60 miles from the mainland,
and Co rsica, a department o f metropolitan
France located about 100 mi les from the
mainland .

A s Swan Island was on the country list for
many, many years, it can be argued that an
equally stro ng case can be made for retaining
it o n the basis of tradition. However, with the
return o f the island to Honduran jurisdiction
by the U.S., Swan, 110 miles off the coast,
was stricken from the list. Perhaps this wasn't

•



WPX HONOR ROLL
The WPX Honor Roll is based on confi rmed current prefixes which are submitted by separate
application in strict conformance with the CQ Master Prefix List. Scores are based on the
current prefix total regardless of an operato rs all -time count.

MIXED
W4LRN 11 97
VE3G CO 1001
W2NUT 967
W8LY 932
F9RM 921
ON4QX 9 16
W3 PVZ 902
DJ 7CX 895
WA6MWG 886
PAllSNG 882
W 8ROC 882
DLl CF 872
KISHN 867
DLlMD 866

W8LY 928
W8KPL 9 10
DLI QT 844
W2HO 825
ON4QX 823
W2AIW 813
VK3AHQ 809
WB2FMK 740
W9FD 740

W4NJF 1031
cn PK 930
IMMU 863
DL90H 84 1
K2POA 833
W9DWQ 826
HPIl C 800
18K DB 790
W~YDB 784

YUIAG 85 1
W4IC 850
W4CRW 849
W4BQY 8 18
16SF 814
W4WSF 811
W9WHM 8 11
G3 D O 810
W6TCQ 804
W3GJY 797
WMUB 785
W61SQ 758
SM7TV 752
WB4KZG 750

C.W.
DJ7CX 730
K7ABV 7 16
G 2GM 707
K1SHN 696
OK2DB 693
YU IAG 680
K2AAC 666
16SF 658
SM 5BNX 652

S.s.B.
DLlMD 774
PA~SNG 758
WA5LOB 747
F2MO 730
G 3DO 7 19
IIZV 716
IT9JT 710
W4I C 702
KISH N 697

K8UDJ 750
CT ILN 749
WA 5LOB 749
K2AAC 743
KllBLT 733
PY4AP 7 15
WA6EPQ 709
K2ZRO 708
W6NJU 706
W9ZTD 700
K6SDR 686
W8G M K 683
WA\lCPX 656
WA2EAH 650

W41C 652
WA6MWG 644
W61SQ 638
KILWI 629
W8G M K 628
K2ZRO 612
VO IAW 605
VE40X 600
O K2QX 59R

W3DJZ 694
ZUNS 685
W6RKP 67 8
14ZSQ 669
18YRK 662
WB6DXU 63 1
14LCK 608

the best decision. If you have an o pi nion o ne
w a y o r the o ther, drop a line to the ARRL
DXC C Com m ittee m embe r neares t you . Tha t
Committee wishes their dec isions to reflect
the wishes o f the m embe rsh ip. G ive them a
h and . .

New CQ OX Award Endorsements
Y our CQ DX Awards A dvisory Com mi t

tee has been busy in recent weeks reviewing
requests by our readers for new endorsements
for ou r country awards. E ffec tive immedi
ately, the Com mittee has a pproved endorse
m ents for working 50 countries on 160
meters, SO countries from a mobile sta t io n
a nd 50 count r ies while operating Q R Pp (5
watts input or less ) .

Other endorsements available in the pro
gram include the SSTV endorsement (50
countries ) , the OSCAR endorsement (SOcoun
tries ). the Low Band (3.517 mHz ) endorse-

m ent ( 100 count ries ) a nd the 28 mHz en
dorsement ( 100 cou ntr ies). Con tacts bac k to
N o vember, 1945 can be counted for these
e ndorsements . ( Be advised that a ny cards
submi tted for the SSTV or O SCAR endo rse
m ents showing a QSO in the 1940 's o r early
1950 's will be carefully sc ru itinized, HI !)

•

Bill , ET3G K, has one of the official ET3 station s in
Ad dis Aba ba. His QSl Monager is W2BCU.

April , 197 . • CO • 67



• -.._-

Nob, JA 1KSO, operates one of the most a ctive OX
sta tions in Japan. (Photo via WA6AUO)

Here and There
Reports pu blished in various ama teur DX

newslett ers have erroneously listed DX Hall
of Fa rner Jack Cu mmings, W2CT N as a Silent
Key . We are please d to re po rt t hat Jack is
st ill very much alive , tho ugh ill, but has sus
pended his ma mmoth QS L Man ager d ut ies.

Islands-On-The-Air Award: Although not
sponsored by a major amateur magazine or
national society, the IOTA Awards have
joi ned the elite list of top world DX awards.
An 18 page D irectory-of-Islands, list ing all

The WAZ Program

5.5.B. WAZ
1052.. K3GZE 1057 VK4 UA
1053 .JA 1BWO 1058 0L3FC
1054 K6SSN 1059 0 1301
1055 .JH IEIG 1060 U B5WE
1056 G3 TJW 106 J.. 019KR

C.W.-Phone WAZ
3476 W3FNV 3487 .J AI NPV
3477 K8MFO 3488 01 60 Z
3478 WI\GKE 3489 0KIBI'
3479 K5G UZ 3490 UA4BP
3480 DM 3SB~1 349 1 UW3UO
348 I OM 2BYE 3492 LA8CE
3482.. K2KGB 3493.. 01 9NA
3483 W90 EQ 3494 0 H7AA
3484 VK4KX 3495 0E3ARW
3485 VE3CVZ 3496 LA7FI
3486 PY2BZD

Phone WAZ
48 1.....W 2YY L 482......K6SSN

Co m plete WAZ ru les a re shown on pages
64-66 o f the June, 1970 issue. Application
blank s and reprints of the ru les may be
o btained by sending a self-add ressed , stamped
envelope to DX Editor. P.O. Box 205, Winter
Haven. Florida 33880.
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island. accepted for IOTA and giving full
information on the Awards and the IOT A
Silver Cup, can be obtained by send ing 6
IRe's to G eoff W atts, 62 Belmore Road ,
N orwich, NOR. 72-T , England .

CQ Committeeman Elec ted hy ARRL: Con
gratulat ions to G ary Sti llwe ll, W6NJU, CQ
DX Awards Advisory Comm ittee representa
tive from th e Southe rn Califo rn ia DX C lub
for 3 years , who was recently elected Vice
Director for the Southwestern Division of the
ARRL. A friendl y wag has suggested that
G ary is better qualified th an anyone to direct
vice in the Southwestern Division. However,
the term is no t used in th at sense of course.
As he wishes to devote full ene rgies to ARRL
programs, G ary has resigne d from th e CQ
Commi ttee.
New Southern California nx Club Com mit
teeman: With great pleasure we announce
th e appointment o f Ja y A . Holl away, W6EJJ ,
5128 Jessen Dri ve, La Canada, CA 9 10 11 , to
replace W6NJU as CQ DX Com mitteem an
from the SCDXC. Jay is an enthus ias tic a nd
knowledgable DXer and presentl y serves as
Editor of the So uthern California DX Club
Bulletin .
160 News: WIIlIJ sends the follo win g list of
Worked All Contine nt awa rds issued to 160
Meter DXers through November, 1972. They
arc listed in order of issuance.

I. WIBB,June20, 1953
2. G6G M,Oct. 16, 1953
3. G 3PU,Oct.l , 1955
4 . W 8GDQ March 13, 1961
5. G3 0 QT , May 22, 1962"
6 . DLl FF, Sept. 28, 1962
7. WIPPN. March 8, 1963
8. G3 PQA. Oct. 2, 1963
9. W2K QT. N ov. 8, 1963

10. W 6K IP,Jan . 10 , 1964
II. G3 RBP, Feb. 23, 1964
12. W 2I U, Ma rch 12, 1964
13. G3 F PQ, March 6, 1965
14. G3 Ll Q. March 14, 1965
15. K6DZC, March II , 1966
16. W \\vXO, Feb . 19 , 1968
17. DL9KR A, Feb. 19, 1968
18. W IINWX , March 8, 1968
19. G I6T K, March 8, 1968
20. W9PN E,Jan. 2 1, 197 1
2 1. WIHGT.M ay 26, 197 1
22. KV4 FZ, Aug. 27, 197 1
23. O K2P DN, Oct. I , 1971
24 . G M 3YC B, Dec . 23, 197 1
25. HB9NL, March 24, 1972
26. HB9CM , April 6, 1972



lilt's a raw deal being on the Honor Roll at
W4CKB. 3 o'clock in the morning and no new

. kl"countries to wor

The aTH and ante nna farm at K4SKI. The 14 mHz
array has 9 elements on 0124 ft. boom with 14 ft.
spa cing between e lements. O n 21 mHz there are
14 e lements a n a 120 ft. boom and on 28 mHz, 7
elements of the 15 meter array are used. The
I'toy" in the foreground is 3 full-sized e lements on

7 mHz. (Photo via W2G TJ

•

Zone 17: Not an easy zone from North
America on the low bands, but there is sub
stantial activity. In recent weeks we have
heard U A9FAD, UH8CS, UI8LL, U M8EM .
UM8FM and UL7GW on 80 meter c .w.,
while on 40 we have heard UL7J G , U K9
ABA, UL7GW. UI 8IZ, UM 8MAG and
U H8BY.
Zone 18: Will be on e of the 3 most difficult
zones to work from the U .S. UK9HAD on
3507 kHz is the only station we have copied
recently on the low bands.
Zone 19: Another real toughie. We 've heard
UWllFB on 3505.
Zone 20: Easy on the high frequencies, but
a challenge on 40 and 80. 4X4NJ and many
other ac tive Israeli stations frequent 80 meter

•

27. OKIATP, April 6, 1972
28. W2EQS, July 23, 1972
29 . W 6RW, Aug. 10, 1972
30. WA4PXP, Nov. 17, 1972
31. G M3WD F , Nov. 17,1 972

Was anyone missed?
N orth Jersey OX Association 1973 Officers:
The new NJDXA office rs arc Jack Lee,
W2RGV, President ; C harles Moraller, WB2
U K P, Vice President ; Brother Pat D owd,
W2ZTV, Sec retary; and Bob Crawford, W2
JLH, Treasurer. (Tllx W2G T)

Chasing OX On The Low Bands
Single Band WAZ on either 80 or 40

meters will be a real challenge, so periodically
we wi ll list some of the sta tions active in the
more difficult zones. The following is a gen
eral assessment of overall prospects.
Zone 1: Nume rous KL7 sta tions are ac tive
including K L7GDO and KL7AIZ on 80
meter c.w., K L7HIY on 80 meter s.s.b., a nd
KL7M F and KL7AIZ on 40. T his zone
should present few problems.
Zone 2: There is usually at least I , V02 sta
tion act ive in the major contests so this zone
should be ro utine for western hemisphere and
European amateurs. Stations in Asia. Africa
a nd Oceania may have trouble.
Zones 3-6: Should be no problem.
Zone 7: HK\IBKX, KZ5PW, TG 9BY, VPI
BH and others arc ac tive o n s.s.b. C .w. skeds
should not be too difficul t to arrange.
Zone 8: W ith KV4FZ, KV4AA and KP4AST
arou nd, nuff sa id!
Zone 9: Plenty of HK and YV stations . HK3
CEX is on 80 s.s.b. and YV5AW on 80 c.w.
Certai nly no problem for anyone during con
test weekends.
Zone 10: An abundance of active stations in
cluding C P IEU, CP IEW, OA6NCT, OA8V,
HC 2YL, HC8F N and HC~HM.
Zone II: Loads of PY's. particularly in the
CQ Worldwide WPX Contest.
Zone 12: CE activity is down a bit, but DL7
ZG/ CE~A a nd SM2AGD/CE~ have been
on quite a bit. .
Zone 13: CX and LU sta tions a re abundant.
CW3AA, CX IBBL, LU 6DKX, LU6JAX,
LU 8AJG, VP8LR and VP8ME are good low
band prospects.
Zones 14 & IS: Among the most active.
Zone 16: Should be easy. U K I A BA, UA2
FAI, UY5EX, UKIAAA and UB5LL are
just a few we have heard on the low bands.
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THE SATISFIERS
INOUE'S 2-METER FM GEAR

A REAL

IC-20

12 Ch.

10 W.

S289.00 With 5 Channels Supplied

ENJOY THE OIFFERENCE OF A HOT
RECEIVER

You 'll be co pyi ng signals the others miss. The
Inoue IC·20 and IC·21 MOS FET front end pro
vides better than .4 UV/200 B sensitiv ity .

Cross channel interference is virtually elim in
ated in the IC·20 and IC·21 . Inoue features 5
helical resonators in the RF amplifie r to elim
inated intermo d couple with 2 d . filters.

VERSATI L1TY

High/Low power switch offers variable power
output ranges of . 1 to 10 watts. This makes the
Inoue IC·20 and IC·21 ideal for mobile and
portabl e use.

ON FREOUENCY ASSURANCE

Trimmer caps on both Rx and Tx for all chan
nels provide on frequency assu rance.

IC-21

24 Ch.

10 W.

S389.00 With 7 Channels Supplied

UNIQUE INOUE FEATURES THAT
MEAN MORE SATISFACTION TO YOU

MODULAR CONSTRUCTION
INOUE PLUS

Each hand-assembled sec tio n IS e nclosed In a
metal module.

DEPENDABILITY

The Inoue IC·20 and IC·21 are engineered to
sta nd up under ex t reme st ress. Metal e ncased
plug in modul es eli mi nate the hazz ards of single
board construction.

WARRANTY AND SERVICING

Each unit is covered by a 90 day warranty .
Serv ice probl ems are quickly solved a nd down
t ime is m in imized by our Module Replacement
Program.

INOUE DEALERS
See the Inoue line at your local Deal er or write ICOM for information.

ARIZONA

Ell Dee Enllrprl_
134 2·A E. Ind,'" School Rd.
F'hoenill . Aril~ 85014
602'9"2·9715

CALI FORNIA

ICOM FM 5111"
6234A Fountl," A.........
Hollywood. Clhforn.. 90028
213-215--6620

SeqoOI' stereo
773 Bth St .
Arntl. Clhforn.. 95521
707·822·318

NEW MEXICO

Robert Foster 511es
Bo. 198 EIICeVOSI Stir ROUle
T,ehlr". New- Me..co 87059
505-281·3975

O K L A HOMA

Sleeks R-:t1O ComPilny
4 13 N ,E. 38th Ten ee.
O.....horT'lll Cit y . O"' ..homIi 73105
405-528.()193

Ofto lm Electronics
4817 E. 35th CI.
TUISl.O"'I'holTlll
918-742·7246

TEXAS

Bell,,,, ElectronICS Supply
5204 Bell".e B"'d.
Bell,,,e. Tell. 77401
713--667 ·4294

ElectronICS Cenler Inc.
3939 N, HlSkell
0.11• . T••"
214·526·2023

Tr,mble Electrorl ics
2810 Alell'r'ldri,
Tyl.,.. T'll" 75701
2 14·593-1123

WASHINGTON

N HE CommunlClltions
15112 S.E.44lh
8ellevue. WIIShm9ton 98006
206-747.&421

WEST 1251 1101h N .E., B ell ev ue , Wa sh ingto n 98008
D ealer I ncu trtes Invited

D ISTRIBUTED BY :

II COMI

IICOMI

EAST B o x 331 , R icha rdso n . Texas 7508 0

A D iv isio n of A .C.S. •
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phone and c.w, LZIKPG, LZ2KBS, OD5CU,
OD5ER and 5B4CZ are also active.
Zone 21: When propagation is good listen for
9K2A L, YA~CDRC, 4WIAF, UF6LY, and
the EP stations.
Zone 22: Very difficult from the standpoint
o f propagation. VU25BX has been on 80
meter s.s.b. VU2FBZ and VU 3BU are good
c.w. catches on the low bands.
Zone 23: Traditionally the most difficult zone
to work from the western hemisphere. JTI
AL, JTI AN and JT IAS have been reported
o n 40 meier c.w, T he latter is also on s.s.b.
Another good catch is JT~AE, and the zone
is frequently ac tivated by th e UA~Y-sta

t ions in Tana Tuva .
Zone 24: This is another hard one from the
Ameri cas, but VS6FB, VS6 DO and other
Hong Kong sta tions work 40 and 80 meters
on both modes.
Zone 25: Beaucoup activity fro m J'Avland,

Zone 26: Listen for the HS and XW8 stations.
HS4AGN, HS4AFX and XW8EV work the
low bands.
Zone 27: KC6SK, KG6JBO, KG 6JBS, D UI
EJ and several others have been reported .
Zone 28: There a re a number of active Indo
nesian stations, but we haven't heard them on
40 or 80 recently. A VK9 on New G uinea
may be the best bet.
Zone 29: VK6CT and VK6AO frequent the
lower bands.
Zone 30: Lots of VK's on 40 and 80. VK2EO,
VK2NS, VK2DO and VK3XB to name a few.
Zone 31: With KH6IJ in the contests you've
probably already worked it. If not, VRI ,
KX6 and KB6 are also in this zone.
Zone 32: Man y strong New Zealand stations
operate on 40. ZL2BT, ZM3 RK and ZM I
AIZ were recently logged on 80, and F0 8BX,
F0 8DF, KS6DH and KS6BY on 40.
Zone 33: EA8A H, EA8FF, EA8 HJ, EA9EU
and CN 8CG are good possibilities, and co n
test activi ty is frequently gene rated from
Pantelleria and the Pelagic Islands.

Zone 34: The most active stations are 5U1
AM , SU liM, SU I MA and ST2SA, but they
aren' t ofte n heard on the low bands. You may
have to schedule Zone 34.

Zone 35: 6W8DY has been very active on
s.s.b. on both 40 and 80 melers. EL2DG,
EL2DO, 9Ll GC, 9Ll JT and 5T5CJ are
strong on 7 mHz c.w. 9G IHE and 9Ll GC
a re on 80 meter c.w.

The WPX Program

5.5.B. WPX
726 UV3GW 729 W0BWJ
727 UA9MP 730 CX2CS
728 PY2BZD 731.. I1 CRW

C.W. WPX
1221... UV3GW 1225 UB5AX
1222. UY50Q 1226 UV3GE
1223.. UWH R 1227 WA6HMT
1224 UA4WAE 1228 VK4KX

MixedWPX
372 LA3UF 374 UV3GW
373 .I IASM 375 WB4JNE

VPX
49......WDX5FEB 50......SM5·2735

WPX Endorsements
S.S.B.: OKIMP-700, IIAA-700, DL9XN

- 500, K6SSN-450, UV3GW-400, PY2
BZD-400 and W4UPJ- 350.

C.W .: SPJDOl-600, K8M FO- 550, W6·
NJU- 550, UA3GO-550. UA6AAB
550, DJ4VP- 500 and VK4KX-450.

M ixed: VE3GCO-IOOO, W41C- 900, W6
TCQ-800, W9ZTD- 750, WB4KZG
750, LA 3UF- 600, WA5VDH- 550,
WA9VGY- 500 and K6SSN-450.

20 Meters: II ASM
/ 5 M eters: DJ4VP
/ 0 M eters: WB4SIJ
Africa: K8MFO
A sia: VO IAW, UA3GO and W9ZTD
Europe: WA4LD M, II ASM and K8MFO
N orth America: W9EVD and W9ZTD
O ceania: W4WSF and W9ZTD
WPN X : WN5ZNY of the famous DXing

Busick fami ly has received his 200 sticke r
and has confirmed 228 prefi xes, h ighest
total of any Novice to date . Close behind
is W N 1J1\1 P with 2 10 prefixes.

Complete rules fo r WPX, WPNX and VPX
may be found on pg. 67 of the February,
1972 issue of CQ. A pplicat ion blanks and re
prints of the ru les may be obtained by send ing
a business size. self-addressed. stam ped enve
lo pe to Award Manager, P.O . Box 1271,
Covina, CA 91722 or to the OX Edi tor.

Zone 36: TZ2AC has been on both low bands
s.s.b. C R6AL, 9J2NC and ZE5JJ are good.
Zone 37: 5X5NK used both modes on the low
bands. 5X5NW is also active and CR7IC and
C R7IZ make man y 40 meter co ntacts. FL8
OM is a good catch on 80 s.s .b.
Zone 38: Many ZS stations are active and this
zo ne shouldn' t be too hard . ZS2H I, ZS2AG
and ZS6ARS were recently logged on the low
bands, also 3D6AX.

[Continued on page 94)
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Propagation

BY GEORGE JACOBS,* W3ASK

C HALK up another firs t for CQ. This t ime
it's DlAL·A·PROP, a new way for rad io
amateu rs to receive updated sho rtwave prop
agation forecast s.

Simply by dialing Area Code 6 15-883
6223 , a two minute recorded message pre
pared by the Editor of this colum n will bring
you the latest propagation d at a for the a ma
teur bands, a t a ny time of the d ay or night,

The DIAL·A·PROP forecast is prepared
each Monday, and covers day-by-day a peri
od of a week. If significan t changes develop
during the week, the message will be updated
to reflect thc change.

Given in simple language in a manner
sim ila r to a weather report, day-to-day con
ditions are rated as above normal , normal,
be/ow normal, or disturbed. Conditions on the
various bands arc described as excellent ,
good. f air o r poor.

The a nno u ncem ent will a lso contain the
latest assessment of solar ac t ivity, band-by
band DX tips. and a forecast for ionospheric
openings on the v.h.f, bands.

If yo u want a more updated propagation
forecast than a ppears in th is column, give
DlAL·A·PROP a call. The o nly charge in
vol ved is the cost o f the call.

April Propagation
While fewer DX o penings a re forecast

for the 10 a nd 15 meter bands. DX condi 
tions a rc expected 10 improve o n 20 meters
du ring April. Seasonably favorable condi 
tions for long DX o penings between the
northern and sou thern hem ispheres should
cont inue through the month, and a considera
ble im provement is expected for short-sk ip
openings on all o f the h.f. bands. A major
meteor shower is expected during April which
should enhance v.h.f. propagation.

During April, 20 meters is expected to be
the optimum band for DX propagation co n-

• 11307 Clara Street. Silver Spring, Md . 20902.

72 • CQ • April , 1973

LAST MINUTE FORECAST
Day-to-Day Conditions Expected For

April. 1973
Rating & Forecast Qllolil}'

Propaga tion Index .... (4) (3) (2) (I )

Above Normal : 8-9, 15·16. A A Ce
24.28

C D ENormal : 1-2. S-7. 10. 14. R
17.21·23. 2S-27. 29

Belo w Normal : 3-4. 11 ·13 C DEE
18,20. 30

Disturbed : 19 D DEE
Where expected signal q llo lir)' is :
A-Excellent opening. exceptionally st rong, steady

sig nal...
B-Good ope ning. moderately strong signals with

litt le fadi ng and not se.
C-Fai r opening . signa ls between moderat el y st rong

a nd weak. with some fadi ng a nd norse.
n -Poor opening. signals weak with considerable

fadina and noise .
E-l'o opening expected .

HOW TO USE T H IS FORECAST
I. Find prora~atio" index associ ated with partl cu

lar band opening from Propagat ion C ha rts appearmg
on the following pages.

2. With the propa f(m io" index, use the a bo"'~ t able
to find the expected ..tenat qual it y associa ted With the
particular opening fo r any day of the month:. Fo r
example. a ll openings sho wn. In the Charts "' I ~h a
propagat ion Index of (3) Wi ll ~ Iair on A pr-il I .
excellent on April 8. poor o n April 11.

ditions during most of the dayl ight hours. and
into the evening hours as well. Some fairl y
good 15 meter openings arc also forecast,
especially during the late afternoon hours,
but conditions arc expected to be considera
bly below those observed dur ing the past
winter months. Very few good 10 meter DX
openings are expected. but some may occur
during the daylight hours o n paths to South
America a nd other southerly regions.

After su nset o ptim um DX propagation
condi tions should be shared between both 20
and 40 mete rs. G ood o penings 10 many pa rts
o f the world arc forecast for bo th bands be
tween the sunset a nd sunrise periods.

Some fairly good 80 m eter DX o peni ngs
should also be possib le during the hours o f
darkness and the sunrise period, and there
is also a chance for an occasional DX open
ing o n 160 meters during the same time
period.

Seasonally favorable propagation condi
tions over long circui ts between the northern
and southern hemispheres, for example. to
Australasia . South America, southern Africa,
e tc .• should con tinue during April o n all h .f.
bands.

Sta tic levels arc expected to increase in the
northern hemisphere during April , as thun
der-storms become more numerous. This
result in somewhat higher noise levels, especi
all y on 40. 80 and 160 meters.



Sunspot Cycle
The Zurich Sola r Observatory reports a

monthl y mean sunspot number of 43 for
D ecember, 1972. T his results in a smoothed
sunspo t number of 70, centered on Ju ne,
1972.

The sunspot cycle is decl ini ng again; and a
smoo thed sunspo t number of 43 is fo recast
for A pril, 1973.

V.H.F. Ionos p heric Openings
F airly good v.h.f, ionospheric o penings are

fo recast fo r April , with seasonal improve
m ents in sporad ic-E propagation , t ran s
equatorial scatter propagation and meteor
scatter.

Sporadic-E propagation begins to increase
during A pril, and contin ues to do so through
the spring a nd summer months. This should
result in an increased number of short-skip
o penings on th e 10 and 6 meter bands during
the month . Most o pe nings will likely fall be
tween the 750 and 1300 m ilc range, but some
m ay ex tend out to a pproximately 2400 m iles.
During periods of intense sporad ic-E ioniza
tion, openings on 2 meters may also be possi
ble over dista nces be tween approximately
1200 to 1400 mi les. While sporadic-E propa
gation m ay OCcur at any time of the day o r
night ( he nce its name ) , th ere is a tendency
for it to peak between 8 A.M . a nd noon a nd
agai n between 5 and 8 P.M ., local time.

Tran s-equa torial (TE) o pe nings o n 6
m eters shou ld im prove during April. T E
openings usually occur between 8 a nd 11
P .M. local time, on long north-south paths
which cross the geomagnetic equator at
approx imately a righ t angle. TE o pe nings
favo r locations in the so u thern th ird of th e
USA , with progressively fewer openings in
the central a nd no rthern sectors.

Ly rids , a major meteor shower is due be
tween A pril 2 I -23. It sho uld pea k d uring the
even ing hours of April 22, wh en an average
o f 15 good-sized m eteo rs are ex pected to
enter the eart hs' atmosphere every hour. This
should considerably increase the chances for
v.h. f. meteor scatte r-type o penings.

Some a uro ral-type ionospheric openings
m ay also be possible d uring April , especia lly
when the ionosphere m ay be d isturbed for
h.f. signals. Check the " Last M inute Fore
cast" a t th e beginni ng of th is column fo r
th ose days th at are forecast to be bel ow
normal Or disturbed d uring the mo nth. These
a re the days on which aurora l-ty pe v.h.f.
openings a rc most likely to occur.

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

H ow T o USE 'rns DX P ROPAGA T IO N C HA RTS

1. Use Chart appro priate to your transmitter
loca t ion. T he Eastern USA Chart ca n he used in th e
I , 2. 3. 4, 8. K P 4, KG-l a nd KV4 call a reas in the
USA and adjacent call a rea s in Canada : t he Central
U SA Chart in t he r., 9 an d 0 areas ; t ht> Western
U SA Chart in t he I) an d 7 a reas, an d with so mewh a t
lells accuracy in t he R H6 a nd KL7 areas.

2. T he predicted t imes of o peninj,{B arc fou nd
und... r the a pp ropriate m ete r ha nd column (10
t hrough 80 Meter s ) fo r a particu lar nx reaion, R8
sho w n in the left h a nd column o f the Charts. An (I

tn d tca t cs 80 Meter openi ngs. O pen in g s on 160
mete rs are li k el y to occu r du rin g those times when
80 meter open ings are sh o w n with a propaga t ion
illdex o f (2 ). or h h:che r .

3. T h e p ropagution in dex is t he number that a p
p ea r s in ( ) RrWr the t ime of each n r odiot ed o pen
in l:(. The in dex In d leatea the n umber o f days durIn g
the m onth on w hich the opl'ning is expected to take
ptace, as fo llows :

(4 ) O p en in l:c sh ou ld occur on m o r e than 22 days
(3) .. " " between J.1 n n d 22 days
(2) " .,,, between 7 and 13 days
( I ) .. ".. on 1(,&'1 than 7 d a ys

He ft'r to t he " Last Minute For ec a s t " at the beg-irt 
n in g o f this P ro p a g a t ion column for the actual da.teH
on w hich an open ing with a s pecific propagation
index is l ikely to occu r. and the s il:(n a l quality tha t
cn n he expected .

4. TI mes sho w n in t he Charts a n ' in the 2~·hour

svst em. w h e r e 00 is midn il:(ht :.1 2 is noon: O~ is ,I
A . M. : 13 is 1 P.~I . , etc. Ap pro p ria te Hta ndard time IS
USl><1. »ot. GMT. T o convert to GMT, udd to the times
sh ow n in t he a p p r o p r ia t e Chart 8 hou r s in t h e P ST
Zorn- 7 in the MST 100m', n in t h r- CST Zone a n d :l in
the EST Zon e, For ex a mple. H in \\' n sh in j.Cto n . D.C.
is 1ft GMT a nd 20 in Lo s A nlZ('ks is 01 GM T, etc .

:l . T h e Charts are based u pon a transmitter p owe r
o f 25 0 watts c.w.. o r I k w, p.e.p, on el deba n d , in t o
a dipol(' antenna a q ua r ter-wavelengt h a bove a r ou nd
o n 160 and 80 mete rs , a half-wave a hove grou nd o n
40 anti 20 m ete r s. and a wavelt'nKth above g-round on
1" a n d 10 meters . 1·'0 1' each 10 d b I:(a in above these
rt ·ft'rt' nce levels, t he p ro pa gatio n in dex will inc r ea se
by one level ; fo r euch 10 db lOllS. it will lower by
one level.

6. P ropa e a t. ion data contai ned in the Charts h a s
Iwt' n pre pared f rom basic data publ ished hy the
I nsti t u t e For Telecommu n ic a t io n Sciences o f the
U.S. Dept . o f Commerce, Boulde r , Colo rado. 80302.

OX propagation forecasts for each ama
teur band between 10 and 160 meters for the
period April 15 through June 15, 1973 ap
pear in the D X C harts on the following pages.
For predictions of short-skip openi ngs be
tween distances of 50 and 2400 miles ex
pected during April, refer to the Short-Skip
Charts which a ppeared in last month's co1
lumn. 73 , George, W3ASK

Ap ril 15 - June 15, t 973

Time Zone : EST (24-Hour T ime )

EASTERN USA T O :

10 15 t o 1, 0 / 8 0
steter » M et ers M et e rs "fete rs

wester-n ..'\' it 08· 13 (1) O ~·0 5 (1 ) 18· 20 p>
& Central 13·17 (2) 0,,)·09 (2) 20·21 2)
E uro pe & 17·1 8 (2) 09·11 (I) 21·23 (3)
Nor th 11-13 (2) 23-01 (2)
A ( rica 13·1 6 (3) 01·03 (I )

I n·1 9 (4) 20·22(If
19· 20 (3) 22·23 f2 (I

20·21 (2~ 23·01 1 (I

21· 00 (I
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No rther&j N il 09-12 (I) 05-08 (2) 18-19 (I )
Europe 12- ),1 I2) 08-'2 (I ) 19-23 (2)
Eu ropean U -16 I) 12-14 (2) 23-01 (I)
USSR ),1 -16(3) 19-23 (1).

16-18 f)
18-22 1)
22 -00 (2)
00-05 (I)

Eastern N il
10-14 !' l

12-15 (I) 19-21 (1)
Metl iter- 14·16 2 15-18 (2) 21-23 (2)
r a nt-an & 16-11l (I 11l-22 (a) 23 -00 (I~
Midd le 22 -23 (2) 21-23 (I •
East 23 -01 (l ~

0,,-07 (1
Wl·8t & 13-17 (1) 07-12 P) 07-13 (I ) 19-21 (I~
Cen t r a l 12- l a 2) 13-l fl (2) 21-01 (2
A fr i('" ~3- 1 -1 ~3 ) 16-17 (3) 01-03 (1)

u. ie 4) 17- 19 (4) 00-02 (I) "
16-18 (3l 19-21 (3)
HI-20 (2 21-00 (2)
20-21 (I) 00·0;-, (I)

0;;-07 (2)
EIIKt 1,,-17 (1) 08 -10 (I ) 0 4-0;; (I) 20-00 (1 )
A f r-len 10-13 !21 0;;-07 (2) 21-23 (I )·

13-16 3 07 -0S ~1)
16-17 (2~ 13·1 5 l)
17-18 (I 15-1 7 (2)

17-20 (3)
20-22 (2)
22-00 (I)

Houth N il 07-09(1 ) 13·1 5 (I) 20-21 (I )
.\ fr ica 09-11 (2 ) 1.; -17 (2) 21·23 (2)

11-13 (3) Jj-I S (I )
23-0' 1' 113-J.I (2) 00-02 (I ) 21·00 1 •

14-1 5 (1)
(A'ntral xa 09·11 (I ) 06-09 (I ) 18-20 (I )
& South 18-20 (I ) 18-210 ) 04 -06 (1)
Asia
South· x u 09-1 1 ~I) 0';'07 (t) N il
,''':oIt I S-21 I ) 07 -0R (2)
All ia OS-IO(l )

19-22 (I )
Fa r vu 17·20 (1 ) 01>-07 (t ) 04-06 (I)
EI\ Il t 07·09 (2l

09·1 0 P
17-19 t)
I n-21 (Zl
21-22 (I

South 16-19 (1) 07-08 (I ~ on· 11 (2) 01·02 (t~
P a cl f ie OR-IO (2 11-14 (I ) 02-0 ;; (2
& N ew 10·1i' ~ t) I R-21 (t) 05-07 (I )
Zl'nl" nd 15-17 2) 21·22 (2) 02-0t> (I) .

17-1!' (3) 22 -00 (3)
19-20 l21 00-04 (2)
20-22 1 04-06 (I)

0+>.07 (2)
07 ·09 (3)

.\ uI'l t ra l- 17-19 (I) 16018 (I ) 14.1 5(1 ) 03-04 (l)
lUIia 1R-20 (2) 15-17 (2) 04 -06 (2~

20-22 (1 ) 17-22 ( I) 0';'07 (I
22-00 (2) 04-06 (I)-
00-02 (3)
02-(13 (2)
03 -04 (I )
06-07 P)
07-08 2)
OS·10(1 )

Nor-t h er-n 12·15 (1) 07·09 (I) 03-0;; (I) 18-19 (I )
& Central 15-17 (2~ 09-10 f2l 05-06 (2) ' 9-20 (2)
Rou t h 17-18 (I 10-13 3 01>·09 (4) 20-04 (3)
Am " ri{'R 13·1 7 (4) Ofl·l l(3) O·t·OIi (2)

17-18 (3~ 1I·};; (2) 01i·07 (I ~
HI.HI ? 1;;-17 (3) 20-01 (l (I

19· 21 I) 17-22 (.1) 01-03 (2r
22-00 (3) 03 -0" (t (I

00-03 (2)
Hr n :r: lI. 12-15 (1 ~ 01>-07 (1) 1,,-17 (I) 20-21 (I )
A r lil'entlna . 15-17 (2 07-10(2) 17-I Rf) 21-03 ~ 2)
Chill' & 17-19 (I ) 10-14 (I) HI-19 3) 03-0t> I)
U rur;runy 14-1il (2) 19·22 (4) 23 -0 1 (I)-

t s-t s (3} 22·00 (3)
1t>· I R (4 00-02 (2)
l R-19 (3 02 -0il (I)
19-20 (2) 0:;-07 (2)
20-2 1 (1) 07-09 (I )

McMu rdo N il 13-14 (I) 07-09 (I ) eo-os (I)
Sound. 14-1s (2) 1t>· I R (I )
A ntA ee- I f>· I R (I ) I R·19 (2)
t i('ft 19-21 (~)

21 -22 (2)
22 -00 (1)
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Time Zone: CST & MST (24·Hour Time)

CENTRAL USA TO:

W 15 ." -, o/so
.\tet~u .\tet e rs .\t~ t ~ rs .ll f' t e rs

Wesw r n Nil 13·17 (1) 05·07 (I ) 19-20II!& Ce ntral 0; -09 (2) 20-22 2
Europe 09-12 (1) 22 -01 II
&: Nort h 12-14 ( 2 ~ 2 1·23 1)-
Afr ica 14-17 (3

17-1 8 (2)
18·20 (I)

No rthern N il 12-14 (I) 0 ,"j -06 (I) 19-23 (I )
Europe & 06-08 (2~
Eu ropea n 08·14 ~ IUSSR 14-1 6 2)

If)-I S (1 ~
21·23 (1

Easter n N il 14-16 (1 ) 06-0R (1) 19-23(1 )
~ t l"d itcr· 13-15 (t ~
rnnea n & 11>. 21 (2
Middle 21 -23 (I)
Ea!l l
Wl'Il t & 12-16 (I) 12·14 (t~ 04-0~> (1 ) 20 -00 (I )
Centra l 14-15 (2 Oil·07 (2)
A frien 1 5'17 ~3) 07 -09 (I )

17·1 8 2) 12-14 ( I)
18·19 (t) 14-11> (2)

1';'17 (3~

17'19 ~4
19-20 3)

20-22 121
22-00 I

South N il OR-II (I ) 13-14 (I) 19·21 (I~
Afriea 11-13 (2) 14-17 (2) 21 ·23 (2

13-14 (I ) l i · HI (I ) 23-00 (I )
21-220 )
22-00 (2)
00-02 (I )

Eftl'lt 13-1 6 (I) 09 -1:\(1) 0:;-07 ~ 1 ) 20-23 (I )
A fr i('R 13-1 il (2~ 12-}i', 1)

15-17 (l 1il- l I> (2 )
11>- I R (3)
1R-20 (2)
20-22 (I)

Central N il 08-10 (t ~ 01>-09 (1 ) " -20 III&: Sou t h 18-21 (l 17-19 (I) 0 1-01> 1
As ia 19-21 (2)

21 -22 (I )
sout h- Nil l R-21 (I) Oil-Of; (I) 0 1·07 (I )
east Of>-OR (2)
Asia OR-IOO )

22-0 1 (I )
FAr ......tt 18-21 (I) 22-00 (I ) 03 -07 (I )
Eftl'lt 011-02 (2)

02-0 ,1 (I )
0+>-07 (t )
07 -09 (2)
09-11 (I )

South 14-1 6 (1 ) 01>-08 (I ) If;-llOl (I) 00-02 (I)
P Rl"if ic 16·18 (2) 11-13 (I) IR-20 (2) 02 -0:; (2J
&: New 18-20 (I) 1:\-17 (2) 20-22 (3) 0,,·07 (I
Zl'Rlnn tl 17·19 (3) 22 -00 ( ~) 02·0il (l)-

111-20 (2) 00-02 (~l

20-22 (I) 02-0+> (2)
Ot>·OR (3)
OR-09 (2)
09·11 (1)

Au st rn l· 17-200) 08·10 O ~ 06-07 (2) 01-03 (ll
tlSiR l r. -I R(I 07-0(1 (3) 03· 05 (2

18-20 (2) 09-11 (2) 0;; -07 (t ~
20-22 (1 ) 11-14 (1) 0 1-06 (I (I

14-11> (2)
11>-20 (t )
20-22 (2)
22-00 (3)
00·02 (2~
02-011 (I

N o ethe en 11-14 (I) Oil-OR (I) 03-0:; (t) I R-20 (t)
& Central 14-16 (2~ OR·I0 (2) 0.;-07 (2) 20-(13 (3)
Sout h 1';'IR (l 10-14(3) 07-09 (4) 03-04 (2)
~\m t' r il"R 14-1 f; (4) 09-11 (3) 0 -1 -0+> (tI

1*>-1 8 (3) 11·1il (2) 20-22 (t -
lR-19(2l n ·17 (3) 22·01 (2)-
19·21 (I) 17-21 e-n 01-0;; (1)-

21-00 (3)
(10-(13 (2)

[continued on page 86]
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Contest Calendar

include a fee of 7 IRe s.
Use a sepa rate shee t fo r each band and include

a summary sheet with all the sco ring informat ion
and a signed declaration. The usual d isq ualifica
tion ru les will be observed. including excessive
duplicate co ntacts .

Mia ling deadline is May l st to : PZK Contest
Committee, P.O. Box 320. Warszawa I , Poland.

County Hun t e rs SSB Conte s t

Starts : 2200 GM T Friday, Apr il 13
Ends: 0500 GMT Monda y, Apr il 16

The Mo bile A mateur Radio Awards Club is
sponsor ing this contest to activa te U.S. co un ties
fo r the Co unty A wards Program.

A fi xed sta tion may be worked o nly o nce re
gardless o f the band . Portable sta tions that
change co unties ma y be worked again for QSO
poin ts and multipli er credit. Mobiles may also
~e worke~ o nce from each new co unty o r county
line, Stations worked o n a county line coun t for
one co ntac t but two or more multiplie rs.

D Xto OX contac ts do not coun t. Mixed
mode permi tted providi ng o ne statio n is On s.s.b.

Exchanger QSO no .. RS. county a nd sta te.
count ry for OX sta tio ns.

Points: Co ntacts wit h a fixed US sta tio n )
• •

pomt. \Vith f ixed No.lSo. Amer. OX (Zone j ,

13 ) 3 point s. All other OX. 5 points. Contac ts
wi th mobiles 14 m Hz and up. 5 points: 10 points
if o n 7 mHz or lower.

Multip lier: Fo r fixed sta tio ns : US co unties
plus OX countries worked. For mo bile sta tio ns :
US counties worked, plus US counties given out ,
plux OX co untr ies worked.

F ina l Score: T otal QSO points from all bands
times the county/country multiplier.

Frequencles: Lo w end of General phone sec
tio n of each band. ( Avoid 14336 & 3943 net
freq .)

Award'!;: Plaques to the highest scoring fi xed,
mobile a nd DX sta tion. Ce rtifica tes to the top
ten mo bile and fi xed sta tio ns. a nd highest sco rer
in each OX co untry. Only single ope ra to r sta
tions eligib le. Multi -operator awa rds ma y be
made if merited. A stat ion may ente r as both
fixed and mobile. but submit separa te Jogs.

Loa D ata: Time in GM T, QSO no., ca11, RS,
co unty. state. band and points. Indicate each new
mult iplier as worked. It is reco mmended yo u use
MARAC log sheets o r duplicate o f the same.
These are ava ilable free by sending a la rge

WA B LF Phone Contest
SP DX C.W. Contest
Florida QSO Pa rty
WAB LF C.W. Contest
County H unters SS B Contest
Space Net VH F Contest
Bermuda Phone Contest
QRP A RC Spring Party
PACC DX Co ntest
WAEDC RTfY Contest
Bermuda C.W. Contest
H elvetia 22 Contest
U .S.S.R. C.W. DX Contest
YL ISSBers C.W. Pa rt y
YL ISSBers Phone Pa rty
Five Flags VHF Contest
Tennessee QSO Pa rty
CHC / F HC / HT H QSO Pa rt y
WAB VHF Phone Co ntest

N R L 50th Anniversa ry
N ew Jersey QSO Party
Della QSO Part y

Calendar o f Events

... ,

Apr. 1
Apr. 7·8
Apr. 7·8
Apr. 8
A pr. 13- 16
Apr. 14-1 5
Apr. 21-22
Apr. 22-24
Apr. 28-29
Apr. 28-29
I\lay 5·6
M ay 5-6
!\l ay 12-1 3
l\Iay 13
I\la y 19-20
!\l ay 19-20
!\l ay 19-20
June 1-4
June 17
Jun e 25
Jul y 15
Aug. 18-19
Sept. 29 -30

SP OX C.W. Contest
Starts : 1500 GM T Sa turd ay. A pril 7
Ends : 2400 GMT Sunday, Apr il 8

It' s the world working the Sp 's in as many
Polish powiats a s possible. on all bands 3.5 thru
28 mHz. There are three categories: single opera
tor, single and all band; m ul ti-opera tor, all band
o nly: a nd s.w.l.

Exchamre: RST plus a 3 figure QSO number
start ing with 00 I fo r foreign sta tio ns. Pol ish sta
tions send RST plus their powiat letters (ie : 579
WA a nd erc .) .

Scortng: Each QSO with a Poli sh sta tion
co unts 3 points. Score a mult iplier for each dif
ferent po wiat worked .

Final Score: Multiply the total QSO point s by
the nu mber of different powiats worked. The
sa me station ma y be worked on each band fo r
QSO points. but a powiat may be co unted o nly
cuce as a multiplier.

Awards: Certificates to the top sco rer in each
category, in each coun try, with 2nd and 3rd
place awa rds where returns justify.

Con test contacts may be credited for the PZK
100 Powiat awa rd in lieu of QSL cards, provided
they a re ver ified in the logs of the SP sta tions .
Make your applicatio n with your contest log.

• 14 Sherwood Road. Stamford , Conn. 06905 .
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So you think a DX·pedition is a fun ja unt to some
exotic spot? Well consider this. The ZD3X expedi
tion to Gambia in the CO WW Phone Contest was
ma nned by a crew of four ope ra tors from Finla nd.
OH2BC, O N2BH, OH2MM and OH2BCP. The 450
Ibs. of equipment wa s transpo rted as hand lug·
gage the whole 5000 mile trip, which included 11
landings and severa l plane changes. And a change
of cl imate from 30°F. to 105°F. Ville, O H2MM
stayed over for the C.W. Contest and put ZD3Z
on the a ir. After it was a ll over it was his job to
d isassemble everything, pa ck it in this hug e box
a nd ship it back to Finland. (Ma rtey, OH2BH will
the n change the label and ship it to the next exotic

spot, we hopeJ

s.a .s.e . o r IRe's ) to W AIlZCQ .
A ll en tries must be received by June 1st a nd

go to : Olin Mu nger. WAIlZCQ. 6004 N .W . 68 th
T err., Kansas C ity. Mo . 64 15 1.

Florida QSO Party
T hree Periods: ( GMT )

1500 to 2000 Saturday. April 7
0000 to 0500 Sunday. April 8
1400 to 2359 Sunda y. A pril 8

This is the 9 th annual QSO Pa rry for the arna
teur radio publication Florida Sk ip .

Phone and c.w. are separa te contests. T he
sa me stat ion may be worked on each band for
QSO po ints. Florid ians may work in-sta te sta
tions but for QSO points o nly.

Exchange: RS( T ) and QTH. Cou nty for Flor
ida : state. province o r cou ntry fo r o thers .
Scori n~: 1 po int per QSO. Fla . stations use

states (49). provinces ( 12) and DX countries
( 12) for their multiplier. ( Max. m ull. o f 73. No
more than 12 OX countries may be used .) OUl
of-state stations use Fla . counties . ( Ma x. of 67 )

Frequencies: C.W.-1807. 3573. 707 3. 14073,
21073. 28073. Pho ne-1 8 17. 3973. 7273. 14317.
213 73. 28573 .

Awards: Certifica tes. phone and c.w., to the
top single o pera to r sco rer in each state , province
and DX country. and in each Florida county.
There a re also 5 Trophies as follows: High single
o pera to r sta tion, c.w, and phone. in Florida and
out-of-state. And to the Club having the highest
aggregate score in the contest.

A summary sheet is requested showing the
scoring and o the r pertinent informat ion. name

76 • CO • April , 1973

and address in BLOCK LETTERS. and a signed
decla rat ion that a ll rules and regulations have
been observed. Include a n 8( stamp for issue
with the results.

Mailing deadline is April 30th to : Florida Skip
Contest Comm ittee, P.O. Box 501. Mi ami
Springs, Fl o rida 331 66.

Space Net VHF Contest
Starts : 6 :00 P.M . Saturday, April 14

Ends: 6 :00 P.M . Sunday. Apri l 15
( Yo ur local time)

Th is is ano ther in the series of the popular
Space Net VHF activities. This one is in com
memoration o f Apollo J3, the unsuccessful lunar
mission, A pril 1970 that was abo rted because of
se rvice module oxygen lank fa ilure. And A pollo
16, the 5t h manned ex plora tion of the M oon in
Apri l 1972 .

Rules same as in the past. Use a ny v.h.f. band,
50. 14~ , 220 and 432 mHz, but no repeaters.

Exchange: RS (T ) and Zip Code Number. Sta
tions outside US use Post Office Name.

Scoring: Two points per QSO on each band .
Multiplier is su m o f different Zip Code a reas
worked. (Counted o nly once ) There is also a
bonus o f 10 you add to your m ult iplier .

Final Score: Zip codes + 10 X QSO points.
Same sta tion may be worked on each ba nd fo r
QSO points but m ultiplie r is cou nted only o nce.

A",ard~ : To 1st and 2nd place winne rs in three
classes bused on po wer used. 1-25, 25- 100 and
over 100 wa tts input . There are also awa rds for
mult i-opera tor stations, club participation a nd
Novices. A ll sta tions submitt ing a log will re
ceive an attractive participa ting certificate. (Its
in color and very attractive, take my word for it. )

Logs and requests fo r add itio nal information
go to : Spaee et VHF Contest. All : A.W . Slap
kowski. WB2~ITU . Bo x 909. Sickle rville. N.J .
0808 1. Mailing deadline ~I ay 15th .

Bermuda Conlest
Phone : April 2 1-22 C.W . : May 5-6

Starts : DOG I GM T Saturday
Ends : 0200 GMT Sunda y

The popular ity of th is contest has increased
conside ra bly now that the United Kingdom has
been included. and permanent dates have been
established. And o f course the presentation ar
rangements for the Trophy winners is no small
factor in making this a popular eve nt.

Stations in the U.S. and Canada may work the
U.K. a nd VP9s only. While U. K. sta tions work
W / K, VE a nd VP9s. Phone and c.w. a re separate
contests with separate awards, and participation
is for single o perato r onl y.

Exchange: RS / RST report a nd QTH . State fo r
W/ Ks, province for YEs. county for the U.K.
and Pa rish for the VP9s.

Scorin$::: Each com pleted QSO counts 3 points.
T he mult iplie r is determ ined by the number of
Bermuda Par ishes worked on each band. (A



max. o f 9 per band, 3.5 thru 28 mHz.)
Pa rish abbreviations: Dev. Ham. Pag, Perno

San, Smi. Sou. Stg, War.
A" "ards: Certificates signed by His Excellency,

The Governor of Bermuda, will be awarded to
the highest scoring sta tio n in each call area of
the U .S. and Canada. and each U.K. co untry .

A Trophy will be presented to the overall win
ncr in each sectio n of the contest, for North
America and the U nited Kingdom. Presentat io n
of the Trophies will be made at the Rad io
Society of Bermuda's Annual Ba nquet to be held
o n October 18th . Transportation a nd accom
moda tio ns for a week 's stay at one of Bermuda's
leading hotels will be provided by the Society.

T rophy winners are ineligible fo r a period of
two yea rs, regardless of the sectio n won.

W inners in the 1972 contest were \Vl DO with
11 ,088 and G3 KTJ with 51,243 points on phone,
and W I8PW with 12,948 and G3 KMO wit h
23.208 points on c.w,

Contestants are expected to co mpute the ir own
sco re. check logs for duplicates and sign a decla
ration th at all rules and regul at ions have been
observed.

Logs go to : The Rad io Society of Bermuda .
P.O . Box 275, Ham ilto n. Bermuda. And must be
received no later than June 30th. 1973.

PACC OX Contest
Start s: 1200 GM T Saturda y. April 2S

Ends : 1800 GMT Sunday. Apri l 29

Here is yo ur chance to add to yo ur tota l o f
PA /PI /PE contacts for the PACe Award in
wh ich 100 confirmations arc needed . Use all
bands. 1.8 thru 28 m Hz both c.w. •md pho ne.
The same sta tio n m ;IY be worked o nly once per
band . either c.w. o r phone. for OSO und mult i
plier cred it. ( c .w. o nly o n 1(0 )

Eu ·ha l1l.:e: RSr r ) plus a Qsa number sta rling
with 00 1. PA /PI / P E sta tions will include their
province. t579OOI /G R)

:\ Iultiplier. Is determined by the provinces
worked o n each band. There are 12 provinces.
DR. FR . G O. G R. 1.8. NH. N H. OV. UT, YP.
ZH.ZL.

Final Sl'OfC: Total QSO points X su m of prov
inces from all bands. ( ma x. of 72)

Awards: Certifica tes to top sco rers in each
country .IOLI call a reas in \VI K . VE lVa. CEo
JA , PY, VK . ZL. ZS. (a lso s.w.l . award s}

L0l.:s: Date / t ime in G M T . sta tion worked.
ser ial nu mber sen t / received. mult ipl ier co lum n
for each band and QSO points . (Indicate mull i
pli er onl y first lime worked. )

Include a summary sheet sho wing the scori ng
a nd o the r pertinent information. a nd yo ur name
a nd add ress in HLOCK I.EITERS. Include a
signed declaration that a ll rules and regulation"
have been observed.

Contest contacts may be credi ted for the
PACe 100 Award in lieu o f OSL cards, pro
vided the log o f the sia lion claimed is also re-

1972 SP OX Contest Results
Canada

VEIA E " 2,100 VEJ D EB " 147
VE35lC • 1,1.aO VER VE • 300

U,S .A.
WIPL A 27,010 WA IPOD 14 2,025
WA 3ENM • 2.9::9 W9lKI • 1,1175
W~RK • 1.140 W.aK~1 5 • 1.428
W B~nf • 704 W90HH • 1.02.&
WB!JY~ I 7 960 \\'AIPID • 676
WAINRV 14 2.9 16 WttBK • 444
W HVSK • l.S7 1 \\'61 5Q 21 48
",.al EX • 2.835

cc ived . Send a pplicat ion with 5 IRC's to VERON
T raffic Bureau , P.O. Box 11 66, A rnhcrn . Nether
lands.

M ailing deadline for logs June 30 to: M r.
Lv.d. Nadon. PA\ILO U. Contest ~l g r .. Bospol 
derstrnat 15. Nicuw e rkerk a id l.l ssel. The
Netherlands ,

QRP ARC Spring QSO Pa rty
Start s: 2000 G MT Sunday. April 22
Ends : 0200 G M T Tuesday, April 24

Po wer lim itat ions are higher than th ose al
lowed in the QRP party last winter. a nd bo th
modes ca n be used in this one.

E\.Ch:UI~e: RS (T ) and sta te. province or
co untry . Mem bers giv e their Q RP number, non
members their power.

Scorin~: For members, 3 points per OSO, 4
points if no n-\VI V E. Non-me mbers 2 po ints per
OSO . 3 points if no n-WIVE.

~ l l1 lt iplie r: Total o f sla tes, provinces and
countries worked o n each band. A sta tion may
be worked o nce per band .

T here is al so a power mult iplier : 1.5 for 25
100 watts. 2 fo r 5-25 watts. 3 for 1-5 watt s and
4 if under 1 watt.

Final Score: Qsa point s X Area multipl ier X
Po wer multiplier.

Freqoencies: C.W.-3540. 704 0, 14065.
2t040. 28040. SS8-3980 72 80. 14330.21430.
28600. Novice-3720, 7160. 21120.

Awards: Certi ficates to all reporting part ici
pants in each sta te. province and co untry . AI <;o
10 the highest over-a ll scores a nd the lowest
power sta tion showing a t least three genuine sk ip
contacts.

Repo rt the equipment used and a declarat ion
that all ru les have been observed.

l.ogs go '0 : J im H adlock. K7JRE. 2 10 H errick
Ra nd , Newton Centerc Mass . D eadline May 13th.

WAEOC RTTY Contest
Starts : 0000 GM T Saturday. April 28

Ends: 2400 GM T Sunday. April 29
This year's contest. the 5th a nnual. is spon

sored by the DA RC a nd D A FG . Only 36 ho urs
out of the 48 hour contest period are permitted
fo r single o pe rator statio ns. The 12 hour rest

[Continued on page 84J
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J
a transceiver by Tempo

MORE THAN A YEAR AGO THE TEMPO
'ONE' WAS INTRODUCED TO THE AMA
TEUR WORLD AS THE NEW ·ONE'. NOW
WITH THOUSANDS IN USE Irs THE
PROVEN ·ONE'. LOOK AT ITS PRICE AND
THEN LOOK AT ITS SPECIFICATIONS.
ADD TO TillS ITS RECORD OF RELIABIL
ITY AND THE RESULT CAN BE SUMMED
UP IN ONE WORD ... VALUE.

SPECIFICATIONS
FREQUENCY RANGE: A ll amateur bands 80 through
10 meters, in five 500 khz. ranges : 3 .5-4 mhz. , 7-7.5
mhz., 14·14.5 mhz .. 21-21.5 mhz., 28.5-29 mhz.
(Crystals optionally available for ranges 28-28.5.
29-29.5,29.5-30 mhz.l . . . .
sOLIe STATE VFO: Very stable Colpitt s Circu i t wit h
t ransistor b uffe r provides linear tu ning over the range
5-5 .5 mhz. A passband filter at output is tu ned to pass
the 5-5.5 mhz. range.
RECEIVER OFFSET TUNING (CLARIFIER): Pre 
vides ±5 khz . va riat ion of receiver tu ning w hen switched
ON.
DIAL CALIBRATION : Vern ier scale marked with O OP.

kilohertz d ivisions. Ma in tun ing dial cali brated O-SOO
with 50 khz. points.

FREQUENCY STABI LITY : Less than 100 cycles after
warm-up, and less than 100 cycles for plus o r minu s 10%
line voltage change.
MODES OF OPERATION : SSB upper and lower
sideband , CW and AM.
INPUT POWER : 300 watts PEP, 240 watts CW
ANTENNA IMPEOANCE: SD-7Sohms
CARRIER S UPPRESSION: -40 dB or better
SIOEBANOSUPPRESSION: ·SO d B at 100 0 CPS
THIRD OROER INTERMODULATION PROOUCTS:
·30 d B IPEP)
AF BANDWIDTH : JOO.2700 cps
RECEIVER SENSITIVITY : 1/2 p'v inpu t SIN 10dB
AGC: Fast attack slow decay for SSB and CWo
SELECTIVITY : 2.3 khz . 1-6 dB !. 4 kh z. 1-60 dB !
IMAGE REJECTION : More than SOdS .
AUDIO OUTPUT: 1 watt at 10%d istort ion.
AUDIO OUTPUT IMPEDANCE : 8 ohms and 600 ohms
POWER SUPPLY: Separat e AC o r DC requi red. See AC
"ONE" and DC "ONE" below.
TUBES AND SEMICONDUCTORS: 16 tubes, 15
diodes, 7 transistors
TE MPO " ON E" TRA NSCEIVER $319.00
ACION E POWER SUPPLY
117/230 vo lt 50/60 cycle . .. $ 99.00
OCll ·APOWERSUPPLY 12 voltsDC $110.00

Pr ices subject to change without noti ce
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BY ED HOPPER,* W 2GT

PROGRAM

THE

UsA-CA HONOR ROLL

Cecil Pryor, WA4YQC, Minister & T.V. Sales &
Service.

All Counties and will be happy to help out
any who need counties in middle Tennessee.

Our records show that he wai ted until he
had them all and then applied for them 0/1
on October 6, 1970 . We a ll wish him good
success with both of his jobs!

Awards Issued
The Special Honor Roll for A ll Counties

aga in lists 3 new members.
J im Farris, WA4MGC made All Counties

endorsed All S.5.B. and USA-CA-3000 a lso
endorsed All S.S.B.

George Allison, WB6EXT waited until he
had them all before applying and got endorse
o f All 14, All S.S.B., All Mobiles for 500,
through 2500 and All S.S.B. for USA-CA 
3000 and All Counties.

1000

500

WH6EXT .. 933
wl Dl T . .. .9 34

WB6 EXT . . 284
W I D IT 285
Kf'ARS 286

20 00
WB6E XT . . 167
W HWT 168
W I DlT 169
KnA RS 170

U OO
K 2V GR . .. 205
WB6EX T . .206
W8WT 207
W IDIT 20:1
K,tlARS 209

3000
WA4 MGC . 110
WA60TV . . I ll
W B6EXT . . I 12
W RWT . . .. 113

2:i OO
W6CLM ... 142
\ \,B6 EXT . . 143
W RWT 144
WI DIT 145
K~A RS 146

Special Honor Roll
All Counties

"'90- James ~1. Far ris. Jr., WA4~IGC .

12-22-72.
"'9 1-George Allison, WB6EXT. 12-30-72.
# 92- Lester A. Jeffery. W8WT. 1-3-73.

T ti E "Story of The Month" for April is :

Cecil R. Pryor, WA4YQC
(All Counties # 4 1, 10-6-70 )

Cec il is 57 years young and has his own
T.V. Sales & Service. But his big job is his
C hu rch work , be ing a Church of Chris t Min
ister-which in itself is a full time job!

He is marr ied to a wonderful young lady
and they have one daughter and 3 grandchil
dren who live in Anchorage, Alaska.

Cecil got interested in amateur radio about
12 years ago and has used a var iety of equip
ment. At present the equipment is Heath, a
:J element Mosley beam, and diploes for
40/75. A home built linear using 3-8 13s is
part of the lixed station equipment.

It was on December 17. 1968 that he lirst
checked into the Independent County Hunt
ers N et with K 3AER acting as Net Control.
His last county ca me in September 1970 from
Skip, WA llWOB who was mobile in Santa
Cruz, Ari zona.

Cecil insists he never enjoyed amateur
radio so much as when he became a County
Hunter and has many such hunters visit with
him as they passed through G all atin, T en
nessee.

H e is unable to check into the N et as often
as he would like (this applies to m OllY of liS)
but he still manages to go mobile frequently,
and greatly enjoys passing out counties. H e
is most grateful to all who helped him make

., P.O. Box 73. Rochelle Park. N.J . 07662
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The Pra irie Dog ARC Award.

T asmania 7001 , Australia . Send 3-1RCs for
the award via sea mail or 6-IRCs for the
awa rd via air mail.
Sa llminer's Net Award: Issued for having re
ported into the Net five consecutive work ing
days at home, enroute to the salt mine, or
being ret ired from same. The Net meets
eve ryday arou nd 7 .285 mHz beg inn ing
around II OOZ unt il around 1400Z with Mel,
WA4FAG as M/ C. Checkins sometimes in
clude KH6, KL7, H R2 and maritime mo
biles. Send data and $1.00 to : Robert Bell,
WA3HOS, 505 Southern Drive, West Ches
ter, Pa , 193 80,

T he 73 Trophy: Sponsored by the Freeboot
ters Rad io Club of Sweden. T o celebrat e the
year 1973 with hope to make it the year o f
really good wishes, and at the same time com
memorate the 30th anniversary of the Free
booters Rad io Club's founda tion, the club has
decided to c reate the 73 T rophy. T he T rophy,
a sculpture, is in the form of a young childs
head , made in stone by the famous Swed ish
artist Stan Fasthe and is only given out once
this century. Thai licensed shortwave arna
leu r in the world who during 1973 reaches
the highest score counting points, as follows.
will get the T rophy free of charge,

Amat eurs Contact Contac t Members
in 5 :\1 7. 5~13 Freebooters R.C.

Sweden I point 5 points
Europe 3 points 15 points
OX 5 points 25 points

Each station may be contacted only once
o n each amateu r band, Send confirmed log
extrac ts to : Freebooters Radio Club. Awards
Manager, P,O. Box 150, Hassleholm, S
28101 Sweden. Applications will close on
J une 30, 1974 .

Members o f Freebooters Rad io Club as of
October 1972 : SK7 BK; SK7Ff: SL7CA;
SM5 W I; and SM7s-E R, TE, vo, ABO. ALI ,
ANI., ASN, BAH , BBV, BD U. BJB, C RW,
DGC, DHK, DJ G, DMN, DMT , ORO,
DUH, EBN, EC I, EEB, EH I, E HO, EM I,
EUG and SM7FPI.
Awa rds Issued By T he Cen tral Radio Club
Of Czechoslovakia:
100 OK award: For working 100 different
OK (O L Or OM ) stations since 1 January
1954 o n any band, C.W ., phone o r mixed ,
Endorsement stickers for 200, 300, 400, and
500 contacts with di fferent OK (O L or OM )
stations.
P-IOO OK Award. For s.w.l., for hearing 100
d ifferent OK (OL or OM ) stations since

PRURIE DOG AltHErR R,DlO CU B
,,-
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Awa rds
VK7 G olden J ubilee Award: Radio ama teurs
o utside Australi a and New Zeal and need to
co ntact fi ve (5) T asmanian stations (VK7)
during the period I Janua ry to 3 1 December
1973. Any amateur band, any amateur mode,
even c ross mode, is ok, Send copy of all log
dat a signed by the operator and two other
licensed amateurs Or signed by the operator
and the Secretary o f his Rad io Cl ub. Isolated
operators who are unable 10 so comply, may
request that their logs be subject to check by
the orga nizers of the award . A suitable certifi
cate will be issued. Apply to: V K7 Golden
Jub ilec Award , Box 85 1J, G.P.O., Hobart,

Les Jeffery, W8WT , who received USA
CA-500-# 1-0, September 24, 196 1 and
USA-CA-1000-#50, July 22, 1964, got busy
and received USA·CA-1500, 2000, 2500 and
3000 endorsed All S,S.B., and All Counties
endorsed Mixed,

W ilbur W ilhelm, W A60TV acquired
USA-CA-3000.

Bill Winnegar, W6CLM keeps chipping
away and qualified for USA-CA-2500.

Clet Dunn, WID tT took time out from
mobiling and applied for USA-CA-500, 1000,
1500 and 3000 endorsed All 14, All S.S,B"
All Mobiles; and USA-CA-2500-Mixed,

J im Willingham , KI\ARS won USA-CA
2500, 2000 , 1500 and 1000.

Rick Lobdell , K2VGR, who used 10 edit
the C IY COl/my Hunter Bulletin (with the
help of Dick, K2U Ff) has moved, married
and is now a papa, found time to make USA
CA-1500 endorsed All A- I. (Oh yes, the C W
County H unter Bulletin is now published by
J im Hoffman, K IZFO.)
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Noles
Again many thanks for all the help from

Bertha, \VA4BMC, including getting material
for my monthly "Stories."

Rick Lobdell, K2VGR has moved 10 Put
nam County, N .Y. and would be very happy
to schedule anyone needi ng Putnam o n any

[Cofll;ll 11ed on page 84 ]

6009, 400 60 Gothenburg 6, Sweden. ( Re·
member that Gothenburg calls incl ude SM6,
SK6 a nd SL6, but all SM6. SK6 and SL6 sta
lions are not in G othenburg. )
T he Prairie Dog A RC Award: Sponso red by
The Prairie Dog Amateur Radio Club of
Vermillion, S. D akota. Issued for contacting
any three (3) of the 17 members of the club
during the month of M arch , 1973. The fre 
quencies 10 check are: 3950, 7275, 14275,
21360 and 28666, especially on weekends.
Apply with log data of contacts with 3 or
more members worked and include 25c in
stam ps Or 2 I RCs to WB\IEVQ, Box 493 ,
Springfield . South Dakota 5706~ .

Salt mine rs Net Award.

January I, 1954 on any band, c.w., phone or
mixed. Endorsement stickers for 200. 300,
400 and 500 reports.
S 6 S Award: For working six continents
Europe. Asia. Africa, N orth America, South
America and Oceania-s-on any band. C. W.,

(all), Or phone (all) . Endorsement sticker
for working all continents on 3.5. 7. 14 . 2 1
01 28 mHz.
I' 75 Award: For working 75 Zones (ITU
geographical broadcasting zones) since J anu
ary I, 1960. Class 3: 50 different zones.
Class 2: 60 different zones. Class 1: 70 dif
fcrent zones.
OK·SSB Award: For working different OK
stations on any band 2 X SSB. Each OK sta
t ion counts one poi nt on 28, 21. 14 mHz, and
two points on 7 and 3.5 mH z. Required: 25
points and endorsement stam ps for add itio nal
25 points.
VKV 100 OK Awards: For working 100 dif
ferent stations, all on 145 m Hz or all on 433
mHz. Endorsement stickers for 200. 300,
400. and 500 different stations on 145 or 433
m Hz.

Note: All applications must contain a list
of contacts and reports. QSLs and a fee of 5
IRCs. P75 P AWA RD requires 10 IRCs.

QSLs need no t be sent: If the Nationa l
Radio Society confi rms the possession o f
listed QSLs (for P 75 P all QT Hs must be
listed too) . or when all contacts were made
during O K-D X Contest and the log was sent
to C RC (for 100-OK and S 6 S only).

When applying for additional endorse
ments. be sure to list the number of the funda 
mental (main) award also.

All applications -should be sent to: Central
Radio Club, Box 69. P rah a 1. Czechoslo
vakia . (Thanks for data to Ka rel . O K I·
15835 ) .
WGSA Award: Sponsored hy the Gothen
burg Rad io Amateur Society. "GSA", based
on contacts w ith amateurs in Gothenburg
after Dece mber 31, 1952. Contacts on 3.5,
7. 14, 21 and 28 m Hz count olle point. Con
tacts on frequencies above 30 mHz count
two po ints. Applicants outside Europe ( DX)
require two points. Applicants in Europe re
quire ten points. Applicants in SM, OZ and
LA requi re twenty points.

Applicat ions must include QSLs or written
confirmat ions for the claimed contacts and a
list o f them showing calls, frequency, dale
and mode. Send with 5-IRCs to : WGSA
M anager. Goteborge Sandarc Amatorcr, Box

April , 1973 • CO • 81



BY GORDON ELIOT WHITE*

T H E early Army PRC·series f.m. trans
ceivers have been around a long time now,
almost 20 years, and a rc fin ally gett ing out
into surplus markets. They have given long
military service, and have not been much seen
outside the Army. To judge from my mail
however, a good number have been sold in
recent months.

I am seeing the AN/ P RC-8, -9 and -10
sets, which were produced in Chicago by the
Admi ral Corporation, in 195 1-54. Subse
quent PRC- sets now run into much higher
numbers. A popular air-sea rescue set for
example, is the AN/ PRC-90, and there arc
several other solid-sta te, pack-of-cigare ttes
sized sets in the mil itary such as the PRC·
100, etc.

In this column I will cover the PRC-8, -9
and - IO's, and I will mention the later units
as they become available.

These sets a rc described by Army manual
TM 11-612 and Air Force tech orde r TO
31R2-2PRC· I OI .

• 1502 Stonewall Rd., Alexandria, Va. 22302

ClA MP _

RfC£ IVE II -
TIIIA"'IS YI TTE " _
C..U

Cl A..." _

The PRe-B, ·9 or -10 set, a rranged with batte ry
pa ck for bock pa ck operation.
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First, the basics: the PRC-8, 9, 10 sets
measure 9 \n X 3 X 10\n inches and weigh
nine pounds. The units a rc designed for back
pack operation, and cover the freque ncy
ranges 20-27.9, 27-38.9 and 38-54.9 mHz
respectively. Aside fro m frequency, they a rc
identical.

When used as a back pack, the tran sceivers
operate fro m battery power supplied by BA·
279/U. When operated fro m a vehicle, they
used ampli fier-Power supply A M-598/U,
which was powered by the 24 volt system in
the jeep or truck.

I don 't have power and sensitivity specs,
but the range under combat conditions was
rated as three miles.

When man -carried the sets used a sho rt
36.5" Whip, AT-272A/ PRC. The longer 11 5"
vehicle whip is AT-27IA/ PRC.

These a rc tube-type sets, using 14 or 16
tubes, depending whether the set is a -A
model or not.

Each transceiver is normall y coupled to a
battery case which roughl y doubles the length
and weight, and is the CY-744A/ P RC. Volt
ages requi red a rc 135 volts, d.c. , 67 .5 d .c.,
"1.5 volts, and 6 volts.

Differences be tween the -A and the -( )
models arc, first, that the later version s have
only 14 tubes, and arc provided calibrat ion
points at 2.15 mHz points rather than at 1.0
mH z divisions.

T he later sets cha racteristically "motor
boated" for a fraction of a second on transmit
after the mike button was pushed. Sidetone,
i.e, the transmi tting signal, was heard in the
headsets in the late models, but not in the
earlier ones.

The -A sets have four i.f. amplifying sec
tions, though the cans are interchangeable
with those in the five-stage earl y units.

The discriminator plug-in is not inter
changeable between models. Lat er model
modulators are 6286, and the earlier sets
used 5676 tubes.

Fig. 1 shows the power connections. There
arc also accessories such as the AT-339/ P RC
and AT-340/ P RC homing " loop" antennas,
the C-433/ G RC remote control , and various
straps, brackets, and so forth.

The receiver section has two r.f. amplifier
sec tions with 5678 subminiature tubes, fol
lowed by anothe r 5678 mixer and five more
in i.f. stages , with a 5672 audio amplifier . T he
local oscillator is tuneable, but a crystal-con
trolled calibrator is provided at I mHz and
4 .3 mHz points.



WILL BUY
FOR CASH
ALL TYPESALL TYPES

LIBERTY PAYS MORE!!
WILL BUY
FORCASH

• ELECTRON TU BES

• SEMICONDUCTORS

• Militar y Electronic
Equipment

• Test Equipment

WIRE, WRITE. PHONECOLLECT! WE PAY FREIGHT ON ALL PURCHASES

Liberty Electronics, Inc.
548 Broadway. New York, New York 1001 2, Phone 212·925·6000

WANTSTO BUY
All types of m ilitary electronics equi p
ment and parts. Ca ll collect fo r cash offe r.

SPACE ELECTRON ICS div ision of
MILITARY ELECTRONICS CO RP.

76 Brookside Drive, Upper Sadd le River
New Jersev 07458 I 12011 327-7640.

SEE THE
SATISFIERS

ON PAGE 70

Save over $9,000.00 on this
AN/WRR-2 SSB Receiver

Original government cost over S10,OOO.00' One
of Navy 's most modern radio receiv ing sets.
Bu ilt by Nat io nal Radio Co. in las t d ecade . A
triple conversion super-heterodyne. Frequency
range : 2 to 32 Me. in 1 kc inc remen ts. 4 bands.
Featur ing full carrier su p pression. unit receives
AM, CW, MeW, voice, facsimile. t eletype and
ISB. REQUIRES NQ MODI FICATlON ! Greatlv
su perio r to ea rlie r R390A/URR model. Good

condo Compl et e, operat ional. Spec sheet avail- $ 495
a ble. Spa re parts as needed. Xero x copy of OJ>"
erat ion Repair Manual : S35.00. Add S 100. 00 •
for 1/2 kc in lieu of 1 kc incre me nts. Overhau led and cert if ied ... $595.00

ColumbiaElectronicSales~Inc.
P.o. BO)l 9266-Q . 7360 Ato ll A...... Nor' " Hollywood CA 91609 T. I 121 31 875·2970 & 764 ·9030
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Fig. l-Powe r connections to the PRe se ries trons
cervers.

A-lo5v .
B-n /e
C- B+ 135v .
0-67.5 v,
E- B
F-6v.neg
G-6v . pas
a-r.s«.

• C

A

•

•
E

G •

SP-6(l(M- 1 RECEIVER 0.54-54 Mlll l'o nl inuou\ , overhauled.

aligned, grid, w/ book $250.00
SS8 CONVERTER CV·591A : Gel upper or 100H'r sideband,
fro m a ny rcvr. O K gr id . w/boo k $137.50
8RANDNEW FREQ-SHI FT TTY MONITOR : NAVY OCT·3;
nt! Receiv er t ype . rreq. ra nge I 10 26 ~1I1z 10 4 band s. 0 10 1.

turung. (' rysla l calib. Read_ up 10 1500 ti l deviation o n
b uill-in VTVM . ('0 _1 S11oo.00 each! In u ngma l 00\ . wit h
inst ruc t . book & cord . I-OH ~fa r i pu -.a . Cal. ~Iin. _igna l
needed : 15 mv: ~h ipplng wt , 11 0 Ib_. $49.50

HIGH ·SENSITIVITY WIDE·BAND RECEIVER
COMMUNICATIONS. BUG OETECTION

• SPECTRUM STUOIES

Contest Calendar [fro m page 77]
period may be taken in one but not more th an
3 periods anytime in the contest.

Both single a nd multi -operat o r stations per
mitted, all ba nds 3.5 thru 28 mj-lz.

Exchange: Q50 no. a nd R5T report.
Points: Contac ts within ones' own continent

I point , with other continents 3 points. Non
Europeans however get 5 poi nts fo r each EU
050, but count o nly 3 points for Europea ns.

Like the phone/ c.w. contest the QTC feature
is a lso used. Each QTC exchange is worth I
addi tiona l point. (See July 1972 C AL EN DAR fo r
details and European country Iist .}

The transmitter uses a 5676 as an f.m.
modul ator, with automatie frequency control
circu its using another 5672. The transmitter
oscilla tor is a 5A6 tube, and it is controlled
by the ganged tuning capacitor wh ich sets the
receiver tuning. There is no power ampli fier
in the circuit, and the output is taken directly
from a modulator tube.

For readers interested in other handie
talki e Or walkie-talkie data, see CQ for
February 1971 and Nov. 1970. •

Awards [from page 81]
band 1.8 through 28 mHz, c.w. only. New
QTH is Rte. I , E. Bran ch Road, Patterson,
N.Y. 12563.

Last month we introduced Rev. Terence
Koch . SJ . as K6HZT. H is call should have
read K6HZI.

Please excuse me for failing to mention the
passing, some time ago, of another County
H unter, Jack Abel, VE3DTO, MARAC # 17.

T ab Books, Bl ue Ridge Summit , Pa .
17214, has recently released its new 1972
1973 ca ta logue. It describes over 235 current
and forthcoming books, plus 10 of the firm 's
unique new Electronic Book! Ki ts. Th is cata
log is avai lable free upon request to Tab.

Sure plenty of ac tivity on the County
H unter N ets, hope you are catching the ones
you need. Write and tell me, How was your
month? 73, Ed ., W2GT

R. E. GOODHEART CO., Inc.
Box 1220 GC. Beverly HIlls. CallI. 9021 3
Ph one : Ar ea Code 2 13, OffIce 272..5707

•

38--1000 MHZ AN/ALR·5 : ('on , ,,ts of h ran d new tuner/con 
w rterCV-25 3!A l R in o riginal facto ry pack and a n eve. uwd .
chec ked 0 11: & grt d ma in recei ver R-444 mod ified for 120
v. 50/60 hz. The tuner covcr-, th e range in 4 bands: each
band hOI _ its o wn Tj pc N AnI. input . Pack ed wn h each
t uner i\ th e fa\·to ry in,pc\·tor·, checkou t _he\' 1. The o m.' \H '

ope ned showed SENSI TI VITY : 1.1 uv at Jlt4 mhz. 0.9 at
133 mhz . 5 a t 5 3K mhz . 41/! at 17M mh z. 7 at I ghl . The rc
n ' lwr j _ act uall y a 30 mhl 1\ um pi. with all t ha I foll olll v, in
clud in g a d iode me ter for ret a nv c _ignal _t r\' ng l h_: a n a t tcn .

calibra ted in 6 d b ' Il'p' 10 74 db. follo wed b~ a n A\ '("
pocuon: Pan.. Video &. AI I. Jl I'U": vc uch _I.'IO: l·1 pa" of
~200 khz or:~ mhz; and SELECT AM or FM ! Wilh Hand-
book & pwr , m put pJ UI!. all on l ~ $375.00
CV-25 3 Co nverter o nly. good u d w/book $89.50
\Io:a... Corp . Nu. 59 ( ;nd Dipper 2.2 - 4211 mB ! $75 .00
NEMS-CLAR KE No. 1670 1\1 Rcvr 55· 26 0 \111 / , ltkc
new . $275.00
WWV Rcyr/Comparl l o r 2'/! - ,20 ~IIIl , " I",·of'l.' . $250.00
RECEIVER/COMPARATOR FOR 60 KHZ WWVL vt andard -.
i2\" 10 I par t in 10 billion " 11 h mcvpcnovc m...-illator.. $495 .00

An ent lon !
Buyers, Engineers, Idnnced TechnIcians:

We have rhe best t esr ·equipmen t & oscilloscope In ventor y In

rhe coun tr y so ask for your needs . . . don't ,u k f or an overa ll
caralog . . . we a /so buy, so tell us whar you have. Pr ice It.

•
And BnTER Than Everl---------------...,....... I

IAdd.... I

1 G~ ~~__~~__J
Mail Coupon for Your FREE Cop ,De toCQ
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BRAND NEW,
whi le stocks

,,,•. $26.95

BRAND NEW BC·645 TRANSCEIVER
EASilY CONVERTED FOF< I ""U'I
. 20MO OPERATION I tIIn
This equrpment orlginall~

cost over $1000. You get
all ill orIginal ' actory carton .

lM f REQ UENCY METER
Fi....~al purpoM Novy "", if 125 to 2O.0tX)
tu. ()pet'ot.. oro 12 " 2-4 VD( . Complet. ... irh
tubes. crystol . c olibratton bcoI<.
Ch~"ed oul, Exc. ll.nt Lked •••• $59.50
.... obe.... . I.u boo" •••• •• •• •• •• •••• S22.SO

TRANSCEIVER ONLY $15.95

"SPECIAL PACKAGE OFFER"

24 'AGES. Ci a "ood .. i .... e-,'t s.",pl.. U-eto_ e G- - .....89MO'
..l>IOi.. ..,. I.. ..........col It ..i ll por r- to [SEND 254 1
100 .,..., ' 0ftT - R.I ....-lood ...rh .,..., ' ,ttl OIW .

Dependable l wo Wa~ Communicat ion m ore tha n 15 mues.
• FREQUENCY RANGE: About 41!l to 5000 " . , . eye l...
• TRANS.. lTTU t has 4 tu b..: WE·l l M , ] ·6 F6. 1F1
• RECEIVER has 11 tube.: 2·955. 4·1H1. 2·1E6. 3 ·1r1.
• RECEIVER I. F.: 40 , . cyc....
• SIZE: 10 '.... .. a 13' 4 .,., " .

Makes wonderfu l mobIle or f illed rrg for 4 20 to 500 Mc.
Easily converted for phone or CW operation

BC·645 rrensce.ver. Dynam otor and all
accesscnes below. Incl udmg conve rsion In.
strucnons for Citizens Band.
f .0.8. NY C'I, 01' 09<1 .... UT 101' s.... 0I't f rt '9 ~t Chfrgt'l .
Acc •••o,I•• fo , BC-64S moto .
" ou nti... fo, BC·64 S t , . n . · UHF Ant.nn mbl' • • (••,c. ",., 01 2 )
PE· l 0I C O)'n.motD'. 1] ·] 4 V Co mpl.'. Silt of II eonn. c ' o n.
(. . . .. y con" . rt ed ' 0 6 "0111). Cont,ol Boa BC·64 6
" o un til'l _ for P'[·IOIC 0)'1'1.· " o ul'l h n, fo, 8C·6A6 d,. bo a,

.-
- I... ._--~ ..
..:ft.;;..~"

I C·1106-C RECEIVER ... i.cra ll ....c o" Il. ·
c. i.... , 200 10 400 k,. Operate, from '/4'10' DC 1. 5.4..
C_ti_ t..... i"i . _ I ,ontool . 0"-011 J... it,h o l"ld
phone jod . v• .., .....i l ;... . . (-.poe t .
( _1. 1... ith lube,. NEW• • • • • • • • •• ••• $12.50

APN·l FM TRA NSCEIVER 4()().450 Mc.
Freq. modulated by moving co i l trans
ducer. Eas ily converted for rad io con
trol or 70 ems. Complete w ith 14
tubes. dyn. BRAND NEW $9.95

AIC· S VHF IEClrvEi. TIANSMmEi. MODULATOI 100-156 MI..
R-28 RE(ErvER .i.......beI GOd crystal .
Exc.lI.... lJM,d • • • • • • • • • • • • • • • •• $19.50
T-23 TlANSMmu . irh tubet and cry_all.
Iro..t New i... Original (orforo •••• $23.50
MD-7 MODl.I.ATOR ... i.......beI.
bc.lI... lIIed •••••••••••••••• . $10.50
Set a f rtug'l few MD-7•••• ••••••••• S B.SO

If~S: f .0 .1 . NYc. ]), 0-;' bol_ . coo _ ; .
... f"lI. MIN IMl.M OIOU IS.OO. Subi.d 10 .. to.- oal. 00'0lI ..;u c~

G& G RADIO ELECTRONICS COMPANY
4 5 Wa"", S t O~pt Q·F N.w Yo , k . NY 10007 Ph . 2 12·26' ·4605

aC-603 fM Rf:CEJVEI
e--ted few 3S-SO MIu:. 10 p"-.f puthbuttOl'l
doo ...Is" __I turli"!l . Coonplet•
• i .... 10 .ubes. ch.d:ed out. l ike ,..... $39.50
A( Pow. Supply. New •••••••••••• SI4.95
DM-34 IN Pow. Supply. N.w••••• S 4.45
DM-36 24V Pow. Supply.bc.UMd •• S 2. 25
Tech...ica l Manual •••• ••• • •••••••• S 2.50
Set af 10 h.tbel. few &(00603 lee.i"••• S 5.95

CATHODE RAY TUBES All N,w ,. 0" "." 0'"0.
STANDARD MAKE
) APl · ..__.. VJ5 5MPI 2.75 '1{)
l FP7· _ 1.45 u . ' COP7 4.'5
"PI _.._ 1.'8 u . ' Sold 1ft lots of J 0,,1,
J" Stl lt ld . Sl .e,. 5 " SIt!,ld U .25
)" &Ild S" Sochh ... 6,., tI .
J " and 5" t ubfos SDld wltll slt Mo lds ,rWJ UKhU onl., .

M ultiplier: Is determined by number o f coun
tries wo rked on each band. The \VAE and
ARRL lists a re the standa rds. In add ition the
call a reas in the fo llowing count ries will also
count as a multiplie r . l A , PY. VE/VO, VK.
W /K , ZL, ZS. VA9, VA~.

Final Score: Total QSO points. plus QTC
points m ultipl ied by the sum total countries from
a ll bands.

Awardsr \ Vi ll be made in 3 classifications: :WO
wa tts input or less, over 200 watts and s.w.L's .
In each cou ntry a nd each call area shown above.
Continenta l leaders will a lso be honored a nd
add itiona l ce rtificates where warranted.

I\l ailing deadline for logs is June 10th to :
\VA EDC Contest Committee. D-8950 Kaufbeu
reno Postbo x 262. w est Germany.

Helvetia 22 Contest
Starts : 1500 G M T Saturday, May 5

Ends: 1700 G M T Sunday, May 6
Dates o f this activity have been fixed at 2

weeks after Easle r each year therefore will vary
from yea r to year. l\I an y of the rare Cantons are
act ivated so th is o tTe rs an excellent oppo rtunity
to build up yo ur total for the very att rac tive B
22 Certifica te .

Contacts may be made on all bands, 1.8 thru
28 mHz. The same station ma y be wo rked o n
each band and mode for QSO and multipl ier
credit.

Exchunuee The RS(T) report plus a contact
number starting with 00 I. Swiss stat ions will
also include their Canton. (579001/ ZH)

The 22 Cantons a re : AG , AR, BE. BS, F R.
GE, G L. G R. LV. NE. NW. SG. SH, SO, SZ,
TG. TI . UR, VD, VS, ZG . ZH.

Scorina:: E::ICh QSO counts 3 points. The multi
plier is th e sum of Cantons worked on each
ba nd, a possible 22 from each band.

Final Score: Total QSO points multi plied by
the su m of Ca nto ns fro m a ll bands.

Award..;: Ce rtificates to the top sco rers in each
country a nd VE and W I K call areas.

Logs: Ind icat e a Canton in a se parate column
the first time it is wo rked on each ba nd. C heck
your log fo r duplicates and incl ude a summary
sheet showing the scoring and other information .
Your name and address in BLOCK LETTERS
a nd the usual declaration is also requested.

Ma il your log withi n 30 days to : VSKA Traf
fic Mgr.. HB9AHA. im Moos. 5707 Seengen.
Switze rland.

Editor's Notes
Anne ( M rs . A ) and I spent th e Christmas

Holidays visiting WB4VQO in Florida . and by a
coincident the Sun Coasters Cha pter of the
QCWA had their monthly meeting during our
stay in Saraso ta . I don't think my shor t talk on
what co ntes ts are a ll about conver ted a ny of the
Old Timers. they seemed more amused with the
story of the trials and tribulat ions of the poor
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Contest Editor, but it was sure good seeing a lot
ot the boys again.

Just a reminder for the WI K's who took part
in our WPX SSB Contest. Don' t forget the two
new Trophies that have been added, both in
memory of "Joe" Hiller, W40PM. Joe was king
of the WPXers and also founder of the Virginia
Century Club, so it is quite fi tting that these
memorials be donated by those with whom he
was so closely associated. Both awards are for
high USA scorers in the Contest. The All Band
Trophy is donated by Jerry Hagen, WA6GLD
curator of the WPX program, and the Single
Band Trophy by the Virginia Century Club.

So make sure you send in your log. Mailin g
deadline is May 1st.

73 for now, Frank, WI WY

Propagation [from page 74 ]

B r a :r: il. 11-14 ( I) 06-07 (1) 12-15 fl) 20-22 (I ~
A r~entina , 14-1 7 (2) 07-10 (2) 15-17 2) 22-00 (2
C hile, 17-18 (I ) 10-13 (I ) 17-19 (3) 00·02 (I)
U r ugua y 13-1 ii ~2) 19-22 (4) 02·04 (2)

15-1 6 3) 22-00 (3) 0 '\-06 P)
16-18 (4) 00-02 (2) 00· 0,\ 1)*
18-19 (3) 02-04 ( I)
19-20 (2) 04-06 (2)
20-22 ( I) 06-08 ( I)

McMur do .\ ' il 12·14 (I ) 10-1 2 (I ~ 00·06 (I )
Sou nd. 14.1 7 (2) 17-18 (I
A nta r c- 17-1 8 (I ) 18-19 (2)
tica 19-21 (3)

2 1-22 (2)
22-00 ( I)
04-06 (I)

Time Zone : PST (24-Hour Time)

WEST ERN USA TO :

1 0 15 20 1,0/80
.1Ieterll Met ers M et e rs Met ers

west e r n N il 11 -15 ( I) 05-07 (1) 19-20 (I )
E urop e & 07-09 (2) 20-22 (2)
North 09·12 !11 22-23 (I )
Afric a 12- 16 2 20-22 (1)*

16-1 8 (1)
20·22 (1)

Centra l & N il N il 06-07 (I ) 19-22 (l)
No rt hern 07·09 (2)
Europe & 09-12 (1)
Eu ropean 12-14 (2)
USSR 14 -16 (1)

20-22 (l )
E aster-n N i l 12 ·14 (1) 07-13 (1) 19-22 (1)
Medfte r- 13-1;; (2 )
r-a n ea n & 15-Hi (I )
Middle 18-23 (1)
E a st
West & 12-14 (1) 08·11 (1) 0 '\-0 .'; ~ 1) 20-00 (1)
Centr at 11-14 (2) 0;;-07 2)
A f r ica 14-16 (I ) 07-14 (1)

14-1 5(2)
15-1 8 (3)
18-20 (2)
20-22 (1)

South N il 09-11 (1) 05-07 (I ) 19-20 (1 )
Africa 11 -13 (2) 13-14 (I ) 20·21 l'l13-14 (I ) 14 ·16 (2) 21-22 1

16·17 (1)
21-22 (I)
22-00 ( 2~
00-0 1 (I

E a st N il 11 -14 (1) 10-13 (1) 19-2 1 (I )
A fr ica 13-1S (2l

15-17 (1
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Cen t ral N il OS·10 (1) 06·07 (1 ) 04·07 (1)
& South 18·'t (I) 07·09 (2)
A s ia 09-11 (I ~

16·18 (1
18-20 (2)
20-22 (1)

Sou t h · N il 08-10 (I ) 22-00 (I ) 03·06 (I )
east 14-18 ~ 1) 0 1· 03 (2~
As ia 18-20 2) 03-06 ( I

20·2 1 (1) 06·07 (2)
07-09 (3)
09-10 (2)
10-12 (I )

F a r N il Nil 18-21 (1 ) 00·02 ( I )
E a st 13-16 (I ) 21-22 (2) 02·05 (2)

16-19 (2~ 22-23 (3) Oii-07 (I ~
19·2 1 (1 23-01 (4) 02-05 (I 0

01 -02 (3)
02·03 (2l
03·06 (I
06-07 ~2 )
07-09 3)
09· 11 (2)
11-12 (1)

Sou th 13·Ui (I) 10· 12 (1) 04 ·07 (I ) 22-00 (11
P a c if ic 15-17 (2) 12· 13 (2) 07· 10 (2) 00-0 1 (2
& New 17-1 9 (I ) 13·1 5 (I ) 10· 1f; (I ) 01-0 ;') (3)
Zealan d 1:;·18 (2) 16·18 (2) 05-06 (2 ~

18·2 0 [3) 18·20 (3) 06-08 (I
20-2 1 2) 20· 23 (4) 00-02 (1 )0
21-22 (I ) 23-0 1 (3) 02-0" (2)"

01 · 0,\ (2) 0,,-06 (I )"

Austra l· 1;;-17 (1) 13- 16 (1) 19·21 (1 ) 00-01 (I ~
a s ra 17-19 (2) 16-1 8 (2) 2 1-23 (2) 0 1· 03 (3

19·20 (1) 18-20 (3) 23·00 (3) 03-06 (2
20·22 (2) 00-02 (4) 06-07 (11
22-00 (1) 02-03 (3) 0 1-02 (I *

03·04 (2) 02. 03 (2)*
04-07 (I ~ 03·05 (I )"
07· 09 (3
09-10 (I )

N orthern 11-1 4 (1 ) 06·0S (l) 1,'; ·1 7 (3) 18-19 (1)
& Centra l 14-16 (2) 08·10 (2) 17·20 (4 ) 19-20 (2)
Sou th I n· 17 (I ) 10-14 (3) 20-00 (3) 20-01 (3)
Arne r-iea 14-16 (4) 00-02 (2) 0 1-03 ~ 2 )

16-18 (3) 02·0 4 (I ) 03-0;; 1~
18-19 20 04·05 (2) 20-00 (1 0
19·20(1 ) M · 08 (3) 00-02 (2)*

08·1.'; (2) 02-0 4 (I)"
B r-a zfl , 13·14 (1) 06-07 ~ l) 12·14 (t) 19-21 (I ~
A r eent.l nn 14 .16 f2) 07·09 2) 1·1· 11> (2) 21-00 (I
Ch ile & 16-17 1) 09-13 (I ) 16· 18 (3) 00· 03 (I )
U r -ug-ua y 13·1 S (2) 18-22 (4) 20-02 (1)*

I ii-II> (3) 22-23 (3)
] 1>-17 (4) 23-00 (2)
17·18(3) 00-04 ( I)
HI· HI (2) 0-1·01> (2)
19-2 1 (I ) 01>-07 (I )

McMu r do 14-1 6 (I ) 14 ·1 S (1) 04-01i (l ) 22·02 (I )
Soun d , 15-17 (2) 09-11 (I) 02·0 .'i (2~
A n ta rc- 17· ] R ( I) 15-1 7 (1 ) 05-07 (1
tica 17-18 (2)

I R-20 (::0
20·2 2 (2)

• 22·00 (1)

Math's Notes [from page 49]

capacitance only 2 pF . Cost is only 99¢ in
sm all quantit ies.

O ur topic of d iscussion this m onth is a very
low cost, ex tremely simple to use, I'C voltage
regula tor tha t will enable you to regula te al
most all voltages in th e shack at or below 24
volts. T he Fa irchild Semicond ucto r "A 7800
fam ily are three lead devices avai lable in 7
pre-set voltage ranges, and em ploy internal
current limiting thermal shutdown circuitry
and safe-area compensation m aking them vir
tually blow-out proof. If adequate heat sink
ing is provided, they can deliver over one
ampere of output current alone or almost any



amount with an external pass transistor. The
pA7800 series can also be used with external
components to obtain variable voltages.

Figure 1 shows the schematic of the basic
hookup. Simple isn't it? Also shown are the
part nu mbers for the 7 voltages available.
Figure 2 shows several parameters necessary
for proper operation as well as regulation de
tails. Figure 3 is the schematic for two varia
ble voltage versio ns of the regulator. Use
whichever circuit is best for your need s.

A high current version o f figu re I is shown
in figure 4 . Maximum current obtained from
this configuration is equal to the h., of the
pass transistor mult iplied by the maximum
output currcnt of the pA7800 used.

The pA7800 units arc available in two
package styles. Thc numbers given in figure
2 arc for the TO-220 package. Also available
is a more efficient thermal package, the TO-3
which requ ires half the heat sink area of the
TO-220. Both packages and pin designat ions
as well as actual part numbers are shown in
figure 5. For TO-3 un its, substitute the letter
J for the letter H in the part number.

Cost for the "A7800 series is only $2.75
in 1-24 quantities so go to it and regulate
everything.

With this column, MATH'S NOTES will be
exactly one year o ld. I would like to thank
all o f those readers who have written to me
o n various occasions, commenting on the
topics presented both favorable and other
wise It is thro ugh your comments that the
column has moved in the general direction it
is in now, and I sincerely hope to continue
making you awa re of the techniques and
co mpone nts that are be ing u sed in o ur
modern-day electronics industry.

73 , Irv, WA2NDM

Fax Conversion [from page 371

was removed as most o f its wires were used
in the old control circuitry and simply served
to confuse the conversion. These removed
wires are quite nice to work with and can be
used for the new connectio ns if so desired.

N ext month we will cover the rewiring of
the unit . For that stage the following items
will be needed:

One .0 1 mf 400 v. disk ceramic capacitor.
Four 1N4004 or 1N2070 silico n diodes.
Two 390 ohm \Iz watt 10% resistors.
Three feet o f small diameter two conductor

sh ielded cable or two three-foot lengths of
small diameter single conductor shielded
cable.

We will also cover preliminary testing of
the work done up to that point. The follow
ing month, we will complete the sync circuits
and be ready to begin transmitting mes
sages. •

Gigohmer [from page 40]

ing it to be a cement or timber floor without
any high-insul ation carpeting ). Stand ing with
your bare feet over the sheet, touch the ter
minal A of the unit. The meter will kick to
more than 25 % I.s.d. and come back to a
perfect zero, indicating that you and the poly
ethylene sheet arc acti ng as a capacitor with
respect to ground. You can "discharge" your
self by just touching any of the usual objects
in the room, Or by placing a foot on the floor!
Comparison with a good mica capacitor will
indicate a body-to-ground capacitance of
more Or less 2000 pf, depending on the thick
ness of the sheet and the size of your feet !

The writer hopes th at many among the
readers of CQ will decide stra ightaway to
construc t this useful and interes ting gadge t! •

Receive r-Only Tuning [from page 5 1]

500 Hz when either in the transmit position
or the receive position with the potentiometer
in mid-position . Thi s variation is corrected
by a slight movement of the dial corrector
knob. Note, this fixed frequency variation
occurs only when in the T RANS M IT mode.

An other fallout of this device is th at while
in the c.w. mode a va riable pitch can be ob
tained o n the received signal. N ote that the
frequency variatio n is limited by the pass
band of the c.w. filter. •

500 mf +
25v .

To pane l White wire t o
l amp socke t l MO power su ppl y
Fig. 2-Compon e nts are a sse mb led o n a 4·lug-

plus-gro und termina l stri p.

power supply was removed and the terminal
strip mounted with the same screw. The 12
volt heater line to the LMO power supply can
be disconnected at the right dial pilot lamp
socket (white wirc ). This wire was long
enough and was connected to the terminal
strip output line. A new wire was added from
the pilot lamp socket to the input line of the
terminal stri p. •
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The most powerful signals under the sun!

Box 5407-1'D Lincoln , Nebraska 68505

550A
The Total Communication System

Ham Net $595 .00Order No. 855

Frequency Coverage - 3.5-4.0. 7.0-7.5, 14,0-14.5. 21.0-21.5, 28,0·29,0 MHz crystals supplied. Other 10 meter
coverage optional. Power Output-JOO watts PEP (nominal) on SSB . 180 watts on CW and Any, into 50 ohm
resistive load.

Harmonic and Spurious Radiation - Carrier suppression in excess of 45 db down, unwanted side bands minus
55 db osci llator feed through and miller spurious products down 50 db. Second harmonic minus 40 db and
third order distortion in excess of minus 45 db.
Noise Level - In excess of 40 db below single tone carrier.
Audio Frequency Responl e - Minus 6 db approximately 300 /2400 Hz determined by side band fil ter.
RF Compression Characteristic s - Up to 10 db RF compression without distortion .
Receiver Sensitivity - Better than .5 uv for 10 db S+N/n ratio.
Receive r Selectivity - 2.1 KHz with 1.8 shape factor for SSB or 300 Hz sharp selectivi ty wi th optional CW filter.
Receiver Spurious Response - Image rejection better than 40 db down. Internal spu rious below 1 uvequivalent
input.
Frequency Calibration -Interpolation to 1 KHz in 5 KHz increments.
Frequency Stability - Within 10 Hz during any 30 minute warm-up period. less than 100 Hz in any 15 minute
warm-up period , not more than 100 Hz with a plus o r minus 10% line vol tage variation.
Calibration Accuracy -Interpolati on to 1 KHz after calibration.

Back Lash - Not mo re than 50 Hz.
Output Impedance - Variable 50 ohms nominal capable of matching up to 2-1 SWR (30-100 Ohms).
Automatic Volume Conlrol - Fast attack , slow release on all receiver modes.

The Hy-Gain 550A is the complete amateur system. Designed Irom the ground up to work together lo r total per
formance. Each element is matched to the system. lor simple. plug-in expansion 01 your capabilities.

GT·5S0A Transceiver The matchless heart 01 the 550A System . No other transce iver can give you this performance
lor the price. Operating fixed station or mobile. the GT-550A is guaranteed to have top frequency stabil ity atter
wa rm-up. A graph showing stability during final check-out is included with each unit. 25 KHz calib rator and VOX.
optional.

RF550A contains high accu racy wall meter; calib rated in 400 and 4,000 watt scales ; switch for forward or
selected power ; switch to select 5 antennas or dummy load. Order No. 857 Ham Net $75.00
RV550A is a solid state VFO. Function switch selects the remot e unit to control Receive-Transceive-Transmi t
frequency independently. Order No. 856 Ham Net $95.00
SC550A Speaker Console with headphone jack. AC4QO power supply wil l mount inside. Order No. 858 Ham
Net $29.95
AC400 Power Supply is heavy duty solid state to operate GT-550A at full power, on SSB or CW, and with swi tch
selection of 11 5/ 230 VAC, 50/60 Hz input voltages. Order No. 801 Ham Net $99.95
G -1000 12V 0 C Mobile power supply with cables. Order No. 802 Ham Net $129.95

HY-GAIN ELECTRONICS CORPORATION

88 • co • April, '973



No.
252

No.
257

No. 499

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

Lincoln, Nebraska 68505

Redesigned

to.. USE'" Cl.Il ,.n
, e-r- " ""....~.-,- ...
c"',_ c.I
n 0.10< " ....11... . _. ~.

~

P.O. Box 5407-FD

The most powerfu l signals under the sun!

"" .. ~...
••.,,"M
,,~

Order
No
492

The famo us HAMCAT .. . now redesigned for greater per
formance . . .equals or exceeds the performance of any other
Amateur Mobile antenna. We guarantee it! And you need buy
only one mast. .. whether you mount it on fender, deck or
bumper. There's just one set of coils and tip rods . . .and they
all stand up to maximum legal power. That' s pe rfo rmance,
that's value .. . THAT'S HY-GAINI
Original Hy-Q " quick changer" coils wound on tough fiber
glass coil forms for greater heat resistance, less RF absorption
/ Fiberglass shielded coils can 't burn up, impervious to
weather / Shake-proof , ratt le-proof, pos iti ve lo ck hinge now
even stronger ... eliminates radio no ise / All stainless steel tip
rods won 't bend or break / Full 5' mast gives you 10% more
radiat ing area than the compet ition / Rugged swivel-lock stain 
less steel base for quick band chang es, easy garag ing.
Get the Hamcat. .. from Hy-Gain

Out-hustles them all!

Order No. 257 A ll new design 5' long heavy dUly mast of high
st rength heavy wall tub ing $16.95
Order No . 252 75 meter mobile coil $19.95
Order No . 256 40 meter mobile coil $17.95
Order No . 255 20 meter mobile coil $1 5.95
Order No. 254 15 meter mobi le coil $12.95
Order No. 253 10 meter mobile coil $10.95
Order No. 499 Flush bo dy mo unt S 6.50

HY-GAIN ELECTRONICS CORPORATION

April, 1973 • CQ • 89



Vy 73, Cop,W~ORX

Announcements ( f rom page 9 I
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FM Subcarrier
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CATA LOG".....

tions in Britain does specify the standards.
Originally tied stric tly to the traditional 50
Hz SSTV sta ndards (7.2 sec, 120 lines, etc. )
the ru les have now been relaxed to permit
the slight departures designed into the Robot
equipment. Present British standards a rc :

Lines per picture: 128 ± 8
Aspect Rat io : 1 : I
Horizontal F requency: 16 ¥.> ± 1 Hz
Vert ical T ime: 6.79 to 8.68 Sec.
Horiz Sync Pulse : 5 Mi llisce.

(Nomi nally)
30 Millisce .

(Nominally)
1200Hz
1500Hz
2300Hz

302Y Passaic Ave" Sllrling,NJ 07980

Westminster, Maryland
The Potom ac area Hamfest will be held at West

minster.Sunday, April 29th. 9 to 5 . Registration of
S2 also includes fl ea market or tail-gate sates. Pro
fessional food and beverage catering. Parking for
400 cars. Information from K3D UA o r K4LHB per
callbook.

Sharo n, Massachuse tts
The Sharon Amateur Radio Association will

hold an auc tion on April 29 at I p.rn . a t the home
of David Fisher, WAILX E, 30 Ames Ct., Sharon,
MA . Free coffee and donuts will be served . For info
co ntact Robert Linsky, WN IOM , 21 Harold St..
Sharon. MA 0 2067.

Sull ivan, Ill inois
The ~Io ultrie Amateur Radio Klub announces

irs 12th Annual Hamfest a t the American Legion
Pavilion in Wyman Park , Sullivan, I L on April 29 .
Ample space for indoor and outdoor markets. For
info contac t : Robert Boyer, WB9AAV, Moultrie
Amateur Radio Ktub, P.O. Box 327, Mattoon. IL

CO Reviews HW-7 Urom page 63]

On-The-Air Results
In reviewing a piece of gear it has not been

our custom to talk about what can be heard
or wo rked with it, inasmuch as such should
be obvious. Neverthe less, due to the sim
plici ty of the HW-T s receiver, we cannot
help but comment on the world-wide signals
that were copied with it using a dipole an
tenna. Due to the low power of the trans
mitter, it also might be mentioned how sur
pri sing it can be to wo rk OX with it ,
especiall y on 15 meters.

In addi tion to the fun of low-power opera
tion and the possibility of minimizing Q RM
with it fo r local rag chews, the HW-7 makes
a fine litt le job for vacation contacts and fo r
emergency operations, particularly where
onl y battery power is available.

At 13 v.d .c, the rece iver draws only 35
ma and on transmit the drain is 450 maoThe
size of the unit is 4 \4" X 9 \4" X 8Y2"
( H .W.D.), including knobs a nd feet and it
weighs 4 V2 lbs,

The HW-7 QRP C.W. Transcei ver is
priced at $69.95 ( kit) . The optiona l Model
HWA-7- 1 A.C. Power Supply accessory is
$ 14.95 (ki t ) . These arc products of thc
Heath Company, Bento n H arbor, Michigan
49022. -W2AEF

SSTV 'f rom page 551
Kw fin al also. I buil t a final using a pai r of
grounded grid 3-400Z·s. Built into it is a I"
scope. The scope tube presents a trapezoidal
pattern. (Output r.f. is applied to the verti
cal plates, and rectified input r.f. is applied
to the horizontal plates. ) I fi nd it invaluable
for adjusting tuning, loading, and drive for
max imum output and optimum linearity.

I hope that this "case study" has sta rted
you thinking about approaches to i.s.b. that
fit in with your part icular equipment situa
t io n. Le t me hear about you r successes and
problems, and I'll pass the word along.

British SSTV Rule Change
From Richard Thurlow, G3WW, comes

some news about the regulatory situation in
Britain . SSTV licenses arc apparent ly granted
upon individual application and permit op
eration on 7.0-7.1, 14.0-14.35, 21.0-21.45,
28.0-29.7, and 144-146 mHz. Unlike the
U.S. where SSTV standards arc not speci fied
by the FCC (except for overall bandwidth ) ,
the Ministry of Posts and Telecomrnunica-
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Two Meter-S.2 db Power Gain
Colinear Mobile Antenna

I 5.2 db gai n over 1/4 wave ground
plane
SWR at resonance ... typically 1.1 :1
Bandwidth . .. 7 MHz for 1.5 :1 or
better SWR

I Power Rat ing ... 200 watts FM
Height . including mount .. . 78 "

I Radia tor . . . 17·] PH stainless steel
I Field adjustable for lowest SWR

CHOOSE FROM TWO VERSIONS

MODEL CGT·144 (illust rated ) antenna com
plete with trunk l ip mount for easy, no holes
Installat ion on side or edge of t runk lip. 180·
swivel included for adjustment of antenna to
absolute vert ical. Supplied operat ional with
11' MIL spec RG-58-U and·PJ..-259 t ransceiver
connector factory attached. Antenna is remov
able from mount. Shpg. Wt. 3.34 Ibs. $36.95

MODEL CG·l44 - Antenna only with % " -24
base to fi t all standard mobile ba ll mounts.
S h pg. Wt. 1.84 res. S24.95

•
~Ct'

GM" \lt~fO~~~ .
S\\\lt~

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 !
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The R-530 is still the 0.5 to 30 MHz general coverage leader.

HERE'S WHY:

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

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

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

• Mounting versatility-table top or standard 19-inch rack.

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

Write for our new R-530 brochure and
compare it to the competition ...

if you can find any.

HY-GAIN ElECTRONICS CORPORATION
8601 Northeast Highway 6 · Linco ln. Nebraska 68507 402 - 434-9151 Telex 48-6424
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A smooth rhy thmic feel - a
slight but definite "break" 
these are among the highly de
sirable features that make tne
operation of a Ten-Tee keyer a
delightful experience. The KR40
and KR20 paddle suspensions
employ magne t ic forces to
achieve the unique "soft touch"
that means smoother, more artic
ulate and relaxing OSOs for you.

KR5
Single paddle
straight keyer, Self
completing charac
ters. Pre-set weight·
i n g, a I t era b 1e.
Excellent "feel". For
6 or 12 vol ts, DC.

Price $34.95

KR20
Dual paddle straight
keyer. Self -complet
iog characters. Two
position weight
switch and monitor
oscillator. AC opera
tion.

Price $59.95

KR40
Top· of • the· line
Squeeze keyer. lam
bic sequence . Full
dit and dah memo
ries, weight control
and monitor oscllla
tor. AC operation.

Price $89.95

TEN-TEe
IN C OR P O R AT E O
SI:VIEIIlVILLI:. TIl N NUSI:£ :17all2

TEN-TEe DEALERS
The dealers listed below are participating authorized retailers for all Ten-Tee
products and are dedicated to making Amateur Radio more enjoyable for you.
ALABAMA MICHIGAN Hamtroncs Div. of Trevose
James W. Clary Co. Electron ic Distributors Trevose
Birminlham Muskeaon Kass Electron ics Distribu tors

Niles Radio & TV Supply Drexel Hill
ALASKA Niles

TEXASRSE EJectronicsYucon Radio Supply
Clawson Douglas Electronics

Anchor.ae Corpus Christi
Fairbanks MISSOUR I Ed luge Electronics. Inc.

Ham Radio Center. In c. Dallas
CALI FORNIA St. Louis Ed Ju ge Electronics, Inc.
l. A. Electronil Sales NEW MEXICO Fort Worth
Torrance Lekt ron ik Supply Madison Electron ics Supply
Commun icat ion Headquarter s Farm ington Houston
San Oleio

NEW YORK VIRGINIAQuemont Electron ics
San Jose Arrow Electronics Arcade Elect ronics, Inc.

Bayside Annandale

FLORIDA Harri son Radio Corp. WASHI NGTON
Amateur Electronic Supply Farmingda le Amateur Radio Supply Co.
Orlando NORTH CAROLINA Seattle

Freck Radio & Supply Co. WISCONSIN
GEORGIA Asheville Amateur Electronic Supply
Johnson Electric Sales OHIO Milwaukee
Griffin Amateur Electronic Supply CAN,4J)A

Cleveland C. M. Peters on Co. ltd.ILLI NOiS Queen City Elect ronics l ondon. OntarioTrlner Electronics Cincinnati Ray Hunter & Associate
River Forrest OKlAHOMA Toronto. OntarioG. Sochor Sales

Radio. Inc. Payette Rad io, ltd.Arl ington Height s
Tu lsa Montreal , Quebec

INDIANA PENNSYLVANIA EXPORT
Graham Electronics Ham Buerger, Inc . E. O. Magnu s Co.
Indianapol is Willow Grove Chicago. Ill inois
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CHOOSE FROM SEVERAL POLY QUAD KITS
Yo u can order 2. 3 or " elemen t POLY tri QUAD

kits -POLY duo QUAD (1 5·10) and POLY mono QUAD
(to) kits also available. Fo r further specifications plus

co mplete list o f kit s and individual components . write •• •

I"YtWH - To pY2W H
P Z%AB- c / o W tK}o'
I"Z9Ae-p.O . Bo x 1021 .

Alb ina. Surinam
S V7G E-Via K4S KI
TI9C-To T I2G I
TJIHG---c / o K4WQS and

TJI DX- Via W 6KTE
TL8 L1-To 9Q5 LI
T N l'iS K- c / o JA4BLY
TU2 AA-Via WA6EJI
T Y3 A BS- T o DLl',OA and

TY 5A BK- c / o '\o' l:ICN L
VK9 FS--P .O. Box 49 .

Ka vie n R". N e w Gui nea
VPILEY- c/ o WA2L EY
VI"SM E- V ia WA 5FWC

and VPMM S - To
K4MZU

V(}9H CS - c / o WAI lIAA
VHIAC a nd V H3A C- V ia

K3ULY. Bo x 125.
S im pson viiie , Md . 21150

VR4AA- T o ZL4NH
VH4 CC--c/ o P .O. Box I.

H on a iea, So lom a n
Islands

WAIIWH /VQ9- AT CU
#4. FPO. New York.
N .Y. 09530

WG3SFC-V ia \\· Aa N AN
YAIOX - T o PAOGMM.

Y A lBYS- c / o W 2R HK.
YA lGT Z- Via K2GTZ.
YA IRA- To K2GTZ.
a nd YA I T CA- c / o
PAOT CA

Y05AA(} - V ia W 5ADZ.
Y D9 AAT- T o W 4YUU
a n d Y OOA DE - c / o
KSGUZ

Yl"HAA- T o Bo x 2285.
Ca racas. Vene suete

YX 5AJ- c / o YV5AJ
ZD37..--V ia OH2NB
30 2D1- T o VE61K
nUA Gp - c / o ' ..·.(IVV A / 4.

Box 6226. Sh ir lin R'f:on
Sta tion . Arl in R'f:o n .
VA 22206

-IWIAF- V ia DJ9 7..B and
4\\'I BC-To C 3SU\\,

,jR8AG- c/o Bo x 60.
h ·a to Air port.
T a na narh·e . ~la laR'a.sy

Re publi c
5U7AZ-P.O . Box 309 ,

Naimey, N iJt e r Re public
5\'.f A H-Via DLl lI H
5XSS K-To DJ3JV
6W8DY- c / o VE4S K
7Q7AF- V ia DJ4IJA
SR I M - To W A3HUP
SU I UGF- Box 841 .

Geor ll:etown. Guya na
9 11 5~/o 9HI D L
9K2BQ--Via JAIZZ and

9 K2CA-To W 5 KK Z
9Q5UN-c/o WA6CE B
9QSR W - NOT via

W A 6CE R
73, John. K41lF

A.aFA- V ia G3ZBA
A 5IP N - To II .N.

Pra dha n. W ir e less
Cc mm un ietlone,
Desche n tsh i. T h imllhy.
Bhutan

CR 7GJ - c/o W 3H N K
CT2 A Z-Via W OJII Y
CX2C() -To W 2GH K
UXUI·AIt - c / o lJU I EJ
E U UT-Via \\' 2DNV

101MW oodburn Uti.•
Spa rtanbur R' . S.C.
29302

FD8XX- V ia F"lMO
"'L8Be-P .O. Bo x 4.

Djibou ti. F renc h
Som a lila nd

...LHOJ(- B.P . 1279.
Djibou ti, French
Som a lila n tl

fo·Y7AG- H.P . 229 ,
Loueou , French Gu ia n a

Gr, 5AGA- To K4II
GW5AGA- c / o K4 1I
II S3AET- Via W OYZD.

II S3 AFB- To W A2
W MT.II S4AGN - c/ o
W")I~UJ . IH, 4 AGY
Via WA ·I PUC

II S 4A GZ- to Box 125.
A PO. Sa n Fr-a ncieeo,
CA 9631'6, H S 4AHQ
Bo x 844. APO S a n
F ra ncisco. CA 9638 6.
II S4AHV - c/ o W 6
N YG. a n d H S5AFJ 
V ia U .S. f::mbas. y.
APO. San Fran cisco.
CA 96272

IITtV- To YNIVMD
JUlA Cfo'- c/ o J A I0AF
JTIAA - Bo x 70~ . Ula n

Ba tor. Mon R"ol ia
JTIl'A F.- V ia OK IA QW
n ' 3D Z- To ' VA3HU P
JY 6USM - c/ o IlZLR
KC6J C..--V ia W 2GC.

419 Ma ille St ..
W est Hem pst ea d . N .Y.

KC6SK- Bo x 55. Colo n ia .
Ya p Island. " ·" te r n
Ca roline Is la nds 969 43

KG6JDD - To K6P NX.
KG 6J no- c / o KIJHX .
and KG6JOS-Via
W IDXB

MPH1B c/o G3XE C.
M....MBP-Via G3LQP.
MP4rn~1-To KIDRN
and MP4TEE-c/ o
G3LQP .

OJ'S UF- V ia OH OMA
PJ7ARI- T o P J 2ARI.

Bo x 659. Curacao.
Netherlands Antilles

pJ7VD - c/ o p J 2Vn.
Box 879 . Cu r a ca o .
N ..t her la nds Antilles

PY7ZA H /PY.-P.O.
Bo x 91. Reetre , Brazil

PQU II - V ia P Y2pE

OX [from page 71]
Zone 39. This zone won't be easy. FB8XX is
the only station we've heard on the low bands
recently.
Zone 40: Not the hardest zone. WA~OTH/

TF and other Icelandic stations can be heard
on 80 metter s.s.b. OX3YY is active on 7
mHz c.w.

QSL Information
DX stations or expeditions needing a QSL

Manager may contact Warren Croke, WA4
DWR, P.O. Box 575, Windermere, FL 32786.
Warren is temporarily off the air and would like
to handle cards to keep up with DX activities.

Exclusive Univer sal

Starrnount
A t last, a spreader mount
that grows ... you can start

w i t h a 2"
boom, later
add more el
ements on a

larger boom without discard
ing your o ri ginal Starmo unt
• • . die-cast of corrosion re 
sistant aluminum alloy . • •
e qually ru g g e d alum inum
alloy b o o m / m a s t ada pter
complete with hardware.

F iberglass Spreade r. H ave
Ultra ·Vlolet Shi eld
T hes e s ci ent if ic all y taper ed an d
stressed spreaders are f ina l-d ipped
wllh a r ich blue vinyl coat ing th at
res ist s a ll types o f weather de ter iora
t ion, blocks out sun 's destructive
rays and adds to spreader life.

Polygon' s patented processes give
t he Zip Glas spreaders great fl exura l
strength, and unmatched durability 
superior to anyt hing on the market.

I

POLYGON COMPANY
Div ision Plas/ Steel Products. Inc.

2204 Industrial Park. Walkerton. IN "6574

Fits/
2" to 3"

boom

P o l y g o n ' s
Excl u s i ve . . .
contlnuous
f i b e r g l a s s
f il a m e n t s
dr awn a n d
woven und er
tens ion an d
Imp reg nated
with f in est
epo Ky resins.

EXCLUSIVE

ZtpG~

TELESCOPIC
FIBERGLASS
SPREADERS

TOPS!
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KP·202

$148.50

•

PRICE

NEW 2 METER
FM WALKIE

1
•

•

The "STANDARD," by Heights
Light, permanently beautifu l ALUMINUM towers

THE MOST IMPORTANT FEATURE OF YOUR ANTENNA IS PUTTING
IT UP WHERE IT CAN DO WHAT YOU EXPECT.

RELIABLE OX - SIGNALS EARLIEST IN AND LAST OUT•

•

Write for 12 page brochure giving dozens
of combinat ions of height . weight and wind
load.

ALUMINUM
Self-Supporting

Easv to Assemble & Erect•

And now. with m otorized opt ions . you c an
crank i t up or down. o r fold it over, from
t he operatmg posit ion in the house.

All towers mounted on
hinged bases

Complete Telescoping and
Fold-Over Series available

B&W MOdel 361
Codax Keyer
Improve your C. W. operation
Th' B &; W Coda. Keyer provid.. smooth rhythm keying.
Automatic spacing . nd timing of any spud fr om 5-50
w.p.m. Built in doubl. paddl e key lon e for dots, one for
dash es) readily adjusts to any fist. Model 361 has a monitor
built in in order to moni tor your own hying.

PRiCE..•... •. .. . . . . ... . . . . . . . . . . . .••. .•. .•. . . . . . .. .. .•61.95

See your del le, Of write :
Barker & Will ia ms on, Inc . ~

Clnal Street, Bristol. PI . 19007

••••••••••••••••••••••••••••••••••••••••••
: CASH PAID .•... . FAST! :
: For your unused TUBES, Semiconductors. RE· :
: CEI V ERS. VAC. VARIA BLES. Test E q u ip- :
: ment, ETC. Fair Deal ings since 1938. Write or :
: ca ll now! Barry , W 2LN I. :
: BARRY ELECTRONICS, 512 Broadw8Y, New :
• York, N. Y. 10012. 12 12·WA 5-70oo1 (We buy •
: fectory termin.tio ns &i f rom individ uals!. :••••••••••••••••••••••••••••••••••••••••••

, 2 WA TTS OUTPUT

• 6 CHANNELS (comes with 94 & 34)

'DEV. + 15KC

'RECEI VER SENSI TI VITY I uV FOR
20db OUIETING

, DOUBLE CONVERSION REC.

STEWART ELECTRONICS
P.O. BOliC 6 3 34, TO R R A N C E , CA 9 0 5 0 4
( Please inc l u de $5 .0 0 for po stage and hand l ing)
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Fully Solid-State

BANDERS from SWAN
You've asked for them and we've got 'em ! Now ... with the price down
where you'll like it ... you can work your favorite band with reliable simp
licity. And why not? These single sideband transceivers are a naturally new
follow-on development from SWAN's recent breakthrough to fully solid
state-of-the-art multi-band rigs.

Containing FET's, IC's, Operational Amplifiers, and NO tubes, these
All-American transceivers were engineered especially for the mobile ham
with the XYL in mind. The refreshingly new panel styling of these units
blend handsomely with most car interiors.

,; Operates directly from 12V DC ,; 15 Watts P.E.P. Input
,; SSB and CW modes ,; S-Meter
,; Transmit AlC ,; Smooth AGC
,; No tune-up time required ,; No transmitter tuning

. .. Just flip on the power and you're on the air with . . . virtual elimin
ation of front-end overload, distortion and cross-modulation .. . AN D
. .. infinite VSWR protection from an open to a short circuit!

Brighten up any day you 're on the road by enjoying the "extra-pleasure"
mileage a SWAN Mono-Bander can give. Whether you're on the way to or
from the daily grind, travelling cross-country, or just cruising around ... be
sure your everyday companion is a Mono-Bander from SWAN ELECTRONICS.

These models available:
SWAN MB40 (7.0 to 7.3 MHz) $249.95
SWAN MB80 (3.5 to 4.0 MHz) $249.95

Accessor ies include:
SWAN MBloa ( 10 0 Watt P.E.P. solid-state Amplifier usable from 3 to 30 MHz with

appropriate filter . Prov ided with one filter. P teese specify band when ordering.) •... $139.95
SW A N MB200 ( 2 0 0 Watt P.E .P. solid -state Amplif ier usable from 3 to 30 MHz with

appropr iate filter. Prov ided w ith one filter. Please spec ify band when ordering ,) . . .. $209.95
Add it iona l filters available.

SWAN 55· 1200 ( 1200 Watt P.E.P.• tube type, Linear Amplifier) • . . . • • . . . . . . . . . $299.00

Financing is available. S25.00 down puts a SWAN Mono-Bander in your car if you take advantage of
Swan's Credit Service. Write directly to us for details on how easily you can qualify for this service.

& S IM'A ItI
~ ELECTRONICS

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

96 • CO • April, 1973



Model HR·212 $259 Amateur Net
Includes microphone, mounting bracket and factory

installed transmit and receive crystals for 146.94 MHz.

I
I

R.egenoy a Meter FM-Arnerioan made at import prioes

Instant access to 144 frequency pairings with
20 watts out on the new HR-212 twelve channel
2 Meter FM Transceiver by Regency

Specifications

Power Output: 20 watts
(nom.) a113.8 V DC

Frequency Range:
144-148 M Hz

Channels: 12;
crystal controlled

Sensitivity: 0.4 uv,
20 D8 q uiet ing

Spu rious Rejection: 60 DB

for all your 2 M eter FM needs

Model AR-2 Amplifier boosts
2 Meier fM output powe r
300% .
$11' .00 Amateu r Net

Model HR-2A 6 channel
transm it, 12 receive 2 Mete r FM
Transce iver with 15 watts minimum
output. $229.00 Amateur Ne t

Model HR.2MS 8 channel
TranscanTIol w ith signal searc h
reception and 15 watts minimum
output. $31'.00 Amateur Net

E ~~Cij... Electronics, Inc.
7900 Pe nd le to n Pike · Indianapolis, Ind iana 46226

Regenoy a Meter FM-Axnerioan xnade at import prioes

I
•

,
~tJ

$134·95
PPd in USA & Canada
Money back GuaranteeSUPERMatch

E-Z Match Tuner
t '

*
* SWR Meter 03',* Power MeterI = ~

I * Dummy Load
* Antenna Switch

I * 350watts PEP
Clean u p the unsightly
tangl e o f w ires aro und
the shack and your wife
will t hink it' s beautifu l

~ WJ ~~~:~.!1:~!~,g,rics- -.-.. Send for FREE Literature

•
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0669

H.1. is having an 8 cents SAL E -- to help you shop by mail, this
and every month. 8 cents (for a stamp) will buy any help that I
can provide to make your hobby more enjoyable. How can
I help YOU?

AI McMilla n, wlI'JJ K

73,R
The H.1. -SAVING
about it .

PLAN can save you big money too! Ask

Bank - Americard
Master - Charge

Phone (712) 323-0142 (Noont5 PM, Tues. - Sat.)
Box 864 Council Bluffs, Iowa 51501

• eXCELLENT VOICE QUALITY

ColIi.._ Huth Sl39.95
Ot'lkl T4K!T4XB ,S15o',9S
Or.k. TR3!TA4 S11)9.95
y Sl39.95
Kenwood H •••$I3995

Add S'lro T•• In W....."""on

• SPLATTER FREE, NARROW BAND OUTPUT SIGNAL

USE A MAGNUM SIX
THE auAlITY R F SPEECH PROCESSOR

• 4 TI MES THE SSB POWER ON ALL BANDS

• ADDED PUNCH FOR PILE ·UPS

WORLD OS LBUREAU

SUBSCRIBE TODAY

Nu .,igmn Alp"n
International Amateur Radio Frater 
nity . Memberships now available. In
cludes wall cert if icate. Newsletter. 1.0.
card, nets, OX. and more. Send for
free brochure. now'!

Box 310 Dept. O. B0 51on. Mass. 02101

5200 Panama Ave.. Richmond, CA USA 94804

THE ON L V Q SL B U R E A U to handle .all of
your QSLs t o anyw here; next door, the next
st .. te the nex t coun t ry. the whole world. Ju st
bundle them u pC please.Iff.loge alphabet ica Ily }
and sendth.mlo us wit h ~ym.nt of S¢ each.

I

• SOUD STATE DESIGN

• PUT YD UATRANSMITTER r D WORK FOR TH E FIRST TI ME
IN ITS LIFE. POWE R UP WITH A MAGNUM SIX FOR MORE
ADD EC. POWER PER S THAN ANY OTHER METHOD!

.. __ ........_,-
5@onofor FREE Broch ure

Communication Technology Group
3121 8 Pacific Highway South
Federal Way. Washington 98002

PASS FCC EXAMS! _"' ,""""--'113
1. ...-.-.'· '"" FCC F_ • _ c...11_.__.. Ioc:__..._ _ ,,,,
p . <", , , -.._c_ ..,.._
_ ...... f CC __ ........ "'So' f. S_ .... h..,- -

EXAM
F.C.C. MANUAL
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MM-8000 DELU XE
MEMQRY·MATIC 8000-Th~ keyer that p-orec t s CW Into a
new drmensron. Capaclly to 8 1000-bi t reprogrammab le
RIW messages. In any contest t hIS keyet" ...... ill " really score for
you ," $39 8 ,50-· 2500 btls. Add . memories avaI lable.

M EMQR V·M A TI C 500B-The keyer thai has more storage
and feat ures than any other co mperebrv- pr iced k eyer. Choice
o f 500 or 800blt r eprogrammable R/W memory . 500 or 800
bits. $1 98.50 or $219.50 .

SPACE·MAYlC 2 1B- The SWITCHA BL E keyer that gIves
you " eight- k eyers- in·one." With i ts ce-tecttv .nmed code you
will have a dlstmguished "profess ional " fist , It is the u nbeet 
able choice o f non-memory kevers. $89 .50.

****************************
FREE TO CO SUBSCRIBERS
****************************
Advertising Rates: Non-commercial ads are 10
cents per word including abbreviations and ad.
dresses. Commercial and organization ads are
35 cents per word. Minimum charge $1.00. No
ad {non-subscriber! will be printed unless eccom
panied by full remittance. Free to CO subscribers
lmaximum 3 lines per month l. Recent CO mail 
ing label must accompany ad.
Closing Date: The 10th day in the third month
preceding date of publication. Because the adver
tisers and equipment conta ined in Ham Shop
have not been investigated, the Pub lishers of CO
cannot vouch for the merchandise I isted therein.
Direct all co rrespondence and ad copy to : CO
Ham Shop, 14 Vanderventer Ave., Port Wash·
ington, New York 11050.

EXCITING NEW KE YE R S

• • • •

[II] SEN D FOR FREE CA T A L OG

OArA ENGI NEUUNG. INC.• 55501 POl l Rov'. RCNId

\ WRITE FOR NAME OF NEAREST DEALER

CRYSTALS
the "long playing" crystals

BOMAR CRYSTAL COMPANY
201 Blackford Ave ., Middlesex, N. J. 08846

Phone 12011 356·7787

The finest crystals you can put to work for
you come ' rom Bomar! Precision ground,
highly active quartz .•. each crystal ex·
ceeds FCC regulations fur frequency toler
ance by 40%. With a Bomar crystal you're
right in the middle of the channel with
clearer signals and no drift ! Lung life is
assured by hermetic sealing with ingredient
Double·N.

AVAILABLE FOR ALL POPULAR
2-METER TRANSCEIVERS

CRICKET 1-The fX)pul arty·priced IC keve- ...... i t h more tee
tures for your dollar than al l the o t hers in its price range.
Fat igue-free sendmg. Clean, crisp CW at all speeds. $49 .9 5.

OTHER D. E. PROD UCTS

HF & VHF Freq. Stds. Electronic CW Keys
Meteor Scaner Timer 16G-10 M & 2-M Preamps

Drake 2 -C rcv r like n ew w / o r ig. c r t n & man. $ 19 O.
J ohn son Adventurer t r x & Heat h V F- I $3 3 . W B2·
C PH, 216 Windi ng Way. Morrestow n , N J (609 )
23 4·01 16.

M ou ltrie Amateur Rad io K lub, 12 t h A nnua l H am
fest . Wyman Park , SU ll ivan, I ll in o is, A pr i l 29, 1973
Indoor-outdoor m ar k et. Ticket do nat ion $1 in ad 
vanc e · $1.50 at t he gate. F o r infor mation writ e
M .A.R.K. Inc. , P.O. Box 327 , Mattoon, IL 6 19 3 8

WANTED: A H ewl ett Packa rd 410 B meter an d
Sams AR Man ua l s to c o m p let e a set . P. L. Wi llia ms,
106 S. J eff erso n St. , Lewisb u rg, W. V a . 2 490 1 .

Li near Bui lders send SASE for L o-Pr iced List of
Hi-Power parts. MACE, 86 0 0 Sk y li n e Dr. , Holly
wood, CA 9 0 0 4 6 .

CREATIVE Q SL cards. Persona l attention. l rnaq i
native new designs. Send 2 5 c. - Re ceive cata log,
sam p les and refund co upon. Wi lkins Pr in ti n g, B o x
787 ·1, Atascadero , CA 9 3 422.

QSL, SWL, WPE card s. Samples 2 5 cen ts. L og
b ooks, fil e ca rd s. deca ls. Ma lgo Pr e ss, Box 3 75 ,
Toledo, O H 43601.

SELL: Drake 2 A $ I 25 . K 8 AAB, 4 9 94 St at e Rt.
59 , Raven na. OH 44 266 o r phone CLev. 486·2 5 2 1.

WA NTED: 4CX250B's or 4CX2 50R ·s. State the
manufacturer s name and pr ice and age. W B5GMY,
Gary, Rt, I, Box 16 2 , Weimar, TX 78 9 62 .

QS Ls. Second t o none. Same d ay serv ice. Sam p les
2 5 cent s. Ray, K 7 H L R , Box 3 3 1 , C learfie ld, U ta h
8 40 15 .

TRADE : Mint S R·2 0 0 0 for SR40 0 and $ 300 o r
HT·4 4, S X · I I 7 and $ 3 50 or SUbstitu te 3 0 L· I , SB ·
220 f or cash . W5 RKT, 9 0 0 A S p r i n g V a lley Plaza,
Richardson, TX 75 0 8 0 .

TECH MANUALS for Govt su r p l u s gear only $6 .50
each; R·3 8 8 /URR, R·3 90 /URR, R·3 8 9 / U R R, R.
22 0 / U R R , TT·6 3A/FGC, TS·497B/URR. CV·59J
A /URR , R·2 74 /FRR. H undreds more. Send 5 0
cent s (coin) for 2 1 · page l ist. W 31 H D, 4 90 5 Roa nne
Drive, Washington, DC 20021 .

QSL'S "Brownie, " W3 CJ I , 3 1 1 1 Lehig h, Al lentown.
PA 1810 3 . Ca ta log 25 cents.

Rubber address stam ps. F ree cata log. 45 ty pe
st y les. Jac k so n ' s, B ox 44 3 F , Frank lin Pa r k , IL
601 31.

SELL : Apac he and SBIO, Per f ec t c ondo Pe r fect
HQI 7 0 Best Rea sonable Offer . K 20DZ, Audubon,
NJ0 8 1 0 6 .
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fo rmer ly Texa s Cr ys ta ls
Div . Wh i teh al l Electronics Corp _

1000 Crystal Drive
Fort Myers. Florida 33901
4117 W . Jefferson Blvd .

los Angel es. California 90016

100 • CQ • April . 1973

HT-200 Motorola Handi-Tal kie 16 -76 34 -95 ch ar
ger case $ 350.0 0 o r best o f f er . WAf/WVK, 100 1 7
Dia m ond Dr., Ri verv iew, MO 6 313 6 .

SELL: Hammarlund HQ·1 50, $ 125 an d Vikin g va i
iant , $100. G oing m obile. K 4JXP, Bo x 383 6 ACS,
G astonia, NC 28 052 .

KWM-2..l 5 16 F-2 , excel len t con d i t io n. W il l sh i p .
$55 0 . K. D oege, 3 421 N. Paiute, Phoeni x 85251.

MODERNI ZE FOR PEANUTS! Fra me and display
QSL's w i t h 20 pocket plasti c h olders. T w o f or $1,
7 f or $3. Prepaid, guaranteed, U n iversall y u sed and
app roved. O rd er n o w. TEPABCO, B o x 19 8Q, Gal 
latin, TN 37 06 6 .

A N TI Q U E radio equ ipment sale and swap session ,
dinner an d program, A .W.A . Spr ing M eet, April
7 , Cana nd aigua, N . Y . Writ e for detail s: Lincoln
Cu ndall, W2 Q Y, 69 Boulevard Park wa y, Rochest er,
N Y 1461 2.

SA F ETY BELTS T ower Cl imbing, N ylong (new),
L an yard / sn ap (u sed), $23 .50 . Lin k, Rt , I I I , Mon
roe, CT 064 68 .

19 73 Hobby Electro n ics Directory . Hundreds o f
com panies, product s, an d services. Parts, su r p l us,
t est eq ui pmen t , plan s, kit s an d m ore. $ 1 .50 . N ew
ca l E n terp r ises, Bo x 323 K, EI Segundo, Ca . 902 45 .

W E w ould li k e t o cor respon d w it h many ra d io
amateur operat ors in the United Sta t es. The pu rpo se
o f o ur c tu o is t o make fr iends through radi o and b y
ma il. Please gi ve u s letter s t o the fo l lowi ng address.
THE GR E EN CLUB, Z.C.-59 1 1·25, Shinonome,
Sak a i, Osa ka , Ja pa n. C l Ub M anager, Masua Inoue,
JH3 BC Z.

N O Vi C E GEAR f or sa le : Eico 720 x m t r , H eath 
HR-I O recvr, x ta l ca l ib rator . W i t h man ua ls. W i ll
shi p . Wayn e Goldsmith, WA2MZR, 72-35 Li ttle
N ec k Pk w y, Glgn Oaks, N Y 11 0 04 .

Swan 350 , x t at caub. , se lecta b le sideband, ext .
M ars osc. , H y-Gain all b and HF coub tet A n t . , AC
& D C p o w er su pp lies $395 . Drak e W 4 wattmeter
$39 . SX IO l rece iver $99 . G l o be K in g 500 B xmt r
(idle since 196 6) $75 . New V aria cs su per ior 15A
and G en. Radio 20A $39 each. Yo u Sh i p . R. O.
D avi s, W9 KK, RR I, Colfax , IN 46 03 5 (3 17) 324
2 442 .

W A N T : 19 30 v i n tage x m itter co i l fo rms, var ia b le
and m ica ca pa ci tors, sockets, etc. Bu ilding W6SA I
19 3 4 r ig. CQ N ov.'7 I . Cohen, O LAA , D et . N o . 3,
Box 151 2, A PO, S. F ., 96 525.

FOR SALE: 5 ba nd H eath H WI 0 I w / PS and SB
600 new, co m p lete, exce lla n t , f o r cas h o r w ill t ak e
Heath Freq. Co unte r . Art St ree ter , 16 19 H oliday
PI., B o ssie r City, LA 7 I 0 I O.

H A M F EST - Wa isash Cou n ty A RC F ift h Ann ua l
Hamfest, Sun d ay M ay 20 , rai n or sh ine. Adm ission
is sti ll on ly $1 . Flea mar k et , f o od, t ech tal k s, and
much more. F o r i n fo r mation , w ri te Bob M itt ing,
66 3 Sp r ing, Wabash, IN 46992 .

Will sell o r swa p 5 8 -1 0 I w / power su p p lies, s peake~

and m obile brack et f or 2 meter stat ion . G o in g V H r
WB4LJT/ 5, 11 1 5 Wa ller , Bossier , LA 7 1010 .

WANTE D: H X -5 0, HT-3 2 or HT-3 7. W8K BN , 5 6 5 7
N . Portsmou t h Rd ., Sagi naw, Mich. 48601 .

WANTED: Pre-w ar National N C-10 I X . Pr e-war
H ammanu n d Comet Pro . Pr e-war Collins t ransmit
t er. Wr ite B ill Orr , W6S A I , ca re of EIMAC, 30 1
I ndu st r ial Way, Sa n Car los, CA 94070 .

T R ADE: 8 MM Movie o u tf i t , m in t : fo r M in t 5 8 
2 00 ; 5 822 0 ; 30 Ll Li near. Repl ies A nswered. W A ·
\JG Y X, George, 1 4 22 So. Pear t, Independence , MO
64055 .

Elect ronics Equi pment ; T est Equ ipment; Panel
M eters; Connecto rs ; Ca pac itors; T ubes; T r an sist o r s;
et c. I nqu iries I n v i t ed . a . F . W illia m s, P. O. Bo x 70 5 7
N orrou e, VA 2 35 09 .

Speech am plif ier f o r H eath 5 8400 and 58401 p lug
i n m o dule A U 3 , no w iri ng n ecessary. $ 14 .50 . Am
er ica n Sa les Compa ny, 535 8 Flor ia Dr ive, Swa rt z
Creek , M ichigan 4 84 73 .



FOR SA LE : A t w ater -K ent home b r o ad ca st rec eiv
er, needs speaker a nd re pairs. Tak ing offers . Dea n e
Neit zel \ Rt 3, w eteetow n, Wise. 5 309 4 . Ph one 414 ·
261-29 s ,
L a fa y e tt e S.W. Radio, Md HA230 , 550 kc . to 30
Me. on 4 bands. LIN S40. R. Garcia Rt. I , O ff
C o n t in ent a l R d •• Na pa n o c h , NY 1245 8.

QSL SERVICE·for sta teside amateurs. Our charge
2-1 /2 cents per card. For i n for m atio n contact: Q
Al D E. 3 21 Main St., Water town, M A 01 2 72.

Mix plea su re with p lea su re. 19 13 Hamburg Inter
na t io na l Hamfest on Sept. 15 only 45 m in u t es
from fabulous N iagara Falls. RV parking for week
end only $2.50 with hook-U p. Details: Valerie Or
s era, K2 KQC, 11I 7 Main, Hamburg. NY 1" 0 75 .

EvanSVille. Indiana T ARS Hamfest Sunday. May 6.
191 J ... H grounds, highway .. 1 north 3 miles. Auc
tion, overnight camping, Ladies' bingo, r eser ved flea
market booth s, a ir co n d i t io n ed. A dvanced registra·
tton. For flyer contact Robby W9MKZ, 502 S.
Lincoln Par k Drive, Evansville. IN 4 7714 .

WANT OLD RADIO TRANSC RI PTION DISCS.
Any size or speed. Send full deta ils to W7 FIZ,
LarrYj

75 54 13 2 n d Ave. N.E., Kirkland, Wash .
9 803 •

22nd ANN U A L Dayton Hamven tion will b e h eld
on Apr i l 211, 19 7 3 at w ampler ' S Day ton H ara Arena.
Technical sessions, ex hibi ts, h idden t ra n smitter hun t
flea m ar k et and specia l program for the X V L F o r
in fo wr ite b ayt o n H amvent io n, D ept. C, Box 44 ,
D ayton, OH 45401.

BRAI LLE DIALS for the bl ind (a t c ost) o n Drake
Transce ivers an d Dra k e twins and VFO's. R emove
k nob , sl i p on Bra ille d ia l and r eplace knob, that's
all. Please state model type. S2 .0 0 e a. P.Pd. V er·
non Page, W8 E XJ, 1969 Manz St. , Muskegon, MI
4 944 2 .

MAGA ZIN ES F O R SALE : CQn 3 jQST/HAM RAD
IO issues at 10 cen ts each (plus sh i p p i ng) from
Lockheed Ham ClUb, 28 1 4 E:mpire, Burbank, CA
9 15 0 4. Send list and c heck. Avai lable issues and
any r efund due will b e sent promptly.

Did y ou know that n ew su p p l emen ts t o the book,
"CQ V L ," are n o w ava i lab le? They bring the book
up t o date wi t h Y L R L O ff icers through 19 7 3 an d
the 6 th V LR L Convention, h eld a t Long B each in
M ay '72 .lf y ou have a copy of " CQ Y L " and wou ld
l i k e t o ad d the n ew su p p lements ( t he pages are
" slotted " so t hey fi t directl y in to the "CQ V L "
sp ira l backbone) , d r op a note with you r request t o
au t hor/ publisher, W5 RZJ, L ou isa Sando 4417 •
11 th s r. , N W , A lbuquerque, N M 8 7 10 7 . Pl ease en
close two 8 cent stam ps t o c o ver cost of m ail ing.
The one ,and o n lv b ook about Vl,..S i n ha m recno.
"CQ YL " co n t ai n s 2 1 chap t ers, o ve r 600 pho t o
graph s. brder your autogra phed co py, or a gift
copy, from W 5RZJ, $3 .00 po stpaid .

A T TENTION: SW3 Fans rebui lders: I have t ubes
for a ll models Price $ 5 .00 ea. Post pa id U.S.A.
W A\1TUD, p .O. B o x 15 8 , Hopkins, M inn. 55 3 4 3 .

SI DEWALK S A L E-Every f irst Saturctav-ocw in its
fourth year. Turn your su r p lu s electron ics into cash
at the Southwest' s leading ham store- it's FREE!
E l ec t ro n ic s Center, I nc . , Dallas, TX 7520 4.

FOR SALE: H all icrafter·5-95, high band rece iver
w ith sq uelch . verr good cond itio n . $4 0-wi ll sh ip
i n US. WB5FLS-8 7-8 7 2 -5 23 7 .

W ANTED: Hetucretters M odel WR-3 00 0 receiver.
Fred Haines, 1 3 2 R ural Ave., Lew isburg, PA 1 7 8 3 7

Thunderbolt Linear with two 4-4 0 0 and three PL
1 75A tubes-$ 200 .00; Johnson KW Matchbox w i t h
c oupler·$ 9 0 .0 0 ; Central E lectron ics 2 0 0 V ·$ 3 2 5 .0 0 ;
Central El ectron ics MM 2 ·5 40 .0 0 ; 20 M s er "ret - ex
M odel 2 0 M5 36·5 20 0 .0 0 ; T el rex Rotator M odel TS
43 5-RIS-SI 50 .00; 7 0 ft . 3 post Aermoto r "ro wer
5 10 0 .0 0 . W9 U ZC, Southwest A cres, R R 2, Harris
b urg, I L 6 29 46 (6 18) 25 2 ·7 06 4.

S ELL: Heat h SB-200 ; E xpert wiring, very l i tt le
use. 5 200. WB6WA D , 17 0 19 Ardmore, B ell flo w er,
CA 9 070 6 .

SALE: Antique BC receiver 1929 v intage. Unkno wn
mfg. Tube line up 26 , 27 ,26 , 7 J A·80 . Make o ffer.
K 7HG Z, 641 0 W. Sell s Dr., Pho en ix, A Z 85 033 .

T w enty years C Q , Q ST, magazines for sa le cheap .
Want vernier dia l f o r 75 A 4 , re pa irable E ic o 1 5 3
t ran sceiver. W1 0 1, 6 6 3 3 E. Palo Ver de, Sco ttsda le,
A Z 85 253 .

A m eco Converter Model EN144 ·30 .5 , 3 4 .5 and a
P.S l . Po w er su pply and 5 -6 054 tube s $45 . PPa id .
W8 F O X. 2 113 7, Goddard Rd., T oledo , O H 43606.

SELL: Super Hustlers. Excellen t sha pe. 3 mo old.
20m $1 2. 11 0 m 516. Wi ll shi p . W BIICEB, 140
Spauldins Pt., Jecksonvtne, I L 62650 (217 ) 2 4 5·
774 2.

SELL: Motoro la Portable Test Set TU5 4 6 excellent
condition co mplete $150. WA6ED Q , 19 72 5 Ave.
300 , Exet er , CA 9 3 2 21.

TRAD E : II m m Movie outfi t , mint; for Mint SB 200
5 8220.30 U L inear. Rep lies answered. W A \JGVX,
Geo rge, 14 2 2 So. Pear l. I n dependence, MO 64055 .

WANT: SB-<CO t o r o t her SSB xmitter or xcetvee.
H ave gear, part s, t ube s, etc. to t ra d e w /casn. Adam s
14 02 West J3 t h st., Pan ama City, FL 32401.

WANTED: M int SRR-J 2 r eceiver also a Johnson
2 5 0-<C2-1 "T" pad a ttenu ator (2). J . G y san, 53
Lothrop st., B ev erly, MA 0 19 1 5.

P.C.·s from y our ar t work, o r f rom c o n struct i o n
articles in Ham Per iod ical s w hic h conta in a f u ll
size rev-out, Wr ite: D . L M cClaren, WII UR X, 197 21
Maplewood Ave., Cleveland, OH 44 135.

SELL: NC·2 70, sse 6 · ha m band rece iver, mi n t
con d o $110. Globe VHF 6 2 ,5 0 watt 6 &2 m. x m t r
excellent $5 0 . Both w ith manuals. F O B. K 3PRE
Ed Kowal ski, 33 0 0 Chesterfield, Philadelphia, PA

WANTED: Pol ic e &. Fire receiver with auto. scanner
Rea sonab le. Mint desired. Jeff Krueger, W N 91 HB
8 8 6 4 H illside, HiCkory Hill, IL 604 5 7 . '

ORLA N DO HAMFEST and SOUTHEASTERN F M
CONVENTION, J une 2 , 3 . The "Big One"·2 5,OOO
sq. ft. atr- condmonec ex n tb tnon and flea market
at Orlando E xposition Park. A ll major eq ui pmen t
o n d i splay and for sa le by leading manufacturers
an d d ealer s. Pr izes ga lore! Fun for all! Bring the
family eton a • en joy Disney W orld, Cape K ennedy,
Cypress G arden s, Atlantic, Gulf Beaches. F M R e
p eater meetings ARRL F orum FCC r epresente
t ives, QCWA, A W A , MARS, O O T C gather ings! Pr e
r egi ste r en ti re fam ily Sl .oo • send t o Orlando ARC,
8 02 4 Charl in Par k w ay, O r lan do, Fl orida 32807.
Va l ida ted ticket ret urn m ail . R eservations, ra tes,
sing le t o t w in d o uble $13 · $30 , Cham ber of C o m
m erc e, Convention D epartment, P.O. 8 0 x 19 13 ,
Or lan d o, F lorida 3 2802.

V HF·UHF construct ion articles an d avai lable low
cost pa r t s kits d escr i b ed in V HF Com m un icat io n s
Magazine. L et us know your need s so we can quote
p r ices and send ot her information. Specia l offer to
new SUb scri b er s, 1969 through 197 2 wi th binder
i nc lu d es subsct tottcn for 1 9 7 3. a ll f o r $20.25.
Same offer wi th 1913 by air mail for $ 21.50. 19 73
only 54.50 , by a ir $5 .75 . Sample copy, 5 0 cents.
VHF Commun icat i ons, Bob Eide, W IJENC, 5 3 St.
Andrew. Ra pid City, SO 5 7 1 01.

T h e R o c ka way Amateur Rad io ClUb A n n ua l Spr ing
Auction w i ll be held Fr iday evening, April 27 at 8
P.M . at the H all of Science B u ild in g, World's Fair
GroundS, Flush i ng, NY. D o o r s w i ll be o pen at 6
P. M . to accept it ems for the sale. SI .0 0 donation
accepted at the door.

W ANTE D : A co p y of the March 1972 issu e of CQ
t o c o m p let e m y collect ion. Please co n t act A n d ers
R osengren, Se x mansveuen 3 , 5 ·230 30 OXI E, Swe
den. Thank y ou.

CANADI ANS Free J20 page E lectroni cs Catalog.
ETCO, 464 A M cGill , Montreal.

WANTED: Drake R4 ·A, T4 ·X. M S-4 , A C·3 in very
good electr ica l and mechanica l concx . Can p a)'
5 550 . AI Shrago, WB4KQV/4 , B o x 4 814 , 0 .5.,
D u r h am , N.C. 2 77 0 6 .
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WANTE D : A R C-5 R ece iver, m ica t er m in al st r i ps,
W6 B L Z , 5 2 8 Co lima St. , L a Jolla. CA92 037 .

KWM2 -AC/DC-P.S. M o b i le m o unt , b la nker , Qfiltr,
Manua l s $795 . N C3 0 0 $95 . F r ee l ist : Perera, 410
Riverside Dr., N. V. C. 1002 5 .

W A NTED: H eath k i t SB6 40 ex terna l V F O i n an y
cond i t ion. Sta te pr ice & con d o in first letter. R.
M cClur e, P.O. Box 5 20 , F PO , Sea tt le 98 76 6 .

x t nT
F OB

WANTED : Old radi o s of t he ear ly 19 20's, crystal
sets and b atter y o perat ed. N eed n o t b e in wor k i n g
con d it ion. Sta te m od el nu mber o r n a me an d pr ice.
D . McKenzie, 1200 W . E u c lid , I n dian ola, I A 5 0 125

SELL: H Q l1 0 rcvr w ith c lock . ma t ching spkr an d
m anua l R. Oras, W9 ZEW, 3636 S. 59 t h Ave., Cicer o
I L 6 0 650.

SB E·33: Com p l et e, E xc. Condo $ 1 2 5. 9 118 K i l·
b r ide R d., Balt imor e, M D 2 1236. (30 1 ) 6 61 -5 5 8 8 .

F O R SA L E: Galax y G T 5 5 0 w i t h v o x and e/s.
E x c ell en t condx. G. Reser, W A5 W CK , R t. I , Sn y 
der, O K 7 3 5 6 6 .

T R -6 w / NB-MS5·PS Ser . N o. 41 9 f ull x-ta ts mi n t.
con d o M ak e o ffer . WB5 CWB , 262 4 S. W. 69 t h , Ok
lahoma Ci ty, OK 73 159 .

WANTED : Co llins m ech. fi lter in good con d i t i o n .
4 5 5 kc, 3 .1 kc band w idth , pi n F 45 5 0-2 1 . St at e
pri ce i n l ett er. J . St o u ghton , R C A, G B I X m t rs,
B o x 460 8, PA FB, F L 32925 .

F O R SA L E: Swan 35 0 AC & DC su p plies, E x cel
len t con d i tion . B est o/fer . U Sh i p. WAI E U F, 78
D elaw are Ave•• Manchester , NH 03 10 4 .

H eath H W· 12, H W-32, H P2 3 su p pl y and centu ry
m obi le su p p ly $1 8 5 . R . P. T u r n er , B o x 98 Marsh 
allvi ll e, G A 3 1057 .

F OR SA LE : Colli n s KWM2 i n min t co n d i t i o n . $625
G o ve rn m ent M u t ua l Con d u ct ance t ube t est er wi t h
ada pter $ 3 5 . Cash n o t rades. U PS freig h t Collect .
Sha p i ro, 11 3 8 Box w o od, Jenkintown , PA •

Johnson 1 K W rc wcass filt er S I O. H B A R R L SW R
b r idge 1 K W S6. I Ship both . WA3 LPK , 2 3 0 0 L ou i se
A ve., Balt i m o re, MD 2 12 14 .

F O R SALE : K W S-l 75 A-4 , $ 700. SB-4 0 1 , x t a l
pe c k , $ 23 5 . B &W 610 0 , $ 1 50 . OTH E R S. Ja mes W.
Craig, 29 Sh er b u rne A ve., Portsm outh , NH 0 3 8 01 .

28 AS R and KSR Telet ype fl o o r co n so l e c ab in ets
f or sale o r trade. R O Base and L ESO. D.C. H ar
ri ngton, 16 20 Gard ena Ave., F ri d ley . M N 55 432 .

SE L L : M otoro la HT-20 0 Ha ncne-t 'at k te. T -14 6 .3 4
and 146 .94 mHz, R- I 46 .9 4 . SASE f or d etail s.
W4JGO. 6 43 D iam ond Rd., Sa lem , V A 2 4 15 3 .

Mot oro la P3 3BA M 8 W f m w i t h Ntca ds, ant , c har
ger, PL, m anual , spa res, ac ces. $ 16 0 R. D ew ey, 7
Carol ine tn., Ben ni ngton , V T 05 2 0 1 .

T 4 3 GG V t h r ee freq uen cies. H eath co u nt er & sca ler
m an y other go odies. WA5C M C, 2 309 Bull ingt on,
Wich ita Fall S, T X

S E L L: Son ar 2 305 , w al k ie t al k ie 28/88 w i t h n t-cad
b atter ies. c o m p let e ma n ual , can be m u lt i t ree . rea d
ilty. First $15 0 gets i t . W2LX C, BA9-7 9 8 2 .

WANT E D: D ec. 65 Po pula r Elect r o n i cs & Jan. t h r u
Sept. 6 7 E lectron ics Illu strated. Can p ay r easo n able
amount . B o b, 5227 R o y al Dr. , Mech anic sburg, PA

WAN T E D : Drake T 4 X / R4 A . Se ll 3 6 0 0 -0-3 6 0 0
at 1 am p wit h 11 0 /2 20 pri. $25 ,1 .8 a m pS4 0
Paul Bittn er, 8 14 4th St. , S. , V irgi n ia, M N

SELL: SX14 0 & Match ing H T -40 t ran sm itter. 8 0 -6
M et er s. Both $8 5 . R u sselt , 196 8 0 M ountville, Ma p le
H t s, OH 441 3 7 .

FO R S A L E : Sw an 14-11 7 D C po w er su p p ly , $ 10 0
Swa n 5 0 8 V F O, $ 110 . WA6 H Y I, (2 1 3) 32 4 -122 7.

W A NTE D : Co py o f Instruction s o n H all icr after
Rev elver model SX-8 8 . W ri te: F . Crow ley, 278
Car o li ne, D erby, CT 0641 8.

~ ANTENN
~ ROTOR'"
~ TOWER
The HLP·100 is an un i-di rectional
red uced size r otatable log-pe riodic
a nten na array p rovidin g conti n uous
coverage from 6.2 thru 30 Mll z. Low
freq uency elements a re ind uc tively
load ed resulfing in a compac t, rU!l:
Ked st ruc ture wit h hiah S l rt'n~ l hl
wei R' h t ra tios w hile st ill p rovidi nK
hroadband cove rage a nd sll~n i rica n t
forward gain. The rugeed str uctural/
mechanical desip;n eliminates the
need of over-head bracing and with
the addition of a hin ging platform",
a llows simole h iIl I!' C- UP, flip-over e r,
ecr ion. The a ntenna can be posi
t io ned to any a zimu t h when counled
with the Lunar Communica tions
APA·! Rotat or.
• Optional Accesscrv .

THE APA·l ROTATOR is ideal (or
oreint ing la rge a rrays o r multiple an
tenu a s o r b road ban d ant en na s reo
q u iri n 'l' torque ca pab ilit its beyond the
ca paci ty o r most rotators currenrlv
a va ilable. Th e un it is designed {or
d irtct llloll nt in l{ to sup po rt st ruc ture.
Antenn a mo unt s on top o r rotato r
wit h . no additional bea ring s or p la t es
requ ire d .

A st r ipli nr- hea ter with the rmosta t
assu res con t inuous a nd reliable ope ra
t ion in a ll w eather condit ions.

w hen rota tion is a req uirement ,
the A PA.1 is the a nswer .

THE 5T a nd 5S T OWER SERIES
consists of complete su p por t stTUC
turcs fo r m ounti ng va rious types o f
a nu-nna/ rotator sys tems . S u p p o r t
st ructures are desianed in accord
ance with EI A-RS222A specifica tions.
All steel pa r ts a re hot d ip ea tvan 
lzed afte r fa b ri ca t ion . ST kits inctud e
towe rs , guvs , t ll lnhu('k l (' ~ , h ingt d
ha st' . a nlt'nna / I'ota tor mou nting pl ates
and all hardware necessa ry fo r com
pl ete ins talla tion . Tile 5S k it s are
sel f- supeorring and incl ude tower
ha ~E' . bolt s, mo u nt ing p lat es, and
ha rd wa re requi red fo r insta lla t ion .
Both SaiE's a re a va ilab le in ht ight s
rang ing fr om 20 th r u 200' in 10' in
r- remen ts. Su pport st ruct u res fo r spc
r- ia l applica tions al l" also availab le .
Total 5 yst E'm purchases r esult in
substan tial discoun ts!

AW'q 2301 BRIDGEPORT DRIVEMU SIOUX CITY, IOWA S1102

aI:I:Ii1 Phone N o 712/ 25,j -8946

COMMUN"ArlOHJ

res-
*IOTAL COMMUNICATION

.E.ACKAGE AVAILABLE
FOR AMATUER/
COMMERCIAL/MILITARY
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S ELL: Dra ke TR·4 , fact N .B., AC power, MS4 ,
FFl .2 yrs tic. excellent. $ 42 5 . WA2 NVV, 3 4 L arch,
Hicksville, NY 11 801 .

WANTED : Heath w att meter , digital c lock st at io n
console. T om D ornback, K9 MKZ, 2515 COllege
Road, Downers G rove, IL 60 515 .

SWAP: Good Gonset 6 meter Communicator II or
H ar vey -Well s TBS-50 O. W9 EOA , Rt. 3, Box 20 0 ,
L a Crosse, Wise. 54601.

FOR SALE: Have j u st one left. Delu xe var iab le 0 to
3 2 kilovolt DC power su p p ly made by vottrontcs.
Co st SlOOO, specia l at $ 200 FOB. Sly, 2 11 Santa
Mar iana, L a Puente, CA 9 I 1 46 .

WANTED: Manuals f or following equipment : Heath
Signal Tracer , National SW4 rcvr, Nat i ona l NCI OO
AsD. r cvr, an d others. Will buy borrow or copy
Can you help? W2G HF, 45 Allen Dr ., W ood sto ck
N Y .

NCX·500 seve, $ 250, Lab Test Equ ip., sen d for
list, 5 4 0 Stony Broo k Dr., Somerville, NJ 0 88 16.

S ELL: Waters W ide Range Attenator Model 31 -1.
D C to 22 0 Mc. $1 2 . W2ASI , 15 Kensington Oval ,
New Rochelle, NY lO B0 5.

SELL: Swan 40 0 , 4 20 ,406 , VO X , and p o w . sup.
$ 42 5. H ea t h twoer $ 3O. All excel. Pick up p r ef er red
K 9BQ L , 2 06 sweetbr tar, Plan o , IL 60 54 5 3 12 ·
5 22+11 663 .

H eat h F act o ry aligned H. W. 16 and VFO HGI0B
$150 or b est o ffer. C. Robertson, 114 7 Harbor
H ill s, Santa Barbara , CA 93 109.

WA N TE D : Comdel CsP-II . Sta te p r i ce and condx
including shipping. W5TJE, 500 1 Blanchard, Da llas
TX 15227.

WANTED : Magnum six speech processor f o r Col
lins and Robot 80 camera. Mike Lud k iewicz, 143
R " nd Rd., LudlOw, MA 010 56.
/~

WANTED: a -met er schedu les, 14 5 .0·145 .2 , A M I
CW / s sB. Sell : s P-600-Jl1 , s B-620 . K4MsG , B o x

N C 21 9 15 .

W hat Can you work with 1 watt ? Ask W4 VNE··
he's worked 16 co u n t r ies ! Read about i t i n the
Milliwatt : National Journal o f Q RPp, Ade Weiss,
21 3 Forest, Vermill ion, SO 51 0 69 .

DRA K E 2 NT, year ol d, manual. 12 x tars $1 25 .
X m tr, HT-4 4, w / ps, manual, $ 200. R . Motta, Ken
tuc k y Ave., Warwick , RI 0 2 88 8 .

W A NT T o b Uy Mi ni·products 20 -15 - 10 m inia ture
beam. Have sP600JXl rec-atso T M C mode. sE L
R EC. Make offer. P. Patter son, 600 3 Bryan Pkwy.,
Dallas, TX 1 52 06 .

H eat h sB30 3 with matching spkr and CW filter
$2 80 . N C X 5 MK2 wi t h matching N CX A $330.
Gonset Comm I V (6 m eters) $12 0 . SAS E gets com
plete l ist . Colella, 10 5 ·1 8 1 3 1 st St. , Rich mond H ill,
N Y 11 4 19 (212 ) 641 ·2559.

W ANT: Old or antique telegra ph gear , st o ck t icker,
QsT's. D. Spence, Bid. 20 3 , Argonne Nat. Lab.,
Argonne,lL 6043 9 .

S ELL OR TRADE: Like new Tunaverter Model
1 82 8 811 8·1 28 m cs. K 80UQ, 26 8 Annis Ct., C hill
icot he, O H 4560 1 .

WA NT: Lin k dormer 624 3, Antenna connector
plUg for ASB·5 receiver. Robert Clark, 1644 Reece
Rd. , Salem, VA 24153 .

SELL OR TRADE: HQ·180A $2 25, Heath 10·18
$65, Remington 700 B DL 300 MAG wi t h Redfiled
4 · 12 x scope $ 2 10. N eed KWS-l and good t est
equ ipment. Winstead, Rt . 3 , Bo x 3 96 , Ph il., M iss.

WANT ED: Ra dio recei vers and wireless gear of
19 20 and o ld er . AlSO, B r ead b oar d Atwatter-sceot
msc., part s. Joe Ho rvat h, W6G PB, 5 22 ·third St.,
San Rafael, CA 9 49 01 .

WANTED: 4CXI000 tube, new o r ecuet condx.
KG OR, 1800 Lambeth Way, Carmichael , CA 95 608

Wan ted: 80 meter cw skeds. K 5M HG16, 419 West
bourne Dr., L A. , CA 90 0 48 .

F o r sa le: HW·1 2 A , al so H P·2 3 A, ac su p p ly , manuals
i nc l u ded , very few hours air t ime, both o n ly $1 50.
WA3 FSL, 215 /177 -931 8.

Computer l og ic modules (NO R, F . F ., I nv., etc),
4 cents each ppd. Spec sh eet w / l 00 o r m ore. Want
ed : 2 M FM transceiver. K 5 BCQ, 5 11 4 Geneva, Fri
endswood , TX 115 46 .

Collins 32 V, very good concx, Sell $ I 00. Sw ap met.
ered I K VA MatchbOX, WI SO, Box 45 3, B r i stol,
CT 060 10.

Send me any an d all news i t ems showin g good
t hings ham s are doing. WAI GFJ, 11 Whitney, Hart
ford , CT 0611 8 .

N eeded: t uning k nob assembly for Model 4350
R M E rcvr. Gerald von Klein , 1 Ursula Ct. , H a li f a x
N S, Canada . W A 9 G V F / V EI . '

Trade or sell : 2 KW HB l inear, tubes 8 13 , 81 0 829 B
Turner Plus 2 m ike, my l ist f o r yours. Wr ite'D. De:
CObert,60 9 Henrietta, G illespie, IL 6 20 3 3 .

Sell: exce llen t R·38 8 w / bunt in product detecto r.
B uil t by Collins $325 F O B. W4 A IS, 300 T h o rn·
wood D r. , Tay lors, SC 29 68 1 .

F o r sale: sRI60 / DC complete $200. May trade _
wanted to bUy Johnson 6 &2 converter . Wr ite Duane
11100 14 · mi le Rd., Battle Creek, MI 49011:

Wanted : Dra ke MN·20 00, up to 5 00 feet , RG8 U,
Magnum 6 for T4 XB. D ave Bell , W6 BVN , Bo x 73 ,
A ltadena , CA 9100 I .

Want : antique radiosL hobby bks. CQ·QST at $1 .20
per year plus UPS. f-IoRC·5 - $ 5. 1 5 M sxeds xtats
tel eg. mill, pen pals. J im Gu nn, WNI QNK OSSipee'
NH0 3 864. ' ,

F o r sale : H eath PS M odell P-17 $6 5. Heath o scu
loscope Model 10·12 $6 5. WAOGON, 373 4 S. PO I>
l ar St., Denver, CO 80237 .

Sell : Heath HA· I O linear 1000 watts PEP mint co n
dit ion and coa x rel ay for transceiver i160 . Sch
wartz, 1 183 Southeast St ., Amherst , MA 0)002.

CEI 0 B , RXI Mohawk r ecv, w i ll Sh i p . C. L Barker
R 3 , Blo omf i eld, I o w a 5 253 1 . .,

Wa nted : T w o 4 E21 A /5 tubes, A lso need Heath H A
14 linear only. N eed not work. WA3GQL 606 Pat-
terson, W illow Grove, PA 19090 •

WANTE D: Presentation ser i es Vibroplex Key m
A ST, H an k Mirt i c, 138 03 Lakeshore or., Cleve.
land, O H 44110 .

H am Transfo r m er s rewou n d , Jess Pr ice, W4 C U ,
507 Raehn St. , Or lando, F L 32 806 .

S E LL: Hall icrafters SR-160 with AC and D C sup
p l ies. Mint. $2 50. Jim Fleming, K9 FRZ, 6N705
Harvey Rd., Medinah, IL 60 15 1.

W ANTE D: Collins 5 00 kc f i lter for 75 5· 1. Jim
Raffert y, VP2 LAT , 529 Bu ck i ngham PI, Lt b ert v
v ille, I L 60 048 .

CANADIANS : For sa le· KW lo w pass f ilter $ 15 .
Cod ax keyer Model 361 w jmercury cells, mint S50
VE3 CKU, 45 Paisley West NO.1 00 3, COoksv ille,
Ontario. 4 16·270 ·30 92 .

SELL: D rak e 2 C, 2 CQ, 2 AC, excellent co nd x .
$210 . W3 CUT , 1 716 Wa lnut s t ., COsh o ct o n , OH
43 81 2 .

WANTE D : QST m agaz i n e f o r t he years 19 16 , 1917
I 9 I 9 , I 9 20 , 19 2 I , and Jan uary 19 22 . W 3 Q I I , 58 99
Barn es Ave., Bethel Park, PA 15) 02 .

F L A : Ret irement O X QTH, House 4 B R 1 Bath
plus M obile Home, 50 ' Windmill. 1 6 A cres w / c reek
$2 2,00 0. K4TIG, Rt. 2 , Box 51 , Hawthorne, F L
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Why not a few extra sta m ped envelopes to the
Bu reau to hel p a f ell o w ham? K6ARE.

Will buy or t rade for o ld rad io &. Wirel ess gear mag
azines , booksL cat alogs. Have o ld mags..! b o ok 8. sets
t o trade. E . n asm ussen , 164 L o w ell ::'1. , Red w ood
City , C A 940 6 2 .

FMRINGO
3.75 db GAIN
AR-2 - $12.50
WORLD'S BEST VHF
FM ANTENNA, IN
STOCK AT YOUR LOCAL
DISTRIBUTOR.

HT-44 , PS150 - $2 0 0 . A lso 7 5 A l t ha t n eeds x t al
osc - $100 . W ill Shi p. K 2TQC, 36 Wood h a ll , Rd I,
Rex f ord, N Y 121 4 8 .

Sell o r trade for V aliant II , Jo hnson SB adaptor &
100 f t t o w er: BC--61 0 p lus many spa r es SOOW AM
or CW 160 t 0 20M : 53 00 . G lobe King 500A & CE
20A, 51 OW , AM o r CW and 75 0 w PE P 16 0 t o 10M
$3 00 . N o Shipping. D ic k , K8 CCV, 547 1 N o-quest
BI ...d ., Youngstown, O H 44 51 5. 2 16/799-5686 .

Trade excellen t D rak e 2 B, 2 BQ, 2 AC f o r go od gen
era l co...era ge r eev. N o r m D ic k, WB2 E HB, 2 12 /
884 -9694. Br o n x , NY.

p L -172 or 829 5 A t ube needed. N ew or sligh tly u sed.
Sen d p r ice & i n f o r m ati o n t o W2 FOE, Sid D eitz
1 4 W ickford A ...e. , Trento n, N J 0 86 18 . '

F o r sa l e: Motorola U5 1GGT 6 m eter FM transceiver
2 f r eq. , w / ma nua t $80 PI'. K. A . Schwieker 11 2 4
O pelika Rd., A uburn, A L 3683 0. '

LET'S COMPARE COSTS

OX ENGINEERING RF SPEECH PROCESSOR

Models are available for Collins 32$
and KWM·2 . Send for f ree data sheet
and name of nearest dealer.

WANTE D : Pre-19 40 radio t est equipment, need not
b e working. James Fr ed , RR I, Cutler, I N 46 92 0 .

W ANT E D : I n r c and/or schematics and serv ice info
on link FM xmtr ty pe 19 06 and FM rc ... r type 1905
WA9VBG, 6675 E. 19 th St., Ind ianapol is, I N D

SWAP: H W32 and H P2 3 po w er su pply f o r 2 meter
F M r ig. Gar r i so n, Box 604 VHFS, War renton, V A
2 2106 .

WANTED : O ld Catholic Lat in Language m issals o r
p ray er b o o k s. WA7 NSO, N ationa l Ca tho lic La t i n ,
H ist or i cal Society , 501 S. A sh St. , Cen t ra lia , W A

WA NTE D: Info o n i m proving SSB reception o n a
G o nset G--66 B r cvr. D . Simon sen

l
WA7 NSO, 50 1

So. A sh St. , Centra lia , WA 985 3 .

Trade S R-2 00 p l us AC f or SR-40 0 , A C pl u s? W5
R KT, 900A Spri ng Va lley Plaza, Ric hard son, T X .

SELLfT RAD E: Heat h SBIO I , 58600 , & H p23 1'5,
exce l condx. Pack age dea l. A Emera ld , 8956 Swal
l o w A ...e. , Fou n ta i n V ly, CA 9270 8.

WAN T E D: 16 0 m eter coils and crystal for 100V or
200V. W. E. Wald SChmidt , PO Bo x 163 , Ca n nelton ,
I nd . 4 7 520 .

H eat h H W -17 w it h F M ada pter fac tory a ligned.
N ever u sed . Curt Jen sen , 15 29 Ha ppiness Dr., Co l
orado Springs, Co lorado.

S A LE: H eat h HW-16 new $90 , J oh n son Phone
Patch n ew $15, Ameco CN -5 0 Nuv ist or con ve rter
$15. WB2DOA, PO Bo x 797 , M etuchen, N J 20 1
678 -7166.

H eath Ba l u n coi l model B-1 $ 5.00. O. Ren w iCk,
24 2 0 Eastview, Saskatoon, Sask, Ca nada.

STO LEN : Ga laxy 300 , ser ia l No. 4 50 5 M 484.
SUbsta n tia l rewar d . Joseph Schwartz, K2VGV, 43
34 Union Street, F l ushing, N Y 11 3 55 .

N eed spreaders fo r t r t-band boom less quad. Pr ef er
fiberglass. O pen for su ggest ions. H. L o wry , K4 V F A
915 Mad ison St., ManChester , TN 37355 . '

Sa le: HQ-14 5 (ex tras) m in t condi t ion $125 . T ech
t r oni x scope, best o fferJ write d eta il s, W7 WE 1 74 0
F a irfiel d, Reno , N V 89:)02 . '

S ELL : Drak e TR3 $275 . AC3 supp l y $5 5 . W B6 
V N R, 7 10 4 D evr o n R idge, Canoga Pk., CA9 130 4 .

WAN TE D: H eath SB-I0 , m anua l & cab les. no j u nk.
G. M . M oddru sh, Jr ., W8 G IV, 600 Beech m ont Dr.,
D earbor n Hill s, M I 48 124 .

Collins KWM2 , 516 F2 supply. Good cond ition.
$550 FOB . Keit h O' Br ien, 8401 N . A tla ntic L-15
Ca pe Ca navera l, F L 32920 .

-sr-..-.-
50

EACH

•

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

• Each will give you 6-10 db average
power Increase

• Each one maintains your signal quality
• But just look at the prices!

FOR BEST OX YOU NEED ALL THREE

so YOU WANT TO IMPROVE YOUR

~9/CNA'~

C~ft
COlI'OUJlO N

THE OXENGINEERING RF SPEECH PROCESSOR $79.50
POSTPAID CALIF. RESIDENTS ADD 5% SALES TAX

DX Engineering
24 55 Chico Avenue South EI Monte, Calif. 91733
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THE PROVEN LEADING HAM AND COMMERCIAL BALUN IN THE WOR LD TODAY

""""" Mi fVIII
w=.la~_.,.. '-____ oJ ..

..
We'll GUARANTEE
no o ther balun, at any
price . has all these

DIUcr features
UNADILLA, N.Y. 13849

Dept . CO

1. HANDLES FULL 2KW PEP AND THEN SOME.
Broad-Banded J to 40 Me.

2. HELPS TVI PROBL EMS By R&(1ucon 9 Coa. lme
Radlllt ion.

3. NOW ALL STAINLESS STEEL HARDWARE. 50239
Double Sliver Plal ed.

... IMPROVES FIB RADIO Bv RedUCing Coa. Lme
PICk UP.

5. REPLACES CENTER INSULATOR. W,thstWlds An
len~ Pull of Over 600 Lbs.

6. BUl l Y·I N LIGHTNING ARREST ER . PrOlects Balun 
Could A lso Save YOlJr Valuable Gear .

7. BUl L l ·IN HANG·UP HOOK. lde.l For Inver ted Yen.
Mult l· Band Ant ennas, Olpoln. Beam and Quads.

NOW BEING USED EXTENSIVELY BY ALL BRANCHES
OF THE U.S. ARMED FORCES, FAA, RC.... CIA, CANA·
DIAN DEFENSE DEPT. PLUS THOUSANDS OF HAMS
THE WORLD OyER

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

Comn in 2 models , 1:1 m.tches 50 or 75 ohm un·
b.I,nced (coax line) to SO or 75 ohm b.- I.-need lo.-d.
4:1 model m .. tche5 50 or 75 ohm unb.-I.-nced (coa..
line) to 200 or 300 ohm b.-lanced load.

..V.. Il".lf .., " U t UOI NG Of .. 1US. 11 No r, OROU
MFRS. Of BALUN S
Tel : 607·369-2985

,

" 'S WHA. T·S
IN SIDE

rH.. r COUNts '

" W2 A U" BALUN $12 .95

w'OT " .u"'.,.,J
..... .. ' .....0
"' •• '10" .

UNADILLA RADIATION PRODUCTS

SWAP: T w o Ea ch: ar onder-rro n cue T V cam era, ITT
m o nito r chassis, ca mera cont ro l. F u lly transist or
ized, rack mounted . For Swan cygnet, 27 0 B In
w orking condition. O b erst e in, 5 5 Knolls Cr escent,
B ro n x 10463 .

HWI 9 ·A Sixer S40. A C and mob ile su pp ly. G . E.
JO 2 m eter base $1 25. WA5H Y A , 120 N oble A ve.,
Roan o k e, V A 24 0 12 .

SELL: M CX-3 NCX~A NCX~O $225 . S X~ 1 1 5 $225
New i n n o x s. Ameco CN5 0W PS- I $25 . CAL M o del
U CX-JO J . KI NLQ.

SELL: SB I0 1 wit h CW fi l ter, SB-6 00 , HP-2 3 A mint
and all manua ls $3 5 0 . N o t rades. W A 6 F T V, 67 27
K illdee, Lonabeacn, CA 9 08 08 .

Swan 25 0 w / 11 7 AC PS $ 180 . Swan TV~2 S1 20 . U
pay shi p pi ng. W B6 N KM, 2534 EI T onas Way, Car
michael, CA 95 6 08 .

..
FOR SALE: L M21 cal. bo ok, A C po w er $ J 5. ou
mont 404 pulse gen. $65. General rad io RF bridge
mdl 9 16AL $135 . H.P. Slot l ine Mdl 8 0 5 A $70.
(5 16) 8 22 -4 769 .

100 Complete Novice Stat ion H R10B rcvr. Knigh t
xmtr, gud co nd x , all misc. tnciuc ed $ 1 35. SASE to
H. Linzer,I 2 Crafton Ct., Malverne , NY 1 156 5 .

SELL: All ied xcvr 25 17 w ith AC/ spk r, $ 34 5 . B ob
O u f on , 4 1 14 Northcote Ave., East Chicago, I N

Late m odel Robot SSTV m onitor and late model 4631 2.
Ro b o t SST V ca mera. Compiete wi t h acces. Mint ::::'::~:"'-_-=-:-c::-:,-----.,--:c:-:-:-:c,---:-::::-:--:c:-:c-=-::-
condo M . MarsleY1 22 42 Stevens A ve. , K alam azoo, Signal/one C X~7 A, excel. $ I 395 , 3 ZS~3. 5 16 F~Z,
M I 4900 8 .616-34 2 -8 83 8 . $6 25 . Monitor sco pe, $20 . Mosley CM~l rcvr. Kl ~

V TM (20 J) 2 4 4-458 1 .

WANT: Y aesu SP5 60 sp eak er box. No spkr neces.
Price incl udin g sh i p p i n g. W5TJE, 50 07 B lan ch ard ,
D allas, T X 75227.

WANT ED : Collins gear f or cash, sta te condx and
lowest pri ce prepaid to my QTH , WSGIV, 6 00
B eechmont Dr., Dearborn Hills, MI 4 81 2 4.

SELL: Hea th HWI2 w it h PS, m ike, excel condo
$90 p l u s shi p p ing. B. O st r o fsky, 'N9HT F, 6 70 N.
T i p p ecan o e, Gar y , IN 46403 .

Wi ll T rade f or SlOw Scan equi p. Sw an 27 0 f or Ro
bot Moni t o r. Joe Braun, 77 25 A , N el so n, F t. Meade
M0 20 755.

Attention Morse t el egraph club members. WOUld~
you be in terested in a M .T .C. net ? Ra i l road , West- SEL.L· Ray track H or izo n V I 6m 2 k w linear $ J4 5 .
ern Union o r ?? O pera tors join i n o n a CW net r b est offer Ganset 9 03 A 50 0 w 2 m am p l i f ier
7 .0 4 m H z 0 20 0 G M T eac h Mon. an d T hu rs. n ite .1~'~5~.:-::R~',..::D:e:':.:n:e~y~,~2~2~3::,,:L::::ee:':,-:E:':Is::W:::O:'t:h::::, :M:D::.,:5:':...:.' :O:6~,w it h W9 LHL, the new MTC president as N CS. Al so :-
ther e is a membershi p dr ive i n progr ess. Ameco TX-62 , 6 2 1 V F O , $ 1 2 5 . Clegg 22

j
2 m tra ns-

ceiver, $1 35 . Swan 5 12 D C su p p ly $ O. Collins
M orrow con ver ter Model 2 BR6 6 o r 12 V 5 0 and J 5 1 0 -2, SJ5. WA3 H MQ, Bo x 277 5 , Harrisb urg, PA
10 meters. Like new, Instruct ion M anu a l, ca b les,
etc. $ 10 . V .P. "rernuuo, W6 PZ X, 54 9 V alverd e Dr.,
So. San FranCiSCO, CA 9 4080 .

G ood B C-2 2 1 AA w it h bui l t in AC su pp ly and cat
fb . char t a lso mint TS·35 2/U VOM $20 ea p lu s Ship
bing. K 80UQ, 268 Ann iS Court, Chillicot he, OH

10 meter skeds wa nted w i t h Vermo n t , D elaw are,
Sou t h D ak ota and Wyomin g. G er r y, W B2 F J X, 15 8·
1 4 8 5 St. , H o w ard Beach , N Y 11414 .
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SWAP: N ew u nu sed 4 CXI 000 A for new unused
3 -I 00 0 Z. te rse have severa l vacuum var iab les (a lso
new and unused) t hat I w i ll swa p or se l l o u t r igh t .
W9LOA , 366 8ehm Dr., G ray slake, IL 6 00 30 . PH
3 12-22 3 -5 139 .

WANTED : Eico erectrcntc k ev er , state pri ce and
condx in I st lett er , I pay sh i p p i ng. WB~FKL, G. L.
Gardner, R.R. 2 , V in t o n , I A 5 2 3 49 .

NEED: Broadcast Band Coil s f o r O ld HRO 5 0 0
t o 1000 and 9 00 to 20 50 KC. Jim Higgins,
W2 CWK, R. D . 1, Box 189 -3 , Ja mesburg, NJ

SWAN 2 40 and adapted Ga la x y D C su pp ly - go od
m obile - both for $155 . W7 HWL, Char les Pranger,
19 3 2 B o n ita A ve., La s V egas, N V 8 9 1 05 .

WAN TED : laf ay ette H A -46 Bob K6GEV, 11 Woo l,
San Francisco, CA94110 .

Brand New Collins m ech an i cal fi lter , F4 55 N 20
$20, Calrad DM-5 Dynamic Mobile Mtc. $5 , Turner
22 x cry st a l Mic wi t h st and $IO)...Certifi ed Check o r
Money o rd er , Richardson, K 5 ~FW, 1109 Dakota
SE, A lbu., MN 8 7 108 .

ouch T one pad s, decoders t one burst ki t s-wri te
for list . Autopatch systems l t d., Box 29 1 , Western
Springs, IL605 5 8 .

SE L L : Less than year o ld HW16 $8 0 and HG10B
$ 35. A lso NCI 8 3D $60, H . B. E I. Keyer $10 . U
ship. Taylor , 900 W. River Dr., St even s Po int, W I

FOR SALE : Swan 35 0 with 410 VFO·II 7 xc
power su p ply -V O X al l f or $3 50. Gonsetll $5 0 . R.
Simons} 9 Lamprey Terr ., Hampton, NH 60 3-9 26
2375 after 5 PM .

WANTED : Heath HMI0 2 Wattmeter / SWR, IT - I l
tube checker . IMI0 3 l i ne voltage mo nitor, HD-2 0
xtal ca lib rat o r , a lso used ca ll books, 305 pas coax
switch , and old Heath cat a log (1 96 3-6 5) T . Cod
dingtonj W86AWC. 78 2 5 Scotts Va lley Rd., Lake
port, C Po 9545 3.

SELL: Gonset G SB-I00 xrntr. Hammarlund HQ
Ii0C and HQ-I I0C, A-I, Manua ls : W ant SB-610 ,
Swan 40 68, CE20A., H.M. Peery , Bo x 3 13 , Tren
t on, MO 64 6 83.

FOR SALE : D rak e DC Supply $85 . N eed KWM2 or
KWM2A, 31 2 84 o r B5, 30 Ll . Wi ll pay cash . Ser ia l
numbers a nd a ll info pse. Shapiro, 11 38 Boxwood
Rd., Jenkintown, PA 19046 .

SELL: Tempo 200 0 Linear, excel lent condi tion
$2 75. 8 ill B laha, 11 10 So. R idgeland Ave., Oak
Par k , I L 6 03 0 4 .

Grid-Dipper, H eat h GO-I B, wi t h co i ls and manual.
E x cellent concx., $ 2 3 . Wl JSS, 9 Winter 'rerr.,
Westwood, MA 0 20 90.

Advance co p y-sen d $.16 SASE to lnt. AR Society
f or co py peti tion t o FCC t hat will bring law and
order. P.O. Box 38 5 , Bonita, CA 9 200 2 .

SALE: Heat h D C sup. HP-14 need s power tren sts
tor$3 5 , Heath Compact L inear HA-14 and AC su p
p ly SI 00 , Conar Sc o pe No. 2 50 new w i t h probes
$80. F . Miller, 2 10 Spruce, Clar k so n , NB 6 86 29.

WANTED : Ham mar l un d HQ-180 A mint co n d i t i o n.
Box 15 51, Corsi cana , T X 15 110 .

'---- -

~- ;)
·"' 1

GIO D 11
$29.95 J

I.,

JrJO
$9.95

531

$6.99
••

• •

• •

•

• •

• •

•
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ASTATI C G 10 D DYNAMI C SSB MICROPHONE
WITH "G" GRIP TO T ALK STAN D. REGULAR
PR ICE . 59.90. HAM NET 29.95.

ASTATIC JT 30 CRYSTA L
MICROPHONE WITH STAN D
FOR AMATEU R AN D GEN·
ERAL PURPOSE . REGUL AR
PRI CEo 18.40. HA M NET 9.95

80 N YORK ROAD. WillOW GROVE. PENN. 19090

(215) 659-5900 •

AMATEUR RADIO 1$ OUR BUSINESS

ASTAT IC GD 104 CRYSTA L
MI CROPHONE WITH " G "
GRIP T O T AL K STAN D. REG·
ULAR PRI CE. 5 1.20. HA M
NET 25.00.

.~,

~~~ ."
J
' ~~~i~~~n. ...... ~ ,

•

\ 0
<!';f" GDI04

~ $25.00

ASTA TIC 531 CERAMIC MOBILE MICROPHONE
WITH RETR ACTA BLE CORD AN DSUPER TALK
POWER FOR AM AND SSB. REGULAR PRICE.
12.7 5. HA M N ET 6.99.

ASTATIC " 0" GRI P TO TAL K ST AN D ONL V 12.95
ASTA TIC 0 104 MICROPHONE ONL Y _ 15.50
ASTATIC 100 DVNAMI C MI CROPHONE ON L V 19,95
ASTATI C D 1Q.4 REPLACEMENT CA RTRI DGE 4.80
PENN A. RESIDENTS ADD 6% SA LES TA X
ADD 1.25 FOR SH IPPI NG AND INS.
SEN D CH ECK OR MONE V ORDE R.....NO C.O.D.

Worked Sou t h Amer i ca cert ificate : Work a ll 13
cou nt r ies. Sen d li st and $1. HCl T H, 480 5 Wi llow
bend B lVd., H oust on, TX 17 0 35 .

Washington DC QTH for sa le o n Belt w ay. Conven
ient to Andre w s AF8. Sase for deta i l s. K J RCF.

Sell : C legg z z -er MK II , 40 watt s AM , Ga laxy FM
2 10 , 2 m eter, 10 watt s FM, AC/DC, x tar s, mic.

w-0ca l deal . WA2 KOK, 5 Do uglas Ter ., Marlton, NJ.

Sell : new deluxe Vi b rok ey er $20 . New Brown d ou
ble lever $ 12 . comes, W9 L HL, 5 4 1 W. Jackson St.,
Ch icago, I L 6 0 6 06 .

Sear s automatic slide pr o jector $ <I 5 . 5 5 X te lescope
$ 15 . Need o l d QST's. WN4 UCC, 96 Ha llmark Esta
t es, Athens, GA 3 06 0 1.
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R.F. wattmeter, Drake, new, WV4 O-IOO-IOOOw,
10·200 me 540. W2ASI, 15 Kensington Oval,
New Rochelle, NY 10805 . 914 / NE 3-7077.

SB310, SXIOI, S XIOIA, valiant, VikingSOO, ~C
303 2 ·B and 2·BQ C.E. I OO-V and all accessories,
Writ'e for prices. R. Con ley, 3 7 Wyoming Ave.,
Billings, MT 5910 2.

J .H.S. Radio Club ha s just started, and needs cone
ttons of eq u ipment, es pecia lly' novice. S urface post
age ref u nded. Write E. w nt t me n, K2MFY, Law
renee Rd . J .H.S., Unionda le , NY 11 550 .

Wanted: copy of book by George Everson, title,
Story of Television and Story of Filo T. Farnsw orth.
H .P. Westler, 59 6 Fletcher Dr., Atherton, CA 9 40 25

•

Wanted: Pre-war Collins xmttr • 4A, 32 B, 32 G
types. Or have you handbooks ? All letters answd
airmail. Jock ZL2GX, 152 Lytton, Gisborne, N.Z.

For sale: Two Jan 8 1 3 tubes ; two Jan 8 11 tunes.
Make offer. W6DOU, 3 1 5 4 Stony Point Rd., Santa
Rose, CA95401 .

WANTED: Dow·Key 78 series manual coax swtt
cnes, all ty pes. Ron Sibbitt , VE3 CKU, 45 Pa is ley
Blvd. W. No. 100 8 , Cooksville, ant .

Regency Hi/ Lo Scanner TMR·8 H/L in factory
sea led carton. Sl39 plus COD. G.R . Cartledge,
K4·FGX, Rt. 4, Nob le Dr., Abbeville , SC 80 3-446·
2 1 3 1.

Swan 35 0 Late 11 7XC VOX New finals mint S2 35
FOB. W90RU, OS2 86 Church St., Winf ield, IL
60190.

SALE: Rcvr HQl J 0 w / c lo c k Ham Bands 6·160M
S100. X m t r DX60 10·8M S65. VFO HGIOB2 2--8 0
M S30. WAI PNQ, 5 Cook Close, Ridgefield, CT

Sweep Generator, Eico 36 9, cables, manual. S40.
W90EQ, 2 0 03 5 Burr Oak Lane, MOkena, IL6044 8

Christian EnListing Amateur's l. Gift Each Month .
Send QS L Inc! Birthday, operating treqs/ttmes to
K4C LA GEM 5 /111-A Oak Or., Lexington, SC

Homebrew unear-a 811 As in GG w / separate HD
power su pply. First S75. FO B Dallas. Ga st o n , 2 1 17
Westlake Dr., P lano, TX 7 5 07 4 .

Collins mech filters F455Y·21 (2.1 kHz) F4 5 5JOs
(500 Hz) with LSB and USB crystals $ 25 ea or both
S40 . PPO. Steve Pursley, 1 3 5 Sioux Dr., Greens
burg, PA 1 5601.

SELL: ARRL Handbooks '57, '60, '61, '64, '6 5,
'67, '6 8, '6 9 good condo S2.50 ea P PD. K80UQ,
268 Annis cr., Chillicothe, OH 456 01 .

WANTED : Old battery radios of the early 19 20's
Need not be in working condo Also want o ld toys
State Model numbers and price. McKenzie, 1200
W. EUClid, Indiano la, IA 50125,

Many C Q & QsT your pr ice Hea t h sWR new Dow
Key S peed Gra p hic 35 m m 16mm cameras 4 x5 en
la rge r, Want HW12 /32 antenna linear . KQTQH .

WANTED: T4 X, R4 A, Te lrex 40 2 0 Mtr beams.
Quote your lowest price. WtJAIH, Paul Bittner, 8 1 4
4 th St. 5 ., Virginia, MN.

FOR SALE: 2 4 V 50 A Sola DC power supply,
7" VTVM, TDQ 2 m t r xmtr, 1 4 " Conrac Monitor
Time delay relays. Karl H. Pecuee, 53 Jerome Ave.,
Trumbull, CT 06611 .

Instructograph cod machine with tapes, manual and
AC oscillator $40 cash. F O B. W5LGY, 1501 Mon·
roe, Commerce, TX 7542 8.

SELL: Clegg Venus xcvr and Clegg A p pollo Linear,
with spare finals. 5350 , WA2sVD (201) 34 1-41 5 9.

BC·2 2 1 M wit h calibration book. Like new. Best
offer . J o h n S pringer , 5731 Cannon Ln , Alexandria,
VA 22303 .

Do w . Key Coax Relay, 110 VAC Coil. S10 Po st pa id
Anderson, 639 No. wanse tc n, Colo. S prings, CO
80903.

HW-16 (built for Nephew, d idn't get ncket, used
once) 5 85 . WA2RYC.

Low freq OX antenna cost S7 2 0 0 will sell S350 .
Collins 2 3 7 -WI X conical monopole high gain on 80·
40. WAD EMS, p.O. Box II, Liberty, MO 64068.

Wanted : Collins 75 A4 very reasonably p r ic ed . OK
if It needs repair. Sell SB·300 , SB-400 & 500 wa tt
unea r . $300. W. S mall, 27828 E. 15th St., Hay
wa rd, CA 94544.

Wa nted : manua l for N C· I 0 0 Nationa l r ecv. Wi ll b uy
or copy. Also wa nt o ld receivers resar u tess of con
dition, Want old radio mags, parts, etc from 1920's.
State price first letter. W2 G HF, 45 A llen Dr., wood
stock, NY 12498.

Scare TN·2B/APR-l tuner for sale, 76·300MHz in
30 MHz out, w/part copy manual, 555. R. Dewey,
7 Caroline Dr., Bennington, VT 0520 I.

Prop pitch and serv sns, modified including compass
rose and drive circuits 565. P. Butler, WI BPW,
3 Elizabeth Dr., MerrimaCk, NH 03054.

Want: Unlmat or small drill press. Sell or sw a p.
Ultrasonic cleaner. WB2 FKA, 28 Br idl e m e re , In t er
la ke n, N J 0771 2.

Se ll : Heath VFO HG· I 0 B w / man ua l, li ke new 525.
Ameco p re a m p Mode l PC L-P, 525 . U pay sh ip pi ng.
WA2DNY, 17 Clauss Av., Paramus, NJ 07652.

Sell: I watt, 76 f16 Unimetrics FM walkie-talkie &
2 meter AM Knight TR·I08 & V-I07, make offer.
Pa t Sheedy, WA2 DHB, Box 89, Groveland, NY.

Sale: Kn ight V-44 VFO, T-60 xmtr w /4 xtats, TR
108, 2 meter AM xcvr w/4 xtats. All w /manuats,
Excellent conditon. R. Butler, WA30lD, 202 /
584-0935.

Drake 2B rcvr, 2BQ QoMult iplier spkr. 2 A C xtal
calibratorL. w /manuat, original owner, excellent.
GerrYj

Wlj2FJX, 158-14 8 5 t h sr., Howard Beach,
NY I 414.21 2 /641 -45 73 .

Mec hanica l fil ters: 455 kHz. 2.1 k Hz Sl8.95 , 300
Hz S22.95. J .A. F r ed ri c ks, 314 S . 13th Ave., Yak
ima, WA 98902.

Ca ll letter license plates, all states, prov.!. years,
wanted for collection. I'll pay postage. Art P'hillips,
WA7NXL,3401 N. Columbus, Apt. 5·0, Tucson,
AZ8571 2.

Swan 1200W linear, excellent!. recently checked out
at factory. $14 9. WB6 KWM, Star Rt. I , Box 105 ·B,
Rosamond, CA 9 3560.

Motorola motorcycle unit (1 w), 12 VDC, converted
to 2 m in good concx w!mike, $125 or best offer.
A. LaBella, 1100 Clove Rd., Staten lSi., NY 1030 I .

Wanted: Drake R4 and T4 A or B model, AC4, MS·
4, L4 B. Will pay freight If in factory cartons.
W. Croke, WA4DWR, POB 575, Windermere, F L

For sa le: S igna l generator Triplett 2432 1 SIs. 5 "
scope RCA W078\ S30. 455 k hz m ec ha n tcat fi lter,
Lafayette MF4 5 5 - O-Z 5 I O. P. "rur tuon, F3 VN/"N2,
38 Skytop Dr., Ramsey, NJ 07446.

GE Prog-Line, 150 me, 4 freq w/controt 5 130. Gon
set ISlA on 146 .94, 1 2 /IIOV $75. BC-31 2 rec,
like BC-34 8 S30 . Davis, K.6KZT, 4434 Josie Ave.,
Lakewood, CA 90713.

FT-243 type of xtal holders or out of band of same
w/mountec blanks. In terestec in amounts of at
least 1,000. W6DOR, 29 21 Loyola Dr., Davis, CA.

Sell: Kenwood T S 5 1 1 5, PS & VFO, perfect condx.
Best offer. W4 GFZ, Box 5103, Colu m b ia , SC 2 92 5 0

Wanted: Ha mmar lun d comet pro re ce iver. E.F. D ie
hl , W7 AMM, Bo x R I 36, Page Co mm Engrs, A PO
New York 092 05 .

Sell: Dy c o m PSU·13 sca lert..excellen t. 560. V. Fi tz
pat r ic k, WA80 lK, McLain I-'k . , M203. Ha n COCk, MI

Fo r sale: Motorola 4 I V, 12 V DC, rear mount $ 75.
34..g 4. WB4 MTE, 161 2 Stone Av., Crouville, TN.

April, 1973 • CQ • 107



Must se ll for couese > Heat h DX-60 and H R· I 0 B,
bo t h like new. WB2 D Z K, 110 Butt erc u p Lane ,
Hu nt ing, NY 11 74 3.

Dra ke R4A, T4 X, MS4. AC·3 , complete a ll manuals
and ca b lesL.ne w c c nc x $600. K2 TKE, Melvi lle H .S.
O ld To w n Hd., Seteuwer , NY 11 7 3 3 , W2 AAF, Tr us
tee.

Wanted : Co ll ins 5 1J3 ·4 o r R-3 9 0 . Have new Reg
ency 2 12 & cash. L.1. SChmidtke, Box 46 2, Fari
beun, MN 55 02 1 .

Heath S86 50, S8401, Twoer, Magnum Six for Hea
th gear. C. Secrest, WA8ASV, 4 2 45 Meadowlark ,
F l in t , MI 4 8 504 . 31 3 / 7 3 2-4 235 .

F o r sale : U sed, go od lab test equ ip , inc ludi ng sco pes
records, tube testers, pow su p plies, n uclear equ ip,
signalgen, a nd m ore. Write : E. Weiss, 1 68 K irch Rd
Yor k, PA 1 140 2.

Wanted: 3 -500 z. ROd, WIV BX, 563 2 -47 S .W.• Sea
ttle, WA 98 136 .

S ell : complete NRI amateur ra dio course w / CW
receiver , transmitter, code record, key, w / answers
to all lessons and exa m . $ 11 0 post pa id . Pa rke r, Box
546 , Vista , CA 92 083 .

F o r sale : RTTY demodulators. S T-6 co m p le t e w I
se pa ra te board s fo r both) 7 0 & 850 shift . Also in.
c ludes AK-l AFSK u nit . Excellent condx, now on
the air. ST·5 terminal un it , c omplete, is available
al so. Marlington H.S. Amateur Radio ClUb, 10 45 0
Moulin Ave., Alliance, OH 4460 I.

Wanted : Used S wan linear 1200 X. WAS RIS, 136 25
Leroy Ave., Cleveland , OH 441 35.

Wanted: H. V. transformer, 1500-0 · 1500 a t 500 m ao
Give size, weight and p r ice . A .S. G illespie, K4 TP.
6 18 H illc re st Av., Ga ston ia, N C 28 0 52 .

For sale: NC X·200 w /match ing NC X·A su p p ly /
spkr $ 260. Heath balun coil B-1 $5. Kl MWF, ptat n
v ille, Conn.

T u b e sale: 8 13 ' s $ 25 pair, 416 8 's $ 9 , 6 1 61 '5 S JS .
6146W's $3 .75, IQ2 3 SI, 8 0 7 's or 16 2 5 's $1.50 ,
5 V4 or 5 R4 75 cents ea . J . S Chrenk, 27 07 McDivitt
n e . , Madison, WIS3 71 3 .

F o r sa le : Midland T V c a mera , ModeIIS·5 20 . $ 200
or best o ff er. Ross Hansen, WN 7 T Z U, Pre st o n, Ida
h0 8 3 26 3.

Fo r sa le : KW M2· A S 16 F·2 , $ 85 0 . KWS ·I N o . 1 3 ·
65 , 75A--1 N o. s8 i l (0.5! 3 .1, 6 .0 ), spk r, $ 10 9 5.
2 00 ·V, $25 0 . BW·61 0 0, $ 5 0 . S B·6 2 0 , $ 95 . Cra ig,
29 S herbu rne Av ., Po rt smouth, NH 03 80 I .

Sell: G lobe DSB·IOO ten t h ru 8 0 M. AM·DSB CW
2 0 0 watt s DSB, ISO AM, top cc nc x , ma ke o ffe r.
Kelley, W8 ZLU, 7 2 0 4 Clovernook, Cincinnati, OH.

FT· I OI " B" tec tmrcal/ oo manual $ 2.50 PPD.
S . Ya tes, Bo x 8 , Seattle, WA 9 8 7 62 .

S u rp lus co m pon e nt s: He mma r tu nc MC ca pacit o r
6·3 S pf - 80 cen ts. R. C. d ual ca paCitor 26 0 p f, 1600 ·
vee • 9 5 cents. M ill en 2 · 3 / 4 ' d ia l· 3 0 cents w /
vernter > 42 cents. A dd po st a ge. Ke n Maa s, Burl ing·
t on , Wisc. 53 lO S .

Hall icraft er s PS·1 5 0 ·1 2 n wr sply , no c a b les, $ 50 o r
t ra d e fo r HP.2 3 . Do n , WA6E N G , 7621 EI LObO , La
Pa lma, CA 906 23 . 21 3 /860 ·8 6 76.

Osteopathic Physicia ns - Hams please contact st u
dent w/great in terest for ccrrespon cence/scnec.
S t a n JohnsOn, 279 Haw keye Cts., Io wa City. Io w a.

Join t he Radio QSL Club of Greater N ew York.
D et ail s: Mitchell Rak o ff . 64 ·33 9 8th St reet, Rega
Par k, NV 11 374.

WanleO: A H. P. 410 B o r C meter in exceuent con
d it io n. H ave 2 A twater K ent electr ic r adios f~r sa le
o r trade. P. Wi ll ia ms , 106 S. Jefferso n, Lew tsburs,
W. V A 2 49 0 1 .

Wanted : G o nset 2 meter sidewinder. Sell or trade
Co ll ins R390.gudcondx. WA4AEM, 3523 N. Dru id

. H ill s, Decatur, GA 30 033 .

-- _.

NY 11050

me co pies of the OX
$ _ _ enclosed

Please send
Handbook.

CO Magazine
14 Va nd erventer Ave
Port Washington, LI,

I
I

I
I

I
I
I
II Name _

I
I Address _

I

I City S tate ZipL _
.-.
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HAM'

CQ BOOK SHOP
Ham's Interpreter

Th ISvaluab le book IS Imported fr o m Ger many
and Written by Ol l CU , It con tams a co llec t io n
o f phrases a nd express.ens designed to assist
tho se a mateu rs who ""Ish to enl arge their
knowl edge o f vaercus languages for use on
ama teu r ra<ho II !s a m u st for every D X·er
5 150

CQ Binders
ConvenIent and economIcal a re the word s for
CO 's beau tI fu l m aroon and gold btnders rn 
dlvldualluues can be rem oved qUIckly and ees
Ily WI thout d amage to the m agaz Ine Save
precIOUS nme as refere nce COP Ies are WI thIn
ImmedIate reach In ttn s handy bInd er _ $5 ,00

The New RTTY Handbook
A tr easury o f VItal and ··hard- to· get" ,nforma ,
non, th IS book IS loaded wl lh val uab le equ m
meru scneroencs. adjustmen t p rocedu res. etc .
A boon to begInner and pro A scec rer section
on ge tt Ing started. wr lllen by Byr o n Kretzman .
W2JTP. a weu. known author it y In the t .etd
53 9 5

Surplus Schematics
Ke n Grayson has loaded ttns book w llh sc nem .
eucs for cu rr e nt ly popu lar oreces o f co nvetsrcn
gear , maktng It tnvaluahle to amateurs as a
gUide to surp lus gear , $2 ,50

Antenna Roundup I
Edrted'by Art Se id ma n . a 160 page ma ss o f
eru enna ,nfo rmat,on coeerec at answenng a
mu lt Itud e o f quest ions surrou nd tng the m ys·
teno u s antenna. $3.00

Antenna Roundup II
Te n bI g th("()ry erncres !'lacked u p by 82
detaIled and Illustrated cc o st r uc t -c n o rorec ts
h om VlF to rmceo weve, long w ires to 17 ere .
m en t beams a nd S terba Cu rta ,n arrays 5 400

Shop & Shack Shortcuts
A volume packed WIth h u ndreds o f h ints &
shortcuts co llected b y Don S toner. th,s WIll
help anyone to d ress up hIS shac k. Im pro ....e
shop tecnmqoes and mcrease e ll iclency <lnd
equIpmen t 5 195

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

CO Anthology II
1952·1959 250 pages 0 1 more re cent but st ili
ha rd- to-qet Im por t ant articles Ir om glOriOUS
yesteryear , 53.00

Electronic Circuit Handbook I
W ritten by To m Knell e l, WB 2AAI . thiSdetails
150 o f the masl o lten needed c u cu. ts In 11
greal cha pt ers Invaluable for beginners a nd
ord.nrners ali ke. 53 00

Electronic Circuit Handbook II
Tom Koenet's own sequet to Vol f , ttus
volume delivers 159 ad<hllonal Circu its that
Will appeal to all amateurs Eac h C irCU l i 1$

fu ll y described In te e t WI th co m p lete scb e m 
ancs 5 3 00

Surplus Conversion Handbook
Co m p Iled by To m Kneltel. WB2AAI . nus coo
tems 19 2 paqes o f convt~1'S lon en-cres. cover.
109 almost every piece 0 1 su rplus gear WOrth
the e ffort 10 co nvert to ham u se S3 CO

Antenna Handbook I
All new mtormanon o n transm ISSIo n tin e
theory, Aneouenco. Impedance. Standing
waves. Aesonan t and nonresonant Imes, cue
rent d Istr Ibu t io n . free space 3 drmensrcner pet 
ter ns of long w ires o f all p racti cal lengt h and
muc h , much more by Ken G lanzer. $ 4 .00

The New OX Handbook
Don MIller 's 200 pages 0 1 ....eroeore tech n ica l
in fo rma tIon and operatIng a id s, most o f whic h
has never been p ublished belOle and ca n he
tou nd .n no o ther volu m e co n ta ins Grea t CIf
ere Bean ng Cha rts 5500

RTTY From A To Z
ThIS new A TTY ClassIC hasheen p roduced to"II the gaps In AT TY k nowledge among ama·
teu rs and p ro lesSlo nals ahk e 16 chap ters a nd
224 pages Th IS hook IS a mu st ,n you r teen .
mea t hbt"ary 5 S 00

103 · Simple Transistor Projects
The aIm 0 1 th Is book IS to taml ilar li e the begIn ·
ner and ad....anced e _pellmen ter w ,t h the handy
sou rce o f ref erence CUCUltS $3.45

-------- -----
o CO Antho logy II $ 3 .00 0 Shop & Shack ShortcuU $3.95
o Ham 's Int erp re ter $ 1.50 [) Electron ic Clrcuiu Handb ook I $3,00
o CO Bmders $5.00 U Etect tomc Circuits HandbOOk II , , $3.00
o New ATTY Handbook ....•..... . , $3 95 l] Su rplus Conversio n Handboo k . , , , $ 3 .00
o Su rp lus Sc hemati cs , $ 2.5 0 n A n ten na Hand book I $ 400
o Antenna Aoundup I , $300 Ll N ew OX Handbook , , , $ 5 .00
o Antenna Aoundup II , $400 II ATTY F rQm A To 7 , .. $5.00

o 10 3 · Simp le TranSIstor Projects ... $ 3 45
NAM E _

ADDRESS _

CITY _

STATE ZI P' _

New Yo rk City a nd St a t~ r~sld~nls. m us.l a dd s. al~s. ta. a p p hcabl. 10 yo ur ar.a .

COWAN PUBLISHING CORP. Book Diy.
14 Vanderventer Avenue· Port Washington, Lf., N . Y: 11050
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READER SERVICE
To obtain llimiure from admti!ers, limply
theck the box to the name 01 mh advertise!
listed below whose produd or Ben-iee i . of
In terl' f1 t t o ,..OU.

APRIL, 1973
I Arrow Electronics, Inc.
2 Barker &. W illiamson, Inc.
3 Barry Electronics
4 Bomar Crystal Co.
S Columbia Electronic Sales. Inc.
6 Command Productions
7 Communication Technology Group

( B i l cil)
8~CrYSlek9 Cush-Craft

10 Dat a Engineeri ng Inc.
II Darak Corp.
12 0 Dayt on Hamvenuon
13 0 Drake. R. L.. Co.
14 0 OX Engineering Co.
IS O DYCO~IM

16 0 E·Z Way Products, Inc.
17 0 Eimac. Div. of Varian
18 0 Fair Radio Sales
19 0 G &. G Radio Electronics Co.
20 0 G oodheart . R. E.• Co.
21 0 Gregory Elect ronics Corp .
22 0 Halli craftcrs Co.• The
23 0 H am Buerger, Inc.
24 0 Heath Compa ny
2S 0 Henry Radio
26BHobby Indust ry
27 fl y·Gain Electron ics Corp.
28 0 Icom East /West
29 0 Internat ional C rystal Mfg. Co .
300 Jan C rystals
31 0 Juge Electronics , Inc .
32 0 KA Sales
33 0 KW Electronics
340 Leader Instrument Corp.
35 0 Liberty Elect ronics, Inc.
360 Linear Systems, Inc.
370 lunar Communications
38 0 Midland Electronics Company
390 Millen, J ames. Mfg. Co., Inc.
40 0 Mosley Electron ics Inc.
41 0 Nat iona l Radio Institute
42 0 New-Tronics Corp.
43 0 Omesa-T Systems Inc.
44 0 Palomar Engineers
45 0 Payne Radio
46 0 Po lygon Com pany
47 0 Regency Electronics , Inc.
48 0 Robot Research. Inc.
49 0 Sams. Howard W .
50 0 Savoy Electronics. Inc.
51 0 Space Elect ronics
52 0 Stewart E lect ronics
53 0 St ructural Glass ltd.
54 0 Swan Elect ronics
55 0 Telex Communications Division
56 0 Telrex Communications E ngineering

l aboratories
57 0 Ten-Tee. Inc.
58 0 Thomas Electronics & Eng. Co.
59 0 Unad illa Radiation Products
60 0 Van W2DLT
61 0 World QSL Bureau
62 0 Yaesu Musen USA, Inc.

AB C D E F
63 64 6S 66 67 68

CQ Reader Sen'ice Department
~n 509
Mounl Kisco . NY 10549

Na me Call .

St r f'f' t Addrf''' .

Clly Slate , Zip .
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WHICH ANTENNA WINS TH E CONTEST ?
•

In open co rnpen uon agalnsl thousands o f co m mercret and nome-brew antennas, WA1JFG won the New England
cham pIonsh ip with a Gotham beam, by a margin o f 5,982 POints' WB2JAM won the sectional award for t he
Sweepstake co o test In 1969 and 1970 wuh a Gotham a -etemem 15 meter beam' Hundreds of unsolicited tesn
momals from grateful hams are our proof that Gotham antennas gIve you the best deSign , and the best materra ts.
Forget our row or.ces . rely on the result so f open , co -npet mve co n tests Ask yourself Why do Gotham antennas wIn '

4EL I0 24
7EL I0 38*
4 EL 6 24
8 EL 6 34*

12EL2 3 1*
*20' Boom

ALL-BAND VERTICALS
"All band vert ical !" asked one skeptic.

"Twenty meters is murder these days . Let's see
you make a contact on twenty meter phone with
lo w power!" So K4KXR sw itched to twenty,
using a V80 antenna and 35 watts AM . Here is
a small portion of the sta t ions he worked :
VE3FAZ. TI2FGS, W5KYJ, WIWOZ, W2
O D H, WA3DJT, WB2FCB, W2YHH, VE3
F OB , WA8CZE, KISYB, K2RDJ, KIMVV.
K8HGY, K 3UTL, W 8QJ C , WA2LVE, YSI
MAM, WA8ATS, K2PG S, W2QJP, W4JWl.
K 2PSK , WA8CGA , WB 2KWY , W21WJ, VE3 
KT . Moral : It 's the antenna that counts !
FLASH! Switched to 15 c .w. and worked KZ5 
lK N , KZ50WN , H C ILC , PY 5ASN , FG 7XT.
X E21 , KP4AQ L, S M5 BG K, G 2AO B. YV5
Cl.K. OZ4H. and over a thousand other stations!

V40 ve rtical for 40. 20.15. 10.
6 me ters . S 18 .95

V80 vert ical fo r 80. 75. 40,20, 15,
10.6 meters _ __ ._ $20.95

VI60 vertica l for 160, 80, 75,40, 20,
15,1 0, 6 metcrs 522.95

BEAMS The fi r" morning I put up my 3 ele
men' Gotham beam ( 20 II) I worked

Y04CT , ON5LW, SP9
A DQ, a n d 4U II T U
T HAT AN T E NNA --~l-:'
WOR KS! WN4DYN Corn
pare the performance, val
ue, a nd price o f the foll ow
ing beams a nd you will see
that th is offer is unprece
de n ted in radio history !
Each beam is brand new ; full size (36' of tubing
for each 20 meier element. for insta nce ); ab
solutely com plete includi ng a boom and all hard
wa re; uses a single 52 or 72 ohm coaxial feed
line; the SWR is I: I ; easily handles 5 KW; V.·
a nd I " alumnium alloy tubing is employed for
maximum strength and low wind loading ; all
beams are adjustable to any frequency in the
band .

2EL20 5 25
3EL20 31·
4 EL20 3H*
2ELI5 2 1
3EL I5 25
4ELI5 3 1·
5 EL I 5 34·

54 1.00
36.00
38.00
31.00
30.00
29 .00

10- 15-20 CUBICA L QUAil .
10-15 CU BICAL QUAD .
15-20 CU BICAL QUAil· .
TWENTY ~l ETE R CUBI CA L QUAD .
FIFTEEN METER CUB ICAL QUAil ·· .
T EN MET ER CU BICAL QUAil .
(all usc single coax fccd lincl

QUADS Worked 41 countr ies in two weeks with
mv Got ha m Q uad a nd o nly 75 watts ...

W3 C UBICAL QUAD AN·
TEN NAS - these two element
beams have a full wave length
driven element a nd a renector :
the ga in is equal to th at of a
three element beam a nd Jhe di
rectivity appears to us to be ex
ceptional! ALL M ETAL (except
the insulato rs ) - absolute ly no I
bamboo. Complete with boo m .
alum inum a lloy spreaders;
s t u rdy , univer sal -ty pe beam
mount : uses single 52 o hm coaxial feed; no stubs
o r matching dev ice s needed ; full instructio n fo r the
sim ple o ne-ma n asse mbly a nd installation are in 

cluded; this is a fool -proof beam that always works
with exce ptiona l results. T he cubica l quad is the
antenna used by th e OX cham ps, and it will do a
wonderful job fo r you!

IO/l 512Cl CU BICAL QUA D SPECIFICAT IONS

Antenna Designatio n : 10 /15 120 Quad
Number o f Elemen ts : Two. A fu ll wave length
driven element a nd reflecto r for each band .
Freq. Covered : 14-1 4 .4 Mc. ~1-21.45 Mc . 28-29.7
Me.
Shipping Wei ght: 28 Ibs . Net Weight : 25 lbs.
Dimensions: About 16' square
Power Rating: 5 KW.
O peration Mode : A ll
SWR : 1.05 : I at resona nce
Gain : 8.1 db . o ve r isot ro pic
F IB Ratio : A minimum of 17 do. F I B
Hoom : 10' long x JlA " 0 .0,: 18 gauge stee l; double
plated ; go ld colo r
Hearn Mount : Sq ua re a lumi num a lloy plate incor
porating four stee l If-bo lt assemblies. Will easi ly
\UPPC'rt 100 Ibs. Universa l pol ar ization.

Rad iating Elements : Stee l wire . tempered and
plated• .064" diameter.

X Fra meworks : Each f ramework consists of two
12' sec tions o f I" 0 0 a luminum 'hi-st rength ' I Re
vere ) tubin g, with telescoping 'V8" tu bing and short
sect ion of dowe l. Plated hose clamps lighten do wn
o n telescoping sec tions.

Rad iator Termina ls : Cinch-Jones two-termi na l
fitt in gs

Feedh ne f not furni shed ) : ~:! o hm coaxia l cable

Now chec k these sta rtli ng pr ices-c-note that they
are much 1m...,·,. th an even the bamboo-type :

GOTHAM
1805 Purdy, Dept. CQ,

Miami Beach, Fla. 33139

" HOW TO ORDER: Send money order (ba nk.

store. or umtec Sta tes) In ful l W e ship rm 

mediately by best way. charges collect.

DEALERS WRITE."

April , 1973 • CQ • 111
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General-Electric Progress Line
2 Meter Mobile Units

14" case (less accessories & ovens)

MT/33 MAlE33

12 volts, 30 watts, 6/12 volts, 30 watts,
transistor power supply $128. vibrator power supply $58.
Accessories available for each above units $30.

Just Arrived! General·Electric "Message Mates" High Band Receivers
with SEL·CALL

G.E. PROGRESS LINE STRIPS ohvsically complete, sold on air as-is basis only.
LbwSANO VHF UHF

MAlE13 MAlE 16 MAlE33 MA/E36 MA/E42
Power supply, 31JW.
less vibrator $20 - $20 - $20
Power su pply, 61JW,
less vibrator - $25 - $25 -
TX narrow band,
less linal tubes $18 $25 $25 $30 $12
Note: MA/E42 wide band-
RX wide band,
less ovens $18 $18 $18 $18 $12

14" Progress Line Case, consisting ollront basket an~ Iront plate with lock $10.
low band duallront end, 2 Ireq. strip $20.
H~Band TPl RX with TX exciter strips less sp..ker,1S is, miaing parts· $25

15,oo02-way FM mobile units in stock! Send for new '73\1, catalog.

• GF'EGO~y "-

l
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This
is the worlds

most powerful
shortwave p~ f,;:i:'c~:~i~;~

t itt would make a 5ransml e~ megawatt trans
mitter a practical real ity.

The EIMAC X-2 159 super-power
tetrode is designed for MF and HF
broadcast service. VLF communications,
SSB linear service and extremely high
power pulse modulator applicat ions.

The X-2159 is another example of
tomorrow's tube that' s ready today at
EIMAC. For complete information. con
tact EIMAC Division of Varian. 301 In
dustrial Way. San Carlos. Califo rnia
94070. Or any of the more than 30
Va rian/ EIMAC Electron Tube and De
vice Group Sales Offices throughout the
worl d.

This compact.
single lube amplifier.
located in the EIMAC
facili ty. develops over
1300 kilowatts of 100%
modulated carrier. It is quickly and easily
tunable over the range of 15 to 30 MHz.
Drive power at the grid of the tube is less
than 5 kilowatts.·

Using a single EIMAC X-2159 su
per-power tetrode in a Continen tal Elec
tronics transmission line-cavity config u
ration. this amplifier combines high
power gain with excellent operating sta
bility and complete freedom from ci rcui t
parasi tics ,

A single ampli fier stage using two
EIMAC X-2159 tubes is capable of over
2.5 megawatts of 100% modul ated

division
varian
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