


•••Explore the world of
with sophisticated equipment from HAL.

The RVD-1002.The silent, reliable
RTTY video display unit from HAL.
The revolutionary HAL RVD·l 002 RTTY video display
un it " prints" an RTTY signal from any TU at the four
standard data rates (60, 66, 75 and 100 WPM), using
a TV receiver with sl ight modification. Or it wi ll di rectly
feed a TV monitor. Power consumption is low, thanks
to the AVO -1002's solid-state const ruct ion. So turn on
10 silent, trouble- free RTTY - with the RVD-l 002.
Price: $575 ppd, USA. Air shipment $1 0.

RTTY- and CW on one keyboard I
The HAL DKB-2010.
All solid-state. Transmit at data rates of 60. 66. 75 or
100 WPM at the fli ck of a switch. Complete alpha­
numeric keys, 15 punctuation marks, 3 carr iage contro l
keys, 2 shi ft keys, break key, 2 character funct ion
keys, a " DE-ca ll s ign" key, even a "Quick brown
fox .. ." test key.

The DKB-2010 is equal ly versatile in the CW mode,
with complete alphanumeric and punctuat ion keys ,
speeds from 6-60 WPM, and a " DE-cart sign " key.
The DKB~2010 includes a th ree-c haracter buffer oper­
ational in eithe r the AnY or CW mode. Optional
64 or 128 key buffer also available .
Price: $425 Assembled , $325 Kit. ppd USA.
64 key buffer $100, 128 key buffer $150.
Air shipment $1 0.

The silent RTTY keyboard ­
that 's the HAL RKB-1.
The AKB-1 TTY keyboard is loaded with features to
make sending AnY easy and fun. You get automa tic
lette r/number shift at all four speeds, typewriter
keyboard layout. and no clatter! The loop keying
transistor is isolated from other keyboard circuits­
wire it into any convenient point in your loop. Plus
TIL logic, glass epoxy PC board, commercia l grade
keyswitches and more.
Price: $250 Assembled. ppd USA. Air shipment $5.

_ _ tJ[ ~..... - f ~. .! ..!-- - ...... _t .•:'\,e ." -...... .. .. .• ~- - ~-

Commercial quality on an amateur's
budget - the HAL ST· 6 TU
Every amateu r who knows his AllY respects the ST­
terminal as bei ng the best. Autostart operation, an
anttspace feature and switch selection of 850 and
170 Hz shifts are standard. Circu itry is state-of-the-a
inc luding DIP IC's on plug-i n PC cards . Fil ters and
discriminators are designed for standard ATTY tones.
A 425 Hz shift discr im inator is an option which allow
superio r reception when copying commerc ial press
transmissions. Another option is the AK-1 audio fre­
quency shift keyer for input to an SSB transmitter.
The ST- 6 and its options are avail able in assembled
or kit form. Cabinet not inc luded in kit.
Price : 5T-6 $310 Assembled. $147.50 Kit. ppd USA.
425 Hz Discrim inator $40 Assembled , $29 Kit. ppd
USA. AK-1 AFSK $40 Assembled, $29 Kit , ppd USA.
Air shipment: Assembled ST-6 with any or all options
$10, ST-6 Kit $4,425 Hz Kit $1, AK-1 Kit $1.

r-----------------------7 - - - - - - - - - - - - - - - - - -
I I11IJ HAL Commu ni catio ~s ~orp . Enclosed is $ for: 0 RVO-l 002 0 AKB -1 D DKB-2010 0 Sl -6 C

I
Box 365 , Urbana, nunors 61801 Please speci fy 0 Assembled 0 Kit D Opti ons _
Telephone : (217) 359-7373 .. .

I
Please send me more info rmat ion on the foll OW ing HAL products

I 0 RVD·1002 0 RKB·1 D DKB- 2010 0 Sl·6
I 0 Complete HAL catalog

I Name Addre ss Call Sign---- - -1
J
I Ci ty / State/Zip I l linois residents add 5% sales taL _
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4-BTV THRIVES ON COMPARISONI
FOUR BAND-40 THRU 10 METERS

FIXED STATION TRAP VERTICAL
Whether you want-

• one setting for total band coverage
• extra weight and high mechanical strength
• easy assembly and installation
- or just pl ain performance and rel iabili ty-

Hustler is the verified choice !

PERFORMANCE AND MECHANICAL SPECIFICATIONS
• Lowest SWR- PLUSI

• Bandwidth at its broadest ! SWR
1.6 to 1 or beller at band edges,

• Hustler exclusive trap cove rs
" Spritz" extruded to othe rwise
unattainable c lose tolerances
assuring accurate and permanent
trap resonance.

• Solid one inch fiberg lass trap
forms fo r opt imum electrical and
mechanical stabili ty.

• Extra heavy duty aluminum
mounting bracket with low 1055­
high strength insu lators.

• All sections 1Y4" heavy wall , high
streng th aluminum, Length 21 '5 " ,

• Stainless steel c lamps permitting
adjustment without damage to the
aluminum tubing.

• Gua ranteed to be easiest assembly
of any mul ti-band ve rtical.

• Antenna has ~ .. · 24 stud at top to
accept RM-7S or RM-7S-S Hustle r
reson ator fo r 75 meter operation
when desired .

• Top load ing on 75 meters for
broade r bandwidth and higher
radiat ion efficiency!

• Feed with any length 50 ohm coax.
• Powe r ca pability-full legal limit

on SSB and CW,

• Ground mount wi th or wi thout
rad ials; roof mount w ith radials.

D

MODEL 4·BTV
WGT. 15 pounds

Exporter: Roburn Agencies, Inc" New York, N,Y.

15800 commerce park drive,

brook park, ohio 44142

Buy Hustler . . . buy the verified choice of thousands!

Available from al! distributor~
who recogmze the best.

e .
trorucs

L-.1.,;Orporatio
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REPEATER OWNERS

Don't Take Chances. SENTRY offers custom made crystals made exactly
to your specifications. When it comes to crystals for your repeater, BUY THE
BEST - SENTRY.

REPEATER USERS

If you want reliable access to the repeaters in your area. you want and
need SENTRY CRYSTALS. SENTRY CRYSTALS are custom made for your
rig. We don' t stock a large quantity of crysta ls fo r a certai n frequency and
hope you can tweak them to frequency in yo ur rig. We do o ffer FAST service
on crystals made especially for you and your rig. If you wa nt reliable,
on-frequency operation, INSIST ON SENTRY_

SENTRY MANUFACTURING COMPANY
Crystal Park, Chickasha, Oklahoma 73018

PHONE: (405) 224 -&110
TWX-910-830-6425

4 • CQ • Neve mbes 1974



from Cap t. Paul H. Lee, USNR, K6TS
(ex-W3JHR)

AnTEnnA
HAnDBDDH

from John Shultz, W2EEY

Listener's
Handbook

$5.00 postpaid $5.00 postpaid USA.

Compiling in one reference source 22·yea~

worth of material from the pages of CO on
vertical antenna theory, design, installation,
construction. Covers vertical arrays, feeding and
matching, short vert icals, ground effects, mult i­
band and single-band verticals, and answers
many of the most commonly-asked questions
about vertical antennas for the amateur. 6" X
9" 136 pages.

Whether you're an amateur, an s.w.l. or just
like to evesdrop on police and fire department
calls, you'll find this new book to be the com­
plete source for information on frequency
assignments, radio propagation, t ransmission
modes, antennas, receiver design and operation,
large-scale receiving installations, transmission
schedules, test equipment and procedures.•. in
short, all you need to know about every aspect
of receiving. 6" X 9" 152 pages.

- -- ------ - - - - - ---- -----------------------
CO Magazine
14 Vanderventer Avenue, Port Washington, N.Y. 11050

(516) 883-6200

Pl ease send me c opies o f OTh e Ve rt ic al A n te n na Handbook CTh e S ho rt Wave List en er's
Han d b o o k . Encl o sed is D Chec k C Mo n e y O rder fo r $ .
Nam e _
Add ress _

City S ta te Zi p _

November, 1974 • CQ • 5
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ALPHA 374
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ALPHA 374 doesn't take up a lot of space - won't break your back or your bankbook
-t- eliminates th e usua l cho re of tune-up when changing bands under normal conditions.
And ALPHA 374 is rugged ly bu ilt to do the job right . .. in the ALPHA trad it ionl

• A COOL, CONSERVATIVE FULL GALLON - all modes - self-co ntained
in one beautifu l cubic foot l

• NO-TUNE·UP INSTANT BANDCHANGE - pretuned bandpass filters do
the job for you .

• ADVANCED CONTROL, MONITORING, AND ALC make operation simple.

• PRE MIUM COMPONENTS - superb ALPHA engineering and craftsmanship.

Every ALPHA 374 is backed by ETO's full year warranty and traditional serv ice.
Contact your dealer today - or if more convenient call ETO direct - for full details
and prompt delivery of your new ALPHA 374.

U.S. Amateur Net Price $1195.

6 • CQ • November, 1974



OUR READERS SAY

Jamaican Licensing
Ed itor, CQ :

In the a rt icle "H appiness is visiting a Ha m"
by George Putaki WII 2AQC. CQ Janua ry 1974.
it was sta ted "I t is not difficult to get a lice nse
in Jama ica : it ma y take a few weeks but lA RA
ca n hel p to cut the red tape. Contact Lloyd
6Y5LA for detail s."

I would like to co rrect this grave mis-state­
m ent. \Vhat it is believed George really me ant
but d id not say is. under a reciprocal agreement
between Ja ma ica and the United Suites. it is not
d ifficult for one with a valid U. S. Amateur
license 10 ge l a perm it to operate Port able in
Ja maica .

To get a license is a n ent irely d ifferent ma tte r.
Firstly one mu ... t be a citizen of a member
country of the British Co mmonwealth an.d . se­
cond ly the a pplica nt must pass a very rigidly
ad ministered examination in radio theory. prac­
ical a pplica tion, Mo rse c? de a nd. internat iona l

rules and regulations. T hIS examination IS ad­
ministered by the Post and Telegr aph depa~t·

ent and neither the J .A .R.A. no r a ny o f Its
fficers can exercise any in fl uence in th e matter.
t is not easy to ge t a license in J amaica .

It was a grea t pleasure meet ing G eo rge and
I a m co nfide nt he won' t m ind this co rrection.

Ruel Samuels, 6Y 5RS
First Vice President,
J amaica ( \V .I.) Amateur Rad io Associat ion

Deaf Amateurs
Editor , C Q:

For a lo ng time it has sad d ened me that , for all
A ma te ur Rad io is usabl e for in the ligh t o f bring­
ing man kind closer to gether, there is not hing to per­
mit the d eaf person to part icipat e in thi s wonder­
fu l ho bb y . FCC regulat io ns req uir e a perso n to be
. b le to receive (au ra ll y) cer tain mi nim u m spe eds of
Mo rse Cod e in o rd er to o btain a license.

Wit h the a dven t o f S5T V, t here now e xis ts t wo
no d es o f a ma teu r com m unica t io ns ca pa b le o f
ei ng carried o u t o n a purel y visu al basis (the

n h er being RTTY, o f co urse). It seems to me
ha t a n exce pt ion co uld be made to the FCC licen­
s ing st r uc t u r e to permit the deaf person to pa rti­
cipa te in Amateur Rad io . Visual signa l monitoring
tech niq ues and crystal cont ro l o n cer ta in band
segme nts are obvious wa ys to permit the deaf per .
son to com m u nicate o n the amateur bands wi th
a minimum o f interference to o t her radio ac t ivi­
ti es.

May be I'm just ignorant and there are d eaf ama­
teurs aro und already, but , if not , I think it is
wort h serious consid era tio n o n the part o f all ama­
teurs to su p port t hi s view I have.

Thomas G. llr ooks, J r ., W8SJ ME
White Sa nds Miss ile Ran ge,
New Me xico

Edit or's Not e : Paragraph 97 : 29(c ) o f t he Ru les
a nd Re gul a tions stipu lates, "The co d e test req uired
o f an appli cun r ....sha ll d etermine t h e applica n t's

ab ility to transmit by hand key ... .a nd to receive
by ea r, in plain lan gua ge, messages in The Int er­
national Morse Co d e at not less than the prescr ibed

d ..spee ....

No Cont est ?

Edi tor , CQ :
I wa nt to ex press an opin ion I have harbored fo r

a few yea rs no w ; eve r since I became awa re of the
d isgraceful sta te o f DX co m pe t it io n (in a nd o ut o f
co n tes t s). I o pera ted as HL9VO during 19 7 1/7 2,
and before I QRT'd in Califo rn ia in 19 71 , I had
accumula ted t wo hundred a nd fort y confi rmed
co u nt ries - all c.w. I have over o ne h undred con­
firmed on forty me ters. This was acco m plished
with four h undred wa tt s or less, a Iri ba nder at six ty
fee t, an d a ve r tica l o n fo r ty. I d o n't have a n y in ter­
est in a p plying for a I> X award . I just li ke to work
OX an d co m pe t e in co n t ests. Wha t I m ust co rn­
pete with to win big in a DX co n t est , or pull down
the good o nes in the pile u ps is, ho wever. rid iculo us.
I al mos t submi tted my lo g for a recent co nt est ,
bu t reaso n pr evail ed . In the Sa n Fra ncisco bay area,
m y home QTIt , there are " amateur" stat ions equip­
ped with fina ls capab le o f grea ter than 20 KW DC
in p ut. A four o r five KW rig is almost com mo n­
place. T hese rigs a ren't rumor, I've seen them under
co nst ruct io n , an d o n the air . Ironicall y, these
" power" fin als usuall y feed an an ten na system
which is su per ior to 9K% o f all h ams'. 50 wbere's
the co m pe tit io n'? w here's the a ma te u r in ama teu r
radio '? It is the o bvious , b u t u nfo r t u na te fact thai
t he FCC has no int erest or no ca pabili t y fo r a pp re­
hending these vio lators.

H o w can responsible a ma te urs a llow thi s to
tain t an o t herwise respect able hobb y '?

I propose the fo llowin g: An y a mateu r w ho
wishes to be eli gible fo r an award in any co n i est
must so lic it lett ers of re fe rence from two local ­
amateurs o f respected st atu re a nd in t egrity b y t he
frat ern it y, to confi rm t ha i he does no t ow n a rig
ca pa b le o f more t han zx legal power. This isn 't
d ifficult to determine , since it is a reasonable
ass u m ption that a fin al usin g 4CX 10 ,0 00 wo n' t be
run a t I KW DC input ! This sa me rul e would ap p ly
10 O X Ho nor Ro ll me mbers as we ll for issuance of
a v..-a rds .

Whe n the spo nso rs of co n t ests an d DX awards
ta ke mea n ingf ul ac tion to ward restru ct uri ng DX­
ing, 111 resu me ha mming, a nd enjoy it . I n th e mean­
while I 'll be laughin g at tho se ha ms w ho are aware
o f the situa tion bu t tno apa t heti c to act , and sym­
path ize w it h the ea ger co ncerned ham who naively
wa st es his time com peting when there is " no
co n test. ..

Gary W. Gra n t . K6 VOQ
Seo ul, R.O. Ko rea

CO Country Chort
A two color, wall-sized country c ha rt is
available stock and • largeo n poster In

type for only I , - per copy postpa id .._,
Ad d ress request to : C Q DX Country
Chart C Q M agazine, 14 Vundervc ntcr
Avc.. Port Washington, I .Y. I 1050.

CALL 516-883-6223
FOR DIAL-A-PROP

November, 1974 • CQ • 7
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WHAT DOES THIS MEAN?
It means that GENAVE'S outstanding line of Amateur radios is
now available to you at new, inflation-beating prices. A glance
at the new prices confirms that the dealer's discount has been
entirely eliminated, to your benefit. The same fine radios that
you've seen in his shop may now be ordered on a Factory­
Direct basis. You pocket the savings. Warranty policies re­
main the same: if your new GTX fails within three months
of purchase, send it back. We'll fix it or replace it, fast.

Order TODAY-Orders will be processed
as they are receivedl

Standard crystal frequencies in stock @ $3.75 each:

1V. Meter 2 Meter 6 Meter
TX IX TX IX TX IX

222.30 223.50 146.Ql 146.34 52.25 52.38
222.34 223.90 146.10 146.52 52.525 52.525
222.38 223.94 146.12 146.61 52.70 52.60
223.14 223.98 146.16 146.70 52.76 52.64
223.26 224.74 146.19 146.72 52.82 52.68
223.30 224.86 146.22 146.76 52.88 52.72
223.34 224.90 146.25 146.79 52.92 52.79
223.50 224.94 146.28 146.82 52.96 52.80

146.34 146.85 53.15 53.05
146.52 146.88 53.25 53.08
146.94 146.94 53.68 53.16

Contod Foetory For prices on other erysto/Frequencies.

Made In U.S.A. •
®

USE THIS HANDY ORDER FORM
TO HELP YOURSELF

TO GIANT SAVINGS!

General Aviation Electronics. Inc.• 4141 Kingman Drive. Indianapolis. Indian a 46226-Aru 317·546·1111

8 • CQ • Novembe r, 1974
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GTX-l00 l 14 -Meter FM
100 channels, 12 w atts

WAS $309.95
NOW

$21995
(Incl. 223.5 MHz)

(Incl. 146.94 MHz)

GTX-200 2-Meter FM
100 channels, 30 watts

WAS $299.95

NOW

$19995

GTX-600 6·Meter FM
100 cha nnels, 35 w a tts

WAS $309.95

NOW

$21995
(I ncl. 52.525 MHz)

GTX-2 2-Meter FM
10 channels, 30 watts

WAS $299.95

NOW

$18995

GTX.l0 2·Meter FM
10 channel s. 10 watts

WAS $239.95

NOW

$16995
(Incl. 146.94 MHz) CLIP OUT AND ORDER NOW! (Incl. 146.94 MHz)

--~---------------------I
~J ... GENAVE, 4141 King ma n Dr., Indiana polis, IN 46226 CQ I
'--:J'i HEY, GENAVEl Thanks for the nice prices! Please send me:

o GTX-600 @ $219.95 $ 0 Lambda/30 2-M Base Antenna @ $59.95 $ I
o GTX-200 @ $199.95 s 0 Lambda/6 2-M Trunk Antenna @ $29.95 $ I
o GTX-100 @ $219.95 s 0 TE-1 Tone Encoder Pad @ $59.95 $ Io GTX·2 @ $189.95 $ 0 PSI-9 Port. Power Package @ $29.95 $ _

(less batter ies) Io GTX-10 @ $169.95 s 0 PS-1 AC Power Supply @ $49.95 s _
and the fo llowing standard crysta ls @ $3.75 each: . $ I

Ind. residents add 4% sa les tax, I
Sub-Feta l $, Ca l. residents add 6% sa les tax' TOTAL, $ _

All orders shipped post-pa id within continenta l U.S. For C.O.D., Inc lude 20% Down. I
NAME AMATEUR CALL I
ADDRESS CITY STATE & ZI P I
Payment by, 0 Cert ified Check/Money Order 0 Personal Check 0 C.O.D. I

Note: Orders accompan ied by personal checks w ill recu tre about two weeks to process.
o 20% Down Payment Enclosed. Charge Ba lance To, I
o BankAmericard # Expires I
o Master Charge # Expires Interbank # _

Pr ices and specifications subject to change without not ice. I------------------------

I

November, 19 74 • CQ • 9



MANUFACTURING COMPANY, INC.
" '0 EXCHANGE ST.• " ALDEN. "ASS. 0'''' ®
TIE L . ( 6 1 7) 324.4108

New Paltz, New York

SUBSCRIBE TODAY

Hot Springs, Arkansas

CQ Country Chart
A two color wall-sized country chart: is ava il ·
a ble on posler stock and in la rge type for onlr
$1.25 per copr postpa id. Address request to:
CQ OX Country Chart. CQ Magazine, 14 Vander­
venter Ave., Port Washinllon, N. Y. 11050.

T h e Massillon A RC a n nua l Flea Market and
Auction will ta ke place November 2 2, 1974.
For map and details se nd a card to MA RC, Box
87 1 1, Can to n , O H 447 11 .

Announcements

On Sat urda y , December 7, 1974 , the a nn ual
Banquet o f the Arkansas OX Association will
take place. Regist rutton and reservations can be
o b ta in ed from W5QKR, Box 254, Hot S pr ings,
Ar kansas 7 190 1.

The Radio Amateurs Chess Players Net meets
on 392 8 Kh z daily a t 7: 30 p.m., and II a .m .
Sa tu rdays, Sun days an d holida ys. II is the north­
e~st ern Un it ed Stat es network. For m ore detail ed
information, sen d a SASE to lrv, W20LT, 25
Che rr y Hill Rd ., New Palt z, N Y 12561.

Oak Park, Michigan

O n Sunda y, J anuar y 12 , 19 7 5 t he Oak Park
Amateur Radio Club will hold it's sixt h annual
Swa p and Sho p a t Frost Junior High SChool.
Add ress : 2 32 61 Sco tia, Oak Par k, Michigan . For
more information, writ e t o Leonard Nathanson,
W8RC, 14300 Oak Park Blvd. , Oak Park, Michigan.

Fort Meade, Maryland

Sometime d uring t he period 16 00. 6 Sep - 16 20
7 Sep '74, a t the MARS Ra dio Sta tion , For tMeade,
MD, person(s) u nknown forcibly gained ent ry and
stole the follo w ing items:

5 Collins KWM·2 A 's, S IN's , 11 3 59, 10 7 31 ,
10095 ,I121 8, and 160 66 .

2 Collins 30LI 's, S IN 's 10 620 and 11012.
3 Power Sup ply, S N's 12046 , 12045 , a nd

1201 5.
2 Radio Receivers, SIN's 2 91 8 and 11 6 8.
I Multi meter , S IN 11065.

An yone havin g any in fo rma t io n concerning the
a bove items shou ld con tac t their lo cal FBI o ffice
and lor this o ffice. (For t Meade F ield O ffice,
USACIDC, For t Meade, MD 20755, ( 30 1)-677­
6466 o r 6 77-6622 ).

Canton, Ohio

Alexandria, Vi rginia
The re is n ow a pac ket availab le Co am at eurs

o n legal a nd public relat ions aspects o f Radio Fre­
quency Int erference. Th is packet . prepared b y the
RFI Task Grou p, can be obtained by send ing a
large (9x I2) self-addressed manila envelope with
4 0 cents postage to Ted Cohe n, Secretar y. A R RL
R FI Task Grou p , Conover Place, Al e xandria. VA
22 30 8 .

7 COI LS

Complete with coils , afkaline
battery and carrying case

PROTECTIVE (;;;~
POLYPROPAOPYlENE ~4~

CAA RY CASE

No power cord.
Performance equal to Or superior to
best tube type dippers.
1.6 to 300 MHz
Smooth meter reading over
tuning range.

Good Dip.
Sensit ive metering system, using
zero suppressing c ircu it.
Q-Multiplier for very sensitive
absorption-type wavemeter.

Little things add up
in MILLEN'S

•
01
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•
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649.00
599,00
33900
269,00
9900
59,00
1900
99 00
5900
1900
29 00
4000
19 00
9 00

LINEAR AMPLIFIER
Small but powerful, reliable but inexpensive, this
amp lifier is another top value from Henry Radio.
Using two 8874 grounded grid triodes from Eimac,
the Tempo 2001 otte rs a fu ll 2 KW PEP Input for
SSB operation in an unbelievably compact pack­
age (total volume Is .8 cu. ft.) . The 2001 has a
built-in solid state power supply, a built-in antenna
relay. and built-in quality to match much more ex­
pensive amp lif iers, This equipment is totally corn­
patible with the Tempo One as we ll as most other
amateur transceivers. Completely wired and ready
for operation, the 2001 includes an internal blower,
a relative RF power indicator, and fu ll amateur
band coverage from 80-10 meters. $595.00

THE
TEMPO

2001

FT·101 B Tr.nsceiver .
FTd 01 Tr.nscelver .
FL·2100 ... .•... Linear Amp w'th tubes .
YC-355D Dlg,tal Counter ...•.......... ...... . ....
FV·'01 E..tem.IVFO . . . . .. . . . . . . .. . . . . • . . . . • . • .
SPo-l01 P $peaker/pa tch .
gPo-l0l .•...... $peaker .....•..... .•....•.. . . . .... .....
FV~Ol E.o: tem . 1VFO .
SP--401P $pe.ker/patch .
SP~01 $pe.ker . ... . . . . . . . . . . . . . . . . • . . . . . • . .. ..
Y()..844 Dynamic microphone .
Xf ·3C13OC C.W 1,Iter .
FA-9 F. n .
MMB- ' Mobile br.cket .

YAESU
... a name proven through world-wide use.
... now available at Henry Radio. Come In,
phone or write for complete specifications.
We ship almost every where.

$369.00
1 99.00
1120.00
1 109 .00

THE

TEMPO O NE
SSB TRANSCEIVER

l ook at the specifi cations ... look .11the p rice tag . ..
ask any o f th e thousand s o f Tempo ON E owners
about its re liab il ity . . . a nd the reason fo r its unpara l­
leled popu lari ty w i ll be obvious. The Tempo O NE
is now th e proven O NE.

FREQUENCY RANGE: All amateur b ands 60 through 10
mete rs . In l ive 500 khz, ranges: 3.5-4 mhz., 7. 7.5 mhz., 14-14.5
mhz ., 21-21.5 mhz ., 28.5-29 mhz . (Cryslals optionall y available
for , anges 28- 28.5, 29-29 .5, 29 ,5-30 mhz .)
SOLID STATE VFO: Ver y stabl e ColpitI s c i rc ui t w ith Ir8n l i810r
buller provides linear l uning over the fange 5-5 .5 mhz. A
passband Ii ller at output I. tuned 10 pass the 5-5.5 mhz.
ra ng e .
RECE IVER OFFSET TUN ING (CLARI FI ER) : Provides ::.5 khz .
vari at ion of rec eive r tuning when I wltched ON.
o rAL CALIBRATI ON: Vern ier sc.le marked with one ki lohertz
di visi on• . M. in l uning dial cali brated 0..500 wilh 50 khz . points.
FREOUENCY STAB ILI TY: t e.. th.n 100 cy cles ett er warm.up.
and re.. than 100 cycles lor plu l or minus 10% l ine lIoll age
change.
MODES OF OPERATION: SSB upper . nd lower sideb.nd, CW
and AM .
INPUT POWER: 300 w'll. PEP, 240 watt s CW
ANTE NNA IMPEDANCE: 50-75 ohm.
CARRIER SUPPRESSION : - 40 dB or bener
SI DEBAND SUPPRESSION: -50 dB al 1000 CPS
THIRD ORD ER INTE RMODULATION PRODUCTS: - 30 dB (PEP)
AF BA NDWIDTH: 300-2700 cps
RECEIVER SENSITIVI TY : v,,.,v input SIN 10 d B
AGC : Fu t an.ck . low decay for SSB .nd CWo
SELECT IVITY; 2.3 khz . ( - 6 dB)," khz . ( - 60 dB)
I MAGE REJECTION : Moreth. n SO d B.
AUDIO OUTPUT: 1 w.1I at 10% dlatort ion .
AUD IO OUTPUT IMPEDANCE: 8 ohm. and 600 ohms
POWER SUPPLY: Sap.rlte AC or DC reQuired . See AC
"ONE" and DC1-A.
TUB ES AND SEMI CONDUCTORS: 16 tube. , 15 etceee. 7
transi.tors
TEMPO- " ONE " TRAN SCE IVER
AC/ ON E POWER StJpPLY 117/230 ven 50/60 cy cle
DC/ 1-A POWER SUPPLY 12 lIolt. DC
VF.ONE EXTERNAL VFQ

November, 1974 • CQ • I'



Tempo's VHF transceivers offer
commercial performance at amateur prices .
Compare these transceivers with any other
available. Compare their performance, their
quality 01 construction , their ease 01
main tenance, and then compare prices. Your
choice will have to be Tempo.

TEMPOICL 146
Th e CL·146 o lfers o peration on the 146 MHz amateur band . Th e
price includes a microphone power cord, m ounting bracket and
one pair o f crystals . A tu ll line of accesso ries is also avai lable.
• 12 channel capabi li ty • 13 wat ts o r a power savings 3 watts
• A ll sol id state, 12 VDC • 144 t o 148 MHz (any two M Hz w ttn­
ou t re tuning) • Su pp l ied w ith one pa ir 0 1 c rystals • RF o utpu t
m eter, a -meter, receiver detector meter • Provis io ns fo r ex ter­
nal osci lla tor • Mo n i to r feat ure • A ud io ou tpu t at f ront panel
- tn tem ar speaker • Th e Price : $299 .00

TEMPOICL220

As new as to morrow ! The superb CL-220 embodie s the same
general spec i fications as th e CL-146. but operat es i n the fr e­
quency range 0 1 220-225 MHz (any two MHz w ithout ret un ing).
At $299 .00 i t is undoubted ly the best val ue available today .

AVAILABLE AT SELECT DEALERS THROUGHOUT THE U.S.

12 • CQ • November, 1974

TEMPO/1mb

So mu ch lo r so li tt le! 2 watt VHF /FM
hand held . 6 Channel capabi lity , solid
sta te, 12 VDC , 144-148 MHz (any two
MHz), includes 1 pair of crys tals,
built -in charging terminal s fo r nl-cad
cells , S-meter, battery level meter,
telescoping whip antenna , in ternal
speaker & microphon e. $199.00

TEMPO
VHF/UHF Power Amplifiers
Solid state power amplif iers for use in
most land mobile appl ications. Increase
the range, clarity. reliabil ity and speed
o f two -way communicat ions.

VHF (1 35 t o 175 MHz)
Driv. Po_ Output Model No. Prie-

M l JOW 130A02 $ 199
lOW 130W 130Al0 $179
30W 130W 130AJO $ 189

7W ~ 8OA02 $169
lOW BOW SOA10 $149
lOW BOW 8OA30 5159

UHF (400 to 512 MHzl
2W 70W 70002 5270

lOW 70W 70 010 $250
JaW 70W 70030 $210

2W 40W 40002 5180
lOW 40W 40010 $1 45
2W lOW 10002 $125

F C C Tv~ KeeptOid mod••••110 .....il.bl• . Pl.... _ it e .



OUR DICiIPET 60 IS A
CiENERAL·PURPOSE FREQUENCY

COUNTER WITH A RATINCi OF
1 kHz TO 60 MHz.

(PLUS 130 MHz TO 160 MHz)

....'....,
_ , M

........" --..- .
~ -e Tnl _.-

Perfectly designed for the radio amateur who wants quality,
accuracy and economy.

If you operate around the 50 MHz band, we can offer you the
Digipet 60-it measures a range of 1 kHz to 60 MHz-and it costs

less than $300.
However, if you operate up around 140 MHz, you 'll want the

Digipet 160 converter. It costs an additiona l $50 and, mated-up with
the Digipet 60, measures the critical range from 130 MHz to 160 MHz,
Its AC or DC operable with complete overload protection, plus being

stable (aging rate: 1 part in 10G/week), small (7" deep x 2'/2' high),
sensitive (50 mVm's) , flexible (five numerical-tube digits) and

accurate (resolves to 1 kHz or 1 Hz, depending on gate time selected) ,
Write immediately for more information.

T.R,I. CORPORATION
505 West Olive Avenue · Sunnyva le, CA. 94086 • (408) 733-9080
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TONE ENCODER
• COMPATIBLE WITH BELL SYSTEM

DIALING TONESSPECIFICATIONS
1. MOUNTS IN ANY POSITION FOR MOBILE

OPERATlO~.

2. LIGHTED DIAL FO R EASY NIGHT TIME VIEWING .

3. THE BLACK PLEXIGLASS ENCLOSURE IS INTERN ·
ALLY SHIELDED FROM R.F . INTE RF ERENCE.

4. EXTERNAL AUDIO LEVEL CONTRO L.

5. THREE EASY CONNECTIONS TO YOUR
TRANSCEIVER :

A. 12 VDC
8 . AUDIO OUT
C. EXTERNAL PUSH TO TALK (P.T.T.

SWITCH I
6. THE PUSH TO TALK MAY 8E VARIED. FOR

EITHER MANUAL OR AUTOMATIC KEY UP
ON YOU R TRANSCEIVER.

WI R E AND TESTED : 569.95

TELEPHONE
(30 51 78 H 11 61

F.OS. POMPANO BEA CH. FLOAIDA . A DD 11.00 FDA SHIPPIN G; FLORIDA A IESIDE NTS A DD . .. SALES TAX .

AMCOMM CORPORATION
780 ~ . DIX IE HI ( .HW A Y , w. PQ""'PANQ BEACH. FL A . H ObO

GetLess
ForYour Money.

Less reason for those squint ing. gue ssi ng. knob-tw ist ing measure­
ments with H P's bright . full 5-inch diagonal display. C hoose H P's new
du al c hannel. 15 ~IH l scope and yo u' lI get all the sensitivi ty. accuracy
and big-scope conveniences you're likely to need. That means less
wasted time because the scope is so easy lO use . Less weight-lining
becau se it c hec ks ou t at a mere 15 pounds. And less downt ime because
the scope meet s H P's most rigorous quality standards - and it's backed
by HP's worldwide service and support o rganization. Best of all. it
costs less - much. much less c- tbun you might think. Just $750·. Get
all the informat ion on this great buy . Send in the coupo n today.

i •

to- 112"eft ... ,, _ _--"'---'-'-".
•Oome~l K: U. S. A. price onl)'.

- - - -- - - ------ - - - - - ---- - -----
_______ _ _ _ _ _ ___ _ _ _ _ _ __ Dept. _

___ ____ _ _ _ _ _ _ _ _ State Z;p _

Tell me more abou t yo ur new sco pe.
Name
Co mpany _

Addres o;
Ci ly
Hewlett-Packard Co .
1501 Page Mill Rd .: Palo Alto. Califo rnia 9.P Ufo

-- - - -- - - - - - - - - - - - -------- -- -
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the most powerful antennas under the sun!

The Best Vertical There IS!
80 through 10 meters

iI,n 18AVT/WB
New, from the inventors of wideband verticals.
Pack some punch ! All the omnidirectional performance of Hy-Gain's
famous 14AVQlWB... pl us 80 meter capabil ily l Unrivaled performance,
rugged extra heavy duty construction, and the price you want ... all in
one powerful package!

• Aulomatic swi tchi ng on all five bands through the use o f three
beefed-up Hy-Q traps. . . featuring extra large diameter coils for ex­
ceptional LIC rat io and extremely high Q.

• Recessed coax connector furnished.
• Top loading coil and four element static hat.
• Constructed of extra heavy wall high tensile aluminum.
• Hot performance all the way across the band with just one setting

(1 0 through 40).
• Hy-Q traps effectively isolate antenna sections for full 1/4 wave

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

a ci nch...whether roof or ground mounted.
• Very low RF absorption from insulating materials.

The 18AVT/WB is constructed of ext ra heavy duty,
taper swaged, seamless aircraft aluminum with full
ci rcumference, corrosion resistant compression
clamps at all tUbing joints. This antenna is so rigid.
so rugged.. .that its fu ll 25' he ight may be mounted
using only a 12" double grip mast bracket. ..no guy
wires, no exIra support ...the 18AVT/WB just stands
up and dishes it out!

For prices and informat ion, contact your local
Hy-Gain distributor or write Hy-Gain.

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

HY-G IN HECI 0 ICS CO P RAllO
8601 Northeast Highway Six Lincoln. NE 68507
402/464·9151 Telex 48-6424

Dlslrlbuted In Canada by: LECTFION FlADIO SAL ES, LTD. 211 Hunter Street West. Peterborough, Ontario
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The U ltimate F.M. Transceiver
Here it is, the FMer's dream, a fully synthesized transceiver that'll cover the entire two
meter band, PLUS a built-in scanning receiver that'll locate any repeate r frequency in

your area that's in use.

And get a load of these other features that make the "Dream Machine" the ult imate rig :

• Operates on FM. AM or Modulated CW
• Built-in DC and AC power supplies
• Frequency Range of 143.5 to 148.5 MHz in 5 KHz increments
• Autoscan in 5 KHz steps across entire band, with adjustable speed and frequency limits.
• Synthesizer flex ibility that offers choice of 600 KHz up or down, 1 Meg up or down, simplex,

frequency split, or any nonstandard spl it (p rogram mable) all from a single function switch.

• Receiver Sensitivity of 0.35 My for 12 db SINAD on FM

• Dual power output of 20 watts or 5 watts across e ntire band
• Adjacent channel rejection (30 KHz) 100 db minimum
• Image spurious and intermodulation (EIAI 80 db minimum

• 10 pole. 13 KHz crystal f ilter
• Receiver Superhet, single conversion

• Frequency stabi lity of 0_0005%
• Built-in tone burst and Pl encoders and decoders
• Built-in touch to ne pad
• Full lEO Digital readout
• Built-in S Meter also serves as VSWR bridge, power output meter, battery indicator, deviati on

indicator and discriminator meter.
• Audio output 4 watts @ 10% T HO
• Speak e r built-in to left side of cabinet for maximum mobile recep t ion
• Headphone jack for noise-free mobile operation
• Ind ependent selectable priority channel
• Bu ilt-in Au to CO
• Temperature range from _200 to 1700 Fahrenheit
• Size : 4" H x 8" W x 10" 0 Weight: 10 pounds
• O ne m ill ion channels (1000 Rec. x 1000 Trens.I

The EBC-144 " D R E A M MACH INE"

AMATE UR PR OD U CTS D I V IS IO N

$1495.00
A $150 deposit w ill insu re
earl y del ivery and guarantee

price

15-RR River Street
New Rochelle, N.Y. 10801
(914) 235·9400

16 • CO • Novembe r, 1974
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ELECTRONICS SALES CO.
1401 Blake Street / Denver, CO 80202

Area Code 303 Phone 244-5523
Distributors Of Electronic Equipment

204BA 20 Meters
Excellent 4·Element Monoband Beam!

Hig h perfo rmance OX beam. l ight enoug h for a lig htweig h t tower. Beta
Matched fo r opti mum sig nal. SWR less than 1.5:1. Feeds with 52 ohm coax.
Order No. 394

TH6DXX 10-15-20 Meters
Super Th underbird OX 6-Element
Tribanderl
Excellent coverage 10-1 5-20 meters
with separate. improved Hy-Q traps
for each band. SWR 1.5:1 or less on

all bands. Accepts maximum legal ;-71.;;.;;:::5;<t~~~~~power. Exclusive Beta Match. Fac- /
tory pre-tuned for optimum perfor-
mance. Feeds with 52 ohm coax.
Order No. 389

For best results . use a Hy-Gain BN-86 frequency independent
Ferrite Ba/un with your beam antenna.

TH3Mk3 10-15-20 Meters
3-Element Super Thunderbird Triband Beam!
Outstanding perfo rmance at reasonable cost. Separate, matched Hy-Q traps
for each band. Exclusive Beta Match for tapered impedance. SWR less than
2:1 at resonance on all bands. Feeds with 52 ohm coax and accepts maximum
legal power. Order No. 388

18AVT/WB 80-10 Meters
The Great Wide Band Vertica l!

Superb omnidirectional capab ilities. Automatic band switching. Beefed-up
Hy-Q traps. Top loading coil. True 1/4 wave resonance on all bands. SWR 2:1
or less at band edges. Outstanding low radiation pallern. Ent irely self-support­
ing. Order No. 386

14AVQ/WB 40- 10 Meters
High Performance Trap Vertical!
Outstandi ng wide band perfo rmance with just one setting. True 1/4 wave
resonance on all bands. Tough , new Hy-Q traps. SWR 2:1 or less at band edges.
Self-supporting . Order No. 385

l
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Impedance

Measurements at

Radio Frequencies
BY JOHN j . NAGLE,* K4Kj

T H E great English physicist Lord Kel vin
(William T homas. 1824· 1907) once sa id.
"When you can measure what you a re speak­
ing about, and express it in numbers. you know
someth ing about it ; but wh en you cannot me as­
ure it, when you cannot express it in numbers,
your knowledge is of a meager and unsatis­
factory kind : it may be the beginning of knowl­
edge, but you have sca rcely, in your thoughts.
advanced to the stage of science:'

This sta teme nt was never more true than
when a pplied to antennas and other passive de­
vices at radio frequencies.

One of the most critica l parameters in the
ope ra tion o f a radio transm itter, for instance.
is the load impedance into which the transmit­
ter operates. This is especiall y true in the case
of high power where, litera lly, spa rks can fl y if
the load impedance is no t correct.

It is not gene rally a pprecia ted but th e im­
pedance seen by the antenna terminals of a re­
ce iver can play a n im porta nt part in dete rmin­
ing the proper perfo rmance of a receiver as it

° 12330 Lawye rs Road, Herndon. VA 22070.

Fig . 1-An early G-R model 9 16·A d . impedance
b ridge . Note the th ree concentric rings around
the unknown te rmina l (just to the uppe r right of
the "reactance ohms" dial >. These ore part of
the elaborate shieldi ng syste m of the bridge.

Photo courtesy Genera l Radio Co.
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affects the no ise fi gure and bandwid th of the
input stage.

Un fortuna tely. the met hods employed by
most amateurs to measure antenna (and other )
impedances a re ra the r crude . The most usua l
procedure is to use th e antenna in the transmit
mode and measure th e v.s .w.r. by means of a
Micromatch. A nte nnascope, th rough-line watt­
mete r or simi la r equ ipment. These devices. in
effect, measure the absolute mag nitude of the
m ismatch without giving any info rmation as to
whether the antenna impeda nce is high or low,
real or imaginary. In sho rt. these devices will
tell an operator when the antenna impedance is
correct o r how incorrect it is without giving any
informa tion as to the direction in which it
should be changed.

To intelligently correct an antenna imped­
ance, it is necessary to measu re separa tely both
the resisti ve and reactive compone nts of the
impedance; mathe mat ically. these a re known as
the real a nd imaginary components.

Unfortunately, the equipment necessary 10
measure both the resistive a nd reactive com­
ponents with reasonable accuracy is beyond
the scope of most amateurs, even advanced
amateurs, to construct at horne . Fortunately,
so me of the olde r comme rcially built equip­
ment is beginning to a ppear in amateur flea­
markets and used equipment houses at pr ices
the home experimenter can a ffo rd . This article
will describe one type o f laboratory grade r.f,
impeda nce measuring equipment th at is becom­
ing avai lable to the amateur rad io community.
the General Rad io 9 16 fami ly o f bridges. since
these are probably the most popular instru ­
ments fo r th is purpose.

H isto rica lly. th e first practical inst rument to
become commercially ava ilable with acceptable
accu racies was th e Genera l Radio model 916-A
r.f . impedance bridge. The original 9 16-A came
OUt in the la te 1930's and the basic design of
the 9 16 is o ne of those gems that, in over 30
years. has not become obsole te . The sa me ba sic
instrume nt is still in the G R catalog as the up­
da ted model G R-1606- B r.f. im pedance bridge.
The 916 fam ily is probably the most popular
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Fig. 3- Equivalent series impeda nce a s measured
by the 9 16/ 1606 family of instruments.

answe rs in terms o f an equivalent parallel
combination of resistance and reactance or con­
ductance and susceptance. The nume rica l resul ts
between equivalent series and parallel meas­
urements will not be the same a lthough the
equivalent series impedance can be mathe­
matically converted into the equivalent pa reHeI
impedance (or admittance ).

I will not go into a detailed discussion of the
.bridge here ;.a thorough analysis ma y be found
10 the operatrng a nd maintenance manual which,
at the time this is written (summer 1974 ) is
a va ilable from the rnanufacturer.! For those
~ith access to a good technical library. a very
informative and readable paper has been writ­
t~n by D. B. Sinclair .v The Sinclair paper is
highly recommended for those us ing. and es­
pecially for those who must service. the bridge
as it explains the design problems and how
they were solved.
. The basic circuit of the 9 16 famil y of bridges
IS shown in fig. 4; it is a modified form of the
Schering bridge. W ith this arrangement, the re­
sistance ba lance is obtained by adjus ting C .
~ he dial on th is capacitor is calibrated directt~
In o hms. The reactance balance is obtained wit h
CP• and the dial o n this capaci tor can be cali­
brated di rectly in ohms at anyone f requency ;
the frequency selec ted in this case is 1 mHz.
The ?ctual ~eactance is obtai ned by div iding
the dial read109 by the test frequency in mega­
Hertz.

One o f the problems in the de sign of meas­
uring ~quipment to cover this wide a frequency
range IS the effect o.f stray capaci ty and, to a
lesser extent . stray inductance, particularly at
the higher frequencie s. The control and m ini­
mization of the stray react ance is essentia l in
the design of a useful instrument. An example
of some o f these measures can be seen in figs.
I a nd 2. The three concentric rings around the
" Unknown" terminal (whic h is at 2 o'clock
with respect to the Reactance dial ) are shields'
each shield is co nnected to a di fferent part of

1 Operating and M aintenance Instructions fo r
type 9 /6-A R adio-Frequency B ridge. Available
from. Sales Promotion Dept., G enera l Radio
Co., 300 Baker Avenue. Concord Massachu-
seus , 0 1742. Price, $2.00. '

•

~ D. B. Sinclair. "A Rad io- Frequency Bridge
for Impedance Measurements from 400 Kilo­
cycles to 60 Megacycles." Proc, / . R . E., Vol.
28 , No . 11 (Novembe r 1940). Pp. 497-503.

measuring instrument in the medium and high
frequency bands. In addition to being a good
basic design, this popularity is a lso due to the
fact th at th e bridge is relatively easy to use;
when properly used, it will give 2·3 pe rcent
accuracy and it covers a frequency range of
great importance in the broadcasting and com­
munication fields, roughly from the broadcast
band through the 6-meter ham band. I would
guess tha t at least 99 percent of the broadcast
stations in th is country determine their output
po we r by antenna impedance measu rements
made wit h th is instrument. As the 916·A is
older and more genera lly available to the
a mateur, I will devote most of this article to
it with com me nts toward the end on the prin­
cipal differences between the 916-A and the
1606.

A photograph o f a n early 9 16·A bridge is
shown in fig. 1 a nd of a later 916-A in fig. 2;
the pertinent speci fica tions are:

Frequency range: 400 kHz to 60 m Hz
Resistance range: Direct reading in ohms be­

tween 0 and 1000 ohms
Reactance range: 0 10 5000 ohms a t I mHz

e ither induct ive o r capaci tive
Note that the reactance dial is direct reading
only at I mHz. At a ll other f reque ncies the
dial reading must be divided by the measure­
ment frequency in megaHertz to obtain the true
reactance . Thus, at 500 kHz, the reactance
range is actually 0· 10,000 ohms while at 60
mHz the range is only 0-83 ohms. Both induc­
tive and capa citive reactance in these ranges
may be measured.

The bridge measures the equivalent series
resistance and reactance of the unknown im­
pedance, as shown in fig. 3. This fact is impor­
tant to remember when using the results or
comparing them with measurements obtained
from o ther types of instruments which m ay give

Fig . 2-A later model of the 916·A. Both this
bridge and the model shown in fig. 1 use the
now-obsolete 774 series G·R connectors a t the

generator and detector terminals.
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Fig. 4-Ba sic sche ma tic d ia ­
gram of the 916-A impedonce

bridge .

the ci rcuit. In thi s manner, the stray ca paci ties
can be loca lized and transferred to pans o f the
circuit where they do little ha rm.

T he e ffects of stray react ance a re furt her
minim ized by using the "substitu tion principl e"
for making measuremen ts. In using th is method,
the " Unknown" terminals of the bridge a re in­
itially sho rt-ci rcuited with the " Res istance" a nd
" Reacta nce" d ials set to ze ro; the bridge is then
balanced with the two " Initial Balance" co n­
trols. T h is is known as the " in itial balance"!

A n unknown im pedance can now be mea s­
ured by connecti ng it to the "Unknown" te r­
mina l ( remove the sho rt) a nd reba la nci ng the
bridge by using the " Resistance" and " Reac­
tance" dia ls . These di a ls are calibra ted to read
Ihe equivalent amounts of resistance a nd re­
ac ta nce that we re removed to re balance the
bridge. This, o f co urse, is equal to the resis­
tance a nd reacta nce added by the unknown
impedance . Hence the name "su bstitut ion
principle."

In this ma nner, the effect s o f the stray re­
actances a re min im ized since they are in the
circuit for both the initia l and fi nal ba lance.
Remaining stray reacta nces, such as the cha nge
in the inductance of a variable capacitor when
the plates go from full y meshed to comple tely
out . cause second order errors tha t cannot be
e liminat ed, but only reduced by ca reful design
of the circuitry and co m po nents. Cha rts show­
ing these correc tions are given in the o peratio ns
manua l.

_Figu re 4 a lso shows that one side of bot h the
" De tec to r" and " Unknown Impedance" ter­
minals is grounded. This arrangeme nt. in turn.
requires that both generator term inal s o f the
bridge m ust be above ground. Because it is
necessa ry 10 accurate ly control the stray capa­
c ities , as described above, a nd because most
signal generato rs have one output terminal
gro unded, it is necessa ry 10 use a special tra ns­
former with an unba lanced primary a nd ba l­
a nced secondary 10 d rive the bridge. This trans­
former is a critical element and we will d iscuss
it in mo re detail later.

In practice, a comm unica tions type receiver
is usu ally used as a detector, prefera bly one
with a coaxia l an tenna term ina l. A well sh ielded
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signa l generato r is used to supply energy to the
bridge ; o ne to ten vo lts is desira ble to feed the
bridge.

So m uch for a basic description of the G R­
9 16 fami ly of bridges; the next questio n is:
What docs o ne look for and look out for when
buying a used instrument? As with any other
piece o f equipment, the fi rst step is a thorough
inspection. Are there a ny signs of mechanica l
damage or abuse? Do the co ntro ls tu rn free ly?
A re there a ny pa rt s missing? This hi an im por­
tant considera tion since replacement pa rt s a re
no longer availa ble f rom the manufacturer
(except fo r those com ponents that happen 10
a lso be used on rbe current production o f G R·
1606 inst ruments) .

Observe from fig . 2 tha t for the later models
the f ront panel is he ld in the case by eigh t
easily re movable thumb screws. Not evide n t in
the photograph is the fact that al l b r idge com­
ponents a re mounted to the front pa ne l. It is.
the refore, relative ly easy to remove the br idge
fro m its case to . more carefully exam ine its
"gu ts."

Elec trica lly, an r.f. b ridge is a pure ly passive
device; it has no vacuu m tubes, transistors. o r
po wer supplies. Al so . it o pe rates at a very lo w
r.f. voltage so that voltage stresses on the com­
ponents a re for all practical purposes non­
ex istent. Because of this, there is very litt le to

burn out unless the instrument has been abused .
Mechanica lly. these instruments a re like bur les­
qu e queens- they a re really built - so that if
the bridge does not show signs of abuse, ei the r
electrically or mechanicall y, and if there are
no missing com po nents. they will probably
work.

The next thing is 10 look at the accessor ies;
the most im portant of wh ich a re the two trans­
formers, and these are critical ! A ll other ac­
cessory items that a re required can be home­
made except the transfo rme rs. As d iscussed
previo usly, both sides of the genera to r m ust be
off ground ; and a transformer is necessary to
accom plish this. Due to the state-o f-the-a rt that
existed in wide-band transformer design at the
time this bridge was developed . two trans­
fo rmers are needed to cover the freque ncy
range o f the bridge: One transfo rmer covers



Connect shield at
this point on ly

Fig. 5-Photo of the rear panel of the 916·A
showing unused transformer mounted in its stor­
age position. A porti on of the transformer being
used can be seen behind the con necto r in the

upper left-hand corne r of the bridge.

(he frequencies from 400 to 3000 kHz and
the second. 3000 kHz 10 60 mHz. T he trans­
fo rmer for the frequency range in use is
mo unted under the top panel beneath the "Gen­
erator" jack ; access is by means of a removable
panel o n (he back of the instrument. The un­
used transformer is stored on this pane l in a
mounting bracket provided for this purpose, as
shown in fi g. 5.

Both tra nsfo rmers are necessa ry, not only to
cover the ent ire frequency range, but a lso be­
cause the unused tra nsformer mu st be in stor­
age po sition on the back panel when the bridge
is in use in order that the stray capaci ty of the
bridge be the same as it was when the bridge
was designed. The absence of the unused trans­
former from the back panel will upset the d ial
cal ibra tion! The panel. of course. must be in
place when the bridge is used.

Examine both transformers to insure that
they a re in good mechanica l condition. T he
shielding on the flexi ble lead is especially sub­
iect to frayi ng caused by frequently changing
the transformers.

The transformers are ind ividually adjusted to
the part icular instrument they were sold with .
T he re fo re. tr y to determine if the transformers
are the o rigina l ones.

I do not recommend the purchase of any 916
bridge for which both transforme rs are not
avai lable and in good condition. T hese trans­
formers went out of production many years
ago and are no longer ava ilable from the
manufacturer. Due to the multiple shiel ding
and the stringent co ntrols on the stray capacity,
it is doubtful if they could be successfuIJy du pli­
cated by anyone else.

If the instrument you are co nsidering passes
the above tests, you probabl y have a usable in­
strument.

The two sets of accessories, test leads and
connect ing cables, which will be discussed now,
a re not cri tical and can be home-made. If they
are available, however, it will make life easier.

Each bridge was originally supplied with two
test leads to co nnect the device be ing measured
to the "Unknown" terminal. a long lead for
convenience and a sho rt lead for high frequen ­
cies. These test leads a re not as simple as they
appear. but can easily be fabricated . The lead
to the unknown terminal of the bridge m UH

have a resistor in series with it of between 240
and 270 ohms. Th is resistor is shown as RI' in
fig. 4. The exact va lue is not critica l since the
test lead and resistor a re used to obta in bot h
the initial and fin al balances: its actual va lue.
therefore, cancels out. but failure to use a re­
sisto r may make it impossible to obtain an
initial balance a t the higher frequencies.

If you have difficu lty in obtaining an initial
balance. especially at the higher frequencies.
check the value of this reslsto r.. The resister
mu st be composition. of course; a power rating
of one-half watt o r even a quarter wa tt is
plenty. If the highe st accuracy is desired. this
res isto r should be shielded: the shield must be
co nnected to the end of the resistor toward the

Shield

Banana Cl ip- lead : to
p lug to - - - - - -'\1.."..,- .----. unknown impedance
bridge

A · 240 · 270 ohms

Fig . 6 - Schematic of te st lea d shie lding .

unknown impedance and no t the end toward
the bridge. T his is shown in fig . 6. The length
o f the lead is not critical. but should be as
sho rt as possible, especi all y a t the higher fre ­
quencles. The reasons for putting this resistor
in the test lead external to the bridge and not
inside the bridge are given in reference 2. Using
the above ideas. special leads may be easily
fabr icated for specific applicat ions. The end o f
the resistor that connects to the bridge terminal
should be terminated in a banana plug.

In addition to the test leads. each bridge was
originally suppl ied with two coaxia l cables to
co nnect the bridge "Generato r" and "Detector"
termina ls to the signa l genera tor and receiver,
respectively. Early product ion of the 9 16-A
bridges were equipped with the Genera l Radio
774 series of co nnectors which a re now obso­
lete. The 774 se r ies o f connecto rs have long
since gone out of production and adapters fro m
thi s series to other types of connectors are no
longer made either. Late r product ion of the
916-A and all )606 bridges are equipped with
the 874 series which a re currently in produc­
tion and create no problems.

If the instrument yo u are pu rchasing has
cables with the appropriate connectors to match
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plug. The soft so lder wi ll be mashed down,
making a tight fit without damaging either the
adapter or the bridge. As the adapter will not
extend up beyond the height of the knobs, the
ada pter may be left permanently in the plug
even when the top is on. Since the adapters
from UHF to any other type. of connector can
easil y be obtained, no further problems should
be encou ntered. One word of caution. however :
Do not twist the adapter when it is being in­
serted or removed fro m the jack because the
cent er conductor (banana plug) in the jack
may be broken.

If, after co nsidering the above, you are still
inte rested in the instrument and have the op­
portunity to test the bridge, the manufacturer
suggests the following test to check the calib ra­
tion.1 Measure the resistance of a composit ion
resistor (not wire wound ) in the 50-1 00 ohm I

range with an accurate d.c. ohmmeter. Then
measure this same resistor with the bridge at
1000 kHz (use the proper transformer in the
bridge ). The resistance as measured by the
bridge should be within two percent of the d.c.
va lue.

\Vhile operating the bridge. I suggest that you
also note whether the null is smooth and com­
plete and whether there is any noise while
adjusting the controls. Control noises can usu­
all y be eliminated by careful cleaning with
contac t cleaner. Since the ad justable contro ls
are all var iable capacitors. not subject to wear
as is a variable resistor. control noise is no t a
serious problem . An incomplete null is prob­
ably caused by a poor test se t-up. A null that is
not smooth may be caused by variable capaci­
tor plates shorting out.

If the unit still looks good , take it!
A few comments on the newer 1606's are in

order since they occasionally turn up in the
marketplace. A photograph of this bridge is
shown in fig. 9. \V4ZLH obtained this unit
through the ~IARS program which should not

Fig. 9-Top view of the G-R 1606-A d. bridge.
This instrument i!t used by W4llH who o btained

it through the MARS prog ram.

Fig . 7 - Ho me -ma d e
ada pte r to go from G·R

774 se ries to UHF.
r - - -­.. - ---

UG· 363/U

Turn down to

/

0.54" 00 X 0.75"
long

•
( --- .,

--- "
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The turned end of the ada pter will fit into
the series 774 connectors on the bridge. The
0.54 inch outside diameter will give a loose fi t
in the connector; this is done purposely since
there is no spring material to compensate for
wear. A tight fit can (and should ) be made by
placi ng a short piece of solder "in parallel"
with the connector when it is inserted in the

your bridge, you are in business. If the bridge is
equipped with 774 connecto rs and the cable is
bad, save the connectors and insta ll them on
new cables with 774 connectors on one end to
match the bridge and connectors on the other
end to match the receiver and signal generator
you intend to USe with the bridge.

If you are unable to get matching 774 series
connectors, the fact shou ld certainly be con­
sidered in arriving at a price for the bridge, but
all is not lost. An adapter can be home-made
as follows: In its simplest terms, the GR series
774 connectors as used on the 9 16 bridges were
simply shielded banana plugs. Fortunately, the
center co nductor of a UH F connector fit s very
nicely over a standa rd banana plug. Therefore,
if you sta rt with a UO·363/ U straight ada pter
and turn down one end on a lathe, or o the rwise,
to a diameter of 0.54 inches ( 1.37cm ) for a
dis tance of five-eights of an inch (1.59 em) as
shown in fig. 7, it can be inserted into a 774
series jack. A sketch is shown in fig. 7. A fin ­
ished adapter is shown in the photograph in fi g. 8.

Fig. a-Two home-ma de G-R 774 se ries to UHF
adopters. Note that the adopter on the right has
a UHF-to-B NC adopte r. A home-ma de test lead to
connect the bridge to the unknown impedance is
shown at the center. For improved a ccura cy the
resistor should be shie lded as shown in fig . 6.
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Before giving an example of the usefulness
of these bridges, a note of caution is in order.
In addit ion to th e va rious instruments de­
scribed above, Genera l Radio also produced a
9 16-L/9 16-AL model ; the " L" stands for "low
frequency." This mode l covers the frequency
range 50 kHz to 5 mHz. The "L" model is
virtually ident ical in appea rance to the higher
frequency models, but due to its frequency
range (i t covers only the 160 and 80 meter
a mateur ba nds) , it does not appear useful for
general amateur applications. I , therefo re, do
not recommend purchase of any model having
an "L" in its model number by a mateurs, un­
less. of course, you have a specific applica tion
in its frequency range.

F inally, we close th is discussion with a n ex­
a mple showing the usefulness of the 9 16-A
bridge.

The fi rst a pplica tion to which I pUI my 9 16-A
afte r brin ging it home was to adjust a mobile
whip. For some time I had been using (o r try­
ing to use) a 40-meter Hy-G ain Ham-Cat
whip antenna and had been unable to get the
transmitter to load properly. I was getting very
poor signal reports.

Measuring the input impedance of the an­
tenna with the whi p full y extended gave 100
ohms resistive and a large inductive reactance.
( I did not keep very good notes in those days.)
The inductive reactance surprised me as I had
a lways thought sho rt a nte nnas were ca pacitive.
Making the whip sec tion shorte r lowered the
resistive component; when the resist ive co m­
ponent became 50 ohms. the reacta nce was 30 4
ohms induct ive. Since the 916 measures the
ser ies equivalent impedance, it is necessary to
put 304 ohms of capacitive reactance in series
with the antenna terminal to tu ne out the in­
ductive reacta nce. This requires a 72 pf

Fig . 10-A G-R 1606-8 which is the cu rrent p ro­
d uction version of this fa mily of inst rume nts.

Photo courtesy Ge nera l Radio Co.

be over looked by its members as a possible
so urce for these instruments.

The GR~ 1606 is basically the same instru­
ment as the 916 with the follow ing diffe rences:

J. The entire frequency range is covered with
one ge nerator transformer which is permanentl y
mounted in the bridge. The requirement th at
both transformers be available is therefore not
applicable. The fact th at it is not necessary to
chan ge transformers is a considerable operating
convenience when measuring impedances over
a wide frequency range.

2. A ser ies resisto r shou ld not be used in the
test lead; thi s resistor has been incorporated in
the inst ru ment itself.

3. All 1606 bridges use the current 874 con­
necta rs in the "Generator" and " Detector"
term inal s. Ad apters from this series to the types
of connec to rs used by the a mateur co mmunity
a re readily avai la ble from General Rad io.

4. The " init ial balance" contro ls have Jocks
on them. If used. these locks will obviate the
need to repeat the init ial balance routine if the
controls a re accidenta ll y jiggled.

T hese im pro vements in the 1606 should not
be taken as detracting from the usefulness or
desirubi tity of the o lder 916 instrument. By no
me.IOS turn down an otherwise acceptable 9 16
just because it is not a 1606.

A photograph of the current version. the
1606-B. is shown in fig. 10. It is interesting to
com pare the cu rrent model with the early 9 16
inst ru ment shown in fi g. I . The most obvious
difference is the stylish appea ra nce of the 1606~

B as compa red wit h the utilitarian look of the
older 916. It is not hard to tell which was laid
out by an engineer a nd which by an indust ria l
desi gner ! I believe the fact tha t the two instru­
ments have the sa me basic mechan ical design
after more tha n 30 years o f conti nuous pro­
duction indica tes the sound ness of the o riginal
design. It is in the sa me class the the original
HRO.
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Fig. 12-Tesl se t-up fo r measuring the an tenna
impedance of a mobile whip.

capacitor, ideall y; I used 75 pf which is the
nearest available value . The input impedance of
the antenna was then 50 ohms resistive with
negligible reactance, thereby very nicel y match­
ing 50 coaxial cable . These measurements were
made at the middle of the 40-meler 'phone
band, 7250 kHz. To anticipate readers' ques­
tions, let me say that the length of the upper
whip section was 28-5/16 inches (72.7 em) and
I have not made any measurements on 75 or 20
meter antennas.

With this arrangeme nt , the transmitter loads
up much better and my signal reports are,
"Very strong for a mobile."

With the antenna configured as above, Im­
pedance measurements were made acro ss the
'phone band, 7.2-7.3 mHz; the resistive and
reactive components are shown in fig . I I. Note
that the total variation in resistance across the
band is only abou t 26 ohms while the change
in reactance is almost 180 ohms. The resonant
frequency of the antenna (frequency of zero
reactance) is about 7258 kHz. The reason the
resonant frequency is not the design value of
7250 kHz is the series capacitor being smaller
than its rated value. Alternatively , an adjustable
capacitor could be used to resonate the antenna
to any frequency in the band. The test set-up is
in fig . 12.

These data show that the bandwidth of the
antenna is limited much more by the change in
reactance than by the change in resistance. If
the rate of change in reactance could be re­
duced , the instantaneous bandwidth of the an­
tenna could be increased.

While I do not care to become involved in
the design of center loaded whips in th is arti­

[Continued on page 68 ]
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ASBURY PARI(, NEW JERSEY 07712, U.S.A

Antenna Systems

The design, craftsma nship and
technical excell ence of Telrex-

Commun ica tion A ntennas.

have made them the stanoaro of
comparison throughout the world!
Every Telrex antenna model is
engineered, precision machined,
tuned and matched, then cali brated
for easy and correct assembly at
your site for repetition of our
specifications without 'cut and
try' and endless experimentation.

Al so: Rotatcr-Selsyn-lndicator
Systems, Inverted·V·Kits,

"Baluns," Towers, "Bertha" Masts,
12·Conductor Control Cable

___---.!a~nd co-ax. SEND FOR PL·73

SYSTEMS
SINCE 1921

with a "MATERIAL" difference!
"the-

with

Professionally Engineered
" BE A M ED-POWER"

" BALAN e E D- PAT TE RN "

"P E RFE CT- M AT CH"
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IALUMA TOWERS
ILOW PRICED I

Made In Aluminum

* TELESCOPING
* WALL MOUNTED

* GUVED
FOR:

TV-CB-HAM
MARINE - MOBILE
RADIO TELEPHONE

COMMERCIAL
Towers to 100 feet. Specials
designed & made. See dealer

o r cal l.
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THE NEW MODEL HCV- 70FSVFK SLOW
SCAN TO FAST SCAN VIEWFINDER MODI ­
FICATION KIT FOR ROBOP70 & 7o'ASLOW
SCAN TELEVISION MONITORS

Also available for HCV-2A rnom tors, Cov­
ered by U.S. Patent no. 00-033468.

NOW - HERE AT L AST - F rom tne DeSigner o f rhe
TEEC HCV·18 SSTV Camera and rhe HC V - 2A SSTV
Moolror andorherSJow Scan T V Equipmenr (W8 4HC VJ
comes anorher quali r y SSTV producr .

This kit. when property installed in the ROBOr­
Model 70 & 70A SSTV Monitor. will allow Fast Scan
(Sampling rate of Model BO & BOA or the HCV·1B
Camera l viewing on the same CRT displ~ you now
watch slow scan on. by a simpl e flip of a front pane'
swi tch. Viewing the scene in real t ime allows for ·quick.
easy set-up of scene. Allows for r&lOl" sharp focu s.. Drs·
plays movement and a picture. Allows
play s movement and a picture brighter tha n the nor mal
p-7 slow scan picture. Allows slow scan to be trans­
mitted while view' ng l he pic tu re on fas t scan.

W.,," 10' '11. H C V -3KB 510.... Sc." r v K eyb 'N" d com"'9
.0011 W" /li' ' 0 ' ' 1I10 , nyf'0 " 0" '".''''''9 ~ou" "0.... AI, o'11. rt#.... ,mplO llli'd H C V-I8 SSTV c.,.,.,..."d ' lie I-IC V 1A
SST V Mo", tor ....," ..~'" ~ . " ..,I. b l, '" ," . " N I 1" ' 1'1' H C V
18 fO~lI. buill -ill ,..It IC.II .., . ....I"'*' ..nd H C V-I C to tw ...
#U fo krw""..1 A LC f~tQm#I'C IIg1ll Conl'OO : ".y IC." 9'''
.,no, .nd mo'e W" t . M fnft rhQnwJ. W84H C V f t;>' full
", fo ,ny' ,,;m . r

LATE BULLETIN -THE FAMOUS HCV-1B CAM ­
ERA AND THE HCV·2A MONITOR IS SCHEDULED
TO AGAIN BE AVAILABLE BY DEC EMBE R 15.
1974. THE HCV·3KB SSTV KEYBOARD BY LATE
JANUARY 1975.

ALLOW 2·3 WEEK DE LIVERY ON ORDERS WITH
PERSONAL CHECKS. 3-4 DAYS ON CERTIFIED-

CHECKS. MONEY ORDERS. ETC_ $69.95
" AICl COMPUTf I'OST PA lO IN us A

SORRY NO CoO _D. ORD E RS

Sumn£r EI£dronics
P.O. Box 5726 Enlt. CO. inc.
HENDERSONVI t.t.E. TENNESSEE 37075

TELEPHONE: 615-824-3235

Easy to assemble kit o f parts and fu ll step by Slep
inst ruct ions.. Nothing 84se to buy. Save $195 by order·
ing you r HCV-70FSVFK Fast Scan Viewf inder Kil today
instead of a separale monitor to take up more space.
You will not o nly save $195 but y ou will have the
advantage of having bolh monitoring fea tu res in a
single cabinet . Piclure quality similar to model 60 &
6 1 viewfinders.

Note : Should be attempted by experienced kit
builders only. Can be suppl ied factory instal led for
$30.00 additional plus shippinQ. Turn around time
about 3 days after receipt of monitor at factory . Write
for detllil s.

4 .50
4.50
2 .50

Diyision 01 Bob Whan
& Son Electronic• . Inc .

2400 Cryst. 1 Dr ive
Fl . Myer• . Florida

33901
All Phones

(8131 936·239 7CRYSTALS
Send 10c lor new c a ta log with 12 OSCilla tor
c irCU lls and hs ts 01 trecuen c .e s In s lock _

For
FREQ.

STABILITY
Depend on JAN Cryst. ls.
Our I.rge stock Of quartz

,,.,'1.1 mll.ri.l, and component I .lIures F. st
Delivery Irom UI .

CRYSTAL SPECIALS
2·METER FM lor mOil Transceiver. ea . $3.75

144·148 MHz - .00 25 Tol.
frequency Stand.rds

100 KHz (He 13 /U )
1000 KHz (He 6 /U )

Alm as••11 CB Set • • r, . or Rec .
CC S Synthes izer Cry. tal on ,equell )

Any Am. le ur Sa nd in FT-20 1.50
reo-meter . $3,00 -160·meler n ot ava il ) .. tor 5.00
For 1st cr... ma il , add 20, per crysta l. For
Airm. i1. add 25,. Send check or money order.
No du ler• . plen e.
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CQ World-Wide DX Contest
ALL -T I M E PHONE RECORDS

BY FRED CAPOSSELA. JR.. W 2IWCj 6

In Ihe records lisled below, boldface lislings denole world records. Num­
ber groups efter calls are: year of operalion, 10101 score, conlocls,

Multi-Operator/Single Xmtr"
AF IH9AA ('73) 3.719.573 3229 102 305
AS UK9A8A ( '72)

3.813.066 2219 144 434
EU UK3AAO ( '72)

3.883,008 2939 137 375
NA VP2M ('73) ....167.355 5011 116 322
o KG6SW ('73) 2.662.968 2928 113 195
SA PJ IAA ('72) 4.206.341 3405 115 304

WORLD RECORD

Single Operator/All Bands
AF ZD3Z ( '73) ..5.085.806 4097 113 305

(Opr. OH2MM)
AS UW9WR ('72)

2.531.694 2207 108 323
EU EA4LH ('72) 2.744.119 2399 125 344
NA KV4FZ ('70) 4.961.551 4362 128 369
o KH6RS ('72) 5.33 1.072 4739 128 256

(Opr, K2SIL)
SA 4M4UA ('72) 5,409.315 4104 128 331

(Opr. W6BHY)

WORLD RECORD

Multl·Operator/Mulb·Xmtr
AF ZD3X ('72) 14,501.872 8571 141 455
AS 4Z4HF ('71) 6.106,290 3994 125 409
EU OH5SM ('69)

11.593.925 6771 153 526
NA PJi\MM ('68) 7.037.658 6406 134 343
o KS6DH ('72) 5,488,856 5304 116 242
SA PJ/iDX ('69)

17.613.400 9270 156 488
WORLD RECORD

St at io n Band Contacts Zo nes Countries
1.8 50 7 9

YP2M 3.5 359 13 37
7.0 460 19 47(1973)
14 1468 28 935,167,3 55
21 1198 27 82
28 1520 21 64

Tota l 50 11 116 322
• •

St at ion Band · Con tacts Zones Countri~

4M4UA 1.8 2 2 2
3.5 128 13 28

apr.
7.0 366 22 58

W6BHY
14 1017 35 99(1972)
21 1388 29 685.409.315 28 1203 27 76

Total 4104 128 33 1

St ation Band Contacts Zones Count ries
1.8 36 4 8

PJ~DX
3.5 452 22 60
7.0 929 24 70(1969)

14.0 2 739 39 14617.61 3,400
21.0 2699 35 116
28.0 24 15 32 88

Tot al 9 270 156 488

1.8 No Entrant
3 .5 VE3MR/4X ('71)

197,106 742 22 69
7.0 VE3MR/ 4X ('72)

215.840 643 27 88
14 UA9DN ('69) ..699.105 1478 39 126
21 JAI RJW ('69) ..379. 136 1197 37 91
28 4X4J U ('69) ....570.836 1522 34 99

EUROPE
1.8 GM3YCB ('71) 4.590 253 4 14
3.5 LAOAD ('70) 80.754 757 20 66
7.0 SM5BPJ ('69) 138.061 622 30 91
14 G5AAM ('67) ..824.344 1634 39 144
21 G3HCT ('69) ..832.016 2124 37 112
28 DL4PM ('68) ..614.544 1858 34 84

NORTH AMERICA
1.8 KV4FZ ('72) 8.050 168 8 15
3.5 KV4FZ ('73) 183.200 836 20 80
7.0 HRIRF ('72) ..399.542 1349 28 93
14 KV4FZ ('71) 1,208.180 2680 40 153
21 VE3MR ('69) ..550.212 1292 39 117
28 KP4AST ('70) ..630.180 2010 31 104

OCEANIA
1.8 KH6CHC ('73) 272 12 5 3
3.5 KH6EPW ('66) 5.040 82 10 11
7.0 VK6CT ('73) ..135.810 521 29 61
14 VK6HD ('72) ..706.251 1483 37 132
21 KG6AQY ('70) 749,529 2353 32 72
28 KG6SL ('72) ..933.577 2467 33 94

SOUTH AMERICA
1.8 CX3BH ('73) 18 4 2 4
3.5 YV4AGP ('72) 72.666 388 18 48
7.0 4MI BI ('72) 155.664 604 26 69
14 CV4C ('73) ..1,233.128 2518 37 130
21 CW4CR ('70) 1.196.085 2462 39 126
28 YVILA ('68) .. ..664.560 1898 33 87

Club Record: Potomac Valley Radio Club ('69) 44, 441 .644

Single Operator/Single Band
WORLD RECORD HOLDERS

1.8 KV4FX ('72) 8 .050 168 8 15
3.5 VE3MR/4X ( '71)

197,106 742 22 69
7.0 HRIRF ('72) ..399,542 1349 28 93
14 CV4C ('73) ..1,233,128 2518 37 130
21 CW4Cfl ('70) 1.196.085 2462 39 126
28 KG6SL ('72) ..933.577 2467 33 94

AFRICA
1.8 No Entrant
3 .5 CN8HD ('72) ....55.366 303 13 49
7.0 CN8H D ('73) ..213,465 691 27 78
14 ET3DS ('71) 1.026,480 1957 35 147
21 CR6NO ( '73) ..658.668 1706 34 97
28 CR6CN ('72) ..650. 160 1737 31 95

ASIA
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CQ World-Wide DX Conte s t
ALL-TIME C.W. RECORDS

MEMBER. CQ CONTEST COMMITTEE

zones, ond countries. A ll-bend and M ulti-Operator re co rds include
a bond-by-bond b reokdown 01 the world leader in each category.

125 307
155 412
158 456
102 128
150 401

96 244
140 380
133 353
72 124

100 219

124 327
124 298
127 287
121 190

Station Band Contacts Zones Countries
1.8 10 3 4
3.5 222 13 25

PJ lAA 7.0 623 20 45
(19 73) 14 842 28 71

2,49 3.304 21 496 18 44
28 443 18 30

Total 2636 100 219
•

St at io n Band Contacts Zones Countr ies
1.8 - - -ZD3X
3.5 176 13 32Opr.
7.0 391 20 44

OH2B H
14 1057 24 70(1973)
21 1170 21 60

3 ,52 4.826
28 610 18 45

Tota l 3404 96 251
• •

Multl·OperatorI Mult i-Xmtr
AF ET3FMA ( '67)

1.387.680 1476 105 231
AS VU21 RA ('70)

2.273.616 2128
EU OH2AM ('68) 4.118.688 3277
NA W4BW ('70) 5.552.352 3056
o KSf?ER ('73) 1,415.650 2136
SA PJjJFC ('70) 11.586.428 7090

WORLD RECORD

Multi-OperatorI Smgle XmtrO
AF No Entrant
AS UK9AAZ ('72)

1.102.960 1137
EU UK51AZ ('72) 2.11 2.240 1885
NA K1DIR ('72) 1.985.310 1401
o VK4VU ('72) ..621,712 1094
SA PJ1AA ('73) 2,493.304 2636

WORLD RECORD

Stat io n Band £2!' ZO~ C~
1.8 92 8 8

PJpFC
3.5 668 17 46
7.0 1338 26 75(1970)

14.0 1974 34 10911.586,4 28
2 ].0 1641 34 84
28.0 1377 31 79

Total 7090 150 401

Single OperatorIAII Bands
AF ZD3X ('73) ..3.524.826 3404 96 251

(Opr. OH2BH)
AS UK9ABA'('70)

1.719.663 1366
EU OH5SE ('69) 1,419.186 1374
NA KV4FZ ('69) 2.719.152 2867
o KH6RS ( '72) 2.748.307 2990

(Opr. W6MAR)
SA 9Y4AA ('69) 3.088.968 2623 123 279

WORLD RECORD
9 26

22 64
3 7 133
35 93
36 80

Single OperatorISingle Band
WORLD RECORD HOLDERS

1.8 KV4FZ ('73) 21.320 220 11 29
3 .5 DL7AV ('72) 110,424 759 23 63
7.0 KP4AST ('73) ..447.421 1479 32 95

(Opr. WA4PXP)
14 KV4FZ ('70) ....908.514 2315 36 117
21 CW9BT ('72) ..696.133 2068 31 82
28 CX1AAC ('70) ..681.636 1711 36 93

AFRICA
1.8 No Entrant
3 .5 CN8DW ('70) ... .15.759 153
7.0 5A1TW ('64) ..227.814 918
14 1G5A ('66) ......792.370 1594
21 TJlAW ('70) ..549.888 1447
28 CR61K ('69) ....498.800 1439

ASIA
1.8 ZC4RB ('67) .4.335 86 3 14
3 .5 UG6AD ('70 ) 76.012 436 13 49
7.0 4X4FA ('64) 174.505 781 25 60
14 HL9KH ('63) ..339.920 91 0 37 103
21 KA6AY ('721 ..284.688 920 30 78
28 HZIAB ('68) .. 132.390 578 21 55

EUROPE
1.8 GM3WDF ('72) ....5,280 206 6 15
3.5 DL7AV '( '72) ..110,424 759 23 63
7.0 LA¢AD ('71) .. .. 177,450 851 3 1 74
14 SM4CMG ('71 ) 367.356 1172 38 100
21 G3HCT ('70 ) ..317.312 924 38 9 6
28 DL4AAP ('57) 253.680 728 36 84

NORTH AMERICA
1.8 KV4FZ ( '73) 21 .320 220 11 29
3.5 WIMX ('72) :80 ,410 329 22 64
7.0 KP4AST ('73) ..447,421 1479 32 95

(Opr. WA4PXP)
14 KV4FZ ('70) 908.514 2315 36 117
21 WA8LYF ('70) ..286.767 756 35 94
28 KlJGD ('68) .... 158.510 520 28 82

OCEANIA
1.8 KH6CHC ('73) .. ..2.845 62 8 7
3.5 KH6HCM ('70) .. 11.286 200 10 6
7.0 VK3ANP ('72) 126.996 559 25 51
14 VK3APJ ('67) ..422.240 1150 35 95
21 VK6HD ('71) ..531 .354 1576 32 82
28 VK8UG ('67) ..320.008 1048 32 72

SOUTH AMERICA
1.8 9Z4GS ('73) 5.252 70 10 16
3.5 YV5AW ('73) .74.144 445 17 39
7.0 CV7B ('73) 196,480 834 25 55
14 PV4AP (' 71) 836.250 1874 37 113
21 CW9BT ( '72) ..696.133 2068 31 82
28 CX1AAC ('70) ..681.636 1711 36 93

- Because of sign ificant changes in rules for Multi·Op./Single Trans. stations, records date from
1972 test.

I
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MATH'S
NOTES

BY IRWIN MATH.* WA2NDM

B EFORE beginning this month. I would like
to thank the many readers of this column for
their overwhelming response and favorable com­
ments on my synthesizer suggestions in the
March 1974 through July 1974 columns. I have
simply not had the time to answer the many
letters and therefore have tried to present new
information in the columns as I have obtained it .
At this point, three or four serious amateurs have
indicated that they are building units along the
lines discussed and I will report their result s,
with schematics, when I receive them.

In keeping with thi s interest in frequency syn­
thesis methods we have decided to look at some
of th e many synthesizing techniques that have
been proposed in the hope that other experi­
menters may find a convenient "jumping off
point" fo r their own particular designs of these
versatile devices.

An early form of circuit that attempted to get
man y frequencies from a single crystal is shown
in fi g. I. This is a so-called di rect synthesizer as
there are no other oscilla to rs except for one in
the entire design. Operation is as follows. A
stable ] mHz reference oscillator is fed to a
buffer stage to "unload" it from the succeeding
circuit ry and then ap plied to a transistor or diode
pulse generator that distorts the incoming wave
shape so as to provide rich harmonics, every

' 5 ~ I elvill e Lane, Great Neck, N.Y. 10023.

I mHz all the way up to 10 mHz. A simple TTL
gate with its very fas t rise time or a convent ional
class C ampli fie r (untu ned ) would be perfect for
this application.

The harmonic rich output is now fed to three
filters which allow only the 2, 3 or 9 mH z har­
monic components to pass through them. These
outputs, along with the I mHz buffer amplifi er
output is now fed to a two pole ]0 position
switch which is used as the output frequency
selector. This switch applies va rious combina­
tions of fundamen tal and harmonic energy to a
typical mixer which then adds or subtracts the
inputs producing the final output. In this man.
neroa single J mHz crystal is employed to cover
the entire ] mHz to IO mHz range in steps of
I mHz. As an example, 6 mHz is derived by mix­
ing the output of the 3 mHz filter and the 9 mHz
filter and taking the difference ( 9 - 3 ) frequency
which is 6 mHz. Naturally the output of the
mixer must be filt ered or tuned to only pass the
desired output frequency.

\Vh ile such a synthesizer can actually be built,
attempts to obtain better resolution pose all sorts
of problems with regard to mixing products since
the method of tuning the output of the mixer to
eliminate these products becomes as complex as
the rest of the circuit. Consider for example. the
filter requirements to add I kHz to, say the 6
mHz output . The mixer must accept 6 mHz and
I kHz at the input and reject 6 mHz, I kHz
and 5.9 mHz (the difference) while allowing 6.1
mHz to pass.

Another relativel y simple frequency synthe­
sizer approach proposed by Servo Corporation
in 1955, is inte resting in th at it seems to over­
come the small increment problem . A 10 kHz
signal, derived either from a divided higher fre­
quency oscillator, actual 10 kHz oscillator, or
beat frequency scheme. drives a harmonic gen­
erator producing strong 10 kHz harmonics
th roughout the freq uency range to be covered.
These 10 kHz signa ls are then used to heavily

1mHl Buffer
standard .mp

2mHl 3mH, 9mHl
filter filter filter

Pu lse - type

harmon ic generator .IE Frequencv

" 2 10 1- - - 0 210 , ,
" 3 9 "9 0 , , 0 3

8 4 8 Milter

'\ 5 4

7 7 56 6

NOTE :
\
\• All nu mber s in mHl

SyntMsiled
output

Fig . l-Direct fre quency synthesize r d iscussed in the text.
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Fig . 4-Po p u la r synthesizer method uSin g phase
locke d loo ps.

crystals. It is the technique that we really wish
to stress here.

.Two crystal oscill ators are used initially. one
with 5 crystals spaced 200 kHz apart and a sec­
ond with 4 crystals spaced 50 kHz apart. These
a re mi xed and the difference frequency selected.
This re su lts in the production of a series of
twenty frequencies between 4.525 and 5.475
rnl-lz, easily filtered as it is qui te fa r from the
sum frequencies (a t this point we sho uld men­
tion that one could use the sum freque ncies.
38.875-40.825 m Hz in another appl ication as
they can be just as easily fi lte red).

The 4.525-5.475 m Hz frequencie s are now
mi xed with the output of a third oscillato r which
co ntains 10 crysta ls spaced I m Hz apart . The
output of thi s mixer, as shown in the fi gure. can
be anyone of 400 frequencies from 40.000 to
59.950 mH z. In the actua l AN/ PRC-35 anot he r
10 m Hz oscillator is used to mix with these 400
outputs giv ing anothe r 400 freque ncies or, as the
mil itary puts it. "40 frequer. cies per crystal".

What is most im portant in using this method
is the fact that the va rious opera ting frequencies
are a ll sufficient ly fa r apart to allow relat ively
simple fi lters or tu ned circuits to be used . Al ign­
ment is a lso quite easy and no t very critical.

A master switching scheme could also no doubt
be devised that would simplify frequency selec­
tion and finall y. the loss o f I or 2 crystals would
not result in the tot al loss of transmitt ing or re­
ceiving capabilit y as in the case of other types
of synthesize rs.

Our fi nal example this month is the classical
scheme being used today with the wide usage
of the integrated circui t phase locked loop. Fig­
ure 4 shows th is scheme.

Operation is as follows : The output frequency
of a voltage controlled oscilla tor is divided by
a conventiona l programmable frequency divider
to a value that is the same as a stable reference
input. These two signa ls are then compared in a
ph ase detector wh ich produces an error signal
proport ional to the difference between the two
signals. T his erro r signa l is then applied to the
y e O and tends to vary its frequency SO that the
error approaches zero. A filter is usua lly inserted
be tween the phase detector and V'C'O to improve
the sho rt term stability.

[Calltill lied all page 68 ]

Reference
oscillalor

Con trol
1~

Phase Filter veo
detecto r

Programmable
divider Output

n ttterenee
of mill er ..
40.000·49.950
in 50kHz steps

Sum of mill~ ·

50.000-59.950
in 50kHz steps

PRC-35 syn­
cf the 800

els.

1st esc

23.015
22.815
22.615 Fig . 3-S implified AN22.415
22.215 thesis te ch n ique for 400

mH, p o ssible chan n

4.525 · 5.415mHz
in 50k Hz

Is' increments 2nd
millet" mill et"

2nd osc 3rd osc

11.600 54.415
11.650 53.415
11.100 •11.150 46.475
mH' 45.415

mH,

drive an oscill ator in the desired output fre­
quency range. This oscillator produces strong
locked harmonics every 10 kHz throughout the
frequency range of interest. A tunable oscillato r
and phase comparator a re now locked to these
harmonics producing the synthesized output. By
properly designing the phase detector, the output
v.f.o, will tune through its range in "jumps" of
10 kHz result ing in a stable, pu re output signal.
In a breadboard built at the time this technique
was instituted. sta bilities of I p.p.m. ( that of the
initia l crysta l) with sideband suppression ± 10
kHz of an operating point of - 50 db repor tedly
obta ined.

N aturally. by using a I kHz osc illator, o r 100
kHz oscilla to r. these increments could be cov­
ered. The only rea l problem we see in thi s
method is knowing just which harmonic you are
locked on (without a counter ) . Al so, the output
frequency ra nge is of course limited to the range
o f the output v.f.o. which should no t be a prob­
lem in amateur type v.f.o.'s as only 500 kHz or
so is all that is usually necessary.

Figure 3 shows another technique of obta ining
many frequencies from a few crystals. This par­
ticu lar example is fro m the military AN / PRC-35
transceiver. Here, 20 crysta ls are used to pro­
vide 800 discrete fr equencies in a scheme tha t is
more direct and less prone to spurious problems
than other methods. \Vhil e it is originally in­
te nded to cover the 30-69.95 m Hz range in 50
kHz steps, the same technique could of course
be modified to cover a smalle r range with less

Fig . 2-Simplified Servo C o rp. p ro pose d frequency
syn thesize r.

10kHz Harmonic Outpu t
oscillator generator V FO I-

Outpu t
Control

Driven Phase
oscillator detector 10-
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BY HERBERT S. BRIER,* W9EGQ

C ONTI NUING our discussion of capacitance
from the September N OVICE SHACK, correct the
equation for calcula ting capacitive reactance to :

Xc = 1 -i- 2 ~ FC, where X, is capacitive reac­
ta nce in ohms; '7; is 3.1 4; F is frequency in Hz;
and C is capacitance in Farads. Solving the
equation for a capacitance of 18.5 mf and a
freque ncy of 60 Hz gives X, = 1 + (2 X 3.1 4
X 60 X 18.5 X 10-6 ) = 144 ohms (at 60 Hz) .

To compare reactance to resistance, a 100­
wall, 120·vo lt light bu lb also has a "hot" resIs­
tance o f 144 ohms. If the capaci tor and the light
bulb are connected across a 120-volt, 60 Hz
power line, they will each draw a cu rrent o f 0.83
amperes. But the bulb will become ho t while
the capaci tor will remain cool! The explanat ion
is that the current and voltage a re " in phase" in
the resistor; therefore all the power fed to it is
consumed as heat. In the capacitor, however, th e
current leads the voltage by 90 degrees; conse­
quentl y, the current that flows into th e capacitor
d uring o ne part of the a .c. cycle flows back out
of it la ter in the cycle, something like water
being continuously poured in and o ut of a bottl e.

....~
U e e e.. -'''' I

Mark Va rgas, W82SFF, 260 Ft. Wa shington Ave.,
New York City, N.Y. 10032, thinks his station
photograph is a s dese rving of d isplay in the Novice
Shock a s the sta tion of his brother, W82SPQ, in
the Ju ne issue. They ore both OX cha se rs, but we
have no info rma tion as to whethe r either of the m

ha s worked a ny OX, yet.
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a re true in an inside-out sort of way about in­
ductance. When a voltage is applied to a conduc­
to r, the current in the conductor sta rts increasing
from zero and induces an increasing magnet ic
fie ld a round the conductor that gene rates an
increasing counte r voltage that tries to force the
cu rren t in the conductor to flow in the opposite
d irection. If the cur rent decreases, however, the
collapsing magnet ic fie ld around the conductor
generates a voltage of the opposite polar ity that
tries to increase the cu rrent. \Vhen the applied
signal is a lternating, these actio ns and reactio ns
occur continuously, but the voltage changes al­
ways lead the current changes by 90 degrees.
And they are manifestations of inductance in
action.

All conducto rs have inductance, although a
stra ight conductor does not have much of it per
unit length. However, winding a long conductor
in a coil, thereby concentrating its length and
magnetic fields in a small a rea , results in an in­
ductance that varies by the square of its turns
ratio. T he inductance may be fu rther increased
by winding the conductor on a magnetic core
which concentrates the magnetic fiel d tightly
around the tu rns . Unfortunately, iron-core in­
ductors have more losses than air-wou nd coils,
especially on th e higher f requencies: as a result,
they are usually used on low frequencies, o ften
in the form of mult i-winding audio and power
transformers. The uni t of inductance is the
H enry (II ), but small inductors are of ten rated
in millihenries (mll) and m tcrohenries (pll).

Inductive reactance is proport iona l to fre-
quency and is equal to: X L = 2 FL, whe re X I.
is inductive reactance in ohms; is 3.14 ; F is
frequency in Hz; and L is inductance in henries.

[To Be Continued]

Effects of the new FCC
Logg ing Requirements

Many amateurs are making the new FCC
amateur station logging regu lations adopted J uly
10. 1974, unduly complicated for themselves.
The m inimum requirements for a fixed station
will be met by posting a phOlOCOPYof yo ur ama­
teur station license in the front of your logbook
and entering the dates that you sta rt and sto p
operating from that location. You may tran­
scribe your call letters, stat ion loca tion (ad­
dress), and your signature in the front of the
book in place of the photocopy, if you wish.

It might be wise to make an appropriate entry
if you plan to be off the air for an indefi nite time
and enter a new sta rt-up date when you resume
operations. If you operate " portable" from dif­
ferent locations, enter the sta rting and ending
dates and locations for each of the operat ions.
Even if you operate "portable" from a specific
locat ion for only a few minutes in a parked ca r,
log the date and locat io n. It is not necessary to
log mobile operations, however, except when



the fo llowing letter from Bob Lucas, \ VAOD X Z.
R.R. #3, 80x 124, Iowa City, lao 52240, refers
to work last spring, but it still carries an impor­
tant message. " . . . It doesn't tak e high power
and a beam to wo rk DX on the t 5 meter Novice
band. Running 40 watts to a 40 meter inverted-V
antenna, I have wo rked F3 , ZL1 , ZL2, YUJ ,
KZ5, WP4, WH6, CR6, VEl , VE2, VE3, VE4 ,
and many, man y more o n the 15 meter Novice
band in the past three weeks. I have easy pick­
ings, because very few of the DX stations I call
are called by any Novices. I have wa tched No­
vices try to work DX by calling CO, and a few

[Contillued Oil page 68]
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Mari lyn Ha rman, W88 NPR, 361 6 Kenda ll Ave.,
Cinci nnati, O hio 45208, is ou r first Novice Shack
Photo Contest winne r. WB8N PR operates 80 and
40 mete rs using a Heathkit Apache transmitte r, a
Hall icrafters SX~ 100 rece iver, and a Hy-Ga in ver­
tica l an tenna a nd has wo rked 27 sta tes and Cana­
da. Ma rilyn was e xposed to amateur rad io as a
g irl - her father is W9MN O-but was apparently
unim pressed with it. After her non-omateur hus­
band died, however, she started studying for her
Novice license and now ha s her Genera l ticket.
He r sons, ages 13 a nd 16, are not interested in
their mother's ' hobby, except to accuse her of

causing TVI , a charge she indigna ntly denies.

Ea ch month unt il furt her notice, we will send
a , -yea r subscri ption to CO to the se nder of the
" best" pictu re we receive. To enter the contest,
send a clea r photog ra ph (prefe ra bly black end
white) of yourself and amate ur station and sbme
deta il s a bout your ra d io activi ti es to Novice
Shack Photo Contest, 385 Johnson St., Gary, Ind.
46402. Non-winners wil l be published a s space

pe rmits.

Amateu r Operating Accessory
W. L. Klell. WN9~IV8 , 58 Main sr., Lom­

bard, Ill . 60148, suggests a useful accessory for
your opera ting po si tion. It is one o f the 3th ­
X · J 'h " cubes ava ilable at photography shops
and o the r sto res to display and protec t six
photographs. WN9MVB suggests using o ne of
the cubes on your o perating desk to d isplay in­
format io n helpful in the o peration of your sta­
tion . Suggested informa tion includes: RST signal
reporting system; Q signals: phonetic al pha be t
and ama teu r abbreviations; Transmitter/Trans­
ceiver/Receiver dial sett ings for the frequen cies
you operate and frequency limits for you r li­
cense ; WI AW Code Pract ice schedule ; favorite
picture-radio or o therwise; ca ll lette rs. names,
and telephone numbers of loc al amateurs. Tele­
phone number of th e fire department.

News and Views
LOll is Kru h, \Vi'i'2TSD , 17 A lfred Road West,

Merrick, N.Y. 11588, sends an 50S to anyone
who can help him set up an effic ient antenna for
the Novice ba nds on h is 60 X 100' lo t. At pres­
ent. his IS-meter d ipole, Star receiver. and Star
transmitter a re no t sett ing th e bands o n fire .
Louis is affi liated with the American C rypto­
graphic Associat ion and wants to hea r from other
amateurs inte rested in codes and cryptology.. ..

third-party traffic is handled. In fact , the logging
requirements when third-party traffic is handled
are unchanged .

So much for the legal requ irements. Actually,
a log satisfying the minimum requirement s is
virtually useless as a sta tion record . We recom­
mend stro ngly that you continue to log the sta­
tions you work, dates, times, signal reports,
frequencies, o pera tors' names and addresses, in
a sta ndard amateur sta tion logbook. All th is
information is vi tal in swapping QSL cards and
earning achievement awards like WAS or
WAC. The best time and place to record it is
in the logbook without del ay.

Lower License Fees on th e Way
As a result of a Supreme Court decision that

Federal Co mmunications Commission fees must
have so me relationship to th e value of the serv ice
to the licensee, th e Commission has proposed
reducing the charge for a 5-year ama teur license
to $6 .00, and a modification witho ut renewal
will be $5.00. Still no ch arge for No vice licen ses.
T he ch arge for a special call sign- for th e few
th at can qualify for o ne- is st ill an additional
$25.00. The ac tua l reduction of fees must await
the outcome of a formal hearing of the matter.
Until then, the fee remains $9 .00. Inciden tly, the
American Radio Relay League, Inc ., and pos­
sibly others. were expected to pet ition that a ll
fees for ama teur licenses should be abolished .
We wish them luc k!
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SCI ENTISTS /ENGINEERS
MATH EMATICIANS /STUDENTS

NOW .. . there's a hand-held electronic slide rule that's really
affordable . . . with performance features equivalent to others cost­
ing much more.

•

• Transcendental functions sin, cos, tan, sin. ' . COS-',
Ian." log (common logarithm). In. (naturallogarilhm),
e x, Xy

• Basic functions + , - , + , x
• Additional functions \Ix, l /x, x:
• Calculation range: 1 x 10·99 and (1 0 - 10.9) x 10'
• Displays up to 10 digit precision for mantissa and

2 digits for exponent plus signs
• rr key
• Factor reversal (X Y) key
• Ught to indicate radian mode
• Separate memory key for storage of intermedi ate

results or constants
• Change sign key
• Automatic selection of floating point or scientific

notation for result display
• Minus sign, overflow, and low battery indicators
• Size: 6V4 " x 3 112" x 1-3/ 16"
• Power system: Ni Cad rechargeable battery
• Weighs 10% ozs. including batteries
• Warranty : One year parts and labor

Price: $149.95
Features

• 14 scienlific functIOns
• 37 keys
• TrlQOnometriC func:tlOfls performed

uSing degree or radian entry
• AlgebraIC problem entry
• Solves complell problems involW'lg

up 10 two levels of parentheSis
• Solves problems in mU"lutes Itl81

take hours With a sltde rule

• Sngle functIOn keys help e. m.nale
amtMgulty In operallOl'l

• Performs !l.J11chain ca!CulatM)ns
Wit" any sequence of functIOns

• Error a~ low battery Indicator s
• Separate system clear and c lear

ent ry keys
• Aocuracy is orders Of magnitude

better than slide rule

• All so~d state electronics
• Bright , readable solid slate

display (. ghl emitting diode)
• Display automatically cuts of!

after inactive penco - extends
battery ~fe

• Full floaling decimal
• Operates on rechargeable

batteries or AC - use it anywhere

IT'S EASY. AI Tucker one letter
or phone cal (o n our special
toe-tree number) aHows you to
conpiete the oeaf. You can use
your Bank Amencard. M asler
Charge or Amenc an Express.
Tuck er Will shIp on P.O : s, M.O.,
checks or COD.

MADE IN U.S.A.

Send your Check. M.O., Bank Americard No.. Master Charge No., Amencan Express No . 10 the address below . Add
$2.75 lor shippmg. ReSIdents of Cablornla. New Jerse y. unnos and Texas add So,;. sales tax .

P.O. Bo x No. 1050
Garland, Texas 75040TUCKER

ElECTRONICS · COMPANY

FOR RUSH ORDERS CALL TOLL·FREE 800-527"'642 (In Ten. e eu 214·348-8800)
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CQ W o r l d -W i d e DX Contest
A L L -T I M E U .S .A . RECORDS

Tabu lated below are the record-h igh scores achieved by U.S. con­
testers in the CO World Wide DX Contest. All-Time World-High scores
are shown on pages 26 and 27. Number groups following calls and
bands are: year of operation, total score, contacts, zones, and

countries.

PHONE CW

1

2

s

6
a
8
1
1
6

5

9
7
9
4
5
9
3

!
5
6
6
2
7

~

e

3

4
7
8
7
5

35Tota l 1401 133

Tota l 11 21 13 4 33

Stat ion Band QSOS Zones Countrie
1.8 13 6
3 .5 110 20
7.0 4 19 27
14 334 33
21 3 19 27
28 206 20

W4BVV
(19 70 )

5.552.352

K1DIR
(1972)

1.98 5.3 10

Single Operator/All Band

Single Operator/Single Band

1.8 K1 PBW ( '71) 2.914 36 11 20
3.5 W1 MX ('72) 80,410 329 22 64

(Opr. WA1CQW)
7.0 K6EBB ('72) ..22B.786 774 31 7
14 W4AXE ('68) .. ..396,414 836 39 123

(Opr, WMFXP)
21 WA8LYF ( '70) 286.767 756 35 94

(Opr. K8HLR)
28 KlJGD ('68) ..158.510 520 28 8

Multi·Operator/Single Xmtr '"

Station Band QSOS Zones Countrle
1.8 --
3.5 138 20 4
7 .0 2 15 28 7
14 295 36 8
2 1 323 30 8
28 150 20 5

Multi·Operator/ Mult i·Xmtr
Stat ion QSOS Zones Countrie

14 4
173 25 5
665 33 8
810 38 12
909 37 10

- -----..;;r.;-- - 485 31_ _ ---.8

- -
50 18 28

W3WJD164 22 3 3
(1972)

297 32 87
9 49 3 1 86 1.527 .500

360 3 1 8 1
1820 134 31 5

St ation Band QSOS Zones Count r ies
1.8
3 .5
7.0
14
21
28

Multi.Operator/Multi·Xmtr
Stat ion Band QSOS Zones Countries

1.8 4 3 3
3.5 127 19 46
7.0 228 29 78
14 936 39 138
21 11 83 38 126
28 1012 33 103

---- - rora l 3~ rn 49'1'

WA2ZAA
(1969)

6,743.880

Multi·Operator/Single Xmtr'"
Sta t ion Ba nd 0 5 0 5 Zones Countries

1.8

W7SFA
3 .5 69 16 2 4
7.0 2 16 2 2 3 5

(1972 )
14 40 6 36 8 8

2.294.522
2 1 1004 34 74
28 260 22 50

Tota l 19 55 130 271

W6RR
(1972)

2 ,350.964

Single Operator/All Band

Tota l

November, 1974 • CO • 3

Single Operator/Single Band

1.8 W88APH ( '73) .462 66 6 8
3.5 W5SZ ('73) 36.630 208 24 50

(Opr, K5ZJK)
7.0 W3PHL ( '72) ....99.91 2 316 31 88
14 W4AXE ('70) ..595.725 1068 39 156

(Opr. WMPXP)
21 W2AH ('72) ... .485,605 1129 34 111
28 W2SKE ('68) ..429.976 1030 34 108

Club Record: Potomac Valley Radio Club ('69) 44, 441 , 644

* Because of signif icant cha nges in the Multi·Op./Single Trans. rules, records date from th
1972 contest.



L AST month I described our travels to Ro­
mania, Bulgaria and Turkey. The second half of
our trip took us to G reece, Yugoslavia and Hun­
gary, and then home to the US. Let's pick up our
adventures in Greece.

Greece: Whe re People Played Soldier
Not wanting to push our luck too far in Tur­

key, our previous stop, we took a plane to Athens.
Half an hour after checking into our Athens
hotel, we were up on the Acropolis. That alone
is worth the visit. A phone call from the Acrop­
olis brought Marino, SV l BR, with whom we had
several QSO's from home, and George, SV1AG ,
President of the Radio Amateur Association of
G reece. We operated that evening from Marino's
neat and excellent station, using his call and iden­
tifying ourselves as the operators.

Originally, we had planned to operate from
Crete and Rhodes. A slightly unreliable G reek
ham, while visiting with us in New York, (we
run a Welcoming Center for Foreign Amateurs
Visiting New York City), boasted that he had
strong connections in the Greek government, and
that he would be able to obtain Greek licenses
for us. He knew, but we didn't, that the average
foreign tourist cannot get a Greek license. SV I
licenses are given only to Greek citize ns, while
SV~'s are issued by the US Em bassy only to dip­
lomatic and mil itary personnel. The Greeks in­
tend to sign a Reciprocal Operating Agreement
with the US, but before they can, they must com­
plete the legalization of their own operations.
G reek amateurs have operated for the past 30
years on "temporary" licenses.

We spent the next day sightseeing. At the Ar­
cheological Museum in Athens I discovered that

Visiting The Balkan Hams
Pa rt II-Concl usion

BY GEORGE PATAKI,' WB2AQC

I'd have to purchase a special ticket to be able
to take photographs. When I tried to use my
newly purchased "rights" to photograph Eva
standing near a statue, a guard jumped in front
of me saying that it was prohibited. I showed
him my special ticket, but he persisted.

"What is prohibited?" I asked, "Photographing
my wife or the statue?"

.. You can photograph your wife separately
and the statue separately, but you cannot photo­
graph them together:'

"Why? My wife doesn't mind. and I don 't
think the statue would."

"That's the rule," stated the guard.
"What kind of rule? I never heard of it."
"It's a Greek rule."
"That's possible," I admitted, " it sounds G reek

to me,"
"You'd better listen to me," he yelled like a

dri ll sergeant, " I have a un iform !" I did listen to
him-who can argue with a Greek unifo rm­
but now I'm sorry I didn't photograph him with
the statue. Their brains matched so well.

In Greece there are two amateur radio organ­
izations; one, the "legalist," belongs to the IARU.
The other one, the not-so-loyal opposition to the
first, is led by our slightly un reliable G reek
fr iend.

Our sightseeing included the famous changing
of the guards in front of the Greek Parliament
house. Two guards dressed in what resemble
white panythose and black ballet tutus, and wear­
ing very large black shoes, goose-step up and
down with their big rifles, guarding the (then)
empty Parliament house. Every now and then,
three other big husky guards, identically d ressed
in white pantyhose and black tutus, march up
and relieve the fi rst two . One of the three is in

· 34·24 76th Street, Jackson Heights, NY 11 372 cha rge and shouts the commands, while the other

r-~~~-

(l eft) Marino, SVl BR, in Athens let us operate his neat sta tion for 0 while. (Cente r) Bronko is the brother
of Dule, YU1 NYP, and second o pera to r of his sta tion, which produces one of the biggest signa ls out of
Belgrade . (Right) Wh en he ha s time to spare from his college studies, Jan, YUI0BY, operates this neat

sta tion.
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two execute the funniest dance step I ever saw,
sometimes bumping into each other, and I could­
n't fi gure out if they were trying to add to the
entertainment or were just plain clumsy.

Next day Geo rge, SYIAG, who is a radio en­
gineer. picked us up again and took us to his
radio shop where we saw his rig. He built it him­
self, but it looks better than anything facto ry
made. La ter we met Janis. SVI H E. and went to
see his sta tio n. We were also invited by G eorge.
SV 1AA. a reti red general and past presiden t of
the Radio Amateur Association oJ G reece. On
our last day in Athens, Janis ca me again. this
time with Tony, SVI GH , a school teacher, and
we too k a long drive. visiting Pireus and the
surrounding countryside.

G reek hams speak good English and use good
factory made gea r. but they are not too enthirsi­
astic about send ing QSLs. I recommend a vaca­
tion in Greece and as soon it will be possible.
an operat ion from Crete and Rhodes, both
needed by a very large number of hams.

Don't miss the changing o f the guards in front
of the Parliamen t and climbing to the Acropolis.

Yugoslavia : A Broken Prom ise
Last year T ine, YU 3EY. visited us in New

York and he said that it would be possible for a
foreigner to get a temporary YU license. Yugo­
slavia is not on the most wanted list. but we
thought it would be fun to operate fro m there
with special YU7 callsigns.

A couple of months befo re our trip we fi lled
o ut the necessary papers and indicated that we
would like to sta rt to operate from the first of
May. We kept contact with a Yugoslav ham who
was helping our cause, but our applicat ions
moved very slowly from o ne office to another.
There were many other foreign applications.
mostly from Europeans. Ours supposedly were
o n the top of the list and they issued even the
calls: YU 7LG A for me and YU7LG B for Eva.
One more signa ture was needed, but it was al­
ready the middle of May and the fi nal OK was
still missing. We had to give up and leave be­
cause we wanted to cover one more country:
Hungary.

\Vhen we arrived a t the Belgrade airport.
Zoran, YU IOFX, and Jan, YU IOBY, were wait-

ing for us. Zoran just graduat ed from the Fac­
ulty of Natural Sciences and he was the chief
operator of the faculty's club statio n YU IBWX.
Jan is a college student.

That evening as we checked in the hotel, the
manager noticed in my passport that I was born
in Romania.

"Oh, you are Romanian ! I welcome you as a
dear brother," he said.

"Thank you. I would like to pay for the room.
What kind of currencies do you accept'}"

"Any kind, my dear brother,"
"Romanian currencies also?"
"Ob no, we love you, my dear brother, but we

love the dollars even more: '
"OK," I said, "here are your beloved dollars,

but I want you to know that I've qu it your dear
family."

But the Yugoslavs are very hospitable. We
went to see loran's club station. YUIBWX.
which is on the top floor of the faculty building.
We contacted this station from New Yo rk sev­
eral times and were anxious to see it. At Jan's
sta tion, YUI OBY, we were shown many rare DX
QSLs. We couldn't envy him more.

At YU IBKL, a club station o f the city o f Bel­
grade. we met many of the club operators. This
stat ion was supposed to be at our disposal if we
could have gotten licenses.

Yugoslavia boasts lots of clubs and private
stations using good factory made equipment,
mostly from Germany, Japan and the USA. The
Yugoslavs are the only ones in Easte rn Eu rope
who can travel unrestricted to the West and
they can bring home the best equipment they
ca n afford . T hey have to pay very h igh customs
duty but they are still much better off than the
rest of the "family.'

The YU hams are very active and good oper­
ato rs. T hey have plen ty of good equipment and
are enterprising people. Then why don 't they
make a few DXpeditions? Albania is right in
their backyard and what a nice place to operate
from.

I recommend a visit to Yugoslavia, especially
to the Adriatic coast. bu t don' t forget, if you are
on the Balkans, the official wheels move slowly.

[Continued on page 68]

•

(l eft) Operating YUl BWX from the Faculty of Natural Sciences of Be lgrade is chief ope rator Zoran,
YU10FX. (Ce nte r) Eva, WA2BAV, visiting Jeske, HA5DJ, a nd his entire ly home-brew sta tion. (l eft)
Pista is one of the operators of HA5KFZ, the club sta tion of the Ganz company, manufactu rer of e lec-

trical equipment.
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BY COPTHORNE MACDONALD,*
W~ORX

I F you run a kilowatt , and your ante nna is
above or right next to the house, you probably
have tha t troublesome disease ca lled "RF in the
Shack." (A co mmo n variation is "RF in the
Neighbor's Stereo." ) Often. the ham gea r itself
appears untroubled and there a rc no problems
un til you try to play back an audio tape on the
air, o r find that your slow-scan pictures loo k
better when the transmitter is off. Judging fro m
the comments of many hams, the R FI problem
is widespread, and cures come hard. T his
month and next we'll look at the problem and
discuss fixes.

T hough I certa inly didn't set out to do so,
I've found myself working on RFI problems
for some t ime. A change of QT H a cou ple of
yea rs ago sett led ou r famil y into the second
floor of a frame house. The lot is small. we
rent the place, and the only practical antenna
ru n puts th e shack and living quarters just 20
fee t below the antenna. When transmitt ing. the
house becomes an r.f. test cha mber. Among the
pieces of solid sta te equipment which protested
violently during my first QSOs from th is loca­
t ion were a color TV set, f.rn. rece ive r/ stereo
amp, reel-to-reel tape recorder, cassette re ­
corde r, and a home-brew SSTV monitor. Mak­
ing all thi s gear wo rk unde r the abominable
condit ions wh ich exist has " of been my idea of
a fu n ham radio project. It will be some co n­
solation, though, if what J learned hel ps you to
cu re your ow n RFI headaches. The discussio n

· P.O. Box 483, Rochester, MN 55901.

A comme rc ially made line choke ca pa ble of
handling a couple of a mps of a .c. line curren t.
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will deal primarily with RFI caused by trans­
missions on the h.f', bands. but much of it will
be applicab le to v.h.f. and u.h.f, also.

The basics are pretty simple . If the a .c. volt­
age swing between base and emitter of a trans­
istor exceeds 0. 1 volt peak-to -peak or so, the
stage amplification gets non-linear . If th e volt­
age reaches half a volt, the re is rectification at
the base-em itter junct ion and a "class C'' effect
at the co llec tor. The feedback normally used
in audio am plifie rs acts to keep the base-to­
em itter swing fo r audio signa ls small, even
whe n the bose-to-ground swing is severa l volts.
Unfo rtunately, the feedback doesn't usually
work at r.f. because the stage bandwidt h is
limited . In th is case, then, a few tenths of a
volt o f r.f. base-to-ground swing results in a few
tenths base-to-emitte r swing, and rectification
resu lts. If the r.f. amplitude is steady, the audio
be ing amplifi ed becomes distorted . If the r.f.
is modulated, then the modula tion is detected
and amplified as an unwanted a ud io frequency
signal.

OK, it takes only a f rac tion o f a vol t of r.f.
at the base of a transisto r to produce an unde­
sira ble effect in an audio freq ue ncy amplifie r
stage. Couple this with a situat ion such as mine
whe re the r.f. fi eld intensity 20 fee t below m y
antenna is high- upwards of 30 to 100 volts
per meter whe n running a K\V. It is clea r th at
even a short lead ac ting as an "antenna" in th at
inten se fi eld could del iver th e unwanted few
ten ths o f a volt to the base of a transistor.
Sadly, some very large "antennas" get into the
act ; like the a.c. power wiring, the cables con­
necting various pieces of gear together, and
maybe even that ground wire which we've been
told will cool th e shack off. Everything conduc­
tive in the field of the anten na becomes " hot"
to some extent. Rf. voltages are developed ,
and when th ese conduct ive th ings a re co n­
nected toget he r, r.f. cu rrent s flow.

Reducing the RF Field
The situ at ion can be pretty depressing, but

it's not hopeless. If confronted with an r.f .dn­
the-shack problem , the first thing to consider
is the possibility of reducin g the strength o f
th e r.f. fiel d to which the shack, the house wir­
ing, and the plumbing a re sub jec ted. Is it pos­
sible to move the antenna fur ther away from
the house? T he fie ld strength goes down roughly
as the squa re of the dista nce fro m the antenna.
In my o wn ex ample then. raising the antenna
fro m 20 feet above th e shack to 40 fee l would
have cut the r.f. field stre ngth (and the in­
duced voltages ) by a factor of 4. Raising it
from 20 feet to 60 feet would have cu t the
fi eld to 119 of its original level. When you con­
side r that reducing the power level from a KW
to 100 watt s would only reduce th e field
st rength by a factor of 3.16 ( V 10 ), the irnpor-



RF on the AC Line
One evening, with the lights off during an

SSTV transmission on 75 meters. I saw the hall
light glow dimly even thou gh the light switch
was off. That is r.f. on the power line ! Even if
you r case is not as severe, the chances are that
r.f. pickup on the a.c. wiring will be at least
part o f your RFI problem. There are two ap­
proaches to keeping th is r.f. out of the insides
o f that solid sta te gear. If you have managed to
consolida te all your equ ipment compact ly
around o ne of those copper sheets, you might
try fi ltering the a .c. going into a multiple out let
strip, and plug all equipment into that str ip.
Figure 2 illustrates this approach . The chokes
limit the r.f. current that can flow, and the by­
pass capacitors provide a low impedance r.f.
path fro m the copper sheet to both sides of the
a.c. line going to the outlel strip. T he cords for
the individual pieces of gear should be hanked
up short so that they don't act as antennas. The
choice of r.I, chokes will depend upon the tota l
power consumed by the gear. J .\V. Miller type
7828 cho kes are rated at 20 amps (and 200
,.,h). Al ternative chokes could be made by
winding 20 feet or so of No. 10 or No. 12
Forrnvar coated wire on 2 or 3 inch dia me ter
fo rms. It is impo rtant to mount the chokes so
they present no shock hazard. and no da nger

lined up against the basement wall and you
drive your ground rods horizontally into the
ground through holes in the wall, there is no
such thing as a really low impedance r.f.
ground in the shack.

Even if an absolute "ground" is unattainable,
many RFI problems can be solved by gett ing
all equipment cases and chassis at the same r.i,
potential. A compact arrangement with trans­
mitter, receiver. linear amp, SSTV gear, tape
recorder speech processor, scope, etc., physical­
ly close to each other is a good start . T hen the
game is to bond the chassis of all these uni ts
together in the lowest impedance way possible.
Copper sheeting of the type used in roofing
work ca n be useful. If the units are lined up
side by side o n a table, a long copper sheet,
perhaps a foot wide, ca n be put unde r the units
and each un it connected to it with a shan
length of braid o r copper strap. If the units
are mounted o n shelves, bookcase sty le, a cop­
per sheet can be moun ted vertically behind the
shelves, and the units grounded to it. The cop­
per shee t should be connected to a good d.c .
grou nd such as a cold wate r pipe o r driven
ground rod, but this is for safety, not real r.f.
grounding. Th is ground connec tion should be
made at the same point o n the sheet as the
transmitter (o r linear amp) connection so that
any antenna currents on the outside of the
coax wit! flow directly into the ground lead
and not through the copper sheet.

1
16.'"

."" "// V ""
Drwen ound rod

Fig. 1-A ground tha t ir.n' t a ground Io t least
ot 14 mMz).

tance of getting the antenna away from the
house becomes clear. (The potential problems
caused by indoor transmitting antennas and by
bringing one end of the antenna into the shack
to end feed it are also evident. )

Even if the ante nna itself is a sufficient dis­
tance from the house. r.I, will be brought into
the shack if there are antenna currents on the
transmission line. The standard preventive
measures are using a resonant antenna (or in
the case of open wire feed , at least a balanced
antenna ) and bringing the transmission line
away from the antenna at right angles. Other
possible aids are a balun at the antenna if it is
coax fed, grounding the coax shield with a
ground rod right at the base o f the tower, and
burying the coax.

Ground ing
\Vhat about grounding the gear in the shack?

Brin ging a good d riven-rod o r buried-metal
grou nd into the shack is an excellent idea from
the sta ndpoint of operator safety, but rarel y
will it ac t as a good ground at r.f. Figure 1
illustrates the problem. Let's assume that the
ground itself is near perfect- driven stakes,
buried rad ia ls, and all. Let's assume that the
lead up to the shack is half inch diameter (4/ 0
gauge ) copper cable having a d.c, resistance of
less than .00 I ohm. At 60 Hz it's a beautiful
ground, but On 20 meters it's worthless. Sixteen
feet is roughly a quarter-wave at 14 mHz. Even
though the bottom end is solidly at "ground ,"
the impedance to ground at the shack end will
be hundreds or thousands of o hms. We're trying
to get an r.f, ground in the shack by tying the
gea r to the top of a ~ wave antenna , and that
a in't gonna work! Even on 10 meters where the
length is lIS: wave. the radiation resistance o f
this ground lead will result in a " resista nce-to­
ground" a t the shack of severa l ten s of ohms.
The main point here is tha t unless your gea r is
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Water pipe or
earth ground

o . 0o

(0; 0 •• ••
'" ./

~--~/

a.c. out let st r§;p§~ §§ § § § § § § §§j

Vy 73, Co p, W00RX

using a wide copper sheet to provide a low
impedance ground connection between all units.

L-100mh. 0,216 o hms, J ,W. M,IIf!15250 Su ,table lor unIT
draWIng UP to 200 war ts or 100, (See le_t l

C- O. Ol m ld at 150v a c" Cenlfalab Ct 103 Of equIValent.

that is enough to produ ce an uncomfortable
shock if you have one hand on the chassis and
the other on grounded metal. This SS volts can
also pop transistors if you start patching un­
grounded units together. Transformerless, line
operated, equipment such as many TV sets
should not be grounded. Their chassis are al­
ready hot with a.c. directly from the line. These
units are safe because the cabinets have been
designed to eliminate the possibility of bodily
contact with the chassis.

If you get this far and your problem still
isn't solved, don't get too discouraged. Next
month we'll talk about ways of taming pickup
on interconnecting cables, r.f, suppression in the
audio amps themselves, and take a look at
some specific cases.

Fig. 3-An a.c. line filter which may be installed
inside a unit tro ubled by RFI.

C Oppet" sheet

o
o

o 0
o
oo

L- RF choke capable of hand ling total current required bV
units plugged into out let st rip. (See tex t)

C- O.01 mf at 150v.a.c.• Centralab CI ·l03 or equivalent.

o
o

f--- I
c

LL

115v.a.c.
line

of fire in case of a short circuit. Installing a
main power switch on the line side of the filter
is not a bad idea either:

The other approach is to filter the a.c. input
of each individual piece of equipment which
exhibits RFI symptoms. This approach is nee­
essary for pieces of gear such as stereos and
a.rn.Zf.m, radios which are not part of the
shack equipment. The approach may also be
necessary in stubborn cases where the first
approach has been tried, but interference per­
sists. The details appear in fig. 3. A commer­
cially ava ilable choke is mentioned, but you can
roll your own with 18 gauge Formvar covered
wire. Wind five to ten feet of wire on any can.
venient form (from 14 to 'h inch diameter )
to make each choke. The chokes may even be
outside the chassis. An easy approach here is to
split the zip cord line cord into two separate
insulated wires while still leaving the a .c. plug
att ached. Wind each wire around its own core.
A ferrite or powdered iron core is ideal, but
using air core forms of any convenient diameter
will usually give sufficient inductance. (In cases
where the RFI is strong, and the inductance is
less than optimum, it may be necessary to add
one or two additional .0 J mf capacitors in
parallel wi th the ones shown.) The a.c. plug­
which will be very close to the chassis after
this procedure-s-can then be plugged into the
socket of an a.c. extension cord to bring power
to the unit.

A few words of caution. The ceramic capaci­
tors specified are V.L. recognized for a.c. line
opera tion. If you can't locate this type, be sure
to use capacitors having a rat ing of at least
1600 v.d.c. Also, with transformer powered
equipment , be sure to ground the chassis to a
water pipe or driven ground. If not grounded.
the chassis will float at 55 v.a.c. The capacito rs
limit the current to less than I rna, but even
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Fig . 2-An approach to e li mina ting RFI in inter­
connected units by filtering the c .c. line and
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LOW·LOW POWER OPERATING

BY ADRIAN WEISS,* K8EEG

Field Day Results
Well lads, Field Day 1974 was really a hot

one for the QRP1• gang. I'd venture to say that
a greater number of fellows got their feet wet
with less than five watts this year than ever be­
fore- almost doubled the number o f entries for
the coveted Milliwatt Field Day Trophy! Before
I get into the rundown from the operators them­
selves, let me take a moment to lament my
miserable showing.

Everything went perfectly for me-last year
I had taken care to coil all the antenna wires,
leads, guy lines very neatly, so it came apa rt
beautifully. Likewise, three tosses of a brick put
my guy lines over the exact branches th at I
aimed for, and the 80ft "8JK" was aloft at 50ft
with no swea t. Loaded up beautifully, The KE-93
receiver had been converted to solid sta te and. . '
with Its 14 tuned circu its plus double co nversion
gain. it just sliced the unwanted sidebands "outa
sight"! My 80-15 meter FETv.f.o. rig (published
in ham radio. July, 1972 ) . had been redesigned
with a new r.f, driver section and a 2N5590 final
which could perk out 10 watts easily. I suppose
this part went just too well. Propagation got me!
Unbelievable shor t skip just hung my low angle
signal out beyond optimum areas-I was even
working guys in IA on 20 meters! It was real
work though. Had no trouble in working a ZL2
on 20-a 3 X 3 call and quick exchange and that
was it! But alas. anything in between was hard
to work. But wait until next year! Nuts.
O~ course, good old Murphy was on the scene.

particularly for WN3 UOS. For those of you who
had problems and gave up, read on and Jearn the
true QRPp att itude : " I was racing to complete
my HW-7 for FO but Murphy, in the guise of a
leaking hot water tank in the house. almost
QRT'd the whole project. I finished the water
tank and HW-7 with only two hours left in the
contest! So, there was no time to erect an ex­
tensive image-plane vertical as I'd planned, and
a deluge outside at the time was su rpassing the
previous deluge inside from the water tank. I
had to sett le for a % wavelength end-fed wire. I
coasted the VW partway down the driveway. put
the wire out the window to a tree branch (aver­
age height-about 3ft!) , and a screwdriver in
the lawn served as my ground . The batteries were

' 2 13 Forest Ave., Vermillion, SO 57069.

putting out less than 10 volts in the transmit
mode, but I managed three big QSO's ( MI, ONT,
OH). W8TO/8 answered my CQ and gave me a
599! He still insisted on 599 when I told him
that I was QRPp • So much for QRP p QSO's
numbers 2·4. Number one was 5T5CJ, but that's
another story !"

QRP 1• was well represented a t the top of the
nation's mountain peaks by two units--one led
by W7Z0I which manned seven complete sta ­
tions at the top of a mountain out in ORE. The
other involved W6JTH and WA6VBA tackling
the 14,OOOft Mt. Shasta in CA . Fo r you city­
slickers who consider it hard work to drive the
generato r/sta t ion van out into a pleasant mea­
dow, read on. Dick (W6JTH ) writes: "The sm all
town of Mount Shasta lies at the mountain's
base a t slightly over 3000 ft . Between eight and
nine we had breakfast there, registered with the
police department (which handles lost climbers ) ,
and headed off for the ski a rea from which the
actual climb would begin. From 8000ft level
we climbed in stretches typically lasting half an
hour, interweaving them with rest stops of the
sa me duration. By late Friday we had reached
the lower end of a crumbly knife edge at about
I2,OOOft. With a certain amount of mountain en­
gineering two platforms suitable for sleeping
were exacted from the mountain. Dinner was
prepared using snow scooped from a patch about
twenty-five feet below our makeshift camp. The
platforms served well enough that we overslept

Results:
Milliwatt Field Day Trophy 1974

Stand- Number Power
• Sta tion of QSR's 1\lult.109 Score

1. W0IYP/
W0ZHN 439 4 2784

2. WA3HBT 248 4 1638
3. KIGAX 152 4&5 1120.5
4. W5TVW 151 4 1056
5. K8EEG/0 120 4 870
6. WA5WYO 103 4 768
7. W8NOG 76 5 720
8. W6JTH

WA6VBA 93 4 708
9. K6GKU 115 4 690

10. WB9LKC 68 5 660
II. WN80SM 91 4 546
12. WB510G 49 5 517.5
13. VE3ECJ 55 4 480
14. W9PNE 50 4 450
15. WA2TLQ 72 4 432
16. K4BNI 60 4 • 360
17. WA2KTW 38 4 228
18. WN3UOS 3 5 172.5

Scoring: QSO's X power multiplier ( X 4
under 5w out, X 5 under Iw out) X 1.5 bar-
tery power + 150 bonus for complete port-
able setup away from home shack.
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W6JTH/WA6VBA locotion for 1974 Field Dey.
Mt. Shasta pea k in the background, tent fore­
ground . Backpa cks can be seen to the left of the
tent. Ski-po le holding end of di pole visible to
right of tent. Now, fe lla s, how's this for comfort!

the next morning. The final climb to the summit
requ ired negotia ting the remainde r of the knife
edge. which we eventually chose to by-pass at
the expense of severa l hundred feet in elevation.
a nd slowing bUI patiently walking up the last
thousand vert ical feet on a wide snow and ice
cove red slope. Relow the true summit of Mt.
Sh asta is a relatively flat. quarter-mile long.
windswept a rea known as Misery Ridge. Al­
though operation f rom the 14, I62ft peak wou ld
have been aesthetically more pleasing, its pinna­
cle nature and severe winds whipping the moun­
tain top made Misery Ridge a much more at ­
tractive a lterna tive.

By 1230 the tent had been erec ted and some of
the antennas we re being installed. A bamboo pole
carried from the car , and a long plastic tube re­
moved fro m a defunct sla lom course at th e ski
area provided end suppo rts for the trap dipole
which was o riented for Pacific Coast coverage.
Sometime later, the 40 meter dipole was in­
sta lled over the other suppo rt for improved
radiat ion on that band toward the east. Contest
work began shor tly a fter 1300 and continued un­
til about ten that evening, when a combination of
band conditions, so re bach , and numbing co ld
did in both operators. The wind which had
greeted us upon our arrival o n Misery Ridge at
noon Saturday blew through th e night , increas­
ing in ferocit y with each hour. Gusts tore at the
tent fabric rai sing a cacophony of noise and
th rowing tiny fros t part icles-moisture which
had condensed and frozen on the tent walls­
about the inside of the tent as though we were
in the midst of a small blizzard. Sleep was vir­
tually impossible but we did get some rest.

Toward morning the support poles o n the
windward side of the tent sepa rated and the blue
nylon fab ric began to cave in. \Vith the litt le
available light is was possible to venture out into
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the 20' temperatures and 30 mile wind to make
repairs, Although it was not yet 0500, there
seemed no prospect of finding th e sleep that had
been so elusive dur ing the night, so we resumed
F D operations. Ba nd conditions were not goOO­
long skip was definitely in on 40, a sta te of affairs
which has always been intriguing for us as Q R Pp

operators but which has resulted in no success
in making contacts-but there was hope condi­
tions would improve. After forty-five minutes of
fruitl ess calling, we made our fi rst Sunday con­
tact. As skip shortened, QSO's became more f re­
quent and by mid-morning they were following
at a ve ry sa tisfacto ry rate.

In terms of operating. 40 proved to be the
most reliable throughout the contest period. Brief
fo rays on 20 and 15 netted four QSO's per band
at a d iscouraging rate . On both higher bands,
many signals were being received, but few would
respond to our calls . For 93 contacts, th is a ll
may see m like a lot of effort. From the FD point
o f view, however, we doubled o ur 1973 score
and have found ano ther mounta in which serves
admi rably as a com mu nications site. F rom the
mounta ineering side, any 14,OOOft peak is a
challenge and the pa no ra mic spectacle from the
top of Mt. Shasta is unsurpassed. There are still
ten remaining 14,000ft peaks in CA awaiting us
for future years; in the meant ime, upgrading and
testing o f the equipment for mountain hamming
goes on." Thank s much to W6JTH and WA6·
VBA for this report- yo u've WO n the admira tion
o f amateurs the world over! I don't suspect you'll
get too many converts though ! Takes a real man!

Let me ru n some othe r comments by yo u.
de .. . WA3 HBT: " My plan was to use s.s.b,
firs t a nd then a combination of c.w, a nd s.s.b.
with the Argonaut . A ntennas were a ll dipoles
with a n average height of 40ft , plus one long­
wire through a matchbox. I got off to suc h a
good sta rt on s.s.b. that I decided to stick with. I
dislike mixing modes. Ended up with 61 s.s.b.
QSO's on IS, 108 on 20, 20 on 40, and 59 on 75
-all with 2.5 wat ts s.s.b, to dipoles!! ! I enjo yed
th is FD the best ever. Next year I pla n a totable
qu ad. I'm being spo iled by the Argonaut- it's
a good little machine!" de .. . W~HYP: "I am still
surpr ised that we did so well using only a 135ft
cente r fed a nte nna with 300 ohm open line to a
kw matchbox. The wire was strung from the top
o f the Long Lake wa tertower to a telephone pole.
The low end was 20ft high and the other a bout
120ft up. A very nice setup." de . . . WA5WYO :
"\Ve were sure d isappointed in ou r 40 meter
efforts and aim to get with a big 40 meter an­
tenna for next yea r's FD effort !" de . .. V E3ECJ ;
" My ante nna tree was a tall basswood sta nd ing
60ft above the surrounding cedars and birch on
a lake front. This large tree was leaning in the
direct ion of my tent and was rather weak near
its base, so when the windstorm came I had to

[Cofll i1lued 0 11 page 701
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58-104 ... the most advanced design
in amateur radio
All the modern ci rcuitry, built-in features, high
performance, and honest operating convent­
ance you have wanted for years... hare today.
Completely solid-state •.. from front end to RF
output, w ith over 275 advanced solid-state de­
vices, including 31 ICs, 75 transistors and 171
diodes. The result is a design that runs cooler,
quieter, bette r, longer. The fou r finals are to­
tally protected.
Totally broadbanded. The new 104 means in­
stant a SY. You can go from CW on the low end
of 80 to USB on the high end of 10 in seconds
0 • • with perfect tune. Gone are the bothersome
Presel ect o r, Lo ad an d Tune controls. Just
choose the band, dial in the operating fre­
quency, select your mode .. . and gal
True digital readout. The new SB-l04 provides
6 digi ts of large, bright, easi ly read frequency
information ... with resolution down to 100 Hz
on all bands. And unlike other so-called digital
readout systems that interpret just the VFO
frequency, the SB-l04 incorporates true digi­
tal frequency measurement circuitry that takes
into account all three frequencies: VFO, HFO
and BFO. What you see is where you are ...
always.
Total operating convenience. The front panel
is clean, well-labeled and easy to use. The
large spinner knob on the VFO delivers about
30 kHz per revolution. To the right of the VFO
knob are controls for Drive Level, Bandswitch
and the switched (Off-fast-slow) AGC to suit
various operating conditions. Pushbuttons se­
lect mode (USB/LSB/CW), a Tune button for
loading linear amplifiers, a Hl-Lo power switch,
and Power on-off switch. On the left of the
VFO knob are controls for audio and RF gain,
jacks fo r a PIT mike and phones, and push­
buttons to monitor input DC voltage, ALC ac­
tion and relative power on the front panel
meter. The built-i n VOX can be swi tched in
and out with another pushbutton ... and we've
put the VOX gain and delay controls on the
front panel, too. And. if you've insta lled the
optional Noise Blanker, a front panel push­
button switches it on or off.

Available December

Perfonnance-plus ' The SB-l04 is more than
convenient to use ... it's a pleasure. The trans­
miller delivers a solid 100 walls output in the
high power position ; for a RPers the output can
be switched to one watt instantly with the
front panel pushbutton.
The broadband receiver performance is spec­
tacular... carefu lly designed to minimize cross­
modulation and intermodulation; active devices
are kept to a minimum ahead of the highly
selective crystal filter. Adj acent signal over­
load is negligible, yet sensitivi ty is better than
1 ~V. And there is a 15 MHz WWV receive
position on the band switch.
Easy assembly and alignment. We believe the
new SB -104 is the most sophisticated amateur
radio transceiver on the market. It has over
2800 parts, consequently it won't go together
in just an evening or two, (we have averaged
about 50 hou rs in pre-production assembly).
But it does go together easily, easier than any
we 've ever offered. All but a handful of the
components mou nt on one of the 15 glass
epoxy boards, and two wiring harnesses elim­
inate most of the point-to-point wiring. Eleven
of the boards plug-in for easier assembly, and
7 of them can be extended out of the chassis.
And ' 1iI1more features ' The SB- l 04 will oper­
ate directly from a 12V automobile electrical
system. For fixed station use, just hook-Up the
new HP-1144 supply. Complete back panel in­
puts and outputs ... see feature photo on right
page. And, we've even designed-in a place on
the readout panel where you can light up your
call sign when you build the SB-l 04 ... we give
you all the letters and numbers you need to do it.
This is the transceiver you'll be hearing world­
wide. Years ahead of every other... at any price.
The SB-104".it belongs at your operating po­
sition.
Kit 5B-104, 31 Ibs 669.95
Kit 5BA-1D4-1, Noise Blanker, 1 lb.,
mailable 24.95
Kit 5BA-1D4-2, Mobile mount wi th hinged rear,
telescoping front support, 11 ' cable, power re­
lay, and circui t breaker, 6 Ibs., maifable. $34.95
Kit 5BA-104-3, 400 Hz CW crystal filter,
1 lb., mailable 34.95



SPECIFICATIONS
after th irty minute warmup. Modes of Operation : Remote
VFO; Main VFO; Receive Remote!Transmit Main; Receive
Main/Transmi t Re mote; Crystal f requencies (2) (crystals not
supplied). Dial Backlash: 100 cycles max. Power Require·
ments: llV and 13.6V at 500 mA from the 58· 104 . RF Out­
put: 0.34 t o 0.4V RMS over 5 to 5.5 MHz into a 50 ohm load.

S8-634 SPECIFICATIONS - CLOCK - Di splay : Six full digi ts.
Time Ba.se: 24 hOUfS. Accuracy: Determined by accura cy of
power li ne f requency. TIMER - Display: Three full dig its.
Time Interval : 10 minutes wi th automat ic reset. Manua l
reset at any port ion of 10-minute per iod. Accuracy : Deter­
mmed by accuracy of power line frequency. Signal: Visual
only or both visual and aural ; swi tch selected. RF POWER/
SWR METER - Frequency Ranle: 1.8 to 30 MHz. Wattmeter
Accuracy: ± 10% of tun-scale reading. Power Handling Capa·
bility : 2000 watts (maximum). SWR Sensitivity: Less than
10 watts. Impedance: 50 ohm nominal. SWR Bridge: Cont in­
uous t o 2000 watt s P.P. Connectors : UHF t ype SO-239.
PHONE PATCH - Circu it: Telephone hlbrid ci rcui t . Allows
voice control or manual operat ion. TEL PHONE LINES - ln­
put Impedance: ApprOX imately 600 ohm. Null Depth : At least
30 dB iso lation between transmi t and receive ci rcuits. Re·
eerver Impedance : Effective match f rom 3 to 16 ohm.
Transmitter Impedance: 600 ohm or higher impedance cut­
put. GENERAL - Meter : 100.uA movement. VU readings f or
phone patch moni toring. Null depth indicat ion. RF power
output, re tat i v~ power, a n~ SWR readings. FRONT PANEL
CONTROLS - TImer : Off, Visual, Aural Visual. Reset: Push­
button switch. Patch Gain : Transmitter , Receiver . SWR: Sen­
si t i vity. Mode: SWR, Forward and Ref lect ed. 2000 Wand
200 W. . Phone Patch. Rear Panel Control s - Clock: Tim e
hold, minutes set , seconds set . Null Adjust ccntrof Null ­
MOnl !or SWitch; C adjust cont rOl; R adjust cont ro l. Power
Requlrements: 120/240 VAC, 50/ 60 Hz, 15 watts.

SB-614 SPECIFICATIONS - AF SAMPLING SECTION: rre­
quency Coverage: 80 through 6 meters (3.5 - 54 MHz). Rf
Power Limits : Exci te r i nput (50 - 75 ohm) 10 t o 300 watts '
Antenna input (50 - 75 ohm) 10 to 1000 watts (up t o
1500W PEP). Insertion loss: Negligible. VERTICAL AMPLI .
F.I~R.: Input Impedance: 1 Megohm shunt ed by 75 pt. sen­
SltI!l ty : 60 mV rms/ V4" verti cal deflect ion. Attenuator : 2
POSitn;," ; Xl, 2 vol t s rms max. input; dO, 20 volts rm s
max. Input. Frequency Response: 10 Hz t o 50 kH z ± 3 db.
HORIZONTAL AMPLIFIER: Input Impedance: 1 Megoh m
shunt ed by 50 pt. SensitiVity: 50 mY rmS/ V4 " hor izontal
defl ect ion. frequency Response: 10 Hz to 3 MHz .:!:::3 dB.
SWEEP GENERATlDN: Type: Recurrent,' au tomatic sync. Fre­
quency Ran ge: 10 Hz t o 10 kH z in three ranges. GENERAL:
CRT: 3RPlIA fla t face, green, medium persistence phos­
phor. ' .rati.cule: .250 inch squares 6 x 8 (l.5 x 2.0 i nches
tota! view ing area). Power Suppl ies: All solid-sta te recti ­
fi ers. Al l ampli f ier supplies regulated. Power Require­
ments : 110-130 or 220-260 VAC, 50/60 Hz 35 watts Front
Panel Control s: Intensity - Off-on' Mod'e - SSB . TRAP
CR~SS j Focus, Ve rt i c~l. Gain ; Ve rt ical Posit ion ' Horizontai
Ga in ; Hor tzcnta t POSi t ion; Sweep - var iable ; Range _ 100
Hz, 1 kH z, 10 kHz. Rear Panel Controls: Asti gmat ism' Verti ­
cal attenua t~ r - Xl, X10. Rear Panel Connectors: Antenna :
SO-239 ; EXCi ter: Phonol Ver t ical Input : Phone , Horizontal
Input : Phana. DIMENSluNS: 7V,." H x 10V,." W x 15V4"D
Net Weight: 12 Ibs. •

S8·230 SPECIFICATIONS: Band Coveraee: 80, 40, 20, 15 and
10 meter amateu r bands. MaXimum Power Input: 1200 W
PEP SSB; . 1000 W, CW; 400 ~a tts RTTY/ SSTV. Duty Cycle:
SS8: c~n tmuous voice modutatlcm CW: continuous (max. key­
down t ime 30 seconds); RTTY/ SSTV: 50 % (max. transmit t ime
10 minutes at 400 watts). DriVing Power Required: less than
100 W. Third Order Distortion : -30 dB or better. Output Im­
pedance: 50 ohms at 2: 1 SWR ma.... Input Impedance: 52
ohm s at 1.5: 1 SWR max. Meter Switch: Exciter only ; Relative
Power ; Plate Curre nt ; Grid Current; High Voltage. Front
Panel: Load; r une: Band; Relat ive Power sensi tivity ; Power
switch j Meter switch. Aur Panel : AlC output ; Exciter reo
lay; RF inpu tj RF output ; Ground lug j f use j line cord.
Tube: Type 8873. Zero signal plate current: 25 mAo Power
Requirements: 120 VAC, 50/ 60 Hz, 14 A max. 240 VAC
50/ 60 Hz, 7 A max. Dimensions: 14¥4" W x 16" 0 x 7" H'
Net Weicht: 331/:z Ibs. .

S8·\04 SPECIFICATIONS - TRANSCEIVER SECTION - ;EN·
ERAL OPERATION: Frequent)' Coveraee: 3.5 MHz through 29.7
MHz ama teur banes, 15 MHz WWV receive only. Frequenc)'
Stability: less than 100 HZ/hr dr ift after 30-min. warmup;
less than 100 Hz drift for : 10% change in primary vet tage.
Modes of Operation: Selectable upper or lower sideband
(suppressed carr ier) and CWo Readout Accuracy : Wltnin
: 200 Hz : 1 count. Audio Frequency Response: 350 to 2450
Hz .:!:75 Hz (6 dB bandwidth). Dial Backlash: 50 Hz max.
Pnone Patch Impedance: 4 ohm output to speaker; high Im­
pedance output to tra nsmitter. Power Requirements: 13.8
voe nominal (max. 16 VDC) at: Receive: 2 amp. Transmit:
low power: 3 amps. . hign power: 20 amps. TRANSMITTER:
RF Power Output: High "ower (50 ohm non-reactive lead).
SSB: 100 watts PEP ± l d.B; CW: 100 watts ± 1 dB. Low
Power SSB: 1 watt PEP (mmlmum); CW: 1 watt (minimum).
Outp~t Impedance: 50 ohms, less tnan 2:1 ~WR. Carrier Sup­
pression and Unwanted Sideband Suppression: 55 dB down
t rom 100 watt smgte-tc ne output at 1000 Hz ref erence.
Har~o~lc Radiation : .45 dB below 100 watt outpu t. Spurious
RadiatIon: - 50 dB With i n ± 3 MHz of carrier; - 60 dB farthe r
th an ± 3 MHz from carner, except - 40 dB at 3.39 MHz on
80 meter band. Third Order Distortion : 30 dB down f rom
t wo-tone output, reference at 100 watts PEP. TransmiVRe·
eewe Operation : SSB: PH or VOX; CW: Keyed-tone VOX or
manual. CW . Side-Tone: Internal.ly swi tched to speaker or
heacpncnes rn CW mode. ApprOXi mately 700 Hz tone . Micro·
phone Input: High impedance with a rating of - 45 to - 55
dB; app rox. 25K o~ ~s. to match Heath desk-type microphone.
RECEIVER - SensltlYlty: less than 1.0 microvolt fo r 10 dB
signa l·pl us~noise-to-no ise ratio for SSB operation. Selectivity:
2.1 kHz mmimum at 6 dB down, 5 kH z maximum at 60 dB
down. (2: 1 nominal shape factor). CW Selectivity : (wi t h ac­
cessory CW fil ter) 400 Hz at 6 dB down; 2 kHz max. at 60
dB down. Overall ~ain : l ess than 1 microvolt f or 0.5 watt
audio ?u tpu t. AudiO Output: 2.5 watts into 4 ohms, 1.25
watts IOta 8 ohms, at less than 10% THO. l ow impedance
h,eadphon,es (4-8 ohm). AGC : less than 1 mil lisecond at tack
nme, SWitch select able 100 «sec. and 1 msec. ' release and
O,FF. Intermodul.ation Di ~t0'1ion : -65 dB min. Image Rejec.
tlon : - 60 dB min. IF ReJectIon: -60 dB min. Internally 'en·
erat ed Spurious: Below 2 microvolt equivalent antenna in­
put , except at 3 .65, 3.74, and 21.2 MHz. MECHANICAl­
fr~nt P~nel Controls/Switches: AGC - Off, Slow, Fa st; AF
Gain ; Microphone ,Jack; Headphone Jack; Main Tuning; Mi c/
CW l evel ; Vox Gain; ~ox Delay ; Band Switch. Pushbuttons :
Al .C (Met er); .13.8Y (Mete r); Rela tive Power (Met er); 100 Hz
(Disable); NOise Blanker (On/Offh LSB (Mode) ' USB (Mode)·
CW (Mode) ' Tune; HilLa (Power :select); VOX (On/ Off) ' PWR
(On/Off). Rear Panel Control s/Sockets: Ant i-Trip ' Sidet one
Level; Linear Amplif ier ALC Input ; Phone Patch Input ; Phone
Patch Output ; Key (CW) Input; Speaker (4 ohm) Output·
Spare (2); .Receiver Aud io Inputl YFO Input ; VFO Output ; IF
Ou tp ut; ~flver Output; Ground Post : Power Plug; Accessory
Socket (Includes relay output); Antenna Input· Receiver An­
t enna Inpu t; Common/Separa te Antenna Swi tch. Dimensions:
5;'4" H x 14 1~" W x 13}l " D. (Less knobs f eet and con-
nectors). Wel&1ii: 20 lbs. '

The 58·104 output board and final transistors
are warranted for one full year.

Hp·1144 SPECIFICATIONS - Output Voltage: 13.8 VDC regu­
lated (Adjustable from approxi mately 11 to 16 VDC). Maxi·
mum Output Current: 20 amperes, Int ermi ttent. 8 amps ccn­
ti nuou s. Transistor Integrated Circuit and Diode Comple·
ment; 2N3643 t ransistor; 2N3055 t ransistor ; 40411 pass
t ransist or (2); MFC6030 regulator Ie ; 1N4Q02 sili con diodej
MOA990·2 bridge rect ifie r. Power Requirements: 110 to 13u
VAC @ 6A or 220 t o 260 VAC @ 3A, 50/60 Hz maxi mum.
Dimens ions: 5112" H x 91/." W x 10114" O. Regulation: l ess
than 2% output vol tage var iation from no road to 20 am­
peres. Ripple: less than 1% at 20 amperes. Fuses: 7-amp,
3AG, slow-blow primary . 20-amp, 3AG, output. Net Weight:
23 Ibs.

SB·604 SPECIFICATIONS - Spnker Size: 5" x 7" oval . Yoice
Coil Impedance: 3.2 ohms. Frequency Response: 300 to 3000
Hz. Magnet Wellht: 3.16 oz. tablnet: Aluminum with gray
wri nkle f in ish. Dimensions: 7~" H x 10~" W x 14" D.

$8·644 SPECIFICATIONS - Frequency Coverare : 5.0 - 5.5
MHz allowing 80, 40. 20, 15, 10 mete r operat ion In the
$8·104. frequencY Stability: Le ss than 100 Hz drift per hour

HEATH

Schlumberger
HEATH COMPANY
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S8-604 Station Speaker.
Designed and styled to match the new S8-104
Transceiver, the cabinet is large enough to
house the Hp·1 144 AC Power Supply. The 5"
x 7", 3.2 ohm speaker is response-tailored for
SS8 . Connector cable & plug are included.
Kit 5B-604, Speaker & cabinet,
8 Ibs., mail able 29.95

HP-1144
Fixed-Station
AC Power Supply

This new 120 V1240 VAC operated supply pro­
vides the 13.8 VDC req uired by the new S8-104
Transceiver. The fu ll-wave bridge ci rcuit has
triple Darlington regulation wi th an integrated
ci rcui t which samples, compares, and auto­
matically adjusts transistor bias to mainta in a
fixed output level. Output is remotely sampled
at the load end of the power cable, thereby
compensating for voltage drop across fuse and
cable, to provide almost no change in voltage
from no load to full load conditions. A cable
and socket provide output power and a series
connection to the S8-104 remote on-off switch.
The generous heat sink fits on the back of the
supply, and the entire unit may be mounted
within the S8-604 speaker cabinet.
Kit HP-1144, fixed·station supply,
28 Ibs., mailable 89.95

S8-634 Station Console
Five station accessories in one!
24-hour digital clock: six half-inch gas d is­
charge digits indicate hours, minutes and sec­
onds. The clock runs conti nuously, as long as
the console is plugged in.
Ten-m inute ID timer: Th ree gas discharge
digits indicate minutes and seconds up to 9:59.
At ten min utes the timer recycles and provides
either a visual ala rm or both visual and audl­
ble alarms. Pushbutlon zero reset.

RF wattmeter: The big meter delivers measur­
ing capability of either 200 watts or 2000 watts
full scale. 160 through 10 meters.
5WR bridge: Push a button to measure SWR.
Separate front panel SWR sensitivity control.
Phone patch: The hybrid patch can be used
either manually or with VOX control without
swi tching connections. VU capability on the
meter and separate front panel control s to ad­
just transmitter and receiver gain independ­
ently. Line isolation can be adjusted with a rear
panel control.
Kit 5B-634, 14 lbs 179.95

S8-644 Remote VFO
Designed exclusively for the new 5B-104. The
new S8-644 provides serious DXers with really
useful spli t transmitl receive capability. With
the " 104/ 644" combination, you aren't fre­
quency li mited in any way - the transceiver
can be at one end of the band, the remote VFO
at the other end.
Multi-mode capability. The " 644" allows trans­
ceive operation on either itself or the ..104", •.
transmit on the " 104" and receive on the "644"
... receive on the " 104" and transmit on the
" 644". And you can use either of the two c rys­
tal positions in the " 644" for fixed-frequency
control.
Easy pushbutton operation. Front panel push­
buttons on the " 644" control all transceive,
transmit and receive modes on both the " 104"
and the remote VFO. No switching on the "1 04"
is necessary. Status lamps behind the wi ndow
ind icate frequency-control mode.
Digital readout In the 5B·104. Although the
S8-644 includes a linear d ial on its front panel
to get you into the right frequency area, actual
frequency readout takes place in the " 104" .
The display automatically changes to the cor­
rect frequency as you go from transmit to re­
ceive.
Kit-built VFO. The " 644" uses the same kit VFO
as the new 5 8-104. And thanks to the true
dig ita l f requency readout in the "1 04", con­
cern about dial VFO linear ity problems is a
thing of the past. If you work serious OX with
you r new 58-104, you'lI want the new " 644".
Kit 5B-644, 10 Ibs 119.95

I
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single knob .•. Load and Tune c o nt ro l s are
c learly marked. Full metering fac ilities.
A full complement of built·in safety features.
The cabinet features microswitch interloc ks on
both the top and bottom to shut down the pri­
mary power when the cabi net shells are re­
moved. Front panel status lights indicate HI
Temp, Exciter and Delay. The heat sink for the
8873 is temperatu re monitored ; if the tempera­
tu re rises too high, a thermal ci rcui t breaker
opens, the linear shuts down and the Hi Temp
light goes on. The Exciter light indicates that
the linear. is running st ra ight through, w ithout
arnpll tlcatlon. To allow the tube suffic ient time
to warm up, a delay c i rcuit is built-in. When
warm-up is completed, the Delay light goes
out. The On-Off swi tch also includes a built-In
c i rcui t breaker for the primary side of the
power transformer. And the cathode of the
tube is fused fo r additional protection .
.Easy assembly. The new SB-230 goes together
In 15 to 20 hours. No alignment is necessary.
The new 58-230, styled to match the SB-l04
transceiver, delivers all the features and per­
forma~ce you 've come to expect from Heath.
yve think y?U WIll agree It's the greatest value
In modern llnears.
Kit 58·230, 40 Ibs 319.95

GET FULL DETAILS
Send for the new FREE
1975 Heathkit Catalog.

~--- - -- -- - - -- ------,~-"~~--~

58-614 Station Monitor
How clean Is your signal? With the SB-614,
you 'll know. It monitors transmitted SSB, CW,
and AM signals up to 1 kW from 80 - 6 meters.
The highly visible 1Y2 x 2" CRT, with push-pull
d rive for a keystone-free, sharp, clean t race,
ind icates a wide variety of common operating
problems. non-linearity, insufficient or exces­
sive drive, poor carrier or sideband suppres­
sion, regeneration, p arasi ti cs an d CW key
cl icks. The manual includes 40 CRT display
il lust rations and explanations,
Complete controls, All standard scope control
funct ions are available in the ..614.....Vertical
Gain & Posi tion , Horizontal Gain & Position,
Focus, Mode (SSB, Trapezoid & Cross for
RTTY Mark/ Space adjustments). The improved
recurrent , automatic sync-type sweep genera­
tor is adjustable in th ree ranges from 10 Hz to
10 kHz. Front panel control gives 11 steps of
attenuati on. For limited test applications the
" 614." can be used as a normal scope, and
provides 10Hz to 50 kHz bandwidth, good sync
and high input sensitivity. A rear panel 10:1
vert ical attenuatar provides ext ra convenience.
Addilional features Include all sol id-state de­
sign ; rear panel Astigmatism control ; standard
horizontal and vertical inputs for use as a
scope ; exciter and linear inputs/outputs. Ci r­
cuit board /wiring harness design makes as­
sembly fast and easy. What kind of signal do
you have? Order your new SB-614 today and
know.
Kit 58·614, 17 Ibs 139.95

58·230 Conduction-Cooled
1 KW Linear
Strong and silent. The new " 230" uses a husky
Eimac 8873 triode in proven, stable, grounded
grid circuitry to deliver up to 1200 watts PEP
SSB, 1000 watts CW input from less than 100
watts drive. And the " 230" Is also rated at 400
watts input for slow-scan TV and RTTY. A mas­
sive heat sink eliminates the need for a fan.
Complete operating convenience. On the front
panel of the new SB-series low profi le cabinet
YOU 'll find all controls at your fingertips for
easy operating . Bandswitch ing is done with a



CRECK TIlESE ADVANCE
DESIGN S:

Completely solid-state design . .. Inc luding the
finals. Over 275 solid-state devices, Including 31
integrated circuits. The 58·104 output board and
tinal transistors Bf e warranted tor one full year.

True digital readoul Six ¥2" gas-discharge dis­
plays deliver resolut ion down to 100 Hz with
across-the-room visib ility.

' .•••
•..

Completely broadbanded. Neither the transmit­
ter nor receiver sections requ ire tun in g from 3
to 30 MHz . .. instant aSY from 80 to 10 meters
is a reality.

Circuit board construction. Most components
mount on 15 c ircu it boards for easy assembly.
The seven major boards can be extended out of
the chassis fo r ad justment or troubleshoot ing
wh ile rig is operati ng.

•
-

•

--

New nol.. blanker plugs Into 88·104 & solves
the ignition noise problem. Provides up to 50
dB of effective blanking. Rep rate 10 to 2000
pulses/ sec.; pulse widths 1 to 250 ~sec.

•••-

---'=-_ a-=~------ -J ~.1
-

.. :. ' . .

•~ :-.: ~~
-.J .. ... •

I .. ...,-- -.. .. ..'... - - ..

Compl.te back-panel connection.: Phone patch
in & out; auxiliary audio input; speaker; key;
ALe ; VFO in & ou t: driver out ; IF out; accessory
plug ; power plug; two spare jacks; separate
transmit & receive antenna jacks.

1FT



an ennas
BY WILLIAM I. ORR,* W6SAI

" My friend, you look very sad." Pendergast
tossed aside the copy of A pplionce Operator
magazine he had been reading and took his
fee t ofT the operating table, " I was just looking
at the ads for the Pach enko mach ines,"

" What's a Pachenko mach ine?," 1 as ked,
"A Japanese transceiver with solid-state read­

out. The word Pachenko means pin-ball ma­
chine in Japanese. You know, one of those
things with lights and bells. Well . .."

" I see the comparison:' I said,
"Enough o f this chatte r. Tell old Pendergast

your problem: ' sa id my friend.
"Well, old Pendergast, I sort o f worked my­

self into a box with my recent CQ columns,"
I replied. " In the last few issues I discussed
the so-called invisible antenna and the problems
some hams have in erec ting a good antenna
in the face of building res trictions, suspic ious
landlords and the like. Obviously I hit a vital
point. Some hams have sing le sto ry homes with
a height limit o f 16 to 26 feet on buildings
and accessories, Some have a restric tion on

' 48 Campbell Lane, Menlo Park, CA 94025.

an tennas of any kind. It's a tough situation."
"Well , how about the good old, reliable

ground plane antenna," demanded Pendergast.
"T hat's not very high for 20 or 15 meters, and
it is inconspicuous, In fact , you have one of
them, don't you?"

"Yes," I admitted, " I have a 2 1 m Hz ground
plane a t my vacation spot and it has worked
well for years. The 'base is very close to the
ground however, and 1 have always been very
uneasy about it. especially a fter reading
W2FMI"s very fine ser ies of articles about
vert ical antenna system s in QST over the past
few yea rs. Jerry proved that a ground-mounted
vertical antenna needed a large number of
radial s before it worked efficiently. The ga rden
va riety o f amateur ground plane-with 3 o r 4
radials-mounted close to the ground exhibited
about 8 db less signa l strength th an a simila r
an tenna mounted over a good ground plane."

"Yes," sa id Pendergast. " I remember you
saying in your September CQ Antenna column
that a ground plane vertical is only half of an
antenna system and the ground radials (or
screen) make up th e othe r half."

"Rig ht," I replied. " Well, to try and gel
a round the problem, and to make a bette r low­
profile antenna, I could either add a lot of
radials, o r try another a pproach. So I took
down the 21 m Hz ground plane-it only had
4 radi al s-and in its place I put up a vertically
polarized Quad loop antenna ( fig, 1) at about
the same heigh t. T he Quad loop exhibi ts about
3 db gai n over a ground plane and the loop
is a complete antenna so the electric field does
not have to penetrate the earth to reach the
missing portion of the antenna, as is the case
with the ground plane. The loop antenna. in
itself, is a complete entity . Hopefully, then,
the electric field losses inherent in the ground
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1'8'· of
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to rig

Fig . I -The single quad loop antenna.
This experimenta l loop a nte nna was
mounted on a wood mast a bout 18
feet high. loop was made of # 18 wire,
11 '8" on a side. The low point of the
loop wa s about 2 fee t clea r of the
ground . For vertica l pol arization, the
loop wos fed at one corner (A.8) with
one-to-one balun and 0 q ua rte r-wa ve­
leng th Q·section made of 7'8" of RG­
59/ U line 0 5 ohms>. The transmission
line was RG-58/ U (50 ohms). The meas­
ured v.w.r. at 2 1.2 mHz was 1. 3 .
Ra ising the loop so that the bottom wa s
6 feet above the ground ra ised the
s.w.r, to 1.8 a t 2 1.2 mHz. The loop is
directional broadside, with mi nor lobes
in the plane of the loop, The bolun
a nd feedline a re dressed a long the
horizo ntal arm back to the center of
the loop, the n drop d own the mast to

g round level.
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Fig. 2-The horizon tally polarized loop. The loop
of fjg. 1 was revised to provide horizon tal polc rl­
zation by feeding it at the bose (A.8>' Dime nsions
of loop and matching line remain the some. The
line was brought down to the ground and led
away from the loop at ground level. This low
loop proved to be much better thon a g round
p lane a ntenna with .4 ra d ials mounted at the

some base height.

adjacent to the vertical loop are less than those
encountered with a ground plane. I reasoned
that I could eliminate all radials and at the
same time end up with a bette r antenna."

"How did the Quad loop work?," asked
Pendergast.

"After the loop was up. I used it for some
weeks. I immediately noticed better resul ts in
that my rat io of replies to calls went up, and I
was able to work appreciably more DX with
less effort than before. I would estimate that I
was getting better than the 3 db gain I had
hoped for, as compared to the ground plane: '

" Hurrah]," said Pendergast. "You have in­
vented the better mousetrap. The ground plane
is relegated to the junk box ."

I igno red the thrust, a nd continued . "My
next experiment was to change from vertical
to horizontal polarization by feeding the loop
at the bottom (fig. 2) . It worked even better;
it seemed that I could almost compete with the
big boys. So I decided to d ismantle the whole
antenna and bring it home with me and make
di rect comparisons against my 3 element Yagi
on a 45 foot tower. This would be the supreme
test .

"And that's exactly what I did . I reassembled
the loop and tested it against the bea m, bo th
for horizontal and for vertical polarization. The
results were certainly very interesting."

Pendergast bounced up and down in his
chair. "What happened?", he asked. "Don't tell
me the loop down close to the ground was as
good, or better than, your beam up 45 feet?"
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I sighed. " It really was a very unscientific
experiment. I checked the antennas on receiving
and asked for comparative reports on trans­
mitting, My own S-meter is calibrated at about
4 decibe ls per S-uni~ but I couldn't tell just how
the S-meter at the other end of the circuit was
calibrated. In any event, I came to the conclu­
sion that the vertically polarized loop close to
the ground was about 12 db down in signal
strength fro m the beam. That's about 3 to 4
S-units. And the loop exhibited a lot more fad­
ing on DX signals.

"Three to four S-units worse?," yelled Pen­
dergast. "No way !"

I continued. "After these tests, I switched the
loop over to horizonta l polarization and ran
some tests. This loop was better, markedly, but
still about 10 decibels down in signal strength
compared to the beam."

There was a long silence. Fina lly, Pendergast
sighed heavily and said, "Let me get th is
straight. The vert ical ly polarized loop was at
least 3 db better than the ground plane and the
horizontally polarized loop was better than the
vertical one."

"Right," I said.
"Well, then," Pendergast continued trium­

phan tly, "what you are saying is that the ground
plane is the worst of the lot, and probably
about 13 to 15 decibels weaker than a good
beam!"

"Let's not play decibelmanship," I replied,
"But that seems to be a good guess. But if the
ground plane is so bad, why is it that many
stations have worked plenty of OX with it? The
answer, I think, is that most of the fe llows that
have had success with the ground plane antenna
have mounted it high in tire air, where it radia­
tion angle and behavior are more like a vertical
dipole and where the ground losses are much
less. Remember, my ground plane was very
close to the earth:'

I rummaged through a stack of magazines on
the desk. "One of the unsung heros in the verti­
ca l antenna game was VE3AAZ. He genera ted
a computer program to determi ne the effect of
ground loss on vertical antennas. His article is
in June, J965 issue of QST . I suggest you
read it.

"In his computer program, working from
known radiation patterns and given amounts of
ground loss, VE3AAZ - among other tests ­
compared a horizontal dipole antenna to a verti­
cal antenna and to a ground plane at different
elevations and found that the ve rtical dipole,
whose center was Ih-wavelength above ground
compared favorab ly with a ground plane an­
tenna at a takeoff angle of 10 degrees, there
being less than one decibel difference between
the two. VE3AAZ also computed that a verti­
cal antenna two wavelengths high had a 5 db
to 8 db advantage over a ground plane antenna
mounted at ground level. Finally, he computed
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723N-----..

264

265
For prices and information, contact your local
Hy-Gain distributor or write Hy-Gain.

All you need to know about
2 meter mobile antennas!
263 Special no-hole trunk lip mount. 3 db gain. 130­
174 MHz. 5/8 wave. 16' coax . DC g ro und. Base
matching coil for 52 ohm match. 17-7 ph stainless
steel whip.

264 High efficiency, vert ically polarized omnid irec­
ti onal roof top whip. 3 db gain. Base matching co il
for perfect 52 ohm match. DC ground. Coax and con­
nector furnished.

265 Special magnet ic mount. 3 db gain. Performance
equal to permanent mounts. 12' coax and connector.
Base match ing coil for 52 ohm match. 17-7 ph stain ­
less stee l wh ip. DC ground.

Rugged, continuously loaded, flexible VHF portable
antennas. Completely insulated with vinyl coating .
Bend at all angles without cracking or breaking. Can­
not be accidentally shorted out.

723N With UHF connector.

269 With 5/ 16-32 base for Motorola HT; Johnson ;
RCA Personalfone; Federal Sign & Signal ; and cer­
tain KAAR, Aerotron , Comco and Repco units.

723A With BNC connector.

260 Commercial duty, 1/4 wave, claw mount, roof
top wh ip. Precis ion tunable to any discrete frequency
108-470 MHz.

261 Same as above, with 16' coax and connector.

262 Magnetic mount wh ip, 106-470 MHz. 52 ohm
match. Complete with coax and connector.

Hy.Qain Electronics Corporation; 8601 Northeasl Highway Six ; tmcom. NE: 68507; 4021~·91 51 ; Telex 48-&424
Branch Office and Warehouse ; 6100 Sepulveda Blvd.; # 322: Van Nuys. CA; 91401 ; 2131185-4532; Telex 65-1359
Distributed in Canada by Leetron Radio Sales, lid.; 211 Hunter Street West: Peterborough, Ontario
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Mako meets a smooth­
talk ing operator.

--

He ight · n

.. . by JA30VM

Elevation angle · UP

[continued on page 66]

1

2

3

4

•

Fig . 3- Horizon ta l dipo le outpe rfo rms ground­
plane onte nno. The horizontal d ipole con sisten tly
provides a better sig na l at on eleva tion angle
of 10 degrees above the horizonta l that does a
ve rtica l dipole antenna whose center is !.4-wa ve­
length above ground . At a heiqht of 2 wove­
lengths, for exa mple, the ho-izontcl dipo le is
from 7,5 db to 10,5 db better than the vertica l,
depending upon ground cond uctivity. (Da ta ex­
tracted from " Ante nna Behavior Over Real Earth:'
by W. H. Anderson, VE3AAZ, QST, June, 1965).

idea to put a radia l system un der the loo p. I
feel su re it will help, especia lly wi th vertica l
polar ization , but I haven't tried it."

"T he closer to the ground , the greate r the
need for rad ials," sa id Pendergast.

"A ppa rently tha t's so," I respo nd ed. " I would
like to hear from rea de rs o f th is colum n who
have used a ground plane o r hal f-wave vertical
o n the h.f. OX bands with success. It wo uld
be interesting to see how they worked o ut.
DX . "-wtse .

" Are you going to give a freebie"," aske d
Pendergast.

10
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th at a horizontal dipole at a height of 2 wave­
lengths had a 2.5 db advantage over a vert ical
antenna whose center was a t the same height.
T hus the horizontal antenna 2 wavelengths•
hi1:" has all advantage of 7.5 db to 10.5 db
o ver a ground plane antenna, mounted close to
the earth. at least for a tak eoff angle of 10
degrees ( fig . 3 ) .

. "Of course, the gain figures va ry with eleva­
tion a nd takeoff angle, but I picked the va lues
I did because my beam is just about 2 wave-
lengths above ground. .-

"Now, I know my beam has a power ga in
of 7.5 db over a d ipo le. So tha t makes my
beam 15 db to 18 db better than a ground­
mo un ted ground plane , a t lea st o n paper. And
going o ne step further, it looks as if m y beam
is about 10 db to 13 db be tte r than the low.
ho r izontall y po lar ized Quad loop. And that
range of figures agrees fa irly well with my
esti mate based upo n signa l repo rts and listening
tests."

Penderga st shudde re d . " How can yo u work
a ny D X if you give away 10 db o r more to
your com pe titio n?"

" D on't forget that th is is a paper argumen t,"
I repl ied. " Hut th e compute r study of VE3AAZ
does agree wi th wh at I found o u t the hard way.
Even so , the ionosphere is a grea t leveler o f
signa ls.

" In the conclusion of his article, V E3 AAZ
says, ' the re seems to be very little to be sa id
for ve rtica l pol a rization except for th e no n­
directional feature,' He was ta lking about h.f..
no t v.h .f., of course ."

"Yo u both are cert ai nly shoot ing th e popular
ground plane antenna do wn in fl ames," said m y
friend . ..It sounds as if you could n't punch your
way o u t o f a paper bag with it."

"T ha t's part o f the game," I replied . " I do
kno w the ve rtica l loo p, close to th e ground , is
better than a ground plane at the same he ight
above g ro und. And thc hor izo ntal loop is better
tha n the ve rtica l loo p. T he who le pictu re is
rather confusing, but it is possible to draw
so me in teresting conclusio ns fro m th e whole. ..exercise.

" And these concl usions a re?," asked Pender­
gast.

"Sim ply thi s. If you a re restr icted to a gro und
pla ne fo r the h.f. bands for ~ sth.e tic, o r o th~r

reasons, you should either ge t II hi gh In the air ,
where it will work with a few radial s, o r use
a ha lf-wave ve rt ical antenna . If the ground
plane must be mo unted close to th~ ground ,
because o f necessity, use plenty o f radial s o n It.
Read W 2FMI's se ries o f QS T articles o n this
subject.

" If you can go to a Quad loop, even though
it is close to the ground, it will pe rform be tte r
than the ground plane antenna, Horizontal loop
po lar ization , moreo ve r, seems to ou tperfo rm
vertical pol ari zation. It still m ight be a good
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BY JOHN A. ATTAWAY,· K4IIF

L ATE summer and early fall have brought sev­
era l outstanding DX Meetings across the country.
In July, the ARRL National Convention con­
tained a full schedule of OX activities which
were attended by over 400 DXers. Meetings fea­
tured Bob and Ellen While of the ARRL DXCC,
Rich, FP8AA. DXing with OSCAR by K2BZT ,
George, WB2AQC o n "Visiting the Balkan Ama­
teurs," Jim, W2PV. on high efficiency antennas.
Don, XUI DX, and Ted, W3UM F, on propaga­
tion. As usual, the u nofficial hosp itality suites
were packed and plenty of beverage was con­
sumed! The Banquet was even exciting due to
an unexpected "Streaker." The W9 DXCC Meet­
ing was held on September 21 st, near Chicago,
and feat ured W9RX o n 40 and 80 meter propa­
gation, K9LTN on towers and zoning, WA9UCE
with slides of the Kingman Reef DXpedit ion,
Bob White on DXCC and LU5 HFI with a spe­
cial program. This program was spo nsored by the
North Illinois OX Association. The National
Capitol DX Association held DX PO 74 near
Washingto n, D.C., o n September 28th. Featured
spea kers included. W3AS K and W4UMF on
propagation, W3KT and W4WSF o n QSL bu­
reaus. KV4FZ on 160 meter DXing, W3BWZ
and WI CW o n the DXCC Advisory Committee.
W IICP on RF I, XEIIIJ on contest operating.
W60AT with a Kingman Reef presentat ion and
LU5HFI with his special adventure.

In October, the New England OX Meeting was
held wh h programs by ARR L DX personnel and
a Kingman Reef presentation.

Wow, that's quite a banquet circuit; we hope
many O Xers were able to enjoy these fi ne
programs.

· P.O. Box 1271, Covina , CA 9 1722

The CQ OX Awa rd Program

C.W. OX 2XSSB OX
16 L__.G 3F VC 36L 9Q5 RK

362 __ ._ 15XR R
363 GW4 BLE
364 .__ . 15FCK
365 .D K4FW

Complete rules and applicat ion forms for the CQ DX
Award Program may be obta ine d by sending a business
s ize, self-addressed. stamped envelope to DX Editor.
P .O. Bo x 1271. Covina . C A 91722 .

Cesar, CR3WB, is active from Bissau, the capitol
city of the Republic of Gu inea. (Tnx CT JUA J

CQ WW Contest OXped itio ns
Six members of the South Jersey Rad io Asso­

d at ion hope to activate Navassa Island fo r the
CQ \v\V C\V Contest. Landing on Navassa is
quite difficult as the Island is quite rugged.

KH6HDA and WB6CZB hoped to operate
from the Tokelau Islan ds during the month of
October. T he calls ZI\f7A I and Z~17AH were
issued, however, transportation to the Islands is
difficu lt to arrange. Tom (KH6HDA) and J im
(W B6CZB) hoped to be able 10 operate during
the CQ WW Phone Contest using the call
ZM7AJ.

Rich ( K20JD) activated F P8AA during the
CQ WW Phone Contest. Before the contest.
SSTV and z-meter f.m . operation were also
attempte d.

The R ichardson Wireless Klub of Texas act i­
va ted the special ca ll VP2G during the CQ WW
Pho ne Test.

Mart in (OH2BH) again operated from ZD3X
in th e CQ WW Phone Test and was active on
160 through 10 meters.

Canadian DX Association member VE3EZM
is making a DXpedition through Oceania and the
Caribbean which included CQ WW Phone Con­
test operation from VR 1 and c.w. planned from
3D2. Other sto ps include KJ6, KX6. C21, A35.
VK2, ZL. ZKI , PJ2. 8P6. VP2K. VP2V and
VP5. Main frequencies will be 14.150 and 14.195
s.s.b. All QSL's go to VE3GUS.

A OXpedition to Bajo Nuevo is being planned
by WA6AH F. WA6J ZL and several KZ5's for
the last week in November, and will hopefully
include the CQ WW CW Contest.

The Northern Il li nois OX Assn. was plea sed to host
an active OXe r, Ahmed, AP2AO, in Ju ne. L. to R.:
Bria n WA9lZA, NIOXA Secty., AP2AD, and Tom,
W91lW, CO SSB OX Award Honor Ro ll membe r.
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a,nTH3Mk3
10-15-20 Meter TN-Band Antenna
No matter how you stl~a~c:k~'~em::-. _ --- ­
Hy-Gain is still the b~t.

nou s. CREfilSHU 8lVO.• TORRANCE . CALIf. ,o~n

El e ctrollix S a l e s

Outstanding performance makes the difference in Hy-Gain 's popular 3
element TH3M k3 tri-band beam. Superior construct ion makes it the best.
The Hy-Gain TH3Mk3 superior const ructi on includes a cast aluminum,
tilt head. un iversal boom-to-mast bracket that accommodates masts from
1%" to 2lh" . Allows easy til ti ng for installat ion, main tenance and tuning,
and provides mast feedthru for beam stacki ng.
Taper swaged slotted tubing on all elements . Taper swaged for larger
diameter tubinq at the element root where it counts. and less wi nd loading
at the element t ip. Slotted for easy adjustment and readjustment.
Full ci rcumference compression clamps at all joints are mechanically and
elec trically superi or to self-tapping metal sc rews.
Extra heavy gauge machine·formed. element-to -boom brackets w ith
plast ic sleeves used on ly for insulation . Bracket design allows fu ll
support.
" Hy-Q" traps for each band are tuned at the factory. You can tune the
antenna. usi ng charts supplied in the manual. for optimum performance
on your preferred mode. phone or CWo
Hy-Gain's exclusive Beta Match for optimum matching . balanced input
on all 3 bands and DC ground to eliminate precip itation stat ic.
For best resu lts. use with Hy-Gain BN-a6 balu n is recommended.
o Up to 8 db gain.
o 20-25 db front-to -back.
o VSWR less than 1.5 :1 at resonance.
o t KW AM. 2 KW PEP power capab ili ty.
• Turn ing rad ius . .. 15.7'.
o Net weight. .. 36 Ibs .
o Boom leng th . .. 14 '.
o Longest element.. .27'.
• Surface area ... 5.1 sq. ft.
• Nominal 50 ohm input.

CLIP THIS ADI
And send it with your check for
$189.95 for your Hy-Gain TH3MK3,.
100' of free RG-8/ U foam cable and
prepaid shipping I
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CQ DX AWARD HONOR ROLL
The CQ DX Award Honor Roll recognizes those DXers who have submitted proof of confirmation with 27.5
o r more countries for the mode indicated. The ARRL DXCC Country List. LESS DELETED COUNTRIES,
is used as the country standard. The total number o f current countries on the DXCC list as o f this listina is
321 with the addition of Kinaman Red. however no credits have been added as of press date.

W6PT •.••..•....•.•..319
K6E C .....•.....•....315
WGID ..•......•......315
W8KPL ....••....•.314
W SLY 310

W2TP ....•.....•.....319
I ttAMU 318
T I2HP 318
W 2RGV 318
DL9011 317
WA2RAU ..•.....317
K2FL 316
W4NJ F 316
SM5SB 315
W4 SSU ....••....•.315
W 6E UF 315
W6REH ....•.••..•.315
IT9JT 314
V E3MR 3 14
W3A Z D ....••....••314
W3N KM 314
W 41 C 31(
W9DWQ 3U
W91LW 31(
F9RM 313

W (YWX ...•....•.309
\V(I C _ 308
W 9DWQ ....••....••305
ON( QX 30(

G3FKM 313
I8AA 313
18KDB 313
SM6CKS 313
W 2QK 313
W 6EL 3 13
W 6KTE JH3
W6RKP 313
K6WR 313
W9JT 313
WA2 EOQ 312
K(M QG 312
F2 MO ........••....•.SI 1
W6NJ U 310
ZUNS 310
ZS6LW 310
WSDJ Z ....••••....309
W6Y l\of V ........•.309
rezv 308
K(RT A 308

C.W.
W OAUB ..•.•_•....30(
W 6ISQ 303
K 6LEB ........••....302
VK3AHQ 301

2X55B
VE3GMT 307
K3GKU 307
WA6MWG 307
F 9MS 306
K6EC 306
W 9QLD 306
XEIAE 306
OZ3SK 305
K H 6BB 305
VE2WY 30(
W 2CNQ 30(
G3DO 303
WA6AHF 303
Z LIAGO 303
V ESlIotJ ....••••....302
W 6KZS 302
O E2 E GL 301
SM6CWK ...•....301
WA2HSX 301
WA31KK ....••....299

D LSRK 298
W(BQY ....•.....•.295
W 6NJU 29(
WA6MWG 292

WB6DXU 299
HPIJ C 298
WdYDB 298
K4 HJE 297
W 6FW 297
W9KRU 297
YVI KZ 296
G3RWQ 29;)
YSI0 295
Kl StlN 294
W A1l CPX 293
I8YRK 291
wJSFU 291
G3KYF .......•....290
WB2RLK 290
XE2YP 289
YVlLA 289
O E IFF 288
W AftKDI .........•288
DJ7CX 287

KlSHN ....._.....289
WA6EPQ ....••....288
WA8DXA ........287
DJ 7CX ....••........28 1

DL6KG 287
KIKNQ 287
DLIMD 286
OE3WWB 286
K8GQG 286
W3CRE 284
W90H H 28(
W 8Z0K 283
DK I FW 282
VA7WJ 282
WB6PNB 282
W 6TCQ ....••....•.282
WA 2V EG 280
W 6FET 280
O KI MP ....•.......279
W6H UR 279
11WT •.......••....••275
VE7HP 275
W SQBM 275

WPXNews
The late summer and early fan were busy

times for WPXers as many special prefixes have
been activated. Thanks to W4LRN. W est Coast
DX Bulletin and Long /sland DX Club Bulletin
for the majority of the WPX infor mation shown
below :
CY2-Special CY2 calls were issued in Quebec.

Canada. to publicize an International French
Youth Festival.

FY\l-FYtlBHK (F5IQ) and FY0BHI ( F5QQ)
have been reported active on the 20 meter
c.w, Band.

KL2-KL2ARW was authorized to celebrate
Amateur Radio Week in New York and 2280
QSO's were made with 49 states.

KX 8- T he special KX8BCF was used in Sep­
tember for the Belmont County Fair in Ohio.

K S9- The call KS9EAA was used for the meet­
ing of the Experimental Aircraft Association.

PZj}-The Caribbean ScOUt Jamboree used the
special call PZ0CJ .

SQ-Polish amateurs are authorized to use the
SQ prefix in commemoration of 30 years of
the Polish Peoples Republic.

R-In August, the USSR Radio Magazine com­
memorated 50 years of Amateur Radio by use
of prefixes RI through R0. Operation was lim­
ited to Au gust 3 and 4.

U3\1-Several special prefixes such as UC30WI
and UP30KA were activated to commemorate
World War II battles.

WC/ -The call WC1CMC was used in New
Hampshire fo r the North-East Wheelchair
Games.

WW3-The 8th Annual Festival of American
Folklore in Washington. D.C., was authorized
the call WW3FAF during July.

WG4-The Kentucky Bicentennial Festival used
the call WG4TWN during October.

WX4-The Annual Neptune Festival used the
special WX4NEP dunng September from Vir_
ginia Beach. Operation was by the members
of the Virginia Century Club.

WMll-WM0SF was used for the Missouri State
Fair.

7SL-Several 7SL2 prefixes (7SL2AO and 7SL­
2AN ) were worked and commemorate the
350th anniversary of famous Swedish regi­
ments. These prefixes COUnt for 7S0 for WPX!

Here and There in the World of DX
Caribbean DXpedilioner K6SE/2 hopes to op­

erate fro m HH2WF fro m January 16-19, 1975.
Frequencies will be 3900, 7230, 14280, 21360
and 28600 (if open j-c-c.w. calls will be acknowl-

The WAZ Prog ram

5.5.B. WAZ
I 220_W6PSQ
1221_EA3NA 1223_ _DL3RK
1222_DL2IT 1224 _ W B9E BO

C.W.-Phone WAZ
3742 _ .. K 8U N G 3749 _ _UM8F M
3743 ._ WA9R RN 3750 _ _UKSEAE
3744_ ._D M4XX H 375L__U K2GAN
3745 .__._D A 2T R 3752 _. U KOFAA
3746 . DJSA I 37S3 __.0 K2BLG
3747_DK4PE 3754_ _0 Kl KZ
3748.__UT5WW 3755.__YU2NU

PhoneWAZ
498__DJlTC 499_ _I3VER

Complete rules for the Single Ba nd W AZ program
are shown on pgs. 57·58 of the December. 1972 issue o f
CQ. Com plete rules for regular WAZ may be found o n
PI S. 64-66 o f the June. 1970 Issce. Application blanks and
reprints of the rules for WAZ awards may be obta ined
by sending a self-addressed, stamped envelope to the
Assi stant DX Editor. P.O. Bo x 205. Winter H a ven. FL
33880.
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The WPX Progrom

Mixed

AI, 5X5NA (left ) was the firs t sto tion to be award ed
the We stern Wa shington OX Club Totem Award.
The ce rtificate wa s d elivered by Norm, W7lFA

who was on a n African Safari.

edged on the s.s.b. frequenc ies. QSL's will be
hand led by WA2JDT.

\V\I~IHK has 1200 QSO's fro m VP2MHK in
June and was surprised by the number of " First
VP2~r' comments rece ived. Bill stales that op­
era ting tactics of W/K"s were generally good.

T he North Flor ida OX Assoc iation will acti-

160 Meter N ews
The 1974/1 975 Trans-Atlantic a nd Trans­

Pacific 160 Meter OX Tests will be held as shown
below. A special effo rt will be made to help
" fi rst time" QSO's between co n tinents by new
160 meter DXers. An s.a.s.e. sent to WlBB will
provide more details.

"'2nd Annual TransAtlantic 74/75 160 l\leter
" Fi rst -T imers" DX Tests

DATES-Nov. 17, Dec. 22, Jan. 12 , Feb. 9
T tMES-0500 10 0730 GMT Sunday mornings.
mHz - W / V E's 1800-1 807. O X 1825-1 830.
7th Annua l Tnll1sl).lcifie 74/75 160 l\lctcr

··First·Timers" DX Tests
DATES- Nov. 16, Dec. 2 1. J an. II , Feb. 8.
T tM ES-1330-1600 GMT Saturday mornings
mHz - WI VEs 1800- 1807,J A s 1907.5-

1912.5, ZLs 1875, KH6 1996-2000,
VKs 1800-1805, Others 1800-1805
or OX Window 1825-1830

vate V P5WW from Providenciales during the
CQ WW Phone Test in October.

W6C UF, QSL Manager fo r W6R HY opera­
tions from ZD8Z. 9Y4AA . 9Z4AA, KB6DA,
VR IW a nd 4M4 UA, intends 10 close the logs
for these o pe ra tions on July I , 1975.

The Western Wa shington OX Club has a spe­
cial club antenna kit with plenty of muscle to
ra ise me mber's beams o r make necessary repairs!

The Southern Californ ia and Mexico Amateur
Radio Mo bile Group, known as "Co legas y
Amigos" made the ir 12th annual trip to En­
scnada B.C., Mexico , o n October 5-6 , and again
donated many items to the Chiq uita Semilla
(deaf-mute) school in Ensenada.

N ew office rs for the Potomac Valley Radio
Club a re: President-W3LPL, VP-W9SZR/3 ,
Treasurer a nd CQ DX Com mittee member­
W4WSF and Secretary-WA3HRV.

454 •.._.WA9U E K
455 ..._U Y50Q

IUS _DK40G
816 WB4SPG

1347 WB4SPG
1348 UA 3TAM
1]49 U V9 DO
1] 50 U A9 AA P
135 1... 0KIOU

78 U8S-078-158

VPX

C.W.

5.5.B.

"", - -
l ~ • f

4S I ..•.. K6AA W
452 .....WA 5SPC
453 YU IDe D

134L ....W6 RQ Z
1343 ,G 3J FC
1344 .... 0K3TCA
1345.. OK2BON
1346 .W A70 BL

813 , PYl eHP
S14 YUIBCD

77 ..... U 85-o59- IOS

Q5L Informotion
Endorsements

M ixed : W4 LRN-14oo, WBIF~fK-IOOO. W4WS F. W4IC­
9S0, Y U I BCD-900. WAI EAH -8oo. WA5VOII-7S0.
K ] SX Q . 6 50 . W I FVS. W 6KYA-S50 . U Y500-500.
WA9 U EK.4 50

SS B: HPIJC-9oo. UtZV. W4WSF-850. W ] DJZ. FIMO·
NOO. W 8GKM. W A6AH F-7S0. Y U IBC O. W 2EHB·
650. WA IKYW. W6175-600. WASVDH.550. WA6­
ESB·500. V K]SM. WB4SPG4 S0

CW : W9 F D-900, W J ARK-800. Y UIBC D-7S0. VEIM F­
600. W0TDR-SSO. WA 2EA H. VOI KE. W 2F VS·SOO,
nnrw. O K.3TCA . O KI DON. WA4SPG 4 50. K4CK·
400. GlJFC-J50

V PX : SM4-J4J4-600. 1I .12487-3~O
80 Meters : YUIDCD
40 Mete rs : YUIDCD. WA2EA H. V01 KE. W4WSF
20 Meiers : Y U I DC D. UA JTA M
IS Meie rs : YUI DCD, W4HH N
10 ~fC't C'rs : Y U IDC D
Afric a : Y U IDC D. Ifl YRK. W RIDX
As ta : Y U IDe D. 18YRK. DJ2 IW
Eu rope : YU IDe D. ISYRK. Wf'MHK. U V9DO.

U A JT A M . O K IOU
No rt h Amer ica : YUI Dcn. IflYRK. WD/lA A X. W2EB R
Oceania : YUI RC D. 18YRK
South Amer ica : YUI DCn. IflYRK . W 2EHR
Complet e rules for WPX. WPNX a nd VPX may be found
o n pa ge 67 o f the February 1972 Issue of CO. Applica­
t ion fo rms a nd reprint s of the ru les ma y be obtai ned by
sendt ne a business size. sen-addressed. sta m ped envelo pe
to WPX Award Manager, P ,O. ROll 1271. Cov ina. C A
9 1722-USA .
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KA 8AA- V ia W 7PHO
KA 8JS - V ia \\' 7PHO
KC6Vf-; - V ia W 7PHO
AUXB -Via K I DR N
A7XA - V ia DJ 9Zn
A 9XW- Via W A 5ZNY
CZIO X-Via JAI0CA
C3 IC H-Via F8YY
C3t D~I -Via F 5AX
c :nE N-Vla F6RCG
CS!'iCC-Via F 6CVE
nuos - Via CT I 8 H
EA6nG- V ia wrar.v
E L2 DS-Vla WB-t SRX
E L2FT- V ia WA 3NGS
Fe ZCH - Via W ART DY
FY 7AN" - Via WB-IVUP
FY 7AQ - V ia WH 4V UP
FY OII H I - V ia F fi QQ
FYOllJIK - V ia F 51Q
G~t6nV-V ia K9K LR
H HZWF- V ia W"2J DT

( Jan . '7 5 )
H L9TG- V ia WA7KYZ
III16S W A - V ia W RCN L
IUUS- V ia I ~KIHI

I D9D ~I K-V ia I2DMK
J W :;DCI - V ia LAr.J)Q

KG68B-Via W 7PHO
KX~BCf'-V ia W tlBQV
KS9EAA- V ia W A9GJU
P29FV-Via K6ZDL
I~Q'AInt-V ia PY i ARM
TF2WK P s: \\'SI LR / T F

E. Daigre , Box 5066,
Driver 818. , Suf fo lk ,
VA 23 -135

VPSWW - Via W B4EYX
W W3FAF- V ia W 3DO S
WG-ITWS - V i. W 8 4SIJ
WX-INE P -Via W 4LRN
W~t fS I-'-Via no" 61 ,

Sedalia, !'IIO 65301
W~f9SF-V ia Box 61.

Seda lia. !'II O 65301
YB1AAJ - V ia W 7PHO
3A%GX-Via I1 SCL
:; V 71~W-Via DJ1"W
5nCJ -Via W 4B A A
5TS LO - Via K9 KXR
5 X5 N K-Via DLI Y W
7Q7DW- V ia G3AWY
", P6CW-Via W 2GHK
9K20 C-V ia W3H NK
9V I R W-Via SM SCA K

73 , Jerry, WA6GLD



Propagation

BY GEORGE JACOBS.* W 3ASK

T ilEc.w, seclion o f the 1974 CQ World
W ide DX Contes t will take place on the week­
end o f November 23-24. Cha nces look good fo r
both da ys 10 be Normal for O X propagat ion
condi tions. Chec k the "last Minute Forecast"
at the beginning of this column for a more up­
to-date forecast.

Special DX Propagat io n Charts for use dur­
ing the contes t per iod a ppeared in last month 's
column. He su re to check these Charts fo r
band openings forecast for the c.w, section.

Conle st Tips
Here are some propagation tips tha t should

be useful in wo rking DX dur ing November.
especially during the c.w. section of the
Contest, as long as conditions turn Out to be
NO RMAL or better.
M ldntetn to Sllllri.H':- Chcd. 10 meters for
o penings to South Pacifi c until I A.M . in EST

a nd CST time zones a nd until 3 A.M . in MST and
PST zo nes. Slight possibilit y for deep opening
into South America and Antarctica for a n hou r
o r so a fte r Midnight. Best band during th is
time period should be 40 meters , Look for
openings towards Europe, th e Middle East and
parts of Afr ica un til 3 A.M . in EST and 2 A. M .

in CST zones. C hec k for long-path openings
between 6 and 8 A .M . in P ST zone . Good open­
ings f rom a ll time zones towards South America
should be possible. wit h signals stronges t to
Caribbean. Cent ra l America a nd northern coun­
tries o f South A merica bet wee n Midn ight a nd
5 A .~t. in [ST and C ST zones. and to 4 ." . \ 1. in
.\fST a nd f'ST zo nes. T he pat h to wa rds the Sout h
Pacific looks good from PST a nd ~fST zones be ­
tween Midnight a nd sunrl...e. with openings po ...•
sible from the C ST and EST zones between 2 A. .\! .

a nd sunrise. w eak ish openings to the Fa r East
and Asia ...hould be possible fro m the P ST zone
from ~lidnight to su nrise. T here 's also a possi­
bility for a 40 meter opening to Antarct ica
from the PS T and M ST zo nes between Midnigh t
and 5 A. M . Ei}!llt)' should open from EST and
CST zones to Europe. parts o f Afr ica and the
~1 idd le East until 2 A.M ., possibly for an hour
or so longer in EST zo ne. Band looks good from
PST a nd M 5T zo nes to th e South Pa cific from

° 11307 Cla ra Street. Silver Sp ring. MD ~0902

LAST MINUTE FORECAST
D " II·l o·Da II C.H.dil ilH.lf f:,r J'l'r(f'd F o r .\' o I·f'",Iw r , 1!1 ~ ~

R at i n g &- Forecas t Qualitll
[ ' ro l >l I Dfl tiQII [ J1dl'X ...........••..•(~ ) (3) (2) (1 )
[ Jilt . . SOl'f'mhf'r
A l oo\'l' S o rm lll: ~·3 . +>.7. ~!I·:lO

A A·R B·C C

N o rme t: I. ~''-'' l;.!I. 13·U . A · B H·C e-n n·E
I k. :W. 2~·2 1 . 2..· ~ 1oI

He-lo w N o r m al : 10. 12. H·C e-n [)·E E
1:;.1 a. tu, 21 . 2 '-,

Diliturl~..I : II, Ii C·D DEE
\ \'h" r e f'rl ...rt ..d ll'ioRul '/ Ilu! i t !l is:
A- Exceueru op,·n in",. "xc"IJt ionall)' st ro n e , steaely

tl iKn a lli .
H - Goool op,·n inK. moderately s t ron g s iKna Js w it h

litt le (allinR' or noise,
C-Falr o llt'niniC. IJiKnals I,..tw"'l:'n moderately tl tron l(

Rnd weak , with 80m", (adinK and nots..,
D - P oor opt'n in",. siKnals weak w ith ec ns tder a bte

(a d in K Rnd not.....
E - No o l.t' n in ", t'Xpt"C'h..1.

1I0W TO USE T i llS FOHECAST
1. Finl l l .roJ>lJIJ'lfimJ i lltlf'r a ssoc iat ...1 w ith par'

ticu la r band o llt'n ina: ( rorl> P r o p a a:a t io n Ch a rt" np·
1' t'Rr in fl on th .. (ollowina: IIRR'''S.
2. \ \· it h the I' rOI>lI(Jut ioll i nder, use th.. aloo", ' t ·.' I
to fin.1 th.· t·xp."Ctt..t lI iiCnMI 'lultlit)· n lll'O('iRh..1 with
th.· I.lt r t i("u ht r o ''' 'ninR' (or RIl)' tiM)· of th .. month .
For ,·xampl" . a ll oJl ..nin"", sho w n in t he Chart s
with It I ,w/oaf/"t iu .. i lld . ,,r of (3) will I..• (n ir·t,,·
KOOlI (II /C) nn Nov. 1. good-to-e-xcellent 011 th.·
2n,1 a n d :I rd. Mnd fllil··to·KnOtt du l"infl th e cu Worl,l.
wj ,I.· IJX ('ontt' lIt c.w, ",..·t io n on :-'; o \". ~ :i ·~I .•-t r- .

F o r u pda t ...1 lnfo rmation diRI .-\ r.-a Cool.· ,",IIi ·
1oI~3 ·+>223 fo r IH A I.·A· I' HO P . or sul 'lIcril ..· to w....·k ly
~IA IL·A·PHO P . P .O. Bo x S+>. North port , N Y 11768.

~ 1 idnight to alrnovt sunrise. a nd fro m the CST

und ES T zo nes from about 3 A.~L 10 almos t sun­
rise. Chec k for good openings to the Car ibbean.
Centra l America and the no rthern cou ntries of
South America between Midnight ami 5 x.xr .,
an d to 3 A. M . for deeper open ings into Sou th
America . There's a slight possibi lity for an
o pening from the P ST zone to the Far East and
Asia between I and .3 A.M . Openings on 160
meters should be possible from the EST a nd
CST zo nes to Europe betw een Midn ight and 2
A. M . In PST zone check for o penings towards
the South Pacific between 2. ." ..\1 . and sur-r-ise .
Ope nin gs toward the Caribbean. Central A me rica
a nd the no rthern countries of South A merica
should be possible from a ll time zones fro m
about 2 A.M . to 4 A . ~1.

Sunrise to SUII.\(,t;- Check 10 meter o penings
to Europe from EST and possibly CST zones be­
tween Rand 10 A .~1. Openings to Africa look
possible from all time zones between K and
I I A.~I.. a nd ma y ex tend an hour or two longer
in CST a nd r-.ST lanes. Good o peni ngs in to
South America should be possible between 9
A. M" . and 3 P, M . • with a peak between 10 ." . \ t.
and 2 P. M . Check for openings towa rds the
South Pacific between 10 A .~f. and 5 P .~I.. with
a peak expected between I and 4 P .~1. l ook for
openings 10 the Fa r East and Asia fro m PST

zo ne be twee n 2 a nd 5 P.M .. a nd 10 A ntarctica
between 1 and 3 P. M. DX condi tions on 15
m eters should hold up ~'e ll during the entire
daylight period . C heck fo r openings towa rd s
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How To USE TilESIIORr·SKIP CIIARrs

l. In theShort·SkipChart, the predicted times of
o ll~ninKa ca n be found under the appropriate dl s­
tance column of a particular ~Ieter band flOthrough
160 Meters), a s shown in the le(t hand column of
the Chart . For the Ala ska a nd Hawaii Charts, the
p red icted t imes o f openi niVI are found under t he
appropr ia te Met e r ha nd colu m n (10 throuR'h 80
~h·te", ) fo r R particular lleoKraphical r egion o f the
co nt inental USA. nil shown in t he left hand colum n
o f t he Charts, An - indi("Rtt'tJ 80 Meter open inl{1l.
Open imu on 160 .:'tleterA are IikE'ly to occur dur inR'
those ti m l>8 when 80 Met e r o l,.:n inJOl are show n w ith
a proptl{1fltioft indu ' o f (2 ). or hhrht" r.

2. The p r o]iOgat ion i n dl"Z is t he- number tha t a p­
Pt"R U In ( ) a(t t>r the ttree of each p redicted open­
in K. O n the Short-Sk ip Chart, where two num~ralll
a rt' sh o w n w ithin a ll in lllt, Ilt't of parenthell ill, the
fir llt aP llli t>1l t o the llhortt' r dilltanl:t' fo r wh il:h the
Io reca et III m a d e, and tht' IIt"C."O n d to the areater dis­
tance. The intl.·x in fli('a t t'l'l th t> n u m ber o f dOl l/s
durlnll the m o nth o n wh ich tht' o p e n in lZ is expected
to take piaN'. A S follo ws :

( ~) Opt'n lnll should oeeur on m o r e t han 22 da)·",
(3) " ,. .. I.. ·t ween 14 and 22 day",
(2) .. •• .. between 7 and 13 da)' '''
(I ) •• .. .. on It-M tha n 7 days

R t'fe r t o the " La li t Min ut t' Forecast" at t he lwKi n ·
n ing o f this colu mn fo r the actual datr ll on which a n
o pt-n in ll w ith a II p t'<" if il: propallation index ill Iikt'IY
to occu r . a nd the _ill nal tluftlity tha t can he ex pects..l.

3. T imt"8 s ho w n in t he Charts are in the 2~ ·

ho u r l'I y"t t' m , wht'rt· 00 ill m id n ix h t : 12 is noon ;
0 1 ill I A ,~f. : 13 ill 1 P ,M., etc. On the Short.
SkiJ) ChArt appropriate St"ndOl rd t ime is used at
t h e l>a th m idJ>oint. For example, o n a circuit be­
twee-n ~I a int, ami l-10ridR, t he t ime show n would
Ite l-:ST : on a cl eeult I..-t ween N.Y. and Texa s,
t h" t.lrm- would lit' CST, r-tc. Ttmes show n in tht'
lI aw " U Chart Rrt' in li S T. To con vert to stand­
ard tlrm- in ot ht·r USA t ime zo nt"s, add 2 hours
in t h t> PST 7Am t>, 3 hou rlt in MST zone : -I hou rs in
CST zane: a nd .') hou r s In t he EST zone. Add 10
h a u nt t.o co n vert f rom H S T to GMT. F o r ex ample,
when it i!'l 12 neson in lI onolulu, it ill 1-1 or 2
P .M. in Lo s An Kt'i" II : 17 or .') P .M. in wash tnaton,
D.C . ; li nd 22 GMT. Timt' s how n in th e AllIsk li
Ch a rt is Kivt' n in GMT. T o co nvert to S tu?1 dard
tl mt' In nth", r "fl'a ll o f the U S A, su bt r a ct 8 h ou rs
in P ST aone, 7 hou r" in MST 7.On"" 6 hou r s in
CST aone, !i hou r " in EST zon e . For exam ple,
at 20 G MT it ilt 15 o r a P .M. in NY C.

~ , T he Short -Skin Chart is baaed upo n a t rans­
mittee1 power of 75 wa t ts e.ve. o r 300 watts p .e.p, on
s id t> lm n d : The AlallkR a nd H a wa ii Charts a r t' based
UI)u n II tranltmittt' r power o f 250 watts cw or 1 k w
p.e.p, on !ticl t'hRnd . A d lpol t> ant e n na a qua rt er­
w a ve h-n g rh above ground ht a ssu med for 1fiO an d 80
m e te rs. ft h a )(, wa vt' a bove Krouml on 40 a n d 20
metera, And a wRvt'lt'nJl'th al lOvt' g round on 15 a n d
10 m l'tt>rot . For eeeb 10 d b lZain above these reference
levele, t ht, propauat io" i'nd t'x will Inc r ea se by one
I.'vd : fo r t>ach 10d b lolllt, it will lo we r by o ne Il;'vel.

5. P ropRllAt ion d a ta containt'fl in t he ChRrts h a lt
I_'n p rt'pR r l"t1 f rom l>Asic data publ ished by t he
I n et tt u t e For T elecomm u nlca t to n Sciences of t he
U .S. Dept , o f Commerce, Mou lde r, Colorado. 80302.

South America as early as 8 A.M., with the
band peak ing between Noon and 4 P.M. Open.
ings to Africa should be best from the EST and
CST l a nes between 10 A.M . and 2 P.M ., and un­
Iii Noon in MST and PST zones. Band should
open to Europe from EST and CST zones be­
tween 8 A.M. and Noon. and until 10 A.M. in
MST and PST zones. Check for openings towards
South Pacific between 2 and 6 P.M ., with the
band open an hour or so longer in PST zone.
Band may also open towards the Far East and
Asia between 4 P,M. and sunset. Twenty should
open to a ll a reas of the world just after sunrise.
and remain open 10 at least 10 A.M ., with
strong signa ls. From 10 A.M . through the early

afternoon signals should weaken considerably,

with the band open only to Europe, northern
Africa, the Ca ribbean, Central America. the
no rthern countries of South America and short
openings towards the South Pacific. After 2 P.M .

signa ls shou ld begin 10 peak again towards
Europe, Africa and the Middle East, and remain
strong to about 3 P.M. in the PST and MST

zones and as late as 5 P.M. in the EST and CST

lanes. Check for lo ng-pa th openings from EST

and CST zones to Australasia belween 3 and 5
P.M., and sho rt-path openings from the PST

zone between 4 P.M. and sunset. Look for strong
signa l openings 10 a ll areas of South America
from about 4 P.M. onwards. Forty should begin
to open towards Europe and to the Caribbean,
Centra l America and the nort he rn countries of
South America about an hour or so before
sunset. bUI signals may be weakish.
Sunset to Midnieln: - Twenty meters could
hang in for an hour or so after sunset to
southern parts of Europe and parts of Africa
from EST and CST zones. Check for long-path
openings to Europe and Afr ica fro m PST zo ne
beginning 10 P.M. Band looks good to most of
South America to about 8 P.M., and to Antarc­
tica right up to Midnight. Should remain open
to the South Pacifi c to Midnight and to the Far
East and Asia until 10 P.M . Expect some fair ly
good openings o n 40 meters to Euro pe and parts
of Africa throughout the entire period , and 10
most o f South America . In PST zone check for
openings towards the South Pacific beginning
about 10 P. M, Eighty should open towards
Europe, Africa, the Caribbean, Central America
and the northern countries of South America
during most of th is time period. C heck for pos­
sible openings on 160 meters towards the Carib­
bean, Centra l America and possibly in the
northern countries of South Ameri ca be tween
10 P.M. and Midnight in all time zones, and
to Europe from the EST ZO ne after 10 P.M.

Short.Skip Charts
This month's column contains a Short-Skip

Propagation Chan for use between distances of
appro ximately 50 and 2300 miJes. Special charts
for use between the mainland and Alaska and
Hawaii are a lso included. Instructions fo r the
Use of these Charts are given elsewhere in this
column.

Sunspot Cycle
The Swiss Federal Observatory a t Zurich re­

ports a monthly mean sunspot number o f 33.7
for August. 1974. The sunspot cycle index.
based o n 12-month smoothed running numbers,
is now 36, centered on Febru ary, 1974. A
smoothed sunspot number of 26 is fo recast fo r
this November, as the cycle begins to decline
agai n.

V.H.F. Ionospheric Openings
Some aurora l-type v.h.f. ionospheric openings
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HAWAII

November & December, 1974

Openings Given In Hawaiian Standard T imet

160 07·09 (3-2) 07-09 (2-0) 07 -09 (1-0) 06-19 (0)
09·11 (2-0) 09-17 (OJ 09-17 CO) 19·20 (2-1)
It·17 (1-0) 17·1 9 (2-1) 17-19 (1-0) 20-2 1 (3·2)
17·19 (3·2) 19·04 (4) 19-20 (4·2) 2 1·04 (4·2
19-07 (4) 04-06 (4·2) 20-21 (4·3) 04·06 (I )

06-07 (4' 1) 21-0-1 (4)
04-06 (2.1)

tSc....· t"xplanation in " How To Use Short-Skip Charta·'
in box at t he heKinninK o( th i§ colu mn .

Co l nd iea h "'" I_t t ime.' (or 80 Mt't ",r o V"'n in K§. Opt-ninKs
on 160 ~f t"h'M1 art" also Iikt"!y to occur riurinK thoKt,
timea when l'IO ~t t"t t" r oJlt'hinKli art' shown wit h a
(un'east rati nK of (2), or hiKher.

No te : The Ala ll ka and H awa ii P ro p a ga t ion Charts
art' in tA.·ntlt"(! f o r d teta n ees srra ter than 1300
mil l~. F o r shorter- dilltRncft', use t h e prt'C't"(l inK
S hort·Sk ip P ro p a llRt io n Chart.

ALASKA

November & December, 1974

Openings G iven In G MT t

•

I. 15 •• . 0 / 80
To: .\ t d f'r'. .\If' t f' r s .\ tf'hn 8 -'!d erA

EaJitt"rn 09 -10 (I ) 07-08 (I ) O&-OS (2) 17-18 (I )
USA 10-12 (2) 08-tO (2) 08 -12 (I ) 18-2 1 (2)

12·13 (I ) 10-12 (3) 12-13 (2) 21-02 (3)
12-1-1 (2) 13-1 5 (3) 02-03 (2)
1-1 -15 (I ) 15-16 (2) 03 -04 (I )

1f;-17 ( I) 19-23 (1 )0
23-02 ~ 2).
02-03 1)·

Cemral OR-IO (I ) 07-oX (I ) 06-0 7 (I ) 17·1 9 (I )
USA 10-12 (2) OR·II (3) 07-08(3) 19·20 (2)

12· 13 (I ) 11·13 (4) 08-12 (2) 21).02 (3)
13-1-1 (3) 12-13(3) 02-03 (2)
1-1 ·1 6 (2) 13-15 (-I) 03 -0-1 (I )
16-17 (I ) 1;)-16 (3) 19-21 (I ).

16-li (2) I 21·02 (2) ·
17·18 (I ) 02 ·04 (1).

w eete rn O!H I (1) 07 ·09 (1) 0f;-07 (I ) I 17-1 8 (I )
USA 11-13 (2) 0!J.l0 (2) 07 -08 (2) 18-20 (2)

13-15 (1) 10·13 (-I) OK· IO (3) 20·01 (-I)
13· 1-1 (3) in-is (4) 0 1-04 (3)
I H 6 (2) 15-1 6 (3 ) 04 ·0+> (2)
1tH7 (I ) 16-18 (2) 06 -07 (1)

1101-20(1) 18-19 (1)0
HI-2 1 (2r
21-0 -1 (3 •
04·0;, (2r
Oli-OR (I •

I . 15 •• . 0/80
T o: .\ff' t er lt •\If't e n c ,\teter • .\I f't f' r~

Easter-n .....ii 17-19 (I ) 12-1-1 (I ) 0f;·12 (I)
USA 19-22 (2) 17-20 (I) 07-11 (I).

22 -23 (I ) 20-23 (2)
23-01 (1)

Central X iI 18-20 (I ) 13-1'-. ( I) 06-1-1 ~ I)
USA 20-23 (2) 18-20 (I ) 07 -12 I ) ·

23-00 ( I ) 20-21 (2)
21 -23 (3)
23-01 (2)
0 1-02 (I )

western XiI 19-20 (I ) 17-19 (I ) 02-0-1 (l )
USA 20-21 (2) 19-20 (2) 04-09 (2)

2 1-23 (3) 20-21 (3) 09·12 (3)
23-00 (2) 21- 23 W 12-1-1 (2)
00-01 (I ) 23-00 (3) 14-16 (I )

00-02 (2) 0-10()9 (t).
02 -03 (I ) 09-12 (2)·

12-14 (t).

CQ Short-Skip Propagat ion Chart

November & December, 1974

Local Standard T ime

At Path Mid-Point

73, George. W3ASK

are likely to occur during the month, especially
when ionospheric conditions on the h.f. bands
are below normal or disturbed. Check the "Last
Minute Forecast" at the beginning of this col­
lumn for the days that are most likely to be in
these categories during November.

Two short, but significant meteor showers
are expected during November. which should
make possible some meteor-scatter type open­
ings on the v.h.f. bands. The Taurids shower,
lasting for a da y or two, should peak on Nov­
ember 4 with an expected cou nt of about 15
meteors an hour. A second shower of about the
same intensity. called the Leontds, should begin
on ovember 16 and peak at about 7 A. M . EST

on the 17.h.
Good luck in the c.w. section of the CQ

World Wide DX Contest. and please let us know
how the special Contest propagation forecasts
work out.

B."~(Mder. D ista l1 ce B et wu n S tatiot18 ( M il es)

50-ISO 150'750 rso-tsoo 1300'!!JO(J

10 N il N il 11·1 6 (0-1) 09-11 (0·1)
11-14 (1·2)
14·16 (I )

15 N il 10·12 (0-1) 09·10 (0-1) 08 -09 (0-1)
12-14 (0·2) 10·11 (1-2) 09-10 (1·3)
14-16 (0·1) 11·1 2 (1-3 ) 10-12 (3·4)

12-14 (2 -.a) 12-14 (.a)
14-I S (1-3) 14-15 (3)
15·1 6 (1-2) 15-16 (2-3)
16-17 (0-1) 16-17 (1-2)

17-18(1)
18·19 (0·1 )

'0 N il 07-09 (1).1) 07-oS(I) 06-07 (1). 1)
09-11 (0-2) 08-09 ( 1-3) 07-08 (1-2)
11-14 (0-1) 09- 11 (2-4) 08 -09 (3)
14-15 (0·3) 11-14 (4) 09-15 (4-3)
15·11 (1).2) 1-4 ·15 (3-4) 15-17 (4)
17-19 (1,).1 ) 15-17 (2 -.a) 17·I S (3)

17-18 (1-3 ) I S-19 (2-3)
18-19 (1-2) 19-21 (1)
19-21 (0-1) •

. 0 07-09 (2) 07-09 (2-3) 07-09 (3) 07-0S (3-2)
09·10 (1-3) 09-10(3) 09-14 (3-1) 08-09 (3-1)
10-15 (3-4) 10-Ui (4-3) 1-4 -15 (3-2) 09-14 (1-0)
15-17 (2·3) 15-16 ( I ) 15-16 (3) 14-15 (2-0)
17·18 n-z) 16-17 (3-4) IR-18 (4) 15-16 (3-1)
I !'i·20 (1).1 ) 17-18 (2-4) 18-20 (3-4) 1&-17 (4-2)

1!~-20 (1 ·3) 20-22 (2-3) 17·18 (4-3)
20-00 (0-2) 22-00 (2) 18-20 (4)
00-07 (1). 1) 00-04 n -z) 20-22 (3-4)

0.a-07 (I -3) 22 -00 (2-3)
00-02 (2)
02 -04 (2·3)
04-06 (3)

80 08-17 (4) 08·09 (4-2) 08-09 (2-0) OR-Hi (0)
17-19 (2·4) 09 -16 (4-1) 09-16 (1-0) 1&-18 (1-0)
19-00 (1-2) 1&- 18 (4-2) 16-18 (2-1) 18-2 0 (3-2)
01).07 (1·3) IS·19 (4-3) IS-19 (3) 20-04 (4.3)
07-08 (2-3) 19·00 ~2-1) 19-20 (4-3 ) 0-1-06 (3-2)

00-07 3-4) 20-0-1 (-I) 06-07 (2-1)
07-08 (3) 04-06 (-1 -3) 07·08 (l)

0+>-07 (-I .2J
07 -0S (3 -1

November, 19 74 • CQ • 57
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BY ED H O P PER,* W2GT

USA-CA Honor Roll
2500 1500

W5ROV .I77 WA4A UL 336

2000 500
W5ROV 207 5P3AIJ 1010

WB8 VO 101 1

T u s Nove mbe r, "Sto ry of The ~lonth" as to ld
by Les. is:

lester A. Jeffery, WBWT
(A ll Counties ::t 91. / -3-73 )

"A Mich igander, I was born in Detro it. as
was my father. ~l y mo the r was born in the Up­
per Penninsu!a of Michigan. and m y wife Hazel .
is from Mich igan also. OU f daugh ter lives in
California .

"Not a ham in th e entire fam ily . We en joy
bowling. and golfi ng. I have o ther hobbies hut
none gC I the pla y that hamm ing does.

"A ltho ugh I didn't know it at the time. earl y
in 1921 I was ge tt ing educated a nd primed
for amateur radio. In grade school I found a
friend who was enjoying a c rys ta l set tha t he had
made. and it didn't take me long to learn more
about it. By ..c ro unging arou nd I finally fo und
enough wire and the other 'stuff to assemble
one of m y o wn. Those were the good o ld days
wh en it was necessary to save tin foil, waxed
paper a nd oatmea l boxes in order to m ake a
rad io . Headpho nes were ha rd to come by, but
m y mo ther must have go ne without some things
in order to gel me a pa ir o f Murdock phones for
Chnvrmav in 1923 . I bu ilt many different sets
during the ne xt few years. o ne th at wax quite
popular was the Harkness re flex.

" Il wasn't unt il 1929 that I go t the Sho rt -wave
bug. I can vrill hea r th e sq uealing o f those early
repenerariv es. bu t you know . we uved to hear a
lot o f sta tion, o n the -e critt erv. After livtening
to 'those ham, ', I jus t couldn 't revist the tempta­
tion a nd found m yself study ing fo r a license.

" In 1932 I got the pre ...e rn \V8\VT call-sign
aft er having \VX E~IF fo r a yea r. Abo ut this
time I was wo rking a' a d raftsman at a local
co m pa ny . the C hief Engineer was a radio ham
and wav pioneering in relevivion. H is brothe r, a
transfo rmer de...igncr. also working there. wus a
ham " Be tween the bunc h o f U', we built a scan-

P.o. Bo x 73 . Roch elle P.lrk, ~ .J . 07662.
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ning di sc type TV rig and had a great ti me send­
ing out pictures that we ran from an old Po wers
projector. Things in that line, sure have changed
for the better.
. "G ett ing back to ham radio. I must have
known I was going to collect awards as 1 sa ved
•every QSL card a nd m ade a n ex tra effort to get
each o ne. Send ing out cards immediately after
the contact seems to be a good idea . I think the
person at the othe r end still has the po ints o f
interes t abo ut the contact and some incent ive
that m ay di sappear if yo u wait very long. In
fort y-three yea rs and nearly 30,000 ca rds later.
I've amus-ed a return of abo u t 25.000 for m y
fil es and shoeboxes.

.. It was in 1957 that I was a ble to put up so me
antennas that really did a good job. befo re that
I was a cit y-dweller and had the usual poor

•co mpro m ises.
" In 1960 I visi ted a co uple o f Nationa l Ha m

Co nventio ns and sa w many collections of awards
and certificates. The \VPX program looked very
inv iting 10 me and I got busy and came up with
number o ne. on phone. Since then I have gotten
quite a few. at las t COUnt I had over 1500 differ.
e nt certificates.

"County Hunt in g has really bee n the most ex ­
citing phase o f ham radio for me. and I've mel
ma ny o f the 'ga ng' who just have to be the best
bunch of people. any place. a nywhere.

"T he innovat ion of the County Hunter QSL
Bureaus. sure he lp in the pe rce ntage o f retu rns
as well as substa ntia l sa ving in post al costs .
C ur rently I'm trying to co m plete all the coun­
ties o n 14, All Mobile and as many bands as
possible. As this is be ing written, I have All on
5 .5.11 .. need 4 to m ake All ~Iobile a nd I I for All
14.

Fo r you who read th is. I hope this will be the
yea r that you get 'e m all:' Note-Les got USA·
C A·500·:r IQ- 9-24-61 ).

Awards Issued
He rb Skidmore. W5R DV made it USA ·CA·

2000 and USA·CA ·25000. A ll 14: All 5 .5 .11 .: All
xt oblfcs.

Ken D istel. \VA ~AU L (not to be co nfused
wit h Bud . K4A UL ) added U5 A·CA· IOOO to his
collection.

T adcusz Babczyn vk i. SP3AIJ was. issued USA­
CA -5CG, All A- J-thi'i i", = 2 Award ( 0 a n SP3
and .:=5 to Pol and.

Awards
Glte," ..\" ard: Sponsored by the Beach Group
of c.w.- Sa nlos-Brazil, the G Pe W Award is
issued 10 amate urs of an y Co untry who send
proof o f contac ts with 3 dilTerent mem bers.
Contacts mU ..,1 ha ve been made a fter N ovember
5. 1973. All a uthorized amateur bands can be
used . but o nly c .w. CA - I) , with a minimum re o
port of 3-3-M . Applications shou ld inc lude log
data au thentica ted by a recognized Amateur



SAVE $50

SWAN VHF-I SO 2m ampli fier ( 143- 149 MHz).
180 PEP or 150W DC input on CWs FM
with 6 to lOw of dr!ve . Built -in AC s upp ly.
Reg. 5299 NOW DNl Y $249

to purchas e any ne w Swan equipment

Nom '10" CGH. "" '10""
SWA N CREDIT CARD

~

AMATEUR
ELECTRONIC SUPPLY

~ S MlA IfI ~'-~C T RON ' C S
305 Airport Road Oceanside. CA 92054

7 388

Toe Ham1I.....,j 10:,-"=...::::::.:::... ,
....dd '.II :-'S~9~9:....:QSc::0::....:La=n=e~-~An::::.:yw'_"~he="':..:c,~U~S~Ac...

W9XYZ

AMATEUR ELECTRONIC SUPPLY
4828 W. Fond du l ac Ave . Milwaukee . Wis . 532 16

•...... ..."...•

SAVE $70

.. l!!l­
~
I • •
~

SWAN 160X 160m Xc vr, t. 8 to 2 MHz. I KHz
Readout. 5witchab le pwr.· SO. 100. 200 or
400 watts PEP Les s pwr s upply {I 17 Xq
Reg . $469 NOW ONLY $399

SAVE $30
External VFQ
for 160X
Reg. $1 19 .95
NOW $89 .95

SWAN WM· 1500 In-Lin e Wattmeter
2·3QMHz Ot05. 50 . S00 & 1000 watts
Re g. 564.95 NOW ONl Y 549 .95

SAVE $15

NOTE We are able to
offer the spec", ' ence
on the WM- 1500 due to
a la rl e purchase made
at the old pr ice

IMPORT ANT ! - P lease Be Sore 10 send a ll Mail Order s and Inquir ie s
to our Milwaukee store . whose addre ss is s hown a bove . T he fo llow ing
Bra nc h stores are set up to handle W:alk· in bus iness only.

11929 Eucl id Ave . : C le ve l:and . Ohio Phone (2 16) 486 -1330
62 1 ComfT'o nwealth Ave . : Or t:ando . F IOfid:a P hone (30S) 894- 3238

FM·2XA 2m FM Tr ansce iver , $259.95
AC Supply for above , . . . . . . 40.00

M-1210A 2m F M Tr :ans ce iver 3 19.95
AC Supply for abo ve .. 40 .00

rysta ts ree FM-2XA and 12 10A . each 5.00

MD'4 2m Ante nna .. .. .. .. .. . .. . .. . 21.95
T MO Trunk mount for MD·4 . . . . . . . . 9.95
RMO Roof mount for MO:4 . . . . . . . . . 5.95

•••••••••••• • ••• • • • • • • • • •••• •• To: •• •
• am interes ted in the follow ing new equipment: •• •• •
: I have the ioll owing to trade : (wha t's your deal ?) :

• •• •• •• Ship me: •

• •• I Encl os e $ I wi ll pay aatance ( if any): •
• 0 COD Swan Cred it Card 0 GECC Rev o lv in" Char ge P la n I
• 0 Master Charge· 0 Ba nkAme ricar d 0 American E..pres s •• •

AMATEUR ELECTRONIC SUPPLY: ."'""' N "~'" :
4828 West Fond du Lac Ave . Milwaukee. Wis . 5321 6 : ~~~~&l i On ~n7:t~t;kc:U~~~, (4 di, itS) :

Phone (4 / 4) 442-4200 . •
OURS: Man & F ri 9 ·9; Tues . Wed & Thurs 9 · 5:30; S a t 9 • .3 • Name: •

• •• Address: •• •• C ity & Sta te : •• •• 0 Se nd us ed r ·~ ar li s t •

••••••••••••• • • • • • • • • • • • •••

300B 80· IOm 1I0va c Transceiv er $519 .95
300B with SS· 16B Filter insta lled 589.95

14A 12vdc Convertor for 300B 49 .95
700CX 80· IOm Trans ce iver 599 .95
700C X with SS· 16B F ill er insta l led 669 .95
250C 6m T rans ce iver 499 .95

CYGNET 1200X Linear 299 .95
Mark II 8Q. IOm Li near 749.95

117XC AC Supply w/ s pkr . in c abine t 124.95
230XC 230'1 AC Supp ly. spkr. . c a bine t 134 .95
14· 111 12'1 DC Supply w/ cabt e 149.95
14C 12'1 DC Module / ca ble ONLy 84.95
111X Bas ic AC Supply . wI I 11v cord . 79 .95

S I OX MAR5 Os ci ll ator · less c rys tals 54 .95
508 F ul l coverage VFD . . . . . . . . . . 189 .95

, VX · 2 P lug. in VOX 44.95
FP· I Phone Patch ,.... .. 54.95

, MTK Mobile Mounting Kit . . . 9.95
GMTK · Gimbe l ty pe· 1T'0bile mIg. k it . 5 .20
5S·16B Custom Crysta t l :a tl ic e F i lter 89 .95

600T 80·I Om Tt :ansmitter . 60r.w . . . 589.95
600RC CUSTOM Rece iver ... 545 .95
600RC CUSTOM Rece iver /SS- 16B ... 599 .95
6005 Speaker for 600R . . . . . . . 24 .95
600SP De luMe Speaker (w/ phone pa tc h) 69 .95
600 Hz CW F ill er for 600R . . . 34.50
AM Fi lt er for 600R , 44 .50

SWAN 444 Des k Mike . 35.95
SWAN 404 Hand Mike . 24.95
..... M· ISOO Watur eter . 64 .95

So lid·S ta te 80·I Om Transce ivers ( 12 vc ft ]
55·1 5 15 watt PE P inpu t 5599 .95
55· 15 with 55· 163 instal led 669 .95
5S·200A ]00 wa tt PE P inpul . . 799 .95
SS· 20OA with 5S-16 B ins t:al le d 869 .95

Mobil e Mount ing Kits for 55- IS. 200
SSCMTK -Gimbe l ty pe" (unde r desb) . $ 11.95
SSMTK Hump·mount k it ,... .. .. 16.95

PS· 10 AC Suppl y for SS- 15 99 .95
P5·20 AC Supply for SS· 200 159. 95
P5· 210 220 vo lt AC s upply 109. 95
P5 -220 220 vo lt AC supply . . . . . . . . . 169 .95
55·208 bterna l VFO · · · · · · · 189 .95
6 10X (r YU :at· controlled osci lla tor . 54 .95

So lid·St:ate Mono- Bander s (1 2 ve !I)
MB·40 40m Xcvr . 15w PEP input . . . . $299 .95
M9·80 80m Xc vr . 15w PE P input . 299 .95
MS·4 0A 40m Xcvr, 160 w PEP input .. 329 .95
MS· 80A 80m Xcvr. 160 w PEP i nput. . 329 .95

P- 12 1S AC s upply for above MS 's . 49.95
p · 20 15 220'1 AC Supply for HB·s . . 59.95
MBCW CW Monitor for MS ' s 19.95

Mode l 45 80- IOm Ante nna 84.95
Kw ik ·on Con nec tor 1.95
BMT Bumper Mount. . . . . . . . . 26 .95
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Worked South A merica.

Radio Assoc iat ion/ Cl ub and be sent to: G ru po
Pra iano DE CW-G PCW, P.O. Bo x 1319, San­
tos. 11.100 S.P.. Brazil. To cover postage, 5 IRCs
should also be enclosed. Members are: PY2BBO ;
1') :IlKT ; PY2CE; PY2CJW: PY2CZL; PY2­
E", .<; J'Y2FNE; PY2FPE; PY2TT.,!orked South America: Issued for working all
13 South American Countries. Argentina,
Bolivia. Brazil. Guyana, Chile, Colombia.
Ecuado r, French Guiana. Paraguay. Peru, Suri­
nam, Uruguay and Venezuela. Send list and
$1.00 to: Thomas T . Hoke. HC ITH /K50DZ,
4805 Wiliowbend Blvd., Houston. Texas 77035.
He has another. Worked Centra l America
Awa rd that I'll tell yo u abou t next month.
How was your month? 73, Ed., W2GT.
Portable O perato r' s Award: T his Awa rd is
actually fWD ce rt ificates. You may earn it for
having wo rk ed portable stations or for having
ope rated portab le. The require ments are ent irely
different from each ot he r. Each Award is issued
in three classes and may be endorsed for one
band and one mode. The Awards a re issued by
Boy Scout T roop #94, of Scituate, Mass. 02066.

For working Portable stat ions:
Class C for work ing 33 portable sta tions in

at least 16 Co unties.
C lass H for working 66 portable sta tions in at

Portable O perators Award.
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least 33 Counties.
Class A for working . 100 portable sta tions in

at least 50 Counties.
For operating Portable sta tions:
Class C fo r operating portable in at least 6

different Counties.
C lass B for operating portable in at least 12

different Counties.
Class A for operating portable in a t least 18

different Counties. Fee for either basic Award
is -$.1.00. Higher class seals for s.a .s.e, No da te
or time limits. If a new band or mode endorse­
ment is desired, fee is 25c as a new Award will
be issued for the band/mode.

For working Portables, confirmations must
have been received but not submitted. submit
G C R list with your applicatio n fee .

Fo r opera ting Portable, send full log data
showing a t least one sta tion worked from each
claimed County.

Awards Custodian is : Ro bert \V. Jenn ings.
WI DKD. 15 Cliff Avenue, Scituate, Mass.
02066.

Portables Defined : For the purpose o f this
Award. a portable is a station operat ing away
from the home address as specified in the sta­
tion license. Mobiles do not count. A basic
mobile installation is considered a portable.
provided the station can not get underway while
receiving or transmitt ing. Examples: Operating
from J 10 volt landline power, o perating from
a gasoline generator set on the ground. operat­
ing into a fixed antenna istallation separate
from the mobile. etc . . .

D lplome Des 100: The Secreta ry General of
the International Telecommun icat ion Union
announced on 1st September 1973, the estab­
Iishment of an Award for amateur rad io o pera­
tors and sho rtwave liste ne rs in recognition of
their efforts to promote internat ional goodwill
through amateur radio. This Award will be
given to any radio amateur who submits proof
of contact with radio amateur statio ns in each
of 100 different countries, members of the
U nion and to any shortwave liste ner who sub­
mits proof of reception of amateur radio sta tio ns
from 100 different countries, members of the
Union and to any sho rtwave listener who sub­
mits proof o f reception of amateur radio sra­
lions from 100 different countries. members of
the Union. There a re presently 145 countries­
members. Stickers will be given for each addi­
tional 10 contacts.

The admi nistration of this Award has been
delegated to the Internatio nal Amateur Radio
Club (4U I ITU), Geneva (Switzerland). For
full information and list of countries-member­
sh ip and date of such, address inquiries to: Mr.
Lym an M. Rundlett, K4ZA, Awards Manager,
(ARC, 206 East Amhurst Street, Sterli ng Park,
Virginia 22170, U.S.A. May ( suggest you send
along a s.a .s.e. or s.a.e. and IRC, please.

73, Ed, W2GT



Contest
Calendar

BY FRANK ANZALONE,· WIWY

Calendar af Events
· Nov. 1-4 CHC/ FHC/ HT fi Pa rty

Nov. 2-3 A R RL C.W. Sweepstakes
· Nov. 2-3 RSGB 7 m Hz Phone Co ntest

Nov. 4-10 ARCI Q R Pp C.W. Contest
· Nov. 7-8 YLRL Anniv. Phone Party

Nov. 9· 10 North Ca rolina QSO Party
Nov. 9-10 Rocky Mo untain QSO Pa rty
Nov. 10 Czechoslovakia Contest
Nov. 16-17 A RRL Phone Sweepsta kes
Nov. 23·24 CQ WW DX C.W. Contest
Nov. 29-30 Delaware QSO Party
Nov. 30 10 Mei er Ground w ave Test
Dec. 7-8 T OPS C.W. Contest
Dec. 6-8 ARRL 160 Mete r Contest
Dec. 7-8 Space et VH F Contest
Dec. 8· 14 Indiana Amateur Radio Week
Dec. 14-15 ARRL 10 Meter Contest
Dec. 14·1 5 Spanish C.W. Contest
Dec. 2! Hungari an Contest
Jan. 11 ·1 5 Y U 80 Meter C.W. Contest
Jan. 11 -12 DL QR P C .W. Contest
JUII. 24.2& CQ WW 160 C.W. Contest

"Covered in last month's Calenda r

ARCI QRPp C.W. Contest
Starts : 1300 GMT Monday, November 4
Ends : 23 00 GMT Sunda y. November 10

T his is the 4th annual contes t sponsored by
the QRP ARC International with emphasis on
real low power. 5 watts o r less ou tput. T he con­
test is open to all whether or not they are mem­
bers o f Q RP ARC In ternat ional.
Exchall~e: RST , QTH (sta te/province or coun­

try ) and QR P number. ( no n-members send N M
and power in lieu of number).

Scoring: Contacts with members count 2
poin ts, non-members 1 poi nt. A station may be
worked on each band for QSO a nd multiplier
credi t. T here is al so a power multipl ier as fol­
lows: 15 if output is Vz watt (500 mw) o r less, 10
if 2 watts, S if 5 watts, and no multiplier if over
5 watts.

Fina l Score: QSO points X QTH multip lier X
power multiplier.

F requencies; 3540. 7040. 14065. 21 040.28040.
A wardss Certificates, 1. Top scorer world wide.

2. H ighest score in each state, province and
country. 3 . Lowest powered station showing
3 or more skip contacts.

· 14 Sherwood Road, Stamford, Conn. 06905.

Incl ude a su mmary sheet with your log shew­
ing the scoring, equipm ent description a nd power
used. Also a signed declara tion that a ll ru les
a nd regulations have been observed .

Logs must be postmarked no later than Dec.
10th a nd go to: Earl R. Lawler, W5J LY. Rt . 2.
Box 24K. Burnet. Texas 786 11.

Delaware QSO Party
Starts: 000 1 GMT F riday, November 29
Ends: 000 1 GMT Sunday, Decembe r 1

The party is aga in spo nsored by th e Delaware
ARC. (W3SL) The same sta tion may be worked
on each band bu t only one mode per band.

Exchange: QSO no.• RS(T ) and QTH. County
for D el. , sta te, province or country for others.

Scori ll~: Del. sta tions SCore 1 point per QSO,
mult iply total by numbe r of states, VE provinces
a nd OX countries worked. O thers get 5 points
for each Del. QSO. and multipl y to ta l by 1 if one
Del. county is worked, 3 fo r two counties and 5
for a ll three counties. (There are 3 Del. counties,
New Castle, Kent a nd Sussex).

Frequenclesr C.W.-3560. 7060.14060.2 1060.
28 160. Phone - 3975, 7275. 143 25. 2 1425.
28650. v.h.f.-50.4 & 145. 1 Novice-3710. 7 120.
21 120.28160.

Appropriate awards will be given, and in ad­
d ition a ce rtifica te to stations working a ll 3 Del.
counties.

Ma iling deadline is Ja n. 15th and logs go to :
John R. Low. K3Y HR. 11 Scottfield Drive ,
Newark, Del. 197 11. Appl ications for the WDEL
Certificate go to same address, but include a
s.n .s.e.

10 MeIer Ground Wa ve Conte st
9 P. M. to 1 A.M. EST Sat urda y. November 30
This operation organized by the Breeze Sh oot­

ers o f Pittsburgh , Pa . is now in its 22nd year. It
should be of interest to stations in Western Penn­
sylvania a nd surrounding nea rby states.

A ll modes are permissable and exchange con­
tact points are determined by a distance basis.
T here are separate awards for leaders in four
circula r zones ce ntered on Pi ttsburgh.

No other deta ils were given so it is recom­
mended that you writ e K3DE for rules and log
forms. Mail ing deadline for logs is Dec. 9th and
they go to : Herbert Heller. K3DE. 2873 Beech­
wood Blvd ., Pittsburgh , Pa. 152 17.

TOPS C.W. Contest
Starts : 1800 GMT Saturday. December 7

Ends : J800 GMT Sunday, December 8
This is the annual contest for the Tops C. W.

C lub whose activity is concentrated on 80 meters.
For the contest it will be between 3.5-3.6 mHz,
wit h OX on the low e nd.

Exchanger RST report on ly.
Scortmn Contacts with own country 1 point.

Contacts with stations in the same continent 2
poi nts. Contacts with stations in other conti-
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G ord on Marshall, W6RR receiving the Potomac
Va ll ey Rad io Club Trophy from our Committe e ­
ma n Fred Coposse lo, W21WC at the Fresno
Conve ntion lost April. Gordon is being rewarded
ma ki ng th e top USA si ng le operator a ll band
score in the 1972 CQ World Wide Phone

Contest.

nen ts 5 po ints. (each ca ll area in W/ K. VElVa.
UA and VK will be considered as sepa rate fo r
scorin g pu rposes.)

F inal Score: Tota l QSO po ints multip lied by
num ber of prefixes wo rked. (Same as WPX ).

Entr ies may be single o r mu lt i-operato r.
Ma iling deadline is January 16th to: Peter

Lumb, G3 I R~t. 14 Linto n G ardens, Bury Saint
Edmunds. Suffol k IP33 2 DZ. Eng land .

Spa ce Net VHF Co ntest
Sta rts : 6 :00 P.M . Satu rd ay. D ecember 7

End s: 6 :00 P.M . Sunday, December 8
( Local Time )

T his one highlights Skyla b 3 with rules same
as previous Space Net contests.

Use a ny o f the v.h.f. ba nds , 50 , 144, 220. and
432 m Hz. ( B u t no repeate rs.)

Exchanger RS(T ) and Zip Code number. Non­
US usc P.O. name.

:koring: T wo pa ints per QSO on each band .
M ulti plie r is sum of d ifferent Zip Code and P.O.
area ... worked . (Counted on ly once.) T here is a lso
a bonu-, of 10 that yo u add to yo ur mu lt iplier.

Fin~1 1 Score: M ultip lier + 10 X QSO points.
Same station ma y be worked on eac h band for
QSO points but mu ltiplie r is counted once o nly.

Awards: To 1st and 2nd place winners in three
cbs..cs based o n power used. I<Z5. 25-100 and
o ver t OO wat ts input. T here m e a!..o awa rds for
mu lt i-o pe rato r stations. clubs and Novices. All
stations submitting a log: will recei ve an att ract ive
cert ific ate.

Lous and req uests fo r addit ional information
go tl;: Space Net V H F Contest. Att : A. W.
Stnnkow..ki . \VB2~ I TU . Box 909. Sick lerville.
N.J . OS0 81.

ARRL 160 C.W. Contest
Starts : 2200 G MT Fr iday. December 6
End s: 1600 G~IT Sunday, December 8

This will be the 5th To p Ba nd contes t run by
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the A R RL. Contacts will be between stateside
sta t io ns, and with YE's and also DX. ( no DX to
DX however ).

Exchanges RST and ARRL section, country if
its a OX station.

Scorlnm Contacts between stat ions in A RRL
sections 2 points, QSOs with o ther areas 5 points.
The multiplier is the number of ARRL sections,
(74) VE8 a nd DX countries worked. (See section
list in QST .)

Awards: Certificates to high scorers in each
section and OX country.

T his yea r you will be requi red to submit your
log. (only a check list was required last year.) A
s.a.s.e. to A RR L will get you the nece ssary
fo rms.

The usual gro unds fo r disqual ificati on, vio la­
tion of rules. excessive dup licate contacts and etc.
will prevail. And you are requested to keep the
" D X Window" 1825 to 1830 clear o f stateside
o peration.

All ent ries should be recei ved no later than
one month after the contest. Send to: AR RL
Commu nications Dept. . 160 Contest. 225 Main
Stree t. Newington. Conn. 06 111.

Hoosier Amateur Radio Week
Start s: 0000 G MT Sunday, December 8

Ends: 2400 G M T Saturday, D ecember 14
This activity is held each yea r dur ing the wee k

of Decem ber J I th o the date Indiana became a
sta te. It is not a co ntest o r party, just a gett ing
acqua inted time . The Hoosier boys will be look­
ing fo r out of sta te stations and give out inter­
esting items a bout thei r state .

Work 10 d ifferen t Ind iana stations and you
arc eligible for a certi ficate. Novice. VHF/UHF
and OX sta tio ns need only 3 contac ts.

Send list of Ind iana sta tions worked and your
nomination of the Indiana station you pick for
the Hoosier Hospitali ty Plaque.

Ma ili ng deadline is January 13th to: David E.
~I i t che ll , WIJ9I N F. Bo x 67. Dupont. Ind iana
472 3 1.

Spanish C. W. Contest
Starts: 2000 G ~IT Saturda y, December 14

Ends : 2000 G ~fT Sunda y, December 15
It 's the wor ld working the Espanoles o n C .W .,

all ba nds 3 .5 thru 28 mH z in this one.
Exchan~c: Six fi gures. RST plus a 3 figure

contact number sta rting with 00 1.
Scori n~: Contacts be tween EA sta tions and

the Ph ill ipines o r H ispanoumerican countries
a re worth 3 points. (DU . CEo CO. C Po C X , He ,
HI. HI'. HR. KP4. I. U. OA. PY. TG. r t, XE,
YN. YS. YV and Z P or equi va lent prefixes.I

Betv..'een EA a nJ all other non-Hispano and
non-European countries. 2 po int s.

Between EA and Europeans. I poin t.
~ l lI lti ll l il'r: For EA. each DXCC country

worked o n each band . O thers use EA call dis­
n-ict s.
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ATLAS
stoek a' A.E.S.•In

A Unit ot [X ·Cell ·O Corporation :E' §: ,

AMATEUR ELECTRONIC SUPPLY
4828 Vlest Fond du Lac Avenue

Milwaukee. Wiscons in 53216
P hone (4 14) 442-4200

Branch Store s in C leve land, Ohio
and Orlando, Florida

DIAL·A·PROP 516-883-6223

Atla s 180 160·20m Transce iver 5479 .00
AR· 117 AC Power Supply 11 9.00
AR· 230 AC Power Supply (230v .) 129.00
De luxe mob ile mount (plug·i n) 40 .00
Sta ndard mount (ca b le & brackets ) 10.00

Put more
punch in your work.

With a Greenlee Chassis Punch you can punch
c lean. true holes in seconds. Round. square.
key or D. In 16-ga. metal. hard rubber. plast ic
or epoxy. Available at radio and electronics
p a r t s d e a le r s . Write for catalog E-730 .
Greenlee Tool Co. 1764 Columbia Ave.• Rock­
tord .Hl. 61' 01 .

GREENLEE TOOL CO

Fina l Score: Total QSO points from all bands
times the sum of the multiplier from each band.

The same sta tion may be worked on each band
for QSO and multiplier credit.

Awards: Gold, silver a nd bronze medals to
the first 3 place winners, both Spain and over­
seas.

Include a summary sheet with your log show­
ing th e scoring and other pertinent info rma­
tion and your name and address in BLOCK
LETTERS.

Yo ur entry must be postmarked no later th an
one month afte r the end of the contest to: V.R.E.
Concurso Internat io nal . P.O. Box 220, Madrid.
Spain.

Ed itor's Notes
A reminder that your Phone logs must be

mailed no later than December 1st, and for the
upcoming C.W. contest you have un til January
15 to ge t them in the mai l. [ wo uld highly recom­
mend registered ma il where practica l. Or at least
include an addressed sta mped card tha t we can
mail back to you whe n your log has been re­
ce ived. Several entries never did make it last
year, and you may have noticed that the re was
no Hunga rian list ing in the C.W. results. A la rge
package o f HA logs never did show up and pre­
sumably were lost in route.

If you did not avai l yourse lf of the latest prop­
agation forecast for tht Phone contest I highly
recommend that you do so for the C.W. week­
end whe n conditions a re usually more critical.
George Jacob's Column will have had a detail ed
forecast in the October issue. A specia l Conlest
issue covering both weekends is ava ilable at
$15.00 from PROf', Bo x 86, Northport, N .Y.
11 768. For the very latest last minute forecast
use DI AL-A-f' ROP, 516-883-6223.

And say, did you notice th a t th is year the C.W.
dates do not fa ll o n T hanksgiving week-end? So
you sta te-s ide fellows cannot have that as an
excuse for not participat ing.

Good luck. if you do not hear me in the pile­
ups I will still be in there list ing.

73 fo r now, Frank. WIWY

Er ratu m
In the C.\V. results in the August issue. A

typo in the 14 mHz top scores. The =2 spot is
C R61K, not 6LK as shown.

The following stations were inadvertently om­
mitted. DL7AV on 3.5 mHz with a score o f
104,622. YU2CDX on 7 m Hz with a score of
27,654. SM OBDS o n all bands with a score o f
37,232.

In the photo of VS6AW, Doug's stateside call
was incorrectly listed as K4EYL. The correct
call is KV4EZL.

In the 1974 WW Contest rules in the Septem­
ber issue, Pa r. IX Trophies & Plaques, the ~3

Canadian Single Band Phone Award, the correct
call is VE7D KS. Gen e is now a resident of
British Columbia.
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BY GORDON ELIOT WHIT E *

A nOUT the time of last spring's Dayton Ham­
veruion. the R·392/ URR receiver began to show
lip in su rplus channels in reasonably large num­
hers. and at prices making it qu ite attractive .
Despite having a few drawbacks. the R-392 is
probably the most generally useful new surplus
item in years to become generally ava ila ble.

T his receiver is a cous in o f the well-known
and highly-respected R-390 and 390-A general
coverage receivers. It covers the same frequ en­
cies. 500 kHz to 32 mH z in 32 bands, has high
stabi lity a nd excellent ca libration, a lthoug h it
does not have the mec hanical filte rs of the R-390­
A.

The chief characteristic of the R-392 that
shou l be noted by anyone pla nn ing to use it
around the shack is its power requirement of 24
volts d.c. It was built for use in military vehicles.
such as jeeps and trucks which use 24 vol t battery
e lectrical systems. There are many good d.c. reg­
ulated power supplies in the surplus stores ca­
pable of putting out the required 3 amps of
power, or a home-brew supply can be rigged up.
Obviously the jeep el ectrical supply was nothing
special in te rms of voltage stability. so there is
roo great need to get o ne percent regulation in
anything you might build to ru n a n R-392.

A nother little problem with the R-392 is the
m in iatu re lubes. wh ich use 24 volts d.c. on the
plates as well as the filaments-shades o f the
o ld IIC- I~06 range receiver of 1942. The tubes
are not exact ly common in your local TV repair
shop.

T he power plug is moderat ely difficult to find,
so if you can get one with the set, do. The audio
output impedance is 600 ohms for headsets. so a
spea ker will require a 600:3 .2 tra nsformer to
match th e rece ive r for decent out put.

T he Technica l Manual is 11-858. a nd may be
purchased from Quaker Electronics. Hun lock
Creek. Pa .. o r Sam Consalvo. 7218 Roanne Rd.•
Oxon H ill. ~Id .

T he R 1392 is specifically designed for use with
radio telet ype, and has a 455 kHz intermediate
frequency out put jack for a n i.f. type demod­
ulato r. The receiver is, of course. a.m.

The whole unit is pretty ru gged. and th e tu bes
are specia lly-designed for field Use to withstand
the shock o f being dropped in a standard Army
pa rachute delivery conta iner. The case is im­
mersion-proof when closed.

* 1502 Sto newa ll Rd .. Alexandria, Va . 22 302
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Operation of the set is rather stra ightforward,
and is much like that of the R-390 receiver. In
decent sha pe the R-392's nice digital readout is
quite accurate, and may be calibrated by use of
the internal crystal frequency standard. The pro­
cedure is to switch to CAL position on the AGC

control, act ivating the calibration oscillator. T urn
the b.f.o. on. and set at zero. set th e ki loHertz
dial to the nearest 100 kHz and lock the dail
lock. This locks the dia l mechanism interna lly,
but allows a few kHz of play in the tuning, thus
with the kHz control knob, it should be possible
to adjust th e front end of the set to zero-beat
with the calibrator at a 100 kHz point. If not,
the mechanism is too far out to ca librate, and
more hero ic measures may be required. Further
adjustments definitel y require .a manual . much
patience a nd grea t care.

Techn ical Manuals
In a recent column I listed sources for certain

technical manuals. Fred Schmidt, W4NYF, ad­
vises me that he has substa ntia l stocks of al most
all Teletype parts, adjustment and opera ting
books. He operates as T ypetronics. Bo x 8873 ,
Ft. Lauderdale. Florida. 333 10.

Correction
Al so . in a recent coJumn, I mentioned some­

thing about a n "internal dynamotor in the A RT­
13 Transmitter. This is incorrect. There is an
externa! dynamotor for the A RT- I3 . I was think­
ing of ano ther set. Sorry about that one. -

Cash lor any Collins mi litary or commercial equip-
men t or parts. espec ially 61 8 T Tranceivers. 490 T
antenna couplers . AN I ARC- 102. AN/ ARC- 94.

C A S H
AN /MRC- 95. SPACE EL ECTRONICS CO.,
76 Brookside Drive, Upper Saddle River. N.J. 07458, (20J ) 327- 7640_

CALL 516-883-6223
FOR DIAL-A-PROP

WANTED
Military Surplu. ARC·51 BX, A RC94,
ARC102, A RC-11 4, ARC·115, ARC
116, ARC131, A RCl 34, A RN·59,
ARN·82, A RN·83, GRC 106, APR·
14, APR·17, URC64, CU-1658, 490T,
618T, APX·72. ARM-25C Test Set.
Also need commercial Coll ins Aircraft
and Test Equipment . To p dollar paid,
Phone: Bt L L SLEP, 704·524·7519.

B LEP ELECTRONICS
C O M:P .A.N Y

P.O. Box 100 OTTO. N.C. 28763



PP-11 2 /GRC 24 Vo lt power sup­
ply for the RT-66. 67 and 68
se r ies rece iver-transm itters. This
un it supplies all the necessary vol ­
tages for the rece ive r and trans­
m itter circuits . Includes lo w and
h igh power swi tc h for the trans­
mitter sect ion. Size: 9 x 13x7 % WT:
38 LBS. Used $20.00.

PRC · 6 WALKIE · TALK IE
RT· 196/P RC-6 Receiver-Transmitter
F.M. 4 7 to 55.4 MHz, crysta l co n­
trolled one preset c ha n nel, abou t 1
m ile depending o n t erra in and con-
d itions. Handheld u ni t has push to
talk sw itch Mic., phone , fo ld down
a ntenna, shoulder-strap e tc . Also pro­
visio ns for using H·33 /PT Handset.
With tubes 6/567B. 3/5672. 2 /5676 .
3B4, Power Req. 1.5, 45, and 9 0
VDC, usually su pp lied by BA-270
Battery (drv) not availab le. Size:
15x 5x41>; WT: 5 LBS. Used $22.00 .

--
0000- - ~ ...

~.. Y ...

1623 South Main Street - Wilkes·Barre.
Pa.18702 Area Code 717822-6127
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tr --, - ~~ T1 9 S/G RC Transmitter 1.5 to
_ . s r : .--:_:~;_ 20 MHz 24 to 28VDC ioow

,;,,0 , 'I" - . ~ ... output 10 Bands 8 Channels.
~ .--.,; . . !

• . Vi' - CWo Voice. FS K. 20 tubes
:..._ . - .=-_ --- 122 LBS. Pr ice used repa ir-

able. 550.00 ea .

.-

-J.. _ .L

RT·176 /PRC·l0 Rad io
Beceiver . Transmitter;
portable un it operat ing
from 38 to 54 .9 MHz FM
voice communicat ions.
Th e receiver section has
an I F of 4.3 MHz and
an aud io output imped.

o f 600 Ohms. Transmi tter output is 0 .9 watts w ith
a normal range of about f ive m iles. ~ icrophone in­
put im ped. 150 Ohms. Bo th Rece ive r and Trans­
mitter sect ions are cont inuously tuneable.With co n­
trots for volu me . tuning, squelch, poin ter ad just
and d ia l lock. Connector fo r ex ternal speaker .
With tubes 9 /567B. 2/5672. 3/5676 . 1A D 4 and
SA6. Power requ ired ; 135 VDC, 6 7 VDC and 1Y.r
VDC. Less Battery case. S ize : 9 Y.rx 3x 10 % WT;
9 LBS. RT·176/PRC· l 0 Used $ 19.00.

PRC - 10 RECEIVER· XMITTER

47 to 58.4 MHz f M voice
communicat ions. Features con­
t inuo us t un ing o r two pre-se t
channelsand push-to-t alk trans­
m ission . The rece iver ci rcuit
is t he Dual Conversion t ype

w ith the lst I F 4.3 MH z and t he 2nd I F 104M Hz.
With var iable squelch cont rol. 600 Ohm A udio
Output Impedance. The transmitter circuit has a
500 MW Output and an Audio Input I m ped . of 150
Ohms. Pow er required: 90 voe @ 80 MA. 6.3 @
360 MA and 6.3 @ 160 MA . Wit h tubes: 6 /1 U4. 31
1L4. 2/1 R5. 155. 1AE4. 4 /304. 3A 5. and 3 B4.
Size 4 ¥.x 13x8 WT: 20 L BS. Used $20.00.

All Prices FOB Wilkes Barre PA. Shipping ch.rges
collect . Send Money Order or Cheek.

RT-70 RECEIVER·TRANSMITTER

R·392/URR RECEIVER
=::~~-~-;=,;, R·392/URR RADIO RECE I ­

VE R 500 KHz to 32 MHz in
32 Bands of 1 MHz ea. Except
500 KHz to lMHz is % MH z.
Type Signal is CW, MCW,
Voice and Freq . Shift Keying.
Triple Conversion on Lower
Eight Bands, Double on all
others. Continuou s tun ing read
d irect ly on Counter Type In..:

d ieator; Bu i lt-In Crystal Calibrator, 100 KHz points.
With 25 t ubes of 26A7 . 26A6. 12AU7. 26C6. &
2606. Power requ ired for operat ion: 24 /28 vac
@ 3 Amps. High Performance. Rugged Design. Port·
able. Size: 11 %x14%xl1 wt : 52 LBS. S hpg. wt : 70.
Pri ce : Used reparable $95.00 ea . Pow er inpu t
plug. $2.00.

38 to 54 MHz RECEIVER
r""-",,,,q-~~,,,,, R.110 Receiver 38 to 54 MHz
Q .g;"'l" .: FM co nti nuosly tuneable, var j-

~
• (!! 0 able squelch and aud io , output

~4.1. im pedance 600 Ohms. 4 .3 MH z.
• ;'~l~ d. . I. F. with tubes 3 / 1U4, 2 /1 L4.

. • l A 3 . 2/3A5. 155. 2/30 4 . 2 /6AK5
& OB2. Voltages req. 135 VDC @ 70 MA. and
12 volts @ 2 amps .

Size: 9 x 13 x71> ; WT : 32 L BS. Used $35.00.
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Ne-w INTERNATIONAL

broadband
amplifie-r

MODEL 150-299

14 db 981n -10 to 1,000 MHz

Antennas [from page 50]

"Why not?," I replied. "For every contribu­
tion I receive and put in the column, I'll be
pleased to send the contributo r a cornplirnen­
tary lIandbook of mine,"

Pendergast stretched and yawned. He started
toward the door of the shack. "Glad I don't
have to worry about ground planes and low,
low loops. My six element Vagi on the 110
foot tower really does the job."

"Yes, and your Pachenko machine helps too,
doesn't it?: ' I rejoined. But Pendergast was on
his way and didn't hear my fi nal remark. •

CQ Country Chart
A two color, wall-sized country chart is avalt­
ab le on poster stock and in large type for only
$1 .25 per copy postpa id. Address request to:
CQ OX Country Chart, CQ Magazine, 14 Vander.
venter Ave., Port washington, N.Y. 11050.

WANT TO BU Y - - USEO HAM GEAR
We pay cash fo r used gear : FM , SSB, AM, etc.
Working or as is .- makes no di fference. Call or
write today ! AI, W2S RW or Mel, WA2N ET.

RAMCO ELECTRONICS
365 Ca n a l S t reet . N ew York, N Y 10013

Ph o ne : (212)966-6056

NO TE OWl.., . uH!<." ' ''9. •Pt"t"d r COlO_ 0 1Oom~ L ens .." ..... .. ,, ' _
bllI~. ...,~, ""d Clfloj, Stond c hw:1c 0' mo'~r 0''*' fa

Mod.. ae , 12VOC .. J _ $99.95
For "' hc: mount end c:,.,.. t. Ii , plut edd $11.

N_ ...... lily : I"ol",. 0-._,. 001 Co mp ""'" . ...... 11 oI . "'..
• '-"11"..,. Trvdo• • T _ .. Trvdol • " ...-- .A~ V_odes

. 101 ill• • , ou T""""'• • ""...... S_ _ . C"..,. ....
eo-.., V_ ", " • F..... l.1ft Tnodo..

Sl'EO f iCA Tl ONS

P.O" Box 306,
Merrick, N.Y . 11 566

8 Vlb Jo: .-.on fl...... t ..t>­
o C Votl~ "eun.... 3...-p1
CandIe Pooo.et 1.000.000

FI.fih R.. . 60 10 80 F , M

VIr ' S lbl
104 ' 10"

()pi", l.~ ''''1''' tRed.
ember. blu., c '_1

HOUSE OF POWER

""'...-on l '''9 pl... ""Iumonvtn

c.ndl. p~; • BL426 stro be
produces In e xcess o f 1.000,000
ca ndle power HSI"mng m.x,mum
VIS'blll t y ,

Dependability ; lIS low c u rren t requirement. no mov,ng
parts. and long li fe electronic com po nen ts insure the
m.ximal safety protection at a ll t,mes, It is dependable
In .x Heme hot Or sc b- ee -c weatheJ; Cno mov ing parts
to freeze ",pI. Cir CUitry IS d ipped m prot ec t ive coal ing
com pound to pr8'lletll cOf' rosio n .

Mounti~ : Mount Ing plate IS designed tor permanent
,nst.lla tlo n .

GRt:A r f"OR BOA rs-HRt: CA RS'

HIGH InTEnSITY STROBE
WARDInG LIGHT

With Th e Brilliant Flash!
CAN BE SEEN FROM HIGH
FL YINGAI ACRAFT OVER 100
MILES AWA Y

-w.n o pe rate 12 to 2 4 vee w ith so me loss
c ne -actensncs.

· * M a y cascade tor ad d itional g ain with
cons.cereuon o f noise an d flatness.

Price $40.00 plus postage
Write for complete catalog .

International's inl ine amplifier
provides 14 db gain flat within 1
db over a range of 10 to 1,000
MHz, Impedance 50 phms. Re­
quires 20 VDC @ 50 mao For in­
creased gain additional amplifier
may be added, Uses BNC type
terminals.
SPECIFICATIONS
Range 10 to 1,000 MHz
Impedance 50 ohms
DC Input' 20 VDC 50 ma
Ga in '" '" 14 db
Aatness + 1 db (Ref. 500 MHz)
Operating Temperature - 25 to +700 C
Noise Figure 9 db
VSWR Output 2.0
Output capabil ity for - 60 db near
intermodulation distortion 100 MV

~
INTERNATIONAL
'l:.-r--y

CRVBTAL M ..O . CO.. INC­

10 N orth Le e
Oklahoma Ci ty . Oklahoma 73102
40 5 23 6-3 74 1
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SOLID STATE SINGLE SIDEBAND TRANSCEIVER

'~...~.- 1.~.' 1
.- . • •

l~~ ..~ \!!! .. '"" " .

• ISO WAITS P.E.P. INPUT• • 02. mv receiver sensitivity.
• 20, 40. 80 and 160 meters. • Superior sens itivity.
• Only 3~ in. high X9~ in. wide X9~ in. deep.

1 Plug in design for quick installation or re-
• moval from optional mobile mount. 12 volt

DC operation.

2. AC Console for desk-top operation.

3 All solid state modular construction with
• plug-in P.C. boards.

AMERICAN MADE, GUARANTEED, AND
SERVICED BY ATLAS RADIO, INC.

CW ElICTR IIIC
1401 Blake Street,
Denver, Colorado 80202
Ph. (303) 244·5523

NEW -
T WO METER F.M . PORTABLE

CRYSTAL SOCKETS INCLUDED I .35 uV SENSITIVITY OR BETTER I
IMPROVED TRANSMIT AUDIO! .25 SQUELCH SENSITIVITY !
UP TO 6 KHZ DEVIATION ! F.C.C. TYPE APPROVAL PENDING !

IMPROVED INSTRUCTION MANUAL!
;ii. .....-

,
·' ",

•
•

•

HF ENGINEERING
- D'V. 01 BROWNIAN ELECT. CORP. -

320 WATE R ST. POB 1921 BINGHAMTON, NY 13902 607·723·9574

IlAHK A"" lAICAAD
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Desk Set Call Len ers meticulously hand­
crafted from a single block. of walnut or cherry
hardwood, an imposing 3" in depth. With the
natural grain of the wood enhanced by a rich
hand-rubbed f inish, this w ill be a truly dist inc­
tive gift or an addition to your own stat ion.

S 14.75 post paid US A.
To order, please send check or m oney order
spectfying Walnut or Cherry to:

CHEATIVE ENTE RPRISES
K4B UY

P.O. 80x 448-C Annandale, Virginia 22003

CO Country Chart
A two co lor, wa ll-s ized country chart is avail ­
able on po ster stock and in large t ype f or only
$1.25 per copy postpa id . Addru s requ est to:
CQ DX Country Chart , CQ Magazine. 14 Vander­
venter Ave., Port Wash in gton , N. Y. 11050 .

Math's Notes [from page 29J
In future columns. if readers show a suitable

interest, we will be glad to discuss other fre­
quency synthesis methods with single o r multiple
c rystals . Also, we will be glad to publish inter­
esting synthesizing sche mes developed by o ur
readers.

73 Irv,WA2ND~1

Impedance Measurement [from page 24J
cle. it may be possible to inc rease the band­
width by puttin g less inductan ce in the center
loading coi l-about 300 ohms less. Reca ll the
reactance of [he an tenna a lone was 300 ohms
inductive at 7250 kHz. If we arc able to find
a va lue of center inductance thut makes the
antenna reactance zero so that the antenna can
be fed di rectly without the usc of a capaci tor.
the rate o f cha nge of reactance will be grea tly
reduced and the bandwidth may be increased .
Hut th is is anothe r story .

Paraphrasing Lo rd Kelvin's quotation at the
beginning of this a rticle. \Vhen you can meas­
ure both the resistance and reac tance of an
antenna and express these in num bers. you
know so mething about the antenna; but when
you can only measure your antenna with a
v.s.w.r. bridge. your knowledge is of a meager
and unsatisfactory kind: you can scarce ly in
your thoughts inte ll igen tly improve the antenna.
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Novice [from page 31)
seconds later, calling CQ again and again. in­
stead of listening for and answering the DX
sta tions that ca ll CQ or even answering the DX
that respond to their CO's! I know that it has
been sa id many times before. but th e secret to
working DX is to listen and listen some more
for the DX sta tions to call CQ or to sign off with
a sta tion after a contact. After all . if you can­
not hear these stations, you will never hear a D X
sta tio n that might answer your CQ." \VAf)DXZ's
wife is WNllKR N, his mother-in-law is WN~­

HUG. and his brother-in-law is WN \IH UH.
John A. Clausen. WN\ILYV. 714 Elk St..

Beat rice, Nebr. 683 10, uses a Heathkit HW-16
c.w, tran sceiver driven by a Heathkit HG - IO
va riable-freque ncy o scillator (v.f.o. ) in con­
junction with a Mosley TA -3I, 10, 15, 20 meter
rota ry dipole and a 80-40 meter dipole up 50
feet. \Vith this equipment. he has worked 2.5
states.. .. Dona tus G. Probst, "" N~'KUT. also of
1leatrice, Nebraska, and a buddy of WN~LYV's,

uses a venerable G lobe Scout transmitter as­
sisted by a Ten-Tee v.f.o.. and he receives on a
Hallicra fters SX-IOO receiver. Doug's Mosley
TA-31 rotary dipole is 25 feet high, and his 80­
~O meter dipole is 40 feet high. He has worked
48 sla tes. . . . what will Betty Croc ker cook up
next? .:\ laU Zi l,'J.:lu. WUHKZO. president of the
very act ive Talawanda High School Amateu r
Rad io Club. W1l8PT N, Tala wanda High School,
Oxford, Ohio 45056, repo rts th at th e c lub turns
out many Novice operators who get their Gen­
e ral tickets before the year is up. The club's
No vice stat ion and also the General sta tion get s
heavy use. Unfo rtu na tely, the General sta tion
is riot equ ipped for s.s.b. but th e clu b is con­
ducting a drive to remedy thi s deficiency. All it
will take is 130,000 Bett y C rocker coupon units
found on man y General Mills food produc t
packages. The dr ive has been o .k'ed by the
school principal and by General Mills. If you
would like to help, send coupons or requests for
fu rther information to the address above.

\ViII we read about you and your sta tion in a
subsequent NOVICE SHACK? And will we see
what you look like? The first step is up to you .
\Vrite tha t letter and send it with a picture, if
ava ilable. to the add ress on the first page of the
co lumn. \Vc will take it from there .

73, Herb. W9EGO

Balkan Hams [frolll pag" 35]
Hunga ry: And Getting Sick Of It

Our trip to Hungary started out bad and ended
bud. And the middle wasn 't tOO good either.

\Ve"ente red Hungary from Ro mania . Leaving
Romania by train. the border gua rd stamped our
passports "Exit on May 20, 1974 ." Twenty min­
utes later entering Hunga ry. the Hunga rian offi­
ce r stamped our passports by mistake "Ente red
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EXCLUSIVE 66 FOOT 7S THRU 10 METER DIPOLE

NO TRAPS - NO COILS - NO STUBS - NO CAPACITORS
Futl., Ai, ,....<1 - Thousand . A.lr. ad in Us.

# 16 40% Copper Weld wire . nntl led so it h.nd les lib lOtt epper wirp--Ra led for better th .n futl leial power AM/CW
or sSe ·Couial or Balanced 50 to 15 ohm teed line-VSWR under 1. 5 to 1 . t most heilh ts-SI. inless Steel hardw.re­
Drop Proof Insu l.lors- Terr ific Perform.nce-No coits or tra ps to brtl k down or ch. nge under weather condltlo ns-Co mp.
lelel, Assemb led rud, 10 put up-Gu.ranteed 1 ,ur-ONE DE SIGN DOE S IT Al l ; 15· 10HO-ONl Y $12.00 A BAND!

Model 15·1 0HD $60 .00 , ,66 ft . 75 Thru 10 Meters Model 15·40HO ... $4 0.00 .66 Ft . . . . 15 Thru 40 Meters
Model 15·20HO . $50 .00 , . 66 ft 15 Thru 20 Meiers Model 40 ·20HD . . . $33 .00 .. 35 ft . , 40 Thru 20 Meiers

Model 80·40HO.. . . 142 .00 ... 69 ft .. 80·40 ·1 5 Meter (CW)

Leavenwort h, Kansas 66048
O RDER DIRECT OR WRITE fOR

fULL INfORMATION GMOR, AIND 300e Shawn ee O' THRU YOUR , AVORITE
DISTRIBUTOR

AChallenge of Skill & Determination

THE MILLIWATT
THE ONLT MAGAZINE DEVOTED ENnRELY TO UNDER·FIVE WAn HAM RADIO

• Construction PrOjects • Technical Art idts . Operatma: News • QRPp WAS & DXce
Standings . Awards: QRPp DICC. MIUIWArr mcc, FIELD DAY 'IIOI'HY
Sijbscri~tlons: S3 .1 ~ Jurly Rt ,"uIIS: Vol. I , ~OO. lI ,m'I'J- $l511 each (All lovr-SlH G) 'SAMP1..E SO, To;
ADE WUSS nm.. 113 form Vfflll illioll. so 5106'-

WE PAY HIGHEST CASH PRICE FOR
ELECTRON TUBES. SEMICONDUCTORS

IMMEDIATE PAYMENT ON
UNUSED TUBES

H & L ASSOCIATES
£ lIZA IL ET HP OAT INDUSTRI AL PAR I(

ElIZAU TH . NEW JE RSEY 07201
(201. 35'-4200

WORLD QSL BUREAU'"
THE ONLY QSl BUREAU to handle a"
of your QSls t o a nywhere; next door, the
next state . the next cou nt ry. th e wh o le
world . Just bundle them u p (please a rrange
alphabetIcall y) and send them to us w ith

pa y m ent of 6(' each.
5200 Panama Ave., Rich m ond, CA USA 94804

~--

146- 148 MHz
435-4 50 MHz
220-22 5 MHz

4.5 db G ain {re % wo v e d ipole )
6 db G ain (r e I/~ wave wh ip )

RINGO
RANGER

TH IS IS AN EXTENDED MODEl
OF TH E WORLD'S BEST
VHF FM ANTENNA

ARX·2
ARX-4S0
ARX-220

Conversion Ki t to make your
A R· 2 i n to a Ra n g er
A RX-2 K

All b.lnd OJWUlllOn 180 10 .....1 1 .... t h molt
anv r.ndom 1"'!JI h ........ 200 11 pow« cep
m,l ' ly tdee' l or porlabl. 01 nome ope.allQf'l
A mul l 1o . fIeld Day S.,. 2. 4 '4 . 1·318
BUlll ·on neOfllune·up ,ndoc:.IOI' Gu¥.nl-.d
tOl' 90 dIIyl ComPKI . _'I' 10 u llr . on ly
1 490::. poIlPtlod (Add s.lft r ila ,n t.!,f I

. . • , . .. ... • • , ...... •..... ...... $24.95

SST T·I RANDOM WIRE ANTENNA TUNER

CURTIS KEVER
$24.95?

I A remarkable new CMOS
IC, created specifically for
the CW op brings Curtis
keying with in everyone's

reach. One 16 pin IC contains all features of the
EK-420 (Oct . '73 CST review) .. . self-eompleting dots,
dashes and spaces; iambic option ; dot memory:
wetght control; key debouncing: sidetone and almost
zero power drain. You add pots. pwr suppty, speaker,
chassis and customize as you like.

8043-1 ... Type 8043 IC. PCB. socket and manual

SST ELECTRONICS. P.O. BOX 1, LAWNDA LE. CA. 90260

8043-2 ... Above plus partial kit exd uding pots. spkr,
chassis, jacks. etc. Solid state ' ::300V,
200mA keying $49.95

Postage anywhere in U.S.A. by air •• . . •• . . . . . $1.50

IN STOCK AT YOUR
LOCAL DISTRIBUTOR

I

CURTIS ELECTRO DEVICES. INC.

Boll 4090. Mountall'l vtew. CA 94040

621 HAYWARD StRIIt

MANCHEStlR , N . H 03 103
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on May 5, 1974." T his was his fault but we had
to pay for it. Later I was repeatedl y asked to ex ­
plain how we could enter Hunga ry 15 days be ­
fore we left Romania. Besides, we had only a
3-day visa a nd from Ma y 5 to May 23 when we
left , there a re 18 days.

O ut of the six countries we vis ited, Hun gary
was the o nly o ne that cha rged fo r a visa ($4.50/
person ) a nd the o nly o ne that required us to
exchange in advance a certa in amoun t of doll ars
fo r eac h da y we ex pected to stay.

\Vhile in the o ther co unt ries the re was eithe r
no need for visas, or they were given right a t the
borde r, we had to a pply in adva nce fo r the
Hunga ria n visa .

Once we arrived to Budapest and sett led in a
hote l. I tried to ge l in to uch with loca l amateurs .
those we had QSOs with befo re. I had a lo ng list
o f HA 5s a nd I ca lled up u couple of them, but
none warned to mee t us. As a matter o f fac t, long
befo re we started the tr ip, I wrote to the Ce ntra l
Radio Club in Budapest. a nd to severa l hams.
bu t did not rece ive a single reply.

Gene ral ly, amate urs like to meet other ama­
teurs. especia ll y foreigners or those they have
me t o n the air. W hy d id the Hunga rian hams
show so m uch rest rai nt ?

A ft er m an y polite excuses I go t to Je ska, HA­
5DJ, a nd a lthough he was work ing in a contest.
when he hea rd that an A me rican ham of Hun­
gar ian ancestry wo uld like to meet him , he ca me
right away,

Josku is a retired e lect rica l enginee r. an o ld­
timer with many yea rs in amateur rad io. H e
designed and bu ilt a ll o f h is own equipment and
is ve ry ac tive o n the air . W hen Josku ar r ived at
the hotel , we ca lled up Fr-iel. H A 5KF. ano ther
very act ive o ldtimer. Fr ic i is an :\1D and a DDS
a nd he is the chief o pe rator of club station
HA5 KFZ. F rici met us after he finished his work
and too k us to his club.

HA 5K FZ is the club stat ion of the world
fa mous G nnz, manu facturers of heavy e lec tr ica l
eq uipment. a nd Frici is o ne of the com pany doc­
tors. The radio club has a la rge meeting room ,
a const ru ction sho p, lib ra ry, a n active stat ion
and a bun ch of excellent o pe rators like Pistn.
vl iki, and o the rs.

Most of the Hu nga rian amateurs are highly
sk ill ed technicians and their officia l magazine
Radiotcchnikn keeps them info rmed abou t every­
thing new in the field .

Ne xt day we went with Joskn to the Castle
Hill. I was in Budapest ma ny times befo re bu t
the sights a round the Fisherman's Bastion are
so beau tiful , we had to go aga in.

Afternoon we visi ted Je ska's sta tio n, H A5 DJ.
(a ll home made ) a nd eve n if it doesn 't look like
Co llins. it certain ly works like Collins .

At our departure anot he r unpleasasn t situa­
tion: checki ng-in our luggage we fo und that we
had an overweigh t of about 4 lbs.Zperso n. The
Hunga r ian a irli ne clerk d id pot a llow any weigh t
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for our ba by Diane despite the rule in the books.
W hat' s more, he insisted o n al so weighing o ur
flightbags and us paying fo r "excess weight." He
was so hungry for dollars that I sta rted to suspect
that the name of th is co untry has something to
do with hi s attitude.

Anyway, I o pened o ur lu ggage and in the mid­
d le of the intern atio na l de parture hall , I began
to throw o ut ou r "excess we ight," most ly sou­
ve nirs we bought in E astern Europe. In the mean­
time r cursed them in every language I knew,
including Hungaria n. Then I remembered that
I had to make a last phone call and left Eva
to finish the job. .Moments after entering the
ph one-booth, the scared airline clerk d ragged
me o ut sa ying that everythi ng was 0 K, we could
take with us a ll ou r "excess weight." He eve n
helped us to re-pack! Unintent ionally but suc­
cessfully. the o ld "phone-ca ll to a big-sho t" trick
worked again.

If you like to meet local hams when you
trave l, I don't recommend going to Hunga ry.
But if you a re in Budapest, I recommend visit­
ing the F isherman's Bastion on Castle H ill , which
is up o n the heigh ts of Buda, overlooking Pest ,
the o ther part o f this huge city.

Before I Finish
I wo uld like to mention that next year we

hope to go o n a real DXpedit ion a nd we wouldn't
mind join ing a group for that purpose. If there is
a g ro up with strong men to ca rry the gear, ti re­
less o pera to rs to hand le the pile-ups, rich mem­
bers to pay the bills, a good cook and a pretty
baby sitte r, I wou ld be happy to accom pa ny
them. •

QRP [from page 401
QRT fo r fea r o f be ing sq uashed. G o t on two
ho urs after the contest began, a nd headed straight
for t 5 to catch a ny possible o pening . Bo y wa s I
surprised! 15 was loaded wi th signa ls and by the
so unds o f it, spo rad ic E was at its best. I worked
53 stations o n 15 s.s.b. ranging from as close as
London. a nt: (360 mi.) to KZ5WA in the Cana l
Zo ne," WR9LKC and son WN 9LYZ used a PM­
28 and the a ntenna desc ribed in an ea r lier co l­
um n. It took them two hours to ma ke a second
Q50, but they got rolling to a total o f 68-a
good showing fo r first time out. W 8N DG was
out agai n with his 80 meter H\Y-7- asks me to
pass along a clarificat ion to hi s picture in the
May column. The 80 meter HW-7 is a specially
bui lt un it using the basic HW-7 scheme , but with
circ uits tuned to 80. So much for F D 1974. A
great success. Milliwatt F ield Day Trophy stand­
ings shown elsewhere, with WIH Y P's a stound ing
effo rt coming: o ut o n top. But everyo ne showed
excellent results-a-m uch higher sco res and num­
ber of contacts than in earlier years . A job well­
do ne fellows!

Tha t's it un til next time. G ood Q RPJ.' ing and
73, Adc. KREEG
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We'lI GUARANTEE
no othe r balun, at any
price. has all these
fea tures.O RDER DIRECT

Dept. CQ UNADILLA, N.Y. 13~49
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IT'S WHAT'S
INSIDE

THAT COUNTS '

WITH
BUILT-IN

lIGHTH ING
ARRESTER

THE APPROVED L EADIN G HAM AND ~~f~~?~1iJ:~~~COMMERC IAL DA LU'); IN THE WORLO TOOAY. _ _ ~:

"W2AU 1 BALUN -$=':12~q~=--~d
The proven balun 1 HANDLES FULL 2 KW PEP AND THEN SOME CUH e n l d .$l"Out .o n• • w ,ln

Broad-Banded 3 to 40 Me. "2~ - - -_1l'W'l

2. H ELPS TVI PROBLEMS By Reducing Coax Line .......... .. '<,

Radiation
3. NOW ALL STAINLESS STEEL HARDWAR E. 50239

Double Silver Plat ed- 4 . IMPROVES FIB RATIO By Red ucing Coax line
Plck·Up

5. REPLACES CENtER INSULATOR. Wit hstand s
Antenna P ull o f Over 600 lbs .
BUllT·IN LIGHTNIN G ARRESTER. Protect s Bal u n
-Could Also Save Vou r Valuable Gear
BUI LT· IN HANG-UP HOOK. Ideal For Inverted
vees . Multi ·Band Antenn as . D ipo les . B eam and
Quads

NOW BEING USED EXTENSIVELY BY A LL BRANCHES
Of THE U.S. ARMED FORCES. FAA. RCA. CIA, CANA·
DIAN DEFENSE DEPT. PLUS THOUSANDS OF' HAMS
THE WORLD OVER They're built to last

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

Comes in 2 m odels. 1:1 m atches 50 or 75 o hm u n·
balanced (coax line) to 50 or 75 ohm ba la nc ed load.
4:1 model ma tc hes 50 or 7 5 ohm u n balanced (coax
line) to 200 or 300 o hm ba la nced load.

AVA ILABLE AT AU LfADING DEALERS. I F NOT,

UNADILLA RADIATION PRODUCTS ~:,~S60~.~6:_~~r s

- + 160
Meters

Your sse Transceiver Dentron 160XV Transverter

Get in on the exci tement o n 160 meters the eas)" way with the new Dentron Radio Co. ~t f)dd

160XV Transverter. No 1H:·t"(1 to hu~' a new transce iver, thiJ.; lew cost ea!')' to use accessory' q u ickly
co n nec ts to you r exist ing SSB transmitter. receiver o r transce iver with j ust tw o sim ple con­
nections and you are read)' to join in on the fun on " top hand : ' " 'ith su n spots at thei r lo w.
there will be a lot o f good action in the months ahead and you ' lI want to be ready.

• 5 watts drive ample for fu ll output • Matches 50-ohm antenna
• 100 watts de input • Buill- in power supply tor 110/220 V

50 /60 Hz
• Full 1.8--2.0 MHz coverage • No modifications to existing equipment
• 3.8 to 4.0 MHz input • Receiver sensitivity better than 1 IlV

Also the 160AT antenna taner for your 16D-meter SD-ohm exciter just $49.95 postpaid

All units in stock for immediate delivery
ORDER FROM

~.'

master charge___u.

r:;ii
Wa1 Clnt

11 591 Rob..t An l:""l
Cypr",. Col. 9063D

$199.50
PPD U.S.A.

lENTRON RADIO Co .
21517 U..,.n: Drift
lid 01astIf. 0l1li U070

lt16t l 3<-138I
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Suppresses harmonics and spurious radiation
equally well with transmitter and receiver

Compact Easy 10 Install

Low cost No maintenanee
SPECI fIC" liO NS

PALOMAR
ENGINEERS

BOX 455. E5CONDIDO. CA 92025

TUNABLE SLOTLINE FILTERS
FOR REPEATERS·
BASE STATIONS­
MOBi lES

MOd'" f 220 R "" PCIIOO 10 aOidcenl S'9l'la ls -6cl b m In
$3995 T,m,ng fil'lgt' 120 - 225 MHZ

Appr o ..male (],menslOns 12 . 3 . 3

Mod... F144 RI'JE'Cho n to aaJacent s.gnals -)db m In
U t9S Tunmgla ngl' 14) - 149 MHZ

Applo "male d ,menSIOns 17".3 . 3

M~l f SO He,t'cho n 10 eorecent s'gnals -5<Jb mIn

549 95 Tun ,ng range 48 - ~ MHZ
App.o . ,male d ,menSlOns 1T . 4 . 6

• Learn the truth abo u t you r a n tenna.
• Find its resonant frequency.
• Find R and X o tt-resonance .
• Independent R & X dial s greatly simp lify

t uning beams. arrays.
• Compact. lightweight. battery operated .
• Simple to use. Self c on tained.

• Broadband 1·100 MHz.
• Free brochure on request.
• Order d irect. $39.95 PPD U.S. & Can ada

(add sa les ta x in Calif . )

R-X NOISE BRIDGE

__'""' ,-.c _

~
_:M::'-~ •.,. ...__•••__

""""'~---...-.... _-
---~.-

I. A.. _:JlIo 5<0'" h .

),..:In.eO'.

Prepaid in U.S. Send chec k or M.O. to : WIREX, INC.
P. o. Bo J. 964
602-608 HarrlltOn Slr..t

Davenport, Iowa 52805

HT .. .

-~
Q.~

.-~.~~
1 110 00
. 1:10 00
' b~..~

•-

ERICKSON
COMMUNICATIONS
4135 M ain Street (New Locat ion)
Skok ;e,IL 60076 (312) 677-2 161
Hours: 9-4:30 M-5; 6 :30-9 M, Th, F

I~ _._.._ I.,,:;roo_- _ .- ._-- .-- .-Jt1l I__

'" ,"'.-

7
Models

• 162+ channels. simp lex or offset (600 kHz)
for repeaters

• All modular construct ion
• Super hot MOSFET/helical coil .4J1V receiver
• AVAILABLE NOWI . . . only $489.00

TALKPOWERf
up to 135 W OUT

with 1 to 25 w drive
from mobile,

base or

TEMPO
POWER AMPS

SYNTHESIZED !
Inoue 's
New

M
E
T
E
R

NEW!

IC·230

Hours

Location
at ERI CKSON . ..

SRC ·1 46A SPE CIAL WI TH
• Charger
• '~rubby " antenna
• Leather case
• Ni-Cads
• 94/94. 34/94 and one

channel of your choice
$369 List
-50 P.ack.1ge Discount

$319 P repa id - Cashier's
Check or M .O
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YOUR BEST HOLIDAY BUY
IS AT QUEEN CITY ELECTRONICS

When you're searching for a meaningful gift for that special person this Christmas, you
want the best value you can get . Decide on a ham rig that is powerful. reliable. durable
. . . and still economica l . . . and you've chosen a gift that's sure to please.

Here's how to be certain you get your money's worth when selecting an amateur
transceiver:

• Insist on the brand name known for quality AND which has the best reputa­
tion for outstanding customer service.

• Be sure the unit has Stngle-Stdeband. AM end CW functions on en 5 major
ha m ba nds.

• Insure natural voice characteristics with an audio response AND bandpass
that is essentially flat from 300 to 3000 Hertz.

• Look fo r a final a mplifier using 8950 tubes designed to handle RF power.
• Determine the "Cost-Per-watt". Divide the total cost of the system by the

P.E.P. Input Wallage to find your best buy.
• Use your Swan Revolving Credit for easy to handle deferred payments .

Consider these "Best Buy" examples from Swan FJectronics:
700cx Champion Transceiver - 3008 Cygnet de novo Transceiver -
Provides 700 Walls P.E.P . Input Totall y port able with internal
without an accessory amplifier . power supply and speaker. Add a
Added to a n existing A.C. power 1200X Cygnet Amplifier for 1200
supply. it costs less than 86< per Walls P.E.P. Input. Total cost is
watt! Order early. this is 8 fast just 68£ per watt!
moving item. You ca n't beat it.

\Vhether you're upgrading your own station or you want to please that special bam
operator on your Christmas gift Ust . . . see Queen City Electronics . . . your Authorized

Swa n Dealer.

"til.....
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Advance Registration. $11.00 per
person includes:
1. Advan ce Reg istrat ion t icket .
2. Regu la r Reg ist rat ion ticke t .
3. Ad m iss ion t icket t o Soc ia l Hour,

hosted by T. P. L. Commun ications
and TRI·EX Tower Corp. w it h SA ROC
on Fr id ay.

4. Adm ission t o Exh ibit Area and
Techn ic al sessions.

5. Lad ies w ill rece ive an add i tional
ticket.

6. Ad m iss ion ticket t o Socia l Hour,
hosted by Ham Rad io M agaz ine
w ith SA ROe on Saturday.

7. Hotel Sahara Safari B r un ch ticket
for Sunday.

8. Tax and Gratuity on all l isted items.

Advance Registration, with rnld­
night show, $21.00.

Advance Registration, with din­
ner show, $27.42.

Mail your SAROC Advance Reg·
istration check now to:
SAROC. P. O. Bo x 945. Boulder Ci ty,
N evad a 89005. m ust be rec eived be­
fore 15 Decembe r 1974.

Full refund on advance reglstra­
tion if received in P. O. Box on
or before January 2, 1975.

Special airfares via United to
SAROC from selected cities. send
for details.

Call toll free 80Q.634·6666 for
Del Webb's Hotel Sahara aeeom­
modations, SAROC special room
rate $15.00 per night. plus tax,
single or double occupancy.

SAROC
Tenth National
Convention

January 2·5, 1975
Hotel Sahara Space Center

DEL WEBB'S HOTEL

LAS VEGAS, NEVADA

a 5 ••
"Work" Lafayette for
the best selection and
values in '75

I
•

the " new look" Lafayette
Catalog 260 Full-Size
Pages More Full Color

SEND
FOR IT TODAY

• r , an sce ive rs • " S ta rle r
• Trl nsmitte r. • Antennas Packages"
• Receiver. • Aotstor. • Accessories
Enjoy easy-cha ir shopping and ge l the lowest
prices, too ! We 've got the name brands. our
excl usive Leteyette products an d all the parts .
connectors and pieces 10 keep things go ing .
Save energy-S.hOP by ma il.

Lafayette
Listen to us,you can't go wrong.

r----=!::OiiII---~O.pl. 33114I Lafayette Radio Electronics I
111 Jeric ho Tp ke ., 5yo...t, L. I., N.Y. 11791

• Send me your FREE 1975 Catalog. •

I Name .• . .•..• ....•..•••....•.. Ap t. . . I
I Street. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I
I City Stale . ...• I

Zip .. . .

,--------,
74 • CO • Novem be r, 19 74
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S~AItI
ELECTRONICS

A subsid ilJ ry ot Cub ic CorCOfati on

oliday
Now is the best time to invest in B truly ALL American made Swan 3008 transceiver. for

yourself or. es e gift to that special ham on you r Christmas gift list. Besides its well known
popula rity, here are B bakers dozen of value-packed reasons why you should choose a
Cygnet de novo amateur station:

\. 300 watts P.E.P. input (200 watts DC on CW).

2. Selectable USB. LSB. AM and CW operating modes .

3. Selectable 10. 15. 20. 40 and 80 meter bands.

4. Self-contained IIOV AC power supply and CW monitor.

5. Dial-set calibration control and 100 kHz marke rs.

6. The most natural sounding voice transmissions - bar none .

7. Excellent suppression of unwanted characteristics .

6. Adjustable output impedance match to antenna.

9. Less than 0 .5 mic rovolt sensitivity for 10 dB S N/N ra tio.

to. Internal speaker with exceptional audio response.

11. Swan factory warranty a nd unsurpassed customer service.

12 . Selected "package buys" at reduced prices for B limited time.

13 . Convenient financing with NO MONTHLY PAYMENTS UNTIL NEXT YEAR
whe n you use your Swa n Revolving Credit Service Plan.

HOUOAY
PACKAGE

BUY #1
"559.60 OFF"

Swa n 3008 Cygnet de
novo transceiver PLUS
TD-80/ 40 trap -dipole
antenna for 80 and 40
meters . This regular
$595 .85 list valu e is
yours during this spe­
c ia l season at a low
cost of only

5536 .25
comple te .

HOUDAY
PACKAGE

BUY #2
"S AVE 567.85"

Swan 300B Cygnet de
novo transceiver PLUS
14-A 12V DC converter
PLUS 404 hand-held
microphone PLUS 45
mobile 5-band an­
tenna . Save $67 .85 off
the regular $679.80 list
value. Total package
price is just 5611.95 if
you buy now.

•

HOLIDAY BUY #4PACKAGE
" BEST BUY
PER WAlT"

Swan JOOB Cygne t de novo transceiver
plus 444 desk microphone PLUS TB-3HA
heavy-duty tri-band beam antenna for 10.
15 and 20 meters. Separately. a regular
$715.85 list value. This grouping offered
at a net $679.95 price.

76 • CQ • Nove mbe r, 1974

Swan 300B Cygnet de novo transceive r
PLUS 444 desk microph one PLUS TB-3HA
beam antenna PLUS 1200X linear ampli­
fie r - a 1200 watt P.E.P. home sta tion.
$1015.80 regular list value. now just sot
per watt at a 5964 .95 sale price.



5.20

9.95

$ 19 .95

$749.95

$

$

$189.95

$ 44 .95

$ 54.95

ACCESSORIES AVAlLABLE
AT REGULAR LIST PRICE:

use S 49 .95

Kit . . . . . . . . . . . . . . . . . . . . . . . .

MTK Mobile Custom Mounting Kit.

MARK II 2000 watt P.E.P. Linea r
Amplifier .

MBCW CW Side tone Monitor for
Monobander .

Gl\ITK Mobile Gimbal Mounting

Kit . . . . . . . . . . . . . . . . . . . . . . . .

508 Externa l VFO for e xt ra 3008
cont rol .

VX-2 Plug-in VOX unit for 3008 .

FP-I Telephone Patch .

SS·16B S uper-selective I.F. Filter

14~A DC Conve r ter for 3008 mobile

ADDRE SS : PHON E : _

CITy : STATE : ZIP : _

NAME : A MATEU R C A LL : _

OFull Payment Enciosed . .......,_ 10% down payment enclosed , sfup C.O.D.

020% down ymenl enclosed , charge remaInder t o BankAmericard.....

enclosed, charge remainder 10 Swa n Acco unt ,;

and defer fust month ly Payment o n th IScha rge un tl l January 1975.

encl osed, charge reme mder t o Mastercharge 11 _

o PACKAGE BUY "/12 - $611.95

D PAC KAGE BUY *4 - $964 .95

O MB40 A 6 r O MB-80A ) - $385 .95

0 300B - $519.95 0 300B wIth S$ ·16B - $589.95 O GMT K KIt - $5 .20

o 14 -A DC Converter - $49.9 5 0 508 VFO - $189 .95 O MTK Kit - $9 .9 5

o VX-2 VOX- $44 .95 0 FP·l Phone Pa tc h - $54.95 0 55·16 8 1( 11- S89 .95

o Mark II Linear - $749 .95

TOTAL A • F.' O ROER $ _ _ -f--:!:~AMT. ENCLOSED 5 _

D p AC KAGE BUY ifill - $536.25

D pAC KAGE BUY * 3 - $6 79 .9 5

D pACKAGE BUY #5 _ (Check One :

I
I

• e xmres ; 0 20 % down payment I
I

ell.pnes 4 -<:! IQlt Interbank ,, ; 01 0 % down Pa ym ent I
I
I
I

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

~tW.:~~~~~~~,!

ORDER EAR L Y

DELIVERY

SIVAItI
E LECTRON ICS

305 Airport Road
Oceanside. CA 92054
Phone (714) 757 ·7525

Sorry. no substitutions/
deletions to specia l pa ck.
ages , The reduced prices
shown a re restricted to
combina tions s ta ted for 8

limited time only, This
offer expires December
25. t974 . Residents of
Califo r nia , plea se include
sales tax when order ing
direct from the fa ctory,

You may order through
a ny participat ing Swan
dealer or. if you prefer.
co mplete a nd mail the
coupon with your dow n
payment (cer tified check
or money order) to:

MOBI LER BUY #5 " t 60 WAIT
PACKAGE MONOBAN DER"
Select a 40 or 80 meter package! Swan MB-40A
transce iver PLUS 404 ha nd-h eld microphone
PLUS 40 meier model 35 mob ile a ntenna ...
OR ... SWA n MB-80A transceiver PLUS 404
microphone l'LUS 80 meter model 35 mobile a n-
tenna . An up to $40 7.75 list va lue a t only 5385 .95
for your choice of frequ ency band . ~..a.

IGen~~~-----------------1

--- - - - - - - - - ..., I Please ship , best way - coll ect , the items chec k to :

I
I
I
I
I
I
I
I
I
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SWAN BEAM ANTENNA SPEClnCATIONS

HEAVY DUTY 2-E!.EMENT
40-METER BEAM.

Two working elements on 15,75 foot
stael boom. Maximum forward ga in
a nd front-to-beck ratio in th a CW or
phone portion of the 4o-meter band is
easily achieved for optimum perform­
a nca. Larga high-Q loading coils a re
weather-proofed. Rugged design easily
takes 100 mph winds . MB-40H.
5179.95

"t:
'i.',
I"""~

IDGH-Q
BEAM ANTENNAS

S~AItI,
ELE CT R O N I C S ®

~ st; ·S t: 'S e ~ " '"", -0
.~

"'t: &cJ ~ <lot; e " lfJ .~ e ~§¢; ,$' ~ '> ", o ~ """.€;f ~ 'l: 0 ·0
'"'t: l<J .§ S ';;t: ·S fl)~" <lo

"'~ ~ ~ '" ~ ""> s o)
""'8 "f; e¢J g t>; t: ~ ~ ·s :;" ss -s ~8 <:)

~ e S @i ~-o

:l rt ·s '- ~ .!!!J
",0 t:l:i .. 0 ~ S ~

'"' :;

HEAVY DUTY 3-ELEMENT TRIBANDER
Three working elements on each band in 10.
15 and 20 meters . 16 foot boom requires a
lighter duty rotor a nd tower than th e
TB-4HA but still providas excellent perform­
ance characteristics. Precision tuned and
weather-proofed traps are combined with
rugged const ruction. TB-3HA. 5159.95

All Swan Beam Antennas are Rated for 2000 Watts and
designed to use 52 Ohm coaxial feodllnes.

HEAVY DUTY 4-ELEMENT TRIBANDER
Four working elements on each band in io,
15 a nd 20 meters, 24 foot boom permits
optimum spacing fo r maximum forward gain
and front-to-beck ratio. All traps are
precision tuned and weather-proofed. Rug­
ged raliability assures ability to witbstand
winds up to 100 mph. TB-4HA. 5189.95

ECONOMICAL 2-E!.EMENT TRIBANDER

Two working elements on each band in 10.
15 and 20 meters . 6.5 foot aluminum boom
can easily be raised on a n inexpensive mast
and operated with a standard TV rotator.
Withstands winds up to 80 mph . TB-2A.
5119.95

9 dB 24-26 dB 24'x 1.5 00 28'·10" I 8 '-600

I 00 mph 148 lbs . 6 SQ. ft . 54 lbs.

8dB 20-22 dB 16"x 1.5 00 28 '-2" 16' I 00 mph 11o lbs . 4 sq.It. 44 lbs .

TB-2A 5 dB 16-18 dB 6.5·xl.5" 27'~8°O I 4'-3" 80 mph 80 lbs. \.8 sq .ft . 18 lbs.

4 dB 16-18dB 15.75' 30'-4" I 700-600

I OO mph 8o lbs. 2.5 sq .lt. 40 lbs.x1.Soo
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The Finest Trap Vertical Antenna
for Maximum Performance on
10, 15, 20 and 40 Meters .

•

Ohm coaxial faedltne . Power fa ted at 2000
watts P.E.P. Overall haight is 21 feet.
Shipping weight is 19 lbs . Model l04o-V.

Optiona l. 75-Metar Add-On Kit for l04o-V
antenna extends band coverage of Golden
Swan to include 75-meters . Adds 5 feet to
antenna height , Shipping weight is 6 lbs.

10000V Trap Vertical Antenna 599.95
75MK (75 meter add-on kit) 538.95

High radiation efficiency across all amateur
bands a t 1000 watts P.E.P. rating is featured
in this patented "High-O" coil. Gold plated
contacts of the manually operated vertical
switch provide eight positive stops: one Bach
at 10. 15. 20 a nd 40 meters plus lour on 75
meters . Six-foot adjustable whip includes
Kwlk-On c onne ctor. Exclusiv e LEXAN~

unbreakable center post. Top Quality mate­
rials throughout.
45 Ma nual Swit ch Antenna $84.95

Outstanding performance is yours with this
omni-directional. low radiation angle, trap
vertical antenna . Small installation space
allows for either roof-top or ground level
se tup. All ground-plane radials included.
Patanted "High-Q" adjustable traps a re
precision set at the factory for maximum
radiation efficiency on Bach band. with low
SWR across the entire band. Heavy duty
construction withstands winds to 100 mph
when properly installed. Designed for 52

SWAN Heavy Duty
. 5-Band Mobile

Antenna

Mail to :
I
I
I
I
I
I
I
I
I

Gentlemen :
Please shi p items check ed. by motor freight collect, to :

Amateur Call _

S...-,AIV
ELECTRON ICS @

.. _ ...·•· . .. t_c..-.._
JOSAI~A~

Oe._.~. CA nos..

State _

(California residents, please add sales te x .}

D TB4H A @ $1B9.95 D T B-3HA @ $159.95 DTB.2A @ $1 19.95 DMB40H @ $179.95
045 Mobile Antenna @ $84.95 0 1040·V @ $99.95 0 75MK Add-on Kit @ $3B.95

TOTAL A MOUNT OF OR OER • $ AMOUNT ENCLOSEO = $

o Full Payment Enclosed. 020% down paym ent enclosed, ship C.O.D.
020% down payment enclosed, charge remainder to :

o BankAmericard "* expireso Mastercharge #- expi res Interbank It-
O 10 % down payment enclosed, charge remainder to Swan Account If

,
I,,

(Date)(Signature)
~------------------------------~~--------------------------._. _ ----._-------~
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Ach'ertising Rates: Non-commercial ads are 10
cents per word inchJding abbreviat ions and ed­
dresses. Commercial and organizat ion ads are
35 cents per word, Minimum char ge $1 .00. No
ad (non-subscriber ) w ill be printed unless accom­
panied by full remittance.

Closing O.t.: The 10 t h day in the third month
preceding date of publicat ion . Because the edver­
t isers and equipment contained i n Ham Shop
have not been invest igated, the Publishers of CO
cannot vouch for the merchandise listed therein.
Direct all co rrespond ence and ad copy 10 : CO
H.m Shop, 14 VanderYent.r Ave ., Port Wash­
ington, New York 11050.

W A NTED: O ld radio show tran scription discs, Any
size o r speed . B i ll Stricklin , W4 GJG, 118 Coburn
D r ive, Chattanooga , TN 3 7 4 15 .

TWO PLASTIC HOLDERS, Frame and Display
40 QSL's fo r $1 .00 , o r 7 holders enhance 1 40
ca rds for $3 .00 from y our Dealer, or prepaid direct :
TEPABCO, Box 19 8Q, Gallatin , T N 37 0 6 6 .

HIGH GLOSS QSL CARDS : From $ 10 .95 /1000 .
F ull co lo r cat a lo g. $1 .00 . Lrl on Gra Phics, Box 48,
East L o ngmeado w , Mass. 0 I 0 2 8 .

N O W paying $ 2 000 .00 and u p for ARC-94 /61 8T
ARC-I0 2 /618T, $1 2 00 .00 and u p for ARC-5 1BX,
$1 500 .00 and up f or 490T-l antenna cou pler s. We
a lso n eed t hese cont rol boxes-C-6 28 7 /ARC-51BX,
C-64 76 /ARC-51BX, C-7 14 E-2. We also n eed R­
10 51 receiver s RT-66 2 /Grc-l06 trancetver s. We
bUy a ll late aircraft and ground r adio equipment.
A lso pa ck radios. We are buyers not ta lkers. Bring
you r eq uipment, Ca ll u s. Ca ll co llect if y ou have
and want to se l l o r trade. We al so sel l. W hat d o y ou
need? 0 & R E lectro n ics, R.D. I , Box 5 6 , Mi lton
PA 1 7 8 4 7. ( 71 7 ) 74 2 -4 604 .

SURPLUS. Giant bargain -packed ca t a log , $ 1 . Etco
E lectronic s, D ep t. CQ, B ox 7 4 I , Mon trea l A , H 3 C
2 V 2 .

L O O K I N G FOR o ld Lione l tra i ns. I n t er est ed o n ly
in " 0 " gauge, ex c ellen t t o l ik e-n ew cond ition. Pr i­
mary interest is lo co m o t ive s prior to 19 5 2 , but w ill
cons ider complete set s o r m ore recent model s. Am
w i lling t o b uy o u t r igh t for cash o r sw ap radio gear
to meet y o ur needs. Write Dick Cowan, WA2 LRO,
c/o CQ Magazine, o r ca ll5 16 /883 -6200 .

FCC test answer s updated any c lass, $ 5 ; S pec i f y,
Dix ie Tee, Box 8352 Savannah, GA 31 402,

MAGAZINES FOR SA L E: CQI13 / QST / H A M RAD­
IO i ssues at 10 cen ts each (p lus sh i p p in g) fr om
L o ckheed H am Club, 28 1 4 E m pire, Burbank, C A
9 15 0 4 . S end l ist and ch eck, Ava i lab le issues and
any refu nd d ue w il l be sent promptly.

FOR SALE : Spectra Physi c s 2 .0 m w 0 7 1-2 HeNe
lase r tube, brand new w ith p ower supp ly sche m at ic
SlI 0 .00 . WA2NDM, 5 Melville Rd., Great Neck ,
N Y 1 10 2 3 .

Did y ou know that su p p lem en t s t o t he book,
" CQ YL, " are available? They bring t he book up
to date with YLRL Offic ers throug h 19 7 3 and
t he 6 t h YLR L Convention , h eld at Long Beach in
May '72. If you h ave a copy of " CQ YL" an d would
like to ad d the new su p p lem en ts (t he pages are
" slotted " so t hey fit directly in t o the " CQ YL" ,
spira l b ackbone) , drop a n ote w ith your request t o
author / pub lisher, W5 R ZJ, L oui sa Sand o, 441 7 ­
I I t h St. , NW A lbuqu erque, NM 87 107. Please en­
erose two 8 cent sta m p s t o cover cost of mailing.
T h e o ne and o n ly book ab o u t YLs in ham radio,
" C Q YL," con t a ins 21 ch apters , o ve r 6 00 photo­
graphs. Order your au t o gra p h ed co p y , or a g ift
copy, from W5 R ZJ , $ 3 .0 0 po stpaid.

CALL DIAL-A-PROP 5 16-883-62 23

HAM FEST DATE FO R 19 75: May 3 1 st , Ma rriott
I n n is n ew H eadquar t er s. Informa t ion? W rite W NY
Hamfest , Box 13 8 8 , Rochester , NY 1460 3 .

CONFIDEN TIA L FREQUENCY LI ST! T housand s
o f c lassi fied f requencies: spies, aircraft , Shi PS! gov­
ernment , t eletype, emergency, many more ! 4 .0 0
p o stpa id . Bob Grove, WA4 PYQ, 6601 A S.W. 56 t h
s r, Dav ie , F L 3 3 314 ,

FREE : 12 ex t ra crysta ls of y o u r choice w i t h the
p u r chase of a new Regency H R-2 B a t $ 2 29. Se n d
cash ier 's c h ec k or m o n ey order for sa me-day sh i p.
ment. For equa lly good d eal s on Collins, D rake,
KenWOOd , Standard , C legg, Swan , I com , Yaesu ,
Genave H atucre t ter s, Tempo, T en -Tee, Ven us,
H y-G ai n, CushCra ft, Mosley, and H u st ler , w r i te t o
H o o sier E lectron ics, your ham h ea d q u ar t er s in t he
h eart of t h e Midwest. Become o n e of o u r ma ny
ha ppy and sat isfied cust o m er s. W rite or call t oday
for our lo w quo t e and try o u r indiv idual , persona l
service, Hoosier E lectroni cs, R.R . 25 , B ox 40 3,
T er re H aute, I nd ian a 4 7 8 0 2 . (81 2)8 94 -23 9 7 .

WANT TO BUY : Collins K W M -2 A or 2 or com p lete
S-L in e, a lso 3 0 L -l o r 3 0 5 -1 l in ear . R ic hard Schar k ,
417 N or th Ferry, Ottu mwa, I o w a 5 2 5 0 1 .

WANTED: O ld cameras, especia lly L etce s, Canons
N ik o n s, L enses and accessor ies. Any cond ition
N i k o ns, L enses and A ccessories. A ny c o n d i t io n .
Jim Re y no lds, 60 2 Ca ssv i l le R d ., East, K o komo,
Ind . 46 90 1 .

Rubber add ress stam p s. F ree ca ta log. 11 5 ty pe
styles. Ja ckson's. Box 44 3F, F rank li n Pa r k, I L
6013 1.

o x QSL Bureau for a ll outgoing F o re ign Car ds.
4 cents ea ch; for addit ional infor ma tion c o n t ac t
Q -Aide, 3 21 M ain S t ree t , Wa ter town , M A 02 17 2 .

BUY ~S E L L-T RADE : W r ite for m o nthly mailer ,
Give name, address, call letters. Co m p lete stock o f
major brands new and reconditioned equi p men t ,
ca l l u s for best dea ls, We buy COllins, Drake, Swan ,
Etc. SSB & FM. Assoc iated RadiO, 9012 Conser
Overland Park , Kansa s 66204 .91 3-3 81-590 1 .

WA N TED : T u navert er Converter , model SW L , 9 .5 ­
16 MC. F red H aines, 13 2 Rural Ave ., Lewisb u rg, PA
1 783 7 ,

SELL: ROBOT SST V Models 8 0 Camera and 70
Original ca rtons and inst ru ct i on books. Ex ce llen t
conditi on. $ 500 .00 . Gordon BU Ckner , WOVZK,
B ox 7 21 , MarSha l l, M issouri 6 5 340 .

CA NADIANS : F or a ll your elect ronic pa rts re­
quirements at lo w pr ices, send f o r fr ee flyer ;
DART EK E lect r o n ics, Dept. C " Box 2 46 0 , D art ­
mouth , Nova Scotia .

FCC test answ er s updated an y c lass $ 5 spec i fy
Dixie T ec Box 8352 Savannah, Georgia 3 1 4 0 2 .

WANTED: Any condition : Hal RVD-I00 2 v isua l
disp lay u nit, S T -6 termi na l un i t , HP-60 8 signal gen ­
e rator. Sta t e lowest pri ce and co n d i t ion. K 7 VOY,
141 4 E . V er lea Dr., Tempe, A Z 85282 .

2 METER FM MOBILE "C A R T O P" A N TEN NA:
Uniq ue secu re, inst an t m ount. N o magnets; no
d ri lling n o tes. XYL w i l l appr ove. Out perfor m s
trunk lid m ou nted ant en nas. Tuneable 1 :1 SW R.
Money-back guarantee. $ 16 .9 5 plu s $ 1 .0 0 sh i p p in g
( Con n . residents add Sa les T ax . ) MARS H DEV ICES
P. O . Box 1511, Old Greenwich, Con n ec t icu t , 0687 0.
Literature A vailab le,

FOR SALE : C losing down Lab ; T ektronix sc o p es,
H ewlett Packard. General Radi o genera tor s and
meters, Ana log c o m p u t er , Sy lvan ia H o m e T V ca m ­
era, etc . SA SE to Murray M ar cus, I I Eldridge St. ,
East N ort n oort, N Y 117 31 . (51 6 )8 6 11 -152 4.

WANTED: Mt cr oonones, 1 9 20 t o 194 0 , a lso lit­
era t u re. Wri te, Bob Paq uette 44 3 N. 3 1 r st St., Mil­
w au k ee , Wi sconsin 532 08 .
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THE 90 DAY SALE
6-DIGIT FREQUENCY
COUNTER
$249.95
WHILE THEY LAST

CALL TOLL· FREE

000-527-4642

( I" Texas call collect 214-348-8800)

FLUKE 1941A COUNTER AT A NEVER TO BE REPEATED PRICE. NEW
UNITS WITH 1 YEAR FULL WARRANTY. 6 digit gas discharge display,S Hz
to 40 MHz frequency range, with 40mV rms input sensitivity, 4 standard gate
times 1 msec, 10 msec, 100 msec, 1 sec and special 600 msec gate time for
RPM measurements. Switchable low pass filter and attenuator. Measures
Frequency, RPM and Totalizes. All push-button controls. Switchable
11 5 /230V at 60 /50 or 400 Hz.

TO OROER SPECIFY 1941A AT $249.95 PLUS $2.75 SHIPPING s HANOLING (Residents of NJ.
IL, TX & CA Add 5% Sales Taxi

PAYMENT BY 0 CHECK OR MONEY OROER 0 COD 0 BANK AMERICARD
o MASTERCHARGE 0 AMERICAN EXPRESS
o PURCHASE ORDERS ACCEPTED FROM CREDIT WORTHY COMPANIES

TUCKER
ELECTRONICS COMPANY
P.O. BOX NO. 1050. DEPT. F-l
GARLAND, TX. 75040

ANOTHER GREAT SALE EXCLUSIVE FROM TUCKER

Communications
Engineers

and Technicians.
(FOREIGN EMPLOYMENTI

ARAMCO. s.,udi Anbi, NMC;b th e following:

ENGINEERS · G,.:juata w ith min. 5 v...... ex _
petiance in operat ions a. mainl~'nc. of com­
muniu tions IV'I'"'$. Digi tll tel.metering IVI­
I ItITlSellperie.-.c. required.

TECHNICIANS . ~i.lind trai ning in Micro­
w.w and Mult i-~' II carrief systems. preferably
Lenku rt ~ujpment . Should have~ pt...ioul
.xperience in V HF and UHF ,-ejio systems..
Good schools, t\ospttals ~ rea'.hoMI 'Kil.
it* . all benefit1 pt..,. plus opportunity tor per_
~I uYtngsand ••tensi~ t,......

Send resume of Ilduutlon. -:wk 'Il~I~ W'd
personfIl hi. tOf)l to :

EMPlOYMeNT SUPERVISOR

ARAMCO
SERVICES
COMPANY

1100 M Ilam Build'n" Houston. T.... 77002
An eqt.LIl o ppol'tunit y e mpioyer

I
CO Ma~azine I
14 Vanderventer Ave I

I Port Washington. L1 . NY 11050 r

I Please send me copies of the r
I OX Handbook. $ enclosed. I
I I
I Name r

: Address :

I City State Zip I, J
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CQ BOOK SHOP
CO Binders

Convenient and economical are t he words lo r
CO's beauntu t m aroon and gold b inders. I n­
d iv idual issu es can be removed QUick ly and eas­
IIV without damage 10 t he magazine. Save
preci ous time as refe rence copies are W i t h in

Immediate r each In this hand y binder . $5.00

The New RTTY Handbook
A treasury of vItal and " hard· l o- get'· info rma­
tio n , ttus book IS loaded With valua ble equip­
ment schemancs, ad justment p rocedu res, e tc .
A boon to beginner and pro . A special section
on gett ing sta rted, wri tten bv Bvron K retzman,
W2JTP, a weu.known authori ty In the nerd .
53.9 5

Antenna Roundup I
Ed_ted b v A rt SeIdman. a 160 page mass o f
ant enna info rmat io n directed at answeri ng a
mult itude o f questions surround ing the mvs­
teneus antenna. $3.00

Antenna Roundup II
Ten b Ig theory ernctes backed up bv 82
detailed and illustrat ed construct ion ororec t s
from V L F to microwave, long w ires to 17 ele­
mem beams and Sterba Curtain arrays. $4.00

Shop & Shack Short cuts
A vo lume packed Wit h hundred s o f h in ts &
sho rt cu ts collected b v Don Stoner, this w ill
help anyone to dress up h is sh ack , im prove
shop techniques and increase efficiency and
equ ipmen t . $ 3.95

Antenna Handbook I
A l l new mtc rmeuon on transmISSIon line
tneo-v. A ttenueuoo. Impedance, Stand ing
waves, Resonan t and nonresonant tines, cu r­
rent drstnbunon, free space 3 dImenSIonal pat ­
terns o f long w ires o f all o-ecncer length and
much, much more b V K en Glanzer . $4.00

The New OX Handbook
Don Mi l ler 's 200 pages o f val uabl e technical
in formation and operat ing aids, m ost o f which
has never been publ ished befo re and can be
found In no o ther volume contai ns Great Cir·
cle Bear ing Charts. $5.00

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

CO Anthology II
1952·1 959 250 pages o f mo re recent bu t sti ll
hard ·lo-get im por tant artic les Iro m gloriou s
yesteryear. $ 3.00

Surplus Conversion Handbook
Compiled b y Tom Keeuet, WB2AAI . this con­
ta ins 192 pages o f conversio n a rti c les, cover­
ing almost every p iece o f su rplus gear wort h
t he eff o rt to c:.Pnven [0 ham use. $4 .50

Elect ronic Circuit Handbook I
Written b V Tom xoeuer. WB2A AI , this details
150 o f the most ohen needed ci rcui ts in 11
great chapters. Invaluab le for beginners and
old-tIm ers alik e. $3.00

Electronic Circu it Handbook II
Tom Kne uet's own sequel to Val l , t tus
volume delivers 159 add i t ional Ci rcuits that
w ill appea l to all ama teurs. Each c irc ,""t is
tuu v described in text With com p lete schem­
at ics. $3 .00

RTTV from A To Z
This new RTT Y Classic has been produced to
fi ll the gaps in RTT Y know ledge among ama­
teurs and p ro fessionals alike. 16 chap ters and
224 pages. This book IS a m ust in your tech­
nical IIbrarv . $5.00

USA·CA Becord Book
The o ffIcial application and R ecord book fo r
the coveted U nit ed States of America Counties
Award issued bv ca. Cont ains room for sim­
pl e ent ry o f all data required to applv, plus
rules and endorsement appl ication . Two cop ies
recommended: one fo r application, one for
you r records.Per co py perce : $1 .00.

OX Country Chart
Handsome weu-s.ee chart 125" x 3 1" ) listing
every amateur radio countr y in t he world al ·
phabet ica llv bv p.-efi x , and giving co nt inent,
form o f governmen t, area, population, zone
and c lass o f count ry . A must for lIVery active
amat eur and a bargiun at $1. 25 .

- - - ----- -- - - - -
o CO Antho logv II .
o CO Binders .
o New RTT Y H andbook .
o Antenna Roundup I . . .
o Antenna Rounduo I I .. . .
o USA ·CA Record Book .
o OX Countrv Char t , . . .

S300
S500
$395
$3 00
S'OO
$100
$1 25

o Shop & Shack Shor tcuts $3.95
o Elec tron IC Circu Its Handbook I $3.00
o E lec tron iC ClrCU IU Handbook 11 $3.00
o Surp lus ConversIon Handbook $4.50
o Antenna Handbook I $4.00
o New O X Handbook . . . . . . . . .. . . . .. . $5.00
o RTTY From A To Z '$5.00

NAME _

ADDRESS _

ClTy _

STATE ZIP _

N e w Yo rk Cit y an d St ate , e.._d en t .. m u..1 add 'i a le'i t a _ app li ca ble to you r .rea.

COWAN PUB LISHING CORP. Book Div.
14 Vanderventer Avenue. Port Washington , L.I ., N. Y: 11050
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Tile
Best
Buy
ever...

OUR DEA L:

826 MA list 8398.00

+ 16 extra xtals 8104.00

Packa ge list price 8502.00

You pay only 8359.00

YOU'V E SAVED 8143.00

SRC-826 MA

Y OU GET Standard's 8 26MA. the best 12-channel 10 wa tt
solid state r ig on the market. factory set up on four channels

plus crysta l coupons for eight more channel s (16 of Standard 's
Li fet ime Astropoint crvstatsn of your choice; with helical.

resonator f ro nt end receiver, built in provision for tone-coded

squelch, fear pane l t es t point /monitor /control sockets-all in
one compact. reliable package - at a GIANT, $143.00
savi ng!!

Shipp ing prepaid fo r cashier 's check or M O.

SpecialHandheld
SRC- 146A with:

• Delu xe basecha rger

• "Stubby" antenna

• Leather case

• Ni-cads

. 94/94, 34/94 and one

other channel of your choice.

List Price

Our Price

YOU SAV E

8396.00

8319.00

877.00
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READER SERVICE

T o obtai n literatur e Irom adver tllerll , s im ply
eheek t he num ber n ed to the n ame or eeeh
a dn'rtiu r Ileted below whose p roduct or HrT~

Ire I. or in terut t o you.

NOVEMBER, 1974

I A m ateur Elect ronic Supply
2 Amcomm Corpora tion
3 A nker Electronictown, Inc.
4 A ramco Service Co.
S Arrow Electronics
6 Ba rry Electronics
7 C W Electron ics Sales Co.
8 Creative Enterprises
9 Curtis Elect ro Devtces. Inc .

JO Cush-Craft Corporat ion
I J D ent ron Rad io Co .
12 Eh rhorn T echnological Ope rat ions. Inc .
13 Elmac, Div. o r Vari an
14 Emergency Beaco n Corp, ( Ene)
15 Erick son Com municatio ns
16 Franke. Fred . Inc.
J7 Genave
18 Greenlee Tool Co.
19 H & L Associates
20 Heath Company
21 Henry Radio
22 Hewlett Packa rd
23 H y-G ain Electronics Corp.
24 Inte rnat ional Crystal MfR. Co.
25 Jan C rystals
26 LA Electrontx Sales
27 Lafa ye tt e Radio E lectronics
28 M illen. J ames , MfR. Co .
29 M er-G ain Compa ny
30 Mill iwa tt . T he
3 1 New-Tronics Corporation
32 Pa lomar Engineers
33 Queen City Electronics
34 Ramco Elec tr onics
35 SA ROC Co nvention
36 SST Elect ronics
37 Sentry Manufacturi ng Co.
38 Slep Electronics Company
39 Space Elect ronics Co.
40 Sumner Electronics & Eng. Co.• Inc.
41 Swan Electronics
42 T . R. I. Corporat io n
43 T elrex Commun icat io n

Engineering Laboratories
44 Tucker Electronics Co.
45 U nadilla Rad iat ion Products
46 V tlF Enaineering
47 Wi rex. Inc.
48 World QSL Bureau
49 Yaesu M usen USA Inc.

CQ R eader Service
14 v a nderventer A ve.
Port W ashington, N .Y. J 1050

Nam~ . ~_.__ Call _

StrRt Add rn s _

Cit ,. __._. .S la t e Zlp _

ADVERTISER'S INDEX

A ma teur Electronic Supply .59, 63 .

Amcomm Corpora t ion 14

Anker Blectronictown, Inc. _M
Aramco Services Co. 75

Arrow Electronics 83

Barry Electronics . .._._ .._.. .86

CW Electronics Sal es Co. 17, 67

Creative E nterprises 68

Curtis Electro Devices. Inc. __ .69

Cush-Cratt Corporation _ 69

Dent ron Rad io Co • • . 7 1

Eh rhorn T echnological
Operations, Inc. . •...•.._. __._._. ._

Eimac, Div. o f Vari an ._..__ Cov. I V

Emergency Beaco n Corp. ( E BC) 16

Erickson Communicat ions 72

Franke . Fred, Inc. __•. _25
Genave .._. ._. .. .8. 9

Green lee T ool Co . . . ._.63

G rego ry Elect ronics Corp . ...• ._._. .85

H & L Associ a tes •. .69

Hal Communications Corp. . .COv. II

Heath Compa ny .41, 42. 43, 44. 45, 46
Inse rt

l l enry Rad io . . ._..__.__ 11 . 12

Hewlett Packard .__ ._.._._.. .14

Hy-G ai n Elect ronics Corp. _._..._._..__ .2. 15. 49

Inte rnational C rystal Mfg. Co. _._. 66

J an Crystal s ._25

LA Electromx Sales _ _ 52

La fayette Radio Electro nics _. 7.

M illen. J a mes. M fg. Co. ....__. 10

Mo r-G a in Compa ny .. .__.._._. 69

M illiwatt. The .. ..__ _. _. .__._. 69

New-Tro nlcs C orporatio n . 1
Palo mar Engineers 72

Oueen City Electronics _ 73
Ra mco Elect ronics _ 66
SA ROC Conve nt ion 74

SST Electron ics ..__ .. . 69

Sent ry Manu facturing Co. __ ._. . ....__. ...4
Step E lectronics C ompany . 64

Space Electronics Co . . _+ 64

Sumner Electronics &: Eng. Co., Inc. _ 25
Swan Elect ronics 75.76, 77. 78, 79
T. R.I. Corporation 13

T elrex Com mun ication
E njZi neerinll. Laboratories ..•..._._. . .24

Tucker Electronics Co. ~. __ .. ._._._32. 81
Unadilla Radia tion Products . .__ ._.7 1
VIIF Engineeri ng 67
wtrex. Inc. ~__ • . 72

World QSL Bureau 69

Yaesu Musen USA Inc. Cov. III
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~ SEND FOR NEW 1975 CATALOG ...

GREGORY ELECTRONICS CORP.
The FM Used Equipment People,

249 Roule 46, Saddle Brook, N. J . 07662
Phone: (201) 489-9000

- -

GENERAL ELECTRIC
T.P.L.

SOLID STATE
TWO-WAY RADIOS

(Specify frequency range)
FE/ RE 52, JA1, 2, or 3 series,
25-50 MHz, 12 volts, 35 walts,
front or rear mount, fully so lid
state receive, 3 tubes in trans­
mitter, fu lly narrow band , corn­
plete with accessories

$178

FEIRE 53, JA6 series, 150-174
MHz, 12 volts, 35 watts, front
or rear mount, full y solid state
receive. 4 tubes in transmitter, $198
fUlly narrow ban d , c ompl ete
with accessories

(specify trequency range)
FE/ RE 72, JA1, 2, or 3 series,
25-50 MHz, 12 volts, 100 walts,
front or rear mount, fu lly solid
state rec eive, 4 tubes in trans­
mitter, fully narrow band , com­
plete with accessories

$288

FE/ RE 73, JA6 series, 150-174
MHz, 12 volts, 80 watts, front
or rear mount, fu lly solid state
receive, 3 tubes in transmitter, $ 298
fU lly narrow b and , comp lete
with accessories

T53GGD, 150·170 MHz., 6/12
volt, 50 watts. dynamotor power
supply, transmit narrow band,
receive wide band, less acces-
sories ..

$9800

CMCT30, 150-170 MHz., 12 volt,
30 watts, transistorized power
supply, fully narrow band, com-
plete with accessories ."" ..

R.C.A.
CMFT50, 25-54 MHz., 12 volt,
50 watts, transistorized power
supply, partially transistorized
receiver, fully narrow band with
accessories .

$5800

MOTOROLA
T51G or T51GGV, 40­
50 MHz.. 6 or 12 volt,
50 watts , vibrator
power supply , fUlly
narrow band, less ac-
cessories .

,

$8800

D4 3GGV-3100 , 150­
170 MHz. , 6/12 volt,
30 watts. v ibrator
powe r sup ply, front
mount with " private
l in e " (less re ed s) ,
fully n arr o w b and ,
with accessories .
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I

VENUS Ten Tee 762 AC Power Supply w llh vox 51 n 00 I
A·J92/ URR , eceUler 500 itc TO 31 99 ,

IS5-2. SLOW SCAN MONITOR S349.00 M" d'OIT.1 readout ,. ml l., receiver to R·390. 24 veru
SS·2K Slow Scln Monitor l Kit 5269.00 de 011 3 a m ps. ..1 15 ............................. ...... .... ... $ 150 .00

C1. FAST SCANISlOW SCAN tested & o perati o n al ............................. .,. 5 19 5 00
,

.. ,

CAMERA 8< CONVERTER · $469.00 lab ahgn~ &- lested .......... _... ........ _..... .. ... ... . $ 2 40 00
R·l 89/ U RR 15 '0 I SOO ." Manual 0' mot c r

C.D. Ham II Rot at o r
tu ned w ith dIgIta l readout . Very 900d .......... 5395 00
HunTer 2000 C Linear Amplifier . Ell; Cnd $ 4 9S 00

New Improved $149.95 Saba/S 2T l G- 80m sol .d ste te puy mp. H igh Qua lIt y .
no t u m ng, works wi t h recewer Of tran seen,.f,

wdt. or c .1I tor in trod uctory off.r before price BUIlt In 115 e.c power supply & t l, r elay . No modl' .ea-
change In November . 'Ions necessary . Up to 25 db gaIn.. ... ... ..... ..... .$ 102,50

8 conductor cabl a for HAM II or TR·"" Svmtek MA·2 2 meter preamp. 20-25 db ga in, u sed In

Roators . ...... •... .•.•..•......•.. ....... •...•••••• 16 cern. lh. rece ivers o r treocervers .......... .......................... $15 .9 5
N v e IE .F . Johnso n ) k w low pen hlter. 52 ohm s $ 19 .50-- - -------- - -- --

Bssen DGA·2M high gllI!n 16dbl 2m co hnear ... $29.9 5 N ve heavv du t y I ran sm lt1!nQ kev 1114 -322·0011$9 .9 5

Basen DGA·LPM deluxe trunk lip mount ..... .. .. $19.95 N ve deluxe tel.aph key 1114-3 22·0031 .. ........ $9 ,9 5

Besett DGA·4075 40 & 75 m N ve M itch Bo x. 275 watt w /relav

vecuum trap antenna system ...... .. ... .. ..... ...... .... $59 .50
w i Duec. Coup ........ ... ........ ... ............... ..... .... $1 39.50

Basen OGA·204075
Nve M atch Bo x. k w w /re lav w i Dreec. Cou p ,..$239.50

3 band vacuu m trap antenna system .... . ..... ... .. . $79.50 Yaesu F TO X·560 ................ ... .. ..... ..... .... E xc . $395.00
B& W 8 50A ..... .. ... ...... .. ... .... ... ... ... ... ... .... ... ..... ..S66.75

CushCralt A ·147·4 .. ..................................... $14.50 B&W 852 ... .... .... .. .... ...... .. ... ........... .. ....... .... .... . $66.75
CushCraft A·147·1 1 ... ............................... .... $23 .95 B&W 374 D um m v Load ...... .. .. .. ... ........ . ....... .$ 175.00
CushCra" A1 47·22 ............. ..... ............... ... .. .... 568 50 Delu.e Head se ts. eec eueo t tor ha m rad IO or audio
Hustler • BTV verncet Antenna ....... ... .. .. ... $ 56 .9 5 Visu a l la b s : 600 ohms. Vinyl c ush Ioned : $9 .99
HyGaln 1av 10·80 m . vertIcal ···················. $ 33 .00 Wi th vOlume control $ 1 1.99.........................
HvGaift 18 AVT/WB. 1G-80m trap vert lCIII $97.00 Collins 152·J I Phone Pa tch . g ood. removed f ro m
HvGaln BN·86 8alun ..................... .. .... ...... .::::: S15.9 5 e c urp. Wi t h delalled schem atiC $ 24 .9 5
Hv·Galn 267 2 meter v.h.t. 9roundplane .. ... .. .. $1 3 .00 MIllen 2 kw Tran smatch 92200 .. .................... 5 177 ,00
Hv·Galn 262 MIllen so lid state dipper . 1.7 ·300 mH z. 90652 $125 00
2 meter root-t op Y. wave mobi le ant . .............. $22.95 Som m erk am p IYaesu / F L ·2277 linear
Hv·Galn 5BOO Trap Dou b let . all bands ....... .... $79.95 matches FT·101 .......... .... ......... ... .... .. :............ $295,00

Hv·Gatn 2 8 00 Trap Doub let. 40 & 80 Meters . $43.95 Hammarlund dual 320 p I per sec. trans, cap . TCO·32()'
NewtronlCS CGT·144 5,2 dB gatn. Trunk Io d BSW. cerermc ins.• Ideal for kw transmatch ...... 524 95
mount .............. .......... ............. .... ... ............... .. $ 39 .9 5 Halhcrafter FPM -3oo. Mkll , 10·BOm «eve , Su per soec.er
Gold Line Single Pole. 5 pOSition coar.ial SWllch. sa le p rI ce. Brand new . wnte or ca l l. .............................
wall b rac ke t or panel mount. 1 KW AM .... .... $ 17.9 5
RG 8 foam cabl e from TI m es Wire Ina . FM·8 /T·4·501 C le&& FM ·27B. 146 '148 M, co v er ag e Withou t

low loss. finest Quall tv .............. .. _.......... .... . s.zs.«. bU Yln&: • c ryst al . Fully synthesized 2 5 w.
- - - -- out $4 79 .9 5- - --~- -- -- -- Sh lppin&: FM ·2 7B ·sVH F ENGINEE RING prepa id on .11

H T kIt 2 watts out. 4 ch ann el HT· 144B. wit h one tr an s. 0 31 Po w e r Supply fo, FM 27 B $89 .9 5
and o ne rec . 'lta l , ............... .... ... .. .. ... . .... .. ... .... $1 29 .9 5 CONSTA N T VO L TAGE TRANSFORMER. In p u t 115
R X· 144C 2 meter recewer kit. ,3 .v sen s. 2 VAC CO 60 Hz ou t p u t . 2' Vo lts " 15 amps re gu-
wa tt a udio $69 .9 5 la t ed • w rcec . .................. ::-.... .... ......... ............. $ 19 9S
TX·144 kit $ 29 .9 5
PA 110/102 meter amp, 2· 15 watt s In . '-4allory UHF Inductuner. co ve rs 5O·2 50Mc $9 .9 5 eoi.

60. 11B o ut ........ ........ .................. ................... $179.9 5 SW R Bnd",e less meter b! Automatic El ectr iC.
• - -------- - - - - - To 800 cs , ••• July • 4 C Q pg. 43 . TNC

Drake R·4 C recewer .............................. ... ..... .,5549 ,00 con nec tors. $90 va lue $1 0 .9 5
D rake T·4XC ....... .... .. ...... .. ....... $ 580 .00 Sa m e With N con n ectors $ 14.9 5
T R·22C Transceiver ...... .. ....................... .. .. $ 229 .9 5
D rak e OC·4 ... .. ....... ... ......................... .... ..... ... $ 135 00 NPC POWER SUPPLIESDrake MN·4 A otenna Matchmg Network .. ... .. $ 1tO.00
Drake MN·2000 2 k w o.e.p. 11 5 VAC in p u t · 12 VOC 4 amps o ut $29.95
Antenna Matching N etwork ......... ........... ....... $ 20000 Same as abo.... but ,.~ulated $47 95
Drake Wattm et ers W·4 11.8 . 5 4 m Hz l ... .. ........ $62.00 Model l08A - 115 V A / 13. 6 VOC Sam", co n t .

WV·4 120 · 200 mHz) ... ...... $74.00 112 amps. su rge /reg. ..... .... .............. ..... ...•.. $69 9 5
• -- - -- - - ---Drake T R·n. 2·meter n. transceiver. 23 cna n -

Tube H ••dq....rt. r • • D iversi f iednels. 1 0' 10 watts output. 13.8 vo lt s $32000 Stock. H."vy
Drake TR·4C Transceiver ... ..... ....... new • $599.95 Inven t ory o f El m ac tu"-. c him n ey• • sockets,
Dra ke AC·4 Power SupplV •..•... ..... ............ $ 120 .00 etc. 57 2-B ..................... .......... .. .. .. .... ......... .... $2 1 .9 5

IC-23 0 by Inoue ---- - -- -
Comp letely s)'n t hesued wit h phase loc ked CASH PAID . . FAST! Fo r Sou r unused TUBES.
loop. SinKI. Knob . Control. Smart compac t Semiconductors. RECEIVER • VAr; . VA RIA B LES,
s ty Im&:. $ 4 89.0 0 Test EqUipment. ETC. W ri t e o r c a ll N ow! Ba r r)'.

W 2NLI . W e Bu y ! We ship all over the World .- - --..- - - -w. .,. o ffic ial Distributors fo, B ird M od e l '3
Thousands of U n adve rtised specia ls. F.D.B. pOIn t

W attm e t e rs . In s tock . $ 100 .00 of ship m ent . Add sufficient funds '0' sh ip pin g ............................ .... [.cess re f unded .2 ·30 MHz Slugs ................................ ... ... ..... $ 35.00
M ost VHF SlURS $ 32.00 0 Send fo r Gre en Sh eet ;: 23 . Send 50, p os t a&:e
Fa m ous. Tnton ·1I b y L en -L ee. Fully s.olid ·state. 200 & hand ling.
watt transce iver . 5 b a n d s . fu II break on on
CW .............. ................................................... $669 00- - --- -~ - -
SARRY 512 Broadway NY, NY 10012

ELECTRONICSDEPT. C-10

2 12 -WA-5 -70 0 0
TELEX 12·7670
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Add some muscle to
your signal.

Desktop Linear A m p l i f i e r s for added t a l k p o w e r

FL·21011B

LINEAR
AMPLIFIER

• Conservat ive 1200 watt PEP input on 80-10 meters.
• Rugged 5728 tubes in Class 8 grounded-grid c ircuit .
• Built-in front panel adjustable SWR br idge.
• Dual coo li ng fans for maximum tube life.
• Bu ilt-in 110/220 VAC power supply.
• Tuned grid circuit on each band for max imum eff iciency.
• 101 B ser ies st vtinq - co m pat ib le with most 100 watt exci ters.

LO...._

Visit your dealer for details
or write for our new catalog.
All Vaesu products wenemea
by the selling dealer, Complete
alter-warranty service available
in Paramount, Calil.

.....

-.....a..&
FLaOOOU oil

• Specificat ions same as FL·2100B.
• 401 series sty ling.

",
.;~~
"'\ ... .

__ iii-- - ... . -
I I I I I I- - .. .

7625 E. Rosecrans Avenue. Unit #29 Paramount, Californ ia 90723 (213) 633·4007

Spec.hcations subiect to chanoe without notice .

FL·20011B

LINEAR
AMPLIFIER
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ToddY,
the E IM AC

X-2 J59
super power

letrode .

50
years of
progress
Now
EIMAC
leads in
super
power

1924 was an e ventful yea r.
Appleton and Barett m easured th e
Heevtsjde layer. George Gersh win
wrote Rhapsody in Blue .
The Olympic ga mes were held in Paris,

And on the te r.stoe o f the worl d ,
the Di rector o f Radio for th e
D utch East Ind ies announced the

openi ng o f com m ercial wi reless serv ice
from Java to Holland. The new super

power station, PKX, wa s on the ai r wi th
1.6 m eqawatts on 15.600 m eters. With a

power input of slightl y o ver 3.2 rneqeweu s
to the 236 ,080 kg (2 60 to n) o scilla ting a rc

and an antenna st rung between mo unta ins,
th e mamm o th M dldbdr fdci lity pro vided

comm urucation o ver a 12.000 km (7 ,500 m ile )
path nineteen hours out of Ihe Iwenty four.

Todd y, f ifty year s later, the huge qenera tc rs.
osc:iIIdl ing ere and mountai n-sire enten nes
have re turned to the jungle. No w, EIMAC
super powe r tetrodes dom inate the com m u­
nication world , a sing le EIMAC X-2 159
replacing the 260 ton arc tra nsmitter
of ye sterday. Dependabuity. relidbili l y end
cost-effect iveness are domina nt d or. EI M AC
leads Ihe fiel d in super power ccm m umcanoo.
EIM AC has the answe r today fo r your
co m m un ication needs tom orro w.

For fu rther infor mation contact EIMAC, Division
of Varian. 301 Industr ial Way. San Carlos,
Cahfo rn ia 9 4070. Or any o f the more than
30 Va rian/EI M A C Electron Dev ice GrC'up
Sales O ffice s th roughout the world .

d ivision
varian


	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	061
	062
	063
	064
	065
	066
	067
	068
	069
	070
	071
	072
	073
	074
	075
	076
	077
	078
	079
	080
	081
	082
	083
	084
	085
	086
	087
	088
	089
	090

