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The incomparable Heathkit $8·102 Transceiver.
SSB/ CW, 8D- I0 meter coverage. Still only 380.0()'*

Here's exceptional stabili ty and dial l inearity
- made possible by an all sol id-state linear
master oscil lator with 1 kHz calibration. The
SB-102 stabi li zes itself in a fast 1Q-minutes,
drifts less than 100 Hz per hour after in itial
warm-up. The new receiver sect ion delivers an
S+N/N ratio of less than 0.35 uV for 10 dB ­
with front-panel se lect ion of built-in 2.1 kHz
SSB crystal fi lter or optional 400 Hz crysta l
f i lter. And there's a dial resettable to 200 Hz;
180 W PEP SSB input, 170 W CW input; switch
select ion of upper or lower sideband and CWo
built-in sidetone for monitoring; built-in 100
kHz crystal ca librator; tr iple action level con­
trol to reduce clipping and distort ion; buil t-in
VOX, and complete metering.

The SB-102 is the value leader because you
build it yourself to save on ini tial investment
and service. Si mp le ci rcui t board / w ir ing
harness construction gets it all together.
Order your round-trip ticket to the world now
- the famous Heathkit SB-102 SSB/CW Trans­
ceiver.

Kit 5B-l02, 241bs 380.00'

Kit 5B-600, 8 ohm matching speaker with
mounting space for AC supply, 7 Ibs.. .. 19.95'

5BA-301·2, 400 Hz CW crystal f i lter, 1 lb. 21.95'

Kit HP-23A, AC supply, 19 Ibs 51.95'
Kit HP-13A, DC supply, 7Ibs 69.95'
5 BA-l 00-1 , mobile mount, 6 Ibs 14.95'-

The Heathkit 58-220 linear Amplifier.
2,000 watts P.E.P. sse input, 1 kW CWoJust 34

The Heathkit SB-220 is t he linear ampli
t hat the compet ition tries to measure u
Two conservatively rated Eimac 3-500Z's
grounded grid c ircuit offer up to 2000 W
SSB input, or a fu ll 1 kW on both CW i
RTTY. The broad-band pretuned pi-input
livers maximum efficiency with low disto
over 80-10 meters. Only 100 watts of dri
power is neded to produce full -rated Input]

SB-220 features include a built-in solid-s
120/240 V power supply; ci rcuit breaker
tection ; zener diode regulating operating
to reduce idl ing current for cooler rum
and extended tube life; a large quiet fan; ;
to the driving unit to prevent over-dr iv
front panel switc h selected mon itoring of I
current; relative power and high voltage.
SB-220 offers a c lean, compact design 1
the liberal use of internal shielding for e
strength and component isolation. Its gl
table-top cabinet complements all your

•senes gear.

And tune-up is fast and easy. Just set the b
switch, push the CW-Tune/SS B rocker sw
to CW-Tune, adjust the Tune and Load l
troi s for maximum relative power. Push I
rocker switch to SSB and you're ready wi
full 2-gallon input to the transceiver. '
Heathki t SB-220 brings your rig up to the
formance limits - order yours now!

Kit 5B-220, 69 Ibs 34!
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Designing or aligning...now you can

lfford lab-grade Heathldt instruments

"
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N Heathkit IM-I02 Digital Multimeter.
d igits, buil t- In ca libration t o 0.2%, lab

lbratlo n to 0.1%. At an amazing 229.95*

The new Heat hkit 10-105 Dual Trace Scope.
Triggered sweep, DC-15MHz, x-y mode, 8 x 10 em
flat-face CRT. For a fantast ic 399.95* !

e new Heathkit IM-102 is a breakthrough in
.t rurnentat lon - a true digital multimeter at
orlce that's about half what you'd pay for
mparable wired DMM's! Measures AC and
: voltage, current, and resistance, with auto­
it ic switching for DC polar ity. Five overlap­
19 ranges show voltage from 100uY-1000Y
DC; 5 ranges cover 100uY-500 Y on AC; 10

iges measure 100nA-2A, AC or DC; 6 resist­
ce ranges cover .1 ohm-20 megohms. Input
pedance is 1000 megohm s on the 2Y range,
megohms on higher ranges, wi th overload
itection on all.

cimal point is automatically placed wi t h
ige select ion. Panel light indicates over­
ige,

Heath-designed DC calibrator is furni shed
sembled with every IM-102. A unique trans­
.method, described in the manual, provides
curate AC voltage calibration. All solid-state
cuitry incorporates cold cathode readout
res and a "memory" circu it to assure sta ble,
n-blinking operation . Kit includes sta ndard
nana jack connectors complete wit h test
Ids. Assembles in approximately 10 hours.
der yours, and ste p up to digital instrumen­
ion at analog prices.

: IM-l02, 9 Ibs 229.95*

: 10-1041, high-voltage probe
: essory, 1 lb 6.95*

The new Heathkit 10-105 is a true digital rnul ­
timeter at a price that's about half what you'd
pay for a comparable wired un it. Gives you full
dual trace and x-y capabi l ity. Separate signal
display in Channell or Channel 2 mode, direct
comparison of both signals in alternate or
chopped modes, both signals as a function of
each other in x-yo Both input channels are
precision balanced for 5% or less phase shift
of over 50 kHz. Has switch selected AC/ DC
coupling; automat ic triggering; l8-position
t ime base, 1, 2, 5 from 100 msec/ cm-0.2 usee/
em; separate vernier cont rol; 5x magnifier; DC­
15 MHz bandwidth with 24 nsec r ise t ime; flat­
face CRT with mu-metal shie ld. The new
Heathkit 10-105 expands your capabi li ty with­
out st retching the budget, order yours today.

Kit 10-105, 35 Ibs 399.95*

r~~~;~;~;;~~;;~;---~--'
I Benton Harbor, Michigan 49022

: 0 Enclosed is $ • plus shipping.

: Please send model(s).."..,"'""',...,..,..- _
I 0 Please send FREE Heathkit Catalog.
II Name' _

II Addres ,-'--- _

: City State Zip. _
I Prices & specificat ions subject to change wi thout notice.
I ·Mail order prices; F.O.B. factory. AM·256L J
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10 years ago the

mobile antenna
concept shook the ham fraterni~

~ith "fixed station reports
from the mobile"
-it has since been the mo
imitated but never equalle

Hu stl er and only Hustler gives you 10 years of proven performance. mechani­
cally and electrically superior to all others. You get exceptional reports on
every band. lowest SWR and broadest bandwidth. Matching devices are not
required. Use any convenient length of 52 OHM feed line. Choose from
either standard or super resonators and buy the mast and resonators for the
bands you operate.

Convenience of fold-over mast for rapid band change or easy garaging,
optimized performance on each band and a time proven concept in mobile
communications, a concept verified by the overwhelming majority of arna­
teurs, are yours only with Hustler!

Mode l MO-I - 54' Mast for Deck or fender mount - Folds at 15' above base . . Price: $11.95

Model MO-2- 54' Mast for Bumper mount - Folds at 27' above base Price: $12.25

I

STANDARD HUSTLER RESONATORS-400 Watts Power-Normal sse Duty Cycle
Model RM·1O . . 10 meter resonator • . $ 7.95
Model RM·15 . .15 meter resonator . 8.95
Model RM·2O . .20 meter resonator 9.95
Model RM·4O . .40 meter resonator . 11.95

• Model RM·75 . .75 meter resonator . 13.95
Model RM·80 . .. . . .80 meter resonator 13.95

SUPER HUSTLER RESONATORS-Legal Power limit-Normal sse Duty Cycle
Model RM-I0S . . 10 meter resonator $11.50
Model RM-15S .15 meter resonator 13.50
Model RM·2OS .20 meter resonator . 15.50
Model RM-4OS .40 meter resonator .. 19.50
Model RM-75S .75 meter resonator .. 24.50
Model RM·80S .80 meIer resonator R50

The original
hinge and

sleeve clutch
mechanism.

Rotates 360- in
horizontal plane

who recognize the best!
Available from all distributors

NEW TRONICS CORP 16800 COMMERCE PARK DRIVE
- • BROOK PARK , OHIO 44142

Export Dept Robum Agenei... lne; 349 W.14th 51., New Yorte. N.Y. tOO14. Ceble Addr_ Robumege - New Yo
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STEP UP TO TELREX
Professionally Engineered Antenna Systems

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

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

rain or shine
• Wind rat ing survival 110 MPH
• Patented broad-band coaxia l Balun
• Heavy-duty steel gusset mounting

plate
• Aluminum boom 2 in.• 2Y2 in. 0 .0.

x 18 It.
• Large diameter• .058 wall taper­

swaged dural elements for minimum

weight and exceptional strength
to weight rat io

• Stainless steel electrical hardware

With a Telrex Tri·band Array you get 49
Ibs. of educated aluminum engineered
and built to provide many, many years
of performance unmatched around the
worl d by any other make. Longest ele­
ment 36 ft . Turn ing radius 20 ft. Shipping
weight 65 Ibs. Sh ipping container 13 in.
x 5 in. x 13 ft .
Note: If not avail able from your deale r,
order direct. You'll get fast , personal
service.

Telrex Labs are design eng ineers. inno­
vators and manufactu rers of the world 's
finest 0/.1 to 160 meter communication
systems and accessories priced from
$25 to $25,000.

For technical data and prices on corn ­
plete Telrex line, wr ite for Catalog PL 70.

BALUN

TRAP

Elements shortened
to show deta ils.

OTHER
MULTI·BANO
ARRAYS AVAILABLE

MONARCH
TBSEM/4KWP $395.00

FOB Asbury Park, N.J.

.. . .$175.00
355.00
39.95
59.00
63.95

TYPICAL TELREX MONOBAND ANTENNAS
Mod. 15M317·15 mtr. 3 . 1. rotary, 10 DB gain, 4 KWP pow. ra t., 2W' 0.0. x17' boom ..
Mod. 2DM326- 20 mtr. 3 .1. rotary, 10 DBga in, 8 KWP pow. rat., 31'z" 0.0. x 26' boom .
Mod. 2M609· 2 ml r. 6 . 1. array, 14 DB gain, 300 Wpow. rat., I" x 9' boom .
Mod. 2M814C· 2 mtr. 8 . 1. array, 16.5 DBgain, 300 Wpow. rat., 1.375" x 14' boom .
Mod. 6M516· 6 mtr. 5 .1. array, 13 DB gain, 400 Wpow. ra t., 1.5" x 16' boom .

SINCE
1921

Communications and TV Antennas

rex LABORATORIES
Asbury Park, New Jersey 07712 201-775-7252

4 • CO • De ce mbe r, 197 1



ZERO
BIAS

... Three - Two - One - Zero - l. iftof] !
Th e big rocke t slowly inc hes away from its
pad - then faster - and fas te r st ill . TIle roar
is deafen ing to the huddle of obse rvers a
half mil e distant. Rolling, swirli ng billows of
flame seem sure to consume the pad as hund­
reds of thousands of pounds of th rust pain­
fully lift the Th or-Ageua booster on its way
to a hundred-mile-high journey in to o rbit.
Th e roa r gradua lly dwindles 10 a jet plan e
c rackle in the dist ance as th e roman can dle
o f a rocket slo wly becomes just a pinpo in t
o f light in the sky, and soon it 's ou t of sig': t ,
left to the rada r men to confirm it s existence .

Amateur radio has entered the Space Age.

Ten years ago this month, Decem ber 12,
196 J, the fi rst amateur radio space satellite
was launched fro m Van denberg Air Force
Base in California .

For th ose who experienced it , it st ill st irs
exci ting memori es. The space age it self was
still in it s infancy . Aft er all, o nly four years
prior it had all begun with the USS R's Spu t­
nik in Octo ber 19 57 , and in the short span
of two years the idea of an ama teu r sa tell ite
had moved fro m the pages of CQ to an Orb it­
ing Satellit e Carry ing Am at eur Rad io ­
OSCAR. TIle friendly d i-di-di- di t di-dit on
145 me became an insta nt sy mbo l o f a new
era for ama te ur radio - The Space Com
rnunica tio ns Era .

To that dedica te d group of pio neers who
formed the nucleus of the OSCAR effort,
Orr, Gabrielso n, Marshal , Jacobs and more,
we extend o ur congra tulat ions on this te nt h
anniversary of their initial achievement . To
the second generation of amateur space com­
municat ions spec ialis ts, represen ted by AM-

SAT, we offe r good wishes for co ntinued
success .

The Artful Way of Covering a Cover
Recent correspondence has leaned heavil y

towards the su pe r-quality of the majori ty of
CQ's covers over the past yea r o r so . We sus­
pect that the mail is a result of suc h special
design effo rts as appea red on the February,
March, June, September, and Novembe r is­
sues. So yielding to demands that we cease
hiding his light under a bushel, we would
like to direct c redit for these su pe rb cover
designs to Art Director Bill Travis. Bill is a
veteran of many years behind th e drawing
board at Grumman Aerospace d oing art de­
sign work fo r their aircraft and space pro­
jects. For the last two yea rs Bill , a grandfa ther
of twins, has direc ted his talent towa rds CQ.
lienee , the covers . This mon th , another Trav­
is design is featured : The launch of OSCAR
I, a watercolor renderin g fro m photographs.

We have also had requests fo r large-size
full-color copies of some of Bill 's renderings,
but until the demand is grea t eno ugh to war­
rant print ing a few hundred, we'll have to
disappoint numerous reade rs.

Holiday Greetings
Although this is be ing writte n in ea rly

October, we 'd li ke to wish a grand and joyous
Christmas season to all our reade rs, fro m the
people who make the magazine go each
mo nth : John , K4I1F ; Frank, WI WY; Fred ,
W2IWC; George, W3ASK ; Ed, W2GT; J erry ,
WA6GLD ; Gordon Whit e; Gl en, K9STH ;
Dick, WA2LRO; Jack, WA2 FPE; Bill, W2­
AEF; Joan ; Bill Travis ; Dave Lance ; AI ,
K2 EEK, and vy 73 from Dick , K2MGA .

December, 197 1 • CO • 5



DRAKE
MODEL

TR-22

2 meter
FM

Transceive

HINT: Place
th is ad under
your XYL's
plate next
meal time!

6 • CQ • De cembe r, 19 71

The ideal gift

for your
favorite Ham

Works portable, mob ile or fixed ... either
barefoot or with amplifier ... a value at only

95
Amateur
Net

INCLUDES: Dynamic Microphone
Over-the-Shoulder Carrying
Case, 120 VAC and 12 VOC Powe
Cords, Speaker/Headphone Plug
and 10 Nickel-Cadmium Batterie

S? $149.95 for Amplifier, Model AA-22
§ $349.90 for superior power, flexibility and

sensilivily

See your Dealer I~m:mm:I."
R. L. DRAKE CDMPAN
540 RICHARD ST., MIAMISBURG, OHIO 45342
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Fig ure 1

Brosspo unding
Editor. CQ:

I find the letter to the editor in CQ of July '71
by 1\1 r. Leek of interest. I have been operating
c.w. since 1924, although at that time the trans­
mitters were, in numbers, most ly spark gap af­
fairs. c.w, being a bit ra re. Cw. has bee n in
process of being phased out for a t least 3S years.

[Cotrlinlled on page 85 ]

At fi rst I was unable to tune negative frequen­
cies o n my receiver to de te rmine if the idea rea lty
worked . By experimentation, however, I fou nd
that by using the same technique to generate the
local oscillator signal in my superhet, that the
rece iver worked fine at these frequencies .

The only signal I've heard so far is a strange
one-a code I've not heard before. Anyway, I'm
looking forward to working some good, QRM.
free QSO·s. w on' t some of your readers join me?

Ken Archbold, K3RDF
Mechani csburg, Pa. 17055

multiplied by whatever multiplying factor was
used. For example, see fig. 1. If the 1 me oscil­
lator has an offset of 1 c.p .s.. the offset is 9 c.p.s.
after this simple error multiplier.

9mCa 900llc: lmca900kC

Now, ta ke for example, an oscillator which
can be tuned 100 kc either side of I me, See fig.
2. By multiplying and mixing twice. the resultant
output can be seen as 1 me ± 8.1 me . By tuning
the output of the final mixer to the difference
frequency. the resulting frequency is negative (I
me - 8. 1 mc= - 7.1 me) and lies in the negative
~o meter band . Since the oscillator is tunable, it
may also be used on the - 80 meter band.

Editor, CQ:
As a math teacher as well as a ham I appreci­

a ted the article in August CQ regarding calcula­
lion of spurious signals generated in the mixing
process by combined graphical a nd analytic rneth­
ods. I dug out th e origina l artic le in th e Septern­
ber 1965 issue and fou nd th e charts presented
the re of considerable help.

I have two suggestions for anyone seeking 10
use the methods presented in Mr. Perolo's article.
First. the drafting o n page 25 is slightly in error
on some of the lines. I discovered this in trying
to use the graph. One of the worst is the 2/9 line
which should cross at coordinates (18, 4 ) but
appea rs to cross at about (17 .6, 4), a significant
error in ca reful use. The 1/ 6 line is just as bad .
It would be wise to draw a careful graph on
standard 8 V2 by II graph paper if one plans to
make extensive use o f this sort of calculations.
] have drawn such a graph which I believe to be
accurate. For 5(' (my cost of xerox) and a self­
addressed stamped envelope I will send anyone
who wants one. a copy of my graph.

Second , the actual use o f the equation can be
simplified. To justify his work in using the equ a­
tion y- mx, the author uses severa l fi gures taken
from the edge of the graph; but one does not
have to use the figures he uses to calculate m .
The slope, m, ca n be read direct ly from the frac­
tion given at the end of the line and used as is or
changed to decimal as desired. For example for
9 me, an intersect on 4 /7 line can be written
,'-(4 17) (9) -5.14. No reference need be made
to (20,8017).

T ha nks again for a good article.

D. Wilson Cooke, WA4RHT
7032 Claud ia Dr.
Columbia, S.c.

Editor, CQ:
After considering many ways of gelling away

from QRM on the h.f. ham bands, I've finally
found the answer. As it turns o ut, there is avail­
able a comple te spectru m which heretofore has
roo t been ut ilized. Of course, the big disadvantage
in working such a band is that there is no one to

SO with. Therefore. this letter. I'm hopeful
rher rag chewers will join me on these frequen­

-ies where we can enjoy essentially a QRM-free
SO .
The whole idea came to me while I was study­

ng the operation of error multipliers as used in
requency stability measu rements. T he idea of
he erro r multiplie r is to simply multiply a fre­
uency along with its instab il ities and heterodyne

t back to the original value. The error remains

It isn't April , but ...

Spurious Responses

December, 1971 • CQ • 7
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TRANSMATCH o r
TRANSMATCH JUNIOR

Allows a t ra nsmi tte r 10 work into the
50 o hm unbalanced load for which it
wa s d e sig ned . Converts a multi-bend
a nte nna to 50 ohms at a ll amateur
freq ue ncie s between 3.5 a nd 29.7 Me.
Ma tch 10 to 300 o hm unbalanced
loa ds.

92200 TRANSMATCH ha ndles a kw,

92201 TRANSMATCH JUN IOR hand le.
150 w.

JAMES MI LLEN
MFG. CO., INC.

MAIN OFFICE AND FAC TORY

MALDEN
MASSACHUSETTS

Announcements
Reciprocal Licensing In Denmark

W Ehave been made aware that the Danish
amateur rad io organ ization EDR (Experi­
menterende Danske Radioamatorer has been
working for the gra nting of wider reciprocal I
licensing agreements between Denmark and
other countries. They are also working for a

•
series of short term licenses for vacationeers,
EDR is now seeking any and all information re­
garding licensed amateurs around the world who
have been denied an amateur license in Den­
mark. They hope to present th is information to
their government along with o ther material to
help their cause. Please send all information to :
EOR. P. O. Box 335. OK 9 100, Aalborg,
Denmark.

Amateur Newsletter

A RMOND Noble. WB6AUH, is putting out a
newsletter for amateurs interested in the inter­
national friendship, humanitar ian and public
aspects of amateu r radio. For a free copy write
to 2509 Donner way, Sacramento, Califo rnia
95818.

Code Lessons

A series of SIX half-hour tapes of code in­
struct ion is available as a public service of Tom­
linson College Radio Club . Total cost is $ 1.00
for postage and handling.

This series is geared to the needs of the rank
beginner. Letters are taught . and simple words
formed on the tirst tape . Instructions are included
with respect to buy ing theory books from your
local sto re.

When they have completed the series. and
passed the FCC license exam for Novice 0

Technician Class license. th e club refunds de­
posits in full, except the $1.00 mentioned above.

For lesson number one. simply send name and
address and $3.00 refundable deposit to Tom
linson College Radio Club, 3637 Wesl Grand
view, Tacoma. Wash. 98466.

FCC Radio Operator Test Schedule

C OM MERCIAL radiotelephone examination
are now scheduled on tuesdays and fridays
8:30 A.M. until 2:30 P.M . in Room 21 6 at th
FCC Field Office. 19 19 1\I Street. N.W. Wash
ington D.C. Persons interested in taking th
Commercial radio telegraph and amateur ex
aminat ions involving code test may do so a
9 :00 A.M. or 10:30 A.M. frid ays only, at th
same office. Examinations are not conducte
on legal holidays.



A friend of ours
dropped by the

other day to talk
to us about this

rooftop problem.
About the only one down on our

antennas these days is your friend
and ours. But, what can we do? It
seems you dig our antennas so much
we can 't stop making them. So, .keep
on buying them. And we'll see if we

can't get the old guy to start using
the front door.

Season's Greetings from Hy-Gain

Hy-Galn Electronics Corporation

PO BOil: 5407 ·FL. Lmcotn. Nebraska 68501

• The Strongest Signal Under the Sun

December, 1971 • CQ • 9
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Data Engineering

D ATAEngineering announces their completely
solid state electronic key. The Electronic Feather
Touch Key is essentially an electronic single pole
double throw switch activated by fi nger touch.
Touching the electronic grid paddle causes a
silicon monolithic integrated level detector to
conduct. Conduction of each level detector
causes an output transistor to remain at ground

James Millen Mfg. Ca.

T HEJames Millen Mfg. Co.. Inc. announces
a new compact flexible coupling. The No. 390 16
incorporates features which have been desired in
a flexible coupling: No backlash, higher flexi­
bility (can compensate for up to 10· misalign­
ment), high breakdown voltage (conservatively
rated at 4400 volts), and smaller size ( 1'lS.." dia.
9/ 16" long). The standard No. 39016 is for 1/4"

shafts. Maximum torque rating 160 inch-ounces.
The No. 3901 6-A is for 1/4" to 3/1 6" shafts. The
No. 39016-E is for 1/4 " to I /S" shafts. For more
information write to James Millen Mfg. Co .. 150
Exchange St.• Malden, Mass. 0214S or circle A
on Reader Service coupon.

New Amateur ProductsMobile Antenna System

Celebrating Our 25th Year I
Mosley Electronics, Inc. takes
pride in introducing an Anniver­
sary- Special ••• The new "Rode­
Master", featuring a GUARANTEE
of an adjustable VSWR of 1.5/1
or better at any given frequency
on each band.

Designed for the economy- Mind­
ed Ham, the new "Rode- Master"
offers a choice of 6. 10, 15, 20,
40, 75 &ler 80 meters. The upper
telescoping Whip section doubles
as a 6-meter antenna completely
adjustable for the entire band.
You select from five new preci­
sion wound 400 Watt Col Is for
10, 15, 20, 40 and 75/80 meter
operation.
Other Special Features:
Bumper or trunk mounting option
••• Guying device for frequency
stability at highway speeds ..•
Break- over (hinge) to lower an­
tenna • • • Rotate antenna 3600 in
the break-over position. A con­
venience for easy coi I insertion,
whip adjustments etc.. •. OX
Match ing Network: Sma ll, simple
to install and operate. The rea l
reason why Mosl ey can Guarantee
an adjustable VSWR of 1.511 or
better.
Free GSO Index with the purchase
of a complete "Rode-Master" an­
tenna system. Get aII the facts,
See your Mos ley dealer or write
Dept. 206.

JI«,.le'l.~~
4 6 10 .... . L , NQ O l: RG H D L IJ O . , BR I O (O ET O .... ","0 . fd0 4 4
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BTRANSCEIVER DIGITAL 500
new all band SSB/CW transceiver featuring digital frequency read-out and 500 W. PEP

•
B input. This sophisticated hybrid transceiver uses 49 silicon transistors, 6 FET's, 42

diodes, 30 IC's and 6 tubes to provide smooth, high quality performance over all of the
3.5, 7.0, 14.0, 21.0 and 28.0 mHz bands. The Digital 500 measures only 1314" x 7" x
12W' deep; power supply/speaker measures 6" x 7" x 12W'.

FEATURING:

City

Address

------------------------- 1

o I am a dealer; w ish more information.

• CW Filter available as option.
• USB, LSB &: CW operation.
• 80-10 meter, full band coverage.
• Better than 100 mHz stability .ft.r 30 m in.
• 40 db carrier suppreuion.
• 50 db sideband suppression.
• 40 db harmonic suppression.
• O.SIlY sensitivity for 10 db S+N/N .
• VI kHz selectivity SSB. AM at ·6 db; 4.2

kHz at -60 db.
• Image and i.f. rejection better than 50 db.

I
I

P. O. Box 478 I

Rockford, Michigan 49341 :
I

Sounds greatl Rush me more informa tio n on thl! 1
Robyn "Digital 500 Transceiver:' :

Name :

----- - - - - - - - - :State Zip :

I
I
I
I

-------------------------------

Digital readout of frequency .
.1 kHz readout .
No calibration required.
500 W. PEP SSB; 400 W. CWo
Built·in Noise Blanker,
Selectable AGC.
High Sensitivity Schmidt ·Trigger VOX.
Stable Nixie display with latch circu itry and
memory.
External VFO can also be displayed.
Built-in blower.

December, 1971 • CQ • 11



24 hour digital clock

-
Made in U.S.A.

potential as long as a high impedenee short
( fi nger) rema ins across two adjacent grids. Er­
ratic keying, due to eithe r damp or dry fingers,
has been elim inated by improved input circuitry I
and paddle design. The key sells fo r $19.95
($22 .95 with s.p.d.l. push-button switch) . For
complete information write to Data Engineer­
ing, Box 1245, Springfield , Virginia 22151 or
circle B on the Reader Service coupon.

• long-l ife brigh t red neon readout
• flashing bright red neon Stetlon- lcent
• built-in recha rgeable battery for short interval power

fa ilures
• standard metal cebtnets in cho ice of black or gold
• optional wood cab inets in walnut or maple fin ish
• 12 hour version also available

• . . ... ",
. ' . . .· .'-' .' . .. . '. ­· . '.'... .

• •
", ", .

•$99.00
ALL SOLID STATE
INSTRUMENTATION
QUALITY

-------------------------------
warranty Unconditionall y guaranteed for one year

on all parts and labor under normal use.

specs Accuracy: based on the U.S. power
g rid 60 Hz standard of within 3 sec­

onds per year. Circuli : TTL logic with conserve­
tively rated components , 15 integrated circu its.
4 trans istors, 7 d iodes. fiberglass printed circui t
board with 2 oz. copper. Rudau' : Neon tubes,
raled 200 ,000 hou r Ille (22+ yearsl. Sta llon ­
Idenl: Neon light, flashes for a 30-second inter­
val every 10 minutes as a stalion identification
call reminder ; disable switch provided . Power
requirements: 117 vctte 60 Hz, AC, 6 walls. Size :
5\07 ~ W )( 3~ H x 4 Yz ~ D. Weight : 2Yz Ibs.

I PLEASE SEND ME :
I (check one)
: 0 24·hour clock with
I Station-Ident ($99.00)
I 0 12 hour clock witho ut
I Stati on-Ident ($93.00)

o Free Literature

PLEASE PRINT

(chec k one)
Standard metal cabinet

(no extra charge)
o black 0 gold

Opti onal wood cabi net
(Add $9.00 to clock pnce)

o walnut 0 maple

I
I

Turner

A new microphone has been announced by
Turner. The Model ~ I + 3 features a slide-action
control plus a compression amplifier to prevent
over-modulation. The user can then set the
volume up to 20 db gain over conventiona l
microphones, speak close or far from the micro­
phone withou t varying the output signa l or
transmitter modul ation. The freque ncy response
of the ~I + 3 is rated at 300-3000 c.p.s. It has
p.LI . and a built in battery. The list price for the
~1 + 3 is $55.00. For more info rmation write to :
Turner, 909 17th 51. N.E., Cedar Rapids, Iowa
52402 or circle C on the Reader Service cou pon.

There's more to do ...

All postage prepa id except COO.
Oh io residents add 4'h % sales tax .

AERO-METRIC GENfRAL INC.
155 FRANKLIN STREET
DAYTON, OHIO 45402

o

~ t
o
o
o
o
o
o
o
0 '--'"

g GREETINGS 1971

Give More to
Christmas Seals

•

o COO (Send $20.00
with order)

o Master Charge

slate

zip

Ca rd ~

PAYMENT BY (check one)
o Check or money order
o BankAmerlcard

Signature

c ity

stree t

name

12 • CQ • Dece m be r, 197 1



AS LOW AS

$133995
NO SHIPPING CHARGES WITHIN

CONTINENTAL U.S.A.

FOR

(70 FEET HIGH)

THE TRI·EX
FREESTANDING

This advanced state of t he art tower is aero­
dynamically designed t o reduce t ower wind
drag. This means you can carry more an tenna
than ever before. Tri-Ex engineers have made
th is possible by using high-st rength. solid -steel
rod bracing. Only at Tri-Ex do you get "W" type
conti nuous t russ bracing. Developer of the
freestand ing. crank-up t ower. Tr i·Ex prides it­
self on t he qual ity of its products. More Tri-Ex
cra nk- up towers are in use today than all other
crank-up t owers com bined . Find out why th e
LM 470 tower is such an outstanding success .
Wri te tod ay for free litera ture.

ANTENNA LOAD

ri - Ex TOWER CORPORATION 7182 Rasmussen Ave.• Visa lia . Calif. 93277

·LARGE

I
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600R CUSTOM
With IJ. noise blanker, and IC audio filter factory
Installed. $495

800T TRANSMlnER
SSB.cW·AMself-contained transmitter with 600 watts
P.E.P. Input, 500 watts CW, ISO walts AM, and 100

We'll give you a 15 day trial on either or both the
600R and 6OOT. If you are dissatisfied with them in
any way, you can return themto theSwan factory and
we'll refund your money Immediately, with no ques­
tions asked.

This Is an unusual offer, but the 600R and 600T are
such unusual products that we fee l you should have
the opportunity to try them in your own shack at no
risk, to convince yourself that the 600R and 600T
are the finest ameteur receiver andtransmitter values
you can own. You can order the units separately or
as a pair, with or without accessories ..• any way
you wish.

600R RECEIVER
SSB.cW·AM and FSK superheterodyne receiver. Covers
10 through BOmeters. $395

....."'-_..
-",0-_.
~
~@

~SIlllAItI
ELECTRON ICS
". IIlbl ldllry of Cuble CorpcQlk)fI

SWAN 'ACTORY EASTERN OFFICE
305 Airport Roed P.O. BOil 2288
oe••n, lda, CA 92054 OCe,n. N.J. 07712
Phone : (714) 757·7525 Phone : (201) 531-''' '''

watts continuous AFSK. Provides full coverage from
10 through 60 meters. $535

800S STANDARD SPEAKER
With tone switch and headphonejack. $18

600SP DELUXE SPEAKER
Includes Swan phone patch, tone switch, and head­
phone lack. $ 59
SS·16B Super selective filter add $80
CW FILTER with 600 cycle bandwidth $ 22

AM FILTER wih 6 kc bandwidth $ 29
·Off,r ~Qurrel PI)'Inlnt In adYance for unltl dtslrtd. 15 day trl, l
period bt,lns upon )'Our rl(t lpt of the unit•. If durin. ttl, 15 day
period )'01,1 Ifl 41''''I.fI'4 with Iny of the unit. )'01,1 ord.,.d, r.turn
them to til. f. cto ry, 1" l1M prep.ld ,nd WI will m,l l you • "fund
cheek for the full prlct of ttle un(t•. Otlrt, p.rtlclptt lon In thl,
pro,rtm 's optlonll. Oft.r 'IPI,ts December 31, UI71.

_. -------------_ .. --- ----- ----- ----_.
Please send me the following Swan Equipment on your :
15 day Introductory Offer. •
o BooR @$395 0 SS -l6B
o 600R Custom @ $495 0 AMFilter @ $29
o BOOT @ $535 0 CW Filter @ $22
o BOOS @ $IS 0 1972 CatalDi
o 600SP @ $59 I enclose $ _
Cllifomll Ind NI. Jerst, reSldlnts add 5% " r" tu .
BankAmericard #' •

Master Charge account # _

Interbank #~.,..,.="'"'== _
14-digit number above name)
Name Call _
Address. _

Cily' Slal.' Zip, _

---------------------- --------_... _..



600R SPECIFICATIONS,
• SSB, CW, AM and FSK super­

heterodyne receiver
• Fraquency renge with buill-In tuning

system: 3.4 to 4.4 me, 6.7 to 7.7 me.
13.8 to 14.8 me, 20.9 to 21.9 me,
27.5 to 3p me

• With exte rnal tuner, Model 330:
general coverage trom 3 to 30 me

• Tuning system: eo through 15 meters
are covered by Bandspread Dial
In ~OO kc segments with 2 kc can­
bn tion. 10 meters Is covered In 500
kc segments with 5 kc calibration

• With external oscil lator, Model 51 OX:
3 to 24 me, 10 crysta l position. These
external oscillators plug directly Into
the 600R

• Ultra-smooth vernier tuning, with
large knob and dial , gives you the
Incomparable feel 01 a Swan tuning
system

• Sensitivity: V, microvolt at 50 ohms
for 10 db signal plus notse-tc-nclse
ratlo

• Selectivity: 2.7 kc bandwidth with
1.7 shape factor Is standard

• Options Include 0.8 kc CW filter,
6 kc AM filter, and SS-16B super
selective filter

• Crystal ca librator with 25 and
100 kc selection

• Hybrid design: 7 tubes, 8 transistors.
12 diodes. Transistors used Where
they provide definite advantage.
Tubes used Where they stili provide
superior performance

• Features: Swan's exclusive single
conversion design, with fewer
spurious responses than multi­
conversion designs

• Fully compatible with 600T Trans­
mitter, providing transcelve operation
as well 8S separate frequency control.
Also compati ble with Swan 500C,
500CX, 270, and 270B Transceivers

• Both models have built-In AC power
supply

• Dimensions: 15 In. wide, 8~ In. high,
12 In. deep. Weight: 23 Ibs.

600T SPECIFICATIONS,
• Power rating: BOO watts P.E.P. Input.

500 walts CW, 150 walts AM, 100
watts contlnuous AFSK

• PI-network output for 50 or 75
ohm coax

• Frequency range : same as BOOR.
With Model 510X, the 600T mey be
crystal controlled for MARS and NET
operation. 510X has 10 crysta l posi­
tions and plugs directly into the BOOT

• When interconnected with the 600R
matching Rece ive r, the BOOT VFO
may be used for transcelve ope ration,
and mey be ca librated with 600R
crystal calibrator

• Solid Gtate VFO, highest stability,
temperature and voltage compensated

• Suppression: carner 60 db, unwanted
sidebend 50 db (standard fil ter).
Third order distortion approximately
30 db

• AUdio response : plus or minus 3 db
from 300 to 3000 cycles

• Includes built- In AC power supply
• Dimensions: 15 in. wide, 6 Y.it in. wide,

12 In. deep. Weight 32 Ibs.













SWAN HIGH PERFORMANCE
ULTI-BAND ANTENNAS

wan has earned its high reputation in the ham
adio market by offering top quality equipment
ith maximum performance and reliabili ty at
most reasonable cost. backed up by the best

ustomer service In the Industry.

he Swan antennas 01 course Include these
arne factors. Our antenna products are the
est you can buy. The exclusive patented t raps
sed in Swan antennas explain why they con­
istently give superior performance. Ask any
am who Is using a Swan antenna, or better
et, check his signal on the ai r.

pedance Match: Swan antennas are designed
or a near perfect match on each band wi th
2 ohm coaxial cable. Standing wave ratio will
e as low as 1.2 at band center. and only
lightly higher at band edges. resulting in ex­
emery low transmi ssion line losses.

ODEL 1040-V HIGH PERFORMANCE
RA P VERTICAL
or 10, 15, 20 and 40 meters with optional 75
ete rs add-on-kit.
odel 1040V $49

5 meter add-on-kit $29

SPECIFIC'"liONS : SWAN TRIBAND BEAMS
"'1. S • .tn t.A yll ,bf,nd Anlenn.tlS a re , " ed tOf' 2000 ..arts. .lind requite
52 OI'lm coa.... leed.. .... • Heavy duty l'I'IOCItila.

U • • ,mum w,,,. W,,,. N~

Forward Fron. to 800m Length Longest TurnIng W,,,. load ,~ Surlace WeIght
GaIn Back Ral'o and D,amel,,' elemen t RadIus Su'''''''.1 80 MPH A,e. Au emblftd P, ic ..

"Te" H ,,. 24-26 db 24' . 1".,- 28' 10' I I ' 6- 100 MPH U 8 1bf, .., " 541~. $12900
Aver.ge

• TB-3H .,. 2'G- 22 db 18.1 \'t " 211"T is 100 MPH l,o rbs '" " ... rbe.. " 01 00
A_ag~

'8-3 7.S ee 20-12 tiD I" . 1"' · 211'r U 1' - ....... l00lbs "" " 39 lba. S S-t.00A__

TB-i' ,,.
l~"db 6~ · . ' \'1 - i'1" II- , .. ' 3- 110 MPH 60 ",. , ,II sq n. ll1lbs. S7900

Av...ge

HIGH Q- MAXIMUM PERFORMANCE

MOBILE ANTENNAS
NGLE BAND MODEL 35
p section, 5 ft. whip $12.00

15 meter coli $22.00
20 meter coil $24.00
40 meter coil $26.00
75 meter coli $28.00
18 inch base section $ 8.50
36 inch base section $ 9.00
48 inch base section $ 9.50

BAND MANUAL SWITCHING M ODEL 45
vers 10. 15, 20, 40 and 75 meters with no coil changi ng. Gold plated contacts on the patented
rt lcal switch provide 5 stops lor lull coverage of the 75 meter phone band. 1000 watts P.E.P.
wer rating $69
BAND REMOTE CONTROL MODEL 55B
r most deluxe model for the band hopping operator. Control box under the dash permits in­
nt band changing while driving. The new control unit in the 55B stops automatically at the

lected switch position. Covers 10, 15.20,40. and 75 meters with the same patented electrical
d mechanical design as the manual Model 45, but with motor drive and remote control. 1000
tts P.E.P $99
TRA KWIK·ON CONNECTORS l or quick removal of Model 45 or 55 $ 6
luxe Bumper mount $24

rile lor your 1972 Swan catalog today. OS"'A~
ELECTRON rc s
A Subsid iary of Cubic Corporation





Tenth Anniversary of
Amateur Space

Communications
Z::>ECE,l ll' f~'U 12. I ll '; 1 will murk tlt e tenth tI"nirerstlr:r o jtlllull euT rndio in space !

It lI 'tlS fit 12:42 p.m. !'S1' on thut (lut e in / 961 that 'he spuce eru begnn for (WWlenT

rndio, us II Tlwr-A e enu rocko rose Im,je.d;('"ll)· from it... V nnden berg, Culi forn ill launch
tnul, car r)"inll II ten /W IWl/ (hc"T ..vnellite nbnurd us bnllust,

1'IIi... '1'11 ." to become 'hi' /i".. , in II serie... of sucressjn ll v-lan nched satelli tes to be built
en t ire ty bv radio lm w lf'u r,o. mill oth er umnteur splice en thusiasts, Ten venrs filii] fire
Uscur suli·llites IUIf" the dream of n It-w hus b ecome fI reulitv for ull "mule"r mdio.

CO i s prowl 10 hure pluved " major role in the (he"r surellite prnernm right from the
l 't'r)" beginning, II /( 'U.", in [oct, Von StOTH'r, JF()1'NS, u'ril;'l /!. in the April, 1959 issue 01
CO ,,.110 Jin l rniscd the possibilities o f lin ,l1Il11ff'ur satellite, It '('IU also our OI('n George
) lIcob"" If'JASK, U'orkin J{ u'ilh the IIH'n ne,dy [ormed Oscar A s.sociutinn uho gnve
in itial nublicitv to th e projeet and n-ho helped crefllt' the interest mltl enthusiasm that
led 10 th e .m cces!l / u l lml1l d ,in f: oj Oscar- l . (;eorlle ltn... pl,,),,',1 a ...irnilnr role , through III{~

p Uf.!P." 01 CO, for ench oj the sn bs eqnen t (hcnr sutellite... launched snce-e...."fuUy.

In recoe n iu on of ltis con tri bu tion ... in th e Jieltl o f !'I l mce com m u n ications, th e Serre­
tnr)··Gen eral 01 th e l n ternutinnul T elecnmmunicntinn Un ion invited Ir-3ASK to pre­
pare nn article 011 radio mllalt'ur satellitos for inclusion i n n !~p('('itll issue ( ,U a)' , 1971 )
01 the lTV lnurnol dernted entirely to !'I IJlln~ ami nublis/H',1 10 nwrk the eon ven ing of
the 'rorld Con!"Tf'lICe on S/,lIn' Telvcnm municutinnw hf·/fl enrlior ,I';....•...-ur in Cf'Iwl'a.
En-authored 'f'lth Perrv K lein , K 3JTB, P,.·s ident oj the Rudio A muteur Sntellite Corp.
(J"t \lSA TJ, the article is en tit led Sate llites In The Amuteur Radio Service ,

1'0 murk the tenth flIwil ·.'r...'If,. oj fl1lJll tf'Ur mdio in ."JUlce, mul lJf'n,U!~e the article
cap tu res the true Jlm 'or oj nmateur nulio, the editor... o f CQ are proud to re-print
Sutel lites In The Amateur Service on the Jollort"l1l1l palle s.

Satellites in the Amateur
Radio Service

BY GEORGE JACOBS,* W3ASK & DR. PERRY I. KLEIN,* K3JTE

T HEvery nature of amateur radio is such
that right from its begi nning more than 70
ye ars ago, it has not only kept pace with the
development of other radio services, b ut it
has oflen been well in the vanguard.

The radio amateur has participated in the
development of techniques which enabled

"Space Communications Editor. CQ.
t Prcsident. Radio Amateur Satellite Corp., c/o
Amsat, P.O. Box 27, Washington , D.C. 20044.

radio waves fi rst to reach "across town ," then
to connect cities, to link cou ntries , to bridge
oceans a nd to span the distance to the moon ,
It is not surprising, therefore, that the radio
amateur should also be among the first to
ut ilize space communications.

The successful launching of the first arti­
ficial ea rth satellite o n October 4, 1957 fired
the enthusiasm of radio amateurs throughout
the wo rld . Thousands of them dashed to their
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Finishing touches being ma de to OSCA R I, the first
in the series of a mateur satellites. Lau nched suc­
cessfu lly on December 12, 1961 , the 2-meter telem­
etry-bec con transmitter oboard the satellite re­
mained in operation for three weeks. Some 600
a ma teu rs in 28 countries pa rticipated in tracking
the sa tellite, and in propogation and other scien-

tific studies.

receivers to listen to the 20 me signal of
SPUTNIK-J . It was very shortly thereafter that
radio amateurs began to talk about construct­
ing satell ites of their own!

Project OSCAR
To carry this dream to reality, a group of

radio amateurs, many of who m were profes­
siona lly engaged as engineers and scientis ts
in the space technology field, banded together
in Califo rn ia during 1960 to fo rm the Project
Oscar Association . O SCAR is an acronym for
Orbi ting Sate llites Carrying Amateur Rad io .
Their objective was to design and build satel­
lites that would operate in the bands allocated
to the amateur service, and that would permit
radio amateurs everywhere to make useful
contri butions to the new field of space com­
munications.

Working evenings, week-ends and during
every spare moment in attics , basements and
garages, the Project Oscar group completed
their fi rst satellite in about a yea r's time. The
amateur radio service entered the space age
on December 12, 1961, when the first
Oscar satelli te was successfully launched as

24 • CO • December, 1971

ballast aboard a huge U nited States space
vehicle. The satellite contai ned a simple 100
mw telemetry-beacon transmitter wh ich oper­
ated continuously for about three weeks on
144.98 me in the amateur 2-mete r band. Dur­
ing th is time, more than 5000 telemetry, bea­
con and tracki ng reports were received from
600 amateur radio stations located in 28
countries and on all continents, includ ing
Antarctica. Considering that only a small por­
tio n of the world's radio amateurs were
equipped to receive 2-meter signals, th is was
a remarkable in itial response.

Amateur radio's second satelli te OSCAR-2
was launched on June 2, 1962. Almost identi­
cal to OSCAR-J , its telemetry-beacon trans­
mitter remained in continuous opera tion for
18 days on 144.99 me. T he response to the
second Oscar satellite was even greater than
the fi rst. More than 6000 reception and track­
ing re ports were received from 700 d ifferent
amateur stations throughout the world .

The first two OSCARsatell ites were success­
ful in int roduci ng radio amateurs to space
communications. T heir telemetry-beacon sig­
nals provided usefu l propagat ion data as well
as continuous observations of the satellite's
behaviour. They also provided radio amateurs
with basic satellite tracking experience, and
paved the way for OSCAR-) , ama teur radio's
first active communications satelli te.

Designed and constructed ent irely by radio
amateurs, the thi rd sa telli te in the OSCAR
series was successfully placed into orbit by
the United States on March 9, 1965, agai n
provided at no cost since the sa telli te filled
extra space on a scheduled space vehicle
launch. T he satellite's I w . repeater received
amateur signals ove r a small segment of the
2-meter band, increased their strength, and
ret ransmitted them back to earth in another
segment of the same band, but over far great­
er distances than would have been possi ble
with the terrestrial stations alone.

Satellite History Made
OSCAR-3 made telecommunications history!

By being lau nched a month before EARLY
BIRD, the first International Telecomm unica­
tions Satell ite Consortium ( INT ELSAT )
satellite, it holds the dist inction of being the
world 's first free- access communications satel­
lite. As proof of this. 100 ama teur sta tions in
16 countries communicated through the
OSCAR satellite during the two-week period
that it remained in operation. T he list of rec-



ords established by OSCAR-3 is longer than
space allows to be recorded here, but it pro­
vided the first direct com munications via
satellite for at least the following countries:
Belgium. Bulgaria, Canada , Czechoslovakia,
Finland, Israel, Sweden and Switzerland. In
addition, radio amateurs in the United States,
the Soviet U nion, G ermany, Spa in, France
and the Uni ted Kingdom also commun icated
th rough the satell ite . The Atlantic Ocean was
bridged at least twice through the satell ite,
when stat ion DL3 Y BA in Germany com­
municated with W! BU in the United States
and EA4AO in Spain contacted W2AZL in
the United States.

On December 2 1, 1965 a mateur radio 's
fourth sate llite was launched. Called OSCAR­
4 . it was designed as an active cornmunica­
tions satelli te with an u p-l ink in the 144 me,
o r 2-meter band a nd a downlink in the 432
me, or 70-centimeter band . Wh ile the 3 w.
repeater aboard the satell ite functioned, the
desired orbit was not achieved, and only a
dozen or so two-way contacts were estab­
lished through th e sate ll ite. Nevertheless,
OSCAR-4 d id establish at least one com m uni­
cat ion reco rd , when on December 22. 1965
K 2G UN contacted stat ion UP20N, for th e
fin! direct communication via sate lli te be­
tween the U nited States and the Soviet Union !

Australis-OSCAR
Demonstrat ing the world-wide natu re of

th is undertaking, the fifth satelli te in the
amateur radio service was designed and con ­
st ruc ted by students at Melbourne U niver­
sit y in Australia, under the auspices o f the
Wireless Institute of Australia, The satell ite
was prepared and qualified for launch by th e
R adio Amateur Satellite Corpora tion ( A M­
SAT), a W ash ington, D .C. based interna tion­
al organization of radio amateurs having
members from at least 25 countries.1

The U nited States N ational Aeronautics
a nd space Admin istration ( N ASA) launched
the A USTRALIS-OSCAR-5 (A O-5) satellite on

IAJ\1SAT w a formed in 1969 to continue the
work of Project OSCAR. The purpose of AMSAT
is to foster wo rld-wide participation in amateur
space experiment s, and. in so do ing. bring about
improved communications for the amateur and
other services alike. Membership is open to radio
amateurs of all countries and to others interested
in amateur space experiments. AMSAT is affi li­
ated and receives support from the American
Rad io Rela y League Further information can be
obtained from AMSAT, P.O. Box 27, Washing­
ton, D .C . 20044.

A look inside the fifth and most recent satellite
launched in the OSCAR series. Designed and con­
structed. in Au stralia by students at Melbourne Uni­
versity (three of whom are shown), this was the
f irst amateur satellite to be ground-controlled .
Hundreds of amateurs throughout the world used
the satellite's 10 and 2 meter telemetry beacons
for tracking, propagation and other studies dur-

ing early 1970.

January 23, 1970 as a secondary payload on
the ITOS-! weather satellite mission. The
amate ur sate llite carried two telemetry­
beacon transm itters, o ne o pe rating contin­
uously on 144.05 mc in the 2-mele r band and
the other on command o n 29.450 mc in the
amateur 10-meter band.

The sate ll ite's electron ic system opera ted
for about a m onth a nd a hal f, a nd terminated
with the depletion of th e onboard chemical
batteries . Altho ugh it carried beacon tra ns­
m illers rather than a com munications re­
peater, AO-5 provided a n excellen t o ppor­
tun ity to test se veral important conce pts new
to sate lli tes in the amateur service.

Perhaps m ost significa nt was the co m ­
m and-control system which made it possible
to turn the 10-meter transmitter 09 and otT
from the ground on a regular, prearranged
schedule. This demonstrates that emissions
from amateur sate lli tes can be controlled in
the event interference develops, thus greatly
enhancing the practicality of operating am­
ateur satellites in those bands shared between
the amateu r and o ther se rvices .
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The AO-5 mi ssion was technologically
success ful in seve ral important respect s. A
unique, but sim ple system consisting of a bar
magnet and eddy current d amper helped sta­
bilize the satell ite, and kept it aligned a long
the magnetic field lines of the earth, much as
a com pass a ligns itself with the earth's poles.
Th is kept satellite spin and subsequent signal
fading to a m in imum. A se ven channel aud io
lone ana log telemetry system constantly mon­
itored th e sa te llite 's alignment. te mpe rature .
and power su pply performance. The system
was so designed that the data could be de­
coded sim ply with inexpensive equipment
usually fo und at a mateur rad io stations.

AO-5 was the first amateu r satellite to
tran smit in the h. f. as well as v.h .f. range.
perm itt ing propagation stud ies to be made a t
two distinctly dilTcrcnt frequency ranges. A
significant number o f propagation anomolics
were reported , such as ove r-the-hor izon and
antipodal recept ion and ce rta in a uroral
phenomena.

Another majo r success of the AO-5 mis­
sion wa s the interest and enthus iasm it gen­
erated thro ughout the wor ld. Recept ion,
tracki ng and te lemetry re po rts were received
from several hundred amateu r ra d io stations
in at least 27 countries .

Future Amateur Satellites
Groups of rad io a mateurs on at least three

continents arc acti vely engaged at present on
the design and construc t ion of va r ious sys­
terns and com ponents for furture OSCAH.
satellites. and plans a rc also under way for a
repeater which it is hoped some day may be
placed on the sur face of the moon !

The OSCAR IV satellite unde rgoes final assembly
by some of its omate ur bu ilde rs. O SCAR IV re­
ceived sig na ls on the 2.me te r ba nd and retrcns­
milled the m on the 420 me band after amplifi-

cation.

26 • CQ • December, 1971

A four-channel hard-limiti ng f.m. repeater
is being assem bled in Australia by the same
group o f amateurs responsible for the
A usTRAl.Is-Osc AR-5 sate ll ite . This repeater
will receive and demodulate amateur signals
frnm a segment o f the 144 me o r 2-m eter
band, and rcmodulate and retransm it them in
a segment o f the 432 me or 70-ce ntimeter
band, with a transm itter output of I w. per
channe l.

A EURO-OSCA R re peater. a project initi­
ated under the aus pices of Region I of the
International Amateur Radio Un ion ( IA R U )
is nearing com plet ion in Germa ny . This will
be a lOw. linea r repeate r with a band wid th
of a pproxima te ly 50 kc . It will be ca pable of
receivi ng sig nals in the amateu r 70-centimeter
hand . cente red on a frequency of a pproxi­
mately 432. 1 me and re lay them in the 2­
mete r band . at a center frequency o f approx­
imately 145.9 mc. Since the 70-centimeter

•
band is sha red between the amateur and
rad io-locat ion se rvices . a pul se blanker has
been inco rporated in th e des ign to suppress
wid e-band pulsed radar inte rfe re nce in th e
up-link ci rc uit. The repeater is designed fo r
use with single sideband, c .w.. f.m. Telet ype
and amateur television transm issions.

Anot her linea r re peater is nea ri ng corn­
plctio n in th e United States. Being con­
structed by AMSAT, this 2 w. repeater will
have the ca pability of receiving signals in a
segment of the 2-mete r hand . centered on
14 5.9 me a nd relay them in the 10-meter
hand. centered on a pproximately 29.5 mc.

In the nitcd Kingdom a group of rad io
a mateu rs arc worki ng on Project TRII>ENT,

which has proposed to construct a 3 w. linear
repeater with an up-link in the 2-metc r band
and a down- li nk in the 70-centimetcr ba nd .
G roups o f amateurs in Australi a a nd the
U nited Stat es arc also developi ng sim pli fied
telemetry systems designed to se nd informa­
tion on sa telli te per formance in telet ype for­
m at. or di rectl y in Morse code. to reduce the
etlort req uired to decode such informatio n
at amateu r earth sta tions .

O ther grou ps of radio amateurs a round the
\v-or ld arc busy cons truc ting sola r recha rge­
ahle powe r supplies . command-control sys­
tems. a ntennas. and the m yriad o f o ther cir­
cuit ry and sub-systems required for the opera­
tion of com m unica t ions satellites .

The next OSCAR satell ite is expected to be
launched by ea rly 1972, and will consist of
some of this equipment now under construe-
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Two-meter eq uipment used by Je sus Martin Cor­
d ova , EA4AO, to esta b lish direct 2.way communi­
ca tio ns. betwee n Spa in and the U.S. throug h OS.

CAR 111 du ring March 1965.

satellites will conta in command sys tems
which will enable control of spacecraft trans­
missions in the event (hat harmful interfer­
ence occurs or is likel y to occur. They will
also contain blanking, filters and other ci r­
cuitry to reduce the possibility of satellite
interference 10 and from other terrest rial

•serv ices.
Radio amateurs are confident, based on

thei r long history of handling interference
and the experienced gained from the fi rst fi ve
amateur satellites, that terrestr ial stations in
the amateur and other services can operate
harmoniously with amateur satelli tes, on an
interference-free basis.

Benefits From Amateur Satellites
The benefi ts derived from amateur satel­

li tes go far beyond the amateur service itself.
Amateur radio. with the world as its class­
room . has always se rved as a successful tra in­
ing technique for the entire field of electron­
ics . Now. amateur sa telli tes have extended
this classroom into space as well. W hat bet te r
way is there to gain experience with space
commu nica tions th an by pa rticipating active­
ly in if!

F rom the ran ks o f amateur rad io over th e
years have come large numbers of tra ined
technicians, ope ra tors and instructors. Many
o f the wo rld's lead ing telecommunicati on
engi neers a nd officia ls t race their fi rst interest
in their pro fessi on to part icipat ion in amateur

[COli t ill li ed on page 87] ...--....,

Interference and Frequencies
T he amateur service. perhaps more so than

any other radio service. is feeling the pinch
caused by thc congestion in the h .f. bands.
Relat ive to other services, the number of sta­
tions operating per kilocycle in the amateur
ba nds is exceptionally h igh. To make efficient
operation possible under such conditions,
ove r the yea rs the amateur service has con­
tinuall y exploi ted tech nical develo pments
stress ing the lise of narrow-band emission
techniques. reductions in receiver band­
widt hs . lise of di rec tiona l ante nnas and trans­
ferral of ope ra tion to the v.h.f . and u .h .F.
ba~ds wherever th is is technicall y possible.
This same ph ilosophy is be ing ca rried for­
ward by radio amateurs in the space age.

Not a single case of ha rmfu l interference is
~no\Vn to have been reported from the opera­
tion of the five amatcur satellites launched to
date.

Future amateur satellites are plan ned that
will usc each of the h .f. bands allocated to the
amateu r service for propagation research and
for extending the lise of these bands for com­
m unications purposes during periods when
ionospheric conditions will not permit their
usc by terrestrial stations. Each of the v.h .f.
bands will be used for communications.
tracking. telemetry and research. T he u.h .f.
bands will be used mainly for communication
pu rposes and moon relay systems .

In each of the bands assigned exclusivelv
to the amateur service, radio amateurs wii l
continue their traditional policy of self­
imposing operator disciplinary measures to
avoid interference between thc transmissions
of amateur satellites and ter restrial amateur
sta tions .

In each of the bands shared between the
amateur a nd other services, fut ure amateu r

tion throughout the wo rld .
Another somewhat am bitious space com­

munications project has been undertaken by
radio amateurs. Called P roject M oonray
( from M oon amateur Relay ) , it is hoped that
a linear repeater designed and buil t by ama­
teurs may some day be placed into operation
and left on the surface of the moon . T ent a­
tive plans call for the design of a 5 w. re­
peater. capable of receving signals in a por­
tion of the 70-centimeter band and relaying
them throughout the world in this or in
another u.h.I, band allocated to the amateur
se rvice.



The Motorola
800 on 220 me F.M.

Part III-Antennas

BY BYRON H. KRETZMAN,* W2JTP
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Fig. 1-Ground pla ne mounting bracket, mechen]­
ca l details.

fas ten 10 a length of T V mast via the two
U-bolts shown. The length in inches of the
quarter wavelength radials and the vertica l
radiator is fi gured by d ividing 2770 by the
operating frequency in mc. For 224.95 mc this
comes out to 12;Y1 .;" . Thc materi al used was
# IX coppe rweld electr ic fence wire. Put a
small loop on each end to prevent injury to
anyone whi le handling. T he four rad ials a rc
faste ned under the fou r screws that mount
the conneclor to the bracke t. T he radials
should be bent down at roughly a 45 degree
angle. A UG- 1061U hood was used under­
neat h to mat e the coax to the con nector.

The vertical rad iat or was soldered into a
pin plug. one of two removed from the -800
dynamotor. T he ca p from a PL· 259 can be
used with a shor t length of plast ic tubing to

Why Vertical
Remembering the history of f.m, on 6 and

2 meters. it follows that vertical polarization
is a must for general opera tion on 220-225
mc. (We arc 11 01 talking about the usc of
220/22 5 for point-to-point control links for
repeate rs.) T his is logical . fo r the same reas­
ons that o pera tion on the high end of the 220
1225 band is suggested ; that is, the Iact that
most a .m. and DX ope ra tors arc on the low
end , and they are using horizontal anten nas.
For gene ra l f.m . operatio n. conside ring the
lack of c rowd ing on the high end, omni­
directional vert ica l antennas are more pruc­
tical. Furthermore, they a rc real easy to build;
and, looking to the future, mobile 2201225
f.m. with a vertical antenna on the car is li ke­
wise logical. The trump ca rd. winning for
vertical polar ization, is that TV antennas are
horizont al. When we use vertical antennas
the possibilit y of TV I is grea tly reduced . It
works the othe r way around. too. Image inter­
ference f rom TV stations to O Uf receivers is
d rasticall y reduced when our antenna is
vertical.

P ART I of this series of three articles about
t .m . ope rat ion o n the 220 to 225 mc ba nd
described the mod ification of a high-band 30­
wall transmitter from the Motorola -SOD
eq uipment. Part II detailed the conve rsion of
the high-band "G" receiver strip to 220/225
f. m . Now we will describe two easy-to-build
vertically pola rized 220/2 25 antennas su it­
able for gene ral opera tion on thi s ba nd .

*431 Woodbury Road, Huntington , N.Y.

The Ground Plane
Cons truc tion of a ground planc antenna

for the 220-225 mc band is is simplicity, itself.
The photograph should be sufficient; how­
ever, fig. I details an L-shaped mounting
bracket. A coax chassis connector, an 50­
239, is mounted on the bracket which can
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The ground plane a ntenna for 224.95 me f.m.
Droopi ng the ra dia ls reduce d the v.s.w.r. to 1.1 to
1 at the desig n frequency. No othe r special

matching was needed .

fit around the pin plug after it is inserted into
the SO-239 . The wh ole connector, both the
top and inside the hood underneath, should
be filled with silicone compound, such as
Amphenol 53-307 or Motorola I IT834678.
The idea is to keep out water.

1H arris, E. F ., "U H F M obile A ntenna," Elec­
tronic... May 1953, P. 181.

A Gain Antenna
Gain in an omnidirectional antenna is ob­

tained by vertical stacking of half wave ele­
ments. In the early days of ham v.h .f. the
Franklin antenna was very popular, and very
effec tive. Figure 2 shows three hal f wave ele­
ments stacked in th is co nfigura tion. Building
such an antenna is not easy. The quarter wave
stubs can be bent into loops, but the feed
should be brought out at a right angle to th e
antenna, kind of hard to do. Such a structure
is inhe re ntly fragile, too.

There i.. a beller way to build this type of
gain antenna. keeping the three hal f waves in
phase for a gain in the orde r of 4 db. The
Harris development ' of th e Franklin antenna
neatly solves the elec tr ical problem of feed­
ing this array in the center by using coaxial
cable for the lower half since coax can be
readily forme d into folde d stubs. Figure 3
diagra ms this antenna fo r 224.95 me. (T he
lengths arc figured from th e ARRL Hand­
hook for mula where a half wavelength in
inches is equal to 5540 divided by the fre­
q uency in me. )

The top half of our 224.95 me gai n an­
tenna is shown thinner th an the botto m hal f
only for the sake of clarity; both halves are
ma de fro m RG-58/ U. A piece of close­
woven copper braid was used as a dccoupling
sleeve. (No ground radials a re necessary with
this antenna. ) The braid was soldered to the
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Fig . 2-FrankJin cntennc, or three half waves in

phase . Fig. 3-220/225 mc gain antenna details .
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Ihe 220/ 225 gain antenna in the ai r. Its length is
7 feet plus 18/1 for the aluminum mounting pipe.
Note the absence of ground plane radials-none

are needed.

coa x at the point labeled connect in fi g. 3 . At
first we simply ran the braid over the outer
vinyl covering o f thc RG-58/ U. A gradual
.ncrcase in v.s.w.r, was traced to heating at
the insu lated end of the dccoupling sleeve.
Ihc solutio n was to strip olT the viny l outer
covering of the RG-58/ U at the sleeve posi­
lion and substi tute a short piece o f teflon
tubing for the requ ired insul ati on .

Construction of the Gain Antenna
Commercial gai n antennas of this type arc

usually enclosed within thc protective cover­
ing o f a fiberglas tube. This material is some­
times available, in the fo rm of fi sh poles or
outriggers, near boat yards, but even in this
form it is fairly expensive. A much more
economical approach is to use plastic " PVC'
pipe. Th is can be obtained from pl umbing
suppliers, o r Montgomery-Wa rd and Sears­
Roebuck, for around onc or two dollars fo r a
ten foot length. We used the standard 3 /4"
( I D ) pi pc size, also purchasing the special
cleaner and PVC cement used to mate this
kind of pipe.

We cut a seve n foo t length of the 3/ 4 "
PVC pipe and cemented it in to a PVC adapt ­
or to a 3/ 4 " female pipe thread. This permits
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the anten na to be mounted on the end of a
short piece o f standard metal pipe. Alumi­
num thick-wall ed pipe or cond uit is rccom­
me nded since it is much lighter than iron
pipe, and it doesn't rust. A piece of lac ing
twine was used to anchor the top of the an­
tenna to ~I PVC plug at the top. cementing in
the plug.

You can make a really waterproof assembly
by pou ring into the pipe (after the a ntenna is
in, of course!) expandable polyu rethane
foam . Be 'lire that the bottom end is plugged
with caulking com pound . otherwise the solu­
tion will run right out be fore foam ing . Poly­
urethane foam in liquid form. which must
be mixed . is available in most well stocked
hobby stores as it is used frequently in model
ai rpla ne bu ilding.

\Vh ile the gain anten na itself is made from
RG -5S/ U, it /1 01 recom mended tha t RG ·
5X/ U be used fo r the transmission li ne run.
Reason"! RG -5S/ U loss is about 6.5 db per
100 feet at 225 mc. RG-8 / U has a loss of a
little ove r 3 db a t th is frequenc y. And there
arc several varieties of a foam die lectr ic
"RG· X" ava ilable . These have even less loss
than the RG -X/ U. In particul ar we suggest
using the type T4-50 made by Tim es \ Vire
and Cable. Be sure to use the silicone com­
pound previously mentioned in the connector
at th e bottom o f the antenn a when yo u go to
the better transmission line. Ami. o f course,
tape this connector junction with a good all­
weather vi ny l electrica l tape such as the
Scotch # SST . •

This is what is inside the 220/225 gain antenna.
Made from RG-58/U, it is shown coiled up to
simplify photography. Observe the mechanical
strengthening at the feed point by means of a
couple of strips of PC board material. Also, more
of the vinyl outer covering below the decoupling

sleeve was removed than was necessary.
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CQ Reviews:
The Heath IM-105 V.O.M.

BY WILFRED M. SCHERER,* W2AEF

" Te chnical Director, CQ .
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Closeup view of the panel fo r the 1M -l OS. The
meter is off or inope rative when the selector knob
is set at one of the four positions between the

function ranges.

Construction

The un iqueness of the IM-105 is car ried
on to its method o f constructio n. The meter

mmf, while the frequency response ( from a
low-impedance source ) is rat ed as ± 5 % up
to 50 kc on the 250- and 500-volt ranges and
up to 100 kc on the lower ranges. An a.c.­
output position is included for isolat ion at
circ uits where there is a d.c, potential present.
The low-frequency response on the lower
ranges drops off slightly in this position.

There are six direct-current ranges, name­
ly : 0-50 pa with ± 2% F.S. accuracy : 0- 1,
10, 100, 500 rn a and 0-10 a., all with ±3 %
F.S. accuracy .

A different v.o.m, se tup involves the re­
sistance ranges o f which there are fi ve instead
of the customary three. These arc X I, X 10,
X IDO, X 1000 and X 10,000 with a center­
scale facto r of ncar 20. This provides con­
venientl y obta inable readings at intermediate
values that a rc not as well realized with other
v.o.m.'s. Measurements of 0.5 ohms to 20
megohms may be made. The accuracy is
rated as ± 3 % of arc which also is indica­
ti ve of the meter linea rity.

Metal-film resistors with a one-pe rcent
to lera nce are employed and overa ll accuracy
is maintained over a wide temperature range
with compensation by a thermistor.

._, --
•

· --• •

•••

B ESID ES being a
handy and accurate
piece of test gea r for
a wide variety of ap­
plications, the Heath
Model IM -1 05 v.o.m .
incorporates a nurn­
ber of unusual fea­
tur es th at s ho u ld
make it of special
interest.

The instrument employs a ruggedized
American-made Weston rueter that has a
ta ut-ba nd movement. The meter is thus less
susceptible to shock dam age and it has low
fric tion that e limi na tes sticky o peration and
provides excellent repeat ability of readings.
It also has fin e linea rity, whil e good re solu­
tion is obtained by means o f a large size meter
sca le with a 95-ucgrcc viewing area .

The meter is protected against over load
damage by the installation o f back-to-back
diodes shunted across it plus an in-li ne fuse
at the main-input jack. The fuse also offers
a measure of protect ion to the other com­
ponents. It is removable fro m the front of the
panel.

The instrument is contained in a high im­
pact-strength Lexan case. This material is a
for m of plast ic that has some "give" to it,
mak ing it less subject to breakage or cracking
th an with older type instruments built into a
"molded-mud" type of case. The carry ing
handle may be ret racted into the case, and
thus be kept out of the way for convenient
storage of the unit.

The 1M-I 05 is a 20,000 oh ms-pe r-volt job
on the d .c.-voltage ra nges for which the basic
accuracy is ± 3 % of full-scale; and 5000
o hms-per-volt on the a.c.-voltage ranges with
an accuracy of ± 4 %. The d.c.- and a.c.vvolt­
age ranges a rc 0-2 .5, 10, 50, 250, 500, 1000
and 5000 volts. There is an additiona l d .c ,
range of 0-0.25 volts. A polarity-reversing
swi tch is included for d.c, opera tion. On a.c,
th e input capacitance is rated at less th an 20
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Meter scale used in the Heath 1M-lOS V.O.M.

movement, the meter scale and the front
panel arc bui lt right into the instrument case
and thus arc su pplied as one integral un it.
The circuit components arc otherwi se as­
sembled by the customer on two printed­
circuit boards wh ich arc held parallel to each
other by mctal supports that serve as inter­
connect ions between the boards. Some of
these support s arc hollowed at one end where
they are accessible at the front panel where
they act as input jacks for some functi ons.
Similar jack-type posts extend from the front
board to the panel fo r other fun ct ions. O ne
o f these, th e jack for the positive test lead,
holds an in-line fuse. This clement may be
screwed out using one end of a knurled
thumb-screw th at holds the rear cover for
the casc oTh is cover simply slides into grooves
in the case. making easy accessibility to the
interior of the case without the removal of
the four screws usually found . Onl y the onc
locking screw need be loosened.

The OHMS-ADJ UST control is a thumbwheel
type which along with the polar ity-reversing
switch mounts on the front ci rcuit board and
projects through the panel. Switch-deck term­
inals arc soldered directl y 10 thc circuit
boards as are the multiplier and shunt resis­
tors. You don't have to wire in resistors at
switch decks as is usually necessary.

The switch knob and detent arc part of
the panel assembly on the case and when the
sub-assembly comprised o f the circuit boards

is installed in the case, the shaft from th e
switch knob slides through the movable
wa fers o f the switch decks. The only ext ra
wiring needed goes to clips fo r the ba tteries
that slide into recessed compartme nts in the
case. A 1.5-volt D ce ll and a 15-volt (NEDA
# 208) ba tte ry arc required . ' T he unit can be
assembled in 3-4 hours. Thc size o f the instru-

[Continlled on page 92 )

Interior view of the IM-105 showing the method
of assembly as described in the text. The support
or interconnecting posts that serve a s input jocks
at the panel are along the bottom edge and at
the four corne rs of the front circuit board. The
ports dangling from the wire leads at the left are
the clips for the l5·volt battery, all of which slide

into the compartment at the upper right.
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Rigs for every use . ..
for every poc.etboo.!
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HIGH POWER

STANDARD 851 SH
25 Watt output

12 channels (4 with crystals)
All solid state

Separate 4x6" speaker

Only $449.95

NEW! HANDY-TALKY
STANDARD SRC-146
5 Channels -- .94/.94 and .34/.94 supplied
.3 uV receiver -- 1.5 W transmitter
Compact -- S"h x 3" w x 1 ~ d
Full line of optional accessories includes external

speaker-mike -- desktop charger - - "stubby" an­
tenna - - and more!

Available NOW! ... only $279.00

•

ALL PURPOSE
STANDARD 826M

12 channels (4 with crystals)
10 Watt output
All solid state

Hot MOSFET receiver

Only $339.95

And many more fro m Dycomm/KenwoodlTempo/Antenna Spec ialists

Make ERICKSON your headquarters for all your FM needs . .

ERICKSON COMMUNICATIONS
4655 N. Ravenswood Ave.• Chicago. III. 60640 (312) 334-3200

SEND QSL FOR COMPLETE SPECIFICATIONS.
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Sideband With
The Ranger

BY FRED BROWN,* W 6HPH

An easy conversion of a very popular transmitter g ives 100 watts
PEP of d .s.b . on 160 through 10 meters.

• 1"1.'1.
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d istortion products which are typica lly down
only 25 to 35 db below the desired sideband .
Distortion products o f a somewhat over­
dr iven 2 kw "linear" are not many db below
the level of a low-power d.s.b, signal.

5. T he 3 db of power lost in the unused
sideband can more than be made up by th e
use o f speech clipping wh ich works with
d .s.b, but not s.s.b. With d .s.b. the receiving
opera tor a lso has the advantage of selecting
whicheve r sideband is most readable at a
given moment-an enormous advantage in
QRM, or in cases o f selective QSB.

The Balanced Modulator
To convert an existing a.m. rig to d .s.b, it

is merely necessary to substitute a balanced
modulator for the old a.m, fin al. T he v.f.o,
and driver circuits can remain unchanged. A
simpli fied balanced modulator circuit, of the
type sui table for use as a d .s.b. fi nal is shown
in fi g. I . T wo tetrodes are needed , the grids
a re driven with push-pull r.f., and the plates
a re connected in parallel. T he screen grids
must then be driven by push. pull audio mod­
ulating voltage. unlike plat e-modulated a.m.,

Fig. l c-Simpllfied circuit of a duol-tetrode bal­
anced modulator. Used as a fina l amplifier both
tubes operate closs-C and con produce higher
peak efficiency thon can be obtained from a linea r

amplifier.

M ORE Viking Rangers were sold th an al­
most any commercial all-band transmitter
in amateur history. This very flexible and ver­
satile rig was designed for a.m. and c.w.
operation-the popular modes during the
1950's when the Ranger was first introduced.
It sti ll makes a first-rate all-band c.w. trans­
mitter; but to show up o n our phone bands
with Ancient Modulat ion in these days o f un i­
versal s.s.b. would be tantamount to driving
down 5th Avenue with a horse-and-buggy.

Here are th e details of a simple no-holes
(almost) modificat ion th at puts the Ranger
on double sideband (d .s.b.) and lets you join
the s.s.b. gang without being condemned as
backwards and out-of-tune with the times.

Why O.S.B.?
Before you turn up your nose at d .s.b. con­

sider some of the advantages:
I. The main advantage, of course, is sim­

plicity. Conversion of an existing a.rn, rig to
s.s.b, is almost as hard as buildi ng an s.s .b.
rig from scratch, whereas conversion to d.s.b,
usuall y involves only m ino r ci rcuit changes.

2. At the receiver end, d .s.b, is indistin­
guishable from s.s.b. unless the opera to r
switches to the other sideband . More th an
90 % of the stations worked with this rig had
no idea it was on d. s.b. until they were told.

3. Many of the ex perts clai m that d .s.b . is
ctually superior to s.s.b , in communication
ffect ivcness, See, for instance. the very
cholarly paper by John Costas in the IR E
roceedings)
4. The criticism usually made of d .s.b. is

hat it takes up twice as much spectrum as
.s.b. Th is is undeniably true in the idealized
ase but in actuality s.s.b. is single in name
nly. That unused sideband is occupied by

73 Regent St., Cambridge. England.
"Poisson, Shannon, and the Radio Amateur,"
roceedings of the IRE, Dec. 1959, page 2058.

December, 1971 • CO • 3S



4GY

6146C liO0'180 0.
" 6CL6-

139 '~
e n e..

z,
" ':'1L, ..

L.. 150 0:-
..

2.~mh
.. ".'

,J "rr• 35011 ; 60, ~.. ' O K 'tc'0'
" 0 0

,
, %

" 0 • L .. .?O5, ' O K
I~

L 11 .1

' 0 "
, ,%

'jJ, -' 0

~z.' 0
,

150 '.- Loo 0-,
"'

, ..• •

S WH,
, ,

C'09 '::::- R i: 00 '39 T or'· T
';" 5H S "\. f ' 0 82 ;;;:;

L II I

,[1,. 1,.0 " J!:1 ~h
0 0

0 ...... ~'
TJ ( l N538 •

6 .8 1( 0"", 0

o " '
10K

e ll'J ' 'C' , / ~~ I~~. '0 I K,
'I1OO

'

o 0
Pr II'TlOl' ~ •

A
0 0 2 _. · 300,,_

OfT , • o 082 Ln

IN53B
sw, I S W.. . -

GRU"! N'" 5R-- C'OI t e"C'O J C IOJ • mf 0013
12AX7 .,E-5OO ~f-OOI Mf-r '"."L ,~ m'V, ,. ,

v:~~ .....u u..DO

f '
, Rn-- - , --- >0()< e '. ' $ COO l" :r, R, , 7\ , 004 .0 0 5, • 1501( • • • -~. '-,

' 34 300< --- •- ~[ [ ..
M 130 0 2'",OOK • :E!'-?I- C.04 "l f2~

1614 ~c. ..."
,25 .".

e" " K200 K
· 30 0 v,

T

Fig . 2-Po rtia l sche matic of the modif ied Viking Ranger showing the changes made for d.s.b.
operation. Those components with part numbers greater than 100 ore new; other part numbers

correspond to those in the Rang er manual.

ClO t-Small two-gong 100 mmf per section
va ria ble. Ja ckson Bra s. type 02 5250/2 /100

pl.
C,o,-500 mml 300 v,
C lo. - .25 ml 100v.
Clo, - .OOl ml 300 v ,

C,o,-.004 mf 1500 v,
C,o,-.005 ml 1500v.
C,o.-.0013 mf 500 v,
C , 0 9, C110-39 mmf :::t:5% 500 v,
l101 - .55 h. (l Henry choke with increased

oir-gop).

only a small amount of audio power IS

required.
In the case of the Ranger the final is a

single 6146. If we substitute Iwo 6146's,
lashed up as a balanced modulator, we will
have d.s.b. Since only a small amount of
audio is requ ired we can throw OUI pari of
the original modulator, and thus save enough
heater and B + power to run the addi tional
61 46. The original fin al plate circu it works
fine as-is with two 6146's. Push-pull audio for
the screen grids is certainly no problem; I
used the original modulation transformer,
although a smaller center-tapped transformer
could also have been used.

A source of push-pull r.f, drive for Ihe bal­
anced modul ator control grids is nOI quite
so easy, however. The original exciter de­
livered 160 through 10 meter single-ended
drive 10 the 6146 final. This had 10 be con­
verted to push-pull drive without drastically
mod ifying the original bandswitching ar
rangernent of the Ranger exciter circuits. I
looked like a real sticky problem and I firs
tried the classical approach of transforme
coupling. Many different Iypes of r.f. trans
formers were tried, including r.f, toroids, bu
none had sufficient bandwidth at this imped
ance level. Some worked fine on 3 or 4 ad
jacent bands but none would cover \ 6
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I through 10 or even 80 through 10.
Finally I tried making the 61 46 grid tank

(or buffer plate tank ) into a balanced tuned
circuit by simply substituting a spli t-stator
tuning capacitor for the original single-gang
50 mmf variable. Surprisingly, this worked
very well and my fears of circuit unbalance
turned out to be completely unfounded, as
grid drive is very closely balanced on all
bands.

The two-gang, 100 mmf per-section tun ing
capacitor which replaces the original 50 mmf
"buffer tuning" (C, in the Ranger manual )
is an item not readily available from the
mail-order houses. This capacitor must be
physically small to fit in the available space
under the 6146 mounting plate. A suitable
capacitor is made by Jackson Bros., Ltd. of
England . It is available in the U.S. from
Barry Electronics, 5 12 Broadway, New York,
N.Y. 10012 for $5.75 postpaid. Order part
number 02 5250/ 2/1 00 pf.

Bias and Power Supplies
Originally the fin al amplifier was protected

by a 6AQ5 clamp tube. Since the clamp tube
circu itry was not compatible with a balanced­
mod ulator final it was necessary to substitute
protective grid bias for the 6 146's. The
Ranger that I converted was an early model
which did not have the negati ve bias supply
of the later Ranger I's and H's. If you have a
later model Ranger you can probably use
the built-i n bias supply for protective bias on
the final. About 50 or 60 volts are needed to
bias the 6146's to cut-off.

For my bias supply I used transformer T"
the original modulator driver transformer, as
Ithe power transformer; it works fine at 60

ycles. The NE-2 neon lamp provides regula­
tion and carries the 61 46 grid current when

rive is applied.
No power supply changes were made in

y transmitter but it would have been a
ood idea to replace both the 5R4 and 6AX5
ectifiers with 2000 p.i.v., 200 ma silicon
iodes. This would increase power supply
oltage, improve efficiency, and reduce the
mount of heat generated inside the cab inet.
robably the easiest way .to install silicon

ectifiers would be to connect them to ap­
ropriate pins of an old octal tube base and
imply plug them in the rectifier sockets.

c.w.
C.w. operation is not adversely affected by

The original Ranger final is replaced with two
6146's mounted on a small plate which in turn is
suppo rted B-2" above the chassis. The two-gang

Jackson 8ros. tuning capacitor is at the right.

substituting a balanced modulator for the
original fin al. On c.w, one of the 61 46
cathodes is disconnected from ground by
SW,B, thereby making it inoperative, C.w,
output from the other 6146 is essentially the
same as in the original transmitter. It was
necessary to regulate the screen grid voltage
of the 6146 used on c.w. This is handled by
the two OB2's in series, although a 210 volt,
10 watt Zener diode could also have been
used.

Audio

Speech clipping should be used if the full
advantages of d.s.b. are to be exploited. Since
clipping tends to emphasize the lower speech
frequencies the audio response should be
made to fall off below 500 cycles before c1 ip­
pmg occurs.

The original 12AX7 speech amplifier tube
is used for the audio but some component
values have been changed to give a more
desirable frequency response characteristic.
The lower audio frequencies are attenuated
by th small values used for C' 03' C 'O" and
Ct O,., ( fi g. 2).

One of the original 1614 modulator tubes
(7027 in the Ranger II ) , cathode biased, is
used as a c1ass-A modulator for the 61 46
screen grids. This tube also acts as the speech
clipper simply by being over-driven.

The turns ratio of the original modulation
transformer is about right if it is hooked up
backwards, using the entire secondary as
the primary.

A good low-pass audio filter with very
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Fig . 3-Meo5ured audio frequency response of the
modifed Ranger.

Switehing
The original OPE RATE or function switch

(SW,) ca n be used as-is if the rear wafer
(SW,B) is rewired as shown in fig. 2. This
switch has been drawn as it would look from
the front , in the OF F position. as it is in the
Ranger manual. When wo rking o n the switch
you will be looking at it from the rear and
everything will be re versed from fig. 2; it
will be necessary to count the terminals
counte r-clockwise instead of clock-wise. No­
tice that in the c .w. position o ne 6 146 cath­
ode as well as the 1614 cathode is removed

I

I,
o

g g
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bracket to the rear of the fra me wh ich in turn
can be bolted to the chassis. Connections are
made to the stator terminals o n both "sides"
(top and bottom ) ; the 6 146 grids connect to
the top terminals. One of the lower terminals
will be accessible th rough the hole th at form­
erly carried th e 61 46 socket. A 1/2" clear­
ance hole should be dri lled in the chassis di­
rect ly below the other stator terminal so th at
connections can be made to it.

The two 6 146 sockets are mounted on a 2"
by 4" aluminum plate as close together as
possible, which turns out to be about 1.9"
center to center. The plate in turn is sup­
po rted I 'I.! " above the chassis by metal
space rs. All wiring is done on the sockets be­
fo re the plat e is mounted in place as the
socke t termi nals are not easily accessible
afterward.

The only changes made on the plate side
of the fin al is to substitute two identical para­
si tic suppressors, Z , and Z" for the original
one (L» in the Ranger manual). These are 8
turns of # 22 wire wo und around a 36 ohm,
1 watt resistor.

0
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R.F. Circuit Changes

The first step in conversion of your Ranger
is to order the Jackson Bros. split-stator ca­
pacitor for C, o, from Barry Electronics, o r
what ever other source you can find.

While wai ting for delivery o f th is part you
can remove the clamp tube ci rcui try and sub­
stitute protective bias for the 6 146 fi na l. You
will also need to regulate the screen grid volt­
age of the 6 146 for c.w, operation. When
these changes have been made check ou t the
transmitter to make sure it works as well as
before o n bo th a.m. and c.w, It's a good idea
to check out the rig as far as possible after
each circuit change; mistakes are then easiest
to track down.

When you have the two-gang ca pacitor for
C ,,, , you can proceed with the major cha nges.
Remove the 6 146 socket, the RUFFER T U N I NG

capacitor, and the aluminu m shie ld that
covers part of th e bandswitch underneath the
ch assis. This shield does not seem 10 be neces­
sary and was permanently omitted in my rig.
Save the high-voltage ca pacitors, C,; and C'"
and the r.f. choke, 1.. 111 .

The new RUFFER T UNING capacitor. CUll.

is mounted I v., " back from the rear apron at
a point whe re the sha ft will be lined up with
the RUFFER TUNING kn ob on the front panel.
A 3/8" clearance hole for the shaft m ust be
drilled in the large shield plate located near
the middle of the chassi s. The o rigina l shaft
extension is too short for usc with the Jackson
Bros. capacitor; it should be replaced with a
quarter- inch shaft 8.8 " lon g.

Capaci tor Cllll is mounted on its side with
the rotor pla tes opening out toward the power
transfo rmer. Probably the easiest way to
mount the ca pacitor is to solder an L-shaped

sha rp cut-off above 3000 cycles is needed on
the o utput o f the 161 4 cli pper-modulato r to
limit the bandwidth of the transmitted signal.
This filter is made up of ClOl;. Cun, CW"I, and
L ,u, in fig. 2. Inductor L "" can be made from
a sma ll I Henry or 1/ 2 Henry choke by in­
creasing the air-gap to reduce the inductance.
This choke should have a fai rly good Q ; m ine
had a Q of 13 at 1000 cycles.

Overall aud io frequency response as mea­
sured from the microphone input to the bal ­
anced modulator screen grids is shown in fig.
3. Be su re your high frequenc y cut o ff is at
least as good as fig. 3 because it is th is re­
sponse that determines the bandwidth of the
transmitt ed signal.
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fro m ground and the other 6 146 screen grid is
connected to + 2 10 volts.

Rewiring o f the O I'ERATE switc h is a bit
complicated and a thorough ohmeter check
should be made on all associated circuits with
the swi tch in each posit ion before power is
a pplied to the transmitter.

In my Range r there was a rivet connection
between the two sections o f S ~V;'A which
placed B+ on one 6146 control grid in one
posit ion of the bandswitch, This was cor­
rcc tcd by bending the offending switch con­
tacts away from the wiper blade.

Ranger II

Offhand I wou ld say the bandswitching ar­
rangement o f the Range r II would rule out a
simple conversion to give 160 through 6
mete r d.s.b. You can d isca rd the 5763
doubler and convert the Ranger II as I did
this Ranger I to cover 160 through 10. O r
yo u could easily have d .s.b. on six meters
only, although you may find the v.I.o. sta­
bil ity to be a bit marginal for six meter side­
band o pe ra tion.

Testing

W ith all wiring completed it would be wise
to make as man y ohmctcr checks as possible
before a pplying power. In pa rticular make
sure the plate su pplies arc not shorted on any
positions of the O PE RAT E switch, and th at
there is no B + on L« in any position of the
bandswitch . You ca n also check L.; with a
grid-di p oscillator for resonance a t the ap­
propriate frequen cy on each bandsw itch posi­
t ion.

The next step would be to remove both
rectifier tubes and a pply power. Make Sli fe

all fi laments arc lit and that the 6 146 control
grids have proper negative bias.

If everything checks okay the 6A X5 rec­
tifier can be plugged in and the exc iter part
of the transmitter checked o ut. Not ice that
an extra .0 I m f d .c. blocking capacitor is
included in the bal anced modulator grid cir­
cuit so the two 6 146 grids will be d .e. isolated
from each othe r. This makes it possible to
check fo r grid d rive balance by measu ring
the d .c. voltage across eac h grid resistor. The
two voltages should be eq ual wi thin 10 % on
all bands. I fou nd that the positio ns of the
two shunt capacitors, CIU!1 and Cl IO, were
important in balanc ing the grid drive. T he
best posit io n for C ll t!1 was close to the band­
swi tch. as it is drawn in fi g. 2, and CII ll

Viewed from the fron t, the d.s .b. modified Ra nge r
appear com pletely un changed.

wanted to be close to C IOI. You may find that
slightly unequal values for these two capaci­
tors will be needed to properly balance the
drive.

I[ everything is working well in the exc iter
circui ts you can plug in the 5 R4 rectifier and
check the complete transmitter on both phone
and c.w, A 100 watllight bulb makes a good
dummy load fo r these test s, it should light
brightl y on c.w, a nd somewhat less brightly
when whist ling into the microphone on d.s.b.
I[ you have a 'scope you can check the modu­
lation envelope, which should look like an
s.s.b. two-tone test pattern when a sine-wave
is applied to the audio input.

Tune-up and Operation

Tunc-up procedure is essentially as it a l­
ways was. Whether ope rat ing phone or c. w,
it is handy to turn the mode switch 10 P HONE

and tune the RUFF ER for maximum grid cur­
rent since plate current will be essenti ally zero
in the PHON E posit ion. The fin al is best tuned
and loaded with the ope ra te switch in the
c .w , positi on and the key depressed . W hen
worki ng a nu mber of different bands it's
handy to keep a table showing the approxi­
mate sett ings for the RU F F ER TUN ING , F INAL

T UNI NG and COU P LI NG controls on each band.
T his Ranger has been used on both d .s.b.

and c.w. for a number of yea rs with good
results. Recently I acquired a certai n very
popular 260 walt s.s.b. transceiver and set it
li p along side the Ranger with a coaxial relay
for rapid switch ing between the two rigs.
Compa riso n reports indicated ve ry li ttle dif­
fere nce as to ei ther signa l st rength or quali ty.
The lack o f low-frequency aud io response in
the Ranger was sometimes mentioned but was
always considered to be o f "good communi­
cations quali ty:' -
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The reasoning for proh ibiting contest QSO's on
a repeater are many, includ ing the nusianee
factor. F.m. in general, and repeaters in particu ­
lar, represents a " pa rty-line" type of network,
The use of the local repeater to run up a large
contest sco re is not only selfish in terms o f fre­
quency tie-up, bu t annoying to most people who
monitor the repeater for long periods of time
( this includes most active f.m. operators). I
personally have heard stations using a.m, wi th
m.c.w, on a repeater to try and get more points
than just for a sim ple QSO. Since the limiters in
the repeater receiver took out almost a ll the a.m.
signa l, you can imagine what the freque ncy
sounded like for about five hours. And, all was
for no th ing, for the repeater QSO's were specifi ­
cally prohibi ted by the contest ru les.

Since contests using repeaters are prohibi ted,
lets go one step furthe r, and keep contest QSO's
off the local f.m. frequencies. at only no t work
contests on the re peater, but not d irect on that
o r any other highly populated f.rn. frequency in
the local area. If one wants to work contests on
f.m .. fine, but go off onto the local f.m . DX fre­
quency or some other not-so-populated Ire­
quency. Things would not be so bad if receivers
were tunable, but crysta l controlled receivers are
one of the drawing cards of f.m. Don't cause bad
feelin gs and long term repercussions fo r a few
contest points. work the co ntests, bu t not on
146.34, 146.94, 146.76, 146.82, 52.525, 449.1, or
any other highly populated f. m. frequ ency.
Enough of tha t fo r now.

220 Me Plan
I am going to stick my neck out a ways with

a proposed 220 me f.m . plan. Since Docket
18803 had not been acted upon at the time o f
this writing, it may throw cold water on the sug­
gestions before they actually appear in prin t.
However, there is a defi nite need to rea lly get
somet hing going for a nat ional 220 me plan. The
A R RL Handbook recommends 40 kc channel
spacing starting at 220.020 me. T his is being fol­
lowed somewhat o n the West Coast. 220 me f.m.
activity is still very scarce in most areas, so no
local standards have been adopted in many
parts of the country. The EIA proposal for a
Class E Citizens Radio Service on 220 me has
kindled a desire by some f.m . amateurs to get on
the 220 me band. W2JTP is doing his part with
modifications o f the Moto rol a "A" transmitter
from 150 me to 220 me, and the Motorola "G "
receiver from 150 mc to 220 me in a series of
articles which began in the October issue of CQ.
The "Technical Talk" in this column th is month
will cover the Motorola Sensicon "A" and " 0 "
transmitter. Thus, info rmation on gett ing up on
220 me is becoming available.

The EIA Class E plan has some meri t in terms
of frequency spacings. That plan called for 25 kc
channel spacings and narrowband ( ::t 5 kc devi-

•
~

•

BY GLEN E. ZOOK,* K9STH/5

"'ECE~ n ER brings forth Christmas, the end of
t~first year of the FfIol COLUMN, and contest
fever. The first item ha ppens every year, and the
kids enjoy it ( kids from 0 to 100+, that is) . The
second item is the end of the first year. and, we
hope. just the beginning. The third item, contest
fever, str ikes many amateurs all year long. How­
ever, the winter months make fo r more contests.
especially those on v.h.I, These contests will be
the subject of the monthly tirade.

Contests are a tot of fun. and a challenge to
many amateurs. On the v.h.f. and u.h.f. bands
contests often make for a higher population than
would otherwise be possible. Operating skill,
equipment performance, propagation, and just
plain luck play an important part in winning a
v.h .f, contest. Also, it also helps sometimes to
live in a large metropolitan area with a lot of
v.h.f', amateurs. Now. here comes the bad part.
Some amateurs do not read the fi ne print of con­
test rules. Most v.h.I, contests specifically rule­
out any contacts made with one or both parties
using a repeater. There are few methods which
will lose friends faste r than calling CQ Contest
on a local repeater. Not only will you lose
friends, but your contacts will not count anyway.

· 818 Brentwood Lane, Richardso n, Texas 75080.

The Sensicon " A" receiver loo ks the sa me before
end after modification 10 220 mc. This particular
receiver hears 0.45 microvo lts at 220.5 mc and
rejects spurs 65 db or more. For the ea gle-eyed,
the cover had not been installed on the xta l oven

when the photo was taken.
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G roup shot of the membe r'S present at the first meeting of the Ja panese " L" or F.M. Club. About 100
persons from JA1 a nd JA3 attended the meeting ot l ake Ha ma na in JA2 land.

221.5-222A75

222 .5-223A75

223 .5-224A75

224.5- 225.0
C hannel spacing

25 kc.
Wideband with trend towards narrowband .
Of cou rse any local sim plex, repealers, or con­

trol links should take priority over any new re­
peater se tup.

Technical Talk

The or igina l plan fo r the D ecember Technical
Talk was fo r the addition of frequ encies to ob­
so le te commercia l f.m. units. However , (he as­
semblies have not arrived as o f th is writing .
Thus, in keeping with the 220 mc ac tivity the
conversion of the Moto ro la "Go, transmitter and
Scnsicon "A" receiver will be covered. Hoth
units may be modified in less than one hour
each. The Sensicon "A" rece iver is popular for
use in many 2 meter receivers and was used in
the 80 0 and 1400 mobile units as well as base
sta tions. It is the one using five or six lo aded
cavities in the receiver front-end . T he "G" tra ns­
mi tte r has seve ral variations. and was used in
the 25 and 10 watt ou tput "Twi n-Y" units o f
T 43GG V fame a nd in the later "T -Power" units
o f U43G GT fam e.

The receiver modificat ion consists o nly of
sho rten ing the cavit ies. All other circuitry re­

•

with widcband or, preferably narrowband. to
start wi th. and go ing to the 25 kc channel spac­
ing when ac tivity requires closer c hannel spac­
ing. Use 1 mc input / output spacing between
repeater transmitte r and receiver with input o n
the low side. A s can be seen, th is is a mixture of
present two meter usage and the E IA 220 mc
pla n. T he fu ll picture is as follows:

220 .0-220.5 me a. rn. , c.w., s .s.b.. et c.
220.5 - 221.475 Primary f.m . Repealer

inputs
Pr ima ry f.m . Depeater

outputs / sim plex
Secondary f.m. Repeater

inputs
Secondary Lm . Repeater

outputs / sim plex
Control Links.

50 kc w ith pro vision for

at io n ) Lm. By doing a little borrowing from
the EIA a workable 220 mc band plan ca n be
wo rked out fo r f.m. operat io n. O n 2 meters 600
kc was originall y picked for repeater input /out.
put spacing because th is represented the usual
3 db points for splining transmitter from one
frequ ency to another. Many a mateurs have split
around I mc between transm it frequencies with
the obsole te commercia l gear , bu t tha t is usu­
a lly just a s far as one can go . a nd power output
is often down when spli t that far. S ince most
ea rly 220 me f.m, equipment is going to be mod­
ified from the commercial h ighband equipment.
standa rds simila r to those on 2 meters should
work out fine. A split o f 600 kc at 147 me is
about the sa me percentage a s a spli t of 900 kc
a t 220 me. So . 900 kc is a place to star t for
repeater input/output spacing . But. why not
make things a little sim ple r and use I me spac­
ing. T he percen tage split is no t that much
grea te r. and it sure makes remembering fre­
quencies a lo t easier.

Now, let's look at channel spac ing . The pres­
en t commercial channels are spaced 30 kc o n
highband, with provision for 15 kc spac ing
which are being a ssigned in many areas at the
present tim e ). The com mercia l sta nda rds now
call for 25 ke channel spac ing on the 450 me
band. which have replaced the 50 kc channels
from wideband da ys. 25 kc narrowband chan­
nels make for easy ste ps and give some room
for the transmitter frequency tolerances. The
40 kc channel spacing with wideband would
mean 20 kc spacing with na rrowband , which is a
little too close for many units wh ich will be
moved up from highband . These should be able
to hold the 25 kc channels. a nd would do fine
wi th 50 kc channels.

Finally, the f.m. operato r must recogn ize the
needs o f o the r modes o n 220 me. Fortuna tely.
most serious OX work known to the author is
on the lo w end. This includes c.w.. a .rn., and
s.s.b .

So , you ask . what is this grand and glo rious
proposition? Well , to use 50 kc channel spacing
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Spot Solde , He re To CenTer

Fe - 5 .5 me

7

w here Fx = crystal frequency and Fe = car­
rier frequency.

Tuneup is exactly the same as when tuning on
the highbund commercia l frequen cies. T he cav­
ities tuned about I inch down from the top o f
the cav ity to the to p o f the moving assem bly .
The inject ion was qui te suffi cien t and bo th re­
ceivers exceeded origi na ! highband speci fica tions
for sensitiv ity and spur ious responses. The o rig­
inal 20 dh quiet ing sensitivity for a high band
Scnsicon " A" is 0.6 microvo lts. The first receiver
had a 20 db po int o f 0.45 microvo lts a nd the
second 0.5 microvolts. A b it of cheating was
used o n the fi rst receiver. for it was com pletely
re tubed. T he second only had a bad 6A K5 in the
r .I. a m plifier stage replaced. The maximum spuri­
ous response was the Ist osci llato r image II me
down in frequency from the desired car r ie r fre­
qucncy. It was about 65 db down in both receiv­
ers. No t bad at all. Hy the way, a variable speed
rcversable hand drill with a screwd rive r blade
will he lp when running the cavity assemblies in
a nd out. One's hand gets ve ry tired of turn ing
a hand screwdriver.

O ther materials besides the copper tubing
slues were originally tried incl uding wadded-up
aluminum fo il. Each worked to a degree ; but
not ncar as well a s the copper slug. Beside s. if
at a later date one wished to lise the receiver on
two meters. the slug can be removed fair ly
easily.

ow, for the transmitter . The "G" transmitter
originally uses a 2E26 double-d river into a 6 146
fi na l a m plifie r. The 6 146 becomes quite hard to
tame at 220 me ( most books call fo r a maximum
frequency o f 175 mc ). After seve ral fru strating
tries at ncut ralizat ion the 6 146 was jerked out
a nd replaced with a 2E 26. Although power is
reduced, the 2E26 seems to be quite mild-man­
nered at 220 me.

hollow portion of the cente r connectio n. This re­
sults in an effective length o f about V2 inch from
the open end of the asse mbly to the effective
electr ica l end. T he assembly is then returned to
the cavi ty and screwed in to place taking care to
make sure the center connection of the assem­
bly mat es with the ce nte r pin of the cavity. A ll
cavi ties are treated the same.

Origina lly it was fea red that the osci llato r c lr­
cuit would have to be modified to get suffi ­
cient injection. T he o riginal osci lla tor / mult iplier
chain in the Sensicon "A" uses crysta ls in the
30 me range and muhi plies by five . In the modi­
fied receiver the m ul tiplication is t imes seven and
c rysta ls rema in in the sa me range with no mod­
ific ation to tbc oscillator /mu ltiplie r circui try ex ·
ccpt for the shor tening of the final cavi ty.

The crystal should be calculated using the fo l­
lowing formula :

~__ WOVler ( Sol~re d To Tubmq )

L---- Copper Tubmq SluQ

A few of the mobile units at the "T" meeting at
l a ke Ha mono in Japan.

mains the same. The cavities in the receiver arc
tuned by an assembly whic h is about two inches
lo ne and travel s up and down inside the basic
re ceiver cavi ty. This assembly physicall y short­
ens the cavity when it is sc rewed towards the
bottom of the cavity. The cavity itself has a ca­
pacito r bui lt in to the base and a center pin which
runs up in to the tuning assembly. These cavi ties
a re used in the T.f. ampli fier stages and as the
fin al mult iplier tun ing circuit for the l st oscil­
lat o r/ multi plier chain.

A ll cavities arc sho rtened by the addi tion o f a
!;Iug a pproximately I V2 inches long into the
mova ble assembly portion of the cavity. T his
slug is made from co pper tub ing. The tu bing
used in the mod ifica tion o f two receivers by the
a utho r has an outs ide d iameter of V2 inch and
an inside diameter o f :x. inch. However, it is
possible fo r the inside d iameter of so me receiver
tuning assemblies to be a sligh t bit sma ller . so
take along one o f the assemblies when buyin g
the tu bing. A # 10 flat washe r (cadmi um plated )
was soldered to one end o f the piece o f tubing.
T he ent ire slue was then inse rted into the assent --bly, using care not to distor t the center connec-
tion (see fi g. I ) of the assembly. After the slug
was inserted all the way to the end (scaled end)
of the assembly it is spot so ldered to the center
connec tion taking care not to get any into the

Fig. l -AII ca vities in the Sensicon " Au ore modi­
fied by the inse rtion of coppe r tuning slugs. See
te xt fo r deta ils. Mod ified cavities tune with top
of a sse mbly about 1" below the top of the cavity.
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Fig. 2- The driver plate and final g rid coils look
much like this. Short out by soldering at points
indicated. This will put the "G" transmitter sta ges
on 220 me. See the photo for final tank sho rting

details.

Short out final tank coil at point ma rked to get on
220 me. The final amplifier tube in the Motorola
"G" transmitter must be replaced with a 2E26 for
stability. No other modification is needed except

for the driver' plate and final grid coils.

Texas VHF FM Society
T he sum mer meeting/ convention of the Texas

VHF F M Society was held in A rl ington, Texas,
on 14 and 15 August, 197 1. A sta tewide six me­
ter plan was ado pted. A lso, reso lutions ai med at
accepting and helping the newco mer to f.m . were
adopted. Although discussed to great lengths, a
fo rmal constitutio n for the organization was
postponed unti l the winter meeting which will
be held in Co rpus C hr isti in February.

[Continued on page 92]
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signa ls should come through. A lso, a yagi cut
for channe l four can be used for receiving and
a re available at a reasonable cost. J ust a though t
to whet the appet ites of the D'X'ers among us.

Yuu, JH 3DPB, sent photographs from the
fi rst meeting of the Club "Z," the Ja panese f.m
organ ization. About 100 persons were present at
Lake Hama na on 3 and 4 Jul y, 197 1. Since re­
peaters a re no t legal at this t ime, most long­
range QSO's must be made via automobi le and
eyeball. T he hangout is 145.73 me. With all the
fine Japanese gea r making it in to the US, one
can im agine what the boys are gett ing over there.

OX
F.rn . ac tiv ity is no t confined to the USA. J

hear from G5AG K, Karl , about Lm. in the
Un ited Kingdom, o nce in a whi le. Karl sen t
a long det ails of modifying the IC-2F to include
a .m. reception sometime back (developed by
G8CST) but I have not had space to include it.
If anyone is interested, please let me know (in­
clude s.a.s.e.) and I will forward a copy.

Along the lines o f f.m . act ivity in the United
Kingdom I wonder if many US and Canadian
t.m'ers ha ve tried cross band between six meters
and the British four met er (70 .025 10 70 .700 me)
band? Some o f the six mete r s .s.b. boys in the
Dall as a rea have done it. I recently moved one
of my six meter convertors up to that range.
Even though we have channel 4 in D all as, there
is li ttl e interference from the video, so weak

The actual modification was to short-ou t the
driver plate coil per fig . 2 a nd do the same with
the gr id coil from the final. This can be done
by unsolder ing the spring clip which serves as
a plate connec tion to the 2E26 dr iver, loosening
the two (o r three ) nuts holding o n the cover to
the d rive r pla te coil, and removing the nut hold­
ing the dr iver plate tuning capacitor. T he shield
over the d river plate and final grid coils can then
be removed. T he tu rns a re sho rted out wi th a
solder bridge, and the cover returned to its
proper place. T he pla te cap can then be re­
so lde red . The coupling to the grid can be varied
from under the chassis by slid ing an assembly
which is held in place by one of the nuts holding
the sh ield in place.

The final a mplifie r plate circu it is modified by
shorting out the one turn-coil lI ine combina tio n
a t the po int indica ted o n the ph otograph . A short
piece of wire and a bi t of solder are a ll that is
needed.

T he modified transmitter now uses the driver
stage as a tr ipler rathe r tha n a doubler and the
final o pera tes straigh t th rough . A quick check
can be made with a gr id-d ip meter a t the plate
of the driver and final 2E26 tu bes to insure that
the stages are tuning correctly . Po wer outpu t
was about 2 to 3 watts with about 400 volts on
the plat e of the 2E26 fi nal. Not enough to wr ite
home about, bu t enoug h fo r good local work
o r to d ri ve a 5894 fin a l. T he fi nal will be cov­
ered next month.

Now, a s to how to order crysta ls. T he re are
severa l variations in both the receiver and trans­
m itter osci lla tors which requ ire a d ifferent crys­
tal type. Most a mateurs kno w what ty pe of crys­
tal thei r unit requires. T hen calcula te the crysta l
frequency ( not the operating freque ncy ) by the
formula given fo r the rece ive r o r by divid ing the
desired carrier frequency by 36 in the case of the
transmitter. Then orde r the crysta l to be o n tha t
frequency and correla ted to o perate per Moto­
ro la type (whatever it is) . T he major manufac­
ture rs will furn ish crysta ls tha t way.
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Ihe4K·A
Th. 4K·A ,. specific-II,
de,igned lor the mo., de­
mending commercl.' end
mUlr.,y opel. lion 101
S$B·CW·FSK or AM. Us­
ing 'he magnlflee"t new
Elmec 8'77 grounded­
grid triode end ".cuum
rune lind load conden, ­
.", rtte 4K·A r.",••enl.
rite I." word In rugged,
,ellable, lin• • , ItIfllt pow­
er RF IImp/meelion. One
hundred Inft, drl". lor
4000 waU. PEP Inpur.
A".IIable In December.
P,ice: T.B.A.

There has never been an amateur linear amplifier like
the new 2K ULTRA. Small and lightweight, yet rugged
and reliable ... all that the name implies. The ULTRA
is destined to establish the standard for comparison for
the 70's as the earlier Henry 2K series did in the 60's.
It offers all of the fine quality, engineering and con­
struction of its big brother, the 2K·4, condensed into a
miniature powerhouse of radio frequency energy.
SPECIFICATIONS: 0 Maximum legal amateur input in
all modes: 2KW PEP SSB, 1 KW CW· FSK 0 Contino
uous duty performance 0 Frequency range: 15 t0 30'
MHz. 0 Tube Complement: Two Eimac8873 tubes, con­
ductively cooled grounded grid triodes 0 Power require­
ments: 115/230 VAC,50/60Hz. 0 Drivepower required:
SSB·CW; 50 to 100 watts. 0 ALCCircuit: prevents
overdrive from today's high power exciters and boosts
average talk power. 0 Output impedance: 52 ohms un­
balanced with SWRnot to exceed 2 to L 0 Input im­
pedance: 52 ohms. 0 Harmonic and other spurious
emissions: Second Harmonic: - 50db. Thi rd Order Dis­
tortion : - 35 db at full power output 0 Noise level:
- 40 db or better below one tone carrier at 1 KWn
The price: $845.00

2K-ULTRA

--

•

.- --II

2K-4
True to its heritage, the 2KA is destined for a
future of even greater achievements than its pre­
decessor 2K's. Its rugged construction guarantees
a long life of reliable performance. The 2K·4's
heavy·duty components allows it to loaf along even
at full legal power. You can spend more for an
amateur linear, but you can't buy better. The2KA,
the big signal amplifier . .. floor console or desk
model: $795.00

The Henry Family of
Fine Amplifiers r-~~-
Grows and Grows
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A Different Approach to
Front-End Design

Double Conversion With A Single Local Oscillator
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to be used , for example, converting two
meters to the 7- 11 mc band. Insufficient im­
age reject ion now can become a problem also.
A cascaded arrangement of the r.I, amplifier
will give an improvement in the L.O. radia­
tion problem into the antenna. or other prob­
lems involving instability due to feedback
because of its reduct ion in "Miller Effect."
T his still docs not solve the image problem.
With a little tri ckery we can work our way
around this problem, as will be explained
next.

Double Conve rs io n \N ith O ne
loca l Oscilla l •

A different method that has not been tried
before, to my knowledge. is to perfo rm a
double conversion by using two mixers being
fed by a single local oscillator. A standard
method has been to use a crystal for the first
L.O. and a tunable second L.O. as has been
popular with Coll ins and others.

How can double conversion be performed
with one L.O.? Figure 1 shows the relation­
ship of four selected frequencies in the two
meter ba nd, the L.O.• and both mixers. The
selection was made to show the number re­
lat ionsh ips in converting to the 7-11 mc band.
By using single conversion the L.O. would be

Fig. l - Frequency relationships of mixers and local
oscillator when using the single oscillator technique
for 144 mc conversio n to a 7 to 11 mc iJ. In this
e xample the local oscillator is o n the low side of the
first iJ.. although the high side could also be used

as described in the text.

ITis generally accepted that the single con­
version approach to receiver design has the
basic drawback of a lack of image rejection,
and therefore, we find the double and triple
conversion approach in the more expensive
units. More ad vanced designs have been
rendered along the single conversio n line by
the usc of multipole filters in the d . stage.
This is effective, but of lim ited bandwith per
filt er, and expensive if pu rchased commerci­
a lly.

· 174 Andover Rd., Billerica. Maine 018 21.

Fundamentals of Front-Ends
Designing the r.f. amplifier for best noise

figure, which becomes practical for frequen­
cies above 30 me, is best approached in the
followi ng manner.

I . The tuned circ uit between thc antenna
and the d . am plifie r should be of low Q. A Q
of 6 is a good compromise. Values above
this can start to seriously degrade the noise
figure of the amplifier unless the unloaded Q
of the circuit is very high. A low unl oaded Q
at this point inc reases losses of signal directly
as oppsed to the collector of a transistor am­
plifier, which d ivide the losses by the gain of
the amplifie r. It must be po inted out that too
m uch gain in an d . amplifier can be a de tri­
ment to performance by virtue of cross­
modulation and intermodulation products
that may occur. It is therefore best to ac­
complish most of the spurious response re­
ject ion in the collector circuit of the transistor
d . amplifier. A Q of 20 o r so is practical at
this point provided that the unloaded Q of
the coil is suffi cient to avoid signal loss d ue
to inefficiency. .

2. Another job for the r.f. amplifier is to
reduce local oscillator radiation. This is of no
concern to the receiver, but can cause con­
siderablc interference to another some d is­
tance away. The problem is enhanced if a
large frequency step-down with one mixer is
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Fig . 2-A tunable 2 -meter front e nd, using the technique described, to produce a n i.E. of 10 .7 me
with a single local oscillator. Note that the tuning range of the oscillator need only be 2 me for full
4 me cove rag e pe rmitting more linea r ca libration of the tuning dial with grea ter ease. However,
th is "multiplying" fe ature also makes the desig n twice as suscepti ble to unwanted drift a s a more

conventiona l desig n, as ony drift will a lso be doubled in its effect.

I

I

at either 137 mc or 151 mc for converting
144 mc to 7 me. The choice of the L.O. being
o n the high or low side is rest ricted to which
image band would give the most problem. If
the selection were 137 me. then (he image
frequency would be 15 1 mc, and vice-versa
for a select ion o f 151 me as the L.O. fre­
quency. Obtaining adequate image rejec ­
t ion would be a problem in either case. along
with minim izing L.O. radiation from the an­
tenn a. This wo uld be very d ifficult, because
an extremely high Q would be required with
o ne r.r. amplifier. or more tu ned stages by
incorporating anothe r d . stage, or multi­
pole fi llers, or both. Obta ining the necessary
Q and preserving the signal-to- noise ratio
would be a delicate task. By using the met hod
suggested previously and ou tl ined in fig. I,
the double conversion would take place as
follows :

. 144 - 7
L.O. freq . ( low side ) : ? : 68.5 me-

. 144 + 7
1st I.f. freq.: 2 : 75 .5 mc

46 • CO • December, 1971

T he seco nd i.I. would be tuned to the re­
ceiver input frequency, and in th is case 7 me,
Using the receiver as a tunable i.f. the num­
bers for 148 mc would be as fo llows :

L.O. freq. (l ow side ) : 68.5 mc as before

. 148 +11
1st t . f. freq . : 2 : 79 .5 mc

The 79 .5 mc beals agai n with the fi xed
68.5 me L.O. and produces the I I mc in the
second mixer. To perform the conversion
with the L.O. on the high side, the formulas
for the L.O. and 1st i.f . would be reversed.
T his could also work for any number of con­
versions by the formul as below.

L O (I 'd f.- /asl i./.freq .
• . OWSI e) : N

1 0 (hi h sid ) _f. + lasr i./. f req ... . .g 51 e - N

where :
f . : received freq .
N = number of conversions



The circuit in fi g. 2 was constructed with
very good results. In this particular con ver­
sion. sufficient rejection is pro vided between
the fi rst and second mixer bv the usc of a•
series resonant trap and a h igh Q collec tor
tank. Th is was deemed necessary because in
th is particular conversion the Ist mixer falls
in the TV channel 5 and 6 area. Along with
trapping and adequate Q, th e general rules
perta ining to good bypassing, short leads,
and proper shielding are necessary in order to
preser ve performance. Rejection to spurious
signals grea ter than 50 d h will be realized if
these rules a rc fo llowed along with thi s
approach.

Em itter injection was used in this design
for both mixers with excellent results by
developing the inject ion across an unbypassed
51 ohm resistor. The slight degenerat ion ex­
perienced in convers ion ga in is compensated
for by eliminating feedback in the second
mixer through the use of the series resonant
trap on the mixer base. The use of the un­
bypassed 51 ohm resistor eliminates clumsy
tank circuits or tapped inductors. The circuit
of fig. 2 was designed as a tunable fro nt-end
into a fi xed 2nd i.f. and is not being presen ted

as a construct ion reference. If the ci rcuit were
to be used with a crystal oscillator in a con­
verter, an advantage would be realized in th e
fact the Ist mix er is accomplishing a form of
multipl icat ion that would ordinarily be the
function of a doubler following the crystal
oscilla to r.

Definite advantages ca n be realized by us­
ing the lower frequen cy crystals if for no
other reason than the fact th at stray capaci­
tances and inductances will be m inimized,
and therefore the design and construction
lat itudes increased more comfortably.

If the techn ique of fig. 2 were used, a
fo rm of doubling exists in that the tu ning
range of the L.O. is cut in hal f, which reduces
the size o f the variable capaci tor involved for
external tuning.

This article was written to present an al­
terna tive to front-end design and not with
detai led construction techniques in mind, al­
th ough two units for the v.h .f' , bands have
been built with th is method usi ng bipolar
transistors and a 6 v.d .c. supply with ex­
tremely good results. Total gai n from an­
tenna to i.f. output of around 30 db can be
ex~cted. •

Zero Beat...Visually

Heath OM-3, (of ancient vintage, to be sure),
but almost any service or general purpose
scope shou ld work.
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BY W. R. SCHOPPE,* WB4DWA

A ", ordi nary service scope wi ll help pro­
vide a visual aid to the customary method of
li st ening for zero beat. When used as outlined
below, th is simple procedure will improve
your zero beating ability when spott ing a
transmitter to a properly tuned received s.s .b,
signal or when adjusting a cr ystal calibrator
to WWV.

Whil e the conventiona l way of zeroing by
listening with phones or a speaker is rel atively
accurate. phones are pract ically useless be-
Iow a few hundred cycles. whereas a scope.
when used as described, will give accuracy
down to zero. It will n ot , however, correct
for recei ver tuning erro rs.

Scope Function s

At th is QT H, the available equipment is a

~~ 7 J 4 4 ~11. Bristol Rd ., N .E.. 51. Petersburg. Fl a.
337U2.

Fig . l -High im peda nce audio is picked up from
the "hot" side of the rece ive r audio gain contro l,
a nd routed to a joc k on the rea r a pron of the
receiver through shielded wire . The circuit shown
is of the Heath 58·300. Connection to the scope is

through shielded wire, olso.
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phones or speaker. The audio fed to the scope
is regulated by the vertical gain conlrol with­
o ul affecti ng the signa l heard in the phones
o r the speaker.

Fig. 2_<A) Scope patte rn with transmitter a bout 1
kc from zero. (8) A pproaching zero beat. (C) Ze ro
beat. (0 ) With scope set up for Li ssajous pattern
instead of sine wave, patte rn such a s th is will
appear as zero beat is a p pro ached . (E) Close to

zero. (F) Zu ro bea t.

How To Use

Connect scope by runni ng a shie lded
cable from the spare jack o n the receiver to
the VERTICAL IN P UT terminals on the scope .
Set SYNC SELECTOR switch to INTERNAL and
IlORI Z. FREQ. to 10/1 00 CYCLES. Adj us t all
scope controls for normal opera tion. Tune in
an s.s.b , signal as accurately as possib le o n
the receiver, listening for what sounds like a
normal voice on the phones or speaker.

A voice pa tte rn should a ppear o n the
scope. Reduce the vertical gain to near mini­
mum , (where the mo vement o f the voice pat­
tern is just d iscernible). T urn on the trans­
mitter and zero beat as usual usi ng the S POT

or ZERO position . Observe the scope and note
that as the frequency of the spott ing signa l
approaches the freq uency of the incom ing
signa l, a h igh freq uency sine wave will ap­
pear as in fig. 2(A).

As you tune fu rther and get closer to ze ro
beat, the sine wa ve frequency and amplitude
wil l sta rt to d imi nish as in fig. 2( B). At exact
zero beat. the sine wave will collapse to a th in
horizontal line as shown at fig. 2(C) . If you
continue tun ing in the same direction, the sine
wave will aga in appear, ind icating you have
departed fro m zero beat. By rocking the
t ransmitte r lun ing dial back and for th, you
can achieve zero beat very easily and accu r­
ate ly by observi ng the disappearance of the
sine wave. You may notice that when you
th in k you have a n aural zero beat o n the
phones, the scope mi ght still display a sine
wave of low freq uency. It is here th at visual
zero beat ing h as the advantage of accu racy,
indicating that you could no t detect true
zero beat by listeni ng.

A n alternate a nd equall y e ffect ive method
will produce lissajous patterns. In th is set-up,
the SYNC SEL. is set to 60 CYCLES and the
HORIZ. FREQ. is set to PHASE. With these set­
t ings and tun ing as before, as you approach
ze ro beat, lissa jous patterns will appear on
the scope instead of sine waves as shown at
fi g 2 ( D), ( E), and (F). H owever, the same
end result is obtained. A t zero beat, the scope
patte rn wi ll collapse to the thin horizontal
line. The lissajous pattern will reappear as
you pass zero beat.

[Continued on page 92J
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The OM-3 has a SYNC SELECTOR swi tc h
with three posit ions . .. tNTERNAL SYNC, 60
CYCLES, EXTERNAL SYNC. Most scopes are
sim ilarly equipped but may opera te in a d if­
ferent sequence.

When set to INT ERN AL SYNC, the ac tio n of
the sco pe is as follows: the incomi ng signa l
is applied to the VERTICAL IN P UT te rmi nals
for am plifi ca t io n by the vertica l am plifier. A
sampl e of the amplified signal is taken from
the cathode of the vertical o utpu t tube and
a ppl ied to the sync amplifier via the SYNCH
SEL ECTOR switch to be processed fo r usc as a
sync control pulse to provide a sta tionary
pattern on the scope.

In the 60 CYCLES posi t ion, the synchroniz­
ing action resu lts from low voltage a.c. from
the filam ent winding of the scopes' power
transformer being fed to the sy nc amplifier,
amplified, then applied to the sweep circui t
for control action. The EXTERNAL SYNC posi­
tion is not used for zero beating .

The other switch of interest is the HORI­
ZONTAL FR EQ UENCY selector. T here are seven
positions on this switch provi ding a wide
range of sweep freq uencies. For spott ing we
will use PIlASE o r 10/1 00 CYCLES.

Simple Receiver Modification
In this instance, a Hea th SB-300 receiver,

modified as shown in fig . I, provides a high
impedance audio signal from the 6AS l I
product de tector. The signal is rou ted to a
spare jack on the rea r apron of the chassis
through shielded audio cable. Note that the
volume control does no t vary the level of the
signa l going to the scope, but retains its orig­
in al fu nction of varying the level in the
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$288.00
$ 24.95
$ 17.00

•

Argonaut Price
AC Power Supply
Microphone, EV PTT

T
4V2 "

The Argonaut is for every ham.
A transceiver that operates

on an AC pack or lantern battery.
Covers Amateur bands 80-10, SSB and CWo

A little bored with high power? Substitute skill for brute force and thrill to the chal­
lenge of conquering distance with a few but potent watts.
Operate the Argonaut anywhere. Slip it into a suitcase when traveling (it occupies
less than 1/5 cubic foot). Enjoy it in a motel, campg rounds, on the beach or patio,
or carry it as a backpack when hiking.
Sailing? Tie down the mainsheet and enjoy a OSO. Flying? Keep in contact with
the world. Motoring in a car, camper or trailer? Go mobile without ted ious installation.
The Argonaut is more than just fun. It is always ready for the serious business of
provid ing emergency communication when commercial power fails. It augments one
of the great publ ic services of Amateur Radio.
The Argonaut is for every ham.
The Argonaut is for you.

SPECIFICATIONS

GENERAL: Frequency range in MHz: 3.5 ­
4.0, 7.0-7.5, 14.0-1 4.5, 21.0-21.5, 28.0-30.0.
9 MHz crystal filter. 2.5 kHz bandwidth 1.7
shape factor at 6/50 dB. Automatic side­
band selection, reversib le. Completely solid
state. All circui ts permeabi li ty tuned. Tun­
ing rate approximately 25 kHz per revolu­
tion. Size : HWD 4V2" x 13" x 7". Weight
approximately 5 Ibs.

RECEIVER: Sensi tivity less than V, uv for
10 dB S + N/N . Backlash less than 50 Hz.
S - meter. AGC fast attack, slow delay. CW
side tone. Incremental tuning. Separate at
and rf gain controls. Frequency response
300-3000 Hz. Distortion less than 2%. Built­
in speaker. Drift less than 100 Hz. Dial ac­
curacy ± 5 kHz (slightly more in 28 MHz).

TRANSMITIER, Power input : 5 watts PEP
SSB, 5 watts CWo Output circuit: broad
band 50-7 5 ohm impedance. Actuation :
Press-to-talk. Full break-In for CWo Built-in
SWR bridge. Integral TVI filter. Drift less
than 100 Hz.

o TEN-TEC dealers will have Argonauts
in stock soon. If there Is no deaier in your
area, order direct and Inc lude $2.00 for
shipping. Tennessee residents, add 3'h %
sales tax).

Dept. E2

TEN-TEe,INC.
SEVIERVilLE, TENNESSEE 37862
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The most powerful antennas under the sun l

NOW... AGREAT NEW
WIDE BAND VERTICAL

for 80 through 10 Meters

HI-GIIN'S l81VT WI
Take the wide band , omni-directional performance of
Hy-Gain 's famous 14AVQ I WB, add 80 meter capability plus
extra-heavy duty construction -and you have the unrivalled
new 18AVT/WB. In other words, you have quite an antenna.

• Automatic switching , five band capabil ity is accomplished
through the use of three beefed-up Hy-Q traps (featuring
large diameter coils that develop an exceptionally favor­
able LIC ratio).

• Top loading co il.
• Across-the-band performance with just one furnished

setting for each band (10 through 40).

• True 1/4 wave resonance on all bands.

• SWR of 2:1 or less at band edges.
• Radiation pattern has an outstand ingly low angle whether

roof top or ground mounted.

CONSTRUCTION...of extra-heavy duty tapered
swaged seamless alumin um tubi ng with fu ll cir­
cumference, corrosion resistant compression
clamps at slotted tubing joints ... is so rugged
and rigid that, although the antenna is 25' in
height, it can be mounted without guy wires,
using a 12" double grip mast bracket, with re­
cessed coax connecter.

ORDER NO. 386
$59.95 SUGGESTED RETAIL PRICE

Take a look at that price... then see the best distributor under the sun
.. . the one who handles all Hy-Gain products.

HV-GAIN ELECTRONICS CORPORATION
P.O. Box 5407 ·FL. lincoln. Nebraska 6B505

•
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BY IRVING M. GOTTLIEB,. W6HDM
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no matter what their Q. Only approximations
to the flat passband reward such techniques
as stagger-tuning, double-tuned transformers,
o r other gimmicks for ma nipulating response.

Enough now with prelude- space and time
do not suffice to instruct in the design of the
image-parameter filter. The message of this
article is frankly directed to those already
versed in image-parameter design. However,
those who are not, but who are willing to self­
study the subject in a text or an engineering
handbook will have no difficulty in appreciat­
ing the essence of the innovation about to be
discussed. Interest will be confined to the
bandpass type and we will deal with a simple
and often-encountered circuit, comprising
two full constant k sections.

It is not uncommon to read in an advertise­
ment describing a commercial bandpass filter
that the insertion loss is, say 1/2 db. That
indeed could be. However, it is not unlikely

Fig . l-An example of on image paramete r filter.
(A) Configu ra tion a nd design formu las for low-pass
filter. (8) General nature of frequency response
for image parameter low-pass filters, Note flat

pa ssba nd.' 93 1 Olive St.,lItenlo Park. Cal. 94025.

W HAT' S in a name? Well, at the mention
of image-parameter filters, do you envisage
far-out networks best left to the ivory-tower
fringe? Such notions are sad departures from
fact since "image parameter filter" is simply

engineering terminology for most commonl y­
used selective filters. True, some study is
needed and some hardware implementation is
desirable to get the "feel" of these classical
selective-circuits, But the math involved is on
par with the simple equations used in familiar
circuit computations. The principle of the
image-parameter filter pops up in such appli­
cations as TVI filters, i.f. selectivity filters,
single sideband filters, hi fi cross-over net­
works, antenna matching networks, filters for
separating code signals of different pitch, etc.
Although computer-aided design and active
filters represent clear trends, image-para­
meter design remains admirably suited for
many purposes, including amateur radio.

Even the most primitive filter has a mys­
tique deeply respected by veteran designers.
Consider the response for the elemental low­
pass type shown in fig. I. Common sense
would likely not suggest the nature of this
response. Why should the attenuation from
zero-frequency (d.c.) to the vicinity of the
cutoff frequency, f .. be so nice and flat?
Thereafter, why does the response change
tack, the attenuation of the signal becoming
ever greater with increasing frequency? If this
docs not appear to be amazing, it is respect­
fully submitted that the likelihood of stumbl­
ing across such a response by empirically play­
ing with various combinations of components
would be quite low. Similarly, the bandpass
response of fig. 2 is duck's soup for the image­
parameter filter. It cannot be achieved by
indiscriminately combining resonant circuits,
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Fig . 2-Generalized frequency response fo r image
parameter filters of the band-pass type . Note the
flat re sponse in the major portion of the passband,

a nd the 6 db. insertion loss.

very tight coupling because the etTect of leak­
age inductance is invariably to ruin the re­
sponse. At the higher audio, and certainly
with radio' frequencies, the distributed ca­
pacity of the additional winding can produce
all kinds of anamolies in the response. (T hese
have been known to manifest themselves after
the designer happily commits his fine filter to
production, naively assuming that his post­
script ins truction to add a step-up winding to
the output inductor can only lead to more
joy.)

All this being so, it obviously would be
nice to find another output voltage step-up
method more amenable to implementation .
Indeed, let's see what we can do. It is old-ha t
to the veteran fi lter man that the filter of fig .
3( B) is very nearly identical in performance
to the one we have considered in fig. 3(A) .
The difference is that fig. 3( B) uses two full
T sections whereas fig. 3(A ) is comprised of
two full pi sections. At first inspection we
have retrogressed. for now we cannot use an
output secondary winding.

Now consider the network shown in fig.
3(C). It ditTers from the "conventional" cir­
cuit of fig. 3( B) in the derivation of the out­
put. The output is now obtained from the
junction of the output series-arm L-C ele­
~ents . This unorthodox output is at a higher
Impedance-level than the characteristic im­
pedance of the filter itself. In order to ensure
that unintentional tun ing and attenuating
effects are not int roduced, let us specify that
this new output must now be fed to a high
impedance circuit such as an oscilloscope, a
vacuum-tube or FET amplifier, a boot­
strapped emitter follower using bipolar trans­
is tors, a high impedance voltmeter, or crystal
headphones. Observat ion of the behavior of
such a set-up leads to the useful discovery that
the filte r remains perfectly happy; it operates
in substantially the same way it does when we
monitor the output across load resistance R . ,
but with one exception. This departure from
conven tional behavior is that the new output
voltage is stepped up from the "natura l"
- 6db level. The step-up rat io is found to be

. I f . Happ roximate y f2_ /J . ere, [z and /J repre-

sent the upper and lower cutotT frequencies
respectively. The cutotT frequencies arc those
frequencies at which the response of the tilter
is 3 db down in amplitude from that prevail­
ing for the center frequency, f •. For the pur-

f , f a 12
Frequency

•

, ,
"

/,
r

lower CuT-off
/ Frequency

Upper-Cut-ott
Frequency "

,
~ •

T • • •

that we have before us a case of "sales­
depa rtment engi neering." It so happens that
an Image-parameter tilter, unless modified in
some way , inherently loses one-half of the
signal voltage which would otherwise be
available across the open term inals of the
signal generator. In other words, the filter
exhibits a 6 db loss. Practical tilters actually
e.xce~d this idealized loss because of dissipa­
non m the filter clements, usually the induc­
tors. So, it is quite probable that the filter with
the cited one-half db loss really causes a volt­
age loss of 6'1.> db.

Figure 3(A) shows the circuit of an image­
parameter bandpass filter making usc oftwo
full pi sections. T he sections arc the simplest
kind, the so-called constant-k network. This
filter has a designed-in impedance level
known as the characteristic impedance Ro•

The significance of the characteristic imped­
ance is simply that the generator impedance
(actual or improvised with a physical resistor)
and also the load impedance seen by the filter
must have the value R•. If this rule-of-the­
game is not obeyed, nature exacts certain
penalties, the most important being that we
lose the flat passband. Shown also in fig . 3(A)
is an optional step-up winding, which could
also be autotransformer connected. Such a
winding can step up the output signal voltage,
thereby overcoming the insertion loss. But
this is not always as cut-and-dried as one
might suppose. Often, there is no available
winding space on the toroid or cup-core in­
ductor. And if there is, one has to achieve

60

- 50<>
-e
- 40c
o
- 30o,
~ 20
!i 10•o

o
Insertion

Loss
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Formulas from Standard Handbook l or
Electrical Engineers, A. E. Knowlton, 7th
edition, page 95. •
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where R ; represents the characteristic irn­
pedance of the filt er. Its choice is governed by
the generator and load resistances the filter
will be used with . /2 is the upper cut-off fre­
quency ; /l is the lower c~t-off frequency.

C, = 12 - /I
4')'; [z • /L • R ;

L,= R. (/2 -It)
4", /2 • It

I
C2 =- "'-;--;'-:--0:-

-tr (/2 - /I) R .

(C)

Fig. 3-(A) Typical bandpass filter with optional
seco nda ry winding on output ind ucto r for lte pping
up output voltage to overcome insertion 105s. (8)
Equivalent circuit to that of (A) but using T sections
rather than pi. (C) Method for obtaining "free" ln­
crease in filter output voltage. Unique de ployme nt
of filter at (8 ) yields an output voltage step-up

without the use of a secondary winding.

computed by these formulas are in ohms,
henries and farads. Conversion to units com­
mon to communications is best carried out
after solution has been made. Also, in using
these formulas, always express frequencies in
c.p.s.

". ~ L, L, C, ac, IL,
• ... I...

le ,_. L, L,

(BI

". I L, L, C. lC , I L.
0 " I....

le,
"'" Z". W ""_. L, L, lIIotdInQ (~.VTW.

C, R.~. """'... fea:-)

Appendix
The following formulas may be used to

compute the inductance and capacitance
values for the filters shown in fig. 3. The units

pose at hand, I . can be said to be half way
between h and /I.

The new output impedance level is stepped
up by the square of the above-discussed volt­
age step-up. Thus, if we achieve a voltage
step-up of fi ve, the impedance level of a fi lter
designed for R . = 1000 ohms will be increased
twenty-five times, becom ing 25,000 ohms.
Now, it must be emphasized that we do not
wish to impedance-match a load to our new
output ; that requisite remains the function of
"conventional" output resistor, R o' which we
have left in the circuit. Rather, the new "load"
should be perhaps twenty to fifty times 25 K
ohms. Moreover, capacitance or inductance
associated with the new load tends to degrade
the voltage step-up and can detune the filter.
That is why we go whole-hog and specify
high-impedance loads.

What about the new response? Fortunately,
it turns out that the response of the fil ter as
deployed in figs. 3(C) and 3( 8) are very
similar over the percentage bandwidths that
arc usually encountered. Suffice to say that
th is techn ique will be found useful for a large
number of practical fi lter applications. In
many cases a truer-to-ideal response will
result than from the usc of the step-up wind­
ing of fig. 3( A).

Experimental evidence from single-section
filters and from networks making use of three
and four sections show that the more sections
used, the closer the stepped-up response fol­
lows the response obtained at the convention­
al output. With a little experimental enthu­
siasm, it is conceivable that this technique can
be extended for other purposes. For example,
if used at the input of the filte r, we might take
care of the situation where a relatively high­
impedance signal source must interface with
a lower-impedance fi lter. (Sometimes, the
characteristic impedance of the filter cannot
be too high because of the resultant imprac­
tibility of inductor or capacitor sizes.) In any
event we can summarize that we have at
hand a simple, non-electronic method for
overcoming filter insertion-loss; the engineer­
ing department can rejoice and the sales de­
partment need not fend off accusations of
deception. ( It can now advertise under the
caption, "G ratis Gain for the Ham." )
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The ult imate in solid sta te
power 8-15 watts input
w il l put ou t 80W min.,­
125W max. Ty pically lOQW
output / lOW input , - 90W
min. $185.00

Provides 80-1 lOW outpu t
fo r 25- 40W inpu t , typ i­
cally l 00W ou tpu t for 3 5W
inpu t $165.00

SOOE " Brick" o r TR22 Booster,
one o f the most popu lar,
y our 1- 2W HT can pu sh
out 20 -25W _._._.... $ 69.95

500ES " Su per Brick / TR 22 Boost­
er", now you can have from
35- 45W for .8-2 w atts in­
pu t . Typ icall y 38W out -
put /1 W inpu t $ 99.95

35-0

10-0

DYN AMIC COMMUNICATIONS, INC.
948 Avenue "E" Riviera Beach, Florida 33404

" FM Booster" , 4 -1 2W in,
15- 30W ou t lOW input!
o utput 25W $ 59.95

DYCOMM

500C

5000 " Block Boost er" , 8 - 12W
in,35-55Wou tput, 16W o f
d rive is FB , th is outstanding
bargain is st i ll on ly. ..... ...... $ 89.95

All boosters have au toma tic low insertion loss
in/out switching. All opera te from 12-l 5V DC,
Isn't it time y ou also we nt DYCOMM ? ?

They are rugged: built to take vibra tio n. load
mismatch a nd over-vol tage.
To order : See your nearest DYCOMM dealer. if
no ne ncar yo u. orde r di rect and add S 1.55 fo r
sh ipme nt.
For more i nformat ion, call or w rite :

JIM - W4MRI
(30 51 844·13231

844·1324.

offers MORE WATIS per $ $$
DYCOMM broadband. no tu ning, ready tv use boosters call increase y our transmitted
power up to 45 times. Fully automatic, hands of ,.operatio n.

DYCOMM boosters work with virtually nery 2,\/ F ,\/ rig.

DYCOMM boosters are reliable, inexpensive, straightforward. small in size and big
in perf ormance.

DYCOMM boosters all operate O il 12 15 I'D C.
Over 2,000 satisfied users have ne l'er paid a ('ent fo r a repair; in fa ct, part ofour
warranty reads: "... If you ever have a pro blem with yo ur boo.. tcr

tak e it to a ny DYrO\t~1 dealer and h e will replace
it free of charge : if it is o ut of warra nt y he w ill give
yo u ano the r booster and we will charge you fo r re­
pair s i f it seems appropria te . . :'
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orCDMM ~ mote IIum
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a 500 E,C,D, 10-~ 35-0J oi PSU -13 wti/~
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CQ BOOK SHOP
•

Ham 's Interpreter
Th is valu able book IS Impor ted fr om Germanv
andwflt1 en by Dll CU II con lilos a ccuecncn
o f ph raSM a nd e xpressions deSign ed 10 aUlst
those 8mat~rs who wish 10 enlarge then
knowledge o f venous languages for use on
amateur redro. It IS a must for ever y DX 'er .
$1. 50

CO Bind....
Convenien t and ecc oom.cer are the words tor
CO's beaut iful maroon and go ld binders. In ­
d iVidual Issues ca n be removed q Uickly a nd ees­
Itv w it hou t damage to the magazine . Seve
peec .o us t Ime as re fere nce copi es are wIt hin
Immediate reac h ," thIS handy binder . S5.00

The New RTTY Handbook
A treasury o f VItal and " hard ·to -get " In form a­
t io n. ttus book IS loaded Wi th valuable eQUIp­
ment schematiCs. ad justment procedures. ere.
A boon to beginner and pro . A specIal secnoe
on geUtng started. wri tten by Byro n Kretlman.
W2JTP. a well-known authOri ty In the held .
$3 95

Surplus Schematics
Ken Grayson has loaded th iS book With sc nem ­
aucs for curr en t ly popu la r pieces o f co nversion
gear . mak ing It mvefuente 10 ameteurs as a
gu ide to surplus gear , $2 ,50

Antenna Roundu8 I
Edlted ' by Art Seidman. a 16 page mass o f
antenna Informat io n di rected at answering a
multitude o f Qu estions surrounchng the mys·
terlOus anlenna. $3.00

Antenna Roundup II
Ten bIg Iheory arl lc les hack ed up by 82
detai led and Illustraled construc tion prOlll!'Cts
from VlF to microwav e. long Wires to 17 ere.
ment beams and Sterba Cu rtam arrays $4 00

Shop & Shack Shortcuts
A volume packed With hundred s o f hlnlS &
shor tcu ts coll ected by Don Stoner , nus Will
help anyone 10 dress up hiS shack , Improve
shop techorc ces and Increase e ffiCiency and
equipment 53.95

- - - - - - - - - - - - - - - - - - -

CO Anthology II
1952 ·1 959 250 pages 01 more recent but Stilt
hard-Io-gel Important ar ncres fro m glOriOUS
vesterveer . $3.00

Electronic Circuit Handbook I
Wr,lIen by Tom Koellel. WB2A AI , thiS detaIls
150 o f the most c uee needed cucuus In 11
greal chap t ers Invaluable for beginners and
ord limen al ike, $300

Electronic Circuit Handbook II
To m xneuers own sequel to Vol 1, nus
volume delivers 159 eddruone! cu cur ts that
WIll appeal t o all amateu rs Each CI rCUl i IS
fu ll y cescnbed in l e_t With co m p lete scnem ­
aucs . 5300

Surplus Conversion Handbook
Com p i led by Tom Knellel. WB2AAI . thiS con­
talns 19 2 pages of co nVfi!1' Slon aftlcles. cover ­
Ing almost every orece o f surp lus gear w Oflh
the effort to convert to ham use $3 CO

Antenna Handbook I
A ll new m tormanon on transm iSSio n line
theor y . A t tenuetron, Impedance, Stan<hng
waves. Resonan t and nonresonan t lines. cur ­
rent distributio n. free space 3 dimenSional pa t­
terns o f long wires o f all oracncet length and
m ueh, m uch more by Ken Gl anzer . $4 00

The New OX Handbook
Don Mlller 's 200 pages o f valu able tecbmcat
,n form,lt ion and o peral mg aids. most o f whIch
has never been published before and can be
found m no o ther volume co n tai ns Great CIr '
ere Beari ng Char ts 5500

RlTY From A To Z
ThiS new RTT Y ClaSSIC has been produced 10
h ll the gaps In RTT Y knowledge among ama
leurs and profesSionals al ike 16 chap lers and
224 pages 'rfus book IS a mUSI IR your I lI!'Ch ·
nlca l li b rar y . 5S 00

103 · Simple Transistor Projects
The aim o f tt ns book ISto faml ltar lze the beqm .
net and advanced experimenter Wi th the handy
source o f re ference cucuus $3.45

---- - -- ------ -
o CQAntho logy ll .. . ...•• · · · · · · · · · · ·· ······ · · $3.00 a Shop &ShackShortcu U .. .....••.... . ....... $3.95
o H. m ·, In terpre ter .....•••........ _. __ ... ...•. $1.50 0 EIKtron ic C"cuiu H.lIndbook I $3.00
o CO Blnden .. . . . . • • . • . • • • . • . . . . . . . . . . . • • . . . . $5.00 0 E tectrc mc Circu its Handbook II ...•.•.... - .. $3.00
o New RTTY Ha!'dbook . .. . .. •..... . ... - • . . . . . $3_9 5 0 Surplus Conversion Handbook • . . . . . . . . . . . . . . $3.00
o Su rplus Schematics .. .. .... ... . . .....•.. ..... $ 2,SO n A n tenna Handbook I $4 .00
o A ntenna Roundup I _ $3 00 0 New OX Handbook . • . . . . . . . . . __•..... .... ' . _$ 5.00
o A n tenna Roundup II .... ...•..... .... . . .... .. $400 II R TT Y Fmm A To 7 55.00

o 103 · SImple TranSistor Pro lecu . .. S3 4S
NAME . _

ADDRESS _

CITy _

STATE ZIP _

New Yor k City .li nd Sla te re'Si dent'S musl add sale 'S , •••pp llc.ble to your . rea_

COWAN PUB LISHING CORP. Book Diy .
14 Vanderventer Avenue . Port Wash," ton, lol.. N. Y: 11050
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BY CHARLES M. O'BRIEN,· W2EQS

CO 160 Meter
Contest Report

Just in time for the 13th Annual
test come the results of the 12th!

ever had) out of 46 is a fai rly respectable
average. Many didn't submit their logs a p­
pa rently due to the small number of QSOs.
Fellows, no mailer how small a log list ing
you had, shoot it in as they all go in the same
hoppcr and make for interesting reading.
Several logs made mention of an SV. OHp
a nd T F but their calls weren't mentioned in
their comments and no logs were received
from those three countries.

Regard less of conditions, the highest mul­
tiplier ever made in this Contest came to 67
and is the effort of K I PB W. And, the great­
est number of countries ever worked came to
24 shared by KV4FZ a nd KIPBW.

In this contest 1358 stations from 38
countries participated. Of these, 745 were in
the U.S., 22 ( very disappointing ) in Canada
and 59 1 OX.

We would like to ask the WI V E c.w. sta­
tions to say out of the " OX Window" (norm­
ally 1825/30 but in contest 1825/35 kc) a nd
will the D 'X-please refuse to QSO any W 's or
VE's working there. That will make the WI
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The smile on that face j"s from none other than Tim.
K3RUQ. You, too, would be smiling after knocking
off 216 QSOs to 10 countries with a multiplier of

52. Pete. WA2 USX helped.

C AN it be possible that 12 years have
elapsed since the lst annual CQ 160 Contest
was inaugurated? Many of the boys who were
with us then are st ill with us. Others m ay
ha vc dropped out for a period, for one reason
or another but find their way back. It's a, .
good Contest; it's catch ing; it's challe nging; It
takes guts and good operating know-how to
make the most of it. I just used the word
"challenging." Indeed it is. Working many of
the hard-to-get states on other bands is simple
by comparison. To work OX on the higher
frequency bands is commonplace but is such
a thrilling reward that no one ever forgets o n
this lowest freque ncy ham band. Some of the
countries that showed up for this Contest arc
even hard nuts to crack on any o f our other
bands. H ow about Z08, Z09, KR8, 101,
VS6 HKp to mention but a few???
F~r the 1971 contest poor conditions

existed on a world-wide basis. It was the same
story no matter where the log~ came fr~~ ...
Friday nightl Saturday morning, conditions
fa ir to good; Saturday nightl Sunday morn­
ing, conditions horrible. Quite a few of the
boys gave up in utter disgust and despair that
2d nigh t. You could hear signals in there but
couldn' t identify any but the strongest.

W90L is to be complimented and congrat­
ulated in working all States but Alaska. T oo
bad he didn't make that one as KL7CL was
on but sent in no log. Incidentally, this is the
first time in contest ' history that all 50 states
were on. All VE districts were also on for the
first time with the only missing Province
being Prince Edward Island from which there
has never been any Contest entrant.

Ru les, regulations a nd logs were sent to
stations in 46 di ffe rent countries. Too bad
that all d idn't ge t on but 38 ( the most we've

0 190 Knickerbocker Road, Apt. 9, Englewood,
N.J .. 07631.



Here is you ng blood on 160 in the person of
WB9BUV, Charlie, fro m Indiana . He finished 2nd

in Indiana.

VE boys catch on and QSY. In this past con­
test there were too many W I OX QSOs in the
OX Window. The OX is just as guilty if they
do work WIVE within this frequency range.

An important point for the OX boys to
note. A QSO to each state and province gives
you an extra multiplier plus the 10 points
you obtain for such a contact. But, on top of
this you cannot count the United States and
Canada/ Newfoundland as separate country
multipliers, too. Also, KP4 and KV4 are not
states. For OX , QSOs to them they are 5
pointe rs; for WI VE QSOs to them they are
10 pointers. KH 6 and KL7 count as coun­
tries for multipliers but not both a State and
country multiplier. They are, however,
counted as 10 point contacts by everyone ex­
cept KH6 to KH 6 or KL7 to KL7 which are
2 pointers.

Remember that this Contest is a yearly
event that is scheduled to run over the last
full week-end of January from 0001 GMT

Saturday to 1600 GMT Sunday (For the west
coast boys and those in Oceania and Asia,
please note we have extended the contest to
1600 GM T as many trans-Pacific crossings
take place during that last hour. This has been
done in response to the requests of so many
W 6/W7.

A most attractive cert ificate shall be sent
the winners in each state, province and OX
country and, in cases where scores are close,
a certificate shall also be sent to 2d and 3d
place contestants.

Comments

KIPBW: Re cond x. Guess most everyone will be ai ving
the sa me story but, like most everyone else, I was far
ahead of what I had do ne in yea rs past by Saturday morn­
ing and was doing great until Saturday ni ght rolled
a round . W/WY: Boy. we sure hit a sti nker this yea r.
Think it was just about the worst o ne we have had. It's a
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good thing a few were o n from the Ca ribbean area o r
OX would have been a complete washout. WODRE/1 :
Gosh, the Europeans sure a re loud in th is part o f the
country o n Top Band . I rarel y heard them when I was in
Iowa . Wait till next year. W]PL: Biggest thrill wa s get­
ting through 2d night 's QRN to EI9J . W/BB : Always big
thrill just to be on with the ga ng. Some migh ty fine oper­
ati ng. Enjoyed every minute o f it. So rry I could n't put in
more t ime. (Stew had the misfortune o f losing his in­
verted Vee with apex atop a huge water tank--ed . )

W ZFJ : Funny thini happened to me on my way to the
forum. Wasn't that Saturday niaht QRN awful? W2TA:
Wail until next year. (John, how Iona do we have to
wait ?-t'd.) W 20 ZW: Well, I'm sorry I made such a
poor showing this year. Comi ng down with the flu a nd
the QRN o n the 2d day are logical excuses. W2HUG: I
was o nly able to ope rate for one hour but go t a new state
( La.) a nd a new cou nt ry ( H KO) so it wa s well worth it!
W 2IU: Heard tot s of OX stat ions but so ma ny of them
answered WIVE in the OX window. If we a re to have a
OX window it's at least up to the OX to keep the Ws in
hand . They can, too, if they flatly refuse to work the
offenders. In my book the OX are also offenders if they
violate what many of the ga ng ha ve tried so ha rd to estab­
lish . ( Very well put, Sa m. t'd.) W2A GQ : Conds 1st ni te

W ) N NK: This is less than ha lf of last yea r's score. I was
go ing to make a " max effort" on Saturday nite but there
was just too much QRN. No sense knocking you rself out
if the slgs a re below the local noi se level. I did pick up 2
more states fo r 160 WAS. Need o nly 4 more . There's
always next year. W3IN: l st nite cond x fantast ic! 2d nite
a disaster! Static like in July. A veraged 1.2 QSOs per
hour fo r the last 12 d uri ng which keyer quit but st raight
key proved plenty fast for those condx . W 3FA : Antenna
vertical wire against ground. I obeyed all the laws. I had
a ball. W )FSP: Here' s the log on my feeble effort with
ante nna consisti ng of random wire through the wall s a nd
attic of the house. W )AJS: l st nne condx very good but

WA4DRU: I had a lot of fun in my 1st contes t. Will be
back next year with a better a ntenna system and hope for
less Q RN wh ich was very bad . W4TMR : Got off to a
good start 1st nite and figured to b reak my North Caro­
lina record score of last year for sure but 2d nite was
almost total loss due to the worst QR N I've heard in
months . K4DB l! : You 've predicted the sunspots O K.
How about predicting the weather? QR N was terrible !
(Do you know, Dick, that the weatherman ie the o nly
o ne who ca n make mistakes over and over agai n and not
be fired??-t'd. ) W4HYY : I d idn't enter la st yea r because
o f no antenna. This year I finall y succeeded gett ing
"TH E" a ntenna I've craved for the past several years .
It ' s a 70' grou nded tower with a trt-band beam o n top.

K5TFG : H ad a ball agai n this yea r alt hough W510U
gave me a ru n for my money! QRN got the upper hand
2d nite. (Never got a log fro m W 510 U , Dick-c-ed.)
W 5RSZ : Heard YVlOB and JA IYAC but could n't raise
'em. W 5LT: Wish aU)'S would listen to hiah end o n even
hours fo r 15 minutes. Same for high end boys. K5MAT:
My new antenna mu ch better than old one but st ill no
durned good! W A 5ZKN: Being my 1st contest I was sur­
prl sed th at I did as well as I did. M y v.r .e . blew out on
the 2d morning putting me o ut of the shi ndig ea rly. Wait
till next year! W 5RTQ: Found condx generally poor. No
Europeans heard this year. Was tempted to give XE20K
a phone call to get o n so my country tot al would be 10!
Wa s surprised to hear KH6IJ with the lousy cond x.

W6 K WE/6: Very pleased to work YV IOB, W4BRB/
VP7, HR2HH, W9UCW/HKO a nd VS6DO for new
cou nt ries on 160. Total now 18. I was surprised how early
the East was coming thru . Heard KV4. YV, HKO , VP7
more than an hour betore sunset . W3/4 peaked best in
the 2 hours a fter su nset. (Tom , we have changed the end­
ing time to 1600 G MT commencing next year so you west
coast boys won 't be done out of any trans-Pacific QSOs.
How do you do it working VS600 this year a nd HS5-
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16.470
11.892
5.214

128

The fint column indicates the
number of ecntacts, second is
the multiplier , third is the num ­
ber of different countr ies worked
and the lut column IS final
score.

5

30

69

65

20

36

120

315
272
123

50

DJ6TK ••••••_105 II II 5.720
DJ2XP 104 10 10 4,930
DJ2YE ..••••_ 12 5 5 245

HAWAII
KH61J 56 22 4 ll ,D22

HONDURAS
HR2HH U 19 5 9,960

HONG KONG
VS6DO _••._ 3 2 2 60

ISLE of MAN
OD3HQR •••• 7 3 3

JAPAN
48 JA7AO .....•.. 25 5 5

JA3AA _...... 23 4 4
JHllKH 15 3 3
JA7COI II 2 2

66 NETHERLANDS
58 YYI0B 74 35 9 23.175
38 NORTH IRELAND
38 GI3WSS ._.... 38 8 8 1.496
18 OGASAWARA ISLANDS

fBonln & Vole-no II.)
JDIABH 6 1 1

OKINAWA
KRSAO 13 I 1

PERU
OA8V ..._..... 4 4 3

ST. xms
VP2KX 1 1 1

SCOTLAND
GM3/GW/A 187 17 15 15,997
GM3YCB ....179 15 15 13,110

SWITZERLAND
HB9NL ...••• 80 16 14 6.752
HB9CM ._. 33 10 7 2,100
HB9UD ••••.. 33 7 7 1.155
HB9QA •..•.... 25 5 5 610

TRINIDAD
9Y4NN ....._. 21 15 5 2.850

TRISTAN d. CUNHA
ID9BM _.... 2 2 2

VENUUELA
YVIDB 74 35 9 23.175

VIRGIN ISLANDS
KV4FZ •..... 220 64 24 134,488

WALES
GW3GWX ...• 65 9 9 2.817

MULTI·OPERATOR
NEW JERSEY

WA2KWB/2 144 38 6 12.160
MARYLAND

K3RUQ 216 52 10 22,516
NEW MEXICO

K5FIQ •._.....115 39 5 9,906
TEXAS

K5SDR .._.•.. 90 37 6 7,844
CALIFORNIA

WB6QNG .... 60 21 2 2,520
NEVADA

W7DIM 6 3 1
WASHINGTON

W7YGN 181 45 7 20.340
WA71LC ._ 109 35 8 12,040

MICHIGAN
K8YQP .....•..202 47 7 20,868
K8BYI ••._.._.220 41 6 19,352
W8TIZ/8 ....139 40 6 12,400
W8MAI /8 ..136 40 5 11,840
W8HFM 41 14 2 1,148

WEST VIRGINIA
W8WE/8 ....130 35 7 14,280

ILLINOIS
W9DY /9 •••.226 53 8 26.924
WB9AWY ••..180 54 10 22.996
W9AMl/9 ..148 42 5 13,440

BAHAMA ISLANDS
W4BRB/VP7

272 56 9 149.632
ENGLAND

G3WPO/A ..192 13 13 7.787
HAWAII

KH6HCM _•• 34 12 4 3.612
JAPAN

JAIYAC _.... 28 6 6 918
NETHERLANDS

PA~PN _•..•..149 16 13 12.212
SAN ANDRES

W9UCW/HKO
166 53 15 84,270

SCOTUND
GM3KMR/A 161 14 14 10.780
GM3LWS/A 171 11 11 9,086

7 30.590
5 27,608

3 693

VE30U •••••••• 20 14 2 560
SASKATCHEWAN

VE5XU ••••••_ 83 31 3 5,394
VE5QB ••...._ 33 20 2 1.320
VE5UJ __••• 32 16 2 1,024
VE50l _ ..... 1 1 1 2

ALBERTA
VE6MC •..•_ 13 10 2 260

BRITISH COLUMBIA
VE7AKI _••_ 78 25 3 • •300
VE7HQ _ ..•_ 37 12 3 1.224

N.W.T. (YUKON)
VE80K .•..._.. 6 4 2

ASCENSION ISLAND
Z08AY _...... 8 6 6 270

AUSTRALIA
VK6NK .•.•••.• 3 3 2
VK3RJ •••••••• 12 2 2
VK3QI ••••••.• 8 2 2
VK3XB ••.....• 8 2 2
VK5KO ••...... 3 2 2

AUSTRIA
OE IKU ..•.•... 85 8 8 3.376

BERMUDA
VP9BO .•...... 91 35
VP9GR •....... 97 29

BRAZIL
PYIMGF ••••.. 12 7

CURACAO
PJ2VO ._..__ 70 33 10 21.780

CZECHOSLOVAKIA
OKIATP ...•..158 19 15 12,179
OK2BOB •••.175 16 16 10,5044
OL5ALY ••••.. 177 13 13 8,645
OKIAUT _ 156 13 12 7.631
OKIKRS _._.111 10 10 6,540
OKIKYS _._.118 10 10 4.130
OK2HI _._•.110 11 11 4,004
OllAOH .._ 118 10 10 3.950
OKIAES 116 9 9 3.636
OKI0KR 113 10 10 3.620
OK2VX ..••.•.. 96 11 11 3.432
OKI0lM ••.• 86 11 11 3,410
OL6ADQ •..•.. 100 9 9 2,853
DKI0VK ••,.•• 97 9 9 2.826
DKIFAR 76 10 10 2,450
OK3YCF •••••• 85 9 9 2.340
DKIFAF 76 9 9 2,178
OK2PDN .•.• 77 9 9 2,088
OKI DOW .... 74 8 8 1.856
OK2SIX •.... . 75 8 8 1.752
OKIASG .••••• 62 8 8 1.664
OK3KWO ••.. 64 8 8 1.576
OKIHAS •.•••• 55 9 9 1.557
OK3TOA ••••.. 50 9 9 1.495
OK2PEX 66 8 8 1.488
OK2PAW 67 7 7 1.421
OlOANY •••••• 13 7 7 1,393
OK3CCC •._.. 59 7 7 1.267
OK2BNW 59 6 6 1.032
OK3lBY 57 6 6 1.026
OLOANU _ .•• 53 6 6 852
OK2BCI •.••.. 40 7 7 819
OKIATX _.... 30 5 5 740
OKIMX •....• 37 7 7 71.
OK3YCL 39 6 6 702
OK3TQQ 36 6 6 630
OllAMR 34 6 6 542
OK5VSZ ••..•. 40 5 5 535
OL7AOC •..... 38 5 5 500
OK2POJ •••••• 34 5 5 490
OKIHBT/P •• 15 4 4 168
Ol7AOF •••••• 27 2 2 120
OKIAOK ••.• 16 2 2 70
OK2BFX •••••• 16 2 2 70
OK3CDN •... 15 2 2 66
OKIKWP .... 8 1 1 16
Ol5AMA •..... 2 1 1 4

EIRE
EI9J _ 99 15 11 7.755

ENGLAND
G3VRW 193 15 15 9.585
G3HZL/A 169 14 14 7.504
G3XTI/A •••.164 11 11 5.907
G20e .._ ••••129 10 10 4.260
G3XWZ •._..1l2 8 8 2,736
G3NT _. 41 6 6 654

FINLAND
OH2BR _ 47 7 7 1.589
OH2BAD ••.• 28 7 7 959
OH2BH ...._ 2 2 1 4

GERMANY
~UAM _ _160 12 12 9,204

TEXAS
K511W ._._..205 51 9 24.174
W5RTQ •._ .194 51 9 22.644
W5SBX _ _ ..163 49 10 19.502
WSJKD 90 32 2 5.760
WSFIX _••.. _. 4S 24 3 2.352

CALIFORNIA
W6KWE/6 _.230 54 12 33.048
W6YRA _ •••.. 156 44 8 17,952
W61TY 151 45 8 17.190
K60DO .._•. 130 38 7 12.616
W6GWQ .104 35 6 8.960
W6AMO ..•...106 36 6 8.872
W6NJU 70 35 6 6,300
W6AJJ __ •••_•• 61 25 8 4,250
WA6HMT ••.• 60 20 2 2.400
W6JTB 55 15 2 1.650
W6EIG 50 14 2 1.400
W6MTJ ••••.•__ 40 14 2 1,120
W6Z0l ._ 28 15 3 960
KSMHG/6 .. 3 2 1 12

ARIZONA
K7NEQ ••••••.• 94 40 6 8.800

IDAHO
W7DY ....__.. 45 26 3 2,548
W7 1WU ••.... 53 22 2 2,332

MONTANA
W7GSL •••••• 56 22 2 2.464
W7MKB •..... 42 16 2 1,344

NEVADA
W70K _ ..... 88 30 4 5,760

OREGON
W7AVV ...•••.. 105 37 8 10.434

UTAH
K7RAJ _•••••.205 49 5 20.972
W7ZC .•.._.•_120 42 6 11.424
VE4AH/W7 _ 93 33 4 6,930

WASHINGTON
W7FIM ••••••.• 51 15 2 1,530

WYOMING
W61HYI1 .... 125 46 6 14,076

OHIO
K8SJU ._.••... 195 51 8 22,746
K8CCY .....•.. 111 38 4 9,348
W8BDO •.•... 75 33 7 6.270

ILLINOIS
W9DL ..•••.•••.283 60 11 38,760
W9YYG •..•..221 54 9 26.892
W9PNE •.•.. .161 54 10 20.736
K9 1FO ••••••..137 42 4 12,1 80
WA9 UET •..••• 92 32 5 6.656
W9ABA ...•..•• 33 12 1 792
K90RP ••...... 5 5 1 50

INDIANA
W9BF .••••••.197 44 5 18.744
WB9BUY •..• 79 32 5 5.824
W9DPL 50 28 2 3.024

WISCONSIN
W9YZP ._.....199 46 5 20,148
WA9GYF •••••• 10 7 1 140

COLORADO
WAOCYS _••••117 34 2 7.956

IOWA
WSNFL _._...212 58 12 28.768
WA1fVOIJ ..150 47 8 16,356
W'II ..••••_•• 57 30 2 3.660
W'SQ •..•..•• 36 23 2 1.656

KANSAS
W;PSF _ 201 53 8 24,698

MINNESOTA
WgAIH _•..... 188 50 6 20.400
W,tlRHI ••••..•. 80 30 2 4.800

MISSOURI
WA.B RDJ ••.••.150 53 10 18.497
w,av 104 41 3 8.856

NEBRASKA
WPYEA 33 19 1 1,254

NORTH DAKOTA
WlfSDN 65 33 4 4.818

18 SOUTH DAKOTA
8 K8EEG/P •.•.163 51 8 19,074

WIlT ....•....• 86 34 2 5.848
K9UOZ •.•.•_ 44 20 2 1,760
WAgOML •... 35 23 2 1,610

NEWFOUNDLAND
YOIFB .....•.. 21 8 8 1,616

NEW BRUNSWICK
VElASJ 43 17 3 1.870

NOVA SCOTIA
VEIZZ __ 31 17 9 2.414

QUEBEC
VE2IL ...._....• 14 11 3 396
YE3B MV 204 44 7 20,064

CONNECTICUT
KIPBW ....•.265 67 24 60,300
WI WY _.__.132 36 8 11.448
WI PPN __ 95 31 6 7.130
W4WFl/ l •• 50 26 3 2,808
WOORE/ l •. 48 20 4 2,240
WI TX ......•... 38 18 6 2,088

MAINE
WAIIOG •.•••• 51 23 4 2,898
WI 0EO ••.••• 24 16 4 1.024

MASSACHUSETTS
WI PL 101 31 7 8.512
WIHGT ••••.. 35 27 19 6.426
WIBB 20 11 4 704

NEW HAMPSHIRE
WIFKF •.••.•.• 39 17 2 1.326
Wl SWX 15 11 3 418

RHODE ISLAND
WIHLY ..••.... 36 13 1

VERMONT
WITH ••••.....• 64 27 3 3,672

NEW JERSEY
W2FJ ...•......210 56 14 30.688
W2EQS •.••.. 178 46 8 19,320
w2TA ..•._._.182 43 8 18,060
K2GAL ••_ ••.139 42 9 14.700
W2BP _ _ .. 83 38 8 8,140
W2KHT _ •._. 100 35 6 8.120
W2AQT __._ 73 22 5 4,092
WB20ZW •.•• 59 22 4 2.948
WA2HPB •.•• 32 10 2 640
W2HUG ._••• 11 10 6 540
W21U ..._ 10 7 3 252
W2BAY _...... 2 2 1 8

NEW YORK
WB2DXl •••••• 80 31 6 5.952
W2AGQ ••.••. 73 29 3 4.860
K2GNC •..... 31 24 10 3.216

DELAWARE
W3NNK 1l2 38 7 10.336

MARYLAND
W31N 264 60 16 40.800
W3GN 174 40 5 14,880
W3FA ...••••. •• 44 20 3 1,920
W3FSP 21 11 2 550

PENNSYlVANIA
W3AJ S ••......133 32 4 9,024
W3WGH •..... 111 35 6 8,890
W3QOR •..... 75 28 5 4.872

ALABAMA
W4AUP ••_ •.. 21 14 3 650

RORIDA
WA4PXP •..••.261 63 15 42.966
WA40RU ._.11 7 39 11 12,970
K4SHG _ 124 41 8 12.792
W4DFU _ 74 32 6 5.760

GEORGIA
W6LQI/ 4 •... 3. 24 • 2.016

KENTUCKY
W4YOK 85 33 2 5,610

NORTH CAROLINA
W4TM R 120 42 5 11.340

SOUTH CAROLINA
K40BY •••••••.150 47 10 17.108

TENNESSEE
W4HVY •.••••••115 41 7 11.070
W4UO •....•.. 85 32 4 5,952
W40QA •..... 56 23 2 2,760

VIRGINIA
WA4RGH ....100 34 8 8,636
W4ZM •••••••• 91 32 4 6,0 16
W4 KM S ••.•.. 23 12 2 552

ARKANSAS
WA5PGZ ••••.• 3 3 1
WA5R EU 2 2 1

LOUISIANA
K5TFG •.•.....194 52 12 24.752

MISSISSIPPI
W5RUB _ ••153 48 7 16.992
K5MZU •....... 80 27 2 4.320

NEW MEXICO
W5RSZ __•..159 45 6
W5LT •.__.•..133 43 4
K5MAT _ ••__ 71 33 4
W5RE _ ._. 9 8 1

OKLAHOMA
WA5lKN •.•• 56 22 1 2,464
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Here is Gu ri, VE3BMV, a newcomer to the band on
this side of the Atlantic. He has been in contest
before, though, as O K3BU. He was in extreme

e astern O K land.

ABD last yea r?-f"d .) W 6AMO: Tha nks for anothe r F B
Contest . It 's always a pleasure. I worked a total of 26
W6 stations actively working in the test. How many logs
from W6 will you receive? Probably no more than 7 or
8. ( You're wro ng, Ken. Received 14 but that is still very
poor when there was a tota l of 69 W/K6s on-c-ed.)

W A 7ILC: Terrific fun! And the DX (W9UC W/ H KO,
KV4 FZ, W4BRB/VP7 ) was beyond wildest expectations .
Did it a ll wit h a iii ole Ranger. Only east coast sigs heard
were KIP8W, W31N, WA4PXP, W4YWX. CU next
year! K 7N EQ: So excited about KH 6 QSO I missed send­
ing 041 to next station worked . Fell out of my chai r when
KV4FZ called me. M aybe someday will hear Europe.
W 7DY: Condx were fairly good alt hough no stat ions
north of the Mason-Dixon Line and east of Ohio were
ever heard. I thin k that this is my la st year to play in the
contests si nce I am amused by earni ng multipliers and not
at all by the gross number of contacts. W 7IWU : Poor
antenna . J ust a 180' lw series tuned . W 7GBL: Used 2 off­
center-fed Hertz a ntennas one being 250' long and 60'
high , the other 66' long a nd 50' high.

K8SJU: When I took Julius, K8HKR, to the .ai rport for
his trip to Sa n And res fo r the contest, he looked neat and
clean cut, suit, tie, shaved, etc. W hen I picked him up,
no tie, no shave plus quite a bit browner. Seems he had
a lot o f fun but everytime except once someone else was
at the operat ing position at HKO when I QSOd them .
Where, oh where, was Julius? He claims he is goi ng back
next yea r a nd is trying to get me to go along. P.S .: I have
a n XYL; he doesn't. K8CCV: Saddest story. Rig blew
up, antenna fell down, receiver acted up, clock slow­
started test I hour late-and power line noise. Whew!
K8BYI: Well, here we are again t rying to win the state
of Michigan! Bo y, this yea r we had a pretty bad mess of
QRN. Heard a lot of OX but fewer states, Don 't think
we did very good-too little multiplier.

W 9DY: Condx especi ally good the 1st nite. Our location
a bit noisy so we couldn't alway s copy as far as we could
transmit . Worked everything we could hear but u nfortu­
nately no Europeans were heard, Suggest clarification o n
ho w many mutupuers a KH6 o r KL7 would merit.
W 9AML/ 9: Please publish the Central Illino is Radio
Club's thanks to the operators who braved the zero a nd
sub-zero at o ur tower site for 30 hour coverag e in the
contest. W9DL: Q RN the 2d nite deafening and frustrat­
ing. Never heard a European station. Heard 3 stations
sending numbers to HR2HH at the sa me time. Worked
all States except KL7. W9PN E : Best OX heard: G 3SEO,
KH61J. Best worked, PYIMGF. K 9IFO: Condx were fa ir
to poor here. Antenna was a 45' vertica l which wasn 't
quite as good as the 1/2 wave Windom I had last yea r.

Wf/NFL : Biggest thrills , working PYIMGF and KH61J
for State ';;46. Disappointments : I missed 9Y4NN a nd
worked o nly 6 Wis. I just couldn't hear them whereas
west coast, Flori da and signals from VP7, HKO , YV,
KV4, etc . were F B. W A"rVD/(4: l st nile at 4 P.M.
local ti me was ready to set up gear under big tower .
Completely ho mebrewed a commercial rig for 160 in 5
hours, Got late sta rt . W¢~FL conti nued to hold lead .
Signals on long haul (exce pt Eu ro pe) were VY F B o n
BC tower. W4BRB/VP7 peaked 599 plus 20 o nce.
Worked 1st K H6 ( K H61J) on 160. Wi sh we could have
contest few weekends p rior when had openi ng to Eu .
Hea rd G M3 YC P o n s.s.b. then ! W¢II : I might ask, where
were the \V I 's. W2's and V E's? I guess they were there
but buried under the W8 a nd W9 sigs on the low end
W hat a QRM situation . Even the 75A·2 with the 500 cycle
fi lter couldn 't seem to dig them o ut.

Canada

VOIFB: QRN very severe. Called many W / K statio ns.
Didn't even work my own country . My lowest score yet.
VE IAS/ : Always enjoy a CQ WW Contest . Heard
ZD9BM, ZD8AY, W9UCW/HKO, YVIOB, P Y2 BJH,
KV4FZ and W4BRB/VP7. VEIZZ: Heard Z08AY .
VElIL: Contest started well but had considerable t rouble
with rig and finally called it quits . Was surprised at great
big signal that W9UCW/ H KO was putting in here . Also
heard VP2 and, of course KV4FZ. W orked VP7 for a
new o ne. Rig here runs 18 watts to a 90' end fed antenna.
VEl B.lfV: When I received log fo rms from you I couldn't
resist so o rdered xtal for 160 fo r my Yaesu FTDX-400
a nd modified it . Plea sed to work fine DX stations
especiall y H KO. Sorry I didn't get TF, HR , P Y, PJ
whi ch I heard . Finally got KV4F Z. In 1969 I called him
2 ho urs. He was 589 in O KJ land. (Yuri is ex..()K3BU
and was very active o ver there on 160-t'd. ) . VElDU:
Condx sure left much to be desired . We had our 2d
blizza rd of the week on that F riday nit e with winds up
to 60 mph a nd low tempe ratures. London, Ontario had
a very rough week with about 2' of snow a nd drifts all
over the place. Rig conked out o n me about 0215Z.
VE5XU (t'x. V £2UQ): Great to be back on 160. No
east coast heard but 3 nites la ter band wide o pe n to east!
V£5Q B: I had a lot of fun in the contest a nd am already
looking forwa rd to next one. Enjoy a mateur radio more
than most hams since I'm p hysically handicapped. I'm
a vict im of multiple sclerosis. I didn't take part in the
contest with idea of winning but rather to give points to
the stations as I hea rd them. V£5 UJ : Ba nd condx not
quite what they've been othe r years. Didn't hear much
fro m the east coast . VE6.\tC : My lsi 160 c .w. contest in
Canada. (ex-GJLXG). Band wa s o nly o pe n from about
04 to 09 GM T. VE7A K I : Enjoyed the contest as usual.
Receiving condx quite good, noise level very low and
heard lots of OX but couldn't raise many outside of
local W6/W7. Even a n easy one like WOAIH couldn't
hear me-hi ! VE7I1Q : Managed to get the in vert ed Vee
up in ti me and worked my first KH6's o n 160--4 o f them
-and got good reports wit h my 25 watt s. Heard two
lA's but couldn't raise them with my QRP. It was just
before su nrise here a nd my a ntenna not in the best
direction. M aybe next year! Many thanks for a very
interesti ng contest. VE80K: Day before contest was
warmest day to put up a ntenna--only 40 be low. W as it
worth it ? Heard WJ BB, KIP BW, KH61J a nd many
Texas and California stations loud a nd clear but couldn't
get thru the QRM . Had to work 2d nite. Sorry for o nly
6 contacts, ( Don't apologize at a ll. Terry. We were
delighted to have VES on for the lst time a nd hope you'll
be wit h us agai n in '72,~d.) .

ox DX DX ox OX OX
ZD8A Y: Many thanks for sending me the contest log
sheets. They arrived the day before the contest (29
J anuary) a fter forwarding fr om U . K . Last year I was
on as GW3UPK. Condx during this yea r 's contest were
disappointing as a few days earlier I. had worked G,

[Continued on page 86]
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Accessories available to accom­
modate specific requi rements

Continuous coverage
10 kHz to 30 MHz

Digital Synthesizer frequency
control

Frequency displayed to 100 Hz

All solid state

AM, SSB, CW, RTTY, ISB

Series balanced gate
blanker

Rack or desk mount

Price $2195.00

•norse

SPECI FICATIONS • Frequency Range; 10 kHz to 30.0 MHz.
• Mod•• 01 Operati on : USB , LSB. CW, RTTY. AM, ISB. • Fr••
queney Ru doul : Compte te to 100 Hz on six NIXIE lubes. • Fr. ·
quaney Selection : 10 MHz, 1 MHz, 0.1 MHz switch selected; 0 to
0.1 MHz continuously variable . - Frequency Slablllty : Drift does
not exceed 150 Hz in 8ny 15 minute period with a temperature
change of 70 C per hour over 8 range 01 ()O to 4()O C. • Sansl·
IIvlty : Less than 0.5 microvolt fo r 10 dB SINAD 81 2.4 kHz SSB
mode ; Less than 1.0 microvolt lor 10 dB SINAD at 6 kHz AM
mode . • Image ReJection : Grealer than 70 dB relative to 1 micro­
volt. • Block ing : Greeter than 100 dB re lative to 1 microvolt.
• Cro.. Modula tion : Greater than 90 dB relati ve to 1 microvo lt.
• Intermodulatlon : Greater than 80 dB relative to 1 microvol t.
• Opposite Sideband Suppression: Grealer than 60 db at 500
Hz Into the opposite sideband. • I. F. Bandwidth: 6 kHz. 2.4 kHz,
1.2 kHz. 0.4 kHz: Selectivity @ -6 dB: 6 kHz, 2.4 kHz, 1.2 kHz,
0.4 kHz ; @ - 60 dB: 11 .5 kHz, 4.3 kHz, 2.4 kHz, 0.8 kHz ; Optional
tllters ava ilable tor other bandwidths. • I.F. Outp uts: 50 millivolts
Into 50 ohms at tst I.F.; 5.05 MHz and 2nd I.F. 50 kHz. • Au lo·
maUc Gain Control: Aud io Outpul rises less than 3 dB tor RF In­
pul change of 1 microvolt to 100 millivolts ; Attack time 100
microseconds ; Rele ase lime 750 milliseconds (Slow AGel, 25
milliseconds (Fast AGe). • Antenna Input Impedance: 10 kHz to
500 kHz, 1000 ohms; 500 kHz to 30 MHz, 50 ohms. • Au dio Oul­
put : 3 watts 8t 5% maximum distortion into 3.2 ohm load; 1 volt
Into 600 ohm output line; 3.2 ohm unbalanced and two 600 ohm
ba lanced outputs : ISB output Is one ot the two 600 ohm ba lanced
outputs. • Audio Hum and Nol.e: Greater than 60 dB below rated
output. • BFO: Derived trom standard clock or vari able over a=3 kHz range from trent panel. • Power Requirements; 115/230
volts e 10%" sing le phase 50....20 Hz 15 watts ; 12 or 24 VOC
supply cpucnet . • Dimensions: 5.25 In. H x 19 In. W x 15 In. 0 ,
(13.3 cm H x 48 em W x 38 cm 0). • Weight: 17 Ibs (7.7 kg) .

TED HENRY (W6 UOU) BOB HENRY (W0 ARA) WALT HENRY (W6ZN)

EASY FINANCING . 10 % DOWN OR TRADE-IN DOWN . NO FINANCE' CHARGE IF PAID IN 90
DAYS . GOOD RECONDITIONED EQUIPMENT . Nearly all makes & models. Our recond itioned
equipment carries a 15 day trial , 90 day warranty and may be traded back with in 90 days for fu ll
credit toward the purchase of NEW equipment. Write for bu llet in. Export inquiries invi ted.

11240 W. Olympic Blvd., Los Angeles, Cal if. 90064
213/477-6701

931N. Euclid, Anaheim. Calif. 92801 714/772-9200
Butler, Missouri 64730 816/679 -3127

" World's Larg est Distributor 01 Amateur Radio E qu ipmen t"
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FLASH!

5.5.8. ox
156 .wA3LRJ
157 W90KL
158 W4G1W
159 W4FUM

The CO OX Award Program
C.W. OX

68 W3QDV

152 G5GH
153 DJ2UU
154 W~SQD

155 .IIAA

66 WA2HZR
67 WA3CSF

Comment on Country and Prefix Status
There arc ofte n questions regarding coun­

try status for the CQ OX Awards and for
prefixes on the WPX A wards. In a poll of
the CQ OX Committee several years ago it
was felt that CQ should use the ARRL
Country List fo r its awards to encou rage
uniformity in the definit ion of a country.
Since th at time many OXers say that they
can not take pride in a QSO with a "sandbar"
such as Blenheim or Geyser Reef, even
though the operator experie nced grea t risk
to provide a multi tude of contacts. At the
same time others fee l that ne w countries
provide the old time OXer a spark of life for
OXCC, and OX activi ty is always better when
importa nt OXped itions are taking place.

If one looks at the OXCC list carefully and
has followed OXing seriously for a number
of years it is easy to see that "The List" is a
complex document embodying polit ics, hu­
man natu re and geography. Questions such
as a spli t of the Germanys, the status of Zan-

CO OX Endorsements
CWo WIlSFU-250. WA2HZR-28 MHz.
SSB: IlAA - 300, K9LUI - 275, K~WWX,

W4FUM-250, K6SSN-200, WA2FLA
- 150, WA2FLA, DJ2UU, W90 KL,
W4G1W-28 MHz.

Complete rules for the CQ DX Award Pro­
gram may be fou.nd ~n pg. 58 of the January,
1971 Issue. Application blanks and copies of
the rules may be obtained by sending a self­
addressed, stamped envelope to the Award
Manager, P.O. Box 1271 , Covina, Cal. 91722,
or to the DX Editor.

The FCC has received notice from Ca m­
bodia that pending govern me nt approval
and IT U notificat ion, there would be no
objec tion to co mmunication between
XU IAA at Phnom penh and US amateurs.

62 • CQ • December, 1911

A FTER several years of endeavor, CQ O X
Editor K4IlF has asked for a month off, so
your WPX/ OX Award Manager will try to
gene ra te a column as interesting as those
from John . As A ward Man ager man y compli­
ments are received on the fine CQ OX column
and the O X frate rn ity is fortunate to have the
talent of Mr. Attaway.

As th is issue arrives, the CQ WW Phone
Contest will be past history, with CQ OX
Editor John recuperating fro m operation at
VP5 JA while Assistant OX Editor Jer ry
hopes to be res ting fro m effort in 6Y5 land.
Hopefull y conditions will be exce llen t for a
big CQ WW C. W. Contest, Judging fro m
summer and early fall condi tions 20 and 40
mete rs will have to bear the brunt of heavy
activity wit h the decline of sunspots and the
28 and 21 mc bands. Those working on 5
Band OXCC should have a good winter on 7
and 3.5 me and even 160 Meters.

John, YB~AAH ond Joy, W6FAY meet in Djekcrtc
ea rlier this year. Jay will be remembered for his
W6FAY/ KP6 ond KP6AZ octivity of the mid sixties.

· P.O. Box 127 1, Covina, Calif. 91722

BY JERRY HAGEN,* WA6GLD
ASSISTANT DX EDITOR
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zibar and unclaimed or multi-claimed terri­
tory can generate much thought. About the
o nly OXCC ad mi nistration changes th at
could be made easily are those of th e follow­
ing type :

I. 0 0 not credit "Country Status" to any
un-claimed territory.

2. Make the 500 mile water separation
retro-active to all countries on the OXCC
list. (At present 250 miles is the separation
requirement for a country of the same ad­
ministration which was on the country list
before May I, 1963. This might eliminate
several long-time countries, however the limit
would be uniform for all countries on the
list. )

At this time there is no plan for CQ to
publish its own country list as it is fe lt that
the O XCC Advisory Committee should take
this action if desired by DXers.

Believe it or not, the definition of a prefix
is almost as difficult as that of a country! The
basic prefix criteria is that the first 2 or 3
charac ters of the call constitute the prefix. In
cases where there is no nu mber th e prefix
consists of the fi rst two letters and a zero.
T hus, the call RA EM becomes RA~ and
UPOL- 12 is a UPII. Portable designators
such as M , 1MM, I P wh ich arc not issued to

The WAZ Program
5.5.B. WAZ

907.. WB9BGS 9t2 WA3IUV
908 0H2BAD 913.. W9HJ
909 JA3LUK 914 WA3HGV
910 JAIHRQ 915 SP5BB
91l......I1YV

C.W.-Phon e WAZ
3148 DK3QJ 3249 JAIDQT
3239 W9KYZ 3250 3B7DA
3240 WA9VGY 3251 WA4FFW
3241.. 0H2BR 3252 K6HCL
3242 PJ2VD 3253 0KIAMB
3243.. W8MJE 3254 0KIAPV
3244 W8FAW 3255 0K2BMF
3245 W3NNK 3256 SP8CNR
3246 WA3HRV 3257 SP8ARK
3247 V02GD 3258 G3TOK
3248 K9PQG 3259 PY6FI

Phone WAZ
465 ......WIDO

Co mplete WAZ rules are shown on pgs.
64-66 of the June, 1970 issue of CQ. Applica­
tion blanks and reprints of the rules may be
obtained by sending a self-addressed, stamped
envelope to DX Editor. P.O. Box 205. Winter
Haven, Fla. 33880.

The West's fore most QSl Manager is Rubin ,
WA6AHF with a ssista nce from XYL Ferne. QSl's for
sixteen stations ore currently handled with Ferne

collecting the stamps of all kindsl

a country by the IT U are ignored for WPX.
Thus HP9FC/ MM counts for an HP9 and
ZL3PO/ C counts as a ZL3 . Rule 4 states that
a portable call would count only if it is the
normal call fo r the area. Thus WF 3IEC/ 4
counts for a W4 as WF4 is not the normal
call for the fo urth area! Within a call area a
call such as WS 2JRA / 2 is counted as WS2 as
it was issued for th at area. Sounds confusing
- well it confuses the WPX M anager at
times! Any questions will be gladly answered
when an s.a.s.e, is enclosed.

DXing from California
In the coming year it is hoped to have a

brief syno psis of DXing from some of the
various areas o f th e USA and possibly from
Europe. For this task we will enlist the help
of yo ur CQ OX Advisory Comm ittee mem­
bers.

Although DXing from California can be
considered as good, the W6 has the inherent
disad vantage of being the least rare sta te and
call area. Activity in the G reater San Fran­
cisco and Los Angeles areas provide stiff
local competition and QRM. For the most

Julio, CR48C is active on all 5 bands with this fine
layout and a TH-6 rriband Beam. Julio is also

known as a good QSlerl
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WPX Honor Roll
The WPX Honor Roll is based on confirmed
current prefixes which are submitted by sep­
arate application in strict conformance with
the CQ Master Prefix List. Scores are based
on the current prefix total regardless of an
operators all-time prefix count.

W40PM
VE3GCO
W8LY
W9WHM
DJ7CX
KISHN
W3PVZ
DLlMD
W8ROC
ON4QX
caoo
16SF
W41C
YUIAG
WllAUB
CT I LN
W4BQY
KIIBLT
K8UDJ
WA6MWG
W4C RW
WA5LOB
PY4Ap
SM7TV
WA6EPQ

W40l' M
W4NJF
DL90H
HP1JC
W9DWQ
K2POA

MIXED
Joe Hiller 1100
Garry Hammond 825
Michael Bakos 822
John R. Leary 811
Leonhard Poelt 808
Chuck Banta 808
Joseph M. Olnick 802
Heribert Rechl 794
Frederick Riecks 781
Bob Berge 778
D.A.G. Edwards 773
Serafino Franchi 757
George Mack 757
D' B .Jura orosrc 754
Hill Bergmann 752
Paulo J . S. Coelho Vieira 749
G. B. Fisher 741
Frank Cahoy 733
Charles Hutchinson 712
John Billon 708
Robert Sommer 701
James Edwards 699
"Bill" Marra 685
Boris Goransson 674
Larry Brockmann 663

SSB
Joe Hiller 1025
Gay E. Milius 882
Karl Muller 783
Juan G . Chen 750
Edward A. Goodbout 741
Arthur B. Johnson 733

18KDB
IllAMU
W41C
WA5LOB
G3DO
KISHN
W~YDB

F2MO
W3DJZ

W40PM
W8KPL
W8LY
VK3AHQ
W2HO
DLlQT
W2AIW
o 4QX
OK2DB
DJ7CX
WB2FMK
W9FD
W41 C
K1SHN
G2GM
YU1AG
16SF
V01AW
VE40X

CTII'K
CTILN
W9WHM
G3DO
PMSNG
CX2CN
W3DJZ
16SF
OE2EGL

SSB
Giampaolo Nucciotti 718
Alfonso Porretta 715
George A. Mack 702
James D. Edwards 692
D.A.G. Edwards 680
Chuck Banta 679
Bill Higgins 671
Michel Dort 632
Arden B. Hopple 620

CW
Joe Hiller 900
William W. Simpson 853
Michael A. Bakos 837
Henry Denver 809
W. Vollkommer 802
Helmut Baumert 780
Charles W. Rogers 776
Bob Berge 750
Jaroslav Dufka 693
Leonard Poelt 680
Robert J. Rasche 680
W. W. Johler 680
George A. Mac 662
Chuck Banta 653
F. D. Cawley 647
Djura Borosic 636
Serafino Franchi 622
Clarence Mitchell 605
D. E. McVittie 600

"/lONE
Manoel F. DeAlmeida 894
John R. Leary 8 13
D. A . G. Edwards 761
Gerrit Mulder 754
Paulo J. S. Coelho Vieira 710
Samuel Barreiro 666
Arden B. Hopple 654
Serafino Franchi 635
Eugene Goffriller 601

pa r t, nota ble OXe rs are active m embers of
the South ern a nd Northern California DX
C lubs which have regular m onthly m eetings
with good tu rn-outs.

This trcprecl QTH belongs to Clay, HSIABU who
has just received his third WAZ on 2XSSB after
qualifying as XW8AS and KH6FBJ. Clay is also VP

of the Society of Thai Amateur Radio.
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W 6's a lso have Ih e repu tation o f having
big beams and kilowatts, w hich in th is edi tors
opinion is somewhat exaggerated. However.
due to propagation conditions bei ng m o re
difficult to Europe than a nywhere e lse o n the
mainland, the la rge antennas an d 2 kw P EP
rigs are probably m ore popular than in other
areas of the U .S. The serious country hunter
in W6-land probably has a single-band 20­
meter beam of 4 elements or larger. The H y­
Gain 204BA is probably the m o st popular
model, wi th many 4 a nd 5 element home­
b rew yagi's made of irrigatio n alum inu m
tubing which is avai lable due to the semi­
arid climate. Those interested in multi-band
activi ty arc p robably split between H y-G ain
T H -60 X triband ers or Triband 3 a nd 4 ele­
men t q uads. As there is little icing problem
in the state, q uads a re in creasing in popular­
it y. There a re seve ral stations with multi­
to wer contest insta llat io ns such as K 6EBB



and W 6VSS as well as W6RR's a nd K 6AHV's
yagi's for all bands 40 through 10 meters. And
of course the reknown rhombic farm of
W 6AM . The largest W6 antenna would prob­
ably rate as a toss-up between WA6ZZK's 12­
clement 20-meter yagi on a 156' boom and
W6VSS's 5-element 40-meter bea m o n a 100
foo t boom. The W6 DXer also prides himself
fo r snappy operation and H onor Roll opera­
to rs suc h as W 6TZD. W6WX. K6 EV, and
K6Y RA have reached the top with mod est
triband insta llat ions .

Most DXers consider the path over the
nort h pole as the most difficult to work regu­
la rly and Californians are no exception. T he
great circle map centered on Los Angeles
show s M 1'4 . VQ9 and the Scandanavian
areas to the north. ZS directly cast. the
Eastern Pacifi c sou th , and Pe rt h. Aust ra lia
di rectly west. Most W 6's consider the mid­
east and Ind ian Ocean as the most difficult
areas to wo -k on all bands. however the 20­
meter long path is very consistent to this area
in the winter month s.

Below is an examination of propagation
cond itions by band. Keep in mind that the
stale is over 1000 miles long and there is over
1/2 hour in sunrise/sunset variances between
Northern and Southern California which
sligh tly cha nges the times of openings.

10 & / 5 M eters-s-The difficult a rea from
W6 land is Zone 21. 22 a nd 39 a reas wh ich
arc over the north pole. Only during the high
sunspot activity of 1969 were conditions open
to these areas regularly. During the early
su mmer months of '67. '68. '69 and '70 sev­
era l lo ng path openings to Zone 37, 38 and
39 were noted about 05 00-0600 GM T (2200
hours Loca l ) . In 1969 the 2 1 mc band was
open to Europe during \ \'6 morning hours
almost the entire year. with openings in local
evening time during the spring and summer
months. During the su nspot low o f the mid
'60's the most consistent propagation was to
VK. South America and the Ca rib bean. It
was vir tually impossible to work Europe on
28 mc during this time period.

20 AleUTs-Conditions on 20 meters arc
iimi la r to those noted for 15 and 10 how­
ever the predominance of long path openings

akc this band more complex to analyze.
enerally spea king. highe r sunspot activi ty
rodueed more long path openings. During
he higher sunspot years the 1500 GMT (7
.M. ) LP openings to Europe and the rnideast

"ere in evidence around the year. however.

John, K3AFO lI.l visits John, SV\IWOO in Athens.
(Pholo vio K3AFO.l

this opening limited to wintertime months
duri ng su nspot lows. The beam head ing for
this o pening is over New Zealand which gives

ICon tinued on page 88)

The WPX Program

5.5.B. WPX
637 W9KDX 640 tSIAEW
638 W8UMR 641 ZLlBDW
639 .11 AA

C.W. WPX
1121......SP9ABE 1122......SP8CNR

Mixed WPX
299......W4HHN 300......DL7GK

VPX
37......SM4-3 964

WPX Endorsements
S.S.II.: W40PM - 1100. W9D WQ - 800.

I IAA- 650. W8G KM. VOIAW. CT ILN
- 600. K2POA. CR7tK. W6ZC - 450.
KC6WS. WA61NK - 350. W4WWD.
GHLV - 300_ WB6KG G - 250.

C.W.: DJ7CX -700. K7ABV. W8UMR­
650. OK3BT, DBLR - 450, VEl MF.
W6CLM. SP9ABE-400. WAICYT-350.

MIX ED: DJ7CX-800. CTi LN. W8U~I R-

750. K8 UD), PY4AP- 700.
PIIO:-;E: CTI LN- 700. W4WSF- 550.
80 vtet ers: CTI LN. K8UD), SP9ABE.
40 ~Iet ers: K8UDJ . DJ7CX.
20 Meters: W4WSF. K8UD),
15 :\Ieters: W4CRW. KFUD),
to Meters: DJ7CX.
Africa: K8UDJ.
Asia: W8UMR, K8UD),
Europe: DK2BM. ISIA EW.
North America: W4CRW. DJ7CX.
Oceania: W8UMR. K8UD), WA6TAX.
So uth Arue ricat K20LG. K8UDJ.

Co mplete rules for \VPX . WPNX, and
VPX may be found on pgs. 66-67 of the June.
1970 issue. Appl ication blank s and reprints
of the rule s may be obtained by se nding a
self-addressed. stamped envelope to Award
Manager. P.O. Box 1271 . Covina. Cal. 91722_
or to the DX Editor.
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for the most advanced antennas under the sun!

• Maximum power input 1 kw AM ;
4 kw PEP

• Wind load 99.8 Ibs. at 80 MPH
• Surface area 3.9 sq. It.

Improves transfer of energy to the antenna;
elim inates stray RF ; improves pattern and FIB
ratio. $14.95

HY-GAIN t2mwJillill
NDER

FERRITE BALUN MODEL BN-86

HY-GAIN ElECTRONICS CORPORATION

• 10 db forward gain
. 28 db FIB ratio
• Less than 1.05:1 SWR

at resonance
• Feeds with 52 ohm coax

... a
t iger

on
20 meters

The best antenna 01 its type on the market. Four wide spaced elements
(the longest 36'6" ) on a 26' boom along with Hy-Gain's exc lusive Beta
Match produce a high performance OX beam for phone or CW across the
entire 20 meter band .

P.o . Box 5407 ·FL. Lin coln, Nebraska 68505

The 204BA Monobander is ruggedly bu ilt to insure mechanical as well as
electrical reliabi lity, yet light enough to mount on a lightweight tower.
(Recommended rotator: Hy-Gain's new Roto-Brake 400.) Construction
features inc lude taper swaged slotted tUbing with full circumference
clamps: tiltable cast aluminum boom-to-mast clamp: heavy gauge ma­
chine formed element· to-boom brackets: boom 2" 00; mast diameters
Irom l Y2" to 2Y2" ; wind survival up to 100 MPH. Shipping weight 51 pounds.

See the best distributor under the sun ...the one who handles the Hy-Gain
204BA Monobander.

Model 204BA (4-element, 20 meters) $1 49.95
Model 203BA (3-elemenl. 20 meters) $1 39.95
Model 153BA (3-element, 15 meters) $ 69.95
Model103BA (3-element, 10 meters) $ 54.95
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LAST MINUTE FORECAST
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Propagation

(

BY GEORGE JACOBS,'" W3ASK

A CCORDI:-OG to daily observat ions made of
the sun at the Zurich Solar Observatory. a
monthly mean sunspot number of 60 was re­
ported for August. 197 1. This results in a
...moothcd fu nning sunspo t num ber of 76. cen­
tered on February, 1971.

The solar cycle co ntinues to decl ine at a rc la­
lively rapid rat e. Th is month's propaga tion fo re­
cast is based o n a predicted smoothed sunspo t
nu mbe r of 54. cente red o n December. t 971 .
Last yea r at this time the so la r index was 82.

Solar activity has now declined 10 a point
where some not iceable changes will take place
in DX openings during this winter season. when
compared to past winter sea ..ons Juring: periods
of 1110rc intense solar activity .

Fo r example :
F-Iaycr DX o penings on 6 meters arc now very
unlikely
Fewer DX openings will be possible on 10
meters
DX o peni ngs o n 20 meters during the hours
of dark ne ss wilt be reduced co nsiderably
Co nd itio ns will im prove for DX openings dur­
ing the n ightt ime hours on -to. 80 and 160
meters.
D ur ing. December. the 10 meter band should

open an hour or so a fte r sunr ise. peaking on
signals from a n easter-ly direction before noon;
fro III a southerly direction during the afternoon
hou rs: and fro m a westerly direct ion du ring the
lat e a fte rnoon and early evening hours.

Excell ent ope nings a rc ex pected on the 15
meter band. to one area of the world o r a nother.
from shor tly after sunr ise th rough the ea rly
evening hours. This should be the optimum band
for DX openings during much o f the daylight
period.

G ood-to-excellen t D X propagation conditions
arc forecast for 20 meters during December.
Opening at sunrise. the band is expected to
rema in open to one a rea of the world or ano ther
through the dayligh t hours and into the carly
even ing , To so me areas o f the world , 20 meters
may remain o pen Juring many o f the hours
o f da rkness as well. DX propagation cond itions

* 1130 7 Clara Street. Silver Spri ng, Md. 20902

Ho w To USE TIIESE CIIARTS
The following is a n exnlanettoe of the symbols

shown a bove , and in stru~tionll (or the use of the
CQ prcnaeatton predict ions :

I -Enter Propagation Charta on follow in g paa-ea
under a pprop ri a t e band a nd distan~e or Keo Kraph­
ical aree, columns. Read predicted times o f band
open inKII a t tntereeeucn of bot h columna.

2 -FollowinR' each predicted ti me o f band open in a­
is .II (ort:ea llt ratin K whteb Indicates the rela tive
num ber of days the band is expected to open durin g
each month of the Iorccns t period. The h iKher the
ratin g, the m ore frequent. t h e opening, A S follows:
(4) band open m ore tha n 22 da ys eaeh m onth: (1I)
between 14 a nd 22 dnys ; (2) bet ween 8 a nd 13 d"ys:
0 ) less th a n 7 da ys .

O n the "Shor t-Sk fp" Chart w here two numera ls
are shown with in a etnete set of parenthesis , the
first app lit"s to t h e shorter dlstanee for wh ich t h e
fo rec as t is made, and the second to t he g reater dte­
renee. N ote t he forecast rating for later ue e.

S-With the for eca llt rating noted above, s tar t
with the numbers in eereatbeee a t the top of the
"Last Minute Foreca st" appea rtn g- above, R ead
down the table fo r n day-to-day fcreea et of p ropa­
ga t ion conditlona in terms of A bove Normal (W W V
ratinsc hlaher than 6) : N ormal (W W V ratin g 6-6) :
Below Normal (WW V rating 4): Distu rbed (W W V
raUn/( lells than 4) . The lette r symbols (A -E )
deeertbe reception conditjona (si gnal Quality, nctee
and fad in K levels) ex pected (or each day of the
m on th and have the follow in g meaning: (A-va:.
c eflen t open ing with etron g-, Ilteady IlIKnRls : B ­
good open ing. moderately et ron e signals, little
fadinK a nd noise: C-(a ir openin g, Ill gnalll fluctu­
a ti nK between m oderately strong and weak : D-poor
opent rur , Algnalll gene ra lly w ea k an d considerable
fa d in K a nd noise: E c-p oor- open ing. o r n on e at all,

4-Th lll m onth 's D X P ropceeuon Charta a re baaed
u pon a transmitter power of 250 watt8 e.w. : 1 k w
p .e .p , 1l,Il.b.• o r 1000 wattll d .s.b., into a d ipole an,
t enna A Quarter-wave above ground on 160 and 80
m ete rs a half-wave above ground on ..0 and 20
m eters. and a wave-length above ground on 15 and
10 meter e. F or each 10 db gain above these refer­
e nce levels, rece ntion quality show n in the "Lallt
~linut t' Forecast " will im prove b)· one level : (or
each 10 db loss, reee pthm will become poore r b)' one
IE'\,t·J.

5- l.ocnl Standard 'I' Ime (or these nredicttone ill
bf\st'fl on t he 2.t . hou r erstem .

fi - The Easter-n USA Chart can be used in the I ,
2, 3, 4 , 8, KP.t , K G-I nnd KV.s a m ateur- cnll a reaM:
The Central US A Chart in the 5, 9, find 0 arE'RS,
and the western USA Chnrt in the 6 a n d 7 areas.
The> c hf\rlli a re \·;t lid f rom Dt'C. 1.••• 1971 t h rougb
1'\ ·10, I ... . 1972 a m l ;trl' Tlr "Tm r t"C1 from lI !1ic fJ rOII;t.
R"Rtion da ta published m on t h ly by the I netttute F or
'Telecomm u n lcntlon Se tenees of t he U.S. Dept, o(
Commerc.. , Bo u lde r , Colorado.

should be optimum o n this band during and
short ly a fter local sunrise, and again during the
late afternoon and ea r ly evening hours,

O X propaga tion conditions o n the lower fre­
quency a mateu r bands should improve consid­
erab ly dur ing December and the winter months.
Stat ic levels sho uld be a t seaso nally low values.
and signa l levels a re expected to be stronger
than at any other time of the year. DX openings
on -to meters should begin during the late after-

Decembe r, 1971 • CQ • 67



E ASTERN USA TO :

° P n '<!l ct ed ti m es of 80 meter openings. O pe ni ng s on
160 meter-s are a lso like ly to occur du r ing those t im es
when 80 mete r openf n ga are shown with a fo recas t
r a ting of (2) . or h tghc r,

December 15, 19 7 l-February 15, 1~72

Time Zone : EST (24-Hour T ime )

tion Charts valid from December 15, 1971
th rou gh Febru ary 15, 1972. Short-skip Propa­
gation C harts for use during December appeared
in last month 's column.

T he Edito r o f this column would like to take
this oppo rtunity to extend his warmest wishes
to everyone, eve rywhe re, for a Merry Christmas
and a very Happy N ew Year.

73, George, W3ASK.

10 15 '" },0 /80
.\1 ,.It' , 'II M e te rs M eta ll M t' l e r ll

w ester n OR-09 (1) 07-08 (1) 05-06 (1) 14-16 (1)
& Central 09-10 (2) 08-09 (3) 06-07 (2) 16-17 (2)
Euro pe & 10-t 2 (1) 09-11 (4) 07-09 (4) 17-19 (3)
North 11-12 (3) os-u (2) 19-00 (4)
Africa 12-13 (2) 11-13 (3) 00-03 (3)

13-15 (I ) 13-14 W 03-04 (~)

14-11. (3) 04-05 (I)
1;'1-17 (2) 17-19 (1) 0
17-19 (1) 19-20 (2) °

20-02 (3)°
02-03 (2) 0
03-04 (1) 0

Northern 08-11 (1) 07-08 (I) 05-07 (I ) 16-19 (1 )
Europe 08-11 (2) 07-09 (3) 19-23 (2)
& Europea n ll-1 3 (1) 09-12 (2) 23-03 (1 )
USSH 12-16(1) 19-02 (1) 0

Easter-n 08-09 (1) 07-08 (l) 23-02 (1) 18-20 (I)
Mediter- 09-10 (2) 08-09 (2) 05-07 (I) 20-22 (2)
rnnea n & 10-11 (1 ) 09-10 (3) 07-09 (2) 22-00 (I)
M id.lle 10_11 (2) 09-11 (1) 20-23 (1) 0
East 11-13 (1) 11 -13 (2)

13-1ti (3)
i s - t s (2)
16_IR (1)

Western 08-09 (1) 07-08 (1) 01·03 (1) 18-22 (I)
& Central 09 -It (2) 08 -09 (2) 06-07 (1) 22-02 (2)
A f rica It -13 (3) 09- 12 (3) 07-09 (2) 02-03 (1)

13-t 4 (2) 12-14 (4) 09- 13 (1) 00-02 (1) 0
14-16 (1 ) 14-1 5 (3) 13-1ti (2)

15-16 (2) 15-17 (4)
16-17 (l) 17-1 8 (3)

18-19 (2)
19-21 (1)

East 08_10 (I) 07-t O (1) 07-13 (1) 18- 00 (I)
Afr ica 10-12 (2) 10-12 (2) 13·1 5 (2)

t 2-14 (t) 12-14 (3) 15-1 8 (3)
14-1;; (2) 18-20 (2)
15-16 (1) 20-2 1 (1)

South OR-09 (1) 07-09 (I) 06-09 (t) 18-19 (t)
Africa 09-10 (2) 09-12 (2) 12-14 (I) 19· 21 (2)

10-12 (3) 12-14 (3) 14-H. (2) 21-00 (1)
12-13 (2) 14_16 (2) 15-17 (3 ) 19-22 (1) 0
13-14 (1) 16-17 (I) 17-19 (2)

19-22 (I)
22-01 (2)
01-02 (1)

Central 08-10 (t) 08-10 (t) 06-07 (t) 06-08 (I)
& South 17-19 (1) 17-19 (1) 07-09 (2) 20 -22 (I)
A s ia 09 -12 (1)

18-22 (1)

Southeast 08-t O (t) os.n (1 ) M-07 (I) 06-08 (1)
A sia 18-20 (1 ) 17-20 (I) 07-09 (2) 20-22 (1)

09-12 (1)
19_23 (1)

• • • •

V.H .F. Ionospheric Openings
T rans-equatorial scatter, o r TE openings on 6

meters a re ex pec ted to fall o ff a bit in th e north­
ern hemisphere dur ing Decem ber, but some
openings may be possible between th e southern
hal f of the USA and South America. TE open­
ings tak e place during the ' evening ho urs, peak­
ing between approx imately 8 and II P . M . a t
the pa th m id-point.

A secondary seasonal peak in sporadic-E pro­
pagat ion is expected during December ( the
major peak occurs duri ng the summer months).
This should result in a number of good short­
skip type o penings o n the 6 meter band, between
distances o f about 800 and 1400 miles. Sporadic­
E condi tions usually peak during the early eve­
ning hours, but some o penings may occu r at
other times as well.

Two significant meteor showers a re expected
during the month, wh ich may make possible
so me meteo r-scatter type o penings on 6 meters,
and perhaps o n 2 meters as well. Geminids,
classified as a major shower, should begin o n
December 13 and last for about three days. The
shower's maximum intensity is expected to take
place at approximately 9 A. M . EST on December
14, with a meteor rate o f about 50 an hour.
Ursids, a less intense and sho rter durat ion sho w­
er. is expected December 22-23. Peak intensity
should tak e place a t about 3 A. M . EST on Decem­
be r 23, with a rate of approximately 15 meteors
an hour.

Some aurora l-type v.h.t. ionospheric openings
a re a lso likely to occur during December. espe­
cially during periods when ionospheric condi­
tions on the h .f. bands are below normal or dis­
turbed . Check the "Last Minute Forecast" at
the beginning o f th is column for the days that
are most likely to be in these categories during
the month.

This month's column conta ins DX Propaga-

noon hours, with the band o pening first to Eu­
rope and to other areas in a northeasterly direc­
tion fro m the USA. T he band is expected to
remain open to one area of the world o r ano ther
throu gh the hours o f darkness and until sho rtly
afte r sunrise, when conditions are ex pected to
peak to Oceania and to othe r a reas in a generally
southerly and wester ly direct ion.

DX conditions on 80 meters should be fa irly­
good during December. Relatively strong-signal
openings should be possible to many areas of
the world during the hours o f da rkness, with
cond itions expec ted to peak as the sun rises at
the easte rnmost terminal of a OX path.

Even the 160 meter band should have its
share of DX during December. Some openings
are likely to take place when the transm ission
path is entirely in darkness. or when part of the
path is in da rkness and the other in either twi­
light or dawn.
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I

F., 17·19 (1) 16-17 (l) 05-07 (I) 05-08 (l)
East 17·'9 (2) 07· 09 (2) 05-07 (1) -

19-20 (l) 09-11 (1)
17·19 (1)
19-22 (2)
22-00 (I)

South 12·14 (I) 10-14 (l) 0 &-07 (2) 01·02 (I )
Paci fic 14-1 6 (2) 14-16 (2) 07~09 C3} 02-04 (2)
& N ew 16.18 (I) 1&- ' 8 (3) 09-11 (2) 04 -07 (3)
Zealand 18-20 (2) 11-19 (1) 07-08 (2)

20-2 1 (l) 19-23 (2) 08-09 (l)
23..Q6 (1 ) 04-05 (1)-

05-07 (2) ·
07-08 (1) -

Aunral_ 0!}.-11 (1) 08.12 (1) 06-07 (1) Oa.-05 (1)
..I. 14).1 8 (1) U-1 6 (l) 07-09 (3) 05-07 (2)

16-20 (2) 09-10 (2) 07-09 (1)
20-21 (1) 10-14 (I) 05-08 (t)-

14-1 6 (2)
16-19 rn
19-22 (2)
22-02 (1)

Northern 07·09 (I) 07-08 (I) 02-06 (1) 17-18 (l)
& Central 09-11 (2) 08-11 (3) 06-07 (2) 18.19 (2)
South 11-14 (3) n -is (2) 07-{)9 (4) 19-21 (3)
A m e r ica 14·16 (2) 18-16 (.4) 09-11 (3) 21-04 (4)

16-18 (1) 16-17 CS) 11-1 5 (2) 04-05 (3)
7-1 8 (2) 15-17 (3) 05-06 (2)

18--20 (1) 17-19 (4) 06-07 (1)
19-21 ca} 19-20 (t)-
21·02 (2) 20-22 (2)·

22-02 (3) ·
02-04 (2) ·
04-06 (1).

Bra zil. 08-11 (1) 07-08 {n 13-14 (l) 19-21 (l)
Argenti na, 11-14 (2) 08-10 (2) 14-1 5 (2) 21-02 (2)
Chile & 14-1 6 (3) 10·12 (l) 15-17 (8) 02·05 (l)
UruR'\la y 16-17 (2) 12-14 (2) 17-19 (,f,) 21-03 rn-

17-18 (1) 14-16 (3) 19-2' (3)
1&.17 (4) 21-02 (2)
17·18 (2) 02 -06 (1 )
18-19 (1) 0&-08 (2)

08-10 (l)
MeMu rdo N il 07-10 (1 ) 17-1 9 (1) 00-05 (l)
Sound, 14-16 (1) 19-20 (2)
A n tar ct ica 1&-1 8 (2) 20-23 (3)

18-19 (I) 23-01 (2)
01·04 (I)

Time Zones: CST & MST (24-Hour Time)

CENT RAL USA TO :

10 15 '0 I,Q/80
M et eT4 Meter s M eter s M f't ers

West ern 08-09 (1) 07-08 (l) 05-07 (1) 15-17 (1)
& Southern 09-10 (2) 08-09 (2) 07· 09 (8) 17-18 (2)
Eu rope & 1 ~11 (1) 09-11 (8) 09-11 (2) 18-23 (3)
N orth 11 -12 (2) 11-18 (8) 23-02 (2)
Afr ica 12-14 (1) 18-1 5 (2) 02-03 (1)

15_17 (1) 17-20 (1) -
2 1·00 (1) 20-01 (2)-

01-02 (1) -

N orthern 08-1 0 (l) 07-08 (I) 06-07 (1) 17·19 (I)
& Cent eal 08-10 (2) 07-09 (2) 19-22 (2)
Europe & 10-12 (1) 09-11 (1) 22-01 (1 )
Europea n 11-1 2 (2) 19-00 (I) t
USSR 12-14 (l)

23-0 1 (l)
Eastern 08· 11 (1) 07-08 (1) 06-10 (1) 18-20 (1)
Medlter- 08-10 (2) 10-14 (2) 20-22 (2)
ranean & 10-12 (1) 14-16 (I) 22-23 (1)
Middle 22-01 (I) 20-22 (l) -
East
West & 08·09 (1) 07-08 (l) 06-12 (l) 18-21 (l)
Central 09-12 (2) 08-10 (2) 12-14 (2) 21-23 (2)
Africa 12-14 (l) 10-12 (3) 14-1 5 (3) 23-01 (1)

12-14 (4) 15-17 (4)
14.1 5 (3) 17-1 9 (2)
15-16 (2) 19-21 (I)
16-17 (I)

EAst 08-10 (I) 07-11 (1) 06-12 (1) 19-23 (I )
Afr ica 10-11 (2) 11-1 5 (2) 12.14 (2)

11-18 (I) 1&.17 (I) 14-17 (8)
17_18 (2)
18-20 (I)

South 08-09 (l) 07-09 (I) 07-13 (1 ) 18-19 (1)
Afr ica 09-12 (2) 09-11 (2) 13-1 5 (2) 19-21 (2)

12·13 (I ) 11·14 (3) 15-17 (3) 21·23 (I )
14-15 (2) 17-19 (2)
15-16 (I ) 19-21 (1)

23.01 (1)

(An t ral 08· 10 (1) 08-10 (1) 0&-07 (l) 06-08 (1)
& South 18-20 (I) 19-21 (1) 07-09 (2) 19-21 (l)
Asia 09-11 (I)

19·22 (l)
Southeast 08-10 (o.) 08-11 (l) 07-08 (I) 04-07 (1)
As ia 18-20 (1) 16-17 (I) 08-10 (2)

17·19 (2) 10-12 (1)
19-20 (l) 16-18 (1)

18-20 (2)
20-2 1 (l)

F.. 16-19 (l) 07-09 (1) 06-07 (I) 02·08 (I)
E ast 14-1 6 (I ) 07-09 (2) 04-07 (I) -

16-19 (2) 09_11 (I)
19-20 (l) 15-17 (1)

17-18 (2)
18-19 (3)
19-21 (2)
21-23 (1)

South 11-13 (1) 10-12 (1) 06-07 (1) 23-01 (l)
P a cific 13-14 (2) 12_14 (2) 07-09 (3) 01-02 (2)
& N ew 14_15 (3) 14-17 (3) 09-12 (2) 02·06 (3)
Zealand 15-16 (2) 17-1 9 (2) 12-15 (I) 06-07 (2)

16-1 8 (l) 19-20 (I) 15-17(2) 07-08 (l)
17-22 (3) 03- 07 (I)t
22-00 (2)
00-02 (l)

Austrat- 09· 11 (I) 08-14 (I) 0&-07 (I) 02-04 (1)
asia 14-15 (l) 14-15 (2) 07-08 (2) 04-07 (2)

Hi-17 (2) 15-17 (3) 08-10 (3) 07-09 (I)
17-18 (1) 17-19 (2) 10-12 (2) 03-06 (1) t

19-21 (1) 12-1 5 (I )
15-17 (2)
17-2 1 (3)
21-22 (2)
22-00 (I)

North & 08_09 (1) 06-07 (I) 06-07 (2) 18-20 (l)
Central 09-1 0 (2) 07-08 (2) 07-11 (3) 20-22 (2)
South 10-14 (3) 08-12 (3) 11 -14 (2) 22-03 (3)
Amer ica 14-1 5 (2) 12-1 6 (4) 14-16 (3) 03-05 (2)

15-1 6 (I) 16-17 (3) 16-18 (4) 05·07 (1)
17-18 (2) 18-20 (3) 19.21 (I).
18-19 (I) 20-22 (2) 21-01 (2) ·

22-00 (1) 01-04 (1) .
00-02 (2)
02-06 (J)

Bra s tl, 08-11 (1 ) 07·08 (1) 06-08 (2) 19-21 ( I)
Argentina, 11-14 (2) 08-13 (2) 08_14 (I) 2 1-02 (2)
Chile & 14-1 6 (3) 13-14 (3) 14-15 (2) 02-05 (I)
UruRUay 16-17 (2) 14-1 6 (4) 15-16 (3) 21-04 (I).

17-18 (1 ) 16-17 (3) 16-1 8 (4)
17-18 (2) 18_21 (3)
18-19 (I) 21-02 (2)

02 -06 ( I)

:McMu rdo N il 07-09 (t) 16-18 (1) 22-05 (1)
Sound, 14·16 (1) 18·20 (2)
A nta rctica 16-18 (2) 20. 23 (3)

18-19 (I) 23-01 (2)
01-63 (I)
07-09 (I)

Time Zone : PST (24-Hour Time )

WESTERN USA TO:

10 15 '0 ~o/so
.\If't e nt .\ff' tf'T4 M f' t e r8 M etU 4

w estern 08-10 (I) 07-08 (l) 05-66 (1) 18·20 (I)
& Souther OR-I0 (2) 06-09 (2) 26-23 (2)
F.uroPt:' & 10· 11 (I) 09-11 (3) 23-01 (1)
Nor th 11 -13 (2) 19-23 (I ) .
A rica 13-1 5 (I)

00-03 (I)
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NEED CRYSTALS?
W. elft supply crystals

from 2KHz to 80MHz in
many types of holders.

SPECIALS
COlOI' TV c•.,.",113519. 5-45KHZ I ... " . ,..(11 $1 60

4 10 ' $500
1001< 1-1 1 h~ lid e , .,. " .1 IH C1)IU I 5450
l 00QKHlI' eQ lid uvu.I IHC6fU I 54 50
Any CB ClV" ,1 fA or RE C "tepl

Ivnlhn" er ( ' '1' 11,1, $ 250
Any ...~'...r~ cr .,.Il " ,n fT ·24) holde-< le _Cnll

80& 160m I 51 50 0' 4lOf 5500
80 mel .. FT·] . 3 holdoHi $2 50

We have in stock over six million crystals wh ich
include types CRlAIAR , FT243, FT241, MCI ,
HC6/U, HC13/U. HC25/U. HCIS/U, etc. Send 10'
for our 1971 catalog with oscillator circuits, listing
thousands of frequencies in stock for immediate
delivery. (Add 10' per crysl., l to above prices for
shipment 1st class mail. IS' e'C~ for air mail).

Special Quantity Prices to
Jobbers and Dealers

ORDER DIRECT! with check or money order to

JAN
CRYSTALS

CRYSTALS 2.tOOA Cryst. 1 Drive
F"" Mvera, Flo, id. 33901

RF SPEECH PROCESSOR
FOR THE DRAKE TR TRANSCEIVERS

OX ENGINEERING
2455 Chico Ave.• So. EI Monte
Cal. 91733 (213) 442·7952
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Cen t ral & 07-09 (1) 07· tO (l) 06-07 (1) 17·00 (I)
Northern 07·1 0 (2 ) 19-23 (1) 0
Europe & 10.13 ( I)
European 00-04 (1)
USS H
Ea stern 07·09 (l) 07· 10 (I ) 0l}_07 (I) 18-21 (1)
:\1ed itt.'r- 07·10 (2)
ra n ea n & 10-13 (1 )
~I icldl l' 00-03 0)
ERst
West & 08-10 (I) 06-08 (1) 0:-,· 10 (I ) 18·22 (I)
Ct'nt ral 10-11 (2) Oil-I O (2) 10-13 W IA (rica 11-12 (3) 10.12 (3) 13-1 ,-. (3)

12-13(2) 12·11 (.1) 1.',·17 (.I ) I
13_1 1 (I ) 14·1 ;"", (2) 17-18 (2 ) I1.·.·1fi (1) 18-20 (I )

00· 03 (1)
,
I

ERst 09·1 2 (I) 08-12 (I) OR·1 30 ) 18·20 (1)
Afr tca 12_11 (2) 13-17 (2)

1-1·1 :0 (I ) 17·1 9 (I)

South 08·09 (J) 07-09 (I) 07-11 (1 ) 18-20 (J)
A( rica 09· 10 (2) 09-11 (2) 11- 14 (:?)

10·12 ()) 11-1 3 (3) 1-1·17 (3)
13-1 ;"", (2) 17·19 (2)
l :i_I f> (1) 19·20 (t)

00-02 (I)

Central 17· 19 (1) OR·I 0 (1) 06-07 (I) o r.-07 (l)
&. South 111-17 (1) (17· 09 (2) 18-200 )
A s iJt 17-1 9 (2) 0!1. 1l (1)

19_20 (I ) 17-1 9 (I)
19-2 0 (2)
20-2 1 (I )

Southeast ]1·1 :0 (I) 09_11 (I) 07-09 (1) 03-08 (1)
As ia l.i-17 (2) I r,-11l (1) 09- 11 (2)

17· 18 (1) 16· 17 (2) 11·1 3 (1)
17·18 (3) 13- l.i (2)
18_19 (2) 1:0-18 (1)
19-20 (I) 18· 20 (2)

20-2 1 (1 )

Fa r 1-1-1 :-. 0 ) 13·1 :0 (1) 08- 10 (I) 00-01 (I )
Ea st 1:0-17 (2) 1'.·1 6 (2) 13-H 0) 01-03 (2)

17_1 8 (1 ) 1ll-17 (3) H -1 :O (2) 03 _06 (3)
17·1 9 (2) 1:-,-1 8 (3) 0ll-08 (2)
19-20 (l) 18-20 (2) OR-l0 (l)

20.2 1 (1) 02-08 (1 ) 0

South 11·1 3 (I) 08· 10 (1) 06-07 ()) 22-00 (I )
P a c ifi c 13-14 (2) 10-13 (2) 07-10 (2) 00-03 (2)
&. Nt'\\! H·I :-, (3) 13-t.'. (3) 10_1:; (I) 03-011 (3)
Zt'aland 1:-.·16 (2) 15·17 (4) 1:-.- 16 (2) 06-07 (2)

11).17 (t) 17-1 8 (3) 11).1 8 (3) 07-08 (1)
I g·20 (2) I H-21 (4) 00-03 (1) 0
20· 21 (1) 21-22 (3) 03-06 (2) 0-

22-00 (2) 06-07 (1) 0-
00-02 (1)

Austral- 13-1 ;"". (I) 08-12 ( I) 06-07 (l) 01-03 (1)
ligill 1:i-17 (2) 12-16 (2) 07-08 (2) 03-06 (2)

17-18 (I) 16-18 (3) 08-10 (3) 06-08 (I )
1'1·19 (2) 10-12 (2) 01.03 (1) 0
19-20 (1 ) 12·H ()) 03-06 (2) 0-

16-18(1) 06-070)·
IR-22 (2)
22-0 0 (I)
02-05 (I)

Norther n 08-09 (t) 06·07 (I) 06-07 (2) 18- 20 (l)
& Cen t ral 09-10 (2) 07-08 (2) 07-09 (3) 20-22 (2)
South 10-14 (3) 08-12 (3) 09-13 (2) 22-03 (3)
A mer-ica 14-1 :; (2) 12· 15 (4) 13·1 :-, (3) 03-04 (2)

11',-160) 15-16(3) 1:;· 18 (.t) 04-05 (1)
111_17 (2) 18· 20 (3) 19.2 1 (1) 0-
17·1 8 (l) 20-22 (2) 21-01 (2) ·

22-06 (I) 01-04 (1) .

Brazil. 08-11 (I ) 07-10 (l) 12-14 (l) 20-22 (1)
Ar~l·ntina. 11·13 (2) 10-12 (2) 14·15 (2) 22-0 1 (2)
Chill' &. 13_1 :; (3) 12· 14 (3) 15-16 (3) Ol -Q.I (l)
U r uKuay 1;'-16 (2) 14-16 (4) 16-18(4) 22-02 (l) 0

16-17 (1) 111-17 (3) 18_21 (3)
17-18 (2) 21·01 (2)
18·19 (1) 01-0f; 0)

06-08 (2)
08-12 (I )

~fd1urdo S it 07-09 (I ) 11).1 8 (1) 23-0 5 (I)
Soun d. 11·1+> (1 ) I k·1 9 (2)
An tarct ica 16-1 8 (2) 19-22 (3)

I H-1 9 (1 ) 22-0 1 (2)
01· 03 (I)
07-09 (I) -
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Now there is: $2;195.

,
,

,Som eb od y once said
i there's no price for perfection.

1 2

Perfection. It 's another name for signal / one's
e X7A. When signal / one eng ineers set out to
design the e X7, they started with a c lean slate.

They sat down and bra instormed. They
ried to come up with every conce ivable feature
he serious amateur would want In a rig.

Once they had the features figured out, they
tarted engineering innovative circuitry . . .

right from the chassis up. And they didn't
ompromise, either in circuitry or In the
omponents they chose for the rig.

Oh, sure, there were problems. You always

run into that when you're making electronic his­
tory. But we've been ironing out those problems.
And we've come up with a rig that shoul d answer
every amateur's prayer .. . the e X7A.

In fac t, the e X7A makes all other amateur
gear seem obsolete. It's li ke having a room full
of sophisticated gear In one single desk-top unit .

See the e X7A at your signal / one dealer. Or
write us today for a detailed brochure. You'll be
perfectly delighted when you see what
dedicat ion to perfec tion has come up with.
Even at $2,195.

eatures:
1 . Instant band c hange without tuneup.
2. Instantaneous dig ital frequency re adout.
3. I F shift control.
4. Bull t-tn pre. I F noise blanker.
5. All popular modes 01 operat ion.
6. Transceiver-plus-rece iver operation.
7. Hang AGe levels out wide swings In signal st rength.
8. All ham bands from 160 through 10 meters.
9. RF envelope cl ipping provides matchless talk powe r.

10.' Metering of all c ritical fu nctions.

Signal/one
a subsidiary of
Computer Measurements, Inc.
1645 West 135th Street
Gardena, California 90249
Phone: (213) 532-9752
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"Technical Director. CQ.

BY WILFRED M. SCHERER,*
W2AEF

6KD6's With HT·37

QUESTION: I have been considering changing
the 6146's in my Hallicrafters HT-37 to
6KD6's in an attempt 10 increase power. I
realize that this would require a power-supply
change and possibly drive. What would be
required to make the change? . ,
ANSWER: Changing over to a pall of 6KD6 s
in the HT-37 would necessitate a probable
change in screen voltage, bias (depending. on
plate voltage), parasitic chokes, neutrahza­
tion, realignment at drive output-plus a
power supply that will handle the extra plate
current. The tank components, as far as volt­
age breakdown goes, probably would be
okay; however, the LIC ratios might have to
be changed for proper matching to the lower
plate impedance of the 6KD6's. and thus
maintain the least tube heatmg while obtam­
ing good output with the lowest distortion
products. At any rate, the lalter are liable to
be poorer than with the 6146's. You'll also
incur the necessity of a rea l quick tune-up to
keep the tubes from burnup. Personally, I'd
forget the whole idea and lean toward a small
linear. An 800-walt p.e.p.-input job with 4­
6KD6's is described in the 1971 AR RL
Handbook .

More On 20·Meter Operation
With HW·16

In the Q & A Column for October sugges­
tions were given as to how the HW-1 6 trans­
ceiver might be set up for 20-meter operation.
Since then, Bud Haake, W~MSV, sent in a
note on how he found a simple solution. His
letter is quoted as follows:

"Thought I'd let you know how the 20­
meter modificatio n to my Heath HW-16
transceiver turned out. I stumbled across a
pretty simple solution. The following steps
did the trick:

I. Changed oscillator crystal 26.545 kc to
19.545 kc.

2. Removed mixer slug of L, and added
6 1/2 turns of hookup wire to the existing
coil.

3. Moved tap on p.a, tank coil to exactly
half-way between the 15- and 40-meter taps.

4. Added a 150 mmf resin (mica) capaci­
tor across driver coil L fJ.

" I found that the receiver coil L, required
no padding and nC! additional capacitance
was needed at the p.a, tank. It only loads up
to about 70 watts with the load ing capacitors

[Continued on page 85]

Q
Z
c(

Reception of Space Signals

QUESTION: I have become interested in space
commu nications. It is planned to use a 51J-4,
SP-600JX, HQ-180X, plus converters. How
would you suggest arranging these in a setup
so ] can use any receiver or two for sort of a
diversity-type reception?
ANSWER: Signals from space (satellites) arc
either vertically, horizontally or circularly
polarized , depend ing both on the alti tude of
the spacecra ft antenna systems and the a.nom­
alies over the transmission paths. For divers­
ity-type reception you. can u~e separate
receiving systems, one with vertically-polar­
ized antenna, the other with horizontally­
polarized antenna. On the other .hand, a
simpler and probably more satisfactory
method is to usc a multi-polarized antenna
with one receiving system. T his will handle
vertical and horizontal signals as they change
over the Iransmission paths. A suitable an­
tenna for the job is the "Twist" made by
Cushcraft. See the December 1970 CQ for
a lashup using these antennas. Any good con­
verter will do Ihe job in conjunction with the
above mentioned receivers.

Cheap 1:1 Balun
QUESTION: I have been looking for an article
showing how 10 construct a solenoid-wound
I : I balun. There was an article several years
ago on one described by Bill Orr, W6SAI, but
I cannot locate it. Where may the data be
found?
ANSWER: Bill Orr's article desc ribed an in­
expensive solenoid-type I: 1 balun under the
title of " Broad-Band Balun for a Buck." This
was published in CQ. February 1966, page
42. For data on a toroid-wound balun see the
Q & A Column in CQ. February 1969.

I
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Contest Calendar
B Y FRANK ANZALON E .* WIWY

Calendar a f Events
No v. 27-28 CQ WW DX C.W. Conlest
Dec. 4-5 Indiana QSO Party
Dec. 4-5 T elephone Pionee rs Party
Dec. 11 -12 Spanish C.W. Contest
Dec. 11 -12 A RRL 160 Contes t
Dec . 18-20 National Awards Hunters Club
Ja n. 8-9 A RRL VIlF Sweepstakes
Jan. 29-30 CQ WW 160 C.W. Co ntest
Jan. 29-30 French C .W . Contest
Feb. 5·6 A RRL DX Pho ne Co ntest
Feb. 19-20 A RRL OX C W. Co ntes t
Feb. 26-27 French Phone Contest
Feb. 26·27 YL-OM Phone Co ntest
Ma r. 4·5 A R RL OX Phone Contest
~I a r. 11- 12 YI.-OM C W. Co ntest
~I a r. 18-1 9 A R RL DX C W . Contest

Indiana QSO Party
Two Per iods : (GMT)

1900 Sat. Dec. 4 to 0600 Sun. Dec. 5
1600 to 2400 Sunday. December 5

The same statio n ma y be worked o n each
band and mode for QSO points.

E xchange: QSO nr.. RS(T) & QTH: county
for lnd .. sta le. province. co untry for others.
Scorin~: One point per QSO. Ind. multiply by

number o f states. VE provinces and countries
worked. Out-of-state stations use Ind. counties
for the ir mult iplier. ( max . of 92) Indiana may
work each o ther for QSO points.

F req uenc ies; C W. - 3535. 7035. 14035.
21035. 2803 5. Phone- 3910. 7265, 14295,
21395. 28 600. 50400.

Awards; Certi ficates to the top stations in each
state. province. country and Indiana county.
Special awa rd to the top in and out o f sta te
scorer.

Mailing deadline Dec . 3 1st to : Thomas J.
Thumann. WA91\IXG . 50 13 Nowland Ave..
Indianapolis, Ind. 46201. Include an s.a.s.e,

Telephane Pianeers QSO Party
Starts : 1900 GMT, Saturday, December 4

Ends : 05 00 GMT Monday, December 6
This is the seventh annual party in which

· 14 Sherwood Road, Stam ford , Co nn. 06905

telephone pioneer ham radio operators will be
able to contact other members in the United
States and Canada. The same station may be
worked o n each band and modes.

ExchanJ:e: Signal report. contact num ber.
chapter name and number.

ScorinJ: : One point for each contact, and one
point for each chapter worked.

Frequencies: Phone - 3965, 7260. 14295,
2 1365. 2R675 50.1 10 50.25 and 144.275 to
145.5. C .w.-3565. 7065. 14065, 21065 .

Be sure to indicate your chapter name in your
log and mail no late r than January 6th 10 : Frank
J. Wojc ik. W2SNJ . Stanley S. Ho lmes Cha pte r
# 55. Telephone Pioneers o f Am erica. 100 Cen­
tra l Avenue. Kearney, N.J . 07032

Spanish C.W. Contest
Starts: 2000 G M T Saturday. December 11

Ends : 2000 G M T Sunday, December 12
T his is a new co ntest organized by the Union

de Radioaficionados Espanoles. Stations in all
EA districts and zones will be working the rest
of the world on all bands, c.w. only.

Exchanger Six figures, RST plus a 3 fi gure
contact number starting with 00 1.

Points: Contacts between EA statio ns and
Philippines o r lJ ispanoamerica states are worth
3 points , (D U. C Eoc xi , C Po CX, HC, HI , HK .
H I'. HR. KP4. LU. OA. PY. TG. T I. XE. YN .

Some of the o pe rotors at Multi stations UA9KAX,
UK9AAN a nd UK9A BA in post contests. L. to R.­
UW 98 Y. UA9AQ8/UA~, UA9AN, UA988, UA98E
and UW9AF. Sam, UA9AN has a lso been very

succe ssful a s a sing le s winner.

Deeember, 197 1 • CO • 73



f his is wha t you call contesting in comfort. The
RTTY DX-ped ition to l eiche nstein, HBOD during the
April '71 WAE RTTY Conte.'. L. to R.-HB9P. HB9-

AI K (ex-VK2ANIl ond HB9WP.

YS. YV and ZI' o r equivalent prefixes.)
EA and all o ther non-European sta tions,

2 points .
EA and European stations, / point.
The same station may be worked on each
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160 Meter Regulations

band for QSO and multiplier credit.
:\Iulliplier: For EA stations, each DXCC

country worked on each band. All o thers. each
EA call distr ict worked on each band ,

F ina l Score: Total QSO points from all bands
multiplied by the sum of the mulliplier from all
bands.

Awards: A silver ,meda l goes to the fi rst place
winner. a diploma to the second place winner .
( Fo r each country ? )

Keep your log with 20 QSOs to the page, and
include a sum mary sheet sho wing the sco ring
and o ther pert inent info rmation. with your name
and address in BLOCK LElTERS.

Your entry must be postmarked no later th an
one month from th e end o f (he contes t. To :
U.R.E. Concurso Interna tional. P.O. Bo x 220,
Madrid. Spain .

ARRL 160 C.W. Contest
Starts : 2200 GM T Friday, December 10
Ends: 1600 G ~n Sunday. December 12

The A RRL Contest Advisory Comm ittee has
seen fi t to include DX contacts as a multiplier
in th is yea r's contest. Good thinking.

Cont acts will be between stations in A RRL
sec tions, and with OX. ( DX to DX no go)

Exchange: RST and you r ARR L section: (non­
ARRL send report onl y)

Scoring: Co ntacts between stations in an
ARRL section. 2 points. (see list in QST) QSOs
with other areas. 5 points .

The mult iplier is dete rmined by the number
of ARRL sections worked (ma x. of 74 ) plus
DX countries. (non-W/ VE)

A" 'ards: Certificates to each AR RL section
and DX country winners.

You are o f course required to keep a valid
log o f all contact s made. it is not necessary
ho wever to submit it for contest purposes. To
report . use one of the A RRL summary sheets
and an alphabetical list of statio ns worked.
(Operating Aid 6) A s.a.s.c, to ARRL Hq, will
get you the necessary fo rms.

The usual grounds for d isqualification pre­
vail. and you may be requested to subm it a
copy of your log for ver ification.

All entries must be rece ived no later than Jan .
10. 1972 at ARRL Hq. 225 Main Street. New.
ington, Conn, 06 111

N.A.H.C. Contest
Starts: 1500 G ~fT Saturday. December 18
Ends: 0300 GM T Monday, December 20

The New York State Chapter of th e Nat iona l
Awards Hunters Club is the sponsor of th is o ne .

Excha nger Name. QTH and if member o f
NAHC

Scorinl: : I point per QSO for non-members,
and ~ points fo r members.

Awards: Plaques will be awa rded as follows:

74 • CO • De ce m b e r, 1971
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ALL ARRAYS PRICED ACCORDINGLY

BUY NOW - SAVE
20% DISCOUNT ON ANY ARRAY

I
..

22.534
22.032
2 1. 182
14.700
14,.5HO
6.940
4.872
3.220
1.736

1971 BARTG RTTY Contest Results

North America
W 3KV H5,4 10 WB6SCH
VE7UBC 74,460 WA~ATY

W A2YVK 69.H40 W 7TZL
Hpl XH G 52.000 KIYGF
W A6WG L 37.700 WA6TLA
KZ5LF 34.980 WB6QFE
K 11.1'5 29.304 W 3CIX
W 5 E UN 27.132 WB6RXM
W6A E E 24.440 W HTCO
WA 6KDI 22.974

W 3KV placed 7th world h igh in a total o r
58 entries.

North America

197 1 WAE RTTY Contest Results

A laska WA2YVK 11 ,988
KL7GR F 6,420 W 2VAQ 4.732

Canada K2RYI 408
V E7UBC 29.858 WA3KEG 12.874

US A W3 CIX 6.11 8
WI GKJ 6.2 14 W3KV 759
WIKQY 5.474 WA6WGL 19.224
K I YG F 90 W6AEE 89 6
W 2LFL 15.576 W 7CBY 640

VE7URC was world high scorer and
WA 6WGL placed 2nd h igh a mo ng the non­
Europeans .

H ighest total o f points o n h.L. hi ghest number
o f members worked on h.f., highest total o n
v.h .f. /u.h .f.. and hi ghest number of members
worked o n v.h .f.Zu.h .I,

Mak e up your Jog so that there are 25 entries
to the page.

Ma iling deadline is February l st to: Co ntest
C hairm an. Larry S. Friedman. WB2KH O. 50·07
203rd si., Bayside. N .Y. 11364

Editor's Notes
Time is ru nning o ut if you haven't a lready

sent in your Phone Contest log. It's the 151 of
December for the phone. You have until January
15th for your c.w. entries.

W e solic it your log, no matter ho w small.
Remem ber. we publish a ll calls rega rd less of
ho w sma ll you r sco re ma y be . T hey so metim es
pro ve very useful in th e checking of o the r lo gs.

Rules for o ur 160 Con test are the sa me a s
last year and will be given in detail s in next
month's CALENDAR.

Another year has gone by the boards and o nce
again its time to extend greetings o f the H o lida ys
to the ma ny fa ith fu l readers o f th is Colum n.
Ma y your C hristmas be a Mer ry o ne and may
you a nd yours rece ive many Blessing in the
co m ing yea r. 73, Frank. W IWY

BY

W8FYR

o VSWR FLAT
ACROSS 80%
PHONE-CW
BAND.

o STU RDY
COR ROSION·
F RE E C O N­
STRUCTION.

• COMPLETE
WITH BALUN
MATCHING DE·

VICE
T MOUNT.

HANDLES POW·
ER FAR IN EX·
CESS OF MAX.
LEGAL LIMITS.

MODEL 7MH2 - 2EL 40 METER

REG. 435.00. NOW 348.00.

MODEL 7MH3 - 3EL 40 METER

REG. 665.00, NOW 532.00.

MODEL 14MH4 4EL 20 METER

REG. 379.95. NOW 303.95.

MODEL 14MH5 5EL 20 METER

REG. 479.95. NOW 383.95.

MODEL 21MH5 5EL 15 METER

REG. 339.95. NOW 271.95.

• NEWEST
REVOLUTIONARY

DESIGN

• LIGHTEST
3EL. 40M 46 LBS.
3EL. 20M 21 LBS.,
3EL. 15M 15 LBS.

STACKING j)
PLATE MOUNTS
AVAI LABLE'

~~ITOO~£"~
134 WESTPARK RD.. DAYTON. O.

45459 PHONE 513/433·3102

@ NO TUNING
NO ADJUSTI NG

O A L L FIBERGLASS
EL . & BOOM.

6 EL 25% TO 30%
SHORTER.
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BY ED HOPPER ." \V 2GT

PROGRAM

•

THE

246
247

USA·CA HONOR ROll
2000 1000

K4ElK ,138 K4ElK
W28lM 139 WA9FlR
WA9FlR _..140 500

1500 K4ElK 863
W28lM 172 WA9FlR 864
K4ElK 173 WA2FLA 865
WA9FlR 174 K4HQI _ 866

3000
W2BlM 81
WA9FlR 82

2500
W2BlM 116
WA9FlR 117

T HE "Story of The Month" for December, is:

Special Honor Roll
All Counties

::62 Richa rd H. Lennon. W2B LM 8-20-71.
::63 W ill is Sutherland. WA9FZR 8-24-71.

leo C. Haijsman, W4KA
(A ll Counlie,::43 . 10-t 3-70 )

It all started when Leo became inte rested in
the transmissio n of information by Wireless,
wh ile still a boyan his Father's fa rm in the sta te
o f Iowa. From the parts purchased fro m "M ur­
dock" and severa l local elec trical stores, he put
toge ther a crysta l detector and with the coveted
" Brandies" headset. heard his first rad io signal
from the ether in 1922. It was o nly a short time
later. that through a careful savings plan, he was
able to purchase a UV-200 audion vacuum lube
and thus was able to hear distant broadcast
sta tions and even more important, c.w, signals
from other amateurs and the mili tary.

This expe rience soon led to the desire to
communica te and in 1923 his first license
(F ederal Radio Commission) was obtained
under the call o f 9C IY. Th is license autho rized
spa rk equipment for opera tio n in th e 176 to 200
meter band. A home built receiver of the regen­
erative type was constructed, using a vario­
coupler , and with a helix a nd a fixed ga p, the
sta tion was in opera tion. Enthusiasm blossomed
and Leo progressed with the a rt, thro ugh the
years to the use o f modern s.s.b. equipment.

After gradua tion from Iowa State College.
Ames. Iowa in 1930, employment was found
with the Ci ties Service Oil Company. as a yo ung
engineer, in their o il refining operations. Later
he aspired to Govern ment work a nd completed
30 yea rs serving with the U.S. Bureau o f Mines,
U.S. l\larit ime Commiss ion and later in the

Wash ington Office of the Federal Communica­
tions Commiss ion. He is now retired and living
at 1044 S. E. 43rd St.. Ca pe Coral, Florida
33904.

Wi th the advent of CQ's County Hunt ing
challenge, the spa rk of com pet ition was reo
kindled in 1965 and an earnest effort was made
to meet this challenge. However, it was not
un til Octobe r of 1970 thaI All 3079 co unties
was achieved and number 43 (All Fone) was
assigned to W4KA.

In addition to amateur radio. his other hobbies
lead him down the paths of: coin collecting,
lapidary (cut and polished rocks ) . electro­
plating, genealogy. and traveling.

Since retiring to Florida, Leo, has managed
to help many a County Hunter acquire more
co unties, as it seems as though the "Camper"
just ca n't pass up those good/ rare county lines.

uo , ~ ••-.....
. "

· P.O. Box 73. Rochelle Park. N .!. 07662. W 4KA a t the home station.
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Awards
Diploma of The French Americas: This DA F
Award as described in March '71 CQ and issued
by Alex Desmeulcs. VE2AFe. P.O. Box 382.
Quebec 4, Que.. Canada costs $1.00 or 10 IRe s.
Diploma Cldade :\Iar.nilhosa: This D eM (\ Von-

derful C ity Award) is spo nsored by LAB RE.
Secc ional D irecto ry of the State of Guanabara.
It is avai lable to all amateurs o f the world fo r
confirmed contacts with stations in at least 10
different Administrative Regions of the city
of Rio de Janeiro . State of Guanabara, the well
known Brazilian " wonderful City", beginning
Janua ry 1969. For the basic (class D ) DCM
Award. 10 Administrative Regions ( RA) are
needed . There are the following endorsements:
Class C- 15 Administrative Regions, Bronze
Seal. C hlSS 8 -20 Administrative Re gions. Silver
Seal. C lass A-23 Administrative Regio ns. Gold
Seal. Any autho rized amateur band and any
mode o f transm ission are allowed. but there are
no special endorsements for band or mode. Send
log data. ver ified by local Rad io Club or GC R.
listing statio n call. time and date o f contacts
to : LAHRE. Diretoria Seccional G R. Caixa
Posta l 58. ZC-OO. Rio de Janeiro. G il. Brazil.
There is no fee for th e DCM proper. bUI 5 IRCs
arc welcome to cover mailing costs. Note­
usuall y QSLs of Rio de Janeiro amateurs indi­
cate the Admin istrative Reg io n where the sta tion
is located: I-RA. II·R A. Ill -R A. ere.. ..
" 'Re Uco J,: T:.ul: w orked Radio C lub. Beograd
sponsored by The Radio Club. Beograd is issued
for two W ;;IY co ntacts (c.w .• a .m .• s.s.b . or Mi xed,
a ll bands) with me mbers of the club whose QSLs
have been rece ived by the members worked.
QSO s must be January 1. 19 51 and later. same
ru les apply to swls. Yugoslav statio ns need K
co ntacts. o ther Euro peans need 5 contacts and
all o thers need 3 contac ts. Mem bers arc
YUIAAQ. A EG . AFQ. A K. APO. ARQ. A U.
IlKL. C V. CW o EO. H I. KL. LU. MV. NIlR.
N IlQ. N llT. N IlU. NC D. NED. NEO. NHD.
N IlV . N ID. NOe. NO I'. NO R. N PW. N I'Z.
NRK. NSF. NSI!, NSN. NSW. NU K. NU M.
NUN. N RW. NYE. OAW. PKW. Q AA. SJ. SW.
YR . NVU. N ZN . N YO. O AU. Extracts of log
and 10 IRCs (Ill Din) should be sent to: AWARD
Manager, P.O. Bo x 235. Belgrade. Yugoslavia.
Th is data was kindly sent by Joso, YUINSN
who is a lso YU-Cheek point for CQ DX Awards.

Nates
As this is bei ng written. I have just received

an air letter from AI Shawsrnith, V K4SS won­
dering if I had received his USA -CA Record
Boo k/Application sent 1 M ay '71 via Reg istered
A ir Ma il. his letter is dated I Sept. '7 1 and his
Record Boot: has not arrived. My routi ne is that
when received. R ecord Books are checked wi thin
a day o r 2 and a letter is sent at o nce with all
data and the Award is se nt via Srd class mail
within a few days. In the case of applicants out­
side the U .S .A .. I always notify them via Air
l elia. as I know that sea mail can take months.
Sorry. but AI's Record Book is apparently lo st.

In case my readers might get the idea that
all Co unty Hunting is done o n s.s.b., let me ad­
vise you that IIIl1ch County Hunting is done o n

oeM Award

WRC-Belgrade
Award... ... ... .... ..

•• _II' ...."'••".

~ - . ..

To quote Leo. "The County Hunters Conven­
tion during the week of J uly -trh ( KC-71) con­
firmed the fact that the County Hunters are the
most co-operative and nicest folks of the entire
amateur fraternity. If you want to prove th is,
attend their next co nventio n ( Peo ria. III .. July
41h. ' 72 ) or have an eye ba ll QSO with anyone
of the group",

Leo is married. has two children and is a
proud grandfather. He holds membership in
DXCC . WAS. WAC . ISSII . QCWA. A-I Opera­
tor. All Counties. and MAR Ae.

Yes! Y ou'll be hearing more from LCD. both
from his home station and from his camper,
out in the Iar away county lines.

Awa rds Issued
A s shown in the Special Honor Roll, Dick

Lennon. W2IlL~1 acquired All Counties #62. All
A3A. as well as All A3A 3000. 2500. 2000 a nd
USA-CA- 1500 All 20~ 1 A3A .

" Pau l" Sutherland. \VA9FZR held out until
he hit them all and then applied for All Counties
and 3000 Mixed : 2500 and 2000 All A3A: 1500

and 1000 All 20M. All A3A: and USA-CA-5(lO­
All 20: All 40 : All 75 and All A3A.

Walt Mo rris. K4ELK was issued USA-CA­
2000 Mixed and 1500. 1000. and 500 All 14 xrc,
All Mobiles. All S.S.B.

Don Goodman. WA2F LA qualified for USA­
CA-500 All S.S.B.

1.I0yd Westbrook. J r., K4HQI also qual ified
for USA-CA-500.
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SARDe • .JANUARY 6 -9. 1972

"'/'HAT's 1-\IS
R AiE OF

i=REQUENC''T' '?

TH NATIONAL FM
CONFERENCE
GROUP FLIGHT VACATION PLAN FROM CHICAGO
ST. LOUIS ' OMAHA' KANSAS CITY' DENVER

FABULOUS FLAMINGO MAIN SHOWROOM WITH
JACK JONES AND MYRON COHEN

SAROCADVANCE :•
REGISTRATION :•
"'S.OO :

WITH MIDNIGHT SHOW
TWO DRINKS
"'14.50

: OR WITH•: DINNER SHOW
•
: "'1 7 .5 0

HAM RADIO M AGAZINE - SAROC HAPPY HOUR - THURSDAY
SWAN ELECTRONICS - SA RO C SOCIAL HOUR - FRIDAY

HY-GAI N /GALAXY - COCKTAIL PARTY - SATURDAY

•('I
SAROC sponsored tly Southern Nevada ARC.
Inc., Box 73, Boulder CllY. Nevada 89005.

FlAMINGO. HOTEL CO NVENTIO N CENTER
SAROC, Flamingo Hotel Room rate $12.00
plus tal, single or double occupancy. Mai l
to Flamingo Hotel, las Vegas.
SAROC. advance regist rat ion $14.50 per per ­
son, regular registration at the door fla­
mingo Hotel Late Show, Sunday Breakfast ,
Cocktail Par ties . Semi nars and Meet ings.
Mall to SARDe .

VISIT THE FLAMINGO'S NEW SPEAKEASY RESTAURANT & SALO ON
Las Vegas' most unique dining spot

Decem ber, 197 1 • CQ • 79
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I CO MAGAZINE II 14 VANDERVENTER AVENUE I
I PORT WASHINGTON, L. I., N. Y, 11050 I

~ I SIRS: My check lmoney order} 10' $ I
J' i I is encl osed. Please send copies of the I
,. I II SURPLUS SCHEMATICS HANDBOOK. I

I II Name I
I I
I A dd,... I
I I
I City S tete Z ip I
---------------------~

Part ial list of contents:
ARCI ART13 BC640 SCR284
ARC33 BC189 BC728 SCRS06

. ARCS BC344 RAX SPR2
oJl ARC7 BC6 10A SCR274 TBW

CI~ This is a book lite ra lly loaded wit h schematics
._ for all the currently popular pieces of surplus gear.

II III Most arnat.Burs are ":,,ell aW3!e of . the pro.blems en­
... r- ": .~ cou ntered In purchasing seem ingly inexpensive surp lus

~ units,only to find that no sch emat ic d iagram is availab le.
' A
~
••
",

c.w. on 14070 and 7055 and there is a c.w.
Conntv U llm er.'; N ewsletter published by J ames
E. Hoffman. K1ZFQ, 42 Gresham St.. M ilfo rd .
Conn. 06460 a nd the cost in the USA is S1.75 via
surface mail and $2. 10 via a ir m a il.

Yes. there a re now Ih·O QSL Bureaus ( o r call
them what you will ) establ ished to help County
H unters forward their QSLs and get repl ys.

The In terna tio nal Co u nty Hu nters Mobile
QSL Agency. P.O. Box 146. Lakeside. Califo rn ia
92040 (Run by Dave Manescu, W6CC~I ). Life
membership. 1.00 Mo bile cards handled for
just 2c each plus s.a .s .e. to cover return of certi­
fied cards to you . Bundle cards. a r range a lpha­
betica lly by call a reas. and send . T o try to
answer som e questions th at might ar ise, cards
will be forwarded to the mobileers o n the l st
and 15th of each month with s.a .s.c. for their
return to the agency who will then send to the
member sta tion a t no add it iona l cost. Yes. yo u
can enclose o ne o f you r own QSLs with the C H
QSL in case th e rno b ileer needs your cou nty.
bu t don't forget tha t co unts as a n ad d it ional card.
I feel that Dave will even fo rward QSLs fo r
fixed sta tions that you worked o n the IC H N ,
and I believe he will even accept your re gular
cards for l\1 ARA C Awa rds. A couple of minor
changes, ca rds wi ll be forwarded to a mob ileer
as soon a s the Agency has 8 o r 10 cards for him.
He would a lso like s.a .s.e. in 8 (' types. that is, if
you send in 50 ca rds a nd they cost you 40r to

send, he wou ld desire 5 envelo pes with 8(' o n
each envelope , instead of 40( on one envelope
as all you r cards will no t he answered by dif­
ferent mobileers at the same time. I believe Dave
will do every thing possible to make it work cor­
rec tly and pe rhaps you m ight have ideas as time
goes along that you could send to him.

The QSL C learing. Ho use for County-H unters
has been formed by: R. C. Schrnarder , WA2A EA,
4 Pinewood C irc le, Corn ing, N.Y. 14830. Bo b
fi gu red thai if each o f the 3077 counties were
QSLed separa tely, the postage alone would total
S430.78. thus the idea for his Clearing House.
The Cou nty Hunter sends 1.00 , fo ur s.a .s.e. and
as many mo bile re ply cards that wi ll make up
th e o ne-ounce limit (or two o u nces if he has
enough cards) . The Cou nty H un ter then sends
lo ts of mobi le reply cards (i n one or two o unce
envelopes ) until he receive s back the fou r
sta m ped envel opes. each con ta ini ng o ne ounce
o f cards. The Clearing House will forward cards
to the mo biler, a long with a return envelope
add ressed to the C lea ring House- aga in. using
the fu ll limit o f weigh t. Us ing the weight of cards
and envelopes in hi s stock. the following are
sam ples o f o ne-o u nce weights: # 1= 1 # 10
envelope, 4 # 6* envelo pes, 1 dollar bi ll, and
6 Moble reply ca rds. Example # 2= 2 # 6*
envelopes. 1 instruc tion sheet. a nd 10 repl y cards.

[Continued on page 84)
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been canabalized for parts, notably for the tube
modules with their soldered-in subminiatures .

In a later up-date. the SRR/FRR/M RR Iypes
had so me of their subminia ture diodes replaced
by solid-sta te devices. notably five 5647 tubes for
which I N458 diodes can be used in positions
VIO05, V II 03, VII 06, VII 07 and VI 10 I. These
a re . respectfully. the det ector. squelch, limiters,
and noise lim iter fun ct ions. Some saving in fil a­
ment current is made, but the chief gain is in
reliabi lity and availabi lity of re placements.

Some MRR/ FRR I SRR sets were further
modified with the addition of three mechanical
i .f. filters for 3. 8 and 16 kc bandpass.-c1early
a move to meet the standard set by the R-390-A
of Co llins. I have no idea how many se ts were so
modified. but contract records indicate that the
changes were incorporated in AN /FRR un its
bearing serial numbers 26 and up.

The specs o f the F R R, M R R and SRR series
are shown in fig. 2.

There was an experimental version of this
series which incorporated a C V-57 i .f. demod in
the sa me ca bine t a s the receiver. but I have only
~een o ne. bea ring an XA ser ial. and apparently
It was not produced in quant ity .

The second intermediate frequency of the
RR-ser ies is 200 kc--explaining why many sur­
plus CV-5Ts a re fou nd tuned to that input rather

Fig . l-A general view of the FRR, MRR or SRR
rece iver.

D 'URING the Ko rean \Va r the Radio Corpora­
tion of America produced a series of genera l­
purpose electronic units for the U.S. Navy, under
nomencla ture FRR for fixed-station. MRR for
mobile. SRR for shipboard , and U RA for com­
mon-lise demodulators. Consisting of low, me­
diu m and high-frequency comm unications re­
ceivers and audio and intermed iate-frequency
type rad io te leprin ter demodul ators. these sets
employed then state-of-the-art techniques. in­
cluding miniaturiza tion. subm iniature tubes. and
modular construction. Their design bridged the
ga p between conventiona l lu be sets and early
solid-state equipment. and served the Navy for
almost two decades.

The AN/F RR-1 8. -19. -21, -22 and -23. AN I
MRR- 1. -2 and -3 a nd AN /S RR-II, -12 and -13
receivers came along at the same time as the
Co llins R-390 and 390-A designs used by the
Army a nd the Air Force. To my way o f th ink ing
the RCA sets a re no t up to the Coll ins equipment
in most spec ifica tions. a lthoug h both aimed at
simi lar m ilitary needs. The N avy equipment was
possibly a bit too reliant on the subminiature
lube. and the design does not match the Collins
bandspread. stability. o r digital readout accuracy.

But if found in good condition. the RCA units
ca n offer good value at reasonable prices in
surplus.

Fig. I is a genera l view of the F RR, MRR or
S RR receiver, circa 1954.
. The key to gett ing a good buy in one of these
un its is to check the condi tio n. I ha ve found that
95 percent of the R· 390 receivers in surplus arc
operable. Unfortunate ly, the obverse seems to be
'rue of the ~IRRISRR/FRR units. Most of those
that get out to private dealers are in need of .
repairs before they can be used. If properly re­
worked. the y can offer good value. but if bought
in an as-is cond itio n. can prove difficult to repair
because of the sho rtage of replacement pans. A
number of the sub-systems a re hard to work on
and tricky to adjust. There is an ex te nsive me­
cha nica l control system, and a special optical
bandspread device tha t is no t anyone's cup o f tea.

The sets used sub-m iniature tubes through out
that are more ex pens ive in surplus than the more
common 7 and 9- pin mi niature bott les. or the
later solid sta te devices.

.Many of the SRR /FR R sets I have seen have

· 1502 Stonewall Road. Alexandria, Va. 22303 .

BY GORD ON ELIOT WHITE"

I
I
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MORE!

Fig. 3-Demodulator selections a va ilable for this
se ries of rece ive rs.

sho rting link, 0101 or 0102 inside Z UlI, the r.f.
a mplifier module.

If d ive rsity recept ion is desired, links are pro­
vided in the diode detector and a .g.c . ci rcui ts for
applying a rectified signal vo ltage a nd a utom atic
gain control voltage to a second companion re­
ce ive r to bala nce the gain of both receivers. Since
the URA-6 a nd U RA-8 demod systems were de­
signed for di versity work, a com plete setup
weald consist of a pair o f receivers connected to

Only$129.00 F.O.B., New York

PRESTEl FIELD STRENGTH METER

LIBERTY
OFFERS

Frequency Range l 40 to 230 and
470 to 860 Megahertz. Calibrated

• • outward from 10 to 50.000 Micro--e 0 e Yolts. Noth ing mohl it eos ier to
. .:"& 0 properly and speedily find the

correct place to Install TV. fM
and Communicat ion Antennas .
You can measure and hear the

signals with th is ..y, yoU battery econom ically pow.
ered unit.

larger. loud speaking model. 2.5 microvolt. Only
$289.00 F.O.B. New York.
• Never Anything like Itl
• l ·Man Can Do A Better Job Than 3 In The

Same Time!
• A Gold-Mine for Antenna Installersl

(Model MC16)

MORE!

WILL BUY
FOR CASH

ALL TYPES
• ELECTRON TUBES
• SEMICONDUCTORS
• Military Electronic

Equipment
• Test Equipment

WIRE, WRITE, PHONE COLLEm WEPAY
FREIGHT ON ALL PURCHASES WEMAKE

LIBERTY
PAYS

Frequency Receive r Remarks Input U nit Remarks

14-600 kc AN /FRR-18 crysta l local OSC•• 50 kc iJ. C V-7 1 Ide ntiea l to the C V-7 1
fix ed sta tion 200 ke- C V-57 except input tuneable

AN/F R R-21 fix ed sta tion 500 kc i.f. over a wide range.
AN / ~ I R R-I mo bil e operation (Tu ning is critical)
AN / SRR-l1 sh ipbo ard sta t ion audio type C V-60 Ide ntical appeara nce

250 ke- AN /F RR·22 sho re station to C V-7 1. C V-57

8.0 me AN I 1\I RR·2 mo bile operat ion C V-89. virtually identical to
AN / SRR-12 shipboa rd station -89A C V-60 except fo r

2-32 me AN/FRR-1 9 crysta l loca l osc .,
cabinet design

fix ed sta tion - all demods are a pprox imately 5V2 inches
A N I ~IRR-3 fixed sta tion high and fi t in 19 inch racks, wi th tuning di s-
AN /FRR-23 mo bile o peration pla y scopes giv ing flipping-l ine d isplays: will
AN /SRR-1 3 shi pboa rd sta tion ha nd le a ny sh ift from 70 c .p.s. to 1,000 c.p.s.

Liberty Electronics, Inc.
548 Broadway, New York, New York 10012, Phone 212·925·6000
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Fig. 2-Specificotions for the FRR. MRR and SRR
receivers.

than the more common amateur receiver i.f. of
455 ke .

In the all-tube sets. the RR receivers use 29
tubes. mostly subminiature except for the 6X4's
in the power supply.

The receivers are dual conversion on most
bands. with fi rst i.f.s o f 60 o r 600 kc, depending
on bands covered.

Antenna input may be high or low impedance,
with the cha nge accomplished by moving a
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X microvolts or better
5 uv or better
3.5 uv o r better
3 lIV or better
4 uv
5 II V or better

14 - IS kc
IS-IOO kc
100-000 kc
(lOO kc-~ me
~·24 me
24-3 2 me

The most impo rtant test fiture for one of these
receivers is the cable which can patch the re­
ceive r 10 th e con nec tio ns in th e rear of the case
while the se l is o pe n for maintenance. Known as
cab le CG- I IO I / F R R. this piece. or a homemade
su bsti tu te fo r it i!\ vi rtua lly required in order
to wo rk o n th ese receivers. since the power.
a ntenna. a nd output hookups a re all made by
slidi ng the receiver into the jack in the weather­
proof ca se. Alterna tivel y it m ight be possible to

Fig . 4- A typ ical block diagram fo r the re cei ve r
se ries . The FRR-22 is shown.

a nt ennas id ea lly located more than a half-wave­
length a pa rt. fee ding two C V-5Ts or C V-89's.
with the stro nge r signa l se lec ted by a C l\I-22 or
e M- Jot co m pa ra to r.

A panoramic d isplay output from the mixer
cathode fo llower. V a;,:!. at 1.600 kc. ava ilable at

I rear-panel jack J 1111" :. o n F R R-22 and -23 .
Fig. 3 shows the demodulator selections avail ­

able in the same se ries .
T he C V-60 wa s built by Ho ffman Electronics

as the C V-89 . using a virtually identical ci rcu it.
bUI slightl y repack aged . As such it se rved for
many yea rs as the standa rd Navy RAIT com­
rnun ications dernod u nt il it was. su perseded by
the U RA- J7 and o the r solid-s ta te te rminal units
such as the Frederick 1200 a nd 1203 's.

The receivers a rc covered in ,]\'Ships manual
922 t I . i-=i g. 4 is a typ ica l b lock d iagram. sho wing
the FRR-~2 un it.

The con tro ls a rc se lf-e xplanato ry in gene ra l.
with o nly a fe w specia l features. Each receiver
co n ta in-, a loca l crys ta l ca lih ra to r ( 10 kc on the
f R R-21. 50 kc in the f R R-22 and 200 kc on the
f R R-23 ) These provide sig na ls allowing the
o ptica l readou t to be calibrated. The CAL switch
is turned "on" to a pply B+ volt age to the cali ­
brating oscillator. and remove B + from the an­
tenna preamp stage . thu s a pplying a whistle at
appropria te points on the tu ning sca le. Adjust­
ments arc made by loosening the thu mbscrew
hold ing the C AL A I>,1 U S'( knob. th en tu rn ing it to
bring th e nearest ca lib ra tio n marker under the
ha irl ine o n th e p roject ion screen at th e sa me
timc thut zero heat be tween the ca libra tion osci l­
lat e r and the b.f .o . is obtained .

Sen sit ivit y of the receivers is as fo llows:
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TEKr.t. II EWL ETI·PACKARD SCOPE BA.RGAINS:
Ask for our Catalog Category No. 24!

LBO-53B: !r" vect e occ ce. DC· IO MHz. HVb,id sol id·,t.te"
t ub. '- FET 's . li m in, t . dilpl.V bounce hom line h. nlienl ,­
Clg, v eetce p.1tern di ,pl.V. II " II: ' '' . 1 " ' .)0 Ibs... 229.00
lOX Probn fo' .bov. , LPB-IOX. uch •••••••••••••••••••••.•• 15.90

detach th e back plate o f the case itsel f and use it
separa tely with the rece iver for maintenance.
(U ntil you have faced it. you have no idea how
fru strat ing it is to have a set which will not
operate at all outside its case. and cannot be
worked upon with the case closed. )

The tuning display system is an ingenious
thing, almost fie ndish. and to quote the manual :
"The frequency to which the receiver is tuned
appears projected on a translucent screen ...T he (
projection system consists o f a glass disk on which 1
the tuning range of the receiver is ca libra ted in
fi ve scales . A light source is mounted in a housing
behind the tuning dial. A port ion of one of the
optica l scales is pro jected through a sys tem of
lenses and onto a mirror which reflects the
image o f the scale back upon the transluscent
screen. The glass disk is rot ated by gea rs as the
tuning knob is turned. \Vhen the sett ing of the
band selector is changed . the dial light and lens
housing is moved up or down by a cam dr iven
by the band se lecto r gears to align the lens
system with the corresponding frequency scale
o n the glass disk." The CAL ADJ UST knob pro­
vides a means of shifting the frequency scale
slightly by horizonta l movement o f the lens
system. •

USA-CA [from page 80]
Example # 3= I # 6* envelope and 15 reply
cards. Thus, the average cost is less than 2c per
card. you can send your personal QSL in case
the mobil er needs your county at 2c per card
(sta mps acceptable ). The Clea ring House (No r
Dave. \V6CC M ) can not guarantee that every
mobiler will answer, however experience has
shown that mobilers are the best QSLing hams
that ever graced the air-waves. The Clearing
House will check the cards re tu rned by the
mobiler, but only for signa ture and can not be
held responsible for correctness o f data sho wn
on the cards . (I feel sure that once they are pub­
licized. there will be plenty of bu siness for both.
Ed. )

Many thanks to Gun. J A IB MI ; Mikio ,
JA7DBG (exJA8ZX) and Seiichi. JA~ENU for
their kind (badly needed) help in modifying a
piece o f Japanese equipment. In add ition to it
being a most difficult job. a ll instructions were
in Japanese. o ne of the many languages that I
have not mastered. Hi !

Wish I had the space to tell you about the
many fine books on all phases o f electronics,
that I have had the pleasure o f reviewing, bu t
as I do not-write fo r thei r latest list of books to
Tab Books, Blue Ridge Summ it, Penna 17214 .

Hope you have written you r letters to "Santa"
for a ll that equipment you desire for Christmas.
Have fun with your new gear and antenna bu t
don't forget to write to me and tell me : How
was your month? 73 and Merry Chris tmas.
Ed.. W~GT.

Kit co nt , ins ' II necelury p,rts
• n d instruc t ions fo, nsembline
c o m p. c t 11" d .) hie h efficiency
a O· l o m . pi·network t,nk coil.

A s u sed in o u , "m'
OUl 1 0 0 0 L Line".

3498 Eo,t f.rl too\ Str"',
CoAl -0.,., Ohio 43227
llUrHOHf . .. 2J7."JO

PLEASE USE YOUR ZIP
CODE NUMBER ON ALL

CORRESPONDENCE

R. E. GOODHEART CO., INC.
Box 122D-CQ, Beverly Hills, Calif. 90213
Phones: Area Code 213, Office 272·5707

We have Digit.' Coun t.rs. A.rotMuric. ' Test ~tJ, Audio
T. st ~ts. OsciJI.ton, V TVM·s. Pr« ision M.tf!rs . Puis. G.,.r·
. ron. SignM G«t",. tors. Di ff. r. nti/JI Voltmeters. Regu/.tftJ
POt/ll'tff SuppliIJJ. WlJttme tt'f"J, fi re. with "tMr.t. CtJI~ogs l or
tMCh CtJtegory . . • so pl.~••/( lor your nef!ds b y the I yptt of
.-quipmtHlr you fHItIJ(/! THA lfKS!

WE ALSO BUY! WHAT DO YOU HAVE?

I D-U NAV Y PORTA BLE 4 MIIZ SCOPE
AN/USM·31: 10 Hz 10. MHz ! 2 db. Line I !Iv. !r O- tOO
Hz. ) WP I C R lube with re<1,n9Ul" m.- Slo< &. ",. Iieu l.. S.nS. I .

.0 mv ,m" cm &. u P••n d includet Gllibf"or. 1 !r0 nsee; video
del.v line. In put I meg, 11 pt . S w..p t,i99't"' ec1 b y Io9no1l.
1 / . u se<:lcm &. up. !r c hoiees l ·,. is M"loers t or e • • c t Uhb.

With sellem. dwe." o p . in st , uCI. GOOd. used. _ 129.50

(OHC.t COlt iI desi,ed. e . l d nOI OYer $!r0 . ,

REDUCED RADIO-R ECEIV ER PRICES!
S I•.,1 " CI\.i,tmu uy·Aw.y if you wi,h ••. w e will h o ld
t hem. Every receiver .ligned. 9.1d 1"" pe,fec;l • .lind t le . n .
SP-600-JX. double-con"euion S.O KHz con t in u o u s t o !I'
MHZ, plUl crys"r co nt.ol, if you wish. fo' you' (, mest­
h ,vorite , t. tionl. In ceesoet. $299.50. Len ub i.,. , but with
top" boU om coven, $275.00. RJ90!URR, tripl.c on....nion
!I00 K Hz to l2 MHz wi t h precision di9it.' l u n in g ,nd c r YII._
Z...O-bell 'nd corrector ••eh 100 KHZ .•. o n ly $5 9 5 .00.
R390A/ URR oId(U 1M '~fpef CW wlech"'i1 )' o f mectl. niul
tilt.,~ only S 7 9 5 .00.

BRAND-NEW SOLI D-STATE SCOPE BA.RGAI NS:
w. ,.e now Ihe D;sl,ibulor fO' L "dl!'l' InSI,. Cor p. QUAL·
ITY· CONTROLLED impott~ W,,,,nty is 1 ye,.s on ~'Il, '

rno1i on l,bOl'. We Poly Ihe Sh ip p in e 10 y o u ' d OOf ,1 ' dv. r tosed
prien! He•• lhey ,r.,
LBO·JOI : J" Port,ble. t, ;lJ981'ecI. wilh bOl h vl!'l' hUI &. ho, iZ.
, ccu"t.,y c.lib"I.d. DC· ' MHz PoII~ ) I n m v ,ms sens,t .
S w p O.1 usee;&. UP. !r " . S" .1 2".1 . I b~ •••••••••••••••••• 3.l4..50
LBO-SOl : s ' tri<jge recl . bO th ve,t . &. ho. iz . • ccu " t ely eeue.
DC·) 0 MHZ. , mv ,ms sensit . S w ps 0 .2 usee &. UP. I I " •
... II: I ' ''. 1 0 Ib l 339..50

BRAND NEW FREQ-SHlfT TrY MQSn OR:
NA VY OCT·J: FM Rece"".r t ype, " ea. f ""~ I to 16 MHZ ,I'l
.. b.. ...,l, e e e t , IUI'l'r\9- C rys, , 1ulib. Rue" u p t o I !lOO HI d e­
" ~I ;on o n buill ·i,. VTVM. Co"t S1100 .00 N ch ! In o r"irnll
bo_. with in , t , uc l . bOOk " cord , fob "".,.pay. C,II. _. 49 .50

2kw
Torroid

Tank
Coil Kit
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F.M. MOTOROLA GOVERNMENT
SURPLUS

I

I
Q & A ifrom p'age 72]

unchanged . I thought about swapping posi­
tions of C:u a nd C:I" which would give the
same value on 80 and 40, which mi ght in­
crease the loading on 20 for more input.
However , I'm satisfied with the 70 watts for
the time being. Hope this dope will hel p
someone else. By the way, the sensitivi ty ap­
pears better than it did on 15 meters."

T hanks, Bud . Readers should note that
this modification is made at the sacr ifice of
IS-meter operation .

A lso- Po w er Su p­
plies. A mplif ier s,
Modules. etc.
Wr i t e : Dept. CQ.

Send For Our

Used : Recond.
R·394 Receiver

152·172 MC 5 14.95522.50
T-278 Transmitter

152· 172 MC 18.95 24.95
R-257 Receiver

25-50 MC 19.95
T-208 Transmitter

25-50 MC 29.95
CY·938 Cabinet 7.95 9.95
C·847 Control 80x 8.95 12.95

BIG CATA LOG No . 71

Decade Counter Notes
The following correspondence may be of

interest to readers who like to delve into the
principles of ope ra tion and the construction
o f decade counters:

" 1 h ave on hand a generous oversupply of
an appl icat ion note deal ing with an economy
decade counter and display modules ( using
"Nixie" type display) . Because of the IC
price war, it seems unlikely that anyone
would actually find it economical to build
from thi s informat ion. but it may have some
general educat ional value. If any of you r
readers would like a copy. I should be happy
to send one, as long as the supply lasts, upon
receipt of a large SASE."

T. R. Jackson, WI DM U
P.O. Box#1
Corinth, Vermont 05039

FAIR RADIO SALES
P.O. 80. IIO~ . LIM A . OHIO • 4 ~802

HRuEV'CES
--"M""A-I""N-U NE RTT Y ·"'E';;a;;':uO::. P~M-E"N-T---

HAL offers co m plete parts ki ts ' or the
Ma inl ine ST·6 TU and other RTTV equip­
ment. Get both tile ci rcui t boards and parts
'rom one sou rce and save. Ple n e write 'or

full details and p rice.
HAL DEVICES Box 365. Urbana. II . 61B0 1

••••••••••••••••••••••••••••••••••••••••••
: CASH PAID FASTI :
: For your unused TUBES, Semiconductors, RE· :
: CEIVERS. VAC. VAR IABLES, Test Equip- :
: ment, ETC. Fair Dealings since 1938. Write or :
: call now ' Barry, W2 LN I. :
: BARRY ELECTRONICS, 512 Broadway, New :
: York, N. Y. 10012. (212·WA 5·70ool (We buy.
• factory term ination &. from individ ual.S) . :••••••••••••••••••••••••••••••••••••••••••

Greetings
That time has fast come upon us to say.

"C hristmas G reeti ngs to all with good he alth
and prosperity ( with good DX thrown in) for
the New Year. Bill, W2AEF

WI! PAY HIGHEST CASH PRICE FOR
ELECTRON TUllES a SEMICONDUCTORS

IMMEDIATE PAYMENT ON
UNUSED TUBES

H .. L ASSOCIATES
IILtUIITH'OJIIT INDUl n UAL 'ARK

ILlU.Int, NIW JI"SIY 07201
(2011 111-4200

HILLTOPPERS
::... FOR SIX AND TWO

3L 6M $14.95
8L 2M $16.95

Fu ll Size Open. Fit Any Car Trunk Closed;
Also Saturn Six Halos.6&2 Lunenburg Beams
HI·PAR PROD" BOX 88, FtTCH, MASS. 01420

STAR-TRONICS

Box 17127, Portland, Ore. 97217

INDUSTRIAL AND GOVERNMENT
ELECTRONIC SURPLUS

SEND FOR OUR LATEST AI I DIFFERENT
MONTHLY PICTURE CATALOG. NOWI

Noble H.• reland, Radio Officer
S. S. Th e Cabills. WS UD

Lette rs [f rom page 7]

For my part. I plan to work c.w. as a very im­
po rta nt part of m y job until 1992 when I will be
90 and ma yb e ready to la y as ide my key. So let us
not eithe r underestim ate o r overestimate c.w.
when my ship leaves the \Vest Coa st I can work
KPH or KFS every day westward unt il xt alacca
and \ VSL can be worked every day ea stward 10
Strait. And when we leave the East Coast. wee
Ceylon. In each direct ion it is c .w, that does the
job. Between Ceylon a nd the M alacca Strait it is
a little stic ky to work either coast of the U.S. I
have to shop a round so me to find the right tte­
quency to work one coas t or the other a nd also
...hop around for the right time of day.

T he o ther modes are fi ne and I wish them well
and I guess when c.w, can be supplanted by
anot her mode it will be done.

December, 19 71 • CQ • 8S
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160 Meter Contest [from page 60]

ZD9, KV4, \\'4 all :': X s.s .b . I w iII be operati ng next
year's contest from a ne ..... QT H. possibly MP48 la nd .
(In the C o nresr Roger worked onl y o ne W /K and th at
was K2G :"C. Ho wever, since then he has worked many
here in the States . li e is al ..o ex-Z B2A Y ) . VK6N K : A
very F B Contest but for us in Australi a a very t rying: one
at the t ime of yea r chosen. Janua ry to Ma rch is our
s umme r a nd cyclo ne se3"00. T h is , in t ur n . ca uses 11 lot
of tropical ..Iorms, This year it cou ld n't ha ..-c been worse
a s we had a cyc lone dur jng the week 10 t he north a nd
were suff eri nF: the rc..un s O VC' T the come..t .....eekend . QR:'"
wa.. 59 plus and the poorness o f my lo g is the result .
I would get the ca ll after a long li ..ten and then fight to
gel the report with ..t al k c ra shes every seco nd o r so .
T hi s isn ' t good whe n every stnnon is O X at a m in im u m
of 2,non m iles . If it had n't bee n for the QRN man y m ore
would have been worked ; they "ere there ca lh ng but
o n ly part s o f ca lls cou ld be l o~~ed . A e reat p il Y with V PI
m issed a s well as well a~ W b/7 a nd m any o t he rs , I 'I\JRJ:
Time of yea r unsu it a ble fo r Oc ean ia , OR~ S7/ 8 and
continuous. A few weak eavt coa ..1 \\..... " e re hea rd l st
nite but too weak to identify . J'1\ 3Q l : I.o ..t half m y
antenna about a n hour before sun set . He a rd \ \' 5 RT Q ,
.5 we's, J J /\ '~ . ~ olh in ~ else fr o m anywhere , I ' I\,U : U:
I wa s heard and ca lled h y K IPHW b ut nus...ed h im ­
nut ..~ Of."11\ (I : Condx for DX wa.. here \'er)' poor .
I 'P9110 : Cond e \ ery ~O<~ ht n ile . Sigs o urvta nding f rom
~ . & S . b u t not m uch heard from Eu . OR:"! 2d n il e made
receiv ing al rno ..t trnposstbte. lI a d best local turnout wit h
three ..la t iu m, o n- V I'IJG R, V P9F\\, a nd my..e ft . In :111 ,
a eood we ekend meeting o ld Iriend v. I 'P9( i R : H ea vy
QH~ 2d n ite . Ha nd o pe n o nly in t he evening from Her­
mud a , P )'! .\lGF: As can be vee n from my' to e . cond e
we re e xce llent a .. far as ..i~ \t re n~lh i.. conce rned but
QK:" ke pI mo..t ..t at ions from (!.elli ng thru . ~fany sta t ions
"ere heard c il lli n ~ bU I OS(,.. were IU"'I n n po s..ib le . The
fo ll ow in~ m\Hnin ~ Q K:" "as ... lig htl y· beller but cond x
wen' " one-w a y." I I ~ ho urs of c allin~ CO did n 't evc n
rl''''l lt in the fai nte..t Q Kl ahh ou j!h , i~ .. were a bout the
" line il\ Sillurday mornin!!. An y" a )', ~ Iad 10 ha\'e been
", ble 10 lil' ill OUI .. It'" poim .. ,100 multiplicr... I'u " er 7~(I

"illl' intu I .2 " il\"l' hori /llntill enJ feJ "tre nOI up \'en
hit!h , I otlkl nl! fun.arJ 10 a nothe r I"n c' lOte"l n~ \ 1 )l'iH .
I'J 2 \ 'I) : Slal i.,- :c\cl hen' hclow no r ma l. ~ n I ht'arJ a
101 h u t ,Ij!,li n I n lul d n ' t j!e l inlO Eu ro pe . Ih' adable " t'rc
oK 2BO B, (j MJ YC B, IIBQ:" 1.. H ea rd a c rowd o f G 's 2J
nile b UI lOll weak fo r a c ha nce hi QSO. \\'o rked thi s time
W cou nt rie'. il good ine rea'\.' relau:d to Iilsi yea r. The ::!d
nit t' wa ' \'e ry hard proba b ly J ue 10 Ihe high ,Iiltie le u 'l
in L I, tern U S A . P ru ha b ly t h i, "' a .. my lil ..t PJ2- lbn
ilc t i \'ity ii ' in July I ret ur n to 1',\0 land a nJ o ld ca ll
PAOV D V. O J.: /lJ/ \I : B.ld w nJx . 01\ /I) 1'1\ : Thi s ye ar
Vl'ry bad n m d x for DX eontilcts. I itt Ie pa rtic ipat ion (If
Europeiln 'lal inn.. c xcc pt fur G a nd O K . I cillled 4 ncw
t't1u n l rie.. bUI no Q"JO -S\,() , lD!', K V4, HK O . E/9J :
C (lnoX iOlo Eu we re o kay h ut poo r fo r nx. H ea rd ~o<)d

..ill' fwm WQLTW/IIKO , Sund a y murn i n ~ cond x ae ro....
the pond ..t'emcd eve n po o rer " il h o nly' iI fe " \\ .... be i n~

heard . \\'e ca n o n ly horc fu r bell e r cond x neXl yea r .
(; 1"1< 11 ': I fo und Iha t nm l('..l ve:r) cnjoYil h .e al l hou~h il
I" ;1 gre:at p ity t lwl t'om h into USA we rcn 't bt·lIcr.
(; .H// I . A : \ Iy hl' ''1 e ffort '0 la r a nd " ht'n bt'lln orj!il n ­
i7l·J ho pt' 10 I n m ud 1 bctl l·r. Jb J 10 QKl SalU rJa \ to
rClu rn 10 home (yJII 10 du ..ome Jomc..t :..: (·ho rc... l he
\\-, \ '0 .lnO K \ '4 iUC m) 1..1 co nlild .. o(l( ..:d l' Eu , {"n nO \
Ji J n 't "n'm 10 llc up It, o l hl'r )l'.n .. . fl eil ro ,IOJ ..:alleJ
" crt' 11K ;I no I IK'l. G _~X TT ..I : I " " .. ('onfiJl' nl I t'uu lJ
"1<lY :,"a [.,, (' ll lr Ihe " h lll(' III the ('on lc't hut 01) C"lnfidl' n~'e

d idn ' l p Tl ' \l' /(l hl' imli li ed ~ (il J)C : Enjo ycJ lhc o mle'l
it .. e\'er hut .... il .. ralher d isil Jl Poinl cJ . Il e a rd all \\' d i..­
trid ' (e ..c cpl W 7 •. VEl a nJ ::!. 1,';.\'4 . I'J 2. YV yet I
..: lIu ld n ·1 ra i" l' ti ne (If Ihem. Ci ue.... my Q "all .. ilnO 10"
aOlenna n.. 't adclluille . (iJ ,," T : \ 't' r y poor l:onJ '\ here .
I II" ,il! "Ircn~th ... Kel! rel " .... unabll' to ('(lOlinuc in l'l lO­
1(" 1 o n Su nd ,IY. Oll lUI< : O ne 01 Ihc be't ..:o n le ' l ' I' \'C
~'ver parl il"i p .ll eO in . Ih'MJ I' u .. tal ilm, (·al lin).: \'OI I' B
,lnd V ElII 11m 1 d idn 'l hl',IT any DX . SeM yeil r "i ll PUI

up Ihe real thi ng for an a ntenna . DJ6T I\: T he best signal
I heard was. H e rb . K V4 F Z. Very sorry but it wasn 't
possible fo r me t o work more D X t han YO IF B. KH61J:
For ..orne reason I co u ld n ' t hea r a ny of t he east coast
boys except W JI N . Per ha ps I missed the ope ning whe n
I " as so b u..r work ing the JA boys. The t st nite was I
superb b UI the 2d was no good . The west coast boy..
didn 't seem to be having much luck wit h the ea st coast
ei t he r. IIRlltlt : Co ndx excellent F riJ a y n ite bUI co u ld n ' t
w or k too laic . Saturday sia l ic al most impossible 10 copy .
Tr ied very hard ngui n on the lop end t o work west coast
but un ly o ne: heard was W bK\\' E / 6 . He a rd nothi ng from
Eu these nil! hl 'i. « YOII were heard in Eu . 1-131. a nJ called
- 1'1/. 1. I'SfI/)O : I wasn 't o n the 2d J a y a s I was working.
.\ l a n ) ot her sta tion.. " ere heard but nobody really knew
"ha t Ireq . I wa.. o n e xce pt Tom, \ \'6K W E / 6, wirh whom
I had a r ra nged a sked . O n IN) I ru n about IU waus a nd
the a nt e nna i.. a la shed u p job o f I!lU' end fed a nd Ibll'
h igh . I onl y PUI It tip for Da le , W t.VSS , 10 make t he lsi
W VS6 16U QSO. I have heard \\ '7 DO L / 6 peaking 599.
T he re appear.. 10 be 2 peaks t o W 6----0ne jusl before their
vun r!..e a nd o ne immediat ely a fte r . They don 'I receive me
when their si~'i a re ilt a peak. Next yea r, st artin~ fr om the
middle of October , I will be o n a ga in with a much better
ant enna , (i n .lI/QR : Seems hardl y worth p utti ng t his log
in t he mail. T rou b le here is twofold . A - Don 'l ha ve u mc
to vcriou..l) e nt e r con tests . A- O n IflO it's tm posst b te for
me 10 wor k \\' VI-: because I n rrly have Iran..ceive r so
not easy 10 work vpot frequenc ie s a nd. of course , o nly a
li ny a nte n na . Hut I d o try ;U' I to PUI in a n appearanc e .
T h i.. year condx here were poor (Wer the COOle..1 weekend .
I don 'l think GD.\TNS wa.. on a t ;111 , JA 70A : Reat mrtn
to work I> X ..I'll iun' ( \\'7, Kfl 6 , JD I , KH !< ) duri n)!. CQ
160 Tcst . But cond .. wa....omc po u r here in J A lund .
JA .{AA : J cou td n't () S( ) Eu a nd tuJ a y heav y loca l Q R:".! .
I received W 5KTQ pea ki ng ~Q9 a t IJCUZ . \TB. Callell
him hili ng , A I..o heard WHY.'I ? o n 19lJ2 kc ut 124nz J -1 Q.
J A 7C01 : I " il \ \'e ry ..aJ 10 rece ive KST 22Q from KH I\A G
a nd n m lJ no l conl"ct "it h JI>I , K Hb. W . I 'll make up
j!()oll a n lenna nexi year. PA OI .OU : " oo r ant en na si t uil­
l inn p re\'ents reall y doin): "o met h in!! , H ea rd ZilK A Y.
K V4FI. PJ 2V I> . VO l I' ll , VE lIZ but nn W / K . G 1.HVSS :
{"ond .. Jidn 't ilppeiU ii' ~ood as 1....1 "e" r . :-'; oi"e le vel
h i~her. lI eilrd ..ome \\ .... bUI need a b i)!. )!.er " nd bett er
a nten na , lI o" e \'e r, Ihe C Q IN I \ 1. W\\' brin!! INI 10 life .
J l)IA HIt : I "ork a l Ch ichiJinlil " c al he r ..Ia l ion o n
O ): a s"" ;tr3 " " tnd , (e x-Boni n & Vo k ano Isla nd.... OA RI ' :
\ 1u rph y's lilW "ure was " ork in ~ here in Pe ru . In \lc rte d
Vcc a mi ..e vere inlt'ract ion wil h lower ~ uys . Sidl'lone
mon ito r Wl' nt o n t hc blink a nd X Y L had pneumonia .
IJild to bab)' ... il. :" eXi yea r hope 10 run lOll wall " , mil'( .
l'I<.l"er here in Per u a nJ h"\'e m) cflde speeJ up. Sure
rU'l y now! '\1 ' 0. Ihu nder a nJ Ii~h l m n!l wilh rilin hI n it e .
20 nite conJ \ belle r b UI m c rslepl! fl earo W bKW E b
" no W 7D J . I 'Pl "':X : I re~ ret that the o nly QSO I hilJ
,, ;t .. "ilh K \'4 F Z, I d id hear QY4NS a nd W 5 KTQ bUI
d id n ' t ma kl' () SO . If I'm sl ill a ro u nd fo r the ne" l co nle't
I ' ha ll hope 10 be able 10 ):i ve y'ou a heller Ii ..ti ng .
G ,\l3 IG II ' : Hea rd lOiS o f DX btll " e l'oulJ n'1 hre ak thru
Ihl' OKS c u rt a in. (;\H r CB: lI e a rJ Y\,IOH 51\9 . W \la­
lion.. nOI li"le ni nl! fo r E u . Condx 1011')'. QKS 2D db O\'er
mO"1 o f te,1. Ko ll o n ne u year! II B Q.\" L : I ha\'C hearJ
mitny \\, ' s and Y\· l()lJ . The ..u rprise "as \\'9 U ('\\' ,IIKO!
\ 'c ry. \'ery tin e co nd , in t he ll1 orn i n~ hetween nJon 1 17.~n

(; ' 1 1 , K 1PB W W:" ~ 'J'J. lhe b i)!' l;!est here , 1I /1 9C \I : So rr y,
t h i.. l ime noth in ~ po..it ive. (' re al hope from A ..iit , Afr ica ,
S,\ bUI ;u ..t l ew U S A " nd a lot o f Eu . Conte..t is not the
hc..l lime hlr J)Xin~ . IIBQQA : \\' jth my r i)!. I t' ,tnnol con-
lilCt Ihe St a le ... \hlre inpul i.. nece....ary . I cil lled K IPB\\'
Ion): time hUI no QSO. He " a s J 579 . 9 )'4\-,\' : T he hi
d,ty 01 Ihe n mlcst " a s. nOI b ,ld a' you ~'a n ..ee fr om m y
hl):. I h m l' \'e r. I J idn 'l milk e a s i n~l e QSO the 2d . Cond"
hl' re " crc vc ry b;ld , I heard on ly J W 's t he 2d n ite , I
coul Jhear K V~FI. YV lOll a no "'QUCW / II KO very we ll
t h ro u ):ho ul mn..l o f the le..1. l h l we \'e r, when I closed MOl­
lion at 12001 Ihe J I<,I, conJ , " ere so baJ th ai I was
h"vin~ ITllu b le cop)j n~ \\''J UC\\' H KD. That ends my' 160
aClhily hen' ilS I 'm ~oi nl! bilc k to Ihe State.. where I' m
\\~KXI. )"l'!O/l : Ve T)' ..tron ~ tropical OH~. 1\1'4F7 :
T hc cnn ll' ..l "il" ): rea l t h '" yea r e xcc p l for lhe O H!" Ihe
2d n ile .
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Amateur Satellites IIrolll page 27] G & G MILITARY ELECTRONICS CATALOG

51 1 50
512 50
5 21 50

S I1 9S
$11 9S

BR AND
•• W

51 9 50

5 23 50

"' ..sa ss

$ 16 9S

"~Co ,.Ift. _"' T..bon
Be 453 ..
Be .,5 _..
R 25 .

CornpIft. w ,", T..btI
BC 4 , 1 .
Be 458 ..

SCIC · 2 74·~ . AR(". S ("O \t 't A N D SlT HQ~

Eoe. L.....-'--....RECEIVERS
190 - 0:>50 I(c ......
6 91 Me
1 5 - 3 Me
TRANSMITTERS
• 5 3 Me
5 3 1 Me ......

Z" DC VOl.T\ttTER
Mounu ,n , l iS"' hoi. F'''11'' d ,..-.., 2 O:> "S"
T_ It.... o- I5.->dG600 Ce" O'.'O'd loo- ..W
on ,,"I-' SI-wd br¥'d SP'£ CIA L
....EW. bo. O'd E«"51 15 ' 10. $3 00
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W..""" 10j 11>1
.... EW S1 4 .S0

HEADSET LO"" .~. W .! I'I l¥lI'!' r " ...... '.... c u"'~

4 1l Coo- d ...cl piu '.l R.,. $" 50 0u.Spooc,"Ptlu S 2. Ilf S
L....... c.. ....oono 51 9!>
H,p ''''PI'dIonc. 1ldoop100- 100- _.. 5 69

AR('.~ VIIF RE-nIVER . lRA~S\tlTnR .

\t O D U L AT O R 100-I Sb \t l.' .
R 18 RE CE IVE R. ...' 1" lu h<!'l
. nd C' ..II.I , ,.c UIfd
Cond \ 1 '1 ~ O

T 23 TRANSM ITTE R ,, 1" l ubn
. nd C' yl l. " 8 ,. nd n ,n
or ' '.I ,n.lc. " on \! I ~ O
T 23 UI«l I n , lubfl '- .\ Ilf~

MO 1 MOOUl A TOR W,II' l ube'o.
E. c . uwd "'IO Ilf ~

TG ' }"A ("ODE KEYER . W1f~I""""'. .. lor-hC.
'lIPfodu<:n codI pr.lon fr om PIoI.>irt 1_
5 ' 0 l ' WO'M Bull'·on 1C)Ml., Br-.d __,,, Iedl
............ , ......P . ... .->d "'C II". COO"d S 24. .s 0
CodoIo .,..«IOC.I_ loo- ...",. .. U R

SPf. CI"'L PAC I("'GE O F FER BC~!> I'.....,....., . o.,n_IOO- ¥wi .1
4CC_ .... ,ncludt"ll ..-.onl' '''a. UH F Ani........ A_"obl_, cO"II,o l bO ' .compI<f,. _ 0 1 con.-, oo-, ¥'d ~u~

Br....:! _ S1b . llf~

B("·1 20t1 ·(" RlCI:IVER A" c..ll 8e« on R.
ce ..... . 100 10 400 I(c OJ~"'n 100", ..'I V DC 1 !>A
Con" nuOu' lun ,ntl, "0 ' conl ,ol . on o tt ''''' IC'' . rId
pho..- , , Compacl
Compi." ,1 " 'ul , NE W S 1 2. .s0

BC·b" S TR ANS('E! VE R 15 l ubin. 4J!> to sao Me.
E_ly ..s.plld 100- 2 _ ., -.r<»« 00- «>de on H.....
Mob,I• . T-,w,_ . E.~'''' '>I• .->d O l u ern;
e.nm w"" 1..1:>1'I. ...~ IUpply
In I« IOO-Y C. lon. 8R"'ND NE W S1o.llf~

TR...NSM ITTER .... 4 I..bft WE 3 16A . '6~6. l F l
RECE IVE R ..... 11 I..bft , 955. 4 l Hl. , l E6 . ,3.1F1
RECEIVER I F. 40 "-9Kyclft .
S IZE 10-1 " .. . 1,3.1 / ' .. . .. 11'1" Sfo~W1 25 I'"

AN /APR - 4Y fM & A'" RECEIVER " FB" foo- So-I""I. 1'10:. '''''
H.p pr«_ I., '...IF.. ......I. 100- "'O".loo-''''....:!
........."11 h "'lUPfIf;'f ...cl , -'.10_ "r" 11Fer>gf" .
JB lo 4000Me ,n 5Iun" 'tI'''!I" Foo-l 10 .. 6Q cy
cle AC. B.. ,It ·,n~ IUppl y Or'9'.... c...cu' ,
do. .... . ncludld . Chec..d Oul .
.....1«1 LII(E NEW S!lIl ,SU
All , ..n'"II .."' II ..... , 100- P U R
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radio. It is expected that amateur satellites
will serve both as a tool and as a catalyst to
encourage part icipation and experimentation .
especi all y among the younger generation who
will be the engineering and scientific leaders
o f tomorrow.

Amateur rad io has served as a clearing­
house for ideas and a proving ground for
many of the major techn ical and opera tio nal
developments in the field o f radio communi­
cations. and it can certainly he expected to
play a simi lar role in space. The knowledge
and experience gained wi th amateur satell ites
will . no doubt, hasten the development of
simi lar non-amateu r sma ll terminal satell ite
sys tems such as those that may be required
for education and emergency applications.
for mobile lise, and to provide communica­
tions in spa rsely pcpulatcd areas.

Amateu r radi o is d ynamic a nd its future
in space looks even more exciting than its
past. From its beginning at the turn of this
century. amateu r radio has grown to where
there are now approx imately 450,000 duly
authorized persons participating in this serv­
ice. Radio amateurs arc located in nearly
every co untry of the world, with the greatest
concentration in North America and Europe.

In the tradition of amateur radio, amateur
satellites. regardless of wh ere they are con­
structed or by whom they may be launched.
will be avail able to radio amateurs every­
where on a completely frce access basis, and
to share equally in their benefits.

Radio waves do not recognize frontiers or
political. economic or soc ia l barriers. Per­
sonal radio contacts between radio amateurs
of different o rigins. nationali ties and cultures
foster-more than one may realize-a spirit
of union and friendship, of peace and under­
standing. T his aura o f commonness which
unites rad io amateurs is a bright symbol of
hope for the future. This is the real spirit o f
amateur radio and the one that sets it apart
from all other radio se rv ices, whether ter­
restri ally or in space.
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OX [from page 65)

the W6 a good shot without brea king through
the "East Coast C ur tain" and is highly re­
spons ible for W6's good showing on the
various Honor Roll's, Another long path
openi ng to the area around India is good
during the winte r months at sundo:....n with
the beam over Sout h A merica. Probably the
most consistent LI) ope ning is the sunrise
pa th to ZS wh ich is o pe n most of th e year
but best in the slim mer months.

40 M eters - Th is band shows rem arkable
consis tency with good seasonal o penings to
most pa ris of th e world, however, during the
sunspot low openings to Europe a nd the
mid-cast at sunrise increase greatly. The long
path is open al m ost the year ' round to ZS,
howe ver. activ ity is not grea t.

80 M eten - In W6-land little was kn own
abo ut 80 meter propag ation until tr.e event
o f 5 Iland DXCC . As th e 1969 sta rt d al e o f
thi s award coincided wi th a sunspot high, it
was not until the com pletion of a year before
much was known about propagation on this
ba nd. As is true for other bands, there is a
long path sunrise opening to Europe and the
mid -cast although signals arc we ak . Probably
th e most fru strating experience for a \V6 is to
listen to East coast and m id-west sta tions
work Europeans wit h no trace of signals on
the West coast. O penings 10 Europe a re very
brie f a nd seem to peak about 0600 GMT dur­
ing the wi nter mon ths. T he most dependable
openi ngs seems to be to the Car ibbea n and
ZS with good ope nings to southeast Asia dur­
ing winter months. In January of 1970 HS5·
ABO peaked 20 o ver S9 at 1500 GMT a nd
E I'2 1lQ was worked via th e LP at 1500 GMT.
T he Southern California DX C lub made
q uite a project of 51lD XCC and 7 club mern­

bers have received the coveted plaque so far.

Far East OX

OX acti vity seem to be on the increase in
the Fa r East with act ivi ty or opera tion plans
fro m AC 3, AC 5, IlV. IlY, X U and XZ. Of
course the biggest question is in regard to
opera tion from China as BY IA B and IlY3­
NK ha ve been hea rd and worked by WeSI
Coast sta tio ns. A di plomatic inquiry of th e
Peoples Republic author ities has been m ade
a nd 1\\ '0 ama teurs have been reported to be
licensed . however. call signs are not known .
As of th is writing no defini te information is
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a vaila ble and m any are hoping fo r a BY
QSl!

On T aiwan, IlV2A opera ted by Tim a nd
Jim continues to be active on 14021 c.w ,
while BVI USE has been reported on 141 95
s.s.b, In Ilhutan, AC5PN was QSOed by
W6's in July and August on 14035 c.w. The
operation is by Yont en, a Com m unications
Officer with the Bhuta n Governmenl. As AC
is not an official prefi x issu ed by the ITU to
Ilhutan there is the possibilit y th at a prefix
will be requested . In neighboring Sikkim ,
King, AC3PT has been active on 14 me s.s.b.
but somewhat d ifficult to QSO due 10 the pi' c­
ups! By this time it is hoped that VE7 1R has
been active fro m Camt odiu and demo n­
strated amateur radio to XU ollieials. V E71R
also hopes to be active fro m XZ, howe ver, a
transm itt ing ban is still in etfect in Burma and
none of the 12 li cen sed XZ's are a llowe d on
the bands.

I

160 Meter News
Ilelow is the 197 1172 160 Meter O X Test

Schedule courtesy of WIIlB . Based e n sum­
mer activi ty and th e declin ing sunspot activity
we should have a n outsta nd ing winte r on th e
top band . The pa st sum mer activi ty was good
as Kl7H EE worked Antartica, Zl's/V K's
worked vr« KV4FZ m ade 160 meter WA C
in less than 24 hours, wh ile M 1'4BJI worked
Europeans and W's. On the West Coast W 6­
N UT (ex·W6KWE) logged PY2BJH, PY I­
DVG , VK3ATN, VK3AMl, K17Cl, 1I­
AYG, OA8V and K V4FZ during the months
of June a nd July. With all th is acti vity our
most interesting winter season o n 160 should
be in full swing. G ood luck!

197 1/72 T ransatl ant ic 160 Mete r DX Tests
GMT DATES: Nov. 28, Dec . 26, Ja n. 9 , Ja n.

23 , Feb. 13.
TIMES : 0500-0730 GMT.
FREQUENCI ES: WIV E cast a nd west ( except

Hawai i ) 1800-1 8 10 kc, Hawaii 1975-2000
ke. Europeans 1823-1 830 ke ( mostly ) .

CA l. L: CQ DX T EST at a lternate 5 minute
period s. WIVEs leading off. Set clocks
accurately . Keep accura tely to periods un­
less in QSO.

1971 172 T ranspacific 160 Meter DX T ests
GMT DATES: Nov. 6, Nov. 20, Dec. 4, Dec.

18, Jan. I , Jan . 15, Feb. 5 , Feb. 19.
TIM ES: 1330-1 600 GMT.
FR EQUENCI ES: WIVE cast a nd west 1800­

18 10 ke . J A 's 1907.5 to 1912.5 kc. Zl's
1876 (a pprox. ) . VK 's, etc. 1802-1805 ke .



CALL: CO OX TEST in 5 minute periods,
W / V Es leading off, JAs take alternate 5
minute peri ods. Set clocks accurately. Keep
to periods unless in OSO. .

JA /SUNSET: JA -Sunset tests-same dates­
but 0730-1000 GMT Sat., or 11 :30 P.M.
Friday to 2 A.M. Sat. WIVE West coast
t ime (4 :30-7 :00 P.M. JAST) .

New CO OX Commillee Member

We a re glad to welcome Bob Ferrero,
K 6AHV as th e new Northern California OX
Club Com mitt eeman. Bob is authorized to
ver ify OSL's fo r WAZ and CQ OX Awards
for the N orthern California area and m ay be
reached at Ham Radio O utlet. 999 Howard
A ve. , Burlin game where he is the new pro­
prieto r. Bob has been active in' O X contests
for m any years and is kn own for his snappy
operation a nd FB antenna fa rm.

OSL Information
CR4I1C- N OT Via K4DSN. QSL to Jul io Vera

Cruz. CR4BC. P.O. Box 36, Mindels, Cape
Verde Islands.

CR5AJ-via Box 68, Sao Tbome, West Africa.
CTlAK- via VE7BWG.
CTl llll-via W3GMN.
DA IJI'-<:/ o WB6PNB.
F~ClI/FC-<:/o H II9TL.
F~17WN-via K2KGII.
FM~IX-v i a W7VRO.
FOllTG- to lAlDCY.
FP~IIG-to VEIAIH.
FPOCA-<:/ o K201 D.
FP\ICV-<:/ o W2GKZ.
FI'\ILK- via WB2RLK.
FY7A E- to WB4WTG.
GD3RZI- lOG3RZI.
GDJWJN- via GJ W1N.
lI C8GG- via K9YIIC.
lIK\lIIKX-<:/ o WA6AHF.
IIK~BMO-to WA6AHF.
IISJA~I-via WA6AHF.
IITlMG- via WA5GFS.
JDIACH- to l A3GZ .
JY9BI- via DK211 1.
KA2AI- via WA6AHF.
KC6EJ-<:/ 0 WA6AHF.
KG6SF....,lo WA6AHF.
KG6SI- to WA6AH F.
KW6EO- via WA6AHF.
KW6GA- via WA6AHF.
KY4CD- to W4DQD.
WS9VCI- 28J 1 Northampton Dr., Apt. 304.

Roll ing Meadows, Ill. 60008.
KQ\INEII-<:/ o W~YOY.
KW~CF-<:/o W~BRB.

W7UXPjKH6-to KH 6HCM.
OB8V- via W9GFF.
PY~AD-Box 168, 5800 l oao Pessoa, Paraiba,

Brazil.
PX~AD-via PY4AP.
PZIDC-<:/ o WA6AHF.

VATICAN CITY

•

HV3S1 wil l be active in the 1971 CQ CW OX Test
with operators Ol1 CU and Ol9PF at the key. The
stotion custodian, Brother Ed norma lly operates

only phone.

TYJABF-II. P. 504, Cotonou, Oohemy
Republic, W. Africa.

VBIMSA-<:/o VOIFX.
VKJ VV/ VK9- to W7VRO.
VK\ITM-to K3RLY.
VPIAJ-<:/ o W4VPD.
VP2MAC- via VE3 GCO.
K2YGM/VP7- Box 11 75, L.I.C., N.Y. 11101.
VP8ME-<:/ 0 WA5FWC.
VQ9G A/C-<:/ 0 WA6AHF.
VQ9GA- via WA6AHF.
VQ9DII- via WA6AHF.
VU2I1LV-to W~PAH.
VV2JEZ-lOWA7M VY.
YIIJAAY-<:/ o W3BRB.
ZD8GA- via WA6AHF.
ZD9BL-to WA6AHF.
ZF I WF-<:/ o K4CDZ.
ZL40L/ A-<:/ 0 ZI2GX.
JAOFN- via DL4VA.
JV8ZK- via F5ZK.
5AOZZ-to WA6AH F.
5X5NA- to G3LQP.
5X5NF-<:/ 0 VE6AKV.
8P6 DR- via GJ1VL.
8P6D~I-to W7VRO.
9\'1QJ- via WA5VHR.

73 & DX, Jerry, WA6GLD

PLEASE USE YOUR ZIP
CODE NUMBER ON ALL

CORRESPONDENCE
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THE CLE ANEST TALK AROUND

Th e A u t o Levet is the first maj or breakthrough in
vo t um e p r ocessing In years. This uni que devic e
r e g u l a t e s the input signal t o p rovide [..I d b o f com­
p ression . It is ideally suited t o SSB and A~t and
may be used wi th A L e systems. A b u il t- i n bypass
s w it ch a ll o ws you t o fe ed t he mic ro p h o ne s traight

t h r o u g h , Provis i on is als o made f or push..t o -talk
o p e r a t io n . The- A u t c L e ve l i s not a cl ip per com"
pre s sor" all reg u l e t io n i s accomp l i s hed w i t h a
l a st- acti ng photo sensiti v e re s i stor th at e lect ron ..
i c all )" regul at e s th e inpu t w i t h a m i n im um 0 1 di s­
to rt ion , If you would like 10 incre ase your ave- raKe­
o u t p u t a nd sUit m ai ntai n a c l e an slgn a ! , t he A u to­
Le ve l is the volume co mp tf's sor f or y ou , , ,

Feature s :

• 14 db o f comp re s s io n (m i n im u m)
• I IS -yo lt a c p ower e upp l y
• Input bypa ss switch
• All si li c on t rans ist ors
• G.. IO li b('r~las s printed ci rc ui t b oard
• Simpl e in s t allat ion ( in st a II 5 in mic ropho n e lead) ,
• P rice : $8 7 .50

PLEASE USE YOUR ZIP
CODE NUMBER ON ALL

CORRESPONDENCE

KDJD AUDIO FILTERS FOR SSB AND CW

DATA ENGINEERING INTRODUCES
FREQUENCY MARKER: 1 m.t.'"- hMmolMCl to 150 MH, .
TWIN-lEVEL KEY: EI_I.- I~h" -" soI.d .",e.
ADVANCED l ·l_be. IkJlldesh ..-nory, .,.......",.,

KEYERS: monoIOf ...ta .a..' M: t...andwordIpKI,.,. 2-A,
.bo'Ie. Diu. SOG-bot mesue- memory. .. ­
prOl,. m m.lble M ~mM li llY ;.... 'P"'d.

FI VE.YEAR WAR RANTIES. S.nd la~ t... e:tt-'OI·

DATA ENGINEERING . INC.
80a 1245, Sprmg"e4d. v« 22151

Top~ compo<...tI throu~t . K;1I IUwl4d ttl Iimplit4d in-
struct ions. De!u.emoo:tell _mb*! in.--V eabi~ tIl in-out$Wltehei.

G,..tlv impra.,.. .-pIion a n ell ....
CII'i.,. ... R__ h.f. ..60 hi.., bedt·
~nod noiM, end., budllhol.

sse t il* prOl'idn w-p cutaff end ....
jletMWOOdb .,.,. 3500 Hz. l-.Z for
pt__ or .... .

CW fltt. _ IpOt __ M 180 H, ;
40db p-'Nnd af 1100 Hz. hnbend
peek 100 H, 1I ·)db. L-.Z input; H.·
Z output.

C.W. Kit $1.95; Delu• • $15.95: sse Kit $11.95; Delulle $19.95.

EARSPLITTER

Introduc:tory
Pric:e 1.5 pou".h

SR. . .. . , ..

" The distinctive Warning S ignar

$35. 95

'-- - - - RAYTRACK COMPANY . 3498 E. FULTON • COLUMBUS. OHIO 43227 -----l

.--- - - ADVERTISEMENT
It m ay take some doing, but you CQ ' flam'
o pera to rs co uld pu t a plan in to motion that
could circle the globe. How? In a nu tshell :
Ask all who are Wo rs hi ppers i n a Religion
to give. EVERY WEDNESDAY. at least 10
seconds o f t ime in tho ugh t o r prayer, for
we nd-Peacea nd Domest ic-Peace. Ti med from
Mid nigh t Tuesday 's to Mid n igh t Wednesday 's,
evrry~ in all Religions. in every Co u n try .

PRAY FOR PEACE
Ask each Worship per 10 try the Pla n
a nd ask him o r her 10 describe it to
o thers, by Voice o r by Le iter.

Imagine thousands upon thousands pray .
ing in unison during the same 24.llour
period, every week. f or the same purpose.

ANONYMOUS

8 ~O I I

Dept. D
Dallas, Texas 7521

All l , lU~'i m ,pped postlW,d . A",o,.. "~s'denh .dd . ' . ..le i I ... .

THE J . LYNCH CO.
p . O . Bo x 1 11 4. PhOe nI X, Ar iz o na

", • , IN THE DOG HOUSE?"

P.O. Box 19406

12141·528·0 150

MOVE IN
WITH D ESIGN I N D U ST RI ES

WIFE·APPROVED
COM M UN ICATIONS OESK

AND CONSO LES

. _ . w ou ld YOU believe . , . SO ME h ams a re ppr·
muted m t o t h e h ou se . . . p erh ,l p s even the
li v i ng room when the" s tauon includes a Des lRn
Industr i es. Com mumcatrons D esk o r Console!

Send Today for Our Special Wife Pacification Kit
(Descrip tive Brochures)

DESIGN INDUSTRIES. INC.

ELECTRONIC SIREN ES·900
Now being used by:

Vol. f iremen, aux. pol ice, boats, fire
alarm systems, burglar a larm systems, etc.

TM EARsPlITTER ES-900 .....tt.loud.
• 1I."toon-..II ..... '*""'..,.... 'lIPod ..."Pt...
tou nod , just 10k . l he _ " ,.". u.-d 0 " I~

1.._ police, '''', end _ " ncy ...... ic;I"-

No moving J*'tl to .ur out or JUst!
• The tone ........ from low 10 h ogh

.,1_IUly.• Or_'" l hain 1 ~,. from bat·

'.....
• W,ll ~'Ie on 12.1 6 woIt ..""."

bIlU...__

• ()pt_m voI l• •• 13 woItl o. c.
• Elec1,onc end t1vmonum trumpet

'-flI _ bl..lt MIlO one .nt..... u".t
lI'I<lhoetl II totell., _ ...proof .

When you ..... _1-..... '" E...RSPLITTER

A lso ava ila b le a s car theft a larm ..... . .••• $39 .95
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Matching Networks
Int egral Wattmeter : fwd pwr in watts
and VSWR di re ct • Can read retl
pwt • Matches xmtr to ant VSW R5:1
MH ·.. 200 watt s _.._.._. S 99.00
MH ·2000 2000 watt s PEP __ $195.DO

wv-.

•..' - I
~-- ~

DRAKE TVI FILTERS
TV-JOO·HP High Pass Filter $ 4.95
TY-1Dna-lP l ow Pu s Filter 11.15
TV·IOO·LP Low Pass Filter &.50
rv-CB-LP CItizens Band 1.&5
TV·JOO·FMS fM Band Stop 4.95
TY-JOO-FMI FM Tunea ble ,... 4.95
LN-4 Power line fi lte r 8.00

RF Wattmeters
fwd and ref! pwr direct ly in watts •
Two scales each di rection - Cali b Ace:
+ (S% of read ing + 1% of full scal e)

Moaell Range Full Sca le Price
w.. 1.8·54 MHz 2OO/2000W $SUl5
Wy·. 20-200 MHz lOO /IOOOW $13.50

Matching Speaker MS-4
5'"x7'" speaker, space for powe r su pply

Cardioid Mike $22.DO
60-8000 Hz, ceramic, Hi-t
hiih lr direct iona l, PIU! . . .
MId! 729-SRD 17.00
SUniari CrJstals, ea $ 5.00
Power Su ppl y 'C-4 ... $99 .15

DRAKE 4 LINE ACCESSORIES

M. ..

W·'
$495.00

• Permeab i lity -tu ned VF O
read s to 1 kHz • Crystals
cover . 11 of 80, 40 , 20. 15
mtrs. and part of 10 • Ten
500 kHz accessory range s
(1.5-30 MHZ) • four band­
widths . Passband tuning .
Noise Blanker on CW·SSB­
AM , Notch Filter, Xlal CalA...." .,, $475.00

• 2000W PEP·SSB, lOOOW
AM , CW, RTTY . Class B Gnd
Grid • Broad Band Tuned
Input • Rf Neg Feedback
• Xmit AGe • Directional
Wattmeter • Ta ut-band Me·
t ers • Plate Current Meter
meets FCC reg • Quiet hi­
volume blower.

Amateur Net $825.00 Incl. up . sol-st. Power Supply

Frequency coyerage and VFO
similar to R-48 • USB/LSB
• Semi break-in CW • Con­
trolled Carrier AM • VOX or
PH • Adjustable Pi-N et •
Xmi t AGe, no flat t opping .
200 wa tts . 8 pole sa Filt ers

I ransceive with R-4B or T·4X8 VFO or use separately.

HAMS SA Y •• •" Best Receiver buy since the 2-B"

DRAKE 2 and 6 Meter CONVERTERS

.-•
•

For ReceIvers
FET, l o Noise, Un iform Ga in,
Low Spurious Responsej :5;J 6 meters- SC-I .__.$l1 .DC1
2 meters-SC·2 _..$1I.OD
Power SuPPl r CPS·1 $ 19.15
VHF XUI Ca SCC-1 $1&.15
Console __ CC·1 $2&.95

Transmitting Converters
TC-2 • Ent ire z-meter band . 180 watt in put
TC·; • All of s-meter ba nd • 300 watt in put
BOTH : • Xmit AGe- no flat to p • Antenna
Re lay • Need no separate pwr su pply with
Drake xmtrs. TC-2 $300.00; TC-I $250.00

SPR-<4 PROCRA MIBLE RECEIVER . All solid state . 1 kHz ace.
dial • ] bandwidths • SSB-A M·CW • 24 500 kHz ranies 150 kHz­
30 MHz (10 ranees furn ., others $5 ea.I • 12 YDC/1 2D VAC
• Acces a'fail: Cahb, Noise Blanker, Notch. . . $459.95

• Xlal control lst converter • SOO
IlHz Ranges: 80. 40, 20. 15, 10 meters
• Accessory Ranges 3·30 MHz •
SSB·AM·CW • Accessories: Spllr, Q.
Mu lt , Ca lib, Noise Blanker, Xlals.

A••It" .,t $255.00

n ...... CIllliulitali••s SUti,• • Consists of R-4S and T·eB in
same ubind • Less powe r supply and crystals _ __ $115.11

CW Transmitter
• 100 (or 75) watts • Break-in CW with
2.c • 80 , 40. 20. 15, 10 mtrs xtat con­
trolled • Ant. Relay • Sidetone • LP
Filter . Pwr. Sup . incI.

A...." .,, $164.00

De ce mbe r, 1971 • CO • 9 1



PLEASE USE YOUR ZIP
CODE NUMBER ON ALL

CORRESPONDENCE

Zero Beat [from page 48J

Zeroing The Crystal Calibrator

With the receiver b. f. o. turned on, tune in
WWV while watching the scope and find
zero beat with sine wave collapsed ; then
switch o n the calibrator and vary its fre­
quency as you d id previously with the trans­
mitter. This procedure will enable you to set
the calibrato r exactly with WWV. Of course,
allow sufficient time for warm-up before at­
tempting to cal ibrale.

The Heath Monitorscope can also be used
for the entire zero beat procedure if that is
the only sco pe in the shack. The only d if­
ference will be that you have fewer controls
to be co ncerned with, The sine wave will still
be there but not the lissajous pattern. Con­
nect the output of the receiver 10 the jack
marked VERT. on the rear of the sco pe and
set the function switch to SI NE position. This
connection may be left in place even though
y Oll lise the scope o n transmit as well.

If yo u are using a sideband receiver with­
oUI an a.rn. filter the sco pe pattern will prob­
abl y not reappear on the other side of zero.
Those with an a.rn , type receiver or any side­
band receiver with an a.rn. filter will have the
adva ntage of see ing both sides of zero.

For o lder hams. such as the author, where
hearing is less th an keen, Ihe above visua l
aids will give transceiver accuracy to a trans­
mitter-rece iver method of opera ti ng.

Acknowledgement is made to WB2FWS
for his assista nce in the preparat ion of thi s
a rt icle. He is my first harmonic. and gave
me the inspira tion to get back on the air afte r
a 40 yea r abse nce; my call was 3FO! •

F.M. [from page 43]
S.E.R.A.

QSP. the official publicat ion of the Southeast­
ern Repeater Associat ion. as well as tha t of the
Tampa Ba y Repeat er Associat ion. has been cry­
ing for news of SERA. How about it. give \Va lt
Terrie a break with news of SERA .

Finale'
Some o f the re pealer d irecto ry cards were a

littl e late in ge tt ing sent out. Al so. the cards
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went through a second printing to get enough to
fill requests. Looks good. Several f.m. groups
have been participating in local parades, civic
drives. etc. This is good publicity for all of us.
Well. I've taken up so much room with 220 mc
info rmat ion this go ' round that th e Q & A sec­
tion must be omi tted. T his will be correc ted next
month. Maybe. since it will be the firs t anniver­
sary of th e F M COLU MN, we can ta lk Dick.
K2MGA. oUI of a lillie more room to celebrate
in. Unless something comes up. I'll be seeing
some of you at SA ROC in Janua ry. and in Cor­
pus Christi in February for Texas VHF F~I So­
eiety meeting. Best of luck. happy holidays. and
!\ee you nex t year. •

Heath IM-) 05 YOM [from page 331

men t is about 7" X 5" X 2 \4 " ( H. W. D.)
and it weighs around 2 lbs. with ba tte ries .
T he case is blue-green and the panel is gray.

Operation and Performance
The ra nges are switch-selected, except for

Ice 1000 v.. 5000 v. and 10 a. ranges wh ich
necessit ate moving one of the test leads over
into a separa te related jack and selli ng the
range switch to a speci fied position .

There arc three cali brating controls that
a rc accessib!e when the fro nt panel escutcheon
is snapped olT the case. Calibra tion ca n be
made aga inst a known-voltage source or in
co njunction with a 1.5 v. D cell. The accuracy
thus largely depends on the accuracy of the
known ca li bra ting sourc e. After calib ra t ing
our unit aga inst a D cell . the ove ra ll voltage
accuracy fc' l within the speci fied tolerance
when checked against a voltage calibrator
a nd o ther ins truments o f know n accuracy .
Checked agai nst a I 'J, res is tance bridge. the
ohms readi ngs also came within the ra ted
tolerance. A nice fea ture wi th th is func tion
was that no singificant resen t ing of the OHMS­
ADJ U ST control was needed when switching
bel ween ranges. T he tolerance on all fu nc­
tions al so was maintained rega rdless of the
physical position of the instrument . indica ting
a well-balanced meter movement.

The Heath Model 1M -lOS v.o.m. is priced
at S47.95 (kit including material for test
leads) . It is a product of Heath Company.
Bento n Harbor. Michigan 49022.

-W2AEF
I Batter ies are not su pplied with the Kit. A pro b­
lem we encountered with the 15-voll bat tery is
that the required type is no t readi ly available at
local ra dio shops. Fortu nate ly, ho wever, re­
placement of this ba ttery (needed fo r only the
x 10K ohms ra nge) will nor be requ ired as often
as that of Ihe D cell might be .



FOR THE BEST DEAL CAll RAD
TOP TRADE & TOP
DEALS FROM THE
FASTEST GROWING
DEALER IN THE WEST

Put more
adventure into

Amateur
Radio

The Power-M ite Inc ludes a SynchrOdyne d irect c onve rsion receiver and soli d
sta te CW transmitter. Drift is less than 100 Hz. Adequate rece iver sensi t iv ity
even for " down under" OX signals. An " M" derived l iller provides 2 KHz
selectivity . Buill-in side-lone, rece iver mut ing . Integral break-in key ing with
ad justable de lay (PM 3A only) makes operat ing virtually ellortless . Keying is
c lean and wave shaped for easy copy.
A compact Power-Mite transce iver excel s as a trave l ing c ompanion . It needs
only an antenna. key , headphone s and a rentem ballery lor instant
CW communication wherever you are .

Ol d timers who are a lillie bored with high
power are finding the Power-Mite a refreshing
chal lenge. Beg inners experience all the thrills of
ccncuertna d istance and mak ing new friends .

Ideal fo r the Novice , po rtab le opera tion, OAP
work and eme rge ncy service . II may be used to
drive a linear amplifier .

$54.95
$59.95
$65.95

PM 2
PM 2A f , l ~ SIde-lone I

PM 28 ' ,lh aree-tcee and 20 meters) . _. .

$69.95
$79.95

POWER-MITE PM 3
POWER-MITE PM 3A

TEN-TEG lEVERS

MODEL KR5

-
••

MODEL KR20

A popularly priced l ine keyer without the squeeze
feature . Excel lent " feel " for smooth , easy to copy
CW at any speed. Self complet ing chara cters . Side
tone. Two pos ition we ighting control .

The KA5 embod ies a new principle in paddle
construct ion. II provides action usually assoc iated
with higher p riced instruments. Operates from 12
volt DC sou rc e . Se ll·compieti ng characters. Fill8d
factory adjusted padd le return and weight rat io .
Ideal for fixed o r mobile etauce . KR20

Keyer less padd les
Price 559.95

KR5 Price 534.95 KA20 Price 544.95

AMRAD
SUPPLY

Central California 's Most Complete
Amateur Radio Shop. See AMRAD
for the Finest in Service. Equipment

and Supplies. ..
1025 Harrison St . Oakland, Californ ia 94607 Phone 415 /451 ·77 55



I

Puts complete
station control
at operator's
fingertips • • •

Station Console puts you in
-

COMPLETE CONTROL

Model C-4 $2999 5
Amateur Net

• 24 hour digital c lock- lighted, shows correct ti me to the
second . Solid state resetlable timer fl ashes light at iden­
ti fi cation interva ls . Station power conlrol wi th eigh t 120
VAC and two 240 VAC receptacles, fr ont panel contro lled
heavy duty power contractor • Equipment control switch
for changing excite rs , rcvrs., etc . • Directional RF watt­
meter with 200 or 2000 W full scale . Buill-In rolor control
for Ham-M • Electronic phone patch gives const. xmtr in­
put. works PTT, meets phone co. rec crrements e Remote
motor-driven coax sw itc h se lec ts f ro m 5 antenna s .
Dlmens: 10¥.. .... W x 5Vz " H X 12V.." D., WI. 24 lbs.

$39.95

540 Richard Sireel
Miamisburg, Ohio 45342

sgn6/jDne CX·7A
New " A " Model no w ava ilab le

S t ill $2195. - Great New R eli abil ity

PLEASE USE YOUR ZIP
CODE NUMBER ON ALL

CORRESPONDENCE

R.R:'nOIIlt lIST . . THE PROFESSI ONA L KEV ER

Ch..c:I, the R _ , .

• OST, M.,ctt 191 1 • POP. ELECT., July 1910
• CO. .an... ....,. 191 1 • 73. .an , 1911
• H.lm R.,j,o , Au, ...,. 1910, Oec b... 19 10 , M.., cn 1911
• Ie MEMOR Y f OR (" -39M n OW only $39951'

rr::o'fil'li'('N~ from you. h dNI.. 01' d ,,-.;!
l!:t.!JJ.lUl.t!J S 80. otOllO. _ , v_ . Cal......... _~

Phone/W, l te DON PA YNE K4fO ' Of a top trade on your gear

PAYNE RADIO Box 525 Springfie ld, Ten n.

Oays(61 5 )3 84-55 73 • Ni t e s (6 1 5 } 3 8 4 ·5643

MODR " MY ••YCHVERTDI Will
WIIMATI AMY 40 OR 10IIETD
DrrtUllHVERTED YEI ON110 m EWS Ppd

• Handles 250W PEP (l40W DC)
• Use coax or open f••dUne
• Use w it n a ny SWR bridee

TOP BAND SYSTEMS' Made in USA-Guaranteed

53-49 Abbeyfleld. Dept. I, Long Be.ch. Cellt. 90815

SPA CE AGE TECHNOLOGY PRODUCES SOL·
10 ST A TE DIGITAL CLOCK WHI CH CO M ­
PUTES AND DISPLAvs TIME TO THE eXACT
SECOND. THE HANDSOME WALNUT CASE
A N D NIXIE 1M ruee D ISPLAY WILL COM·
PLEMENT ANY DECOR . INCLUDE 0 ISA WAL·
NUT BASE FOR USE ON TABLE OR DESK ,

FEATURES:
• S ,ll Digit N,x.,e · Tu be Display

• TTL Integrated Ci rcu its
• Solid Walnut OIled Cabmet
• Three Speed Time Sett ings
• Potercrd Red D,splav Filter
• Frac tion of Second Accuracy

• NIxIe is it Bu rr oughs Trademark

Available in 12 o r 24 Hour V er SIOns

Please Specify When Orderin g
SendCh eck or Money Ordet' fo r $ 159 Pnstpard
Cahforn,a ReSIdents Add 5% Sa l~ Ta. .

TECHNICAL DEVICES AND SERVICES
17B15 Sky Park Ci<cle BOX BU

Irvine, California 92664

SOLID STATE

DIGITAL CLOCK

A,allable at your local distributor.

R. L. DRAKE COMPANY

94 • CO • December, 1971



Now-What does a classified ad
in CQ cost ?

WHAT'S A CLASSIFIED
AD IN CQ WORTH?

NOTHING!
Unless, of course, you happen to
have someth ing to sell ... or buy
. . . or swap ... Then you can only
measure the value in satisfaction,
time saved, etc. Of cou rse, a typi­
cal classified ad in the othe.. major
ham magazine costs between $2.50
and $3.00, so maybe that's a way
to measure.

That's right, you read us loud and
clear. CQ subscribers can run non­
commercial classified ads any and
every month absolutely free of
ch arge. All you have to do is sen d
us your mailing label, on a post­
card, as proof that you're a sub­
scr iber, with your ad neatly typed
or printed. There's a limit to three
lines in any single month to make
space for everybody to get in that
needs to.

SO-What's a subscr ip tion to CQ
worth ? Well , maybe twelve months
of grea t reading, maybe twelve
months of free classified ads, may­
h e both. That's up to you. In any
case, at $6.00 a year, CQ is a steal.
Do we have your sub yet? If not,
why not?

T R A DE for ham gear: 2 p r o f essio nal Co n certone
Co nsole tape machines: Series 90-3 stereo; R eve r se­
O ·Matic Pl ay b ack. W A 7 Q BX, 4231 N . 34 th P l. ,
Ph oen ix, Az. 85018 .

W A NTED: R 390 , R39 0A, R38 9 , R 2 20 , 5 151 ,
Raca l, SW RC, p . O . Bo x 10 048 , Kansa s C i ty,
Missouri .64111.

H A LLI C R A F TE R'S HT·3 7 Transmitter SSB A M,
CW, Top condition with m anual, Sl60 . E lmer
Turner, Bar nar d R idge Ro ad, M ered ith, N. H .
02353 .6 03 -279 ·808 1.

LI NEAR G2 DAF Pair 4 -400 • Circui t Mar.
1966 CQ $200 in parts - For $ I 00. D eta i ls. W4.
PR K , Sell Po w er Su p p lies : B r idge Circu i t tu bes,
700V Hi·350VLO. $ 25 Wt. 121bs. W4 P R K. 5106
Sylvan Road, Richmond, Va. 2 32 2 5 .

RA DIO AD VENTURE! Th r ill t o the a m ateu r ra d io
advent ures o f T ommy Ro ck f o rd , K6 AT X , in SOS
AT M I DNIGHT, CQ GHOST SH I P, O X B R I NGS
DANGER - all t ime favori te nove ls b y W alk er
T ompk in s, in co lorfu l new ed it i o n s. O rder Inctv­
!d u ally at $2.4 5 plus 2 5 cen ts p o st age and handl·
109 , or all three for only $ 7.00 p o stpa id . Utah an d
Ca lifornia r esiden t s add sa les t ax . Sen d check or
money o r d er t o Per egr i n e Publi sher s, I nc., B o x
30565 , San t a Barbara, Ca l i f. 93 105 .

2-M E T E R FM I C-2 0, so l id st ate, sta te o f the art .
f u lly xta tec , w/ m tke, m -mount , & o t her accessories.
$ 220 . B o b B r u n k o w, 15 11 2 S.E. 44 t h , aeue­
vue, w «. 9 ll 0 0 4 .

" 19 7 1 T ESTS·ANSW ERS" for FCC F ir st an d
Second C lass License -plu s- " Self·S tudy A b il ity
'res t ;" Pr o ven! $9.95. Satisfac t io n guar anteed.
Command, B o x 26 3 4 ll -H , Sa n F rancisco, Ca. 9 412 6 .
GALA X Y V M k I I wi t h AC su p p ly, vox an d cali­
b r ator , $ 300 . All like n ew. ·WAIQBY , 34 65 E ast
Shar on , Pho enix, Az. 8 5 0 32 . ( 60 2 ) 992·4392 .

FO R SA L E : S t an d ard Com. S R-C 826 M w it h A .C.
p ower su p p ly. MINT CON D X . $260 .00 . I. Jaco b­
so n, 2 10 1 0 A n za A ve., T orrance, Ca l i f . 90503 .
MANUALS: $ 6.50 each-- R· 39 0 /URR, CV-5 9 I A /
U R R, B C-3 4 8 JN Q , L M-2 I, B C-6 39 A , O S-8C/Ui
$ 7.5 0 each·· R -38 l1 /U R R , U PM-4 5 . H u nd reds more.
L i st , 25 cents. (coin) W3 rHO, 4 9 0 5 R o anne Or.,
Wash i n9ton, D . C. 2 0 0 21 .

SEL L : C h eap "rn orcer son m o d u lato r an d d r iver
t r ansf o r m er s f or 8 11 -s t o 8 13 t u b e. W . C. H Older,
W4AA Z, 10 0 0 W est Alden Ave., V a ldo sta, Ga.
316 01.

Ham Shop
Advenising Rates : Non-commercial ads 10 ~ per
word lnctud iog abbreviat ionsand ad dresses. Corn­
merc ial and organization ads, 35 rt per word. Min­
i mum Charge $1 .00 . No ad will be printed I-In­
less accompanied by full remittance. Closing
Date: The lOth day in the second month preced­
ing date of publication.

Because the advertisers and equipment con­
tained in Ham snce have not been invest igated .
the publishers of CQ cannot vouch for the mer­
chandise listed therein.

D irect \,Ivcorrespondence & Copy to: CO Ham
Shop, 14 ~jlnderventer Ave., Port Washington,
L.I •• New York. 11050.

E XCIT I N G LI STEN ING : Pol ice F ire Emer­
gency Call s o n y our broadcast radio, $ I 9 .95 u p.
Al so rece ivers, scanners, dual/band, crysta l s. Sa lch
C om pa ny. Woodsboro, 3 , T exa s. 78393.
QSL PHOTO STAMPS : G lo ssy F r ee Samp les. B & C
ENT ER PRISES, P. O . B o x 49C, Luray, Va. 22835 .
G R EENE••• guaran t eed wa t erti9ht cen t e r i n sulato r .•.
wi t h o r wit hou t B ALUN.•. a tough item t o b eat .••
Fl ie r free.. • Greene I n su lat or, Bo x 4 2 3 , w ak efi eld,
R. I. 0 2 8 8 0.

QSLS. SECO N D TO N O N E. Sa me day serv ice.
Sam p l es 25 cents. Ray, K7 HLR. Bo x 331 , c tear­
fie ld , Utah. 8 40 I 5 .
WANTED: ARRL H INTS & K I N KS, V Olumes O n e
TWO and F OU R. Pay any r easo nab le p r ice. W .
C. H o ld er , 100 0 West Alden Ave. , V a ldost a, G a.
3 16 0 1. W 4 A AZ.

,
•

,
•NOT A RED CENT!

M U LTI LI N GUA L ama t eur wan ts t o con-ac t D X'er s
in sou t hwestern U . S. Pat, B ox 2 12 8 , Cu lver City,
Calif . 9 0 2 30 .
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OB301. 401-1 CW filter, xta l pack . retu bed, realigned,
excellent. t'" irst certified check S49 5 takes all
freight co llect. Also HW16 Novice transceiver. ex­
cellent. S75. W5 vee, Box 16005, Jackson, Miss.
392 0 6 .
FOR SALE: 36 issues of CQ Magazine, July 1948
to February 1959, S15, you pay ship ping. Send
SASE for list. K6 UFZ.
HELP! Need Manua l for Peirson KE93 . Wi ll copy &
pay postage. E. R. Romer, 119 Avenida Carolina,
Tucson. A r izona 85 711 .
MAGAZI NES FO R SA LE: CQ/ QST/ Ham Rad io,
issues at 10 cents each (plu s shi p p ing) fr o m Lo ck­
h eed Ham C lUb, 281 4 E m p ire , Burban k, Ca li f .
9 150 4 . Se nd list and check. A vailab le i ssues and
any refund due wi ll be sen t promptl y.
WANTE D : Tri·band beam to be use~d"';~n-N;U;o~'~I.h~.~,.n~
California area . KSENL, Rte. 4. Box 12 7, Grand·
view, Tx. 76 05 0.
AWARD HUNTERS: Join the greates t club in the
world - for free info write to Joseph SChwartz. K2.
vav, 43 -3 4 Union Street, Flushing, N. Y. 1 1355.
Hall icrafters HT-37. Mint concx. $ 200 .00. Halli­
crafters SX·III, $145.00. Marine Electronics

l
76

New York Ave., Halesite, L.I., N.Y. 117413 . (5 6)
42 7·71 99.
SAROC-HAM RA DIO MAGAZINE Cocktai l Par t y
January 6 , 72, all one can drink fo r one hour il
you can elbow your way to the b ar. F lamingo
H o tel, L as Vegas, N eva d a.

BIRD WATTMETER Model 4 3 and elements. Buy,
sell or trade. Wr ite size, condition and price. SASE.
Charles Simmons, Box 5 7 5 , Atwater. Calif. 95 30 1.
SAROC-HyGa in/Gala xy Cockta il Party, Saturday,
Jan. 8 , 72, all o ne can dr ink f or one hour i f y ou
can elbow your way t o the bar. Flamingo H otel,
Las Vegas., Nevada.

Pu nch t hrough t he QRM, get 10 DB tal k pow er
bo o st w it h AMPR ESS speech pro cesso r . On ly
$39.95. C. E. Cox Com pa ny, 2 4 15 S. B roadw ay,
Sa nta Ana, Ca li f. 9270 7.

DRAKE STATION : R-41B Rcvr and MS-4 Spk r
$ 360 .00; T-4XB Xmtr and AC-4 power supply
$4 50.00i L-4B linear amp and po w er su p p l y
$ 5 35 .00; MN-2000 (2KW) antenna matching net.
work $ 150.00. All in excellent condit i on. Frans
Liem, W B8EPJ. 5732 Rosebury Dr., Dayton, Ohio.
41 541 24 Phone (51 3) 23 6 -205 0 .
SA R OC·SWA N E Ie~c~'~,-:o~n~;c-:s;'-;C~O~C~k71.7;"I~P;;::.~,l;;y~."F~''';d~'~Y::-.
Jan 7 , 72, all one can drink for one hour if you can
elbow your way to t he bar. F lami ngo H otel, Las
Vegas, N evada.

L MU 4 1 MOTO RS for mdl 28 and 3 5 , T eletype,
U niversa l VOltage, se ries governed, wi t h RF ti l ter
N ew $ 26 .00 2 0 0 V 6A t r iac 80 cen ts. SASE for
list . 6 0 ug Cra ton, 5625 Bal frey Dr. , W. Pa lm Beac h,
Fla. 3340 6.
FOR SALE Lam pk in 105 B with all manuals, u sed
very l itt le, $1 50 .00 will ship. W9 PPP, 130 5 Jeffer­
son St., Racine, W isc. 53 40 4 .

SELL: Royal Deluxe Po r t ab le Typewr iter wit h
Engin. symbols installed by Royal .:r ouch Control
2 color ribbon, Exc. concx. Best offer. W2ASI, 15
KensingtonQval, New Roche lle, N. Y . 1080 5 . (914)
N E 3 - 70 7 7.
L am p k in T ype 10 5-B m icr ometer. Freq uency met­
er wit h engineer ing d at a sheets. Like new, hardl y
used in o rigi nal car ton. $ 150 .00 . M ar i ne E lectron­
ics, 7'6 N ew York A ve., H al esit e, L. I., N . Y . 1 17 4 3.
~ 6) 4 2 z.z 1~9~9~. _

WANTE D: D rak e T 4 X. Southern California area.
WA 6 CMX, 146 3 Silvius Ave., San Pedro, Calif.
90 731.

WANTED TO B U Y: T ech Man ual for C of E Gen­
era tor Set 1 1/2 kW, 3600 rrm H o m el ite Mod el
24 A I 2 0 -2 i, Stock NO.1 7-5 40 -5 00-000. A lso need
carburetor or modification ki t information. 10 07
Janlee, Bu r kbu rnett , Texas. 76354.

2 MT R. FM - G alax y FM-210 AC-2 10 A C/ D C
supply, mobi le mount, 8 xmit &4 rcv x tats, all fa c­
t ory supplied m odifi cat io n s, m anua ls. $ IsO. WI­
Y B T, Smit h. 3 WOOd lawn, Wil liamst own. Ma. 01 26 7.

CRYSTALS : 10 0 K .C. in h eavy duty FT-249
holders. $ 1.50 postpaid. K8 LJ Q, 351 Mower Rd.,
Ptnck ney, MiChigan. 4816 9 .

SELL: E ico 753 Transceiver/7 5 1 PS. Complete w /
ma n ua ls and modif i cat ions. $ 13 0 . K6 ZTA, 4456
Ba lboa A ve., E nci no, Ca. 9 I 3 16. Phone 2 1 3­
981-2426.

WANTED:Heath SB-6 00 , SB-61 0 , SB-630, H P2 3A.
H am-M, SB-4 0 I. State condo price. H ar old Da lton­
POB 64 I , eesrev. S. C. 2964 O.

SBIO ,Mod. per May 1970 "CQ".S75. Apach e $ 7 5,
H RIO! $35. A ll goo d conc/wymanuats, FOB. W6 ­
T Ts, 016 Masonic, Al ban y , Ca. 94706.

FO R SALE: H am -M A nten na Roto r 1971 Model
with Co nt rol Bo x, $75. W1 AVS, 7818 E. Oak
St . , Scottsdale, Ari z. 85257 .

WA N TE D : Borro w o r buy schem at ic o r m anual for
L afay ette HE-4 5B. B ill Stott le myer, W B4SP R, Box
88 , T rezevant, Tenn. 38258.

SELL: E ico 720 Xmi tter, excellen t . $60, Hammar­
lund H Q I OO good $65. 8 Novice Xta ts, $10.00.
D. Ferraro, j 5 Hastings Drive, St o ny B rOOk . New
Vork.11 790.

WANTED: Number 195154 GEARSHIFT for Mod·
el 2 8 ASR. LPR·9 Reperf. Larry Kleber. K9 LKA /
W9CPD, Belvidere, II. 61008.

FOR SALE: H R O Sixty, Per f ect cond ition wi t h
speaker. Have A -J A A , AC. AD, Coi ls. Best
offer tak es i t . W4 G D, 308 7 Carnes A ve., Mem­
ph is, T enn. 38111 .

KWM-2 5 16 F2 , 3 0 L · I and manu al s. DC PS.
$850.00 f o r al l. WA6G Z Z. (916 ) 3 31 -2 18 5 .

S E L L H E ATH KIT: H W I 00.l 5230 . HP2 3, $ 4 5,
H W32 $80 H PI3, $55. H D ...·2I A mike $20. K O·
VV R. M. SWink, 9516 W. 8 7. Apt. B, Overland
Par k . rcansas, 6621 1.

WANTED : 890 7--8906·7 211 tubes. 500 cycle fil­
ter f or 75 A -4. Automatic keyer. Surplus. Yaesu
Receiver. FROx400. G. V i lard i. WA2VTR.14 Oak­
wood Terr., Spring Valley, N. Y. 109 77.

WANTED: O ld radio receivers, broadcast and
communica tions. such as Kennedy, Cla p p-East ·
ham, Atwater -scent, RC A etc. Erv Ra sm u ssen, 164
L o w ell St. , Redw o od Ci ty, Ca lifo r n ia. 94 0 62.

CONCERTONE 61 ser ies need m anual t o co py
and Ca psta n motor. K8Di'S, 2588 4 Highland Rd.,
R ic h m o nd H t s., Oh io. 44 14 3.

WAN TED: H eat h SB610 monitorscope with man­
ual. Ex c. condo Ad inol f. 5113 A r vad a, Torrance,
Cal i f o rn ia. 90503.

75 A 4 filt ers. 6 KHz, 2 .1 KHZ. 1.5 KHz. F irst M .O.
or Certif ied Check for $ 75.00 takes all three. W4·
FUI, 260. Rt . 2, Can d ler , N . C. 28715.

SWAN 2 50 $ 225 or best offer. SA SE for list of
others. WA2GLR, 76-70 th Street, B ro o k ly n. New
York. 11 209.

WANTED: H eat h s B2 00 or Swan 1200 W Linear
Amplifier. Sta te condx and p rice. WI O D Q. 299 So.
M ain St., Ma nsfiel d, M ass.

WANTED : Ranger I x m itter that n eed s repa irs,
may consider one in go od work ing cone if p r ice
is righ t. Stan. W8 Q KU. 27 48 M eade. D et ro it. Mi.
48212 .

WANT TO B U Y : A nyth ing in Rail road ing. G o od­
m an. 58 26 S. West ern Ave•• Chicago . 11.6063 6 .
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FOR SALE: Hea th Ip·l2 Variab le-VOltage D .C.
Regulated Po w er Supply. $45 .00. W2AEF, CQ
Magazine, 14 V andervent er Ave. , Port Washington.
N. Y. I IOSO.

WANTED: John F. Rider's Trouble Shooters'
Manual. Vol. I , state concx. and price. K4 RSS,
209 Longwood Dr., S.W., Huntsville, Ala. 35801.

WANTED: A Gonsel VHF VFO, model number
3226. WOLNC, 818 So. White St., Kansas C it y .
Mo.6412S .

51300 KWrigforS550. Mint SR-ISO. P-ISO HT.... S
P-45, relay and cables. Package only. Gordon, 960
10th St., Number la, Santa Monica , Ca. 90403.

NATIONAL HRO 500 for sale new condition less
than fifty hours, $1195.00. Dennis oresster. Rt, 7.
Topeka, Kansas. Fane: 913 - 478-4751.

G.E. 50/W F.M. MObile, pre-pros W/control, 146.94
xtalsS60 iGonset G-I4 CB transceiver w /mike, xta ts
$30 . W. Davis, K6 KZT, 4434 Josie Ave., Lakewood,
Ca.90713.

FOR SALE: 6 EA. Pullouts 304 TL's Eimac guar­
anteed to operate $20 ea. P.P. Sockets. $2 ea.
J. D. DeShong, 11 347 E. 16th st., Tulsa, Okla.
74123.

WANTED: Heath HD-IO Keyer, and IT·28 cap.
checker. Also MP-IO Marine Converter and Hust­
ler 20 M mobile tip. T. COddington, W86 AWC,
7325 Scotts Valley Rd., Lakeport, Calif . 95453.

SELL: 2 ea. 4 -400A's, new, $25 ea. 1 ea. "CX­
1000A, new, $95.00. 1 Ameco PCL·P preamp, $20
Frank FerrisJ W4 TVZ, 120 Wi ll iams Ter., Warner
RObins, Ga. JI093.

KWM·2 516F-2 good condition $599 . F.O. B.
W5 RKT, 901 A Spring Va lley Pl aza, R tchard so n,
Texas. 75080.

WANTED: Any parts or non-w o r k i ng accesso r ies
for COLlN'S·S·LlNE, 70K-2 PTO, etc. M ike
L u d k iew icz, 143 Richmond Ro ad, LUd low, Mass.
0 1056 .

FO R SALE: 255A Polar Rel ay s, $1 .95 , sockets
.7 5 used. BC-604 xmtr, new Sl O all plus po sh ge.
W4 L R R , 234 E lden Or N . E., A tla n ta, Ga. 303 42.

SEL L HAMMARLUND HQI 70 A C VH F Rcvr
5-200 Speaker, and HX50A xrn tr. You Ship. A ll
equip. in excellent condx. C. R. Gansen, RFD I,
Box 180, Belle Plaine, Minn. 56011 .

WPX HUNTERS: KV4 CO Active from O ct . J 3-25 ,
1911 . QSL to W4DQD. P. O. Bo x 2067 , Georgia
Southern Branch, Statesboro, Ga. 30458.

WANT: 200 cycle filter for 75S3-Bi Se ll : Eico
753 and 151 AC exc. $119; new BN ·36 Balu n
$12; Muffin Fan, $9.00i HP.23i' $35; s-aa -e. 32·
5.3 and 516F·2, $550. KIV Mil, 23 Sunrise,
SaybrOOk, Ct. 0641 5.

WANTED : Drake 4 A /B. Crank-up Tower medium/
heavy duty, sett -supporttng. Cash. W4 WAH, P. O.
Box 433, Plymouth, Fla. 32168.

LAMPKIN 105B SlOO.OO. Heath twoer $25 .00
DC supply $10.00. HE45B S35 . WA5CMC, 2309
Bullington, Wichita Feus, Texas. 16301.

COLLINS exctteryxrntr, 10-80, model 310B·l
$125. Plate Xfmr 6200 v, 2 amp. c.t. $40 ••5 amp
swing and smooth chokes SIS each. Will ship
Collins. W2HLT, code 212 - 2 29 ·£0 8 1.

SWAP FOR 2M TRANSCEIVER, have TX62,
621 VFO Trio..{iO same as HE.30, Ameco con­
verters, 6·2 with separate power supplies, 14 me,
IF feeding to homebrew 10-15 -20 meter VFO re­
ducing IF down to 2 meters. NVC area preferred
for easy pickup. WA2 DWZ.

SELL: Varacter Tr ipier t o 1296 MHz as per ARRL
Handbook. Complete except verecter- silver plated­
$3 .50 P.P. WANTED: 8 0 0 Hz or 500 Hz filter for
15A·4. Will buy or trade new 1500 Hz prus cash.
A lso 8 9 0 1 or 1211 tubes. G. Vilard i, WA2VTR,
14 Oakwood Terr., Spring Va lley, N . V . 10977.

VALTEC-VS·I I Speech I ntegrat ors. I m mediat e del­
ivery from factory. T he pr ice -$ 44.50 com plet e.
The resu lts - fa b u lous. Send QSL card fo r f ree
brochure or order d ir ecti guaran t eed. V alley T ech·
nics Inc., 2901 Sonora, Kala m azo o, Mich . 49 00 4.
WANTED QSL's for my QSO's between 195 5 and
1965. Lost all cards w hile in A rmy . Will pay pest­
!ge.K4EVV.
WANTED: CrOSley one t u be fUP receiver. State
price and condition. Hogan, 1 30 Cond on, B eau­
mont, Texas 11101 .
Rubber address stam ps s2 .0 0 . Signatu r e S3.50. F ree
catalog. Jacxscn's, B o x 443 F, Franklin Park , Illinois
60131.
FOR SA~E: Hammarlund H Q-lSO rcvr. in exc tnt,
ccocx. w.th manual. $ 13 0.00. Will Ship. M. M aruyatl'1RGB/W2, 149-01 BarClay A ve. , F lUSh ing, N.V.
MARINE ELECTRONICS of H ALESITE Sales &
Service - Pearce-Simpson, Konel, So nar, C it ize ns
B and. 16 New York A venue, Halesite, L. I., N ew
Yo,k 1 114 3. {S 16 '",4",2;-:7;;:-f;7"I9,..9",.i::c:;-;=:-;===;;­
HOOSIER ELECTRONI CS Your ham neeccuan­
ers in the heart of the Midwest where only t he ttn­
est amateur equipment is sold. Authorized d ealers
for Drake, Hy-GalO, Regency, Te n-Tee, G alaxy, and
Shure. All equipment new and fUlly guaranteed.
Write today for our low Quote and try our per­
sonal friendly Hoosier E lect ron ics
sonal friendly Hccster service. Hoosier Electronics,
Q!pt. E.,R.R, 25 , Bo x 40 3 , T erre H aut e, l nd. 4 78 0 2 .
WANTED: UGC·2 0A T eletype. For Sa le: 5 151Rev,! AM·1365 /U RT U H F linear amp (220-4 5 0
MHz._. Hank, W6 SKC, 213 ·799 -5886 .
SELL: 220 M Hz Rcvr; T V monito r Conrac 14 ";
l EE digital read o u ts; 1 " mtr VTV M ; German DL·
QTC magazines ; TDQ 2 mtr transmitte r. K. Paquee,
53 Jero me Ave., T ru mbu ll. Ct. 066 1 1.
WANTED : Paragon DA-2 D et. 2 stage amp., Coil s
for De Forest 0 ·10, Atwater-Kent parts of all
kindS, Grebe rheosta ts, Other old radio s and M sc.
par ts. Joe H o rvath, W6 G PB, 52 2 Th ird St., San
Rafael , CA. 949 01.
5 R K D ELTA T R I-BA N D E R, proven OX Antenna,
2 element,., 10·15·20 delta loo~ 30 Ib~., brochure
SASE., $9~ . Ord er ISLAND ELt:.CTRONICS, 410 3
A ve. e, G alveston, Texa s 7 755 0 .
JO IN Q R P ARC Int.: Send SASE for info. Corres­
po nd ing Secretary, Earl R. La wler, W5 JLV, Rt. 2 ,
B o x 24K, B u r net, Tx 78611.
WANTED: RME 20 Preselect o r or lat er model. Pri·
vate collection. ws PM, R FD I , Bo x 399, Cov ington,
L a. l 0 4 3 3 .
NOVICES: Need help for general t ick et ? Complete
recorded audio-visual t h eo ry instruction. Easy,
no electronic background necessar y . Write for
free information. A mateur License, B o x 60 15 ,
Nor f 0 Ik, V i r9~in~,~·a,::,2,::37'S~0~.~.::::::-::o::;::-;;:=--=;-;;-:=
ELEXCO : We carry a com plete line of Ama­
teur Equipment. Hautcretters G alax y, Hy-G ain,
National Varitronics, Regency, Ten-Tec, Kirk, Cu sh·
craft, Hustler, Tristao, and many more. B ef o re y ou
buy or trade, write us for our low pr ices and h igh
trades. Bankamericard.z. Mastercharge and financ·
ing. ELEXCO, Suite ts , 603 Pap w o r t h, Metairie,
La. 70005.
FOR SALE: Raytrack Horizon6 Linear\ Mint, used
3 hours, $495. A lso Ampheno l Mi llivol Comma nd­
er FETVM, good, complete $75. A ndr ew M ueller,
WB9GAC, Germantown, Wisconsin 53022.

WANTED FOR MISSIONA RV R T T V N ET: CW
Transmitters, 100 watts or more. B ill Sasnett, W A·
4 ZRS, Box 248, Waxhaw, N .C. 2! 8173.

MERRV XMAS and HAPPV N EW VEAR from
WO CVU, On the air since 1913. Cedar Ra pids, Iowa.
"NIXIES", new, 52.90. 7400'5. SASE. TRJ, B o x I,
Cor inth. Vermont. 05039.
FOR SALE: Teletype perforator type 11 /16 wide,
ten rolls per box, S4.00 postpaid in U. S. B I L L 'S,
P.O. Box 5864 Asheville, N.C. 28803.

SWAN 210B, also DC Supply. Used very l itt le,
S325. WAOMXH, 3236 Court Street, Sioux C ity,
lowa51104.
G.E. FM bustnessbanc transceiver with 21.390
MHz crystals installed. Good concx. 560 .0 0. M ar·
ine Electronics, 76 New York A ve. , H alesite, L. I .,
New York 11 74 3. (51 6 ),,4,,2,,7,,-:!-7.!-12929.o.. _
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FO R SALE: C E20 0 V wi t h 1 60M co i ls, $ 39 5 or
t rad e? E. E riC kson, 1 3 Robert C iL , S. Amboy.
N .J.08 87 9 .

BUV OR SWAP FOR SIGNAL-ONE, KWM2 , Drake
H eath, or v aesu. WOBNF, B ox 105 , K earney , N eb.
68 84 7.

TRA DE: Drake TR-4 f or R4 A Recei ver and T4 X
T ra n sm itter. Paul Gates, WASTER, P. O. Bo x
7197, Flint, M ich. 48 507 .

Self
co m pletin g

001
memory

Ie
KEVER

,

,

$77.50
PPD USA

• Precision crystal
, Markers at 100. 50,

25, 10 or 5 k Hz.

$32.50
(l ess batteries)

PPD USA

• Send for

free brochures

PLEASE USE YOUR ZIP
CODE NUMBER ON ALL

CORRESPONDENCE

ssa,
West

C O L LINS KWM·2 Number 10 . 7 12 and 5 16 F ·2
Number 1 3 , 76 6 with speaker $59 5.00. Mint
condition, never mobile. W4J VAJ. 16 Camelia Dr.,
Or mond Bea c h , Fla. 3 2074 . ('J04) 6 77-599 3 .-
SEL L : HW·1 8~3 (160 m trj xcvr) . $85; HW·I 2 ·A
new xcvr, $ 75. Want HW-IOO . WB90WG , Box
3 14, Whitewater, Wis. 5 3 19 0 .

H A VE: All 7 3 and Ham Rad io issues to May ' 71.
Make offer. P. Butler , WI BPW, 3 Elizabeth Dr••
Merri mack, N . H . 0 30 54 .

WANTE D : Grounded Grid K .W. Amplifier. E x ­
ce llen t condx, only. F. Martin, 202 K enny St .,
F ay ettev il le, N. V . 130 66 .

S A LE : Pair RCA CW·S B, 960 Mhz. Crysta l con­
t rolled receivers, rack mount. Make offer. p. L.
Le m o n, 31 54 Stony Point Rd ., Santa Ro sa, Ca.

SELL: Knight TR·I06 GMtr, V-IOl V F O , Mi c,
1 / 4 wave wnt p, AC&DC Cab le s, e tc. S I 00. A-I
condx. S. COOk, lO G-8th, Bartlett, 11.6 01 0 3.

N E E D: Schematic or book o n URM·50 t o copy.
K4KQ R , 1124 Opelika Rd., Auburn, Ala . 36830 .

L A MPK I N : I 0 5 B , Heath two er, HE45B, Motorola
F MTR U 4 1 V , Heathlgn.scope. WA5CMC, LUd lam,
2309 B ull ingt o n St. , W ichita Fa lls, T x . 7630 1.

WA N T: H am band cr ysta l s. J . M. H offer, W I DL, 2 4
C her r y Roa d , Framingham, Mass. 0 170 1 . (61 7)
872·50 84.

F O R SALE HW3 2 w it h Mic, spkr and power su p­
p ly s r t o . Less power su ppl y S 80 . WGNFO, 587 4
Sagebrush, La Jolla, Ca . 920 3 7 .

HQ·1 70 Hammar lund Rcvr , 160-6m A M
CWo Cl OCk t manual. $1 50. WA2F F Z. 186
Avenue, Pitman, N . J. 08 07 1 .

FOR SAL E : Kn ig ht-Ki t KG-640 20 K · Per-Volt
Taut-Ba nd VOM 530 .00. W2AE F, C Q Magazine,
1 4 Vanderventer Ave., Po rt Washington, N. V . 11050 .

LAMPKIN : 1 0 5 B, very clean, best offer o ver
$ISO, K8DT S, 2 5 8 8 4 H igh land, R ic h m o nd Hts.,
Oh io. 44143.

HEATH sB-I 0 0 complete $1 75. Plat e xtormer 3­
KV CT one amp pl u s KW parts. C. Wyman, 44 5 3
V ia Pinzo n, Pal o s Verdes Est ., Ca. 90 274.

5 1 J w /manual and cabinet $295 or swap f or 7 5 ­
A 4. Equ al condx. Art F o r d

J
9 Havemeyer Ln.,

Com m ack, N ew York. 11 72:1 .

FOR SALE: L M 2 1, L M 18 treq. meters, GR650A
Imped. B r id ge, D u Mon t 322A D ual B eam Scopes.
Johne, Bo x 1 09 A , Pem b i ne, Wis. 54156 .

LINEAR B UILDERS: Send SAS E for Low-pr iced
list o f H iPo w er par ts. W6 R W, 8600 Skyline Dr.,
HO ll y w o od, Ca. 90046.

SBE·3 4 , Mic., Ca llb , A C/DC buil t -inJ" 4 bands, 135
W., r econd itioned, ex. $225. K8 R.£.J, Columbus,
Ohio. 43209.

W A N T E D : H eat h Pat ch
l

W2AV Bal u n, Heat h Sta ­
t io n Counsel , Coax re ay. Tom D o r nback, K9 ­
M KX, 2515 COl lege R d., Do w n er s G r o ve, 11.60515 .

NEED: Par t s f o r R ME 4350 d ia l. A n y he lp appre­
cia ted. WA4 U Z M \ 324 S. R iverh lll s o -., Temple
T errace, Fla. 336 7 ,

WANT: Old style Tetrex 20, 15,10 meter beams
w it h cvcctec insulators. Also HyGain 402B. WO­
A I H , P. B ittner, 8 1 4 4 t h St 5, V ir g inia, Mn. 55792.

TYMETER~
' 7 1mB At A GIBncB"

CLOCK
# 100. 24H

Mad. I"
U.S.A.

Walnut or e bony plastic case.
4 "H, 7 3A "W, 4 "0" 110V 60
cy. Guaranteed One Year.

'ft'i
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Ib1I'l~~
we turn Amateurs
into Professionalsl
The NEW Bird series 4350 HAM·MAT[TIl RF Wattmeter is a
di rect descendan t 01 the model 43 THRUlINEe - lhe pro­
fessional standard ollhe industry lor 17 years.

Designed just lor Hams with traditional Bird craftsmanship,
the HAM -MATE Direct ional Wattmeter measures forward and
reflected power in two ranges: 200Wand 2000W( model 4350)
Of 200Wand I OOOW (model 4351).

One 01the most important requi rements 01any insertion type
RF wattmeter is its directivity. i .e. the abil ity to different iaIe
between power flowing in opposite di rections in the trans­
mission li ne. When adjus1ina an antenna to a SO-ohm line, a
meier with insuffic ien t di rect ivi ty is l ikel y to indicate a perfect
malch when noneexists. The new HAM ·M AT Ehas a minimum
of 20 dB directivity , an absolute must for meaningful reo
f1ected power (and VSW R) measu rement.

The guaranteed SPEC IfiCATIONS:
Model 4350 4351
Frequent)' Ranu 1.8 -30 MHz
Forward Power 2000I200W lOOO/200W
Refletted Power 2000/200W lOOO/ 200W
Atcuraty ± 8% OFS
Insertion VSWR less than 1.10 (SO ohms)
Direttlvity 20 dB minimum
Connetton Female UH F(50 -239)
Pr ice $19 $79

""BIRD ELECTRONIC CORPORATION
'qjJ1 Cleveland (Solon) Ohio 44139

also available at HENRY RADIO

r~~~~~~~~~~T-------'
I 0 l.8 .3OMHz, 2fX1J/200w Ham-mate Wattmeter

o 1.8-3OMHz, I000/200W Ham -mate Wattmeter
; 0 Why don't you make a SD-I50MHz Ham-mate?

I Name _

ICom"o" _

I Address _

I Cily State l ip _

II IRI ElECTRONIC CORPORATIONI tlm ll" (SlIMl O ~jl 44131 • 313D3 At'I'1 R,..

~-----~~~~~~~~~~~~~~
100 • CO • December, 1971

WANT ED : T est equi p me nt, H-1 6A A ir craft T est
Set o r equa l, e tc. R. G. Copela nd, Ed ga rto wn, Ma ss.
0 2539 .

LOKTAL TUBES for 2-way ra d io. Most t ypes 5 I
each. SAS E t o W4J G O , 64 3 D ia m o nd R oad , Salem,
Va.2 4153 .

S E L L : Heath SG-6 ~ene rator 5 15; 0·7 scope 530:
A·9 C 20 W. am pli Ier, 52 0 ; 55-1 speaker 525;
GW·IO D CB t ra nsce iver 5 45; DW-2 7 72 CB trans-
ce iver ,550 . TedTsuca las, 162-23 96 t h Street, How-
ard Bea c h, N. V. 11 414.

WA NTE D: Tra nsforme r for "Garden Pa t c h " as des-
cr teec ;n A ug ust '71 CQ. WBO BWW, Robert
Burry, RF D I, Carbondale, Co. 81623 .

TRANSCEIV ERS SR4 2 (2 M) and SR46 (6 M) w :th
common VFO VG all SJ 50. PP U PS Area, W9 DI ,
22 S. C lay St. , Hinsda le, Ill inois. 60521.

S E L L: Min t O X- I SO Rcvr with mat. speaker 580;
R CA 7 inc h tecereco rd er 5 65; O lson SW R mtr, 55;
G D·l25 Q· Mul t 510: :-<.n ig h t kit Sta r R o a me r, 520 ;
234 Po we r T e le scope 530 . S plit S hi p ping Co st s.
WB2MEY, 159 Roche lle Pk . , T o na w a nd a, N. V.
1 4150 .

WANTE D : BC-4 5 5 or converted T -22 / ARC·5 . wi th
or w ithou t tubes. S ta te pr ice . WN7 Q D Q, R t . 5 ,
Bo x 29 7. O ly mpia, Wa. 9850 I .

ELMAC AF-6 7, tha nks t o a ll the fellow ha m s t ha t
sent man ua ls and solved my prob le m . WB6 K K I.

PA Y CASH for ~OOd u se d Ameco PT Pre a mpli-
fier , a lso need S K for D XIO O t ra n smitte r and
T U converter. W7 J G L, Willia m T Ob e n, 12 4 4 W .
Scha fe r O r. , Tucson, A z. 85705.

WA NTED : SW·3 coil fo rms. Robert C obaugh , W2·
NX, 29 -29 2 13 th st., Ba y side, N. Y. 11360 .

FOR SALE:Telety pe Model I S, Sync Mo tor, wood
tab le exce lle n t ru n ni ng condx . Pick up on ly C lyde
Ke e ler, W2 NQWp66 F rankli n St.sPo rt J e rvis, Ne w
Y o rk . 1277 1. hone 9 1 4·59 4· 855 after 5 PM .

WA NTE D: Mo d el 3 3 ASR Teletyp~ st a te rr ice and
condit ion. S . Li poff, WB9 D CJ , p t . 3 I, 6 9 54
N. Gre e nvi e w St., Ch ica go, 11 . 60 6 :: 6 .

FOR SALE: Hughes " Me m o sc o pe" b t rigge re d DC
Scope. 515 0 .0 0. Pea rson K E·93 & . C. pwr 175 .
Est : A ngus Rec o rd ing Am meter 60 N. 1 ph. 50 .
516 -261 ·5555 . N. V . Home 5 16 -822·4769. L. I.

FOR SA L E : Pla ns a nd spec if icat ion s fo r 45 ' c ra nk-
u p t o w e r

b
se lf,sufPorti ng , easy t o bu ild . Send 52 .00

t o 0 & , 10 0 J anl e e, Bu rk b ur ne tt , T x. 76354.

SEL L : S R4 00 Mk I I - HA2 0 V FO - & PS min t ,
~uaranteed . Pic k u p o r y ou pay ex press, 5750.

u germayer, W3 G V R, Sou t ham pton , Pa . 189 66 .

FOR SALE: Kni~ht'Kit KG-625 Del u xe 6 to V.T . V. M.
530 .00. W2 AE , CQ Ma1Szine\ 1 4 venderven ter
Avenue, Po rt Was hington, . Y . 1050 .

NO Vi C E RE CV HR l OB w/cry ca l cost 59 0.00.
Will sell '0' 550 .00 . WB8HUU, 1 7 46 Blue Ash
Pl ., ColumbU S, Ohio. 4322 9 .

Munsto n "Nassau" Mar ine radio t elephone wi t h 5
ma r ine c ha n nels installed. Ma nu a l included. 560 .00 .
Ma rine El ect ro n ics, 76 Ne w Y o rk A ve., Halesi te.
L I . , N. Y. 1 1 74 3. (5161 42 7·71 9 9.
SELL: S w a n 35 0 mint, I I 7 XC supply. DC supply,
m ike. Lo w ho u rs, never monne. F ir st ce rti fi ed check
$295 . B. Davidson, Box I I 9 , Salem, 111. 6 28 81.

O X STATIONS: Let W2KF be you r QSL Mgr.
Wr it e 'or d eta ils. 30 9 Cher ry H ill Blvd ., Cherry
Hill , N. J. 0 80 3 4 . •

FOR S A L E OR TR ADE: Federal Ortno-Scntc 5
t ube D.C. Rad io. Fada 5 tube D.C. Rad io good
sha P'a ea r ly twentl' s. John Strong, 92 . Jetter-
son, uburn, 111.6 2 I S.

WA NTE D: Ma tchbox wit h SWR ; H eat h 5B6 30
sta tion console, tri ba nd bea m. T om D o r nba c k ,
K9MKX, 251 5 College Rd ., Do w ne rs Gro ve, II.
6051 5.
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'"We'll GUA RA NT EE
no o ther balun. at any
price. has all these
features

UNADILLA, N.Y. 13849
Dept . CO

I T'S WHAT'S
INS IDE

THA T COUNTS '

1. HANDLES fULL KW IN PUT- TH EN SOME . Broad.
Banded 3 to 40 Mc.

2. H ELPS TV' PROBLEMS By Reduc ing Coax line
Radiat ion

3. NOW ALL STA INLESS STEEL HARDWARE. S0239
Double Si lver Plated

4 . I M PROVES FIB RATIO By Reduc ing Coax L ine
Plck·Up

5. REPLACES CENTER INSULATOR. Withstands
Anten na Pu ll of Over 600 Lbs.

6. BU ILT·IN LIGHTNING ARRESTER. Protects Balun
-Cou ld Also Save Your Va luable Gear

7. BU ILT·IN HANG·UP HOOK. Idea l For Inverted
vees . Multi ·Band Antennas. Dipoles. Beam and
Quads

NOW BEING USED EXTENSIVELY BY ALL BRANCHES
OF THE U.S. ARMED FORCES, FAA, RCA, CIA. CANA·
DIAN DEFENSE DEPT. PLUS THOUSANDS OF HAMS
THE WO RLD OVER

BIG SIGNALS DON'T JUST HAPPEN-
GIVE YOUR ANTENNA A BREAK

Comn in 2 models. 1:1 matchu 50 or 75 ohm un­
b.l lanced (con line) to 50 or 75 ohm b al.lnced load.
4:1 model matches 50 or 75 ohm unbalanced (coax
line) t o 200 or 300 ohm b al.l nced load.

AVA IlASlE AT AU LEAD ING DEAtHS . IF NOT , ORDER elRE CT

UNADILLA RADIAnON PRODUCTS "'FRS. OF BALUNs & OUADS
Tel : 607-369·2985

D ecember, 19 7 1 • CO • 101

Model SPR-4 $5499 5
Amateur Net

The SPR-4 outperforms the best tube re­
celver, and has all advantages of solid
state design .. • low power consumption,
high stability and reliability.

PROGRAMABLE for Iny Int.r.,t . . . SWL. Ham. lab, Be.
marine, etc. • Only FEl, in signal path . Linear VFO with
1 kHz read out • Cover' 150-500 kHz plu, any 23 range,
(500 kHz wide) .500-30 MHz. 10 range, furnl,hed. others
$5.00 each • Coverage ea,Uy changed • 3 band-widths:
0.4 , 2.4 and 4.8 kHz for CW, SSB and AM • Buill-In , pkr •
Notch filler • 115 or 220 VAC. or 12 VDC • Dimens:
1ov.. ,. W x 5Y.! '" H x 12V,, '" 0 , WL 14 Ibs.

SOlid-State-Programable

COMMUNICATIONS RECEIVER

I
~~. • 540 Richard Street

R. L. DRAKE COMPANY~~Ilt Miamisburg, Ohio 45342

ACCESSORIES: Noise Blanker,
100 kHz Ca librator, M S-4
Speaker. AL-4 Loop Antenna
for .15-1 .5 MHz, Transcelve
Adaptor (T-4XB) , DC Power
Cord, Crystals.

A, allable at Jour loeal dlstrlbmr.



FMRINGO
3.75 db GAIN
AR-2 - $12.50
WORLD'S BEST VHF
FM ANTENNA, IN
STOCK A T YOUR LO CAL
DISTRIBUTOR.

FOR SALE: Two oavce DR-30 Receivers. $225
each. W2 AEF, CQ Magazine, 1 4 Vandervente r
Avenue, Port Washington, N. V. 11050.

HT4 6 : sse Xmt r. S 160. Ex cellen t condx. W. Karl,
2 4 Mill St., Cooperstown, N. Y. 1 3 326.

SELL: HTJ 2. Excellent co ndi t io n. Modified to
P. T. T. a nd adjustable loading. S 1 70.00. W7 ADS,
or phone S0 9 - GL3- 36 7 4 .

•
WANTED: t.ae. numbers o f FT·24) ham band sur­
plus cry stals. No lot too small. Please mail inform­
ation as to where they may be located to: W600R ,
4100Worthington Dr., North High la nds. Ca.95660.

SELL: Heath HW·3 2 A, HP-l 3 A DC Pwr Supply,
Calib., mike, mountJ,.speaker. All f or S160.00. M.
Lefkowitz. WB4 KRK, 379 Florida Avenue, Hern­
don, Vi rginia. 22 07 0 .

16 mfd - 4 kv capacitors, used but good condition.
5 5 ea . W5TC X, 59 14 Del Rey Dallas. Tex. 75230 .

TEN-TEC PM2A (sidetone) and AC·3 15M convert­
er. 3 months old. Cost new $ 7 3. Sell 5 55. Collect.
Mail to first money order received. Mac, WN5­
DNJ, p. O. Bo x 3445 USL Lafayette, La. 10501

COLLINS KWM-I. w/P.S. $2 50; Gonsett G66 B,
6 band rcvr $ 55. AMECO PCL nuvtstor preamps
w /P.S., $ 2 2 . Everything works! All offers considered.
A . Streeter, 161 9 Holiday Pl., Bossier City, La.
71010.

WANT FOR $ I 0 EA : JORDAN ANTENNAS. Keen
OF, NAB H'bk '60, Fink TV Engg Hbk, Wentwort h
Color TV, Skolnik Radar Hbk. W3 AFM, Chevy
Chase, Maryland. 20015.

QSL MANAGER VOLUNTEE RS: WB9DWG (om)
and WN9 DWF (WYL) will volunteer to be Q SL mgrs
for any OX ham. Write: Box 314, Whi tewa ter, Wis.
53190.

SELL: 2 Lafayette H A-1 5 0 6 m tr xcvrs; o ne I yr.
o ld, $75 .00; one 2 mos. Old, $95.00. J . A. Ed­
wardS, 7517 Sunview Dr. , COlumbia, S. C. 29209.

R IDER 'S PERPETUA L TR O U B L ESHOOTERS'
MANUALS, Volu mes 1 -23 , excep t 11-12 . Sche m ­
atics for al l American and Canadian receivers/:19 19 ·
1955. Origina l cost near $225. Make offer. ha rle s
Whitney, 60 2 Western Ave., Beave r, Pen na. 15009.
NU SIGMA ALPHA internationa l amateur radio
fraternity. Memberships now avai lable. Inc lu des
wall certificate. 10 card, newsletter, and more. Send
for free brochure. Box 310, Da p t . C., Bo st o n, Mass.
0 2101.
WORLD-RADIO has guaranteed used gear - terms
- trial. KWM2, $599.95: TR3 , $349.95; Ga laxy
5 m k3 $ 279.9 5; Geloso 2 12 , $99.95; Johnson 6 N2,
$69.9 5; Challenger, $4 9.95; 32S3, $399 .95 ;SX96 ,
$ 99.9 5; HQllOC, $139.95 ; Drake lA, $109.95;
R4, $ 2 1 9.9 5. Free "blue-book" for more. 3415
West Broadway. Council Bluffs, Iowa. 5 I 50 I.
Western Electric puSh·to-talk-telephone-type hand·
sets. Brand new. Original price, $ 35 each. Asking
$ I 5 .00 each. Marine Electronicsl. 76 New York Ave.,
Halesite, L I., N. Y. 1114.j. (516) 427·7199.

Galaxy and Topa z DC supplies. CFA-I RTTY TU.
Scope camera for "re«, etc. Vik ing pro tape deck/
stereo pre-amps. 4032 tube. W9TKR, 505 S. Elm­
wood, Waukegan, 11.60085.

C~t
CouoaATION

SELL: ! OO ft. 7 2 ohm twin le a d 1000V Ins. $6
40 meter ARC 5 Xmitr, $15. BC3 7 5 Roller Coi r
s7. ARC/T23 Xmiter 2 meter $12. FOB. K5­
RME, POB 7 4 , Ingram, Texas. 78025.

WANT TO BORROW OR BU Y Manual for Range
and buy cabinet for HX20. KL7 FSF, Anchorag
Ak.99503.

EIC0722 VFO, new, $20 75M Turnaverter w /BFO,
$10. WB4SIJ. Box 5433, l:exington, Ky. 40505.

WANTED : Coll ins 3 0 5 1 Linear, also good used
bug. Orake O.C.-4 Pwr supply. H. F. Cushing,
WB6CQG, 5 2 2 4 Bobbie Ave., San Jose, Ca. 95130 .

WANT : Wilcox CW-3 or F-3 Revr. Lorenson, HillS-­
dale, N. Y. 125 2 9 .
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COMPLETE ­
NOT A KITI

gO·Oay Warrantyl
• Repeater Entry .•. just add ant.,

mike, Xtal, 12·16 volts D.C.
• Transceiver .•. Half Cast! Add police

band rec. RiC can cast under $100.
Other rics can cast up to $250.

• Walkle·Talkle Compactness .. • Class
epoxy PC board only 3" x 3'1>"!

• Mike Pre·Amp: HI·Z Input, IC amp.
• Power Input: 1 Watt D.C. to final.

ORDER AVCOM, Inc.
TODAY! P. O. Box 29153

Columbus, Ohio 43229
LM·21D lD·W POWER Amplifier Module $29.95

CALL-IDENT
10·MINUTE STATION

CALL REMINDER

WORLD OS L BUREAU
5200 Panemll Ave•• Richmond, CA USA 94804

THE ONLV QSL BUREAI,J to handle all of
your QSLs to anywhere; next door, the next
state thenextcountry, the whole world. Just
bu n({lethem u p( plea 58 arrang8 al phabet ica Ily)
and send them to us with payment of S¢ each.

2 meter FM
/ ...'starts .

with
the

AVCOM FM-201
Transmitter Module

ONLY

$4995

#124

TYMETER·I~..,

lO-minute repeating timer buzzes warn ing 10 sign in your
call letters. Walnut or ebony plastic case. 4 "H. 7~A "W,

4 "0. 110V. 60 cy. One Yeor Guarantee. Made in U.S.A.

At Your a.aler l or DIRECT 'ROM
~

CLEANING HOUSE: CQ Feb '64 to Feb '70 for
sale. P. Kromayer, K3 ROT, 1832 Jennings, Bethle­
hem, Pa. 18 0 17 •

BC·342 Rcvr 1.5 -18.0 mHz Vy gud ccncx. AC
power. With manual and matching LS·3 spkr.
S. N. Silbert, White Sui. Spgs, N. V. 12787.

WANTED: Battery-operated radios & antique tubes,
3KV G. E. Mercury Arc rect ifier. W9LOH, 610
Monroe Ave., River Forest, 11.60305.

HW32 with A.C. P.S. mike and speaker In gOOd
condition, $ 120. Will ship. W6 N FQ, 5874 Sage­
brush, La J o lla, Ca. 92037.

HELP, AID ASSISTANCE - Need Manual/schem­
atic for "REM" Panaoramlc Adaptlc. Dave Sund­
helmer, WONBZ, 13020 Lakeview, Burnsville, Mn.
55378.

FOR SALE: B & W 515B sideband generator $80
Fisher Master Stereo Audio PreampJlfler1 $95.
W811T, 281 Jenny Ln., Dayton, Oh. 45459.

PAIR of 4X150A's NEW with tube cooling fan
$10.00, various panel meters 52.00\. Add shipping
charges. SAMKOFSKV, 201 Eastern Parkway­
Brooklyn, N. V. 11238.

HT 37 Hallicrafters Exclterand A HT41 Hallicraft­
ers linear both w ith built-In AC power supplies and
both In working condx. Instruction books for each.
The first Postal Money Order or certified check for
$300 takes both. (215) 929·0281.

WANTED: Astatic "G" Stand. State prtce/condx.
Sever, 8464 Cleveland Ave. N.W., North Canton­
Ohio. 44720.

WANT: Johnson Rangerl H. K. RiChards, W21V,
East Street, Argyle, N. V. 12809.

BUV OR TRADE: Need old battery-operated radios
of early 1920's, good or damaged iron and tin
toys, lead figure casting mOlds! old marbles. Have
ham gear and test equtpmen for trade or will
buy. KOSVJ, 1200 W. Euclid, Indianola, Iowa.
50125. McKenzie.

WANTED: UCS Variable Vacuum Condo .10 to
300 MMF 10 or 15 KV with tuning drive. W4 ­
AIS, 300 thornwOod Drive, Tay·lors, S. C. 296 87.

EICO 460 Scope. Perfect. W/manual. Professionally
wired. About pr ice of k it alone. Postpaid. 5100.
H. Marhoff, P. O. 569, Largo, Fla. 33540.

RTTV INFORMATION for the Amateur interest­
ed In RTTV. F. DeMotte, p, O. Box 6047, Daytona
Beach, Fla. 32022.

FOR SALE: Hughes Memoscope (Trig. & Storage)
$150; Pearson KE93 & DC supply $75. HXI0
$165; 70 ft. Galy. Crankup/w guys, $150. C/O
W2 YCW, E. Humphreys, Hicksville, N. Y.

WILL SELL my 250p Xerox copy collection of
SSB crystal filter xmtr artctes back to 19 55 for
$20.00. W6BLZ, 528 Colima St., La JOlla, Ca.
92037.

50 PAGES about balloon flying. ·S3 .0 0 . You'll
smile alot. KO KR XI Harper, Kansas. 6705 8.

FOR SALE: Collins 325·3 755-38, 516 F-2. Ex­
cellent ccncx. $1000 F.O.B. St. Anthony. Idaho.
83445.

HELP: Need HP47 7 B Thermistor Mount. Has
BNC one end type "N" on other. Ck ur Jnkbx.
K4KQR, 1124 Opelika Rd., AUburn, Ala. 36830.

OUR CODE TAPES for TG·l 0 were destroyed. We
need one or a whole set. L'Anse Creuse High
School Radio Club, L'Anse Creuse Rd., Mt. ctern­
ens, Michigan. 48043.

SELL: 02B 10M Comm $125; GPPI Ph. PatCh,
$30' DX.40, $45; Heath 10'er, $45. WB9GHQ,
R. COOk, Rt. I, Box 132 A, Warrenville, II. 60'555.

SELL: Galaxy RV·l remote vfo. Perfect ecncx.
$30 FOB; Jim Fleming, 7528 W. Bryn Mawr, Chi.
cago, 11.60631.
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(215) O L 9-5900

I

MECHANICAL FILTERS: 455 Khz. 2 . 1 K hz.
$ 1!I .95 . 300 H.z1 $ 2 2.95 . J. A. Fredricks. 314 South
13th Avenue, vektma, Washington. 9 8902.

FO R SA L E : Best offer. Ranger II w ith break-in
r elay inst a lled . good condx. Prefer local PiCkUf­
W6AT, 36 7 N. West St., Vaca... rue, CA. 956 8 •
Phone 4 48-1010.

TELETYPE·FM FOR SALE - Model 15. $65.
M odel 1 4 Rotor and TO set, $ 75 . Model 19 . $ 1 25 .
Gears, parts, lo ts more. Motoro la 8 0 T $ 70. Send
SASE for complete li st. L. Pfleger, 2 5 75 S. Cal·
houn Rd•• A pt . 208 , N ew Berli n, Wis. 53 15 1 .

H T -46 SSB X m t r. Extra final. $160. Dr. wm. Kar l.
mEG X, 2 4 Mill St., Cooperstown, N . Y. 13326 .

WANTED: W8 FYO Key Le... er for E lectronic Key­
er. 0-1 Amp RF Ammeter, tower safety belt. K9·
WEH, 2 0 1 E. Marion. Prospect Hgts., Ill. 60070.

WANT: Old battery-operated radios o f the early
19 20's. Also want old tubes i n thi s period both re­
ce iv i ng an d x mitt i n g. W9 LGH. 610 Monroe Ave. ,
River F o r est , 111.60 305.

CANADIANS : Equipment repair and alignment.
Fully equipped lic'd technic ians kits wired-serviced
B ob F ransen, VE6TW, 22 7 Cottonwood, Sherwood
Park . Alberta, Canada.

NOVICES: Your own traffic net. Eastern area
slow net daily 372 6 kHz 7 :30 est. Info: W A·
30GM Joe Stratton. RFD I, Box US . Glen Mills.
Penna. 1934 2.

SIOEWIPER KEY WANTED: Bu n nell or other in
first cla ss condx. Ev G ibbS, W8 AQ. 3 48 Simcox.
Wadsworth, Oh io. 44 281.

SEL L: DX60B $6 5. HGIOB$25. H R I 0 B $ 6 5 w i t h
extras and ver y good con do W A3 PXR. III G lendale
Rd., Exton, Penna. 19341. (21 5) 363-9356.

FOR SALE: Allied A·2 56 7 Citizen band xcvr, 2 3
channel - 12 V ; 117 V power supplies. Like new,
used 6 mos. Price : $1 50 . M . Carey, WA4DJF.8 15
E. College, Pulaski, Tenn. 3 847 11 .

FO R SA L E : Messengers 1 24 & 32 3, battery pack.
like n ew. Make offer. D on F. Peyton. Box 4 87 ,
Lindale, Texas. 7577 1.

SW E E P GENERATOR: Knigh t KG-65 2 - 4 bands,
300 KC to 25 0 M C o n tundamente ts. Width 0 - 1 3
mc. Brand new w /book and cab les. $35 .00. H . Mar·
h o ff, Box 5 6 9 , Largo, F la. 3 35 40 .

2 ALTEC ]5" W o ofers. $50 like new. 2 - Uni...•
ersity T -50 dri...ers/H~OO h orns, S70. Tyler, 5 38
Southern Comfo rt. Clearwater, Fla. 33 5 15 .

COAXIAL FITTINGS: 50·239 .18 PL·259 A .30
UG·2 90 /U .10 UG·26 2 /U .20 UG·5 8A/U .20 o thers
K . Maa s, B url i ngto n, Wis. 53105.

$14.95

Amateur Pr ice

MODEL PP
PHONE PATCH

IS CU ' 'US INESS

REG U L.AR HAM NET ­

12 ' .H
SP.EC IA L HAM NET WITH

10 0 FT. I WIRE C A B L E

CDR
MODEL HAM M

5 109.95: P L.U S POSTAGE

wT. 3 2 L.BS.

PA. HA MS

ADO ' .U TAx

TRANS F ORMER COU PL.ED N O PRINTED

C IR C UIT . L.O W H U M L.E VE L . G OOD HIGH

L.E VEL A UDIO. PRE S S T O TA LK. C U S ·

TOM MADE F OR VOUR TRANSMITTER

N O MI C. CON N E C TO RS TO CHANGS

S IM PLE TO C O N N E C T . S P E C I F V TRANS ·

M I T T E R OR TRANSCEI VER .

PL US POSTAGE wT . l L.BS .
PA. HAMS A D O .' 0 TAx

I

I

MODEL
AJ1 AUDIO-JET

I F you O WN A R E CE i V ER O R TRAN S C E I V ·
ER TH A T you WO U L. D Ll io'I,E TO IN CRE A SE

T HE SELECTl VI TV IN TH E C W M O D E AND
RE D U CE TH € G E N E R A L QRN . Y O U N E E D
THI S E ASV T O INST AL.L D E VI CE . A U O IO
S EL EC TlV I T V V A R IA B L E F R O M 1 0 0 C PS

T O 1 00 0 CPS CO N T I NUOUSL V . C O N NE C T S
TO • O H M O U T PU T A ND IN P U T . TH IS IS

THE FI NE ST A U DI O FI L TER I N TH IS P R IC E

·C L. A SS.

~LUS POST A GE S HI P. W T . l L BS .

P E N N A . HA MS A DO .' 0 S AL E S TAX
HA M N ET ••••••••••••• •• •• •••• •• ••• . ••••• ••• $9.95

W ANTED: HW-IOO in o perational cond i t ion and
reasonable p r ice. Rober t E. F r o m m. Jr. 2 76 L as
L o m as, H am il t o n AFd, Ca lif. 94934. 4 15 ·838·2768

SELL: Pair of 4XI50A tubes $10.00 pair 4-65A
$)5.00 single4 -1 25A$1 2.00 DumontScope304H
$6 5.00 . W IODQ. 29 9 So. Main St., Mansfie ld .
Mass. 02 048 .

FOR SALE: Manuals, Pre Prog, Prog Line, M o tor
eta and RCA. F.M.units.t..also tubes, resisters, t r an s
and mise parts. Ed. J. I rella, WAI GLJ, 246 Yale
Ave.• Meriden. Conn. 064 50.

ALDEN fully automatic facsimil e recorder. 60 ·90
120 lines per minute. With manuals, $40 0. R. E.
Falkoski, 2301 Dallas. Richland. Wash. 99352 .

HQI 7 0C & Matching Speaker. Exc. condx. $1 75 .
Art 13 and b o o k $30 . 30V and 400V SS PS par
bu ilt $4 0. FOB. W A I CFT , R F D I , D erry. N e
H ampsh i re. 03038.

FOR SALE: Clean ing out bookshelf. S9 Signal
( by W6SAI) CQ Antenna Rou n d u p. CQ A nthol
ogy, CQ AnthOlogy I I, $1.00 each, $3.50 f o r all
postpaid. A. Brogdon, 29 56 H ew i tt , Si lver Spr in g
Md. 20 9 06 .
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WA N T : ARR L·HAN O BOOK 1960 c lean w ill pay
$2.00 incl. p o st age. M. Bae, Box 9 5 , S. Branch,
N.J.08881.

WANTED: 500 to 1000 ft. of Pho sph o r bronze
stranded wire used on p lanes as tra i ling ant. w ire­
Ju le G ordon, Box G, Moundsville, W. Va. 26041.

L 4-B D rak e Linear 3 months Old, 1600 . Thomas
Celebrity Electronic Organ one year o ld $3900
currently $4995. P. O . Box 8341, South Charle s­
t o n , W. Va. 25 30 3.

F O R SALE: Ham Scan HO·13 $40.00, v te rc­
p l ex origina l deluxe $ I 4.00 . W. Reynolds, Bo x 443 I

Buzzards Bay. Mass. 0253 2.

R EPE A T E R : The Pen saco la VHF Repeater Assoc­
iat io ns open repeater, WB4 QEQ. o perates 146 .16 /
.3 4 in , .7 6 out. 22 0 0 Hz t one access. K. He nse, W­
8 4 ReV.

S ELL : Drake R·4 B, ext ra cry stal s. E xcellent con­
dition. $ 33 5. Kurt Meyers, 5 1 79 Burns, D etroit,
M ich igan. 482 13 .

SALE: HX-50 Xmtr, exc. condx , $150. A l lied
rcvr A ·2 5 15 Gen. Cvg. $ 4 5 . T en t ec PM-3 A xcvr .
$55. Smith, 1 2 D ale St., W . Hartford, Ct. 0610 7 .
WAI N D X .

FO R S A L E : SBIOl, w i t h HP2 3 & 400 cv fi lte r.
HB GG313's linear, H y G ai n Quad, TA·36, H am­
M , 30 ft. t ower p lus goodies. A ll f o r $ 5 9 5.0 0 .
Pick up only. Write M i lo Boz, Rt . 2 , Salem, On.
44400 .

SALE: 2 Mtr. x m t r 25 wa tts, V F O $25 . 5 b and
L af ay e tte pre-amp/Cnvtr, $25. WA9DJR, 563 1 S.
Oak Par k , Chicago, 11.606 38.

WAN T E D: U sed Johnson KW Matchbox or Equ iv­
a lent : in good co n d itio n. WA2 LOG, 4 12 Robin
Lane, V esta l, New York. 1 33 50 .

SEL L : 10 mtr. Quad Ant . new , never u sed. $ 13.
No sh i p p in g. P. Fee ly , W2 BAO, 15 L o cu st Hill,
Yonkers, N ew Y o r k . l 0 70 1 . 9 1 4- Y O a . I 78 5 .

BOOST 6 m eter CW A ct ivity! Join the 6 m eter
K ey C l u b ; Certificate for list o f 10 st a t ions worked
on 6 ·CW and 25 cen ts p o stage. KI PL X, RR2, B o x
3 29 Sal em , N ew H ampsh ire. 030 7 9.

SELL: Gotham V ·30 'verttea t: T en-Tec AC·5 An·
t en n a t uner; both n ever u sed . Chr is, WN3 Q WW,I 2 3
S. 4 t h Avenue, L eban o n , Pennsy lvania. 170 42 .

WANTED: Surplus AN/URR-2 7 V H F Receiver..
Ed Alves, 275 So. M arengo A ve. Number 30 , Pasa­
dena, Cal if. 9 II 06 .

V HF MANUAL 6M Receiver, 11 0 V , $ 12 p o st ­
paid. U.S.A. Robert C lar k, WB40JJ, 16 4 4 Reece
Road , Salem , V ir gin ia. 2 4 153 .

WANT ED : Coi ls an d knobs f o r o ld N at i o nal
SW-3 receiver. W 7 KE, 1 1 09 S. 2 nd, H am ilton,
Mt. 5 9340.

LI N E A R B UILDERS : Send SAS E fo r l ist of H i­
Po w er Parts and o t her goodies. W6 RW, 8 6 0 0 Sky·
line Dr ive, H o lly w o od, Cali f . 9 0 046 .

WANTED : B r o wn B r o s Ctl K ey and D o w k ey
OK·7 2 Rem ote Antenna Switch. R o d, W7 Y BX.
56 32-4 7 t h A ve. S.W. , Seatt le , Wash . 98 116 .

H E A TH I M-36 tra nsi st or Tester, l ik e n ew ; also G R­
54 Recvr. T rad e f or 2 mtr t xvr w i t h interna l VFO
o r mak e o ffer . WA2 R Y C, 25 M eacham St ., Belle­
Ville, N . J. 0710 9 .

SELL: H eath SG -6 generat or s 15 ; 0 -7 scope $ 30 ;
A-9C 20 W amplif ier $2 0; SS- I speaker $2 5i GW­
10 0 CB tran sceiver $45 ; OW·277 2 CB transce iver
$50. T ed T su cala s, 16 2 -2 3 9 6 t h sr., H o ward B ch.,
New York. 11414 .

HEATH SB3 0 1 w i t h cw f i lter f or sale. Mint , ex­
pertl y w ired. $230 . B . M elt , WAI HUH, 10 Wood­
rid ge Rd. , W ellesl ey, M ass. 0 2 181.

COMPLETE MOB I LE PACKAGE, H eath HW22A,
H P1 3 A, m ike, speaker , Hust ler Ant. w/ mou nt.
Will . sh i PL $200 . C. ,Wel k er , 30 0 H em ingw ay,
Rale igh, N . C. 2 76 09 ~

QR M ? FI L TER (active ) , audtc, 2 pote, varjatne
b and-pass S i m p le t o m ak e. scne met tc & all info.
$2. K3C H P, Joe Mikuc k is, 6 91 3 Furman Pkwy.,
Riverda le, Md. 2 03 40 .

FOR S A L E : Pla n s and spec i f ica t ions f or 45 ft .
crank-u p t o w er , sel f -su p port i n g, easy t o bui ld.
SE n d $. 2 t o 0 & 0, 1007 J an tee, Bur kburnett, T x .
76 35 4 .

SE L L O R TRADE: L e it z O r t notux R esearch Mic ro­
scope wit h all accessories includ ing prolectton.
A lso 28 -p t . Bri st ol St ri p chart millivolt recorders.
S A SE br ings list. T rammell, 1507 White O ak ct.,
Ma rtinsv i lle, Va. 2 4 1 12.

SELL: D X-6 0 S50 :HR-I0B $60. HG-I0 V F O $ 30
A II !?r $ 12 5 . Make offer. A. M . F o x , B o x 805 'Gree:
l ey, Co. 80 6 3 1. '

S A L E : SB610 H eath O scill o scope ne w all cons z,
com ponents.$ 6 5 .0 0. Pluspostage. biff Bro wn WA­
3 G B T , B o x 6 0 0, Kane, Pa, 16 7 3 5. 8 1 4·837-9 683 .

HALLI C RAFT~ R SX-62 A. 55.kc t o 30mc, pl u s
88 -I 08 FM. M i n t $ 15 0.00 . With match ing spkr
Clegg-2 2'er with 2 0 x ta ls $1 2 5 .00. WA8VFK, 3 1 4'
So. Western A ve. , S pring fie ld , Oh. 455 06 .

JOHNSON INVADER 20 0 co m p lete w it h cab les,
manua l s and ~ik e, $ 2 00. M. A . Mahre, WOMG I,
209 5 Pro sper It y Ave., St. PaU l, M inn. 55 10 9 .

WANTED: G . E. Progress Line F M R ece iver Strip
Model 4 ER25, 150-1 74 Mhz. WO BQL, 22 02 M en lo
D rive, w rcnrta, Kansas. 672 11.

FO R S A L E : W3QHN E lmac AF-6 7 AM, an d FM,
CW T r an sm itter 160 -1 0 (VFO- all bands 6 5 w att ,
$5 0 ) . PM R -6 Receiver 160 -10 and BC $5 0 . Gavin
V HF T V conver te r, $1 2 : RCA Si9. Gen 170KC
100MC $ 2 0 . Starfire Copy Macntne, $25 . Earr
W 3QHZ, (2 15 ) 32 6 ·1123.

TWO B ERKELEY COUNTERS: O ne r eads up to
4 3 Mhz other t o 2 Mhz. E x cellent wor king conox.
Write f o r inf o . R. Mendelso n, 27 Somerset Pt., M ur­
r ay Hill, N . J . 079 74 .

FOR SALE : Sw an 510 X w i t h 1 5 a n d 40 m eter
n ovi ce x t als. $30 ppd. J . K er st en, 7 1 7 Cr est, F ort
D odge, I o w a. 50501.

E-Z Way 5 5 foot Crank -u p T ilt -o ver tower $ 2 25 .00
M . Selby W A 2 OW E, 120 Es p la "lade Drive, Rochest­
er, N ew York. 14610 . (7 16 ) 2 4 4 -92 4 1 .

POL Y -COMM 6 &2 , $1 50 .00 perfect; H Q I 40 X A ,
$ 12 5 .00 : Heath V F 0 .1. V F · I , Jo hnson M atchbox.
WB6HE Z. Bo x 14 22, Romotand, Ca . 92 380 .

WANT T O BUY O LD ARRL HANDBOOKS 19 26
t h r o u gh 1 9 3 1. State p r ice and co nd i t ion . W 3·
Q II , 5899 Barn es A ve., Bethel Par k, Pa. 15 I 0 2 .

C LEAN ING HOUSE. Eimac 6C21 K W plu s t r iode,
n ever u sed. $ 30 . SAS E for l i st o f meter s (500 made.
100 uadc, etc) . A I B rogdon. K 3 KMO , 295 6 He w ­
itt, Si lver Spring, Md. 209 0 6.

TRANS F ORM ERS RE W O UND Jess Pr ice, W4 ·
C L J. 50 7 Raehn St ., O r lando, F la. 32806 .

KWM·2 & 5 16 F -2 6 mos. o ld $950 . Blan k er $85
CC·2 $ 50 . 75 5 · 1 2 .1 &.5 $295 . D ra k e L4 -B
$5 75 . D on Burne, 44 10 Read ing R d ., D ay t o n ,
Oh io . 4 54 20 .

SALE : Heat h H W 3 0 T w o ' er - $39 . N ew H u stler
M O·2 M ou n t and R M 20 5 and RM 40 5 Resonators
$ 3 3. F . M . Strickhausen. WAON L R , 7 15 T yler,
A p t. 36 , T o p ek a, Kansas. 66603 .

FOR SA LE : Collins 325 -3 , Co ll ins 755·3 8 . Coll ins
5 16F-2 . $ 10 0 0 cer t if ied c heck or M .O. F .O.B. St .
A ntho n y , Idaho. Schnu r ie, W7 D UP, R t e. I, B o x
216 , 8 344 5 .

T ELESCO PE : Criterion 8 " reflector ,
ClOCk drive, tripod, ey ep ieces. $ 2 75 .0 0.
fo r Regen c y HR-2 or M ino lla SRT- ' Ol
WA4 KLT . 5 Merrywood, T ay lor s, S. C.

w /ctrctes
Or trade
Camera.
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READER SERVICE

To obtain literature from adverti sers. simply check
the box to the name of each advertiser listed below

-whose product or service is of interest to you.
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o Aero-Metric General, Inc.
o Amrad Supply
o Arrow Electronics
o Avccm, Inc.
o Barry Electronicso Computer Measurements, Inc.
o Curtis-Electro Devices
o Cush-Craft . Inc.o Data Engineering. Inc.
o Design Industries. Inc.
o Drake. R. t ., Company
o DX Enaineeriogo Dynamic Communications, Inc.
o Erickson Communications
o Fair Radio Sales
o G &r: G Electronics Co.
o Goodheart. R. E., Co.
o Gregory Electronics Corp.
o H '" L Associateso Ham Buerger, Inc.
o Heath Company
o Henry Radioo H j-Par Products
o Ho use o f Powero Hy-Gain Electronics Corp.
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o KW Electronics
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o New-Tronics Corp.
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o Robyn International
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D Technical Devices and Services
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Unadilla
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8EL 6 30·

4ELI0 20
7 EL 10 34·
4EL6 20

12EL2 27·
~ 20t Boom

ALL-BAND VERTICALS

" HOW TO ORDER : Send money order (bank.
store, or umted State s) in full . W e ship Im­
mediately by best way, charges collect .

DEALERS WRITE" ·

" All band ver t ical!" asked one skeptic
"T wen ty meters is murder these days. Let's see
you m ake a con tact o n twenty meter phone wi th
lo w power!" So K4KXR swi tched to twe nty
using a V80 a n te n na a nd 35 watts AM . Here i.'
a small portion of the stations he wo rked :
V E3FAZ, Tl 2FGS, WSKY1 , W IWOZ, W2­
O D H, WAJD1T, WB2FCB, W 2YHH, VE3­
FOB, WA8CZE, KISYB, K 2RD1 , KIMVV.
KSHG Y_ K3UT L. W8Q1C . WA2LVE, YSI
MAM , WA8ATS. K 2PGS, W 2Q1P, W41Wl .
K 2PSK , WA8CGA, WB2KWY, W21Wl, VE3
KT . M oral : It 's the antenna that coun ts!
FLASH! Switched to IS c.w. and worked KZS ­
IK N, KZSO W N , HCl LC, PYSASN , FG 7XT.
XE2 1, KP4AQ L, SM5 BGK, G2AO B. YV5
eLK. OZ4H. and over a thousa nd o ther stations!
V40 vert ical for 40, 20, IS, 10,

6 meters
V80 vert ical for SO, 75 , 40, 20, IS,

10 , 6 meters
V 160 vert ical for 160, 80, 75, 40 , 20,

15, 10,6 meters

BEAMST he first morning I put up my 3 etc­
menr Gotham beam (20 tt ) I worked

Y04CT. ONRW, SP9­
AD Q . a nd 4 UIIT U
T H AT A N T ENNA
WORKS! W N 4DYN Com­
pare the perfo rmance , val -
ue, a nd price o f the follow-
ing beams a nd you w ill see
that this o ffe r is unprece-
den ted in rad io h isto ry!
Each beam is brand new; full sin: (36' of tubing
for eacb 20 meter elemen t. for instance}; ab­
sotutely complete including a boom and all hard­
ware; uses a single 52 o r 72 o h m coa xial feed­
line; the SWR is I : I ; easily handles S KW; ""­
a nd , .. alumnium alloy tubi ng is emplo yed for
m a ximum strengt h a nd low wind loading; all
beams a re adjusta b le 10 a ny frequency in the
band.

2 EL20 S21
3 EL 20 27
4 EL 20 34 ·
2ELI 5 17
3ELI 5 21
4 EL I5 27·
5 EL 15 30·

\

10/1 5/ 20 CU BICAL Q UAD SPECIFICATlCNS

Antenna Designat ion : 10 / 15 /20 Quad
Number o f Elements: Two. A full wa ve length
driven e1en ent and reflector for each band.
F req . Covered : 14-1 4.4 Me. 21-21.45 Me. 2S-29 .7
Me.
Shi pping w ei ght : 28 Ibs. Net Weight : 25 Ibs.
D imensions : About t 6' square.
Power Rating: 5 KW.
Opera tio n Mode : A ll
SW R : 1.05 : 1 at resonance
Gain: 8. 1 db . over isotropic
f IR Ratio : A min imum of 17 db. FI R
Boo m : 10' long x PAl " 0 .0 .: 18 gauge steel; dou ble
plated: go ld colo r
Ream. Mount ; Square a luminum alloy plate incor­
poratmg four steel L l-bolt assemblies. Will easily
su pport 100 lbs. U niversa l polarization.

Rad ia ting Elements : Steel wire. tempered and
plated• .064" d ia met er .

X Frameworks : Each framework consists of two
12' sections o f I" 0 0 aluminum 'h i-strength' ( Re­
vere ) tubi ng, with telescoping ~ " tubing and sho rt
section o f dowel. Plated hose clamps tighten down
o n telesco ping sections.

Rad ia tor Terminals: Cinch-Jones two-termina l
fittings

Feedhne ( not furni shed) ; 52 o hm coaxial cab le

Now chec k these sta rt ling prices-note th at they
a re much lower th an even the bamboo-type:

1().15-2 0 CUBICAL QUAD S37.00
1()'15 CUBICAL QUAD 32.00
15-20 CUBICA L QUAD 34.00
TWENTY METER CUBICAL QUAD 27.00
FIFTEEN ~I ETER CUBICAL QUAD 26.00
TEN ~I ETER CUBICAL QUAD 25.00
t al l use sing le coax feedl ine)

GOTHAM
1805 Purdy, Dept. CQ,

Miami Beach, Fla. 33139

AN INDESTRUCTIBLE ANTENNA OF INFINITE GAIN. FOR FREE?

108 • co • D ecember, 1971

No, not yet, but we are working on it. Right now, the nearest we have come to t he ultimate
in strength, performance and low pr ice are the antennas listed below. Everyone is t ho ro ughly
researched as to deslgn i constructed of t he f inest components; fu lly tested on t he air for

max imum pertcr mancer repeated ly assembled to arrive at the foo l-proof Instructions;

t r u thfully advertised; and sold at fantast ically low prices.

QUADS w o rked 42 countries in two weeks with
m v Gotham Quad and o nly 75 walls .•.

W3 C UBICAL QUAD AN­
TENNAS - these two element
beams have a full wavelength
driven element and a reflector:
the gain is equal to that of a
three element beam and rhe di­
rectivity appears 10 us 10 be ex­
ce ptional! ALL METAL (except
the insu la tors ) - absolutely no
bamboo. Complete with boom.
alum inum alloy sp re ad e rs;
sturdy , un iversal-ty pe beam
mount: uses sing le 52 o h m coaxial feed' no stubs
o.r matchi ng devices needed; full instructi~n for the
Sim ple one-man assembly a nd ins tallation arc in~

eluded; Ihis is a fool-proof beam thai always works
with except ional results. The cubical quad is the
a nte nna used by the DX champs, a nd it will do a
wonderful job for yo u !
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A'TE"A~. TO\\EH~.

T IL\ ,~'lI~~ICl, 1.1'\1'>. HOTATOH :5
Antenna For 75 M eter WAS, An

(Taylor. K5PAC ) 26. Sept.
Broadband Antenna for Forty Meters

(Phillips. WB5AQ' ) .43. June
Chea p to M eter Vertical, A

(La Farra. W5ZCC ) .40. Sept.
Further Improvements of the Harn-M Rotator

Ind ica to r (M eyer. W2GHK ) .46. June
Half-Wave DDR R Antenna, The

(Schultz. W2E EY ) 21. Sept.
K7G CO Modified HT- 18 H y-T ower, The

(Glanzer. K7G CO ) 28. Sept.
Lo w Po wer 50 Ohm Dummy Load

( I' M ) 36. June
M ono-Loop Tri-Bund Cubical Quad. The

( Ruckert. VK2AD U ) 41 . Jan.
Optimum Per formance Array for 160. 40 &

20 Meters, An (Weiss. K8EEG /\l ) ....16. Sept.
Parallel Feed Vertical Co ll inear fo r 2 Meters

(Carr. W9NGT ) 52. M a rch
R.F. ,Magneto meter and Field Strength Meter.

An (Scherer. W2A E F )
Pa rt I 16. Apr.
Pa rt II 23. M ay

Rota table Dipole for 20. 40 and 80 Meters. A
{Lurn ac hi. W B2CQ M ) 36. Sept.

S ingle Boom G4ZU Beam. A
(Gillespie. J r.. W4VON ) 39. Apr.

S. W . R. Br idge with A Built-in 80 Through 10
M eter Signal Source. An
(Hu lick. W9~11J ) 64. June

Vagi Ant ennas Use New Techniques fo r Lo w
Weight . H igh Strength 5 1, M ay

220 me Antennas for Fl\. l
{Kretzman, W 2JT P ) 28. Dec .

A limo
Audio Tape-Controlled C.\V. Keyer, An

( Day. DJPV B/ K8 ITH ) 3 1, Nov.
Garden Pa tch. A Junk-Bo x Phone Patch. The

(J ennings. V E3G EJ ) 30. Aug.
Phase M odulation Adapter for V FO's

(I'M) 25. Nov.
Single Ton e Encoder for Repeater Access

(I'M ) 46. Sept.

CO'I\IEIlCIAL F:QUJI'''Ei\'T­
~1 ()J )[ F lF:O

Brea k-In C.W. With the D rake T R·3
( MeA lister, WA 5EK A) .54. M ay

Break-I n With the Heath Sa-Se ries Equipment
( Kochendo rfe r . K4 DC ) 16. J an.

Crystal Controlled WWV Converte r for the
Swan Cygne t. A (Cla rk. WI OE ) ....39. M arch

Expanded C.W. Capabi lity fo r the Heath
HW-Series ( Burn s. W3Al) 18. July

Introduction to V HF F ~1 ; EM Techniques for
Non-EMers ( Brown. W6HPH ) .......... 18. Feb.

K7G CO Modified HT -1 8 H y-Tower, The
(Gla nzer. K7G CO ) 28. Sept.

Moto rola 80 D on 220 me F~I. Tbe
( K retzman, W2J TP )

Pa rt I (T he Transmitter ) 16. Oct.
Pa rt II (The Receiver ) 5 1. Nov.
Part III ( Antennas ) 28. Dec.

Side -Bridge C.W . Monito r. The
( Wheeler. W6UYN ) 3 1. Aug.

What T o Do Wi th An Old Converter
( Baird. W7CSO ) .45. M ay

2-:\leler F.:\1. Simpl y and Economically
( Ma th, WA2ND~I ) 43.0cl.

CO.'I\IEHClAL EI~UII"IEi\'T­
HEY IE" ':,

Curtis Electro Devices Electronic Fists. CQ
Reviews : The (Scherer. W2A E F ) .... ..54. Jan.

Cush-Cra ft A R-2 Ringo Antenna
( I' M ) .4 I . Ju ly

Cus h-Craft DX- 120 2-~le ter Co llinea r
( I' M) .45 . Aug.

Drake Ma rker Lux ury 2 m. F i\1 Transceiver. CQ
Reviews: T he (Zook , K9STH ) ........ ..69. M ay

Dycomm Model PSU- 13 VHF Scaler. CQ
Reviews: The (Scherer. W2A EF ) ... .48. Nov.

Heath ~Iodel IB-10 1 Frequency Counter . CQ
Reviews : The (Scherer . W2AEF ) ..... .47. July

H eathkit I~I - 1 0 5 Yom. CQ Reviews. The
(Scherer. ( W2A EF) 32. D ec.

Hea thkit H ~I - 102 R.F . Power Meter, CQ
Reviews : The (Scherer. W2AEF ) ... .45. Nov.

Hea thkit SB-303 Solid-Stale Receiver . CQ
Reviews: The (Scherer . W2A EF ) ......43. Apr.

HyG ain ~ I odel 400 A ntenna Ro tator. CQ
Reviews: The (Scherer, W2A EF ) 59. Aug.

LEL Dynamics Serviset Model E·C. CQ
Reviews: T he (Scherer. W2A E F ) ..85. M arch

~I i ll en ~lode1 90652 Solid-Slate D ipper. CQ
Reviews : The (Scherer. W2AE F ) ......63. Sept.

Pickering :\Iodel KB- I Electronic Keyer, CQ
Reviews: The (Scherer. W2A EF ) ......56. June

Regency HR-2 2 m. FM Transceiver, CQ
Reviews : The ( Zook. K9ST H) 38.l'eb.

Ross and White Tone Encoders
( 1''') 36. June

Simpson M odel A 2 M eter F M T ransceiver. CQ
Reviews: T he (Zook. K9STH ) 3 1. July

Standard SR -C806MA 2 Meter Fi\1 Transceiver,
CQ Reviews: The ( Zook. K9STH ) ....40. Feb.

Standard SR-C826M 2 Meter Transceiver, CQ
Reviews : The (Zook, K9STH ) 34. Nov.

Swan Fl\I -2X 2 Meter F:\I Transceiver, CQ
Reviews : The ( Zook . K9STH ) .......... 64. Oct.

Swan Twins. CQ Reviews: The
(Scherer. W2A EF ) 5 1. Oct.

Tempo I Transceiver. CQ Reviews : The
(Scherer . W2 A EF ) 59. M ay

Varitronics-Inoue IC-2F 2 Meter FM
Transceiver. CQ Reviews : The
( Zook. W9STH ) 34. M arch

CONTESTS
All A sian Contest 1970 N orth American Results

(CONTEST CALENDAR) 72. July
All T ime Reco rds. CQ WW DX Contes t

(Ca possela . W2IWC ) 68. Oct.
CQ 160 Meter DX Contest. 197\ Results

(O 'Brien, W2EQS ) 57. D ec.
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CQ WPX SSB Contest
1970 Results 50. Feb.
1971 Rules 31. March

CQ 1970 WW DX (C.W.) Contest
C la imed Scores 103. March
Results 52. Sept.

CQ 1970 WW DX ( Phone) Contest
C laimed Scores 62. Feb.
Results 35. Aug.

CQ 197 1 WW DX Contest Rules
DARC WA E Contest 1970 North American

Results (CONTt:ST CALENDAR) 71, July

IlX A:\1l OI'EHATIi\G
Amateur Radio In Argentina

(ox) 70. Nov.
Amateur Radio in Denmark

(ox) 95. M arch
Amateur Radio in Indo nesia

( ux ) 57. Feb.
CQ DX Award Program, Announcing the

New 58, Jan.
DX Hall of Fame (ox) 56. Feb.
Hard-To -Wo rk Russian Zones (ox) 61. Jan.
Phone Patching, Th e Science of

( Prewitt. W91J ) 29. May

F~[

A lignment M ulti-Meter for M otorola Equipm ent
(FM) 28, Oct,

Assembling the Basic 2 Meter Repeater
(FM) 30, Feb.

BA Identifi er. A Junkbox Repeater m ·er. The
( Bledsoe. K4TXK ) 26. July

Ca librating FM Deviat ion
(Grey. VE2AQX ) 34. Feb.

Call Alert. The WA~QPM

(Waggoner, WAIIQPM) .48. May
Ca nadian Repeater Locations

(FM) 37.June
Changing the Frequency o f Plated Crystals

(F M) 65. May
Constructing an Attenuator/ Pad fo r U HF

(FM) .43,luly
F.M.: How to Speak It

(look. K9STH ) 61, l une
In troduct ion to VH F H I; F M Techniques for

Non-F Mers ( Brown. W6HPH ) 18. Feb.
Lazy Man's VXO for 2-Meters

(Eisenberg. W3DYL ) .49, May
Mo toro la 80D on 220 me F M. The

(Kretzrnan, W 2ITP )
Pa rt I (The T ransmitter) 16, Oct.
Part II (The Receiver) 5 1. Nov.
Part III (Antennas) 28. Dec.

Phase Modulation Adapter fo r VFO's
(FM) 25. Nov.

Remote U HF Control of 2 Meter Repeater
( FM) 90, M arch

Repeater Logging and Identification
(FM) 50, Apr.

Simple IC F M Detector
( Math. WA2NDM ) 23, Nov.

Single Tone Encoder for Repeater Access
(FM) , .46. Sept.

Source of M otoro la Equipment
(FM) 28, Feb.

Test Adapters for Ex-Commercial FM
Equipme nt (FM) .44. Sept.

Tips and Tidbits for the FM Newcomer
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(Zook, K9STH l 21, Apr.
Tone Encoding and Decoding

(FM) 90. March
Varitronies-Inoue IC-2F 2 Meter FM

Transceiver. CQ Reviews. The .
(Zook, K9STH ) 34, March

Why Use FM?
(Zook. K9STH) 34. Oct.

2-~leter FM Simply and Economically
( Math. WA2NDM ) 43, Oct.

2-rt. leler Receiving and Transmitting Crystal
Frequency Charts (FM) 53, Apr.

11 11\1011 A:'\D F1C:TIO;>\
"So Who's I.ooking Afte r the Store , ?"

( Margolis ) 22, Jan .
700 Y earsof Amateur Radio

( Margolis) .43. March

KEYEII:". KEYL\,G A'iD C:O:'\THOL
eIHC: ITS

Audio Tape-Controlled C.W. Keyer, An
( Day. DI~VB/K8ITH ) 31, Nov.

BA Identifier. A Junkbox Repeater ID'er. The
( Bledsoe, K4TXK ) 26, July

Break-In C.W. With the Drak e TR-3
(Me.Al ister. WA SEKA ) 54, May

Break -In With the Heath Sa-Series Equipment
( Kochendarfer, K4DC ) 16. I an.

Expanded C.W. Capability for the Heath
Hw-Series ( Burns, W3AI ) 18, July

Inexpensive Electronic Keyer, An
( Russo) 58. Aug.

Side-Bridge C.W. Monitor. The
(Wheeler, W6UYN) 31, Aug.

LEGAL xxn HEGULATOHY
A . Prose Walker. W4BW Appointed Chief of

Amateur and C B Division of FCC ........5. luly
Changes In 160 M. Frequencies Ava ilable for

Ama teur Use .52. May
EI A 2-Me ter C B Proposal 5. Ian.
EIA 2-Mete r Proposal Cla rified 5. Feb.
FCC's Chief o f A mateur CB Division Proposes

More Amateur Bands 5. N ov.
Phone Band Expansion Proposal by FCC

( Hagen, WA6GLD ) 5. May
Text of FCC Proposa l to W iden US Phone

Bands 56, May
10 WPM General Code Proposed by CQ..5. Feb.

:\llSCE LLAi'i' EOUS ; GENERAL
Amateur Radio Stars In "The Anderson

Tapes" 20. July
Amateurs Train Handicapped Persons To Use

Bell Telephone "Code-Com"
(Weilbacher) 27. July

Crisis at 600 Feet; 2 Meter FM Repeater Saves
the Life of Its Operator
( Mendelsohn, WA2HDF) 27. Aug.

D ayto n Hamfidential
(Wei nstein) 25.luly

Hadley Helps Blind Hams Get
On The Air 27. May

"Open Wide. T his Won't Hurt A Bit" .38. Oct.
Payments and Interest

(look. K9STH ) 51. Aug.
Phone Patching. The Science of

( Prewi tt. W9IJ ) 29. May
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HAOlOTELETYPE AND FAXSL\lILE
Changing Speeds of RTTY Equipment

(SURPLUS SIDELIGHTS ) 87. Aug.
CFA-I /CU-763 Frequency Shift Converter

(SURPLUS SIDELIGHTS ) 84. July
Kleinschmidt Model 3 I I Keyboard Printer

(SURPLUS SIDELIGHTS ) 85. June
Surplus N ASA Telemetry Gear fo r RTTY Use

(SURPLUS SIDELIGHTS ) 11 2. March
Totem Crypto Tape Mixing Unit

(SURPLUS SIDELIGHTS ) 87. Oct.
131 B2 C rypto Set Data

(SURPLUS SIDELIGHTS ) 90. Nov.

Apparent Sensitivity on Heath SB-301
April, page 72

MARS Operation with SB·101
6146 B's With SB-101
Plate Voltage Control With Regenerative

Detector
May. page 76

NC·300 Noise Level and Other Improvements
572 B's In 30L- I Linear
Transceive With 75A-4
Heath SB-500 & HW-17-2 Compatibility Data

June. page 80
Selectivity on Shortwave Broadcast Bands
Tapped Loading Coil fo r Mobile Antennas
Pre-Amp With Transceiver
SX-IO IA on 20.655 mc

July, page 82
Effect o f Silicon-Diode Rectifiers on

Voltage-Regul ator Tubes
Increased Voltage Tolerance with Crystal

R.F. Probes
NCX-5 Drift
BCI to Amateur-Band Receiver

August, page 75
Poor Quality S.S.B. Signals

September. page 84
Discussion of S.\V.R.

October. page 79
SB-640 VFO With DX-60B
Equipment Feet
Stabilizing HT-41 Amplifier
SX-117 Selectivity Change
SB·303 Noise
HW-1 6 on 20 Meters

November, page 74
Refinishing Panel Engraving
Output Power of Equipment
H EP Substitute fo r 2N706
ALC With 30S-1 and HT·J2
SP-600 Modifica tions

December. page 72
Reception of Space Signals
Cheap I: I Balun
More on 20-Meter Operation With HW· I6
Decade Counter Notes
6KD6's With HT·37
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HECEIVERS AND RECEIVI ' G
AN/URR-13 224-404 mc Receivers

(SURPLUS SIDELIGHTS ) 86. M ay
Call Alert. T heWA~QPM

(Waggoner. WA~QPM ) .48. M ay
Command Set Rece iver H istory

(SURPLUS SIDELIGHTS ) 90. Sept.
Crystal Calibrators: How Solid Is a Rock?

(P incutter, K3STU ) 38. Jan.

Reclaiming Water Damaged Equipment
(Zook, K9STH ) 64, Nov.

Scandinavia, the Balkans and North Africa.
A Ham Tours
( Pataki, WB2AQC, Ex-Y02BO) 23, Oct.

Something to Think About
( Kanode. WA9CKP ) 64. Nov,

5th Graders Enroll In Novice Amateur
Radio Course 68, Feb.

~II SCELLA;>;EOUS: TECII;>;ICAL
Analytical Approach to Mixer Spurious

Evaluation. An ( Perolo) 24, Aug.
Camper Mobile Install at ion, A

( Hyder, W7IV ) 26. Apr.
Changing T he Frequency of Plated Crys tal

(FM) 65. May
C rysta l Calibrators: How Solid Is A Rock?

( Fincutter, K3STU ) 38. Jan.
Custom Make Your Own Meter Dials

(Jablin, W9IWI ) 44. July
Digital Proportional Radio Control

(Mcg ntee. W2SI ) 57. Apr.
Experimental I.F .·Noise Blankers

(Jones, W6AJF) 81. March
N ational Radio Introduces SW·3 All Wave

Receiver in 1931 (Orr. W6SAI ) ........34. July
Radio Control Model Car Racing

( McEn tee, W2SI ) 22. June
R. F . Magneto meter and Field Strength Meter.

An (Scherer. W2AEF )
Part I 16. Apr.
Part II 23. M ay

Semiconductor Protective Devices
(Schultz, W2EEY ) 65. Apr.

Stop Transients
(Jennings. W6EI ) 23. July

Sunspot Cycle 20-Progress 1970 : Prediction
1971 (J acobs, W3ASK ) .45. Jan.

Ultimate Auto Alarm-Model II. T he
(Crawfo rd. WA4SAM ) 54. Aug.

Versatile Uses o f Tuning Dipoles
(Schul tz, W2 EEY ) 24, M arch

2-Meter Receiving and Transmitting Crystal
Frequency Charts ( F M ) 53. Apr.

Overco ming Insertion Loss in Filters
{Gottlieb, W6HDM ) 51. Dec.

PO"'ER SUPPLY
Camper Mobile Insta llation. A

( Hyder. W7IV ) 26. Apr.
D .C. Source for Checking Low Power Mobile

Transceivers ( FM ) 30. June
top Transients
(Jennings. W6EI ) 23, July

Q & A COLU~IN

January. page 64
755438 with 2-meter Converter
HT-37 on MARS Frequencies
RTTY QRM on 28 mc With HQ-215
CW. With SB-24

February. page 64
Inverted Bandspread
4th Harmonic o f 15 meters
Heath DX-40 Spurious
Quiet Coax Relays

March. page 108
Receiver Blocking with Q-~lultiplier

lTV on N ational NC·1 55
Drift in Collins 75A-4
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Crystal Controlled WW V Converter for the
Swan Cygnet. A (Cla rk. WI OE ) ....39. Ma rch

IC Preampl ifi er for 6 Meters. An
( Indech , WAIM GV ) 63. Nov.

In troduction to VH F. F M. A n ; FM Techniques
for Non-FMers ( Brown. W6HPH) .... 18. Feb.

Experimental I.F. Noise B1ankers
(Jones. W6AJ F ) 81. March

National Radio Introduces SW-3 All Wave
Receive r in 1931 (O rr. W6S AI ) ..........34. July

Rece iver Front-End Design. A D ifferent
Approach to ( Pe rras. K IZm ) .45. Dec.

Reducing Spurious Responses in VH F
Converters (Math. WA2NDM ) ........26. Aug.

R-390A / URR Receiver
(SURPLUS SIDELIGHTS ) 77 . Jan .

Simple IC FM Detector
Math. W A2N D M ) 23. Nov.

Tunc-Up of Ex-Commercial FM Equipment
(F~f) 31. 1ao.

Universal So lid State Prcselecto r/ Convcrter fo r
the SW Bands (Pero lo) .49. June

Versatile Uses of Tuning Diodes
(Schultz. W2EEY ) 24. March

What To Do With An Old Converter
( Ba ird. W7CSO ) .45. May

z-Meter F.M. Simply and Economically
( Math. WA2NDM ) 43. Oct.

SPACE Cm L\ lUi\' ICAT IOi\'S
Amateur Radio and the 197 1 ITU Space

Co nference (J acobs. W3ASK ) ..........39. Nov.
Arnsat Flyovcr Successful

(Jacobs. W3ASK ) 34. Sept.
Late Amateur Satellite News

(Jacobs. W3ASK ) .4 I. J une
Space Conference Interim Report

(Jacobs. W 3ASK ) 34. Sept.
Tenth A nniversary of Amateur Space

Communications (J acobs. W 3ASK ) ..23. Dec.

SUR PLUS
C F A- I / C U-763 F requency Shift Converter

(SURPLUS SIDE LIG HTS) 84. Jul y
Changi ng Speeds of RTfY Equipment

(SU RPLUS SIDELIGHTS) : 87. Aug.
Command Sct Receiver History

( S URPLUS SIDELIGHTS ) 90, Sept.
Kleinschm idt Model 311 Keyboa rd Printer

(SU RPLUS SIDELIGHTS ) 85. June
R-390A / URR Receiver

(SU RPLUS SIDELIGHTS) 77, Jan.
RT -4001ARC-65 2-24 me SSB T ransceiver

(SURPLUS SIDELIGHTS) 83. Apr.
Surplus Military Handi-Ta lkies

(SURPLUS SIDELIGHTS) 75. Feb.
Surplus NASA Telemetry Gear for RTfY U se

(SURPLUS SIDELIGHTS) 112, March
Totem Crypto Tape Mixing Unit

(SURPLUS SIDELIGHTS) 87. Oct.
131112 Crypto Set Data

(SURPLUS SIDE LIG HTS) 90. N ov.

TEST EQ IP:\IEi\'T AND
:\I EAS RE:\lENTS

Alignment Multi-Meter for Motorola Equipment
(I'M) 28 . Oct.

Aural Diode / Transistor Tester. An
(Schultz. W 2EEY ) 5 1. Jan.

112 • CQ • December, 1971

Constructing a n AttenuatorI Pad for UHF
( F!Iof) 43. July

Low Power 50 Ohm VHF D ummy Load
(I'M) 36. June

R.F. Magnetometer a nd Field Strength Meter.
A n (Scherer. W2A EF )
Part I 16. Apr.
Pari II 23. M ay

SSB Power Meters: How to Read Them
( Ho rner. W~HUF) 30. June

S.W.R. Bridge With A Built-In 80 through 10
Meter Signal Source. An
( Hulick. W9M IJ ) 64. June

Test Adapters for Ex-Commercial FM
Equipment ( I' M ) .44. Sept.

TRAi\':""TTEHS Ai\'D
THA i"SCEIY EHS

Brea k-In C. W. With the D ra ke T R-3
( McAlister. WA5EKA ) 54. May

Brea k-In With the Hea th SIl-Series Equ ipment
{Kochenda rfe r, K4DC ) 16. Jan.

Build A 50 Watt. 1934-Style Transmitter For
Fun (Orr. W6SA I) 16. Nov.

Calibrating F~I Deviation
(G rey. VE2AQX ) 34. Feb.

Expanded C.W . Ca pa bility for the Hea th
HW-Ser ies (Burns, W 3AJ ) 18. July

Lazy Man's YXO for 2-Meters
( E isenberg. W3DYL ) .49.May

Phase Modulation Adapter for VFO's
( I' M ) 25. Nov.

Zero Beat Visually
(Schoppe. WB4DWA ) ..47. Dec.

RT-41101ARC-65 2-24 me SSII Transceiver
(SURPLUS SIDELIG HTS) 83, Apr.

Second Com ing o f the Argo naut, The
(Birchfield. K4DCD & Kahn. K4FW) 59. Nov.

Surplus Mil itary Handi-Talkies
(SURPLUS SIDELIGHTS) 75. Feb.

T able-Top Maxi Linear. The
(J ennings. W6EI ) 43. Feb.

Tunc-Up of Ex-Commercial FM Equipment
(I' M) 3 I, Jan.

2-Meter F~ I Simply a nd Economically
( Math. WA2NDM ) .43. Oct.

220 me F~I with Motorola Equipment
( Kretzmnn. W2JTP ) 51. Nov.

500 \VaU 2-Meter Linear Using Pentodes, A
(Ca mpbell. W4KAE ) 16. March

YHF Ai\'l) UHF
AN /U RR-13 224-404 me Receivers

(SURPLUS SIUELIGttTS) 86. Ma y
I'C Preamplifier for ti Meters. An

( Indech, WAIMGV ) 63. Nov.
Motorola 80D on 220 me FM . The

( Kretzman, W2JTP )
Pari I (T he Transm itt er ) 16. Oct.
Pari II (T he Receiver ) 51, Nov.
Pa rt III (A ntennas) 28. Dec.

Parallel Feed Vertical Collinear for 2 Meters
(Ca rr. W9NG T ) 52. March

Reducing Spurious Response in VHF Converters
( Math. WA2NDI\I ) 26. Aug.

2-M eter F.1\1. Simply and Economically
( 1\Iath. WA2 D I\I) 43. Oct.

z-Meter Receiving and Transmitting Crystal
Frequency Cha rts ( I' M) 53. A pr.

500 Watt z-Mcrer Linear Using Pentodes. A
(C rawfo rd. W4 KAE ) 16. March
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Window on the world

Think of it. What a unique human activity is amateur radio .

One that spans countries and continents, and barriers
of language, culture, ideology.

One that lets us meet, voice to voice, w it h men everywhere.

One that makes the world small.

We the people of Yaesu proudly make and sell the tools of
amateur radio - receivers, transmitters, transceivers. And we
make and sell more of them than any
other company on the face of Earth.
For full information on the Yaesu
line write: Spect ro nics, Inc.
1491 East 28th St reet ,
Signal Hill, California 90806
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Choose from RCA's Parade of Holiday PremiurT
when you purchase RCA Test Instruments I

I

,

•

•
•

/
•

•

-

RCA Tnt Instruments

RCA holiday gi«s
I Ile-.t,tvl ....ee Ser¥"" T,r, 1 T""...t .... Ilx~ WalfIUl T..,-
2 1loJ~1 0-"" Core. f'., • COl_ Serwr
1 Iblf'ShC SalIdT_ &0-1 , St_•• "'CIft09'~,1_
4 1:01'_ e-,• • MJI'III9 SusM 10 I IXiI. Wil l"'" 0Iftw Booilw'd
5 C-oc M,n'!leove' 11 , Cryst" Coc.l'~ , liliM S
I Roy•• 0.... C"el. T'il, lI'OIOOIlfil"""'*ll

• 5 (Xc"""'0Clf 'IIi

• 1 lhc~loscOOl' W(]

• CoIOf 8 'IIi PICl u"
1~1'" W1509 l

• SfonOOf YOl:Qf'''' I'>l

12 e:-occ...­
U Iloo,al 0- effelft'"
14 11K!< w.1tout t.'od
I5 IlCA wy .51 aA VQtoII
16 IlCA WY-51at< YOIoII
11. RCA ¥IV-516A YOM

• Solod s,~!~ YOI!
01'''', ! "NY SOO B

• I~C"cll" OulolCwu'
T,~ !oY 1!";'~ WI ':.01 l

• Doo~1 Solo(! St.,~ R"i U.If'd DC
Ptl...., Suppl\ 'to 101 l

• S'''O'O s.,.,al 50111 WR 51 l
• S","",C~ilnal\,1 ~')I ~ ~

• CI, I. rilHl'. ·"<! "l"'"
~.!Of "if' 'l9 l

• $old Sr.T, "' ,-s'" v •
01''''' r WY 510 A

•

•

Do your holiday shopping
while you equip your shop-
Purchase of any of eleven RCA quality
Test Instruments (listed below) entitles
you to a choice from among 17 great
premiums. There's a wide selection
because RCA has a large line of inst!.u- .
ments Includlnq meters, 'scopes, sig­
nal generators, and power supplies.-

Get full details from your RCA partic i­
pating Distributor. But hurry - pur­
chase must be made by December 23.
1971 and warranty cards for proof of
pu rchase postmarked no later than
December 31.

RCA/E.lectron ic Components
Harrison, N.J. 07029

•• • - -
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