


58-634 station console combines
S convenient accessories
The " 634" performs 5 important functions-a 10­
minute digital ID timer wi th visual or visual and
audible indicators an RF wattmeter that reads 0­
ace-or 0-2000 watts with + 10% accuracy, an 5WR
bridge, a hybrid phone patch that can be used
manually or with VOX control, and a 24-hour digi­
tal clock that runs independently of all other func­
tions. It's a must for every well equipped station.
Kit S8·634, 14 Ibs., mailable . . . .. . . ... . . • . . . . .179.95·

58-614 station monitor shows you
how clean your signal is
Highly visible 1V. x 2" CRT detects problems that
can reduce the effectiveness of your slgnal- non­
li nearity, Insufficient or excessive drive, poor car­
rier or sideband suppression, regeneration, para­
slt ics and CW key clicks. It monitors 88B, CW
and AM signals from 80 to 6 meters. Push-pull
drive for keystone free trace; automatic sync
sweep generator with 3 ranges from 10 Hz to 10
kHz. Can be used as an ord inary oscilloscope
from 10 Hz to 50 kHz.
Kit S8-614, 17 Ibs., mailable 139.95·

58-644 remote VFO
Designed exclusively for the 58-104. It provides
split t ransmit and receive control and you aren't
trequency-Hmtted In any way - transmit at one
end of the band, receive at the other. The " 644"
even has two crystal positions for fixed-frequency
control. The "644" has a linear dial, but the exact
frequency Is displayed on the " 104's" digital read­
o ut. Th e d ispl ay automatically changes w he n
switching from transmit to receive.
Kil S8·644, 10 lbs., mailable 119.95·

58-604 station speaker-
response-tailored to 558
Designed to match the 88-1 04 In styling and per­
formance. Th e " 604" uses a 5 x 7" , a. z-onm
speaker. And there's room inside for the HP-1144
power supply. With connector cable and plug.
Kil S8-604, 8 Ibs., mailable 29.95·

A revolutionary "new generat ion" transceiver. 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 resolution down to 100
Hz and outstanding tuning accuracy. Receiver In­
termodulation distortion has been minimized and
there are very few act ive devices ahead of the
highly selective crystal filter. Adjacent channel
overload is negligible, yet sensitivity is better than
1 p.V (.6 p,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 inside the 8 8-604 speaker cabinet. An
optional noise blanker can be installed in the
" 104" and an optional 400 Hz crystal filter Im­
proves CW selectivity.
Kil S8·104, 311bs., mailable 669.95·
Kil S8A·l 04-3, 400 Hz CW crystal filter,
1 lb., mai lab le 34.95·
Kil S8A·l04-1 , Noise blanker, 1 lb., mailable 24.95·
Kit S8A·104·2, Mobile mount, 6 lbs., mailable 34.95·
Kit HP·1144, Fixed station power supply,
28 lbs., mailable 89.95·

58-230 -Ihe lowest-cost
conduction-cooled linear around
The 88-1 04'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
RTTY. 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
alig nment.
Kit S8·230, 40 lbs., mailable 319.95·

...new performance
standard for
SSB transceivers
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CirculI breaker protected. Wire II for 120 or 240
VAC. Includes 3-wlre line cord and transceiver
cables.
HWA·202·1 . 7 Ibs., ma ilable ., ., ., .... .,., . .. ., 29.95"

40-watl 2-M Amplifier.
Hauls up fringe repeaters by putting out a min'"
mum 40 W from 10 W Input. Only 7A battery drain,
and so compact (3 x 4V. x 5¥.!) Ihat II fits any­
where. Internal antenna changeover relay and
sensing circuitry for automatic T/R switching.
Tuned Input/output circu its for low spurs and cov­
erage of any 1.5 MHz portion of 143-149 MHz.
KII HA-202. 4 Ibs., mailable ., ., .... ., ., ., ., ., ., 69.95"
Mobile 2·M antenna; %; -wave Whip w. rear deck
cl ip mount has 3.4 dB gain over V.. ·wave. Inc. 17'
coax.
HWA·2Q2·3, 2 Ibs., mailable . ••. . •. ... .. . ...•... 19.95"
Fixed 2·M antenna; %·wave vertical w. radials has
3.4 dB gain over 'l4 -wave; for mast mt.; less coax.
HWA·202-4, 4 Ibs., mailable • ., .. ., ., ., ., ., ., ., .17.95"
New mobile 2·M colinear; V.. & %·wave phased
radiators; 5.2 dB gain; swivel trunk lip mt. 17' coax.
HWA-202·9, 4 lbs., ma ilable . . . . . . . . •. . . . ... • . . . 37.95"
New fixed 2·M collnear; two % -wave phased radi­
ators; 6 dB gain; tor mast mt. Heavy duty. Less
coax.
HWA-202·10. 7 Ibs.• mailable .. •. ••. . .. . . . •••• ••47.95"

Send for FREE Catalog •
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The HW·202 puts you on " two" at a price you want
to pay, with the features you need. II operates on
any 2 MHz segment from 143.9 to 148.3 with Inde­
pendent selection of 6 transmit and 6 receive
channels. and all 12 can be netted. A solid 10
watts min. transmitter output. a hot 0.5 p.V re­
calver sensitivity. Dual-gate MOSFET front end , ..
Ie IF. . . du al converslon •..10.7 MHz crystal filter
.0.built-In hash filter/voltage regulator••• crystals
for 146.94 MHz ... push-to-talk mike.. .qulck-con­
neet cable for 12 V hookup ... antenna coax jack
•.. qu ick-release gimbal mount ••• complete align­
ment procedures using the front panel meter•••
and 8 complete line of accessories to put you on
" two" with maximum versatility and low cost.
K~ HW·202, 11 lbs., mailable ., ., ., .. . . . .,., .,179.95"

Cryslal Certlllcales.
Order from Heath, mall cert ificates to crystal mftr.,
get the crystals you specify, postpaid.
HWA·202-8. one Transmit Crystal certlficale •... .. .5.95"
HWA·202·7, one Rece ive Crystal certificale ..•. . ...5.95"

Tone Bursl Encoder.
Put th is In your "202" 50 you don't have to whistle
while you work repeaters. 4 tone buttons can be
preset to any tone between 1800 and 2500 Hz.
Burst duration Is adjustable. Stability Is ± 1%
from - 30° to + 50°C. Mounts behind removable
front panel bezel of your " 202".

HWA-202·2. 1 lb., mailable ., ., ., 24.95"

ACSupply.
To work your "202" as a fixed station. Delivers
13.8 VDC @ 2.2A. with bettor than 1% regulallon.

...topvalue
standard for
2·M transceivers



t the two and only.
The HAL DKB·2010 Dual Mode

keyboard is one of the most so­
phisticated products ever offered
to the radio amateur, It's an all
so lid state keyboard that allows
you to send eithe r AnY or CW ­
with more ease, more versatil ity
than anything you've ever seen
before.

In the AnY mode, you can
transmit at standard data rates of
60, 66, 75 or 100 WPM, as well
as an optional 132 WPM, 100
baud, In addi tion to the complete
alphanumeric keys, you get 17
punctuation marks, 3 carriage
control keys, 2 shift keys, a break
key, 2 three-character function
keys, a "DE·cali lellers" key and a
" Quick brown fox , , ," test key.

In the CW mode. you can send
at speeds anywhere between
6 WPM and 60 WPM, You can also
adjust dot -to- space weight ratios
to you r liking, For CWoyou have
all alphanumeric keys, plus 11
punctuation marks, 5 standard
double-character keys, 2 shift
keys, a break- far- tuning key. error
key, "DE-call iellers" key, plus

2 • CO • July, 1975

2 three-character funct ion keys.
Output interfacing is compatible
with cathode keying or grid-block
keying . A side tone oscillator and
built- in speaker allow you to
monitor you r signal- with adjust­
able volume and pitch contro ls.

The DKB-2010 also has a three­
character memory buffer which
operates in either the AnY or
CW mode, allowing you to burst
type ahead without losing charac­
ters. A 54-character memory
buffer is also available as an
option, Key function log ic in either
mode is governed by LSI/MOS
circu itry. All key switches are
computer grade.

The DKB·2010 is available
assembled or in kit form. Should
you choose the kit, you 'll find
construction easy - the unit con­
sists of th ree assembl ies: power
supply board, logic PC board ,
keyswitch PC board, and pre­
assemb led wiring harness.

Any way you look at it - as an
easy- to-build kit, a complete
assembly, as a CW keyboard, or
an AnY keyboard, the HAL

DKB-201 0 is a real breakthrough
for every amateur. It adds a whole
new d imension to the exciting
world of amateur radio. Once
you've used the DKB·2010, you'll
wonder how you ever got along
withou t itl

Prices: $425 Assembled ;
$325 Kit

r-------------,
I I11IJHAL Communications Corp . I

Box 365 , Urbana, Ill. 61 801
I Telephone: {2 171 367-7373 I
I 0 Enclosed is $ (Assembled) I
I S I<' t) I
I Call lett ers I
I 0 Charge Master Charg e /I I

o Charge BankAmericard /I
I M/C Interbank /I I
I Card Exp. date I
I 0 Please send me the HAL catalog . I
I I
I Name I
I Address I
I I
I City/ Stale/Zip I
I All prices Include U.S.A. shipping . I
I Add $10 for air shipment. I
L~J:~~·~~5~~~~X~_":'-J
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no'll • • • · does more
KenwOod nne

'lour the new
the new K·2000
TV·502 full power
2 meter transverter linear amplifier

Kenwood engineering scores again... the
TV-502 transverter now adapts any TS-520
transceiver or T-599 /R-599 combination to
transmit and receive SSB or CW on the two
meter band .
• All solid-state
• 144 to 146 MHz
• SSB, CW
• Output Impedance 50 ohms
• 8 walls power output (W/AC)
• Frequenc y stab il it y ± 200 Hz after

warm -up
• Styled to match the TS-520
• Price $249.00

._ . - -- -
Amarellr Radio's New First Family

The TS-900, TS-520, R-599A, and T-599A In
a few short years have established new
levels of ach ievement in communications
for amateur rad io. Inspired eng ineering ,
careful attention to qual ity , beautiful styl­
ing... these have become the hallmark of
the Kenwood family . Now your Kenwood

Available from
Kenwood dealers

throughout the U.5.
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The brand new K-2000 linear amplif ier Is
the perfect compan ion for your TS-520 or
T-599A. It Is compact, reliable and priced
right. Uses two Eimac 8873 grounded grid
triodes cooled thru a large heat sink. The
K-2000 offers a full 2 KW PEP Input for
SSB operation and provides amateu r band
coverage from 80-10 meters. Provides a
built-In solid state power supply, bui lt-In
antenna relay, a relative RF power indi­
cator, and built-in qual ity to match much
more expensive amplifiers. The K-2000
comes completely wired and ready for
operat ion.

line does more. The TS-520 or T-599A
operated with the new K-2000 amplifier
provides the full power capability you need.
Combined with the TV-502 they provide the
2 meter performance on SSB or CW which
gives you " Oscar" capabil ity and intro­
duces you to the exciting new experience
of 2 meter OX.



Ted Cohen, W4UMF

ZBRO
BIAS

"The RFI Bill: H.R. 7052"

A Guest Ed itorial by W4UMF

On May 15, 1975 , the Honorable Charles A. Yan ik (O hio) int ro­
duced a bill o n radio-frequen cy in terfe re nce ( R FI) into the Hou se of
Representatives. Known as H.R. 70 52. the bill would give the Federal
Co mmunicat ions Co mmission (FCC) the right to regulat e the manufac­
turers o f electronic home-entertainment devices such that the susce p­
tibilit y of t hese devices to st rong r.f. fie lds is redu ced. Upon its intro­
duction , the bill was referred to the House Com mi ttee on Interstate a nd
Foreign Commerce, and specifica lly to the Subco mmittee o n Co mmuni­
cations.

Before the bill can be sent to the Ho use floor for a vote, it must re­
ceive a hearing. To receive a hearing, however. the Subcommittee on
Communicat ions must be made aware of our support fo r such legisla­
tion. In short, we must write letters and send telegrams so as to convince
the Chai rman of the Subcommittee, Mr. Torbert Macdon ald, o f our
support for H.R. 70 52.

The letters do not have to be long. Even a note to the effect that you
sup port !I.R. 70 52 and request an ea rly hearing on this bill would be a
valuable contribution to the effort. Those who wish to include back­
ground material on their RFI problems are encouraged to do so. What
is important is that you do wr ite, and that you do it today. Send your
letter or telegram in support of H.R. 7052 to :

The Honorable Torbert H. Macdonald
Chairman
Subcommittee on Communicatio ns
Ro om B331
Rayburn House Office Building
U.S. House of Represen tatives
Washington, D.C. 20515

It would also be a good idea to writ e your o wn Congress man;a fter all ,
he will have to vote o n the bill when it reach es the Hou se floor.

The time is right for legislation such as that proposed by Mr. Yanik.
Consumers are becoming increasingly aware of what we Amateurs have
known for a long time; that is, t hat the majority of RFI problems are
no t due to interference per se, but are due to the inadvertent intercep­
tion of signals by devices which were no t designed to receive these sig­
nals.

RF1 is the biggest black eye we in the Amateur Service have . And we
now have the o pportunity to do so mething abou t the problem . It is up
to each of us to let Mr. Ma cdonald kn ow that the RF I problem must be
solved now, and that it must be so lved fo r all time.

Write today! Make your vo ice heard!

July, 1975 • CQ • 5
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Thousands...

of Drake
TR-3 and TR-4
Sideband
Transceivers

• •are giving
dependable

•service ...
many of t hem
since 1963!

Andnow TR 4C
the Drake -

is already surpassing their record !

Now at your dealer's

R. L. DRAKE COMPANY
® 540 Richard St., Miamisburg, Ohio 45342

Phone: (51 3) 866·2421 Telex: 288·017



OUR READERS SAY
the mi cro phone jack.

I spen t 60 d ays studying for the General t est ,
and t his week I went to Oklahoma Cit y , walked
into an o ld marble floored dimly lit fede ra l build­
ing with a ver y comfor ta ble o ld slow eleva tor,
to ok 2 minutes to get to the second Iloor walked
passed the IRS o ffic e, peeked in to get in sha pe for
that traveling FCC monster to sho w up a nd scare
hell o ut o f us.

He showed o n sc hedu le with that scarey sinis ter
lo oking code machine and 50 pounds of fo rms.
Also in his bag o f tricks was 5 o r 6 do zen pencils.
I tho ught , could it be that the FCC regulations
men tioned somet hing abou t having to use their
specia l pencils and I had missed tha t section and
paragraph'? I had brought m y ole trusty co d e copy
pencil a nd wanted to use it! Bad Mo nster! Well to
m y reli ef, I found out he brought tho se pencils for
tho se so po orl y prepared, that they didn 't even
bring a pencil.

I found out by asking this mon ster a st u pid
ques tion , "Can I use my pencil " - No fire ca me
for t h from h is mo uth , o nly a sim ple yes. Here at
this point, I su ppose you might say he was indiff­
erent because he didn 't sto p to admire my fai t hful
o le code co py pencil. He d idn 't have time he was
answering quest ions from all sides. all st u pid ques­
tions, not o nce did I hear him answ er a question
that wasn 't in the Rules and Regulations. One
question popped up when he said the code tape
would star t o ff wi th the word Paris sen t 5 times.
He had to ex plain t he word Paris was t he name of
a cit y in France !

Mr. Orr q uo ted an amateur in h is ar ticle as
stating in reference to t he failu re rat e, tha t so me­
thing was wrong with either the examinee, the
examination, o r the way the exam is given.

Again from ex per ience, I can say, that prep­
aration is the name o f the game. I prepared fo r the
Genera l, however , I thought I was prepared for the
Advanced. I passed the General, an d flunked the
Advanced.

When I go back to fight t his mon ster in abou t
60 d ays , my blade will be shar per, and I sha ll carry
that Advanced ticket away o n ly to return a yea r
later for the final st ab at t he Ex tra.

I feel your readers deserve t his response to Mr.
Orr's com men ts o n the FCC and it s testing pro­
ced ures. I was fortunate, as I read t he article after
I to o k the exa m. I'm sure that a bunch o f Novices
have read his remar ks and he has o nly ad ded to
their nervousness. He remarked in the paragraph
titled "The Hazard of t he FCC" to wit - .....and
woe betide the Novice who attem pts to deal wi th
these surly min ions. He is d oo med t o fail , b ut no t
because of h is own shor tco mings. " His remar k is
not consis tent with a lat er remark in his para­
graph tttled " Wha t Amateurs Can Do! " when he
sta tes , "Assign a licensed, General Class (or higher )
ama teur to be a " Big Brother" to Novices and pre­
Novices."

Heaven help the novice he mi ght take under hi s
\..-ing, he is do omed to fail, but not because o f his
own shor tco mings.

C. Don Hagler : WN50CN Awaiting Wa50CN
Lawton, OK

The Invisible Man
Editor , CQ :

Thank you for presenting William Orr's art icle
concerning FCC Docket 202 82. That last sect ion .
"What Amateurs Ca n Do " should be run o ff and a
copy sen t to all W/ K's. The increasing com ple xity
o f o ur hobby practicall y necessitat es a little advice
and help along the way. I can thin k o f o n ly one
ham that I am aquain ted with who made it with ­
out t he help o f an Elmer in o ne form or anot her .
Orr was right in mentioning the potential o f tech­
rucatty -minded C bers , a ll t hey need is encourage­
ment. The preservation of a ma teur radio sho u ld
be the conce rn of eve ry licensed ham, with o r "
without Do c ket 202 8 2.

Way ne P. Kuzelka, WB" FMR
New Prague, MN

Editor . CQ :
In response 10 William Orr's (W6SAI) ar t icle in

April "7 5 " CQ Amateur Radio . The In visible Man "
His comments o n what amateurs ca n d o to h elp
novices and advance a ma teur radio through in
creasing the numbers of amateurs are go o d solid
ideas.

However he 's a lilli e off base o n his com men ts
on the FCC. True, some o ffices are in o ld federal
buildings, true, those o ld buildin gs have slow, o ne
floor per minut e elevators. But tho se b uildings
also ho use o t her federal agenc ies. Tr ue some FCC
personel are indifferent. However , a ll tho se o t her
agencies have grim indifferent person el. Wal k from
FCC to I RS down the hall and a 40 w.p.m. co d e
proficie ncy awa rd won't hel p t heir indifference.

I visited the Dallas FCC office tat e last year to
o b tain a 6 10 form. I W d S o n a busine sss trip to
Dallas and thought I'd ca se the joint. It 's located
in a multi-million dollar building with br igh tly
lighted halls and an elevator that traveled to the
ump-teenth floor a pplying appro ximatel y 2G's to
the ole body . Heaven k nows if I'd been go ing for
the test I'd have lost a t least 5 w.p.m. code ab ili ty
in that elevator ride.

I walked in o n a com mercia l phone test in pro­
gress and t hough t , "Boy, I've made a grave mistake."
When the lad y at t he desk asked, "Ma y I help you,"
I thought, 111 just as k her if t his is the IRS of fice.

However, she wa s so pleasant , I as ked if I could
get a 6 10 . She gave me the form, then got anot her,
and sta ted ma ybe I'd need a n ex t ra o n e. She was so
pteasanr.f thought , this won 't be so bad a t all when
I come bac k for the test , pro vided I can get over
the elevator ride.

When leaving. I rode that su per sha ft up a nd
down several times to get t he feel o f it .

Mr. Orr's co m men ts o n the exams being un­
realistic, a m biguo us , and poorly worded as rela ted
to him by amateurs who had recently taken t he
exam most certa inly co me from a ma t eurs who had
probabl y fail ed a previous test. Fro m experience,
I can say that if you are not prepared, the Quest ions
do a p pear just as Mr. Orr sta ted. I took the Novice
t est in Februa ry and even though I pas.sed it , I
spent one hour o n 20 Questions.

I found o u t ri ght then, that you don't just walk
into a FCC test and kn ock it o ut sim ply because
you know enough no t to pl ug your earpho nes into
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• Surrey British Colo mbia - T he Maple Rid ge
Amateur Radio Clu b, in Maple Ridge , B.C. will
ho ld its second annua l Hamfest o n Jul y II , 12 , and
13, 19 75 at the Maple Ridge Fa irgrou nds. There
will be di spla ys, con test s and te chnical sem inars.
Lo ca tion : 30 miles east o f Vancouve r o n t he no rt h
side o f the Fraser River. Pre-regist ration, is $6 .0 0
writ e to the Maple Ridge A ma te ur Radio Clu b.
3 145 176th sr., Surre y. B.C. , Ca na da V3S 4N8.
• Dunsei th, North Dakota and Bo isseua in , Manitoba
The 12t h A nnual lnternalio nal Hamfest is sched u led
for Jul y 12 th and 13th , 19 75 at t he International
Peace Ga rden. T here will be pr izes and various
activities. Fo r more info rma t ion con tac t John
McCann, 1234 Valle y View Dr.• Mino t . NO 58701.

• Oak Creek, Wisconsin - The Sou t h Milwa ukee
Amateu r Rad io Clu bs 5t h ann ual Wisco nsin Swa p.
Fest will be held Sat u rda y, Jul y 12 , 19 75 at
She pard Ave. , Oak Cree k, WI. Admission is $ 1.00.
Ob ta in more d etails from : S.F. Schre iter, W9AKF,
104 Brookda le Dr. , So ut h Milwaukee, WI 53 172.

• Atlanta, Georgia - The 47th An nua l Atla n ta
Ham Festival will take place Jul y 5t h a nd 6 th, 1975
Fo r mo re informat io n write : Atla nta Ham Rad io
Festival, P.p . Box 765 53, Atlan ta, Georgia 30 J 28.
• Ha rrisbu rg, PA - The Har risb urg Radio Ama­
teur Club Hamfest is S u nday Jul y 6 , 1975 , at the
Ind ian Echo Caverns between Harrisburg and Her­
she y o ff Rt. 422-J2 2. Registration $ 2 a t the d oor.
• Honolulu, Hawai i - SA ROC will present it's
fi rst Hawa iian Convent ion Jul y 18 a nd 19, 19 75
at the Shera to n-Waik ik i Hotel, Ho no lulu , Hawaii.
Exh ibits and coc tai l party wi ll take p lace. Direct­
all inqu iries to SA ROC, P.O. Box 9 45 , Bo ulde r- Ci ty
Nevada 8900 5. • Pal myra, IL - T he Quad-Co.
Ama te ur Radio Club, lnc. , will sponsor the 18 t h
Annual Hamfest of t he "Breakfast Club " o n Jul y
19 and 20 at Terry Park , J /4 mile eas t o f Palmy ra,
IL. There will be games, golfing and fish ing. Write
"Hamfest ", c/o Qua d-Co. A RC, Box 8 1, Chatham ,
IL 62629. • Oak Ridge, Tennessee - The O ak
Rid ge A mateur Radio C u b, Inc ., Annual Cross­
ville Ham fest is J uly 19-20 at Crossville, T N.
Events wi ll be held at the local Hol id ay Inn and at
near by Cu mberland Mountain Sta te Pa rk . • Mckees
port, Pen nsy lvan ia - The Two Rivers Amateur
Radio Club o f McKeesport , PA will ho ld their 11t h
Ann ual Hamfest on J ul y 20 197 5 at the Green
Vall ey Volunteer Fi re Sta tion . Fo r fu rt her info r­
mation, contac t Donald J. Mysiewske , K3CHD 359
McMahon Rd., No r t h Hu ntingdon , f A 15 642_

• Cary, North Caro li na - T he Cary A RC wi ll ho ld
the third a nn ua l Mid-summer Swapfest, Sa t urda y,
Jul y 19, 9am to J pm. It will be at the Lions Club
She lter, Cary, NC ( nea r Raleigh). Fo r in formatio n
SASE to K4FBG, 10 22 Med lin Dr., Ca ry. NC 275 II
• Traverse City, Michigan - The Che rryland A ma­
teur Radio Club welco mes all Nort hern Michigan
Hams to their picn ic Ju ly 27 t h a t Whit ewater Town­
ship Par k in Williams hurg (j ust o u tside o f Traverse
City) . There will be boa ting, fishi ng a nd swi m ming.
For mo re d etails write to W8GI, Box 17 6 , Ki ngsley,
MI 49649 . • Idaho Falls, Idaho - The 4 3rd ann ual
WlMU Hamfest will be held A ugus t 1,2 , a nd 3,

Announcements

[Cofllinued 0 11 page 7/]
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Little things add up
in MILLEN'S

•
01

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

PROTECTIVE
POlYPAOPAOPYlENE

CARRY CASE ~--l~~J,

No power cord.
Performance equal to Or superior to
best tube type dippers.
1.6 to 300 MHz
Smooth meter read ing ove r
tuning range.
Good Dip.
Sensiti ve metering system, using
zero suppressing c ircuit.
Q-Multiplier for very sensitive
absorption-type wavemeter.

MANUFACTURING COMPANY, INC.
'50 EXCHANGE ST.. "ALDEN. "ASS. 0"48 ®
TE L. ( 6 1 7) 3 2 4 · 4 1 0 8
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the real performer!
•

specifically for repeater
...or any TWO-METER FIXED STATION OPERATION

With db­
db-

-Gain compared to 'h wave dipole
- FCC accepted fo r repeater application

mechanical
Vertical element- l I T

long, 1-I /S" telescopic
to 3/S" 00 high
st rength aluminum

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

Connector-SO·239

Wind load-26 pounds
at 100 mph.

Wind survival-l 00 mph.

Completely self-supporting

Mounting-fits vert ical
pipe up to 1-3/4" 00

The gain you gain-you gain
transmitting and receiving­
get both with Hustler!

Available !roll'
all distnbut~rS the best!
who recogOlze

electrical

6 db. gain over Y, wave dipole

Omnid irectional radiation pattern

Maximum rad iation-at horizon

50 ohm feed impedance

Field adjustable-14D-150 MHz

S'A'R at resonance-1.2: 1 measured at antenna

Bandwidth-6 MHz for 2: 1 or better SWR

Power-one kilowatt FM

Feed-Shunt with D.C. grounding

Radiator-SIS wave lower section , ~ wave
phasing. 5/B wave upper section

THE HUSTLER MAST ER GAINER
MODEL G6-144·A
Shipping Wt. : 6.S Ibs.

[]
Wi 15800commet'ceporil.drlYe. I

tromcs ..-pa... oNo 44142crporctlon.., .
Exporter: Roburn Agencies, Inc.,

New York , N.Y.
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Its whats inside that counts

On the back are external speaker and antenna
jacks. plus (we've thought at everything) a
jack for tone burst and discriminator meter.

Operation is on 13,8-voll DC. negative
ground. and compact size (2V4" h. x 6~" w. x
87/e" d.) makes installa tion easy in most
veh icles.

See Model 13-500 at yo ur Midland Amateu r
Rad io dealer now ... and see how you can
participa te in Midland 's R.S.V.P. in the
posi tive support of you r repeater service.

~1,gE~~~IA!"
Communications Division

Swing-up circuit board gives
tuu , ea s), access to all eee­
t lonl . . . and all modules ere
8.s lly removable.

Simple , log ical co ntrol la yout
designed for maximum operate
Ing convenience In mobile use.

Write fo r Mid land 's FREE Amateu r Radio Broc hu re
P.O. Bo x 19032. Kansas City. Missouri 641 41

Follow it through: The dual conversion
receiver has a complete multiple FET front
end coupled w ith high-Q helicalized cavi ty
resonators. Crystal controlled first and sec­
ond oscillators are zener regu lated.

In the transmitter. w ith 15 watts output
(switchable to t -wat t) , initial trequency
stabili ty comes th rough a zener regula ted
crysta l oscilla tor. High-Q and shielded stages
gives min imal interstage reac tion ... and
there 's an encased low-pass filter for extra
insurance. Ext ra! VSWR bridge and four DC
amplifiers monitor output and g ive instant
automatic protection .

Midland 's Model 13-500 mobile 2-meter transceiver is very full
12-channel capability' Crystals for .16/ .76, .34/.94, .94/.94 Included
15-watt/1 -watt power' Mobile mounting bracket and microphone

10 • CO • July , 1975



iJln 2-meter antenna
for hand-held transceivers

144-148 MHz

This rubber duckie
•
IS one

tough antenna!

When the going gets tough , Hy-Gain 's
flexible 2-meter antenna is the one to have.
So short , it goes where whips can 't.
Continuously loaded for optimum
performance and completely insulated with
a special vinyl coating, it won 't crack or
break, no matter how you bend it. Cannot
be shorted out accidentally ! Designed
with the same care and excellence in
engineering that produces our superb
commercial and mobi le antennas. Whether
your 2-meter hand-held is one of the fine
commercially available units or a beauty
you bu ilt yourself, th is is the antenna that
can go where you go !

Available with three connector types and
tuned for optimum performance:

Order No. 274 SNC or 'snap' fitt ing , fits Tempo,
Wi lson, Ken Product, Clegg and other popular
hand·held z-meter transceivers.
Order No. 275 Accepts SO-239 connector, fits
Drake and Motorola,
Order No. 269 Male screw 5/6 x 32, fits Motorola.
GE, Johnson, RCA Com co and Standard .

For in formation on t ,?e comp lete line of fine Hy-Gain
Amateur p roducts, see your Hy-Ga ;n distributor or write:

•
Hy-Gain Elect ro nics Corporation: 8601 Northeast Highway Silt; lincoln. NE 68507; 402/464· 9151: Tele. 48-6424
Branch Office and Warehouse; 6100 s.pulved. BI\'CI., #322: Van Nuys. CA 91 401; 2131785-4$32; Tel... 65-1359.
Distributed in Canada by Lectron Radio Sales. ltd.; 211 Hunter Street West; Peterborough. Onl. no.

July, 1975 • CO • 11
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For prices and information. contact your local

Hy·Gain distributor or write Hy-Gain.

Hy-Gain Electronics Corporat ion; 8601 Northeast Highway Six ; Lincoln. NE 68507; 4021~6.·9'51 ; Telex .8·~24 .

Branch Office and Warehouse; 6100 Sepulveda Blvd., _ 322; Van Nuva, CA 91401 ; 2131785-.532 ; Telex 65·1359.
Distributed in Canada by Lectron Radio Sale., Ltd.: 211 Hunter Street West ; Peterborough , Ontario.

illn 18AVT/WB
vertical antenna!

80 through tOmeters
For true wide-band performance!
The 18AVT/WB gives you unrivaled omnidirectional
performance with 80 meter capability. Don 't settle
for second best when you can get true wide-band
coverage, superior construction and brilliant
performance in one reasonably priced package.

• Automatic switching on all 5 bands using 3 high
strength Hy-Q traps with extra large diameter
coils for exceptional LlC ratio and high Q.

• All extra heavy duty taper swaged seamless
aircraft aluminum with full circumference
compression clamps at all joints. 50 strong , its
full 25' height can be mounted using only a 12"
double grip bracket on 1-518" mast.

• Recessed coax connector in base.
• Hy-Q traps isolate antenna sections for true 1/4

wave resonance on all bands.
• Top loading coil for 80 meters.
• 1 KW CW, 2 KW PEP (maximum power on 80-1

KW PEP), 52 ohms impedance.
• Total perlormance all the way across the band

with just one setting (10-40).
• No dissimilar metals to corrode and cause noise.
• 5WR 2:1 or less at band edges (10-40).
• Maximum legal power 10-40 meters, low

frequency drift.
• Extremely low radiation angle for easy long haul

and DX contacts, roof mounted with radials or
ground mounted without radials.

• For roof mounting , use 14RMQ Roof Mount!
Radial Kit.

• Wind survival-80 mph.

Order No. 386
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KR2·A
The paddle used in the KR20A,
Single paddle for non- Iambic
keyers. " St raight key" button
conveniently loca ted. cream
aluminum case wi t h walnut
vinyl toP. Size: 2" X 4" X 6",
Weight : 1¥.l: lb.

PRICE SI5.00

KRl·A
Th is is t he paddle mechan ism
used In the KRSO. Requires 6·
14 VOC f or adjustable electro­
magne tic paddle return force.
Ad justable contact spa cinl .
For iambic or ccnventtcnat
keyers. " St rai ght key " but ­
ton . Housed in an attractive
metal else with cream f ront
panel , walnut vinyl top. Size:
2" X 4'" X 6", Wt. 1¥.l: Ibs.

PRICE $25.00

KR5-A
Si mil ar to the KR20A but
w ith out monitor sllnal and
AC power su pply . A I rut
value. For 6·14 VOC cceretton.
Size HWD 2 " X 4 '" X 6" ,
Wellht : I Vz Ibs.

PRICE $38.50

TEN-TEC,IIIC.
SEVIERVILLE, TENNESSEE 37162

EXPORT: 5715 LINCOLN AVE., CHICAGO, ILL, 60648

KR20-A
Padd le has unique pr i nci ple
with excellent feel fOr rhyth.
mfc CWo Characters are self·
complelinl . Bit welghtine is
optimized for normal speeds.
Manu. 1 ke y button conve­
n iently l oc a t e d f or hand
undi ne. Side tone slln" l
Reed re lay . prUl, in ctrcut
boards. 115VAC or 6 t o 14
vee. HWO 2lf.z " X 4 112 " X
81,1..... Wt. 21h Ibs.

PRICE $67.50

PR ICE $110.00

MODEL KR 50
• SUPERLATIYE " f EEL"

5·50 GRMS PADDLE fORCE
• AUTOMATIC OR

MANUAL WEIGHTING
• DIT AND DAH MEMORIES

WITH SEPARATE DEFEATS
• " STRAIGHT KEY" OYERRIDE

fOR QRS DR TUNE·UP
• GUARANTEED fOR lifE

BEARING PIYOTS

A sparkling new keyer with a
host of exci t ing features. A
powerful aid to cleaner, more
art iculate CW that is relaxing to
use and a joy to copy.

The paddle assembly will delight the CW purist
as well as the recent graduate from a bug or
hand key. The superlative " feel" is attained by
a magnetic return force, instantly adjustable to
exactly the right touch for you.

Weighting, the ratio of dit and dah (bits) lengths
to the spacing between them, is either automa­
tically or manually varied. In the automatic posi·
tion, it is programm ed to lengthen the bits at slow
speed for enhanced smoothness and decrease them
as you advance the speed, for highest articulation.
Or, it can be adjusted to a constant value.

The KR50 is versatile. Di t and dah memories are
provided for full iambic (squeeze) keying. Either
dit or dah, or both, may be turned off for opera­
tion as a conventional type keyer. Self-completing
characters at all t imes.

A convenient "Straight key" is built-in for DRS
sending or tune-up. Also an Internal side-tone and
115YACIl2YDC operat ion is provided.

The KR50 is designed to have a permanent place
in your shack for the years, perhaps decades,
ahead. An investment in the enjoyment of CWo

See TEN ·TEC Keyers at these dealers • CALIFORNIA I Quemont , San Jose • M·Tron, Oakland • Henry Rad io, l os
AnRe les • Western Rad io, San Diego • CONNECTICUT I Hah y Electron ics, Hartford • flORI DA I Amateur Elect. Supp ly.
Orlar:d o • INOIANA I Graham, Indianapolis • Van Sickle Radio Supply, Ind ianapol is . Hoosier, Terre Haute . IOWA I
Hobby Industry, Council Bluffs • KANSAS I Associated Radio Comm" Over land Park • Electronics, Inc., Sal ina •
KEN"UCKY I Mobi le Communications, l ouisvi lle • MASSACHUSUTS I Tufts Rad io Uect., Medford • MICHIeAN I
Purchase Radio, Ann Arbor . Radio Supply & Eng., Detroit • Electron ic Distributors, Muskegon • MINNESOTA I Elec·
tron ic Center, Minneapol is • MISSOUR I I Ham Radio Cent er, St. lou is • MONTA NA I Con ley Radi o, Billinu • NEW
JERSEY I Arrow Elect ronics, Totowa • NEW YORK I Arrow Ele ctron ics, BaySide & New York • Harr ison Radio, Farminc·
dale & Valley St ream . Grand Central, New York . Ad irondack Radio, Amsterdam . CFP Ent erprises, Lansing. NORTH
CAR OLINA I Vickers , Du rham • OHIO / Amateur Electron ic Supply , Cleveland • Ken·Mar Industr ies, Allian ce • ARC
Electronics, Columbus • Challenger Electr onics, Middletown . PENNSYLVAN IA I Elect ronic Exch ange, Souder t on . Harn­
Ironies, t revose • SOUTH DAKOTA I Burahardt Amateur Center, Watertown • TEXAS / Douglas Electron ics, Corpus
Christi • Madi son Elect ronics, Houston . Tu cker (T ECD), Gar ll nd • VIRGINIA I Arcade Electronics. Annandale . Rad io
Communications, Roanoke • WAS HINGTON I Amateur Radio Supply, Seattle • WISCONSIN / Amateur Elect. Suppl y,
Mi lwaukee . CANADA I Ray Hunter, Toronto
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ONE NAME
GROWS STRONGER

YEAR BY YEAR

2K... . .
THE "WORKHORSE"

The 2K-4 linear amplifier ot­
tera engineerIng, construction
and features second to none;
and at a price thai makes It
the best amplifier value ever
offered to the amateur. con­
structed with a ruggedness
guaranteed to provide a long
li fe o f re l iable service, it s
heavy duty components allow
It to loaf along even at full
legal power. II you want to
put that strong clear signal on
the air that you've probably
heard from other 2K users,
now Is the time. Move up to
the 2K-4. Fl oor console or
desk model... $895.00

I

I

I

I

- -
I

I

I

I

I

:- .~-_I:
I

I

I

coverage from 80-10 meters. $595.00 Henry off ers a li ne of superb ccm -'
3K.A Superior Quality linear amplifier m erc ial h igh frequenc y amplif iers
for commercial and military use. Two inc lud ing the ax-uura and 1K-4A
Eimac 3-SOOZ grounded grid triodes. Chan nelized Amplif ier. A lso sotld­
three kilowatts PEP input on sse with s tate Vh f and Uh f ampl if iers up to
eff iciencies In the range of 60% . PEP 120 W atts .
ou tput In excess of 2000 watts . Pro-
·d I capable of fur Please call o r write fo r fu ll tectml-VI es a power supp y - . ..

nishing 2000 watts of continuous duty ca l specif ication s . Henry A m pll­
input for AnY or CW with 1200 watts ' t iers are a lso ava ilable at select
output. $1150.00 dealers throughout the U .S .

Ex port Inq uiries invited

14 • CQ • July, 1975

When you buy a Henry Linear Amplltler,
you buy quality, performance, reliability..
all the features that have made Henry
amplifiers world famous . But most 01 alt
you buy the Integrity of the Henry name.

Other brands have disappeared from the
amateur scens...names that were familiar
to all amateurs . Now those com panies
are gone and their equipment Is orphaned.

But one name has grown steadily
throughout the years. Today Henry am­
plifiers stand preeminent throughout the
entire amateur world . . .symbols of the
finest equipment you can buy.

Join the great fam ily of happy Henry
amplifier owners . Treat yourself to the
best.

2K·ULTRA Small , rugged and reliable.
l oafs along at l utl legal power without
even the sound of a blower. Uses the
best components available, Inc luding a
pair of Eimac 8873 tubes. $895.00

TEMPO/2001 Small , rel iable and Inex­
pensive. Two Elmac 8874 grounded grid
triodes, full kilowatt 01 output tor sse,
buttt-tn solid state power supply. anten­
na relay. Internal blower, relative RF
power indica tor and full amateur band





r - - - - - - - - _CLIP OUT AND ORDER NOW - - - - - - - --,

I THIS PAGE IS YOUR ORDER BLANK! I
I ORDER NOW AND SAVE! I

I Specials at Unbeatable Prices I
I ~~ GENAVE, 4141 Kingman Dr, Indianapolis, IN 46226 I
I ~;::=-f HEY, GENAVE! Thanks for the nice prices! Please send me: I
I GTX-200-T Spe~1 I
I D z-meter FM. 100 channels. 30 watts I n lrodu ctory $~A095 I

(incl. 146.94 MHz) Price L""-

I GTX-200 I
I D z-meter FM. 100 channels. 30 watts NOW $ 1 999 5 II was $299.95 (Incl. 146.94 MHz) I
I GTX-IOO I
I D lV, ·meter FM.l 00 channels.12 watts NOW $ 2 1 095 I

was $309.95 (Incl. 223.5 MHz) ii-
I GTX-IO I
I D 2·meter FM. 10 channels. 10 watts N OW $16995 I

was $239.95 (Incl. 146.94 MHz)

I GTX-2 I
I D 2-meler FM. 10 channels. 30 watts N OW $10095 II was $299.95 (Incl. 146.94 MHz) 0iI- I
I GTX·600 I
I 0 s-rneter FM. 100 channels. 35 watts NO W $21095 I

was $309.95 (Incl. 52.525 MHz) ii-

I ~ $ I
I 0 ARX-2 2·M Base Antenna ~ $29.95 $ I:
I 0 Lambda/30 2·M Base Antenna ~ $39.95 $ Io Lambda/4 2·M Trunk Antenna ~ $29.95 $ _
I 0 TE·I Tone Encoder Pad ~ $59.95 $ I'
I 0 TE·II Tone Encoder Pad ~ $44.50 $ I

o PSI·g Port. Power Package (less batteries) ~ $29.95 $ _
I 0 PS·1 AC Power Supply ~ $59.95 $ I
I and the following standard crystals ~ $4.25 each : $ I
I

Non-standard crystals ~ $5.75 each : $ I
(.lIow 8 weeks delivery.)

I For factory crystal installation add $8 .50 per transceiver. Sub-Tota l: $ I
IN residents add 4% sales tax: TOTAL: $-,--,- -,--,-_

I CA residents add 6% sales tax: (minimum order 112.00) I I
I All orders Shipped post-paid within continental U.S. I

NAME AMATEUR CALl _

I ADDRESS CITY STATE & ZIP I
I Payment by: 0 Cert ified Checkl Money Order 0 Personal Check 0 C.O.D. lnelude I
I

Note: Orders accompanied by personal checks w ill require about two weeks to process. 20% Down.
o 20% Down Payment Enclosed. Charge Balance To: I

I 0 BankAmericard # Expires I
L 0 Master Charge # Expires Interbank # I

_____ • Prices and specif icat ions subject to change without notice. _
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The WelMD Micropro­
cessor using o n In tel
8008 CPU, 8 bils X 2K
of memo ry, and de­
signed for cassette,
keyboa rd a nd TV in-

put/outpu t.

The Microprocessor
in the Hamshack

BY DR. ROBERT SUDING,* WPLMD

Fig. 2-The computer Coll-Letter lookup process

Fig. I-The basic co mputer process.
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Output
Name,
QTH,
Add') info.
Bearing

Processes
t . Receive & an­

alize call letter
input from key­
board.

2. Search Call
Table for desired
call.

3. Format name
area.

4. Format QTH
area.

5. Format add'l
info a rea.

Input
Call Letters
Table of calls,
names, etc.

describes a $ 16 pocket calculator too . Really,
from our point of interest it is a complex as­
sortment of logical elements which can take
various input form ats, perform some kind of
processing on these inputs, and deliver a de­
sired output. The basic operation may be drawn
as shown in fig. I.

Let's take an example in the ham sta tion. The
ham wants a name lookup function to be per­
formed. The microcomputer is instructed how
to process the operation. and is given a list of
aU of the calls, names and other relevant data.

( Input • PrOC8'SSll!! ss Output
T H E recent cost reduct ions in ICs and the ter­
rific interest of amateurs in using these devices
is sett ing the stage for the next major break­
through, the computer in the amateur station.
Imagine automatic logging, frequency checking,
voltage checking, name lookup, and unattended
message reception and sto rage. Type a call and
your beam turns toward that sta tion, and a TV
set displays his name, QTH and anything spe­
cial. These th ings aren't dreams anymore. For
considerably less than a kilobuck, you can have
your own microcomputer system in your ham­
shack .

Computers have long been ve ry expensive
devices, available only to the largest of com­
panies. Over the past 5 years or so, the size and
price has reduced so that even smaller busi­
nesses can share in the benefits derived from
automated operat ions. Still , even the cheapest
"syste m" ran around $5,000, so they were not
within the reach o f the amate ur. Enter the
microcomputer ! This device is a single Ie ,
usually, but within it are many of the same
functions that the large full size computers
possess. The cost? Some advert isers are asking
$28 for one of these microcomputer ICs, the
[ntel 8008.

The Computer
So what's a computer? Well . the dictionary

says that it's an electronic machine which per­
forms calculations. Hmm, not much help. That

· 370 South Queen Street, Lakewood, CO 80226



Fig . 3- The computer rotator d ri ve process.
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Obviously, we could include both the ca ll i
name lookup and rotation in a single process­
ing o peration. Fully automat ic rotation would
not be desirable, however. since group contacts
would result in co ntinua l turning .

Other Possible Applications
The microcomputer ca pitalizes o n its flexi­

bility. The inte rna l processing o pe ratio n can be
alte red to suit a nother application. This is re­
ferred to as "programming the computer." Sup­
pose we decide that we want to use the m icro­
computer fo r repeater usage. I really don 't
know too much about repeaters and the ir needs,
but perhaps I can offer some applica tions.

I. Repeater access- T he m icrocomputer is
g ive n a list o f calls who currentl y have per­
mission ( paid thei r d ues ) to use. However,
emergency operation would override. Visitors
would have a limited num ber of accesses.

2. Repea ter logging-Calls, dates. ti mes,
exact freq uency, total usage, signa l strengths,
operational trend analysis.

3. Direct ional Co ntrol- Beaming for mar­
gina l signals afte r omnidirectional pickup.
Beaming to avoid interfe rence in shared chan­
ne l areas.

4. 10 genera tio n and sequencing.
Make poin ts with the XYL ! Reco rd all of

her favori te recipes on a cassette. Use the
micro processo r to ha ndle the recording o pera­
tions as a retrieval controller for selective re­
trieval of data . Suppose she wa nts to make an
entree that uses X XX. She loads the recipe
casse tte, and types retrieve, supper, XXX. The
system checks th rough its recipe cassette and
o utputs the recipe (s) meeting the desired re­
quirements.

The microcom puter also would have many
a pplica tions in SST V picture a nd characte r
genera tion and sequencing. Strange coded key­
boa rds cou ld be used to input characters, and
result in standa rd ASCII outpu t. Special char­
ac ters can be genera ted, as well as d igital m ix­
ing /gene ratio n of video signals.

T est equipment outputs can be sam pled and
logged. A keyboa rd could type in the test point
number, a fter which the test probe would be
att ached. Samples of the voltage, frequency.
pulses, logic levels, etc., wo uld be taken and
stored. Afte r the desired number were taken,
these measurements would then be analyzed on
the attached TV set either numerically or
graphically.

b. Special code converted to Baudot with
speed changed o n transmit.

S. Library lookup for messages functions and
abbreviations.

a . Replace paper tape with $20 cassette
reco rder.

b. Send "Customized" canned messages
which auto-insert the name and / o r call
o f the statio n being worked.

c. Enter a special character sequence to
derive a desired machine functio n.

d . Enter a n abbreviated word and get out
a completed wo rd or even sentences.

Outpul

T urn
rotator.

Processes

1. Decode command
data

2. Co nvert to for­
mat required by
rotator.

Input

T ype
"TURN"

Bearing

The operato r then inputs the call le tters by
typing them o n an attached keyboard. The
microcomputer processes this input by search­
ing its memory files fo r the needed data. When
the needed data is found, the microcomputer
organizes it and outputs it to a TV set at­
tached to the microcomputer. This example can
be written in the fi g. 2 format.

Now we have the information at hand. The
output may then be used to tum the antenna
towards this station. This process uses the pre­
vious output bearing as o ne input and the corn­
mand "Turn" to ini tiate the needed processing.
The output goes to the antenna rotator. Figure
3 shows this process.

Microcomputer RTTY
T eletype is a natural on the microcomputer,

which can replace bu shels of ICs. The ham
could input the output of his RTTY T U to the
micro , inputting the received RTfY to the micro­
computer. From here in , it's wide open!

1. The microcomputer can translate the Bau­
do t to ASCII and output it through a TV type­
wri ter.

2. The microcomputer ca n check the incorn­
ing RTTY for your call a nd only type out yo ur
messages.

a . If unattended, hardcopy can be pro­
duced.

b. T he microcom puter could accept o nly
messages from certain stations.

c. The microcomputer could au to-answer
back " I'm listening:'

3. The microcom puter could accept input at
any speed and return the output at ano ther
speed and/or code.

a . U neven typing smoo thed.
b. 100 w.p.m., etc., sta tions copied on 60

w.p.m . machines by using memory.
c. 60 w.p.m. Baudot delivered to 100

w.p.m . machines.
4 . Non-Baudot machines ca n be used on ham

RTIY. 8 level teletype machines can be used
unmodified.

a . Baudot conve r ted to speci a l code
needed, speed changed, on receive.



Fig . 4-Ba sic desig n of the Microp rocesso r.

Fig . 5-Programming hierarchy.

Perform an operation only if a certain con­
dition is met.
\Vait until something happens.
Sample a certain input port.
Put some data a t a specified output port .
The programmer utilizes the computer to

control the sequence of operations which must
take place for a function to be correctly per­
fo rmed. He keeps the " Input, Processing, and
Output" chart in mind, and then figures out all
of the logical needs of a correctly ope ra ting
system. If he has not included all, or has in­
correctly specified one or more, the program
has "bugs,"

Several methods are possible for " progra m­
ming" a computer, arranged in a hierarchy as
shown in fig. 5.

Talking to the Computer
Trouble is tha t humans find it very diffi cult

to communica te effective ly with only "0 & I" as
the extent o f thei r vocabula ry. A simpler (to
humans) way was devised using some standard
abbreviations which would eventually result in
the same operation. M o ve B, A would be a
sa mple command to place the character that is
now in register A also in register B, if assem­
bier language were to be used. Unfo rt unately,
the dumb compute r doesn' t understand assern­
bier, so the manufacture r of the computer pro­
vides a special program (in machine language )
which allows the computer to accept the as­
semb ler language a t one of its input ports, and
afte r suitable modificat ion, reduces it to the
needed n's and I's. F inally the assembler lan-

End User Language

!
Functional Language (Fortran,

Cobol, Basic, RPG , etc.)

!
J\l acro Language

!
Assembler Language

!
Machine Langua ge

At the bottom is machine language, at the
top, end user language. T he mach ine is o nly
able to direct ly respond to coded bit streams.
T he only thing it may understand would be
I J00 I000, for instance. This would tell it to
place the character that is now in register A
also in register B. Machine language program­
ming consists of building a sequential stack of
these instructions, each looking like a block of
O's and f 's, and then telling the C PU to start
at the top and have at it.
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Mi-=ellaneous
clocking and control
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CPU

:__• :- _ , OutPUl
(<Anlral Processor Unit)

I_,

An ex tended calculator func tion has been
built which uses one of the new high power
calculator chip sets, the Mos Technology 2529 ,
plus the programmable capabilities of the micro­
computer. A complete formula needed for a
design of some ham gear could be inputted.
Test measurements could be mathematically pro­
cessed and plotted.

As you can see, you are lim ited only by your
imaginat ion as to what you might do with the
m icroprocessor in the ham shack. I would sug­
gest that you think of other applications of the
ham microprocessor and send me a copy of
your ideas as the basis for a future article on
more applicat ions. I would suggest that you put
your ideas in the format shown in figures 2 and
3 which emphasize the general processing needs
much better than the traditional computer flow
charts.

The Microcomputer
The basic design o f the microcomputer is

usually a single IC called the C PU. Attached to
this IC are a nu mber of ICs which provide in­
put, output, memory and control functions as
shown in fig. 4.

The C PU is the obvious heart of the process.
All computers work with some kind of numer­
ical representation of the "outside world."
These numerical representa tions a re selected,
ignored, combined, re-sequenced, modified, etc.,
under some kind of contro l by the operato r,
genera lly in the form of a sequence of opera­
tions, called a pro gram. Inside the C PU are
registers for tempora ry storage of da ta being
worked o n by the microprocessor. Another
CPU unit is the ALU (Arithmetic Logic Unit )
which performs such operations as add. sub­
tract, move, invert , compare, etc., on a piece
or pieces of data. The CPU is able to keep
track of what is and was happening, and under­
stand seve ra l dozen different types of instruc­
tions which may be sent to it.

Some samples of instructions might he :
Add I to a number in a certa in register.
Subtract 1 from a nu mber in a register.
Put a number into a certain memory location.
Compare one number with another.
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PC boards used in the
W0LMD Micro p roce s.
SOT. left to right, from
the top : TV Readout
board, Output board,
Memory board 1, Me­
mory boa rd 2, Cantrall
Cossette boord, Input
board, Intel 8008 CPU

boo rd.

guage replaces itself by the new program, and
the computer is ready to operate .

Assembler isn' t the easiest thing in the world
for us mere mortals either. Various systems
have been built which avoid all the little
"Mickey Mouse" steps, and combine them into
a logical block of operations viewed as a corn­
plete set, called a "macro." For instance a
complete "macro" might be "Read DVM ." This
macro would have in it all of the trivia in as­
sembler. which would result in the machine
la nguage to read th e BCD input lines, conver t
to binary, co mbine/ process, output to CRT,
and stop. This build ing block structure is as­
sembled in many differe nt combinations Tinker­
toy fashion as the program requires to fi t the
application.

Several other programming systems are in
popular usage such as "Fortran," "Cobol,"
"Basic," "R PG.·· etc, These operate in a man­
ner nearer to the human thought process. The
computer program mer again writes out the
sequentia l steps. but this time it is by functional
steps from the human viewpoint. rather than
the machine viewpoint. The programmer might
write :

A = 300
B = 5.3
C = A X B
Print C
END
RUN

The language compiler takes the program­
mer's input and reduces it to machine language.
The "RUN" instruc tion tells the machine to
start solving the problem, and the answer 1590
is printed on the computer's output device.

The microprocessor too has its hierarchy
of languages. However, there is some problem
with the higher levels. They cost lo ts of money
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to develop or buy-even more than the rest of
the microprocessor. Since extremely complex
fu nctions arc not needed, machine language, or
perhaps better. macro-machine language would
be the best answer for the ham .

In the macro-machine language. the ham
programmer is a Tinkertoy builder, combining
various pretested modules into logical units in
the sequence needed for proper machine ' opera­
tion. Which brings up some interesting ques­
tions: How do you load in the instructions, and
where do they go in and get going when got­
ten in?

The most basic method of entering data or
instructions into the microcomputer is to have
a select number of toggle switches which can
be set to the desired code. Another set of
switches is set to an address in main memory.
Pressing a "Load" button changes the da ta at
the selected memory address to the new desired
data. It's a tough way to work, since all data
and locations are in binary. but it certa inly will
work. Keeping all of those O's and f 's straight
is the problem. remember. Several possibilities
exist to improve the situation. Sets of positions
arc combined to be either base 8 (octal)-3
switches, or base J6 (hexidecimal)-4 swi tches.
Each has its proponents; I use Octal. Since
most of the microcomputers are 8 bit machines,
hexidecimal data notation results in only 2 hexi­
decimal digits per address to remember. Well,
it helps a little. But not too much. An obviously
much easier way is to have prebuilt programs
which can be automatically loaded into the
microprocessor's memory. This can take place
by using either paper tape. punch cards, mag­
net ic tape. or magnetic discs. Perhaps the best
present method for the cost and complexity­
conscious ham is cassette magnetic tape, the
method used at W~LMD.

[Continued on page 71]
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Homebrewing

BY BILL D EWIT T ,* W2DD

True

The

Essence

of

I HADN'T seen Benson in years, but last week
1 recognized him immediately. Gray hair,
nearly white , a few wrinkles a round the eyes,
but yes, it was Benson a ll right. The underslung
pipe billowing small clouds of Prince Albert
clinched it.

Benson was the ham who gal me started, and
there he wa s sta nd ing in the same line at the .
New York Customs Office . I finger-ta pped a
" Hi Benson" on my brief case and OU f lon g
interrupted friendship was renewed . \Ve covered
the happenings of thirty odd years over a drink
of two before I had a chance to ask him about
a remark made by the Customs man.

" I can't resist asking," I said. "just wh at the
devil that Customs character meant when he
referred to the smallest shipment of copper ore
he 'd ever seen?"

Benson's face lit up with a wry grin, and a
double-bi llow of Prince Albert smothered me.
" Bill," he sa id, " it was on J anuary 1st a year
ago that I ran across an old log book fro m the
20s, The pages were loose in the cover, but the

' 2 1J2 Turk H ill Road . Fairport . NY 14450.

pencilled records of statio ns heard and worked
were clear enough. So were the diagrams of my
very first receiver and transmitter- and notes
on the length and he ight of my antenna .

"welt get to the copper a re, Bill," he said .
" But th at o ld log book with the notes and the
circuit d iagram got me thinking about the slider
type tuning coil, and the ga lena detector. A single
headphon e, I reme mbered, was all that I could
afford in those days. It was a ll so simple .

" I wound the tuning coil on a Mo ther's Oats
box, fixed up a slide r and made a n r.f. by-pass
condenser t our of tin fo il spaced with old glass
photographic plates . The detector was a piece
of galena in a holde r with a spring-wire 'ca t
whisker' to find the sensit ive spot. Everything
was connected up via some brass binding posts
on the bakelite panel.

"But then, Bill, while I was still looking at
the old log, it suddenly ca me to me that 1
really hadn 't home brewed anything! It was my
conscience spea king .

"O h corne on Benson," 1 said, "You've been
t Note for younger generation : Condensers are
now known as capacitors.
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ment I th ink 1"11 be ready for the first 'pou r'
wit hin six months at the outside. The bar mill
and wire dra wing mach inery is very slow on
delivery, but a li ttle curnshaw may speed that
up. I should be able to draw over 600 feet of
=24 wire by the end of th is year. The insulated
stuff will just have to wait."

" Benson," I said, " just when do you think
you' ll fi nish up your tru ly homebrewed crysta l

t ? "se .

He smiled and rapped his underslung pipe on
the edge of the table. " BiII," he said, "it's going
to be a few years. I don't have a source o f tin
yet, but I have a Bolivian ham friend \\:ho's
trying to help me. I was going to subst l t~ te

a luminum for the tin foil, but that seemed in­
tellectually di shonest. I don't think tha t galena
will be too difficult to find, a nd alloying the
copper to make the brass is easily done accord­
ing to books on metallurgy. I think I can get
the zinc a long with the t in. Perhaps I can coat
out a slab of bakelite in an Adul t Educational
program. That leaves the co re for the coil,
and the head phones.

"Last week I worked a K4 who has a stand
of pines he'd like cut down, but I'm getting
worried about the cost of the macerat ing ma­
chine to make the pulp. Sulphite seems plent i­
ful , so my biggest problem may turn out to be
meeting EPA standards for discharge into th e
sewer. I figure that the paper machine should
be saleable a fter the project is complete-along
with the othe r heavy equipment.

"My time goal for the whole project is just
under 5 years, and maybe I'll have to fud ge on
the head phone to make it ,"

Well. I just sat there and basked in reflected
glory. I had always ad mired Benson, but now
the sheer brilliance of his approach to the True
Essence of Homebrewing gave me a feeling of
inner pride. ~t y early days idol had become my
latter day guru!

Of course, I was a little amused too. You
see, Benson never asked m e what I was doing
in that Customs Office line. I could have told
him that I was picking up a small box of ger­
mar. ium o re that I had chipped out o f a cave
in Yugoslavia earlier in the year. Judging from
a first look a t the ava ilable patents, Bell Lab
Journa ls. and recent co rrespondence wi th Texas
Instruments. I should be able to perfect my
doping techniques in a year or so--but my
work on Homebrewed CCDs§ will be con­
tingent upon getting some lab assistance on the
spec tra lphotoelectric response of the source
material I found while sea rching for Mode 2
selenium. I wish J could get Benson to help me,
but J have a feeling that he's going to be just
too busy. •

§Note fo r older generation : CCD means a
charge coupled device, OK?

;k COA/OEII.rER-HEAO/i()i/E

I _-.:C::h'::YSTAL PET
f- ~

Sf /DU
TVA/EO

C.OIL

made me cringe wi th shame. I knew that I just
couldn' t go on as a Pseudo-Homebrewer!

" Bill, I wanted to make a new start. I knew
that unl ess I personally wre nched the basic
materials from Mother Earth and converted
th em to the necessary form s for ham radio
use, I could not represent myself as a true ham.
It dawned on me that I should go right back to
that crystal set and realty homebre .... it.

"Wire. I thought, you can't do anything with­
out wire, 1"11 start with copper ore! \Vell Bill,
you have no idea how tough it is to find copper
ore th at is not on a staked claim. A Chilean
ham gave me a tip on an abandoned mi ne in
the Andes. I had a passport with in two weeks.
After a quick fl ight out o f New York I reached
the mine location by helicopter. Packing the
ore out on burros was no problem for the
natives, but lack o f procedural knowledge re­
garding customs regulat ions and shipping has
been time-consuming, Trucking the o re from
the ship to my place at Altamont is quicker
but more expensive than rail sh ipment. If m y
lawyer can obtain a delay on the neighbors'
wri t to stop installation o f the refining equip-

homebrewing all your life!"
"No:' Benson replied , " I'm serious. I have to

admit that although I have de signed every fea­
ture of every piece of gear that I have used all
these years, the parts were always made of
directly useable materia ls. The metals, the
dielectrics, the forms-everything!

" It was as if suddenly the True Essence of
Hom ebre w ing had been revealed to me. I was
tra nsfixed by the shock of reality. The feelin g
of guilt engendered by the enjoyment of equip­
ment whose every element I had not derived
fro m its earliest form out of the earth was
overwhelming. I thought---even that very first
crystal set was not truly homebrew!"

"It was a shock to th ink that I bough t the
wire. I didn' t mine the copper ore, refine it,
convert it finally to size =24 wire. The though ts
came rushing-I'd never made any glass, m ined
any ga lena , or zinc ( to be added to the copper
to make the brass for the binding posts) : and,
I'd never mined any tin, nor used Dr. Baek­
lands formula to make bakelite panels. The
thought of the commercially made headphone
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Fig. l-Schematic d iagram of the modified 10.7 MHz i.f. filter po rtion of the Heath HW-202 2­
meter f.m. transceiver. The addition of a third ce ramic Lf. filter (FLlo, ) and a .56 pf ceramic
ca pacitor provide enough reduction of the i.f. bandwidth to e li mina te severe adjacent channel
inte rference. FL10 ) is Heath port number 404-535 ($6.55 from Heath>; the .56 pf capacitor is

Heath part number 28-3 ($.15 from Heath>.

-
•
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510FL

\\. ·'l

clean and linear, i.e., narrow band came out
narrow; wide band came out wide. To even be
more bothersome to me, it uses high power and
the antenna is seve ra l hundred feet in the air.

Reviewing the HW-202 schematic diagram, it
became apparent to me that adding an additional
filter (now called FL IO:\ ) would narrow the pass­
band skirts and thus reduce the receiver sensi­
tivity to adjacent channel interference. Not
knowing exactly what was in the filter and to
preserve circuit symmetry an additional capaci­
tor. 0.56 pf was added as shown in fig. I.

The entire mod ification took less than 2 hours
to implement , with most of the time devoted to
figuring iut where to place the components . The
new filter and capaci to r were mounted above
the HW-202 receiver ci rcuit board standing up
on their leads. Small pieces of insula ting tubing

New componen tsr·_·_·"
Fl • FL:: • >OJ , ... ""

1 ! :-- --- I I, 1C;~, 1C~~f
+! i r

6 PI

i, ,, L_____ J-- --,,

C...
470

----l

,--

r--
I T101,
I
I
I
I

BY LEONARD DUSCHENCHUK,* WA2KHK

2-Meter FM Transceiver

HW-202

of the Heath

L IVING in the Long Island/ New York City
a rea with the many 2~meter repeate rs in use
co uld be troublesome. particularly j f an adjacent
repeater is only 15 kHz away. Just such a situa­
tion existed a t my QTH and with more and more
repeaters go ing into operation I'm sure o ther
areas of the country are also affected, especially
in metropolitan areas.

The specifieations on the Heath HW·202 2­
meter rig, wh ich I use, list the 6-db nomina l
bandwidth as 22 kHz. T his was much too wide
as every time the adjacent repeater keyed up it
would break squelch a nd be audible . Depending
on the bandwidth of the keying station the signal
would either be intelligible or just garble. I
might add the interfering repeater station was

' 255 Stewart Ave., Bethpage, NY 11714.

Modification
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Fig. 2-Receive r ci rcuit board shown from foil side. (A) Before modification. (8) Foil is trimmed a s shown
a nd new holes d ri lled . (e) New filter a nd capacitor are mounted on compone nt side of board and wi ring

is completed a s shown.
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146.765146.755

Frequencv (MHz)

146.725 I 146.735

146.730"

1

NOTES:
"Desired repeater frequency.

""I nterfering repeater frequency.

Fig. 3-Typical befo re a nd afte r overall response
curves.

3

I might add that a signal generator tuned to
the adjacent repeater channel ( 15 kHz away)
does not move the meter pointer at all. A signal
10kHz off our repeater channel indicales a 1 on
the meter. With the squelch control set normally
(receiver just quiets ) I cannot hear the repealer
when the station identifies itself unless the
squelch control is advanced so that it is in the
noise region. Under these conditions, I can see
my signal strength meter move only when the
wider f.rn. boys corne on the adjacent repeater.
An occasional click is heard on extreme audio
peaks, but advancing the squelch control slightly
elimi nates all clicks. It's now a pleasure to
listen to our low power repeater without the
annoying garble I had before, and for a cost of
less than seven dollars you can't go wrong. See
you on the repeate r. •

Step-by-step Modification
I- Remove 4 nuts securing receiver circuit

board to chassis and disconnect short lead to PA
circuit board. Tu rn over circuit board to foil
side.

2- Using Xvacto knife cut foil between FL10 1
and FL IO '2 approximately 1,4 in. as shown in fig.
2(B) .

3- Cut rectangular area in ground foil 'Is"X
\4 " as shown in fig. 2( B).

4- Cut out foil approximately lis " dia. in area
shown.

5- Drill 3 holes (#70) v'o" apart as shown in
ground foil cutout.

6- DrilJ 2 holes (#60) in ground foil Vs"
apa rt as shown, for capacitor.

7-Place thin tubing (;I6" long) over each of
the three filler leads and insert leads in their
respective holes.

8-Solder the center lead to the ground foil.
Scrape coaling on foil prior 10 soldering. Cut
lead as necessary. See fig. 2(C).

9-Solder the two outer leads to the ends of
the cut foil.

IO--Insert capacitor standing up through the
two holes provided.

l l -Solder one capacitor lead to the ground
foil : connect the other lead to the foi1lead going
to F L101 as shown.

12-lnspect for no solde r bridging. Replace 4
nuts and reconnect the sho rt lead to PA board.

Performance
A typical before and after fi lter response

curve is shown in fig. 2. A signal generator and
a frequency counte r with I kHz resolution was
used and the front panel signal strength meter
was used to measure output levels. These curves
can probably be taken as typical,

were placed on the filter leads to raise the filter
can above the circuit board, thus allowing for a
slight ro tat ion of the filter and permitting the
circui t board retaining nut to be replaced.



The Function

Generator
BY HANK OLSON,· W6GXN

T HE funct ion genera tor as we know it today
did not exi st until rel atively recently in test
equipment history. While there have been num­
erous sine wave generators and a fair number
of square wave generators available as pieces of
test gear. it was not until the mid-60's that a
single generato r combining sine, squ are, and
tr iangular outputs was marketed under the name
"Function Generator." The original function
generator by Wa\.'t'uk was immediately siezed
upon by engineers especially servo engineers­
as a compact answer to their audio and subaudio
testing needs. Although Wavetek is still a major
producer in the fu nction genera tor field, several
competitors market these piece s of test equip­
ment , and function generator kits a re available
from Heathkit t and South West Technical Prod­
UCIS§. T he Heathkit IG ·1 271 at $1 14.95 and the
South West Technical Products #205·C at
$39.95 represent low cost ki ts ava ilable for those
who would do their own constructio n, but want
a fi nished unit.

· P.O. Bo x 339, Menlo Pa rk, CA 94025.
t Heath Kit Compa ny, Benton Harbor, Michigan
49022.

§South West Tech . Products, 219 W. Rhapsody,
San Antonio, Texas 78216.

The front panel of the funct ion generator contains
all necessary operating controls. At the top left is
the Function switch, with the Fine Freq uency pot
a nd Minimum Freq uency switch to the right. Along
the bottom row are: O n-Off push-button switch/
pilot light, D.C. Offset pot, Synch Output con-

nector, O utput level pot and Output con necto r.

26 • CQ • July, 1975

Top view of the function generator shows the un­
crowded inte rio r with the power supply constructed
alo ng the rea r' of th e chassis. The Raytheon
RC41 94TR regulator is mounted ta the chassis just

forwa rd of the power transfo rmer.

For those interested in constructing their own
fu nction generators from scratch, the re are
several application notes available from the
semiconductor manufacturers on how to build
fu nction generators around the I.C: s and other
devices that the y make. An application note by
Motoro la (AN5 1OA) 1 is one of the basic such
technical papers on function generators. This
technical paper supersedes the earl ier AN510
(which had a few printing errors in the circuits)
and shows how conventional components such
as op amps, vo ltage comparators, and diode
switches can be combined into a fu nction gena
erator,

A later application note by National Semicon­
ductor a lso shows a funct ion generator built of
convent ional op amps and other standard I.C : S.2
The circuit in this applica tion note is unusual in

1BolOS, R ., "A Low-Cost, Solid-State Function
Generator," Motorola Application Note AN­
51 0A, July 1971.
2Dobkin, R ., "Wide Range F unction G enerator,"
National Semiconductor Application Note AN­
115, July 1974.
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A second I.C . manufacturer. Exar, has a
couple of monolithic fun ction generato r chips.
The XR205 and XR2206 are these I.C.'s. The
later XR2206 is the I.e. recommended for new
deslgns.a This I.C. is the one tha t has been
chosen, around which to construct the function
generator described here. The choice was made
on the basis of the sine wave purity of the
X R2206. which in the autho r's lim ited experi­
ence was the best fun ction generator I.C . tried.

T he circuit of the function generator, bu ilt
around the XR2206, is shown in fig. 1. whic h
shows the signal po rt ion, and fig. 2 which shows
the regulated power supply section. Since the
XR2206 is a special purpose I.C., the circuit in
which it is used follows the connection recom­
mended in the XR2206 specifica tion sheet. to a
great degree. In thi s circuit ±6 volts is used to
power the I.C. so that the output waveforms

:" G rebene, A ., "Generate Waveforms with a
Single I.C.; ' Electronic Design, Sept. 13, 1974,
p. 132.

Fig. I-Schematic diagram of the waveform ci rcuitry of the function genera tor. All capacito rs are in mf
unless otherwise specified . All resistors are Vz w , or less.

that the function generator is designed to have
a single sweep of the frequency control pot vary
the output frequency from 10 Hz to I MHz (five
decades ) . For the average user. this would prob­
ably mean that a io-turn pot should be used for
frequency control. This application note provides
a P.C. layout which simplifies construction ( in­
cluding power supply).

There a re a t least two companies that make
specia l purpose I.C.'s that a re specifically de­
signed as function generators. Intersil makes the
8038 which has been relatively widely used by
authors in the ham-experimenter magazines as
the basis of construct ion a rticles.3 ,4 The IntersiJ
8038 is also the I.C. used in the South West
Technical Products # 20S-C kit.

3Leon, G .; PaUl, J.; and Rico, L., "Build the
Super Audio Sweep Generator." Popular Elec­
tronics, Oct. 1973, p. 29.
"Megirian, R., " Integrated Circuit Fun ction
G enera tor." Ham R adio Magazine, June 1974.
p. 22.
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Fig. 2-Power supply for the XR2206 function gene ra to r. All capacitors a re in mf.

will have thei r average value near zero volts.
That is, the waveforms swing both positive and
negative. Relat ive to this po int, there is an op
amp-buffer stage that amplifies the output of
the XR 2206, which has a variable d.c. offset.

Underchassis view of the function gene ra tor. A
single piece of perf board mounts most waveform
a nd voltage regulator circuitry with the exce ption
of the coarse freque ncy dete rmining capacito rs,
which a re mounted on thei r a ssociated switch, a nd
the va rious contro ls. On the rear edge are a fuse

post a nd the square wa ve testpoin t connector.
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With this offset control one may adjust the aver­
age va lue of the waveform to be any arbitrary
plus o r minus value within the range of the op
amp voltage swing capability. This op amp­
buffer stage has an 80 output impedance; a 430
resistor is placed in series with the buffer so as
to match fifty ohms. The maximum voltage ga in
of the op amp-buffer stage is eleven; the buffer
stage is included inside the operat ional feedback
loop.

A simple differen tiato r, emitter-fo llower has
been added to provide positive-going impulse
output at the "sync" output, co rresponding to the
positive going zero-crossing ( fo r no d.c. offset )
of the waveform. T his sync impulse is less than
0.5 Jlsec, and about 1 volt level. It is oflen d iffi ­
cult to see o n the scope especia lly a t lower f re­
quency repetition rates, but it does provide a
solid sync signal for a 'scope.

Because the square wave output (pin # 11) of
the XR2206 has a much larger output impedance
than the corresponding sine and triangular wave
outputs, it is buffered by a simple emitter-follow­
er. T his emitter-follower consists of Q: and a IK
resistor. T he square-wave and triangular wave
lines to the function switch each have a series
variable resistor to reduce the co rresponding
waveform level to be equal to the peak-to-peak
level of the sine wave output.

T he regulated power supply uses two of the
newer Raytheon RC41 94 du al regulator Le o's.
The RC4194D, (U,) is in a dual-inline package

[Comin lled on page 7 / ]
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Fig. 2-0peration of 80 meter d ipole on 20
mete rs compa res fa vorably with operation of 20
mete r d ipo le. The ha rmonic of the 80 meter
loaded dipole fa lls ve ry close to 14.0 MHz, as
shown by the s.w.r. plot. This simple antenna, then,
provides a choice of 80/20 or 40/20 meter opera­
tion by the use of eithe r traps or loading coils. Not

bad fo r a simple 55 foot long antennal

Fig. I-The .40-20 meter trapped, two-bond
dipo le. A l -to· l ba lun is placed at the feed­
point. Dime nsions o re given for resonance ot
7.25 MHz and 1.4.1 MHz. If the tuned traps
(l ,-C.) a re re moved and loading coil II substi­
tuted in each cose, the a nte nna is sha rply reso­
ant in the 80 mete r band, As this orticle e xplains,
the 80 meter loaded dipole is a lso resonant on
20 mete rs. The 20-.40 meter tra p consists of a 9
turn coil, 2'hu diameter a nd 1'hu long wound of
::12 wire (B&W 3905-1 , or equiva le nt) in shunt
with a 25 pf, 7.5 kv ca pacitor (Ce ntra lab type
B505), The trap is self- resoncnt a t 13,9 MHz. The
80 meter loading coils (l l ) are 38 tu rns, 3" di­
a meter, 10 turns per inch of '::1.4 wire. The coils
are trimmed for resonance at the desired 80
mete r ope ra ting freque ncy. Bandwidth is about
40 kHz. The ma tching coil (l .) consists of 12
turns, 6 turns per inch, 11,.4" diameter of # 14
gage wire . l . is trimmed, a turn at a time, for
best s.w. r. at resonance on the 80 meter band.
Antenna will also work well on 20 meters, as

described in the text.

"T ha t was a first-o rder guess," I replied.
"Sixty-three microhenr ies is more nearly cor­
rect. T he number o f turns in the loading coils
determined actual antenna reso nance. and the
number va ries by about six turns in each co il
from one end of the ba nd to the o ther. But
you distract me. Let's get back to 20 meter
operat ion of the 80 meter a nte nna.
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- 48 Campbell Lane , Menlo Park, CA 94025.

BY W ILLIAM I. ORR,* W6SAI

"you fox y fellow: ' exclaimed Penderga s~ .
" You d idn't tell me everything about the m ulti­
band dipole that you described in the June
issue o f CQ. " You a re holding th ings back:'

"Well, there is more to it," I admitted. "The
design I described was a center-fed an ten.na
having an overall length of about 55 feet. 10­

el uding the insulators ( fi g. 1) . The antenna
wire was broken at point s equid istant from the
cente r for the inclusion of matching networks.
With a pair of tu ned traps, the antenna p~o­

vided resonan ce on 40 and 20 meters. and with
a pair of loading coils ( La) the an tenna pro­
vided opera tion over a narrow segment of the
80 meter ba nd .

"Since the antenna is quite small compared
to an 80 meter dipole , the impedance at the
feedpoint in the ce nter is quite low and some
form of matching network is required . A sim­
ple matching coil ( L,) placed ac ross the an­
tenna feedpoinr does the trick. bringing the
impedance th at the balun and transmission line
' look into' to about 50 ohms.

"When the traps are used, the opera tional
bandwidth, that is, the bandwidth between the
2 to I s.w.r. point s, covers the 20 me ter band,
and covers about ha lf o f the 40 meter band.
For 80 meter operation the bandwidth, under
the sa me co nditions, is about 40 kl-lz."

"T hat's right: ' interrupted Pendergast. "All
this information is discussed in your June
article, in detail . But I understa nd tha t it. is
possible to achieve good 20 meter ope ration
with the 80 meter loaded dipole. Is th at cor­
rec t? You didn' t mention that in your article:'

"No, I didn't mention it, and yes, you are
correct ," I replied .

" Interestingly enough , the 80 meter loading
coils act somewha t as high impedance r.f.
chokes at 20 meters, provid ing a n excellent
degree of isol ation betwee n the outer tips of
the antenna and the inner, 20 meter dipole
port ion. The co il is about 63 microhenries. . .."

" Your June a rt icle said ~o microhenries,"
sa id Pendergast stiffly.

an ennas



it looks as if the loading coils disturb the reso­
nant frequency by only about 100 kHz. That's
not bad.

"You'll note that the slope of the two s.w.r,
curves is nearly identical, so the bandwidth of
the two antenna types is just about the same,"

"Was the 80 meter center impedance match­
ing coil left in the circuit for 20 meter opera­
tion'}", asked Pendergast.

"Yes," J replied . " J saw no reason to remove
it. As you ca n see from the s.w.r. curves, the
antenna exhibits a good s.w.r. curve on 20
meters. The little center matching coil doesn't
affect 20 meter performance to any degree."

I reached up to the high bookshelf and took
down a bound volume of QSTs. "He re's an in­
teresting article by W4JRW in the April , 1961
issue of QST." I sa id . " It's entitled 'M ultiband
A men nQS Using Loading Coils.' The autho r
describes a loaded 80 meter anten na that also
resonates on 40 meters. He claims the idea is
an old one, being described in the Bureau oj
Standards Circular C74, Radio Instrum ents and
AIeasurements, published in 1924. The circular
describes loaded antennas and states that 'the
harmonic frequencies are no longer integral
mu ltiples of the fundamental, as in the case o f
the simple ante nna. '

"W4JRW took that idea and used high in­
du ctance loading coils-a-about 120 microhenries
-to make up a two-band dipole for 80 and 40
meter operat ion. He hinted that using "various
lengths of wire" and ' 'va rious values of coils"
that antennas could be built for 80 and 20
meters, 80 and 15 meters and other such com­
binations:'

" Did he show any designs of tha t type?"
asked Pendergast.

"No:' I replied. "And 1 must admit I had
forgo tten about the article. I o nly remembered
it aft er 1 had tried the loaded 80 meter dipole
on 20 meters. Then a bell rang, and I spent an

Fig. 5-The d isappearing antenna of WA3HOU.
By means of a clever hoisting mec hanism, WA3­
HDU Jowers his beam below rooftop when it is

not in use.
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Fig. 4-The rotary beam antenna of WA3HOU.
Ttibander beam and rotor are mounted a top the
mast, all set to work OXI But wha t if a neig hbor

complains the ante nna is an eyeso re?

10 W ~ ~ ~

Antenna input impedance (o hms)

Fig. 3-lnductance of center impedance matching
co il as a function of an tenna input impeda nce.
Start with maximum inductance in the coil and
short out a turn at a time until lowest value of s.w.r.

is ach ieved on the tra nsmissio n line.

"The loading coils, as I have said, ac t as
rJ chokes on frequ encies higher than antenna
resonance, and at some higher frequency, per­
mit a second resonance to occur. The point of
seco nd resonance is a function of coi l induc­
tan ce and the length of the inner sections of
the dipo le. In this case, the inner sections were
intentionally cu t for 20 meters. Now, if the
loading coils reall y act as r.f, chokes at 20
meters. you do in fact have a 20 meter dipole.
And the s.w.r. measurements tend to prove just
that (fig. 2 ) . Here's a s.w.r. plot of the 20
meter dipole with the end sections disconnected
and a plot of the operation of the 80 meter
loaded d ipole on 20 meters."

Pendergast looked closely at the sketch. " It
looks to me as if the second-order resonant
frequency of the loaded 80 meter antenna falls
very close to 14.0 MHz," he stated.

..It certa inly does: ' I replied. " By itself, the
inner, 20 meter, portion o f the antenna has a
self-resonant frequency of about 14.1 MHz. so

2.0 _--._- --, -- --,..
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Fig . 6-l nside t he g arage the secret is ex­
posed. WA3HDU has a pe riscope a rrangement,
driven by a cable and a winch. The ma st is a sec­
tion of 2" diameter a lumin um tub ing and the
vertical tra ve l is about 7 feet . A bushing in the
ceiling of the garage and another in the reef
steady the ma st. Anti-rotation pins are built in the
mast in the exte nded and retracted positions to

prevent the mast from turning.

,
•
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impedance at re sonance was about 20 ohms:'
"Well," replied Pendergast, " In any event,

it seems mu ch lower than 50 ohms, at least up
to he ights approachi ng 0.2 wavelength, and
that's over 50 fee t."

"That's right," I said. "And the simplest
solut ion to this little problem is to place a
matching coil at the center of the dipole, right
across the feed point. All that needs to be done
is to adjust the turns in the co il for the lowest
value of s.w.r. on the transmission line. This
is a simple fo rm of Lcnetwork, as I discussed
in the June CQ anten na column. My discussion
applied only to the compact, loaded dipole, but
the impedance matching scheme applies equally
well to the full -size dipole, as its input im­
pedance is still quite low. because of its low
height, in terms of wavelengths."

"The solution is very simple. Place an im­
pedance matching coil across the center of the
dipole and adjust the number of turns in the

hour Or two looking through back issues of
QST until I found the W4JRW article. So I
gue ss I sort of re- invented the wheel."

"Well, that's inte resting," said Pendergast,
suppressing a yawn.

" I guess W4J RW beat you 10 the punch."
"Yes:' I admitted. "Great minds think along

the same channel ."
" In any event;' said Pendergast, " Between

you and W4JRW, it has been proven that a
loaded dipole can be made to work o n two
frequencies and that by proper placement and
size o f the loading coils, the two freque ncies
can be any two high frequency amateur bands,
such as 80 and 40 meters, 80 and 20 meters,
or the like."

"That's right: ' 1 repl ied. " I suggest you ob­
ta in the April, 1961 issue of QST and read the
original a rticle. There's a lot of food fo r
thought in it. It may be possible to make up
a compact, 80 meter beam-or to make a 20
meter beam work on 80 meters- by using th is
principl e. Perhaps some sma rt lad will carry
these little experiment s further."

"Any remarks you would care to make about
the center loading coil?" asked my friend as
he made qu ick, pen cil sketches in his notebook.

"Well," 1 replied , "T his is a good match ing
scheme which is not well known among ama­
teurs, alt hough the idea is used every day in
commercial practice. Take the case of the usual
80 meter dipole, or inverted-V antenna. In
most cases, the antenna is quite close to the
ground, in terms of wavelengths of height. A
typical 80 meter dipole may be 30 feet in the
a ir. That's equivalent to an electrical height of
only 0.115 wavelength. At that low height the
feed point im pedance could be as low as 10 to
15 ohms, depending upon ground conduction.
The fellow tha t erects an 80 meter dipole at a
reasonable height , then, finds out that the s.w.r.
curve on a 50 ohm transmission line is terrible.
At resonance, the s.w.r. could be as high as
5 to I, and it becomes even worse off-reso­
nance: '

Pendergast sniffed . " I have an 80 meter di ­
pole about 40 feet high and the s.w.r. at reso­
nance is about 1.5 to I. I cut it for 3800 kHz."
He paused a bit, then sa id, " I'll have to admit
that loading it up is a tricky process and when
I operate off-frequency, the loading on my
transceiver seems very odd to me: '

"Could be:' 1 ad mitted. 'T he feed-point im­
pedance figures given for a low dipole are
either computed, o r measured over a perfect
ground. In a real -life situation, with an irn­
perfect ground, and with nearby conducting
objects, such as telephone and light lines, the
input impedance could be somethi ng else again.
A few years ago I made careful measu rements
on an 80 meter dipole that was about 35 feet
high and came to the conclusion that the input



,

,

Fig . 7- The W A3HDU mc st fully exte nde d.
The wa ll-mounted ho ist has token in the co ble ,
pulling the telesco ping mast to full height. The

antenna is a ll ready to work OXI

coil for the lowest S.W. f. at the resonant fre­
quency of the antenna. The impedance rans.e
you are interested in lies between approxt­
mately 30 ohms and 10 ohms. Above 30 ohms.
the coil really isn't necessary. To achieve a
good match to a 50 ohm line, the coi l induc­
tance should be as shown in fig. 3. If you don't
know the input im pedance of the antenna, you
can start with the full co il in the circuit and
gradua lly reduce it a tum at a time until you
get a good match. A 3 microhenry coil is about
righ t. A coil composed o f 17 turns of =14
wire. one inch in diameter and two inches long
will do the jo b. Wind it on a sho rt length of
plastic PVC pipe. The coil, in fact. will serve
as the center insula tor for the antenna. Wi th
a jumper, short out a tum at a time unt il you
achieve a satisfacto ry value of s.w.r. a t the
resonant frequency of the antenna. For most
antennas, you'll end up with about 8 or 9 turns
in the circuit."

"Simple enough:' sa id Pendergast. " I sup­
pose the idea works whether or not you use
a balun at the center of the dipole'!"

"Co rrect." I replied. " I usually use a balun,
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but many fellows do not. It is stric tly a m atter
of preference , 1 think."

Pendergast pau sed and looked over at the
operating desk as 1 replaced the bound volume
of QST in the bookcase. "Any interesting mail?"
he asked.

"Yes:' I admitted. '" received an especiall y
interesting letter from F red Hock, WA3H O U.
Fred lives in a planned community where radio
antennas are disallowed." He designed a d is­
appearing antenna installat ion that received the
approval of the Architectural Comrnlnee and
he was kind enough to send me the informa­
tion on it: '

"Most Architectural Committees have a heart
as cold as a Well Digger's boot:' interrupted
Pendergast:' Its not easy to get approval of
a ham antenna through those boys:'

"WA3 HOU did it with a disappearing tower.
Look at the pictures ( fi gures 4 through ? ).
Here's what Fred says: "After working with an­
tennas in the at tic and fighting the detuning
effects of ai r ducts and house wiring, I got the
idea of a periscopi ng beam antenna. The an­
tenna itself is a HY-G ain T H3, Jr., the smallest
beam I could find. The main mast is 2-inch
diameter a luminum tubing and vert ica l travel
is about 7 feel. Along with a winch and cable,
there are two bushings, one in the ceiling of
the garage and the other in the roof. There is
an anti-ro tation pin for the mast built-in in
both the extended a nd also in the fu lly re­
tracted posi tion. When erected, the antenna can
rot ate 360 degrees and has withstood winds up
to 40 miles per hour.

'The crank-up beam was fi nally approved
afte r 5 years (! ) by the Arch itectural Com­
mittee. To the best of my knowledge, it is the
first such approval here in Columbia, Mary­
land. which has a populatio n of about 30,000
people, of which there are about 20 amateu rs.

' I hope my experience in this precede nce case
might help others in some way and would be
pleased to answer any questions on the subject:

"G reat!" exclaimed Pendergast. " It is a
pleasure to see that an amateur met the ante nna
problem head-on and achieved a solution that
was satisfacto ry to the City Fathers and to him­
self. Here's wishing plenty of OX for WA 3·
HDU and his telescoping antenna!"

73, Bill , W6SAI

Spread The Word
An eye-catching bumper sticker encouraging
the man in the street to "Talk to the World­
Become A Ham Operator" is ava iJable from
CQ for 25 ( plus a legal-size s.a.s.e. Qua ntity
prices upon request. Write to : CQ. 14 Van­
derventer A v., Port Wash ington, NY 11050.



Measurement of

Capacitance Using a

High Impedance

Vacuum Tube Voltmeter
BY GEORGE MOYNAHAN, ]R" W6AXT
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Fig . l-Plot of vo lta g e vs. time for an unknown
capacito r.
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all necessary to plot a discharge curve. All that
is needed is to measure the time -co nstant.
Simply connect the capacitor. pa rall eled with a
resistor of appropriate value, to a battery, di s­
connec t it and determi ne the time required fo r
the voltage to drop to l I e or 1/2.7 183 of the
origina l va lue. This is the time co nstant T =
R'C, Capaci tance is then found by dividing
T by R.

If. for example. a capacitor is charged to
22.5 volts and is found to require 13 seconds to
disch arge through a 1.50 megohm resistor to
a voltage of 22.5/2 .7 183 or 8.28 volts, its ca­
pacitance is:

13 - 6 f
C = 1.50 X 106 = 8.67 X 10 a rad s

or C=8.67 mf
Of course, th is method also works the other

way around and one can find the value of an
unknown resisto r by placing it in parallel with
a known capacitance.

The limi ting facto rs involved in thi s method
of measu remen t are the shunt resistance of the

[C oll tillued 011 page 72 ]

A LTHOUGH it is often desirable to be able to
measu re the va lue of large capacitors, in the
range of .05 microfarads to several hundred
microfa rads Or even thousands of micro farads.
very few of us have measuring equipment in­
tended fo r thi s purpose. It may come as a sur­
pri se to many amateurs who have h igh
impedance vacuum tube voltmeters o r similar
instruments th at they have just the rig ht equip­
men t for such measu rem ents. The only other
things needed are a battery of othe r source of
voltage. a watch or clock with a sweep hand
and a few resistors of known value.

T he met hod 10 be descr ibed is very simple
and is based upon the manner in which a
capacito r discharges through a resistor. If a
capacito r of C farads is connected in parallel
with a resistor of R ohms and then charged to
a voltage V 0 ' using a battery or other voltage
source , th e capacitor discharges with a time
constant T = R C seconds so that the voltage
V across the terminal s of the capaci tor after t
seconds is

v = V
n

e - t i Re

where e = 2.71 83
Suppose, to see how this works. we examine

the disc harge of a capaci tor o f known value
through a known resistor. Let us connect an
8.0 mf (8.0 X 10- 6 farad ) in pa rallel with a
2.0 megoh m resisto r. The n. keeping the leads
of a high-impedance v.t.v.m . across th e com­
bina tion charge the capacitor to 50 volts . T he
time cons tant of the resistor-capacitor combina­
tion is T = (8 X 10-") X (2 X 106

) o r 16
seconds. A plot o f the voltage across the ca­
pacito r, as a fu nct ion of time will look like
fi g. I.

Now. in using the time-constant method to
measu re the value o f capacitance, it is not at

" 1224 Mary Ave., Sunnyvale. CA 94087.



An Electronic
Hidden Word Puzzle

BY JOHN D. PETRIKAS, WA9TUI

So you think you' re prett y good a t digging the weak ones out of the QRM, eh? Well
then, t ry your hand at digging 2 1 fairly co mmo n electronic terms out o f the alpha­
betic QRM belo w. They may be spelled horizontally, vertica lly, diagona lly , fo rward or
backward. Average time for finding them all is 25 minutes. To make your life a little
easier we've even listed 20 of t he 21 words below. Good luck!

Answer is o n page 72.
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Accuracy and Calibration
of SWR Meters

BY DONALD E. WILLIAMSON,· K4HVI AND
W. HARRISON FAULKNER, JR, W4DO

J uly, 1975 • CQ • 35

Fig . l c-Schemctic of the test circuit. The s.w.r,
meter' under test is inserted in the line as closely

a s possible to termina ls A·B.

I'eR )

B

A

the dimension of the square and the diameter
of the center conductor comes reasonably close
to 50 ohms. Two . pa ral lel rods within the
squa re are used to pick up energy for the for­
ward and reflected power, o ne of the rods
having its diode at o ne end and the other hav-
ing the diode a t the opposite end. .

These di rec t-reading meters are avai lable
under such a var iety of names, that to ident ify
a single one by name would be meaningless.
They will hereafter be identified as "trough­
line direct reading" meters.

Method
With such mot ley a nd inconsistent measu re­

ments of s.w.r . from th is variety of equ ipment.
it was decided 10 perform ind ividual calibrations
of each of the instruments. The scheme selected
by one of us (W4DO) was to arrange a cali­
brated variable air capacitor that could be closely
coupled in parallel with a 50 ohm dummy loa~.

A 300 pf linear capacitance Hamma rlund a ir
capac io r was filled with a dial and pointer . and
supplied with a short length of RG·8U terrnmat­
ing in a PL·259 connecto r. This could be placed
in parall el with a 50 ohm dummy load by the
lise of a "T" connector. A schematic of the ar­
rangeme nt is shown in fig. I.

The ca paci ta nce of the air capacito r ( Includ ­
ing the short length of coax and PL-259 CO?

nec tar) was calibra ted using a General Radio
T ype 1656 Impedance Bridge using its biult-in
1000 Hz genera tor. The ca pacitor could readily
be measured to three significa nt figures and was
found to have a range from 25 pf to 336 pf.

Assuming that the impeda nce of the transmis­
sion line is 50 ohms a nd tha t the resistance of the

M UCH has been written about the impor­
tance of main ta ining a Jow standing wave ratio
(S .W.T.) at the transmission line feed poi nt and
the desi rabi lity of a low S. W. f . at the a ntenna
feed point. The tolerance of the transm~tt~r

final to high values of S,W .T. is a charac teristic
o f the pa rt icular transmitte r. The only impor­
tant fac tor of an s.w.r. greater than 1: J IS con­
ce rned with the a mount of power absorbed by
losses in the transm ission line a nd the fa ilure
of the transmitter to deliver its rated power.
since all the power put out by the transmitter
has either got to be rudiu ted by the antenna or
used up as heat in the transm ission line.

Whereas s.w.r. meters are readily available
and a re frequ entl y bui lt into some part of the
transm itting equipme nt, the a uthors have fou nd
no information as to the accuracy to be ex­
pected from these devices o r how they may be
ca librated. While "reading the ma il" on our
two meter repea ter , we hear s.w.r. readings
quoted with pride and joy with the ~m plied as­
sura nce th at the numbers are meaningful.

T wo types of s.w.r. meters were availab le to
the a uthors, representing about seven different
instruments. Among these seve n there was very
litt le agreement. T he readings were a fun ct ion
of both the applied power and the frequency.
Two of the instruments were those built into
the Collins 3 l2 B·4/5 in which the values of
forwa rd and reflecte d power a re read and the
s.w.r, determined from the familia r charts
which somehow seem singula rly d ifficult to in­
terpret. This difficu lty will be discussed later.
Three of the instruments were the common
J apanese-made meters that measure 2 X 214
X 4* inches and can be purchased with either
a single meter and a switch to change from
forwa rd to reflected power, or with two meters
so that switching is unnecessary. Aside from
the choice of the single or double meter ar­
range me nt, all of this type that we have ex­
amined a rc ide ntica l in construction a nd consist
essentia ll y of a square trough-line coax with a
stra ight-throug h center conductor of reasonable
dimension. Calculation of the impedance from

' 1300 1 Old CUller Road, Mi ami, FL 33156.



dummy load is also 50 ohms, the standing wave
ratio at the feed point of the dumm y load­
capacitor can be easily cal culated f rom the
fo rmula:

/ 1 + 4(~CY +l
S.W.R. = .; I + 4 (X;Y _I

where X l' is the ca pacit ive reactance o f the air
capaci to r and R is the impeda nce of the trans­
mission line and the dummy load which are as­
sumed to be equal and with a value of 50 ohms
resistive.

In order to save time and energy. this formula
was fed into a computer and S.W.f. values for
various setti ngs of the capacitor were calculated
for frequencies of 3.8. 7.2, 14.2.21.27.28.5, and
J46 1\1 Hz. Selected va lues from this printout are
shown in Table l . where frequency is in mega­
hertz ( M Hz ) and ca paci tance is in pico farads
( pC) .

The values of capacitance were chosen to be
the points o n the dial where the ca libration
was made, thereby avoiding the inaccuracy and
inconvenience of reading a graph of dial reading
\ ' S. capacitance.

Ta b le l -Ca pacita nce vs. s.w.r. for
va rious frequencies

••2 3
SWRreading

3

•

Results
A plot of the s.w.r, readings of the various

meters r.s. the calcula ted s.w.r. resulted in
curves that are literall y all over the place. Us­
ing the trough-line s.w.r. meters. driven with
a C legg F l\.1-27B. the nu mbers are essent ially
worthless. Fo r instance, a calcula ted va lue of
2.98 resulted in a nearly full sca le deflection
of the s.w.r. meter. The possibility exists that at
this frequency a systematic error in the test set-cp
could have been largely responsible for the
discrepanc y. Four curves are re produced in fig.
2 to illustrate the kind of results tha t were ob­
ta ined a t frequencies of 28.5 MHz and below.
T he power source used was eithe r the Collins
325-1 or KWM -2 since with this equipment it
is possible to ad just forward power to any de­
sired value. The reading of forward power by
the 3 12 B-4 / 5 set on the 200 watt scale was
assu med to be correct.

It is seen from fig. 2 that the reading of
the Collins (Curve A) was consistently high
at 28.5 MH z with 200 watts of forward power.
(At 14.2 ~IHz the readings were slightly better
an d were almost co rrect, pa rticularly below
S.w.r. = 2. ) Curves B and C were made on
one of the trough-line s.w.r. meters having both
a forward and reflected power meter, the latter
being calibrated in s.w.r. This curve is actually
two curves, one made at 20 watts and the other
made a t 100 watts forward power as read by
the Collins wa ttmeter, the freq uency be ing
28.5 1\.1Hz. The read ings at these two power
settings were virtua lly ident ical. This meter was
actually the best of those tested when ope rated

Fig . 2-S.w.r. readings vs . calculated values at
28.5 MHz Curve A is from the Collins 3128-4/5
at 200 w e fts fo rwa rd power. Curves Band Care
coincid ent and combine two sets of data from a
trouqh-llne direct reading meter at both 20 and
100 wctts forword power. Curve 0 is the some
mete r ot the minimum power required to d rive the

forward powe r meter to full seele.

1.1 0
1.1 9
1.28
1.38
1,49

1.1 2
1.23
1.41
1.63
2. 14
3.18
4.00

1.25
1.51
1.97
2.58
3.34
4.22

1.18
1.36
2.05
2.52
3.04
4.36

1.19
1.28
1.38
1,48
1.98

2.98

S.W .R.

25.
46.
77.

110.
143.
175.

77.
143.
208.
274.
336.

77.
110.
1.43
175.
307.

25 .

25.
46.
77.

11 0.
175.
274.
336.

25.
46.

110.
143.
175.
241.

Capacitance
3.80
3.80
3.80
3.80
3.80

14.20
14.20
14.20
14.20
14.20
14.20
14.20

Preq.

7.20
7.20
7.20
7.20
7.20

21.27
2 1.27
21.27
2 1.27
21.27
21.27
28.50
28.50
28.50
28 .50
28 .50
28.50

146.00
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[Continued on page 71]
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Fig . 4-Expanded cu rve of refle cted powe r vs.
s.w.r. ot 200 watts forward power. Note the sud­
de n drop in the curve a t s.w.r. values le ss tha n 1.2,
making measurements extremely d ifficult in this

range.

produced here. Figure 4 shows a still fur ther ex­
panded plot showing the sha pe of the curve be­
low s.w.r. ee LZ. It is clear from this that the
measurement o f reflected power would have to
be extremely precise in order to make mean ing­
ful measurements in this region.

Conclusions
So for what it may be worth and in spite o f

the unhappiness that may result from what o ne
of o ur co lleagues refers to as " the tyranny of the
small nu mbers," we can draw four conclus io ns
from these experiments.

t. Over a reasonable range of frequencies,
part icularly the low bands, the reading accuracy
may not be much better than -+- 20% in the vicin­
ity o f 2 o r 3 (s.w.r .) .

2. G iven a dummy load and transm ission line
that you bel ieve in and having at hand a sing le
good q ual ity capacitor, accurately measured and
properly installed . a single calibration point on
each of the bands of int erest is not difficult to
obta in.

so roo
Retlected power (wans)

Fig. 3-Reflected power vs. s.w.r. with 200 watts
forward powe r. Note the linea r relationship be­

tween s.w.r. vol ues of 1.4 a nd 4.

on 14.2 MHz at 20 walls. To illustrate the
effect of power. Curve D was with the same
trough-line unit operated a t 28.5 MHz but with
the minimum amount o f power necessary to
attain full scale reading on the forward power
meter. The discrepancy is explained as result­
ing from the characteristics of the diode in the
reflected power circuit at low power levels.
The measuring circuit of the trough-line me ter
used to obtain Curves B, C, and 0 of fig. 2
consists of a 100 microamp meier having an
internal resistan ce of about 300 ohms. This is
in series wi th a germanium diode connected to
one end of one of the parallel rods. the other
side of the meter being returned to ground. The
other end of the same rod is provided with a
150 o hm " ma tching" resistor which is returned
to ground. W ith the " ga in control" turned all
the way up.there are 10.000 o hms <ICroSS the
meter. If the circuit is broken a t the 150 oh m
resisto r and a d.c. potentia l applied, it requires
0.28 volt to dr ive the meter full sca le. Under
these conditions the forward drop across the
diode is 0.17 volts. In other words, in the most
"sensitive" sett ing, more than half of the vol­
tage avai la ble to ind icate s.w.r. is used up in
the diode d rop. Since the s.w.r . meier is ex­
peered to read Jess than hall scale (S.w.r. = 3 ) ,
it is clear that e xtreme non-lineari ty will result
for this reason al one.

The co nclusion that we have reached is that
at best an S.W . r. reading is only an appro xima­
tion and that there is a great d iffe re nce between
instrumen ts of different manufactu re. Only one
th ing seems certa in and that is that when the
meter reading goes up the s.w.r. also goes up
a nd vice versa . It should be emphasized that at
low values of s.w.r.. a reflected power meter
may no t give mean ingful read ings or may give
no read ing a t all . T hus a read ing of unity does
not necessar ily mean that this is the standing
wave ratio and in fact the measurement of
S.W.r. betwen 1.0 and 1.2 would be very dif­
ficu lt to acco m plish.

To exa mine this last sta tement and to ex­
pla in the difficulty in reading the cha rts of for­
ward a nd reflected power ve rsus s.w.r. three plots
were made of the formula :

_IRefl ectedPo we r
1+"'.Forward Power

s.w.r.cc --,~~~~~~~
1_ rnetlecte(fliovier

"\'furward Power

These plots were m ade assuming a forward
power of 200 watts with reflected power being
the independent variable. Figure 3 is a plo t o f
reflected po wer ve rsus s.w.r . Note in particula r
the sudden d ropoff in s.w.r. a t lo w values of re­
flected po wer and that the curve is essentially a
straight line between s.w.r. values of 1.4 and 4.
This was confirmed by another plot which ex­
panded that region of the curve but is no t re -
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and Mike Tallent, W6MXV forecast a bright
future for SSTV, The m indboggling presenta­
tions of color slow scan (on a convent ional color
set) and image processing techniques to en­
hance apparent deta il rep resent giant steps in
slow sca n technology. The proposed use of
micro-processing techniques opens a nother fas­
cinating area of investigation not limited to SSTV
applications. It was a rewarding three days fo r
the slow sca nners attending.

In next month 's column I hope to have some
fi rm proposals for an SSTV test pattern and l
or resolution chart. This is a long-needed means
of comparison that just doesn't exist for slow
scan. T he I : I aspect ratio of SST V creates a
primary problem in regard to the use of stan­
dard broadcast TV charts, and the resolving
capability of our system calls for additional
changes. Looking at the va rious demonstrat ions
at Dayton, I was struck by the fact that there
was absolutely no quantitative basis . available
for intercomparison of the several fi ne systems
shown. True, the re were pictures to be viewed
on each monitor, but every demonstration had
its own supply of original material , and its own
tape recorder input. No one should interpre t
these comments as derogatory of the excellen t
demonstrat ions. I a m simply point ing out the
fact tha t the excellence o f the result s warra nts
a n objective mean s of measuring the true ca pa­
bility of the systems. All suggestions regarding
the make-up o f a n effective test pattern for
SSTV purposes will be welcomed at the address
listed below.

In the next few months, CQ will bring you
detailed reviews of both Sumner Electronics
and Engrg. and Robot equipme nt. In the mean ­
time , a few comments on the present scene.
Robot's Model 300 Scan Converter and Sum­
ner's Model HCV-3KB Keyboa rd were the
attention getters a t Da yton.

T he Robot Model 300 Scan Converter puts
SSTV on your regular TV set, and you can use
a conven tional closed circuit TV camera to
generate SSTV pictures fo r transmission. A

Combina tion fast and slow scan monito r de­
signed and built by W8CEM.

DeWitt

FocusIn
BY BILL DeWITT,* W2DD

I CAN think of no more appropriate way to
begin this column than to congratulate Cop
~1 acDonald on the fi ne job he has done as CQ's
SSTV Editor. Every slow sca nner owes Cop a
debt o f gratitude for his inventive and pioneer­
ing efforts in the fi rst place, but in his CQ
column he has also done an outstanding job of
coherently explai ning virtually every phase of
SSTV to CQ's readers. Perhaps of equal im­
pa rlance is the way that Cop has repeatedl y
demonstra ted the practica l usefulness of SSTY
as a means of exc hanging non-alphanumeric
informat ion. Picture Transmission represents
the prime usefulness o f SSTV, and I sha ll do
m y best 10 emula te Cop's example of encourag­
ing Picture Transmission.

It's a bit la te for a sto ry on SSTV happenings
at the Dayton Ham vent ion . However, since I
think " Day ton '75" represents a benchmark in
SSTV progress, here's a mini-report.

It was clear from the papers presented, a nd
the a nno unce me nt of Robot 's new equipment

. (see photo ) that scan conversion is not only
on its way, it's here to stay! The second era of
SST V has begun.

A frie nd ly, informative, and stimulating
semina r on the first evening of the 'vention was
rated "best ever" by all who a ttended. Dr. Don
Miller, W9NTP, d id a superb job of chair ing
this session which included informal resumes
(and demonstrations ) of several papers pre­
sented for mally the next day. But thi s was a
down-to-earth. nitty gritty discussion-the value
of which is hard to over-estimate. Eve rybody
joined in. Incidentall y. those masters of circuit­
boardology. Russ Sievert. W80 ZA, and Phil
Howlett. WA9UH V. were on hand to help
main ta in the practical ity of the seminar ses­
sion. They also added a bit of humor with their
comments on Dr. Robert Suding's Mark I,
Mark II. etc. "mods"!

T he papers and demo nstrations by D r .
George Steber, WB9LVI , Dr. Don Miller, Dr.
Robe rt Suding, WllLM D. Dr. Rober! Schlee­
man, WA7 ~I OV , Dr. Ra lph Taggarl, WB8DQT ,

" 2 112 Turk Hill Road. Fairport. NY 14450,



W200 photographs himself on Robot Monitor a s
Dave Smith of Robot Research adjusts fa st scan
camera input to Mode l 300 Sca n Converter.

(Photo taken a t Da yton Hcm ve ntion.I

double-ended sto rage tu be is the heart of Ro­
bot's system . This tube "writes in" T V pictures
from the ca mera at 30 frames per second- 525
line s, and " reads auf' at 128 lines (o r at your
opt ion, 256 line s) with a frame rate of 8 sec­
onds (or 34 seconds fo r the 256 line fra me ) .
All viewing is done on a conventiona l T V set l
monitor. Ind ividual received frames are viewed
as black a nd white images ei the r as com plete
fra mes "frozen" fo r ex tended vie wing. o r in
sequence as received .

Ro bot 's int roduction of a 256 line picture
ca pabi lity offers an improvement in resolution.
Unti l other gear is modified to accept the 256
line frame, Mode 300 users will be limited to
excha nging higher resolu tion pictures with other
~l odel 3lJlJ owners . PL EASE NOTE: The
.\I odel 300 also o perates at cur ren t standards
fo r picture excha nge with all exi sting SSTV
stations.

Probably the best kept secret in the ham
radio field (ever) was Robot's Model 300 unit
with the double-e nded sto rage tube. Since early
in '72. yours truly has been pushing fo r some
form of scan conversion. Ex perience with the
Hughes Model MSC- I Sto rage T ube Scan Con­
verter co nvinced me that th is was the way to
go . At the risk of offending dig ita l afficionados.
I feel that some fo rm of ana log storage is
supe rio r to di screte-incremental d igital storage.
This is a genera liza tion based on current ly
proposed storage capa bilities for digital systems.
There are so many bases upon which one ca n
com pare the sto rage tube versus the digita l
sto rage approac h that I suppose the quest ion
becomes moot, but here a ga in is demonst rated
the need for a quantitative basis of comparison.
Sometime in the nex t five years the arguments
over both the cost a nd relative merits of the
various approaches to scan conversion will
probably simmer down to a dull roar. Right
now, none of the methods are what you'd call
cheap! Start ing from no parts at a ll, ] think

it's a fair guess that you could spend about
$900 to build both fa st to slow and slow to fast
scan converte rs . Robot's Model 300 is priced at
$ 1295, and I have no recent quotes on CCDs.
But the interest is there, and my guess is thai
the market fo r both kit s and complete un its will
grow ra pidly.

Speaking of CCDs, it's rumored tha t Sumner
is bringi ng out a ham version of their com­
mercia l scan converter which uses a CCD
a rray. No word on how soon, but Sumner's D r.
J im Thomas is known to have had considerable
experience in the CCD field.

At the Dayton SST V sem inar ment ioned
earlier. it wa s suggested if.hat all ha ms possess­
ing early SSTV gear in any form should be
sure to hang o nto it and give consideration to
placin g it in a museum. This applies to co r­
respondence and any tapes made in the early
days. T o encourage act ion along this line ,
Ro bert "Gervie' Gervenack. W7F EN . has
offered to act as a clearing house for informa­
tion. If you have any earl y SSTV gear or data
as no ted , please write to Gervie a t 1970 I
320th Ave. N.E. D uva ll. Wash. 980 19. Don't
send a ny gea r to him, just tell him what you
have. He is go ing 10 prepa re an index of who
has wha t so th a t museu ms can be contacted in
a n effort to preserve these items of rea l h is­
to rica l va lue. Co p MacDonald , I hope you are
;;1 "pack ra t"!

Some o ther semina r d iscussion items worth
considering : Want more act ion on the 40 meter
band ? Try call ing CQ instead of listening. This
had offe rs good o pportu nities for "shor t haul"
contacts without the di stract ion o f m ult i-path
effect s dur ing most of the daylight hours. Don't
just listen, let 's get some action going!

It wa s also mentioned that spread ing o ut a
hit o n 20 meters would be a good idea . A good
...ha re of the Q R l\.1 ex perienced by slow sca n­
ners on this band is generated by o ther SSTV
sta tions. \Ve can a ll he lp the situation by mov­
ing to o ther freque ncies fo r those inte rminable
clinical d iscussions of our latest problems
whether related to SSTV or no t. T here is no

SSTV Monitor built by VK3lM per Robot design.
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ZS6PP, Pete r Towers of Johannesburg, South
Africa.

particular magic associated with 14230 kHz, so
whynot use a grea ter span of the allowable
frequencies?

Each month. In Focus will bring you news
and pictures of the many fr iends you have on
SSTV. We're sta rti ng off with some call letters
famili ar to practically everyone who owns a
monitor.

A few years ago. one of the most frequ ently
heard SSTV stations was ZS6PP. Peter Towers.
who signs that call. is seen in the accompany­
ing photo. Although Peter and his family do
quite a bit of traveling in a four-wheel drive
recreat ional vehicle. he still find s time to get
on the air. ZS6PP can be heard using a Yaesu
Ff·75B ( transisto rized low power s.s.b. rig)
from the "sta tio n break" now and then. but he
is still keeping his hand in on const ruction
projects. Peter co nfesse s to some diabolical
thoughts regarding the W,lL~tD scan co nverter
seen in th is picture! Apparently he has run into
"a few bugs:' Dr. Robert. would a South
African mercy mission interest you?

As you can see in the othe r two photos.
"homebrewers" can do wonderful things. The
monitor with the clock on top was built by
John Wilson, VK3LM , of Ringwood East, near
Melbourne, Australia. It is as nearly direct a
copy of a Robo t Model 70 mon itor as can be
produced. with the exception o f the tube. John
was instrumental in persuading a Mel bourne
firm to re-phosphor a small TV tu be wi th a
mixture of phosphors tha t yields a yellowish
image. and is not excited (as is the p.~ ) by
high levels of ambient ligh t, Not e the Simple
pedestal-like set up John uses when photograph­
ing the monitor screen.

John is one of Australia's leading SSTV
amateurs. He is the author of almost innumer­
able articles on SSTV, and has recently com­
pleted a directory of all VK and ZL SSTV
stations. (There a re about 125 VK and 20 ZL
stations equipped for two way operation. ad­
ditional sta tions with monitors only.)
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The head of the Television and Audio Visual
Department o f Collingwood Technical College,
John is married. He and his wife Joan have
three children.

According to John, no special license is re­
quired for SSTV operat ion in VKland. About
95 percent of all SSTV gea r used in Australia
is homebrew. Very litt le commercia lly made
equipment is imported because of the high im­
port duty involved.

Some time ago, John and I had the pleasure
of conducting the first two-way exchange of
color slow scan between the USA and Australia .
Now I have trouble finding VKs o n 20-will
this blasted sunspot cycle ever improve?

The monitor with two screens is a combina­
tion fast and slow scan job designed and buill
by Chuc k Perry, W8ECM, of North Olmsted,
Ohio. Chuck's design meets every conceivable
need. Switching between fast and slow. key­
board input . gray sca le, you name it, it's bui lt­
in! A very nifty job, Chuck.

In the interest of self-edifi ca tion and further
appreciat ion of the finer things in life, I com­
mend your a ttention to the recently published
ARRL book. Specialized Techniques lor the
R adio A mateur. It contains basic information
on ATV. SSTV, FAX, RTTY, Space Com­
munications. and strangely enough for an ARRL
publicat ion. no articles on automatic keyers, A
pretty good little book to give you a look-see
at what those ot he r fellows on the bands are
doing.

Cop MacDonald is a hard act to follow! " In
Focus" will be a bit different than "Cop's
Column," but [ hope you'll like it. The title is
a clue to my intentions. I hope to bring a wide
range of subjects into focus for a closer look.
If you wish. In Focus can be a forum for the
exchange o f information. So. if you have infer­
mat ion that you would like to sha re, or need
help on II problem. please write to my home
address. 2 t 12 Turk Hill Rd.. Fairport, N.Y.
14450. 73 , Bill , W 2DD

AMSAT-OSCAR 6 Orbital Data Calendar

In cooperatio n with AMSAT. Skip Reyrnann,
W6PAJ has publi shed an AMSAT-GSCAR orbital
data calendar containing all orbits for 1975 for
both A~ISAT·OSCAR 6 and AMSAT-GSCAR 7.
Designed so that it may be hung on the wall, the
calendar includes information on the operating
schedules and frequ encies for both spacecraft. and
also the te lemetry decoding equations. Also in­
eluded is step-by-s tep info rmation on how to de­
termine times of passage of the satellites.

The orbital data calendar is availab le postpaid
for $3.00 US or 20 IRe's. Overseas orders will be
shipped via airmail. Order from: Skip Reymann,
W6PAJ, P.O. Box 374, San Dimas, CA 91 773.

All excess receipts over costs will be donated to
the AMSAT-GSCAR space program.
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CQ BOOK SHOP
CQ Binders

Ccnvement and economical are the words for
CO ', beau t ifu l maroon and go ld bmders. In­
d lvidualtssues can be removed qU ick ly and ees­
Ily without d amlt9l! to t he magallne. Save
pr eciOUS t ime as re ference co pi es ar e w llhln
Immediate reach In thiS handy b inder . $5.00

The New RTTY Handbook
A treasury o f vita' and " hard- ta- ge t" In' orma­
t ion, IhlS book 1$ lo llded w ith valuable e<;:u ip.
ment schem at ics. ad justment pracedu'". etc.
A boon to beginner and pro . A spec.a l sect ion
on getting started. wr itten bv Bvron Kretzman.
W2JTP. a well-known aut horltV In the field .
$3.95

Antenna Roundup I
Ed ited ev Art Sl'ldman. a 160 page m ass of
an tenna informatIOn directed at answering a
multitude o f questions surrounding the mvs­
terious antenna. $3.00

Antenna Roundup II
Ten big theory IIrhcles backed u p bv 8 2
detlilled and illustrilled con struc t io n projects
fro m V LF to microwave. lo ng wir" to 17 ere­
m eri t beams a nd Sterbi! Cu rta in arrllys. $4 .00

Shop &. Shack Shortcuts
A volume packed wi t h hundreds o f hints &
5hortcuts collected ev Don Stoner. th is will
he lp envcne to d r", up his 5hack . Improve
shop techniques and increase effiCiency and
equ ipment . $3.95

Antenna Handbook I
All new informat IOn o n transm ission hne
theory, Attenuation, Impedance, Standing
WaYI'S. Resonant and nonresonant lines. cu r­
re nt distribution, fr ee space 3 d imenSional pet­
terns o f lo ng wi res o f all practical length and
m uch, m uch more b y Ken Glanzer . $4 .00

The New OX Handbook
Don Milier 's 200 pages o f valuable technical
Informa tion and operating atd s. most of which
has never been published before and can be
found In no ot her volume contains Great C.r­
ere Bearing Charts. 55.00

CO Anthology II
1952·1959 250 pages of more recent but sti li
hard · t o ·get important ar t ic les f rom glorious
veste rveee. $3.00

Surplus Conversio n Handbook
Compi led by Tom Kneltel. WB2AAI , thiS con­
tains 192 paget of co nversio n . r t lele-s, cover­
ing . Imotl eYery p iece o f surplu s gear WOt"th
the effort to r.onvett 10 118m use, $4.50

Electron ic Circu it Handbook I
Wrlttl'n b y Tom Knelte l. WB2AAI , thiS details
150 of the moSt o ft en needed circu its In 11
great chap ters . Invaluable for beginners and
otd-firners ali ke . $3.00

Electronic Circu it Handbook II
Tom Knel tel 's own sequel to vot 1, th's
vo lu me delivers 159 additional Circu its that
will appeal to 1111 llmaleurs. Elich Clrc,",,, IS

fully dMCribed in thl w llh com p lete schem­
lilieS. $ 3 .00

RTTY From A To Z
Thi' new RTT Y Cle..ic he' * n produced to
f ill the QlPt in FlTTY knOWledge emong em.
teur, end prot_ione l, elike. 16 chept." end
224 pages. Th i' book i ' e m utt in your tltCh­
nicel Iibrerv. $5.00

USA-CA Record Book
The officiel eppliCilt io n and ftecord boOk fo r
the coYet-et Uni l~Slet" ot Arnerice Count...
A~rd issued by Co. Contein, room for li m­
pl• • ntrv ot I' ll dille required to epplv, p1u'
ru ln and . ndor..rnent appUcet ion . Two copin
recom"*"d ed : o ne for appl icat ion, on. tor
your rteordll.P" COpy pric. : $1 .00.

Vertica l Antenna Handbook
Co mpiling in o ne relet ence sou rce 22·vear..
Worth o f mat efl a l b y Capt . Pa ul H. Lee o n
ver1 lcal antenna theory . design, inst allahon .
construc tion. Everv aspect o f ver t ical ant ­
ennas IS covered by t he aut hor inclu di ng the
most co m mor lv asked QUestions abOut them
~ the answers lIIeaned fro m ye.s o f cec­
fesstona l and al'J\ilteur eltpenence.----- -- - ----------- - - --- - - - --- - --
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Cheap Selectivity for the Hammarlund
HQ-215 and Other 455 kHz I.F. Receivers

>

BY JOHN R. WINE,* KH6GMM

I SO M ET IMES construc t receivers o r transmit­
ters o nly to find that receivers are and were my
first and greates t love . . . a ll kind s of smooth
operating receiving gear, from the lowliest re­
genera tive one-tuber to the multi-transistor
Nationals o r Hammarlunds. M y current pet is
not very old. About three years ago I was
tickled pink to unwrap the Henry Rad io air
express Hammarlund HQ-21 5 su perhet. It has
everything I enjoy on s.s.b .: a long-enough dial
to make it appear to be a drum-dial with light
numera ls on a black grou nd, sol id sta te wit h
low drift and little current drain. The lack of
a c.w, filter was disconcert ing in pile-ups. So I
pined for a 500 or a 300 cycle filter , but the
price was way out of sight for me.

B and F Ente rpr ise's ca ta log last year an­
nounced so me new surplus filters as "Collins
Mechanical Filters." J had a few reservations
but o rde red one intending to try it out in my
HQ-21 5. U pon receipt, the label sa id it was a
crysta l fil ter. ! Not widely known are the Collins
crystal filt ers o f exce llent qual ity; much less
famo us than the mechanical filters associated
closely with the Collins name. For anyone pJ an~

· P.O . Box 3136, Honolulu, Hawaii 96802.
1 Part # 5267073 009, Collins type #X455KF.
300, advertised as "Collins Mechanical F ilter"
by B & F Enterprises, 119 Foster St., Peabody,
Mass. 01960. Price $ 14.75.
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ning to dup licate my project it must be noted
that the physical size o f the Collins filter is
grea ter tha n the Ham marlund filter a nd one o f
the hold-down screws and posts must be re ~

moved to get the new filter into its space under
the board of the HQ~2 1 5 . Yo u can save the two
screws a nd me tal post fo r resa le time.

To install. remove the bottom cover by taking
out the three screws o n back lip of bottom
cover and sliding oil the bottom plate only.
So lder four insulated =22 o r 24 wires to the
four te rminals of the filter using litt le heat
fro m a 25 watt pencil iron. Firmly insert the
four wires into the fou r ac tive pins on the in
and out sockets of FL-203. Place a shor t Ih" X
11;4 " strip of Sco tch electrica l tape a long the
case of the fi lte r to prevent short ing wit h the
Filter Switch levers. Press the filte r gently into
posit ion and a nchor wit h the scrap strip of
pol yu reth an e foa m a bo u t I " X 4". Th e
grounded "base" pin o f the fi lter socket is not
used , o nly the active pins being connec ted .

It a ppea rs that the Hammarlund X-R ay
printed board view in my 1968 HQ-21 5 Ma nual
has a reversed label on F L20 I and FL203 .
FL203 should be la belled as the c.w. filter
position to ag ree with the schemat ic.

[Colltillu ed 011 page 711
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LOW·LOW POWER OPERATING

BY ADRIAN WE ISS,* K8EEG

The "Giant Flea" QRPP Transmitter
Ever since MFJ Enterprises came out with

their Q RPp transmitter module and v.f.o. fo r
7 "-I Hz, I've been toying with the idea of com­
bining the two units in a really miniature
QRPp tra nsmi tter that packs quite a bit more
punch than the usual miniature tra nsmitter.
You all know the process- you turn the project
ove r in your mind periodically. and then some­
thing happens that sparks it in to a concrete
rea lity. The spark came when I was wa ndering
a round a local electronics d istributor and a
small gray chassis box caught my eye . The next
evening the miniature rig was pumping a
healthy 2.5 watts in to the 40 meter d ipole.
Those of you who visited the CQ booth at
Dayton have seen the litt le beast in person. It's
a dandy a ll r igh t.

In terest was so intense in the little rig that
it meri ts an entire co lumn. Check out the a c­
companyin g photos to see what we're talking
about. The p.c. boards come wired and tested
from M FJ Ente rpr -ises! a nd construction of the
rig shouldn't take more than an evening. It's a
great beginner's project requirin g only a few
dr ill bits, pliers, files, screwdrivers a nd solder-. . '109 Iron. Read on!

Mechanical Construction
The following steps can be followed in pre­

pa ring the chassis box. T he specific box used
here is a Calectro 4~ " x 2 Vt!. '· x I ~ " size tha t
can be found in most rad io shops . The p.c,
board s and hardwa re fi t neatly into this size
without too much cramming. One di fficulty
showed up that was une xpected. Due to the
close tolerances between the front and top of
the box, the oscillator tank circuit is affected
and a sma ll loss of oscillator drive power oc­
curs when the lid is in place. Output without
th e lid is 2.5 watts, 2 wa tts with the lid in
place. A la rger box would permit full power

- 213 Forest A v., Vermillion, SO 57069.
' PO BOX 494, 1\l ississippi Sta le, 1\IS 39762 .
The v.I.o. and transmitter units come wired
and tested, with vernier and tuning capacitor.
plus hardware. for $ 15.95 each, postpaid . The
Giant Flea is ava ilable as a kit fo r $39.95 in­
clud ing wired and tested boards chassis box. "
tu n ing capacito r. a nd a ll hardware and parts.

with the lid in place. It isn't enough power loss
to worry a bout though.

Const ruction Steps
1. Figu re 1 shows the approximate loca tions

of the holes fo r mounting the p.c. board s,
variable capacitor. output phono jack, and
term inal posts. One-half inch 4 / 32 screws a re
used for mounting the boards--three to each
board to avoid introducing stress because of
uneven spacers. The rear panel posts for B
voltage and fo r key lead a re hal f-inch 6/32
screws-the 8 + and key posts are insulated
from the box with insulating washers.

2, The v.f.o. tuning capaci to r supplied by
l\fFJ requires a slight modification in o rde r to
fit in th is size box . This consists merely o f re­
movin g two plat es from both stato r and rotar
with a sha rp hacksa w. Use firm, shor t, but
gent le stro kes to avoid damaging the variab le.
Once both pla tes are off. check to make sure
that the re is proper clearance between rema in­
ing plates and that no shorting is occurring .
The va riable is mounted directly on the front
panel.'

3. Next. cut a rectangula r shield f rom small
a lum inum stock. The length of the shield
should correspond to the wid th of the box a t
the bottom-the sides of the box lean inward in
order to clam p the lid in place. F ile th e shield
for a snug fit-it is held in place by pressure
f rom the front a nd rear panels. Drill two holes
in the shield-one for B+ and one for th e

. v.I.o . output lead .
4, The out put phono jack should be cut (if

if has a round [lange of insula ting material)
ac ross the botto m to a llow for clea ra nce for
the screw which mounts the final transisto r to
the chassis box. In my version, the outside
screw mounting the phono jack to the box is
insulated a nd serves as the output post for the
T-R diode switch to the receiver antenna input.

S. A s.p.s .t. slide switch is mounted at the
rear of the v.f.o. and hooked up to the v.I.o,

The Giant Flea dwarfs a postage sta mp a s a n
illustration of its size . Frequency tu ning knob a nd
hom ebrew dia l shown. Each point is a 10kHz

ma rke r.

July, 1975 • CO • 47



,­
•

n­..
~:-.}---

TX BOARD
Flush aga Inst honl panel

I-{.) - - - - - ---{ :-'H~f----Ly

Stuetd

I~w (V FO tuning,)' 1<.. ' ~- __~
- l i -

TOP VIEW

•

8 ( hono Jack)

,-

REAR PANEL

'..,- ,-, •
VFO ~-( Kevl !> " (8+I rl.$+-+$ "- i •

,.
•

0 " 0 ' / " •
.t. " "• -.;'1 -,

r iB IGN0!Q ",
n -,

"-- , . p

Fig. l-Approximate d ime nsions fo r mo unting components, and t ransmitter la yout.

r.f.c, During receive periods, it shorts out the
v.I.o. r.f.e.. slopping oscill ation. Otherwise the
healthy v.I .o. signal will blank out the receiver.

6. The p.c. boards a re mounted using spacers
cut from I/.a inch copper tubing. The spacers
measu re about I~ th inch . This size permits
suffi cient clearance between the top of the p.c.
boa rd parts and the lid. The final hole to be
drilled is 'hat th rough which the tab of the
fin al transistor is mounted on the botto m of the
box, which serves as heatsink.

7. Before proceeding with assembly, first test
the v.I.o . and transmitter fo r proper operation.
If you have a 7 M Hz crystal, insert it in the
socket and fire up the transmitter into a dummy
load. Output should be about 2 watts; peak the
driver ta nk slug-tuned coil for best output.
Then use the v.I.o. to dr ive the transmitter after
tuning the v.f.o. to 7 M Hz by locating the
signa l on a receiver. Output should be close to
what is obtained with the crystal

8. Next, remove the crys tal socket from the
transmitter board by first unsoldering the four
mount ing lugs. and then pulling the socket out.
Draw a line through the two inner soles in
which the soc ket was mounted, and hacksaw
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awa y the outer part of the p.c. board. Next.
ca refully remove the r.I.c. from the board. add
two sho rt leads, lay it on its side, & resolder
the leads into the holes.

Assembly
9. Mount the v.f.o, p.c. board, on-off switch,

and tuning capacitor. In my unit, a 33pf N PO
(or mica ) is connected in series with the tuning
capacitor and allows 90 kHz bandspread. A
larger size can be used if greater spread is de­
sired. The capacitor is soldered to the stator
lug of the tuning ca pacitor- the rotor is con­
nected simply via chassis ground. Hook up the
B+ voltage tempora rily, and retune the v.f.o.
to the 7 M Hz band. If it is operating, solder
the v.Lo. output lead to the transmitter input
hole.

10. Mount the transmitter p.c, board, and
then carefully bend the final transistor over the
side of the p.c. board until the tab reaches the
bottom o f the box. DO NOT BEND THE
FINAL 1.EA DS AT THE BASE OF T HE
PLASTIC CASE O R THE Y WILL SNA PI
Bend the copper tab so that it will lay flush
against the bottom. Mark the hole spot, re-



V.F.O. board on right, with tun ing
capaci tor and kno b on tren t pa ne l,
v.t.e. on-off switch o n rear pane l.
8 + lead visib le left front beside
mounting scre w; o utp ut lea d just
below left rea r mounting screw.
Aluminum shield center of bo x.
Transmitter boa rd on left. Rear
pa ne l, r-f key post showing insula­
ting washer; to p edge af two-te r­
mina l strip mounted ve rtica lly,
bottom lug be nt down, top lug 8+
lea d to tx and 1k resistor to v.I.e.
8 + lead. Phono jack output, with
68pf mica ca pacitor and 1N914
switching d iod es to soldering lug
on outside mou nting screw. Fina l
transistor center rea r of p.c. boa rd
wi th th ree lea d s visible and mount­
ing screw with wh ite the rma l

grea se.

6Z·S8pf
iTRcouplinq

capocitor

PA
transistor
lftU'Ifinq

ocr..

Phono output
jock B+

lN914 O.lmf
diad!

RFC
TX
B+

B-/ GNO
(below

B+l

Ikfi

Key
ON- OFF

VFO
(f unlnq

cccccitcr l

move the board, and drill the hole for the
screw attaching the fina l tab to the bottom.
Re-install the transmitter p.c. board, then con­
nect the fin al transistor tab to the box . Use
mica washers to insulate both mounting screw
and box from the tab. Use thermal grease to
insure best heat transfer ( if you have some­
otherwise request a little from MFJ when orde r­
ing- just a littl e dab'lI do ya !)

11. Moun t th e B- / ground post at the bot­
tom rea r panel. Attach a two-terminal str ip o n
the inside with thi s same screw.

12. Mount the B+ post on the rea r pane l
using insulat ing washers. Connect a short wire
to the unused lug o n the terminal st rip (t: 1I ) .
Connec t the B+ lead fro m the transmitter to
this lug. Connect a 1000 ohm resistor to the
lug, with the v.f.o. B+ lead to the other end

of the resistor.
13. Mount the key post using insula ted wash­

ers. Connect the key lead to the screw post.
with the inner sc rew and connect the ou tput

14. Mount the pho no jack transmitter output
lead. T he outer mounting screw is provided
with a soldering lug and insulated from the
chassis box. Solder the diode T -R switch as
shown in fig. 2. T his outside mounting screw
provides the receiver connectio n to the an­
tenna. The diode T·R switch permits full break­
in operation.

15. Solder a O. l ,Ltf disc across the B+ leg to
the ground lug of the two-terminal strip of # 11.
Fina ll y, solde r two leads from the v.f.o . o n-ofT
switch to the two ends of the v.f .o. r.f.c. (act ­
ually. could be done befo re mounting the
v.f.o.). This completes assembly o f the rig.

62 l OOpl

l N 9l4 or
s,m,ldr

swrtcb.nq

I---~----' d-octe

, - - -l-lrN9i4.;;---~P" .' Ou tsIde mounttnCl screw for
phono ou tput IdCk - conrwc ts

A ntenn d H <> reCt' IVf'l' t o dntenna

V FQ ON - OFF SWItch to

short out V FO RFC dUring

-ecewe
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1
A n t ennd
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Pll
-;:;"+--+- - ...,
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TOP V IEW O F BOAROS

Fig . 2-Elect rico l connections for the Gia nt Flea QRPp trc nsmitter. This I S shown VIO a top view of
the two boords.
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Free
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1=leA1IJATket
If you subscribe to CO you're eligible to run
fr ee classi fied ads every mon t h in the new
ELECTRON IC FLE A M AR KET. This offer is
good for all CO subsc ribers every mont h. Please
limi t ads t o 30 words or 6 lines. and no more
than t w o ads pe r mont h. Bu y. sw ap o r sell.
Y ou r ad should be t ied in somehow t o elec­
tron ics...ham gea r, CB gear, test equipment ,
stereo gear ...a nyt hing o f interest to the elec­
tronic hobbvest. Remember , the ELECTR ONI C
FLEAMAAKET is read by thousands o f eager
buyers.

And while yo u 're at it . su bsc r ibe today to re­
ceive your own co py o f the ELECTR ONI C
FLEAMARKET every mont h. It's mai led by
First Class Mail , and costs only $8 .00 per year.

Use the coupon below.

ELECTRONIC FLEAMARKET
14 Vanderventer Ave .•
Port Was hington , NY 11050

Here 's my free ad for t he Fleamarket :

o Here's my o rder for a 1 yea r subscription to
the Electronic Fleamarket . Enclo sed is 58.00.
Start m y sub wi th the next avai lable issue.

o No sub th is t ime ... just run my fr ee ad .

Na me .

Address .

City State Zip .
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Testing and Operation
Before hooking up the rig to the power sup­

ply, which ca n be batteries or a.c. type, recheck
all connect ions and test for possible sho rt cir­
cuits. If all is clear, hook up a dummy load
(50 ohm) or output meter (such as described
in the December, 1973, QRPp column ) and
key, and tu rn the rig on. Locate the v.f.o, sig­
nal in a receiver, and then hit the key. Output
should be about the same as during pre-assem­
bly testing. Sweep the receiver above and below
the transmitter frequency for about 100 kHz
to make sure no parasitics or hash is being
generated. If everything checks out, the rig can
be hooked up to the antenna and you can hunt
for the first QSO with it! During receive peri­
ods, keep the v.t.o, switch in the off position
to avoid blanking or overloading the receiver.
No drift should occur after turn-on because the
oscillator transistor is drawing current during
ofT periods. Sometimes outpu t to the antenna
can be increased by compressing or moving
apart the turns on the output toroid. With my
version, v.f.o. pull was about 300 Hz upward
- a good amount for this type of rig.

One fi nal adjustment must be made to the
v.f.o, ca libration before operat ing the rig with
the lid on . When the lid is in place, the v.f.o.
freque ncy is sh ifted upward about 60 kHz from
the freq uency point with the Iid off. In calib ra t­
ing, set the receiver 60 kHz or so below the
desired frequency with the tuning ca paci to r
fully meshed, and adj ust the v.f.o. slug until the
signal is heard at tha t point. (Example: desired
full mesh po int = 7000 kHz: set receiver to
6040 kHz, adjust slug). Replace the lid, and
tune the receiver to the desired full mesh fre­
quency-the v.f.o. should be near by. A litt le
experimenting will determine how much v.f.o.
shift is caused in your unit by puttin g the
lid on.

Output is as follows: 12Vcc = 1.85w (lid
off), I.5w (lid on): 13 .6Vcc = 2.5w (lid off) ,
2.lw (lid on ) . Base of final shows 0.6Vrms
( Imeg probe ) ; collector of driver shows 7.8­
Vrrns; v.f.o. output is O.7Vrms (o pen circuit ).

That's it! There is really so mething different
about mak ing contacts with something that fits
into your pocket.

Odds and Ends
The 80 meter QRP Net is the victim. May it

R.I.P. unti l October or so . The action is now
on 20. Saturday, 1600Z, and 40, Saturday,
1700Z. It will be a double-header for the
QRPp gang. Check in sometime! If th ings are
reall y popping on 20, we'll try a QSY to the
s.s.b. end for Argonauters.

w e' re always looking for pix for the column,
so snap one and let the world know what you
look like! Till next month . ..

73 Ade K8EEG /~
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t ions as sta ted in the manual m ust be o bserved
and the fin al adjustment po ints must be within
± 112 to I tu rn of the in it ial po ints.

In addi tion. some tra nscei vers, part icul a rly
the o nes em ploying v.s.w.r . protect ion ci rc uitry
will no t opera te prope rl y unless a 150 ohm I
watt 10% carbon resistor is connected across
the input connecto r o f the amplifier. T his modi­
fication should make all of the T R-22C owners
quite happy. After adding the resistor. realign
the unit according to the instruction manual
a nd your problems should be over (acco rd ing
to Heath ) . The resisto r lowers the input Im­
pedance changes that have been causing the
automat ic v.s.w.r. ci rcuitry of the transceiver
to "squeegee" a ll over the band.

The HA-202 40 walt a m plifier is a lso a
st raight fo rward v.h.f. r.f. design em ploying two
Motoro la 2N559 1's o r CTC 8 25-1 2 transisto rs
In a pa rallel confi ura tion. It was originaJl y
designed to be driven by the HW-202 trans­
ce ive r although it works fine when driven at
any level from 8 to about 12 watts o r so . T o
this date we have not heard of any rigs that
ha ve had trouble dr iving the unit.

As in the HA·20 I switching IS fully au to­
matic. A relay is used in this unit however a nd
it is switched as shown in figure 2. R.f. is recti­
fied filtered a nd drive Q:l which in turn drives
the re lay. The only probem we have heard of
from Heath (and inciden tly the only one we
had ) was a faulty ell ; trimmer ca pacitor. It
see ms that the mica insulator used In so me
trimmers wa s fau lty a nd caused the capaci tor
10 brea k down after 1·2 hours of o pera tion .
The so lution IS to ei the r send the bad com­
ponents back to Hea th fo r repl acement o r, as
In o ur ca se, replace the uni t with a good qual -

Fig. l - The HA·20 1 !owitching scheme.

Fig . 2-The HA-202 switching scheme.
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I'Dlike to sta rt th is month's column with a
sort of belated review of two products pres­
ently being offe red by the Hea th Com pany.
These a re the HA-201 and HA-202 VHF Am­
pli fiers, de livering approximate ly J0 watts out.
put and 40 watts outpu t respectively in the two
meter band.

According to Heath, bo th are Qui te popular
bu t have some minor. easy to correct problems
which I feel ought to be relayed to those of
our readers owning one o r the other.

T he HA-201 is a relat ively straight forwa rd
unit employing a Motoro la 2N5590 Or equiva­
len t r.f. power transistor in a standard v.h.f,
amplifier circuit. It was designed to be driven
by the many small 1-2 watt transce ivers pres­
ently on the market by simply connecting it in
series with the antenna. Operat ion is from 12
volts d .c. ( 13.6V maximum ) and maximum
current drawn is approx imate ly 2.5 a mperes .
Switching the a ntenna between transmit and
rece ive is completely au tomatic and is accom­
plished in a clea r wa y as shown in figure 1.

When in the receive mode, the signal levels
are smaller than any of the d iode th resholds
and they do not conduct. Signal s from the an­
te nn a pass through two !4 wavelength pieces
of coax d irectly to the transceiver.

\Vhen transmitting however. r.f. energy from
the transmitter causes the d iodes to a ll conduct.
This produces a low impedance into the a m­
pli fier and a low im pedance pat h fro m the am­
plifier ou tput in to the a ntenna . A lso . the diodes
at the junction of the two v.. wave sections
also cond uct , causing the two sections to be­
come sho rted v.. wave transmission lines.

A ccording to theory, such sho rted lines a rc
the equivalent of parallel tu ned circuits and
offe r very high impeda nces so tha t a ny path
from input to output is effectively blocked.
T his scheme. by the way, works quite wel l.

There a rc two precau tions in using th is uni t
that should be considered. The first is that the
cable going from the transceive r to the am pli­
fie r's input be a n even mult iple of a qu a rter
wavelength at the operat ing frequenc y and the
second is that the alignment procedure be fo l­
lowed exactly. All of the pre-se t trimmer posi-

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

BY IRWIN MATH,* WA2NDM
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Fig . 3- The multiple xed d isplay method d iscussed
in the text. Each readout is only turned on for a
fra ction of a second. This is long en ough for the
persistence of vision to give the illusion of a con­
tinuous display. Note that the woveshape s are
fo r cla ri ty in e xplc nc tio n only and ore not ne-

cessarily of the correct pola rity.
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T he major difference between these units and
other readouts that may be more familiar to
most amateurs. is that those must o perate by
mult iplexing rather than direct activation of
each number segment.

An example of how these are used is shown
in figure 3. Here two digits are shown with the
number seven displayed on the 1st and the I

number t on the second. The proper wave­
shapes to achieve this are also shown on the
diagram.

If one feels that this type of logic is more
costly th an direct operation co nsider the follow. I
ing prices fo r the readouts. 1

AR044S0-4 digits in digita l clock for mat,
$8.00

AR092S0- 9 v.. " high digits with deci mal
points. $8.00

AR094S0- 9 ,4" high digits with deci mal
Points. $9.50

ARII 4S0- 11 ,4" high digits with decimal
points. $11.00

AR I34SI- I ~ ,4" high digits with decimal
points and a special symbol, $16.00

All prices are for quantities of 1 through 99.
At roughly $1 per digit the added driving cir­
cuitry become negligible-especiall y for 9 digits.

If you a re interes ted, write to Pantek for
data sheets and typical operating methods. In­
cidently, all readouts opera te from 165 to 120
volts d .c. like the well known Nixies, and are
MOS computable.

Before concluding, I would like to indicate
that M FJ Enterprises, P.O . Box 494, Mississippi
State, Miss. 39762. has made available a new,
free cata log of their ent ire line of amateur­
rela ted products. Included in this catalog is a
very extensive line of reasonably priced audio
fi lters. both bandpass and thei r famous " razo r
sharp" units as well as othe r specialized types.
In addition, severa l ite ms that will be of interest
to the QR P'er such as a v.f.o. and complete
transmitter are also described. Applications for
some items as well as actual methods of use a re
also described . Check the QR P Colum n this
month . See you next month.

73, Irv, WA2NDM

For $7.50 yOIl can get 7 16 issues 0/ CQ
at your newsstand when they're not sold
out, and if th e dealer wants to rip an issue
in hal], Th e trouble is which hal/ will yOIl

wind lip with , the beginning oj an article
Or the end, the top /ralj or tire bottom? In
an)' even t )'011 are still missing 4 '/2 great
issues 0/ CQ.

For the same $7.50 )'011 can subscribe
10 CQ and g el t welve complete issues with
e\'ery page intact, Now we ask . . . which
is better?

•
T ,~

IL _

Readou t no, "}
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__I
__I

Reado u l no . I
m te rv at

I

ity 8-50 pf ceramic tri mmer such as Ce ntra lab
type S22-AN. Bending the leads close to the
body of the 822-AN trimmer will allow it to
be mounted in the same holes as the old trim­
mer but be sure to mount the ro tor lug (center
Jug) in the ground hold or you will have all
kinds of alignment difficulty.

Many thanks to Mike Elliot of Hea th for
much of the preceding info rmat ion and to
Steve \VilI iams \VA2LOA for his much appre­
ciated help in testing both amplifiers.

By the way the out put of the HA-201 was
10 wa tts with l lA wat ts of drive at 12 volts and
2.1 ampe res and output of the HA-202 was 41
watts with 11.2 walls of drive and a current
drain of 7.1 amperes at 12 volts.

There is a new product available at this time
that I think would be of interest to the many
digital -readout fa ns of this column. Pan tek ,
P.O. Box 587. Lewiston. Pennsylvania 17044
now has available a line of cold-cathode seven
segment displays that are quite inexpensive,
even in small quantities and, unlike many su r­
plus offer ings, brand new- fully within speci­
ficat ions, a nd warranted for one year.

, . 1
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HERBE RT S. BRIER,· W 9EGQ

How Legal is Your Station?
Does your stat ion and the way you operate it

meet FCC amateur regulations ;:97 .73 and
# 97.751 In essence ::97.73 says Spurious radi­
ations from amateur transmitters be/o w / 44
"1Hz shall not be 0/ sufficient intensity ( 0 cause
interterrnce in receivers of good engineering
design tuned to freque ncies outside tire fre ­
quency band of emission being employed by
th e amateu r station , Spurious emissions include
harmonics and subharmontcs, key clicks, and
spurious oscillations. The frequ ency o f the
em itted carrier shall be as constant as th e slate
of th e art permits. #97.75 says: "The licensee
of an amateur station shall provide lor m ea­
surement o f the emitted carrier frequency or
frequencies and shall establish procedure for
making such measuremellt regularly . The mea­
surement 01 th e em itted carrier frequency or
[requencies shall be made by m eans indepen­
dent o f the m eans used to control the radio
frequency or frequ encies generated by th e trans­
m itting apparatus and shall be of suiiicient ac­
curacy to assure operation within the amateur
frequency band being used,"

The first of a recent series of phone calls was
from an operator 10 miles away. He was using
a second-hand Heathkit HW-16 transceiver and
wanted me to listen for him on 7148 kHz in
the 40-meter Novice band. He had been trying
to make contacts on that frequency for over a
week without success. I could not hear on 7148
kHz, but he was strong on 7152 kHz in the 40­
meter Phone band. He was lucky, though ; be­
sides being off frequency, his crystal was such
a slow starte r that it oscilla ted only on dashes.
Consequently, his sending was completely un­
readable, which made it impossible for anyone
to send him unwelcome mail. The next caller
was not so lucky.

He was an Advanced class operator who
called from Washington, D.C. He had received
an official FCC notice of violation of regula­
tion # 97.75 for operating on 7.024 ,674 MHz,
326 Hz inside of the 40-meter Extra-class band ,
forbidden territory for an Advanced class li­
censee. \Ve assured the caller that, as it was his

• c /o 144 Richter, Cheste rton. Ind. 46304

first offense, the FCC would accept almost any
reasonable explanation for the violation pro­
vided that he answered it within the IO-day
deadline. But he would invite a possibJe fine or
license suspension by neglecting to answer it.

As we were writing the previous paragraph,
the phone rang again. This call was from an
operator who was getting reports of key clicks
and key chi rps. The significant point about two
of these incidents is that the operators involved
were depending on someone eJse to tell them
that something was wrong with their signals. In
fact , the HW-1 6 user did not know that he
could check his own transmitting frequency
with it until we told him!

Measuring Your TransmiNing
Frequency on a HW·16

Although the Heathkit HW-1 6 transceiver
manual does not stress the fact, afte r its re­
ceiver dial is calibrated as described in the
manual, the receiver may be used to check the
frequency of the transmitter and the purity of
its note. Advance the R.F. and AUDIO G AIN

controls to maxi mum, press the transmitt ing
key, and tune the receiver dial in the normal
manner unt il the transmitter signal is heard in
the speaker or phones under the signal from
the built- in audio signal from the keying
monitor.

The monitoring signal can be temporarily in­
terrupted by disconnecting the green wire be-

Bill Petersen, WN6WTT, 2577 Clorebonk Way,
Son Jose, Cal if. 95121 , teaching his son Chr!s­
topher the code. His Heathkit HW-101 transceiver
is the first ki t he ever built. It has gotten OSl
cards from 46 sta tes and 14 countries with the
help of a Te n-tee KR-5 keyer a nd a Hustler 4-BTV,
reef-mounted vertica l antenna. We are sending
WN6WTT a l ·year subscription to CO for send.
ing this winn ing picture in our monthly contest.
If you wish to try your luck, send a clear photo­
graph of yourself and your station (prefe ra b ly
black and white). Include some deta ils of your
radio career, and moi l to: CQ Novice Shack
Photo Contest, Herbert S. Brie r, W9EGQ, c/o 144
Richte r, Chesterton, Ind. 46304. Suita ble non-win-

ners will be published a s space permits.
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Carl Rubin, WN2UOO, (14) Chappaqua, N.Y.
proves he likes to " ra gchew" with o n ARRl Rag­
chewer's Certificate (RCC) earned by the " dawn's

early light," his favorite operating time.

tween point C on the circuit board and pin 8
of accessory socket BF in pictorial J3 in the
manual, These points may be connected to two
unused pins on the accesso ry socket to accom­
modate an external s.p.s.t. switch used to dis­
able the keying monitor if desired whe n
spotting the transmitter signal. The original
wiring may be restored at a ny time. Tune in
the transmitter signal for loudest beat note and
read the transm itter frequency on the receiver
dial to the accuracy with which the dial is
calibrated.

A separate receiver is required to check
harmonic radiation from a standard transceiver.
If you do not have one, ask a local amateur or
shor twave listener within five miles or so to
listen for the second and third harmonics of
your transmitter frequencies. Between 7.4 and
7.5 MHz and 11.1 and 11.25 MHz are the
danger zones for the 3.7-MHz Novice band
and between 14.2 and 14.3 MHz for the 7.1­
MHz band. Between 14.067 and 14.132 MHz,
the second harmonic shadow of 7.033 to 7.067
MHz frequencie s usuall y tripled into the 21
MHz band should al so be checked. To be safe,
any harmonic heard should be at least 40 dB
(7 or 8 S units) weaker than the strength of
the fundamental signal.

CE~AE-A New Country
Especially For Novices

Would you like to work CE0AE the only
amateur station on Easter Island in the South
Pacific? So would most of the world's DX
chasers. Starting July IS, Novices will have a
rare opportunity to work this D X jewel. On
the 15th and 30th of the month until further
notice, Dave, CEfJAE, will devote his operating
time to working Novices. He will have a day
off in February. Because his duties as a priest
sometimes interfere with his time on the air,
Dave cannot set up a rigorous schedule; how­
ever, he will start the day on 28.1-28 .2 MHz
when conditions are favorable. When 10 is out,

54 • CO • July, 1975

he will transfer operations to 21.1·21.2 MHz,
and to 7.1. and 3.7 MHz after dark, although
he has never been able to raise any Novice he
has called on the latter two bands.

Dave will send "CQ WN DE CE0AE" a
number of times on a frequency that is reason­
ably clear of interference and listen for Novice
replies on that frequency, plus and minus 3
kHz. Call him "CEM E DE WN9EGQ BK"
(H is callelters and yours once only ). He will
answer at the same speed that you used with
"WN9EGQ DE CE~AE R RST 57N or 5NN,"
etc., (N for 9 ) twice if conditions are poor.
" My name is Dave BK" You reply " BK R"
(o nce only) RST5NN in Ind. My name is Herb
73 CEM E DE W9EGQ SK" Dave will respond
"R Herb 73 WN9EGQ DE CEM E QRZ?" and
listen for other calls. Mail your QSL card and
a sta m pe d a d d ressed r eturn envelope to
CE0AE's QSL Manager, Mary A. Crider,
WA3HUP, 212 Cla rk St., Le Moyne, Pa .
17043, who will forward Dave's QSL card to
you promptly.

Dave and the NOVICE SHACK hopes that other
DX operators will follow his lead and set as ide
regular times to work Novices.

News And Views
Ed Munsel, K6CL, 3452 Colonial Ave., Los

Angeles, Calif. 90066, an ARRL Official Ob­
server (00), reports a local Novice receiving
a n official FCC citation for being 200 Hz out­
side of the 40-meter Novice band. Ed recom­
mends a 100-kHz crystal calibrator to mark
the band edges. Even better for the 3.7 and
7-MHz bands are calibrators that generate 100,
50, or 25 kHz pips ac ross the band at the flip
of a switch ... Carl Rubin, \VN2UOQ, 6­
Kitchawan Dr.. Chappaqua. N .Y. 10514, is prob­
ably haunting the mail box waiting for the arrival
of his General ticket about now. Carl uses a
Ternpo-I s.s.b.Zc.w, transceiver cranked down
to 75 watts to drive a vertical a ntenna on 15 and
80 meters. He likes to ragchew and work DX.
He also enjoys cross-mode contacts with Ca­
nadian s.s.b, phone stations who operate in the
U.S. Novice bands. The Canadians put it a litt le
differently. They say U.S. Novices operate in
part of the Canadian phone band.

Dan veseth. WN8STZ , P. O. Box 277,
Escanaba, Michiga n 49829, says there is only
one other ham (WN 8ST Y) , but she is so busy
with other things that she doesn't get on the
air. Dan uses a n old Heathkit DX-100 trans­
mitter and an M R-l receiver with sepa rate 80·
and 40·meter inverted-V antennas. He has
worked 26 sta tes and three fore ign countries.
He likes to ragchew at 6:00 A.M. , when inter­
ference is low.

A rthur C. Ford, W2HAE, 56 Gildare Drive,
East Northport, N.Y. 11731, says "I am glad to
know that WN3VLA has become so proficient



that he doesn't need the help of the more ex­
perienced 'G enera ls.' From my observation, the
exam ple of one Novice work ing a nother is
often the bl ind leading the blind with litt le to
be gained by either. I spend most of my op­
era ting time in the 40-meter Novice segment
trying to help Novices with their code. A few
of them obviously do not know any code so
they cannot communicate with anybody. Others
1 fi nd who plug along at 5 w.p.rn., month after
month, a re capable of using higher speeds. Why
not use the higher speed for faster progress to­
ward a higher class license? Then we find the
wise guy who calls at three times the speed he

ca n copy and falls apart when the othe r oper­
ator sends to him at the same speed. Also , I
find that much poor sending in the Novice
bands is due to the senders not monitoring their
own 'fists! The sending of some of them is so
bad that they don't make any contacts and
finally quit the game in disgust. 73, Art, W2­
HAE: '

\Ve invite you to mail your "News And
Views" , gripes, a nd pictures-a-anything of in­
terest to you a nd your fellow amateurs 10 your

Column . The address is on the first page of
the column. 73, Herb, W9EGQ

Using The E-Model Pathsounder
BY GAYLE SABONAITIS,* WAIOPN

T ilEE· J\lodel Pathsounder is a device used
by blind and deaf-b lind people to travel in­
dependently. It should be closely evaluated as
no two people react to it alike; the user has to
undergo a rigorous train ing period . I am at
present tak ing th is mobili ty program whereby
the Pa thsounder is be ing tried on me in o rde r
to increase my mobility range, which was very
lim ited all my life .

T he Pa thsounder was inve nted in New Zea­
lan d and costs $ 1,000 as it is ind ividually and
not mass produced. It has the appeara nce of a
transistor ra dio a nd is worn o r hung around
the neck. When an object comes within six feet
of the wearer, the transmitt er on the chest of
the wearer vibrates. When an object comes
wit hin thirty-two inches, a tiny vibrator on the
back of the neck is activa ted and this te1Js the
user not to crash into objects. That vibra tion
is for deaf-blind people since blind people need
o nly use the audio d ispl ay, whereby a low
buzzing sound emitted at six feet changes to a
h igh beep a t thirty-two inches. The vibratory
display is very strong a nd easy fo r deaf-blind
people to feel on the chest and neck.

I have used th is instrument to get to different
classes at school. I strongly disa pp rove of its
use on streets because deaf-blind people ca n­
not tell moving ca rs from pedestrians and even
if they tried to steer away from any ca rs they
sensed, they could still get knocked down.
Therefore I recommend its use on blocks, in
big buildings, on school grounds, etc. It is
better to get a guide for traveling on streets.
Being deaf-blind myself I feel this approach is
the better way.

I do not have the circuit of the Pathsounder
handy. However it is being built at Massa ­
chuseus Insti tu te of Technology at the Sensor
Aids Evaluation a nd Development Center. If

' I I Maxwell St. , Worcester, Mass. 01607.

anyone wishes more informat ion, contact MIT
a t this center (6 17-253-5332) . They are made
to order a nd a re expensive so that they a re
used primarily fo r tra ining purposes.

This instrument is battery powered and can
be re-charged every night. \Vith the nickel­
cadmium battery it is possib le to use it often
a nd re-charge the batteries many many times.
I prefer and use an auto matic batte ry charger
and have had no problems with cha rging. I
usc the automatic charge r over the manual one
so th at I don't have to time the charging pro­
cess manuall y and run the risk of ove rcharg­
ing the batteries a nd ru inin g the instrument.

I can tell when the unit is charged by look­
ing at the "ready" ligh t. There are two lights­
a red "charging" one a nd a white " ready" light.
I a m able to see light well enough although I
am totally deaf a nd legally blind . If a person
is total ly deaf-blind or totally blind he can still
tell whether the battery is "ready" Or not by
fee ling the top of the bulb. Whichever light is
on will give off a steady warmth and a steady
glow. •

The E·Model Pathsounde r,
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BY JOHN A. ATTAWAY,· K41IF

T BE l ife's blood of any monthly DX column
is composed of the regu la r OX bulletins and
magazines which make up its chief sources of
info rma tion. Even if an editor stays on the air
full time collecting DX new s. he can't begin to
hear of every upcoming DXpcdit ion or other
event in this branch of a hobby which constitutes
a worldwide activity by defin ition. However,
with the weekly bulletins he can stay reasonably
current, as almost every planned DXpedition
advises at least one of the bulletins in adva nce.
and the news is quickly picked up by the other
bullet ins and wide ly disseminated.

Not only are these bullet ins essent ial to a DX
editor such as myself, they are also very valu­
able to every serious DXer. If you wish to keep
up on a ll future events you definitely should
subscribe to one or more of the weekly bulletins.
Natura lly we hope you will continue to read th is
co lumn fo r the overall perspective it presents,
but we go to press too fa r ahead to help you with
the ve ry latest news.

\Ve would like to recognize the bullet ins we
presently receive, a nd their long-suffering editors.
as fo llows:

· P.O. Box 205. Winter Haven. FL 33880

D'X er's Magazine, Gus Brown ing, W4BPD
Ed itor, P.O. Drawer DX, Cordova, S.C . 29039.

DX News-Sheet, Geoff Walts, Editor, 62 Bel·
more Rd., Norwich, Norfolk, England.

DX·.press. A. J . Dijkshoorn, PA~TO Editor,
Jan van Gelderdreef II , Voorschoten, The
Netherlands.

Long Island DX Association Bulletin, Robert
Barden, WA2RJZ Editor, 416 Victory Drive,
Lake Ronkonkoma, N .Y. 11779

W esl Coast DX Bulle/in , H ugh Cassidy,
WA6AUD Ed itor. 77 Coleman D rive, San
Rafael. CA 9490 I.

Mo nthly club bulletins, which conta in news
of group act ivities a nd personal gJimpses of club
members. are also helpful to us a nd we would
like to acknowledge the foll owing who send us
the latest issue each month :

Long Sk ip. the Canadian DX Association Bul­
letin. Alan Leith, VEIALl3 Editor. P.O. Box
452. Don Mills, Ontario, Canada.

Sou thern Calliornia DX Club Bulletin, Harvey
Helland, WA6KZI Editor. P.O. Box 73, AI­
rade na. Californ ia 9 100 I.

The DXer, Bob Thompson, K6SSJ Editor.
Publ ished by the Northern Califo rnia DX Club
and ci rculated only to club members.

De Extra

W hat's The Best C.W . Rig For DXing?: In
the aftermath of the transceiver de luge which
has satura ted th e amateur market over the past
decade , the vene rab le and respected a rt of c.w,

The WPX Program

M ixed
4S0 YUI N PF
48L WA~KJ
482 _. K1RSC
483 .....YU 3DO

C.W.
IJIlS .... O K3 RK A
13!l9.._..W4BTZ

WPNX
8t .....W N 8R UO

Endorsements
M ixed: Y U3D Q-650. W AtlTKJ . K1RSC. W 3HCW-450.
C W : W ASVDH-650. ON4 XG·500. LA1FJ-450. W1 EWD·

400.
lXSSB: 18YRK·900. DK2B I·8S0, K7RSC, ON4XG-4S0.

10ZG ·3S0 .
VPX: \\'4· 10646-650. W DXSF EB·600. OEI -J0I111-4S0.
A sia: JA 3A EV. Y U 30Q.
Europe: OL1rO. D K1N L. YU3DQ.
N o rth A merica : O KI MP.

Co mplete rules for WPX may be fou nd o n page 61 o f
the February 1912 issue o f CO. A pplical ion forms and
reprints of the rules may be obta ined by sendi ng a bust­
ness size. se lf-add ressed envelope. to WPX M anager,
P.O. Box 1271. Covi na. CA 9 J122-USA.

846 .... 161 C D
841....•.I..ZG
848.._.. HtM8X

2XSSB
!i43 K1 RSC
H44 JA JA EV
!i4S DK7NL

Carlos R. H. Silvera, PY2 FRW/ ZY2IT U, is known on
the bands as " Ca rl. " His rig includes the Yaesu
FRDX 4005D and FlDX 400, a 1 kilowatt " Delta
1000" li near, dipoles for 80 and 40 mete rs and
a 3·e leme nt yogi fo r 10, 15 a nd 20. Ca rl can
usua ll y be found on the low end of 20 and 40

meier c.w.
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CO OX AWARD HONOR ROLL
T he CQ DX A ward H onor R oll r ecogn izes t hose n Xera who ha ve s ubm itted proof of confir m a t ion w ith 275
or more countries f or the m ode indicated. T he A R R L DX CC Country List , L ESS DELET ED COU NT R IES.
is used 8!1 t he countr y s ta nda r d. T he total n umber of cur rent coun t r ies on the DX CC lis t 8 8 of t h is listing
is 321.

W6P T 320
K6E C 316
W 610 316
W8KPL 314
W 4YWX 312

T l 2 H P 320
W 2TP 320
W 2RGV 319
D L90H 318
G3FKM ...•........318
IlIAM U 318
W A2R AU 318
W 3N KM 318
W 9 I LW 318
K2F L 317
W 4N J F 317
W 4 E E E 316
SM5Sn 315
W 3A ZD 315
W 4I C 315
W 4SSU 315
W6EU F 315
W 6R EH 315
I8AA 314
I8KDB 314
IT9JT 314
SM6C KS 314

W 8LY 310
W 4I C 309
W6ISQ 305
W 9DWQ 305

VE3MR 314
W 6EL 314
W 6KT E 314
W9[}WQ 314
W9JT 314
F9RM 313
W A2EOQ 313
W2Q K 313
W 6R KP 313
K6WR 313
W 6YMV 313
K4 MQG 312
F2M O 311
I, ZV 311
I8YRK 310
K4 RTA 309
W 6NJ U 310
ZL 3NS :n o
Z S 6LW 310
KH6BH 309
\ \' 3DJ Z 309

C.W.
ON4 QX 304
WAfA UB 304
K6L E B 302
VK3AHQ 301

2X55B
W A 6MWG 309
SM6CW K 308
W9K R U 30X
VE3GMT 307
K3GKU 307
K6E C 307
F9MS 306
W A3IK K 306
W9QLD 306
X E I A E 306
O E2EGL 305
O Z3S K 305
K9W E H 305
ZL I AGO 305
VE2W Y 304
W2CNQ 304 ,
G 3DO 303
W A 6AH F 303
W6K ZS 303
V E3 MJ 302
W A2H SX 301

W 4BQY 299
DL3RK 298
W 6NJ U 294
W A6MWG 293

WB 6DXU 300
K8DYZ 300
K6AQV 299
HPIJC 298
WjfYDB 298
K4 HJ E 297
W 6FW 297
D K2B I 296
YVIKZ 296
G3RWQ 295
W90H H 295
YSI0 295
K I SH N 294
W8Z0K 293
W A ilCPX 293
DL6KG 292
W;SFU 21) 1
G3KY F 290
O E I F F 290
WH2RLK 290
W 6FET 290

K I SRN 289
W A6EP Q 288
WA8DXA 287
DJ 7CX 281

X E2Y P 289
YVI L A 289
W AjlKDI 288
DJ7 CX 287
K IK N Q 287
SP5 BSV 287
DLI MD 286
OE3 W W B 286
KISOQG 286
W 3CRE 284
I>K I F W 282
O K I MP 282
V A 7WJ 282
W B6PNB 282
W6T CQ 282
K8PYO 282
WA 2V EG 280
W6H U R 279
W9YRA 277
TIWT 275
VE7HP 275

1262 _.,_ F6BFH
1263..... LA3YQ

o pera tion has been pu shed to the back burner
in many ham shacks. Most transceivers a re de­
signed wit h s.s.b , o peration in mind.

\Ve don't care to debate the relative meri ts
of s.s.b. and c .w.: each has its eager partisans.
but it is a fa ct that a DXer who limits him self o r
herself to one or the o ther lim its the DX he or
she ca n work. De Extra would like to see more
DXers get back on c.w. and more information
available on good c.w, gear.

At this shack we're of the o ld schoo l and have
for many yea rs preferred a 75A~4 receiver with
a 500 kHz fi lte r fo r serious c.w. DXing. Our
" ideal rig" is a KWf\..I-2 o r equivalent transceiver
with the 75A~4 so that we can cover both trans­
ceive and split frequency operation. For co n-

The WAZ Program

5.5.B. WAZ
1259 _WA4N RE
1260 _WA4Y) J
126 1 G3TO E

C.W.-Phone WAZ
3837 0 Z4HW 3840 _.W6IVZ
3838 0 K2BEC 384 L 12VDX
3839_ _HA5K KB 3842 W3SQ

Complete rules for the Single Band WAZ program
appear on pgs, 57-58 of the December, 1972 issue of CQ.
Complete rules fo r regul ar WA Z are found beginning o n
pg- 46 of the April, 1975 issue. Application blanks and
rep rints o f th e rules for all W A l awards may be ob­
tained by send ing a self-addressed , stamped envelope to
th e Assistant DX Editor, P .O. Box 205, Winter Haven ,
F lorida 33880.
- - - - - - - - - - - -

test o pe rat io n, part icularly outside the U.S., we
like the Drake twin s because of the 6-ba nd
covera ge. Fo r a good contest sco re you need
those 160 meter contacts.

T o be perfectly honest we've never o pera ted
with the la ter gene ration gear such as the newest
Heathkits, Kenwood, Tem po and Yaesu , o r the
latest entry, Atlas, which is curren tly receiving
such a big play. Therefore , we 're interested in

W ill G ennaro Casaburi, 18YRK, be th e first DXe r
in the world to make S ing le Ba nd WAZ on 15
meters? O n Fe b. 10 G ennaro advised us that he
ha d 3 4 zone s co nfirmed on 21 MHz. His sta tio n
consists of a com plete Drake line, a He n ry 2K

linear and a Hy-Gcln 2-e lement quad at 50 feet .
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Jorn, PYl ZBG. at hi~ rig in Rio de Ja neiro, con­
sisting of a Droke Cvline, Yoe su FT-' 018 and FL­
2100 li near. Ante nna is only a 12AVQ, but on top
of a 14 story building it gives good results. Jorn,
who is a Danish d iploma t, was TG9GZ 1961·'66.
a nd from Octobe r 1975 will be QRV for a while

fro m his home country De nmark a s OZ9GZ.

your experiences. particularly with regard to the
transceive r you have fou nd to have the best de­
sign for c.w. operation. Please drop us a line to
Box 205, Winter Haven. Flo rida. If we get some
interesting comments which we can pass on to
the readers we will do so. There's no intent to
endorse anyone's gear o r knock anyone's gear
so please emphasize the good points for c.w.
operation, and let us here from you.

time and energies to working for their fellow
DXers:

N orthern California DX Club: Jack Troster,
W6ISQ. President ; Ken Anderson, K6CQF,
Vice-Presiden t; E. Howrd Hale, W6SC, Sec­
retary; John Brand, K6RXZ, Treasurer; and
Don Sch liesser, W6MAV, Robert Smithwick,
W6JZU, and Bob Thompson. K6SSJ , Directors.

SOli/hem California DX Club: Irv Emig,
W6GC, President; John Cashen, W6KNC, Vice­
President; Wayne Spring, W6IRD, Secretary;
Cleyon Yowell, WB6EHT, Treasurer ; and
Wayne Gingerich. W6EUF, Larry Weaver,
W6JPH, and Dick Reimer, W60SU, Directors.

Canadian DX A ssociation: Barry Garratt,
VE3CDX, President; Paul Hicks, VE3BBH, 1st
Vice-President; Robert Nash. VE3KZ, 2nd Vice­
President; James Montagnes, VE3BIF, Secre­
tary-Treasurer and Manager of Outgoing QSL
Bureau; Chris Lyons, VE3GUS, Recording
Secretary; Martin Rosenthal, VE3MR, Dennis
Ratcliffe, VE3DDR, and Yuri Blanarovich ,
VE3BMV, Directors; Ron Nickle, VE3BIZ,
Awards Manager ; and Jack Reed, VE3GMT,
Public Relat ions.

Long Island D X A ssociation: Michael Hacker,
WA2BVU, President ; Dave Ferrier, W2GKZ,
Vice-President ; and Gerry Offe nberg, WB2­
HXO, Secretary and Treasurer.

If your club would like this recognition for
your office rs, please send us a list of your current
slate.

The CO OX Award Program

C.W.

2XSSB
393 K7R SC 396 _ K6SM F
394 __ KH 6GH Z 397__.W B4BE R
39S .__ ._WA 70 8 H

Endorsements
C W : OJ4IT-ISOcou nt ries.
] X SS B: W6YM \r'. K4RTA·31O, K7RSC·200. K6SM F.

K7R SC·1 50.
2S...'Hz: K4ZYU, WB2G UB.

Complete rules a nd application fo rms for the C Q OX
Award program may be o bta ined by sendi ng a business
size. sen-add ressed stam ped envelope to DX Editor. P.O.
Box 1271. Co vina. CA 9 1722 U SA .

OX Clubs
Some of the best fun in OX is to be found in

a OX Club where you can talk ove r your latest
experiences on the bands and compare notes on
gear with other OXers in your area. OX Clubs
are also important in providing an outlet to
speak on policy matters relating to AR RL and
FCC and to work together in loca l activities.
They also provide a fra mework for cooperation
between OXers of one area and another.

At this time CQ would Jike to recognize the
officers of some of the major OX Clubs. These
are amateurs who donate a lot of their own

176 __ Dl8VV
177 __ O KI KYS

118 _ WA2U M

Here and There in the World of OX
160 Meters-Herb, KV4FZ, worked TI9DX

for his 100th country on top band since 1969.
Each year for a number of years now, Herb has
taken first place in the CQ 160 Meter Contest
and he is second only to WI BB in the number of
countries worked from a single QTH on 160.

Siberian Zones- Jim. WA4APG, in Georgia
reports working UAPFG :'>I, UKI\LAB and
UKtlZAB between 7025 and 7030 kHz using a
simple. quarter-wave vertical antenna. The con­
tacts were made during the early mo rn ing hours.

Jerry, \V2KZL, in New Jersey has worked a
long and impressive list of Siberian stations on
40 and 20 meters. His recent contacts, just in
rare Zone 18, include UK9HA B, UK9HAC,
UK9HAD, UA9HL, UA9H:'> I. UA9HN, UA9­
IB, UA9ID, UA9IF, UA9IQ, UA9IZ, UW90A,
UT90BI. UA90 V, UA9PG, UW9PJ, UV9PS,
UA9PX, UA9UAB, UA9UAR, UA9UAW, UA­
9U DR, UA9UG A, UA9UN, UA9US, UA9VL,
UW9VH, UK9YAD, UT9YAI, UK9YAM, UK­
9YAQ. UA9YAT, UA9YL, YA9YR, and
UW9YS.

Stamps for S .A .S.E.-The OX Stamp Service
operated by W2AZX. 83 Roder Parkway, On­
tario, N.Y. 145 J9, can sell you stamps from
most of the world's countries. It will really
boost your QSL return to enclose a s.a.s.e. al-
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ready stamped with the stamps of the country
where it will be mailed . Its much easier for the
DX station Or QSL Manager than turning in
IRC's and stamping the envelope himself.

On-The-Air Bulletin-The Southern Califor­
nia DX Club's o n-the-a ir bulletin has changed to
0200 GMT on Thursdays to allow east coast
stations to hear the latest news. The frequency
remains the same, 14265 kHz.

Some Good Prefixes for WPX
BV2- T im, BV2B, has been worked frequent.

lyon Fridays around 2300 GMT on 14225, 1421g
Or 14250 kHz. QSL to K3RLY.

CT6- T his prefix was used by several cn
stations during the CQ WPX Contest. For QSL­
ing purposes route via the CT t call with the
same suffix. For example, CT60F would be via
CTIOF.

CZ3- A special Canadian pre fix. Frank, CZ3­
EVK, operated from Wilno , Ontario to com­
memorate that city's centennial.

D U3- Sounds like an ordinary pre fix but
there aren't many on the bands. DU3BS has
been reported o n 20 meter s.s.b.

FC6- FC6CXT has been worked on 14241
kH z.
FO~-FO\lVAP was heard on 14203 kHz.
J V~l--This was a special Italian prefix to com­

memorate Vat ican Ho ly Year.
JI-Having completed the assignment of the

JG series of ca llsigns, the Japanese are now as­
signing J I calls.

KP6-KH6EVM/KP6 has been active on 20
meter s.s.b. above 14300. QSL to Suite 209, 1427
Dillingham Blvd., Honolulu , Hawaii 962 17.

K VIl-KVIHSU operated May 1-5, 1975 from
Iowa Stale Universi ty. QSL 10 WA~KHF.

KZ2-KZ2PTF was QRV from a trade fair
in Sussex County, N.Y. QSL to W2 Bureau.

TK - This prefi x was used by the French dur­
ing the month of May to commemora te the 50th
anniversary of IARU and the REF. TK2MO
was F2M O, and in the French Overseas T erri­
tories TK7G was FG 7. T K7M was FM7, T K7R
was FR 7 and T K7 Y was FY7.

VCI - VC IH H was used by VE IHH to cele­
brate the centennial of New Gl asgow.

Y Ktl- OE5CA/YK has been very active. Fre­
quencies reported include 14270, 14298 and
28560. QSL to OE5 REB.

YZ-YU sta tions are using the YZ prefix from
May 9 to November 29 to com memorate 30
years of the Yugoslav Federa l People's Republic.

XK3- XK3EUP was Garth. VE3 EUP, in
commemora tion of the 150th anniversary of
Peterbo rough.

Z W4- Z\V4A KL used this specia l prefix dur­
ing the contest. QSL to PY4AKL.

4KJ-4KI C and 4KIF are special Russian
antarct ic sta tions. QSL to Box 88, Moscow,
USSR.

Recent ly qualifying for WAZ from the high ploins
of Canada is Cliff Jones, VE5CJ, of Saskatoon,
Sa ska tchewa n, age 65. Cliff uses Hollicrafter's
gear, HT·37 and SX-'.M, with a 2-element quad

up 50 feet.

5L - The 5L prefix was used in place of EL
by the Liberians to celebrate the 10th anniversa ry
of the Liberian Radio Amateur Associat ion. Op­
eration using this will continue until the end o f
the year. 5L2D = EL2D, etc .

8SK . 8SM and 8SL- These prefixes were used
by Swedish amateurs from Apr il J8 to June 30
to commemorate the 50th anniversary of the
Sveriges Sandare Amatoer (S.S.A.), The 8SK
prefix will see continued use by the S.S.A. head­
quarters sta tion until the end of the year .

QSl Info rma tion
A-IXFP- QSL to P.o. CR 7BF -<:/o Box 120,

Bo x 24.1\. MU!lCa t Nam nula, Mozambique
A-IXVH- V ia G4 DLG CT3 A R- V ia P .O. Ro x
A 6XH - To KIDRN 601. Funehal, Madeira
A 6XN- C / o DJ9ZB b land"
C5AG-Via ZD3G D U3nS-To Bo x 9 4, APO
C5A R- To G3LQ P San Francisco .
CFJ!.A E-<:/ oWA3HUP C A 96298
C N tl DX-Vla P .O. Box F.A 7VS -<: / o Apa rt_do

120 . Ra bat , Morocco 479. Sevilla, Espana
CR 6 LF- To W 3HNK IW ZB() - V ia Bo x 1065.

Tehe ran , Ira n

[Continued on page 72)

Spc-rtsh operators are
showing a lot of inte res t
in CO awards recently.
EA3J K of Tarrogona is
one of their la lest WA Z

winne rs.
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Contest
Calendar

BY F RANK ANZALONE,. WIWY

Calendar of Events
July 5-6 Venezuelan Phone Contest

' July 5-6 DL QRP C. W. Contest
' July 5-6 Area Code Contest
' July 12-13 Te n Ten Net QSO Party
July 12-1 3 ARRL "Open" CD C.W.
July 19-20 ARRL "Open" CD Phone

' July 19-20 Colombian Contest
' July 19-20 Space Net VHF Contest
' July 26-27 World Wide VH F Activity
' Ju ly 26-28 County Hunters C.W. Party

Jul y 26-27 Venezuelan C.W. Contest
Aug. 2-3 Romanian Contest
Aug. 2-3 Ill inois QSO Party
Aug. 9- 10 Argentina Phone Contest
Aug. 9-10 European DX C.W. Contest
Aug. 16-18 New Jersey QSO Party
Aug. 23-24 All Asian C.W. Contest
Aug. 23-24 Arizona QSO Party
Aug. 30-3 1 SSA 50th Anniv. Contest
Sept. 6-7 ARRL VH F QSO Party
Sept. 6-8 M aryland/ DiC. QSO Party
Sept. 13-14 Eu ropean DX Phone Contest
Sept. 13-1 5 Washington Sta te QSO Party
Sept. 20-2 1 VE /W Contest
Sept. 20-21 Scand inavian C.W. Contest
Sept. 27-28 Scandinavian Phone Contest
Sept . 27-29 Delta QSO Party
Oct. 4-5 California QSO Party
Oct. 4-5 VK/ZL/Oceania Phone
Oct. 11 -12 VK/ZL/Oceania C. W.
Oct. 18-1 9 Manitoba QSO Party
Oct. 25-26 CQ WW DX I'hone Contest
Nov. 8-9 European RTTY DX Contest
Nov. 29-30 CQ WW DX C.W. Contest

Venezuelan Contest
Phone: July 5-6 C.W.: July 26-27

Starts: 0000 GMT Saturday
Ends: 2400 GM T Sunday

This year for the first time a c.w. section has
been added and some modifications have been
made in the scoring and awards. Therefore use
the fo llowing rules rather than the ones pub­
lished prematu rely last month.

Ir s still a world wide type contest on all

' 14 Sherwood Road , Stamford, Conn. 06905
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bands 10 thru 80. There are three categories,
single ope rator, single and all band, and multi­
operator, single and mult i transmitter, all band
only.

Exchange: The usual RS(T) report plus a 3
fi gure contact number starting with 001.

Points: Contacts between sta tions in differ­
ent countries 2 points. Between stations in same
country 1 point if on 40 and 80, but zero (0)
if on 10, 15 or 20, but permitted fo r multiplier
credit.

Multiplier: One fo r each country and YV
call area contacted on each band.

Final Score: Total QSO points multi plied by
sum of diffe rent countries and YV call a reas
worked on each band.

Awards: Medals to the highest scoring sta­
tions in th e U.S.A., Canada and each con­
tinent. Certificates to all sta tions working the
followi ng totals: North and South America, 20
YV's and 10 other count ries. Eu rope and
Africa. 10 YV's and 10 count ries. Asia and
Oceania. 5 YV's an d 10 countries.

T imes must be logged in GMT, indicate
multip lier only first time it is worked on each
band and use a separate shee t for each band.
Include a summary sheet showing the scoring
and othe r information, and th e usual signed
declarat ion. Usual disqualifica tion ru les are in
effect.

A remittance of $2.00 or its equivalent in
IRC's is requested with each certificate ap­
plication. Mailing deadl ine is Sept. 15th for
phone and Sept. 30th for c.w. to: Radio Club
Venezolano, P.O. Box 2285 , Caracas 101,
Venezuela .

Romanian Contest
Sta rts: 1800 GMT Saturday, August 2

Ends: 1800 GMT Sunday, August 3
This one is sponsored each year by the

Romanian Amateur Radio Federation, how­
ever no officia l announcement has been re­
ceived.

You may wo rk other European countries
as well as YO stations, on each band and
mode, 3.5 th ru 28 MHz.

Catceortes. Both single and multi-operator,
single and a ll band in both divisions.

Exchange: RS(T) plus a progressive QSO
num ber starling with 001. YO stations will
include 2 letters de noting thei r county.

Scoring: European contacts count 2 points,
lO points if it's a YO sta tion. Multiply tota l by
num ber of European countries and YO coun­
ties worked on each ba nd and mode.

Awards: Cert ificates to the top scorer in each
country in each category. And a Crysta l Cup to
the over-a ll champion.

Mailing deadline is September 1st to:
Romanian Amateur Radi o Federat ion, P.O.
Box 1395, Bucurest i 5, Romania .



Illinois aso Party
Two Periods (G MT)

1800 Sal. Aug. 2 to 0500 Sun. Aug. 3
1200 Sun. Aug. 3 to 2300 Sun. Aug. 3

This is the 13th annual party sponsored by
the Rad io Amateur Megacycle Society. The
same statio n may be worked on each band
and mode.

Exchanger RS(T ) and QTH. County for Ill.,
state. province or country for others.
(Ill. may work in-state stations.)

gcoetngr One point per QSO. III. sta tions
m ult iply total by sum of III. co unties. states.
VE provinces and DXCC countries worked.
Others use Ill. counties for their multiplier.
(max. o f 102)

Ill. mobiles add 200 to score fo r each
cou nty opera tion f rom which 10 or more con­
tacts were made. For non-Ill. stations the re is
a bonus multiplier of 1 for each group of 8
contacts with the same county. Look for
K9CIU/9 (o r possible special call) operat ing
from U55 Silversides, famed WW 11 submarine,
each contact worth 5 points.

Freque ncies: 60 kHz from low end of each
c.w, band. 25 kHz from high end of phone
bands. (also 21375 & 28675) And 25 MHz
from lo w end o f Novice bands o n the half
hour.

Awards: Certificates to top stations in each
category in each state. VE province. DX
country and lst three places in Illinois. Single.
multi-operator, mobile and Novice compete
separately.

Mail ing deadl ine is Sept. 15th to: RAMS,
K9Cl U, 3620 N. Oleander Ave .. Chicago, 111.
60634. Include large S.3 .S.C. for results.

European OX Contest
C.W.-Aug. 9-10 Phone- Sept. 13· 14

Starts: 0000 GMT Saturday
Ends: 2400 GMT Sund ay

This is the 21st annual Europea n contest
sponsored by the DARC.

Use all bands, 3.5 thru 28 MHz. There are
two classes, Single operator, All Band, and
Multi -operator, Single Tran smitter.

Only 36 hours out of the 48 hour contest
period may be used by single opera tor stations.
T he 12 hour rest period may be taken in one
bu t not mo re than 3 periods, anyti me in the
contest.

Exchange: A five or six figure number, RS
(T) plus a QSO number sta rting with 001.

St'o ri n~: One poi nt per QSO and one point
for each QTC reported .

I\l ultiplier: For non-Europeans, number of
EU stations worked on each band. Europeans
will use the ARRL list and call areas as fol­
lows: lA, !'Y, VE/VO, VK, W/K, ZL, ZS,
UA9/UA~. In addition the multiplier on 3.5
may be multiplied by 4, on 7 mHz by 3 and

Bob Cox. K3EST ope rotor of W3AU in the 1974
WPX Contest finally receives a Trophy after ma ny
yea rs of contest opera tion. This one, the Joe Hille r
W40PM Memorial donated by the Virginia Cen­
tu ry Club, of which Joe was the found er, was for
the highest single band <1 4 MHz) score in the

USA. (Photo by WB IMZJ

on 14/21 /28 by 2.
Final Score: Total QSO points, plus QTC

points, times the su m total multip lier from all
bands.

QTC- Trdffic: Additional QSO point credit
may be real ized by reporting a QTC. This is
a report of a QSO you have made earlier in
the contest a nd later sent back to a EU station.

The general idea being that after a number
o f EU stations have been worked a list of these
can be reported back during a QSO with an­
other station. One point can be earned for each
QSO reported . A QTC can only be sent from
a non-European to a European station.

A QTC contai ns the time, call and QSO num­
ber of the station being reported. ie: 1300/
DK2BI I 134. This means that at 1300 GMT you
worked DK2B I a nd recei ved his number 134.
It may be reported only once and not back to
the originating station.

A maximum of 10 QTC's to the same station
a re permitted, and the same station worked
several times to com plete th is quota. Only the
original contact however has QSO point value.

Keep a uniform list of QTC's sent. QTC 3/7
indicates that th is is the 3rd series and that 7
QSO's are now being sent.

Awards; Certificates to the highest scorers
in each country and ca ll area listed above.
Continenta l leaders, a nd stations having at least
half the score of the continental leader.

Disqualifi cation: Violation of the rules of
the contest, o r unsportsmanshi p conduct, o r
tak ing cred it for excessive duplicate contacts
or multipliers will be deemed cause for dis­
qualificat ion. Decision of the Committee is
final.
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Jack Reichert, W3ZKH receiving the Don Miller
W9WNV, Ted Tho rpe Memorial Trophy, for' their
record breaking score from PJ9JR in the 1974 CQ
WPX SSB Conte". Thot 's Roy I erkcski, WA3 1AQ
the other half of the Multi-aperator, Single Trcns-

mitter crew. (Photo b y Wa lMZ)

It is suggested that you use the official DARe
log and summary forms. A s.a.s.e. with suffi­
cient IRe 's shou ld be sent to address below.
Figure 40 contacts to the page if you make
your own. And use a separate sheet for each
band . (\VI K and VE stations can send their
request to WIWY or WA3KWO ).

Mailing deadline for logs is Sept. 15th for
C.W. and Oct. 15th for Phone. To the WAEOC
Contest Committee, 0 -895 Kaufbeuren, P.O.
Box 262. \Vest Germany.

European Country List
C3 1 - cn - CT2 - OL - OM - EA ­
EA6 - EI - F - FC - G - GC Guer
- GC Jer - GO - G I - GM - GM Shet­
land - GW - HA - HB9 - HB~ - HV ­
I - IS - IT - JW Bear - JW - JX - LA
- LX - LZ - MI - OE - OH - OH~ ­

ON -OK -ON - OY - OZ - PA - SM
- SP - SV - SV Crete - SV Rhodes - SV
Athos - TAl - TF - UA I346 - UA2 ­
UB5 - UC 2 - UN I - U0 5 - UP2 - UQ2
- UR2 - UA Franz Jose f Land - YO - YU
- ZA - ZB2 - 3A - 4UI - 9H l.

New Jerse y QSO Party
2000-0700 GMT Sat. z'Sun . Aug 16/1 7

1300-0200 GM T Sun.lMon. Aug. 17118
This is the 16th party sponsored by the

Englewood ARA. Phone and c.w. a re con­
sidered separate bands. The same station may
be wo rked on each band and mode and N.J .
may work other N.J. stations for QSO and
mu ltiplier cred it.

Exchanger QSO no., RS(T) and QTH.
County for N J ., ARRL section or country for
o thers.
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. Scorin~: Out-of-state multiply N.J. QSO's by
N.J. counties worked. (Max of 21)

N.J . stat ions score I point for W /K , VE/VO
contacts, 3 points for OX. Mul tiply total by
ARRL sections. (max. of 75 ) KP4 , KH6, KL7,
KZ5 are 3 po ints and section mult iplier.

Frequencies: 181 0, 3535, 3735, 3905, 7035,
7135,7235,14035, 14280,21 100,21 355,28 100,
28600, 50-50.5, 144-146. Phone on even hours,
15 on odd hours, 160 at 0500 GMT.

Awards: Certificates to the top SCOrers in
each N.J. county, ARRL section and OX COUD­

try, 2nd place awards if four or more logs
received. Also to Novices and Technicians.

Use GMT, ind icate multiplier fir st time it is
worked and include a summary and 050 cbeck
sheet. A large s.a.s.e. if results desired.

Stations planning activity in N.J . a re re­
quested to advise EARA by Aug. 2nd so that
coverage of all counties may be planned.

Logs must be received no later than Sept.
13th by the Englewood ARA. 303 Tenafly
Road, Englewood, N.J . 07631.

All Asia n OX Contest
Starts : 1000 GMT Saturday, August 23

Ends: 1600 G M T Sunday, August 24
This is the c.w. section, the phone section

took place in June with complete ru les and
Asian country list in the May C ALENDAR.

Briefly it's the world working the Asian
countries. The exchange is RST plus age for
OM's and RST plus 00 for YL's. One point per
QSO. Asians use non-Asian countries fo r their
multiplier. (OXCC list ) Non-Asians use pre­
fixes of Asian countries. (CQ WPX list )

Logs must be received no later than Novem­
ber 30th and go to: J.A.R .L. Contest Commit­
tee, P.O. Box 377. Tokyo Centra l, Japan. In­
clude a IRe and s.a.e for copy of results

SSA 50th Annive rsa ry Contest
Phone: Sat. Aug. 30 C.W.: Sun. Aug. 31

From 0600 to 2400 G M T

The SSA has organized this one to celebra te
the 50th anniversa ry o f Swedish Amateu r Radio.

The object is to contact Swedish amateurs on
all bands 3.5 thru 28 MHz. The same station
may be worked on each band. phone and c.w.
a re separate contests.

There are three classes : Single and multi­
operator and s.w.I. , a ll band only.

Exchanger RS(T) plus a progressive contact
number starting with 001.

Scurlng: One point per contact mult iplied by
the nu mber of Swedish prefi xes worked on each
band . SMI-7 + ~ , SKI -7 + ~ , SLl-7
+ ~ and SJ9. (max. of 25 per band)

Awardse To the two top scores in each cate­
gory both phone and c.w. All entries wiU re­
ceive a Special Participation Award.

Mail ing deadline is October 1st to : SSA



Contest Manager. Jan Hallenberg, SM~DJZ.

Sieipnergatan 64.7 TR. S-195 00 Maersta,
Sweden.

Ed itor's Notes
After many years of procrastinat ing ] finally

go t out to the Dayton Hamvention. Mostly due
(0 the fact th at th is yea r fo r the first time they
included a Contest Forum on the program, and
our own Bernie Welch. \V8IMZ was the mod.
erator.

It was a successful affair with many well
known contesters on the program and in at­
tendance . To mention a few. OH2BH IZD3X.
W 3ZKH / PJ9J R. W9SZR/LU5HFI. the A RRL
CAe and many. man y more.

It was my privilege to present WPX Contest
awards to PJ 9J R. W2PV. W3AU and W3SS.

\Vith so many of the CQ Contest Committee
in a ttenda nce it a lso offe red an opportunity to
hoJd one of our infrequent in person meetings.

I've heard so many stories about the Dayton
Harnvention but you've got to attend one to
believe it. Over 12,000 attended this year, with
1600 a t the Banquet.

It seemed that everybody who is known in
D X circles was a t the North Jersey and Na­
tionaI Capitol Hospitali ty rooms. JA IAEA and
h is group the most distant visitors . And you
couldn't possibly cover the Ex hib its a nd Flea
Market in one day. Yes indeed, it was quite
a shindig.

While in Dayton it was my pleasure to visit
the R. L. Drake Co. at Miamisburg with Ber­
nie, and get a VIP tou r of the plant by Peter
Drake. We now know the meaning of "quality
contro1."

It was good to have an "eyeball" with all
you fe llows. Hope we can do it aga in.

73 for now. Frank WI WY

Spread The Word
An eye-catching bumper sticker encouraging
the man in the street to "Talk to the World­
Become A Ham Operator" is available from
CQ for 25f pius a legal-size s.a.s.e, Quantity
prices upon request , Write to: CQ. 14 Van­
derventer Av.• Port Washington. NY 11050.

Be 0 Pa rt of It All
Join A MSAT- The Radio Amateur Satelli te
Corporation. Your $05 .00 annual dues bring
a handsome membership certi ficate and the
quarterly publication " A MSAT N ewsletter."
Write AMSAT at P.O. Box 27, Washington,
D.C. 20044.

New INTERN ATION AL

broadband
amplifier

MODEL 150-299

14 db 9ain-1 0 to 1,000 MHz

International's inline ampl ifier
provides 14 db gain flat wil hin 1
db over a range of 10 to 1.000
MHz. Impedance 50 phrns. Re­
qu ires 20 VDC @ 50 mao For in­
creased gain additional amplifier
may be added. Uses BNC type
terminals.
SPECIFICATIONS
Range 10 to 1.000 MHz
Impedance 50 o hms
DC Input" 20 VDC 50 ma
Gain" " 14 db
Flatness ± 1 db (Re f. 500 MHz)
Operating Temperature - 25 to +70° C
Noise Figure 9 db
VSWR Output 2.0
Output capability for -60 db near
intermodulation d istortion 100 M V

· W III o perate 12 to 2 4 V DC w ith some lo ss
c h aracteristics

· ·May c ascad e for aocinonar gain with
consid e r ation 0 1 noise an d fl atness

Price $40.00 plus postage
Write for complete catalog .

~
IN T I! R N A TI C N A L

" c r y•

CR Y STAL M JI'O. Co.. INC.

10 N orth lee
Oklahoma City . Oklahoma 73102
40 5 23 6-3 74 1
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BY GEORGE JACOBS,* W3ASK

A MERICAN astronauts and Soviet cosmonauts
will work together in space this month in an
attempt to solve some of the remaining myster­
ies of the ionosphere. The ionosphere is that
region in the earth's upper atmosphere where
atoms of oxygen and nitrogen are ionized by
ultraviolet radiation from the sun. This electri­
fied region makes possible the refraction of
high frequency radio signa ls over very great
distances.I

At present the amount of oxygen and nitro­
gen in the earth's upper atmosphere is not ac­
curate ly known. As part of the APOLLO­
SOYUZ (ASTP ) cooperative mission, astro­
nauts and cosmonauts will measure the amount
at the spacec rafts' orbital alt itude of approxi­
mately 13S miles. This is within the lower level
of the F-Iayer of the ionosphere.

Ultrav iolet light beams will be sent from the
APOLLO spacec raft to the SOYUZ vehicle
where they will be reflected back to a special
instrument aboard APOLLO calIed an optica l
absorption spectrometer. The amount of re­
flected ligh t reaching the spectrometer will in­
dicate the concentration of oxygen and nitrogen
atoms between the spacecraft.

Measurements will begin when both vehicles
are separated by a kilometer (0.6 mile ), and
they will continue as the spacecraft approach
to with in 150 meters (165 yards) of each other.
By combining the known distances with the
amount of light measured by the spectrometer,
scientists hope to determine the amount of oxy­
gen and nitrogen in the lower ionosphere.

Sunspot Cycle
The present cycle continues to decline slowly,

but steadily. The Swiss Federal Solar Observa­
tory at Zurich reports a monthly mean sunspot
number of 12 for March, 1975. This results in
a smoothed sunspot number of 32, centered on
last September. A smoothed sunspot number of
17 is forecast for this July. The cycle is now in
its "low period: ' and it will remain so through

' Radio Propagation Editor, CQ. 11307 Clara
sr., Silver Spring, MD 20902

I "Short Wave Radio and the Ionosphere."
Lelnwoll. S. and Jacobs, G., CQ. Nov. 1969,
p. 16.
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Da y.to.[Ja y Conditions E x pected For J uly. 1975
Ezp~d~d S ignal Qualitll
(' ) (3) (2) (I )P ro pa ga tion lnd~x .

Da te J ul y
Above Normal: 26
Hiilh Normal: 9·11. 20.

22·2 01
Low N ormal : 6-8. 12·13. B

16·16. 18-19, 21, 25. 27·28
Below Normal : 1. 8·5. H , C

17. 29·81
Disturbed : 2 1).E
Where ezputed .il1nal qualit ll i.:
A-Excellent open in g. exeept.ionally strong. etee dr

signalll greater t han S9+30 dB.
B- Good opening. moderately strong signals va rying

betwe-en S9 and S9+ 80 dB. with li ttle fadin g or
noise.

e-Fair openi ng. lIignalll between modera tely strong
a nd weak. varying between S3 and S9, with som e
(ading and noise.

D-Poor openin g. with weak si gnals varyi n g be­
t ween S I and S3 , and wit h considerable (ading
a nd »otee.

E - No openi ng ex pected.
HOW TO USE THIS FORECAST

1. F ind propagat ion indf'z associated with partlc'
u la r band opening (rom P ropa gation Ch a rta
appearinK on the following pages,
2. Wit h t ht· l 1rO}Jaoation i nd,z . use the above

ta ble to f ind t he expected ·s ig na l qua lit y a ssociated
with th e hand olwninjiC" (or any day of the month .
For t'xRm plt>, a n openinjiC" show n in t he charts with
It IJro}Juga t ion i" d , z o( (3) will be IJOOr (D) on J uly
I. p robably no t open at a ll on J u ly 2 (E), poor Hp in
on July 3·;J o», (air on J u ly 6·8 (C). etc.

F or u pda ted In (ormation d ial Area Code 516-888­
6228 (or DIA L-A·P RO P , su bsc rf be to bi-weekly
MAIL-A-PROP. P.O. Box 86. N orthport. NY 11768.
or chec k WWV at 101 minut es past each hour.

LAST MINUTE FORECAST

its minimu m point and until the next cycle
climbs to a smoothed sunspot of 20 aga in. Ac­
cording to latest estimates, this is likely to take
another two years or so.

OX Conditions
\Vith longer hours of daylight and the sun

high in the northern sky. h.f. propagation con­
dit ions should be considerably more stable duro
ing Jul y than they were during the spring
months.

T wenty meters should be the optimum band
for DX propagation during the month. The
band should normally remain open to one area
of the world or another from sunrise through
midnight. Peak conditions are expected for a
few hours after local sunrise. and again during
the late afternoon and early evening. when the
band may often open in almost all direct ions.

Considerably fewer DX openings are ex­
peered on J5 meters and even less on / 0 meters.
as a result of changing seasonal conditions and
declining solar activity. Fifteen should normally
open fairly frequently towards the south. Check
for short-skip openings into the Caribbean area
and Central America as earl y as to A.M., with
a peak expected to all areas of Lat in America
between 3 and 6 P.M •• local daylight time. The
band may also occasionally open to Africa dur­
ing the late afternoon from the eastern half of
the country, and to Australasia and the South

Propagation



Pacific area during the late afternoon and early
evening from the western half of the country.

On 10 meters, the only possible DX looks
like some very spotty short-skip openings dur­
ing the day towards the Caribbean and possibly
Central America and a very occasional longer­
skip opening deeper into South America during
the afte rnoon.

During the hours of darkness, 40 meters
should open to many areas of the world, but
seasonally high sta tic levels may at times make
DX reception difficult. Higher static levels are
also expected to hinder DX on 80 meters, but
the band should open to some areas of the
world during the hours of darkness. Not many
DX o penings a re expected on 160 meters dur­
ing July because of seasonally high levels of
static and absorption. Best bet is an hour or
two be/ore midnight for openings towards the
north and east, and just before local sunrise fo r
openings towards the west and south.

DX Propagation Charts for July appeared in
last month's column. For an assessment of day.
to-day conditions expected during the month,
see the "Last Minute Forecast," which appears
at the beginning of this column.

Peak Sporadic-E Propagation
Short-skip propagation conditions a re ex­

pected to be optimum during july as a result
of a seasona l peak in sporadic-E ionization.
During the daylight hours, considerable short­
skip openings are forecast for /0 and 15 meters
over distances ranging between 500 and J300
m iles, with some openings extending out to
beyond 2000 miles. Around-the-clock short­
skip openings should be possible on 20 meters
on a good number of days, with the skip often
as short as 300 miles and as long as 2300 miles.
Short-skip co nditions on 20 should peak during
the late af ternoon and early evening.

Good daytime sho rt-skip co nditions are ex­
pected on 40 meters, with openings between
100 and 750 miles . During the hours of dark­
ness the skip should lengthen, with openings
possible between 250 and 2300 miles. Condl­
nons on 80 meters are also expected to be good
during the daylight hours, with openings up to
approximately 300 miles. During the hours of
da rkness, good openings should be possible on
this band up to the one-hop limit of 2300 miles.
Wh ile no short-skip openings a re likely on 160
meters during the daylight hours, some good
openings should be possible du ring the hours
of darkness up to about J300 miles, and at
times as long as 2300 miles. Seasonally high
static levels may often mar reception on 40,
80 and 160 meters during July.

V.h.f. lonaspheric Openings
Intense sporadic-E ionization expected dur­

ing July is very likely to result in numerous 6
meter openings and an occasional 2 meter open-

How To USE TUE SHORT.SK I P CHARTS
1. In t he Short-Skip Chart, t he predicted t im es o f

o pen ings can be fou nd under t he app ropriate dte­
tanee column of a particular Meter band (10 through
160 Meters). as shown in t he left h a nd colu m n o f
t he Chart. For t he A laska and Ha wa ll Cha rta, t he
predicted times of o p eni ngs are f ou nd u nder the
appropriate Meter band colu m n (10 t hrough 80
Mete rs) for a particular geograph ical region of t he
continental USA. as show n In t he left h and column
o f the Char ts. An • indicates 80 Meter o pe n in gs.
Openings o n 160 Mete rs are likely t o occur duri ng
t hose tim es when 80 Met er o pe ni ngs a r e show n w ith
a propaga t ion index o f (2). or h ighe r .

2. The propaga tion in df'X is the number that ap­
p ears in ( ) after the tim e o f each predicted open­
ing. On t he S ho r t . S k ip Chart, where two numeralll
are sho wn within a s insrle set of parenthes is, t he
first appli es to th e shorte r d istance f o r which t he
fo r eca s t is made. a nd t he second t o t he greater die­
tance. T he index ind icat es t he n u m ber o f M il'
during the month on wh ich the o penin g is ex pect ed
t o take pla ce. as follows:

(4) Open ing shou ld occu r on more than 22 days
(3) .. .. "bet ween U and 22 d a ys
(2) .. .. .. bet ween 7 a nd 13 da Yll
(1) .. .. " on less t han 7 days

R efe r to t he "Last Minute Forecast" at the begin ­
n ing of this column for the actual dates on w h ich an
open ing with a s peci fi c propagation index is likely
t o occur. a nd the sig na l Quality tha t can be ex pect ed.

3. Times shown in t he Charts are in the 24­
h our system, where 00 is midnight; 12 is noon ; 0 1 is
I A. M. ; 13 is I P.M., etc. On the Short-Skip C ha rt
a p p ro p ria te d aylight t ime is used a t the path mid­
po in t. Fo r example, o n a circui t between M a ine and
F lorida , the time shown would be EDT ; o n a circ uit
between N.Y. a nd T e xas , t he time at the midpoint
would be COT , etc . Times shown in the H a wa ii Chart
a re in H ST. To convert to daylight time in o ther USA
time zones, ad d 3 hours in the PDT zo ne ; 4 ho u rs in
M ST zo ne; 5 ho urs in COT zone; a nd 6 hours in EDT
zone. Add 10 hours to convert from ItST to GM T. For
examp le, when it is 12 noon in H o no lu lu. it is 15 o r
3 P.M. in Los A ngeles; 18 o r 6 .P .M. in W a sh ington
D .C; a nd 22 GMT. Time shown in t he Alaska Chart
is give n in GMT. T o conve rt to dayli ght in other a reas
o f t he USA , subtra ct 7 hours in the PDT zo ne, 6 hours
in M DT zone, 5 hours in CDT zone a nd 4 hours in EDT
zo ne . For examp le , at 20 GMT it is 16 o r 4 P.M . in
N.Y.C.

4. The S hor t -S ki p Cha r t is based upon a trans­
mitted power of 75 watts e.w. or 300 w atts p .e.p, on
sideband; The Alaska a nd H awaii Charts a re balled
upon a t r a nsm itter power o f 250 watts ew or 1 k w
p .e .p, o n si deba nd . A dipole antenna a q uarter­
wavelenlrth above ground is a ssumed for 160 and 80
m eters. a h a lf-wave a bove g round on 40 and 20
m eters, and a wavelength a bove ground o n 15 and
10 m eters . For ea ch 10 d b gain above t hese refere nce
levels, the p ro pauation indez will increase by one
level: (o r each 10db loss, it will lower b y o ne level.

5. P ropaga t ion data con ta ined in the Charta has
been prepared from ba s ic data pu blished by the
Institut e For T eleco mmunica tion Sc iences of the
U.S. Dept . o f Commerce. Boulder. Color a do, 80302.

ing. Fairly f requent 6 meter openings should be
possible over distances ranging be tween approx­
imately 600 and 1300 miles, with some open­
ings extending out to beyond 2000 miles. When
2 meters opens, it may be possible to work sta­
tions between 1000 and 1300 miles way. While
sporadic-E short-skip openings can take place
at just about any time of the day or night,
statistics indicate that conditions peak for a few
hours before noon and again during the late
afte rnoon and early evening.

The D elta Aquarids meteor shower is ex­
pected to peak at about 2 P. M , EDT on July 29,
with an hourly meteor count of about 20. This
should make possible meteor-scatter type open­
ings on the v.h.f. bands from late on July 28
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C Q Short-Skip Propagation Chart

J uly & August, 1975

Local D ayligh t Savings T ime At

Pa th M id -Point 80 07-1 2 (3-4) 08·10 (4· 1) 08·10 (1·0) 08· 10 (0)
12-1 7 (4-S) 10·1 2 (4-0) 10· 17 ~O ) 10·2 1 (t-ol
17·22 (4) 12-1 7 (3·0) 17-19 1-0) 21·23 (2-1
22·05 (3·4) 17·1 9 (4·1) 19-21 (2-1) 23-64 (4-3
05·07 (3) 19·21 (4·2) 21·23 (3-2) 04-0 S ~4'2

21·23 (4·3 ) 23-05 (4) 05·06 S . I~
2S-OS (4) OS-07 (3) 06-07 ~3.0
05-07 (3) 07 -08 (2-1) 07-08 1-0)
07 ·08 (4·2)

160 IS-19 ~ 1 -0) 19·20 (1·0) 21·22 (1) 21·23 (1·0)
19-20 l) 20-21 (2-0) 22-01 (2·1) 23·01 (I )
20-22 (S·2) 21·22 rz-t) 01 -04 (2) 0 1·06 (2-1)
22 -00 (4-S) 22 -00 (S·2) 04 -06 (3-2) 06-07 (1-0)
00-06 (4) 00-04 (4-2) 06-07 (I)
06 -08 (S ·2) 04·06 (4-3) 07-08 (1-0)
08-09 (I) 06-08 (2·1)
09 ·10 (t ·0) 08 -09 (G-I)

1J t o '0 BO
T o : .u~ters .\f~t~rB .\ld ers Md er.
Eastern' N il 12-1 5 (1) 07-10 (I) Nu
USA 22-01 (I)

Ol -OS (2)
OS'05 (I)

Ct."n t ral 00-03 (1) 13-16 (I) OS· I2 (I ) Nu
USA 23-01 (1)

0 1·04 (2)
04-05 (1)

western 02·05 (1) 14-16 (1)
07-09 11l 10-13 (I )

USA 16-18 (2) 09-13 2
18-00 (l) 13-15 (I)
00·02 (2l
02 -0S (S)
05-06 ~2)
06-08 1)

[Continued on page 66]

ALASKA
Openings Given In GM T #

Newsworthy items concerning radio propaga­
tion, solar activity. progress of the sunspot
cycle. v.h.f, ionospheric possibilities. schedules
of meteor showers, etc., are also included.

The genera ll y four-page MA Il-A- PROP
newsletter is publi shed every two weeks, and
contains forecasts of overa ll conditions on a
day-by-day basis. The newsletter is sent via first
class mail , or airmail if necessary. to reach
subscribers be/ore the forecast period begins.

MAIl-A-PROP is mainly intended for use in
North America, but there are satisfied subscrib­
ers in Europe and as far away as Singapore and
Pago Pago .

The forecasts and ana lyses a re written in
plain, easy to understand language, and are in
a convenient and easy to use form. An annual
subscription to MAIL-A-PROP is 525, with a
six-month subscription available for $15. post­
paid. A specia l two-month trial subscription is
ava ilable for 55, postpaid. A free sample copy
is available for an s.a.s.e , For further informa­
tion, write to MAIl-A-PROP, 11307 Clara
Street, Silver Spring, I\I D 20902.

This month's column co nta ins Short-Skip
Propagation Charts for July and August, as well
as Charts centered on Hawaii and Alaska. The
Short-Skip Chart contains band predictions for
one-hop openings between distances of SO and
2300 miles from your transmitting loca tion.

73, George, W3ASK

Distan ce Bet u.Jeen S ta t ions ( "fil es)
Band

(lUders)

:: St"e . J-~ow To 1Jse S hort-Sk ip ChartA" in box at t h e
begin ning o f th ll! colu m n .

Note: The Ala ska and H a w a ii P r o p a g a t ion Charts are
Inten ded fo r ~illtances grra ter t han 1300 m tles.
F o r s horte r dilita nces, u se the p r eeedin g Short­
Skip P ropa g ation Ch a rt.

o I n d ica t e best t ime to lis ten fo r 160 :Meter o penin g .

MAIL·A-PROP
If you're interested in more comprehensive

propagat ion forecasts and updated informat ion
for tak ing the mystery out of band openings,
try the bi-weekly MAIl-A-PROP newsletter.
T he MAIl-A-PROP forecasts are based pri­
marily on a deta iled analysis of sola r, geornag­
netic and ionospheric data , and they have
achieved an accuracy of nearly 90% during the
past year. T he format changes a bit with each
issue, so that over a short period of time , band­
by-band, continent-by-continent and major time
periods throughout the day are covered with
detailed forecasts and ana lyses. Short-skip fore­
casts are given at least monthl y. The forecasts
cover each h.f. amateur band from 160 through
10 meters, and apply also to the adjacent bands
for the broadcasting and other services.

through the early hours of July 30.
Check for aurora l and other unusual type of

ionospheric propagation on the v.h.f, bands dur­
ing those days that a re forecast to be Be/ow
N ormal o r Disturbed in the "Last Minute Fore­
cast ," which appears at the beginning o f this
column.

,
50 _1 5 0 150.750 750·1300 UOO-t,JOO

10 N il 08 ·10 (0-1) 08 ·10 (1) 08 -10 (1· 0)
10·14 (0-3) 10-14 (3) 10-14 (3·0)
14·18 (0-1) 14-18 (1-2) 14·18 (2-6 )
18·22 (0·2) 18·22 (2-3) 18-22 (3-0)
22-6S (0'1) 22-M (1) 22-08 (1-0)

IS N il 08 -10 (0·2) 08·10 (2) OS-IO (2-0)
10-14 (0-3) 10·14 (3) lOo U (3-0)
14·18 (0·2) 14-1 8 (2) 1-1-16 (2-0)
18·20 (003) I S·20 (3) 16-18 (2-1)
20 -22 (002) 20022 (2) 18·20 (3·1)
22 ·08 (0·1) 22-60 (1-2) 20-21 (2·1)

OO-OS (1) 21-00 (2-0)
00-68 (1-0)

20 10-00 (001) 07 · 10 (0·2) 07·10 (2) 07· 10 (2)
10-16 (1-H 10-16 (4) 1001 6 (4·2)
16-21 (1-3) 16·19 (3) 16-1 9 (3)
21-00 (1-2) 19-21 (3-t) 19-21 (t)
00-07 (0-1) 21-00 (2-3) 21·23 (3-2100-07 (1-2) 23-00 (3-1

00-05 (2-0
05-07 (2-1

' 0 08-12 ~ I -2) 08 -10 (2-3) 08 -10 (3-1) 08-10 (1-0)
12·1 6 1·4) 1001 2 (2) 10-16 (2-6) 10·16 (0)
16-20 (2·t) 12-16 (4-2) 16-18 (3.1) 16-18 (1-0)
20-00 (1.2) 16· 18 (4-3) 18· 21 ~4-3) 18-21 (3·2)
00008 (0-1) 18·20 (4) 21-00 4) 21 -06 (4)

2G-00 (2-4) 00-06 (3·4) 06-oS (3-I)
OOOOS (1-3) 06-08 (3)..
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THE

awar
PROGRAM

BY ED H OP PER,'W2GT

Specia l Honor Roll
All Counties

=125-John E. Knaak , KOEQY 3-28-75.
=126-Louis F. Wen isch, W9ZHD 4-19-75.

T H E July, "Story of The Month," as told by
Watt is:

Wa lter E. Morris, K4HK
(A ll Counties =11 I . 10-16-73)

"I was born in Arcadi a, Florida in J915,
grew up in central part of the state, where I
graduated from Orlando High School in 1934.
During my last year in school [ obtained my
first call. W4CRS, and was active on 40 meters
with the classic rig of the day. a pair of 455
TNT running all of 15 watts input!

"After graduation, I worked at various jobs
while studying radio at home . A commercial
license was ea rned and for a few months I was
a part time radio operator for the local police
department. In 1938 I jo ined what was then a
small a irline but which over the years has
grown into one of the nation's international/
transcontinental trunk lines. I am still with the
company and for the last twenty-two years have
been head of the communications department.

"The first ham license was permitted to lapse
in 1940 and [ was inactive until 1958 when the
currently held call , K4ELK, was put on the
air. I again became inactive late in 1960 while
I devoted all my spare time to the earning of a
BBA degree at the University of Miami (Eve­
ning Division) .

"Resuming hamming in 1966, I chased DX
and in 1970 started working for 5BWAS. 1
soon found that it was very hard to get needed
states on 20 meters. One day while idly tuning
the band, I discovered the ICH Net. It was
obvious that there was a read y source of states,
so I started calling the mobiles that were in
states that I needed.. . . and was hooked!
5BWAS was completed early in 1971, but by
that time the habit of working on the ICH Net
was ingrained and could not be denied. At the
time, I did not seriously consider trying to work
all counties, I just enjoyed the camaraderie of
the Ne t, and with the forbearance of the Net
members, acting as Net control from time to
time.
· P.O. Box 73, Rochelle Park, NJ 07662.

"In the spring of 1973, it dawned on me that
in the process of having fun , I had reached the
point that with some effort and luck, I just
might finish "all counties". Finally, through the
help of many co-operative mobilers who went
out of their way to give me a last state county,
I was down to four, one in Tennessee and three
in Mississippi. w es, WB4TNY, offered to get
me two of them that were close to his home
QTH, and Clint, K5JBC stated that if I would
let him know when these two were confirmed,
he would make a special trip to get me the last
two, Clarke and Greene, Mississippi. Wes did
his part and then on October 5. 1973, Clint
drove all the way across Mississippi from his
home in Loui siana and gave me the last two.

..I am married to one of my high school
classmates (Hazel) and we have one son, Glen,
who is now 26: '

Awards Issued
As the Special Honor Roll indicates, John

Knaak, KOEQY (exW50 YG ) obtained All
Counties endorsed All 2XSSB.

Lou Wenisch W9ZHD (ex WB2AHB ) quali­
fied for All Counties on his Wedding Anni­
versary, NO he has not been married 307S
years.

Awards
Massachusetts Bicentennial Award: Rules and
photograph of th is award in my column of
February 1975.
Penns).t-vunia Keystone Award (PKA): Here are
the revised requirements for this Award as
issued by the Harrisburg Radio Amateur's
Club, Inc. Required: Confirmed contacts with
100 different Pennsylvania Amateur Radio Sta­
tions after January I, 1957. Send alphabetical­
by-call list of 100 different Pennsylvania station
QSLs, showing station, date, time, band and
mode, plus the following statement: ..I certify
that the above list is a true copy of the log
information of Amateur Radio Station ,
and that the confirming QSLs are in my pos­
session," Send this and $1.00 (OX send 8 IRes)

Wa lter, K4ElK. A far cry from the pair of 45$
(1 5 wcttsl in 1934.
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-2000/1500/60150.
-150011000155145
-1000/750150/40.

7501500/40130.
- 500/250/30120.

250 /150120/15.
100/75/10 / 8.

Class "B"
Class OIC"
Class uO"
Class "E"
Class " F"
Class "G"
Class "H"

Applications shall be submitted in co!u~.nar

form, alphabetically by County ~nd Subdivision,
and shall include the fo llowing: N ame of
County, Name of Subdivision, station wo~ked ,

date, time , band, mode and QTH of clalme?
station. Band/ mode endorsements, where quali­
fied. General Certifica tion rule applies, with
certification by two General Class, or highe r
amateurs; by recognized radio club secretary,
with club sea l; or by nota ry public. Charge for
award : S2.00 or 15 IRCs. Additional seals 251!
or 2 IRCs, plus s.a .s.e,

General data: Pennsylvania has 67 counties,
52 cities, 965 boroughs, 1551 townships, and I
town.

The Club Station of the Harrisburg Radio
Amateur's Club, Inc., W3UU, may be substi­
tuted for any county, to a maximum of three
contacts. Each such contact must be on a dif­
ferent band. Any member sta tion of the Harris­
burg RAC, may be substituted for any one
subdivision, other th an a county, to a maximum
of eight contacts. Each such contact must be o n
a different band. Confi rmation o f the initial
contact only is required of the club or member
stations. Additional claimed contacts will be
confi rmed from applicants Jogs. Club members
must have received applicant's QSL card.

In all instances, except those for which Sta­
tion W3U U, or a member station has been sub­
stituted, the in itial contact in a county will be
counted for both county credit and subdivision
credit. The Pennsylvania M anual, 1972·73 edi­
tion will be the guiding document for a rbitra­
tion of disputed credits. The decision of the
Awards Committee shall be binding.

A 3' x 5' multi-colored "Political Subdivision
Map of Pennsylvania" is ava ilable at a charge
of S5.30, postpaid, from the Pennsylvania Dept.
of Transportation, Publication Sales, Room
1I7 ·T , Transportat ion & Safety Building, Harris­
burg, PA. 17 120.

An a lphabetical listing by County and
Political Subdivision is ava ilable from the
A wards Manager at a charge of $2.25 postage
pa id by 3rd class mail , or S2.60 by 1st class
mail. This will include a current listing of the
Harrisburg RAC membership. Club member­
ship listing o nly, available for s.a.s.e, A wards
Manager : Harold L. German, W 3IMN /WA3·
NGB, 129 North 30th Street, Camp Hill, PA.
170 I I.
W 25 AA Award: Sponsored by the Sheboygan

[Continued on page 70 )
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Commonwealth Achievement Certificate.

to: Awards Manager, Harold L. German, W3·
IMN/WA3NGB, 129 North 30th St~eet, Camp
Hill , PA. 170 II. There a re two dtfferent ~n­

dorsements available, the only charge for which
is a self-addressed, stamped envelope: I-Noy·
ice: For working 2S Pennsylvania novice sta­
tions in a calendar year. 2-100 PA. Stations:
For working 100 different Pennsylvania ama­
teur stations in a calendar year. Endorsements
are issued only for QSOs subsequent to the
date of issuance of the basic certificate. Full
information concerning these endorsements is
supplied to award recipients at time of issue of
the Keystone Award.
Co mmonwealth Achievement Certificate: Also
issued by the Harrisburg Radio Amateur's
Club, Inc. Issued for post WW II confirmed
contacts with political subdivisions within the
Commonwealth of Pennsylvania, of which there
are 2636. The award is issued in the following
classes, with the first column for K /Ws; 2nd
column for DX including KH/KLs; 3rd column
K /W county requirements; 4th column KHI
KL/DX county requirements :

Class "AAA"-Gold Trophy-2636/-/ 67
Class "AA" -Silver Trophy 2636-/67 / -
Class "A" - 250012000165155.

W 25 AA Award.
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A front po ne l view of the RF-I I00 with controls
coiled out.

In terio r view of the RF-II00 showing ma jor' com­
ponent loca tion s.

-"'';'-~,~...
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balanced. The set requires a 600 ohm carbon
mike.

The receiver portion is a single-conversion
superhet, with crys tal filtering in the i.f. sec­
tion. The int ermediate frequency is 10.7 M Hz.
Sensitivity is rated at .OS microvolt in sideband
mode, 10 db signal plu s no ise to noise ratio
and 2.5 p.v in a.m.

In addition to the usual controls, the RF­
1100 has a noise blanker and a "cla rifier"
which allows plus or mi nus 100 Hz trimming
of the injection oscillator.

The t ransmi tter sect ion uses an 8122 output
tube, d riven by a J2BY7 . Otherwise the set is
full y solid-state .

C rysta ls below 13.3 MHz are r.f. fr equency
less the 10.7 MHz i.I. : above 13.3 MHz crystal
frequency is doubled.

Antennas normally used are either whips of
from 24-26 foot length, or 75·150 foot long­
wires. A pi-ne twork in the transmitter output

I LOOKED through the flea market at D ayton
last April for new surplus goodies to work up
for this column. but Uncle Sam's cupboard
seems 10 be growing bare. The Viet am sur­
plus must have a ll been left to the Provisional
Revolutionary Government.

I did find, though. a piece of commercial
surplus that might be of some interest. Sandy
Mendelson. of Mendelson's Surplus, in Dayton,
has bought about 100 discontinued marine
single-side band transceivers, model RF-I 1oo,
built by RF Communications. of Rochester,
New York .

Sandy has quite a few complete sets, plu s a
101 of components out of which more can be
bu ilt. The RF-I IOO was a $4,000, 250 Watt
unit. designed for use aboard commercial
vessels, or fancy yachts. ( It is definitely out of
the class of my litt le sailboat, which cost, in
toto, less than the list price of this set.)

The set is a 12-channel un it, and would prob­
ably be impractical to convert to tuneable
o pera tio n. It might lend itself to certain mobile
channel operat ion in the h.f . bands between 2.0
MHz and 22.7 MHz. but it does not cover the
entire 2·22.7 1\1 Hz band, rather takes in certain
chunks in that area allocated to marine, busi­
ness, and land communications. T he channel
switching is automat ically arranged th rough
computer techniques, to select the proper trans­
mitt ing mode for the frequency used.

The specs show 'he RF· II OO is capable of
250 watts p.e.p. above 4 MHz, and ISO watts
below. li s frequency bands are :

2 - 3.3 MHz
4 - 4.7
6 ·6.6
8.2 - 8.8
12.3 - 13.3
16.4-1 7.4
22 - 22.7

Modes include : upper side band, suppressed
carrier or reduced carrie r, or compatible a.m.

Stability is rated at plus or minus 20 Hz at
tempera tu res from - 30 degrees C. to + 50
degrees C. Vibration resistance is up to Mil
Spec standard 167. Power input can be 115 or
230 volts a .c., 60 Hz. 680 watts.

R.t . output impedance is SO ohms, un-

' 1502 Stonewall Rd.• Alexandria, Va. 22302.

BY GORDON ELIOTWHITE*
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G& G RAOIO ELECTRONICS COMPANY
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circuit is automatically tuned by channel selec­
tion switching,

The en tire set weighs 55 pounds. It may be
rack-mou nted or used with a special mounting
bracket in an "under-dash" a rra ngement. It
measures 51,4 by 18 by 22 inches.

An interior view of the set is shown in the
photo. As is obvious, this is a complex unit. If
you buy one, be sure to get the manual with it.

•
Awards [from page 64]

County DX Associat ion (Wisconsin ) and is
issued to those amateurs who have worked at
least 25 different amateur stations which 'have
thei r ca ll sign suffix the two letters AA. Ex­
ample : KV4AT, YV~AA. YKIAA, etc . En­
dorsements are available fo r 100% Phone or
CW or fo r a single band. An s.w.l. endorse­
ment is also available. T here is no sta rting date ,
so check back your QSL fi le. Applications must
Jog data : date, station worked, band, mode,
report and this must be certified by an officer
of a recognized radio club or two othe r ama­
teurs . Send cert ified list and $1.00 US or 12
IRCs 10 : Art Pahr, WA9UEK. P.O. Box One,
Plymouth . Wisconsin 53073 .

Notes
Thanks for all the nice ma il , remember I

issue the USA·CA only, and you do NOT have
to work any Independen t Ci ties, the data in my
column October 74 was just to help you know
what they can count for. There are now 3075
counties as Carson , Nevada and Nan semond,
Virginia are no longer Counties. Write and tell
me, How was your month? 73, Ed. , W2GT.

Propagation [from page 62J

H AWAII

Openings G iven In H awaiian

Standa rd Time #

To: M et ers M et ers M etere M et er s
15 8 0 '0 ,,,

Eastern 11·14 (1) 02-05 (1) 18·20 (1) 21-01 (1)
USA 14·16 (2) 05-07 (2) 20-00 (2)

16-1 S (1 ) 07-14 (1) 00-02 (I )
14-1 6 (2)
16-1 8 (3)
18·1 9 (2)
19·20 (1)

Cent ral 08-13 (1) 0·1-05 (1) 18-2 1 (1) 20-22 (1 )
USA 13-17 (2) 05-07 (3) 21-22 (2) 22-01 (2r

17· 19 (1) 07-09 (2) 22-01 (3) 01·02 (1
09-13 (1) 01·02 (2~
13·1 6 (2) 02·03 (1
16·18 ~4)
18-19 3)
19-20 (2)
20·22 (1)

western OS-I I (1) 04-06 ~ 1) 18-19 ~1) 19-20 ~l)
USA 11-14 (2) 06-0S 2) 19-20 2) 20·22 2114-16 (1) 08-11 (3) 20-22 (3) 22·02 (3 •

16-18 (2) 11-15 (2) 22-02 (4j 02.(13 (2 •
18·19 (1) 15-16 ~3) 02-04 (3 03·04 (I

16-18 4) 04-05 (2)
18-19 (3) 05-06 (1)
19·21 (2)
21-23 (1)

[[24.501

N/£

R-25 ARC·S R. « , , used WIt h the
T-1a T' l nl m,tU , : Co , . 1.5 ·3 me:
B..nd N_, compl. ' 1 w .t h .11 lub_Ilnd
Sch. ....ne

eliSHA

CO'S DIAL-A-PROP
For the latest up to the m inu te propaga­
tio n forecasts and special contest pre­
dictio ns call 5 16-883-6223 any time d ay
o r ni ght fo r a record ed message o n con­
dit ions.

WANTED
Milit.rv Surplus ARC·51 BX. ARC-94. ARC·102. ARC.
131 , AR C·l34. 618T. 807A, lr.nseeiv.n. ARN-82,
ARN-83. 51 R-8A. 51Y-4A Receiven. 490T. CU1658.
CUl669 Anlenn. Couplers. AIIO Control Huds to r above.
To p Ooll.r paid or Trade tor new ~m Ge.r. Write or
phone : BILL SLEP. 704-524·7519,

.L_" _z.._CTRON1CS c:: O ....AIlIY
P.O. Bo ," 100.0110 , North Cl r o li n .. 21763

Money ! You can get top dollars now for U.S.
surp lus electronics, pa rt icu la rly Collins. Write
o r call now for your bigger than ever q uote.
Space Electronics Co rp., 76 Broo kside Ave.,
Upper Sadd le River, N.J. 07458 (2011 3 27-7640 .

SUBSCRIBE TODAY
SEE PAGE 80

T-18/ARC-5
NAVY

TRANSMITTER
Coverage 2. 1-3.0 MHz.
Brand New, complete with
all Tubes, Crystals and Schematic .... . 1S11 .95 1
AC Power Supply Mo del GOO-A, Brand New.

Mode l 6 0 0 · A h a s b e en especia lly d e sig n ed as a
p o w er su p ply fo r t he f o ll OWin g t r an smrt ter s and
m o d u lat o rs : T ·1 8 (se e A p rl l C O p . 1 7 for w r i te
u p ] B e 696 ·A , 457 ·A, 458 ·A . 459 ·A an d 4 5 6 ·A
o r B . Wi t h si m p le m o d lf ,c atl ons , m od el 6 0 0 . A
c a n be use d on o t h e r e q u ip m e n t h a Vin g Sim ilar
p o w er requ i rem ent s . Inpu t : 11 7 v. a.c . , 50.6 0 Hz,
O u tp u t : 4 50 11 . @I 150 rna , 250 Y . @ 50 rna , 2 4 1/ .

(fil 2 a . W ith eac h p ow er sup p ly IS included c o m .
p le te l e thni c al in f orm a t io n t or usage . 24.50

R·25 ARC·5 Rece iver
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Announcements [f rom page 8 )

197 5 a t Macks Inn , Idaho . For more informa tion
write WIMU Hamfest Rt. 1. Box 2158, Thornton.
Idaho 83453. • Cal agary . A lberta Canada - T he
Amateur Rad io Association is pleased to annou nce
that the Calgary Centenn ial A ma teu r Radio Con­
ventio n will be h eld on August I , 2, and 3, 1975.
Special G uest speaker will be Dr. Owen Garri o tt ,
WSL FL, who was the Science Pilot on board
NASA 's Skylab 2 Mission. T he Convention wi ll be
at Calgary In n ; fo r further informat io n write to
'7 5 Conve ntio n . Bo x 59 2 , Calgary, Al berta T2 P 2J 2.
• Canton, O h io - August 3ed, 19 75 will be the
Hall o f Fame Hamfest an d Auction i n Can ton O H.
at the Sta rk Co un ty Fairgrounds. For more infe r­
marion writ e WA8SHP. 7 3 Ni mishillan St .• Sandy­
ville , OH 44671 .
• H illia rd, Ohio - On Sun day Au gust 10 , 19 75, The
Ohio Radio D u b will sponsor their Fleamarket-Ham­
fest -Auction. It will t ake place a t the Franklin
County Fairgrou nds Hilliard, OH (just West o f
Colu m b us). For more information, Write : CORC,
lnc., P.O . Box 23 , Delawa re, O H 43015.
• F lagstaff. A rizo na - The 2 5t h Ann ual A. R.C.A.
su m mer Hamfest is July 25-27th at Ft. Tut h ill,
Coconino O t y Fairgrou nds Flagstaff, AZ., o f f 1-40
& 1-17. Contact W71WL, K7 VOR, o r WA7 NIY, for
mo re information.

Cheap Selectivity [from page 42)

An A .M. Filter
Recently I find enjoyment in listening to the

"DX Junke Box" program of Bonaire broad­
cast of Radio Nederland at 0500 UMT on
Thursdays. And since they have improved the
content, to the "DX Corne r" of NHK. But the
mu sical interludes didn't sound H i-Fi using the
c.w. or s.s.b. position of the filter switch. I
hankered to fi ll position " A" o f the Filter
Switch with an a.m. filter of some 4 to 6 k Hz
bandwidth, but aga in the price was out of
range of my pocket mo ney.

One day, when in Tokyo, I passed through
Akihabara and stopped at Toyomura Elec­
tronics. I bought one of the Toko Coil MPH­
40K 455 kHz fi lters in a miniature can. It is
supposed to be down 22 db at 6.0 kHz but I
can't prove it. T he litt le can comes packed in a
plastic bubble on a card with details printed on
the reverse side and cost about $1.30.2 I
mounted the card on a small rectangle of scrap
perf-board I" X l 1A " from the junkbox, sol­
dered =24 insu lated wires to pins 1, 2, 4, 6.
And plugged it into the FL201 sockets of the
HQ-2 15. The "A" position of the Filter Switch
now functions, probably not as well as the
Hammarlun d filter would, but as well as a
hams purse could hope for. If you try this
coil and it doesn't function, reverse the in and
out direction because the second M ixer ( Q 20III)
is fed its collector current through the primary.
And only one side of the filter conducts. the
other side is blocked internally for d.c.

[ elected to enlarge one hole in the perf-

\

board to take the screw fro m the bakelite
hold-down str ip to hold this modificat ion in
place. It is light and fits very, well because o f. . ' .the small size. Again the "base" pins o n FL201
sockets are not used.

There you have it, fellow s: Both c.w. and
a.m. filter operation for the HQ-215 for less
than $20. And no permanent modification to
your prize receiver to mar its re sa le! •

2 Tako Coil MFH 40K. US distributor r.w,
Miller Co.• 19070 Reyes Av.• P.O. Box 5825.
Compton. CA 90224.

Microprocessors [from page 20]

All of the previous fancy ham applicat ions
could be programmed by some experienced
programmer (s ) . Each appl ication set is then
loaded onto a cassette cart r idge and sold (or
swapped ) to interested parties, These cassettes
are then simply placed into the microprocessor,
and the start button pushed. A $500 m icro­
processor becomes a c.w, station, an RTIY
sta tion. an SSTV sta tion, a computer graph ics
terminal , a station logger, a Repeater Con­
troller, a test equipment measurement control­
ler or recipe retriever dependent on which cas­
sette was used to load the microprocessor's
instruction memories. •

SWR Bridges {f rom page 37)

3. S.w.r. meters a re rel iab le indica tors of
whether the s.w.r. is going up or going down.

4. Read ings near unity, part icularly with very
low power, may be mislead ing o r useless.

T he authors wish to acknowledge the assist­
ance of Gomer L. Davies for helpful d iscussion
and assistance in wri ting the computer pro­
grams. •

Function Generato r [from page 28]

and provides = 6 volts for U I' QIo and Q:.!. The
RC4 194TK . (V,,) is in a muit ipin T066 pack­
age head -sink mounted (with a mica washer ) to
the chassis; it provides -+- 15 volts for U:.! and U:~ .

Both U .. and U;, have 71.5K resistors associa ted
with them. 71. 5K is the Raytheon recommended
va lue for the RC4 194; but looking through one's
68K and 75K resistor bin will usually produce
some resistors close enough for practical pur­
poses. Each RC4 194 also has a voltage-setting
resistor associated with it ( 15K for the RC4 194D
and 37.5K lor the RC41 94TK) . These values
a re a lso target va lues and must be adjusted to

give = 6 and -+- 15 volts out put, respectively. It is
best to construct the power-supply fi rst and make
any resisto r adjustments prior to connecting the
waveforming circuitry. These resistors are
marked in fi g. 2 with asterisks.

To align the waveform generato r, all the ad­
justment pots should be set at mid value, the
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Measuring Capacitance [fro m page 33]

v.t .v.m, itself, the minimum time interval which
can be measured precisely and, to a Jesser ex­
tent. the time characteristics of the meter. Using
a known ca pacitance I found the input resist­
ance of my v.t.v.rn . to be about 140 megohms
and since I can measure a 5 second interval with
some degree of confidence and precision, I be­
lieve that with my meter the time-constant meth­
od should be good for measuring capacitance
as low as about

5

function switc h on SINE and the frequency range
selector switch on M IN IM UM F REQUENCY= IO Hz.
With a 'scope on pin -#2 of VI' the SINE ADJUST

and SINE SYMM ETRY pots should be adjusted for
best sine wave output. The 'scope probe should
then be moved to the genera tor output b.n.c.
and the OUTP UT LEVEL control set to give about
3 volts pi p output. The d.c. offset pot may be
adjusted to cause the output sine wave to have a
zero average value. The function switch should
then be thrown to TRIANGLE and the TRIANGULAR

W AVE AMPLITUDE pot adjusted to give 3 volts pip
output. Then simila rly switch to SQUARE W AVE
and adjust the SQUARE W AVE AM PLITUDE pot to
give 3 volts pip output. There will be some di f ­
ferences between function positions in the d.c.
average levels. but these can be readily com­
pensated for with D.C. OFFSET cont rol.

The function genera tor described above is a
great help in the au thor's experimentation on
the bench. It is capable of outputs from 0.01 Hz
to 100 kHz and will drive impedances as low as
500. The output level can swing as high as -+- 10
volts. and the d.c. offset capability even makes
the unit useful in clocking various logic I.C.'s. •

OX [from page 59]

4WIAM- c/ o G3JUY
4WIGl'tI- Via W 3H NK
4S7 UD- T o JA I0JB
5B4CA- c / o G4 AWJ
STSZR-Via P .O. Box

202. Nouakchott .
Mau ritan ia

5U7AW-To P .O. Box
1001 . Nia mey. N iger
Republic

6W8EX- c/ o Box 4002.
Da ka r geneaa l

6Y5DE-Via VE2YG
6Y5YG- To VE2YG
7X5AB--e/ o W2KF
8P 6CZ-Via VE2YG
8P 6DW- To W B6PYI
8R lJ--e/ o W4 MXL

9K2DI- Via P.O. Box
5595. Ku wa it

9LU M- To W4BAA
9M2CX-e/ o Box 111,

Kua la L umpur.
Malaysia

9M2VLC-Via P .O. Box
308. Kuen ing; Ser awak,
Malaysia

9N 1l\IM-To W 2KV (ex­
W 3KVQ/ 2 ) Edward M .
Blaszczyk. 2308
Branch Pike. Ctnne­
minaon , N .J . 08077

9VISV- c/ o W 7PHO
9X5AN- Via Boi te

P ostale 449. Kigali.
R wanda

73, John, K4IIF

Word Puzzle Answer [from page 34]

, ••<lUlOOCT

ooo.c ......
....... "UOf

Il IC ' _OC
_ _ . YI

c.voc" .-n
.....l ....T..

.. '...
" U G .....

•• oc.....,.

10 01 ' .""
••",. ,,00'<

" """

, .
• I .. •

w • Y I 0

I • 0 ,

• .. 0 ,

, 0

• •

• .. .. • w • 0

.. , .. • 0 G •

.. • • .. T y O " ..

.. .. . c .. .. c, D .

' D ' " , C' '' C IT
D U,. T O ..)YG .D

" y D' GC I GD' ,

C I DuO C I .. I .. I D

u .... D C .. IO .. ...

•

o

,

•

o

C • 0 .. 0 C ' '' ' C
L II I I C •• I O.

• .. O · 'C • • • • ,

. ' ' " U " O 'D •• G ' .

• 1 . . .. C l l .C •• •• • •

. . .. . ' .0 1 ' 0 '" " ." C f

.. 0 w ..

.. u • •

,

, , '
, . ,

• .. 0 , .

" " ' 1
U 'C'D w

C • .. • u •

" D T

P29RJ- To JH3HP X
PA~IWH/S2-c/o W.

Bo lke net e ijn, P a us
Lecetr aa t 14 . Hea r lem,
The Netherlan ds

PV"AX- Via Box 783.
Sao P au lo, Brazil

PY7ZA E- T o PY I ZAE
ST2 AY- c/ o 4142. C.P .O.•

Kh artoum. Sudan
SU l l't1 A-Via Oma r Ibn .

El Khittab St . •
Heliopolta, Carte,
E~YPt

SVi'\'EE- To Floyd
Spencer. 6219 Indian
Va lley. San An tonio.
TX 71:1242

TI9FAG- c / o H B9AQM
TK7'fAA- Via F'lQQ
VE 3S UD/ S U- to VEIA L
VK4AK/ 9--e/ o W 70K
VPIFF- Via W BlJAOM
VPIIL-To P .O. Box 790.

Belize City. Belize
VPIMT--e/ o W 3FVC
VP2A- Via W 5NOP
VP2KK- To Ericson

F rance. 21 In fi rmar y
R d.• Basseterre.
St . Kitts '<,

VRIAC-c/ o J. DUdek.
Box 11 58. AP O. San
F r a ncisco. CA 96401

W A6HNQJVQ9- Via
MARS Station . FPO.
San Fra ncisco. CA
96635

YB9ABH/I - To Box
2761 . J akarta,
Indones ia

YUIAJ F- c/ o WI CDC
ZDsRD-Via R. Dr-ink;

water. c/o B. B.C.•
Ascension Island

ZFIA V- T o W A4BT C
ZFID U- c/ o W2BVN
ZFlJH - Via WA6VNR
ZUNR / C-T o D.E.

Hora n . W a it .a ng'I,
Chatham Island

EP2,DB- To W 3KT
F Cf,JB LZ- c/ o UH FY
FG7AN- Via W A3EDS
F LaDll- T o Bette Postale

215. Djibouti. French
Somaliland

FP8DH- c/ o Boite
Poeta le 189. St. Pier re
&Miquelon Is la nds

FY7AK- Via K3BSY
FY7AO- T o Bette Pos ta le

455. Kourou , 97310.
F r ench Guya na

FYOBHI- c / o F 5QQ
G3D EM- Via VE2YG
G3YKW- To VE2YG
GC3YKW- c/ o V E2YG
H H2W F- Via W3HN K
H ZI AB- T o Bo:-; 113.

APO. New Yor k. N.Y.
09616

H ZI TA- c / o OD5FV
IA5BF Y- Via Roberto

Bor-hy, I4 BF Y. 133 Via
T ceeana, 46141 Sa n
R uffillo. I ta ly

IA5DJ D- T o I4 BFY
IA50 AK- c/ o I4BFY
IU FGM- Via 14 BFY
IVJ'W XK- T o P .O. Box

361. Rome. Italy
KG4B E- c/ o Box 13.

USN Station . F PO.
New York. N.Y. 09593

Kl\l6EA- Via Bob Hol­
man . Box 19. FPO.
San Francisco. CA
9661 4

KS6FF- To W 6LKJ
KS6SFA- c/ o Dept . of

Education. Bo:-; 1618.
Paz o P age, America n
Samoa

KX 6BB- Via K3NEZ
L U2DZ/ UN and
LU2DZ/ S U- T o P .O.

Box 593316. Mia mi
Inte r na tiona l Airpor t .
Mia mi. FL 33159

OD5JJ--e/ o W 3H N K
P29FV- Via K6ZDL
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from ceor: Paul H. Lee. USNR. K 6 TS
(ex-W3JHRI

AnTEnnA
HAnDBOOH

$5.00 postpaid USA.

Compiling in one reference source 22-years.
worth of material from the pages of CO on
vertical antenna theory, design, installation,
construction. Covers vertical arrays, feeding and
matching. short verticals, ground effects, multi­
band and single-band verticals, and answers
many of the most commonly-asked quesnons
about vertical antennas for the amateur. 6" X
9" 136 pages.

from John Shultz, W2EEY

Listener's
Handbook

$5.00 postpaid USA.

Whether you're an amateur, an s.w.l , or just
like to evasdrop on police and fire department
calls, you'll find this new book to be the com­
plete source for information on frequency
assignments, radio propagat ion. transmission
modes, antennas, receiver design and operation,
large-scale receiving installations, transmission
schedules, test equipment and procedures. .. in
short, all you need to know about every aspect
of receiving. 6" X 9" 152 pages.

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

(516) 883-6200

Pl e ase send me copies of C T he Ver tical A nten na Hand boo k 0 Th e S hort Wave Listener 's
Handboo k . E n c lo sed is O Che c k C Mon e y O rder for $ .
Na me _
A ddre ss _

CilY St e t e Zip _
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WHO SAYS THERE'S A RECESSION 1
Not w ith " P R ES" at the wh ee l doing the dealing l

230. You will receive a n 8 digit calculator Model

righ t, with the purchase of t he incomparable ICOM

SYNTHESIZED I

WOW!
NEW IC-230

EC225 worth OV.' $100.00. Abso lut.ly "FREE" .

• 162+ channels, simplex or o ff set (600 kHz)
for repeaters

• A ll modular construct ion
• Super hot MOSFET/helical coil .4 IJV receiver
• AVAILABLE NOWI ...only $489.00

Yo u don't need a ca lcula tor to frgure out the tremendous savings

at Hemtrcntcs, but we're going to give you one " FREE", yep that's

FREE
Inoue's

BASE/MOBILE 25WATT VHF MDt/,t IRe 85IT-OO

R.aU LAR
~"ICE

channel Tone squelch aVli llble
Suppl ied with speaker and microphone
Size 2%~' Jli 6 718" J( 11"
W.ight 4 Ibs.
Shippi ng w.ight 7 Ibs.
FCC type Nos. 471. 472 $659.00

25 watt RF output nominal
All .oI id·. ..te 12V DC
148 to 174 MHz

12 ch.nnel C8pebil ity
Suppl ied w it h cryst.ls for one

Either Plugs or Sockets

..",,\\ PL-2S9 5350,.. 9 S for POST.• PAJ O

We've made a fantast ic pur­
c hase on these grea t sei­
ling standard radios, and
we' re passing the savings
on to our cus tomers. When
you order the SAe-851T at
the regular pr ice of 5659.00,
you get t he complete hand­
held package as an ebsotu­
ely free bonus. This is a
deal no two meter FM'er
can want to pass up.

100 ·131 wem $228
120 ·130 wem $239
70 1 0 wen. $ 190
l Ola wem $195
3&·&5 w eill 5110
., so w ei ll $ 130
3 0 ·315 we'" $ 93

Hi weill $ 59

TEMPO SOLID STATE POWER

WOW!!
FREE STANDARD

HT-SRC 146A
WITALKIE

Brand New
R.g. $298.00

FREE!
WOW!

1202 &·25 wet ll
12028 12.5 wet ll
1 0 2 & 12 w ei ll
.02. 1 2 .5 w en l
502 15 15 wetll
102. I 2.S wet ll
302 I 2.S wenl
1&2 I _n

MOOE L OA I VE ' O WE A
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___- FOR L'IlNOVAll0SS IN WW·COST TEST EQUIP~lENT. TIIL'IlK IlP- - - - - - - - - - - - -...

Here's a professional 80 MHz counter for $275:
The HP 5381A counter covers 10 Hz to 80 MHz and
combines economy with lab quality and performance:
Sharp seven-digit LED readout . High s tability
Internal time base. 25 mV sensitivity. Three-position
Input att enualor. External oscillator Input. Ratio
measuremen t capability. Extremely rugged cast
aluminum case.
Ideal for eppltcettons such as prod uct ion line lesting.
service and caltbratton. frequency monitoring.
educa tion and training.

Go to 225 MHz for lust $450!'
The HP 5382A has all the Iea'ures of the 5381A,
plus Bdi gits and a 225 MHz frequency range.

Or go all the way to
520 MHz for $795!'
The new HP 5383A does II. You gel 9 digits . fused Input
and direct counting as well.
All three come with full instrumentation warran ty. full
service support ; all meet lEe safety specs . For more
Information call your nearby HP field engineer. Or, writ e.

P180A
$30.30

' Domest ;c USA pr ices onl~ .

UN33366 .. .
$ 3 6 .0 0

PLAQUES
TABLETS

TROPle1:IES
P132A
$2'2.80

• CL U BS
• FRATERNAL

ORGANIZATlONS

• PROFESSION A L
ORGA NIZATlONS

• ACHIEVEMENT
AWA RDS

Sal.. and ..,.. Ie. '.om 172 ollie•• In &5 eOllnt.I...
UO' ~O\I. ... . _ ~.'O . ..., e. ........,. ..300

How to discover
a fire

before it becomes
an inferno.

111

EA RL Y WARNING IONIZ A T ION F IRE A LA RM IN ST A L LS
IN M INUT ES PRO T ECT YOUR L O V ED ONES. Y OU R

HOM E, YOUR RA DIO EOUIPMENT.

Honor club officers, contest winners, local
achievemen ts. Denote memorial stations,
donated equipment.

Let us handle all your award and trophy
needs. International Bronze is one of the
nation 's foremost suppliers of custom
cast bronze and aluminum plaques, en­
graved plaques and trophies. Write for our
illustrated catalogue, and price list.

INTERNATIONA L BRONZE TABLET COMPANY. INC.
Dept. U I SO West 22nd Screet New York. NY 10 011
Phon e 2 12 ·924-2 3 2 3 OUR TIIJRTY NI NTH YHAR

• Ear ly warni ng 1000zat ion fi re d et ecto r ~n~s a fif e be ,
fore It producps vIsIble sm o k e c - f lam e , o r nc tsceable h eat .
• Loud. p lerc m g Inter ml lten t warning a la . m so u n d s a l
8 5 db leve l a l 10 leel . • Po wered by a smgle 12 .6 v. long­
life batter y . • Reliable solid -slate c orc u lt .y . • In stal ls wit h
IWO scr ews t o wa ll o r c e ilm g (p re fe rr ed !. • Al a. m so unds
when I ts l Im e to re pl ace the batter y t ooce a mmu te for
1 daysl , • Me.ilsures o nl y 6 " d oa . by 1 9 / 16" d eep. • S h le ­
ped pos t p aid a nywhere rn t h e USA l o r o n ly $59.95.
You u n·t , II orCl t o ee wit hout thn pro t ec tio n ! ACl Cl il ion,1
ba tte r ies SI .OO ue" .

Send chec* or mon.... y o rder to:

HOUSE OF POWER
P. O. Box 306. Merrick . N. Y. 11566
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Advlrt lli ng Rltell ~on·Comme rclal ads are 10
cents plr word Including abbrlv lat ions and ad·
d rl"es. Commercia l and o rga n izat ion ads Jre
35 ce nts per w ord. Minimum charge S1.00 . N o
Id will be pr i nted ' unless I ccom l)ln led by full
remittance.
Clol lng Dlte : The i St h day o f the second month
prlced l ng p ub licati o n.
8ec. u.. the . d vert lsersa nd equ i pment cont. l ned
In Ham Shop ha ve not been Investi gated, tnl
Pub illher o f CQ can n ot vo uch f o r t he mercha n­
d lsellsted therein. D i rect all co r respondence and
ad copy to: CQ Ham Shop, 14 Vanderventer
Ave., Port Wllhlngton. N.w York 110S0.

SELL: KWM2A gold plug in re lays, U50. 516F2
with speaker, $135. B ird no. 43 Wattmeter, $75,
250, 10c, SO D elements $ 22.50 each. A O X.
Engineering R.F. Compressor "New" $75. Call
Marty, WA3I FQ, 21 5 /884-6010 .

SELL: Heathk it SBI04 with noise blanker and
HPi144 Supply M in t condit ion, $925 . F PM300
with blower and m obile bracket. $325. WB3GGM
R no. I, Box 306, G alion. OH U 333.

LOADS OF MODEL IS KSR Teletypes only $25.
19's with tables, power supply, reperforators trans­
m itter d istributors, character counters and' xtres,
$65 . C.B. Goodman Co. 5454 South Shore Dr ive
Chicago, I L606 15. (31 2)-75 2-1000 .

FOR SALE: Hammarlund Manufacturing Co. Fam­
ous O ld Name i n Radio: One of the nation's 'oldest
and most fa~iliarnames in radio, oraahtzec in 1910 .
Source o f nickname " H am" app l ied to amateur
radio opera tors. Sa le includes trade name d raw i ngs
production and test equipment, pro d ucf l ines in­
c l uding m il itary, commercia l and amateur genera l
coverage receive rs and FM two-way radio equip­
men t . Tota l package price: 56 50 ,0 00 . Wri te to: •••
HAMMARLUND, a subsidiary of .. . E L ECT RONIC
ASSISTANCE CORPORATION!. 80 East Ridge­
wood Ave., Paramus, NJ 07 6 54!.

BUY SELL TRADE: Write fo r m onthly mailer
give name address, call letters. Complete st ock o f
m aj or brands new and r econd itioned equ ipment.
Call us f or best d eal s. We buy Coll ins, Dra ke, Sw an,
etc. SSB & F M . ASSOC IATED RADIO 8012 c e o­
ser , Overland Park , K S 66 204. 913 /331 -5901.

RADIO SOCIETY OF ONTERIO 19 75 Convent io n
hosted by the Ottawa A m ateu r ClUb at the Sky l i ne
H otel, Ottawa. Canada, October 3rd, 4th, and 5 t h.
For i n form ation contact P.O. Bo x 8873 . Otta wa.
Canada. K l G 3J2 .

SIGNAL/ONE: E xpert Repa ir s. K 6BE, 4 15 /5 48 ·
18 89 .

FOR SALE : Hunter Bandit l i near and m any ham
accessories. Send s.e.s. e. for l i st or call 51 6 /MAI ·
8 392 . WB2 WDR.

FO U N DAT ION F O R AMATEUR RADIO ann ua l
H am fest Sunday , 19 O ctober at Gai t hersburg
M aryland Fai rgro u nd s.

SUPER H IGH GLOSS-RAISED PR I NTE D ! QSL
Cards. Full cata log, sam p les : 51.00 . Lijon Gra phics.
Bo x 48, East L ongmeadow, MA 0 I 0 2 8.

FANTASTIC PRICES: 2 .5 A· I OOOV Diodes; HEP
I R, 41'S 1.00 . D isco u n t s: T est Equipment, Parts, l ist
10 cen t s F&M Electron ic Dist r ibutors, Bo x 236 ,
Dept. A Maspeth, N Y 11378.

URM·2 5 10 K c t o 50 H z, U RM·2 6 4MHz t o 40 5
MHz and TS4 19 9 00 t o 21 00MH z GC $1 75 ea.
Sierra low t req . r ec zer o to 155 K c 57 5 GC. T5-J 8 2
Aud io o sc. $ 75 GC. Bi ll Wi lliams, p.O. B o x 7057
N orfol k, V A 23509 . · '
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LOW & MEDIUM FREQUENCY RADIO SCRAP­
BOOK: Unique new handboo k ded icated to the
exper imenter. Receivers, conv ert ers, coil w inding
antennas, 100pS,L the non licensed communication
ba nds and the I"CC ru les. Over 100 pages cnc ca­
f u ll of d iagra m s and data. N o stalg ia f o r the o ld·
t imers and an i n t rod uction to r adio co m m unlca­
tions for the new comer. $4.75, Cornell1,2 2 5 Bait ...
more A ve., Point Pleasant Beach, N J 087 42 .

TECH MANUALS fo r Govt. surplus gear-$6 .50 ea.

ri~~~/~RTRS-I~~18?t~'2Y~~;!~ ~iu~G,:~~~Sa~~
more ava ilable. Send 5 0 cents (coin ) for 2 0 page
list. W31HD, 7218 Roanne Drive, Wa shington, DC
2002 1.

HALL OF FAME HAMFEST AND AUCTION:
Ra in or Shine, August 3, 1975, Canton Ohio. Come
to Canton for footballs greatest weekend. Satur­
days activ ities perace-ensnr tnerrent-N FL game, Cin·
ctnnatt VS Washington. Sunday, Hamfest and Auc­
t i o n at Stark County Fa irgrounds. Main Prizes,
I CO M 230. H all icra tters F PM 300, Standard 2·
meter hand held. Motel and camping space avai l­
ab le. Ca ll WF8HOF 146.1 9 /7 9 o r 146.52 /5 2. Fur­
ther i n f or m at io n write WA8SH P: 7 3 Ntmtsntuan
St•s Sandyville, Ohio 44671 or call W8SWB . 2 16 /
45~-4449.

LEARN CO DE the easy modern way on 60 min­
ute cassettes. Novice 0 -5, Progress ive 5 ·1 3 . Gen·
eral 13 -15, Extra 20 . $ 3.00 each o r all four for
$10.00. Royal, Box 2174 , Sandusky. Oh io. 44 8 70 .

RUB B ER ADDRESS STAMPS: Free ca ta log. 45
type styles. Jackson' s, Bo x 44 3·F, Fran k l in Par k,
IL60IJ 1.

POLICE AND F I RE SCANNER SALE : Regency
ACT-R·IO H / L/U 10 Channel 3 Bands Combined
AC/DC 10 free cryst al s I nc l uded $1 69 .0 0 pre­
paid Dea ler Inqu ir ies I nvit ed Four Wheeler Com­
mun icat ions, 10·A New Scotland Ave., Albany,
N Y 12 208 .

QSLs printed. Fast ser v ice. Samples for 25 cents.
Castle Press, Brass Cast le, waShington, NJ 07 8 82.

RADIO M USEUM now o pen. Fr ee admission.
2 5,0 0 0 p ieces o f equi pment from 1850 telegra ph
instru ments t o a mateur and co mmercial t r an s­
m itter s of the 1920 's. Amateur Station W2AN,
Wr ite for information. An t ique Wire less Association,
Main St., H olcomb, NY 14469.

FREE giant ba rga in elect r o nic catalog listing thous­
ands o f co m ponen ts. tubes, transistors, IC's, kit s,
test equ ipment. EDLlE'S, 27 00 · Q B Hempstead
Tpke., Lev ittown, N Y 11756.

WANTED FOR SS5 CA SH-Back i n 19 5 7 the
Lio nel T r ain Company made a small set o f t oy
t ra ins specif ically designed fo r girls. It had a p in k
locomot ive and several o t her ca rs, all i n pastel
shad es. The set w asn' t very popular, hence not t o o
many sold. Ho wever , I need th is set for m y coll ec­
t i on. and a m w illing to pay up to $4 0 0 cas h for a
com p let e set i n min t condit ion. I f you have th is
i t em , please w r ite: D ick Cowan, CQ M agazine,
14 V anderven ter A ve., Port Washington, NY 1105 0 .

FOR SALE: A Course in Radio Fundamentals
(l st ed ., 2 nd pr int ing, Dec., 19 42 ) by George
Grammer. $ 3 .0 0 postpaid. A. Dorhoffer, K2 EEK,
CQ MagaZine, 14 Vanderventer Ave., Port Washing­
ton. NY 11050 .

MAGAZINES FOR SALE : CQ/7 3 / Q ST / H A M RAD­
IO issues at 10 cents each (plus ship p ing) fr om
L ockheed Ham Club, 28 1 4 Empire, B u rbank , CA
9 150 4 . Send list and c heck. Ava ilable issues and
any refund due w i ll be sent pro m pt l y.

IDEAL FOR NOVICE: Hallicrafters s x-i i i Gen­
eral Coverage SSB Rcvr, excellent con d i t ion, $100 .
Al so Eico 723 6 0 w att CW x mt r , 520 . R.B. We in­
berg, 3 3 Sunhill Lane. N ewton Centr e, M A 0 1259 .

W A N T: New AD· ! 53 0; New H am I I Rot or W/
Bo x ; New SB-I 04 : New SG·1 2 71, Cashiers checks.
Sell GR·78 I deal for Tourist. Sell{T rade SB 11 0
w /matching H yGain A nten na (Just 2 hour s co o kin
from new). N o Dealer s. W AO GYX. Geo rge 11 0 7
N. Scott no. 3, Belto n, M O 640 12 .



...
We'll GUARANTEE
no othe r balun, at any
price. has all these
features.ORDER DIREC T

Dept. CQ UNADILLA, N.Y. 131149

n n fL

, . -

, .
IT'S WH....T·S

INSIDE
TH....T COUNTS'

THE APPROVED LEADING HAM AND =:=i~f~~~S~~~~~

"w~rATpJNBATU°f:i'=$=:1~~9--=S= --~
The proven balun 1. HANDLES FULL 2 KW PEP AN D THEN SOME. cun.;.t, tn,UhtlUIoOn

Broad·Banded 3 t o 40 Me. "'~_ - - - \.'1M
2. HELPS TVI PROBLEMS By Reduc ing Coax line ,...... - ......

Rad iat ion
3. NOW ALL STAINLESS STEEL HARDWARE. S0 239

Double Silver Plat ed
4. IMPROVES FI B RATIO By Reduc ing Coax line

Pic k·Up
5. REPLACES CENTER INSULATOR. Withstands

Antenna Pull of Over 600 Lbs.
6. BUILT·IN LIGHTNING ARRESTER. Prot ects Bal un

- Cou ld Also Save Your Val uable Gear
7. BUI LT·IN HANG-UP HOOK. Ideal For I nverted

vees . Mult i·Band Antenn as. Dipo les. Beam and
Quads

NOW BEING USED EXTENSIVELY BY ALL BRANCH ES
OF THE U.S. ARMED FORCES. FAA. RC.... CIA, CANA·
DIAN DEFENSE DEPT. PLUS THOUSAN DS OF HA MS
THE WO RLD OVER They're buill to last

BIG SIGN ALS DON'T JUST HAPPEN-
GIVE YOUR ANTENNA A BREAK

Comes in 2 models. 1:1 matches 50 or 75 ohm un­
balanced (coax l ine) to 50 or 75 ohm balanced load.
4:1 model matches 50 or 15 ohm unbalanced (coax
line) t o 200 or 300 ohm balanced load.

AV.... H .... 8lE .... T .... U l E....DING DE.... lERS . IF NOT,

MFRS. OF BALUNS
Tel: 607·369·2985

WITH
BUILT·IN

LIGHTNING
ARRESTER

UNADILLA RADIATION PRODUCTS

... aroadbclod
Co otmuou' frequency
eoverave 27 ·450 MHz

• DUAL POWER RANGE
15 a o d 50 W.tt Seal"

... VSWR SCALE
R. ad VSWR direct
INo eh.r" 00" gra ph"

• HIGH DI R ECTI VITY
25 db TYPICAL

27-450 MHz
10%

50 Watts ent ire range
50 Watts - 100-225
25 Watts · 27·300 MHz
15 WatlS · above 300 M H z
Type "N" standa rd
(UHF on request I

WERLATO N E IN C.
P.O. Box 25 8
Brewster, NY 10 9 05

Connectors

Frequency Range
Wattmeter accuracy
Power Capability

SSB
cw

SPECIFI CATI ONS

The BroaoJb;lod DelKto r lTWy be mouo ted WIth," the , 0 ·

d 'Clllo r uni l o r in .. remote IOColl .on .

~nd for da ta U1eet or ortie, d " ec l . Modl!-l C1217 AITWIl!\H
ne1 589.50 p1u ' SIl l" ta. ,

Broadband Power/VSWR Meter

Depend on J A N Crystals. O ur large stock o f Quartz
crystal matertera and components assures Fast
De li very from us !

CRYSTAL SPECIALS
FreQuenc y Standards

100 KHz (HC 131U) _$4.50
1000 KHz (HC &lU) 4.50

Almo st all C B sets. TR o r Ree $2 .50
(C B Synthes izer Crysla l on rec uesn

Amat eu r Band i n FT·243 ea. $1 .50
........ •....... 41$5.00

eo·Meler. .. •... .. ... . $3.00 (l 60-m el er not avai l.)
Crys'al s lor 2·M_'.r, Marin., Scanner• • etc. Send
l or Catalog.

Fo r tat c lass mail, add 20' per crystal . For Airmail ,
add 25' . Send c heck or money o rder. No dealers.
please.

WE'RE FIGHTING
INFLATION /'"---_
NO PRICE RISE INjJ5--.

FOR FREQUENCY
STABILITY
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with

WANTED : Heath D X·IO OB. HM210 3 & HMI0 2,
w/ cab tes and manual for O XIDOS o n ly. M ust be
in good to excellent condi tion. M ake o ffer and y ou
Shi p. S.L. Ball inger , 10 2 Garden St., Poughkeepsie,
NY1 2601 .

Professionally Engineered
WANTED: Se verallN11 50 /IN26 34 an d I N 123 1/
I N2 6 3 3 . WI FEH, 297 Nahant Rd ., Nahant MA
01 90 8 .

" B EAM ED· POW ER"

" BALANCED -PATTER N"

" PERFECT·MATC H"

FR EE : Barga in Catalog, LEOS, Xtal s, M i crophones,
H eadset s, I c's, Rel ay s, U l t raso n ic Devi ces, Pre­
c ision T r immer Ca paci to rs Unique Components.­
Chaney ' s, Bo x } 5 43 1 , Lakewood, Colo . 8 0 2 I 5 .

QS L CARDS : Send 50 cen ts fo r sam p les and prices
THE PR INT SHOP, 249 7 Bethel , Ma p le Rd.,
Bet hel , O H 4 51 0 6 .

SYSTEMS
SINCE 1911

D id yo u know that su pp lement s t o the b ook,
"CQ Y L , " ar e ava ilab le? T hey bring t h e beck. u p
t o da t e w it h Y L R L O fficers thr o u gh 19 7 3 and
t he 6 th Y L R L Convention, held at L ong Beach i n
May '72. I f y o u h ave a copy o f "CQ Y L " and wou ld
li k e t o add t he new supplements ( the p,ages are
"slotted " so they fit d irectly i n to the ' CQ Y L "
sp ir a l backbone), d rop a note w i t h y o ur r eq uest t o
aut hor/ publisher, W5 R ZJ, L o u isa Sa ndo, 441 7 ­
II t h St. , N W, A lbuquer que, N M 8 7 1 0 7. Pl ease en­
c lose t w o 10 cent sta m ps t o cover co st o f mai li ng.
The o n e and o n l y book about Y L s in h am rad io ,
" CQ Y L ," con t a i ns 2 1 ch apt er s, over 6 00 photo­
graphs. O r der you r autogra phed co p y , or a gi ft
co p y , fro m W5 R ZJ, $ 3.0 0 p o stpa id.

SA LE : D y co m Super " 0"80 wa tt 2 m tr linear,
$5 0.00 . T ecraft T R20 /50 Six m t r t r ansmitter w /
AC supply, JT 30 m ike.L c han ge over r elay an d x t ets
$30 .00 Heath H RI Oti r ecei ver wi t h calib rat o r ,
$60 . A ccura t e M o d 156 Si g genera to r, $15 .
W8 Y LJ Del Ca r l in RRno.l Bry an, O H 4 35 0 6

WA N T E D : Co m plete Ham Sta t ion 10-80, quo t e
eq uip ment and pr ice. MSgt. R.L. DeSpain, 3 80 4
Si m pso n St. , Bergstro m AF B, T X 78 7 4 3 .

FOR SAL E : ECS8 V acu u m Variable, 2 to 8 m m f.
idea l f o r neutra lizi ng ca pacitor, $1 7 po stpa id.
A . o orhoffer... K2 EE K, CQ Magaz ine, 14 Va nder­
ven t er A ve., Por t Wa shington, N Y 11 0 50 .

EARLY BATTER Y RAoIOSWANT EO : A lso tubes i
OIA , 199, WDll , WDI 2, H o rn Speakers. Se n d ,
m c d e t, quantity, Pr ice t o : N o rman Webste r , 19 545
Ingomar Reseda, CA 9 1 3 35 . I

SELL : O X -6 0 x m t r with HG·} 0 v ro, $ 9 5.00 :
A meco T X6 2 6 &2 xmtr, $50 .00 ; H ammar lund
H Q I OOA r cvr , $100 .00. W9VT Q, P.O. Bo x 3 47 ,
Z ion , IL 600 9 9 .

T O W E R F O R SA L E : Rohn H D X- 48 less ba se.
Top sec t ion damaged. $2 00 . Pick up d ea l. W 2HT R '
14 Phyl lis Dri ve, Succasu n na, N J 0 78 7 6. I

L O O K ING FOR o ld Lione l t ra in s. Intere st ed on ly
in "a.. gauge, ex ce llen t t o l ik e-n ew c on d it ion. Pr j­
mary interest is lo co m ot ives pr ior t o 1 95 2, b u t wi ll
con sid er com p let e sets o r m ore recent m ode ls, A m
wi ll ing t o buy o u t r igh t f or cash o r swap radio gear
t o meet your needs. W ri te Dick Cow an, W A 2 LR O,
c/o CQ M agaz i ne, o r call 5 16/88 3 -62 0 0 . I

TORO I D W I N Dt N G S, 3 /4 Inch , 10 for $ 2 .50 . T ubes
Old ies and newer t ypes. Send need l i st s, Ca paci to rs ,
pots, togg le swit ches, A irtigh t Instrument T r an s-­
port cases, Eq , Ex ha u st fans, Stro ng sh o p magnets
$6 , Weston L ab Standar d Meters, Kulka N u mber
44 2 L 3 te n wa y t erm b lo cks $ I, Plate T ransfor mer
2 K V at 70 0 ma$ 20 . F i l. transformer, 6 .3 va t 12A.
.0 00 2 ufd X M T R Ca p at 6KV $ 3. New A ircraft
Gyro $ 20 , 3 and 4 ohm resist o rs at 100 watts $ 2 .
Bo o n t o n Number 9 7 A D C voltm eter / am p li f ie r
.1 to 10 00 v $ 75 . USM·24C Scope $1 75 , T S-35 2b/
u M ulti meter $ 2 5, Nu m ber 282 b / gr XMTR $ 85 .
N o n Linear svs Number 1 2 5 B AC/DC Conver ter
$50 , St e i ma n TA-l Pho n e Patch A da pter $ 80 .
Kay 1 21CJ V H F / U H F Sw eep Gen .5 -1 70 0 M C,
$2 75 . La mbda C4 81 M Reg. Po w er Su p p ly , 37 5
V DC $6 5 . Bec k m an FR6 7 / u Coun te r $9 5 , TS-38 2
Aud io Osc. $ 75 . RC A L o w Fr eq. Receiver 9 0 C
0-1 6 0 K C, T S·4 18 . 41 9 , 433 , 6 2 2 , etc. Ste reo
speak er cab i n et s. Bausc h & L omb 16, 25 m m f /1 .5
standa r d C m ount len s, new $ 7 5. B ill Wi llia ms,
P.O. B o x 70 5 7, N o rf o lk , V A 2 350 9 .

•

re~aborafori.
-....---~ASBURY PARK, NEW JERSEY 07712, U.S.A

Antenna Systems

The design, craftsmanship and
technical excellence of Telrex-

Co m m un ication A ntennas.

have made them t he stanaard of
comparison throughout the worldl
Every Telrex antenna model is
engineered, precision machined.
tuned and matched, then calibrated
for easy and correct assembly at
your site for repetition of our
specifications without 'cut and
try' and endless experimentation.

"the- -line."
with a " MflERIAL" difference!

Also: Rctator-Selsyn-lndlcator
Systems, lnverted-v-Kits,

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

__--...;a~nd Co-ax. SEND FOR PL·73
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I

R-X NOISE BRIDGE,

E

td4-t C!:l-HR-2B gives

a lot to talk over

• Learn the truth abou t you r antenna.
• Find its resonant fr equency.
• Find R and X off· resonance .
• Independent R & X d ia ls gre atl y sim plify

t uning beams. arrays.
• Compact. lightweight. batt ery operat ed .
• S imple to use. Self con tained.

• Broadband 1·100 MHz.
• Free brochure on request.

• Order di rect. $39.95 PPO U.S. & Can ad a
(add sales tax in Calif . I

AmeriCfJn Made Quality at Import Price

Full 12 Channel, 15 Watts
with HIILO power switch

• • •

ACt 10·HfUU
3 1.. ,1-10 Ch.ul FM

St...., " ' Clin'

HR·ZZD
12 Ch'lull · IO W.n.

220 MHI FM TII. leti....

Amateur Net

~tC!:l-ELECTRON ICS. INC.
7707 Records Street

Indianapolis. Ind iana 46226

Here is everyth ing you need. at a price
you like. for excellent 2 meter FM

performance. The 12 transmit channels
have individual trimmer capacitors

for optimum workability in point­
to- point repeater applications.

Operate on 15 watts (minimum)
or switch to 1 watt. 0.35 uv sensitivity

and 3 watts of audio output
make for pleasant. rel iable listening.

And the compact package is
matched by its price.$ 00

E

An FM Model For Every Purpose
Every Purse

HR·I
12 Chu. l·n w.tt

I M. t... FMTII. lu in,

PATENT
PENDING

with
Ill~ 1=1......Ir™

for HAM RIGS & TAPE DECKS

PALOMAR
ENGINEERS

BOX 455. ESCONDIDO. CA 9202S

ADJUSTS FROM 9W ' · 5W ' WIDE
TO 3W ' · 1W ' HIGH

Protect Your Mobile Rig

Now your mobile FM set or stereo lape player can
be made absolutely burglar-proof w ith this brand
new mobi le mounting system. Made 01 case­
hardened steel , the REI-LOCK comes complete with
heavy duty lock and all necessary hardware.
The REI·LOCK can be installed in less than halt an
hour. requiring no tools other than a simple house­
hold hammer. Once installed. i t would take many
hours for a burglar to cut through the REI·LOCK.
And the REI·LOCK costs only $13.95. You may c e­
lain the REI·LOCK direct Irom the manufacturer.
All orders must be prepaid by check or money
order. Add $1 for postage and handling.

Distributor inquiries invited

REILAND MFG. CO. 13 Medley u ne, Branford, Cl 0640S

July, 1975 • CO • 79



"More for Less" ADVERTISER'S INDEX

Alias Radio Inc. . . 15
That's really an im possibility these

days, but by fill ing out the sU bscription

blank below we can off er " Much More

For The Same" .
Drake, R. L.. Co. _ ____ 6

Bima c, Dtv. of Varian ..Cc v. IV

By subscribing to CO you not only

receive a great magazine each month but
save up to 37% on newsstand pr ices.

You 'd even save enough to buy some­

th ing else for t he shack or even pick up a

couple of copies of Brand X magazine.

Emergency Beacon Corp. ( EBC) .83

Genavc .... . .__ ._.•__......__...... 16

G&G Rad io Elect ronics Company .__.•..•..70

Gregory Elec tronics Corp . •.. 84

Hal Communications Corp . _ _ 2

Heath Compa ny . . Cov. II. I

- - ----- - --- - - Henry Radio _ .. _ _ .4 . 14

COy. III

Interna t ional Bronze T ablet Co.• Inc. ._....75

House of Power ._. 75

Yaesu Musen USA Inc. __

W ilson Electronics 81

Millen. J ames. 1\-Hp:. Co. Inc 8

New Tronlcs Corporation . 9

Palomar Engineers • . .79

w erlatone Inc..... .... 77

Interna t ional C rystal Mfj: . Co . 63

Re (l:ency Electronics. Inc. _ .._ .. 79

Reila nd Mfg. Co . .. . . .. 79

U nadilla Radia t ion Products ....._ 71

Jan C rystals _ _ _ __.._. __ . _.77

Ten·Tec. Inc. . _ _..__ .._.._._. __ ._ _ 13

H y-G a tn Electronics Corp. .. .11 . 12

Telrex Communication Engineering
l abara ten es __ .. .._.78

H ewlett -Packard (02406B) .75

Space Electronics Co. _.._ _ . . .70

Step Electronics . .... . ._.._..._70

1\1idla nd ..__ .. . _._ _ __ .10
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III•••ALEULY

Neme _

Address _

CitY and Stat e Zip _

Signat ure _

All orders w ill be ship ped Parcel Post within 48 houl'$ aft.r
receipt of order (ellci udinG weekends I. Enclose add iti on al $4 .00
for pr.~id shippi ng & handl inG_ Nevade residents add sal" t 8ll.

Sale ends July 31. 1975

Enclo 58d is S 0 Ch. ck 0 Mo n. y Order

o M.,t", C.... rg. 0 Ba nk Amerieard
Ellpirat io n Date M /C Interbank #
Card #
Xtals _

To : Wilson Electron ics
P.O . BOll 794
Henderson, Nenda 8901 5
(702) 451 ·5791

o Ship me 1402 SM SpllCial JulV P.ck~
Plus 0 8M1 0 1410A 0 BC1

Plus Your Choice Of 2 Pair of Common Frequencies
Extra Crystals, $4.50 ea., Common Frequencies Only

10.7 MHz Monolithic i.f. filter installed $10.00.

$ 320 VALUE FO~~~ST $1999S
. 6 Channel Operation, Ind ividual Trimmers

On All TX and RX Xta ls. All Xtals Plug In .
• S Meter Battery Indicator.
. 10 .7 IF and 455 KC IF . 12 KHz Ceramic Filter.
• .3 Microvolt Sensit ivity For 20d B QT .
• 2.5 Watts . Nominal Output 12 VOC.
• Microswitch Mike Button .
• Size 8-718 x ' ·7 /8 x 2-7 /8 Inches.
• Weight 1 lb . 4 ounces. Less Battery .
• Current Drain RX 14MA T X 380 MA.

ACCESSORIES,
8MI Speaker Mike $24 .00
BCI Battery Charger $29 .95
14 10A Amplif ier Mobile Mount $99 .00

FACTORY DIRECT

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

* Complete Set NiCad Batteries
*Leather Case

*Three Sets of Crystals, 52·52,

90 DAY WARRANTY
10 DAY MONEY BACK GUARANTEE

July, 1975 • CQ • 81
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A CO MagazlOe Reader Service J UL Y ' 75

Page No.

----

SUte Z Ip _

Add ress

Clty _

N~me _

I

I
I
I
I
I
I

-

READER SERVICE

WANT MORE INFORMATION ON PRO­
DUCTS IN ADS OR IN NEW PRODUCTS
SECTI ON ? The handy new Reader Service
Coupons below, if used properly. will get
this info rmati on to you in the shortest t ime
possible. A coupon must be f illed in for each
new product or advertised product of inter­
est. The name of manu fac turer must be in­
cluded, as well as yo ur name, address, etc.
We will forward these requests on the same
day received. Send to CO Reader Se rv ice, 14
Vanderventer Ave., Port Washingto n. NY
11050.

,

A CO MagaZine Reader Service J ULY '75

Page No.

St at e Zip _

A CO Magazme Reade r Servi ce JU l Y '7 5

Name

Address

City _

~"",-",- I!
Page No.

St,te Zip _

Nam e

Add ress

Clty _

IJI!!I II
I
I
I

I
I

Page No. I
- -

Page No.

!!!!I_-------------'
I
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I
Name Name

Addren Add ress

City --5511Ie Z i p Cil y St.te Z ip _

A CO MagaZine Reader Serv ice JUl Y ' 75

-
Page No.
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I
- -

Page No .

-
A CO MagaZine Reader Service JUL V ' 75

1!f!'!I --J

Page No .

- -
A CO Ma ga llOe Reader Service JUl Y ' 75

.,- - - 1

N ame Nam e
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It's taken almost a year of plann ing, changing and improving, but the

EBC 144 Jr . is now being delivered to hundr eds of hams across the country.

Compare the specs. You 'll find that it does more than any other

synthesized two-meter rig on the market, and

does it better. Not only is the EBCl44JR $599.00

on t he market, it offers far

one repeater on the A

more flexibility than other

Like Two Radios In One

EBC 144 Jr. the hottest recei ver

another on B.

tranceivers in one. Set up

costing more. It's like two

synthesized rigs, even those

thumbwheels, and

Choose one or the other at the fli p of a switch. Prior ity mode allows you to work channel

A while monitoring channel B. Consider the EBC 144 Jr. as yo..r next rig.

Write for your closest stocking dealer .

fully synth esized covering 145.5 to 148.5 MHz in
5 kHz increments. Standard or reverse 600 kHz off­
sets up or down automaticall y . Spl it mode allows
totally inde pendent receive and transmit frequen­
cies. S implex operation available on e ither channel
A or B.

- Sensit ivi ty - .35 ,u V for 12 dB sinad• .301J,V for
20 dB quiet ing

. 20 watts output
e Intermodutarlon, spurious and image 60 dB

min imum
. 10 pole xtal filter
• Frequency stability .00 1%
• S·meter and speaker built in.
e Indecencent selectable priority cha nnel
. 12v. (nominal) operation.

15A River Street
New Rochelle NY 10801

(9 14) 235-9400

July, 1975 • CQ • 83



-------SEND FOR NEW 1975 CATALOG- - - - - - ....

GREGORY ELECTRONICS CORP.
The FM Used Equipment People.

249 Route 46, Saddle Brook, N. J. 07662
Phone: (201) 489-9000

.-
-"---- ,-•
buAMUltUl 1

GENERAL ELECTRIC

MASTR
Progress Line

receiver dual front end
150.8 to 174 MHz.

• •

.. '

Porta-mobil
GE 4ET62A, 132-150 MHz

8 walt, all solid state. complete
transm itter strip.

Portable , handheld.

GENERAL ELECTRIC

VOICE COMMANDER III
o Full Solid State FM Transmitter-Receiver
0132-150 and 150-174 MHz/Size: 9.5" x 5.3" x 1.7"
o 1 watt output, .5 micro-volt sensitivity.

$128 Includes rechargeable
nickel cadmium bat -

• tery pack and charger.

External push to talk mikes $ 10.

Service manual ............... $ 5.

TECHNICIAN SPECIAL
Same as above, but NOT IN WORKING CON·
DITlON, complete. less batteries, with bottom
housing. Less antenna.

Charger lor technician special - $7.50
$35.

84 0 CO e . July, 1975
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YAESU FT-l01E TRANSCEIVER

,more
•
10

Are Yaesu's FT-101's the finest all ­
around transceivers in the world?
Yes - and now th e best is even
better . The new FT-101 E includes
a potent R. F. speech processor. Plus
improved , easy-to-use lever switches.
A more ref ined clar ifier control
fo r push-button, independent
clar ifier operat ion. T here's also a
160 meter crystal incl uded withou t
ext ra charge.

And all the other fea tures that
have made the FT-1 0 1 ser ies of tran­
sceivers among the world 's most
popular are st ill here: 260 wa tts SSB

s-
PEP. Globe-ci rcling power on CW
and AM . 160 to 10 meters range.
0.3uV receiving sensit iv ity . And
one very important feature you never
want to forget is th e famous Yaesu
warranty, strong dealer network and
conven ient serviceabi Iitv .

If you 're a ser ious amateur,
you're always look ing for more rad io.
And th e FT-101 E is just that. $749'
buy s you a mil lion bucks wor th of
enjoy ment. See your Yaesu dealer
or wr ite for our cata log. Yaesu
Musen USA, Inc. 7625 E. Rosecrans,
No. 29, Paramount, Calif. 90723.

W&§§(!JJ

The radio. *FT-l01EE (less
pro cessor): $659 .
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The new, system-engineered He a thkit SB-230

cond uction-cooled linear amplifie r uses the rug ge d
EIMAC 8873 to provide 1200 watts PEP SSB input with
less than 100 watts d rive pcwer.

Ra te d to 500 MHz; the conduction-cooled 8873
coasts along at 30 MHz, providing low inte rmodulation
distortion and high gain in a cathode d riven circui t.

Companion air-cooled pcwer triode s a re the 8874,
with an a xial-Bow anode, and the 8875, with a trans­
ve rse-flow anode.

Join He a thkit as one of the knowledgea ble users of
EIMAC pcwer triodes. For full information, write
EIMAC , Division of Var­
ian, 301 Industria l Way,
San Carlos , Cali fo rnia
94070 . Telep hone (415)
592-1221. Or get in touch
with any of the more than
30 Varia nlEIMAC Electron
Device G roup Sale s O f­
fices throughout the world. 1----------....1

division
varian

l
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