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51-1045
transEeiuer-
a new standard
far the industry
A revolutionary " new generation" transceiver. It' s
completely solid-state and totally broadbanded to
eliminate preselector tuning. And the output can
be instantly swi tched from 100 watts to 1 watt. The
true digital readout offe rs resol ution down to 100
Hz and outstanding tuning accuracy. Receiver in­
terrnodulation di stortion has been minimized and
there are very few act ive devices ahead of the
highly selective crystal fi lter. Adjacent channel
overl oad is neglig ible. yet sensitivity is better than
1 pV (.6 pV typical) and front-end overload is dra­
matically reduced. The " 104" is 12 VDC-powered
for mobility and the optional HP-1144 fixed station
supply fits inside the 5B-604 speaker cabinet. An
opt ional noise blanker can be installed in the
" 104" and an optional 400 Hz crystal filte r im­
proves CW selectivity.
Kit SB·104. 31 Ibs., mailable 669.95"
Kit SBA·104·3. 400 Hz CW crystaI fiIter,
1 lb., mailable 34.95 "
Kit SBA·l 04·1, Noise blanker, 1 lb., mailable 24.95"
Kit SBA·104·2, Mobile mount, 6lbs., mai lable 34.95"
Kit HP·l144. Fixed station power supply.
28 Ibs., mailable B9.95"

5B·230 - the towest-eost
conduction-cooled linear around
The 5B-l04's "si lent partner." 1200 watts PEP or
1000 watts CW from less than 100 watts drive. It 's
rated at 400 watts input for slow-scan TV and
RnY. The high-efficiency Eimac 8873 triode is
double-sh ielded to reduce stray AF and a massive
heat sink replaces noisy fans and blowers. The
"230" assembles in just 15 to 20 hours with no
alignment.
Kit SB·230, 40 Ibs.• mailable 319.95"

5B·634 station console combines
S convenient accessories
The " 634" performs 5 important functions - a 10­
minute dig ital 10 timer with visual or visual and
audible ind icators an RF wattmeter that reads 0­
200 or 0-2000 watts with ± 10% accuracy, an 5WR
bridge. a hyb rid phone patch that can be used
manually or with VOX control, and a 24-hour digi­
tal clock that runs independentl y of all other func­
tions. It's a must for every well equipped stat ion.
Kit S8·634, 14 Ibs., mailable 179.95"

5B-614 stalion monilor shows you
how clean your signal is
Highly visible 1V2 x 2" CRT detects problems that
can reduce the effectiveness of your signal - non­
linearity, insuffi cient or excessive drive, poor car­
rier or sideband suppression, regenerat ion , para­
sitics and CW key clicks. It monitors 55B, CW
and AM sig nals from 80 to 6 mete rs. Push-pull
drive fo r keystone free trace; automatic sync
sweep generator with 3 ranges from 10 Hz to 10
kHz. Can be used as an ordinary oscilloscope
tram 10Hz to 50 kHz.
Kit S8·614, 17 Ibs., mailable 139.95"

5B-644 remote VFO
Designed exclusively for the 5B-l04. It provides
spli t transmit and receive control and you aren't
frequency-l imited in any way - transmit at one
end of the band, receive at the other. The " 644"
even has two crystal positions for fixed-frequency
control. The " 644" has a li near dial, but the exact
frequency is displayed on the " 104's" digital read­
out . The d isplay automati cally changes when
switching from transmit to receive.
Kit SB·644, 10 Ibs., mailable 119.95"

5B-604 stalion speaker -
response-tailored to 55B
Designed to match the 5B-l04 in styling and per­
formance. The " ,604" uses a 5x7" , a.z-onm
speaker. And there's room inside for the HP-1 144
power supply. With connector cable and plug.
Kit SB·604, 8 Ibs., mailable 29.95"
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And yo u get more of what you expect from
noiseless , trouble -free all sol id-state TTY
reception. The AVD·1 005 converts the o ut put o f
any TU into a c lear , easy-to- read ATT Y readout.
The si gnal can be fed to a TV m onitor" o r. w ith
sl ig ht m odification. any standard TV rece iver (J ust
imag ine a 23w inch te tepnntert). It's the beg inn in g
of enjoyab le TTY com mun icat ions and the end o f
e lectromechan ical devices w ith all o f their
maintenance headaches.The disp lay above
po ints o ut t oe many reasons w hy the AVD·1005
makes all o t he r TTY systems seem o bsolete -
and it's just part o f the HAL lineup of quality.
state-of- t he-art ATTY componen ts for the
ser ious amateur,

The HAL DKB w 2010 d ual mode keyboard is
another exam ple , It allo ws you to t ransm it TTY o r
M orse - TTY at all standard data ra tes , and CW

between 8 and 60 WPM . You al so get com pl e te
alphanum eric and punctuat ion keys. p lus 10 other
function keys, a " D E- ca ll letters" key and a
" Q U IC K BAOWN FOX.;" d iagno stic key. In both
modes you have a three c haracter buffer for
bu rsting ahead (l arger buffers o pt ional ); and in
the CW mode you can adjust the dot-to-space
rat io (w e ig ht ) to your l iking .

When we say what you see is w hat you get , you
can cou nt o n getting all that and more. includi ng
q uality const ruction throughout . So if you 're into
ATTY, join the ran ks o f amateurs the worl d over
who are enjoying th is hobby at its best-with
professional gear at amateur prices from HAL-the
leade r in amateur ATTY equ ipment . Send today
for the HAL prod ucts you w ant!

.. AV D w 2110 9· inch Monitor/ TV shown is o ptional

"EI1IJH~C~::n::t;:s~~ ~;;-S:;i;; - "'"7A;;.~~j~~i;;- - - - - - - ....,

I Bo x 365 Urbana. II I. 61801 $ (AVD-2110 M onitor/TV ) s (D KB· 20 10 TTY/ CW Keyboard) I
Telephone: (2 17) 367·7373 0 C harge Master Charge #

I 0 C harge BankAmericard # I
I

0 M/ C Interban k # Card expodate I
o Please send m e t he HAL catalog

I Name Address Call S ign I
I I

City/ State / Z ip I
I AVDw1 Q05 Video Un it : $575 , AVD w 2110 M onitor TV: $150 . DKB-201 0 TTY/ CW Keyboard : $425 .

L~r ic~~~~~Pi ng~~~~~~~~~~~~~~~~~~~~
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GTX.l00 1%.M eter FM
100 channels, 12 watts

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 channels, 35 watts

WAS $309.95

NOW

$21995
(Incl. 52.525 MHz)

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

WAS $299.95

NOW
$18995

GTX-l0 2·Meter FM
10 channels, 10 watts

WAS $239.95

NOW

$16995
(Incl. J46.94 MHz) CLIP OUT AND ORDER NOWI (Incl. J46.94 MHz)

~.~. ,~~---------------------I

I / 0 _ • GENAVE, 4141 Kinsman 0,., Indlanapali., IN 46226 CQ I
' HEY, GENAVEI Thanks for the nice prices! Please send me:

II 0 GTX-6DD@$219.95$ OLambda/3D2-MBaseAntenna@$39.95$11o GTX,2DD @ $199.95 $ 0 Lambda/4 2·M Trunk Antenna @ $29.95 $- - -

I 0 GTX·1DD @ $219.95 $ 0 TE-1 Tone Encoder Pad @ $59.95 $ I
o GTX·2 @ $189.95 $ 0 PSI·9 Porl. Power Package @ $29.95 $ II (less batter ies)o GTX-1D@$169.95$ OPS·1ACPowerSupply@$49.95$, _

I and the following standard crvstals @ 54.25 each : $ I
I non.st8nda~d crystals @ 55.75 each, allow 8 weeks delivery. For factory crystal insta llation add S8.50 I

per transceiver.

I Ind. residents add 4% sales tax: I
Sub·Total $ Cal. residents add 6% sa les tax: TOTAL: $,_ _ . _

I All orders shipped post-paid within continental U.S. For C.O.D., Include 20% Down. I
I NAME ,AMATEUR CALL I
I ADDRESS CITY STATE & ZIP I
I Payment by: 0 Certified Check/Money Order 0 Persona l Check 0 C.O.D. I

Note: Orders accompanied by persona l c hecks will require about two wee ks to process.I 0 20% Down Payment Enclosed. Charge Balance To: I
o BankAmericard # Expires I

I 0 Master Charge # _ Expires Interbank # _

L Prices and specifications subject to chi nl e without not ice. I------------------------
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The mail has begun to po ur in. It didn't take
long for ama teurs to react to Docket 20 282. Un­
fortunately. we think. because the majori ty of the
early comments arc based on misinformation,
co ming eit her from believing what they hear on the
air or fro m too hasty reading of available published
material.

A num ber of early letters voice dissatisfaction
with having to sit for addit ional examinations
in order to mai ntain existing privileges. That's not
exactly wha t FCC has pro posed, ho wever. In fact
even the Co mmissio n admits that their pol icy on
how existing licensees will be treated is not ye t
firmed up. It appears, thou gh, that the holder of a
current license will be allowed to ope rate as though
he had been issued the equivalen t new licen se or
licenses, and upon renewal of his cu rrent license,
appro pria te Series A and Series B licenses will be
issued without further examination.

Where some of our correspo nd enc e seems to be
on the mark is on the subjec t of current co ndi­
tionally issued licenses. Docket 20 282 proposes
that in most cases these licen ses be non-renewable
at the conclusion o f their present licen se period,
and that holders of these licenses be required to be
re-examined at a Commission examining point.

As documentation for the validity of its pro­
posal, FCC sta tes ",.it would no t be unreason ­
able to ex pect a co ndit ionally licen sed amateu r to
travel to o ne of the many Commissio n examining
points sometime within the five yea r period: '
Comm ission sources indicate that on ly about half
of the condit ionally issued licen sees called fo r re­
examina tion show up. and o f those who do show
up, only abou t half pass the examina tion.

We have no argum ent with the Co mmission's
figu res, bu t they do n't give a comple te pictu re.
Let us suppose for a moment tha t large numbers
of Commissio n-examined licensees we re selec ted
at random for re-examinat ion at an authorized ex­
amining point. (Reme mber that the number of ex­
amining points is shrinking with eac h passing yea r,
and the days on which amateu r examinations are
given has dwindled sharply. In New York City 15
years ago , amateur exams were give n five days a
week. Now they're given on only one day a week.)
Given the large nu mber of inactive hams in our
ranks and the cost and diffi culty of appear ing for
an exami nation, what percentage of Commission­
exami ned amateurs would become no-shows? We
suspec t a large percentage. And amo ng those who
did show up, what percentage wou ld fail to pass?

Probably a fairly high percentage her e too, simply
because of the increased difficulty o f the pre sent
examina tions and the possible lack of active in­
volvement in the technical aspects of the hobby for
any number of reasons.

No, we don't think that holders of Condition­
ally issued licensees should be singled ou t for speci al
unfavorable treatment, provided thay still meet the
criteria upon which the Co nditiona l licen se was
first issued ; that is, they reside more than 150
miles from an FCC exa mining point , or are physic­
ally disabled making an appearance at an examining
point impract ical or impossible.

We have the gu t feeling that holders of co ndi­
tionally issued licen ses giving General or higher
privileges are often more active and make better
and more regular use of the amateu r bands than
Commission examine d licensees. If our feeling is
correc t th en penalizing this large group could do
significant harm to the amateur service.

Unquestionably there are numerou s cases where
a Conditional licensee no longer meets the criteria
for the Co ndit ional license. The serviceman returns
hom e, the distant small-town resident moves to the
city, and so metimes the disabled per son recovers
his mobility . In suc h cases, it seems entirely fair
th at the Conditional licensee be required to stand
for examination at a Co mmission examination
point. A reasonable grace period of 2 years or be­
fore the expiration of the Condit ional licen se which­
ever is grea ter, seems appropria te.

Su mming up, it is our feeling that holders of
condit ionally issued licenses shou ld be gran ted full
renewable license privileges provided they still
meet the criteria upon which the ir licen se was first
issued. In the event they no longer meet th e criteria,
we propose that the y required to be re-examined
within a reasonable period of time afte r th eir sta tus
has changed.

Reader commen ts related to the proposed
power changes have been largely he-hum , Generals
feeling that a restrict ion to 500 wa tts p.e.p. o ut­
put would no t affec t most of their o pera ting and
Advanced and Ex tra licensees not exactly thrilled
at the prospect of being able to legally run 2000
watts p .e.p. output. The prospect of a 250 wa tt in­
put power lim it for the Novice also generates o nly
sligh t cnt husiasam.

It is our fe eling that the Co mmission is barking
up the wrong tree with its proposed changes in
power limitations. The present power limitations
cannot be demonstrated to be a cause for concern

March, 1975 • CQ • 5
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Thousands...;...-.....

of Drake
TR-3 and TR-4
Sideband
Transceivers

• •are giving
dependable

•service . ..
many of them
since 1963!

Andnow TR 4 C
the Drake -

is already surpassing their record !

Now at your dealer's

R. L. DRAKE COMPAN Y
® 540 Richard SI., Miamisburg, Ohio 45342

Phone: (513) 866-2421 Telex: 288-017



P. O. Box 1, Lombard I L 601 48
(312) 627-3540

Term s of sa le : A ll item s sold as is. I f not as repre sented return for refund or ex change, (our o pt io n)
w it hi n f ive days of receipt shi ppi ng charges prepaid. Ill ino i s residents add 5% sales t ax . Personal
checks must c lear before shipment. A ll i tems sh ipped freight co llect.

. . .Two f or $5.00

Help us get ready for the movers, we rather ship them than move them. Buy the
fi rst se t at t he regular price get the second for onl y $5.00 more.
RCA Model CM FT -50. Fi fty w atts output -- 30 to 54 rnc . T unes any segement of t he band w i t ho ut

coi l changes. T ra nsistor power supply , par tially transisto r ized receiver . Wi t h trunk mou nt
accessories . Regu larl y $ 125.00 each , buy two for only $ 130.00.

RCA Model CMCT -30. T h ir ty w atts output on tw o meters. T ran sist or ized power supply, partia lly
transist or i zed receiver . Wi t h trunk m ount accessories .. Regular ly $ 100 .00 each, for March
only bu y tw o fo r $ 105.00.

RCA Model CM LE -15. Fifteen watts ou t in the 450 t o 470 m c band . Transistori zed power supply .
Wi t h trunk mou n t accessories. Regular ly $60 .00 each, for March only buy two for $65.0 0.

General Elect ri c MA/ E-13N . Th i r t y wa tts outpu t in the 30 to 50 m c band . 6112 vo lt v ib rat or power
supply. Wi t h trunk moun t accessories. Regu larl y $90.00 each , for March o nly, tw o for $95.00 .

General E lect ri c Model FA/ E-16N-Sixty watts output in t he 30 to 50 m c band . 6/12 vo lt vib rato r
power supply. Wit h f ront mount accessories. Regu larly $ 100 .00 each, for March only 5 105.00.

D on' t delay , send a check t oday to :

DU PAGE FM Inc.

• • • • • •• • • • •• • • • •• • • •

UNDERSOLD !. . . ·· · ·· ·· ·
LL NOT BE

W I MOVING DAY SALE

among either amateurs or Commiss ion personcl.
Few amate urs. if any. have actively ca mpaigned fo r
power increases. and if any change has bee n dis­
cussed active ly among concerned ama teurs it 's
been the idea of lowering power limits. We don't
support eithe r course of action.

The prospect of exchanging one set of unen­
forced (or sho uld it be unenforcable") power reg­
ulations for ano ther set which arc even more com­
plex seems unwarranted. A problem of some sig­
nificance in US amateur radio is that of super
power -powers ranging from 4 to 25 or more ki lo­
watts input. Too many amateurs active in DXing
and contests contend that only by joining the super
power ranks can they compete effec tively wi th
o thers running super power. What effect would a
2kw p.e.p. output limit have on this situa tion?
None wha tsoever. FCC is currently unable to prop­
erly enforce the ex isting l-kw-d.c./2-kw p.e.p. in­
put limit. They wou ld be no more capable of en­
forcing a higher limit.

Take the case of the General class operato r who
now enjoys the privilege of running I kw d.c.j 2 kw
p.e.p. inpu t. If he is among the substa ntial num ber
of Generals having a kw linear amplifier on his op­
erating desk, how realistic is it to ex pect him to
no t use it when conditions demand, part icularly
when he knows full well that the FCC machinery
to catch him in the act is non-cxistan t. One effec t,
then , of a 500 watt p.e.p. output limit for General
class operato rs would be to esta blish conditions

which would enco urage the viola tion of the law by
a normally law-abiding amate ur. That 's bad. A rule,
in o rde r to be effective, must be realistic.

For different reasons, we oppose the raising of
Novice power limits to 250 wa tt s inpu 1. The beau ty
of a Novice power limit of 75 watts is that it 's
cheap. Using relatively low cost compo nents in­
dividuals and manufacturers have been able to
build inexpensive transmitters at or near the 75
watt power limit. The 250 watt level, however be­
gins to move into a signifi cantly higher price range
and that will have the effect of excluding from ama­
teur radio still more people. at a time when the
Commissio n is attempting to increase the number
of amateurs. Certainly there is no requirem ent for
a manufact urer to abando n his cheaper lower
powered equipment - what little is sti ll being offer­
cd- but most likely that 's just wha t will happen. We
realize that many well-heeled Novices arc already on
the air wi th sophisticated. high-priced commercial
equipment capable of meeting the proposed 250
watt limit , bu t that's part o f the picture that
wouldn' t change anyway. What would change is the
number of inexpensive, ye t fully compe tit ive al­
ternatives available to the Novice. It's no t the way
to encourage large numbers of new ama teurs.

All told. we feel tha t the existing power limi­
tati ons more satisfactorily meet the needs of ama­
teur radio now. and in the fo rsccable fu ture, than
those propo sed in Docket 20282.

73, Dick. K2MGA
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Announcements

DIAL-A-PROP 516-883-6223

Skokie, Illinois
The National Amat eur Radio Ed uca tio n Net

will be holding an unusual contest . Send SASE to
WA9MZS, 804 1 N. Hamlin, Sko kie, Illino is for
details. Zip code, 60076.

Hancock, Mich igan
The Co pper Count ry Rad io Amateur Assoc ia­

tion will have their annual Ham Radio Auc t ion o n
Saturda y. Marc h 15 , 1975, in Hanco ck Michigan.
For more information, co ntact : Janet Ahlquist ,
Box 221 Chassell, MI 4991 6.

Midland, Texas

On Ma rc h 23rd, 197 S. the Midla nd Amat eur
Radio Clu b will hold a St. Patricks Da y Swa pfest.
It will be in the Midland Coun ty Ex hib it building
2 miles eas t of Midland o n U.S. 90 . For more in­
formation con tac t: WA5 PO K, P.O. Bo x 2491, Mid­
land T X 7970 1.

Englewood, New Jersey
An R.L. Dra ke Tra nsceiver , Model T R-4 was

stolen from an Army MA RS Sta t io n. Serial no .
297 82 . Please a dv ise all of your branch sto res in
the area o f this number. If this transceiver is o ffe red
for sale, please co ntact: Det. LT. W. J acobs, Engle­
wood, New 1ersey Police Dept. (2 0 1) 568-27 00
or Federa l Bureau o f Investigation, Newa rk , NJ
(2 0 1)622-56 13.

Paterson, New Jersey
The Knight Rad iers VH F Clu b w ill hold their

auction and flea ma rket Sunday , Marc h 23 , 1975
at the YWCA, o f Pat erson, 185 Caro l Street , Pater
son , New Jersey. Fr ee Admission, and par king.
Reserve in advance by writing to : Knight Raiders
VH F Club , lnc., K2DE L, P.O. Bo x 1054, Passaic
NJ 0 705 5 . . .

Charlotte, North Carol ina
O n Marc h 23rd, 19 75, the Metro lina Hamfest

will be held at the Carolina Trade Mart at the cor­
ner of Stonewall and Co llege St ree t. There w ill
be prizes and flea mar kets. Fo r more information:
Co n tact: The Mecklen burg A ma teur Radio Society,
lnc. , 242 5 Park Road , Rm. 02 3, Cha r lotte NC,
28203.

Natchez, Mississippi
The Old Nat chez Amate ur Ra dio Clu b is spon­

sor ing it's third Hamfest o n Apr il 13, 19 75 , in
Na tchez Mississippi. Fo r m ore information co n .
t act K50 CM, Old Na tc he z Amateur Radio Clu b,
P.O. Box 299 , Na tchez, Mississipp i 39 12 0 .

Johnson City, New York
The Six teent h Annua l Hamfest , sponsored by

the Southern Tier A ma te ur Rad io Clubs will be
Apr il 19 , 19 75, at St. J o hns Ukrania n Hall , John­
so n City , New Yo rk. For t ic kets a nd further infor­
mation, w ri te to : STARC, P.O. Bo x II , End ico tt ,
NY 13 760.

7 COILS

Complete with coits , alkaline $138
battery and carrymg case •

Little things add up
in MILLEN'S

•
01

ae
•
I e,

PROTECTI VE f;;;~
POLYPAOPAOPYLENE ~~?'

CARRY CASE --~~----1

No power cord.
Performance equal to or superior to
best tube type dippers.
1.6 to 300 MHz
Smooth meter read ing ove r
tuning range.
Good Dip.
Sensitive metering system, using
zero suppressing ci rcu it.
Q-Mult iplier for very sensitive
absorption-type wavemeter.

MANUFACTURING COMPANY, INC.
'50 EXCHANGE ST.• " ALDEN. "ASS. 0"48 ®
T EL. ( 6 1 7) 324·4108
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the real performer!
specifically for , peater

...or any TWO-METER FIXED STATION OPERATION

With 0 db­
db-

mechanical

Vertical eleme nt- I l l"
lo ng, 1-1 /8" telescopic
to 3/8" OD high
strength aluminum

Rad ials-four, 21" x 3/16"
OD aluminum rod

Connector-SO·239

Wind load-26 pounds
at 100 mph.

Wind surv ival- l 00 mph.

Completel y self-supporting

Mounting-fits vertical
pipe up to 1·3/4" OD

The gain you ga in-you gain
transmitting and receiv ing­
get both with Hustler!

Available ~rom
all distnbuto.rs the best\
who reCOgnIze

- Ga in compared to Y:. wave d ipo le
- FCC accepted for repeater app lication

electrical

6 db. gain over Yo wave d ipole

Omnidirectional rad iation pattern

Maximum radiation - at ho rizon

50 ohm feed impedance

Field adjustable-14D-150 MHz

SWR at resonance-l.2: 1 measured at antenna

Bandwidth-6 MHz for 2: 1 or better SWR

Power-one kilowatt FM

Feed-Shunt with D.C. ground ing

Rad iator-5/8 wave lower sectio n, % wave
phasing, 5/8 wave upper sect io n

THE HUSTLER MASTER GAINER
MODEL G6-144-A
Shipping Wt. : 6.8 Ibs.

•tromcs l5aOO """"""CO po", """'.

L-~Orporotlo "-po,,,oNo 44142

Exporter: Robu rn Agencies, lnc.,
New York, N.Y.
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beam

Shed unwanted QRM and Foreign Broadcast signals with a 25 db
tront-to-back. Work stati ons you never knew ex isted. Let the Hy-Gain
402BA help you make 5 Band DXCC and 5 Band WAS. Designed with
only one objective . . .optimum performance in a small package, the
402BA offers mechan ical and electrical superiority at an affordable
price. A unique li near loading stub del ivers maximum performance
without the loss of center loading coils. Can be easily stacked with tr i­
band or 20 meter beams and requ ires only 10' separat ion. The
exclusive Hy-Gain Beta Match gives posit ive DC ground to d rain away
precipitation static. For best results, use with Hy-Gain BN-B6 Balun.

Actual rad iation panern

• 12-25 db Front/ Back rat io.
• SWR 1.5:1 o r less at resonance.
• Takes maximum power,

1 KW AM, 2 KW PEP.
• Boom length 16', longest element 43 '.
• Only 6.5 sq. It. surface area.
• Weighs just 47 Ibs.
• Turns in only 24' radius.
• DC grounded, driven element.
• Wind survival -BO mph.
Order No. 397
For prices and info rmation, contact your local
Hy-Gain distributor or write Hy-Gain.

Hy·Gain Electronics CorpOration; 8601 Northeast Highway Si l(; Lincoln. NE 68507; 402/ 464·9151 ; Talex 048-6424 ,
Branch Office and Warehouse; 6100 Sepulveda Blvd., #322; Van Nuys. CA 91.tOl : 2131765-4532; Telex 65-'359.
Distributed in Canada by lectron Radio Sales. Ltd.: 211 Hunter Sireet W$$t; Peterborough. Ontario.
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Zulu 1O•••precise GMT plus
lO-minute identificationalarm•••only$39.95.

r------------------------------,

Please send me Zulu 10(s) at $39 .95
each (plus local and state tax where applicable).
I've enclosed 0 c heck 0 mon ey order.

From Mo stek , a leader in MOS tech.
n ology .

Zulu 10 was designed and engineered espe­
cia lly for the ham radio opera tor by Corvus
Corpora t ion, Dallas-based subsidia ry of Mostek
Corpora t ion . Mostek technology produ ced t he
first single-chip integrated circuit for electronic
ca lcula tors in 1970 a nd pioneered the develop­
ment of IC's for e lect ron ic digita l clocks. T he
hi gh r eliability resulting from this tech­
nological leadersh ip means each Corvus elec­
t ronic product comes to you with a full year
written warranty.

Don't wait. Order your Zulu 10 now.

Corvus Corporation
_ 13030 Branch View Lane
• Dallas. Texas 75234con'"

I
I
I
I
I
I
I
I
I
I
I
: Name _

I
: Address _

I
: City State Zip_

: Money back guarantee: If you are not totally satisfied
I with your Zu lu 10, send it back to us with in 10 days
I and your money will be refunded . A 2

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

Introducing a unique, n e w 100% s o lid ­
s t a te digital ham c lock fro m CO R VUS ,
packed with features a ny h am r adio o per ­
ator will appre ciate.

Built around a sing le MOS in tegrated circuit,
Zu lu 10 p rovi d es 24-hour Greenwich M ean
Time with precise, to-the-second accu racy. No
moving parts to break, wear out , or slow down.
T he special a la rm can be set t o a lert you every
10 m inutes with a pleasan t a la rm signa l to help
you meet stat ion identification requirements.
The IO-min ute a larm is reset by a single " fl ick
of the wrist" motion of the clock.

LED display pro vide s easy v iewing,
GMT hours a nd minutes a re shown on an

L E D display that a utom atically reacts to su r­
rounding light condit ions, dimming for those
wee- hour QSO·s. and intensifying for bright
room condit ions. Seconds are indica ted by a
pulsing "second hand " lamp.

Attractive , co m pact design complements
y o u r eq u ip ment.

A com pact, sil ver 2 1h" cu be, Zulu 10 fi ts
a lmost any available space for area effi ciency.
Push button con t rols are nea tly tu cked out of
sigh t in the base. Opera t es o ff any conven ient
AC power ou t.let ,

March, 1975 • CQ • 11



3·Element Thunderbird Jr,
Model 221 $119,95

Up to 9.5 db Gain

The ultimate wi-band

No other antenna gives you the performance on 10, 15 and 20 meters
equal to that 01 the Thunderbird. Buill, wlthoul compromise, to be elec­
trically and mechanically superior to every1hlng else.

• Separale " Hy-Q" traps lor each band. Tuned al the laclory lor peak
performance. Gel optimum results lor your prelerred mode on trans­
mission, phona or CW, using faclory supplied charts.

• Cast aluminum, tilt-head, boom-to-mast bracket accommodates masts
Irom l v." to 2\7" and prov ides masl feed-through for stacking. (Extra
heavy gauge, formed element-to-boom brackets used lhroughout.)

• Alilaper-swaged, slotted aluminum tubing lor easy adjustment, light­
weight, wllh full circumference, compression clamps Instead of usual
self-tapping screws used lhroughout.

• Exclusive Bela Malch lor opllmum malchlng on all l hree bands
and positive DC ground path.

• 3 actlve alements on 20 and 15 meters, 4 on 10.
• 25 db trent-to-back ratio.
• SWR less then 1.5:1 on all bands at resonance.
• 24' boom, longest In the Indusl ry.
• 20'1urnlng radius, 6.1 sq. ft. surface area, 61.5 Ibs. net weight.

8-Element Super Thunderbird
Model 389 $199.95

Other Popular Trl-band Beams by Hy-Galn :

3·Element Thunderbird 2-Element Thunderbird
Model 388 $189.95 Model 390 $109,95

For best results, always use a
BN-86 Balun with your beam.

Hy-Galn Electronic. Corporation: seal NortMut Highway Six; Uneoln, NE &8507; 402/~g151 ; T• • 1t 48-&424.
Branch Office and Warehou..; 8100 5eputveda Blvd., * 322; Van Nuys.. CA 814(11 ; 213J7~532 ; Tal... 65-1358.
Dl.tribut.ci In Canada by lKtron Radio Sal... Ltd.: 211 Hunt., St....t Wa.t; Petan>orough, Ontario.
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ONE NAME
GROWS STRONGER

YEAR BY YEAR
hen you buy a Hanry Llnaar Ampllllar,

ou buy quality , performance, reliability•.
II the features that have made Henry
mpllflers world famous. But most of all
ou buy the Integrity of the Henry name.

ther brands have disappeared from the
mateur scene .. .names that were familiar
o all amateurs . Now those companies
re gone and thei r equ ipment Is orphaned.

ut one name has grown steadily
hroughout the years . Today Henry am­
IIllers stand preeminent throughout the
ntlre amateur world .. .. ymbols of the

finest equipment you can buy.
Join the great family of happy Henry
amplifier owners . Treat yourself to the
best .

2K.... .
THE "WORKHORSE"

The 2K-4 linear amplif ier ct­
fers eng ineering , construction
and features second to none,
and at a price that makes It
the best amplifier value ever
offered to the amateur. Con­
structed with a ruggedness
guaranteed to provide a long
life of reliable service, Its
heavy duty components allow
It to loaf along even at full
legal power. If you want to
put that st rong clear signal on
the air that you've prObably
heard from other 2K users,
now Is the time. Move up to
the 2K-4. Floor console or
desk model.. . $895.00

2K·ULTRA Small , rugged and reliable.
Loafs along at fu ll legal power without
even the sound of a blower. Uses the
best components available, Including a
pair o f Eimac 8873 lubes. S895.00

TEMPO / 2001 Small , reliable and tnex­
pensive. Two Elmac 8874 grounded grid
triodes, fu ll kilowatt of output for s s e ,
built-in solid state power supply, anten­
na relay, Internal b lower, relative RF
power Indicator and fu ll amateur band

coverage from 80-10 meters. $595.00 Henry offers a li ne of su perb com­
3K-A Superior quality linear amplif ier mere ta ! h igh frequency am plif iers
lor ccmrnerctet and m ilitary use, Two includ ing the 4K-U ltra and 1K-4A
Eimac 3-5002 grou nded grid triodes, Chan nelized Am p lif ier. A lso solid ­
three kilowatt s PEP Input on sse with s ta te Vhf and Uhf amplif iers up to
eff ic iencies In the range of 60% , PEP 120 Walls ,
output In excess of 2000 watts. Pro- P f f
vtcee a power supply capable of fur- lease ca." . o r write o r u ll technl­
nlshing 2000 watts of continuous duty c.al spec if icat ions". Henry Am p u­
input for ATTY or ON with 1200 watts ' t iers are a lso ava i lab le at se lec t
output . $1150.00 dealers throughout the U .S.

Ex po rt Inq uiri es Invited

March,1975 • CQ • 13
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D
Month alter month alter month Kenwood is proving to be an ever greater value. With thousands
of units now on the air all over the world, the famous Kenwood quality and value speak for
themselves. Now, when you have to spend even more wisely, is the lime to look at Kenwood value.

TS-520
" It's the trend sette r . .. the hottest littl e rig on the
air ," You have heard the TS·520's on every band. It ' s
Kenwood ' s go every place ... do everything trans­
ceive r. You can afford its low. low price and you will
be glad and proud to own it. sse and CW on 80

through 10 mete rs . built-in AC and 12VDC pawe
su p pl y . VOX. RIT. noise blanker and all the at he
features you want . The price •.• $629 .0 0 . W r it e fo
full d escription .

-
The R-5 9 9 A is the most complete receiver ever offered
It is solid state. superbly reliable. sma ll and lightweight
covers the fu ll amateur band . . . 10 thru 160 meters
CWoLSB . US B, AM .N and FM . The pri ce .. . $459 .00
The T-5 9 9A is mostly solid state (only t hree tubes). ha
built-in power supply, full metering (ALe . Ip . RF outpu
and hig h voltage), CW-LSB·USB·AM operation . Th
price .. . $4 79 .00.

the
" TWINS"

- .-

, '-- --

-- _.- -

-­,
• .l. •'.

-

Kenwood's superb
solid state SSB transceiver
Co nsider the to p of the line T5-900 . . . the ultimate
transceiver .. . a joy of beautiful styli ng and superb per­
formance . The price ... $ 7 95 .0 0 . Th e PS·9 0 0 (AC
supply) $120 .00 , the OS-9 00 $ 140 .0 0 .

TS-900

931 N. Euclid, Anaheim, Calif. 92801
Butler, Missouri 64730
Ptr.f!S subted to dYnee -.thout notice.

Also available at Kenwood dealers tnrcuchou t t he U.S.

11240 W. Olympic Blvd., Los Angeles. Calif. 90064
213 /477·670
7141772-9
8161679-312
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JJB-er.r:

increa.te talk power. cut ".rplatter--

Our 444 base slation microphone not onty gives you Increased talk power,
but cuts " splatter" (and QRM complaints) to an absolute minimum! It has
superbly tailored response. with sharp cutoffs below 300 and above 3,000
Hz and a rising response characteristic for maximum intelligibility. The 444's
rugged, reliable Controlled Magnetic element has been proved In safety
communications, and other tough professional communications applica­
tions. It delivers a clean signal to the transmUter at levels as high as crystal
unlls! (And, unlike crystal and ceramic units, the element is totally immune
10 the effects of temperature and humidity.) The 444 also features an adJust­
able height sland that makes for comfortable " ragchewlng" sessions. an
optional-locking bar for push-to-talk or VOX operation, and a practically
indestructible Anno-Du~ case. Write:

Shure Brothers Inc., Ir'.
222 Hartrey Ave., Evanston, III. 60204 If~
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A Breakthrough In
Simplifying Ionospheric
Propagation Forecasts

BY GEORGE J ACOBS.* W3ASK AND THEODORE J . COHEN.t W4UMF

It is with considerable pride that CQ re­
ports that WlV V propagation forecasts made
fourteen minutes past each hour now con·
taln updated m easurements of solar flux
and geomagnetic activity. Inclusion 0/ this
data seem s to have resulted from reader
response to Theodore Cohen's [W4UM F j
article "Short-Term Predictions for Iono­
spheric Propagation", which appeared in
th e September, 1974, issue of CO. In the
following article. Ted learns up with CQ's
Propagation Editor W3ASK to describe how
th is new data can be applied to the Propa­
gation Charts which appear monthly in CQ.
This marriage between short-term forecasts
and long-term predictions results in a rela­
tively easy do-it-yourself method for fore­
casting day-to-day conditions on any path
in the h.t, amateur bands. - K2MGA

A RECENT article I on short-term ionospheric
forecasting demonstrated how daily observed
values of solar [lux and geomagnetic activity
can be used to forecast day-to-day changes in
h:f. propagation conditions with a relatively
high degree of accu racy . At the time the article
was written, however. current data for these
variables were no t available on a real-time
basis to radio amateurs or to other users of the
h.I. bands. Readers were urged to write the
National Bureau of Standards. and to request
that timely data on solar flu x and geomagnetic
activity be included in the regular WWV prop­
agation forecasts made fourteen m inutes past
each hour on 2.5, 10, IS, 20, and 25 MHz.

Apparently in response to reader requests,
WWV has now added current readings of solar
flux and geomagnetic activity to its forecasts.
Updated as often as every three hours, this now
provides users of the h.f. spectrum with addi­
tional information for mak ing more meaningful
forecasts of day-to-day conditions.

• Propagation Editor, CQ, 11307 Clara Street
Silver Spring, Maryland 20902. '

t 8603 Conover Place, Alexandria, Virginia
22308.

lUShort-Term Predic tions for Ionospheric Prop­
agation," Cohen, T. 1., CQ , Sept. 1974, p. 27.
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In the article on short-term predictions.t
values of sola r flux and geomagnetic activity
were rela ted to signal variations observed on
several geographically different DX paths on
the 14 MHz amateur band. The method de­
scribed, however, can be applied to determine
conditions on any path, and on any h.f. band.
The following article shows how to apply this
method using the Propagat ion Charts which
appear monthly in CQ as a convenient source
of expected signa l strength for a desired path
on a particular band. It also shows how this
signal strength data can be related to the up­
dated values of solar flux and geomagnetic
activity as broadcast by WWV. so that day-to­
day variations in signal strength and conditions
can be determined for up to almost a month
in advance.

Solar Flux

High frequency radio signals can travel great
distances because there exists in the earth's
atmosphere an "electrified" region, called the
ionosph ere, which bends or reflects signals over
hundreds and thousands of miles.a

The ionosphere is formed primarily by ultra­
vio let radiation received from the sun. The
stronger the radiation. the "stronger" the iono­
sphere; the weaker the rad iation. the "weaker"
the ionosphere . The stronger the ionosphere.
the better are h.f. propagation conditions.

Solar /fur is a measure of the level of radia­
tion from the sura, and consequently, is an
indication of the general state of the ionosphere.

The solar flu x is monitored at numerous
observatories throughout the world. For ex­
ample. the values of solar flux broadcast by
w\VV are determined by an observatory at
Ottawa. Canada, and are measured at a fre­
quency of 2.800 MHz (10.7 ern wavelength) .

Because solar flux is a measure of solar ac­
tivi ty. a relationship exists between it and the
daily sunspot number (R ), which is also an
index of solar activity. During the present
period of low solar activi ty, this relationship
is given approximately as follows:

2"Short w ave Radio and the Ionosphere,"
Jacobs, G. and Leinwoll, S., CQ , Nov. 1969,
p. 16.
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Short-Term Forecasting
Solar flux indicates the degree of ionization

in the earth's atmosphere, and either the A p or
the K index measures the activity of the earth's
magnetic field, or radio storminess. Both taken
together give a relatively accurate picture of
overall ionospheric propagation conditions.

With few exceptions, the higher the value of
solar flux and the lower the level of magnetic
activity, the better will be ionospheric propaga­
tion conditions on the h.f. bands. Conversely,
the lower the solar flux and the higher the
magnetic activity, the poorer will be conditions.

Figure I grapbically shows the relationship
between solar flux, geomagnetic activity, and
general h.f. propagation conditions expressed
subjectively as Above Normal, High Normal,
Low Normal, Below Normal, and Disturbed.
Geomagnetic activity is shown both in A p and
K units.

Figure I is derived from data reported daily
during 1974,4 and fits 90% of the cases ob­
served. It can be used during the present period
of low solar activity, which is expected to last
for at least the next two years.

As an example of how to use fig. I , assume
that the latest WWV propagation broadcast
reports a solar flux of 80 and a K index of 2.
The intersection of these two values falls with in
the area defined as H igh Normal. Wbile this
result by itself is not related directly to any
particular path or band, it does suggest that it
should be worthwhile to get on the air. On the
other hand, if a solar flux of 73 is reported
along with a K index of 5, the Distu rbed con­
ditions might justify watching television or
going to the movies rather than wasting time

Fig. l -Inte rsection of give n val ues of sola r flux
ond geo-mag netic a ctivity dete rmine expected h.t.
ionospheric propaga tion conditions. (Exa mple : S.f.
- 80, Ap -25; expect Be low Normal conditions.)

. 20•
"- 110
~

.ll reo

Geomagnetic Activity
While ultraviolet radiation from the sun pro­

duces the ionosphere, another type of solar
radiation also affects b.f. propagation. Called
solar particle radiation, it causes the ionosphere,
and hence, h.f. signals. to weaken or disappear
entirely. It is also responsible for flutter and
other types of fading as well as for increased
noise levels. Since solar particle radiation also
affects the earth's magnetic field, its level can
be determined from certain measurements of
this field's activity.

The activity of the tanh's magnetic field is
monitored by a large number of observatories
th roughout the world. The re sults are reported
using two different. but related, indices:
A. and K.

The world-wide, or planetary A index (A .)
is the da ily average of geomagnetic activity as
measured at all participating observator ies.
Since it takes at least 'one fun day to determine
A p , it is not a real-time index. Daily values
of A p are reported the following day on solar­
geomagnetic broadcasts given eighteen minutes
past each hour on WWV and forty-five minutes
past each bour on WWVH.

Recently WWV began broadcasting real-time
three-hourly K figures of geomagnetic activity
from the Fredericksburg, Virginia observatory
on- its propagation forecasts fourteen minutes
past each hour. The K and A p indices are re­
lated approximately as follows:
K01234567 8 9
A . 0 4 7 15 27 48 80 140 240 400

The K index varies over a scale of 0 to 9.
The higher the value, the greater the influx of
solar particles, which in turn causes weaker
signals, and increased fading and noise.

Although there are exceptions, a K index
of 2 or less generally indicates a low level of
particle radiation and little effect upon the
ionosphere. A reading greater than 4 usually
indicates active or storm conditions, and poorer
h.f, propagation. Readings of 3 and 4 generally
indicate an unstable or unsettled condition.

Solar Flux = 72 + 0.6 R
Use of solar ftux as a measure of daily solar

activity is now preferred to the use of the daily
sunspot count because solar ftux bas been
found to be more direct and objective. It is also
much more sensitive to change than is the daily
sunspot count and is more readily available for
public dissemination.

During the present period of low solar ac­
tivity, wbicb is likely to last for at least the
next two ycars,3 daily solar flux levels will
generally range between 72 and 90, and may
occasionally exceed 100.

3"Sunspot Cycle, Analysis and Prediction:'
Cohen, T. J. and Lintz, P. R. , CQ, March
1974. p. 24.

e'Sclar-Gecpbysicel Data," published montbly,
U.S. Dept. of Commerce, Boulder, Colorado
80302.
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on bands whe re th ere may be few if any
signa ls.

"La test DX Propagation Charts for Feb. 15 to
Apr. IS, 1975 appear in the Feb . 1975 issue
of CQ . p. 53.

Table l-Sig nal qua li ty (A to E) defi ned in terms
of expected signa l leve ls. Ba sed on a tra nsmitter
effect ive radia ted powe r of 1 kw p.e. p., and a
typical radio amate ur receiving insta llation using

a directional antenna.

Marriage With Long-Term Predictions
Wh ile a general overview of h.I. propagation

conditions obtained from fig. I can be very
useful on a day-to-day basis, sho rt-term fore­
casts are of considerably greater val ue when
th ey can be related directly to part icular paths
on speci fic bands.

In his o riginal art icle.' Cohen related short­
term forecasts to signal varia tion on severa l
circu its for whic h he kept careful signa l records
for as long as three years. It is now possible
to mak e sho rt-term forecasts without the need
for goi ng through suc h a time consuming op­
eration by using CQ's Propagation Charts.

High frequency propagation pred ictions for
DX from the th ree main geog raphical a reas of
the co ntinenta l USA (eastern. central and
western ) to more th an a dozen different geo­
graphical areas th roughout the wo rld. a ppear
every o the r month in CQ's Propagation co l­
urn n.» The DX predic tions, it should be noted,
cover a two-month period . During alterna te
months, simi la r pred ictions a re made for short­
skip o pen ings up to a distan ce of 2300 miles,
and for openings from the continenta l USA to
Hawai i and Alaska.

Whil e the explanation which follows uses the
DX pred ictions as an example, the same meth od
will apply to the short-skip pred ict ions as well.

With respect to these predictions, a number
between 1 and 4, appearing in ( ) . follows the
tim es given in the DX Propagat ion Charts for
each band opening on a particula r circuit. This
is called the propagation Index , and it indicates
the number o f days during the month that
openings are likel y to occur :
(4) Openings likely to occur on more than 22

days during month
(3 ) Openings likely to occur between 14 and

22 days during month

(2 ) Openings likely to occur between 7 and 13
days during month

( I) Openings likely to occur on less than 7
days during month

While the propagation index indicates the
likely number of days the opening should take
place. it does not give the actua l dates. A mar­
riage between th ese predictions and the short­
term forecast discussed previously will permit
the actual da tes 10 be determined. First, how­
ever. we will need the information given in
Tables I and II .

T able I relates ran ges of expected signa l
strength with the signal quality ratings (A
throu gh E) used in the CQ predictions. Table
II, on the other hand, ties together signal
quality ra tings (A th rough E ) and th e propaga­
lion index (I to 4 ). with the categories of
genera l co nditions used in fig. I for short-term
forecasts.

With fig. I , and Tables I and II. it is now
possible to relate the sho rt-term forecasts to
th e long-range predictions, and to forecast
likely conditions and expected levels of signal
streng th fo r any h.f. band, at any time. and
for any path .

As an example, suppose you live in the
eastern third of the USA and you have a
schedule to keep on 20 meters with a station
in western Europe between 3 and 4 P.M. EST .

The DX Propagation Chart shows a propaga­
tion index of (2 ) fo r th is path at th e schedule
time. The last WWV propagation broad cast be­
fore the schedule. a t 2: 14 P. M . reports a so la r
flu x of 87 and a K index o f 3. Entering fig. I ,
these va lues a re found to intersect in th e Low
Normal range.

Next, using Ta ble 11. determine the ex pec ted
signa l quality a t th e intersect ion of the propa­
gation index (2) ami Low Normal condit ions.
You find it to be D. A check of Tab le I for
the defin ition o f D ind icates that you ca n ex­
pect a poor o pening with weak signa ls and with
co nside rable fading and noise. If referen ce
power levels a rc be ing used. you can expect the
signal strength of the scheduled station to be
somewhere between S·) and S-3.

In the same example, had the solar flux been
78 and the K index 2, the result ing signal
qua lity rating would have bee n a C. with a
much better chance for a fair opening and
stronger signals.

Here's ano ther example. thi s one showing
how expected signal qual ity can vary on two
different paths unde r the same catego ry of
ionosphe ric conditions. The DX Propagation
Charts show th at between 8 a nd 10 P.M. PST,

the 20 meter band is expected to o pen from the
weste rn sta tes to the South Pacific with a
propagation index of (4). and to South Asia
with an index of ( 1). Let's assu me that at
7:14 ".M. WWV reported a solar flux o f 82 and
a K index of 2. F rom fig. I, these two va lues

A Excellent openi ng, exceptionall,
st rong, steady signals

B Good opening, moderately
strong signals with littl e fadin g
or noise

C Fair opening, signals between
moderately stro ng and weak,
with some fadin g and noise

o Poor opening, signa ls weak with
considerable fad ing and noise

E No openi ng expected

S,mbol Signal Quality

53 < r < 59

51 < r < 53

Sll:nal Stren&th
(r)

r > S9 +30db

S9 < , < S9 +30db
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Table 2-Expected signa l quality (A to E) a s a func­
tion of propagation inde x (l to 4) and expected
conditions. Example: A path ope ning with a pre­
dicted propagation index of (3) is ex pected to
ha ve a signa l quality of C during l ow Normal
cond itions. (See fig. 2 for reference powe r level >.

To see how a radio amateur can make his
own 28-day advance forecasts, consider the
fo llowing example. Suppose tha t o n March
Znd, WWV reported at eightee n minutes past
each hour (forty-five minutes past the hour on
WWVH ) that on March lst, the sola r flux was
76 and the A p index was 20. Refe rence to fig .
t shows that under these ci rcumstances con­
ditions o n the h.f. ba nds should have' been
Below Normal. Using arithmetic o r by counting
days on a calenda r, add 28 days to M arch 1st.
This comes out to be March 29th, and you can
expect conditions to be Below Normal on this
da te as well.

I f you keep a daily log of the sola r fl ux and
values o f A r broadcast by WWV, you will be
able to predict day-by-day cond itions up to 28
days in advance. It won't always work out cor­
rect ly, but you may score as high as 90%
co rrect dur ing the remaining two yea rs or so
of low solar activity.

An example of this recurrence tendency for
geomagnetic conditions is shown in fig. 2. Here
the planetary magnetic index A is plotted
daily for the last five months of '1974. While
beha~ior of the earth's magnetic field is fa irly
erranc on a day-to-day basi s, the recurrence of
high and low periods on a 27-day period stands
out clearly.

[Continued on page 63]

fa ll in the area defined as High Normal. Table
II shows that for High Normal conditions and
a propagation index of (4 ). th e signal quality
expected o n the path to the South Pacific is B
while for the path to South Asia where the
propagation index is (l ), the resulting signal
quali ty is expected to be D . Figure 2 translates
these into an expected S·9 to 30 db-over-9
signal from the South Paci fic and an 5- 1 to
5·3 signa l from South Asia.

In sum. fig. I and Tables I and II permit the
solar fl ux and geomagnetic activity levels broad­
cast b y WWV to be related di rectly to path
openmgs as they appear in the monthly CQ
Propaga tion Char ts.

2712S·0ay Cycle
The sun makes one co mplete rotation on its

axis in slightly over 27 days. There is a very
good ch ance, therefore. that if a group of sun­
spO.IS is in a ~sition to affect the earth 's mag­
~ etlc field and Ionosphere today, it will be back
m the same relative posit ion about 27 days
from now. Thus, ionospheric propagation con­
ditions should recur every 27 days or so . Dur­
ing periods of high solar activity, when spots
a ppear a t higher latitudes on the sun's surface,
the .recurre.nce period is closer to 27 days.
During periods of low solar activity, such as
at present, when the spots appear close to the
sun's equator, the recurrence period is closer
to 28 days. Though the recurrence of similar
ionospheric propagat ion cond itions every 27 to
28 da~s is not always observed (old sunspots
can disappear and new ones form during a
solar rotation ) , it does occur a very high per­
centage of the time. This is pa rticularly true
dur ing periods of low sola r activity when the
same sunspot configurat ion may appear over a
ha lf dozen or more consecutive rotations of
the sun.

60 27 days 27 days 27 da ys

so

Expected Conditions

Above Normal
High Normal
Low Normal
Below Normal
Disturbed

Propagation Index

(4 ) (3 ) (2) (1)
A A BC
B R eD
B C D E
C DEE
D-E E E E

27 days 27 daysI -I
28 days

10 20 30 10 20 30 10 20 30 10 20 30 10 20 30
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Fig. 2-Geomagnetic a ctivity CAp index) a s a func­
tion of time (Aug. 1 through Dec. 17, 1974). Note
approximate 27-day recurrence te ndency of va lues .

Date (1974)

Fig. 3- Sola r flux as a function of time (Aug. 1
th rough Dec. 17 1974), Note tendency towa rds ap­

proximote 28-da y recurrence.
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Fig. l-A frequency independent antenna st ruc­
ture described by angles. The shape of the en­
tenna, whe n expressed in terms of operating
wavelength, is the sa me fo r any frequency. The
structure is fed at the ce nte r point (F) and the
a rm lengths a re infi nite. (I ll ustra tion courtesy of

Editors & Engineers, ltd ,)

.-

at different frequencies by vir tue of the fact
that the antenna is self-scaling and has no
dimensions tha t are frequency sensitive. A
simple frequency independent antenna de­
scribed by angles is shown in fig . I. Practical
structures are limited in size and thus limit the
freque ncy independent characteristic. To be
tru ly independent, a spiral antenna of this type
would have to start at an infinitely small point
and expand to infi nity. Practically, the antenna
has a feed point at the center and has outer
limits. As a result, the antenna has frequency
limits defi ned by the physical , not the electrical,
limita tions.

A modified, frequency independent antenna
is shown in fig. 2. This is a planar structure,
with the design repeated periodically with re­
spect to the logarith m of the frequency. It is
known as a log periodic anten na. A simpler
form o f log periodic antenna is shown in fig. 3,
wherein the toothed structu re is replaced with
simple, dipo le elements. This is known as a
log periodic dipole array, and is a popular co n­
figurat ion for television receiving antennas.
Radiation is directed toward the apex whe n
used for transmitting, and versions o f these
antennas are used by amateu rs on the v.h.f.
bands.

T he antenna has frequency limits that are
defined as the frequencies at which the outer
elements of the array are about one-half wave­
length long.

T he dipoles are fed at the center from a
parallel wire transmission line in such fashion

The KLM Antenna
T he KLM antenna is an adapta tion of the

popular Vagi array to obtain bette r bandwidth
performance while retaining the high forward
gain and good front-to-back ratio o f the Vagi.

In gene ral, the Vagi provides the greatest
gain per unit size of any of the popular ama­
teur arrays, but as the ga in increases with
the number of elements, the more restricted
will be the bandwidth of thi s type o f antenna.
A high gain Vagi for operation on the 2 meter
band, for example, will only provide good per­
formance over a portion of the band. Even at
20 meters, it is not easy to obtain a good
match, and good front- to-buck ratio, for both
the c.w, and phone parts of the band .

The restricted bandwidth of a radiator may
be improved by applying the equiangular prin­
ciple to the antenna design. That is, if the
shape of the antenna can be specifi ed entireJy
by angles, antenna perfo rmance would be in­
dependent o f frequency.

A frequency independent antenna. of which
the log periodic array is an example, is a
structu re that exhibits the same performance

BY WILLIAM I. ORR,· W6SAI

an ennas

' 48 Campbell Lane, M enlo Park, CA 94025.

"What's a KLM ?" asked Pendergast.
"What's a what?" I replied evasively.
" A K LM. It's a new, super. super antenna.

I heard o ne on 20 meters a few days ago in a
pile-up. M all! What a signal. Wh at do you
know about it?"

"You must be a mind reade r," I reptied.
" How would you like to have a sneak preview
o f my March CQ Antenna Column? It has a
discussion of the KLM antenna prepared by
Mike Stall, K6MYC, one of the best antenna
designers I know o f."

I searched through the desk drawer and
brought out a typewritten manuscript. "Here's
what Mike has to say abo ut the KLM . Wh y
don' t you read it, while I take a qu ick look-see
over 20 meters and see what's go ing on," I
turned toward the .operating table as Pender­
gast settled down in his chair and began to
read.
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" Yes:' I replied. " Peanut buller makes a
good approximation of the ground losses for
a n tenna measurements in the microwave
region ."

Pendergast muttered some uncomplimentary
remark under h is breath and continued to read
the manuscript .

F
"'.-- F

longest
element

L

- -
I

Fig. 3-The log periodic dipole antenna. Succes­
sive dipole elements a re fed out of phase by a
common transmission line to produce a beam
patte rn a t the apex of the a rray. The lowest
usa ble frequency is determined when the longest
element approaches a ha lf-wavelength. The high­
est usable frequency is dete rmined by the length
of the shortest element. The a ntenna is fed at F-F
with 0 ba la nced line, or coaxial li ne and balun.

It was soon found out that the tapered ele­
ments used at 20 meters could cause sign ifican t
errors when the eJements were scaled up from
140 MHz. The initial design, which used un­
tapered elements, scaled up to a m uch higher
frequency than ex pected. T his was due to ele­
ment taper o n the 20 meter an tenna, whereas
the 140 MHz model used \4 -inch diameter ele­
ments, butt to tip. T his corresponded to B4 ­
inch elements a t 14 M Hz. Using 14 MHz
elements that tapered from I \4 -inch at the butt
down to Ih: -inch diameter at the tip required a
lengthening of appro ximately 5 percent to
lower the antenna to the desired operating
range of 13.9 MHz to 14.4 MHz.

This frequency range for the 20 meter KLM
log periodic Vagi was chosen because many
amateurs also operate on the ,MA RS frequen­
cies close to 14 MHz. Making a sta ndard Vagi
antenna perform optimumly on the MA RS
frequencies as well as the high frequency
end of the 14 M Hz band is compromising, if
not impo ssible.

A twin log-d riven element system has suffi­
cient bandwidth to cover 500 kHz at 14 MHz
and parasitic elements, if properly designed
and spaced, respond well when driven over that
range. T he final antenna design for 20 meter
operation provided good ga in as low a s 13.6
M Hz, al though the front-to-hack ratio and'
s.w.r, were poor below 13.9 MHz (fig. 4 ) .

• • • • •
"Figure 4 ! F igure 4 ! Where is it?" yelled

Pendergast.
"You d ropped it on the floor," 1 replied. " Here

it is."

that successive dipoles come out from the line
in opposite directions, equivalent to a 180
degree phase shift between elements. A broad­
band structu re is thus formed, with most of
the radiation coming from those elements in
the vicinity of a half-wavelength long. G ain
and bandwidth thus bear a definite relationship
to the included angle of the structu re, and its
length.

The log periodic principle may be applied
to the Vagi antenna to expand the bandwidth
of th is popular antenna. Enough log periodic.
driven elements are added to the Vagi beam
to provide the desired bandwidth and are fed
in the same manner that the log periodic as­
sembly is fed. T he number of log periodic ele­
ments used depends upon the bandwid th desired .

As a specific example, a 20 meter log per i­
odic Vagi a ntenna will be discussed.

• • • • •
Pendergast put down the paper and said,

" How in the world do you design a 20 meter
beam antenna? It's too big to do much experi­
mentaJ work on, and you would need a huge
antenna range:'

I took off the earphones and replied. "Right.
K6MYC developed his 20 meter design by
scaling all dimensions down by a factor of ten
a nd making al l tests and measurements at 140
MHz. He set h is model antenna up o ne wave­
length above ground, or 84 inches. The 20
meter elements were d uplica ted by using ~­

inch d iameter elements."
" W hat abou t the grou nd plane?" asked

Pendergast.
" Mike ended up using natural ground," 1

replied. At 140 MHz, it compa res favorably
with 14 M Hz. Of course, the comparison is no t
so true at microwave frequencies.

"I understand one of the local microwave
outfits has made a good approximation of actual
earth conditions by using a copper ground
plane covered with peanut butter for work at
2.5 gHz."

"Peanut butter?," cried Pendergast.

Fig . 2-A planar, pediod ic antenna. The toothed
structures can be cut from a sheet of aluminum
or other conducting mate ria l. Feedpoint is F-F.
The structures may be fold ed back upon them­
selves to form a three dimensional, directional

array.
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Fig . 4-The KlM 20 meter " big gun." Coveri ng
the rang e of 13.9 M Hz to 14,4 MHz, the KLM
d esign provides 9 db fo rwa rd gain over a d ipole
a cross the opera ting span. Front-to-beck ratio is
30 db 0 1 the d esign freq ue ncy of 14.25 MHz.
Antenna is bu ilt on a 42 foot boom and is fed
at points F·F with a 50 ohm line and a coaxia l,
hc lf-wcve ba lun which provides a 200 ohm ter­
minotion to match the antenna . Antenna dimen-

sions provided by K6MYC.

Pendergast bent over the drawing. "This is
th e a ntenna design th at shot me o ut o f the sad­
dle o n 20 meters," he announced .

"Well. it is a 5 element structure. using two
log-driven clements. Tha t ma kes it a bo ut
equiva lent in power gai n to a 4 element Vagi.
Only di fference is. you can actu ally ge t th is
gain all across the operating ran ge. And it is
difficu lt to do that with a sim ple Vagi, ~Ii k e

claims 9 db forward ga in over the opera ting
ra nge. as compared against a dipole. and I see
no reason to doubt him ."

Pendergast peered at the drawing and I con­
tinued. "Notice that reflector spacing is narrow
to conserve boom length. which is an impor­
tant factor on a large antenna. The front-to­
back ratio is affected very little with reflector
spacing in the range of .08 wavelength to .25
wavelength . Forward gai n rises 0.3 db with the
reflectors spaced out at .25 wavelength. but this
is hardly worth the extra boom length.

"The spacing of the driven element pair is
adjusted to provide a 200 ohm impedance for
the antenna feed poi nt. Spacing variations here
have lillie effect on antenna performan ce.

otice th at the lengths of the two driven ele­
ments are diffierent. The lengths are affected by
the proximity of the reflector and the fi rst para­
sitic eleme nt and these lengths. when pro perly
adjusted, provide the proper bandwidth in this
configuration.

"First director spacing is adjusted to achieve
a match at the feed point and al so has a signi-

41'9"

11'7"

12"5"

I
7'CY'
:--.

5'2"
I

I
3,' 10"

374 }1,"

F F 19'3Y,"
(oyerall)

36" 10'1,"

Second
director

Fir st
director

D.E. 1

O.E. 2

ficant effect on the fro nt-to-back ratio, The
length of the element also affects these para-"
meters, but has the most effect on the antenna

, ..
gam.

Pendergast picked up the manuscript and be­
ga n reading again.

• • • • •
The forwa rd di rector. which is the shortest,

is used to control the high frequency response
o f the antenna. Adjusting the lengt h controls
this parameter. T he spacing of the outer direc­
tor also has a sig nificant effect on the front-to­
back. ratio of the array.

T he individual spacings of the two d irectors
are adjusted for maximum forward gain and a
high front-to-back ratio. Adjustments a re then
made 10 the driven ele ment lengths to bring
the impedance ma tch to provide a s.w.r. of 1.2,
or better. over the 500 kl-lz range covering 13.9
MHz to 14,4 MHz,

In this particular design. the directo rs exert
a high degree of control over the front-to-back
ratio. not only how much. but also where the
highest rat io occurs in the passban d. Since 14.2
to 14,25 MHz is probably the most desirable
place to have the best front-to-bad. ratio, the
directo r spacing a nd lengths a re adjusted to
provide a t least 30 db ratio , o r bette r. in that
frequency region. The fron t-to-beck ratio de­
creases to 20 db. or better. at 13.9 MHz and
14.4 !\1Hz. Ma ximum ga in varies only 0.2 db
over the co mplete passband of the antenna.

• ... • • *'
"Wow." said Pendergast. " My 4 element

Vagi has only about 15 db front-to-beck ratio
in the phone ba nd. a nd even worse at 14.0
MHz!"

"Yagi antennas are not noted for good front­
to-back ratio. except when expressly designed
for it. Then you always ru n the risk of losing
forward gain:' I replied.

"Let's digress for a moment and ta lk about
directors: ' I said.

" Directors will do their job over quite a wide
frequency range. The big problem with most
common Vagi designs. using a single driven

[COl/IiI/li ed 01/ page 661

Fig . 5-The KLM " big gun" at K6HCP that domi­
notes 20 me ters. Boom is 42 fee t long a nd gain

over a dipole is 9 decibe ls.
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WILSON 204 MONOBANDER

Low
Low

Prices

The WHson 20 4 is the best and most economica l antenna of its t y pe on the market. Fo u r
elements o n a 26' boom with Gamma Match (No balun required ) make fo r h igh per fo r­
mance on CW & phone across thu enti re 20 meter band .

The 204 Monobander is built rugged at the h igh st ress points yet us ing taper swaged
slo tted tubing permits larger diameter tubing where it cou nt s, fo r max imum st rengt h
with minimum wi nd load ing. W ind toac 99.8 Ibs. at 80 M PH. Surface area 3.9 sq. tt .,
Weigh t 50 lbs., Boom 2" 00.

All Wi lson Monoband and Duoband beams have the following common f eatures:
• Taper Swaged Tubing • Adjustable Gamma M atch 52 n
• Full Compression Clamps • Quali ty Aluminum
• No Holes Drilled in Elements • Handle 4kw
• 2 " o r 3" Al umi num Boo ms • H eavy E xtruded Element to Bo o m Mounts

• M204 4 ele . 20, 26' 2" 00 $109,00
• M203 3 ete. 20 , 20' , 2" 00 $ 79,00
• M155 5 ere . 15 , 26 ' , 2" 00 $109,00
• M154 4 ele . 15, 20', 2" 00 $ 79,00
• Ml05 5 ele . 10, 20 ', 2 " 00 $ 69,00
• Ml06 6 ele . 10 , 26' ,2" 00 $ 89,00
• Ml04 4 ele . 10 , 17' , 2 " 0 0 $ 49,00

• M340 3 ele. 40, 40' , 3" 0 0 $349,00
• M240 2 e le. 40, 16',3" 00 $199,00
• M520 5 e le . 20, 40 ', 3" 00 $189,00
• M715 7 ele. 15,40',3" 00 $149.00
• DB45 4 e le. 15,5 e le . 10 , 26 ' , 2 " 0 0 $119,00
• DB43 4 ere. 15, 3 e le. 10, 20' , 2" 00 $ 99,00
• 0854 5 ele. 20, 4 e le . 15 , 40 ' , 3" 00 $209,00

•

A ll Wilson Antennas are FACTORY 0 1RECT ON L Y! The new low prices are poss ib le by
el imi nating the dealer's discount. All antennas in stock. I f you o rder your an ten na by
A pri l 15th you may pu rchase a CD R Ham II for 5 124 .00 or a CDR CD4 4 fo r 584.00.
Order by Phone, COD. All 2" Boom antennas sh ipped UPS o r PP. 3" by t ruck.

,

P. 0, BOX 794 HENDERSON, NEVADA 89015 702-451 ·5791
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White House Agency
Rips Off Amateur Radio!

BY WILLIAM I. ORR· . W6SAI

As through this world I've rambled,
I've seen lots of funny men.
Some will rob you with a six-gun,
Some with a fountain pen.

- Woody Guthrie

P RESIDENT Ford has publicly stated, on many
an occasion, that interference and meddling by
White House agencies in the affairs of various
departments of the Federal Government is at
an end.

Radio amateurs and concerned citizens will
be troubled to know that unwarranted White
House interference is continuing, especially
with regard to the proposed FCC Docket
19759. After the period of time for comments
and reply comments for the Docket had lapsed.
the Offi ce of Telecommunications Poli cy
(OTP) of the White House injected its strongly.
worded comments concerning the Docket.

For those radio amateurs who don't remem­
ber Docket 19759. it is the infamous proposal
to reassign a one MHz portion of the Radio
Amateur assignment of 220-225 MHz to the
Citizens Radio Service.

More than two months had elapsed after the
filing period had closed when the White House
agency sent the following letter to the FCC:
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In my opinion, this Jetter is a clear-cut ex­
ample of unwarranted and unjustified meddling
by the White House agency in a civil matter
that is the proper jurisdiction of the FCC•

Th e OTP proposal to transfer frequencies
legally assigned to the Amateur Radio Service
over to the Citizens Radio Service is a viola­
tion of, and in complete disregard of, the Radio
R egulations of the International Telecommuni­
cations Union, an international body to which
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posed reallocation of the band 223-225 MHz
for a new class E Citizens Radio Service has
been under reconsideration within the Execu­
tive Branch ..."

I'll gently pass by the observation that per­
haps the Executive Branch of the White House
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Fig, l -A reproduction of poge 69 and the sig na·
tures of the U.S. delegation lea ders to the 1959
International Telecommunica tions Confe rence . Ar·
ticle 5, covering freque ncy a llocations, shows
clearly that the frequency range of 220 MHz to 225
MHz for Region 2 is allocated to AMATE UR and
RA DIOlOCATION. The FCC Rule. a nd Reg ulatian
du plicate this allocation, with a dditional footnotes
sta ting that the Amateur Radio Se rvice shall not
interfere with the Radiolocation se rvice and that
amateur a pe ration is restricted in various sma ll
areas of the United States to reduce Inte rfe rence
with radiolocation devices. The document Is sig ned
by the delegation leaders of a ll ITU countries at­
tending the conference. Shown are the U.S, signa ·
tures: l .A.M. Cravon and Arthur L. Le bel. Notice
that no mention of the Citizens Radio Se rvice exists
in this allocation, nor in any other flU allocations.
The Citize ns Radio Se rvice is an unhappy Invention
of the FCC and is not an internationally recognized

Ra dio Service.

the United States is a member and signatory
power. Figure 1 is an excerpt from the lTV
Regulations which shows clearly that the fre­
quencies in question are assigned to the Ama­
teur Radio Service in world Region 2, which
includes North America. Interestingly enough,
the so-called Citizens Radio Service (an inven­
tion of the FCC ) is not included at all in the
official lTV allocation table!

Although flexibility exists within the ITU
framework for nations to alter allocations
within national borders, it is unusual for them
to do so, and it is questionable whether CB
radio warrants such a change.

Apparently other countries don't think so, I
understand that complaints to the U.S. State
Department on the proposed treaty violation
suggested by the OTP and contemplated by the
FCC have been delivered by Mexico and
Canada.

The OTP letter to the FCC raises the ques­
tion of the charter and real need of the Office
of Telecommunications Policy and its degree
of influence exerted on FCC policy mailers.
Aside from determining governmental use of
the airways and suggest ing overall communi­
cations policy, the determined and continuing
effort of the OTP to ram the new Class E
Citizens Rad io Service into an existing fre­
quency assignment seems contrary to the idea
of good government.

The Office of Telecommunications Policy not
only encourages the FCC to "railroad" this
unwise proposal through in the matter of a few
months, but also suggests that the original pro­
posal for one megahertz for CB radio be ex­
panded to two megahertz! In addition, the CB
band is placed in the middle of the amateur
band, with the radio amateur assignments act­
ing as guard bands on each side of the CD
assignment!

Well, no thanks! It doesn't take a very
weighty intellect to predict what will happen
to this cozy arrangement, based upon the con­
tinuing illegal operations in the 11 meter CB
band : the CBees will surely spread out into
the amateur guard bands until they occupy the
whole 5 MHz chunk from 220 MHz to 225
MHz-and perhaps even more!

No doubt the White House agency contern­
plated that the radio hams would stand firm in
the way of CB expansion and prevent CBees
from running amok into the adjacent Services
on either side of the amateur assignment. This
is a vain hope and the only conclusion that can
be drawn is that the OTP views an eventual CB
takeover of the whole 5 MHz assignment with
equanimity! Pretty sneaky, I'll say.

The Curious aTP Letter
A close reading of the OTP letter to the FCC

brings some interesting questions to light. Para­
graph one of the letter states that. " the pro-
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is not a proper place for such consideration. as
events of the past year point out the suscepti­
bility of th is office to political pressure, pay­
off and cover-up. Instead. I'll concentrate on
the implication in this paragraph of the letter
that infers that studies have been taken and
that other documents exist o n this subject. The
writer is aware that a lette r from the OTP to
the FCC was written in March, 1972, urging
the FCC to take affi rmative action on the Class
E C Il proposal. This letter was made public
as an appendix to Docket 19759 by the FCC.
A seco nd letter from the Department of the
Air Force, dated 3/6172 to the OTP (which
was not made public ) stated, "in view of Citi­
zens Radio Service history of undisciplined
operations, uncontrolled sharing of the fre­
quency resource under considera tion is 1101

feasible...
It would be of great interest to radio ama­

teurs, and the gene ral public, if the Wh ite
House agency memoranda. studies and cor­
respondence on this subject be made public. as
the OT P is dealing with frequencies that are
civil, not govern ment. and not a subject for
White House management and manipulation .

Paragraph two of the OT P letter to the FCC
states, "based on a recent engineering analysis
and a spectru m plann ing review, we believe
that the potential interference problem is man­
ageable and not therefore an obstacle to estab­
lishment of the proposed service."

T he OTP engineering analysis. if it exists.
should be made public, as well as the planning
review as thi s conclusion boggles the mind of
anyone who is aware o f what is goin g on in
the C R 11 meter band. It is painfully obvious
that the White House agency is either out of
touch with reality, or prefers to see life through
rose-colored glasses, Surely, the OTP has read
the annual FCC reports on the CR radio
situation?

Th e FCC Annua l Re port on CB Radio
Fo r the record. and in case the OT P is obtuse

to the facts of life. the FCC Annual Report has
co ndemned the illegal aspects of CB o peration
every yea r since 1959. For example. in 1963,
the FCC report says. in part . "misuse of Citi­
zens Radio Stations operat ing pri vileges is so
prevalent in some areas as to threaten the con­
tinued usefulness of the Service," Then. in 1963
the FCC report says, "ma ny non-identifying
sta tions are not only cluttering up class 0
cha nnels. but are also conduc ting clandestine
operations on the frequencies allotted to the
Industrial Radio Service."

And so it goes. In 1972 the FCC Annual Re­
port stated, "Citizens Radio continues to be a
major source of violation seriously inhibi ting
the use of the Service: '

The whole melancholy and disruptive history
o f the present CR radio misdeeds and whole-
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sale disregard of FCC rules is spelled ou t by
the FCC itself. Any amateur, listening in the
range of 25 M Hz to 30 MHz on a spring day
when propagation is good will hear hundreds
of illegal CB stations spread across the whole
5 MHz range! How, then, does the White
House agency come to the amazi ng and un­
substantiated conclusion that "the potential
interference problem is manageable?" By whom
is it manageable?

Living With the Air Defense Command
The frequency allocation of 220 MH z to 225

MHz in the FCC allocation table is foo t-no ted
(NO-I3) to the effect that amateur radio oper­
a tion must not interfere with government
" radiolocation" service in this range. Radio
ama/eurs have demonstrated their ability 10

live witlt military installations in thls band. A
case in point : The WR6AIlH repe ater. loca ted
in Santa Clara county. California. has a special
command link to de-act ivate the repeater when­
ever the 220 MHz band is required to be inter­
ference-free. There are recorded instances o f
the repeater complying with a government re­
quest to close down. ami the repealer instantly
closed down, Would the future CB repeaters
suggested by the Whit e House agency do the
same. based upon past co mpliance with the law
by the Citizens Radio Service? Don't bet your
money on it!

Th e Footnote to the Frequeney Allocation
\Vi ll the new, proposed CB service be ex­

pected to comply with the footnote to the FCC
regulations that gives " radiolocation" priority
in this band? Or will the government be willing
to give up the foo tno te? If they are willing to
give it up. it is strange that they are currently
requiring ama teurs to live with it. The thought
remai ns that the foo tnote is only given up
under com mercial pressure, If it is not given
up, who will enforce it? FCC? The White
House agency? If CRers or CB repeaters cause
inte rfere nce to radiolocat ion facil ities. who will
cause this interference to cease?

Why Doe s the Wh ite House Agency
Love the CBers?

Perhaps the real reason for the OTP's tender.
loving ca re of the Citizens Radio Service is
expressed in the fourth paragraph of the OTP
leiter to the FCC which says, "estimates of the
industr ial activity contribution of such a serv­
ice suggests a market size approaching half a
billion dollars a year."

And now we have arrived at the meat o f the
cocoanut! M oney! If the dollar market estab­
lishes the policy of the OT P in regards to
communica tion frequency allocations, then ]
suggest the OTP contemplate auctioning o ff the
VHF Mobile Service bands and the broadcast
band to the highest bidders and stop pretending



that se rious problems do not exist in the ir pro­
po sal to fo ist an unwanted, expanded C B radio
assig n me n t int o a n exi s t ing frequenc y
ass ignment.

A Slap at Amateur Radio
Finally. in this bold and crass a tte m pt to

infl uence the FCC, the Whi te House agency
letter gra tu ito usly insults the Amateur Radio
Serv ice by suggesting slyly that a mateurs could
"con tinue to use the band involved. provided
'"l')' complied with til" rules applicable to tile
lI ew radio service ."

Good God ! If they did. they would be the
o nly ones that would do so! Who. may I ask.
has in the past con tinually broken the FCC
Rules a nd Regulations on a mass basis. the
a mateurs or the C Bers? The sta tement begs for
the conte mpt it deserves.

The IRAe Proposal
Buried in the footnote of the OTP lette r to

the FCC is a recommendation from IRAC
( Interdepartmenta l Radio Advisory Com mittee.
the govern ment cou nterpa rt o f the FCC that
handles frequency ass ignments fo r non-civil
comm unications) . IR AC recommends that , in
the proposed 222~224 MHz chunk o f spec tru m
to be r ipped off a mateu r rad io :

"T hree 25 kHz channe ls be designated fo r
Government usc in the 222-224 M Hz band :
two for exclusive Govern ment usc and o ne
for Govern ment / non-Government intercom­
mun ication o nly; the above ind ividua l chan­
nels be separated 300 to 500 k Hz, with no
more than I J\1Hz be tween the highest a nd
lowest channel; the use of these channe ls be
essen tia lly as now a llowed o n the 27 M Hz
Govern men t shor t-dis ta nce . low-powered
cha nne ls . .."
An interesting qu estion is. why does the

Government want 3 channels. spaced out
a mong the proposed C H channels in th is fash­
ion? The IR AC recom menda tion provides no
a nswer. or reason fo r the request .

Amateurs with a good memo ry wi ll re mem­
ber the ruckus a year o r so ago wh en some­
body in the government (OT P? ) proposed a
specia l radio system where by electronic means
the TV channe ls cou ld be taken over in an
"emergency" for com plete aud ience coverage
of a govern ment message. Th is was quickly
sho t down. as it smacked too much o f Big
Brother snoo ping o n the ci tizen. Perhaps the
IRAC proposal of 3 government cha nne ls in
the new CB spectrum is an end- ru n to accom­
plish the same objective . If no t th is. then wha t'?
A powerful f.m. transmi tter. a mo bil e one a t
that. could "capture" the CB audience. block­
ing adjacent cha nnels and overpoweri ng com­
municat ion in the C B band . This is o nly an
educated guess o n the part of the author. but
funn ier things than that have happened to the
unsuspect ing public in the last year or two !

At the very least, the IRAe proposal bears
close public sc ru tiny, a nd should not be buried
almost as an a fte r thought to the OT P proposal.

Where Now?
Curio usly enough, the C Bers themselves do

not seem to be interested in the v.h.f, assign­
ment being pushed by the OT P. judging from
the insigni ficant a mount of comment filed with
the FCC on the Class E Docket. It seems
strange that the OT P is pushing so hard for
th is new CD serv ice, unless it is to help prime
t h e pump for th e Electronic Indu stries
A ssociation,

In any event, where there is smoke there is
fire. It would seem timely for a Co ngressio nal
in vest igation o f the Office of T elecom munica ­
tions Policy of the White House. What is its
charter '? How does it interact with the FCC
and IRAC ? The tip of the iceberg shows in the
OTP leiter to th e FCC. Is the OTP the unoffl­
cial voice of the Electronics Industries A sso·
elation? T he E lA's strong support o f the
quick-buck C H market is well known.

Why did not the FCC toss the or ig inal EIA
proposal ( Rl\1- 1747) o ut the window when it
was born ? They had every right to do this, as
the proposal was in viola tion o f the regula­
tions of the ITU, upon which the FCC ass ign­
ments a re based.

And no w the C B monster has grown until it
demands half o f the 224 1t.1Hz radio amateur
frequen cy assignment. What will the next bite
devour '? If the OTP is as bold as it is, a nd the
FCC as vaci lla ting as it see ms to be, the out­
look for a mateur radio in the United States is
not encourag ing . •

Addendum
T he following is an Ed ito rial from Broad­

casting magazine fo r Jan. 27, 1975 :

Right Th e First Time
For reasons that a re still unclear. the Office

o f T elecomm uni cat ion Pol icy has been rescued
fro m the obliv ion ma rked for it by Roy Ash,
D irector of the Office of Management and
Budget. a nd a t fi rst a pproved by President
Ford. M r. Ash wa nted to give the Co m merce
Department OTP's job o f assigning frequen­
cies among govern ment users and abo lish 50­
odd jobs at OT P.

The decision was reversed after a curious
polit ical mi xture of OT P suppo rters in the Sen­
a te and House called the White House. Too
bad. Mr. Ash and President Fo rd were on the
r ight track.

OTP is budgeted a t more than $9 million, o f
which a litt le more than half is ticketed for
research to be performed by the Com merce
Department. T hat is a lo t of money to spend
in these times for unessential policy making.
OT P's frequency assignment could be per­
fo rmed by a good eng inee r with access to a
computer . T he rest of its work. if abandoned ,
wo uld leave no di scernable hole.
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BY COPTHORNE MACDONALD,·
W~ORX

New Emergencies?
Ham radio has risen to its sh ining best in

times of natural and personal disaster. It has
done this by providing a veh icle for humanly
important communications at times when other
means of communication were non-existent o r
too slow. Hurricanes, earthquakes, and medical
emergencies in far-off lands are examples fa­
miliar to all of us.

The pervasive uneasiness and lack of public
confidence reported in recent opinion polls,
coupled with the gloomy economic and ecologi­
cal forecasts which have been bombarding us
for the past several years have started some
hams thinking. Are there new kinds of emer­
gencies on the horizon for which we should
prepare? Are there new roles for ham radio,
when and if economic or ecological disaster
strikes? Are there ways in which ham radio
can help ward off difficul t times-at least for
some individuals?

My natural inclinat ions are toward optimism.

· c/o CQ. 14 Vanderventer Ave., Port Wash­
ington, NY 11050.

Fig. 1-The Wincharge r
Model 1222H wind gen­
erator on a 10 foot tower.
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I'm a pretty cheerful sort of a guy, and not
given much 10 moaning and groaning. Yet the
messages I've been getting say probable trouble
ahead, We start with an extremely complex
economic system in the industrial nations. Writ.
ers such as systems analyst Roberto Vacca point
out that as a system becomes larger, and its
parts more inte rrelated, it becomes more vul­
nerable to breakdown. My own rough analogy
is to building with ch ildren's blocks. The higher
you bu ild the structure, the more likely it is to
topple over due to outside forces and the mis­
placemen t o f individual blocks. ( In his very
pessimistic book, The Coming Dark A ge, Vacca
goes rather deeply into th is matter of vulner­
ability. )

O K, it's vulnerable, but it has been hanging
in there in all its complexity for many years
now. True enough. But two specters have now
arisen The first is the increasing shortage of
raw materials with attendant price increases.
(T he existing econo mic system grew up with
cheap, abundant, raw materials as a basic
groundrule. Shortages rock the system with rip­
pies, waves, or tidal waves depending on the
magnitude of the shortage and degree of need
for the material. Limit to G rowth goes into this
aspect o f the problem in great detail. )

T he second specter has been termed "mone­
tary crisis." Except in the very simplest eco­
nomic systems it is impractical to exchange
goods for other goods most of the tim e. The
basic linkage in any economic system is some
portable means o f transfe rring value. Histori­
cally, such diverse things as gold, wampum, and
paper dollar bills have worked fine so long as
there was general ag reement on the value
represented by the portable exchange device.
If. through some process or other , people
should stop considering those dollar bills to be
acceptable indicators of value, the various
pieces of the economic system would no longer
be able to interact with each other.

Needed Info Via Ham Radio
The successful ways of dealing with hard

times. if they come, will be the same as they
were in pioneer days. Security comes through
a combination of self-sufficiency and mu tual
aid; taking care of ourselves as best we can,
and helping our neighbors when we are able.
Most o f us are a long way from a state of
self-sufficiency. We live in a world where we
tend to be experts in some narrow field . Self­
sufficiency requires a broad-based competence.
Getting from here to there requires in~ormation.

Part o f that information has been written down
in books, but much of it is in people's heads.
The M other Earth N ews magazine has started
a modest directory of hams willing to act as
on-the-air information resources on various
subjects. WA~RUS, who has built over 30
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well a rmed take what they need at the expense
of the rest. The other approach is cooperating
and sharing to make the best of a bad situa­
tion. Th e primary role o j ham radio in a gen­
eralized breakdown would be to make it easier
[or people to cooperate with one another. Re­
gional and loca1 exchanges of food, medicine,
and other necessities could be arranged. Law
enforcement a id could be summoned. People
in particularly dire stra its could make their

Fig. 2-For best operation a wind ge ne rotor mutt
be mounted well above surround ing objects.

(From the W inchorger instruction manual.)

-

"PU Of CHARGER LOCATIO NSgeodesic dome homes, has offered on-the-air
help to people tryi ng to build their own. W0Q·
po n and WB0LNJ have also offered advice
on building inexpensive houses. If you're just
gett ing into gardening you might want to talk
with WBM ZR, WA7BKR,. WB4BDO, W8H·
YD, WB6ZWH, or WA2HVyn . If you're
thinking of powering your rig with the sun or
wind then WA5CCZ, WA7BKR, WA0RUS,
K7UXF, or WA30wr might be able to offer
so me worthwhile suggestions.

This is the very crude beginning of a ham­
radio-based information service, but it is a be­
ginn ing. Mitt Nodacker, WA7TFE, feels that
RITY is the logical mode to use in a n infer­
mation transfer system, and is working with
a number of other hams and computer enthusi­
asts to set up such a ne twork. Mark Barker,
K3RZG/2, has suggested in considerable detail
a computer indexing system which would allow
la rge numbers of hams to register thei r inter­
ests a nd areas of competence in a computer
memory. An indiv idual wanting information on
a particular subject could query the computer
(by RTTY perhaps ) and find out who to con­
tact . Since there are l C chips available which
permit conversion from 5-bi t/start/stop Baudot
(RTTY) code to 8·bit ASCII (computer) code
a nd vice versa , computer-RTfY tie-ins are
quite possible. Mitt is coordinating the activities
of the RTTY Technical Group and if you'd like
to get involved in this end of things, write to
him at Box 8557, Pocatello, Idaho 83209.

Becoming more competent in more areas of
basic living is something each of us can do
now, and ham radio can help us do it.

Communications In The " New Disasters"
In the sort of disasters we hams are used to.

th e problem has been to bring help from the
healthy, function ing, prosperous outside world
to the scene of the disaster. The need for ama­
teur communications, white intense in the first
stages, generally lessens as problems are solved.
disrupted telephone service is restored. etc. A
small gasoline generator with a 5 to 55 gallon
supply of gas has been th e ham's ideal emer­
gency power source. On the rare occasions
when communica tions must extend for several
weeks, one can usually count on the arrival of
more gasoline as pan of the relief effort.

A generalized econom ic/societal breakdown
would be a different sort of disaster, with dif­
ferent groundrules and different communica­
tion needs. There would be on healthy outside
world capable of supplying massive aid. If
telephone service went out. it might stay out
for a long, long time. G asoline supplies would
probably dry up rapidly.

In very hard times th ere are two possible
ways for individuals to deal with the situation.
The fi rst might be called the "law of the
human jungle" approach where the strong and
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duce you to some commercia l sources. I
haven't used any of these items personalty, but
thought it would be wort hwh ile to pass th e
wo rd along anyway.

To my knowledge, the only wind generato r
currently ma nufac tured in the U.S. is the
"Wincha ruer" manufactured by Dyna Tech­
nology . Ijo.\ 3263, Sioux City, Iowa 51102.
Their mode l 1222H is designed to charge a 12
volt battery . It has a 6 foo t long propeller
which drives the generato r shaft d irectly. At
260 r.p.m. the generator starts to charge the
battery. T he charging current varies from 0 a t
260 r.p.m. to 12 amps a t 700 r.p.m. ( the speed
at which the a ir-b rake type speed governo r
comes into play ) . It tak es a wind speed of 7
m.p.h. for the generator to reach 260 r.p.m.,
and 23 m.p.h. to reach 700 r.p.m. Hy a ll means
check the monthly wind speed data for your
locali ty before investing in a wind genera tor
an d decid ing on the battery capacity you will
need. Then make so me a llowance for err.or
since wind veloc ity is a ffected by local terram,
height above ground. etc. The manufacture r
rates the useable energy per month <I t 20 KWH
for 10 m.p.h. average winds. ( 10 m.p.h. aver­
O}:£' is windy! ) The 1222H is currently priced
at $445.00 incl uding a 5 foot tower. but less
battery.

If your loca tion is not part icu la rly windy.
but is sunny. sola r power may be the best
answe r. Spectro lab (12500 G lads tone Avenue.
Sylmar, CA 9 1342) sells so la r a rrays specific­
a lly designed to power unattended mountam
top repea ters . If you a re seriously considering
so lar power fo r your group's repealer. [ sug­
gest that you co ntac t them . G iven data on cur­
rent dra in, expected ope rating time in each
mode of ope ra tion, and the repeater's location,
Spect rolab's compute r can calcu la te the exact
array current and battery capacity required .
The complete systems they supply are gua ran­
teed for 10 years. Arrays of solar cells are
expensive : roughly $400 for an a rray capable
of delivering 600 rna at 14 volts in the noon­
day su n.

Sola r Systems. Inc. (8124 N . Central Park,
[Collli ll/led all page 661

Fig . 4-This Solar
Systems 5 wa tt
a rra y will deliver
400 rna of charg­
ing curren t to a
12 volt battery in

sunlight.

Natural Power
Gasoline gene ra to rs would be useless in an

emergency o f this type, except in the ea r ly
stages. Keeping rigs on the air would requ ire a
co ntinuous source o f power independent of
fossil fuel s. \Vind and so lar power are the most
likely candidates . and it was heartening to see
ARRL establish a "Natura l Power" ca tegory
in last yea r's Field Day. Such power sources
not only make ecological sense, but they are
the o nly o nes we can co unt on "no matter
what: ' Wi th the expected influx o f Communi­
cato r Class licensees we will have for the fi rst
time an ama teur commun ication capabil ity that
reaches into every co rner o f a given urban and
suburban area. If you happen to be involved
with setting up one of those new 144, 220, ami
420 ~f Hz repea ters to serve the new licen sees,
please give strong consideratio n to powering it
by the sun or wind . And for your ha nd ~ eld

tra nsceiver, consider gett ing two sets of nicad
batteries, with one set kept on charge at all
times fro m an array o f sola r cells. If you are
an h.f. opera to r. look into natural power
sources fo r your rig too.

T here have already been severa l artic les on
wind and solar power in ham publications, and
we will be seeing more. Here I'd like to intro-

situa tions known. In forma tion on various self­
suffic iency skills could be passed a long to those
just awakening 10 the need for them .
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THE ULTIMATE IN SSTV EQUIPMENT ALL AMERICAN

MADE - HANDCRAFTED CHASSIS & PC BOARDS ••••

- [iillJ• THE SEEC

HEU - 3 HB
SLOW SCAN

TV-_.- KEYBOARD

Announcing a no ther first fro m the company a nd the designer of the world fa m ous HCV·1B
SSTV Camera and t he HCV·2A SSTV Monitor, now t he HCV·3KB Slow Scan T V Key board.
This is the fi rst com mercia lly made SSTV Keyboard and it is bu ilt with the same qual ity as all S EECI
THOMAS eq uipment . We w ill no t attempt to list a ll the features o f t he HCV·3KB here and we
suggest that you write fo r full specifications. For those that are not fa mi liar wi t h SSTV Keyboards.
the HCV·3KB eliminates t he need for a menu board or other number/letter set-u p arrangeme nts
which is very t ime consumin g to se t-u p a meaningful t ex t by arranging letters o ne at a time, by
hand on a board or other surface. It also" frees up" the SSTV camera for other uses, such as live
shots o f the o perator o r other subject matter. Simply type out the message you wish to send . no .
00-033469, on f ile at U.S. Patent Office.

BASI C SPECIFI CAT IONS

• 30 Characters Per SSTV Frame. 6 Charac- • ICs. ocAm~i, Trans,slors 10 Plug-In Soc kets
te rs HOrizOnta lly a nd 5 Cbarecters Verl l' • BUIIt· ln 11 5 /230 V 60 Hz Power Su pply
ceuv . Spec.al 35 Cha rac ters pe r frame alla ,l· • S pecIal 16 Y. " lt8 W·lt 3 3 /4 " AlumI num cab-
able. ine l ·Black & WhIte o r Optional 2 lo ne Gray

• l\.1eets all standard accepted SSTV soecru- Spec,fY.:B & W Sla ndard
canons. • InU oductor y S pecra t Cash With Drder Puce :

• POSlt llle ·Ne9itt lve Color tv.cect Rt'V~rsal. 545500. RegJlar Pu ce $495 .00 . Five Way s
• Yo & Y, Frame Rales. to Purchase : Cash, C.O .D. 120'\. DePOSit ).
• 4 Shade Gray Scale Generalor. MasterCharge, BankAmeucard, s e EC Ftnan ·
• Dual Fast & Slow Scan RF & Video Ou t· ClOg Plan lup to 36 months) . Note . A ll ere-

puts IS peclal ·Op llona ll . RTTYalso . dl t Cards Pay RegJlar Puce o f $495.00 All
• Plug-In Pn nted CI rCUli Board·Gold Flashed pr-ices F.D ,B. Hendersonllllle, TN Standard

Edge Connector . 1 year wa rranty ,

ALSO AVAILABLE FROM SEEC
HCV·l B SST V Came ra S4 52.00. IAeg. S4 75 .00l .
HCV·l B SSTV Camera With ALC 5492 .00. (Reg. $ 5 15.001 ,

With Lem and Power Supply.
HCV·2 A SSTV Mon,to r w,l h 2 CAT tutees 539800. (Reg
$425 ,Om .
HCV·2B SSTV Mon.tor w. th Bu.lt · ln Fast Scan View·
find er $493.00, (Reg. S5201.
HCV· 70 FSVF K Fast Scan V,ew fln der Mod " ,catlon KII for
70 & 70 A Mon itors $69 .95. Factor y InSla liallon $37,50
addlt ,onal .
Son y TC110A casse t te Recorder $13495
Heavy Dut y Camera Tupod 534 .95.

A complete line of Camera and Monitor accesso ries are availab le-p lease write for current prices and
delivery. F ive Ways to Purchase : Cash With Order, C.O.D . (20% Deposit) , Mastercharge , Bank Ameri­
card, SEEC Financing Plan lup to 36 months). Note: All Cred it Cards Pay Regular Price shown. All
prices are F.O.B. Hendersonville, TN . Call or wr ite us for complete specif icatio ns on a ny of our eq u ip­
ment or to be put on our ma iling list . We have a 24 hour telephone answering se rvice for a ny immediate
inq ui ries o r problems. Two locat ions to better serve yo u. Our main Plant at 138-8 N auta-Line Dr., and
our lab at 218 Tyne Bay Dr., Hendersonville. Complete 80-2 meter operation from e ither locat ion.
Drop in to see us if yo u are ever near Nashvill e, TN .

SUMNER ELECTRONICS & ENG. CO., INC.
P. O. BOX 572 HENDERSONVILLE, TENNESSEE 3'7075

TELEPHONE 615-824-3235
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The TRITON Is a One-ol-a-Klnd HF transceiver, totally solid state Including the
Iinal amplifier. The new generation that does more th ings better than ever before.

One, you can change bands Instantly. Just turn the band switch-and gal
Two, there Is less Internal heat to prematurely age components

and no high voltage to break down Insulation or cause accidental shock.
Three, It has ample reserve power to run at lull rating even lor RTTY or SSTV without

limit. Great lor contests or emergency service.
Four, It Is light and compact with a detachable AC power supply

to work directly from 12 VOe-For mobile operation without tedious Installation.
Five, the TRITON Is a delight to operate. SSB Is clean, crisp and articulate.

Ampillied ALC puts all available speech power Into the antenna without splatter. CW Is
wave-shaped to cut through CRM and pile-ups. Instant break-In (not

" semi" which really Isn' t break-In) lets you monitor the frequency while transmitting.
And six, a lot more goodies such as excellent dial illumination, plug-In circuit

boards, offset tun ing, built-In SWR bridge, speaker, crystal calibrator,
snap-up antl-parallelax fro nt leet, light Indicators for offset and ALC,

direct frequency readout, WWV. enti re 10 meter band coverage-and a lot more.
The TRITON brings together all that is new and exciting In

Solid State lor your greater enjoyment 01 Amateur Radio.

TRITON I 100 watta Input... $579.00
TRITON II 200 watts Inpu!.............. 889.00
Model 251 Supply lor TRITON 1...... 79.00
Model 252 Supply lor TRITON II.... 99.00
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It 's Midland 's compact model 13-500, mobile 2-meter
transceiver with 15-watt/1-watt power, 12 channel
capability ... and performance in the field that's built a
sol id reputat ion for value and reliabil ity in the ham fratern ity.

Multiple FET front end coupted wit h high Q resonato r filter and ceramic fil ters
• Instantaneous final protection circuit to p revent VSWR d amage · AOl circuit
to maintain deviation at a pre-set level. • Top-mounted trimmers tor each
crystal e Accesso ry connectors for tone burst and d iscriminator meter · Just
2Y..~ high x 6~~t wide x 8W' ceep s Includes microphone. mobile mounting
bracket and crystals for .16/ .76, .34/.94 and .94 simplex.

Midland's extra-value
added Ingredient

. . practical suPp.ort
Positive. ater serV ice
tor yo ur repe Midland

YOu bUy any .
when b'le transceIVer.
2_meter mo I

Write tor free Midland Amateur
Radio Catalog , •. see why

" COMMUNICATIONS IS OUR
MIDDLE NAME"

~1,9EI;;;-~~N~A~
Communications Division

P. o. Bo x 19032
Kansas City. Missouri 64141
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NOTES
BY IRWIN MATH.* WA2NDM

A s you wi ll recall. la st month we completed
our d iscussion o f r.I. amplifie rs fo r six and
two meters employ ing FETS. This month we
will consider mixers a nd local oscilla to rs sui t­
able for lise with these amplifiers to provide
co mplete conver ters o r front ends fo r v.h.f.
rece ivers.

\Vhc n designing a m ixer fo r li se in v.h .f.
se rvice there a rc 1\\"0 basic appro aches. O ne
ca n . e ithe r choose an ac tive c ircui t emplo ying
devices such as transistors o r vacuum tubes.
a nd then the . s tage will ex h ib it so me gain . o r
one can li se a passive circuit such as a bal­
a nced mixer o r even just a simple d iode in a
suitable ci rcui t.

A stra ight fo rward diod e or ba lanced type
o f mi xer will alwa ys e xh ib it so me lo ss a lt ho ugh
they a rc capable o f very low leve ls of d isto r­
t ion due to overloading. With the lise o f hot
ca rrier diodes. such mixers are a lso capable
of very 10\1,' noise fi gures at the higher fre­
qu enc tes.

Fig. I is a sche matic of a typical balanced
mixer for reference purposes as construction
de tail s are beyond the scope of th is d iscussion.

':' 5 Melvill e Line. G rea t Neck. N.Y. 11 023.

Fig . l -Typical balanced mi xer d iscussed in the
te xt.

If ho t-carr ier type of d iodes are not used in
th is config uration. then the four d iodes em­
ployed must be very ca refull y chosen for
mat ched cha racte ristics.

T he mixer stage tha t we prefer for our con­
ve rter. a nd the one we will di scuss here is an
ac tive one employ ing a dual gate ~10SFET as
sho wn in Fig. 2. In the ci rcu it shown. we have
chosen the RCA 40673 fo r severa l reasons. i.e. :

A. It is read ily ava ilable
B. It is inexpensive
C. It offers conve rsion ga in a t both 50 ~1 Hz

and 144 MHz
D. It is a protected gate device that is as

easy to ha ndle as a bipola r transistor
E. It is super io r to o the r types o f transistors

in resistance to overloading
F . It exhib its rela tive ly low noise in con-

verte r service
Many ve rsions o f mixers employ ing th is device
have been bu ilt a nd proper o pera tion is not
cr itical or difficu lt to ach ieve. R J. from the
preceeding amplifier is fed to one gate o f the
transistor whi le local oscillat ion energy is fed
to the other gate . T he high input im pedances

I
I 40673

5 G,

I G, 0

Inpu t from I ... Bf ' L,
/

RF amplifier I 'r.:' '8 II ~ 27 0 G,

(see Math' s
S ~

Notes. Jen..
I T G, Output

Feb.: 7S) I ;.- 270 t ,OOI
.~ S

I ..."
I 1S0 1

10K 8 onom ,jew

~ =
I .b ~
I, Fig . 2-A MOSFET mi xe r described
I l. SK
I 10IJH I 'm

in the te xt. The number of turns

I '2K
on all coils should be used a s a

l Op' I 2""

sta rting poi nt and ma y have to

I
be va ried sli g ht ly for p rop er

I ,- tuning.

L ______ (001 ~
L1, 2- 12 t # 24 close---- wound on

To Mi ller 4500·2 coil form.
local oscillator =

+12v,
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Fig . 3-A local osc illo to r for a 6 meter converter .
L1' 2- 12t # 24 close wound on Mil ler 4500-2

form .

Say you saw it in CO

particularl y beat ing of harmon ics of the loca l
oscillator with undesi rable signa ls. it is best
to lise a high sta rt ing frequency in the local
osci llato r scheme with as few multipl ying stages
as possible. For six mete rs we ha ve successfully
used an I.f. o f 2R-30 M Hz a nd a local oscil­
lator (crystal controlled) o f eit her 22 1\1Hz or
24 :\.1Hz depending on which hal f of the band
we were interes ted in. In both cases crysta ls
at the two prev io us mentioned frequencies we re
used with no m ultip licat ion. F ig. 3 is a sche­
matic of a suita ble osci lla to r fo r use wi th a
six meter front end . Note the usc. aga in. of a
double tu ned output to assure a pu re local os­
cillator signa l. In the case o f a two meter con­
vert er, the osci lla to r may be modified as shown
in fig. 4 by em ploy ing ano ther tra nsis to r as a
co nventional doubler. In th is ca se a 5R o r flO
\ 1Hz crystal is dou bled to agai n produce an i.f.
o f 2R-30 i\1 Hz. In the case of the two meter
osci llator. it is advi ...ab le to shield the o scilla to r
tan k from the dou bler tank to prevent any
undesired coupling problems.

O ne fin al \~0n..1 about co nverters such as the
ones We have discussed these past months;
when buildi ng such devices, be a bsol utely cer­
ta in tha t on ly the proper signa ls a rc able to
get to the var io us vita l po in ts. This mean s no
vki rn ping on shieldi ng. careful layo ut, and most
of all good v.h.f wir ing techniques. \Ve a re
in the process of build ing bot h a six and two
met er co nverte r along the lines mentioned and
will repo rt on the operation of each un it as
it is com pleted.

See you next month , 73. WA2NDM

References
Radio Anuurur:s Handbook , ARRL , 1974

edi tion
Radio Handbook , Ed itors and Eng ineers . 18th

ed ition
Rejerencr Data for Radio Engineers. lIT. 6th

ed ition
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Zener

24MHl

MPF102
2N 4416

etc.

Crystal
swi tch

22MHl

o f both ga tes produce ve ry litt le loading of
e ith er the prcceeding r.I, am plifier's tu ned c ir­
cuits or the local oscilla tor 's tuned circuits a nd
therefore a llows reasonabl y high O's to be
obtai ned resu lt ing in ve ry low spurio us sig na l
genera tio n in the stage.

Dou ble tuned c ircu its arc em ployed at the
output of the mix er to aid in ach ieving the
proper i.f. band pass and these tuned ci rc uits
shou ld be adjusted with the aid o f a sweep
generator for best results. We have used such
luning in a ll of ou r prev ious r .f. amplifier d is­
cussions as the fi na l result fro m a receiver o r
converter em ploying th is type of interstage
coupli ng is so supe rio r to single tuned c irc uits
that I a m certa in you will be as impressed with
the result s a ... I was the first time I used it.

T o compl ete the mix er. resistance divid er
biasing is used to place the o pera ting po in t of
the transisto r at the o ptimum point fo r mixer
o peratio n.

All that is no w left to allow the previous
circu its to pro perl y rece ive signals is the appli­
ca tio n o f ene rgy from a suitab le local oscilla to r.

T o keep spurious responses to a minimum ,

MPF102
27 2pf

MPF102

'010

lOOK

39

'OOK

Fig. 4-A loco l oscillator
For a 2 meter converter.
Ll - 5t # 24 on Miller

450 0-4 fo rm.

L2,3-4t # 24 ;&/1 lo ng
on Mil ler 4500·4 fo rm.

58MHz

60MHl

J ~,

lOv.
Zener

10jJH

100

March, 1975 • CQ • 35



Fro nt pa nel view of Swan ' s 55·200 a ll -solid-state 200 watt
the rig ht , a suita ble com panion for the SS-200, provides

a speaker.

transce iver. The PS·20 power supply at
power for the transceiver and contains

CQ Reviews:
The Swan SS-200

Solid-State Transceiver
BY COPTHORNE M acDONALD.* WOORX

T ilL5S-200 is o ne of a fa m ily o f a ll-so lid­
sla te transceivers m anufac tured by Swan . The
basic un it is the 5S- 15 wh ich runs 15 watts in­
put. T he 55-100. S5-200. and S5-~OOA trans­
ceive rs em ploy plug-in fina l am plifiers with
inc rc a ... ing po wer hand ling ca pabilities of 100.
200. and 300 watts p.c.p. The 55-200 is rated
a t 200 wa ttv p.e.p . and c.w, input o n a ll bands
fro m ~o thru 10 meters. T he transceiver fca­
I un..'", full calibra ted v.I.o. coverage of a ll
frequencies in the above bands . norm al and
reverse -,ideband select ion. VOX or pu ...h·to­
ta ll o pe ra tion o n s.s.b.. se mi-b rea k-in o n c.w..
a 25 kHz cal ibra tor. c.w, sidctone, dual-ratio
v.I.o . tu n ing d ial. bread-banded " no tuning"
tran ...min er ci rcui ts . an effective receiver noise
blanker. " in fi n ite v.s .w. r." protec tion for the
output transistors. provision for a n external
v. f' .o . for ... pfi t frequency o pera t ion . and \V\VV
recept ion o n both 10 and 15 l\f}i z. T he SS-200
can be powered fro m a storage battery having
a no m inal vo ltage of 13.5 volts. or from the
Swan PS -20 power supply avai la ble as a n ac­
ccssorv. T he un it requi res the lise of an ex­
te rna l speaker or headphones. (A speaker is
built into the PS-20. )

Basic Ope ra tio n
Signal now through the S5·200 in the re­

cdve mode is shown in the block diagram o f

· c/ o CQ . 14 Vnnderventer Ave .. Port \Va sh­
ington. Y 11050.
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fig. J. The incoming vigna l is amplified by a
dual-gate MOSITL A t wo-gan g I'R[S[I.[CTOR

control adjusts the resonant frequency o f tuned
circui ts a t the in pu t and ou tput o f thi s arnpli ­
ficr stage. and is adjusted by the operator to
peak the amplitude of signa ls in the band being
used. The r .f. ampl ifier output is converted to
the 5.5 ~IH z in termediate frequenc y by m ixing
with the v.f.o . o u tput in a dual-gate MOSFET

mixer. IO n NO and 40 meters the v.f.o. fre­
q ue ncy i" 5.5 ~I Hz ubove the received fre­
quency. and on 20. IS. and 10. il is 5.5 MHz
bclow.v The m ixer output is a m plified by a
pair of pu...h-pull connected FETs to drive the
1.7 k Hz wide cry ... tal la tt ice filler . These F ET s
al -,o act a" favt act ing switches controlled by
the no ise bla nker detection and control ci r­
cu it ry . D ua l-ga te ~fOS I m s arc used as fi rst a nd
seco nd i.f. amplifier stages and as th e p roduct
detecto r . An l C aud io am p d ri ves a two -tran­
sb to r o utpu t stage.

In the transmi t mod e, signa ls no w as shown
in th e block d iagra m of fig . 2. The m ike input
is buffered with a FET so u rce follower. and
amplifi ed by an I e audio amplifie r. A d iode­
ri ng type balanced modulator mixes the aud io
and the output of a 5.500 1\1 Hz crystal osc il­
la to r to generate a d ua l sideband sup pressed
ca rrie r sig na l. Onl y o ne s ideba nd pa sses
through the crystal lat tice filter . This 5.5 MHz
s.s.b. signal is am plified by the same two stage
i.f. a m plifier used o n "receive," a nd is con-



Receiver
antenna V FO " fi g. l -Block diag ram showing signa l flow in the

55-200 duri ng reception.

Audio
R. F. 25kc Crystal

Prod. det
Aud io

AGC /A l C
amplif ier ca librato r amplifier

/0
AG e I

I. F.
external
speaker

amplif ier "

Rec~ iver IF
Filter dr iver 5.5MHl

T
rmxer .nd c rysta l

no ise swi tch f ilter ' 5.5MHl

Noise a vert
+ Bv.

Ca rr ier
b lanker Bla nking regulator ' osc illator "

pulse • Com mon to t ra nsm itt er

ver tcd to tra nsmi t frequency in an IC mixer.
The a m plifie r stage which fo llo ws the mixer
em ploys bandsw itch-selec ted circuits. broad­
band tuned to cover the indi vidual band in use.
All stages following th is stage are unt uned
broadband am plifie rs which cover the entire
3.5 to 29 .7 MH z range. The fina l am plifier
output is passed through a low pass fi lter tai­
lo red to the band in use, and switched- in auto­
maticall y by the bandswitch. Bo th the power
go ing to the an tenna. and the re flected power.
a re monitored to generate an a .l.c. contro l
signa l which regu lates the d rive to the fi nal
am plifier. T his provides the usual a .l.c. a .g.c.
type d rive contro l, and also protects the outp ut
transistors if the load impedance is far from
th e rated 25 to 100 ohms.

The mixing scheme used perm its the 5500
kHz crystal to be used fo r s.s.b. generation
when the " Normal" sideband is in use. ("Nor­
mal" being l.s.b. on 75 and 40, and u .s.b. on
20. 15. and 10 meters. ') A 5503 .3 kHz crysta l
permits opera tion on the "oppo site" sideband.
but the v.f.o must be manuall y re tuned to

keep the on-a ir suppressed carrier freq uency
the same.

c.w.
C .w. is genera ted in the r .I, stages. in con­

trast with some tra nsceivers tha t start the pro­
ce ss with an aud io oscillato r. A diode-swi tched
capaci tor pu lls the frequency o f the 5.5 1\1Hz
crystal oscillator in to the crystal fi lter pass­
band when the r ig is in the c.w. mode. The
keyed stage is the lC which mixes the v.f.o .
and 5.5 1\1Hz osci llator outputs to produce the
fi na l out put frequency. A keyin g transistor con­
trols the supply vo ltage to the mixer . The key­
ing waveform is shaped to produce an r.I.
enve lope r isctimc o f about I millisecond. and
a delay time of abo ut 5 ms. A sidcronc aud io
oscillator provides an aud ible keyed tone in
speaker or headphones. A pot o n the rear
pane l of the transceiver contro ls side tone level.
T he VOX circui try comes into pla y when the
operator wants to use the semi -break-in mode.
A sepa rate vo x c .w. DELAY contro l has been
provided so that the operator can choose a

•• the
• Common to rece iver TFig. 2-81ock d iagram showing signal flow In

55-200 during transmission. Receiver RY
antenna

Trans
tr...'Q

l ow pass ALC
Transmitter Broadba nd Pre d river filter dnectronet

m,..er drivef as:o;embly coupler- $$ - 15
lumper _ _
r-- -

Keyer I 1- '" 1 200 walt
VF O ' ~ Driver SS- 200 ALC

$haper amplifier

ALC

Aud io
CW ......

Sidetone 5.5MHz 15.5MHzl 1. F. Vo.
keymg crystal amplifier" cont rolamplifier oscillator

CW
filter "

sidetone Double Audio ....+Bv. sideband at
"JTo 5.5 MHz

e.. teenal ss.
speaker 8 volt 8alanced 5.5MHz Carr ier S"""h

regu lator ' modulator oscillator ' amp lifier
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Fig. 3-Mea sured dri ft characteristics at 2 1.1 MHz
The 200 wa tt amplifier showing the b road band
ferrite ma tching tra nsforme rs. The tra nsisto r studs

a re fa stened di rectly to the heat sink.

Receive mode

tun ing capaci to r. The 80 and 10 me ter bands
each has its own d ial scale. T he 40, 20, and
15 meter bands sha re the same "0 to 450"
scale . The sca les a re ma rked in 5 kHz incre­
ments on a ll bands except 10 meters where
the inc rement is 20 kj-i z. A ci rcula r scale at­
tached 10 the 6: I knob. a nd a ha irline, pro­
vide I kH z reference marks on 40 , 20, and 15.
They do no t help in determi ning the actua l
frequency, but do ma ke it easy to move up or
down in frequency a few kHz wit h precision .
A DIAL SET front pa nel contro l a llows the v.f.o.
freq uency to be tri mmed so that the 25 kHz
markers occur at the correc t po ints on the d ial
scal e. If rea sonable ca re is used in th is pro­
ced ure. it is possible to set the d ial to with in I
or 2 kHz of a desired frequency o n the four
lowe r ba nds.

The v.I.o , stab ility seemed quite adequa te
during many hours of ca sua l sideband opera ­
tion . To see just how good it wa s. tests were
run at an operating frequency o f 2 1. 1 :\1Hz
(a v.f.o . frequency of 15.6 J\ IHz ), The resu lts
of this test a re shown in fi g. three. A sligh t down­
frequency drift was no ted in the receive mode.
A nother curve was run in the transm it mode
with a c.w. key-down duty cycle o f 25%. and
natu ral convection cooling. The fin al a mplifie r
heat sink gets quite hot-hotter than normally
exper ienced o perating sideband. The dr ift in
thi s case was up-frequency a nd greater.

To see wha t magnitude o f d ri ft could be ex ­
peeted when la rge ext remes of ambient tem­
pera ture were cncountc rd , such as winter time
mobile opera tion where the car in terior goes
from co ld to wa rm in a short time, the tra ns­
ceiver was cooled to 32°F a nd then brought
into a 75°F room. A gradual down-frequency
drift of 1700 Hz was ex perienced in the rece ive
mode during the fi rst hour of th is rather severe
test.

The v.f.o . tun ing is smooth a nd d isplayed no
detect able backlash in the test unit. One rota­
tion o f the oute r knob cha nges the frequency
by ro ughly 100 kHz on the 80 thru 15 mete r

e
-~ 400

, ' 600-•z
> 1100
u•Z 800--

--
E
o--

The v.I.o. compo rtme nt with cover removed show­
ing the ma in tun ing ca paci to r on the left, osci lla tor
board on the rig ht, v.f .o. bandswitch section, and

the five v.j.o. tank circuits.
ho ld-in time on c.w, wh ich is d ifferent from the
ho ld-in delay he prefers in phone opera tio n.
\Vhile the rig \\,'. I S designed prim arily for those
who stress phone operation ( there is no pro­
vision fo r a nar ro w bandwidth crystal f il ter fo r
example} , care was obvio usly taken to offer the
best c.w, o pera tion po ssible without adding
significa ntly to the cos t of the rip.

V.F.O.
The 55-200 uses a bandswitched v.I.o . oper­

ating a t somewhat higher freque ncies than
found in most s.s.b. transcei vers. The v.f.o .
frequencies at the low edge of each band are
9 l\.1Hz o n 80 meters. 12.5 ~\ 1 Hz on 40. 8.5
MH z on 20. 15.5 ~ IHz on 15. and 22.5 MH z
on 10. There are five ceramic core inductors.
each with its own bandset a nd temperature
compensation ca pac ito rs. These v.f.o, " tank
ci rcuits" are individually switched into the v.f.o .
o sc illa tor c ir c u it w h ic h u ses a du al- gat e
M OSI' ET a s oscilla tor. T he osci lla to r itself is
fo llowed by two buffer stages. A two speed
drive (6 : I a nd 36 : I ) is connected to the ma in

Noise Blanker
T he noise blanker docs an excellent job o f

reducing. and in many cases actually elimi na t­
ing. ign ition noise a nd some types of power
line a rc noise. A wideba nd MOS I-ET amplifi er
ampli fies a ny broad spectrum noise pul ses a p­
pcaring a t the o utput of the receiver mixer.
T hey a rc rect ified a nd shaped into pul ses which
a re the n used to o pen-ci rcui t the path for the
noise pulses on thei r wa y to the c rystal fi lte r.
The ba lanced F ET noise switch is effect ive in
o pening the c ircuit ve ry rap idly without intro­
ducing switching tra nsient no ise into the sys­
tem. t\ fron t panel co ntro l turns the blanker
on and off a nd sets the th resho ld level. Using
a n e ffective noise blanker like th is one is some­
thing that must be tried to be apprecia ted. It' s
o ne o f those "so meth ing fo r nothing" th ings
that we are natu rall y skeptical of!

38 • CQ • March, 1975



bands. The inner (36: I ) knob changes the
frequency by about 17 kHz per rotation, which
is slow enough fo r easy tuning o f s.s.b. signa ls.
While not normally a pro blem, it was noted
that th ere is so me " play" in the bandswitching
mechanism which causes a shift in frequency
o f one kHz or so if the bandswitch is moved
through its range o f play.

Final Amplifier
The 55-200 reach es its 200 watt power level

by co mbining the output of two 100 watt push- .
pull linear amplifiers. All four transistors a re
bo lted to an XVz X 4% X 2 inch fi nned
a luminum heat sink which forms part o f the
plug-in amplifie r un it, T he r.f . power transis­
tors used a re man ufactured by T R\V. a com­
pany which produces a whole line o f transistors
designed spec ifically for h.f. linear amplifier
service. Broadband transformers at the a rn pli­
fie r input and output maintain a sa tis facto ry
impedance ma tch over the fu ll 3.5 to 29.7 MHz
ran ge.

T he 1N4005 d iodes and the low resistance
divider network provide the stiff d.c . bias
source required for linea r operation. The push­
pull transisto r confi gura tion minimizes eve n­
o rde r ha rmon ic genera tion. The switched low­
pass fi lters (on the main chassis ) complete the
harmonic suppression efforts. It is of course
possible to d rive an amplifie r of th is type into
non-linea r o peration just as one can overdrive
a tube amplifier . Excessive drive is prevented
in the S5-200 by monitori ng the output power
with a "direct ional watt meter" type circu it.
When the forwa rd power reaches a preset level
of about 100 watt s. a d.c. contro l voltage is
developed which red uces the ga in of the i.f.
a mpl ifie rs. thus preventing excessive drive to
the final. Even no rmal drive unde r conditions
of a bad load mismat ch could da mage the o ut­
put transistors. To prevent this from happen­
ing even with an infini te mismat ch (sho rt or
o pen ) . the reilected po wer is also monito red .
\Vhen the reflect ed power reaches 25 watts or
more, add itional gain reductio n vo ltage is de­
veloped. (25 watts reflected power in this in­
sta nce represents a V.S.W . r. of about 3 : I. ) Swan
recommends keeping the v.s.w.r. below 2 : I,
and as close to I: I as possible. T hey a lso wa rn
that any outboard linear amp d riven by the
SS·200 should have an input impedan ce in this
25 to IOO ohm range. (A ho mebrew fina l us­
ing a pa ir of 3-400Z grounded-grid triodes was
driven by the 55-200 with no problems. )

Wh ile the a. l.c. circuit limi ts the peak power
to a sa fe level , high ave rage powe r modes such
as continuous key-down c.w., RITY, or SSTV
will eventually overheat th e transistors unless
the heat sink is fan cooled. Swan recommends
that a "whisper type" fan be directed at the
heat sink jf key-down transmission is needed
for more th an three minu tes. T he im porta nt

The 200 wa tt am plifi e r showing the broadband
ferrite match ing transformers. The tra nsistor stud s

a re fa ste ned d irectly to the heat sink.

thing, they say. is keeping the hea t sink tem­
perature below 15HoF as measured a t the
tra nsistor studs. Since most hams do not have
the ca pabili ty o f me asur ing Ihis temperature
accurate ly. th is reviewer's suggestion is to play
it sa fe. Adjust operating pract ice and a ny fl ow
of coo ling air so that the heat sink is never
too hot to hol d onto continuously with the
fi ngers. The life of a ny power tra nsistor de­
pends on it s operating tem pera ture. a nd on the
number o f times it is cycled up and down in
temperature. The cooler a power tra nsisto r
runs. the longer it will live.

Swa n's warra nty covers sem iconducto r re­
placement for 90 days a fter purchase. with a
one year warranty on the rest of the uni t.
(Short ly a fte r the test unit was orig ina ll y
shipped 10 CQ. the power tran sisto rs fa iled
durin g a test. T he problem. Swa n sa id, was
fault y installat ion of the transistors o n the heat
sink. No problem was encountered with the
replacements.)

Powe r Supply and Accesso ries
T he 5S-200 requires .10 . I.C. power supply o r

ba tte ry capable o f delivering at least t I vo lts
at the key-down supply cur rent o f 20 amps,
and no more than 15 volts under no load con­
d itions. S5-200 specific atio ns are measured an d
guara nteed at a n input vol tage of 13.5 volls.
Power output will typica ll y drop by more than
30 % as the power supply is reduced from 13.5
to 11.5 volts. The SS-200 conta ins an interna l
8 vall regul ator which delivers constan t vo lta ge
to all low level circuits. includ ing the v.I.o..
so long as the inp ut voltage is above II volts .
Cur rent d rain on the supply varies fro m abou t
500 rna in the rece ive mode, to 20 a mps on
s.s.b. voice peaks a nd key-down c.w. operat ion.

One mea ns of powering the S5-200 is the
Swan 1'5-20 power supply ava ilable as a n ac­
cessory. T his supply is ca pa ble of de liveri ng up
to 20 amps at a regulated + 13.5 volts. Four
2N3055 power tran sistors function as ser ies
regulators, but the heat sink temperature rises
rapidl y under key down conditions. Forced air
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cooling of thi s heat s in k is a lso required for
high duty-cycle modes of o pera t io n. a s we
found out when o ne o f the power tran sistors
fail ed after') minutes of ke y down o pera tio n .
This un it ha s a bu ilt- in fro n t-fac ing speaker
wh ic h deli vers good co m m un ica t io ns qual ity
audio .

M an y users will ",'ant to ta ke a d va n tage o f
the 55-200's a b ility 10 o pera te efficie n tly from
battery power. A 12 vo lt a u tomobile sto rage
bu tte ry co upled w ith a n a .c .cope rutcd cha rge r
is one way o f po wering the unit in the shack.
and having a n e mergency po we r so urce at the
same time . The 55-200 wa s tri ed o n ba ttery
power with the ex pected good results. To
st re tc h ba ttery life in a rea l emerge ncy. the
55-200's powe r a m pli fie r could be removed and
a jumper substit u ted . conve rt ing the t ra n sce ive r
in to a n S5-1 5 prod ucing 5 wn n -, o ut pu t.
A verage su pp ly c u rre n t in th e s.s.b . mod e is
approx imatel y XOO rna for the 55-1 5. ve rs us 6
amps fo r the 55-2()() .

In add ition to the PS-20 po w er su pply, Swan
o ffers two othe r accesso ries . The 55-2m'! ex­
te rna l v.f.o, plugs into the accessory ja ck at
thc rear o f the 5S-2()(). and pe rmi ts sp lit­
frequency operation w ith reception o n o ne fre ­
quency in a band. nnd tra nsmiss io n o n a no ther.
The SS-1 6B filt er is an ex t re me ly steep-ski rted
16 po le crysta l la tt ice filter. ava ilable to re place
the sta nda rd filt er. The 6db/60d b sha pe facto r
of the SS-16B filt er is given a s 1. 2X vers us 1.7
for the sta ndard filt er.

Con st ruction
The 55-200 a nd P5-20 cab inet s arc ste el wi th

a combi na t io n of b lack wr ink le a nd smoo th ly
fin ished b lack su rfa ces. Some in ternal a nd Irim
part s arc a lum in um . The If -shaped case to p and
sides can be removed by removing four screws.

The fron t pane l com ro t-, arc the two-speed
main tuning cont ro l. dial se t. power on /off a nd

A view of the 55-200 with cover rem oved showing
th e ma in circuit boord, th e VFO e nclosure ot the
left recr of the ph oto , and the 200 wott solid -sta te

a mplifier ond heo t sink o t the ri g ht.
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a.f. ga in, r. f. ga in. bla nker ofT a nd level. C. W.!
Normal Sil l Opposite 51! mode switch, band­
sw itch , v.f.o. se lecto r. prese lector , mike gain.
PT f / VO X sw itc h. VOX ga in. a nt i-VO X ga in ,
ca libra tor o n /off. a nd c .w, dri ve . The mike jack
(3 -ci rc u il. 14 inch. " pho ne" type ) a nd key jack
t z -circuh. 1,4 inch . "phone" type) a lso a ppea r
on the fron t pane l.

In terna l con trols a rc s.s.b. VOX de la y, c .w .
VOX dela y. Sv mctcr sens itivity . and calib ra to r
zero-heat.

Dou ble sided PC board s arc used for thc
la rge r r. f. boa rds where the shie ld ing effec t o f
la rg e ground plane areas is useful. All PC
hoard s arc the e poxy-g lass type . Dimcnsions
o f the 55-200 a rc a pprox ima tely 12 1;2 "w, X
6"h X 13 "d . Weigh t i\ P) pounds.

Performance
So m e of CQ's tes t data ha s a lrea dy been

g iven in ot he r part s of th is review. The rest o f
our fi ndi ngs follo w.

Swan spec ific s a m in imum input le vel of 200
wut t -, p.c. p.. o r 200 wa tt s d .c. on c.w.. but
do cs no t spec ify a min imum effic iency or o ut­
put le vel. T he u nit was te sted in the CO la b
a nd fo und to de live r 130 walls C.\V . o ut pu t
power o n a ll bands. a nd 110 w. p.e.p. o n s.s.b.

Other S wan specifica tions (wi th CO's m e a s­
urem e nt s i n parenthese s) a re : Rl.cl.IVI R SU'';S I­

I I\TIY : 0 .5 micro volts fo r S + N /N of 10 db
10.5 }J. v ). hl M,I . R LJl CTlO~ : - 55 db at 30
~I H z : - 75 db at 3 ~ I Hz I-54 at 29.5 ~ I Hz :

- 90 a t 3 .5 ,'\ I Hz ). C RYSTAL F ILT LR S II AI'[

F ,\ CH )R : 1.7 ( 1.7 ). DI STORTION: Do wn a p­
pro x im a tel y 30 db. C \ RRII:I{ S UI'I'RI SSION:
G rea ler tha n 60 db 160 db l.

S vs.b. operat ion wi th the SS-20() was a
pl easure in bo th fixed s tat io n u sc. a nd w h ile
o perat ing porta bl e fr om a 12 vol t ca r battery .
It clearl y de monstr a te s tha t the J a y of the a ll ­
so lid-s ta te 200 wa ll t ra nsceiver ha s arr ived. The
a mpli fi er hea l sink te m pera ture r ise in no rmal
s.s. b. ope ra tion is fai rl y 1mI,' . even wi thout fa n
coo ling . T h C' f reedom fro m tran sm itt er tuning
a nd tun cup i\ ap precia ted . The VO X is qu ite
su ti s fuc to r y if yo u a re n o t o ne o f t ho se
bothered by the sound of th e re lay click in g .
T he a .l.c. c irc u it effect ive ly preven ts flattopping
whe n the r ig drives a loa d of the proper im ­
peda nce. \V h iJc v.f'.o . dri ft cou ld be a nuisance
u nd er condi tio ns of chang ing tempera tu re. it
was not a pro blem in no rmal s.s. b. o pera tio n
o n 75 . 40 a nd 20. The c rysta l filt er bandwid th
is wide enoug h to g ive good qu al ity a ud io
response . ye t stee p s ided e noug h to give good
re jec t ion of adjacen t c han ne l s igna ls. T he per­
for mance of the adjustable th reshold no ise
b lanke r is exce llen t.

The " Prel im ina ry O perat ions M a nual" sup­
plie d with the un it is inform a tive and fairl y

[Continued on page 63 )



I N response to govern ment-wide efforts to re­
duce o pera ting cos ts and conserve ene rgy . the
National Bureau of Standards is conside ri ng
various a lte rnatives for o pera ting sta tions W\VV
and W\VV H. Interested listeners to these ... tu­
rions arc bein g asked to provide information.
via the lear-o ff questionnaire on these 1\1, 0

pages. which will help set priorities and guide
decision-making processes with respect to these
services. Examples o f poss ible changes include
the el imination of some broadcast frequ encies
from W \VV and /or \V\VVH or reductions in
transm itted power on some frequencies,
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LOW·LOW POWER OPERATING

BY ADRIAN WEISS,* K 8E E G

Solid Slate V.F.O. Design Noles
With the QRPp Transmitter Design Contest

underway (see December issue for announce­
ment) , I hope that man y of you are looking
around fo r circui t ideas. It seems only appro­
priate that the QRPp column be devoted to
aspects o f design . Since the v.f.o. is usuall y the
firs t problem encountered by the designer, that
see ms a good place to begin.

V.F.O. Transislors
The choice o f transistor o r F ET used in the

v.f.o. oscillator stage is important in achieving
a stable circuit. The device cha racteristics wh ich
a re impo rtant are: fT' beta o r forward gain
( transconductance for FET's ) , output capaci­
tance, power dissipating rating, and therm al
resistance figure.

A widely accepted rule of thumb ca lls fo r
selec tion of a device with an fT of ten times
the o pera ting frequency. Due to the large sup­
ply o f v.h.f. a nd u.h.f. devices, there a re quite
a few that fill th is requi rement, H igh gain is
ano ther requireme nt. Oscillation can be readily
a tta ined in most circuits with a high f.r, high
b~ta device. Spec sheets for F ET's do not pro­
vide an for figure . but merely speci fy v. h. f o r
u.h.f. as th e upper frequency limit a t wh ich
the device exhibi ts gain .

The output ca pacitance of the device should
be low at the o pera ting vo ltage to minimi ze

*2 13 Forest Ave.. Vermi llion . SD 57069 .

the effects of junction capacitance upon fre­
quenoy stability. This is partiy dependent upon
the device itself, and upon operating conditions. '
as IS the th ermal resistance figure. Cross indi-
cates the impor tance o f thermal resistance
characteristics as a design consideration'! In
any functioning device, power is d issipated as
heat which directl y a ffec ts operat ional charac­
teristics, pri ncipall y junction capacitance, gain,
and fT' In Cross's "figu re o f merit" evaluation
technique, a device is rated to its fT a nd beta,
and inversely to its output capacita nce, the d.c.
power input , and the thermal resistance figure.
Assuming cons tant operating condit ions (say
5.3v a t 1.lma em itter current == 5.8 mw input),
the device with the lowest output capacitance
and the rmal resistance figure, and high est f
and beta, will be superio r as a n osc ill ato r
device with respect to frequency stab ility as it
is affected by internal charac ter istics o f the
osci ll ato r transistor. The "top-five" devices ac­
cording to Cross's system a re : 2N 114 1 (merit
= 400 ) , 2N91 8 (merit = 154 ) . 2N963 (merit
= 150 ) , and th e 2N700A (meri t = 11 0 ) .
More recent devices could probably be found
to better these. The M PS65 14 which has ap­
peared in a number of recent design s has both
higher f T and bet a than the 2N 1141. but its
thermal resistance fi gure (0 .375"C/ mw vs.
O.l "e /mw ) is higher, as is its output capaci­
tance (4 pf vs. 2 pf) . A search of the spec
sheets probably would turn up so mething bet­
ter than both .

The above cons iderations appl y to FET's in
v.f.o. circuits. The high input impedance of the
FET makes it particu larl y attract ive in v.f.o .
circuits. Th is minimizes loading o f the v.f.o ,
tuned circuit. FEis a re noted for their excel­
len t power handling capabi lity. and spec sheets
do not include the rmal resistan ce figures . Quite
a few v.h.f . and u.h.f FET's a re avai lable and
have founJ use in v.f.o . circuits, including the
H EP802. MI'FI02. 2N44 16, 3N1 28. and others.
Han chett's paper rem ains the classic on use
o f FET's in v.f.o , c ircuits.

B+

B

R,

'1
RF C

56K 100 I '
1()()()p1 =

A V
HEP55

~ ~, '- ...,
V I.-c, l2O{)p' R,

" 15K
C,

~""l000pf iooo Output
to b uffer

1()()()

."- -L

Fig . 1 - A Colpitts oscil­
lat o r (f ro m th e ARRl
Ha ndbook. 1972 ed., p.
169>' C, when connected
a t A s ho u ld b e a low
value (c p p rc x. 15-30 pf) ;
for when co nnected a t B, 7MH
a higher va lue (150 pO
is needed to prod uce the
some bo ndsp reod. I I ==
0.68 - 1.25 ~h slug tuned

for 7 MHz.
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Fig . 2-A Hartley osci lla to r. CR is a fa st swi tching d iode <l N9 14) to clip positive pea ks of cycle
to reduce ha rmon ic currents and stabilize bios. L. & L~ a re approx. 4:1 ra tio. Both wind ings a re

in the sa me di rection a nd twist.

II Operating Conditions

In genera l, a primary design objec tive is to
kee p osci llato r dissipation at as Iowa level as
possible to avoid junction tempera ture rela ted
freque ncy dri ft. Even (he most inherently cir­
cuit configurations can drift if operated at too
high a power dissipation level. Very lillie j\

achieved by "pushing' the oscillator device. A
survey of published sol id-state designs ind ica tes
thai power dissipation is in the neighborhood
of 3-lOmw. with collector /drain voltages rarely
exceeding 9 v.d.c.-with most operated a t about
6v.d.c.- ;:lt a few rna current. Such power levels
allow ready oscillation and adequa te output to
la te r buller-amplifier vta gcs.

D ifferent oscillator circuits have some specific
req uirements. In genera l. bipolar devices have

Brice Anderson, W9PNE, with his " Sucre ts Spe­
cial" Q RP" rig Heatu red in The Milliwatt, Apri l,
1973, p. 9 ) with about 150 mw output from a 9
volt batte ry, W9PNE' s ex ploits wi th super- low
power ha ve been noted in ea rlie r co lumns. A
rund own is: WAS & 32 DXCC a t 280 mw out.
pu t; 37 WA S & 9 DXCC wi th 100 mw outp ut; 27
W AS & 4 DXCC with 50 mw outpu t; and 11 WAS
& 2 DXCC with 25 mw output. During the ARRL
160 Te st, he worked seve ra l stations and a new
OX country (!) with 200 mw outpu tl Incide nta lly
he ran up 248 QSO's in the 160 Test With 3.5
watts output, including KV4, HH, T12, & 2F-1.
Bruce uses pla in old sing le wire antennas to

a ccomplish these fea ts.

appeared in the Colpitts and Clapp ci rcuits
(see Fig. I ). Bias resistors R1 and R~ will va ry
for different dev ices and should be determined
experimentally. A specific bias level will en­
hance stability. In o scillators intended to cover
a wide range of frequency (80-1Om or so) .
the feedback circuit (Figure l . C 1 and C~) may
be a source of ditliculty. values large enough
for low end of the range may make oscillation
at the high end difficult or impossible. even
when u.h.f. devices are used. This is true of
the Cla pp. Colpitts . Vacker. and Seiler circuits.
T he Hart ley (sec Fig. 2 ) utilizes inductive
feedback and will u-ually o scillate up into the
v.h.L region with a u.h.f FET . The feedback
tick ler should he as smal l as will permit healthy
osci llat ion. D.c. bias can be controlled wit h R ,
if devired. A multi ban d v.f.o. using th is c ircui t
appears in reference 3. The prim ar y to tickl er
ratio worked ns high as .5 : I on the low end .
A later version operated on the half-frequency
through a doubler to make temperature co m­
pensation easier. a\ well as increase v.f.o, iso­
lat ion and decrease "pulli ng:'

A prime co nsideration is supply voltage regu­
lation. Generally. a single zener diode is used.
but when operation with weak ba tter ies and
the resulting load-no -loud voltage swing is con­
templated. double zcner regulation is advice­
able. as in reference 3. For best result s. the
zcnc r should regulate the oscill ator stage itself.
rather than all stages in the v.f.o . Dropping
resistors should he selected so that the zcner
draws about Sma. This provides an adequa te
hedge agai nst changing supply voltages under
load.

By-passing and fi lter ing the d.c, supply line
is essentia l for obtaining ad equate r.r. isolation
from la ter amplifie r stages, If r.f. from later
stages reaches the oscilla tor through the supply
vo ltage line. it will very noticeably affect fre ­
quency stability. In many cases where home­
brewers attribute excessive key-down frequency
pull 10 poor supply regulation. the problem is
ac tual ly inadequa te isola tion o f the v.f.o. from
later r. f. stages. ~linim llm pract ice is inse rtion
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Fig. 3-A Vacker Oscillator. l it Cw ill e & C, resonate to desired freque ncy.

o f an r.f. choke plus by-pass capac ito rs in the
B+ line; preferably, it should en ter the v.f.o .
enclosure through a feed-through capacito r.
The collec tors of unt uned butler-amplifier stages
foll ow ing the osci llato r sho uld be adequately
bypassed ami iso la tion enhanced either th rough
a n r.f. choke o r sma ll va lue resisto r ( 100 ohms
or so ). Output from the v.f.o . sho uld be
through shielded cable which is grounded at
bo th ends.

Temperatu re com pensat ion in the osci lla to r
tuned circui t. and in the v.f.o . housing, is cru­
cial to d rift-free o perat ion. At min imu m, the
v.f.o . enclosure should be dra ft-free. T he
thicker the enclosure mater ial. the longer the
therm a l delay and hence the less effec t ambient
tempe ra ture var iants have upon frequency sta­
bility. Ambient tempera ture va ria tions will a f­
fect the tuned circu it more quick ly if the
enclosure IS ve ry sma ll. Loosely stuffi ng the
space left in the enclosure with fiberglass insu­
latin g material increases tem pera ture iso la tion. '

Beca use an ideal enclosure is usually be yo nd
the average homebrewer, temperatu re com pen­
sation o f the v.I.o. tu ned ci rcuit is necessary
and not very d iffi cult . It should be the fi nal
step 10 construc tion. Once the v.f.o . is com­
pleted and in the enclosure, the ra te of therma l
drift (a lways downwa rd in freq uency ) ca n be
no ted by movi ng a small light bulb to with in
about a ha lf-foot from the enclosure. A rough
graph can be used to monitor the decrease in
dri ft vs. time whi le diffe rent combina tions o f
N IOO o r N750 di sc ceramics a nd fixed capaci­
tors arc substitu ted for a n o rig ina l fi xed capa­
citor in the tuned circuit. Once drift takes a n
upwa rd d irection, too m uch com pensation has
been inser ted, and a slightly smaller N tOO or
N750 should be used . D eM aw cautions against
the use o f silver micas in the tuned circu it
because o f heat ing caused by circulat ing r.f.
currents, and calls for the use of polystyrene
types instead, which are very stable with re­
spect to changes in ternperatu re.> A t least, one
should use NPO d isc ce ramics. With a bit of
patience, the above process will lead to a corn-

bina tion of N750 and fi xed capaci tance tha t
will slow thermal d rift to a negligib le rate .
Luck helps a bit. A Vacker circu it used in a
20m transm itter by this writ er was dr ift com­
pensa ted by the above manner, and the ultimate
result was about 300 Hz drift with a tempera­
ture shift o f 65- 110 degrees F. In practical
cond itio ns, it is rock-solid (see Fig. 3 ) .

We're out o f space thi s mo nth . but we'll
continue with these design notes in fu ture
co lumns.

QRPP NET

Sessions are T uesday evenings a t 2200 EST

( Wednesday, 0300 G MT) on 3540 -;- SkHz,
KXE EG /ll will call fo r check- ins for first fi f­
teen minutes, and then go down the list fo r
station-to -statio n calls . Those no t wishing to
fo llow this route are invited to move o fT fre­
quency and call CQ Q RPP. We'll make th is
time and frequency the officia l Q R Pp calling
session everyday for those who wish to use it.
Argonaut Clubbers will use the T uesday even­
ing sessio n unt il o the r plans a re devised.

Hope to see many o f you on the a ir.
73 , Ade, K8EEG !l\
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BY HERBERT S. BR IER,* W9EGQ

Renewable Novice C.W. And
Phone lice nse s Proposed

Chances are that. if your Novice license has
over a year to go. you will be able to ren ew
it when it expires and eve ry th e years the re ­
after. if you wish. If it wi ll expi re in Ie....'. than
a year, yo u will probabl y have to wai t for a
couple of months before you can apply for a
new, renewable ovicc license. T hese possibili­
ties are the result o f a proposa l by the Federal
Commu nications Co rnmisvion to make the No v­
ice license a 5-ycar. renewa ble license . T he
proposal is one of ma n}' included in FCC
Doc ket ' 20282 released in December. The
docke t. which di vides the a ma teur spec trum at
29 l\I Hz into two parts- the Short-wave o r
High-F requency se r ies he lm!" 29 ;\1Hz. and the
u.h.f.l v.h.f. se r ies above 29 ;\ I Hz. w ill a ffect
all present ly-licensed and prospect ive amateurs.

The present No vice. Genera l. a nd A dvanced
cla ss licenses will be mod ified so mewha t and
govern o perat ions o n th e lower frequencies :
and a new Co m mu n icato r. a modified Tech ni­
cia n . and a new Ex perim enter license wi ll gov­
ern the u .h .f.lv.h .f. spec trum .

The Communicator Licen se
The pro posed new Commu n ica to r license i-,

the FCC's answer to th e many requests for ;;1

no -co de amateur phone license. It propo ses to
authorize f.m . (F3 ) ph one o pera tio ns o n the
amateur frequencies above 144 " 1H z wi th a
maximum transmitter powe r inpu t of ::!50 \\i ;;IUS .

Applicants for th e license will qua lify for it
b y passing an elementary " ritt en te... t co ver ing
amateur regulations and v.h.f.Zu.h .I, phone
techniques. The exam ina t ion will be conducted
by mail under the su perv is io n o f two vol un teer
examiners. a nd the license ,v·ill be for five years
and will be renewable . \Ve em phas ize that the
Communicator examination breaks with U nited
Sta tes amateu r trad it ion by o mi tt ing a co de
test.

Besides ex tending the o vice license term
from two to five years a nd mak ing it renew­
able. the new pro posa l boosts its power limit
from 75 watts to 250 watts inpu t. The Novice
license will still authorize c.w. privileges in the

' 385 John son St., Gary, Ind. 46402.

46 • CQ • Ma rch , 1975

present No vice ...egments o f the 3.5. 7. 21, and
2H-"- lhz bands. a nd its examina tion wi ll re main
a 5-w.p.m . code te st and an e lementary written
test cove ring amateur regula t ion s and tech­
n iques conducted by mail with the a ssi... ranee
o f volunteer examiners.

A signi fica nt tightening of the rules gover n­
ing a ll amateu r licenses issued by mail is
ev iden t in the FC C docket. Two wi tnesses will
be requ ired. both ove r 21 ye ars of age a nd
neither rela ted to th e applican t. At least o ne
of the w itne ...scs must have a licen..e hi gher
th an the o ne being applied fo r. E xtra. Ad­
vanced. and G eneral class licensees may act a s
principle exami ners fo r th e No vice exa m ine­
rion : a nd Ext ra . Experimenter. and Technician
licenses for Comm unica to r ex a mi nat io n.... each
a.... ivted by ano ther licensed e xa mine r.

Another sign o f the tighten ing of th e by-mai l
proced ures is the change of the T echn ic ian
license from o ne ro utine ly issued by ma il to
o ne obta ined by go ing to ;;10 FC C office and
passing its 5-w.p.m . code test and wri tten test .
If the applicant is physicall y d isab led or lives
more th an 175 mi les from the nearest estab­
livhcd FC C office . however. a ll clao.cs o f li­
cc n-cs a bo ve the No vice a nd Com m un ica to r
classes wi ll be obtainabl e b y mail. But if th ey
a rc so obtained for an y reason except di sabilit y.
th e licensees mu ... t appear at an FCC otlice and
pa 'i'i the a ppropriate examination before an
officia l exam iner ,vithi n five yea rs: otherwise.
the licen ...e will not he re newed . F urth er more.
if the licensee moves w ith in 175 m ils of an
cvtubfivhcd exam inat ion point or if a n ew ex­
a m ina t io n point i'i esta b lished within 175 miles
of his add ress. he will have one yca r to pa ss
the exam ination before an official exa m ine r . o r
the license w ill be ca nce lled . Licen..cs issued by
mail fo r reasons o f d isabilit y will be renewed
indefin itely. as long as th e disab ilit y lasts.

Space docs not permit d iscussing o the r pro­
posa ls not o f im med ia te co ncern to begi nn ing
a mateurs. except 10 mention tha t th e propo sed
E xperimente r class Iicen..e will authorize a ll
amateur privi leges above 29 M Hz. Its exam i­
nation wi ll convict of a 5-w.p.m . code test and
an Ad vanced type written exam .

All of the proposal s a rc subject to change.
and it will pro bably be a m inimum of over
!'oi x month , before they a re ado pted in a ny
form . Pro bably th e best way to meet the chal­
lenge of the docke t is to t ry to ge l your G en­
c rnl or Advanced c lass license befo re th at time.
Yo u w ill then reta in a ll or mo st of the T ech­
nic ian a nd Experimenter priv ileges when the
new rules go into effec t witho ut tak ing more
test s .

Using Q and Procedu re Signa ls
The other day. I ran across a discussion on

wh ether it wa s wise to usc Q signa ls and other
procedu re signa ls origina lly designed for radio-



telegraph operation on phone. Actually. the
most important considera tion in using these
signals is not on what mode they are used but
whether they ma ke comm unications easier o r
more accura te. U nfor tunately, they do neither
as used by many o pera tors. For example, how
often have yo u heard o r made a transmission
so mething like "W N IABC DE WN9XYZ R R
R R. SRI missed UR name and MI signa l
repo rt. ORM is bad here. Please repeat your
QTH . . :.?

There are severa l common errors in tha t
example. One. the procedure signal " ROO means
no th ing more nor less than " Received" or " 1
acknowledge reception of your transmission:'
Therefore. the transmission sta rts out . " 1 copied
everything you sen t. 1 copied. 1 copied. I
copied. I did not copy." And " QR ~ I is bad
here" doesn't say anything more (han "OR ~f"

by itself. which means "I am troubled by
inte rference." Simi larl y, " Please re peat your
QT H" takes longer to send than " QT H" T"
which means. " \Vha t is your position in la t ti­
tude and longitude (o r by a ny o ther indi­
cation) T'

T he point is that a 0 signal a sks a question
when fo llowed by a quest ion mark and makes
a state ment when the qu est ion mark is omi tted.
Thei r meanings a rc listed in the Call Book,
ama teur rad io handbook. in the booklet H o w
10 Operate {III Amateur Radio Stat io". included
in the Gntcwuv to A matcu r Radio {License
Monuat, ctc .) from ARRL. and on the fro nt
cover o f A RRL log books. Therefo re. there is
not mu ch excuse fo r using them inaccu ra tely .

News And Views
Richard Fitllpia k, \VN'9tD\\', 40-l. Erie Ave..

Sheboygan. \Visconsin 5308 1. takes exce ption
to the sta tement by \VAODXZ in the Novem ­
ber. I97-l.. NOVI CE SIIACK that Novices ca n 't
work DX by calling "CO." " 1 have about 60
countries in about the full two yea rs with my
Novice license. xt ost of the time. I ca ll "CO
D X: ' a nd I'd say that I have worked about
90 per cent of my DX tha t way. I run a
FrDX·401 into a a -clement triband beam tip
60 feet on 15 meters. a au-meter dipole o n 40.
and a " long wire" on 80 meters:' Our comment
on the matter is that the advice most U.S.
amateurs ca n work more OX by calling indi­
vidual slat ions than by calling "CO DX" is
based on the U.S. sta tion having an average
signal. and that most DX stations ra ise too
many U.S. signa ls on their own CO's to call
individual stations fo r rout ine contacts. But
\V 9LD\V's a -clement beam. 60·feet h igh is
no t your average Novice antenna and probably
makes his signa l an "S" unit o r two above the
average Novice signal. When you work Ann.
W N2WXT . Fred. WII2WYN (fo rmer ly W N 2­
FLT) and Bob, WN2WXY. you a re working
graduates of a mini-course at Maple H ill H igh

luis Plinio Caamano, HI8lC, Apartado Posta l 88,
Santo Domingo, Domi nican Republic, wins the 1·
year subscri ption for CO Magazine in our
Monthly Photo Contest. luis is active from 1.8
MHz to 148 MHz. He use s a Heathkit 58·301
rece iver and SB-401 tra nsmitter and 5B·220 KW
amplifie r feeding inve rted V antennas for the
lc wve r frequencies and a Hy-Gain TH·4 tri-band
beam for 10, 15, a nd 20 meters. He is very
active o n the Novice bonds to give Novices a
OHIO contact. QSl direct or via W2KF. If you
wo nt to en te r our Monthly Photo Conte st, se nd
a sha rp picture (p refe ra b ly block and white) of
yo urself and sta tion and some de tai ls about yo ur
eq uip me nt and amateur ca ree r in core of He rbe rt
S. Brie r, W9EGQ, 385 Johnson St., Gary, lnd .

46402 .

School . Cavt leron. N.Y.. conducted by John F.
Ki enzle, \\'A2 LJ O :'\". RD # 1. Nassau . N .Y.
12123. Social Science teacher assisted hy J\ I.
WU2C(;N. T he ...e " r nmi-cour...cs" arc a corn­
pnra ti vcly new idcu in schools ac ross the
country. Contact \VA2UO N for more in fe r­
mario n o n them . .. Lurry Cotartu. "'''9~1;r...s.

Skokie . III.. has been shaking up the "troops"
by operating his father's Novice statio n. \VN9­
PR Q. outside the Novice bands (phone and
c.w.) by signing both calls- \ V 9PRO / \VA9­
~I ZS-t he re fo re his father's call has worked
12 states a nd five countries outside of the
Novice bands. legally. too. It seems 10 ti S to
be doing th ings the hard way. but it shows
La rry really reads the fine prin t in the FCC
regulations.

Ilob Fields. WN6WUW. 1I0x 884. EI So­
brunte. Ca lif. 94803. uses a Heathkit A pache
transmi tte r and a Hammarlund HQ· 170 re­
ceiver in conjunction with a H y-Ga in 18·AVT
vertica l antenna. The antenna is mounted on
the roof of the shack. Thirty-one stales a nd
Canada a nd Me xico are his totals o n 80 and
40 meters. Bo b is 26 a nd is an Invento ry Con­
troller fo r a chemical company and is a Busi­
ness Administration major at San Francisco

[Coll t i nued Oil page 63 ]

March, 1975 • CQ • 47



The CQ OX Award Program

C.W. OX

C. II'.: \\'61'1'-320
'!xS.S.H.: 1'1211 1'·320

('om p lt>l(' I'ull's and application f o r m s fo r t he CQ
Il X A""'III'II n roxrum may " l ' oht ainl'(1 hy l<{" m li n ll II
hus inl 'ss l<i7. l'. s l' lf ·a lld ' ·l':'ll<t-. I s tHm lllOf I envelope to nx
Ed itM. P .O. Box 127 1. Cov ina CA fl1 722-USA .

2 X55B OX
:~ 7 .'l XE~MX 380 U A·tCO
:n!l K liA (~ V 3S l... U L7NW

:Ul:! WBi .I .J N

Endorsem ents

171 ......0K IAE HIin K!;:.; '"

in th is co ntest 10 deve lop D X pedi tion operating
p ractices as fo llows:

1st Pr ize- T hree (3 ) years subscr ibt io n to
I.IIJXA Bulletin,

2nd Pr ize-s-T wo ( 2) years su bscript io n to
LIDXA Bulletin.

Jrd Pr ize- O ne ( I) yea r subscript io n to
LID X A Bullet in,

\Vinners will be anno u nced in the first June
issue of the Long Island DX Bullet in and o ther
...e lec ted amateur pub licat ions.

Entr ies sho uld be rece ived by th e Lo ng Is­
land D X Asso ciat io n as ea rly as po ssible
in M a rc h to be co n si d e re d . T he en t rie s
sho u ld be sen t to: L1 D XA . P.O. Bo x 73. West­
bury. New York 11590. U.S.A .

OXing From New Hebrides
The follo wing acco unt o f \V6N J U's o peration

from New Hebr ides as YJ ~G S appeared in
Til l' World Radio Nl'II·.\· fo r Janua ry 1975 . T he

T li E co ntes t seaso n is now in full swing and
ho pefull y we ca n all work so me goo d D X in­
ch id ing a few new countries or prefixes! Don't
forget the WPX Co ntes t which will be held
on Ma rch 29 -30 this year. Q ui te a few specia l
prefixes a re normally act ive in this SS B Co n­
test. G ood luck and do n' t forget to su bm it
yo ur log to CQ if you are act ive in the WPX
Corucvt.

BY JERRY HAGEN,* WA6GLD

" P.O . Hex 127 t. Co vina. C A 91722

The WAZ Program

Single Band WAZ
20 Meter Phone

-l ...... L U IB A H

5.5.B. WAZ

C.W.-Phane WAZ

Phone WAZ
!i02... ... I RL E L

Compll'te r u les f o r t he S inKle Ba nd " 'AZ P rogram
arc shown o n P KS. 57-;;8 o f t he Dl'c ~'m"\'I" , I fl 72 issue
o f Ct} , Com p lt>t e rules fo r reg u lar- \VA Z m ay Ill' fou nd
o n 111lS . fi4 '66 o f t h e .L un e, 1970 j !l.!lUl' . A p p lica t ion
bla n ks a rt' rep r int s of thl' r ules fo r a ll \\' AZ a wa r ds
m HY IM:~ obtained by ltl,ntlinK a s f.> l f-1HIIi I'l's st-.1, stRm p t'd
e nev elono to the A salst ant. DX Ed itor, P .O, Bo x 20;;,
wt n ter Ha ve n , F L 33R80.

l:! l l W ;;J LR/TF
12 -1 2 I .\ liGO G
12-13 I)t . ti QT
12 -1 -I n.r 3II J
12.J ;; n.J 6X G

379:! EA4 l\-1Y
3793 DLtinN
379 1 J A2I U
37!l;; DM3PQ()
37!lli U y ;,OQ
3797 UB~NS

37!lS U Kfl il AC

12:Hi J A 2A A Q
1:!:li I.UI IlA H
l:!:H ITfl A Z S
1:!3!1 Y U 20B
12-IO w;fO VL

:178;; K ti1' U I.
37R ti WA.JLD M
3787 W3I1 CW
3788 S P 9UJI
37R9..~ . .•W 4QQN
3790 YU2B O P
:J791.. \\'7G Yp

Gary, YJ8GS is show n a t the beg inning of the
1974 CO CW WW OX Contest. The specie! OX
Hat brought 2500 QSO's in the co ntest I Q Sl' s g o
to Gary's home co li , W6NJ U in Fa ir O a ks,

Ca lifornia.
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CQ DX AWARD HONOR ROLL
The CQ OX Award Honor Roll recognizes those DXer l!l who ha ve submitted proof of confirma t ion with
276 or more cou ntries for th e mode indicated. The ARRL DXCC Country List, L ESS DELETED
COUNT RIES. is used as the cou ntry standard. The total nu mber of current cou nt r ies on the DXCC list
as of this listing Is 321.

W 6PT 320
K6EC ....•...........816
W 6ID 316
W8KP L 314
W 8LY 310

TI2HP 320
W2TP ........•.....820
W2RGV 319
PL90H 818
lIJAMU 318
WA2RA U 818
W9ILW 818
K2FL 317
W4EEE 816
W 4NJF 816
SM5SB 815
W8AZD 815
W41 C 815
W4SSU 815
W 6EUF 315
W 6REH 315
I8KDB .•............314
IT 9J T 314
VE3MR 314
W3NKM 314
W 6EL 314

W4IC 309
W4 YWX 309
W9DWQ 305
ON4Q X 304

W 6KT E 314
W9DWQ 314
W 9JT 314
F9R:rt1 313
G3FKM 313
I 8A A 313
SM6CKS 313
WA 2EOQ 313
W 2Q K 313
W 6RKP 313
K6W R 313
K4MQG 312
F 2MO 311
IIZV 311
18YRK 310
W 6NJU 310
ZL3NS 310
ZS6LW 310
W 3DJZ 309
WA 6MWG 309
W 6YMV l:I 09

C.W.
W jlAUB 304
W 6ISQ 803
K6LEB 802
VK3A HQ 801

2xSSB
K4RTA 308
W9KRU 808
V E8GMT 807
K8G KU 307
K 6E C 807
F9MS 806
WA8IKK 806
W9QLD 806
XEIAE 806
OZ8SK 806
K H6BB 806
ZLIAGO 805
V E2WY 804
W 2CNQ 804 '
G8DO 808
WA 6AH F 808
W 6K ZS 808
V E 8MJ 802
OE2EGL 801
SM6CW K 801
WA2 HSX 801

W4BQY 299
DL8 RK 298
W 6NJU 294
W A 6MW G 298

K9WEH 301
W B6DXU 300
K6A QV 299
K8DYZ 299
H P IJ C 298
W1YDB 298
K4HJ E 297
W6FW 297
DK2BI 296
YV IK Z 296
G8RWQ 295
W90H H 295
YSI0 295
K1S HN 29..
W 8Z0 K 293
WA~CPX 293
WOSFU ,,291
G3KYF 290
WB2RLK 290
W 6FET 290
XE2Y P 289

K1SHN 289
WA 6EPQ 288
W A8DXA 287
DJ7CX 28 1

YV ILA 289
O El}o'F 288
W A lfKDI 288
DJ7CX 287
DL6KG 287
KIK N Q 287
DLI MD 286
OE3 WWB 286
K8GQG 286
W3CRf: 284
DKIPW 282
V A7WJ 282
WB6PNB 282
W 6TCQ 282
K 8PYD 282
WA 2V E G 280
O KI MP 279
W 61l UR 279
11WT 275
V E 71lP 275

author, Gary Stilwell, is a former CQ DX
Committee Member and is currently on the
ARRL DX Advisory Committee.

"Efate, an island of the New Hebrides con­
dominium. is fairly level with dense green
vegetation. Bob Lusk, YJ8BL, our host, had
said we would move faster through customs if
we used the French side as most people auto­
matically go through the British side. Bob was
right and we would have sailed through if I
hadn't misplaced some of my entrance docu­
ments.

"After five years of weekly schedules we
had finally met for an eyeball QSO. I had
carried with me a rotator for Bob's beam and
after clearance through customs we were on
our way to an enjoyable five day stay.

"Bob was very gracious and fortunately band

The Twi n City OX Association rece ntly hosted
Bob Stone, VK5PB in Minneapolis. Shown left
to right a re Bob, WDsFU the winne r of CO 20
Meter Phone WAZ # 1, Ed, WiGYH li"t Min·
nesoto 5 BOXCC, VK5PB, and CQ OX Committee

mem ber Bill, Wf!YOB.

conditions were much better than they had
been when I left the states. In all ove r 2,500
contacts were made. I had the opportunity
to work several stations on 75 meters and even
made a few contacts on that band with the
East Coast of the United States.

"Most U.S. tourist do not go through YJ8
in the normal course of their travels. therefore
it appeared somewhat rare for someone from
the United States to be visiting. The shopping
atmosphere at Port Villa was quite different
from that in Fiji and shopping in the local
stores was quite a pleasure. We were able one
day to go out to one of the local beaches and
enjoy the fine swimming and a look at the beau­
tiful underwater life in that area.

"Bob also hosted a party in which most of
the active YJS's on Efate attended. It was

Jim Raffe rty, WA9 UCE/6-KP6KR (Rl receives hon­
orary life ti me membership in the Arkansas OX
Association from AOXA president, W5KGJ, (L) at
the AOXA's annua l banquet in Hot Springs,
Arkansas, in early Decembe r. Jim presented a
program on this year's Kingman Reef DXpedition.
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73, J erry. WA6G LD

The WPX Program

Mixed

10 Meter Activity Day
The RSG B has announced a 10 Meter Ac­

tivity Day a n March 16. 1975. T his is not a
contest but a propaga tion exercise to test the
10 meter band a t the minimum stage o f the
sun spot cycle. All amateurs a re asked to send
a list o f sta tio ns wo rked o r heard showing th e
GMT time. mode and frequency. An S.A.E. and
IRC will provide a detailed repo rt of the test
period if wanted . Mail lists to : RSGB 10
Meter Activity Day, C/ O David A . Whitak er.
Hil lcourt 57, G ree n Lane. Harrogate, North
Yorksh ire. England.

107 WIUHUA

I:H 3 UK4 AA I
1374.. U Y,:;ZH
13 7:-,._ O K 1IB F

H2!!...... w Ao EG I./TF

7. Burma (97)
8. Sikk im (95)
9. Mell ish Reef (89)

10. Kamaran Island
(87)

-I o.- K!HILW
-I fi ll .•...•V E3n x Y / W o

C.W.

2 xSSB
!'I:l7•••...J}I.7 P I)
8:!R.•....CT I BY

l :l 09 WAlIJ1"C
137 0 u B:;GB n
1371. U K9 H AC
1372 UA t RJ

ten countries a re shown below wi th the num­
ber needing them in parenthesis. Keep in mind
that thi s is a wo rld-wide poll and not neces­
sa rily ind icative o f the US only. For instance,
it is possible tha t a US poll would place
Iraq as "more rare" than Bouvet and So. Sand­
wich Islands.

\. Clipperton ( 147)
2. Bouvet ( 139)
3. So . Sandwich ( 129 )
4. China (126)
5. Iraq (108)
6. I raq / Arabia

N eutral Zone ( 107 )

VPX
XL ... .Utl 2·0:H-3/ U AO 83 ...... UA!I-I 07-134

Endorsements
Mix t'tl : PAOSNG-I 050, WB4K ZG-9;;O. c.ic n-t se. Y E3­

nXY /W 6-:-,00. K9 HLW-450
C. W . : DLUn-9:-.0, W9AUB-S:;O. WA:;YD}I-600. W.-\ 2­

EA fi . xusuc, J.o Z<F .OO. WOM IIK -3:;O
2 XS.S. B. : W ·INJIo'-t 200. W4WSJo'. PAOSNG. 18A A·900.

PY3BX W-7:;O, WB9 t:BO·:,OO, WA IJ Mp·I OO. CT I BY­
3:;0

160 l\lt·tel"K : W4W81". OKlDB. OK I TA. OKIAJJ.
OK2BOn,OKIIBF

MO Mt·t e r s : OKITA
-1 0 Meter s : O K I T A
:W Mett>rs: OKITA. lJU:;GBD. U Y:;Z II , U A3 -273 20
I :; MeteI'll : OK1TA
10 Mete r s r G:;GII . OK ITA
Af r ica : W A2 Jo;A II
I':u roll(' : UB:IGB D. UAIR.J. UY:;Z II, OKIIRJo·. U A3­

2732 0
Nor t h America : W A4 EMp, W A2EAII

Com"I,·te rull'tl for WPX. WPNX and VPX may Iw
fou nd o n pa J!:e 61 o f tbe }' eh r ua r y 1972 issue o f CfJ .
AI'I, licatio n form ll li nd rt'p r ints o f t he r-ules m a y he
oh bl.int'(l b y s t"ndi n K a bustnee s s iZt·. s elf-ad d ressed,
st a m llt'(l envelope to WPX Award Mana lo{t"f. P .O. Box
1:! 71 . Covina. CA 91722 - US A .

This is Rick, WA5VOH a mem ber of the CO WPX
Honor Roll, wi th his OX Houndl Rick ' s FB Wa ll­
paper includes WA Z, CO CW OX Award, and

Mixed, C.W. a nd 5.5.B. WPXI

very interest ing to chat with these people and
to discuss Amateur Radio with them .

"Of course from this location the J A sta­
tions are quite ple ntiful. Whenever we would
get o n, if all else fai led there would be JA
anxiously awaiting a contact. T he CQ World
Wide CW Contest was quite an experience and
it was exciting to hear a band like to meters
o pen to Europe at midnight It was extremely
difficult to come down to 40 or 80 meters to
work a few w 's when 15 and 10 produced
many more contacts during the 0800 and 1200
GM T time period.

" Unfortunately the five days went extremely
fast, and the time came to continue with the
trip. As we lifted off the runway heading for
Ncumea, New Caledo nia the res t of the travels
became anticlimactic."

Most Wanted Country
DX News Sheet has recently listed the " most

wanted" countries based on the respo nse of
157 o f the wo rld's top DXers. T he lead ing

Centennial Call Signs

T he FCC is still co nsidering ground ru les
for Special Prefi xes in 1976. Prefi x blocks cur­
rently alloca ted to the US are W/ WA-WZ.
K/KA-KZ. AA -AL. and NA-NV. T he FCC
will accept any suggestions of plans whic h a rc
"Self Assignable" and avo id prefi xes wh ich a rc
used for possessions and those which may be
used in the license restructuring which has been
proposed. T here are already some call sign
issuance changes being made on the West
Coast. The WC6 calls a re bei ng skipped and
WD6 calls a re being issued in Californ ia, while
W B7 prefixes are bei ng issued in the seventh
call area before the end of the WA7 series
was issued .
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Propagation

BY GEORGE J ACOBS,* W3ASK

W wv now includes current readings .of
solar /lux and geomagnetic activity on its
propagtion broadcasts made fourteen m inutes
past each ho ur o n 2.5. 5 , / 0. / 5 , 20 and
25 M H z. The ava ilability of th is data to the
rad io a ma teur greatly simplifies do- it-yourself
forecasting o f daily cha nges expected in h.f.
propagation condi tions.

T he Edi tor o f this column has teamed up
with Theodore Co hen. W4UMF. to write a
special article which descr ibes how th e sola r
flux and geomagnetic activity data now broad­
cast on WWV. a long with the Propagation
Charts a ppearing monthly in th is column. will
permit rad io amateurs to make their own day­
to-day forecasts for a ny path and for any h.f.
band. for up to 28 days in advance. Entit led
A Breoktltrouglt In Simpli/y;ni: Ionospheric
Propagation Forecasts. it appears elsewhere in
th is issue of CQ.

H.f. propagation conditions usually undergo
noticeable cha nge during March, as the sun
a ppears higher in the no rthe rn sky and the
le ngth of daylight increases in the no rthern
hemisphere. Spring propagation conditions.
which begin during March. are typified by
fe wer eas t-west OX openings on the / 0 and
/ 5 m eter bands. (10 Europe a nd the Far East,
fo r exa mple ); a greater number of hours in
which DX openings can occu r on /5 a nd 20
m eters: [ewer hours fo r DX openings o n 40.
80 and /60 m eters t -is seasonal increase in the
level o f sia lic on all h.I. ba nds. a nd an im ­
provement in v.h. f, ionospheric propagat ion.

Du ring Ma rch a nd cont inuing through April.
a considerable seasonal improvement is ex­
pected in propagat ion conditions over long
paths between the no rthern a nd southern
hemispheres. This results from Ihe relativel y
sim ilar h.f. propagation condi tions that exist in
the tem pera te regions o f the northern hemi­
sphere (where it is spring ) a nd the southern
hemisphere (where it is fa ll ) , as compared to
the more extreme conditions that exis t when it
is summer in one hemisphere and winter in
the othe r. A simila r condition a lso occu rs when
it is fall in the northern hem isphere and spr ing
in Ihe south.

' 11307 Cla ra Street. Silver Spring. MD 20902

LAST MINUTE FORECAST
Da".to-Da" Cuwdit iuw. F.z prd ,d F o r .\fa r r h . U75

Rat i flg &- P or r nut QM.a.li t .
P r opauot iuw h ,dez • • • •• • ( 4 ) (3) 12) n )
[Ja t , Md r r "
Aho Yt" Normal : S-9.21·23 A A ·R R-e C
N orma l : 1·2,. 7. 10. 12·13. A-R RoC COO n-I-;

Il;oUI. 20 . 2 4·29
Be jow Normal : 3. fi.. II. B-C e-n D-E E

14-1 ;;. 19.31).31
Oillturt.... : -t.;; coo 0 E E

\\'h~r(' ,zprrud . iUJIdl ,flIlllil. i.:
A - td("t'lk'nt o~ninR'. n;~ptionall,. IItron R'. MlI"tub

lIiR'n~ I• .
R - CoOOll o~ninR'. nlOlkrat..l,. IItrnn R' sip a !. wit h

littlt' (a d in K' or noiN'.
C-Fair o .....n inR'. _hen a l. t....h~·_n mode rat e1y s tronjr

ami w,-a k. wit h 1IOfJI~ fadinK a n" noi_.
0 - r nor o .....ninK. s ip " l. wf"ak w it h ("On.idf"ra t.l~

f" d in K a nd noi_ .
E - No or...-ninK n:flt"riffl.

H OW T O USE TillS FORECAST
I. "'nd proPfJflft l ;ow ind t"':ll: "A..~ ia tf'd .ith part ir­

u lar ha nd oporoni n R' f rom P ropa p t io n Cham -po
.-rinR' o n th~ follo . inR' pRltf"tI..

2. W ith the prO/Klflfttiuw ifld,z . UIW" t hto at.ove tllh1~

to find tbe exneetcd silVlal qualit,. R~iatffi wit h
th~ partkulAr openi nR' fo r a ny da~ of the monlh.
For "sRmfll~. all o .....nimfll _ho-a' n in thf" Chart ll wit h
a I . ro l oa flftt iow i.d,z o f (3) will 1M" (a ir-~ (R.c>
o n Mar. 1·2. (ai r-tP-poor (e-O) o n the 3rd and poor
(0) MAr. " ·5. ere.

For u pclat..,t i n fo rmation d iAl Anoa Cod.. 51~!UI:\­

1i223 (o r nI A L..A-rnOr. o r lIu l_rjl... to MA II.·A·
r-aor-, r-,o. n os Sfi.. Nort hport. N .Y. 117liR.

Impro ved inter-hemispheric openings a re ex­
pected this month o n /5, 20 a nd 40 m eters
from the USA to Austral asia, South America,
southern Africa a nd similar sout hern areas.
Some improvements on these paths ma y a lso
be noticeable on / 0 . 80 a nd / 60 m eters.

The best bands for DX propagation during
Ma rch should be / 5 a nd 20 m eters during the
da y: 20 a nd 40 meters during Ihe early evening,
a nd 40 and 80 meters during the hours of dark­
ness. For more specific information, refer 10
th e I> X Propagation Charts which appeared in
lasl month's column. This month's column
contains Short-Skip Propagation Charts which
are valid for both Afare" and A pril. as well as
Pro pagatio n Charts centered on Alaska and
Ha waii. The Sho rt-Skip Cha rts contain band
opening fo recasts for predominantly one-hop
pa ths, ranging in distance between approxi­
ma lely 50 and 2300 miles.

For day-to-day changes in h.f. propaga tion
conditions expected during March. see the Last
M inutr Forecast, which appears a t the begin­
ning of this column.

Sunspot Cycle
The Swiss Federal Solar Observato ry reports

a monthly mean sunspot number o f 20.4 for
December. 1974 . This results in a running
smoothed sunspot number of 36. ce nte red on
June, 1974. A smoothed sunspot number of 26
is fo recast for March, 1975. as th e present
cycle continues to decline very slowly towards
a rrumrnurn .
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How To USE T HE SHORT-SKIP CHARTS
1. In th e Short-Skip Chart, the predicted times of

openlnp can be found under the appropriate dis"
tance column of a pa rticular Meter band (10 through
160 Meters), RS shown in the left ha nd column of
the Chart. For the AlalSka and Hawaii Charts, the
predicted ti mf1l of open inKB a re found u nder the
appropriate M~ter ba nd colum n (10 through 80
M~te") for a particular stt'Ographical region of the
cont int'ntal USA. as sho wn In the left hand colum n
of t he Cha rta. An - Indica tes 80 Meter openinKB.
Op~n ln 5r!l on 160 Meters a re likely to occu r du ring
thrnle ti ml"lJ when 80 Meter openi ngs are shown with
a p rOPflgtlt i o ft I'ftd, %of (2). or h laher,

2_ The prOl l(Jga tioft iftd,% is the numbe r that a p­
pears In ( ) a ft t'r tht' time o f each p redict ed ope n­
In g. On the Shor t_Skip Chart. where two numerat.
are shown within a si nltl", set o f parenthes is, the
fi rs t a p plit'1l to the "horter d istance for which the
fo rt"C"as t is made. and the second to the greater d is­
tan ce. T he Index Indicates th", numbe r of da lill
durinlt the month o n wh ieh the o peni nlt is ex pected
to take plaee. as follows :

(-I) Openlnlt should occu r on more t han 22 days
(3) ., " •• bet ween U a nd 22 da)·.
(2) •• " " between 7 and 13 da)·.
(I) •• " •• on leas than 7 days

Refer to the "Last Minute Foreea et " at the begin­
n ing o f this colum n fo r the act ual datn on which an
openi ng with a speci Cic propaltRt!on index is likely
to occu r. and the al lma l Qua lity that can be ex pect ed.

3. T iml'S shown In the Charts are in the 24­
hour systt"m. where 00 ia m id n ight : 12 is noon;
01 is 1 A .~I. : I S is 1 P.M.• etc. On the Short­
Skip Chart appro priate Standard time is used at
th e path midpoin t . For exam ple, on a circu it be­
tween Ma ine a nd Florida. the ti me shown would
be EST: on a circu it between N.Y. a nd Texa s.
t he tim", would ht- CST. etc. Times shown in the
Ha wa ii Chart are In li ST. To convert to stand­
a rd tf me in othe r USA time ecnce. add 2 hours
in t he PST zone, 3 hou rs in MST zone ; 4 hours In
CST zone; a nd 5 hours in the EST zone. Add 10
hou rs to conver t f rom H ST to GMT. For example,
w h e n it is 12 noon in Honolulu . it is U or 2
P.M. in Los A n" t,I t't1 ; 17 or 5 P.M. in Wash ington,
D.C. : a nd 22 GMT. T ime shown in t he Alaska
Chart is a lve n in GMT. To conve rt to Stan da rd
t ime in other an'as of the USA, subt ract 8 hou rs
in P ST zone, 7 hou rs in MST zone, 6 hou rs in
CST ZO Ot'. !j hou r s In EST zon e. Fo r ex am ple.
at 20 GMT it i ~ Hi o r 3 P.M. in NY C.

4. T he Sho rt -Ski p Chart Is based upon a t rans­
mitted power ot 75 watta c.w. or 300 watta p .e.p. on
s ideba nd; T he Ala ska a nd Ha wa II Charts a re based
u pon a transmitter powe r of 250 watts ew or 1 kw
p.e.n, on sideband. A d ipole a nten na a Quarter­
wavelenath above around is assumed for 160 a nd 80
m e te rs. a half-wa vt" above "round on 40 a nd 20
mete rs, and R waveleng-t h ahove around on 15 a nd
10 m et e rs. For each 10 d b Itai n above these reference
levels, t he propagafl'on ind,x will inc rease by o ne
leve l : fo r each 10d h 10,,". it will lower by one level.

5. P rOPRltRtion data eontatned in t he Charts has
been prt'pRred f rom ha si(" data pu bl ished by t he
In8ti t ut t' For Teleeom murt ieat lon Sciences of the
U.S. Dt" pt . of CommfOret". Boulder. Colorado, 80302.

V.h.f. Ionospheric Openings
The possibilities for ionospheric openings on

the v.h.f. bands usually improve during March
and the spring months.

A seasonal increase in short -skip openings
due to sporadic-E propagtion generally begins
during March. and an occasional 6 m eter open­
ing may be possible by this mode during the
month. Sporad ic-E openings most often occur
during the daylight hours, over distances be­
tween approximately 1000 and 1400 miles.

Auroral activi ty often peaks during March,
especially during periods when h.f. conditions
are below normal or disturbed. Best dates to
check are March 3-6. 11 . 14-15, 19 and 30-3 1.
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Not much meteor activity expected during
March, but some might be possible for very
brief periods du ring minor showers that may
occur March 14-1 5 and 24·25.

In southern states, check the 6 meter band
for possible trans-equatorial scatte r propagation
(TEl towards South America between 8 and
I I p.m.. local time.

Contest Info
March is a month of OX Contests. Condi­

tions are expected to be Normal during the
ARRL OX Phone Contest on March 1·2.
Below Normal conditions are forecast for the
first day of the ARRL OX C.W. Contest on
March 15, but they should improve to Normal
on the 16th, the second day of the Contest. It
looks like ormal conditions on March 29th
for the opening day of the CQ WW WPX SSB
Contest, but conditions may slip Below Normal
on the 30th.

Anniversary
This column marks the beginning of my

25th year as Propagation Editor for CQ. I want
to agai n thank all of you , whom, over the years
have taken the time to drop me a line express­
ing an interest in radio propagation and in this
colum n in particular. During the years ahead
I intend to continue to keep radio amateurs
advised of propagation conditions in this col­
umn and to explain some of the behavior pat­
terns of the natural phenomena that make h.f.
communications possible.

73, George, W3ASK

CQ Short-Skip Propagat ion C hart

M arch & April, 1975

Local Standard Ti me
At Path M id-Point

Ba nd
(,\ I,t,rllJ Dis ta nce B e ff!·f' f.' 71 Stat iont't ( Milell l

50-150 1 5 0"750 7500130 0 I .JOO-U OO

t o X iI N il 08-19 (O-I) 08-13 (leO)
13-16 (I)
16-19 (l eO)

t5 _ViI 08-16 (O-I) 09-12 (l ) 08009 te-n
12-1 7 (1-2) 09-10 (I)
17-18 (0-1) 16-13 (1-2)

13-U (2)
14-17(2-3)
17-18 n -z)
18-20 (O-I)

20 .Vil 07-08 ~O-I) 07-08 (I) Oli-07 (0-1)
08-09 0-2) 08-09 (2) 07-08 (1-2)
09-14 (O-S) 09-10 (3) 08-09 (2-3)
14-1 6 (0-2) 10.14 (a... ) 09·10 (3)
16-23 COol) 14-16 (2-1) 16-15 (-I ·S)

16-1 8 (1 -4) 15-18 (4 )
18-19 (I-3) 18-1 9 CS}
19-20 (1 -2) 19-20 (2-3)
20-23 (1) 20-2t (1-2)
23-05 (0-0 21 ·05 (1)

OS-06 (0-2)

# See ex planat ion In " How To Use Shor t-Skip Charts"
In box a t t he beg inning of this oolumn.

- I ndicates best t ime tor 80 Meter ccent nse. Open inll8
on 160 "'eters are also likely to occur durin g those
times when 80 Meter open ings are show n with a fore­
cast ratlnst of (2). or h igher.



SYSTEMS
SINCE 1921 re»boratorie.

........---AAS8URY PARK, NEW JERSEY 0"12. U.$.A

Antenna Systems

Also: Rotator·Selsyn-lndicator
Systems, Inverted-V-Kits,

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

___-~~and co-ax, SEND FOR PL·73

The design, craftsmanship and
technical excellence of Telrex-

Com mun ica t ion A ntennas.

have made them the stanoaro of
comparison throughout the worldl
Every Telrex antenna model is
engineered, precision machi ned,
tuned and matched, then calibrated
for easy and correct assembly at
your site for repetition of our
specificat ions without 'cut and
t ry ' and endless experimentation.

"th.e- -Line"
with a " MATERIAL" difference!

with TELREX
Professionally Engineered
" B EA M ED· PDWER"

" BALA N CED·PA T TE RN "

" PERFE CT· MAT CH"

05-06 (0-1)
06-19 (0)
19·20 (1 -0)
20-22 (2)
22 -03 (3·2)
03-05 (2-t)

OR.nR (I)
08-09 (2)
09·1 2 (3)
12· 13 (2)
13·15 (1l
08.10 11 •
10·12 2 *
12-14 (1)*

07-{19 (1)
09· 12 (2)
12-14 HI
07· 12 (I •

-'O/ BO
.Uete rtf
06· 13 (1)
07·12 (1).

07·08 (t-O)
08-16 (O)
16-1 8 (1-0)
18·20 (2-t)
20-22 (4.2)
22·00 (4-3)
00-05 (3)
05-07 (2-1)

06 ·08 (2-1)
08-1 6 (100)
15-16 (2-0)
16-17 (2-1)
17-l9 (3· 2)
19-21 (4-3)
21·22 (4)
22-00 (S' 4)
00-02 (2-3)
02 " 6 (2)

••Md e rtJ

22·00 (1)
00 ·03 (2)
03-05 ( I)

19-22 (t)
22-00 (2)
00·02 (3)
02-04 (2l
04-06 (1

22-60 (1)
00·02 (2)
02-04 (1)

05-tIS (l)
06· '9 rO)
19·20 (2-1)
20·22 (~ -2 )
22-03 (4-3)
03 -05 (3·2)

06..7 (1)
07-08 (4-2)
08·1 6 (3-1)
16·17 ('-2)
17·19 (4 -3)
19·20 (4)
20-22 (2.... )
22·00 (2-3)
00..6 (1·2)

07 -08 (2-1)
08·11 (1-0)
11-1 6 (0)
16·1 8 (2-1)
18· 20 (S-2)
20-00 (4)
00-05 (2-3)
05.07 (2)

20-22 (1)
22-00 12)
00 -03 I )

20-22 (1)
22· 00 (2)
00-01 (I)

22..0 (1)

05-06 (Zot l

06-
07 12•0

07-09 t-o)
09· 17 0)
17·19 1-0)
19· 2n (2)
20-22 (4·3)
22·03 (4)
03-05 (4·3)

06-07 (0-21
07·09 (1-'"
09· 10 (2.41
10-15 (4-S
16·17 (')
17·19 (3-4)
19-20 (2-.)
20-22 n-n
22-00 (0-2)
00-06 (0-1)
07-08 (3-2)
08-11 (• •11
11·16 (4-0
16-18 (4-2)
18·20 (4o -S)
20·22 (s... )
22-00 (2··H
00-06 (l -2)
06-07 (2)

NU

NU

N il

HAWAII
Openings Given In Hawaiian

Standard Time #

ALASKA
Openings Given In GM T #

05-07 {4-Zl
07.09 13•1
09·17 2·0
17·1 9 (3·1)
19-20 ('-2)
20-05 (4)

07..(l9 (0.11
09 .10 10•2
10·12 263l
12·11 (S-4
17-19 (2~1
19·20 u-a
20·22 (D-I )

07.()8 (2-31
08·11 13••
11·18 4)
18·20 (3....l
20-22 (2-3
22-00 (l -2)
00-06 (1)
06-07 (1·2)

Note: The Alaska and H a w a h Propagation Chart_ are
intended for distanct'B great'!r than 1300 milt'S.
For aborter dteteneee, U~ the preceding Short·
Skip Propa~tion Chart.

Cent ral
USA

w estern
USA

Ea_u-rn
USA

To:

160

80

.0

10 15 .0 ", O/ BU
To: Md e r " M eter . ,U et er . .\fetertf

Eu te rn NU 08-11 P) 02-05 (1) 18·1 9 ~ I)
USA 11-13 2} 05-07 (2) 19-21 2)

13·14r 07· 13 (1) 21-00 (3~
}'c·1 5 2 13-15 (2) 00-02 (2
15·1 6 I) 15·17 (3) 02 · 03 (I )

17·1 9 (2) 19-21 (lr
19-21 (t) 21·00 (2 ·

00·02 (1).

Cen tral 11·1 5 (1) 08-09 (I) 03·05 (I) 18-19 (I)
USA 09-13 (2\ 05·08 (2) 19-21 (2)

13·1 5 (3 08 ·13 (1) 21-01 f3)
16·16 l21 13·1 5 (2) 01 -04 2)
1&-17 1 15·1 6 (3) 04 -05 (1)

16-18 (4) 19-21 (lr
18- 19 (3) 21·01 (3 *
19·21 (2) 0 1. 02 (2)"
21·23 (1) 02 -03 (1)*

w ester n 1 l-15 {l) 08 -09 (I 02 -04 (l) 17·1 9 (I)
USA 09·10 \2 04·06 (2) 19-20 (2)

10·1 2 3 0&-09 (4 ) 20-23 (4)
12·15 4 09·11 (3) 23-05 (3)
15·16 ~3 11-13 (2) 05-06 (2 )
16·17 2 13-15 (3) 06·07 (11
17·1 8 (I 15·17 (4) 19-20 p .

17·19 f3) 26-21 2)'
19·21 2) 21·04 (3) '
21·23 (I ) 04-05 (2) '

05-06 (1)'
• •
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USA·CA HONOR ROLL
:;00

WA 3Q N T .. 102 ;;
W ,\ jolY F Q .. 1021>
W A3KWD t 027

2000
W A !tYFQ ..zt I

I."i00
W Ajl'\'FQ ..2:;3

10 00
W Aj4'\"FQ ..34:1

3000
WIIH T 144

2 :;00 .
W A OYFQ ..179

" l am 6S years old and have been retired ,
because o f a disability, since 1967. I was a
farmer in Centra l Ill inoi s for about IS years
and . befo re that I owned a camera shop in
Los Angel es" .

Claude waited until he had them all and o n
May 10. 1973 received USA-CA-500 through
USA -CA-3000 endorsed All 14 Phone. Now
we will see how long it takes for Hazel.
K9QG R 10 ge t around to the paper work neces­
sary for her AI/ Counties.

Awards Issued
As no ted in the Special Hono r Roll, Frank

Coursey. G4JZ became the -t tb All Counties
A ward winner outside the Continental USA.
T he others were ZLl KG. 152. 3-J-71: TG9 UZ,
159. 6-7-71 : and VEJeBY. 18J, 8-12-72.

C letus Dunn. W I DIT (like Riley Dunn.
WAtlCEL ) nea rly dunn them all and was
i"u<,<! USA-CA-JOOO.

Wes Lynn. WA~YFQ was issued USA-CA-
500 through USA·CA·2500 endorsed A II S.S.B.

Mixed USA-CA·500 Awards went to :
Bo b Lamberton. WA3QNT and
Hartwin We iss, W A3KWD.

Awards
Australian Chapter 66 o f ICHC are sponso r­

ing two new Awa rds based on the Austra lian
Commonwealth Electora tes. they being the
source o f their members of pa rliament. Al­
though no cost is listed, QSL cards a re requ ired
with your a pplication. so I must assume re turn
postage should be incl uded. An official check­
ing list o f Electorates and fu ll detai ls and ru les
may be o bta ined by sending 30e in stamps
(US stam ps ok ) to the Sec. Custod ia n. Mr.
Jack G uther, VK J A PU. 17 Foulds Court. x ton­
trose, Victo ria . A ust ral ia 3765 . Contacts made
o n ami from I January 1973 arc e ligible. If
QS L'i do not Jist the Electorate. YK2ZA. Mr.
A. A. B. Slight (president ) 31 Lamrock Ave ..
Bondi Beach. N. S. Wales. Austra lia 2026.
has promised to he lp if you give him the call
sign. date of QSO and name of town or suburb
- may I suggest you send him a S.A .E. &
IRC and in the future ask each VK his FED­
ERA L Electorate.
A.C.E. :ZS Award : Issued fo r establishing two­
way radio contact in at least 25 Australian
Commonwealth Electorates. T his basic Award
requires contacts with 9-VK2s. 6-VK3s. 4­
VK4s. 2-VK5s. and one each for VK I. 6. 7.
a nd 8. Stickers are awarded for 50. 75 a nd
100. contacts which may be at random after
the first 25.

THE

awar
PROGRAM

BY ED H O P PER.*W2GT

T ilE"Story of The M onth" (or M arch IS:

Claude S. Cain, K9HRC
(All Counties: 104. 5-10-73 )

II is amazing that so many o f us think we
do not have a "Story- 10 tell. but we a ll do !
It is impossible to go through even a few years
of amateur radio. County Hunting. etc.-with·
out lots of interesting th ings happening.

Claude is very modest but I' ll pass along
the informal ion that Bertha. WA4BM C (bless
her soul) was able to pry (rom him .

" My fi rst license was received in 1958, but
I did no t get in terested in County Hunt ing
until February 23. 1970 when I made my first
contact fo r a County wi th WA8TQD/M 8 in
Belmont Co unty, Ohio o n 20 meters. Before
tha t lime I had give n out many mobile con­
tacts on the 20 meier Independent CH Net.

" My XYl~ Hazel, K9QG R (USA-CA-500·
15 1. dated 1-18-62) has been County Hunt ing
fo r a long time a nd should have them A LL.
long before you read th is.

" Most of m y contac ts were made on the 20
m eier ICHN but I did m ake about 60 co n tacts
on 40 and 75.

The rig was. and still is, a T R4 with a 4
BT V antenna and my last county came via
W4 LXI on Apri l 25. 1973 and was New
Ha no ver. N.C.

" I'd like to thank all the mobile ope rators.
for wi thout them I wonder how many o f us
would ever work all the counties.

Special Ho nor Roll
All Counties

1118 L. Frank Coursey. G4Jl. 11-7-74

Yls/XYls ot Ft. Wayne.

· P.O. Box 73. Roc helle Park , NJ. 07662.
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County Hunte rs at IC HN / MARAC Ft. Wayne.

A.C.E. 125 A ward: Issued for making two-way
contact with amateurs in all (125) A ustralian
Commonwealth Electorates.
1\l ARAC 2nd Timc Around A ward: (A ll Coun­
ties) details and foro later, if you can not wail,
write (with S.A .S.E.) WlISJ E.
Vastmanland Co unty Radio Soclcty Awards
[Vusferus, Sweden): Which include Wo rked
Amerin", Capital Cities: Wo rked Asian Capita l
Cities: Worked Airican Capital Cities: W orked
European Capital Cit ies and many others soon.
but if yo u can not wait. write : U rban Eugenius,
SM 5IlTX, Pa trullga tan 6. S-723 47 Vasteras,
Sweden . And fo r data on Worked / ()() SAl
and /or JOO SM5 . wri te Harry Akesson, SM 5WI.
Vitm aragatan 2. S·722 26 Vasterns. Sweden.

Notes
Sorry for de lays. space scarce . am doi ng the

best I can. and I do miss things- some delays
mine, some arc others.

Here are two fo tos. long delayed from Fort
Wa yne- '73- First row- W9ZH D, WA9 NKN ,
\V!lSZC . W8ZCV, K 8KO~I , W5HDK, W B4­
WDY. WAIl EVO, WA\lDCQ. W9DRL, WB4­
FBS, W 9CTA I7 . Wi\BL, K9CSL, WB6 EXT,
W9S0M , W9MN E and W8UOQ.
Second row: WA 8QQM , WA90BR, HB9AW,
W 3SQA, W70K. K 30 RP. W A5YSC, K3NEZ,
W4IZR, K2K QC, W8WUT , W8MKM . W B8­
FTH , WA4LSU, W 9CNG , V E4QZ, K 3VQO,
W4 UYC, WBIIEU. W Ai'WOB and W4ISF.
Th ird row: W 3GWA, K4ZA, WA9EZP, WA3­
G U , K4RQX, W9 UZC, WB9IMH . K8IQB,

WA2A EA, K9EMV, K 5KDG , W80 A, VE3­
C BY, W9 IWJ, W4ISE, W A9G OH , WA 5 FRN ,
WA8ZIlA, K8DCR . WB4TNY, WIl9DC Z, K~­

YGH , K3FFJ , W8NX N , Kl\ARS, K3LX N a nd
WA4VAP.
Fou rth row: KiIl FL, K3J ZY, K9KK X, W8C XS,
WAIlUPLl 8, W9LH G !lI, WA4 UL L, W3RWJ,
KI VKY, K2PFC, W 7I EB, WIISJ E, WA9BHH,
K9GTQ, W4 UVP. K9DCJ , W Al\G ZA . WB4­
WBI' , K8QWY, K lIlK , WI DI T , W 9SDK,
W41GW, W 3 FV U a nd W6CCM .
A nd the X Y L Picture ldentification: Sorry. had
to cut names, First row: \V9ZHD. X YL. W3­
FV U XYI., W A91lHH XYL, K2KQC, W Ail­
EVO XYI., K30RI' XYL, W9DR I. X YI.,
WA90llR XYI. and W6CCM XYL.
Second row : WA9QQ~I , K4RQX XYI. , W 71 EB
X YI., W8W UT , WB9IMH . K30R P XYI.,
W4 1GW XYL, K9DCJ X YI., W 7C DH . W4­
IZR , a nd WB6 EXT X YI.,
T hird row: W9 1WJ XY I.. W 3GWA XYI.,
WA9 EZI' . WA3 GU , K2P FC X YI., WA2AEA
XYL, WA 8ZIlA X YI., W IDI T X YI., Kl\ARS
XYI. . W9SDK X Y I., W A41.SU XYI., K3FFJ
X YL, WAi'WOB XYI.. and WB4WIlP X YL.
Fourth ro w: Ki'YGH X YI., W 3SQA X YI.,
WN 3VBZ, WB8FTH X YI., W\ISZC X YI.,
WBI'EU X YI., W 3RWJ XYI., WA\\GZA XYI.,
K5KDG XY L, W41SF X Y I., K9CSI. XYI.,
WB4WDY X YI. and W9S0~I X YI-.

Sorry, again all space gone. please write and
tell me, how was your month?

73, Ed., W 2GT

INTERNATIONAL
CERTIFICATE HUNTERS CWB

Al.~lr.1rl.l -Ch.1pl ...66
"" , IIHI '_0.1\4_ ..,...,.....,

AC.E.-- A.c. E. J25
"lit... ' "

-
*'"-p

A.C.E. 25 Award A. C.E. 125 Award
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Contest
Calendar

BY FRANK ANZALONE,. W IWY

Calendar of Events
Mar. 1-2 ARRL OX Phone Contest

° Mar. 8-9 YL-OM C.W. Contest
• Mar. 8-9 Commonwealth Contest

Mar. 15-16 ARRL OX C. W. Contest
°Mar. 22-23 Tennessee QSO Party
° Mar. 22-24 BARTG RTTY Contest
"Mar. 22-24 Prairie DOGQSO Party
Mar. 29-30 CQ WW WPX SSB Contest
Mar. 29-

Apr. 6 Easter Week WAS Contest
Apr. 4-6 Novice QSO Party
Apr. 5-6 Florida QSO Party
Apr. 5-6 Polish C.W. OX Contest
Apr. 12- 13 Swiss (H-22) Contest
Apr. 12-13 County Hunters SSB
A pr. 12-1 4 Virginia QSO Party
Apr. 19-20 Bermuda Phone Contest
Apr. 19-20 WAEDC RTTY Contest
Apr. 19-21 Ji District QSO Party
Apr. 26-27 PACC Phone / C.W. Contesl
May 2-5 CHC/ FHC/ HTH Party
May 3-4 Bermuda C.W. Contest
May 3-5 Connecticut QSO Party
May 10 World Telecornm. Phone
May 17 World Telecomrn. C.W.
May 17-18 YL ISSBers QSO Party
May 17-19 Mich igan QSO Party

"Covered in last month's Calendar

Easler Week WAS Conlesl
From 000 1. March 29 to 2359 April 6. (GMT)

The Radio Society of Greater Brooklyn
o rganized this one. The object being to work
all states- du ring the contest period.

You can use all bands and modes.
Exchanger Signal report, state and name.
Scoring: Only the number of sta tes you work

count as your score.
Awards: Station working WAS in the short­

est time is the overall winner. Those making
WAS during the contest period will also re­
ceive certificates. Special recognition will be
given if it is accomplished o n a single band.
RTTY, SSTV, QRP and etc.

Send your log indicating states worked,
equipment used and etc. to: Frank Grossman,
WB2BXO. 95 19 Avenue M, Brooklyn, N .Y.
11236.

° 14 Sherwood Road, Stamford, Conn. 06905.
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Nov ice QSO Party
Star ts : 1800 GMT Friday, April 4
Ends: 0600 GMT Sunday, April 6

This one is again sponsored by the Inter­
national Novice ARA and open to all class
amateur stations. The object of course is to
work Novice stations in the US Novice bands.

Exchange: Signal report and name.
Sco ring: For Novices, multiply total number

of QSO's by the number of different prefixes
worked. Non-Novices use different novice pre­
fixe s worked for their multiplier. ( i.e. WN4,
WN8, OA3N and etc. ) The same sta tion may
be worked once only.

l\"ovlce Bands: 3700-3750, 71 00-7150,
21100--21200,28100-28200.

Awards: There will be appropiate awards
for Novice and non-Novice winners.

Following prefixes will identify novice sta­
tions: EL·NX, HC· NXX, HI·NXX, KG4NXX,
KZ5XXN, LB·XX, OA·NXX, OL·XXX, VU 2­
XXZ, WH6XXX, WL7XXX, WN·XXX, WP4­
XXX. T he dash indicates a numeral and the
X a letter in Ihe call.

Logs go to : Andi Anderson, WB5MYV,
Boles Route. Waldron. Ark. 72958 .

Florida QSO Pa rty
Three Periods (GMT)

1500 to 2000 Saturday, April 5
0000 to 0500 Sunday, April 6
140010 2359 Sunday, April 6

This is the 10th annual QSO Party sponsored
by Florida Skip.

Phone and c.w. are separate contests. The
same station may be worked on each band for
QSO points, Floridians may work in-state sta­
tions bUI for QSO points only.

Exchange: RSff) and QTH. County for Fla.,
state. province or country for others.

Scoring: I point per QSO. Fla. use states (49)
provinces ( 12) and OX countries (1 2 ) for
their multiplier. Max. of 73. (Limit of 12 OX )
Out-of-state use Fla. counties. (67 )

Frequencies: C.W.-1808, 3580, 7080, 14080,
21080,28080. Phone-1 81 8, 3980, 7280, 14318,
21380, 28580.

Awards: Certificates, phone and c.w. to the
top single operator score in each state, prov­
ince and DX country, and each Florida county.
There are also 5 trophies as follows: H igh
single operator in Florida and out-of-state,
phone and c.w, And to the Florida Club with
the highe st aggregate score.

A summary sheet is requested showing the
scoring and other pertinent information. Also
name and address in BLOCK LETTERS, and
a signed declaration that all rules and regula­
tions have been observed. Include a 13c stamp
for issue of Florida Skip with the results.

Mailing deadline is May 30th 10: Florida
Skip Contest Committee, P.O. Box 501, Miami
Springs, Florida 33166.



1974 WAEOC Contest Results

Trophy Winners

Europe
A . la
N . Amer.
S. Amer.
Africa
Oceania

C.W.

WmO J 672
W KPE/9 550
W6 BY 520
VEZCKIWI 1%8
WBSOSE 105

l'ol ultl..()p.
W8AU 788,421
WA6VDH 82.3 S4.
W6BIP 18.808

Phone
Eu rope DJ 8SW
A.I. UW9WL
N. Amer. K4VX
S. Amer. LU1DZ
Afrle. W9FRG/ 6W8
Oe_nl. ZLaGQ

U.S.A. Resulb
W A2DLV _•••••••• Hl.216
K4J D ••••..•••••••..•••19.275
K9UIY 17.019
WA2EAH •••••.••••18.200
W2FVS 18.01 9
W4WSF 14.250
W2KHT 13.480
K8IDE .•••.•._•••.•••12.920
W1CNU 12.768
W A5QVI/4 ••••••11.259
W8AXW ••••••••••••11.120
W.OH H 8•• Z8
WA3DMH 8.120
WA1STN 7.725
WA3RCA 7.670
W6DQX 8.784
K8MNT/1 8.480
K7NHV 8.204
W4HOS 8.204
W8DSO 5.585
WA8UW 4.880
W~Z 4.089
W AS 2.844
WS OR 2.124
K8TLX 1.760
WA4KFC 1.4. 82
W7LNG 1.092
W8I BX 1.078
W1CDC 924

C.W.
K4.VX 340.784
W 1ZM 884.881
K3GJ D 268.700
W 1PL 184. .082

\\'6ooK 40

Maltl·Op.
W9YT 87.870

K4II 142.04.4.
W7IR 88.019
WB40GW 64.768
W9DD 84..0S8
W A6ZWC 50.620
W 1BPW 4.6 ,869
W A2MBP 40.950
WAl LKX 87.600
W1FYZ 87.177
W2CP 87.169
W8ARK 86,662
WB2FNS 25.852
W A1SSH 21.090

Phone
W B20EU 889.268
KUHX 247. 880
WA1STN _••••••••192.942
W4WSF 176.878
W2GXD 1440.568
K1CSJ 119.394
W A9NPM 23.94 4
W2LEJ 15.896
W A5VDH 8.204.
W8YHR 8.144
W4.WRY 5.4.50
W B4,JYB 4.218
WB2NDR 1.888
WAUZC 864.
WA3UHJ 604.

UW9AF
WB20EU
PY4.KL
ZE1BL
V K4VU

Polish C.W. OX Contest
Starts: 1500 OMT Saturday, April 5

Ends: 2400 OMT Sunday, April 6
It's the world working the SP's on all bands

3.5 thru 28 MHz. There are three catagories:
Single operator, single and all band; multi­
operator, al l band only; and s.w.l,

Exchange: RST plus a 3 figure QSO number
starting with 001 for foreign stat ions. Polish
stations will send RST and their powiat letters.
( i.e. 579AB and etc. )

Scoring: Each QSO with a Polish station
counts 3 points. Score a multiplier for each
differen t powiat worked .

Final Score: Multiply the total QSO points
by the number of different powiats worked.
The sam e station may be worked on each band
for QSO points but a powiat may be counted
only one< as a multiplier.

Awards: Certificates to the top scorers in
each catagory, in each continent and each
country and call areas of Australia, Canada,
USA and USSR.

Contacts for thi s contest may be credited
for the PZK 100 Powiat award in lieu of QSL
cards. provided they are confirmed in the logs
of SP stations, and an application is made. In­
clude a fee of 7 IRe's.

Use a separa te sheet for each band and in­
elude a summary sheet with all the scoring
information. The usual signed declaration is
also requested. The usual disqualification rules
will be inforced, including excessive duplicate
contacts.

Entries must be postmarked no later than
April 30th to PZK Contest Committee. P.O.
Box 320, 00·950 Warszawa, Poland.

Swill H-22 Contest
Starts: 1500 OMT Saturday, April 12

Ends: 1700 OMT Sunday, April 13
Many .of the rare Cantons arc activated for

this contest offering an excellent opportunity
for the attractive H·22 certificate.

Contacts may be made on all bands, 1.8 thru
28 MHz, phone and c.w, The sam e station may
be worked on each band for QSO and multi­
plier credit but only on one mode.

Exchange: The RS(11 plus a 3 figure contact
number starting with 001. Swiss sta tions will
also include their Canton. ( 579001/ ZH)

The 22 Cantons are: AG, AR, BE, BS, FR,
GE, G J.., GR. LU. NE, NW, SG, SH. SO, SZ,
TG, n . UR. VD, VS. ZG, ZH.

Scoring: Each QSO counts 3 points. The
multiplier is the sum of Cantons worked on
each band, a possible 22 from each band.

Final Score: Total 050 points multiplied
by the sum of Cantons from aU bands.

Awards: Certificates to the top scorers in
each country and VE and WI K caU areas.

Indicate a Canton in a separate column the

first time it is worked on each band. Check
your log for duplicate contacts, and include a
summary sheet showing the scoring and other
information. Your name and address in BLOCK
LETTERS and the usual signed declaration.

Mail your log with in 30 days to: USKA
Traffic Mgr., HB9AHA. im Moos. 5707 Seen­
gen, Switzerland.

County Hunters SSB Contest
Starts: 0001 OMT Saturday, Ap ri1 12

Ends: 2400 OMT Sunday. April 13

This is the 4th. annual contest sponsored by
the Mobile Amateur Radio Awards Club to
increase activity for the County Awards pro­
gram.

The emphasis th is year is on mobile stations
with many rule modifications pertaining to
them. It is suggested you wri te to K~ARS for
details.

F ixed stations may work other fixed stations
only once but mobiles can be worked for each
county or band change.

Exchange: Signal report. county and state.
Country for OX stations.

•
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J'oinls: CanlacIs with a fixed W/ K or VE,
I poi nt, 5 points if its a DX station, 10 points
if its a mobi le. ( Po rta ble considered fixed)

~llJHiplier: Total U.S. counties plus VE sta­
lions worked. Counties counted once only, VE's
each time wo rked.

Final Score: Total QSO points X counties
worked plus VE sta tions worked.

Frequenclcs: 3935. 7240, 14290, 2 1390,
285 80, ( A vo id Net frequencies, 3943, 7238,
14336. Contacts not valid.)

Awards: Ce rtificates to the top 10 Mobile
and fixed stations in the U.S. and Canada and
each DXCC country. Four plaques, top fi xed
U.S. o r Canadian. DX sta tion. and 1st and 2nd
M obile station. Only single operator stations
eligible.

Log and summa ry sheets are available by
sending a la rge s.a.s.e. to K~'A RS.

All ent r ies go 10 : Ja mes Will igh am , KIIARS,
Route I. Bevier . Missou ri 63532 and must be
received by June 1st 1975.

Virg inia QSO Pa rty
Starts: 1800 GM T Saturday, April 12
Ends: 0200 GMT Monda y, Apri l 14

T his one is sponsored by the Sterling Park
A RC. The sa me sta tion may be worked on
each band and mode, 1.8 thru 28 M Hz, for
QSO point s. And Va. sta tions may work o ther
in-state stations.
Exeh:lII~e : QSO no.. RSIT ) and QT H. County

for Vu.. sta te province or country for o thers.
Scoring: One po int per QSO . Va. stations

multiply total QSO points by sum of states.
provinces, countries and Va. counties worked.
Others use Va. counties for their multiplier.
(max. of 98)

Frequencies: C .\V.-60kHz. from low end of
each c.w. and Novice bands. Phone- 3930,
7230,14285,21 375,28575. (check phone bands
o n even GM T hours. )

Awards: Ce rtificates to high scorers in each
sta te. province. country and Va. county. Also
top scor ing Novice in a nd out of state . A spe­
cial ce rt ificate to the top out of state sco re.

In dica te each new mult iplier worked in a
sepa ra te column o n your log, a nd include a
check a nd summary sheet.

Logs must be rece ived by ~ f ay 15th and go
10 : Gary D. Poorman, W4UPJ , 1114 S. Dick­
enson Ave.. Sterl ing Park, VA 22J 70.

,
Be rmuda Contest

Phone: Apri l 19-20 C.W. : Ma y 3-4
Starts: 0001 GMT Saturday

Ends : 0200 GMT Sunday
T he Radio Society o f Bermuda has bui lt th is

up to a very popular event. Could be the troops
have become aware of the special presentation
a rrangeme nts for the T rophy winner.

Stations in the U.S. a nd Ca nada may work
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the U, K. and VP9s only. While U,K. stations
work W /K , VE a nd VP9s. Phone and c.w, a re
separa te contests with separa te a wa rds. Partici­
pat ion is for single operator stations only.

E xcha nges RS/RSf report a nd QTH, State
for W /K , province for VE, county for the
U.K. a nd Pa rish for the VP9s.

Scon ng: Each compieled QSO counts 3
po ints.

T his year the multiplier is determined by th e
number of Bermuda sta tions worked on each
band, 3.5 thru 28 M Hz.

Awards: Ce rtificates to the highest scoring
sta tion in each call area of the U.S. and
Canada, and each U nited Kingdom country.

A troph y will be presented to the overall
winner in each section, phone a nd c.w., for
North America and the United Kingdom. Pre­
sentation will be made at the Annual Banquet
held in October. Tran sportation a nd accommo­
dations for a week's sta y at one o f Bermuda's
lead ing hotels will be provided by the Society,

Last yea r's winners were W I BOD, 03 LNS
and VP9GE fo r the phone section, and KIRQE,
G3 HCf a nd V P9G O for the c.w, section.
(T rophy winners are ine ligible fo r a pe riod of
two yea rs, regardless of the section won.)

Logs go to : The Radio Society o f Bermuda,
P.O . Bo x 275, Ham ilton 5, Bermuda. And must
be received no later than June 30th 1975 .

Ed itor's Notes
Certifi cates for last yea r's WPX SSB Co ntest

wcre processed and mailed back in December.
If you had one coming a nd have not rece ived
it yet drop a note to Bernie, W 81MZ a nd Irene
will ma ke out a du plicate fo r you.

Rules for this year's affa ir appeared in last
month's issue. No changes from previous years.
Unfortunately thi s yea r's dates fall on Easter
weekend. so it may conflict with some of your
o ther obligatio ns. However we fee l that main­
tai ning a firm date each year is very important.
T herefore the WPX 5SR Contcst will always
be found on the last full weekend in Ma rch.

T he IARC Propaga tion Contest usually held
in February a nd March has been dropped. T he
fARC has discontinued issuing C PR awards
as of December 3 1, 1974. T he refore Rundy,
K4ZA feels there is no further need fo r this
act ivity.

Don't forget, for the last minute propaga tion
forecast and special contest predictions call
DIA L-A·PROP, 516-883-6223 any time day or
night for a recorded message on conditions.
Good luck . 73 for now, Frank, WIWY

CQ Check. In
If you bought It th rough CQ tell us. We
are interes ted in your reaction to our ad­
vertisers; what did you buy: from whom;
which ad or review prompted the purchase?
Please send us a QSL and let us know.
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DIRECT

To : Wilson Elfl:tronics
P.O. Boll: 794
Hendeuon. N.....<b 8901 5
(1 0 21 45 1·5 791

Ship m e 1402 8M Speci.1March P.ckave

Plus 0 SM1 0 14104 0 Bel

. 6 Channel Operation, Individual Tr immers
On All TX and AX Xtals. All Xta ls Plug In.

• S Meter Battery Indieator .
• 10.7 IF and 455 KC IF . 12 K H z Ceramic Filter .
• .3 Microvolt Sensit ivity For 20d B QT .
• 2.5 Watts . Nominal Output 12 VOC.
• M icroswitch Mike Button.
• Size 8-718 x 1·7 /8 x 2-7/8 Inches.
• Weight 1 lb . 4 ounces. Less Battery .
• Current Drain A X 14MA TX 380 MA.

ACCESSORIES'
8MI Speaker Mike $24.00
BCI Battery Charger $29.9 5
14 10A Ampl if ier Mobile Mount $99.00

ALL FOR JUST S199 9S

N.~ _

Address _

City and Stile Zip _

Stgnlture _

All orders w ill be shipped Air Mail wi t h in 24 hours aher recitlpt 01
order leJl.c ludi rJi weekencbl . Enclose add it io na l 53.50 for prepl id
shippin'i1. Nevada rllStden1S add Min t n ..

s..le ends March 31 , 1975

Clird EJl p lrat ion O.U e

Xtals _

Enclowd is $ 0 Check 0 Money O rder

o Mast... CNrge O S.nk Am iurd
# M/C Int tNnk #

WILSON 1402SM HAND HELD
2.5 WATT FM TRANSCEIVER
* Rubber Flex Antenna

* Complete Set NiCad Batteries
*Leather Case

*Three Sets of Crystals, Your Choice
Of Common Frequencies,

Extra Crystal s, sa.oo pr., Common Frequency.

PECIAl
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BY GORDON ELIOT WHITE*

T HIS month I want to reminisce a bit about
the surplus game. and bring some of the newer
readers up to date-those who don't remember
the acres of jeeps and thousands of Command
Sets which flooded the V .S. in 1945 and 1946.

Of late, surplus has been manufacturers'
overruns of integrated circuits, and little new
in the way of complete and usable transmitting
and receiving equipment has shown up. It was
not always thus, in fact the oldies still can be
found on military sales lists. The supply of
BC-453 Co mmand Receivers must be bottom­
less.

It is hard to remember that radio communi­
cations as we know it is only about 50 years
old and practical mobile gear was not per­
fected until the beginning of World War II.

I once began a n histo rical project on the
premise that the U.S. had some good designs
developed before 1940, and merel y proceeded
to produce them in qu ant ity for th e Allies. It
turned out qui te soon th at we had very little
good equipme nt until the War began in Eu rope,
and we got th rough on technical luc k and bor­
rowing from our friends and enemies,

T he SCR-522. a v.h.f. set which all read ers
over 35 will probably recall. was a V .S.
"Chinese copy" of a British-developed set.
T hat's why all those Bend ix-made 522's have
red crown insignia on them.

The "G ibson Girl:' AN/CRT -3. the life raft
radio of WW II , still used today in a very
slightly improved version, was a British copy
of a captured German "notsa nder" unit, picked
up in the English Channel from a German
aviato r downed in the Battle of Britain.

The famous Co mmand Set. SCR-274N a nd
AN I ARC-5. was the design of a tiny indepen­
dent co mpa ny in Boonton, N .J" which had
built Jimmy Doolittle's first radio receiver in
1929, Known as Radio Frequency Laboratories,
then re-structured as Aircraft Radio Corp., a
handful of design engineers worked out the
first usable superhetrodyne receivers for mili­
tary use in a ircraft, overcoming military inertia
and competition with companies such as West­
ern Electric, Stromberg-Carlson Telephone, a nd
Bendix Radio .

More than a million Co mmand Sets were
produced during the War, and afterwards an
updated version was built for the Korean War,
and installed in light a ircraft and helicopters

' 1502 Stonewall Rd.• Alexandria, Va. 22302
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Table I-Command Receivers

Frequency Nomenclature Remar1ts
19().550 kHz BC·453 part of Army

SCR·274·N
R·23 /ARC·5 part of Navy's

vers ion
R·2J.AI ARC·5 updated R·23
R·148/ ARC·5 14 vol t version of

R·23A
CBY-46126 early Navy ARA

version of BC-453
R·l1A postwar civilian

version of R·23·A

52().I,500 kHz BC·946-B SCR·274·N, used
chiefly for
navigation

R·24/ ARC·5 Navy
R·I ().A civilian version
CBY-46103 Navy RAVseries

1,50()'3,000 kHz R·25/ARC·7 Navy
C8Y-46104 RAVseries

3·6 MHz BC·454 SCR·274·N
R·26/ ARC·5 Navy
CBY-46105 RAV. ARA series,

Navy

6·9.1 MHz BC-455 SCR·274-N
R·271ARC·5 Navy
CBY·46107 ARA,RAV

9·13.5 MHz CBY·46107 RAVseries

13_5·20 MHz CBY·4610B RAV series
CBY·46083 RAT series

2()'27 MHz CBY-46109 RAV series
CBY·46084 RAT series

100·156 MHz R·28/ARC·5 Navy crysta l
version

lQO.I 25 MHz R·112 /ARC·5 tuneable vers ion

125-156 MHz R·113/ARC·5 tuneable version

108·135 MHz R·13·Type 12 civil ian version
R·15·Type 12 civilian
R-4451ARN·30 military R·13

118·148 MHz R·I 9-Type 12 civilian version
R·5081ARC-60 military version

108·135 MHz R·I0211ARN·300 crystal controlled
(l ast inCommand
Set configuration)

through the I960·s. I have seen 40 year-old
BC-453 receivers still serving in Air Fo rce
transport aircraft in the 1970's, an incredible
lifespan fo r a piece of electronics gear.

T hese command units (so-called because they
were designed for plane-to-plane command
orders) still o ffer as good a value for amateurs
as anything in surplus, and they are still a round
in th e dealers' hands. Fair Radio, Columbia
Electronics. John Meshna- all of the old stand-
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TA·31 2/PT
TELEPHONE SET is a rugg­
ed . Lightweight, waterproof

field teleph. that can be used o u tdoors o n a desk o r
wall mou n ted . Handcrank generator for ringing buzzer.
Requ ires 2/1'h V batt . for loca l use none rea . w /C 8.
Size : 12)( 7x4 ; st : 10 Ibs. Used. (Wit h Handset) 5~.50

ELECTRONICTOWN INC.

I
1623 South Main Street - Wilkes-Barre,
Pa. 18702 Area Code 717 822·6127

T·195/GR C.19TRANSMITTER , 1.5 to 20 Mhz
In ten bands . Frequency stabi lity 0 .03%. plus 1000
Hz. Man ual o r automatic t uning. Tra nsmitt s CWo vo ice,
or FSK. Power ou tput w ith 50 Ohm antenna : 100 watts

@ 1.5 to 12 Mhz; 90 watts @ 12 to 16 Mhz; 8 0 wa tts @ 16
to 20 Mhz Aud io inpu ts micro phone o r 600 Ohm line­
met ers for PA cathode cu rrent , PA grid cu rrent . battery
vol tage and modulation level.With 22 tubes includ ing
two 4 )(1 50 D·s. Power required: 22-30 VDC @ 42 amps
ma x. 9 amps. standb y. Size: 11 }} )(14:4 )( 22 : wt : 1221bs.
Shpg.1wt : 150 . Ibs. Price : Used. reparahle . 550.00.

AN/POR·27CY RADIAC SET
designed to detect gamma and
beta rad iat io n o r gamma radia­
tion, alo ne. The presence of ra­
d iation is ind icated on a milliro­
entgens per hou r meter with
scales ero.s. 5 . 50 and 500
selected by a switc h. The two
most sensi t ive ranges uti li ze a
NAVY t ype 5979 /85·1 Geiger·
Muller lube in the probe. while
the two ot her ranges use on ly a
NAVY type 5980 /8S·2 G·M lube. Only gamma
Radi at io n can be measu red o n the the two less
sensitive ranges. Size: 8)(6)( 12}} S hpg. wt : 15 tns.
Less batteries. Price : Used. co m plete. $1 9 .95 . Manual
for ANI POR· 27C Radio Set . $5 .00 .

BC·603 RECEIVER F.M 2027 .9
MC continuou s tuning & prese t pu sh
butto n c hannel selecto r. With sensi ­
tivity sq uelch & vo lu me co nt rols. 2
watt ou tpu t to self con ta ined spea ker
o ne (1) microvo lt sensitivit y, 2.65 KC
I. F. 10 t ubes 3 /6 AC7. 1/6J5. 2 /12SG7,
2 /6SL7 . 1/6H6& 1/6V f:iGT . Vol tage
req uired 12/24 vol ts for filaments. 220
VDC@ 80 MA. For High vo lt Size :

11 'hx6 ¥., x12}}; wt : 35 Ibs. Used . $ 20.95

VIBRATOR TYPE POWER SUPPLIES For use
wit h R· 394 & R· 257 RECEIVERS.The ou tput
of t he supplies are the same and are :

155 Volts OC @ 15 MA.
150 Volts DC @ 5 MA.
140 Vo lts DC @ 50 MA.
·40 Vol ts DC @ .5 MA.
6.3 Volts DC @ .45 a mps.
6 .3 Vo lts DC @ 1.0 a mps.
1.4 Vol ts DC @ 1.25 amps.

PP·867 /U 24 Volt s DC @ 1.1 am ps. Used, $ 4.95
PP·868/U 12 Volt s DC @ 2.0 a mps. Used, $9.95
PP·869/U 6 Volts DC @ 3.7 amps. Used, $6. 95

Voltages req uired are as' shown with Dyna mo­
tors OY·9311 2 V, o Y·98 124 V. OY-lOO/6 v.
Size : 8 'h)( 4 'hx 14 }} wt : 11 Ibs . Used, $12.00.

H-63/U HEADSET
600 & OHM BOOM
MIC 100 OHM 14"
cord with p lugs.
$4.95. Used MIC. o r
Phone Elemen ts
Only. $1 . ea .

T ·278/U TRANSMITTER F.M. 152
to 174 MC appro x. 30 wa tts. crys­
ta l co ntro l on any two (2) preset
Ireq. Phase shift _modu ration 15 KC
Deviation, CR·27 /U crystal u mt freq.
range 4750-5437.5 KC. mult iplied 32
t imes. With tu bes 2/38 4. 3 /2E 24 . 41
5678. 2 /5672 a nd 2/ I A D4 . Vo ltages
req uired as shown wit h DY-93 dvne­
motor elsewhere on t h is page. Used
$14.95. S ize : 8 }} x4 }} x14 }}; wt : 121bs.

LS·166/U LOUDSPEAKER; Housed
in Cast Aluminu m Case, speaker is
4" w ith heavy d ut v p.m . magnet ,
matcl'tlng trans. 600 Ohm inpu t. 8
O hm out put with high - low sw itch ­
ing.6 ft . co rd w it h UG·77 connector
plug for use with most G RC. V RC
series. sets. Size: 5 x5 x3 }}; S ibs.

Used . $8.95.

C-847 RADIO CONTROLBoJil
Used to co nt ro l t he system,
has heavy Alnico magnet 4'"
speaker for monito ring rec . con­
tro is for sq uelch, vo lume anI
off SW. pilot lights and rece p­

tacle for H·33 Handset which has UG·77 . Size :
9 Y,x 5 ¥.,x3 }} ; wt : 6 Ibs. Used $8.95. H·33 /PT
wit h co rd & UG·77 , Used , 55.95.

C-434/GRC CONTROL BO X;
Used w it h GA C-type equi pment
over two-wire telephone line. Hand ·
crank maqneto generator tunc­

tions as a single p hase 20 HZ ringer. Aud io con­
nector on front for use wit h H·33 /PT Handset .
Controls for local and remote use , call li ght and
also two 30" cords with UG·77 connectors in
t he rear compartment. Internal switch for bell
o r lamp signaL With two Sigma 80030 and o ne
GAC 2 1031 octal relays. Unit uses two flash­
light ba tteries. 10:4 )( 8 %x3%. wt : 12 1bs. Price :
Used , 5 10 .9 5, Less re lays, $6.95.

R·394/URECEIVER F.M. 152·
172 mc . Single Channel crystal
cont rol dual conve rsion. crys­
tal treq. Range 24.033 to 27.7
third overtone. t ype CA·32 /U,
I,F. tree. 7 .8 mc & 455 kc. 15
KC Deviation, outpu t im pe­
dance 8 OHMS. power, 6 watts
squ elch and m uting ctrc. Mod­
ular const ruction w ith p lug-i n
units for easy servicing. 1rst
R·F ampt . unit w/tubes 11
5840. 2/ 1A 0 4 · · · · Loca l Osci ­
rate r unit w/tubes, 2/ 1A D4. 11

5678, l IVA 31 ·5783····1st I · F7.8 mc unit w I
t ubes. 3 /5678 · · · · · · · 2nd I· F a nd d.scnmina­
tor un it with t ubes 7 /5678 · · · · Audio and
squelc h uni t with t ubes 3 /5678. 1/567 2. 1/6 AK6
Also 455 KC select ive fi lter un it w hich is wired .
not p lug-i n. Po wer supp lies. co nnecto r, co nt ro l
un it and o t her ite ms t hat are used with th is set
are li sted elsewh ere on this page. Size : 8 %x5¥.x
14 %; wt :19 Ibs. Prices :Used good .... 514.95.

H·113/U
HEADSET
600 OHM
Soft Plast ic
ear cush ions
18" cOld w I
PL·54 plug

t-~ that fiis J K·26 Jack(see
CD·3D7 exte nsio n co rd
elsewhere on this page).
wt :3Ibs.Used ·Ex $3.95 .
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RC OSCILLATORS

1(, oJ!, Ie ch ip c o n ta i n s 4 RC esc. Ideal ' 0'
l a u c h t o ne e ncoder . T eA 4 3 0 ...$5.00

8 CHAN MULTIPLEX SWITCH
Solid state 16 pi n rc MOS. 8 c hannel w!outpul
e nable c o n tr o l & o ee-ot-et a nt decode r i n c h ip_
W ith data. F air ch i l d 3 705. . .$5 .00

LOGIC SUPPLY
New, made bv C o m p uter Pr o d uc t s , F la . Hi gh
\lolta ge 1 7CV and 5V lo gic ou tpu t . So lid state.
h ig,ly regulated & filtered. ~M 728...$20.00

MEMORY SYSTEM S125.00
102" c o re memory sy stem, 1 0 2 4 words
memory. 8, 9 o r 10 b its/ w ord. Ran do m access ,
wit h .11 logic, register . timing, c on t ro l, c o re
select a n d sense functions i n o ne package . New,
w it h 6 0 page booklet Incl u des scj-ernancs.
Measures on ly 9 )( 4 )( 1 inches . Go o d sta rt 10'
ml n i -c o m p u t e r.

rill FREE catalog
MESHNA PO h 62 E. lynn MISs. 01901

ceivers were commonly used in ai r commu n i­
cations, with a few 9·13 .5 M Hz, 13.5-20 and
20·27 MHz sets built as part of a " liaison"
long-range system . Most of the rare eight­
receiver RA V models went into patrol blimps
- few have su rvived .

Any reader who knows the whereabouts of
a 9 -13 .5 MHz receiver can gain m y eternal
good will by pointing me at it. Irs the last
unit o f the entire system which has eluded m y
collection.

The very com mon 6-9.1 MHz receivers were
easily conve rted to cove r h igher frequencies up
to 54 M Hz. The Eighth Air Force m ade a
conversion o f a Co m mand Receive r cover 9-18
i\1 Hz to pick up the Brit ish a ir navigation sig­
na ls o f th a t t im e.

T hese rece ivers were truly the elec tron ic
cou nterpart o f Ford's Model A-rugged. sim p ly
constructed. ye t beaut ifull y engineered to do
their job and last a nd last. they have just go ne
o n and o n . The v.h.f. version. which was basi­
cally engineered in 1943 and 1944. is still
flying qu ite adequa tely in many private and
m il itary ai rc ra ft . here a nd o versea s. and the
lo w frequency se t. circa 1935, docs its jo b st ill
as a n Adcock range receiver.

T able I is a list o f the various Co mm and
rece ivers which we re built o ver their 30-year
production life-span.

N ext month: Command Transmitters. •

Bibliog raphy
All Frequency co verage with Co m mand Receiv­

ers CQ Jan . 1967 p . 21
A RC-5 v. f.o . CQ Apri l 1967 p. 4 1
V. H .F. co mman d-ty pe rece ivers. CQ March

1967 1'.90
Convers io n o f ARC · 5 equipment CQ May 1969

p. 17
Q ·5er fo r IIC -454. CQ Ma y 1969 p. 22

arrow-Rand Fi\1 wi th 2-metcr A RC·5. CQ
Ma y 1969 p. 4 X

T echnica l D iscussio n o f Command Design. CQ
Jan. 1970 p. XX

A RC ·5 Linear. CQ June 1970 p. 27
Co m mand Set Receiver Alignment. CQ Dec.

19 70 p. 77
Co m mand Set T echnica l Considera tions. CQ

June IY6X p. 100
ARC -Po ri . CQ June 196X p. 6 1
C rysta l-co ntro lled A .R .C . T ransmitte rs. CQ

Sept. 196X p. I 10
Command Set H istory. CQ Sept. 19 71 p. 90
VLF wi th C o m ma nd Receive rs. CQ April 1967

p. XX
AN I ARR-2 . CQ March 1966 p. 9 5
Command Sets. CQ Oct. 1965 p. 34
C rystal-Con trolled HF Command se ts. CQ Oct,

1965 p. 4 3
Test U nit fo r the T-23 /A RC-5. CQ Jan. 1965

1'.42
Command SCi Story. CQ N o v. 1964 p. 37

bys st ill have command se ts on hand . For th e
begin ning ha m they are m arvelous. They re­
q u ire a po wer su pply and a speaker and litt le
more. and are sim ple. rugged. and beau tifu lly
designed.

D r. F red er ick D rake. the chief eng inee r at
A .R.C . was th e man who put the Command
Sets together. and Paul O . Farnham was the
genius who did the receive rs.

Befo re A.R .C . was done. Com mand type re­
ceivers were built covering bands fro m 190
kHz to 156 M hz, Th e re were e ight lo w-medium
a nd h igh-freq uency se ts. and several v .h.f. se ts
in the 100-1 56 l\I Hz range. A "transverter"
carried th e coverage into the u .h. I, range.

The 190-550 and 520- 1.500 kHz rece ivers
were used ch iefl y fo r low-frequency na vigation
a nd d irect ion-finder work. and in 1945 a v.h.F.
se t was designed for "omn irange" navigation.
eventually culmina ting in a 190 chan nel crystal­
contro lled ve rs ion spann ing 108-135 MHz.

In the middle range. the 3-6. 6-9 .1 h.f. re-

Cash for any Coll ins military or commercial equip ·
menlor parts, especlall'i 61 8 T Trance ivers. 490T
antenna couplers. AN I ARC~ 102. AN/ARC~ 94.

CASH
AN /MRC- 95. SPAC E EL ECTRONICS CO.,
76 Brookside Drive. Upper seeere Ri ver . N.J. 07458

(201) 327- 7S4Q

I
I
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Nov ice Shack {frnm page 47J

Slate Univers ity. He is working to get his wife
Dee Dee and brother to gel their tickets very
soon and hopes to earn his General anti Ad­
vanced tickets in June. Oh yes. Bob graduated
from the C II ranks ... Jeff IIo..ell. W1'i9I'FZ.
R. R. 6. Bo, 239. lIedford Ind. 47421 , has
done e nough in his short radio career to ra te
a featu re article in the loca l newspaper and to
be interviewed on Channel-a TV. But he is
keeping the detai l secret (rom the NOVICE
SUACK .. . Hal Biederman. \\·H6~SJ. and Art
Baker, WA6\1 W. o f the I. ERC Amateur
Radio C lub. 28 14 Em pi re A ve.• Burbank.
Calif.. have been helping handicapped boys
a nd girls 'I I the Dr. Joseph Pomeroy \Vidney
High School. Los Angeles. to become radio
amateurs. Other club members have donated a
few telegraph keys. code-practice oscillators
a nd o ther items to the effort. In add ition. the
cl ub will dona te any pro fit from its 10th
Annual Hamfest , M ay 17 and 18th. to help
establish a Novice station at the school.

Remem ber that vour N OVICE SIIACK depends
o n you r news and pictures and suggestions are
always welcome. Don't ove rlook ou r Photo
Contest. Send all material to the add ress on
the first page o f the column.

73. Herb. W9EGQ

CO Rev iews 55.200 Ifm", puec 40J

comple te. Mo rc com plete a nd defin ite ground
rules for determining acce ptable duty cycles for
RTfY and SSTV o peration would be wel­
comed. A lso , there wa s no warning at all tha t
the PS-20 heat sink requ ired fan cooling dur­
ing high duty cycle operation.

The SS-200 is curren tly ava ilable as a n
55-200A fated at 300 watts P .E.P. input and
pr iced a t $799.95. The P5-20 power supply is
priced at $ J59.95. They are manufactured by
Swan Electronics Corpora tion. 305 Airport
Road. Ocean side. CA 92054.

- WllQRX

Ionosphe ric Propagation [from page /9)

Figu re 3 shows sola r fl ux o bservations for
the sa me per iod. While so lar flux variat ions a re
so me what less errat ic than the geomagnetic
fi eld. a tendency towa rd s a 28-day recurrence I

cycle is evident.
S ince both solar flux and geomagne tic. ac­

tivity show a n approximate 27 /28-day recur­
rence te ndency. observation o f these pa rameters
can he used to make a forecast for up to 28
da ys in advance. T ha t is. at th is time in the
sunspot cycle. to a first a pproximation. con­
ditions which existed today are very likel y to
repeat in about 28 days.

Of course. the 28-day forecasts ca n be de­
rived from the CQ Propagation Charts by using
fig. 1, and Tables I a nd II. as discussed earlier.

New INTERNATION AL

broadband
amplifier

MODEL 150-299

14 db gain-10 to 1,000 MHz

International's inline ampl ifier
provides 14 db gain flat within 1
db over a range of 10 to 1,000
MH z. Impedance 50 phms. Re­
qu ires 20 VDC @ 50 mao For in­
creased gain additional ampl ifier
may be added. Uses BNC type
terminals.
SPECIFICATIONS
Range 10 to 1,000 MHz
Impedance 50 ohms
DC Input" 20 VDC 50 rna
Ga in" " 14 db
Flatness ± 1 db (Ref. 500 MHz)
Operating Tem perature - 25 to + 70 ° C
Noise Figure g db
VSWR Output 2.0
Output capability for - 60 db near
intermodulation d istortion 100 MV

· W III o pe rate 12 to 2 4 VDC w ith some lo ss
c h aracte ri stics

" M ay c ascad e to r addi tional gain with
consid e ration o f noise and flatness .

Pr ice $40.00 plus postage
Write for complete catalog.

~
INTERNATIONAL

,1', 1 Y
CRY .TAL MFo. c~ IN C.

10 North Le e
Oklahoma City , Oklahoma 73 102
40 5 23 6-3 741
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As an example, suppose this is March 1st, and
you want to arrange a schedule from your
QTH in the central part of the USA with a
friend in Tokyo. Let's place the time of the
schedule about a month from now, at 7 P.M.
CST, and on 20 meters. The Propagation Chart
shows a propagation index of (2) for these
circumstances. From Table I, you see that the
signal quality expected on this path will be B
when conditions are Above Normal and C
when conditions are High Normal. Under
poorer conditions it will be D or E, which is
unsuitable.

You begin listening today to WWV at
eighteen minutes past each hour (forty-five
minutes past each hour On WWVH ) for the
previous day's values of the solar /lux and the
A . index. You are waiting for a combination of
solar /lux and A . values that will produce
Above Normal or High Normal conditions as
defined in fig. I. Assume this occurs on March
5th. with a solar /lux of 88 and an A• . of 3.
Adding 28 days to March 5th yields a recur­
renee date of April 2nd. You can now notify
your frie nd in Tokyo that the best time for a
schedule is at 7 P.M. CST on April 2nd, and you
can do so with confidence that there is a very
good chance it will work out well. Of course.
the date and time of the schedule should be
sent to your friend in GM T,

Let us look at another way to use these data.
Turning to the other end of the spectrum, when
conditions are Below Normal or Disturbed on
the h.f. bands. there is a good chance that
unusual ionospheric propagation may occur on
the SO and 144 MHz bands. Auroral conditions
usually accompany radio storms, and they often
produce patches of sporadic-E ionization.e The
h.f. operator's famine often is the v.h.f. op­
erator's feast ! This is good enough reason for
the amateur interested in v.h.t. propagation to
check the WWV broadcasts, and to make use
of fig. 1 in this article. When a combination of
solar flux and geomagnetic activity falls into
the Below Normal or Disturbed regions of fig.
1. it's time to check 50 and 144 MHz for either
sporadic-E short-skip openings, or for auroral­
reflection type openings. Be especially watchful
for such conditions during the spring and fall
months. with peaks usually taking place during
March and September.

Mail.A.Prop Forecasts
A disadvantage of the WWV radio broad­

casts are that if a radio sto rm should develop.
it may not be possible to receive the forecast.
To overcome this. and for those users of the
h.f. spectrum who can not spare the time to
listen to WWV daily or who do not wish to
make their own fo recasts. there is a subscrip-

6"VHF Ionospheric Propagation," Jacobs. G.
and Leinwoll, S., CQ. Nov. 1969, p. 37.
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tion service available which does this for you.
It is called Mail.A·Prop.

Issued every other week, Mail.A-Prop pro­
vides forecasts for a two-week period on a day­
to-day basis.

The forecasts are based primarily upon a
detailed analysis of solar, geomagnetic and
ionospheric data. and are prepared along the
lines discussed in this article, It is interesting to
note that Mail·A·Prop achieved a record of
being well over 90% correct during the past
year.

The Mail-A-Prop format changes a bit with
each issue. so that over a period of a month or
so. the bands (160 through 10 meters ) . con­
tinents and major time periods of the day are
covered with detailed forecasts. Detailed short­
skip forecasts are also given at least once a
month. The three-to-four page. easy-to-read
newsletter also contains timely items on radio
propagation, solar and geomagnetic activity.
progress of the sunspot cycle, v.h.f, ionospheric
possibilities, and schedules of meteor showers.

Mail·A·Prop is sent First Class Mail, with
Airmail used. if necessary. to reach subscribers
in time for full use. An annual subscription (26
issues ) is S2S.oo. postpaid. A six-month sub­
scription is available for SIS.oo, and a two­
month trial subscription, for S5.OO. Subscrip­
tions to Mail·A·Prop can be addressed to ; .0 .
Box 86. Northport, New York 11768. A sample
copy is available for an s.a.s.e,

A two-to-three minute summary of the Mail­
A.Prop forecast is available at any time by
dialing (516) 883·6223. Called Dial-A·Prop,
the announcement is revised every Tuesday
and contains a day-to-day forecast for a com­
plete week. Dial-A-Prop is provided as a public
service by CQ. and there is no charge for the
forecast; the number. however, is nOI toll free .

Conclusion

Solar flux and geomagnetic data broadcast
hourly by WWV. along with the Propagation
Charts which appear monthly in CQ. now make
it possible for radio amateurs to make their
own day-to-day forecasts and 27128-day recur­
renee forecasts for any path, and for any h.f,
band. Thus, with most of the mystery now re­
moved from propagation forecasting, more
efficient use can be made of the h.f. bands. A
knowledge of expected conditions should save
time, prevent disappointment. and should pro­
vide a higher percentage of successful QSOs.
After all . you gain nothing by tuning a dead
band, looking for an opening which cannot
occur!

Finally, the authors would appreciate bear
ing from readers using the forecasting methods
discussed in this article. We are especially
interested in hearing of the results you
achieve. •
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COMMERCIAL BALU~ IN THE WO RLO TODAY. =~ _ _ ~

"W2AU 1 BALUN =- ~12~9}5= -:: ,~©. .----
The proven ba lun 1. HANDLES FULL 2 KW PEP AND THEN SOM E. ("' '' .:'1, t~'"''b ...I'O"

Broad-Banded 3 t o 40 Mc. "uu, _ - - - \.'WI-- -2. HELPS TVI PROBLEM S By Reduc ing Coax Line ..' ... ......
Rad iat ion

~
' 3. NOW A LL STAI NLESS STEEL HARDWARE. 50239

'

Doub le Silver Plated
.... 4 . I M PROVES FIB RATIO By Reduc ing Coax Line

l-'ITUL Pick·Up
5. REPLACES CENTER INSULATOR. Withstands

Antenna Pull of Over 600 Lbs.
6. BU ILT·IN LIGHTNING ARRESTER. Protect s Balun

- Could Also Save You r Valuab le Gear
7. BUI LT·IN HANG·UP HOOK. Idea l Fer I nverted

Vees . Mult i ·Band Antennas, Di poles, Beam and
Ouads

NOW BEI NG USED EXT EN SIVELY BY ALL BRANCHES
OF THE U.S. ARMED FORCES, FAA, RCA, CIA, CANA·
DIAN DEFENSE DEPT. PLUS THOUSANDS OF HA MS

T HE WORLD OVER They're built to rut

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

Come5 i n 2 models. 1:1 matches 50 or 75 ohm un. W e'll GUA RANTEE
ba lanced (con line) to 50 or 75 ohm balanced load. no other balun, at any
4:1 model matches. 50 or 75 ohm unbalanced (coax
line) to 200 or 300 ohm balanced loa d. price. ha s. a ll these

AVAILABLE AT AU l EADING DEAlERS. I F No r, ORDER DIRECT featu res .

UNADillA RADIATlDN PRODUCTS ~:I~s60~.;6:'~~t'S Dept. CQ UNADILLA, N.Y. 13d49

HP: THE STANDARD OF COMPARISON IN TEST EQUIPMENT

Sales and serv ice trom 172 ottices In 65 countr ies.
1501 Pig. l,II ,1l AMCl . ",10 AIIO. ethlo ,n•• !M~

HEWLETTifi PACKARD

temperature compensated crystal
oscillator (S100*) . Both in struments a re
backed by the full HP guaran tee.
' Dornest!c USA pr ices only 02402

State

Phone

Name

Zip

City

$450*10 Hz to 225 MHz.
HP's 5382A Counter. All the features
of the 5381 to 225 MHz. Plus an eigh t
di git readout. Al so, available with a

Address

Professional caliber gear with the precisi on of a
seven digit LED readou t at an unusually low price.
The HP 5381A features a high-stabil it y inte rnal
lime base , 25 mV sensitivity. a three-posit ion
attenuator switch. external oscillator input and
ratio measurement capabil ity. All packed in a
rugged metal . dust-free case.

Know your frequency... precisely.

$249* 10 Hz to 80 MHz.

•••••••••••••••••••••••••••••••••••••
o Please mail me complete in formation on your ••

new low-cost preci sion counters . (No salesman •
will cal l.) •

•o Please have a sales eng ineer telephone me. •
•••••••••••••
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BARGAINS I
KLEINSCHMIDT TELETYPE EQUIPMENT

til IT·t,", ... It"" Prift'" . A, I, flO 0, H.... pm ._•.._•.•.•..•.•.• ..• 5I.15
fAllT·ll i P. ", I' , . ,,' 18117·1':'9 R..po-rf & TD. _ • .._ $51.15
.u..,_ ..h " 1. "il...,J & .dj ' ...t ..........•..•.•.•_ 111.15
t:!) T.hI $11.15 lO T.hI 134.95 10) C.0p, hoM" _..$3.15
(31 P. p" i noi" .. S14.15 HI 17· )Oj R..prrl';"J~ S59.95
T II ·S (' n'"' Tr / R 100 ..,-r1 adj 1 10 1';0 ifl 9.15

ANDY ELECTRONICS. INC.
6319 LONG DR.lHQUSTON. TEX. n017

(713) 641-0576 ALL PRICES FOB HOUSTON. TEX.

Cop's Column [from page 301

Skokie. Illinois 60076 ) sells small arrays which
appear well suited to charging batteries for
hand-held transceivers and low power h.f. rigs
such as the Argonaut . For example, their SPM
150· 12 solar power module is 7" X 8" X
0.44'". costs SIOO.OO. and will deliver a current
of 120 rna at 12 volts in direct sunlight.

Because of the high cost per watt of natural
power with the sources available today. it is
very important th at all gea r powered by them
draw the minimum current possible. Solid-state
design is a must. but in itself is not a guarantee
of minimum power drain . Pilo t lights need to
be shut off, and switching should be designed
so that only the stages in actual use at any
pa rticular time a re receiving power.

A Fa rewe ll Of Sorts
With very mixed feelings and a large meas­

ure of regret I'm passing the word a long th at
this will be the last "Cop's Column," at least
for awhile. Cop is on th e move again. this time
to Hali fax . Nova Scotia. While you will still
be seei ng my byline in CQ and elsewhe re. I'm
just not going to have the time to turn out a
worthwhile technical column each and every
month. Many thanks for th e support you've
given me during these past 32 months. We'll
still be getting together via the pages of CQ,
and perhaps now a little mo re often on the air
too. It is one of the ironies of writing regula rly
for a ham magazine that you don't have much
time for hamming! I'm hoping now to have at
least a litt le more time to spend communicating
with old friends and meeting new o nes. 'Til the
next time we meet, Vy 73. Cop, WlIORX/ VEI

California, They are the fellows to beat, and
not many guys can whip them, as far as an­
tenna design goes:'

"Well," said Pendergast, I'll be looking for­
ward 10 the March issue of CQ to read all
about the KLM antenna. Of course, since I
have already read the material. by the time
the magazine comes OUI, I'll be an expert!" •

Antennas [from page 22]

element (as opposed to two elements in the
KLM antenna) , is that with the addition of the
various parasitic elements, the Q or circuit se­
lec tivi ty, of the driven element rises sharply
and the usable bandwidth shrinks. That gives
you a severely restricted S.W. f . curve. If you
can properly excite the directors. they will per­
for m well over severa1 hundred kilohertz of
the 20 meter band-about 4 percent of the de­
sign frequency, in fact.

"The KLM dual driven element excites the
d irecto rs over a wider frequency range than
does the simple dipole. thus providing wide.
flat. optimum gain and excellent S.W.f. charac­
terist ic.

"The s.w.r. response of the KLM design can
be adjusted somewhat by fiddling with the di­
rector spacing and length, but since the direc­
tors are optimized for gain and front-to-back
ratio. anything but very small changes will re­
sult in performance degradation.

"Thus, the s.w.r. curve can best be adjusted
by paying a ttention to driven element lengths
and spacing. It turns out tha t the spacing be­
tween the driven elements has little effect on
s.w.r.• but driven element length can be ad­
jus ted easily to touch up the s.w.r. figure to
less th an 1.2 across the ope ra ting range. Gross
changes in len gth. of course. will screw up the
front-to-back ra tio.

" As in any beam design. the dimensions a re
interlocking to an extent, and you have to
know what you' re do ing. or you'll end up chas­
ing yourself around in a circle:'

"I'd sure like to see a KL~I antenna," said
Pendergast. " How long is th e boom?"

"About 42 feet ," I rep lied . ..It's a big gun,
but it takes a big antenna to deliver a big
signal. Here's a picture (fig. 5 ) of the KLM
antenna at Mike's station, K6MYC:'

"T ha t's the guy who shot me down in the
pile up," sa id Pendergast .

"Well, you now have all the design informa­
tion to build your own antenna." I replied.
"Or. you can get the manufactured model
made by KLM Electronics. That's how the an­
tenna got its name."

"The grandfather and first user of the log
periodic Vagi antenna was an amateur by the
name of Ol iver Swan. who perfected this
unique concept for long distance television
work in tbe central valley of Californ ia. The
antenna performed so well that amateurs
star ted using it for DX work on 6 and 2
meters. It consistently outperformed Vagi an­
tennas of equivalent size. K6MYC did a lo t of
work with the v.h.f. designs, before he per­
fected the 20 meter version. K6HCP and
K6KBE were also in on the project. And these
three calls a re very well known at th e v.h.f.
antenna measuring contests held each year in
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With all this leUr. about ccm per watt. you
may be interested in SWAN'S WM·U~OO In­
Une Wattmeter. Read rorward or Reva,...
power on rour acalee rrom 0 to 5. SO. ~
and l~ wan.. Acx:uracy ill batter than
1O'ft full .cale on rrequeDd.. from Z to 30
MHL
WM-1500 In-Una Wattmeter ••• ••••. S64.~

Here is all the dynamic powerful perfcrmance needed to punch through QRM . without a n ac­
cessory amplifier. SWAN's 7CWJCX Champion transceiver lets you enjoy 8 more responsive value­
pecked ham statton. for lese cost-per-wall. than any othar r ig in lts class ... Iass than 86t per
walt if you have your own power supply .•. less than $1.05 per walt with SWAN's 117-XC de­
luxe AC power supply with matching cablnet and built-in speaker ... end. less then 98t per welt
with the 117-X AC power supply.

Quality is not ae crificed. Cross-modulation and front-end
overload w ill not plague or frustrate your communications.
Thls Champion delivers a full 700 walts P.E.P. input on 10.
15. 20. 40 and 80 meters with selectable USB. LSB. AM. or
CW with srdetone. For extra frequency coverage, plug in
an optional 51~X crystal oscillator. If you want separate
transmit and receive frequencies , USB 8 508 VFO accee­
sary. VOX? Yes . with SWAN's plug-in VX-2 option. You
can also hook up an FP-I telephone petch to the 700cx.
Evan if you insist on more power. you ca n obtain the max­
imum legal limit of 2000 walts by adding a SWAN Mark 11
linear amplifier.

Whatever your style. the Champion 700cx is 8 winner.
Whether you select the 700cx for your home station. its
portability. for mobil. use. or for its many compatible
accessories- you can count on this Champion to give sup­
erior performance - everytime!

1'OtJCX Champion T raJUlCelver ~.95

tn·xc llOV AC Power Supply •.. •..• • • •.• . . .•. .$124.95
tn·x llOV AC Powar Supply $ 79.95
,to-X Crystal O'CWa tor • • •. • • • • • • • • •. . • •. • • • ••. $ 504.95
508 External VFO .• . .. .. . . .... . . .. •..•. .• . . .•••$189.95
VX·2 Plus·ln VOX $ 44.D5
FP-t Telephone Patch . • ••• • • • • • • • • • •.. • ••• •.• •• $ M .DS
Marl n Uneer Amplifier •• • •.• • • .. • ••• •• • . • • •• •$749.D5

DEALERS THRDUQHOUT THE WORLD

~sw~riv
ELE CT RONIC S

• I . . ..e-e--_
Home Office: 305 A irport Ro-'. OCeanside. CA 92054

Telephone: (7' 4) 151·7525

THE BEST PRACTICAL DEVELOPMENTS IN AMATEUR RADIO
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Portability

_ _ _ _ _ ______ _ _ _ _ _______ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ J

r--------------------------------------------
I GaO....:

'
I Ple81e sh.lp the foUowin, Swan productl belt way,

o 3008 CYlDst de novo Tra DICeiver (300 watta P.E.P.
I lnput) "19.~
: 0 300B with S$-.18B Super-..lective I.F. ruter~.g~

I 0 IZOOX Cygne t Un..r AmpUfier (1 2OO Wltu P.E.P.
Input) sm.~

o Ml8 External VFO SI89.9S
o 14-A DC Covert er $4g.g~

o VX-2 Plus-in VOX $44.95
TOTAL AMOUNT OF ORDER IS S -::- _

o 20", down payment enclosed••h.Ip C.O.D.
o Full payment encloeed
o 10", down payment eeclceed, eba.... to my Swan

Credill _
Neme: _

Addres" _

City , ---"'Stlte ' _

Amateur Ca ll: Zip: _

AnalY18 the reel expense of your ham Ita tion. Add up aU yoW'
costl and divide by your rated wattage . Find out what you're
really paying for every watt you use.

Want quality and functional economy? Hars', 8 W8.ntioD:
Install 8 Swan t200X CYinet Unser Ampllfler driven by •
Swan 3008 Cygnet de novo TraMe_iv_r. Both heve Internal
power supplies, operate 10 throua:h 80 matan , bave 5SB and
CW model. and utU1%8 8950 tuba for RF a mpUflcation. A built·
In speaker and CW sidetone monitor com.. with the 3008
while the 1200X haa excellent metering plu. B bype•• Iwitch
so you ca n opera te barefoot . Swan providel the quality and
functions, now look at the economics .

Add the $~ 1 9 .9~ price of the 300B to the S2gg,9~ price of the
12ooX. Then divide by 1200 wetta P.E.P. Input . The reeult 11
II most respectable power level for a very low colt of Im t
68et per watt!

Try to beat that figure anywbere etee. today .
It' s pure common sense - the beart of any Itation 11 itl

quaUty; itl power: and. these dayl, tts economy. Inveltisste
the Cygnets - you won' t be disa ppolnted. . II you ItUI want a
few extras, like a VOX or VFO. Swa n has them, too. Visit an
author ized. Swan dealer soon or. If you wish, you ca n us. the
coupon below to orde r your Cygnets now.

Power

305 Airport ROld
OCllnlldl, CA 92054

Tiliphoni (714) 757-7525

PER

ATT!

DEALERS THROUGHOUT THE WORLD
or order direct from

& SMI',A1tI!&
W ELEC TRONICS

Use this coupon to order
direct from the fectory.

[Cahfom i. reside"l ' plea t.e include ..1•• 'all _I

IZOO wall P.E.P. Input,
IZOOX Cygnet Unear Ampllfler

Team-Up with Dual Cygnets to Punch Through QRM - AND Do It EconomicallyI
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Dr. J ohn Leonar d
2545 Walnut Street
Anywhere, California
9 4 54 4

FREE STANDING ALUMINUM TOWER
10' t. 100'-

Prl... I".. 19&.00 1301
MOST

POPULAR

HAM TOWER

REQUEST

NEW CATALOG
OF

TOWERS &
ANTENNAS

Midwest Ham Headquarters
For 0 ..., 35 r••,.

HAMSI Writ. For Free Catalog and Wholesale Prices!

WE PAY HIGHEST CASH PRICE FOR
ELECTRON TUBES & SEMICONDUCTORS

IMMEDIATE PAYMENT ON
UNUSED TUBES

H & L ASSOCIATES
IELlUIUHPORT INDUSTRI AL PARK

ELlUIETH. HEW J EASlY 072M
1201) 35t.42oo

EVER MADE!

ELECTRONIC DISTRIBUTORS. INC.
1960 Peck Muskegon, MI 49441
TEL: (61 6) 726-3196- TELEX: 22-8411

500 GOLD LINED
RETURN ADDRESS LABELS

Quick and easy way to put your Name and Aeturn
address on letters, books, records. etc. Any Nam• •
Address and Zip Code up to 4 lines beautifully printed
with large Gold Strip. 500 labels only $2....

Dublin Valley Press, 11683 Betlen Drive. Oublln. Calif.
94566. Dept. A·a

UNIVERSAL TOWERS

st am ps. Free catalog. 4 5 type
Bo x 443F, F ran k lin Pa rk, IL

RUB BER address
styles. Jackson's,
60131.

COLLECTOR : I s interested In books autographs
and other I nf o r m at io n on ear ly rad iotelep hone
p ioneers. Ronald Ph llllPS

b
1925 Baltimore, A venue,

Kansas City M i sso uri 64 1 8 . (8 16)842.lJ009 .

CLEGG, SWAN, CUSHCRAFT at pr ices I dare not
pUb liSh. Call or write, WONGS B ob Smith Elec­
tron ics, 1226 9 t h A ve., North, Fort D Od ge, Iowa,
50 501. (5 15) 5 76·388 6 .

WANT E D FOR U S CASH-Bac k in 1957 t he
Uonel T ra i n Company m ade a sma ll set of toy
train s spe ci f ica ll y designed for gir ls. I t had a ·p ln k
loco motive and several other cars, all In pastel
shades. The set w asn' t ve ry popu lar, hence not t oo
man y so ld. H owever , I need this set for m y collec­
tion, and am willing t o pay up to S400 cash for a
complete set In m int condition. I f y ou have th is
Item please wr ite: Dick Co w an, CQ Magazine,
14 Vanderventer Ave., Por t waShington, N Y 1105 0 .

FOR SALE: 2 RCA box ed U.S. A r m y surplus 826's
(fo r Gonset Li nears) $5.0 0 , A. Dorho ffe r, K 2 EEK,
CQ M agazi ne, 14 vencerventer A ve., Port washing­
ton, NV 11050.

WANT T O B U Y : B ird no. 43 Wattmeter an d ele­
ments. Marty, (215)8 84-6010.

FOR SALE: Spect ra Ph ysics 2.0 m w0 7 1 -2 HeNe
laser tube, bra nd new wi t h po w er supp ly schematic,
SI10.00 . WA2NDM, 5 M elv i l le Rd. , G reat Neck,
NY 110 23.

Advert is i n g Rat ,, : N o n-Co mmerc ial ads are 10
cents per w or d Including abbrev iations and ad­
d resses. Commercia l and o rgan izat ion ads are
35 cents per word. M in i m u m ch arge Sl.00. No
ad (non-subscriber) w i ll be pr inted unless ec­
eomea nied by full r em ittance.
Closing Date : The 15th day of the second mon t h
preceding publication.
Becau sethe ad ver t lsers and equipment conta ined
In Ham Shop have not been Investi gat ed, the
Publisher of CQ cannot vo u ch f or the me -chan­
d lse listed therein. D irect all correspo ndence and
ad copy to: CQ Ham ShOp, 14 Vandervente r
A ve. , Port Washingto n, N ew York 11050.

TWO PLASTIC HOLDERS, F rame and D isp lay
40 QSL's f or S1.00, or 7 ho lders enhance 140
cards f o r S 3 .00 from your Dea ler 'r0 ' r r epa ld d ire ct :
TEPABCO, Bo x 198Q, Gallat in, N 7 00 6 .

DAVTON HAM V EN T ION : A t HA RA A rena Apr i l
25 26,27,1975. Program brochu res m ai led March
10\h. Wr i t e for i n f o r m atio n if you have not atten d­
ed the last t w o y ears.1 to H AMVENTI ON, P.O. B ox
44 , Dayton, O H 45 4u l.

HAMFEST DATE F O R 1975 : May 31 st Marriott
Inn is new Headquar t ers. I nf or m at Io n ? Wri t e WN V
H amfest , Box 1388 , ROChester, NY 1460 3.

D id y ou know that su p plements t o t he bOOk,
" CQ V L,, " are ava ilable? They br ing the book up
to date w it h V L RL Off icers through 19?3 and
the 6th V L R L Conv ention, held at L ong Beach In
May '72. If y o u ha ve a co py o f "CQ YL" and w o uld
like to add the new sup p lem ents Ithe ~ges are
"slotted" so they fit d Irectly In t o he' CQ V L"
spira l baCkbOne), d rop a note w it h your req u est to
author/pub liSher, W5 RZJ, Louisa sa ndall 441 7 •
1 1th St., N W, Albuquerq ue, N M 87107 . lease en­
close two 10 cen t stamps to cover cost of ma il i ng.
The one and only book about V L s In ham rad io,
" CQ Y L

b
" conta ins 21 chapters, over 6 0 0 photo­

grap hs. rder y our autographed copy , or a gift
copy , fro m W5 RZJ, $3.00 post pa id.
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fREQUENCY STANDARD M A G AZI NES F O R SAL E : CQf13 / QST / H A M R A D ·
10 issues at 10 cents each (plu s Shi pping) f ro m
L oc kheed Ham Club. 2814 E mpi r e. B urban k. CA
91504 . Send list and check. Avai lable issues and
any refund due will be sent p r o mptl y •

100 so 21...••...

Only
$37.50
lIess baU.,i.d
POSTPAID USA

• P,..cislon crystal

• Full., guaranteed

•

REPAIRS: K6 BE (4 15 )-5 48 · 18 8 9.

HIGH G L OSS QSL CARDS : From $10.95 /100 0
Full co lor ca talog. $ 1 .00 . Lllon Gra p h ics, B o x 48 ,
East L ongmeado w, M ass. 0 I 0 28.

NOW paying $ 2000 .00 an d up for ARC·94 /61 8T
ARC·I02 /61 8T, $1200 .00 and up f or ARC·5IB X,
$1500 .00 and up for 490T-I antenna cou pler s. We
also need these contro l box es·C·6 28 7 / A RC·5 1BX,
C~4 76 /ARC·51B X, C·71 4E-2 . We a lso need R­
10 51 receivers RT~6 2 /Grc· l 06 tranceiver s. We
bu y a ll late aircr aft an d grou n d radio eq ui p ment .
Also p ack radio s. We are buy ers not tal k ers. Br ing
your eq u i p ment i n and you are p a id on the spot .
Sh ip i t i n and you are paid wi t hin 2 4 hou rs. W e pay
all ship ping charges. If you wa nt the b est price f or
your equi pment . Ca ll us. Call co llec t if you have
and want t o sell or t rade. We also sel l. W ha t do you
need ? 0 & R E lectronics, R. D . I , B o x 56, Milton ­
PA 178 47 . (717}7 42-4604.

• Marhrs of J 00, 50, 25, r0 or 5 kHz s.­
I.c'ed by Iron' panel switch .

• Zero oel;us••e ts '0 WWV. Exclusive cirrulf
sup presses unwanted marker•.

• Compact rugged design . A"rad;ve, com­
pl.,.ly 'e" conJained.

• Send lor I,... brochure.

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025

WE'RE FIGHTING
INFLATION r-
NO PRICERISE INjJ5--,

FOR FREQUENCY
STABILITY
Depend on JAN Crystals. Our large stock o f quartz
c rys tal materials and components assures Fast
Delivery from us !

CRYSTAL SPECIALS
Frequency Standards

100 KHz (He 13/U) ... . . . . . . . . . . . . • . . $4 .50
1000 KHz (He 6/U) 4.50

Almo st all CB sets, TR o r Ree $2.50
(CB Synthes izer Crystal on request)

Am ateur Band in FT-243 ea. $1.50
... . . ..... .. . .. . • '$5.00

8O-Meler $3.00 (HiD·meter not avai l.)
Cryst.l. for 2·Meter. M.rine. Sc.nn..... e tc. Send
lor C.t.log.
For tat class mail, add 20· per crystal. Fo r Airmail,
add 25· . Send check or money order. No dealers ,
p lease.
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WANTED: ca, a ST, 73 , PE, E l an d o t her ham o r
e lect ron ics publications; wi ll buy or sw ap . Also
want C oll i n s R·38 8, R·38 9, o r R·3 90A. D onald
Erickson,60 59 Essex, Ri verside, CA 925 0 4. (714)­
687 ·5 910 .

MOULTR IE AMATEUR Radio K lub 14th ann u a l
hamfest, Apr il 27 . 1975 , Wyman Park Su ll ivan.
Indo or, o u tdoor m ark et. Ti ck ets, S I., ad va nced ;
$ 1.5 0 a t gate. Wr ite MARK, P.O. B o x 327 , M atto on
6 19 38 .

LOO KING F OR o ld L io ne l tra i n s. I nter est ed o n ly
i n "0" gau ge. excellent t o uke-new condi tion. Pr i­
mar y i nterest is loco motives p r io r t o 1952, but will
consider comp lete sets or more recen t models. Am
w illing t o bUy ou t righ t for cash o r swap rad io gear
t o m eet your n eeds. W ri te D ick Cowan, WA2 L RO ,
c/o CQ Magazin e, o r ca ll 5 16/8 83 -6 20 O.

NORTHWEST ERN Pennsylvan ia Swapfest, May 3,
19 75. Crawford County Fairgrounds, M eadvi lle.
Flea Market begins lOam. Free admission, h ourly
door prizes, r efreshments available. Indo ors if rain.
Ta lk·in 146.94, 146 .04·.64 L 2 9.0 Mhz. Map and de­
t ails: RAE, B o x 844, Erie, ...A 16 512.

WANT TO B U Y: B otex o r B ell & H o w ell 16 MM
film edi tor/viewer , exce llen t condition thruout ;
AlsoLNew D VM, M od el I M · 10 2. Cash ier s Check
for owest d o llar. W AO GYX, George, 1107 N.
Scott n o . 3, Belto n, MO 64012 .

MOT O RO LA H T220, HT200 , Pageboy and Voice
Comma nder service an d modifications performed
a t reasonable rates. A lso most makes o f t w o meter
ama t eu r gear and VH F monito rs such as Regency.
WA4 FRV, (804 )27 2·8 40 3 .

FOR SALE : Old m agaz ines an d b oo k s R9. N o v.
1934, Dec. 193 5. "Rad io" M aga z in e D ec. 1933
through D ec. 193 5. R9 /R adio (merge iSSue! Jan.
1936, no. 2 05 through M arch 194 2

1
no . 26 (no.

20 7 , M arch 1936 missing) . B o oks - 93 6 "Radio"
Antenna H andbo ok (Ha w kins, Smith) ,I 9 36 "Radio"
Handbo o k (Jones), 19 3 7 Jones Rad io H andbo ok,
193 8 "Recto' Handbo o k (J ones) 4 t h ed. 19 38
" Radio" Handbo o k ( Sm ith s tn ed .,19 41 "Rad io"
Handbo o k (Sm i t h D aw ley) 8 t h ec. hardcover.
M agaz i n es and b o o k s as pa cka ge, $60 .00 A . D or­
hoff~~ ! K2 E E K, CQ M agazi n e, 14 Vanderventer A ve.
Port w ashington, N Y 11050.

T WO-METE R FM ANT E NNAS : 1/ 4 ; 5/8 W " C A R­
TOP"; and Fixed Stat io n Unique des igns. Send f or
li terat ure. M arsh Devi ces, P. O . B o x 15 4 , Old Green­
w ich, CT 06 8 70 .

WANTED TO BUY : Battery f or PRC-6 Walkie­
T alkie WWII 50 m e. and b esides t ee where c ou ld
I get a li cense f or o n e? G en e Perryman, B o x 1104 ,
Kendr ick, Idaho 8 35 3 7 .

FANTASTIC PRICES : 2 .5 A · I 00 0 V Diodes: HEP
IR, 4 /$1.00. D iscounts: T est E q ui pmen t , Parts~ l ist
10 cen ts F & M Elec t ro n ic D i st r ibutors, B o x ~3 6 ,

Dept . A Maspet h , NY 11378.



ONLY ONE
TRANSMITTER

SELLS FOR
LESS THAN

A DOLLAR
PER WATT

I
•

is $1.41 per watt ; the 200 watt rig with the
power supply bu ilt-in runs $2.30 per watt ,
wh ile the other 200 watt transmitter costs
$2.65 per watt by itself or $3 .15 per watt if
you buy the power supply recommended .

Now consider the economical SWAN 600T
- it gives you a full 600 watts P.E .P . input ,
about three times the power of the others ,
for JUST 98ft PER WATT!

The brand YOU should buy is obvious.
Visit your authorized SWAN dealer and order
your 6OOT.

There are f ive transmitters available to
amateur radio operators today providing 5­
band coverage in SSB, CW and AM modes .
Of these f ive, only SWAN's 600T supplies
600 watts P.E.P. input. Among the others,
one has 240 watts P.E .P. ; two have 200 watts
P.E .P. (one of these requiring an accessory
power supply); and one is a kit capable of a
mere 180 watts P.E.P . input.

Compare the cost per watt , then jUdge for
yourself as to wh ich is the best value: The
ki t reta il s at $1 .67 per watt ; the 240 watt unit

WHEREVER THERE'S VALUE IN AMATEUR RADIO , YOU'LL FIND SWAN ELECTRONICS

600T Transmitler $589 .95
600R Custom Receiver with

55-168 filter $615.95
6005 Speaker S 24.95
600SP Deluxe Speaker with

FP-1 phone patch " $ 69.96
510X Crystal Oscillator $ 54.95
VX·2 Automat ic Voice Control. S 44.95
MARK II Linear Ampli fier

(2000 watts P.E.P .) $749 .95

DEALERS THROUGHOUT THE WORLD
or order direct from

& S MrA ItI
~ ELECTRONICS.. _ ......... c_ c.._ .._

Home Off ice: 305 Airport Road · Oceanside. CA 92054
Telephone : (714) 757-7525

THE BEST PRACTICAL DEVELOPMENTS IN AMATEUR RADIO

March, 1975 • CQ • 7 1



/I
/I
/I
/I
/I
/I
/I
/I
/I
/I
/I
/I
/I
/I

SELL: A tlas 18 0 T ran sce i ver. Absolutely m int,
like new. L atest p r o d u ct io n m odel wi t h 8 po le
f il ter and new ALC con tro l. $ 35 0 o r B est offer.
SChultz, c /o RLC, 30 East 42 nd st., N YC 100 17
o r Ca ll (2 12)86 7 -5 20 0, ext. 329 .

WANTED : Touch T one Pad s. Pri ce ? H . Perazzo,
W 7 UD, 8515 37th West , T acoma, WA 9 11466.

WA N T TO B U Y : Will pa y t o p d o llar s-· hard cash­
for o ld L io ne l Troll ey s in any condition. A lso wa nt
old Lio nel or I ves Standard G u age trains. Y our o ld
c l unker may b e a collector ' s dream . D o n't be b ash­
f u l. Wri te D ic k Cowan, c/o CQ M agazin e, 1 4 Vander
ven ter A ve. , Port Wash i ngton, N Y 11050. 5 16 _
883 -62 0 0 .

LOW COST COLO R V IOEO T A PE R ECO R D E RS:
$ 20 0 .0 0 eecn, as is, good co ndi tion. B& W ca me ra :
$150 .00 . Sa les t ax and fre ight ex t ra. Sc hem ati cs
i ncl uded . T apes, h eads, m anu a ls, sp are part s, etc
ava i lable. Limited o ffer. T WENTY FI RST •
CENTU R Y MED I Al INC., W2 1KQ, 60 6 F ifth A ve.,
E. N ort hpo rt, N Y 1 ?31. (516)3 6 8 ·2609.

The 24th Annual

Dayton HAMVENTION®
April 25-26-27, 1975

Technical Sessions · Exhibits . Flea Market · Awards
Hidden Transmitter Hunt > Ladies Programs . Special Group Meetings

Write Dayton HAMVENTION
P.O. Box 44. Dayton. Ohio 45401

See You at the World's Larges t Ham Convention

SELL: Very Reasonable, xmt rs , rcvrs, SASE for
l i st WB9AZQ , 40 4 E. Emmons, R ob i n son IL
6245 4.

BUY-S ELL-TRADE : Write for m o nthly m ailer
give name address, ca ll letter s. Co mplete stock of
major brands new and recondit ioned eq ui pmen t .
Call us for best deals. We b u y Coll in s, D r ak e Sw an,
etc. SSB & FM. ASSOCIATE D R A D I O, 8012 Co n­
ser, Over lan d Park, Kansas 6620 4. (913) ·381 -5901.

WANTE D : QST-Jan ., Feb. , A pr. , Ju l y , 191 7 ; 19 19
excep t Nov/Oec., Please w r i te ai r , p ost age ref und ed
ZL2 GX , 152 L ytton Gisbor ne, New Zealan d.

FO R SALE : t4 X B Transmitter 160 ·10 meters like
new, $400.00 ; R4 B Receiver 160·10 meters l ik e
new $350 .00; Heathkit 10-10 3 scope new, $230.
D X6 0 B $ 50.00; H610 VFO, $ 3 0.0 0 , H o m ebrew
li n ear 4 -4 0 0A's Table - t op u n i t ( Sen d for p ho t o )
$1 75 .0 0 . H o m ebrew p o w er su p p ly 40 00 vo l t s
It 1 .2 am ps. $ 150.00 b o th exce l len t. Cal l M ik e,
W B56YT, 1 40 5 3 72 887 8 or write 653 B York­
towne, Stillwater OR 7 40 14.

. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~.
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WAN TED: T u naver t er conver ter , m ode l SWL 9.5
to 16 mc. Fred Haines, 132 Rural Ave., L ew isbu rg,
PA17 8 37 .

W ANTED : Collins 30 L-l Ro und E mb lem, and
fi lters for 75S-3C (RTTY, CW, SSB ) . SE LL : Cen­
tral E lect roni cs l OB w/cous. K en, W A5 JJB , P.O.
B o x 35 5 N ed er lan d , T ex as 77 627.

WANTED : C RYPTOGRAPHY man ua ls, b o o k s
devices. WN2 TSD, 1 7 Alfred Road , Mer rick, N Y
11566.

T O W E R : 60ft. cren kup, ttt tover, steel galvanized
free standi ng, E· Z Way, was $ 12 00 new. SASE f o r
data. See in Dan a Po int, CA 92 629 (m idw ay L A /
Sa n D iego ) Jim, K6A IP, 340 22 B l u e L antern, A sk­
i ng $395.

WA N T ED : 'rape t o ne Converters f o r M o del 3 45
Sk y S w ee p. Also NC 30 0 receive r. B o b H ar m o n ,
P.O. B o x K 751 D eming, New Mexico 88 030.

F R E E : 12 E x t ra Cr y sta ls of your choice w i t h the
pu r ch ase o f a new Regency H R -2B a t $2 29 . Send
cashier ' s ch eck o r m o ney o rd er f o r sa me-day sh i p­
men t. F or equall y goo d deal s o n COll ins, D rak e,
T en-Tec, K enwood, tcom, Swa n, A tlas, S tandar d,
C legg, Gen ave T em p o, M id land, A lp ha, H y -Gain,
Mosley, Cu shCraft, and H u stler, w ri t e t o H o o sier
Elect r o n ics, your ha m headqu art er s in the h eart o f
t he M idwest . B ec o m e o ne of o u r m an y happy and
sat isf ied cu st o mers . W r i te o r call t oda y f or o u r low
quote and try o u r i n d ivi d u a l perso na l serv ice. H o o s­
ier Electron ics, R . R. no. 2 5 , B o x 403 , T erre H aute
I nd ian a 4 780 2. (81 2)8 94-2 39 1 .

GMDFHA1Nl)
EXCLUSIVE 66 FOOT 75 THRU 10 METER DIPOLE

NO TRAPS - NO COilS - NO STUBS - NO CAPACITORS
Full y Air f..f,d - Thousonds A lr.ad in Use

' 16 40% Co pper Weld wire .nnea led so i t handles l ike soft opper wire--R.led for better than full Ie,. I power AM / CW
or SSB·Cou i.1 or B. I. nced 50 to 75 ohm teed line-VSWR under 1.5 to 1 . t most heiehts-Steinless Stee l hlfdw.re­
Drop Proof Insulators-terrific Perfo rm. nc~No (o ils or tri PS to bre." down or chan" under wnther conditions-Comp.
letel, Assembled rudy to put up-Cu.fuleed J , elf-ONE DESIGN DOES IT All ; 75-IOHD-ONLY $1 2.00 A BAND!

Model 75 · 1OHO .... $60.00 . 66 Ft .75 Thru 10 Met,rs Model 75·40HD S40.00 66 ft 75 Thrv 40 Meters
Model 75·20HD. . $50.00 ... 66 Ft . . 15 Thru 20 Meters Madel 40·20HD $33.00 35 ft 40 Thru 20 Meters

Model 80·40HD.. . . $42.00 ... .69 Ft_.80·40-15 Meter (eW)

L eaven w o r t h . K ansas 66048
OItDER DI RECT OR WRITE fOrt

f Ull INfORM ATI ON
300e Shawn ee O R THIW YO UR FAVO RITE

DI 5TIU BUTOR
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THINKING BIG?

Swan gives you all the power the law allows

or a little less for a lot less money.
Mayb e you'v e got y o u r s ig h ts on a
blockbuster rig with maximum legal
power. Or you might see yourself as the
sophis tica ted someth ing-less-than-max
type who comes away with a good ly
amoun t of change left over. Whichever
w ay you go, when you take that big
step up to high pow er, Swan has the
li n ear a m p li fie rs to h elp yo u grow
easily and painlessly.

Tak e o u r Mark II , for in stan ce. It
gives yo u top legal power of 2000 watts
P.E.P . on SSB. Use it with yo ur Swan
300B, 700CX, SS200A, BOOT or anywhere
yo u've go t 100 watt s o f drive. The price
includ es everyth ing yo u need to become
a musclem an on the bands : RF deck,
mat chin g power s u p p ly - bot h with
h igh -volu me, low RPM blower - plus a

Mark II 2000-walt linear amplifier

$749.95
Cygn el1200X

1200-walt linear amplifier

$299.95

4.5-loot con nect i n g cab le. All bands
fr om 10 to 80 meters.

Our Cygne t 1200X linear amplifier
gives you a lot o f wallop, too. A full
1200 watts P.E.P. on SSB-as much as
a lot of people eve r need-it puts you
in the big time for less money. Front
panel is desi gned to go with our 3008
Cygnet de novo tran sceiver for a per­
fect decor and performance match-up
plus fo ur t imes the power o f the 3008
a lo ne. Comes with self-conta ined power
supp ly and provi si on for exte rnal ALC.
Ten through 80 meters.

If you 're ready fo r the b ig time, see
the Mark II and the Cygne t 1200X linear
ampli fie rs a t your n ea rest Swan d ealer
or order d irect fr om our factory.

& SIiVAItI®
~ ELECTRONICS

Home Office: 305 Airport Road . Oceanside, CA 92054
Telephone (714) 757·7525

We make it easy to move up in Amateur Radio
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FOR SALE: ECSa Vacu um Variable, 2 to a mmf.
idea l f or neutralizing capacitor , $1 7 postpaid.
A . Dorhoffe'::, K 2 EEK , CQ Magazine, 14 Vander­
vent er Ave., ..ort Washington. N Y 110 50.

WANTED: Ultimate Transmat ch UT2000A or u­
n ique w ire tuner or w hat tuner h ave you? Ja m es
Millen, 9 07 11 V FQ 8 0 o r 40 m eter L i ttl e Giant
Antenna. K 9 UKX. 5 16 25 Chestnut Rd., Granger
IN 46 5 30.

D A YTON HAMV ENTION : At HARA Arena A pril
25 ,26 ,2 7,1 9 75 . Program br o chur es ma i led March
I ()th . Writ e f o r information if you hav e n ot attend­
ed the last t w o yea rs, to HAM VENT ION, P.O. Bo x
44, Dayton, O H 45 40 1.

WANTED: Linear H ome brewed o r Have Y ease FT·
2 AUTO, One year o ld t o trade or M i llen Match box
922 00 (LN), John Kil lar, Rt . 2 Box 894 -4, L ak e
Geneve , W I 53 14 7•

FOR SA L E : Johnson Viking GN2 trans. and VFO
w / H . B. P.S. Al cond i t ion and w orks goo d. K6 THQ
120 5 Ctoverqten, v e ttnde, Calif . 9 17 4 4 .

FOR SALE : Old radios o f all kind s. SASE f or l ist
or come and loo k. 45 Allen Dr., woodst ock, NY
124 9 8 . (914)6 79 ·8 72 3 .

HEATH KITS professionall y assemt>led. Write fo r
quote. C.J., WA3EC X, Rt 2, Box 2 35 . Ca liforn ia.
MD 20 6 19.

FOR SALE: Hind le H .V. transformer. 6KVCT @

240 maDC. make offer . O ne pa ir o f soc k ets for 866
w it h f i lament transformer 2 .5 V A C @ lOA. S15.00
G.L. M yers.t W86 RVH, 44 641 ·2 I st St., W., L an­
caster, CA ~353 4 .

PERSONALIZED ENGRAVING

M.tal'•• Lop.1 l or _ $1.50 M.tolt•• TI. Cli p - $2.25
SEND FOR fREE CATALOG

ARNOLD'S ENGRAVING

W A N T E D : Sw3 , HRO o r eq ual vintage rcvr t o
mat ch m y TNT x m t r. Sell o r trade my Regency
ATC-I. Dave, K 4 TWJ, Eastw o od no. 604 N, Rt. I I
Box 499 Bi rmingham. AL 352 10.

COMPLETE 2 mt r base sta t ion S6 0.0 0 . I I 0 v 30w
GE pre-prog 2 treq., w / m tke, an t , x ta ls. N o Ship.
WA4 UZM, 32 4 S. Riverhi ll s or., T emple T erra ce.
Flo rida, 336 17 .

WANTED: T Ubes, European and Amer ican mfg.,
before 19 23 f or A mateur Collect i on. W9 LGH, 610
M onro e A ve., River Fo res t , IL60 30 5.

FOR SALE: CLEGG 22 ' r $1 29 ., Gonset 111 ,6M
S70 , H eath H W-I 7 , 2 M , S120 . A l l in perf ect con­
d ition. K4 H H H, B ox 27 4 , Port Richey, F L3356 !l.

FOR SA LE : Heath tu ner Pt I, Pr eamp S~2, T wo
W4·M A mpli fi ers, Ca b inet , Aluminum tubing. T he
Estate of : W8 IM U. 7 390 Barthol o mew, D r ., Cleve­
land. O H 441 30.

FOR SA L E O R SW A P: Ex cellent RME 10 t o 20
~ter co nvert er S2 0 . o r w i ll swap fo r gr id dipper.
Li k e new. H eath HR·I OB r cvr Wi t h x tat calibrator
S55 1 or wi ll swa p f or genera l co verage rcvr.
David A rata. W6 N V A , 154 26 Patronel la A ve.• Gar.
den a, CA 9 02 49 .

Worh on
110 VAC

I ldV.wood. N.Y. 11 227

WA2ZHA

ELECTRIC

ON·THE·AIR
SIGN

WITH CALL

2041 Lind." 51.

GEM QUAD PRODUCTS
BOX!5 3 TRANSCONA, MANITOBA C A N A D A

R2C 2Z!5

FOR SALE: Heathkit 5 8 ·2 00 Lin ear Amplifier
(I KWI . wi t h eunt-rn SW R m eter. $ 25 0 •.. Call (201 )
265 -2 8 25 . aft er 4 pm.

WAN T: Schem atic of su r p l us TCP· 3 t o copy. Co ll ­
ect o ld atlases) roa d maps, etc. W A 6 CPP, no. 10
Wallace, CA 9:1 25 4.

SAL E : Par k in mt. Co. parts as bo x ed in the ear ly
20'S. SASE f o r l ist. Joe H orvath, 5 2 2 Third St .,
San Rafael, CA 9 49 01 .

WORLD QSL BUREAU
THE ONLY QSL BUREAU to ha nd le a ll
of you r QSLs to anywhere; next door. t he
next state, the next count ry . the wh ole
wor ld . Just bundle them up (p lease arrange
alpha bet ica lly ) and send them t o us with

payment of 6<, each .
5200 Pan.m. Ave.• Richmond. CA USA 94804

HW12, 22, 32 OWNER
(Applies to A . E, & C Series also)

Convert your r ig t o a 5 ba nd t ransceiver wi t h
sse & CW coverage. 8 0 t hrou gh 10 meters.
O ur const ruct ion manual is as d etai led as the
famous H eath m an ual and we have add ed some
extra featu res suc h as a pai r o f par asci tic cho kes
and an inexpensive mobi le power su pp ly. Send
50 cents for our co m plete k it ca ta lo g o r $6.50
for the 5 ba nd modificat ion k it co nst ruct io n
m an ual.
If you are having troub te with yo ur m ai l p lease
con tac t the proper au t hor i t ies in Washi ngton,
D .C.

R. Christie
Box A. CO Magazine. 14 V anderventer Ave.,

Port Washington, NY 11050
2 12·657·48 58 Mon. through Fa. 12·1 PM EST

74 • CQ • Ma rch, 1975



ALL SOLID- STATE
160 WATT mru@[M@[D(ffi[M@
SSB/CW CHOOSE 40 or 80 METERS

SWAN's newest a nd most power ful
single-band transceiver . Perfect for
mobile use , operating directly from a ny
standa rd 12V DC battery with a mini­
mum of cur rent drain , No transmitter
warm-up time or intricate tuning is
necessa ry, Simply turn the mono­
bander on , dial your frequency a nd
immediately 160 watts P. E.P. input is
working for you .

Novices a nd experienced ha ms ,
a like , will appreciate the simplicity
a nd pra ctica lity of this newest devel­
opment in the state-of-the-art for
a mateur radio . SWAN's MONO­
BANDER's fea ture infinite VSWR pro­
tection from mismatched antenna
loads , as well a s an easy to see Trans-
MB-40A or MIl-8OA (\60 walt) 5329.95
MB-40 or MIl-8O (75 walt) 5299.95
MBCW (Optional CW Monitor) 5 19.95
SWAN 4Q.I Microphone 5 24.95

mit LED indicator on the S-meter fa ce
to let you know when your signal is
getting out.

Select the MB-40A for 7.0 to 7,3 MHz
operation, or if you prefer the 3.5 to
4.0 MHz band, you may choose the
MB-80A, Whichever you select , one of
new 160 watt models or the new im­
proved 75 watt MB-40 or MB-80, you
are assured of the super ior engineer­
ing, workmanship a nd service that only
SWAN ELECTRONICS ca n give you.
Here is excellent performance in a
handsome pa ckage that blends well
with every a utomobile interior.

See the powerful MONOBANDER a t
your a uthor ized SWAN dealers show­
room this week-you '/l be gla d you did!

DEALERS THROUGHOUT TH E WOR LD
or order direct from

A SIlVAIfI
W ELEC TRONICS

Home Office: 305 Airport Road· Oceanside. CA 92054
Telephone : (7' '(. 157-7525

THE BEST PRACTICAL DEVELOPMENTS IN AMATEUR RADIO
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Distributor inquiries in vited.

80.28060
vere Beach, Florid. 32960 U.S.A.

Phone (305)-561-3415
Cable: FREDFRANKE VEROBEACH FL.

s_ I. ' '' to... . ,h.,I.b!.

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

or ca ll.

ALUMA DIVISION

* TELESCOPING
* WALL MOUNTED

* GUYED
FOR:

TV -CB-HAM
MARINE - MOBILE
RADIO TELEPHONE

COMMERCIAL

FRED FRANKE, INC.

ALUMA TOWERS
ILOW PRICED I

Made In Aluminum

..­- PROTECT
YOUR MOBILE RIG,

Now your mobile F.M. set or stereo tape
player can be made absolutely burglar-proof
with this brand new mobile mounting sys­
tem. Made of case-hardened steel , the REI ·
LOCK comes complete with heavy duty lock
and all necessary hardware.
The REI·LOCK can be installed in less than
hal f an hour, requiring no too ls other than a
simple household hammer. Once inst all ed, it
would take many hours for 8 burglar to saw
or cut i hrough the REI·LOCK.
And the REI-LOCK costs ontv $12.50. If not
yet available at your local dealer, you may
obtain the REI·LOCK direct from the manu­
facturer. All orders must be prepaid by check
or money order. Add $1 for postage and
hand li ng.
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ALL AMERICAN MADE
FULLY SOLID-STATE

BROADBAND TUNING
300 WATTS P.E.P.

Now there is enough power, from a completely solid-state transceiver. to enjoy clean contacts
everyt ime-without the bothe r of tuning! Swans ' NEW SS-200A provides you with a nominal P.E.P.
input of 300 walls on all single sideband transmissions. Turn it on and you're on the air. You don 't
have to w ait for the set to warm up . And look at all the extra fea tu res this rugged station includes:

«Broadba nd circuits to eli mina te transmitter tu n­
ing on 10.15. 20.40 and 80 meters »lnfin ite VSWR
prot ection -Mmtmteed fro nt-end ove rload. d ts­
to rtion and cross-modula t ion eVerta ble VO X
gain . Varia ble threshold noise-blanker «Semi­
break-I n CW w ith CW monitor - 25 kHz cali­
brator -Fest attack / co ntrolled decay AGe -And.
more! It's all in this NEW SS·200A transceiver.
An ordinary 12V automobile battery supplies
the nom inal 13.5V DC power required. -Only 0.5
amps cu rrent drain on receive mode. Here is a n

SS-200A 300 Walt Transce ive r $799.9.5
PS-20 IIDV AC Power Supply $1.59.9.5
Ps-Z20 Z20V AC Power Su pply $169.9.5
810X Crystal Oscillator . . $ M .9.5
SS-208 VFO $189.9.5
Mark II Linear Amplifier . . $749.9.5
4440 Desk Mic rophone . . . . $ 35.9.5
4().f, Hand-held Mic rophone ... . S 24.9.5
SS-MTK Mobile Mounling Kit . . S 16.9.5
SS-GMTK Gimbal Muunting Kit I 11.9.5

easy to install. reliable. mobile unit.
Your home station can be readily equipped

by adding a PS·20 matching llOV AC pow er
supply or a P5·220 for 220V AC source. Optiona l
accessories include: 610X crystal controlled oa­
cillator. SS·208 VFO. Mark II 20(1) w att P.E.P.
li nea r amplifier. microphones. and mobile
mounting kits.

See this modern transceiver on your next
visit to an authorized Swan dealer or, if you
prefer, order direct from Swan Electronics.

DEALERS THROUGHOUT THE WORLD

~S_~'Nz
ELECTRONICS

· _ ...... .. t _ t__

Home 011 ice: J05 AirpeM Ro.ci· OCeans ide. CA 92054
Te1epttone: 17' 4) 757·7525
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READER SERVICE

A CO Magaz ine Reader Service MAR '75

----------

Na m e _

WANT MORE INFORMATION ON PRO­
DUCTS IN ADS OR IN NEW PRODUCTS
SE CT ION? The handy new Reader Service
Coupons below, if used properly. w ill get
this information to you in the shortest time
possible. A coupon must be filled in for each
new product or advertised product of inter.
est. T he name of manufacturer must be in­
cl uded, as well as your name, address, etc.
We will fo rward these requests on the same
day received. Send to CO Reader Service. 14
Va nderventer Ave., Port Washington, NY
11050.

- - - - -
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Please send me
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C ity _

Please send me
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_------SEND FOR NEW 1975 CATALOG- - - - - - ...

GREGORY ELECTRONICS CORP. r.i - ~

The FM Used Equipment People. co
249 Route 46, saddle Brook, N. J. 07682 '......now. j

Phone: (201) 489-9000

G.E. PARTS AND ACCESSORIES R.C.A. STRIPS & COMPONENTS

I

GE Porta-mobile extended control housing
with 10 watt audio ampl iller, shp. wI. 10 Ibs.

$18.

RCA " L.O," series. 30-50 MHz.• 50 watt,
narrow band, TRANSMITTER strip, com-
plete, shp. wt. 10 Ibs $25.

RCA " L.O," series, 12 volt O.C., solid
state, transistorized POWER SUPPLY, 30
and 50 watt (2 transistor) $30.
50 and 100 watt (4 transistor) $35.
Shp. wt. 10 Ibs.

RCA " L.O," series 150-170 MHz., fully
narrow band, partially transistorized RE·
CEIVER. Shp. wI. 10 Ibs $35.

G.E. Transistorized Progress Line 7 pin
reed type channel guard (less encoder
board) with housing and plug (less reed).
Add your own encoder for complete unit,
shp. wI. 10 Ibs $25.

GE Prog ress Line low band dual Iront end
strip. Can be used for simultaneous mont-
torlng. shp, wt. 10 Ibs , $15.

R.C.A. STRIPS & COMPONENTS

R.C.A. Fleetllne series, 110 volt A.C., rack
mount, solid state, transmit and receive R.C.A. " E" line series, 450 MHz., 15 watt,
POWER SUPPLY, complete, shp. wI. 25 Ibs. wide band TRANSMITTER strip, less oven.
W. 13\'2 ," H. 5", O. 5\'2 " $50. Shp. W1. 10 Ibs $15.

----- Limited Quantities-only while supply lasts.!-- - - "
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It's taken almost a year of planning, changing and improving, but the

EBC 144 J r. is now being delivered to hundreds of hams across the country.

Compare the specs with our stripped down Dream Machine; you'll find

that it does more than any other synthesized two

meter rig, and it does it better.

Not only is the EBC 144 J r.

the hottest receiver on the

market, it offers far more

flexibility than other

synthesized rigs, even those

costing more. What's more,

the styling, tooling and

EBCl44JR $599.00

construction of the

144 Jr. are the LITTLE DYNAMITE
absolute ultimate in quality. Your friends will eye this little rig with envy t he first t ime

you show it off at the local club. Check these specs and then compare them with t hose

of other rigs on th e market. We're sure you'll make the 144 Jr. your next rig.

Fully synthesized covering 143 .5 to 148.5 MHz in
5 k Hz increments. Standard 600 k Hz off se ts up or
down au to m a tically . Reverse simplex and
freq ue ncv split allow to tatlv independent receive
and xmit frequencies, and a pr iority channel gu ard
that switches you back to it as 500n as a signal is
detected.

80 • CQ • Man:h, 1975

• Sensit ivity - .35J,l.V for 12 dB sinad . .30J,lV for
20 dB qu iet in9
. 20 watts ou tput
• I ntermo dutatio n. spurious and image 6 0 dB
rrummum
. 10 pole x tal f ilter
• Frequency stability .001 %
• S·meter speaker built in
e tndeoenoent selec table priority channel

ISA River Stree t
New Rochelle NY 10801

(914) 235-9400

•



Visit your dealer for details
or write for our new catalog.
All Yaesu products warranted
by the selling dealer, Complete
after-warranty service available
in Param ount, Calil .

performance. Ask the amateur
be Yaesu-the world's leader in

ACCESSORIES AVAILABLE:
• FL-2100B 1200 watt linear
• FV·l0l B External VFO
• YO-l 00 Monitor scope
• SP-l 01 B External speaker
• SP-l 01 PB Speaker/ Phone Patch
• MMB-l Mobile mount
• FA·9 Cool ing fan
• XF·30C 600Hz CW filter
• YD-844 Desk microphone
• 160 meter crysta l

. FT·101 B160-10 METE R* TRANSCEIVER

YAUU

V
7625 E. Rosecrans Avenue, umt #29 Paramount. Caluomia 90723 (213) 633·4007

Spec iflca l ions subject 10 ch anoe without notice .

simply a great
transceiver

FT-101 B FEATURES:
. 240 watts PEP input (180 watts CW)
• AC & DC power supply
• Noise bl anker
• VOX with break- in CW
• 25 & 100 KHz calibrators
• WWV reception
• Internal speaker
YD-l00 FEATURES:
• 1500/1900Hz tone generator
• Wide range inputs for all

mode monitoring-even RTTY

• vuren MONITOR SCOPE

Compare the features, versatility, and
who owns one and your choice will
amateur communications equipment.

' 160 meter crystal optio nal

The FT-l 01 B transceiver features advanced, solid-state, plug-in modular
circuit ry -with a complete line of versatile accessories including the NEW
YO-l00 Monitor Scope. Add this ideal companion for complete signal
monitoring.
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