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51-1045
transl:eiuer-
D new standard
far the industry
A revolutionary "new generation" transce iver. It's
completely solid-state and totally broadbanded to
eliminate preselector tuning. And the output can
be instantly switched from 100 watts to 1 watt. The
true digital readout offers resolut ion down to 100
Hz and outstanding tuning accuracy. Receiver in­
termodulation distortion has been minimized and
there are very few active devices ahead of the
highly · selective crystal filter. Adjacent channel
overload is negligible, yet sensitivity is better than
1 ~V (.6 ~V typical) and front-end overload is dra­
matically reduced. The " 104" is 12 VDC-powered
for mobil ity and the optional HP-1144 fixed station
supply fits ins ide the 5B-604 speaker cabinet. An
optional noise blanker can be Installed in the
"104" and an opti onal 400 Hz crystal filter Im­
proves CW selectivi ty.
Kit SB·l 04, 31 Ibs., mailable 669.95"
Kit SBA·l04-3, 4110 Hz CW crystal filter,
1 lb., mailable 34.95"
Kit SBA-l 04·1, Noise blanker, 1 lb., mailable 24.95"
Kit SBA·l04·2, Mobile mount, 6lbs., mailable 34.95"
Kit HP·l144, Fi xed station power supply,
28 Ibs., mailable 89.95"

8B·230 - the lowest-cost
conduction-cooled linear around
The 5B-l04's " silent 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
ATTY. The high-efficiency Eimac 8873 triode is
double-shielded to reduce stray RF 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"

8B·634 station console combines
5 convenient accessories
The " 634" performs 5 important functions - a 10
minute digital ID timer with visual or visual anc
audible indicators an AF wattmeter that reads 0
200 or 0-2000 watts with ± 10% accuracy, an 5WF
bridge, a hybrid phone patch that can be usec
I"'anually or with VOX control, and a 24-hour digl·
lal c lock that runs independently of all other tunc­
tions. It 's a must for every well equipped station
Kit SB-634, 14 Ibs., mailable 119.95'

8B-614 station monitor shows you
how clean your signal Is
Highly visible 1y, x 2" CAT detects problems tha'
can reduce the effectiveness of your signal - non­
linearity, insufficient or excessive drive, poor car­
rier or sideband suppression, regeneration, para
sitics and CW key clicks. It monitors 55B, CIII
and AM signals from 80 to 6 meters . Push-pul
drive for keystone free trace; automatic sync
sweep generator with 3 ranges from 10Hz to 1(
kHz. Can be used as an ord inary osclltoscope
from 10 Hz to 50 kHz.
Kit SB·614, 17 Ibs. , mailable . ..... ... ••• . ..• .139.95'

8B·644 remole VFO
Designed exclusively for the 5B·l04. It provide,
split transmit and receive control and you aren'1
frequency·lim ited in any way - transmit at one
end of the band , receive at the other. The " 644'
even has two crystal positions for tlxed-trequencj
control. The " 644" has a linear di al, but the exaci
frequency is displayed on the " 104's" digital read·
out. Th e display automatically ch anges wher
switching from transmit to receive.
Kit SB·644, 10 Ibs., mailable 119.95'

8B-604 station speaker -
response-tailored to 88B
Designed to match the 5B-104 in styling and per­
form anc e. Th e "604" uses a 5x7", a.z-ohrr
speaker. And there's room Inside for the HP~1 1 4~

power supply. With connector cable and plug.
Kit SB·604, 8 Ibs., mailable 29.95'



Transformers T1 and T8 convert the nominal 50
ohm source and load Impedances Into two 100
onm ports wnlch are In phase. Any amplitude or
phase Imbalance causes power to be dumped In
Rl or R2, thus assuring equal load sharing be­
tween the two push-pull amplifier sections. 5iml­
lar hybrid transformers 'eed the supply voltage to
the transistors at T4 and T5. Differences in phase
or amplitude that would otherwise exist at the
collectors are bypassed to ground, resulting In
highly balanced output currents In T6 and T7. This
technique helps Insure excellent second harmonic
rejection.
All transformers employ ferrite loading for broad
response. In addition, T2, T3, T6 and T7 use brass
tubing for the low impedance base and collector
windings to min imize high frequency losses. The
result is an amplif ier which is flat within ± 2.5 dB
across the 3 to 30 MHz frequency range.
lntermodulatlon distortion, which results In splat­
ter, has been minimized in the 5B-l04, and Is at
least 30 dB below the output carrier level This Is
accomplished by careful attention to th~ selec­
tion of device types and operating points. The bias
voltage applied to the four power output transis­
tors Is fixed, and controlled by a diode mounted
on. th~ transistor heat sink. The proper operating
POint IS automatically established In this manner
and thermal runaway Is prevented since the bias
diode characteristics change with heat sink tem­
perature.
V5WR protection is afforded by a fast-acting Ale
circuit. A directional coupler at the transmitter
output provides both forward power and V5WR
Information. The resulting voltage controls the
gain of the transmitter, thus controlling power out­
put. In high V5WR envi ronments, the power output
Is reduced to protect the power amplifier. Typl­
<:ally, a 2:1 V5WR results in a 10% power reduc­
tlon, and a 3:1 V5WR reduces the output power
to approxlrnatety 50 watts.

Next month: ~~_
Digital frequency readout

-
t,

DESIGN
NOTES

Mike Elliott
Sr. Design Engineer

Transistors 0 1 and 0 2, with transformers T2 and
T6 form a straightforward push-pull amplifier. 03,
04, T3, and T7 fo rm a second push-pull amplifier.
The push-pull configuration Is desirable due to the
even order harmonic rejecti on Inherent In such an
ampli fier. In the 5B-104, the push-pull amplifiers,
combined with an effective low pass fil ter, reduce
all harmonics to at least 45 dB below the 100 watt
level.

Broadband solid-state power
amplifier design
Designing a 100 watt output broadband power
amplifier that will operate from a 12-volt source
requires close attention to impedance matching.
It is desirable to use as few devices as possible,
to reduce overall complexity. However, high power
devices display extremely low Input and output
Impedances which are difficult to match over wide
bandwidths. The 5B-l04's design uses only four
transistors to develop 100 watts output across the
3 to 30 MHz range. A simplified schematic dia­
gram Is shown below with much of the bypassing
and filtering deleted for clarity.

5B-644

Send for your
FREE 1975 Heathkit Catalog ­
the wortd'. largea. selection
at electronic kilL

HEATHKIT ELECTRONIC CENTERS-
Units 01Schlumberger Products Corporation
Retail prices slightly higher.
ARIZ.: Phoenix: CALIF.: Anehelm. EI Cetrllo. lOI Angeles . Pomon• •
Redwood City. San Diego (La M...I. Woodland Hm_; COLO.: Denver;
CONN ,: Hart lOfd l" von) : FLA.: Miami (Hi.luhl. Tampa ; GA.: Allanla ;
ILL: Chicago, Do1oner. G rO'll_ ; IND.: In (tlenapot!l ; KANSAS : lee nUi
Ci ty (Mi nlOtl): KY.: Louisville; LA.: New Orleans lKenMrl: "' 0 . : Betl i­
more. Roekvm. ; M A SS . : BOlton (Well••l..,) : MICH.: Detroit : M INN.:
Minnu pOli s (Hopk ins) : MO.: St . l.ouls (Bridgelon): NEB.; O,uhe: N.J.:
Fair le.n: N.Y.: Bullato (Amhe l"l l ). Ne. York Ci ty. JeriChO (LI.).
Rochester. While Plains; OHIO: Cinc lnnaU (Woodla.n). Cleveland,
Columbus: PA.: Philade lphia. Pinsbu lgh; FU .: Provlclence (Warwick):
TEXAS: Dallas. Hou ston : WASH.: sum.: WIS.: MiI.auk...

5B-614
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58-230

58-634

I Heath Company -----~
I DepL12-2 ~
I Benton Harbor, Michigan 49022
I 0 Please send my free 1975 Heathkit Catalog.

II 0 Enclosed Is $ plus shipping.
Please send model (s)

I Name' _

Address _

City State Zlp_- - - --
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I" all right here.
The HAL 5T- 6 terminal unit has

been hailed by experienced RnY
amateurs. Its immunity to inter­
ference and noise is the talk of
the Rny world as the best in the
business. In fact, we built it to

,. h ighest standards - bu t kept the
price in a range that you can
afford.

Th e features of this unit tell the
story of why it' s so popular: Auto­
start operation, separate input
filters for each shift, an antispace
feature, and switch selection of
850 and 170 Hz shi lls are stand ­
ard. An extra discriminator for a
425 Hz shill is ava ilable as an
option. A space-saving special
power transformer is part of the
package; it inc ludes windings for
low voltage and loop supplies,
and a 115/230 VAC primary.
Dual-in -line IC's are mounted in
sockets for ease of testing and
replacement. 5even G1 0 epoxy
glass boards wi th reliable wip ing
contacts hold all ci rcui try.Tuning
is read from a 1 rna. panel meter
which, at the fli ck of a switch,
serves as a loop current readout.
Other visual indicators dispiay AC
power on, Mark, and Space con­
ditions.Two other lamps indicate
wh ether the 8T- 6 is in the receive
or standby mode. For maximum
safety, a three -wi re g rounding

cord and grounding outlet for the
printer are included. The power
supply card contains easy- to­
replace clip- in fuses. The 8T-6 is
available facto ry assembl ed and
aligned, o r in kit form. The PC
boards and cabinet only are also
available.

A popular option designed to
plug right in to the 8T-6 is HAL's
AK-1 AF8K oscillator. Avai lable
assembled or in kit form, the AK -1
is an AF5K oscillator that demon­
strates stability and reliabili ty.
it provides switch selection of
170 Hz and 850 Hz shi ft using
standard AF5K tones, The AK-1
may also be mounted in its own
cabinet for use as an independent
unit. Frequenci es are set by 15­
turn trimmers for ease of accurate
tone adjustment. The AK-1 oper­
ates on 12 VDC, or d irectly from
the 5T- 6 power supply.

If you' re ready for the very best
RllY at an attractive price. look
into the HAL 8T-6 TU, the 425 Hz
discriminator, and the AK -1 AF8K
oscillator.They'll give you ali the
help you need. Order yours today!
Prices:
Assembled:
$310 - 8T- 6 Termina l Unit
$350 - 8T- 6/425 Hz Disc .
$350-8T-6/AK-1
$390 - 8T-6 /425 Hz Disci AK-1

Kit Form:
$147.50 - 5T-6 Terminal Unit
$ 35.00 - 8T-6 Table or Rack

Cabinet
$ 29.00 - 425 Hz Discriminator
$ 29.00 - AK-1 AF8K Unit

All prices postpaid, U8A. For
air sh ipment add $4 for the 8T-6
ki t or cabinet, $1 each for the
425 Hz kit orthe AK- 1 kit , $10 fo r
the assembled 8T- 6 with any
options.
r-------------,
I I11IJ HAL Communications Corp. I
I

Box 365, Urba na, 111 . 6180 1 I
Te lephone : (217) 359-7373

I 0 Enclosed is $ for the I
I following items: 0 ST·6 Assembled , I
I 0 With all options; 0 ST·6 / 425 Hz I
I Disc ; 0 ST· 6 / A K· 1; 0 Sl·6 kit ; I
I 0 ST·6 Cabinet; 0 425 Hz Disc kit; I

o AK·l kit.
I 0 Cha rge to my M a ste r C ha rg e I
I # I
I BankAmericard # I
I Master Chargellnterbank # and I
I Exp. date Il 0 Please send me the HAL catalog. t

I Name I
I I
I Address I
I I
I City/State/Zi p C I
I Illinois residents add 5% sales tax. IL ...J
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ZERO
BIAS

For years we've been aware that the commer
cial services arc hot afte r amateur frequencies,
especially in the v.h.f.-u.h.f. area . Realistically
speaking, we've been lucky that. u p until now,
ham radio has had friends and supporte rs at the
FCC. in the Congress. and in the military.

Now, for the first time. there' s a dire threatthat
we might lose much o r all of the invaluable 220
MHz band. And this time. the scuttlebu tt is more
than just idle rumors. Within the past mo nth a
" strong req uest " was sent down from OTP (Office
of Telecommunications Policy - the White Ho use
advisory group o n commu nica tion) to the FCC.
urging that the Class E Citizen Band service be
rushed through by early spring. incorporating two
MHz of amateu r spectrum from 222-224 Mllz. Note
that while the original proposal fo r Class E was to
consider either the top or bottom of this ham band,
the DIP request was to tak e the heart of the band.
leaving hams on both sides o f the service. Such a
situation would cripple the operation of repeaters
in the 220Mllz amateur band, an d would probably
curtail the availability of good usable equipment
designed specifically for ham usc. After all. who'd
market a radio that could o nly be used on the outer
fringes of the band'? No o ne with any marketing
sense, we're su re.

What's more. the splitt ing of the ham band in
thi s way would very likely lead to eventual loss o f
either the remaining top MHz, the bottom 2 MHz.
or both, since th e precedent would have bee n set
that amateur freq uencies arc there for the taking.
By ex tension. why shouldn' t the 2 meter or 450
MHz bands be nex t to go'? The signs are ominous.

Fortunately. we still have friends at th e FCC
and in Congress who 'II see to it that such a proposal
be stalled off, at least un til the new restructuring
program and the expanded Class D CB service have
had a chance to prove themselves. But it's obvious
that t ime is running out. The few friends of ama­
teu r radio in Washington aren ' t t hat far away from
retiremen t age, and the chance of their replace­
men ts being friendly to amateu r radio are q uite re­
mote. In other words, if we're going to re ta in 220
MHz, we have to star t now, no t a yea r o r two from
now when the 2 meter band finally gets satu rated.
We need 220 opera tion in large numbers, an d that
can only come abou t through repeater availabil ity.
Tha t means that we need repeaters - no t just a few
- bu t hundreds of repeaters across the country .
with thousands of hams o n them daily. And we
need them this year, because next year witt most
likely be too late.

To set up a good 220 MHz repea ter, including
antennas, du plexers, amplifiers, e tc., would cost an
amateu r radio club abou t S IOOO to S1200. Wo uld
a club spe nd that amount to se t up a repeater on a
ban d that they could eventually lose'? Tha t's a good
question, bu t here's a better one: Would a club
spend that amoun t if the FCC suddenly told us we
could pick up two or three MegaHertz of new spec­
trum space in the v.h.f or u.h.f regio ns merely by
occupying them'? You're darned right it would!
Then why not spend that much to hol d on to
five Mcgal lertz of spect rum space we al ready have
and arc in danger of losing'?

At the momen t there is only a single 220 Mllz
repeate r in the New York Metro pol itan area, al­
thou gh the 2-meter band abounds with activi ty.
The single repeater goes begging for usc in fac t.
We at CO are tr ying to do our part. We feel that
more repeaters on 220 will invite more ac tivity simp­
ly becau se it's easier toju stify the purchase of 01220
~tl l z rig if the operator has broader op por tunit ies to
usc it. Therefore we will be installing a second 220
MHz repeater in Suffolk County about 50 miles
cas t of New York City in the heavily populated
Smithtown area. The repeater should be operation­
al within 6~90 days aft er you read th is. Bu t to be
significa nt. this approach to utili ze the 220 ~Hlz

band must be promulgated nationwide. If your
local club has bee n fence-sitting o n th e subjec t, get
'em off the fence before it's too late ! "Use 'em or
lose 'em !" No t a cliche... a reality .

If You Bought It Through ca, Say So!
Most CO readers have the idea tha t we're a mam­

moth organiza tion with a gian t staff and money we
haven' t co unted ye t. 'Tain t so. I'm afraid. In fact
we've probably got the smallest staff of any major
ham magazine, working on a shoe-string to give
more service to our readers than any of the o thers.
So what'? So we're asking your help.

When you buy from our advertisers, it's very
importan t to us that you tell the advertise r you saw
his ad in ca We find tha t too many fellow s think
we're such a big outfit that it doesn' t matter if we
get the credit or not. But believe me, it matters.
How else is the advertiser going to know that his
co ads are working'? !

You can help us stilt more by telling us what
you've bought from CO advertise rs. Send a Q5L to
my atten tion, with a no te telling me what you've
bought recently and from whom, and I'll send you
something you 've always wanted ('?) - another
bumper sticker! 73, Dick, K2MGA
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MeterFM

Transceiver

Features
• 12 Channels
• Mon oli th ic crystal

f ilter in IF for superior
adjacent-channel
selectivity

• Improved microphone

Including Mik~. Over·th~·Shoulder Carrving
C1~. 120 VAG ant': 12 VDC Cords. 10 m-esa
Batteries, and Speaker/ Headphone Plug

SPECIFICATIONS

GENERAL : • Frequency Coverage : 144 through 148 MHz. 12 Channels,
2 suppl ied: (1) Receive : 146.52 MHz, Transmit : 146.52 MHz ;
(2) Receive: 146.94 MHz, Transmit : 146.34 MHz . Power Requi rements :
13.0 Volts O~5% • Current Drain : Transmit : 450 rnA, Receive : 45mA
• Antenna Impedance: so onme s Dimensions : 5% "x2Y16"x7Y2"(13.6
x 5.8 x 19.1 em ) • Weight : 3.75 Ibs(1.7 kg)

RECEIVER : • Sensitivity: Typically .5 microvo lt for 20 dB Quiet ing . IF
Selectivity : 20 kHz at 6 dB down ; :t:3O kHz channel reject ion greater than
75 dB down . • Flr$t IF : 10.7 MHz with a-cere monol ithic c rystal filter.
• Second IF : 455 kHz with ceramic f ilter. • Intermodulation Response :
At least 60 dB down. • Modulat ion Acceptance : ~7kHz . • Audio Output :
At least 1 Wall at less than 10% distort ion . • Aud io Output Impedance :
80hms

TRANSMITIER : • RF Output Power : 1 Walt minimum . Frequency
Deviation : Adjustable to ~ 1 0 kHz maximum, factory set to 6.0 kHz.
• Multiplication : 12 Times

Prices subject to wnge without natic.

ACCESSORIES

• Model AA·l0 Power Ampl i f ier : Use with TR·22C or any transceiver
up to 1.8 watt s output. 10 dB power increase. At least 10 walls output
at 13.8 VDC. Automatic transmit /receive swt tcntnq . . . . . • . • . .. $49.95

• Accessory Crystals each $7.50

• Model MMK·22 Mobil e Mount. _ _.. _.... •. •..... $9.95

At vour dealer's

A L DAAKE COMPANY I
~ED. 540 Richard St. Miamisburg, Oh io 45342

• • ~ I Phone, (513) 866-2421 • Telex: 288{J17

"Orake manufac tures a complete Ii~ of A mareur. Commerci41. and Marine Communic"tions Equ ipment. Write for prices <ind det<i l1s.
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OUR READERS SAY

Honor Roll Ethics

Editor , CQ :
Aft er a hiatus o f two years o r so I am aga in

active in amat eur radio in general a nd DX 'ing in
particular.

Upon returnin g t o act ive DX'ing I find that the
level o f dishonesty and c heat ing has grown by
leaps and bounds among the a mateu r fraternit y. It
now seems that the sta ndar d DX 'ers transmitter
must be ca pab le o f funnin g ten to twent y or more
kilowatt d .c. input. RG·1 7 cab le to the antenna is a
must t o hand le the power levels in use . I have seen
these transmitters in thi s area a nd the sta ndard ex­
cus e is that "all o f the ' rea l' DX'ers run high power
and I have to do it to compete."

I am n ot concerned with the o wner o f a Heath
SB-220 who may . in a moment o f desperation,
drive the final a bit to o hard and exceed the legal
limits b y a few watts. The malefact ors are those
that use a normal kilowatt a m plifie r as a driver
stage for their " two tubers " (pair o f 4- 1000A's) o r,
more modern , 4CX10,000A finals with six to ten­
thousand volts o n the plat es. These unit s ca n have
no possible legitimate use in a mate ur radio but
they proliferat e, Nat urally, man y of the o pera tors
are h igh o n the DXCC lists a nd o n the " Honor
Roll. " What is there to prevent it ? T heir posit ion
has been gained through nefarious cond uct , but
who is there to cha llenge them? The y scof f at the
FCC.

Eac h "ama teur" maga zine that l peruse contains
com me n t about the illegal activit ies of the C B'ers
but never a word a bou t the con duct o f those in our
own ran ks. The C B'er ma y be violat ing the ru les.
but he is not hurting the a mateur. Let us dir ect o ur
attentio n to the o nes who are hurting a mateur rad io
and chea t ing their fellow hams by their improbity.
It is time for the a ma te ur publications, especia lly
those that promote OX activities and contests , to
ma ke a valid attem pt to purge the a mateur ranks o f
those that have no regard for the ru les o f the game.

Melvo n G. Hart , WOI BZ
51. Louis, Mo.

No Contest?
Editor . CQ :

I recentl y read the letter en t itled "No Con tes t?"
under O ur Readers Say in the Novem ber issue o f
CQ . The problem that Gary Grant , K6VO Q, brings
up is becoming a cancer here in the Midwest ­
espec ially the Chicago area . I am also a DX contest
o pera tor com pet ing with bi g 10 kw rigs throughout
the Chicago area . These are the t y pes who are bring­
ing a C ll atmos phere to ham radio . I a m presentl y
at 161 count r ies confi rmed and plan n ot t o pursue
the AR RL's OX pro gram any further-mainl y be­
ca use I st ill believe in the rules of the FCC.

I have talked to FCC people abou t hams in o ur
area running illegal power and they just tell me
they a re under staffed or have more important
thin gs t o do than to chase down a ham running

illegal power. I a m forming t he o pin io n that the
FCC has ado pt ed the att it ude " let ham rad io dest roy
it self just as Cll has destroyed it self."

I would like to pose t he q uestion to these
people who do run excessive power. How do you
ex pec t a ma teur radio to grow when people co m ing
up through the Novice ranks se e and hear experi­
enced hams using illegal power levels and show C B­
type o perat io n in OX pile-ups?

I don 't have t he answer to the excessive power
problem and apparently neither does the FCC.
May be t hro ugh t he years as the number o f U.S.
hams dwindles even more, these high-power boys
can go bac k to a legal kw input when U.S. com­
petition will only be a ha ndful o f ha ms.

So, go ahead and have fun with the multi-kw
rigs, guys , but Gary was ri gh t when h e sa id it's " No
Contest " .

Don Backys, K9 QN
Hoffman Es tat es, I L

Editor , CQ :
Re: Mr. Gran t's lett er ( K6 VOQ, O ur Readers Say ,
Nov. '74 ) conce rn ing DXing. My co ncl usio ns are:

1 - All rules can be bent if no t broken, and in
o ur parti cular interest enforceme nt is all bu t im­
possible a nd in any eve n t a great nuisance.

2 - Even if we all ran Q RP, who co uld com­
pete with 6 el. tribanders @ 250'? with a cou ple
o f dipo les tied underneath?!

3 . Who could benefit fr om cheati ng? Probably
less than 100 WIVES. The sa me guys as abo ve. All
o t her chea ters are foolish.

4 - Who ca res? Who ta kes those mega-point
sco res really ser io usly? I don't nor do llet W0XXX's
o perati ng pro cedure irk me. T here is nothing in a
con tes t 'ce pt me, t he Q RM, Q RN, QSB cigarettes,
coffee, and the DX.

Of course , I'm just a novice runnin g abou t SOw.
into either a q uarter wave ver t ica l o r a very lo w
trap dipo le.

Ste phen A. Cothra n, WN8PBN
Cincinna tti. O hio

Wi reless Pioneers
Editor, CQ:

It is o bvious from reading CQ that a large num­
ber o f subscr ibers are o r have been professionat c.w.
o perators. However , man y of the r ea ders o f CQ
may not b e awa re o f the Society o f Wireless Pio ­
neers (SWP). an orga nizatio n t hat bands together
current and ex-pro fessional rad io o pera to rs a nd
officers . The Society is o pen t o an y o pera to r who
has earned his living as a "brass po un der." T his in­
cludes army, nav y, coas t guard and a ir force o p­
erators as well as co mmercial ship a nd shore o per­
ators .

Additional information and membership app­
lications can be o b ta ined by writing t o the Society
o f Wireless Pioneers, P.O. Bo x 530, San ta Rosa ,
Cali fo rnia, 954 02.

Will iam C. Willmo t , K4 J PF
Merr itt Island , Flo rida
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NO-STRING DIAL
No strings.: 110 p ....l.yl: no bock len h: no lIi....y
o••_ bly. The No. 10037 i' (I sturdy me<honic:olly
engin••red " De sig ne d for Application" d ied 0.­
_bly ...h~ completel y e liminoles the onftOy.
once, of .,ring -dri...." pointers, el iminat• • 0 11
Indicator stutter or wobble and provid •• potit;.,.
po in'.r tro 1 and re••lability. Th. point., i.
dri .... n p Oliti ly b y CI f1••ible but nCM'l-.loltic
molded gear dri ....n roclo which conna! lIip. break
or fo il o ff (I p ulley. Th. geared fluible rock
,ide, in (I multi-slot .at'ud.d olum i"um chon".'.
Thi. g ird.r.lik• • • " \HI.d piece pro vide. Il'lecho"­
k ol rigidi ty to the o ......bly. F......ilhed _pl.t.
with PO".I trim bezel Gild f1 exibl . covplin" fot
ovtp"" thgft.

JAMES MI LLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS

•

Announcements
Lawto n, Oklahoma

The Lawton-For t Sill A mateu r Radio Club will
hold it s 29 th Ann ua l " Founders Da y" Hamfest o n
February 15th-1 6th 1975. Regi stration informa­
tion is ava ilab le from K5 BY F, Bo x 89 2 Lawton,
Oklahoma, 73 50 1.

Gary, Indiana

On February 22, 19 7 5 the In d iana-Lake County
Amateur Radio Club will hold its 22nd Annual Ban­
q uet at t he Scherwood Club, 600 East Joliet Sr.,
Schererville(2 miles east of Rt 41 , 1/4 mile Nor th
of Rt 30). Ticke ts are S IO.OO. For more info rma­
ti on writ e : Herbert S. Brier , W9EGQ, 38 5 John­
so n St. , Gary, Indiana 46402.

Cuyahoga Falls, Ohio

The Annual Cuyahoga Falls Amateu r Radio
Club Auct ion will be held o n Fri day , Februa ry 28,­
19 75 at the United Elect ron ics Insf it ut e Buil d ing,
122 5 Orlen Ave., Cuyahoga Falls, O hio.' Flyers
contai ning more det ails are available from: WSVPV
Cuyahoga Falls Radio Club, P.O. Box 10 6 Cuya­
ho ga Falls Ohio 44222.

East Meadow, New York

The Nassau County A ma teur Radio Club is now
runn ing novice and genera l classes every Monday
night from 7: 30 to r o.aopm. and special code
sessio ns o n Tuesda y ni ght at 8 to t Opm. in o ur
Headquart ers in Eisenhow er Par k, East Meadow
NY. The cl ub mee ts in general session every second
Tuesday o f t he mo nth. We are giving the Novice
examinations too. For more informat ion: 5 16­
29 2-42 48/ Eisenhower Park , East Meadow, NY,
11554.

Delavan, Wisconsin

The Tri-Counry ARC Midwin te r Swa pfes t is
March 16th, 9am at the Na tio na l Guard Armory .
Advance t ickets are eligi ble for spec ia l pri ze.
For more detail s , writ e : Dan Serva is, WA9AJW,
Rt. 4 Box 309AA, Elk horn, Wisconsin . (4 14 )­
72 3·22 2 7.

Berr ien Springs, Michigan

On Saturday, March IS, 19 75, t he Blossomland
ARA Hamfes t will take place at the Berrien Co.
You th Fairgrounds, in Berrien Springs, Michigan.
Advance regi stratio n is S1.50 ; $ 2.00 a t t he gate.
For more informa tio n , write : BARA Hamfest, P.O.
Box 17 5, 51. Joseph, MI 49085 .

CQ'S DIAL.A·PROP
For the lalest up to the minute propaga­
tion forecasts and special contest pre.
dictions ca ll 51 6-883-6223 a ny time day
or night for a recorded message on con­
ditions.
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HUSTLER MOBI LE
ANTENNA FOR 6-10­
15-20-40-75 METERS

MODEL CGT-I44

Two meter "ACTION"
antennas-5.2 db gain

choice of
the majority

For mobile, the Hustler 85" colioear
super gain antenna is your answer t o out­
standing and unequalled performance!
Get the dual advantage of gain transmit­
t ing-gain receiving.

Model CGT-144 (ilJustratedl -Easy in­
stallation, no holes to d rill, with the Hus­
tler heavy duty trunk lip mount. Sup­
plied complete with 17' RG-58/U ready
for installation and use.

Model CG-l44- co l inear antenna sup­
plied with 3/8"-24 base to f it all stan­
dard mobile ball mounts (mount o r cable
not supplied}.

Only Hustler gives you exceptional
reports,lowest SWR, broadest bandwidth
and optimized performance on each
band. Choose from either medium or
high power resonators for your favori t e
bands. Get quick band change o r easy
garaging with the Hustl er fold over mast .
Matching devices not required ; use any
convenient length 50 ohm cable. Choose
Hustl er, the majority favorite!

MOQEL 4-BTV
Wgt. 15 Ibs.

the~4·8rV

has
everything

FIXED STATION
TRAP VERTICAL

40 T H RU 10 M ET ERS

•

•

•

•

one setting for
total band ---=
coverage

Lowest SWR-PLUSI
Bandwidth at its br~estl SWA
1.6 to 1 or better at band edges.
Hust ler eKclusive trap covers
" Spritz" ext ruded to o therwise
unatta inable close tol erances as­
su ring accu rate and permanent
trap resona nce.
Solid o ne inch fib .rglass trap
forms for optimum electrical and
mechanical stability.
EKtra heavy duty aluminum
mounting bracket with low loss­
high strength insulators.
All sections 1%" heavy wall, high
st rength aluminum. Length 21' 5".
Sta inless ifNI c lamps permitting
adjustment without damage to the
aluminum tubing.
Guaranteed to be ..siest ...mbly
of any multi-band vertK:al.

• Antenna has 3/8" ·24 stud at too
to accept RM-75 or AM-75S
Hustler resonator for 75 m et... up.
••tion when desired.

• Top loading on 75 meters for
broader bandwidth and high... r.
diateon effici..,cyl
Feed with any length 50 ohm
coo•.

• Power capability-full I~I limit
on SSB and CWo

• Ground mount with or without
radials; roof mount with radials.

•

•

•

•

•
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GEN ERAL: • Freq. coverage: 144·148
MHz • 23 channels. 2 supplied . Com­
plete ly solid state . Current drain: Rev
0.4 A. X mit 2 .7 A (Hi power) or 1.2 A
(Lo power ) • Voltage required: 13.8
VDC • Antenna impedance: 50 o hms
• Freq. adjusting trimmers. Size: 7' /1 6"
W x 2 3/..' H x 9711.' D. (18 x 6 x 24
em) • Weight: 5' /2 Ibs. (2 .5 k g).

T RANSM ITTE R: • RF output power: 10 W min. (Hi power )
or 1 W (Lo power) at 13.8 VDC • Frequency deviation:
adjustab le t o ±15 kHz max ., factory set to ±6.5 kHz . Auto­
matic VSWR prot ect ion

RECEIVER : • Crystal-controlled, double conversion superhet
• Sensit iv ity: Less than .35,uV for 20 dB quieting . Selectivity:
20 kHz at -6 dB e Audio out put: 1 W e Modulation ac­
ceptance: +7 kHz e lmaqe reject ion: -65 dB.

23-channel, highly selective, all solid state

2 Meter fM Transceiver

Prien subject to change wilhout notice

R L DRAKE COMPANY I~~ 540 Richard St., Miamisburg, Ohio 45342
• • .~~® Phone, 15 131 866-2421 ' Telex , 288.Q17

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

AC·l0 Power Supply
for 11 5 VAC operation $44.00

CAMERA
DARKROOM
FILM CUTTING
TRACING

KIT CONTAI NS ' 5~ x 6~ steel pflnt lng frame. 4 sheets 5~ x 6M photocopy f ilm. ye llow f ilter . chemicals for 1 pint film developer
and 1 pmt him f ixer. 5" x 6 " co pper clad board . 3Hx 4 ¥,.Hcopper cl ad board , spray ca n of photo etch re sist. 1 pint resist developer,
2 sheets 8 ¥,. ~ x 1 1 ~ layout f ilm. 1 roll 1/1 6H pn nted cncou tape, 1 roll 1 /32 ~ printed circuit tape. 8 sheets dry transfer direct etch
PC patterns Inc luding pads. tra nsisto rs. round can and f lat pack ICs. DIP ICs, edge card connecto rs. li nes. circ les, jogs. etc..
'I. Ib anhydrous Ie rne ctuonce to make 1 pint etcharu. instructions

•

ER-4 COMPLETE PHOTO ETCH SET postpaid $24.95
AT YOUR DISTRIBUTOR OR DIR ECT (N. J . residents add sales tax)

The DATAKcorp.• 6571 st S1. . ·Guttenberg, N. J. 07093
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MARS!

GROUND-TO-AIR!

FMS/AID!

GENERAL HF SSB/ISB
COMMUNICATIONS

&e [.
~1 ,

SSB RECEIVER
FSN S820·971 ·8531

AN /URC·77 150 W
SSB TRANSCEIVER

t::J ...,••.,...• .[.
~ . ~ 'j i '

R·1883/URR
ISB RECEIVER

SR·1650
TELEPHONE LINE

REMOTE CONTROL

ANIURC·79
1 KW SS8 TRANSCEIVER

" .. .., ...... .
o •• '
A X •

(

• Up to 30 Olannels (Frequencies)

. 1.6 -30 MH z, 150W, l KW , 10KW

• Talephone Une and Cable Remote Controls

• No Tuning Adjustments

• Voice and FSK (... 35, :!: 42.5,
:!:85, ... 425Hz)

)I

.- ,.- ---' - . '" , . ..
• • •

AN/FRT·91 1 KW
ISB TRANSMITTER

SR·150 10 KW
SSB/ISB TRANSMITTER

Are 280,000 synthesized SSB/ISB frequencies really necessary?
T.....ble oscillators too outdated? In fact are the frequencies authorized
actually l im~ed in number?

Then consider Commercially Available , minimum cost, rnaxirrum
sirnplicitv, channelized HF SSBIISB for yo.... NON-TACTICAL needs.

Users include U.S. Almy, Navy, Air Force, Coast Guard, AEC, FAA, NWS, AC of E, NASA, NOS,
USGS, NMF, I & NS, USFS, NSF, etc., and many fore;gn governments.

THIS EQUIPMENT IS ON GSA FEDERAL SUPPL Y SCHEDULE.... .MILITARY
NOMENCLA TURE AND FSN'S ARE ASSIGNED.....PTD IS AVAILABLE.

L- SYSTEMS

Scientific Radio Systems Inc.
367 ORCHARD ST . • ROCHESTER , N .Y. 14606
CA BLE S IRA D • TE LEX 9 7 8 - 3 6 8 • PHON E ( 7 1 6) 458-3733

February, 1975 • CQ • 11
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The TRITON Is a One-ol-a-Klnd HF transceiver, totally solid state including the
final amplifier. The new generation that does more things better than ever before.

One, you can change bands instantly. Just turn the band switch-and go!
Two, there is less internal heat to prematurely age components

and no high voltage to break down lnsulatlon or cause accidental shock.
Three, it has ample reserve power to run at full rating even for RTIY or SSTV without

limit. Great for contests or emergency service.
Four, it is light and compact with a detachable AC power supply

to work directly Irom 12 VDC-For mobile operation without tedious installation.
Five, the TRITON is a delight to operate. SSB is clean, crisp and articulate.

Amplilied ALC puts all available speech power into the antenna without splatter. CW is
wave-shaped to cut through QRM 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 tuning, built-in SWR bridge, speaker, crystal calibrator,
snap-up anti-parallelax front feet, light indicators for offset and ALC,

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

Solid State for your greater enjoyment of Amateur Radio.

TEN-TEC,IIIC.
SEVIERVILLE, TENNESSEE 37162

We 'll be happy to send you full Information .
TRITON I 100 watts InpuL $579.00
TRITON " 200 walls inpuL........... 889.00
Model 251 Supply for TRITON I...... 79.00
Model 252 Supply for TRITON II.... 99.00

12 • CQ • F.bruary, 1975
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GTX.l00 1 'A-MeIer FM
100 channels, 12 wall.

WAS $309.95

NOW

$21995
(Incl. 223.5 MHz)

(Incl. 146.94 MHz)

GTX-200 2-Meler FM
100 channels, 30 walls

WAS $299.95

NOW

$19995

GTX-600 6-Meler FM
100 channels, 35 walls

WAS $309.95

NOW

$21995
(Incl. 52.525 MHz)

GTX·2 2-Meler FM
10 channels, 30 walls

WAS $299.95

NOW

$18995

GTX·l0 2-Meler FM
10 channels, 10 walls

WAS $239.95

NOW

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

~~-----------------------I

I t O eo ' ;> GENAVE, 4141 Kinsma n Dr., Indiana polis, IN 46226 CQ I
;... HEY, GENAVE! Thanks for the nice prices! Please send me:

I 0 GTX-600 @ $219.95 $ 0 Lambda/30 2·M Base Antenna @ $39.95 $ I
I 0 GTX.200 @ $199.95 s 0 Lambda/4 2-M Trunk Antenna @ $29.95 $ I
I 0 GTX-100 @ $219.95 s 0 TE-1 Tone Encoder Pad @ $59.95 $ Io GTX·2 @ $189.95 $ 0 PSI·g Port. Power Package @ $29.95 $ _I (less batteries) Io GTX·10 @ $169.95 $ 0 PS·1 AC Power Supply @ $49.95 $ _
I and the following standard crvstals @ 5 4 .25 each : $ I
I non-standa~d crystals @J 55.75 each, allow 8 weeks delivery. For factory crystal installation add $8.50 I

per transceiver.

I Ind. residents add 4% sales tax: I
Sub-Tota l $ Ca l. residents add 6% sales tax: TOTAL: $ _

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

Note : Orders accom panied by persona l checks w i ll req u ire about two weeks to process.I 0 20% Down Payment Enc losed. Charge Balance To: I
o BankAmericard # . Expires I

I 0 Master Charge # Exp ires Interbank # _

L Prices and specifications subject to change without not ice. I
------------------- - - - - -
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HY-Quad10-15-20 Meter
Tri-Band Antenna
makes all others

obsoleteI
This is the quad you 've been looking

for! Hy-Gain engineers have retained all
the advantages of a quad and eliminated all
the disadvantages .. .and wrapped it all into a

tough package that comes to you complete ,
there's nothing else to buy. The Hy-Gain Hy-Quad

is the on ly quad antenna that gives it all to you !
Its all-aluminum diamond element structure and single

feed line simplify line routing. Spreaders are broken at
strategic electrical intervats with insulators and each element
is individually resonated, so there's no interaction. Superior
construct ion throughout insures years of strong DX
performance !

* Individually tuned gamma matches on each band.* Exclusive vertex feed.* Full wave element loops require no tuning stubs, traps,
loading co ils or baluns.* Horizontally polarized.* 8.5 db forward gain.* VSWR less than 1.2:1 at resonance on all bands.* Mounts on any mast 1V. ' to 2Vi ' diameter.* 52 ohms impedance.* Accepts maximum legal power with ease.* Boom length 8'.* Spreaders 25'5" overall.* Turning radius 13'6" .* Weighs just 42 Ibs. complete.* Front-to-back rat io 25-35 db. Order No, 244

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

Hy·Gain Elect ronics Corporation ; 8601 Northeast Highway Six ; Lincoln, NE 68507; 402/464-9151 ; Telex 48-&424.
Branch otnce and Warehouse; 61 00 Sepulveda Blvd., 11 322; Van Nuvs. CA 91401 ; 2131785-4532 ; Telex 65·1359.
Distributed in Canada by Lectron Aadio Sales. ltd.; 211 Hunter Street West ; Peterborough, Ontario.
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Tempo's VHF transceivers oller
commercial performance at amateur prices.
Compare these transceivers w ith any other
available. Compare thei r performance, their
quality of const ruction , their ease 01
maintenance, and then compare prices. Your
choice wi ll have to be Tempo.

TEMPO/CL 146
The CL·146 offers operation on the 146 MHz amateur band . The
price includes a microphone power cord , mount ing bracket and
one pa ir of crystals . A full line of accessories is also avai lable.
• 12 channel capability • 13 watts ct a power savings 3 watts
• All solid stale. 12 V DC • 144 10 148 MHz (any two MHz with­
out retun ing ) • Supplied with one pair of crystals • RF output
meter. Scmeter. receiver detector meier • Provis io ns for exter­
nal oscillator • Monitor feature • Aud io output at front panel
- Intem at speaker • The Price : $299.00

TEMPO/CL220

As new as tomorrow! The superb CL-220 embod ies th e same
general speci fications as the CL·146, but operates in the f re·
quency range of 220-225 M Hz (any t wo M Hz w itho ut retun ing).
At $299 .00 it is undoubted ly the best value availab le today.

AVA ILABLE AT SELECT DEALERS THROUGHOUT THE U.S.

TEMPOllmlJ

So much fo r so little! 2 watt VH F / FM
hand he ld . 6 Channel capability, sol id
sta te, 12 VDC , 144-148 MHz (any tw o
MHz), includes 1 pa ir o f c rys tals,
built -in chargi ng term ina ls for ni -cad
cells , S-meter, ba ttery leve l meter,
telesco ping whi p an tenna , internal
speaker & m icrophone . $199 .00

T EMPO
VHF/ UHF Power Amplifiers
So lid sta te po wer ampl ifiers for use in
most land mo bile applicat ions. Increase
the range, clar it y, re liabil ity and speed
of two-way communicat ions.

VHF (135 t o 175 MHz)
Drive Power Output Model No . Pr iee

2W l JOW lJO A02 $ 199
l OW now lJOA10 $ 179
JOW 13O'N lJOAJO $ 189

2W sow SOA02 5 169
10 W BOW 80A1 0 5 149
30W sow 8OA30 $ 159

U H F (400 to 5 12 M Hzl
2W 7O'N 70002 $270

10 W 70W 70 0 10 5 250
JOW 70W 7 0 0 30 $ 2 10

2W 40W 40 002 $ 180
10 W 40W 400 10 $ 145

2W 10W 1000 2 $ 125
FCC Ty~ _c:.pl.ct mOd.ls . Iso _iIIilillbl• • Pl__ wrilill.

February, 19 75 • CQ • 15
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18·52018 900Kenwood', superb
• sta te-of-the-a rt SSB transceive r

.. • the ult imate tra nsceiver . The p romise o f t he tran­
sistor has been fulf illed . Here is the transceiver you will
want t o own • . . whatever yo u have now, get read y to
trad e up. Its important features a re far too numerous to
list . It s specifi cat io ns are su perb , The TS·900 is u n­
quest io nabl y t he best transceiver of it s kind ever o ffered .
The pri ce $795.00
P5-900 lAC S upply) $ 120.00, the OS·9 00 $140.00

Kenwood's go every place
.. . do everything transceiver

The new T5-520 is the transceiver yo u ha ve wanted. but
cou ld not b uy until now . It is a non-compromise. do
everyt hi ng, go everywhere 5 band t ransceiver for sse
or CW that performs eq ua lly well at home. in an auto­
'mobile . a irplane . boat or tra iler . The TS-520 fea­
tur es built-in AC power supply. built-in 12 volt DC
power supply. built-in VOX w it h adjustab le gain delay
and anti -VOX. The price . .. • ... . •. $629.00

The "Twins"
by Kenwood

•

-
. ~

T·599A Transmitter
The price . ... • . " . " " " .. " " $479.00

The price . .• .. ... .... ... • . _ . .. . • . . $459 .00

The T·599A is mostl y sol id state _ . . only 3 tubes.
has bui lt -i n power supply. full meter ing (A LC. " p.
R F out put & high voltage). CW-LSB-USB-AM
opera tion.

The R-599A is the most complete rece iver ever
offered . It is so lid sta te. superb ly reliable. sma ll
and light weight . covers the full a mat eur band . ..
10 thru 160 met ers. CWo LSe. USB. AM. AM.N
and FM.

f ,
_..-

~ ,

• I ~ • •- -r:---I••..;.~- --_ . ~

R-599A Receiver
See th e Ken wood line at t he fo ll owing dealers : • ALABAMA I L & T Elect ron ic Specialties. Birm ingham . ALASKA I
Serv ice Electric Co .• Inc .• Ketchikan . ARIZONA I Ham Shack. Mesa . Orbit Electronics. Tucson . CALIFO RNI A I
Com munications Headquart ers. Sa n Diego . Gary Rad io . Inc .• San Diego . Ham Rad io Out let. Bu rl ingam e . Henry
Rad io . Anahe im . Henry Rad io . Lo s Angeles . Webster Rad io , Fresno . COLORADO I Rad io Co mm unica tio n
Company. Arvada · F LORI DA I Amateu r Elec tro nic Supply. Orlando . Amateur Rad io Center Inc.• Miami . Am ateur
Whol esale Electron ics, Miami . Grice Elect ro n ics Inc., Pensaco la . Holliste r Electro nic Supp ly . Jac ksonvi lle •
GEORGIA I Clay to n Commun ications, Coll ege Park . IDAHO I United El ectronics Wholesa le, Twin Falls .ILLINOIS
I Klaus Rad io , Inc" Peoria . INDIANA I Graham Elec tronics, Indi anapoli s . Hoosie r Elect ronics, Te rre Haute . Radio
Distribu t ing Co mpany, Sout h Bend . IOWA I Hobby Industry , Counc il Bluff s . KANSAS I Associated Rad io Com­
mun ica t ions, Overla nd Park . MA INE I Down East Ham Shac k . MARYLAND I Electronic Inter na tio na l Service
Co rp .• Wheato n · Professional Elect ron ics, Balti more . MICHIGAN / Electro nic Dist ributo rs. Muskego n . Radio
supply & Engineering Compa ny . Derroi t > MINNESOTA I Elect ron ic Center . Minneapo lis . MISSOURI I Ham Radio
Center , St . Lo uis . Henry Rad io . Butler . MONTANA I Conley Radi o Supply. Billings . NEW MEXICO I Gene
Hansen Company. Cor rates e NEW YORK I Adirondack Radio . Amsterdam . Harrison Rad io Corp .• Farm ingdale . New
Yor k City. Spring Va lley . Tom 's Rad io . Johnson City . NORTH CAROLI NA I Frec k Rad io . Asheville . Vickers
Elect ron ics. Durham . OHIO I Amateur Electron ic Supply. Cleveland . Communicatio ns World . Cleveland . Queen
City Elect ron ics. Cinci nnat i . Srepcc Elect ron ics. Dayton . OKLAHOMA I Derric k Elect ron ics. Bro ken Arrow .
Rad io . Inc .. Tu lsa . OREGON I Port land Rad io Supply. Port land . PENNSY LVANIA I Electron ic Excha nge.
North Wales • JRS Distributors. Yor k . Kass Elect ro nics, Drexel Hill • SOUTH CAROLINA I Accurek , Inc.•
Greenville · SOUTH DA KOTA I Burgha rdt Amateu r Center. Watertown . TEXAS I Do uglas Electron ics, Corp us
Christ i · Electronics Center. Inc.• Da llas . Ed Juge Electron ics. Inc.• Fort Wort h . Madison Electron ics. Houston .
UTAH I Manwill Supply Company. Salt Lake City . WASHINGTO N I Am ateur Rad io Supp ly Company. Seattle •
WISCONSIN I Amateur Electron ic Supply. Milwaukee . has subl«1lo chlnrr _Ithoul 1IOOCe.
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t together
t p-value
2-meter cka
Start with the Heathkit
HW-202 2-Meter FM Transceiver.
It's an all so lid-state design that you can bu ild and completely
align without special instruments. And this compact lill ie beauty
gives you independent pushbullon selection of
6 transmit and 6 receive crystals. 10 walls
minimum output. Will operate into an Infinite
VSWR w ithout failure. And for the ultimate
In convenience there's the optional tone
burst encoder for front panel selection of
four presettable tones. The HW-202 kil includes
two crystals for set-up and alignment and
simplex operation on 146.94 ; push-to-talk mike;
12-volt hook-up cable ; heavy duty clips for use
with temporary ballery ; antenna coax jack; gimbal
bracket , and mobile mounting plate.
See specifications below.
Crystal certificates available
at 5.95 each.

Kit HW·202, II Ibs., mailable . .. 179.95 '

•-

Kit HWA·202·2, Tone Burst Encoder, I lb 24.95'

Kit HWA·202·1, AC Power Supply, 7 ibs 29.95'

Kit HWA·202·3. Mobile 2·Meter Antenna, 2 Ibs 17.95 '

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

Add 40 walts of output
with the Heathkit HA-202 2-Meter
Ampli fi er . It's designed for the
HW-202, 4lbs 69.95*

Tune-up your 2-meter rig
w ith maximum precision .The Heathkit
HM-21 02 VHF/ SWR Bridge makes
it ha ppen, 4Ibs., • ... .. . . . .. 34.95-

•

New Heathkit
10-Walt Amplifier,
HA-201. is perfect for hand helds
or any 1 to 1112 watt 2-meter rig,
3l bs 25.95'

HW·202 SPECIFICATIONS - RECEIVER - Sensitivity: 12 dB
SINAD* (or 15 dB of Quieti ng) at .5 p.V or less. Squelch
threshold: 3 p.V or less. Audio output: 2 W at less than 10%
t otal harmon ic dis tort ion (THO). Operating frequency sta­
bllity: Better than ± .OOI 5% . Image rejection: Greater than
55 dB. Spurious rejection: Greater than 60 dB. IF rejection:
Greater than 75 dB. First IF frequency : 10.7 MHz ± 2 kH z.
Second IF frequency: 455 kHz (adjustable). Receiver band·
width: 22 kHz nominal. De·emphasis: - 6 dB per octave f rom
300 t o 3000 Hz nominal. ModUlation acceptance: 7.5 kHz
min imum. TRANSMITTER-Power output: 10 watts min imum.
Spurious output: Below - 45 dB f rom carrier . Stability:
Better t han +.0015% .Osciliat or frequency: 6 MHz, epproxi­
mately. Multiplier factor: X 24. Moduliltion: Phase, adjust­
able 0-7.5 kHz, with instanta neous limiting. Duty cycle:
100% with co YSWR. High VSWR shutdown: None. GEN·
ERAl- Speaker impedance: 4 ohms. Operating frequency
range: 143.9 to 148.3 MHz. Current consumption: Receiver
(squelched): l ess t han 200 mAo Transmitter: less than 2.2
amperes.Operating temperature range: -IOOto 122° F( - 30<'
to + 500C). operating voltage range: 12.6 t o 16.0 VDC (13.8
VOC nominal). Dimensions: 2¥4" H J. 8V4" W X 97/8" O.
·SINAO = Signal + noise + distorti on

Noise + di stortion

HE...'HKIT EUCTIIO"'I C CI""IIlS _ U..." of SClllum~.g.r P'oduct' CO'llO•• tl""
Ri l l il p ' ie.. ,Iigll tly "'11"1',
...RIZ. : PIl,-" , . ; C"'Ll f. : ...... ...,m. EI c.,,,tO. LO. "'ng . I••. Pom""•. " -.I_ ood Cll" s... DI~Cl I L I

MI " I. WOodI...d HIli. ; COLO " DI"•• ' ; CO NN ; H." lord l....on.; FL....' Mll ml (HIIIUll). h m p. ;
G... ., "'" . "'. : Ill. , CllIC.gO. 00_ ..1" Gro•• ; IND.' l ..d l...lllOlI.; K"' NSAS I{I " U , CIl, ( ~",,'on):
KY . ' LOu".,III; LA.: NI .. O,IU... IK."".'l: MO., BIll lmor•. R<>( I<.,U. ; MA SS .' Bo. lon (Well....,);
Io4 ICH.: Del'Oll; Io4 IN"I ' M,......POIl.l HoPi<I ... I; MO,: 51 Loul' (B,,,lg.lo.. ): "' EB.: Om. IlI: "I J . : F. "
U _ N.Y.: Bun.lo ("'m"I"U, N._ Yo ,I< Clt1. "'rrcllO Il-' .I. R<>( ....' . ' , Will' , P I. ,.., ; OHIO, C,,,,
ei " IWoodt._ ..). Clnllend, Columbu., TOI, ,,,, ; PA : PIl.II<)e.p''''. Pm. bu'g" ; "' : Provi<)e..e,
(W.,,,,ekl . TEXA S . 0.11•• , HOUll o.. : VA.: "1 0 '1011< (V•. Buell); WAS H,: Sunil: WI$ .. M'i_ . uk"

I.----------- ----~H[...TH
Heath Company

I Dept. 12-2 • .• .
I Benton Harbor, Michigan 49022 I
I 0 Please send my f ree 1975 Heathkit Catalog. I
I 0 Enclosed is $ , plus shi pping. I
I Ple ase send m o d el(s) I
I Name I
I Address I
I City State Zip I
I Pr ices & speci fications subject to change without notice. I
L .. Mail order prices; F.O.B. factory AM-307 I__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ---.J
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ELECTRONICS SALES CO.
1401 Blake Street / Denver, CO 80202

Area Code 303 Phone 244-5523
Distributors Of Electronic Equipment

TH3Mk3 10-15-20 Meters
3·Element Super Thunderbird Trlband Beam!

Outstanding performance at reasonable cost. Separate. matched Hy-Q traps
fo r each band. Exclusive Beta Match for tapered impedance. SWR less than
2:1 at resonance on all bands. Feeds with 52 ohm coax and accepts maximum
iegal power. Order No. 388

204BA 20 Meters
Excellent 4·Element Monoband Beam!

High performance DX beam . light enough for a lightweight towe r. Beta
Matched fo r optimum signal. SWR less than 1.5:1. Feeds with 52 ohm coax.
Order No. 394

TH6DXX 10-15-20 Meters
Super Thunderbird OX 6·Element
Trlbanderl
Excellent coverage 10-15-20 meters
with separate. improved Hy·Q traps
for each band. SWR 1.5:1 or less on
all bands. Accepts maximum legal
power. Exclusive Beta Match. Fac­
tory pre-tuned for optimum perfor­
mance. Feeds wi th 52 ohm coax.
Order No. 389

For best results, use a Hy-Gain BN-86 frequency independent
Ferrite Balun with your beam antenna.

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

18AVT/WB 80·10 Meters
The Great Wide Band Vertical!

Superb om nidirectional capabilities. Automatic band swi tchi ng. Beefed-up
Hy-Q traps. Top loading coil. True 1/4 wave resonance on all bands. SWR 2:1
or less at band edges. Outstanding low radiation pallern. Entirely self-support­
ing. Order No. 386

18 • CQ • Februory, 1975



THE 2-METER LINE

.13.5 VOLTS

.6.5 AMPS
• BUILT-IN

SPEAKER

HT-146

.144-148 MHz

.1 .5 WATTS

.5 CHANNELS

031 POWER
SUPPLY

•
--

.146-148 MHz

. 25 WATTS OUTPUT
• CRYSTIPLEXER CONTROL

and the ALL NEW...

FM-DX

3050 H em p lan d Road
Lan cest.r. Pe n nsy lYa n la 1760 1

• AME RICAN MADE
• EXTRUDED ALUMINUM

CHASSIS
• ALL MDDULAR

CDNSTRUCTION
• ALL SOLID STATE
• SPEECH PROCESSED FM
• BUILT-IN SPEAKER
• COMPACT 10.5LX7wx3.25H

.143.5 - 148.5 MHz IN DIGITALLY SYNTHESIZED 5 KHz STEPS

.30 WATT TRANSMITTER WITH HI-LO POWER SWITCH
• MEANINGFUL. BROAD RANGE S-METER
• BRIGHT NUMERIC LED FREQUENCY READ OUT
• TRANSMITTER TRACKS RECEIVER FREQUENCY
• SUPER SENSITIVE. INTERMOD FREE RECEIVER
• ACCOMODATES ANY REPEATER SPACING

{ktttt DIVISION

F.bruary. 1975 • CQ • 19



An Audio Filter For
Direct-Conversion

Receivers
BY IRVING M. GOTTLIEB,* W6HDM

T HIS article is directed toward that group of
motivated experimenters and innovators who
have displayed the temerity to challenge the
"establishment" receiver-the superheterodyne.
Schematics and construction notes for a rival
receiver will not be herewith presented. Rather,
it is assumed that the interested reader has
already had experience with, or maintains a
knowledgeable interest in the so-called direct­
conversion receiver. Specifically, a very impor­
tant circuit section of this intriguing type of
receiver will be dealth with-the low-pass audio
filter. Those familiar with these receivers are
well aware that the audio filter happens to be
the heart of the novel demodulation technique;
it most certainly behooves the constructor of
such a set to make sure, that performance is
not limited by an inadequate audio filter. It is
the opinion of the author that the filters gen­
erally shown for these receivers tend, for the
sake of a few pennies saved, to incline towards
skeletal configuration and marginal filter action.
Such an approach is bound to impair the per­
formance of the receiver in much the same way
that a skimpily designed ·Lf. channel will rob
the superhet of its potential for high-calibre
operation.

By way of background, the superheterodyne
technique for the reception of radio waves has
long enjoyed almost undisputed preference over
other circuitries. To be sure, the adherents of

' 931 Olive Ave., Menlo Park. CA 94025 .

"off-beat" receiving circuits have bee n allowed
their day in court. T heir allegations have been
heard with the interest traditionally accorded
to the unique and the bizarre. Recurrent waves
of faddism have, for times, popularized one o r
another of these non-superhets, But invariably.
they have been divested of the ir claims to
magic, and relegated hack to the oblivion from
whence the y sprang. Included have bee n vari­
ous regenerators, super-regenera tors, T RF cir­
cuits, and clever reflex arrangements. None of
these could in any way quali fy as technological
beakthroughs-in retrospect, they appear as
ancient vintage in revamped bottles.

The direct conversion receiver, it should be
admitted, also dates back to you-k now-when.
Not only have we had synchrodynes, homo­
dynes, auto-synchronized oscillators, but the
technique of direct conversion has long been
utilized in carrier frequency telephony. More­
over, a regenerative receiver tuned to zero-beat
the carrier of an a.m, signal was operating very
much like a set deliberately intended for direct
conversion. So why the enthusiasm over another
attempt at resuscitation of a not-sa-new idea?

A simplifi ed block diagram of the direct con­
version receiver is shown in fig. 1. To the
mathematics purist. this technique reta ins the
basic principle of the superheterodyne. As in
the superhet, one of the two heterodyne prod­
ucts is selected, the other rejected. Only, in the
direct conversion set, the i.f. channel provided
for the selected heterodyne product happens to

on
I.

cy
filte r.

Sum and d ifference
, ,.., heterodyne products

Low Sum = 2f

level Amplif ied D ifference = Audio Audio Speak

f Untuned 1 modulation on f Aud io on ly Audio -(RF M ixer
amplifier

fi lter ampl ifier

fa s f

Local csctneto- frequency. fa. is
Local

Fig , l-B lock diagram 01 the di rect conve rsi
adjusted to equa l the carrier

oscillator receiver. In this unique rece iving syste m, the r.
frequency of the received

10 selectivity is governed by the a udio freque n
signal. f. •

Antenna
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l00H, S IOkHI SO lOOkHI

Frequency

Fig. 4-Frequency re sponse of audio filte r. Inser­
tion loss of matched fi lter is approx. -6.5 db.

L" L. - 30 mho
l ,. l ] - 100 mh (see ca ption). Recommended
inductors a re the Collins MPF-051 type s. These
inductors have sa tisfactory Q 'S a nd a re physically
sma ll. Othe r toroidal inducto rs may be used

such as the Burne ll 5-52837 series.
C" C, - .053 ml Mylor, :!: 10%, 100 to 400 volts,
Best approach is to use .05 mf and .003 mf in

parallel.
C" C. - .08 mf Mylor, :!: 10%, 100 to 400 volts.

Parallel .05 mf and .03 mI.
C,- .1 mf Mylar, :!: 10%,1 00 to 400 volts,

Fig . 3-Circu it a nd pa rts list of audio filte r for
direct conversion receivers. For best results, the
source a nd loa d should both be in the vicinity of
1000 ohms. Note the l 2 and l3 can be mode from
the 88 mh toroida l telephone inducto rs available
from surplus stores . Simply add 50 turns in the
sa me direction a s the previous winding. # 28
e na mel wire is conven ient for this purpose, but
the wire size is not importa nt electrica lly. These
inductors a re ph ysically large, but have high
Q ' S and a re excellent choices from the stand point

of performa nce.

single full-section is used, response degradation
from impedance mismatch can be quite pro­
nounced. The capacitor shunted across the in­
ductor identifies this configuration as an urn"
derived type. Such single " m" sections have, at
best, responses in the nature of that shown in
fig. 2 ( B). Here , the designer has achieved a
more rapid attenuation following cut-off, but at
the expense of the " return" response. For the
purpose of direct conversion, the return re­
sponse has to be designated as an undesirable
trade-off. And see wha t happen s to the single

0

- 10

"' - 20"0

~
0 -~

~
'" - 00

- so

o

Frequency

ret

o

•a
~

•
'"

lA'

Freq uency

" Return"
response

" I

o

•Input 0- 1 -1 --< outPU ~

o

lr--,
••

Fig. 2-Configuration and responses of filter
commonly used in d irect conversion receivers. (A)
Configuration is tha t of a full " m" section. (8)
Approximate theo retica l response of a single
" m" section with correct te rminating impeda nces.
Note "retu rn response." (C) General natu re of
the sing le "m" section response when terminating
impedances o re incorrect. The response, which is
none too good under matched conditions, is now

certainly worsened.

be at audio frequency. (This, incidentally. con­
st itutes demodulation sans the customary "de­
tecto r." ) Interestingly, the selectivity of the
direct converter depends upon the filter char­
acte rist ics of the audio channel in the same way
that i.f. bandwidths affect s the selectivity of the
superhe t! Obviously, then , an audio fi lter which
passes speech freque ncies, but which rapidly
a ttenuates higher frequencies is what the doctor
ordered fo r our di rect conversion receiver. The
devotees of direct conversion cite the following
advantages in comparison with the superhet:

• Simplicity and economy of construction.
• Freedom from superhet type image re­

sponses, where the same signal may be
tuned in at two far-apart dial positions.

• Freedom from " bird ies" and most of the
spurious signa ls which often plague the
superhe t.

• Freedom from tracking problems.
• No critical alignment required .
• Performance rivaling that of simpler super­

hets-possibilit y of enhanced performance
with modern IC's and solid sta te devices ,
as well as with more rigorous implemen ta­
tio n o f circuit engineering. (The fi lter de­
scribed in this article exemplifies this phil­
osophy.)

• No b.f.o., product detector, or mode switch­
ing needed to demodulate a.m., f.m .. s.s.b.,
or c .w,

Audio lilters of the type sho wn in lig. 2(A )
are commonly found in technical literature de­
scribing direct conversion receivers. Such a
filter has serious shortcomings. Because only a

, ~-•0;

'"
,

~
i
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Urn" section if it is not happy with its input and
output impedance terminat ions-fig. 2(C).

The circuit and parts list for the audio filter
is shown in fig. 3. At first inspection, it may
appear that a brute-force extension of simpler
filters has been made on the premise that sev­
eral sections are better than just one. Although
cascaded sections do provide higher attenuation
rates in the stop band, the filter of fig. 3 has
the following operational features:

• Two inner constant k sections ensure that
there will be no "return" from the sharp
attenua tion provided by the two outer "m"
sections.

• The two outer sections have an "m" value
of 0.6. This tends to make the fi lter oper­
ate closer to its theoret ical response and
makes the filter more tolerant of imped­
ance mismatch.

• The use of four cascaded sections also
renders the filter less vulnerable to im­
pedance mismatch than would be the case
with fewer sections.

• The characteristic impedance of the filter
is 1000 ohms. T his is a very practical
value and is readily approxima ted both at
the. output of the mixer and at the input
of the audio amplifier.

• The component values are readily obtain­
able.

• RJ . feed through is negligible.
• The approximately 6 db insert ion Joss of

the fi lter (under matched conditions) is
of little consequence. for voltage amplifica­
tion is easily and economically obtained
in the subsequent audio amplifier.

• The rapid attenuation after the cut-off fre­
quency not only enhances the selectivity
of the direct conversion receiver, but im­
proves the signal-to-noise ratio as well.

The response of the fi lter Is shown in fig. 4.
Curve A depicts performance with matched
source and load ( 1000 ohms ) . Curve B is the
response under conditions of rather severe mis­
match, with 500 ohms at the source and 2000
ohms at the load. Note that curve B is still a
very satisfacto ry response for the intended pur­
pose. It is altogether superior to the responses
which can be attained from the commonly used
circuit of fi g. 2. The undulations appearing in
Curve B are of negligible consequence and the
response remains characterized by a substan­
tiall y-fiat passband. and rapid attenuation in
the stop band without significant "returns:' A
mismatch of this nature, that is with low source
impedance and with high load resistan ce is
preferabl e to the converse situation, wherein a
much higher insertion loss would obtain . It
should be noted that the operating conditions
represented by Curve B can be transformed to
those of Curve A by the simple expedient of

[Contillued 011 page 60]
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From time to time Standard
introduces new transceivers for
Land Mobile-Business and Public
Safety users that are also of general
interest to Amafeurs. Th is is iust
such an occasion. We are pleased
to introduce you to Sfandard's new
15 or 35 wa tt, 1 to 12 channel VHF
Transceiver - the new model
809/859.

Although this is not an Amateur 2
meter radio, we thought you Of

perhaps your business associates
would be interested in this new,
relatively low cost commercial
radio. The specifica tions are
outstanding - as you can see.

If you would like further details
and pric ing information, please let
us know.

Jim Hervey
V.P. Marketing

I ,Standard
Communications
639 North Marine Avenue
Wilmington, Cali fo rnia 90744
Phone 213/835-3134
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Front view of the Kenwood 15-900 s.s. b.
transceiver. A sma ll door on the left side
of the cabinet conceals the Mic Gain
a nd VOX Gain control s. Th e le ve r
switches be low the meter are for Send/
VOX/Receive, Noise Bla nke r O n/Off,
RIT On/Off, Crysta l Cont rolled Channel
1 or 2, and AGC Off/Fa st/Slow, The
RIT cont rol is to the ri ght of the main
tuning knob. In the space a bove the
v.f.o. dia l can be see n two of the three
illumina ted warning legend s: RIT and T

MUTE.

I
--•

-- ---'

-

--. -•

CQ Reviews:
The Kenwood T8-900 88B

Transceiver
BY RICHARD A. R OSS,· K 2MGA

F OR the past several months it has been our
good fortune to have the use of one of the
Kenwood TS·900 SSB Transce ivers manufac­
tured in Japan and imported to the USA by
Hen ry Radio of California. Good fortune in­
deed that th is rock-solid reliable rig was loaned
to us by Mary Silva of Henry Radio without
whose forbearance we might not have had
occasion to enjoy the TS-900 for as long as
we have. You might term this evaluation a
"one-year-later" report since that's how long
the '900 has been under the scrut iny of this
reviewer and others.

With few exceptions. the TS-900 incorpor­
ates as many desirable operat ing and technical
fea tures in a single rig as any discriminating
amateur could ask : noise blanker, sem i-break­
in c.w.. 500 Hz c.w. fi lter option. RIT . FSK
provisions. phone patch connections. full meter­
ing, crystal control for net operation. 25/100
Hz calibrator, 15 MHz \VWV reception, full
80-10 meter amateur band coverage with all
crystals included, dual AGC systems, selectable
AGC speed, plug-in modular construction and
many more subtle niceties which continually
disclose themselves as one gets to know the rig.

Rece ive r Circuitry
Let's begin our trek through the TS·900 with

a look at the block diagram, fig. I, which shows
a double conversion transceiver. On receive.

" Editor. CQ

signal from the antenna is fi rst passed th rough
a variable attenua tor to a dual gate MOSF ET

r.f. amplifie r and then to the heterodyne mixer,
also a dual-gate M OS F ET, where it is mixed with
the amplified output of a band-switch ed crysta l
controlled osci lla to r to produce the fi rst i.f.
range of 8.895 to 8.395 MHz. For example on
14.000-14.500 ~ I Hz. the heterodyne crystal fre­
quency is 22.895 MHz yielding the 8.895 MHz
to 8.395 MHz difference frequency range (other
heterodyne oscillator frequencies are shown in
fig . I) . The output of the heterodyne mixer is fed
to the inpu t of the v.f.o. mixer through a band­
pass fi lter and is tu ned over the 8.895 to 8.395
MHz range by means of a varicap diode whose
applied voltage is varied by a pot ganged to the
v.I.o, In the v.I.o, mixer the amplified v.f.o , out­
put of 5.500 to 5.00 MHz is subtracted from the
first i.f. range to yield the 3.395 MHz second i.f.

The 3.395 MHz signal is then fed to the
Noise Blanker board where it is filtered and
amplified by a dual gate MOSFET and fed to
one of three diode-switch-selected crystal lat­
tice filters for u.s.b., I.s.b, or c.w, Two dual
gate MOSFET i.f. stages fo llow the fi lters and
feed the 4-diode balanced mixer. T he ca rrie r
osci llator (common to both transmit and re­
ceive) uses diode-switch selection of the de­
sired carrier crystal: 3394.15 kHz for c.w.,
3395 kHz for s.s.b.• 3397. 125 kHz for FSK
Space (on transmit. Mark is accomplished by
diode-switching a short across two small capa-
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Fig. l -Block diagram of the Ke nwood T5-9oo s.s.b.z'c.w. tran sceiver. I I
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Noise Blanker
The TS·900 noise blanker uses a balanced gate

arrangement to open the 3.4 MHz signal path fo r
the duration of a noise pulse. Broadband 3.4
MHz i .f. input from the v.f.o, mixer is first fed
through a half-lattice crystal filter having a band­
width of about 10 kHz to restrict blanker opera­
tion to noise pulses in close proximity to the
tuned frequency. A two-stage IC amplifier taking
signal from the filter output is controlled by a
relatively slow-a ttack a.g.c, system which allows
the fast-rise-time noise pul ses to be amplified
before the a.g.c , begins to act. These pulses are
then shaped and drive a Shmitt trigger which
biases the ga ting diodes off for the duration of
the noi se pul se. In operation the blanker is ex­
tremely effective on impulse noise, though where
the pul se noise level is low its effectiveness
dimini shes.

an a.g.c, voltage, and applies the control volt­
age to the same gate of the r.f. amplifier
MOSFET as the conventional a.g.c. The conven­

'tional a.g.c, voltage is applied through a steer­
ing diode.

The action is as follows: A strong signal
within the receiver passband activates the reg­
ular a.g.c, loop. The r.f. a .g,c. is inactive if no
strong signal is present outside the passband.
If a strong signal appears outside the passband,
the normal a.g.c, loop will not "see" it, but the
r.f. a.g.c, will since it samples signal before
i.f, selectivity is introduced. The r.f. a.g.c, thus
reduces the gain of the r.f, amplifier, prevent­
ing overload or intermodulation.

A signal lamp on the front panel lights when
the r.f. a.g.c. is working but ext inguishes when
the very strong off-frequency signal is actually

,tuned in. This occurs because a s the strong
signal enters the i.f, passband, it is "seen" by
the conventional a.g.c, which in tum reduces
the gain of the r.f. amplifier. Since the signal
then reaching the r.f, a .g.c, loop is then re­
duced below its operating threshold. the r.f.
a .g.c, is disabled, and the warning lamp extin­
guishes. Rf. a.g.c, voltage is prevented from
reaching the i.f. stages through the convent ionaJ
a.g.c, line because of the steering or blocking
diode. See figure 2.

R.F. ht mixer . VFO Crystal IF Det.
amplif ier I. mixer filters amplifier

a
GI ~
G, h S Local Conventiona lVFO

oscil lator AGe

Fig. 2-Simp lified
A.F. AGC diag ra m showing the

":.: a.g.c . and conventi
c .a.e. systems.

AGe Systems
Two independent a.g.c. systems are incorpor­

ated in the TS-900. A conventional system picks
up signal voltage from the output of the sec­
ond i.f. amplifier, amplifying and detecting it
and applying the amplified a.g .c. signal to the
second i.f. string and r.f. amplifier.

Should a strong signal be present outside the
receiver's i .f. passband, strong enough to cause
overload o f the r.t. amplifier or intermodula­
tion, a second a.g .c. system is activated. This
system, called "RF AGC," samples signal at
the output of the bandpass filter preceding the
v.f.o. mixer, detects and amplifies it to provide

Broadband

~ 8.8 ·8.4 MH,

Signal
input

citors in series with the FSK crystal) . Audio
output from the balanced mixer is fed to the
audio amplifier string which includes a low
pass filter to shape the audio response; the
8 ohm speaker output is transformerless using
a complimentary pair of power transistors. 600
ohm output for phone patch operation is pro­
vided through an 8 ohm to 600 ohm transform­
er from the 8 ohm speaker line.

For in-circuit testing of circuit mod ules the PC
boa rds are unpl ugged from thei r sockets, the
sockets are hinged out from the bottom of the

rig, a nd the PC boa rds are re-inse rted.

Steer i
d iod
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Transmitter Circuitry
The transmitter is quite conventional in most

respects. On s.s.b. a JFET provides high imped­
ance mic input and is followed by two bipolar
pre-amp stages which provide audio to the 4­
diode balanced modulator. Carrier is provided
by the same carrier oscillator as on receive.
The balanced modulator output drives a
MOSFET i.f, amplifier which is a.l .c. controlled.
The 3395 kHz d.s.b. signal from the i.f, ampli­
fier feeds the diode-selected crystal -lattice filters
which produce an s.s.b. signal.

C.w. operation is accomplished by unbalanc­
ing the balanced modulator by applying a d.c,
bias through a carrie r level adjust pot. Mic pre­
amp circuits a re disabled. Keying is achieved
by keying the sidetone oscillator whose output
operates the VOX circuit. Sidetone is also ap­
plied through a level control to the receiver
audio section for monitoring.

The remainder of the transmitter circuitry is
stra ightfo rwa rd; a stage of i.f. amplification
after the filters. v.f.o . mixer producing 8.895­
8.395 MHz signal output which is mixed again
with the heterodyne oscillator output to yield
the operating frequ ency. Output from the heter­
odyne mixer drives a 6GK6 which in turn
drives a pair of 6LQ6's in pa rallel as power
amplifiers.

A.I.c . is of the amplified type with the a. l.c.
amplifier sampling PA grid current amplifying
and applying co rrective bias to the two trans­
mitter i.f. amplifiers. A.l.c. voltage is also
amplified and metered as an indication o f cor­
rect or excessive mic gain and also for driver
tuning adjustment.

A few words about the installation o f the
optional 500 Hz c.w. filter: As delive red the
TS-900 uses the upper sideband filter for u.s.b.
and c.w. on both transmit and receive though
on c.w, the 3394.15 kHz carrier crystal is used
for transmit and 3395 kHz for receiver b.f.o.,
meaning that the dial pointer will indicate 850
Hz lower than the actual received and trans­
m itted f requency. When the optional c.w, filter
is used these two crystals are reversed (3 394.15
kHz b.f.o.; 3395 kHz carrier ) meaning that the
received and transmitted frequencies coincide
with the dial pointer. This reversing is accom­
plished by unplugging. reversing and re-plugging
a flat 6-conducto r plug and socket under the
chassis at the time of installat ion of the c.w,
filter.

Metering
In addition to the a.l .c. metering mentioned

previously a front panel switch permits reading
PA plate current. r.f. output ( relative ) , and PA
plate voltage. On receive, the meter automatic­
ally reads signal streng th . PA plate current is
measured by reading the voltage drop ac ross
1 ohm PA cathode resistors and amplifying thi s
voltage which is then read by the meter.

Close-up of the driver and PA compartments,
viewed from the top. Right angle gears drive
variable capacitors for receiver d . amplifier and
transmitter driver tuning. At the center, the chain/

sprocket drive for the PA loading is visible.

R.f. output is measured thro ugh a voltage
divider across the 50 ohm transmitter output,
and detected by a d iode. PA pla te voltage is
read across a voltage divider at the PA a -plus
feed poi nt.

RIT and Ind icator Lights
Receiver inc remental tu ning is accomplished

by applying and varying the bias on a varicap
diode paralleling the v.f.o. tuning capacitor.
The diode is a lways connected, but is biased
only when the front panel RIT switch is en­
gaged and the transceiver is in the receive
mode. When the RIT switch is engaged, a warn­
ing legend "Rl'T" illuminates in the space above
the tuning dial and remains on until the switch
is disengaged.

On the front panel RIT control pot (wh ich
has a tun ing range of ~2kHz approx. ) is an­
other switch a t the full counter clockwise posi­
tion which disables the v.f.o. complete ly and
energizes a crysta l controlled oscillator in its
place. Two crystals in the 5.0-5.5 MHz range
may be inserted in sockets provided internally
and selected by a front panel switch for net
opera tion or other purposes requiring precisely
repeatable frequencies. The illuminated v.f.o.
dial poi nter extinguishes whe n crystal control
is used.

Other lighted legend s also appear above the
v.f.o. dial: the RF AGe warning light and a
T MUT E light indicating that the driver and
PA fi laments a re switched off by their front
panel switch as they m ight well be when just
moni toring the bands.

Construction
This reviewer takes particular delight in fine

mechanical dev ices in addition to fine elec tronic
devices. For this reason among others. the
Kenwood TS-900 has been a pleasant review to
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Rear view of the T5-9oo shows a variety of con­
nectors: speaker and phone potch at upper right,
relay contacts and e .l,e. below. Right to left along
the bottom are: ground post, external v.f.e. con­
nector, power connector, Rm and c.w. key jacks,
50-239 antenna connector, antenna selector
switch, receiver-only antenna ja ck, and another
ground post. Above the key and power connec­
tors are slide switches for PA screen supply on/off,
and remote/internol v.f.o. At the top center ad­
jacent to the fan ore adjustments for PA bias, d.

voltmeter, and anti-vox.

write. The TS-900 is a well-constructed, well­
thought-out and smoothly functioning piece of
equipment.

The package measures 12% " wide X 5 y""
high X 12%" deep and weighs a little over
26 pounds. The front panel is satin-fi nished
extruded aluminum with moulded satin black
high-impact plastic escutcheons for the dial
and S-Meter, and for a bank of five lever
switches. The cabinet is steel, finished in a ru g­
ged black textured paint , and is designed for
seve ra l degrees of access to the interior. A re­
movable "hinged" top lid is secured by snap
fasteners. (a nd a single screw for shipping or
transporting ) . and allows access to most intern­
al adjustments. For more extensive work top­
side. removal o f seven screws a llows the top
portion of the cabinet 10 be swung aside on
split bu tt hinges. Removal of several more screws
removes the cabine t bottom.

The TS-900 is largely modular in its con­
struction. with most circui try on PC boards
which plug into high quality PC edge connec­
tors. These boards are closely packed. but well
shielded from each other as each fits into its
own metal compartment. Service is facil itated
by a swing out arrangement o n the PC board
connectors permitting the board to be removed.
the connector swung out from the bottom of
the se t. a nd th e board reinserted in the connec­
tor. Thus access is availa ble to both sides of
the board while the set is live.

In addit ion to the shield compartments for
boards. severa l top shields cover var ious com­
partments, a nd a lso identify the boards and
their associa ted adjustments. the most com­
monly used of which are accessible through
holes in the shields.

• • • •
The PA is conventionally wired and a per­

manently installed part of the structure. Driver
tuning is accomplished by means of several
unusually small multi-gang variable capacitors
which are ganged by means of nylon bevel
gears to mating gears on the driver tuning
shaft. PA loading is concentrically located on
the PA tuning control shaft, and the loading
capacitor is driven by a rugged chain and
sprocket arrangement. Operation of these con­
trols is smooth and very positive, particularly
in view of the quantity of mechanical devices
involved.

V.f.o. tuning is very light, but with adjust­
able weighing. The machined black anodized
aluminum tuning knob is quite heavy and gives
excellent flywheel type tuning along with great
smoothness. The large knob is one of the bet­
ter ones in use today on any amateur trans-

•ceiver,
A 3'" dia. shielded fan-type blower is

mounted at the rear of the PA compartment
for cooling. Unfortunately the noise level
from the fan is rather high and the fan runs
continuously as long as the power switch is on
even if the driver and PA filaments are not
powered. something we found annoying.

The bandswitch wafers are all high quality
ceramic types, a welcome feature. Twoswitches
are used: one to select the band - WWV, 80,
40, 20, 15 or 10; the other to select the Y"
M Hz segment of 10 meters desired - 28.0,
28.5,29.0 or 29.5.

External connections are provided at the
rear for a multitude of purposes: spea ker, 600
ohm phone patch input and output, relay make
or break, a.l.c. input, RTIY keying input, key
jack. 50 ohm antenna for both receiving and
transmitt ing (SO-239) , a receiver-only antenna
input (switch selected, phone jack) . power
supply 12 conducto r locking Jones plug a nd
special 12 conducto r jack for connection of an
optiona l external v.f.o., model VFO-900. In
addition. two rugged ground posts a re provided
at the rear.

Another convenient feature is the inclusion
of slide switches for disa bling the driver and !
o r PA screens for neutralization.

Performance
In a ll respects whic h we could ascerta in, the

TS-900 equaled or exceeded the manufacturer's
cla imed specifications. The figures in parenthe­
ses below are our measurements: the first
figures a re those claimed.
Receiver: SENSITIVITY - 0.5 p.v for 10 db
S+ N/N «0.25I'v on s.s.b.: < 0.125 I'v on
c.w.) , INTERNAL SPURiOus-Not rated (none
on 40-1 0m.; 3737.5 kHz .03 I'v equiv.; 3799.
3899 and 3999 kHz .0 1 I'v equiv. ). A.V.C.
F IGURE OF MERIT - Not rated (O. Ip.v - Ip.v
change, 4 db; 1 I'v to 10,000 I'v change, Idb!) .

[Continued on page 67]
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MATH' S
NOTE S

BY IRWIN MATH,* WA2NDM

L AST month we covered r.f, amplifier cir­
cuitry for the 6 meter band and this month we
will attempt to do the same for two meters.

While the high noise level present in the 50
MHz region was the limiting factor in amplifier

' 5 !\Ielville Lane, Great Neck, N.Y. 10023.

design at that frequency, the situation becomes
much belter when operating at 144 MHz. Here
atmospheric and man-made noise is signifi­
cantly less and advantage can really be taken
of good transistors. As far as QRM from other
services is concerned. the power levels are much
lower (no close proximity TV or f.m. stations)
and the only real problem is in the f.m. part
of the band where stations can be 1(}.IS kHz
apart. The basic requirement then for the 2
meter front end is rejection of adjacent Ire­
quency signals (but not to the previously men­
tioned degree) as Iowa noise figure as practical
but not "the ultimate", and enough gain to
provide an adequate signal through the mixer
and into the succeeding stages in the case of
a converter.

In keeping with the format we used last
month, Fig. I is a typical 144 MHz d. ampli-
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Fig . l-A MOSFET d . amplifier. Note the use of shields for proper operation. They are a must at
these freque ncies.

L, - St. # 20, Yl" d., Y.zu long. l 2, l, - 6t. # 20, %" d ., ~" long .
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Fig. 2-A JFET d . amplifi er. Q I should be a Siliconix.l0 o r othe r "hot" FET. For slightly less perfo r­
mance a 2N5486 or 2N441 6 ca n be used.

b ,lIJ-4Y.zt. # 22 on 'A" d, ceramic fo rm spaced 1 wire diam eter.
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fier stage using a MOSFET and Fig. 2 shows
another 144 MHz stage using a junction FET.
Both circuits are capable of providing 15-20 db
of gain and will be adequate to drive a sub­
sequent mixer if a narrow range of frequencies
such as 750 kHz-I MHz is to be covered.

In comparison to 50 MHz, as already men­
tioned, the noise figure of the stage is important
and it is here that we see some departure be­
tween MOSFETS and IFETS. These differences
are:

(a) MOSFETS will exhibit a noise figure of
2.5-3.5 db while the junction FET circuit can
approach a level actua lly lower than 2 db. In

the circuit shown in fig . 1 I suggest the use of
a 3Nl59 rather than the popular 40673 as it
has a lower noise figure. It is not protected
however and extreme care is necessary when
installing it.

(b) The cross modulation figure with the
MOSFETS will usually be better than that of
the JFET however this is not necessarily a
serious consideration on the 2 meter band.

(c) Although we are consideting only £Er.
in this discussion there are some bipolar tran­
sistors, quite expensive I might add. that have
beer specifically fabricated for v.h.f. and u.h.f,
amplifier service that can actually outperform

--

To I.F.

+ 12v.

I

I
2N5486. I
2N4416270

I

I
I

I

'K47
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Fig . A-A JFET amplifier. L, is the same a s L, but without the antenna ta p. See fig. 2 fo r other coil and
component data .
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even hot FETS. For example, the KMC cor­
poration type K6oo1 exhibits 15 db of gain at
200 M Hz with a noise figure of only 1.3 db
maximum. If this type of state-of-the-art device
<at 520 each ) is wbat you think you need, I
would suggest you write directly to them at the
following address:

KMC Semiconductor Corporation,
Parker Road, Long Valley, New Jersey
07833 (20 1) 876·3811

They have applicat ions information and recom­
mended schematics for their transistors.

Note that the two amplifier schematics just
given employ double tuned output circuits.
These, in addition to the trimmer capacitor
between the two coils sbould be adjusted witb
the aid of a sweep generator for proper re­
sponse over the range of frequencies of interest.
If only a single frequency is to be amplified
then simply tune all stages for maximum out­
put. The use of a noise generator is suggested
to obtain the ultimate from tbe stage and tbe
antenna tap sbould be varied for the lowest
noise figure when using such a generator. In
the case of tbe JFET circuit, the I K bias pot
should also be adjusted for minimum noise.

BY COPTHORNE M ACDONALD,*
WIlORX

Save March 8th & 9th
No, that weekend is not going to slip into

the sea, but it might slip by without your ever
having sampled the Futures Hamfest activities.
N ow might be a good time to mark the calen­
dar. Most of the activity will take place on
7175 kHz during the morn ings, on 14234 in the
afternoons, and on 3849 during the two eve­
nings. These freque ncies are just up-band from
the usual SSTV gathering frequencies, and
some sessions will involve picture transmission.
The plan is to have the net control stations
(using a second receiver ) also monitor that
frequency exactly 100 kHz above tbe primary
operating frequency. This will give General

· P.O. Box 483, Rocbester, MN 55901.

One note here-the point of minimum noise
may not necessarily be the point of maximum
gain so be careful.

The preceeding amplifiers are fine for narrow
frequency range coverage but when it is de­
sired to cover the entire 4 MHz of the band, or
even half the band, the use of two stages of
r.f., stagge r tuned with the aid of a sweep
generator, is highly recommended. Only in this
way can adequate gain, compensating for the
'losses through the bandpass elements be
achieved, As we did last montb, figures 3 and
4 show potential two stage r .f, amplifiers with
I F ETS or MOSFETS. All of the adjustment
procedures are exactly the same as previously
stated. Please reme mber that these schematics
are untested but should be an excellent starting
point.

If you anticipate building any of tbese ampli­
fiers I would suggest you read the references
in last months co lumn to round out this dis­
cussion- you will find them most helpful.

N ext month we will conclude this discussion
with local oscillators and mixers suitable for
botb bands. Until tben,

73, Irv, WA2NDM

Class operators a chance to call in with ques­
tions and comments.

If you read the Decem ber column you will
recall that the basic game plan is a weekend­
lon g on-the-air rap session about the future ;
what the problems are, and what our options
are in dealing with them. We will be talking
with some "experts," and with ordinary people
who are doing some extraordinary things. For
example. the well known Economist and Futur­
ist Robert Theobald has agreed to share some
of his ideas and insights with us. ( He is best
known for his work in developing the guar­
anteed minimum income ccncept. ) He strikes
me as a realist in his assessment of world prob­
lems. His optimism about the capability of
ordinary folk s to save the day is very hearten-
•109.

Another well known. grass-roots-oriented
participant will be Nicholas Johnson. Nick was
the FCC Commissioner who preferred to ride
his bike to work rather than ride in the chauf­
feur-driven government limousine to which his
position as a Commissioner entitled him. He
now heads up the. National Citizen's Committee
for Broadcasting. and should have some inter­
esting things to say about the future of elec­
tronic media.

Then there is the crew who publish The
Mother Earth News, a magazine with a circula­
tion of about lOO,()(X) which advocates ecolog­
ical awa reness, and natural modes of living in
which man and the earth are in harmony. They
will share their feelings about the future and
the plans they have for starting a research
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This monitor picture of Jack Petree was made
a fte r a two hop transmission from W B40VX to
WA1NXR and return, with just 2 watts into the

antenna at WB40VX.

center in the mountains of North Carolina.
There they intend to work on such problems as
the generation of natural power, food growing
techniques adaptable to city and suburban liv­
ing, and ecologically sound transportation tech­
niques.

Many other interesting and doing people will
be sharing their insights with us. We hope that
you'll be there too, to put our marvelous capa­
bility of engaging in dialogue-at-a-distance to
good use.

Eliminating RFI- The Political Approach
In the November and December columns we

dealt with the technical side of Radio Fre­
quency Interference, and some technical ap­
proaches to elim ina ting it. Ted Co hen,
W4UMF, and the o ther members of the ARRL
RFI Task G roup are working on the human
side of the problem. RFI in your own shack is
a technical problem. RFI in your neighbor's
stereo or TV is not only a technical problem
for somebody, but is also a public relations
problem for you and for ham radio, and is a
real pain in the tail for your neighbor. Accord­
ing to an FCC bulletin, 90% of all TVI prob­
lems are due to deficiencies in receiver design.
In all cases of interference to audio equipment,
it is the equ ipment's inabili ty to reject r.f. sig­
nals which is to blame. The FCC recognizes
th is and will send you bulletins upon request
which can help to explain the situation to your
irate neighbor. (You can request FE bulletins
number 24 and 25 from your nearest FCC
Field Engineering Office. )

While these bulletins lay the blame on the
inadequate design of the home entertainment
equipment and may help get the ham off the
hook, the neighbor still has his RFI, and quite
possibly still has his hostile feelings toward
you. At present , the FCC has no power to force
a manufacturer either to design RFI preventive
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measures into his equipment in the first place,
or to force him to take corrective action when
a case of RFI crops up in the field. Some
manufacturers will voluntarily offer assistance.
Most domestic TV manufacturers will offer
tree high-pass filters, for example, to help
eliminate TVI problems. The poor consumer
still bears the major burden in most cases, how­
ever, since he usually picks up the serviceman's
tab, and in many cases must also pay for the
filters and / o r filter components. Interestingly,
we now have a situation where the FCC, the
hams, and the consumer are all pointing fingers
at the manufacturer. When enough fingers start
pointing in one direction there is hope for
political action, and this is precisely what the
RFI Task Group is trying to get. The group
has a very interesting and informative packet
which includes copies of FCC bulletins, ad­
dresses of TV manufacturers who will supply
high-pass filters, a suggested "RFI Bill" to send
to your congressman, and other good stuff. To
obtain your packet send a 9 X 12 manila
S.A.S.E. having 40C in stamps on it to: Dr.
Theodore Cohen, Secrelary-RFI Task Group.
8603 Conover Place, Alexandria, Va. 22308.
I recommend it highly for any ham who has
neighbors troubled by RFI, and for those others
interested in trying to find a long term solution
to the problem.

The T ask Group's suggested bill would em­
power the FCC to regulate the allowable
susceptabil ity of electronic devices to interfer­
ence from licensed stations. These covered
devices would include everything from TV and
radio receivers, to audio systems and electronic
organs. The FCC would establish the limits and
test specs, and it would be against the law to
manufacture. import, o r sell equipment which
did not meet the FCC specs.

The home entertainment equ ipment manu­
facturers have opposed legislation of this type,
saying Iha199 % of the people would be buying
protection they don't need. The RFI Task
Group takes issue with the I% interfere nce
figure, and estimates that .it is much higher. l\fy
own thought is that if the manufacturers rea lly
believe their 1% figure then they should have
no great objection to legislation which would
require them to foot the full bill for cleaning
up all cases of interference experienced by
purchasers of the ir equ ipment! Katashi Nose,
KH6IJ, has suggested another alternative: legis.
lation which would require that a printed dis­
claimer be placed on products to warn the
purchaser that the product is not guaranteed to
reject inte rference. (With this approach the
consumer, while warned. may still end up with
the short end of the stick. Where will he turn
if there is no RFI-proof equipment on the
market. as at present?) If you have any sug­
gestions of your own please pass them along to
Ted Cohen.



At the nitty-gritty level, most of us with RF I
problems in our neighborhoods need better
information on just how to approach and work
with our neighbors. The usual advice to "be
helpful but don't get involved" really isn't very
helpful at all. Somewhere among us is ham
radio's Henry Kissinger who has walked into
the homes of irate neighbors, and walked out
having made personal fri ends and friends for
ham radio. Henry, if you're reading this, please
pass along your secrets to the RFI Task Group
and to me. We need you!

QRPp 55TV
About the only thing a ham can do in his

own shack to reduce neighborhood RFI is to
reduce the intensity of the r.f. field he radiates.
But RFI reduction is just one of the reasons
for the growing interest in low power opera­
tion. Perhaps a more typical reason is the urge
to retreat from the excesses found in ham
radio, in much the same way that people are
retreating from excesses in o ther areas of life.

I've usuall y thought of QRPp as mainly a
c.w. operators activity, though I do remember
having lots of fun with 1 watt e.r.p, on 40
meter a.m. phone years ago. When l ack Petree,
WB40VX, wrote me about his QRPp SSTV
activi ty I became intrigued. lust what is pos­
sible in this time of slipping sunspot numbers?
Well , Jack gOI his Argonau t in February, 1974,
and by November had worked 35 states and 7
foreign countries on two-way SSTV. Power in­
put to the Argonaut fin al was 5 watts; the
power to the antenna was 2 watts ; and high
power preliminaries were never used. The
photos show round trip transmissions to two of
the stations he has contacted. In both cases the
pictures were transmitted with two watts trans­
mitter output , tape recorded by the distant sta­
tion, and transmitted back to Jack. The pictures
are as he received them on the return transmis­
sion.

Ju st how important is the power level one
runs? The answer depends on the kind of oper­
ating you are trying to do. Jack Petree's 5 watt
input is 23 dB down from the maximum legal
input of 1 kw. If your signal is really truly
"20 over 9" at times when running a kw, you
would still be S8 or better if you reduced
power to 5 watts. In other words, when iono­
spheric condit ions are good-to-excellent, 5 watts
can provide a quite adequa te signal level in the
absence of interfering signa ls. Here lies the real
probl em. While your QRPp signal level may be
well above the cosmic and atmospheric back­
ground noise level, it will still be 23 dB below
the signa) from the fellow across town running
a kw. And a minus 23 dB signal-to-noise ratio
makes fo r rough copy! QRPp is not for the
pileups .or the usual Sunday af ternoon on 20
meters. It requires the patience to wait for that
all too rare combination of good ionospheric

An othe r ro und tri p tra nsmission, this one QRP
from WB40VX 10 YV1AQE with a QRO retu rn,

conditions and low QRM levels.
You may recall that Jack was the first ham

to work all states on SSTV (using higher power
the first time around) . He has very kindly
passed along some of his observations on QRPp

. SSTV:
"Calling 'CQ' is a wasted signal, but 'Break­
Break' is much more effective."
" Patience and a good antenna system are
both musts."
"WAS-SSTV-QRPp will take some time to
do, especially under present 20 meter band
conditions."
"QRPp on A3 is a real ball, but SSTV-QRPp

is the greatest." Wondering how far power re­
duction can be pushed, Jack reports a recent
QSO with a station 700 miles away during
which he dropped his power level to lh watt
output. He says, "I did not think 1 had a
prayer, but believe it or not, I read the lh watt
frames when he sent them back to me. That
was hard for m e to believe!"

Vy 73, Cop, W00RX

CQ Country Chart
A two colo r, wa ...·sized country ch art il avail.
abl e on poster stock and in tarae type f or only
$1 ,25 per copy postpaid. Address request to:
CQ OX Country Chart, CQ Mal'Uine/1 4 Vander..
vent er Ave., Port Washington, N.Y. 1 050,

MAIL-A-PROP
Tak e the mystery o ut of band openings
with t h is b i-week ly newsletter by W3ASK.

• Day-to-day. ba nd-bv-band and can-
t inent-bv-continent forecasts .

• Short sk ip forecasts.
• VHF ionospheric forecasts.
• Latest u p-to -date sunspot data .
• Mailed First Class or Air Mail.

Annual SUbscrip rion only $25. Two m onth
trial sub $5.00 SASE for sam ple.

MAlL-A-PROP
11 307 Clara Street
Silwer Spring, MD 20902
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P
LOW·LOW POWER OPERATING

BY ADRIAN WEISS,* K8EEG

Putting The Wire In The Sky
Let's turn to some pract ical considerations

with respect to getting the antenna up high and
in the clear. The normal case (l.e.• the absence
of zoning regulations, neighbor disapproval, and
most important the absence of spousal resis­
lance ) is usuall y a simple matter. Two major
options are available : ( I) using existing mount­
ing points such as trees, telephone poles, and
other typical structures as tie-po ints for an
antenna; and (2 ) erecting the necessary mount­
ing structure especially for the antenna . With
respect to the first, sometimes a littl e imagina­
tion is necessary- one must develop the abil ity
to view one's natural surround ings specifica lly
in terms of the adaptability of those surround­
ings to antenna requirements. The layman will
see a beautiful oak tree in your front yard ; with
the proper perspective, however, you will be
able to see a beau tiful antenna mast wh ich will
allow you to get your antenna cheaply into the
sky. Likewise, the structure in which o ne do mi­
ciles ( Le. , his house o r habitat ion ) is a ready­
made antenna mounting point. If you are so
lucky as to live in a two-story affair, you will
already have about 30-35 ft. of a ltitude in your
hip pocket. In any event, one can settle for the

' 2 13 Forest Ave., Ve rmillion SD 57069.

QRPp has a way of doing thing s to a guy's men­
tal equili brium. Here is one of our more a vid
Q RPp fa ns, Bob WA2KTW, with his hand-em­
b roide red Ham-Fest uniform reading " WA2KTW
QRP Read the Milliwatt." Now how's tha t for

closs?
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height of the peak of one's roof as it is, or
better yet, one can use that peak as a sta rting
point to achieve a really significant height.

This approach is rather simple. If we are
aiming at a 60 ft. height fo r a low-band an­
tenna, and the house peak is at 30 It ., the added
30 ft . can be easily achieved through the ' use
of a cheap telescoping TV mast, or simpler .yet,
three 10 ft. sections of regular TV mast. In
either case, the mast may be mounted on stan­
dard chimney mounts, o r a universa l angle roof
mount will serve to anchor the base of the mast.
Guying can consist of a pair of three line sets
strung from the top and 15 ft. point if you want
to be really secure. I've gotten away with a
single set of three lines from the top of the
mast.

Another option is to work from the ground
up. The simplest appro ach here is to use a
50 ft. telescoping TV mast mounted o n the
ground (bury a brick or two three inches down
so that the mast doesn' t keep go ing deeper )
and secured to the roof peak or side of the
hou se as far up as possible. A side-mounting
bracket ca n be used to attach the mast if the
situa tion requires it. The nice thing about this
approac h is that one can stand on the roof
whil e mounting the antenna on top of the
nested top sections. Fur ther, only one set o f guy
lines from the top is usually necessa ry because
of the support given by the hou se. This ap­
proach will allow one to mount a standard 20
meter yagi if desired.

Suitable Types of Antennas
With the above mounting arrangements, just

about any wire antenna is suitable. These in­
clude dipoles, trap dipoles, inverted Vees, end­
fed wires, Vee beams, Lazy-H's, sloping dipoles,
and, of course, the TV mast itself as a vert ical
rad iator so lon g as it is insulated from the guys
and the house.

If a horizontal dipo le, Vee beam, or other
type is desired, mounting points for the ends
of the antenna are a necessity. These ca n con­
sist of trees, utility poles (as lon g as the an­
tenna wire is kept a safe distance from power
lines ) , other buildings (your neighbo r's hou se
if you use invisible wire and don't have to
worry about ice!) , o r any ot her convenient
structu re. In cases where st rictly horizontal con­
fi gura tions are out of the question, an inverted
Vee with the apex a t the mast top does as good
a job as a horizontal di pole. A sloping dipole
also fi ts the bill. Likewise, an end-fed wire will
work satisfac torily on a slant. The trick when
using an inverted Vee is to get the ends of the
antenna as high off the gro und as possible; but
this is not absolute ly essential.

If a bea m is mounted o n the mast, two points
should be observed. First, do not pull each
sectio n of the mast all the way extended- leave
about 2 ft. of each sectio n telescoped into the



UHF TV Vagi

Short sect ion o f
plast ic p ipe acts as
insu lator

Amidon T-68 · 2
toroid core
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Fig. l -The " Subversive" Inve rted Ve e a nte nna
posing os the guyline for a most supporting a
u.h.L TV antenna. (A) A slnqle-bc nd or two­
band-with-trop ve rsion. (B) Multi-antenno situation.
(C) Deta il of tra p construction. Connections to
tra p sho uld ha ve some slack to e na ble pla stic in-

sulator to a bsorb strain of antenna .

[Continued on page 63]

470 pf s.M.-:~~;~~3;::~;:;'rl ~__Ac::.:nt::enna wire

An tenna
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sired, inconspicuous traps can be made USing

Amidon T -68-2 toroid cores! shunted by silver
mica capacitors. These can be inserted to give
the impression that (hey are Insulators in the
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one under it. Second, during the raising of the
mast, hold your breath, but don't worry too
much about the leaning of the mast unless a
wind is blowing-it generally will hold the sag
for a sho rt time until the first set of guys is
secured. Don't expect more than 45 ft. with a
50 ft. mast. Use two sets of guy lines.

Subversive Cases
So yo u're one of the guys whose neighbors

and wife object strenuously to an ything that
mars the natural ecology of your estate? No
problem. Subterfuge is a necessity in such a
case, but even so, a good antenna can be raised.
The approach is the all-important aspect of this
situation. No one, not even the faithful XYL,
mu st know that there is actuall y a ham antenna
connected with what you are going to put up.
What you are actuall y putt ing up (as far as
everyone but you are concerned!) is a TV an­
tenna. Depending on the touchiness of the situa­
tion, more or less preliminary subversion is
necessary. In the touchiest case, begin by com­
menting weeks ahead of time on the really
excellent TV fa re to be had on the U H F
channels. In an off- the-cuff manner, build up
the impression with the XYL that what you
are reall y hankering for in life is access to the
programming on some u.h.f. station. The reason
for this is simple : wha tever you put up in the
way of an antenna support, it will be topped
off by a tiny u.h.f. yag i in o rder to maintain
the officia l public position that the whole thin g
is to enable reception of the weak u.h.f.
channel.

The strategy is to make guy lines into dipole s.
Or whatever type of antenna will look unsus­
picious. Fig. I illustrates the basic principle.
Standard aluminum guy wire will serve both
as antenna legs and guy lines. Use a set of four
wires from the top of the mast. The only pre­
caution is to use bolts to connect feedline to
antenna elements to insure a good and lasting
connection. Now, the size of the house will
determine how long the antenna legs can be,
and the angle at which they will slope from
the mast. Don't worry about acute angles at
the apex. If an 80 meter inverted Vee is the
objective, two tricks can take up the slack line
after the fake guy-line connection to the roof
is made. First , the excess wire can be nestled
under the eaves of th e roof and run around
the house for as long as necessary. The direc­
tion of turn shou ld be opposite, with one leg
heading to the right, and the other to the left.
The second trick is to wind the remaining ex­
cess wire into a hel ix. Thick nylon or plastic
clothesline (without wire inner reinforcement! )
will serve the bill . The helix line can be ru n
to the ground, or under the eaves. Some prun­
ing probably will be necessary to resonate the
antenna aga in.

If two-band operation on 80 and 40 is de-
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THE CQ WORLD WIDE WPX SSB CONTEST
March 29-30, 1975

I Contest Period: Starts 0000 GM T Saturday.
Ends: 2400 GMT Sunday. Only 30 hours of
the 48 hour contest period permitted for
Single Operator stations. The 18 hours of
non-operating time may be taken in up to 5
periods anytime during the contest, and must
be clearly indicated on the log. Multi-oper­
ator stations may operate the full 48 hours.
II Objective: Object of the contest is for am­
ateurs around the world to contact as many
amateurs in other parts of the world as pos­
sible during the contest period.
III Bands: All bands, 1.8 thru 28 MHz may
be used, but opera tion is confined to two-way
single side band only.
IV Type of Competition: I. Single Operator
(a) A ll Band, (b) Single Band. 2. Multi-oper­
ator, All Band, only. (a) Single Transmitter,
(only one signal permitted), (b) Multi-Trans­
mitter, (one signal per band permitted).
V Exchange: F ive figure serial number, RS
report plus a progressive three digit contact
number starting with 00 I for the fi rst con­
tact. (Continue to four digits if past a 1000)
Multi-Transmitter stations use separate num­
ber for each band.
VI Point: I . Contacts between stations on
diffe rent continents; count 3 points on the
14, 21, and 28 MHz bands, and 6 points on
the 7, 3.5 and 1.8 MHz bands.

2. Contacts between stations in the same
continent but not in the same country count
I point on 14, 21 and 28 MHz, and 2 points
on 7, 3.5 and 1.8 MHz. (Exception: Contacts
between differen t North American countries
coun t 2 poi nts on 14, 2 1 and 28 MHz, and 4
points on 7, 3.5 and 1.8 MHz. This applies to
North American countries only .)

3. Contacts are permitted between stations
in the same country for the purpose of ob­
tain ing a Prefix multiplier, but have no QSO
point value.
VII Multiplier: The multiplier is determined
by the number of different prefixes worked.

A "prefix" is considered to be the two
or three letter/ number combinations which
forms the firs t part of an amateur call . (WI,
W2, WA2, DLI , DJ, 4X4, 5A I etc. See
WPX rules.)
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Each prefix may be counted only once
during the contest.
VIII Scoring: I. Single Operator (a) All Band
sco re, total QSO points from all bands mul­
tiplied by the number of different Prefixies
worked. (b) Single Band score, QSO points
on that band multiplied by the number of
different Prefixes worked.

2. Multi-Operated Stations. Scoring in both
these categories is the same as the All Band
scoring for Single Operator.

3. A station may be worked once on each
band for QSO point credit. However, prefix
credit can be taken only once regardless of
the band.
IX Awards: Certificates will be awarded to
the highest scoring station in each category
listed under Sec. IV.

1. In every participating country.
2. In each call area of the United States,

Canada and Australia.
All scores will be published. However to

be eligible for an award, a Single Operator
station must show a minimum of 12 hours of
operation. Multi-operator stations must show
a minimum of 24 hours.

A single band log is eligible for a single
band award only . If a log contains more than
one band it will be judged as an all band en­
try, unless specified otherwise. However a 12
hour minimum is required on the single band .

In countries or sections where the returns
justify, 2nd and 3rd place awards will be
made.
X Special Awards: I. WORLD-Single Op­
erator, Single Band. A trophy donated by
Jack Reichert, W3ZKH.

2. WORLD-Single Operator, All Band.
A T ro phy donate d b y D on M urray,
K4F MA.

3. WORLD-Multi-operator, single tra ns­
mitter. The Ted T horpe, ZL2AWJ Memorial
Award, donated by Don Miller, W9WNV.

4 WORLD-Multi-operator, multi-trans­
mi tter. The Chuck Swain, K7LM U, Memo­
ri al Award , Donated by Don Mill er ,
W9WNV.

5. CANADA-Single operator, Single
Band. A Trophy donated by Gene Krehbiel,
VE7 DKS.

,



A sc rn ple log sheet a lready
fil led out. Official log sheeh
a re a va ilable from CQ, see

(XII) below.
"'-

,.,.3..,
Jo3,,. ...

tion , the category of compe­
tition and the contestant's
name and mailing address in
BLOCK LETTERS.

Also a signed decl aration
that all contest rules an d
regulations for amate u r
radio in the country of the
contesta nt, have been ob­
served.

7. Official log and sum­
mary sheets are available
from C Q. A J,jl rge se lf­
addressed envelope with
sufficient postage or IRCs
must accompany your re-
quest.

If official forms are not
available you can make your
own by following the at­
tached stample, with 40 con­
tacts to the page.

( Daystrom Limited has made an Interna­
tional Log Form which is Available to Ca­
nadian amateurs. We will supply them with
Summary Sheets. Write to : 1480 Dundas
Highway East, Cooksville, Ontario.)
XIII DISQUALIFICATION: Violation of
amateur radio regulations in th e country of
th'c contesta nt, or the rules of the contest,
unsportsmanlike conduct; taking credit for
duplicate contacts; incorrect QSO's or incor­
rect prefixes will be deemed sufficient cause
for disqualification.

Disqualifiction can also result in the dis­
qualified operator(s) being barred fro m com­
petition in all CQ contests for a period of up
to three years.

Actions and decisions of the CQ Contest
Committee are official and final.
XIV Deadline: All entries must be post­
marked fl O later than May I , 1975. In rare
isolated areas the deadline will be made more
flexible.

Logs go to: CQ WPX SSB Contest Com­
mittee, 14 Vandeventer Avenue, Port Wash­
ington, L.J., N .Y. 11 050.

pw • ., _QSOt. ..tIl ...."".r."""

WORLD·WIDE WPX SSB
CONTEST

CAU. J.L.l~ "''---1.<'1 ••-ALWI: lull COUHlav _

CUM _ •• loc .... ..,., Mood .1

6. USA-Single Operator, All Band. The
Charles "Joe" Hiller, W40PM Memorial.
Donated by Jerry Hagen, WA6GLD.

7. USA-Single Operator, Single Band.
The Charles "Joe" Hiller, W40PM Memor­
ial. Donated by the Virginia Century Club.
X I Club Competition: No club award is
planned at this time, however one may be
given if sufficient interest is shown.
XII Log Instructions: 1. All times must be
in GMT. The 18 hour non-operating periods
must be clearly shown.

2. Use a separate sheet for each band.
3. Prefix multipliers should be entered only

the FI RST TIM E they are contacted.
4. Logs must be checked for duplicate con­

tacts and prefix multipliers. Recopied logs
must be in their original form, with correc­
tions clearly indicated.

5. A prefix check list is not only desirable
but a must for proper contest operation. ( It
is recommended that you also send it along
with your contest log.)

6. Each entry must be accompanied by a
Summary Sheet listing all scoring informa-
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1974 CO World W ide DX
Contest High Claimed

Scores
The following are high claimed sco res received a nd processed by Dece mber 15, 197.4, so don 't be

a larm ed if you don't see your score listed

Phone

Sln~le Operator
S ln R' le B an d

1.8 MH z

USA 7 MH z W 8WPC 35.022 V U 2D K 1.797 .602 4WIGM 743.840
S inK)e Onerator- W3PIIL 88.683 WAl lfFN 31.339 K}{6IJ 1.694.64 0 YV4TI ......•.....587.011

All Ban d W 4QCW 73.332 WB6PXP .....•....26.796 L U8AJG 1.684.530 I 5BPD .•.....•....570.048
WSLPL (O n WA 61QM ..•.......36.70 4 . . 6W 8 F P 1.61 9.385 PY7NS 89.600

W A 3HRV) 1 327 742 W6PXG ....•.•.....32.964 Multl-Sln ll' le Y U 4VFC .416.570
W 6RH 1'326'1 86 K8 L U U •....••.••....32.370 W3WJD •.....2.0140.167 Sis!'fle IO~arr 21 MH

"

" A U (0········.. • • W A3T LR 26.900 W 60 NV ....•.1,277.586 IRE -;. n KP AST '780 01
p, W A 9H F.U 26 136 W .. FDA 1 217 920 1.8 ..lIb -I 5

W 9S Z R) 1.323.170 • W9LT ····•..·1·119·180 PAll'HIP 5.200 CR60 Z ....•.••....633.780
K6UA 1.265.2~2 14 MH z K 6CQF ::::::::::1:030:..28 9y ..GS/ V P7 3.822 CR60 R 589.680
'':7J ST 1.23~.1_0 K..IRQ ....•.....•.262.800 W6YRA 883.353 GMe ASY 2.22.. ~A8JJ .....•._•..358.25..
" .6M A!} 1 . 1 8_.~ 60 W 2GRR 259.160 \\o' 2H P F ....•.....878.218 -IX -I UR (Op. KH 6BZF 271 .215
\~ 3GR F I . l a..O W A SYVR 218.85-1 W 5N OP 523.392 V F..3M R) 1.188 Z F lS V 270 .810
K eVX 883.872 WAINKK/l 193.595 V E3NCT/3 IOe. KH 61GC 2..2.276
W3BGN ....•.....880.149 W9YRA 153.120 Mall l.Maltl V E3 F..CP .•..........520 KH 61eR 2 10.675
W 2GXn ....•.....8-11,338 W A Rn XG 131.220 W 2PV ....•.....3 .859.185 K Z5AA 29 28 l\tH
K3GJD 692.384 WfPCO 130. 01 3 W3GPE 3.093.552 '5 '". CR6NO ' 6. 0 170
W3C R E 68-1.738 W A 8QOY 127.500 W4BVV 2.S89.254 • •~ z •
K I CSJ ....•.......64S.174 KsnyZ 11 4.4 80 WA 8Z0F 2.889.048 YV5CV E •.....•.268.140 CR6~N 59 1.155
W4 QQN 642.224 W3EZT 113.31 6 WHSOTX 2.564 .568 YV2AA (O P. CE6EZ 565.616
K60VJ (O p. W7KHS 107.738 WI ZM 2.492.6-18 YV 4YC) ...•..•.86.043 HTI OAA 485.210

W 60SQ) ....•.641.3 52 W9ZRX ....•.....102.258 W3FRY 1.985.404 E I,REI 68 .991 YVIA Q E 401.520
W 4UPJ 614.725 W3GM 1.520.649 I T 9ZGY 67.915 XGtJ 286.580
W4YWX 570.489 21 MH z W 60G H .: :1.365.210 I3 MA U 46.588 CR6II 248 .292
\y2G lJll / 0 534.136 K6S0H 349.544 K4 CG 1.212.200 ~~~~~ ~:.~~~ l\tult1. S inlrle
KSPfoL 532.856 WA6EKL 292.866 ............ • P Y2CA B 7.095.222
W 9MIJ /4 •.......505.284 W 611X 210.600 . O X 7 Mll z VP2GMB 6. 146.268

\~A 5RXT 167.44 2 Stnste Operator EA4LH 165.300 VP2MS U 5.637.380
K~ LEE .1 66.400 A ll Band _ V E3B MV 130.660 CV4 C 5.076.696
\~ 2NIN 154 .572 ZD3X 6.6a3.881 YU30BC 1I7.260005I1C 4.606.547
~~GJO/6 135.736 4M 6AW 6.428.9 46 SM6CKU 11 0.922 VP7BC 3.741 .516.
KIIMP 134.664 FY/JBH I .....•5.974.560 J A2 BA Y 78 805 V P SW W 3 31650.

WD8APII 2.41 8 WB4TPU 129.280 K H 6RS (OP. DK3FO •···..··..57·960 ....•. • •
KIPWB 1,175 \yB6PNA •.....•.11 5.00~ W6DQX ) ..3.337.005 ZL4BO ::::::::::::::S6:610 Multl·~tultl

K5FKO 101.13 <0 X U IDX 2.624.220 G4B UE 54 614 PJ9JR 19.542.2 40
9Y4 V U 2 .522.532 1 1 1 8LC~ ··· ·······52·3204Z4 EU 3.950.292
H C2YL 2.374.818 KS6E Z 2.792.145
9LUT 2.267. -106 U MH z O HIA A 1.812.723
KP4 EAJ 2.181.856 CR6W W 1.058.446 HB9I1 1.61 6. 220
KH 61GJ 1.908.988 CX7 B 974.700 OH 2A W 1. 159. 158

3.5 M Hz
W I E BC ...•..........44.5..0 28 Mll z
KSI NX 35.332 K..J R B 51.306
W 4eRW 33.129 W 4LBP .....•.•....42.456
W 51.UJ 26. -1 11 K -I KJ N .....•........35 78

c.w.
USA 3.5 MH z 21 MH z YJ8GS 1.21 3.086 KH 611SW 58.080

Sinsle O perator W4 CHW .43.600 W4KFC 161.880 KII 6IJ ...•.... ..1.028.14 6 JA 2B ET 58.065
A ll nan d W6Nl.Z 21.168 W4WSF 133.380 .IA2JW 820.338 13LI D 50.400

W 6HH 907. 136 K4 P I IY 106.1 06 H S2AI G 432.820 JA2INO 26.832
KflUA (O p. 7 !\IlIz 28 !\IH D K-I PIi 404.863 14 Mil

WflB I IY) 804.34 0 W B50 T X (O p. No I;"ntrll"S nt ;l'cc ivl'd P A liT A U 131. 453 G3H CT ~300.978
W7IH 796.97 5 W SBJA) 158 886 1 JA2' IG E 17W I B P W 779 508 . . • 1\1 1 1.g· I Sl n~ e Oper-ator 8.52 4
W 6MAR ····693·714 W6ITY 112.983 . u t m c e ~ S in l'le na n d G3KDB 129.470
K60VJ ···..·····672·201 WB 5IH Z ....•.......61.542 K4YFQ 799•.:>78 1 8 MH z

• • • • • • • • • • • • ~ • w W A 6AII F (0 • W 8H OF 500.717 PA"IIIP' 1270. 21 M H z .
W 7TM I .:>43 840 p " 9H C II 88 6'

"

" VT ~ ..········- 39 · 6 W A 6Pl\IK) 34.398 K lI6CIIC 6.891 1 4
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W2IWC/6 Named New Director
of the CQ DX Contest

F RED L. Capossela. J r.. W 21WC / 6, is the new
man in charge of the CQ Wo rld Wide OX Con­
test. He assumes responsibility for the DX
Contest and the Contest Committee. We're also
happy to report that Frank Anazalone, W IWY,
will continue as Contest Chairma n and Editor.

W 21WC/ 6 has been licensed nearly 25 years
and holds an Extra Class ticket. He is rounding
out 10 yea rs on the Contest Committee as
Frank Anazalone's right-hand man and CQ's
Contest Consultant. Fred ente red his first con­
test more than 20 years ago-the 1953 Sweep­
stakes- and fi nished 39th-in his section. Un­
daunted, he returned the next yea r and won it.
T hen went on to become one of the ch ief
o pera tors of the Multi-Multi, K2G L. You may
have wo rked Fred as W21WC / KC4 when he
DXped itio ned to Navassa in the late 1950's, or
mo re rece ntly, when he activated HV3SJ.

Two years ago he moved to los Angeles and
lives in Rudolph Valen tino's alleged hideaway
house in Laurel Canyo n. When not running the
la rgest OX contest in the world or chasing OX
o n 80 meters, Fred is vice-president. Batten,
Barton. Ourstine & Osborn Advert ising, Inc.

W2IWC/6 new OX Conte st Director. Contest­
re la ted mail to Fred should be add re ssed to Fred
Copcswlc, Jr., W21WC/6 Director, CO OX Con­
test, c/o CO Magazine, 14 Vanderventer Ave.,

Port Wosh;ngton, NY 11050.

A Close Look At The Curtis 8043 Keyer
Chip

E VERY now and then, a new amateur prod­
uct is introduced which merits special note be­
cause it is radica ll y new or a marked de pa rture
from what we have been used to. The new
Cu rtis El ectro-Devices 8043 IC keyer chip
defin itely qual ifies. This is the first instance that
an integrated circuit has been developed spe­
cifically for the radio amateur. It is not an off­
shoot o f another program or a product adapt­
able to othe r needs. It's fo r the c.w. operator
o nly. G iven the present state-of-the-a r t, deve l­
opme nt costs for integra ted ci rcui ts and the
relatively lim ited number of potential custo­
mers, it's unlikely you will see too many simila r
ci rcuits in the immediate futu re .

Using the experience ga ined in producing
various models o f keyers using discrete inte­
grated ci rcu its, Curtis has combined in this IC ,
all the fea tures required by the dyed-in -the­
wool c.w. operator . . . instant sta rt ing clock:
self-completing dots, dashes and spaces: dot
memory; weight cont rol; iambic operation and
adjusta ble sideto ne. In addition, the 8043 pro-

vides key debouncing fil ters which solve the
perenn ial problem o f extra dot and dash inser­
tions caused by imperfect ke y closure.

All this performance is ava ilable a t prac­
tically no expense of electrical energy because
co m pleme n ta ry met a l-o xide sem i-co n d uc to r
(CMOS) technology is employed. Cll lOS cir­
cuits require no power when a t rest and little
more when swit ching, especially at lo w fr e­
quencies. T he o nly power consumed in a keyer
using the 8043 is associated with producing an
audible side tone and driving a switching tran­
sistor.

The Curtis 8043 keyer-on-c-chtp.
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Fig. l-Block diagram of the Curtis 8043 keyer-on-o-ehip. Additional cir-
cuitry which the builder may wish to add to the 8043 is shown (outboa rd

~ c.I. amplifier to drive a loudspeaker, and on e xternal keying transistor for
keying loads greater than the chip itse lf is ca pable of handling).
--

SSSSSSSSSSSSSR EWARDSSSSSSSSSSSSS:
I'm looking for the foll owing ol d Lionel engines
for my collection. and am willing to pay hard
~h to get them, In some instances. I m ight
lNen pay as much as $500 for a single cu.

The en,ine, I need are n u m b ered Ind leUe,ed
Ii folio,, :

7001[ BliCk 51"'" Locomo ll". N V C, nl ral
763 .. ..
773 .. ..

2371 Doubt' 0 1..'1 Rio Grand'
2373 .. .. (1"ldlln Plclflc
23" .. " BI IlIm o r, & 0 ..10
2242 .. .. N,,,,, HI",n

Wi ll auc quote p r ice, t o bUy on j u st Ibo utany
o t h er L ionel eng ine". pusenge r car or height
car ner made . The o ld tra in, in y o ur attic " "
worth doll,n. Wh y no l drop me , line .

•

Dick Cowan
clo CO Magazine

14 VI"Clene"ler A"enu'

Pori W....in'lon. NY 11050

The 8043 is housed in a 16 pin dual in-line
package. It replaces eigh t discrete IC's plus the
interconnecting circu itry and some o f the asso­
ciated components. It's ha rd to be lieve that a ll
th at fu nction (about 150 transistors ) is cram­
med o nto a piece of siJicon only e ighty thou­
sandths of an inch square (about Ihe size of
this capita l " M") .

With a single IC perfo rm ing the function of
what formerly was a board full of lC's, the
possibilities for application become endJess. We
can now have a really good keyer built into ..
that QR P rig; we can build a keyer into a pad.
die, modernize that (impressive looking) " tube"
keyer o r just use it for a guaranteed- to-work
home brew job. Speaking of guarantees. a fte r a
three month unconditional guarantee. Curtis
will replace a defect ive 8043 for under 10
dollars, forever.

Cu rtis sells the I'C in either a barebones
$24.95 kit (l C, PCB and socket) called the
8043-1 , or in a $49 .95 kit ( 8043-2 ) containing
all the hard-to-find parts. You still have to add
a cabinet, jacks, switches and knobs. It is pes­
sible to key plus or minus 300 v at up 10 200
rna with the keying transistors pro vided . You
can use a 9 v transisto r radio battery for power.

Goup rates a re available fo r clubs in terested
in doing a keyer project.

For furt her informa tion, write Curtis Electro
Devices. Inc.• Box 4090, Mounta in View, Cali­
fornia 94040. •
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WILSON 204 MONOBANDER

Low
Low

Prices

T he Wilson 204 is the best a nd most economical a ntenna of it s type on the market. Fo ur
elements o n a 26 ' boom w ith Gamma Match (No balun required) make fo r high perter­
ma nce o n CW & phone across too ent ire 20 meter band .

The 204 Monobander is built rugged at t he high stress poi nts yet using taper swaged
slotted tubing permits larger diamet er tubing where it counts, for maximum st rengt h
with minimum wind loading. Wind load 99 .8 Ibs. at 80 MPH. Surface area 3.9 SQ . ft .,
Weight 50 Ibs.• Boom 2" 00.

A ll Wilson Mo noband and Duoband beams have the fo llowing common feat ures:
• Taper Swaged T ub ing • Adjustab le Gamma Match 52 n
• F u ll Co m pression Clamps • Quality A luminum
• No Ho les D rilled in Elem ent s • Handle 4kw
• 2" or 3" Aluminum Booms • H eavy Extruded Element to Boo m Mo unts

All Wilson Antennas are FACTORY DIRECT ONL Y! The new low prices ar e possib le by
elimi nating the dealer's discount. A ll antennas in stock. I f you o rder your antenna by
March 15th you may purchase a CDR Ham II for 5119.00 o r a CDR CD4 4 for $79.00.
Ord er b y Phone, COD. A ll 2" Boom antennas shipped UPS o r PP. 3 " by truck.

• M204 4 ele. 20 . 26' 2" 00 $109.00
• M203 3 ere. 20. 20 ' . 2" 0 0 $ 79.00
• M155 5 ele. 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" 00 $ 49.00

• M340 3 ele. 40. 40' . 3" 00 $349 .00
• M240 2 ete. 40. 16'.3" 00 $ 199 .00
• M520 5 ele. 20. 40 ' . 3 " 00 $189.00
• M715 7 ele. 15. 40 ' . 3" 00 $149.00
• DB45 4 ele. 15.5 ele . 10.26'.2" 0 0 $ 119 .00
• DB43 4 ele. 15. 3 ele. 10. 20 ' . 2" 0 0 $ 99.00
• DB54 5 ele. 20. 4 ele . 15. 40 '. 3" 0 0 $209.0li

P. O. BOX 794 HENDERSON. NEVADA 8 9015 702-451·579 1



an ennas
BY WILLIAM 1. ORR,* W6SAI

" Balu ns," sa id Pendergast emphaticall y,
gently pounding the table so that the bottle
would not overturn. "Baluns are the name of
the game."

I held my glass of Chateau Yquem '64 up
toward the wi ndow, letting the golden, afte r­
noon sunlight illuminate the liqu id.

"Good body and color," I said. "Notice the
aroma. A superlative wine in a good year."

" 48 Campbell Lane, Menlo Park. CA 94025.

"You are not listening," replied Pendergast.
"Hardcore just put a balun On his tri -band
beam. Claims it improved his front-to-hack
ratio and gave him a good S-un it more signal
strength. What do you think of that?"

I put the glass on the table. "Poor Hard­
core:' I replied. " It seems as if he has re­
invented the wheel. Baluns have been around
for a long time."

Pendergast figeted impat ientl y. "Well, his
tri-band beam was fed directly with a 50 ohm
coaxial line. Bou nd to be plenty of mismatch.
He never cou ld get a decent s.w.r, figu re- ."

"Now, hold it," I said. "I'm tired of hearing
you sound off about S.W.f. and Hardcore's
ability to work OX. And that goes for baluns,
too . Believe me, baluns, speech compressors
and multi-element high freque ncy beams are
joining the status of horsepower in cars, an­
tenna gain and receiver sensitivity as far as the
sales pitch is concerned.

"Let's get to the point-batuns, in this case!
A balun is nothing more or less than an elec­
trical transformer for converting a balanced
electrical system to an unbalanced one, or vice­
versa. By a balanced system, I mean a 2--con­
ductor system with both conductors electrically

1:1
balun

r Coallial line
•

'" ---- ---- -- -
.J,.

-L .J,.

Coax ial line

II"' ) ----- - -I-
~

~

-L

Generator Load Genenlor Load

'A' te ,

2 -wire li neStep up
be nu

1 CoaKialline

~( '" -------- .~

.J,.
-L --=r:-

Geoe-ato r

'c'
Loec Generator

'0'
Load

Step -down
balun2 wire line

I'" ~

..L

1:1
balun2 w-re line-

( '" II.J,.

-L
G~at()l' Load Geoeeato- Load

lE '

Fig . l-The simple balun t ransformer. (A) Un­
ba lanced gene rator feeds unbalanced load via
coa xial li ne. (8) Unbalanced generator feeds
ba la nced load through coa xial line and balun
transformer. The seconda ry of the tra nsfo rme r
ma y be cente r-to pped a nd returned to grou nd.
(C) Unbalanced generator feeds high impedance
loa d th rough coaxial line a nd ste p-up ba lun. In

IF '

this exam ple, secondary of balun is center­
tapped. (0 ) Ba lanced gene rator feeds balanced
load through 2-wire, ba lanced line. (E) Ba lanced
generator feeds unbala nced load through 2-wire
ba la nced line and ba lun transforme r. (F) 801­
a nced genera to r feeds low impeda nced, unbal­
a nced load through a ba lun and 2-wire , ba lanced

line.
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the two designs! And the bandwidth is greater
with the coiled balun than 'with the linear
balun, is it not?"

"Correct," I replied. "The leakage reactance
and turn-to- turn capacita nce determine the
upper frequency limit (30 M Hz) and the in­
ductance of the coils dete rmines the lower
frequency limi t (6 M Hz) . I described a balun
of this type, and how to bu ild it, in the Feb­
ruary, 1966 issue of CQ. The article was be­
fore its time, because it caused not a ripple of
excitement. However a few years later, the
letters started to come in, and the coaxial balun
finally came into its own.

" If you don't have a 1966 CQ, here's a quick
summary of the design. Physically, the balun
looks like fig. 4 (A ) . T he co il has an inner
diameter of about 6\h inches fo r RG ·8A / U
coaxial line. I wound my balu n on a hunk of
PVC pla stic pipe I got at a plu mbing supply
shop. The balun consists of 9 turns. The far
end of the co il is sho rted, inner-to-outer con­
duc to r, and the bottom end is the 50 ohm
unbalanced feed poi nt. T he coil is tapped at the
exact center for the balanced output connec­
tions, which attach to the d riven dipole element
o f the antenna. Finally, a flexible copper strap­
jumper connects the top end o f the coil to the
coax outer conductor at the fed-end of the
co il (A) . It is as simple as that."

I noticed Pendergast had taken out his note­
book and was scribbling furiously.

'---- c

Balanced
out pu t

I. ,

c

8

.1One-quarter
wavelength

IAI

I.

Coax ial line

---- --------• . . ..
~A line sect ion -

. . . . I

IC '

Fig . 2-Unbalanced coaxial line provides a bel­
anced termination at points B-C by introducing a
high impedance between the outer conductor
of the coaxial line and ground by means of a
quarter-wavelength sleeve (A L The equivalent
electrica l circuit is shown in (8), (e) shows a
linear version of the coaxial balun util izing a
quarter-wavelength long transformer section.
Point A is at ground potential and points B-C
are e lect rica lly ba lanced to ground. This linear
balun provides no impedance transformation and
is the p rototype for the coil bolun shown in fig .
4. The li ne section has the same d iameter as the
coaxial line and forms a 2-wire transformer with

a n unbalanced input and balanced outpu t.

A

y-;»;: ~_::::;:-frc
-=- I--- One-quarter~

wavelength

Coall. ial -Input

Balanced output
• •

Coall:ial B C Balun
A line l .J.. sectIo n A

Inpu t y--,-------h.Jj. ~

~- One ·Quarter j Lone .Quarter~
wave length wavelength

B C Ba lu n

A ~ ~lion ~
t- -- - - - - -~ --------• ' ,. , It « · , . . b

- -
I. I

Fig . 3- The bal un of fig. 2(c) is st re tched out in
a line and redrawn a s shown here. Two q ua rter­
wave length sections of line a re used. with the
ba lanced outpu t ta ken off a t the midpoint of
the co nfig ura tion. The rig ht-ha nd end of the
device is a t ground potential. The ba lun section
has no center cond ucto r and may be made of
the outer cond ucto r of a sectio n of coaxial li ne .
In the balun of fig . 4, the outer and inner con­
d ucto rs of the line a re shorted toge ther fo r ease
in co nstruction a nd to make the unit more
rugged. but the inne r conductor of the balun
section contributes nothi ng to the action of the
device. (8) shows the e lectrica l eq ui va le nt of the
balun of fig. 4, with the shorted ba lun section.

I. ,

balanced to ground. And by an unbalanced
system, I mean a 2-conductor system with one
conducto r at ground potential (fig. I ). Some­
times an impedance transformat ion is accom­
plished in the balun, but not a lways.

"Quite simply, it is possible to transform
fro m an unbalanced syste m to a balanced
system by merely introducing a high impedance
between the outer conductor of the unbalanced
coaxial line and ground. The simplest example
of this is the coaxial sleeve (fig. 2) '. This balun
is quite frequency sensitive but is usable over
a single amateur band. There's no impedance
transformation and the balanced output is at
the same im pedance level as the unbalanced
input. A modified version of this uses a parallel­
line construction instead of a coax ial construc­
tion:'

" Yes , yes ," said Pend erga st imp at ien tl y .
"That's old stuff. But how about the newer
coaxial coil baluns and the ferrite core baluns?"

"Look at th is," I repl ied, sketching fig. 3,
"This is the balun of fig. 2( C) redrawn in a
straight line. Notice that a common ground
poi nt is requi red fo r the end of the right-hand
balun section and the shield of the transmission
line, which forms the left-hand section. Now,
if you just roll this up into a coil-,"

"You have a coaxial coil balun," interrupted
Pendergast. "Now, I see the similari ty between
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the coil which is to be shorted has two leads
connected to the braid, the other end of the
coil, which is the input end, has one lead at­
tached to the braid ,"

"Gotcha,' said Pendergast, making a large
drawing in his notebook.

"Just so you won't get mixed up. bette r short
out the far end of the coil at this point. Trim
the vinyl jacket back, loosen the braid a bit
and snip off a quarter-inch of the inner insula­
tion. Twist the outer braid about the exposed
inner conductor and solder the two together.

"Now you can rewind the coaxial cable on
the coil form and fasten it in place with heavy
twine passed through holes drilled in the form.
Remember the input end of the coil has two
leads connected to the shield at the center
point? Well. one lead is for connection to the
antenna. and the other lead is soldered to the
center conductor at this point. Just remove a
tiny slug of insulation from the center con­
ductor to make the connection.

"The last step is to connect a grounding
jumper from the shorted, top end of the coil
back to the outer braid at the input end of the
coil. I used a length of Ih -inch wide copper
strap scrounged from the junk box. This is the
common ground point (A) and a bracket may
be attached to the copper strap to mount the
balun to the antenna framework if you wish.

"As a final point, you can place a coaxial
plug on the input end of the ba lun to make a
quick-disconnect joint: '

"The balun goes right up at the antenna,"
said Pendergast.

" Co rrect," [ re pli ed. " You now have a
balance-to-unbalance transformer that will work
well ove r the range of 6 M Hz to 30 MHz. 11
will take a kilowatt with ease. In fact. the
balun works very well at 3.5 MHz, and also
up to 35 MHz. At 3.5 MHz, however, the
transformation is not quite unity, as a SO ohm
load "looks like" about 54 ohms at the inpu t
terminals of the balun. Still, that's pret ty
da mned good performance."

" It should help the s.w.r, performance of the
beam," said Pendergast.

"Negative," I replied. "If the balun is a I-ta ­
I transformer. the s.w.r, on the line will not
change. However, certain advantages do accrue
with the use of a balun. particularly with a
beam antenna. First. the balun prevents an­
tenna currents from passing down the outside
of the coaxial line. Line radiation can screw
up the pattern of a good beam and produce
some very puzzling effects. The most apparent
effect is the loss of fro nt-to-back ratio. Since
coaxial transmission line carries some degree
of antenna current when it is attached to a
balanced driven element, line radiation will
alter the antenna pattern. If the transmission
line descends vertically below the antenna. it
becomes a fine vertical antenna. radiating

Ground jumper

conductors

Coli 01 mne turns of
RG- 81U line

,.,
To ba letnced
feed point

Wrap and
solder

wIres to braid

Coax iilll conneclor 10 feed hne

• •
.. "

Connect ions at center o f wind ing

I.'

May be !l'ounded to beam framewOfk at thIs POint

• •

To
input end

of coi l ­
(coax ial

p lugl

PVC plastic coil form

Fig. 4-(A). The coaxial coil balun is made up
of nine turns of 50 ohm line wound on a fo rm
6 Y.i inche s in d iameter. In comparison with fig .
3(8), the balun sectio n is the top portion of the
winding. (8). The connections at the cente r of
the winding are on the opposite side of the coil
from the end connections and are not shown in
(A>. Additiona l info rma tion on this balun design
is shown in the Feb., 1966 issue of CO and also
in the 19th edition of the Radio Handbook,
published by Editors & Enginee rs d ivision of

Howard Sams, Inc.

"Tell me about the center connections," he
asked.

"Start off with a piece of coaxial line about
16' 6" long. This will work for a coil having an
inner diameter of 61h" to 6*", with an inch
or two of cable left over at the ends. Wind a 9
turn coil, closely spaced, and mark the mid­
poin t, which is 41h turns from either end. Un­
wind the coil so you can work with the coaxial
cable more easily. Use a sharp knife and
remove the vinyl outer jacket about an inch on
each side of the center mark. Next, cut the
braided outer conductor of the line at the
center point and trim the braid back until
about 'h -inch is left on each side of the center

. po int. Don't tou ch the center conducto r or
inner insulation at this stage of the game (fig.
4 (8 ) . Now, using some #14 tinned wire, wrap
it around the braid at each exposed point,
making terminating connections. The end of
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new Slinky" dipole' with heli." loeding
rldiltes I good signll It 1/10 wevllength longl

SLINKYI
a lot of antenna
in a little space

break it with a sharp blow with your palm. The
brittle rod will snap neatly off. following the
scribed line.

"The winding is called a tritilar winding be­
cause i t co ns is ts o f 3 win din gs wound in
parallel. Each winding is 6 turns, for a total
of 18 turns on the core. Number 14 wire is
used. Enamel-coated wire can be used, but
FOTfm.·ar-coated wire is better. Formvar wire
can often be gotten from outfits that rewind
electric motors. Nyform or N yc/ad wire is even
better. as it has the highest dielectric break­
down strength. However. I had to settle for
F ormvar , All you need are three lengths of

[Continued on page 65]
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• Th is electricatly small 80 /75 , 40. & 20 meter antenna operates
at any length trom 24 to 70 feet . no extra balun Of transmatch
needed . portable-erects & stores In minutes . small enough to
l it In attic o r apartment . fu ll legal power . low SWA over com­
plete 80175, 40, & 20 meter bands . much lower atm ospheric
noise pickup than a vertical and needs no radials . kit inc ludes a
pa ir 0 1sped aJIy.made 4~nch dla. by 4..jnch kmg COlli , contain­
Ing 335 feet o f radiating conductor, balun, 50 ft . RG58 /U coax,
PL259 connector. nylon rope & instruction manual . th is new an­
tenna was developed lor a government application, and really
works . Export: 2200 Shames Dr., Westbury, N.Y. '1 590.
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energy in all directions. This is usually un­
no ticed by tbe operator, until he finds that line
radiation obscures the fro nt-to-back ratio of
his beam.

"In addition, antenna line currents travelling
on the outer surface of the coaxial line can
provide some weird S.W. r. measurements when
an s.w.r. meter is inserted in the line. Most in-

• •expensive s.w.r meters react to antenna current
in an unpredictable way. The best bet is to use
a balun at the antenna and remove this un­
wanted antenna current on the line. The balun
won't change your s.w.r., but probably the
s.w.r, read ing you get with the balun is more
correct than a similar reading made without
the balun."

" How about a co mpact wide-band balun:'
asked Pendergast. " I've seen some baluns ad­
vertised that cover 3.5 MHz to 30 MHz and
are only 2 or 3 inches long: '

"Well , judging fro m the physical size, they
are probably ferrite-core bal uns," I replied.
"As in the case of the air co re balun we just
discussed, the bandwidth is limited at the high
frequency end by shunt capacitance and Ieak­
age reactance . The low f requency limit is
defined by the shunt inductance. In order to
keep the leakage reactance small, the winding
should have as few turns as possible. This call s
for a high permeability co re of small size. Such
a core is very heavily loaded. The power capa­
bility of this type of balun is limited by core
temperature, which might become qui te high.
As the temperature increases, a runaway tem­
perature is finally reached where operation is
impractical because of unbalance in the device.
If thi s keeps up for long, the balun will be
destroyed by heat. So, you see, the common
ferrite balun provides greater bandwidth at the
expense of a power limitation.

"You can wind a simple ferri te balun on a
rod of Ih -inch diameter ferrite material of good
quali ty. I use Q-l rod material which has
medi um permeability. Good ferrite material is
not easy to fi nd, and most radio or electronic
distributors don't carry it in stock. You can
wind a toroid. if you like, but the toroid core
costs more than the rod, and it is much harder
to wind. Frankly, it doesn't seem to work any
bette r, either. So I suggest you stick with the
ferrite rod. You can get information on ferrites
by writing to: Indiana G eneral Corp., Ferrite
Division, Keasby, N.J . 0883 2. Ask for informa­
tion on their ferrite rod #CF-503 and a list of
distributors which carry the rod, o r who can
order it."

"Assume I have the rod:' said Pendergast.
"What do I do next?"

"T he rod is about 7 \7" long. You'll only
need a piece about 21h" long. so you can get
three balun cores out of one rod. It is easy to
break the rod. Nick it with a sharp file around
the circumference at the desired length and
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"Amateur Radio Marriage Quotient.

What's Your

*?
••-

BY CH ARLENE KNADLE.* WB2HJD

I F you're an average amateur-radio couple, the
husband is a ham and the wife either is not or
is a less active one. This questionnaire has been
prepared with just such a couple in mind. Just
for fun, answer all the questions. (Each of you
might answer differently for yourselves than
your spouse would answer f or you .) To find
your Amateur Radio Marriage Quotient, invite
your spouse to also answer them all, then rate
yourselves by the scale a t the end of the article.

HUSBAND (a nd wife as she sees husband ):
I. When the XYL brings you a snack in the

shack, do you generally
A. Smilingly thank her and brag to the ama-

teur on the other end.
B. Simply thank her,
C. Silently smile and/ o r begin eating, or
D. Glance around momentarily to see what

the noise was, then return to your busi­
ness, taking the food and se rv ice for
granted ?

2. If you're on the air and the phone rings, do
you
A. Say you 've got a landline and answer it,

knowing it's probably a fellow amateur,
B. Let it ring to see if the XYL will get it , and

if not, pick it up,
C. Tell the XYL to get it and screen the caller

for you, or
D. Ignore it completely?

3. If the phone rings, the XYL answers it, and
it's an amateur who wants to speak to you,
do you
A. Take the call immediately,
B. Ask the XYL who it is and decide whether

you'll take it,
C. Ask the XYL to see what the caller wants,

then if it's important enough, take it, or
O. Ask the XYL to see what he wants, then

*316 Vanderbi lt Parkway, Oix H ills, NY 11 746.

ask her to repeat your answer to him and
provide landline crossband as long as is
desirable to you?

4. When the XYL calls you for a meal or an
obligation do you
A. Tell her how long you'll be and arrange to

be no longer.
B. Tell her you'll be there as soon as you can,

giving no time estimate,
C. Give her an approximate time, but adjust

it acco rding to what happens in the shack.
or

D. N ot answer, becau se yo u ' r e obviously
busy?

5. If your XYL is antagonistic to amateur radio
do you
A. Limit your radio talk around her but show

approval when she enters the shack or
says anything favorable about your hobby,

B. Tell her about female hams you know -to
try to interest her.

C. Tease her about her lack o f knowledge of
ham radio, hoping she'll take it as a chal­
lenge to learn about radio, or

D. Chide her for her lack of interest in radio
and pooh-pooh her interests in return?

6. If your XYL is an actively interested non­
amateur do you
A. Show pleasure as you explain things to

her, giving only as much information as
she has asked for.

B. Show pleasure as you give very complete
explanations, bringing in related details
(thus also benefitting yourself, by review­
ing what you know) ,

C. Ten her to stop pestering you and get a
license manual, or

O. Tell her she wouldn't understand? (After
all , you don't want her taking over your
private domain. )

7. If the XYL asks you to watch the children
and you want to get on the air, do you
A. Bring the kids into the shack with you ,

46 • CQ • February, 1975



----_ .. -

B. Slay of! the air to baby sit but resent the
intrusion on your relaxing time,

C. Get on the air and let the kids watch them­
selves, checking them occasionally, or

D. Refuse to watch the kids?

8. If your wife is talking to you as you've just
turned on the rig, and you notice an interest­

ing transmission do you
A. Wait till she finishes before you tune the

•rrg,
B. Try to tune and converse simultaneously.
C. Tell her to hurry, or
D.lnCerrupt her and tell her you'll talk to

her later?

9. If you had 10 cut your wife of! for some legit­
imately important rea son, do you subse­
quently
A. Contact her at the first possible moment.
B. Contact her only when you are sure you

can spare several minutes.
C. Forget about it. hut give your undivided

attention when and if she brings it Up. or
D. Forget it, and feel no obligation for sub­

sequent apology or considera tion?

10. If the XYL objects to a cluttered shack or
station area do you
A. Keep it neat,
B. Invite her to make suggestions for im­

provement. and follow through o n the
ones that are practical. explaining the
others.

C. Agree to clean and straighten. but some­
how never get around to it. or

D . Ten her to mind her own business and
concentrate on the rest of the hou se?

WIFE (a nd Husband as he sees wife):

1. If you just cannot see why your husband is
so interested in amateur radio. do you
A. Ask him, and listen to his answers and his

radio conversations.
B. Tease him about his silly hobby, but ac­

cept it.
C. Try to talk him or schedule him into

spending his time at something else. or
D. Put your foot down and demand that he

spend an allotted minimum of time at it.
or operate or build during certain portions
of the day only?

2. If you try to get th rough to the Olll as he's
On the air and he ignores you. do you
A. Leave him alone until he's more receptive,
B. Write your message and shove it in front

o f him.
C. Brood about his self-centeredness, build­

ing your case to confront him about it as
soon as possible. or

D. Scream profanities at him. knowing he'll
have to ge t off the a ir to comply with
FCC rules?

3. If the OM's use of the " rig" prevents your
use of the vacuum cleaner. TV. etc., do you
A. Try to use it when it does not conflict with

his use of the rig, and find other things to
do when he is in QSO,

B. Work out a time-sharing system with him,
C. Conform to his wishes but fret and fume

either alone or in his presence, o r
D, Use the appliance to thwart his radio ac­

tivity, if only temporarily?

4. If you wish your husband would spend more
time responding to you and/or the family,
do you
A. Demonstrate your interest in his needs at

the same time that you explain yours•
B. Accept the idea that he will spend little

time with the family and make the most
of the time he does spend, keeping his im­
age up with the rest of the family,

C. Exclude him from family plans and gripe
about him to the rest of the family, or

D. Tell him he must choose between his
hobby and his wife and family?

5. If you are called upon to play hostess to arna­
teurs whom you had nothing to do with in­
viting do you
A. Welcome it as a chance to make new

friends and/ or learn more.
B. Take it patiently for your husband's sake,
C. Resent it and talk it out with your hus­

band, or
D. Demon strate your resentment by neglect­

ing or actively discouraging the guests or
otherwise taking it out on them. or harbor
suppressed resentments?

6. If your husband's "shack" is messy, do you
A. Leave it alone, or ask him to help you

clean it,
B. Clean it to your own sa tisfaction, or ignore

it and apologize to others about it or close
the door on it,

C. Demand that he clean it or move it out o f
sight of the main part of the house, o r

D . Neglect cleaning other parts of the house
that are important to him. since he likes
to live like a slob, or 10 show him how it
feels?

7. If your husband plans to a ttend an amateur
radio event do you
A. Plan 10 go along 10 enjoy it and help make

it more enjoyable for him,
B. Plan to go for the ride and to stimulale an

early return,
C. Plan 10 slay home and leave him alone 10

enjoy himself, or
D. Protesl and show him how unfairly dull

you r life is by comparison?

8. If you're cu rious about some aspect o f ama­
teur radio do you
A. Ask your .husband about it, listening care­

full y to his answer.
B. Keep quiet about your curiosity, but keep

an ear and eye open for an opportunity 10
catch o n,

C. Ask o ther XYLs or hams rather than your
husband, for fear of the OM's possibly
putting pressure on you 10 get into arna­
leur radio, o r

D. Squelch the impulse, since you don't plan
10 have anything 10 do with " that stuff"

[Continued 011 pare 63]
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BY HERBERT S. BRIER,* W9EGQ

New Amateur Call Sign Prefixes
The FCC is now issuing WD6 amateur

call signs in California. The Army has re­
leased the A prefix for amateur use, and
the Navy has released the N prefix, both
upon request from the FCC. Apparently, the
Commission is serious about restructuring
our call letters.

o NeE upon a time, the first step in equip­
ping a new amateur sta tion was acquiring a
receiver and using it to copy commercial and
amateur c.w, stations for code practice and
eavesdropping on conversations in the amateur
phone bands for info rmation and entertain­
ment. The new operator often waited until he
had passed the amateur examination before he
acquired his tra nsmitter. This procedure gave
the operator the opportunity to learn how to
get maximum performance from the receiver
before having to worry about the transmitter.
and still has much to recommend it. In recent
years, however, many newcomers choose trans­
ceivers, rather than separa te receivers and trans­
mitters for their stations.

A transceiver combines "receive" and "trans­
mit" functions in one unit and employs some
components in both modes. II is more compact
and may be more economical than separa te
unit s. The Heathkit HW-1 6, 15, 40, and 80­
meter c.w, transceiver, for example, fun ctions
as a 75·90 watt, f-band c.w, transmitter and
selective receiver and sells for approximately
$115.00 in kit form. The broadly comparable
Heathkit DX·60B transmitter and HR·IOB
receiver have a price tag of approximately
5200.00 in kit form, and the Drake 2·NT CW
transmitter and 2-C receiver combination go
for about 5450.00, ready to operate. The lalter
units are more expensive. but they cover more
frequencies. and their "receivers" are more
versatile. Incidentally. all transceiver are not
less expensive than separate units.

Single-sideband c. w. transceivers usu all y
transmit and receive on the same frequenc y.

"385 Johnson St., Gary, Ind. 46402.
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Therefore, if the station worked is also using
a transceiver, the two signals are automatically
on the same frequency. This feature is particu­
larly convenient in s.s.b. operation. because
s.s.b. signals must be tuned in very precisely
to be readable. Having "receive" and "transmit"
frequencies locked is not always an advantage.
however. Not all operators agree when signals
are properly tuned in. and others are constantly
fiddling with their "receive" dial. As a result.
they seldom transmit on the same frequency
that the other station used. The second oper­
ator, in turn. adjusts his dial to make the in­
co ming signal sound right to him. and they
waltz across the band during their contact.

Some transceivers are equipped with an
"offset" control that permits the ir "receive"
frequency to be changed a few kHz without
affecting their " transmitter" frequency. The
offset is not sufficient to accommodate stations
that transmit and receive on frequencies far
apart, as many DX stations do to keep the
howling mob calling them off their transmitting
frequencies. To meet this development , some
transceivers may be used with an external vari­
able frequency oscillator (v.f.o .) to permit
their transmitting and receiving frequencies
being controlled independently at will. But the
compactness and the economy of the trans­
ceiver is gone. which brings us, full circle.
back to the separate transmitter and receiver.

Modern matching transmitters and receivers
combine the operating convenience of the trans­
ceiver and the versatility of the separate
units at a flip of a switch. The Novice. who is
equipping his station with an eye to the future .
might consider buying the best receiver that he
can afford from the sta rt. and operate it in
conjunction with an inexpensive c.w. transmitter
--either new or used-until he gets his higher
grade license and then trade the transmitter in
on the matching transmitter.

Working W1AW
An ambition of many new amateurs is to

work WIAW. the headquarte rs sta tion of the
American Relay League, Inc. , Newington. Con­
necticut. the code-practice transmissions of
which helped them to get their licenses. A
surprisingly high percentage of them never
hear WIAW. except during its code-practice
and bulletin transmissions however, although it
is open for general contacts nine times a day.
Monday through Friday. U. S. time. One reason
is that the operations are divided between the
General class c.w, and phone bands and the
Novice sub bands between 1.8 and 148 MHz.
and WIAW can work only one indi vidual and
frequency at a time. The first step in working
WIAW. except by chance, is to consult its
latest general operating schedule, especially as
it is changed periodically to meet changing



21/28c
14.29'
7.08c
7.IN

14.08C
3.99"
3.58c
7.29"
3.58c

3.99"
7.IN

21/28"
14.08C
7.29"

2I.1 N
7.IN
1.82"

WIAW C.W. and 5.5.B. General Operating Schedule
Tim et Monday Tuesday Wednesday Th ursday Friday

Frequency and Mode'
21 /28c 21 /28' 21 /28c
14.29' 14.08c 14.29'
7.08C 7.29' 7.08c
7.IN 21.lN 28.IN
3.7N 14.08c 14.08c
3.99' 50.19' 145.588'
3.58C 1.805C
7.29" 3.99' 7.29'
3.7N 7.08C 3.99"

I :00-12:00 P.M.

2 :20- 3:00 P.M .3
3:00- 4:00 P.M.

5:00- 5:30 P.M.

8:30- 9:00 P....3

9: 10- 9:30 P. M.3

10: 30-1 1:00 P.M.
I I :40-12:00 A.M.3
12:20- 1:00 A.M .3.<

Figure 1. This chart
shows the times and Ire­
quencies when W1AW,
the ARRl headquarters
station, Newington,
Connecticut, works all

comers.

propagation conditions. The latest information
is tabulated in Figure 1 below. The info rma­
tion sho uld be accurate for a couple o f months,
at least. After you work WIAW, send your
QSL card to ARRL. 225 lIIain St., Newington.
Conn. 06111.

News and Views
Edward F. Munsell, K6CL, 3452 Colonia l

Ave.• Los Angeles. Calif. 90066, advises Nov­
ices to listen more ca refully for replies to
their CQ's. He has heard "real OX" like
VR6TC (Pitca irn Island), Western Australia.
New Zealand. answer their CQ's repeatedly.
only to have the Novices come on and call CQ
again! Ed a lso advises Charles Bral, who said
that he was going to use a folded dipole an­
tenna constructed of 300·ohm TV lead in the
October NOVICE SHACK to use the round type
of 300~hm line. Otherwise, its operation will
be adversely affected by rain and snow. By the
way, the fo lded-dipole usually consists of two
Ih-wave, insulated, parallel wires connected
together at their ends. One wire is cut at its
center, and the ends of a 300~hm feed line
connected to the severed ends. It has fallen into
disfavor, because its impedance is 300 ohms
and modern amateur transmining gear is de­
signed to work into a nominal SO~hm load . ..
Unfinished business: Mark, WB2SFF. pictured
in the November column, has worked 74 coun­
tri es in nine months. His TA-33 rotary beam is
only 125 feet high. and he uses a l OOO-watl amp­
lifier. Howard Koenlg, WN2TQE, 20 Shade­
tree Lane. Stonyboork, L. I., N. Y. 11 790.
works 40 meters with a Heathkit HW-7 c.w.
transceiver running three watts and feeding
a " long-wire" antenna. He has worked 16 states
with the combination, and he is ready to take
his General class test. .. Joe Cherry, \VN4EYlV
Drawer H, Webster, Fla. 33597, offers a
possible solution to Louis Kruth's antenna
problem in November NOVICE SHACK. Joe uses
a ground-mounted Hy-Gain 18-AVTf W B verti­
cal with eight radial s as per the data sheets
packed with the antenna. He easily buried them
and the coax feed line using a spade to part
the grass just enough to get the wires below the

lEST in winter, EDT in summer. Subtract one
hour for CST/ CDT, two hours for MST / MDT, and
three hours for PST/PDT. 2 Frequencies in MHz.
C = c.w., F = s.s.b. phone, n = Novice c.w,
When W IAW hears a Nov ice call ing, it replies
on the calling station's frequency. 3Stan ing
times approximate. "Actually the next morn ing.

ground and then pushed the grass back in place.
After a few days, the grass showed no signs of
being disturbed. Joe worked most of Canada,
43 sta tes, and New Zealand in 10 months be­
fore going up for his General ticket.

Remember, this is your column. Send your
pictures, news, problems, and suggestions to
the address at the sta rt of the column, and we
will do the rest. You do not have to be a Nov­
ice to contribute. 73, Herb, W9EGQ

Chcrles Holdmann, WN9PIP, 933 N. Indiana St.,
Griffith, India na, is this month's Novice Shack
Photo Contest winner. Operates 40 meters using
a Heathkit HW-16 transceiver feeding a Hy-Gain
18-AVT vertica l antenna. Charles is 10 and in the
Fifth grade in school, bu ilds models, and plays
" little league" baseball, and is a member of the
lake County Amateur Radio Club. We are send­
ing WN9PlP a 1-yeor subscription to CQ for
sending this winning picture in our monthly can­
test. If you would like to enter the contest, send
a clear photo (prefe rra bly black and white) and
some deta ils about your amateur career to Novice
Shack Photo Contest, 385 Johnson St., Gory,
Indiana 46402. Suitable non winners will also
be publish ed as space perm its. {p ho to via

WB9CACl
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BY JERRY HAGEN,· WA6GLD

W INTE.R DX conditions and low solar activity
have cut down h.f. OXing. However, the ever­
serious OXers have turned to the low bands to
get tha t rare QSO. Some excellent accomplish.
ments are reported on 160 and 80 meters and
DXpedition enthusiasm continues to be excel­
lent. Let's hope February brings the higher
bands up to the level of the fantastic openings
experienced in October!

DXpeditian Activity
The Southern New Jersey OX Associat ion

activated Navassa Island in late November and
has provided the following account of their trip :

"Navassa is rare OX indeed. It is uninhabited.
completely surrounded by SO· to l OG-foot cliffs ( there
are no beaches) and access to the island is difficult
and hazardous. The island has a rugged terrain
consisting of sharp, cratered, limestone rocks, scrub
trees and cactus. There is no potable water supply.
The only possible landing is a place where a small
boat can be held long enough for men to jump
onto a wire rope ladder that dangles about 3S feet
from a cantilevered catwalk which juts out from
the cliff. All equipment and supplies must be hauled
up the same route, a process complicated by the
fact that there is a constant danger of having the
boat smashed up against the cliffs.

"The original plan was to arrive on Navassa
mid-morning on Sunday, November 24th, and stay
until about noon on Friday, November 29th. This
schedule would have capitalized on the latter part
of the CQ WW DX contest c.w. weekend to let
people know we were on the air, so we could
have good activity for the remainder of Sunday
until the bands (or the operators) folded. Un4

fortunately, this goal was not achieved . Our 65­
foot chartered boat encountered a severe storm
at sea during Saturday evening; heavy pounding
and seasickness reduced the available watchstanders
to the point where the Captain was forced to
steer back to Jamaica. About 8 hours Iater, with
the storm subdued though still in progress, we
again headed for Navassa. At 11 P.M. Sunday
we reached the island and anchored off-shore in
heavy swells, with the engines ·idling all night in
case the anchor failed to hold.

"At daybreak on Monday. November 205lh. we
began to offload from the boat to a small dinghy
and then to the landing ladder. A hurried station
was aired and the first QSO was made shortly

· P.O. Box 1271, Covina, CA 91722
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after to A.M., just one day later than scheduled.
We had lost the contest operating period and with
it went our initial goal of tO,ooo QSO's. We were
all quite beat, physically, and the task of settina
up the remainder of the gear went rather slowly.
It took us a couple of days to begin to feel any·
where near nonnal again. and the all-teo-short
hours of sleep didn't help much, either. Even so.
during the four days on Navassa, which included
the setting up and dismantling of three stations,
camping facilities, and seven antennas.' we did man­
age to make 7,32t QSO's, including 89 on 160
meters. To our surprise the total contacts were
nearly equally split between s.s.b. and c.w. We had
expected s.s.b. to be more top-heavy, but the final
count showed 53 % were on s.s.b. and 41% on e.w."

The following story appeared in a New Zea­
land newspaper and also featured a photo of
Y L CQ Contest OXpedit io ne r s M arion ,
ZK1BKL, and Carol, ZLl AJL. T he newspaper
caption was "On Chathams With a Wall of
Sound."

"Two Auckland amateur radio enthusiasts, Mrs.
Marion Lister, of Papatoetoe, and Miss Carol
Johnston, of Papakura, have been making the
Chatham Islands known to the world in a big way.

"They set up 250 pounds of radio masts and
gear on Chatham Island and then, for 48 hours
from noon on Saturday. the airwaves were taken
over for an international contest organized by Ca.
an American radio magazine.to

"The contestants' main aim was to work as many
countries 85 possible. Because the Chathams are
more than 300 miles from New Zealand, they are
classed as another country-about the 150th {sic}
in the radio hams' world.

"Night and day in their room at the Waitangi
Hotel , Mrs. Lister and Miss Johnston faced '.
wall of sound ' as operators vied to establish con­
tact with them.

O ne of the world' , rarest OX , tation, i, Tim Chen,
BV2A, who was visited by Dick, WOEXD and Bob,

ex-TJ l AZ. Tim sig ns BV2B on 14 MH. s.s.b.



166 _ HS3AIG
167_ZL2IR
168_0K1DAV
169_DK5MP

The WPX Program

Mixed

Amazon River. Its wind generator is the largest
in South America and its lighthouse serves as
a refe rence point for the sea traffic. It features
hot water system heated by sun rays. drinking
water system derived from collected rain water
and rocks resembling famous faces ranging
fro m the Prophet to General de Gaulle, Its
70~ton crane resembling the legendary Phoenix
can easily lift a 3·too yacht into the special
tank buill as berth for vessels. The entire island
has a global protection against lightning by a
radioactive iS010pe placed on a pole close 10 the
highest point of the island.

A special QSL for the DXpedition is planned
and QSL's should be sent to P.O. Box 22, Sao
Paulo, Brazil with IRC's for return postage.

OX Achievements
WAZ on 80 meters! Back in January 1973, CQ
began the Single Band WAZ Award. At the
time. there was concern by some DXers that
WAZ on 80 meters might be impossible or be

WPNX
7S_ .WN8PJR
76_WN8QED

VPX
81_ KDXIA

Endorsements
Mixed : W3PVZ·1I00. 0J7CX·1050. K2S HZ.850.. W A5­

VOH-800. WA6HRS-750. W6KH5-roO. DJtT-.. OK I·
KZ.500

C.W. : W8LY· 1I50. K8MFQ.700. KOARS. WA2HZR­
600. W8DSO. W IOPI . HPIAG-400. K9UQN. WIEWD­
350
2XSS B: KlPOA·950. W6RKP-850. OKlBI·800. W B2·
NYM-750. TF2WKP.500. W6LQG-400. WB4QFH·350

80 Meters : K8MFO
40 Meters : W3ARK. DK2BI
20 Meters : KlPOA
IS Meters : K2POA, D KlBI. JA21U
10 Meters : K2POA
4. frica : OK2DB, K2POA. W3MDO. W3ARK. GSG H.

OKlB!
Asia: KlPOA DK2BI
Europe: WOX20BU, K2POA. W3MDO, DK4SY.

F6AED
North America : W6KHS.WDX20BU, OK2DB, K9UQN.

KlPOA . YUIAG, WA 2HZR
Oceania : K2POA. DKl BI
South America : WASVDH. K2POA, W3ARK

Complete rules for WPX may be found on page 67 of
the February. 1912 Issue of CQ. Application forms a nd
reprints of the rules may be obtained by sending a buai­
ness sue, self-addressed stamped envelope to W PX
Award Manager, P.O. Box 1271, Covina . CA 91122.

463 _ HA2RB
464 __.OK IKZ

1367_ HP IAC
1368_0K6ML

C.W.

2XSSB
824 _ J A6G DG
825 _ K81QB
826 _ ZL2AH

460 __ DJtTC
461 _ DK4SY
462 _ .OK IDVK

1366_ OKIFIS
1367_ W BSDIZ

820 _ W6t.QC
821 _ F6AEO
822 _ SV IGO
823 _ 1T9AZS

''Only when dawn brought a change in the
ionosphere and a short "white-out' did the women
get a break, Otherwise they slept by turns only
one or two hours. At the end of the contest. they
had worked nearly the full ISO countries-and
logged more than 2.000 contacts.

"Mrs. Lister is a printer with a business at
Papatoetoe. She took up ham radio eight years
ago 'just for a hobby: She is now councillor for
New Zealand Amateur Radio Transmitters in the
ZLt area. which extends to Taumarunui.

"Miss Johnston is a clerk with the Auckland
Regional Authority. She is one of a family of hams
and has been operating for five years."

Three Southern California amateurs operated
from Wall is Island and New Caledonia during
November. Don, K6YFZ signed FWelC and
FK&I C , Ga ry, K6RIR wa s F WeG A a n d
F KeGA while Ron, WB6LTJ signed FWeDX
and FK&DX. The F Ke prefixes were the fi rst
ever issued and were new ones for WPX! Dur­
ing the CQ WW C.W. Contest, the group signed
FW&AA. In total. over 10.000 QSO's were
made on the DXpedition and the group enjoyed
the fine hospitality of local amateurs.

Gary, W6NJU, visited Bob. YJ8BL, and op­
crated as YJ8GS in the CQ WW C.W. Contest.
Gary has been QSL Manager for Bob since
his operation as VRIL over five years ago. Be­
fore the contest. Gary operated from 3D2CC
and visited long-time DXer Felix. FK8AU.

Arvoredo Island DXpedition
The fi rst DXpedition to Arvoredo Island. off

the coast of Brazil. (46°10'W-23°58'S) has been
planned for February 8-10. The DXpedition is
being organized by seven Brazilian amateurs
wbo will operate with individual special call
signs. The operation will be on 28550. 21295,
14195, 14250. 7085 and 7250 kHz s.s.b. The
word Arvoredo means "grove of trees" and the
island has a unique histo ry.

Arvoredo Island is considered by many as
the most beautiful small island in the world.
It was developed and maintained by its owner,
Brazilian millionaire Fernando Edward Lee.
Its hundreds of species of birds and fish origi­
Date fro m places as far as Florida and the

The CO OX Award Program
C.W.OX 2XSSB

374 _WASSTI
375_WA3SWI
376 _ K8DYZ
377_ W4EEE
378_WB4BWN

Endorsements
C.W. : G5GH-28MHz
2XSSB: WA3IKJC. WB60 XU· 300 Countries, DK.2BI-27S

Countries. •
Complete rules for lhe CQ OX Award Program may be
found on PI. .58 of the January. 1911 issue of CO. Ap­
plication forms a nd reprints of the rules may be obtained
by lending a business size self. addressed, stamped en­
velope to DX Editor, P.O. Bo:t 1271, Covina. CA 91722.

February, 1975 • CQ • 51

,
"



Thi~ is Bill, YS1WPE of San Salvador where he
runs a Drake line and 4 Element quod. In August

1974, WSQPX put this sta tion on 160 Meters.

a five-to- ten year projec t. Well. to dispeJl the
skeptics, Pete Dalton, W6NLZ, completed
working all zones on 80 meters with a Decem­
ber QSO with UA9V HIJTl -Zone 23. Of the
40 zones worked by W6NLZ, only two are on
c.w, so Pete is very close to completing WAZ
on 80 meter Phone! Pete is no stranger to the
80 meter band, having piled up a huge country
and zone total from his previous location at
K2RBT . At present. his antenna includes a two­
element reversible wire beam. However, it is
patience and long hours which account for
his DX accomplishments. Congratula tions to
W6NLZ!

Gene, W8YEK. completed working 100
countries on two-way SSTV with a QSO with
EA6BQ on November 12. 1974. He is possibly
the first amateur to accomplish this goal. Gene
earned the SSTV endorsement for his CQ DX
Award by having 50 cou ntries confirmed in
June 1973.

. Herb. KV4FZ worked all continents (WAC)
in 'One night on 160 meters breaking his own
record of 24 hours which he set several years
ago. The whirlwind 1.8 111 Hz WAC effort
began on December 6, 1974. at 2215 GMT

when he heard 9LIJT calling CQ on 1828.
After frantically calling him several times on
1804, Herb had to QSY to 9LIJT's frequency
to work him. A few minutes later he bagged
HH2WF for a new cou ntry and an hour and
a half later worked Asia-4X4NJ. A few min­
utes later Herb worked a string of Europeans
including GD4BEG, GW3UCB and G1II3YCB.
At 0 158 he picked up FY~BH I as well as
HCI CW, YV5CKR. PYIRO and LU6EF for
South America. He had to wait another five

\
• •
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The WAZ .Progrom

Sing le Bond WAZ 20 Meter C.W.
4__WB4HQE

20 Meter Phone
3_ 18YRK

5.5.B. WAZ
1233_W8DFQ 123S._VU20MR
1234__ K6IR

C.W.-Phone WAZ
3779__ DL2HQ 3782__YU 3NP
3780_ K6GWN 3783__ WSAC
3781__ II FOX 3784 ZL2BCO

Phone WAZ
SOL_OE.GHC

Complete ruks for the Single Band WAZ Program are
shown on pes. S7-S8 of the December, J972 issue of CO.
Complete rules for regu lar WAZ may be found o n PBs.
64-66 of the J une. 1970 issue. Application b lanks and
reprints of the rules fo r all WAZ awards may be obtained
by sending a se lf-add ressed. stamped envelope to the
Assistant DX Editor, P.O. BOll: 20S, Winter Haven, FL
33880.

hours for the sun to set in Hawaii to work
KH6CHC to complete a 160 meter WAC in a
little more than eight hours. KV4FZ is trying
to work 100 countries on J60 meters for the
fi rst ever on 6 Band DXCC.

QSL Information
CH60 H-via WOGX VPIAJ - via W OELT
CT 2HN-via WA9PZ U K2FJ /VP2 D-via K2FJ
CT 3WA-vla W 2AYJ VP2EE via K2FJ
CT 3W H-vla W 2AYJ VP2LA I-via W 2AAF
EA9FB- via E A6RL VP2LAO- via W 3HNK
EP2FH- via W 3YM B VP2LBJ-via W 2DEO
F OAHY I F via DK50 S VP2MMM- via WB9KLB
FKOGA- via K6YFZ VP21t1S0- via W A9JCO
FKOIC--via K6Y F Z VP5CW- via W 40RT
IU' ODX - via W B6LTJ VP5WS--via W4SME
.·WoAA - via K6Y F Z VP5WW- v ia W B4EYX
"WOGA- via K6Y F Z XYSAA- via W2PHO
FWOI C- -via K6Y F Z XW8HJ- via K3SWZ
FWODX- via Wn6LTJ YROARV- via W A70BV
FYOF via F6CWn YNUM- v ia W 5QPX
HCICW- via K7NHV ZFIJH - via W A6V NR
II SZAIC--via J aek Cos-son ZF1SV- via K6SVL

Box 5715 ZFIWF..-,.ia K6SYL
APO, SF, CA 96330 ('74 CQ \vW only)

IIZ1AT- via G5KW ZFITZ- via Box 52701,
JY5SA8--via W A3HUP Atlanta, GA 30305
Kc.&Nl - v ia KU'T ZP5H7...----v ia W A6YOO
KGtO via W B8LUI 3DtCC--via V E6AKV
KG6RA- via JA2KLT 47APX- via W n 4F SV
PA9WRR- via W6ZM 5HCJ B-via HK4CJ R
PJ MAS- via WOIPU 5RSSO-via F SUS
PJ 81DX- via WB41DX ST5GS-via W 6KT E
P 7.5FA- via W2FCR 5V' P W-via DJIAM
S YleH-vla W A3KSQ 6W8FP- via W A6NFC
S21CW-via JAIMCU 9HUI- via G3CD K
S21DX-via JAIMCU 9LIJB-via W4BAA,
W 5QPX/TG.fo - v la W 5QPX Captiva b .• F1 3392t
TYI UW- via ETaZU 9X5PT- via V E3DOZ

73, John. K411F

CQ'5 DIAL·A-PROP
For the latest up !o the minute propaga­
t ion forecasts a nd special contest pre­
dictions call 51 6-883-6223 any time day
or night for a recorded message on con­
ditions.



Propagation

BY GEORGE JACOBS,* W3ASK

T HE Swiss Federal Solar Observatory, the
world's official keeper of sunspot records for
more than 200 years, reports a monthly mean
sunspot number of 23.9 for November, 1974.
This results in a smoothed sunspot number of
36, centered on May, 1974. The progress of
the sunspo t cycle is measured by the value of
smoothed sunspot number. A smoothed sunspot
nu mber of 26 is forecast for this February.

OX Openings
Declining sunspo t activity , coupled with

normal seasonal changes in h.f. propagation
conditions, is expected to result in few open­
ings on / 0 meters during February. The band
may occasionally open to Europe and the east
from the eastern states between 10 A .M , and
Noon. There 's a slightly better chance for
openings to Africa between the same hours.
and some of these may extend to the western
sta tes. Better conditions should exist towards
South America, with fairl y regular openings
possible between Noon and 4 P.M. , and oc­
casionally as early as 10 A.M . from a ll sections
of the country. The western sta tes a re favo red
for openings towards the South Pacific and
Asia. with some possible between 2 and 5
P.M . When conditions arc better than normal.
some of these openings may extend towards
the eastern sta tes between 3 and 6 P.M., local
time.

Fiitecn m eters looks fa irly good for wo rld­
wide DX propa gation condi tions during most
o f the daylight hours. The band should o pen
first towards Europe, Africa and the east be­
tween 9 A.~L a nd 2 P.M . in the eas te rn sta tes ,
a nd until Noon in th e western states. Openings
towards South America should be possible
throughout the day. with conditions peaking
between Noon and 4 P .M . Openings towards
the South Pacific, Far East and Asia look best
from the western half of the country between
4 and 8 P.M ., with some openings extending
eas twa rds between 4 and 7 P.M .• local time . The
path to Antarctica should peak between 3 a nd
6 P .M . in all sections of the country.

On 20 m eters, look for a DX window of
fairly good openings in almost all direct ions for

*11307 Clara si., Silver Spring, MD 20902.

LAST MINUTE FORECAST
Day-to-D ay Conditions E xpected POT Fe brua rg, 1975

Rating & Forecast Qualit ll
Propagation I ndex ...•..•..•..•...(4) (3) (2) (I)
Date F eb rua r y
A bove Normal : 14·15, 21·23, A A ·B B-C C

27-28
Normal : 1-2, 8-9, 11 · 13, A-B B-C CoD D. E

16·20, 24, 26
Below N ormal : 3,5-7, B·G C.D D-E E

10, 25
Disturbed : 4 G-D D E E
W her e expected signal quality is :
A-~xcel1~nt openi ng , exceptiona lly st rong , steady

Signals. . l
ll - Good c uenmg, mode ra t e ly strong signa ls wit\l.

lit tle f adin g or no ise.
G- Fai r openl ng, s ignals between moderately st rong

a nd wea k, Wit h som e fad ing and noise,
D e-P oor opening, aig nnls wea k w it h cons ide rable

fad ing and noise.
E -No opening expected.

H O W TO USE T H IS FO R ECAST
1. Find prQpagat io n i1l dex a..eoc ia t ed w ith par­

ticu la r Land opening f rom P ropa gation Charta ap­
pea r ing on the following pa ges .

2. W it h the lJropagation illdex , use t he a bove tahle
to fi nd the ex pected sig nal qua lity associated with
t h e pa r t icula r ope n ing for any da y of the m onth.
Fo r exam p le, all openm ga show n in the Charts wi t h
a pro pagat ion index of (3) w ill he fa ir ·to-good (H-G)
on Feb, 12, F air-to-poor (C-D) on t he 3rd a nd poor
(0) on t he 4t h, et c.

For- u pda ted in formation dial Area Code 516­
RR3-6223 fo r DI A L-A-PROP , or s ubsc r ibe to wee kly
MA I L-A-PROP, P .O. Box 86, N o rth po rt, NY 11768.

an hour o r two after sunrise. The band sho uld
peak again towards Europe and the east be­
tween Noon a nd 3 I>.M . in the eastern states
and between J1 A. M . a nd I P.M. in the west.
Towards Africa. propagation should be best
between 3 and 6 '> .M . in the east, a nd to 4
P .M. in western states. Look for long-path
openings from the western sta tes to Europe a nd
Africa fo r a n hour or two after sunr ise. Open­
ings towards the south should peak again dur­
ing the late afternoon, with the band remain­
ing open to as late as 8 P. M. Check unt il 10
P.M . for re gular openings deep into South
A merica and to Antarct ica. Evening o penings
to the South Pacific. F a r East and Asia sho uld
peak between 6 and 9 I>.M . in the eastern sta tes
a nd between 7 and 11 P.M . in the west.

Fai rly good 40 m eter openings a re fo recast
to many areas o f the world dur ing February.
Check between 6 P. M . and 2 A.M . for openings
to Europe, Africa and the ea st from eastern
states. a nd unt il Midnight in western states.
South America should be within range between
7 P . M . and 5 A.M . F rom the west coast, the
band should open to the South Pacific, Far East
and Asia between 2 and 7 A.M . , with o penings
to the South Pacific often ex tending to wards the
east coast between 5 a nd 7 A.M. , local time.

Eighty m eter openings are fo recast to many
a reas of the world during the hours of da rk­
ness. Best bet fo r Europe and th e east is be­
tween 8 P .M. and 1 A. M . in eastern states and
between 8 and 10 P. M . in the west. C heck
openings towards South America bet ween 8
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F ebruary IS-April IS, 1975
Time Zone : EST ( 24-H o ur Time )

EASTERN USA TO :

7lh of February, and on the 10th and 25th.
Look for auroral-type short-skip openings on
2 and 6 meters, for distances from a few hun­
dred, up to approximately 1300 miles. These
openings may be characterized by flutter fading
and some audio distortion.

This month's Propagation Charts contain
band opening predictions for the major DX
paths for the period February 15 through April
15, 1975. A short-skip propagation forecast for
February appeared in last month's column. in­
structions for the proper use of these Charts
appea r earlier in this column.

" Indica tes best time to llsten for 80 Meter open inn .
Openinn on 160 Mt'teT'll are also likely to oecur durin g
those t im{'S when 80 Meter openlnn are shown with a
forecast rati ng of (2), or h igher .

10 15 to ! o/ so
M~t~n .ud~n .ud~TII M(' t~n

\Vester n 10-12 (1) 08-09 (1) 0<HI7 (1) 17-l8 (1 )
& Ct-ntra l 09· \0 (2) 07-09 (3) \8·19 (2)
Eu rope & 10-1 2 (3) 09-n (2) 19-00 (3)
North 12-\3 (, ) 11-12 (3) 00-02 (2)
Afr ica 13·14 (1) 12-14 (4) O"O'lll14-15 (3) 18-20 1 ·

15·1 6 (2) 20-21 (2r
16-l8 (1) 21-23 (3 •

23-
00 1'l"00-02 1 ·

Northern N il 08.09 (1 ~ 06·07 (1) 17-l9(1)
Eu rope & 09-11 (2 07-09 ~2) 19.02 12!
European u-is (1) 09-1 2 1) 02-03 1
USS R 12-15 (2) 20-22 P•

15-16 (1) 22-00 2 ·
00-01 (1).

Eastern NU 08·09 (1) 06-07 (1) 18-20 (I )
Medl te r- 09-10 (2) 07·09 (2) 20-22 ~ 2 )
rnnenn & 10·12 (1) 09-12 ~1) 22-23 II
Middle 12-14 2) 20·23 (I •
East 14-15 (3)

15-1 6 (2)
16·19 (1 )

W tost 10-\3 (I ) 08-10 (1) 06 .()7 (U 1...20 (1)
Africa 10·12 (3) 07-09 (2) 20-00 (2i

12-14 (4) 09-12 (1) 00-02 (1
14-15 (2) 12-14 (2) 22-01 (1 •
15-16 (1) 14-15 (3)

15-16 (4)
16-17 (3)
17-1 8 (2)
18-20(1 )

East & n-i s (1) 09-11 (1) 13-15 (1) 19-22 P)
Cen tral 11-15 (2) 15-1 6 (2) 22-00 2)
A f r ica 15·16 (1) 16-18 (3) 00-0 1 (1)·

\8·19 (2)
19-20 (1)

South " ).13 (1 ) 08-10(1) 07-14 (1) 18·20 (t)
Afr iea 10-1 2 (2) 14-16 (2) 20-22 (2)

12-14 (3) 16-1 8 (3) 22-00 (1)
14-15 (2) 18-19 (2) 21-23 (1)t
\5·16 (1) 19·21 (1)

Central NU 08-10 (1) 06-07 (1) 19-22 (1)
& South 16-19 (1) 07-09 (2) 04-06 (I)
Asia 09-11 (1)

18-20 (I )
Southeast NU 17-19 (1) 06-07 (1) 19-22 (I)
Aaia 07-09 (2) 05-07 (I)

09-11 (I )
19-21 (1)

F.. NU 16·19 (1) 06-07 (1) 05-08 (I ~
East 07-09 (2) 05-07 (I •

09-11 (I)
17-18 (1)
18-20 (2)
20-21 (1)

• •

P .M. and 4 A.M. from all sections of the coun­
try. From western states there is a chance for
some good openings towards the South Pacific
between 4 and 7 A.M ., with possibilities in the
eastern sta tes between 4 and 7 A.M •• local time.
Conditions to the Far East and Asia are ex­
pected to be poor. but an occasional opening
should be possible from western sta tes between
3 and 7 A.M.

Openings on / 60 meters will occur less fre­
quently, but with in the same time periods as
the openings forecast for 80 meters. Remember
that DX co nditions on this band peak when it
is just break ing dawn at the eastern end of a
path. Some openings should be possible from
parts of the country to Europe, Latin America
and the South Pacific du ring February. On
February 9 there is a special Trans-AtJant ic
Test period sched uled for J60 meters between
0500 and 0730 GMT. See page 62 in December
1974's CQ for additional information about
this propagation test.

A seasonal increase in static levels may be­
gin to be noticeable on both 160 and 80 meters
during February.

Short-Skip Conditions
On / 60 meters, no significant skip expected

during the daylight hours. Up to at least 1300
miles should be possible at night, often extend­
ing up to the one-hop sho rt-skip limit of 2300
miles. On 80 m eters, expect openings up to
around 250 miles during mosl of the daylight
hours, with the skip lengthening to between 350
and 1300 miles just after sundown, and between
750 and 2300 miles by Midnight. On 40 meters,
daytime skip should be possible between 250
and 7S0 miles, extending to between 7S0 and
2300 miles during the evening hours to about
8 P. M., and between 1500 and 2300 miles unti l
sho rt ly after sunrise. Daytime skip on 20 m eters
should range between 750 and 2300 miles to
abo ut 4 P_M. Between 4 and 6 P.M., the skip
sho uld lengthen to between 1500 and 2300
miles, with the band out by 9 P.M. on most
nights. On / 5 m eters, skip should range between
1300 and 2300 miles during most o f the day­
light hours between 9 A.M . and 6 P.M., with the
band dead for short-skip an .hour or so after
sundown. An occasional F-Iayer short-skip
o pening may be possible on /0 meters during
the afternoon hours, over distances between
approxi mately 1300 and 2300 miles. An occa­
sio nal sporadic-E opening over shorter dis­
tances may also be possible.

V.H.F. Ionos pheric Openings
No significant meteor showers are expected

during February, so few, if any meteor-type
ionospheric openings are likely to occur.

Best chances for ionospheric openings on the
v.h .f. bands should be during the period of
radio storminess expected between the 3rd and
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South
la-ar! 12-15 rl 1'·19 (I 00-<)1rP aeitl.e 14·16 2 16-18 2 19·28 12 01·02 "2

A New 16-17 1 18..20 1 28-07 1 02005 3
Zealand 07-09 ~2 06.07 2

09-11 1 07-<)8r03·04 1 •
04-06 2 •
06..07 1 •

Australaala 15·18 (I) O~IIn 06-07 ~l) 08-05 (l
H -n 1 07-09 8 OS-07r
1&019 2 09·10 i2 07.()8 1
19-21 (l 10-16 1 04-05 1 •

16·17 2 05-06 f2 •
17·18r 06-07 1 •
18·21 2
21-28 1 •

Ct-nt ral
09-12 r~ 07·08 1 05-<) ' III 18-19r)

America &: 12·16 2 08-09 2 06-07 2 19-20 2~
Northern 16-17 1 es-n .. 07-<19 .~ 2o.0S 8
Countrlee 11·18 2 09-10 8 08-<)' (2

10-14 12Of South 13·16 .. 0'.07111America 16·16 8 14-16 (1\ ZOoZ2 1 ·
16·17 2~ 16· 18 (4 22·08 (Zr
17-18 1 18·20r> 03-05 (l •

2G-22 2J
22-00 1

Peru. 09·18 [I) 08-09 (I 0...7 n 19-21 II!Bolivia. 18-15 2\ 09·11 i2 07·08 2 21·08 2
ParallUay. 15·1 6 (1 n·lS 1 08·10 1 03·06 P
Bradl. 18·15 f2 18·15 (lJ 21-05 1 ·
Chile. 16· 17 3 16·16 (2
Ar~ntlna. 17·18 2 1"

18
1' 1&: UruilUay 18·19 (I 18·19 ..

19-20 (8l
29-22 (2
22-00 (l

MeMurdo NU 14-1' III 17-19 (II 22·00flSound. 16· 18 2 19·22 ~ 2 00-04 2
Anta~tiea 18·19 (1 22·00 1 04·06 1

06008 (1

Time Zones: CST & MST (24-Hour Time)
CENTRAL USA TO :

I . i s ,. l O/80
Meter. Meter. Meter. Md er.

Wel tern & Nil 08-09 PI 06-<)7111 17·19 rISouthern 09·18 2 07·09 2 19·22 2
Europe &: 18·14 (1 09-11 (2i 22·00 1
North 11·18 ~2 09-02 ?!Af rica 18·14 8 02-08 1

14·16 ~2) 19·21 fl•
16·17 1) 21 -00 2 ·

O().oOI (1)·
Northern NU 08·11 (I) 07·08 (1 19·22 P)
&: Central 08'10~2 22-00 2jEurope &: i e-r a 1 00002 1
European 12-13 12 22-01 h•
USSR 13-15 1
Ealtern NU 08· 11 (I)

07-12 !Il 19·20nMedlter- 12-14 2 20-22 2
ranean &: 14-17 IJ 22·23 1
Middle Ea.t 22-00 U 2().o22 U •
Welt 09-12 (1) 08·09r 07· 12 (l ~ 18-20IIIAfrica 09-11 2 12-14 (2 2().o22 2

11·18 II 14·16 (3 22001 1
18·14 2 16-18 (2l 21-00 (l •
14·16 (1 18-20 (1

Eaa' " NU
08·11 r~ 07-12 11) 19-22 (I)

Central 11-14 2
12-1< 2!Afr ica 14-15 1 14·15 (3
15.17 12
17-19 1

South 09·12 (I) 07·10r 07-ta (1 1~22 11 1Africa i o-n 2 18·15 i2 20-21 1 ·
l1· ta 8 15·17 8
13·14 (2 17·18 2
14-15 (1 18-19 ~1

28001 1
Cen t ral NU 08-10 PI 06-<)7II! 0'.07 111&: Sou th 18-20 1 07-09 2 18·20 1
A. I. 09·11 il

19·21 1
Southealt N U 19-12 /11 06-<)7 III 05·07 UlA.la 17-19 1 07·10 2 18·20 (1

19-1211117·21 1

H ow To USB Tn DX PROPAGATION CHARTI
1. Ual! Ch.rt apP ropri.te to you r tr.n. m lt t er

loeatlcn, The Eutern USA Chart ean be used in the'
1 2. 3. 4, 8. KP4. KG4 and KV4 areas In the
USA and adjaeent c. n a re" In Canada: the Central
USA Chart in the 6. 9 and 0 areu: the Weltern
USA Cha rt In the 6 e nd 7 a re.....nd with aomewhat
leu accu raey In the KH 6 and KL7 a re...

2. T he ueedteted t ime. of openlnp .re fou nd
u n der the . p proprlate meter band column (10
throu&,h 80 Meters) for a particular DX reston , ..
abown In the left bend column of the Charta. An •
Indlcat" 80 Meter openinp. Openlnp on 160
meten are likely to oeeur durtna thOle tlme. when
80 m eter openinp are . hown with a propagatio"
i"dcz of (2). or h leher.

8. The propogatio" ',,"Z I. the number that apo
pUf'II In ( ) after the time of each predicted open­
In8'. The Index Indlcatd the number of da W' durin&,
the month on whleh the openlnK i. expected to take
place .. follow. :

(4) OpenlnK should occur on more than 22 day.
(8) •• .. " between 14 and 22 day.
(2) •• •• .. bet ween 7 and 18 day.
(1) " " "on leu than 7 d. y.

Refer to the "La.t Minute Fceeeeet " at the beate­
nine of thl. P ropap tlon column for the actual
date. on which an openin&, with a . peelfic propaea'
tlon Index I. likely to occur. and the .ignal Qua lity
that e.n be ex pected.

•• T im et! . hown In the Charta are In the 24-hour
' )"IIt em. where 00 I. m idn ight ; 12 I. noon: 01 I. 1
A.w.. 18 I. 1 P.W., etc. Appropriate .t4ndard time I,
wed, ftot GMT. To convert to GXT. add to the tlmell
shown In the appropriate Cha rt 8 h ours In the PST
Zone. 7 In the XIT Zone. 6 In the CST Zone and 5
In the EST Zone. For a ample U in Wa.hinKton.
D.C. is 19 eXT and 20 In Los An e elee Is O. eXT, etc.

5. The charta are baaed u pon a transmitter power
of 250 w.tta e.w.. or 1 sw, p.e.p. on etdebend, Into
a dipole .ntenna a Quarter-wavelenJrth above Krou nd
on 160 a nd 80 m et e", a half-wa ve above ground on
.0 and 20 meters, a nd a wavelength above ground on
15 and 10 m eters. For each 10 db gain above these
refer en ce level•• the propagation ittdez wmlncNeue
by one level: for each 10 db 10... It wl1l lower by
one level.

6. P ropaKation data contained In the Charta hal
been p repared from basic data published by the
In.tltute For Telecommunication Science. of the
U.S. Dep t. of Commerce. Boulder, Colorado. 808 02.

Fa. ~1'·18 (1)
14-16 111 06-07 (1) 02-<)<PjE.., 16018 2 07·09 ~2) 0400 8 2
18-20 (l 09-11 1) 06-08 1

00·07 It •16·18 (1 )
18-21 12l
21·28 1

South 12·1' III 1().o12 (1~ 06-07 P) 22-00 P
Pacific 14·16 2 12·1" 12 07-09 8) 00001 2
"Now 16·17 (1 1"·16 1 O~II (21 01-08 8
Zealand 16019 (2~ 11-18 (1 06007 2

19-20 (1 18·20 (2 07·08 1
20-21 (8 00-02 1 •
21·28 ?l 02005 2 •
28001 1 05007 1 •

Austral.,la 14-17 (I ) 08·10 (I) 06007 (1~ 01·04r
rs-istl 07-09 ~S 04006 3
16-1 9 2 09-12 2 06-07 2
19-21 1 12-15 (11 07-08r

15.17 i2 0.005 1 •
17·19 1 ~ 05-08 2 •
19-21 12 06-07 (1 •
21001 1

Cent ral
09-

18111 07-08* 05006 ~l) 1S-19 l11
America & 18· 15 2 08' 10 2 06007 21 19-20 2
Northern 15-16 1 10-18 07-09 (4 29-02 I'Cou nt rlell 18·16 4 09-10t 02004 2
Of South 16·16 ~3 1().o 15 2) 0.·08 (l
America 16017 2 15-16 S~ 19·21 ~ 1 •

17·18 (I 16-18 (4 2100S 2 •
18·20r~ OS·05 (1 •
2().o22 2
22000 1

•

[Continued on page 62]
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THE

awar
PROGRAM

BY ED HOPPER,*W2GT

T he February, "Story of The Month", as told
by Steve, is:

Stephen H. Morris, WI AQE
(A ll Counties # IlO. JO-I3-73)

" Born in Fulton, N.Y., March 19, 19 10 and
at age t5 was given my first radio, a Crosley
Pup, by my oldest sister. On the high end of
the broadcast band , I was able to hear hams in
N.Y. and Canada.

"This, set in motion an interest on how to
become a ham. After a couple of years I
passed the test in late 1928. Had no a.c. so built
rigs (many different ones in my first 5 years)
with 20l A tube and B Batteries. First in the
30s was 59 osc, with 210 fi nal (tubes given
to me ) and power supply with 201 rectifiers
and condensers and transformer from an old
radio receiver. When the wind blew, signals
swung all over the band. In 1935 built rig wi th
PP 455 with carbon pile resistor in primary to
raise or lower power.

"During the war worked for Glenn Martin
Aircraft, FEC RID Staff, in Laurel, Md. ; Pitts­
burgh, Pa.; Fairbanks & Nome, Alaska ; Port­
land. Oregon and Scituate, R.I. Then to Mer­
chant Marine as Radio Operator and finally out
October 1944.

"Now ham radio picked up in ea rnest. About
the start o f the CQ County Hunters Program,
met a pal, WI EIO, "Red" Goodwin (USA-CA­
500..#83, May I. 1962 ) who told me all about
County Hunting and I bragged that I had many
more than 500 counties . "Red" said that after
25 years he thought he had a Jot but on check­
ing found he had only 486. I counted mine and
found I had less, and so I started to try to get

· P.O. Box 73, Rochelle Park. N .J. 07662.

my 500. I wanted only home base stations, so
stuck 10 c.w, hunting. In 1963, after a serious
auto crash, I went entirely on the Novice bands
for about 3 yea rs.

" In 1966 I found the CH Net on 40 meters,
by accident, and stuck with c.w. for the next
three years, inching my way up to 1000 Coun­
ties. Finally deciding that no one could ever get
3079 on c.w., I decided to go s.s.b. as my a .m.
did not set well with the mobiles and many
would not work a station with a carrier, even
if they could copy him.

In September 1969, checked into the 20
meter s.s.b, Net and really started to pick up
counties with my HW IOO transceiver and Ver­
tical, Stayed with this Net for the next couple
years and by the time of the Kansas City Con­
vention I was down to 21 needed, but it was
getting tough. In another year I was down to
8 needed and it took another year to get 5 of
those and then I went back to general harning
on c.w, I was down to 2 needed, in the fall of
1973 and I was going to the Convention but
heard that WA5KQD was going to Mississippi
for CHN c.w. contest. I worked Gordy on the
way and he promised to get Hancock, 1\1 issis­
sippi for me. I listened all day for him but was
afra id the band would go. but I was lucky and
got him OK, so now a nt! to go.

"In my 45 years of harning I had never heard
a station in Hawaii County, Hawaii. As [ was
listening one night I heard KH6BIH and
checked and found that he was in Captain
Cook, Hawaii County, so I go t a letter off to
him in a hurry, requestin g a schedule . In a
short time I got a leiter back from David and
my heart dropped. He was blind-deaf and
crippled and used a sound bar to copy c.w.
How was I ever go ing to get through with my
HWl OO? He said he would try to hear me
but did lillie general listening and worked
mostly schedules. That night he missed a
schedule and called CQ. I called and tried to
send perfect copy, nice and slow, and I nearly
fell off my chair when KH6BIH came back,
saying he heard several stations but did pick
out my call and was happy we made it. Well.

-- -

All County Holders a t KC-74 Convention M assachusetts Bicentennial Award
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Horns ot KC-7.4 Convention

Stat ions may be worked only once, except
tha t a station may be worked one additional
time if mobile. Sta tion may also be worked
again for bonus points on any of the four
Mass. Hi storica l Holidays.

QSL cards are not required. Send log data
only, showing stat ion worked, time, date , band
and mode, and city or town if bonus points
cla imed . Include points claimed for each con­
tact. Certificates will be endorsed for band and
mode, if requested. There is no cha rge but
applica tio n must be accompanied by a self­
addressed-sta mped envelope for retu rn of the
certificate. (DX include one IRC. ) Oh yes,
repeate r contacts acceptable. Submit applica­
tions to: William Holliday, WA IEZA, 22
Trudy Terrace. Canton. Mass. 0202 1. Credit
the National Award Hunters Club, Massachu­
setts Chapter for sponsoring this Award, which
is printed in Blue & Gold, the Mass. State
colors.

Siam Award: Sponsored by the Radio Society
of Thailand and will be presented to non-HS
amateurs for co ntacting ten ( 10) Thai amateurs
including one each HS I, HS2. HS3 , HS4 , HS5

Siom Award

there was 3079 and ] was sure excited- since
then ] have worked D avid many times and ]
d id send him a Plaque and Certificate fo r my
Last County, which he proudly displ ays to the
many visito rs to his shack.

" I am proud to have been a member (still
am, but not so active) of the c.w, CHN. I am
also proud to have been and still am, a member
of the s.s.b, Net and MARAC with it's many
tine female and male operators.

Many thanks to all who helped me get them
all and to those who helped me get the QSLs" .

Awards
Note: The C.W. County Hunters have sta rted

thei r own Award Program with 3 fine awards
and I w ill pass a long data and fotos as soo n
as possible. If you can no t wait, send s.a.s.e.
and request data from: Geo rge Levensalor,
WIDPJ, 399 Buck Street. Bangor, Maine 0440 1.

~Iassachll settes Dicentennial A wards The
Mass, Bicenten nial Award is issued for contacts
with Mass, Amateur sta tions during the United
States Bicentennial Years 1975-1976. Contacts
must be between the dates January I, 1975 and
December 31, 1976. T he Award is earned o n a
point basis : Massachusetts amateurs must have
200 points, the rest of Uni ted States must have
100 po ints, and DX ( including KH6 and KL7 )
and v.h.f. outside Mass. must have 50 points.

Contacts with a Mass. station count two (2 )
points. Contacts with a Mass. sta tio n in a city
o r town having historical significance or bear­
ing the name of an American Revolution Era
importan t person count four (4 ) points : such
as Adams. Boston, Cambridge, Clinton, Con­
cord. Franklin , Hamilton, Hancock, Hunting­
ton. Lee, Lexington, Marion . Midd1eton, Mont­
gomery, Mount Washington . North Adams.
Otis, Revere, Warren and Washington.

Double the above points if contacts with
Mass. stations are made on any of the four
Mass. Holidays of March 17, April 19, June 17,
and July 4.

ho.

, •
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BY FRANK ANZALONE,* W IWY

World Wide SSTV Contest
Two Periods

1500-2200 GMT Saturday, February 8
0700· 1400 GMT Sunday, February 9

This is the 5th annual Slow Scan TV Contest,

" 14 Sherwood Road, Stamford, Conn. 06905.

QCWA QSO Party
Starts : 0000 GMT Saturday, February 8

Ends: 2400 GMT Sunday, February 9
Complete rules were published in last

Month's CALENDAR. A later communication
confi rmed that a new plaque will be awarded
to the "Top Banana" in the party. (The last
one was retired by W3IN ) A member winning
it for three consecutive years retains it perman­
ently.

The "Worked 100 Members" certificate is
also available, so all those working 100 or
more members in the party should send their
requests to : Ted Heithecker , W5El, 1409
Cooper Dr., I rving, TX 75061.

Party logs however go to : QCWA Houston
Chapter Att : Monty Monte mayor, W5YZ, P.O.
Box 55254, Houston, TX 77055.

this year sponsored by CQ Electronica of ltaly
and 7J Magazine,

Contacts must be made on SSTV only, any
band 3.5 thru 28 MHz. (The TVers bave their
own established frequencies.)

Exchange: Picture, call sign, signal report
and 050 number starting witb 00 I.

Seorlng: One point for contacts on eacb
band, except 28 MHz where they are wonb 2
points.

Score 5 multiplier points for each continent
worked on each band, and 2 points for eacb
DXCC country on each band. In addition eacb
US call district and VE call area may also be
counted as a multiplier.

Final Score: Total QSO points times the sum
of the multiplier from eacb band. Winners of
previous contests must deduct 6% from their
final score.

Awards: A 12 montb subscription to CQ
Electronica to the highest scoring station and 6
months subscriptions to 2nd and 3rd places.

Include a summary sheet with your entry
showing the scoring and a station description.
You are expected to observe rules and courtesy
in your opera tion.

Logs must be received no later than March
25th and go to: Pro f. F ranco Fanti, Via A.
Dallolio n. 19, 401 39 Bologna, Italy.

YL-OM Contest
Phone : Feb. 22-23 C.W.: Mar. 8-9

Starts : 1800 GMT Saturday
Ends: 1800 GMT Sunday

It 's the YL's working the OM's in this one.
All bands may be used but cross-band or Net
contacts do not count.

Exchange: QSO no., RS(fj and ARRL sec­
tion or country. (See QST for section list. )

Seorlng: One point per QSO, mult iply by the
number of A R RL se ct ions and co u nt ries
worked. The same station may be worked once
only regardless of the band.

There is also a power multiplier of 1.25 for
sta tions running 150 watts or less input. ( 300
watts p.e.p. if on s.s.b.) Multiply your final
score by above factor.

Phone and c.w. are separa te contests and re­
quire separa te logs.

Awards: Certificates to the highest scoring
YL and OM in eacb State and VE call district
and in each country . There are also 4 Trophies
for the Top YL and OM in each contest, and
2nd and 3rd place certificates for the runner­
ups.

Logs must be mailed by March 25th and re­
ceived no later than April 25th. They go to :
Myrtle Cunningham, WA61SY, 1105 E, Acacia
Ave., EI Segundo, Calif. 90245.

Commonwealth Contest
Starts : 1200 GMT Saturday, March 8

Ends: 1200 GMT Sunday, March 9

Contest
Calendar

Calendar of Events
1-2 ARRL DX Pbone Contest

2 Two Meter RTIY Contest
8·9 QCWA QSO Party
8-9 Ten Ten Net QSO Party
8-9 World Wide SSTV Contest

15-16 ARRL DX C.W. Contest
22-23 Frencb Pbone Contest
22-23 YL-OM Pbone Contest
22-24 Vermont QSO Party

1-2 A RRL DX Pbone Contest
8-9 YL·OM C.W. Contest
8-9 Commonwealtb Contest

15-16 ARRL DX C.W. Contest
22-23 Tennessee QSO Party
22-24 BARTO Spring RTTY

Contest
Mar. 22-24 Prairie Dog QSO Party
Mar. 29·30 CQ WW WPX SSB Cootest
Apr. 5-6 Polish (SP) Contest
Apr. 12-13 Swiss (H-22) Contest
Apr. : 26-27 WAEDC RTIY Contest
May 2-5 CHC/ FHCIHT H QSO Party
May 17-19 Michigan QSO Party

·Covered in last month's Calendar.

"Feb.
"Feb.
"Feb.
"Feb.
Feb.
Feb.

"F eb.
Feb.

"Feb.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
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Eligibility for this one is limited to RSG B
residents in the United Kingdom and amateurs
licensed to operate within the British Com­
monwealth or British Mandated Territories.
And should be of special interest to OUf neigh.
bors to the north and Caribbean Islands.

It is requested that operation be confined to
the lower 30 kHz of each band, and of course
on c.w. only.

Exchange: Just a signal report, no serial
number was mentioned.

Scoring: Each completed contact counts 5
points. In addition a bonus of 20 points may be
claimed for the first, second and third contact
with each Commonwealth call area. (All o f the
Brit ish Isles count as one call area).

Entries may be single or multi-band, with
separate log sheet for each band. The sepa ra te
ba nd totals to be added and shown on the
summary sheet. Multi-band entries are not
eligible for single band awards but may request
a single band to be used for competition.

There is also a s.w.l, category with scoring
same as above. Report of station heard as well
as call of sta tion being worked should be listed .
Include check list of call areas heard on each
band.

Awards: Rose Bowl Trophies to the winner
and ru nner-up and to the lead ing UK station,
and to the leading s.w.l, score. Certificates to
the top UK and overseas single band entries
on each band, and the UK and continental
leaders on all bands.

Logs go to: D. J. Andrews, G3 MXJ, 18
Downview Crescent. Uckfie ld, Sussex. England.
And must be received before May 12th.

Tennessee QSO Party
Two Periods ( GM T)

2000 Sal. Mar. 22 to 0600 Sun. Mar. 23
1400 10 2200 Sunday March 23

This is the 5th annual party sponsored by
the Tennessee Council o f Radio Clubs. Many
counties with low activity will be activated by
portable and mobile sta tions.

Exchanger Signal report and QTH. County
for Tenn., state, province or country for others.

Scoring: One point per QSO for phone con-
•

tacts, I lh points for c.w, T he same station may
be worked on each ba nd and each mode.

Tenn. stations multiply total QSO points by
sum of states. provinces and countries worked.
Out-of-state. QSO points by Tenn. counties.
(Max. of 95)

Frequencies: 3550, 3725, 7050, 7125, 14050,
21050, 21125, 28050. 28125 on c.w. 3980,
7280, 14280, 21380, 28580 on phone.

Awards: Certificates to each stat ion submit­
ting a log with 7 or more contacts. Plaques to
top score in and outside Tenn., club portable
and mobile station. (There is a 200 point
bonus for mobiles making 5 o r more contacts
from each county outside own county.)

Use separate log sheet for each band with
over 25 QSOs. Portables must opera te outside
own county. And there is a disqualification
clause for Tenn. stations soliciting contact from
non-contestants. ( 1 )

Mailing deadline is April 27th to: Dave
Goggio, W40GG, 1419 Favel Drive, Memphis,
Tenn. 38 116. Include s.a.s.e for results.

BARTG Spring RTTY Contest
Starts : 0200 GMT Saturday, March 22
Ends : 0200 GMT Monday, March 24

The Briti sh Am ateur Rad io T ele pr inte r
Group again sponsors this contest which is
open to all amateurs and s,w.I.'s.

All bands 3.5 thru 28 MHz may he used, bUI
not more than 30 hours out of the 48 hour
contest period may be used fo r scoring. The 18
hours off may be taken any time but in not less
than 3 hour periods. Indicate on / off times in
your log.

Excha nges Time GMT. QSO no. and RST.
Points: Contacts within one's own country 2

points. Contacts with other countries 10 points.
A bonus of 200 points will be earned for each
country worked on each band, including own.
The same station may be worked on different
bands for QSO and multiplier credit.

.Multiplier: Total sum of countries worked on
each band. And the number of continents work­
ed. (counted once only, max. 6) Use ARRL
country list and each WI K and VE/ V O call
area.

Final Score: (a) Total QSO points X country
multiplier. (b) Country points X bonus points
X continents worked. (c) Add sum of (a) and
(b ) for final score. (/t gets rather com plicated
Ted )

Awards: Certificates to the leading scorers
in each class and top in each continent. country
and WI K, VE/VO call areas. Final position
will be valid for entry in the World RTrY
Cha mpionship. There are also awards for
working 25 countries o r all six continents.

Logs must be received by May 31st and go
to: Ted Double, G8CDW, 89 Linden Gardens,
Enfield, Middlesex, England ENI 4DX.

Prairie-Dog QSO Party
Starts : 2200 GMT Saturday, March 22
Ends: 0400 GMT Monday, March 24

The Prairie Dog ARC of Vermillio n, S.D.
is sponsoring this one and will award a cer­
tificate to those who contact at least 5 of the
22 club members.

The exchange is a signal report. your sta te
and name.

Look for the boys on 3690, 7070, 14070,
21070, 28070 on c.w. and 3955, 7240, 14285,
21390, 28550 and s.s.b. Novices will be found
on 3710, 7110,21110 on even hours. Also look
for some activity on 2 and 6 meters.
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Audio Filter Urolll page 22J

FAIR RADIO SALES
1016 E. EUREKA' B.x 1105 • LIMA, OHIO' 45802

Include 25C in stamps when you send your
confirmations to: lowell Nelson. WBOEVQ.
Box 493 , Springfield, S.D. 57062.

Editor's Notes
Complete rules for this year's WPX SSB

Contest, March 29-30, appea rs on page 36 of
thi s issue. Rules are the same as they have
been for the past few years. Rest periods,
double QSO points for contacts on 40, 80 and
160, and counting the multiplier once only.
( not once on each band ) No Club Award has
been planned but indicate your affiliation and
we will Jist the stand ings. If we receive enough
inte rest, Bernie W8I MZ is planning a club
competition award next year.

There has been a re-organization in the CQ
Contest Program. Fred Caposella , W2 1WC/6
will now be responsible for the directorship of
the World Wide OX Contest. Bernie Welch,
W81MZ and Charlie O'Brien, W9NFC will
continue to manage the WPX SSB and 160
contests respect ively. And yours truly continues
as Chairman of the CQ Contest Program. This
arrangement will give me more time for admin­
istrative contest duties and keep an up to date
informative CoNTEST CALENDAR. Outside of
that I can take it easy. (1)

Due to a typo the mult i-multi Phone score
of WA8ZDF in th e 1973 listings was incorrect.
The corrected reads as follows: Score 2,722,658,
QSO's 1908, Zones 13 I. Countries 383 . T his
moves Doc and the boys up one place.

Conditions for the C. W. Contest in Novem­
ber were not quite up to W3ASK foreca st, so I
am told. Unfortunately I was not able to par­
ticipate. Guess we will have to give George a
partial on th is one. First one in a long time.

73 for now, Frank, WI WY

mented without too much regard to attenua tion,
for audio voltage gai n is generally easy to
come by. )

When the filter is connected between the
mixer and the audio amplifier of the receiver,
it may be necessary to provide d.c . isola tion so
that the first audio stage will not have its op­
erat ing bias disturbed. This is readily accom­
plished with a 47 mf 35 vol t solid-state tanta­
lum capacitor connected in series with either
the input or the o utput of the filter. Be sure to
observe polarity. Such a capacito r will provide
roll-off below a hundred Hz or so, but will not
harm speech reproduction.

Once this filt er is properly installed in a di­
rec t co nve rs ion receiver, a performance limiting
factor will have been removed. Then, experi­
me nta tion with other portions o f the receiver,
such as the r.f. amplifier, the r.f . resonant cir­
cuits. the mixer. and the local oscillator can be
meaningfully evaluated . W ith all due respect to
the superhet, we have long yearned for the
super-simple set. Hopefull y, this audio fi lter will
help make such a quest a reality. •

• 4- r...... - ••
I r \...

. ~ •

HW12. 22. 32 OWNER
(A p pt les to A , E, & C Se ri es also)

Convert 'your rig to a 5 band transceiver with
ssa & CW coverage. 80 through 10 meters.
Our co nst ruct ion manual is as detailed as the
famous Heath manual and INe have added some
extra fea tures such as a pair of parasci tic chokes
and a n inexpensive mobile power supply. Send
50 cents for our com plete ki t cata log or $6.50
for the 5 band modi fi cation ki t const ruct ion
manual.
If you are hav ing trouble with your mail p lease
contact the proper authori ties in Wash ington,
D.C.

R. Christ ie
Box A, CO Magazine, 14 Vanderventer Ave.,

Port Washington, NY 11050
2 12·6574858 Mon. through Fr i. 72-7 PM EST

CATALOG

The largest st ock of all ty pes electron tu bes.
semiconductors. i.e. '5•• includes super special'
prices on 4CX1000A's. J..400Z's & all other
industrial and receiving types. Prices · catalog
o n request.

TEMTRON EL ECTR ONI CS
138-69 Francis Lewis Blvd.•Rosedale,NY 11422.

T el : 212 978·5896.

FREEUPON REQ UEST! Wr ite 'o r
Copy 0'Co 'alog WS -75 Now l

Address: Attention Dept. CO

inserting a 500 ohm resistance in series with
the input and a 1000 ohm resistance in shunt
with the fi ller output. The fille r then would
"see" irs characteristic impedance of 1000 ohms
at both the source and the load . (T he autho r
recommends that such "tailoring" be imple-

GOVERNMENT SURPLUS
ELECTRONIC EQUIPMENT

For 1975

BARGA INS I
KLEINSCHMIDT TELETYPE EQUIPMENT

(It IT·1U1I I'. p' Prinl..,.. A. 1. 611 Or 10I~vm $ 59.S15
CAl IT·117 Va, .. Pro or i H) IT.nll H rf &; T V $ 59 .9 5
Ab I'll 001. oil &: . dj l..d $119.95
(2) T.I>I $19 .95 Ie) Table $34.95 (VI C." pyh" ld..r $3 .95
e31 r.p ind..r S14 .95 (4) IT· 107 R"p"rf ..nl,. S59.95
T II ·5 (;..n ' I..r T,a / R..., 100 <',..-1 djoMI 10 170 ..hih $49.95

ANDY ELECTRONICS, INC.
6319 LONG OR./HOUSTON. TEX. 77017

(713) &41-OS76 ALL PRICES FOB HOUSTON. TEX.
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500mf 300m' lOw.

50,. 350v.
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d.c. motor, while variable-tuning may be done
manually.

The transmit section includes transmitter
loading and antenna tuning controls.

On transmit mode the master oscillator is
followed by a multiplier stage, and r.f, driver,
and power ampJifier. On the lower two bands
the r.f. driver is used as an amplifier only,
while on the higher bands the driver is a
second multiplier.

The final uses a pair of old reliable 162S
tubes and is inductively coupled to the antenna
circuit. A Variometer coupling arrangement
gives great flexibility in feeding almost any
length antenna. A relay of course is used to
switch from transmit to receive mode with the
same antenna .

The modulator contains a double-bridge
limiter, control stage and speech amplifier
driving another pair of 1625's in class AB.

The circuitry includes oscil1ators for check­
ing the frequency output, and for tone-keying
of Morse. The audio circu it has a 300-3000 Hz
filter, and audio limiting keeps the modulat ion
below 100 percent.

The receive section uses three radio-fre­
quency stages, a single mixer, and four inter­
mediate frequency stages at an i.f. which varies
from I to I.S083 MHz, using the now-familiar
Collins variable i.I. design , slug-tuned, through
a movable rack and cam arrangement. This
scheme was followed in the SIJ4 and the
R-3 90-A, to mention two very successful later
Collins designs.

The detector of the receive section uses a
12H6, with the other diode section operated as

Pl0l
Pins 1
and 17

S OMEHOW the post-Vietnam crop of modern
new surplus has not materialized. Probably the
reduced military budgets and the increased
give-away of used military gear to U.S. allies
has soaked up the sort of surplus flood that
followed the end of the Korean war. There was
never a chance of a re-run of the 1946 out­
pouring which followed WWII.

Another factor is the huge stockpile of World
War II equipment which is still in the hands of
the U.S. military establishment. Fantastic as it
seems, those 33 year old transceivers are still
se rving in military work around the World.
ANIARC-S's and SCR-274-N's and even ANI
ART-I3 's are still flying in C-47's built before
Pearl Harbor.

A batch of Collins' ANIARC-2 transceivers
were sold in Defense Property Disposal Service
sa les late last fall, probably stripped out o f
older Air Force planes. Although these are of
WW II vintage, they are very modern sets for
their age, and still quite useful to the amateur.

Oddly, there have been few conversation
articles on the ARC-2, and the set has not been
covered in the various surplus handbooks.

T here are two versions of the ANI ARC-2,
the R-T -91/ A RC-2, produced late in the 1941­
4S period, and the R-T-2981ARC-2A, a later
re-issue. My references cover only the ARC-2A
version. so I cannot describe the differences. but
my indications are that the earlier sets are al ­
most identical to the -A units.

The ARC-2 was a Collins autotune design,
covering 2 - 9 MHz in four bands. There is a
200 kHz "extra" at the upper end.

Rated power output is 25 watts, but with a
little better power supply than the original
dynamotor, somewhat more power can be
derived from the power amplifier stage.

The chief drawback of the ARC-2 is prob­
ably its 70 pou nd weight. It's not exactly a
portable set. The unit measures 15Yz X 2J1h X
7% inches, and was designed for shock-mount­
ing in aircraft. It goes nicely on the tabl etop,
and is not designed for rack use .

Tuning uses the famous Collins Permeability­
Tuned-Oscillator for both the sending and re­
ceivi ng sides. Eight pre-set channels may be
selected, or the set used in variable frequency
mode. The automatic tuning uses a 28 volt

BY GORDON ELIOT WHITE*

' IS02 Stonewall Rd., Alexandria, Va. 22302. Fig. l-An c .c. supply for the AN/ARC-2 receiver,
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Propagation llrom page 55]

QSLs to mobiles who spend so much time and
effort giving out needed Counties-e-pfeese . send
them one of your regular QSLs properly made
out to the station like WA2EAH /M4, etc ...

Through the courtesy of Jerry Dowen, WBil­
GYR, see the photograph of most al the KC-74
Convention. l SI row : WA5YSC, WA7ZGF,
WN~JXE, WNjiJXF, WSHDK, W41ZR, W6­
CCM, W9LHG, WB9DCZ. 2nd row: W 5T QE,
WA,MTJ, WB9DFJ, Kll'IFL, K9TLZ, Wll'KYG ,
W9S0M , WA,!lSHE, W8WUT, Wll'BL, K4ZA,
WA,!lWOB. 3rd row : KIIIK, Wll'SJE, Wll'QWS,
Kll'QIX, WAjlUPL, WAll'¥JL, WAliRXK, WBll'­
HSV, W4GXB, WBll'BVI, W80A, W9CNG,
Kll'ENS, WAll'SKQ, WA6FfN, K9CSL, W,£l­
FBB. 4th row: WAjlLMK, K8DCR, K/fYGH,
KH6FQB, KIVKY, W9JR, WA3VLB, W9CTA,
KjlCVA, KjlPFV, WB/iEU, WA2AEA, K5KDG.
5th row : WB4TNY, K9DCJ, W8LDZ, K~ARS,

Kll'AYO , WjlMTC, WNPJXC, WN~NDT, K0­
RRO, WN9NUL, W9ZHD. 61h row: W91WJ,
WA0DCQ, W50YG , K~PHZ, W/iNKE, WI ­
DIT, WBll'GYR, WA~ZHD. K~RTH, WA9­
BHH. Cliff Corne 3079's at KC-74 Conven­
tion. 1st row : W5TQE, W41ZR, W8WUT,
WA~SHE, K8DCR, W0BL. 2nd row: KIlAY O,
WjlsJ E; K5KDG, K9DCJ, WSHDK, wA,!l­
DCQ, WA0WOB. Again thanks to Jerry,
WB0GYR.

How was your month? 73 . Ed., W 2GT.

T ime Zone : PST (24 -Hour Time )
WESTERN USA TO '

Peru, t H 3 (t) 07-08 P) 14-15 (2) 19·20 (I )
Bolivi a, 13-14 (2) 0S-10 21 16-16 13l 20·02 (2)
Pa ra j;fURy. 14-16 (1) 10-1 2 (1 16-19 oS 02-05 (11
Braatl, 12·14 (2) 19-20 (3) 21-04 (1 •
Chile, 14-16 ~3) 20-21 (2~
Ar~l'ntina, 16-17 2) 21-<11 (I
&. UruK\l8Y 17-1 8 (1) ON )6 (I )

06-08 (2)
08· 14 (I)

Mc Murdo N. 13.16111 t6-1 9 (I) 22-02 (1)
Sound. 16-18 2 19-22 ~2 ) 02-04 (2~
Antarctica 18·20 (I ) 22-01 1) 04-06 (1

07-10 (1)

•

10 15 ,. 40 / 80
M eteT8 M eters M f.' tf'TS M f'l f.'T8

W es ter-n &: N. 08-12 (I) 06- 07 (I ~ 19-22 (I)
Southern 07-10 (2 22-00 (2~
Europ e &: 10-12 (1) 00-01 (1
North 12-13 (2) 20-22 (1).
Africs 13-15 (1)

22-00 (I) ._-
Central &: N. 08-1.(1) 06-07 (I) 19-21 (I )
Northern 07.()9 ~2 ) 21-22 (2)
Europe &: 09-11 1) 22-23 (11
European 11-12 2l 20-22 (I •
USSR 12-140 (I

22.()0 (1
Eastern N il 08· 11 (1 ) 07·11 (II t 8-21 (I)
Mt'ditt-r- 11-13 ~2
r n n ea n & 13-1 5 I
Middle East 22-00 (I
West 09·12 (I) 07-09 (I) OH'l'! 18-22 ~1)
Africa 09-11 (2) 06-08 2 20-21 1)·

11-12 r) 0S-11 (1
12-140 2~ 11-13 (2
14-15 1 13-1 6 (3)

1. -';m
17-18 I

the a.v.c. rectifier and diodes in anothe r 12H6
as noise limiters. Next is a 12SA7 Iimiterl
audio ' amplifi er, followed by a 12A6 output
tube. Output is one-half watt into a 300 ohm
load.

The Crystal Frequency Indicator circuit pro­
vides signa ls a l 100 kHz points which may be
used to calibrate the main tuning dial.

The ARC·2 al so includes a separate low­
frequency receiver covering 190-500 kHz. This
was used for navigating On the old low-Ire­
quency aircraft homers and the four-course
Adcock radio ranges which were in use until
the late 1950's. Old-ti mers will recall radio
dramas of air line flying with the pilots l isten­
ing to a static-plagued receiver for the dah-dit
signal which indicated the left side of the
"beam," or the d it-dah on th e right. As the
uA " merged with the UN" to produce a uni­
form tone the pilol would say to his co-pilot
"We're on the beam: '

The whole set, all 25 tubes, draws quite a bit
of power- about 18 amps when used with the
28 v.d.c . dynamotor, and another 6 amps to
run the autotune. Since most users will build
a.c, powered supplies. try to provide 260 volts
at 125 rna for the receiver and 500 volts at
325 ma for the power a mplifier and modulator.

If you convert this set to use power from a
11 7 v.a ,c. powered supply, you will have to
provide 28 v.d.c, to operate all those relays.
o r convert the relays- a messy wiring job. It
looks eas ier to get a small 28 volt transformer
and a bridge of silicon rectifiers to do that job.

An a.c, supply. whi pped u p for the B+
voltages. should fi t nicely in the dyna motor
wen . The diagram of F ig. I , while not a n
original design. ough t to do the job. One note :
the autotune motor has to be taken into ac­
count when designing the 28 volt portion of
the supply. It's draw will overload the trans­
former briefly. The transformer can take it.
but the diodes must be rated at 6 amps.

Awards [from page 57J

and HS6 ( HS~ ma y be substituted fo r the
HS6 ) or fi ft een ( 15) RAST members with any
callsign prefix. Submit list (do NOT send QSL
cards) of the HS stations qualifying them to
RAST Attention: Awards Manager. G PO Box
2008, Bangkok. T hailand . The list should in­
clude the date and time o f the OSO, station
wo rked, frequency and mode. Please include
three (3) IRe s to cover mailing cost. The
Awards Manager will confirm the contacts and
issue the AWARD.

Note s :
In order to get as much data in this co lumn.

no Awards issued have bee n listed, next month
hope to catch up,

Nice letter f rom John. WA2EAH about
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What's Your ARM-Q? [from page 47)

and wouldn't want to give your husband
any false encouragement?

9. If your husband needs your active assistance
with some amateur radio project, do you
A. Give it willingly, perhaps even before

asked,
B. Give it grudgingly,
C. Attempt to put him off to a more con­

venient time, or
D. Refuse and suggest he get help from his

ham friends?

AUllt ralallla 14·17 (1)

QRP [from page 35]

guy line which is the antenna. Plumbing houses
have good plastic tubing in various sizes which
can be hack-sawed easily into one-half inch
wide circles. These can be used as the insulators
in the real guylines, and the T-68·2/capacitor
trap can fit inside one and tapped shut. No one
will ever suspect that it is a trap, Two such
traps have been in use at K8EEG/0 for two
years now. They consist of 13 1. # 22 plastic
covered wire on T-68-2 cores, shunted by 470
pf silver micas. The traps should be tuned to
40 meters using a grid-dipper or by a less
trusty method. Connect the trap between the
rig and a dummy load. tune up on 40. and then
prune the coil until measured output at the
dummy load drops drastically. The trap's func­
tion is to stop 40 meter r.f energy from going
beyond the trap. An r.f, impedance bridge is
a great help in cutting an antenna to frequency,
but an s.w.r, bridge can also be used.

1 Avail able from Amidon Associates, 12033
Otsego Street, North Hollywood, CA 91607.
Price-SOc each , plus SOc handling charge per
order under $10.

10. If space is at a premium in your house or
apartment do you
A. Plan 10 provide .space in the comfortable

part of the house for at least the minimum
operating necessities of an amateur station
and work other space problems and possi­
bilities around that,

B. Insist that the station be moved to the
cellar. attic or other comparable location,

C. Allow space for the station but resent its
visibility and complain about it. or

D. Insist that either the station must go or
larger living quarters must be obtained?

Now, give yourself four points for each "A"
answer, three for each "B," two for each "C" and
one for each "D." Add all four scores together
(those earned by each of you for yourselves and
for each other) and divide the t01a1 by four.
Rate the resultant ARM Quotient according to
the following scale:

35 or above-There ain't no such animal
30-34-Excellent
25-29-Normal
20-24-The situation's livable
Below 19-Can'l win 'em all

How'd you do? •

New QRPP Net
Hopefully the new net will be under way

as announced in the last column. Sessions are
on 3540 kHz :!:: 3kHz, Tuesday evenings at 2200
EST (Wednesday, 0300 G MT) . K8EEG/0 has
managed to work from coast to coast with good
signal reports on 80 so far this year, so sue­
cess should be no problem with the net if the
fellows decide to turn out.

Until next lime, 73, Ade K8EEG/0
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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 wit h our stripped down Dream Machine; you'll find

that it does more than any other synthesized two

meter rig, and it does it better. ESC 144JR $59 9.00

the hottest receiver on the

market, it offers far more

flexibility than other

LITTLE DYNAMITE

Not only is the EBC 144 Jr.

synthesized rigs, even those

the styling, tooling and

costing more. What's more,

construction of the

144 Jr. are the

absolute ultimate in quality . Your friends will eye this little rig with envy the first time

you show it off at the local club. Check these specs and then compare them with those

of other rigs on the market. We're sure you'll make the 144 Jr. your next rig.

Fully sy nthesized covering 143 .5 to 14 8 .5 MHz in
5 kHz increments. Standard 600 k Hz offsets up or
down au t o m a ticatlv . Reverse simp lex and
freq uency sp lit allow totally independent receive
and xmit frequencies. and a prio rity c hannel guard
that switches you back to it as soon as a signal is
detec ted.

• Sensitivity - .3 5pV for 12 dB sinad. .3C¥JV for
20 dB quieting
. 20 watts output
• I nte rmo dula tion, spurious and image 60 dB
minimum
. 10 pole x tal filter
• Frequ ency stabili ty .00 1%
• S-meter speaker bu ilt in
et noeoenoent selectab le priority channel

15A River Street
New Rochelle N Y I oso I

(914) 235-9400

64 • CO • February, 1975



,,,,, enl a ," "D" t,on
.,.. ,Ino"t DoI,,, n/ --...._ ____J .....

'"We'll GUARANTEE
no other balun, at any
price. has all these
fea tures.ORDER DIRECT

Dept. CQ UNADILLA, N.Y. 13d49
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• • •

• •

-

.•..~ '.......' "
00'" • •

. , '0<, " ' ~~

I.1TUL

IT'S WHAT' S
INSIDE

THAT COUN TSI

THE APPROVED LEADING HAM AND ~~[~~,~~fJ;~§~COMMERCI AL BALUf} IN THE WORLD TODAY.~ _ _ ~

"W2 AU 1 BALUN =- ~12~q~= -= ;-_~:d- -- --
The proven ba l un 1. HANDLES FULL 2 KW PEP AND THEN SOME. '"".:I,lo",n,,o"t ,on

Broad-Banded 3 t o 40 Mc. ""~:.t. ~

2. HELPS TVI PROBLEMS By Reducing Coax line ......- "" ..........
Radiation

3. NOW ALL STAINLESS STEEL HARDWARE. S0239
Double Silver Plat ed

4 _ I MPROVES FIB RATIO By Reducing Coax line
Plck·Up

5. REPLACES CENTER INSULATOR. Withstands
Antenna Pu ll o f Over 600 Lbs.

6. BUI LT-IN LIGHTNING ARRESTER. Protects Balun
-Could Also Save Your Valuable Gear

7. BUILT-IN HANG-UP HOOK. Ideal For I nverted
vees. Multi ·Band Antenn as. Dipo les . Beam and
Quads

NOW BEING USED EXTENSIVELY BY ALL BRANCHES
OF THE U.S. ARMED FORCES, FAA. RCA. CIA. CANA­
DIAN DEFENSE DEPT. PLUS THOUSANDS OF HAMS

THE WORLD OVER They're built to Int

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

Comes i n 2 models. 1:1 matches 50 or 75 ohm un­
ba lanced (coa x l ine) to 50 or 75 ohm balanced load.
4:1 m odel m atches 50 or 75 ohm unbalanced (coax
line) t o 200 or 300 ohm balanced load.

AVAIL ABlE AT All lEADING DEAlERS . IF N OT.

MFRS. OF BALUNS
Tel : 607·369·2985

WITH
BU ILT· IN

LIGHTN ING
ARRESTER

UNADILLA RADIATION PRODUCTS

Antennas [fro l1l page 45 ]

wire about I S" long, each. T his gives ample
wire for the coil, plus generous end leads.

"The three wires are wound as o ne. Fasten
the far ends in a vise, and you can wind the
coils on the core very easily."

"How do you fasten the ends?" asked Pen­
dergast.

" I was afra id you would ask that," I repl ied.
..It's not so easy. The coils tend to stay in
position, if you wind them with a little tension .
You don 't want to use coil dope. or cement on
the windings, as tha t increases the distributed
capacity. After you make the cross-connections.
you can wrap the end turns with twine and
epoxy. or cement the last tum at each end to the
ferrite material. That will do the job.

"The inner of the three wires is cross-con­
nected at the ends to the other windings. as
shown in fig. 5. This winding is called the
balancing winding, The point at which the bal­
ancing winding is connected to an outer wind ­
ing is taken for ground at the input end of the
balun. That's the point to connect to the shield
of the coaxial line:'

" Right," said Pendergast. "And I take it th at
this is a one-to-one balun. also."

"It is," I agreed. "And very handy, too. It
will take one kilowatt PEP input to th e trans-

mitter on voice up through the 20 meter band.
At 21 MHz, the power handling capability is
about 500 watts PEP transmitter input and at
28 M Hz, about 300 watts p.e.p. input. About
the same on c.w.• tOO. You can push it harde r
than thi s. but the core sta rts to run warm . Since
I have no means of measuring tem pera ture. I
don't know the ultimate power capabili ty of
the device:'

"Very nice:' sa id Pendergast. "Easy to build
and inex pensive. But what about the weather?
How do you go about waterproofing the fer­
rite balun?"

"First of all, you don't want to place any
material in proximity to the windings that wi11
alter the characteristics of the balun," I re­
plied. " You shouldn't dip it in epoxy o r spray
it with Krylo n o r other aerosol sealant.

"A good way to waterproof the ferrite balun
is to place it in a plastic boltle and seal the
bottle openings. Po lystyrene bottles a re nice to
use fo r a job like this. Better still , is to place
the balun in a section of PVC plastic pipe
about 2 inches in diameter and 6 inches long.
Cut PVC discs to fit the end of the pipe from
sheet PVC mater ia1. Place coaxial fittings, o r
whateve r terminals you choose, on the discs
and wire up the balun to the terminals. When
everything is ready, then cement the di scs to
the section of tubing. That makes a neat.
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C!Jt/rter Su!Jscripf;fJhS
still AVAILABLE

To blIlanced .ntenne

,~--~"~--~\
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Special charter rate for CO subscribers.
Use the order blank below and save $2.00.

And that's not all.... there a re ads from retail ers,
who lesalers and manufacturers offering used
equ ipment for sale. These are ads you VItOn '!
f ind anyw here else.

Save 20% o n ear ly-b ird subs to " T he Elect ro nic
Fleamarket", a co mplete ly new shopping source
for anyone interested in buying, selling or swap.
iog used elect ronic equip ment of all ki nds : trans­
mitters, receivers, transceivers,surp lus, test equip­
ment , Hi Fi/Stereo, Public address systems, an­
tennas, towers, etc. If it's e lect ronic yo u' ll find
it in the Electronic Fleamarket .

Classified a ds publi shed free o f charge to a ll
regular subscri bers of CQ. F re e a ds li mi ted ex­
clusively to indivi d uals. Co m mercia l ads avau­
able at 2S cents per word, $ 3 minimu m . N on­
commercial ads for non-su bscri bers 10 cen ts p er
word, s t minimum. TH E E LECTRO N I C F LEA­
MARKET is avai lable on a paid SU bscriptio n
b:uis o nly at a cost of $ 1 0 per year. All issues
mailed First Class Mall on t he t en th of each
month. T he first issu e is February 1975.

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

Electronic Fleamarket
14 Vanderventer Avenue
Port Washi ngton, NY 11050

SPECIAL CHARTER
SUBSCRIPTION RATE

$8.00 / 12 issues

Please enter my charter su bscript ion to " The
Electronic Fleama rket"
Enclosed is my $8.00 check 0 for 12 issues.

money order D

Fig. 5-The compact, fe rri te core balun. Suitab le
for ope ra tion over the 3 .5 to 30 MHz range,
the ferrite core balun is easily made and inex­
pensive. The balun is symmetrica l, that is, rever­
sible end-far-end, a s long as the common con­
nection between inner and outer winding is
taken from the g round point at one end. The
othe r end of the balun is electrica lly ba lanced
to ground. The balun is a ve ry handy device to
place between a coaxial line and a split, drive n
e lement of a beam antenna. It will work well
with tr iband beams, or Q ua d s, p rovid ed the
s.w. r. on the transmission line is reasonably low
(be low about 2 to O. As the s.w.r , on the trans­
mission line inc rea ses, the power handling

capability of the balun decreases.

Name

Address

Ci ty State Zip

rugged and com pletely waterproo f enclosure,
provided the terminals, or fittings don't leak."

Pendergast sighed, "Yes, and you can always
go out and buy a balun and save the time and
trouble. ..

"Yes," I agreed . ..It becomes harder and '
harder to build your own equipment. Paris are
not commonly available and-when you do
build up something nice-it has no trade-in
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va lue. as opposed to a commercial piece of
equ ipment. It l ooks as if the hard laws of
economics a re making appliance operators of
us aiL" •

CQ Reviews Kenwood T5-90 0 Uro", page 28J

FIRST IF REJ ECTION-45 db ( 70 db min > 85
db on 40 and 10). SECOND IF REJECTION­
(N ot measurable ). IMAGE RATIO - > 50 db
down from output signa l ( - 54 db ). STABILITY
- 100 Hz during any 15 min period after
warmup (20 Hz ) , ± 2kHz during first hour
after I min. warmup (±0 .5 kHz }. S·M ETER­
(S-9 = 26 pv 80- 15. 10m. S-9=45 pv. 6 db per
S-unit and correc tly calibra ted to + 40 db ).
FRONT END D E·SENSING FROM STRONG ADJA.
CENT SIGNAL - ( Ipv @ 14.300 is de-sensed
1~ db by 100 .000 p v 10 kHz away) . SELEC­
T1VITY-SSB 2.2 kHz 6 db (2.4 kHz )_ 4.4 kHz
60 db (4.4 kHz ) ; c.w, 0.5 kH z 6 db (0.5 kHz ) .
1.5 kHz 60 db 1.2 kHz ) .
Transmitter: SSB PEP OUTPUT-150 walls into
50 o hms ( 160 w. exeepl on 10m. 150 w. }; c.w,
o utput- 100 watts nominal ( with 230 w. input ,
150 w. output 80. 40. 20 ; 135 o n 15 and 125
o n 10) . CARRIE R SUPPRESSION- >45 db down
from ou tpu t ( -60 db ). SII SUPPRESsIoN-Un­
wanted sideba nd - 40 db from output (at I kHz,
US II - 44db: LSII - 40 db ). HARMONIC RADI.
ATION-40 db down from output (50 db or bet­
te r o n all ba nd s ) . SP UR IOUS EM ISSIONS­
( N o ne detectable withi n amateur bands when
pro perly neutralized) .

Conclusions
As the reader might suspect . we fo und the

Ken woo d TS-900 to be an excellent all -around
piece of equipment. On ly a few small additions
would be worthwhile improvements to the op­
e rating convenience of the rig. The most sig­
nificant addit ion we'd like to see is a provision
to use the 2.2 kHz i.f. filter for c.w. reception
when band co nditions permit. The o ptional 0.5
kHz fi ller is excellent und er crowded condi­
tions but too sharp fo r casual o peration. Also.
we would have liked to see a qu ieter blower
switched o n along with filament vo ltage.

But all in a ll the TS-900 is the most sophis­
ticated transceiver we've rev iewed to dare.
w ith the rugged leather carrying handle o n its
side and rubber feet o n the o pposite side. it's
an easily ca rried full feature station. Power
supplies are available for home statio n o r m o­
bile use. the former bei ng in a matching pack­
age with built-in speaker.

The Kenwood TS-900 is imported and dis.
tributed by Henry Rad io o f Los Angeles, Cali­
fornia and is priced a t S795.00. The PS-900 a.e.
power supply is SI20.00 : th e OS-900 mobile
supply is SI 40.00. The VFO·900 is SI95 .00.
The optio na l CW-900 c.w. filter is S45 .00.

-K2M GA

Free C/f/ssified Ads
Your classified ad may be run Free of Charge

'n T HE ELECT RONIC FL EAMARKE T .. a
brand new monthly publication that hits the
mail on February 10th.

This offer is good for all CO subscribers every
month. Please limit ads to thirty wo rds or six
lines. and nQJ mo re than two ads per mon th.
Yo u can buy. sell , swap or advert ise for OS Ls.
Your ad may cover ham gear, CB gear, test
equipment. stereo, or anything else an electronic
hobbyist may f ind of interest.

Remember, this service is absolutely free to
subscribers who use the coupon below (or a

reasonable facsimile thereofl. THE EL ECT RON·
IC FLEAMARK ET will be read by t housandsof
electronic hobbyists. so don't miss out.

After all , could the price be better?

- - - - - - - - - -
ELECTRONIC FLEAMARKET
14 Vanderventer Avenue
Port Washington. NY 11050

Please run the classified ad listed below in the
first available issue :

** *
Name

Address

City State Zip

February, 1975 • CQ • 6 7



ALL ERICAN MADE
FULLY SOllD-STATE

BROADBAND TUNING
300 WATTS P.E.P.

Now there is enough power, from a completely solid-state transceiver. to enjoy clean contacts
everytime-without the bother of luning! Swans' NEW SS·200A provides you with a nominal P.E.P.
input of 300 watts on all s ingle sideband transmissions. Turn it on and you 're on the air. You don't
have to wail for the set to warm up. And look at all the extra features this rugged sta tion includes:

- Broadba nd circui ts to elimi nate transmitter tu n­
ing on 10. 15, 20, 40 and BO meters «Infin ite VSWR
protection -Mlni mized fro nt-e nd overload. dis­
lo rtion and cross-mod ula tion - Var ta ble VO X
ga in - Va r ta ble thres ho ld noi se-blanker «Sem i­
break-in CW w ith CW mon itor - 25 kHz ca li­
brator -Fast attack/ controlled decay AGe -And.
more! It's all in this NEW SS·200A transceiver.
An ordinary 12V automobile battery supplies
the nominal 13.5V DC power required. -Only 0.5
amps current drain on receive mode. Here is an

easy to Install. reliable. mobile unil .
Your home sta tion ca n be readily equipped

by adding a PS·20 matching 110V AC power
s upply or a PS·220 fo r 220V AC source. Optiona l
accessories include: 610X crysla l cont ro lled os­
cilla tor. SS-20B VFO. Mark II ZOOO wall P.E.P.
linear amplifier. microphones. and mobile
mounting kits .

See thi s modern transce iver on your next
visit to an a utho rized Swan dealer or. if you
prefer. order direct from Swan Electronics.

S5--Z00A J(X) W all Transceiver
PS-20 tIOV AC Power Supply
PS-220 220V AC Power Supply
610X C rysta l Oscillator
55--208 VFO .
Mark II Linea r Amplifier , .
444 Desk Microp hone
404 Hand-held Microphone
S5-MTK Mobile Mounting Kit
S5-GM T K Gimbal Mounting Kit

68 • CO • February, 1975

5799.95
_5159.95
5169.95
5 54.95
5189.95

. 5749.95
5 35.95
5 24.95
5 16.95
5 11.95

DEALERS THROUGHOUT THE WORLD

~SW~'_@
ELECTRONICS

Home Ottice: 305 Airport Road · Oceanside. CA 9~
'rerepncoe : 1714' 757·7525



ALL SOLID- STATE
16 0 WATT mru@~©[;}(ffi~ID)
SSB/CW CHOOSE 40 or 80 METERS
SWAN's newest and most powerful

single-band transceiver. Perfect for
mobile use, operating directly from any
standard 12V DC battery with a mini­
mum of current drain. No transmitter
warm-up time or intricate tuning is
necessary. Simply turn the mono­
bander on, dial your frequency and
immediately 160 watts P.E.P. input is
working for you.

Novices and experienced hams,
alike, will appreciate the simplicity
and practicality of this newest devel­
opment in the state-of-the-art for
amateur radio. SWAN's MONO­
BANDER's feature infinite VSWR pro­
tection from mismatched antenna
loads, as well as an easy to see Trans-
MB-40A or MII-8OA (160 watt] 5329.95
MB-40 or MB-80 (75 watt) 5299.95
MBCW (Optional CW Monitor) 5 19.95
SWAN 404 Microphone S 24.95

mit LED indicator on the S-meter face
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
ME-BOA. Whichever you select, one of
new 160 watt models or the new im­
proved 75 watt MB-40 or ME-BO, you
are assured of the superior engineer­
ing, workmanship and service that only
SWAN ELECTRONICS can give you .
Here is excellent performance in a
handsome package that blends well
with every automobile interior.

See the powerful MONOBANDER at
your authorized SWAN dealers show­
room this week-you'll be glad you did!

DEALERS TH ROUGHOUT THE WORLD
or order direct from

&SIIVAIfI
~ ELECTRONICS

............ '• •• c~_ c....·. ,.•~
Home Office: 305 Airport Road · Oceanside. CA 920!>4

'rerepncne: (7U) 757·7525

THE BEST PRACTICAL DEVELOPMENTS IN AMATEUR RADIO
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• 6 db INCREASE IN AVERAGE
POWER

• MAINTAINS VOICE QUALITT
• IMPROVES INTELLIGIBILITT
• NO CABLES OR BENCH

SPACE REQUIRED
• EXCELLENT FOR PHONE PATCH
• NO ADDITIONAL ADJUST·

MENTS - MIKE GAIN ADJUSTS CLIPPING LEVEL
• UNIQUE PLUG·IN UNIT - NO MODIFICATIONS

REQUIRED
.\ ~ Th is is RF Envelope Clipp ing­

t he featu re be ing used in new
transmitter d esigns fo r amateu r

__ and m il itary use.
- O X-""
.-....._ Models Now Available
~:-::.. iCollins 328, KW M-2 $ 98.50 .

Drake TR-3, TR-4, TR-6 $128.50 e••
Postpaid - Ca l i f . Residents

add 6 % Ta x

Nctw INTERNATIONAL

broadband
amplifictr

MODEL 150-299

14 db galn -10 to 1,000 MHz

Intern ational's inli ne amplifier
provides 14 db gain flat within 1
db over a range of 10 to 1,000
MHz, 1mpedance 50 phms. Re­
Qu ires 20 VDC @ 50 maoFor in­
creased gain additional amplifier
may be added. Uses BNC type
terminals.
SPECIFICATIONS
Range 10 to 1,000 MHz
Impedance 50 ohms
DC lnput" 20 VDC 50 ma
Gain* * 14 db
Fla tness ± 1 db (Ref. 500 MHz]
Operating Temperature - 25 to +70 0 C
Noise Figure g db
VSWR Output 2.0
Output capabil ily for -60 db near
intermodulation distortion 100 MV

· W ill operate 12 10 24 VDC with som e loss
charactensncs.

"May c ascade for additional ga in w ith
consideration o f no ise and fl atne ss .

Price $40.00 plus postage
Write for complete catalog .

~
INTERNATIDNAL

" q:=y
CR Y S TAL MFO. CO.. INC.

10 No rth l e e
O klahom a Ci ty , O k lahom a 73 102
40 5 23 6 -3 741

Watch for other models laterl

DX Engineering
10 50 East Wa ln ut , Pasadena . Ca lif . 9 1106

CQ Country Chart
A two color, wall -s ized count ry chart is avail·
able on poster stoc k and in la rge type for only
$1.25 p er copy p os tpaid. Addre ss request to:
CQ OX Country Chart , CQ Magazine, 14 Vander­
venter Ave., Port Wash ington , N. Y. 11050.

WE PAY HIGHEST CASH PRICE FOR
ELECTRON TUBES' SEMICONDUCTORS

IMMEDIATE PAYMENT ON
UNUSED TUBES

H & L ASSOCIATES
EllZABETHPORT INDUSTRIAL PARK

ELIZABETH, NEW JERSEY D7208
(2 01) 351·4200

tor any Collins mi litary or OIInmercial equi p­
• _ts, especially 618 T Tr._lvers. 490 t

... coupl.r•. AN /lIRC-102. AN /ARC, 91.

CASH

WORLD OSL BUREAU
THE ONLY QSL BUREAU to h andle all
of you r QSLs t o anywhere; n ext d oo r, the
next state , th e n ext co untry. the w hole
world . Just b u ndle them up (p lease arrang e
alp habetic ally ) and send them t o us with

payment of 6 ( ea c h.
5200 P.n.m. Ave., Richmond. CA USA 94804

70 • CQ • February, 1975
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THINKING BIG?

Swan gives you all the power the law allows

or a little less for a lot less money.
M a yb e y o u' v e go t y o u r s ig h ts o n a
bl ockbuster rig w ith maximum legal
power. Or you might see yourself as th e
so ph is t ica ted so mcth ing-les s-than-m a x
type wh o co mes a way with a good ly
amou nt o f ch a n ge left over. Whiche ver
w a y you go. when you take that big
step up to h igh power. Swan has the
li n e ar a m p li fier s to h el p yo u gro w
eas ily and painlessly.

T ake O U f Mark II . for ins ta n ce. It
gives yo u top le gal po w er o f 2000 w att s
P.E.P. on 858. Use it with your Swan
300ll, 700CX, SS200A, BOOT o r a n y w here
you've got 100 wa tts o f drive. The price
include s ever y th ing you ne ed to b ecome
a mus cleman on the b ands: RF deck.
m at chin g p ow e r s u p p ly - b o th w ith
high-v olume, low RPM blower -plus a

Mark II 2000-watt linear amplifier
$749.95

Cygnet 1200X
1200-watt l i near amplifier

$299.95

4.5-£0 0t co n n e cti n g ca b le. All band s
from 10 to 60 met ers.

OUf Cygne t 1200X linear ampli fier
gives you a lot of wallop, too. A full
1200 watt s P.E.P. on SSB-as much as
a lot of p eople eve r need-it put s you
in the big time for less mone y. Front
panel is d esigned to go with o u r 3008
Cygnet de novo tran sceiver for a per­
fect decor and performa nce match-up
plus four times the p ower of th e 3008
a lone. Comes with self-conta ined power
supp ly and provision for exte rna l ALe .
Ten through 60 mete rs .

If you' re read y fo r the big time, see
the Mark II a nd th e Cy gnet 1200X linea r
a m pli fi ers a t yo u r ne a rest Swan d eale r
or order direct from our factory.

&SIVAIV@
~ ELECTRONICS

Home Office: 305 Airport Road . Oceansid e, CA 920 54
Telephone (714) 757-7525

We make it easy to move up in Amateur Radio
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with

Professionally Engineered
"BEAMED·PDWER"

"BALAN CED·PATTER N"

"PE RFECT·MATC H"

Antenna Systems

Adverti sing Rates: Non-Commercial ads ar e 10
cen ts per wor d inc luding abbreviat i o ns an d ad·
dresses. Commercial and o rgan ization ad s are
35 ce nts per wor d. Minimu m char ge S1 .0 0. N o
ad (non-subscriber) will be printed unless ac­
companied b y full remittance.
Clos ing Date: The 1 5 th day of the second month
preced i ng publi cation.
Becau se the adver t iser s and equ i pment contained
in Ham ShoP have not been inv estigated, the
Pub l isher of CQ can n o t vouch fo r the m ercn an­
diselisted therein. Direct all co r res pondence and
ad copy t o : CQ Ham ShoP, 14 Vanderventer
Ave ., Po rt Wa shington , New Y or k 11050.

with a " MATERIAL" difference!

The design. craftsmanship and
technical excellence of Telrex-

Communication A ntennas.

N OW p aying $2 0 00 .00 an d u p for ARC-94 /6 18 T
A R C-I0 2 / 6I 8T, $12 00 .00 and up for ARC-51 BX,
$ 15 0 0 .0 0 and up for 490 T -l an ten na cou p lers. We
a lso need these contro l bo x es-C-6 2 8 7/A R C-5 1 B X,
C-6476 /A RC-5 I BX, C·71 4 E-2. We also n eed 'A­
10 51 rece ivers RT ·622/G r c-1 06 tran ceiver s. We
buy all late a ircraft and groun d ra d io equ ipmen t .
A l so peck r adios. We are bu y er s no t t alk ers. Br i ng
y o u r eq ui pmen t in and you are paid on the spot .
Sh i p it in and you are paid w i t h in 24 h ours. We p ay
all sh i p p i n g cha rges. If you wan t the best pr ice for
you r eq u i pmen t . Ca ll u s. Ca ll co llec t if you have
an d w ant t o sell o r t rade. We a lso sel l. W ha t d o you
n eed ? D & R Elect ronics, R.D. I, B o x 56 , M i lton
PA 1 784 7 . (7 17)7 42 -46 04 .

TWO PLASTI C H OLDERS, F ra me an d Di splay
40 QSL's fo r $ 1.0 0 , o r 7 holders enhance 140
ca rds f o r $ 3.0 0 from your D ea ler, o r p r epaid direct:
TEPABCO, Bo x 198 Q, Gal latin, T enn essee 37066 .

H A MFEST D AT E FOR 19 75 :May 3 1 st , Marr iott·
I nn is n ew H eadquart ers. I n f o r m at io n ? Write W NY
Hamfest , B o x 138 8, ROChest er, N Y 1 460 3.

F a R SA LE: Spectra Pnvstss 2 .0 m wO 7 1 -2 H e N e
laser tub e, b rand new w it h po w er su p p ly schematic ,
$ 110 .00 . WA2 N DM , 5 M elvill e Rd. , G rea t N eck,
N Y 11023 .

HI GH G LOSS QS L CA R DS : F ro m $10 .95 /10 0 0
Full co lo r cata log. $ 1 .00 . Li jon G ra p h ics, Bo x 48 ,
East L o ngmeado w, Mass. 0 1028 .

F .M. YO UR K NIG H T TR·I0 8 Co m p lete ki t . U se
x ta l-vfo. 19 .95 ppd. Check o r M . O . Calif. re s. 6 h .
Revilo Co lor, 4 725 W . Wash ington BI. , L o s A ngeles
CA 900 16.

FOR SA LE : Old m agazines and books R9 , N ov.,
1-9 34 , D ec. 1935 . "Rad io" M agazin e Dec. 19 3 3
through D ec. 1935 . R9 / Ra d io (merge issue) J an.
19 36 , no. 20 5 th ro ugh Ma rch 19 4 2

1
no. 267 (no.

20 7 , M arch 1936 mi ssing). Bo o k s - 936 "Ra dio"
A n tenna H and b oo k (Hawk i ns, Sm it h ) , 1936 .. Rad to
Handbo o k (Jo n es), 193 7 Jones Ra d io H an d b o o k,
19 38 "Rad io" Handbo o k (Jo n es) 4t h ed ., 19 38
" Rad io " H and b oo k (Sm it h ) 5 t h ed.,1941 " Rad io"
H andbo ok (Smi th , D awley ) 8t h ed. h ard cover.
M agaz i nes an d b o o k s as package, $60 .00 A . D o r­
h o ffer, K 2 E EK, C Q Magazine, 14 vanderve nter Ave.
Port Wash i ngton, N Y 11 0 50.

-~"

have made them the stanaara of
compa rison throughout the world!
Every Telrex antenna model is
engi neered, precision machined,
tuned and matched. then calibrated
for easy and correct assembly at
your site for repetition of our
specifications without 'cut and
t ry ' and endless experimentat ion.

"th.e.-
Also, Rcta tor-Selsyn-lndlcator

Systems. Inverted·V·Kits.
"Ba tuns,' Towers, "Bertha" Masts,

I Z·Conductor Control Cable
__--~and co-ax, SEND FOR PL·73

L O OKING FO R o ld Libnel trains. I n te rested o n ly
in " 0 " gauge, exce llent t o like new con d itio n. Pr i­
mary interest i s lo co m oti ves pr ior to 19 5 2, but w i ll
cons ider com p lete sets or m ore recen t mode ls. Am
w i ll i ng t o b u y ou t r ight for cas h or swa p ra d io gea r
t o m eet your needs. Wr i te Di ck Cowa n, WA2 L R O ,
c/o CQ Magaz i ne, o r ca ll 516/883-6200 .

SYSTEMS
SINCE1921 reXial>oratories

......- - <iAS8URY PAR K. NEW JERSEY 07712, U.S.A

COLLECTO R: I s in tere sted in b oo k s auto gra phs
and o t her infor ma t ion on ear ly ra diote le phone
p ioneers. Ro nald Ph illips, 1925 Balt imore Avenue,
K ansas City Missouri 6 410 8 . (8 16)8 4 2 .-9 0 09 .

SEL L: U n iq ue w ire t uner lik e new, $ 4 5 . Box 8 3 5 2
Savannah, GA., 3 1402 .
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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 built- in runs $2.30 per watt ,
whi le 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 economica l SWAN 600T
- iI g ives you a fu ll 600 watts P.E.P. input,
about three t imes the power of the others,
for JUST 98lt PER WAn!

The brand YOU should buy is obvious .
Visit your authorized SWAN dealer and order
your 6OOT.

There are five transmitters available to
amateur radio operators today providing 5­
band coverage in SSB, CW and AM modes.
Of these five , 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 ki t capable of a
mere 180 watts P.E.P. input.

Compare the cost per watt , then judge for
yourself as to which is the best value: The
kit retails at $1.67 per watt ; the 240 watt un it

WHEREVER THERE'S VALUE IN AMATEUR RADIO, YOU'LL FIND SWAN ELECTRONICS

600T Transmitter $589 .95
600R Custom Receiver w ith

55·168 f ilter $615.95
6005 Speaker $ 24.95
600SP Deluxe Speaker with

FP-1 phone patch $ 69.96
510X Crystal Osc illator $ 54.95
VX·2 Automatic Vo ice Control $ 44.95
MARK II linear Amplif ier

(2000 walls P.E.P. ) $749.95

DEALERS THROUGHOUT THE WORLD

&S;;~rN
~ ELECTRO N ICS

Home Off ice: 305 Airport Road· Oceanside, CA 92054
Telephone; (714) 757-1525

THE BEST PRACTICAL DEVELOPMENTS IN AMATEUR RADIO
February, 1975 • CQ • 73
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IALUMA TOWERS
ILOW PRICED I

Made In Aluminum

* TELESCOPING
* WALL MOUNTED

* GUYED
FOR :

TV-CB-HAM
MARINE - MOBILE
RADIO TELEPHONE

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

or call.

ALUMA DIVISION

FRED FRANKE, INC.
BOll 2806Q

Vero Se.ch. Florid. 32960 U.S.A.
Phone (305)-587-3415

C.ble: FREDFRANKE VEROSEACH FL.
So.... ' e" illlne. .....Ueble

I
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I
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SU RPLUS. G i an t bargain-packed cata log, $ 1 . E t co
E lectron iCS, Dept. CQ , B o x 7 4 1 , M o n trea l A , H 3 C
2V2 .

Did yo u know t ha t su pprem en t s to t he c o o « ,
" C Q Y L ," are ava i lab le? They b r in g t he b o o k u p
t o d ate w i t h Y L R L O ff icers t h r o u gh 19 7 3 an d
the 6 t h YLRL Convention , he ld a t L o n g Beach in
M ay ' 72 . I f you h ave a co py of " CQ Y L " and w o u ld
l i k e t o add the n ew su pp lem en t s ( t h e pages are
" sl o tted " so t hey' f i t d irec tl y into t h e " CQ YL"
spi ra l b ack b o n e), drop a note w i t h y our r equest t o
au thor/ pub li sher, W 5 RZJ, Louisa Sa n dO.! 44 1 7 ­
II t h St . , N W , A lbuquerque, N M 87 107 . Please en ­
c lose t w o 10 cen t sta m ps t o cover cost o f ma i l i ng.
The one and hn ly book abou t Y L s i n h am radio ,
" CQ Y L ," conta ins 21 chapt ers, over 60 0 pho t o­
grap hs . O rder yo ur au togra pned co py, or a gi ft
copy, f rom W5 R Z J, $ 3.00 p o stpai d .

FO R SA L E : 2 RCA b o x ed U. S. A r m y su r p lus 82 6 's
(fo r Go nset Linearsl$ IO .OO. A . trorno t re r , K 2EEK,
CQ M agazine, 1 4 V anderve n te r A ve., Port W ash i ng­
t on , N Y 1 105 0.

WAN T E D : H all ic raft ers SX-88 fo r p art s, an y con­
dit ion cons idered . KO M N A , 4805 Su ll iva n , W ichita
Kan sas 6 72 04 .

D A Y T ON H A M V E N TI O N : A t HARA A rena A pr il
25 ,26 ,2 7 , 1975 . Pr ogram brochu r es m ailed M ar ch
10th . W ri te f o r infor mat ion i f you have not attend­
ed the last two y ears, t o H AM V EN T IO N , P.O . Bo x
44 , D ayton, O H 4 54 01.

T RAD E : Gonset G-5 0 transce iver , o n the a ir co n ­
di t ion , pl u s cash ; Wa n t , n ew Kit A D 1530 or 5 B 31 3.
WAOG YX. George, 110 7 N . Scott , 3 , Be l t o n , M O
640 12 .

MAGAZ I N ES F OR SALE : CQ/7 3 / QST / H A M RAD­
IO issu es at 10 cen ts each (pl u s sh i pp in g) f r o m
L o ckheed H am Ctub, 2814 Empi re, Bu rban k, C A
9 150 4 . Sen d list and check . Ava i lab le issu es and
an y re f u n d du e w ill b e sent p r o m p t ly .

WE'RE FIGHTING
INFLATION r>_
NO PRICE RISE IN~,75 ........

FOR FREQUENCY
STABILITY
Depend on JAN Crystal s. Our large stock o f Quartz
crystal materials and com po nent s assures Fast
Del ivery from us !

CRYSTAL SPECIALS
Frequency Standards

100 KHz (HC 131U1 , , $4 .50
'000 KHz (HC 6/UI " , 4.50

A lmo st all CB sets. TR or Rec $2 .50
(C B Synthesizer Crystal o n request)

Am ateur Band in FT-243 ea. $1.50
. .. .. . .. _4/$5.00

SO-Meier S3.00 (160·meter not avau.)
Crystals lor 2·Meter, Marine, Scanners, etc. Send
'or Catalog .
For tst c lass mail . add 20' per c rys tal. For Airmail ,
add 25'. Send check or money order. No dealers,
please.

W A N TED : Make, model and seria l n u m ber o f sto len
ham gea r for b ig l ist. W7 UD, 3637 W est G ran dv iew .
Taco ma , WA 984 66 .

FAN TAST I C PR I CES: 2.5A- IOOOV Di odes; H E P,
I R, 4 /$1 .0 0 . B o x 236 , D ept. A Maspet h , N Y 11 3 78 .

TWO-M ETE R FM A N T E N N AS, 1 /4 ; 5/8 W "CA R­
T OP" ; and Fi xed St at io n, u n iq ue desi gn s. Send fo r
l i t era t u re. MARCH DEV I CES, P.O . B o x 15 4, O ld
Greenw ich , Co n n ecticut 06 a 70.

BU Y -SELL-TRAD E : Wri te for m o nt h ly m ai ler
give name ad d ress, ca ll letter s. Com p lete st oc k o f
m aj or brands new and recondit i o ned eq u i p me n t .
Call u s f o r b est d eal s. We buy COllin s, D rake, Swa n,
ETC. SSB & F M. Assoc ia ted Ra d to, a 0 1 2 Conser
Over land Park , K S 6 6 204 .

W A N T T O BUY : B o lex o r Bell & H o w ell 16 M M
F ilm E d itor/ V iewer, E x ce llent Co ndi t ion t hruou t ;
Al so, n ew DVM..l M odel 1M- I 02 . Cash iers Check for
lo w est d ollar. Geo r ge, WAO GYX, 11 07 N. Scot t
no. 3 Belton, M O 6 41 02 .

M OTO RO L A HT2 20, H T 200 , Pageb oy and voice
com m ander serv ice and m odifications p erformed
at reasonable rat es. A lso m o st m akes o f t w o m eter
ama teu r gear an d VHF m o n it ors suc h as Regency •
WA4 FR V (804)2 72 -84 0 3 .

B A C K ISSU ES : CQ, Q ST , H am Ra d io, Popular
E lectro n ics, El ect ronics Wor ld, Ra d io- E lect ron ics,
et c ., 3 f or $ I .OO , Ru ssell, 9 4 10 Wal ha m pton, L ou is­
v i lle , K en t ucky, 40 2 2 2.

GOVER N MEN T Su r p l u s: Co m m u nicatio ns Equ ip­
m ent Cat a log , Co lo ne l Wayn e D . R u sse l l , 9 4 1 0
Wa l ha m pton, L ou isv ille, Kent u ck y , 40 22 2 .

CO L LI N S : 75 S-3 B 2 . 1 m ech an i cal fi lter $5 95 .
Hall i crafte r HT-32B, $295 . Gonset 20 1 Lin ear.
$ 110 . A ll o r noth ing; ca ll (5·1 6) 76 7 -5 780 .

~OR SALE : ECSa. Vacu u m V ariab le, 2 t o a mmf.
Ideal f or neutralizing capacitor, $ 1 7 p ostpaid.
A . D orhotte!:t K2 EE K , CQ Magazi ne, 14 Va nd er­
ven ter A ve. , Por t w asntnqton, N Y 11 0 5 0 .
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Zlp: _
____. J

Gentlemea:
Please ship the following Swan product. best way.

o 3008 Cygnet de novo Transceiver (300 watt. P.E.P.
input) ~19.~

o 3008 with SS·16B Super-eelecnve I.F. ruter $589.9~
o l200X Cygnet Lin..r Amplifier (1200 welts P.E.P.

I input) $29ll.~

o !508 Extemel VFO Sl89.9S
o 14-A DC Coverter S49.9~

o VX-2 Plug-in VOX $44.~

TOTAL AMOUNT OF ORDER IS S -z-- _
o 20. '. down payment enclosed. ship C.O.D.
o Full payment enclosed
o 10.'. down payment enclosed. charge to my Swan

Creditl _
Nama: _

Address: _

City: -"St.te: _

Ameteur CSU: _

r--------------------------------------------

Analyze the reel expense of your ham sta tion. Add up all your
costs and divide by your rated wattage. Find out what you're
really paying for every watt you use .

Want quality and functional economy? Here's 8 suggeatioD:
Install a Swan 1200X Cygnet Linear Amplifier driven by a
Swan 3008 Cygnet de novo Transceiver . Both have internel
power supplies. opera te 10 through 80 meters . have 5SB and
CW modes. and utilize 89~ tubes for RF emplificaticn. A built­
in speaker and CW sidetone monitor comes with the 3008
while the 1200X has excellent metering plus 8 bypass switch
80 you ce n operate barefoot. Swan provides the quelity a nd
functions. now look at the economics .

Add the $519.95 price of the 300B to the $Z99.95 price of the
lZ00X. Then divide by 1200 watts P.E.P. input. The result is
a most respectable power level for a very low cost of lust
681t per watt!

Try to beat that figure a nywhere else. today.
It's pure common eenee - the beart of any station ia lts

quality; its power; a nd . these days. its economy. Investigate
the Cygnets - you won't be disappointed . If you still want a
few ext ras. like a VOX or VFO. Swan has them. too. Visit en
e uthorteed Swan dealer soon or. if you wtsh, you ca n use the
coupon below to order your Cygnets now .

305 Airport Ro.d
Oc••nlld. , CA 92054

T.I.phon. (714) 757-7525

P E R

ATT!

DEALERS TH ROUGHOUT THE WORLD
or order d irec t from

~S"AItI~
~ ELEC TRO N IC S

Use this coupon to order
direct from the factory.

[Ca lifornia r-idenl ' please include sales lal..)

1200 watt P.E.P. input,
1200X Cygnet Unear Amplifier

Team-Up with Dual Cygnets to Punch Through QRM - AND Do It EconomicallyI
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fM YOUR GONSET
R U BB E R A ddress stam ps. Free ca ta log. 45 type
sty les. Jack son 's, Bo x 4 43 ·F , Frankl in Park, IL,
60131.

(or vour Clegg 22 '~ r , PolvD mmn 2, PC 62. Johnvon

"6N 2. Aercnun 500, HA-460. TX62 or VHF ·I)

• New! Plug- in modulator
put s t he
Comm un i c at o r
transmitter o n FM.

• No m od if ic at ion o r
rewir ing on your
Communicator. Just
plug into mike jack
and crystal socket.

• Compact self-co ntained
modulator measures ~'-:~i
4" x 3" 1(1 %" . -

SI DESW IPER FANS: Beaut i ful Scand tne v tan-stvtec
Hand-Made Stdeswt per, teak base, o nly $1 1.00 Ppd.,
K UNGSIMPORT, Bo x 257 K ungsbacka , Sweden.

FCC test answ ers updated any c lass, $ 5, specify.
Dixie Tee, Bo x 8352, Savan nah, Georgia, 3 140 2 .

F REE : 12 Ex t ra crysta lS of you r choice with the
purchase of a new Regency HR·2 8 at $2 29 . Send
cashier ' s check o r m o ney o rder f or same-day ship­
m en t. Fo r equally good deals on Collins, Drake,
Kenwood, Swan, Atlas, Standa rd , Clegg, Icom, Gen·
ave, Tem po, T en-Tee, Venus, Alpha, H y-Gain, M os­
ley, CushCraft, and Hustler, w r ite t o H o o sier atee­
trontcs, y o ur ham headq uarters in the heart of the
Midwest . Become one o f ou r many happy and sat­
isfied customers. Wri te o r ca ll t oday f or o ur low
quote and try o ur ind ivid ual personal service.
H o osier Elect ronics, R. R. 25, Box 4 03, Terre Haute
Indiana , 47 802 . (8 12 )89 4·23 9 7.

• Works with Commun icator I, II . III . IV
and GC·l05, and ot her rigs listed.

• FM at a te nth the cost o f a new rig.
• Frequency adjust for netting built in.
• $34.50 postpaid U.S. A. $36.50 for PC·2.

PC-52. HA·460. Specify transmitter
model. California residents add 5%
sales tax. (HC-6JU crystal and 9 volt
transistor battery no t su pp lied.l

• Send for free descript ive brochure.

PALOMAR .
•

ENGINEERS
· BOX 455, E5CONDIDO, CA 92025

FOR SAL E: H alli craft ers S X ll 1 R X, $100. Hamm­
ar lund Model SP60 0 19 T ube R X, $ 90. 8 Trans­
istor Homeb rew R X 80-15M, $20 . Hammarlund &
H omenrew need w ork. R. Chr ist ie, 17 2·1 2 Jam aica
Ave., Ja maica, N Y 11 4 32 .

WANTED : Mobile R ig. M ust be M int, and have P.S.
Green , WBOJ L Y , Bo x 286 , Linn, M O 6 5051.

WANTE D F O R $$$ CA5H - Back i n 19 51 the
L ionel T rai n Co m pa ny made a sma ll set of toy
t rains specif ically designed f or girls. It had a pink
loco mot ive and seve ra l o t her cars, all in pastel
shades. The set wasn ' t very popular, hence not too
many sold. H o w ever, I need thi s set f or my collec­
tion, and am wi ll i ng t o pay u p t o $400 cash for a
com plet e set i n m int cond i t ion. If y ou have this
item, please w rite : Dick Co wan, CQ M agazine.
14 Va nderventer Ave., Port Washingt o n, N Y 11050.

DIAL-A-PROP 516-883-6223

ted
320 TERRACE Vi llAGE· RICHARDSON. TEXAS 7S08O • (21. ) 231 -S121

what is an
antenna
noise bridge?

Antenna Nolseiridge (on-'ten-a roiz briJ).n Omego-rs
rona 'Of c specialized testing device that c::hecks you
oolerY'lC sYStem fOf resonant rreooeocv and cccocr
impedance.

Oblaln maximum efficiency by
delennlnlng the resonant frequency 'or any
type of antenna with the solid Slate, self,
conta ined Antenna Noise Bridge .••

Two models•. .TE7·01 for 1·100 MHz range,
$29.95... the TE7·02 for t-300 MHz range,
$39.95.

Sold through omot.ur radio d.al.,..
Of dl,.ct from ftM; tactory.

\.

A Unit of Ex ·Cell·O Corporation :E' 9: ,

Put more
punch in your work.

With a Greenlee Chassi s Punc h you can punch
cl ean , true holes in seconds. Round . square,
key or D. In 16-ga. metal, hard rubber, pl astic
or epoxy.' Availab le at rad io and electroni cs
part s d e al er s . Writ e fo r cata log E-730 .
Greenlee Tool Co, 1764 Columbia Ave., Rock­
fo rd. 11/.61101 .

GREENLEE TOOL CO
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With all this talk about cost per watt, you
ma y be Interested in SW AN'S WM·t!500 In­
Une Wattmeter. Read forward or Reverse
power OD four teal.. from a to !!. 50. !500
and 1500 watts . Accuracy is better then
10" full scale on frequeDcies from 2 to 30
MH• .
WM-1500 In-Line Wattmeter SM.9!!

Here is a ll the dynamic powerful perfor mance needed to punch through QRM. without an ac­
cessory amplifier. SWAN's 700cX Cha mpion transceiver lets you enjoy 8 more responsive value­
packed ham sta tion. for less cost-per-watt . than any other rig in its class . . . less than 86t per
wa tt if you ha ve your ow n power supply ... less than $1.05 per watt with SWAN's 117-XC de­
luxe AC power supply with matching cabinet and built-in speaker . . . a nd. less than gee per watt
with the 117·X AC power supply.

Quality is not sacrificed. Cross-modulation a nd front-end
overload will not plague or Crustrate your communications.
This Champion delivers B full 700 watts P. E.P. input on 10.
15. 20. 40 e nd 80 meters with selectable USB. LSB. AM. or
CW with sidetone. For extra frequency coverage, plug in
a n optional 51O-X crysta l oscillator. If you want separate
trans mit a nd receive frequencies, use a 508 VFO acces­
sory. VOX? Yes. with SWAN's plug-in VX-2 option. You
can also hook u p a n FP-t telephone pa tch to the 700cx.
Even if you insist on more power, you ca n obtain the max­
imum legal limit of 2000 wa tts by adding a SWAN Mark II
linear a mplifier.

Whatever your style. the Champion 700cx is a winner.
Whether you select the 700cX for your home station, its
portability, for mobile use , or for its many compatible
accessor ies-you can count on this Champion to give sup­
erior perfor mance - everyttme!

700CX Cha mpion Transceiver $599.95
117-XC 110V AC Power Supply $124.95
117-X 110V AC Power Supply $ 79.95
51o.X Crystal Osclllator ...........•........ ... .$ 54.95
508 External VFO _. .$189.95
VX-2 Plug-In VOX $ 44.95
FP·l Telephone Palch $ 54.95
~ar" II Linear Amplifier $749.95

DEALERS THROUGHOUT TH E WORLD

~SW~'N
ELEC TRON ICS

· _ ........e-c.._ .._
Home Off ice: 305 Airport Road· Oceanside. CA 920S4

Telephone: (714) 757·7525

THE BEST PRACTICAL DEVELOPMENTS IN AMATEUR RADIO
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Standard Commu nica tio n.. ._ 22. 23

F ranke. Fred. Inc. _ ..__ __._74

Teletron Corp . .__... .... .__ .._. 45

__.. ._ 9

._ ..__.16

._. 16

._. 11

_ 70

6~ . 69. 71. 13 . 15. 71

Telre x Communica t ion E ngineeri ng

Space Elect ronics Co . ._

New-Fron tes Corp. __ .....

Omega-T Syste ms. Inc.

P alomar Beetneers .

Scienti fi c Rad io Svstern.. Inc.

H y-Gafn Elect ronics Corp. ._. _._ 1'

Inte rna t ional C rystal Mfg. Co. _._____ ._._ 70

J an Crystals __._~_ __ .__ 7'

Millen . J ames. M fg. Co.• Inc __ __.8

G reenlee T ool Co. _ .. ._...__.. _..__ 76

Gregory E lect ron ics Corp. _ _. .__79

H al Communicat ions Corp __.._..__.._.._ _2

Heath Com pany _.._•....._ _._._. COy. n. 1. 17

Henry Radio _._.__ . .._ _ _.. __..._.._.. .15. 16

H & L Assoc ta res _.. ._.. 10

Genave _

Christie. R. 60

Andy Electronics . ..__. . 60

At las Radio Inc. ._..._. _.._. .._._.__..._4

Barry Electronics 80

Elect ronic Fleamarket . 66.67

Emergency Beacon Corp . (E Be) . 64

Fa ir Radio Sales .._ __ _._ _.. 60

CW Electronics Sales Co . __ ..__ _._ __ . 18

Datak Corp. . .. ..__. ._ _.._ __10

D rake. R . L.• Company . 6. 10

OX Engineering ..__. ._. 70

Eimac, D iv. o f Va rian _ ... Cov. IV

Clegg Division o f L5.C. 19

Cu rt is Electro Devices . Inc. 40
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Swan Elect ronics
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I A ndy Electronics
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3 Barry Electronics
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20 H y-Gain Electronics Corp.

21 Inte rnat ional Crystal Mfg. Co.

22 Jan Crysta ls

23 Millen , J ames. Mfg, Co .• Inc.

24 New-T ronics Corp.

25 O mega-T Systems. Inc
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27 Scientifi c Rad io Systems Inc.
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29 Sta ndard Communica t ions
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3 1 T elet ron Corp.
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33 Temtron Electronics
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35 Wilson Elect ronics
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31 Yaesu Musen USA Inc.

To obta in lit e ra tu re h o m ad verUlIeu • • im ply
rhe-('k the number n ext t o the n ame of .ar h
a dH'r tlu r Jil t ed below w hcee product or l ery­
lee i . of intf'rf'1t 10 you .

C Q Reader Service
14 Vanderventer Ave.
Po rt W ashington. N .Y. 11050

Same- __ .. ... .... ..__.._CaII._.._~......•._.•••_

La borat ories .. ::. . . ._.12

T cmt ron E lect ronics 60

Ten·Tec. Inc. _. ._ ._.... _ ..__ 12

Unadilla Rad ia ti on Product s _. ._ ._._ 65

Wilson Elect ronics .. ..__._.._41
St r u t Address ._ _.. _. __ .__ . .._

City .__ _. ._ _.__ State ._. .._ __.Zip _

World QSL Bureau ._..__ .. .._..... .... .__..._.10

Yaesu Mu sen U SA I nc. __ .._.__ . .. __ . COy. II I
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GREGORY ELECTRONICS CORP. r.ii - ~

The FM Used Equipment People. ~ - - ~
249 Route 46, Saddle Brook, N. J. 07662

Phone: (201) 489-9000

G.E. PARTS AND ACCESSORIES R.C.A. STRIPS & COMPONENTS

I
I

-
GE Porta-mobile extended control housing
with 10 watt audio amplifi er, shp. wI. 10 lbs,

$18.

R.CA " L.D." series, 30-50 MHz" 50 watt,
narrow band, TRANSM ITTER strip, com-
plete, shp. wI. 10 Ibs $25.

•

G.E. Transistorized Progress Line 7 pin
reed type channel guard (less encoder
board) with housing and plug (less reed).
Add your own encoder 10r complete unit,
shp, wt. 10 Ibs $25.

-GE Progress Line low band dual front end
strip. Can be used 10r simultaneous rnonl­
taring, shp. wI. 10 Ibs. . ...•. . .. ............. $15.

R.C.A. STRIPS &COMPONENTS

R.CA " L.D." series 150-170 MHz., fully
narrow band, partially transistorized RE-
CEIVER. Shp. wI. 10 Ibs $35.

R.CA " L.D." series, 12 volt D.C., solid
state, transistorized POWER SUPPLY, 30
and 50 watt (2 transistor) $30.
50 and 100 watt (4 transistor) $35.
Shp. wI. 10 Ibs.

R.C.A. Fleetline 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.13V:z, " H. 5" , D. 5V:z " $50. Shp. wt. 10 Ibs $15.

~----Limi led Quantities-only while supply lasls! - - - - "
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Bird
W e are offic ial d istributor" for all Bird products.
Bird M ode l 43 W attmeters Wit h e ither N at
5 0 2 39 c onnec tc es $ 100 00
2 to 30 MHI eremeots Scec. tv jJOwt"r $35.00
Most V HF e lements Spec, f power & he~ S32.00
Elements subl eel TO tec to r v avallabtilly

From Drake
TR ·22C 2m Transce'Vef .. . .••.....•.••• .. .••. .•... . .. 5229 95
AA·lO Compamon 2m Amp S 49 9 5
R·4C Receiver•• ... .•.. .. .... . .. . .. ... .. . . .••. . .. . . .. ... . 5549 .00
T-4X C TranSm tll er S580 00
T R·4C 1G- 8Om Transceiver . . .. . . . ••• •••••. . . . . .. .. . . .S599 9 5
A C·4 Power Supply ••••.•••• .• ..• •••• .••••••••••••••••.$1 20 00
Pv1$-4 Speaker ••••••••••••••• ••.• . .• ••• •••••••••••••••••••$ 2200
W·4 Wal1 meter $ 6200
WV·4 Wal1 fT1el er . .....•.•••••.. •. •. .• ••••. ••.••. . . .. .... $ 74 00
MN ·2000 Mat ching Nelwork $100 00- --- -- - --
F inest SSTV V ENUS W ired r ead y t o o pera te

SS·2. SLOW SCAN MONITOR · $349.00
ci . FAST SCAN /SLOW SCAN

CAMERA & CONVERTER · $469 .00

-------- -

--- ...

-- - ~

- ---- - -

From VHF Engineering
HT Kit 2 wath o u t . 4 c h a nn el 2 meter trans-
c eiv er k it HT·144B wll set . , a ls 5 129 .9 5
RX 144 C 2 m eter rece iver kit, . 3 10' '01 seo s. 2
wa tt eucre .. .. ....... .. ..•••••••••••. .. .........•. . .• •.• 569 .9 5
TX 144 Transm Itter kit 529.9 5
PA110/10 2m amp.l0 w atl s In 100 ou t .w ifed . S 179 9 5--- - ---- ---- - ---- - --
HF Gear from Barry
Kenwood TS·5 20 Transce ....er • ••••••.••••••••••••• •. $62900
M i l len 9 2200 Transma tch •••. . .. .. . . . . .•••••••······ wfl te
Fa m o us T,.tl)n ·1I by 're n.rec . Fu lly solid s te te . 200
watt t ra nsceive r . 5 bands - fu ll b reak In on
CW 5669 00
tee -tee 262 AC Powe r Sup ply With VOX 5 129 .00
R·389 / URR 15 t o 1500 kc . M a nu a l o r motor
t uned With d.glt al read out. Very good .. .. .$ 39 5.00
M il len . Solid Sta t e D rppe r 1.7·300 MHz Model
90652 5138 00
Ken wood R·599 a. With a ccessooes .. . •. .. •. Write
N ye (Johnson) 52 ohm tow pass f l lte r $ 19 50
N ye Heavy Duty t ran sm itt ing Key 59 .9 5
Nye 2 75 Wall s Match bo x With relay $2 12.00

NPC POWER SUPPLIES
115 VAC Inpu t · 12 v o e 4 a m ps ou t $29 .95
Same as a bove b u t reg ula ted 54 7.95
M ode l 10 8R - 115 YAC/ B .6 VDe 8 amps
con ttnuous 12 amps surge. Re&ulated $69 .9 5

Tu b e Headquarters. D ivers ified Stock. Heavy
Inventor y of Eimac lubes, c him neys, sock el~ ,

etc . 3 500Z or 3·400Z . scecrtv $50.00
4CX·I OOOA SpeC ia l Unused Su rplus $ 140 00
572-B 522 50
Tubes for worldWide and d omest ic. commercta r
se-vrce .

•

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

Regulated Pwr Su pply 5·50 vee. steps o f 5'01
SOma. 15Oma. 5OOma. 1.5 amp With meter

g ood $49.95
10 Volt Fil . Transformer. berm. sealed . 115 V
50/ 60 c p s . 11.2 vet . 31 a mp. 6H .. 5 x 5 $14.95
FR·114U Freq. & In t erval Counter. 20-1.000.000
cycles . exc lnt work ing c ondo $1 95.00
Hammarlund Dua l Section 320 Xmlt'g Capac i .
t or Excellent for Matchbo 524.95
B & W 850" PINet Band switc hing inductor f o r
4 ·1oooA. etc $66.75
852 for 3· 1OOOZ. 4CX·1 000A $66.75
CONSTANT VOLTAGE TRANSFORMER. Input 115
YAC (.i. 60 Hz output. 24 Volts , 15 amps regu­
lated (p lus or m inus I %) requires 6 m fd . 660
VAC capacitor add $4 .9 5 $60 value $ 14 .9 5 ea .
M a llo ry UHF lnductuner. covers 5O-25O Mc

$9.9 5 ea .
SWR Bridge less meter by Automat ic Electric .
To 800 Mcs. see July ' J( CQ pg. 43 TNC
connectors. $ 90 value _. _.. $19.95
See Barry f or thousands of unadvertised specia ls

--... _ ...... -- -- - - -

IC-230 by Inoue
Completely synthesized With phase loc ked
loop. Stngle Knob conner. Smart compac t

"ylong $489 00
Reg . ~r . supplv SS9 95 •

From Barry
Oelu_e Headsets. Tele. and others for ham radio
o r aud rc Visual : 600 o h ms. v inyl c us h io ned: 59 .99

With volume cont rol $ 11.99
requires SI mple change to 2 connec tor plu g

FM 2 7B 5489 95 . ps ·03 1 pwr scocrv S89 95
Feb speci al . both FM·278 & PS -011.. S489.95
Go;,se t 3063 2 Meter AmplifIer. bUllt·ln P.S.
Pair 8 26'5 , l OOw uclnt $15000
Standard 8 26MA 'trade-Ins W rite
Collin s 152·J 1 Phone Patch . g OOfJ . eemcvec from
eqUip. With detai led scnemenc $24.9 5
DYCOMM Block Booster " 0" Kit, 10-15 wa tts in
4 5·55 watts out continuous Sale $59.9 5
OYCOMM BrtCk Booster " E" Kit. 1·3.5 watts in
12·30 watts out $ 59 .95
MA·2 2 meter pre·amp w/ tnstruct ions $1 6 .95
Astatic 0 ·104 M ike cressrc" new $ 23 .70
A'tatic UG·8 Stand for 0 ·104 new $1 7.97
Plal e X fmr 220/230 or l . single p ha$t' .

9 kv (ii) 600 ma nb tested 54 lbs 9.8. 7.. wr.le
I R·404 ·s 400 p I V @ 400 ma $ 25

BARRY BUYS UNUSED TUBES
Send Your List.

Come '" the week o f Feb . 23rd , O pen Ho use PartV
to celebrate Barr v 's b lrthdav.- - - -

BARRY
Dept . C·2

212 -WA-5-7000
TELEX 12·7670

.. - - ----- -----
512 Broadway NY, NY 10012

ELECTRONICS
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Visit your dealer tor details
or write for our new catalog.
All Yaesu products warranted
by the selling dealer. Complete
after·w8rrsnty service available
in Paramount, Galif.

YAI SU

V

Speci fications subjec t to change wit hout notice.

• 200 channel coverage of 146 · 148 MHz.

7625 E. Rosecrans Avenue. Unit #29 Paramount, California 90723 (21 3) 633·4007

• "Performance plus" receiver utilizing front-end selective resonators for op­

timum intermodulation rejection and both HI and LO I.F. filters fo r
maximum selectivity.

• Built-in tone burst.

• Priority channel for instant selection of your favorite frequency.

• Simplex or repeater operation.

• 10 watt nr I watt power output.

• Automatic high or low 600 KHz repeater offset (146-147 low; 147·148
high ).

• Plus many more excIting features.

Not just another 2 meter
FM transceiver

SIGMASIZER 200R

A total coverage, synthesized
transceiver for the FM enthusiast



-

For years , the industry -wide standard
warranty lor power grid tubes has been

1.000 hours.

For years, the opera ti ng lifetimes of EIMAC
tubes have exceeded this warranty - reducing
d own-lime and b o osting on-the-cdr time in
thousands of transmillers . So. EIMAC oUe rs a new
warranty policy lor 81 % of all stondard power grid
tubes: 3.000 hours/I year. with prorated. adjustment
from 300 to 3.000 hours . Failure during the first 300
hours results in comple te replacement.

This warranty is a d irect result of reliability
that has been built into every E1MAC product for
the past 40 years . Our 3.000 hour warranty stands
as proof.

For details about wh ich tube types are covered
by the new warranty. contact £IMAC. Division of
Varian. 301 Industrial Way. Son Carlos. California
94070. Or any 01 the more than 30 VarianJElMAC
Electron Device Group Sales Offices throughout
the world .

II
JI1'O'ldes

,ear after JIIf-and DOW
a3,00
i,.

d iv ision
varian
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