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ieneral, Advanced or Extra-the Heathki

The incomparable Heathkit SB-102 Transceiver.
SSB/CW, 80-10 meter coverage. Still only 380.00*

Here's exceptional stability and dial linearity
— made possible by an all solid-state linear
master oscillator with 1 kHz calibration. The
SB-102 stabilizes itself in a fast 10-minutes,
drifts less than 100 Hz per hour after initial
warm-up. The new receiver section delivers an
S+N/N ratio of less than 0.35 uV for 10 dB —
with front-panel selection of built-in 2.1 kHz
SSB crystal filter or optional 400 Hz crystal
filter. And there’s a dial resettable to 200 Hz;
180 W PEP SSB input, 170 W CW input; switch
selection of upper or lower sideband and CW;
built-in sidetone for monitoring; built-in 100
kHz crystal calibrator; triple action level con-
trol to reduce clipping and distortion; built-in
VOX, and complete metering.

The SB-102 is the value leader because you
build it yourself to save on initial investment
and service. Simple circuit board/wiring
harness construction gets it all together.
Order your round-trip ticket to the world now
— the famous Heathkit SB-102 SSB/CW Trans-
ceiver.

RIESB-10E, 28BS, i 5050 o5 vvan s ans 380.00*

Kit SB-600, 8 ohm matching speaker with
mounting space for AC supply, 7 Ibs. ...19.95*

SBA-301-2, 400 Hz CW crystal filter, 1 Ib. 21.95*

Kit HP-23A, AC supply, 191bs........... 51.95*
Kit HP-13A, DC supply, 71bs. . .......... 69.95*
SBA-100-1, mobile mount, 6 1lbs. ........ 14.95*

"Maxi-Rio"is your ticket to the world.

The Heathkit SB-220 Linear Amplifier,
2,000 watts P.E.P. SSB input, 1 kW CW. Just 34!

The Heathkit SB-220 is the linear ampli
that the competition tries to measure up
Two conservatively rated Eimac 3-500Z's J
grounded grid circuit offer up to 2000 W

SSB input, or a full 1kW on both CW
RTTY. The broad-band pretuned pi-input
livers maximum efficiency with low distorj
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; circuit breaker

tection; zener diode regulating operating

to reduce idling current for cooler runr
and extended tube life; a large qu.et fan; 4
to the driving unit to prevent over-driv
front panel switch selected monitoring of

current; relative power and high voltage.

SB-220 offers a clean, compact design \
the liberal use of internal shielding for e
strength and component isolation. Its gi
tab]e-top cabinet complements all your
series gear.

And tune-up is fast and easy. Just set the b
switch, push the CW-Tune/SSB rocker sw
to CW-Tune, adjust the Tune and Load ¢
trols for maximum relative power. Push
rocker switch to SSB and you're ready wi
full 2-gallon input to the transceiver.
Heathkit SB-220 brings your rig up to the
formance limits — order yours now!

Kit SB-220,691bs. ................... 34¢




Designing or aligning...now you can
fford lab-grade Heathkit instruments

The new Heathkit 10-105 Dual Trace Scope.
Triggered sweep, DC-15MHz, x-y mode, 8x10 cm
flat-face CRT. For a fantastic 399,95*!

v Heathkit IM-102 Digital Multimeter.
digits, built-in calibration to 0.2%, lab
ibration to 0.1%. At an amazing 229,95*

e new Heathkit IM-102 is a breakthrough in
trumentation — a true digital multimeter at
rice that’s about half what you'd pay for
mparable wired DMM’s! Measures AC and
 voltage, current, and resistance, with auto-
tic switching for DC polarity. Five overlap-
1g ranges show voltage from 100uV-1000V
DC; 5 ranges cover 100uV-500V on AC; 10
1ges measure 100nA-2A, AC or DC; 6 resist-
ce ranges cover .1 ohm-20 megohms. Input
pedance is 1000 megohms on the 2V range,
megohms on higher ranges, with overload
ytection on all.

cimal point is automatically placed with
1ge selection. Panel light indicates over-
ge.

Heath-designed DC calibrator is furnished
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
yes and a “memory” circuit to assure stable,
n-blinking operation. Kit includes standard
nana jack connectors complete with test
ds. Assembles in approximately 10 hours.
der yours, and step up to digital instrumen-
ion at analog prices.

IM-102,91bs.........cciiiiiaa.. 229.95*
1D-1041, high-voltage probe
RSSOV L 1B .nis e snnn suninms wovs o 6.95*

The new Heathkit 10-105 is a true digital mul-
timeter at a price that’s about half what you’d
pay for a comparable wired unit. Gives you full
dual trace and x-y capability. Separate signal
display in Channel 1 or Channel 2 mode, direct
comparison of both signals in alternate or
chopped modes, both signals as a function of

each other in x-y. Both input channels are

precision balanced for 5% or less phase shift
of over 50 kHz. Has switch selected AC/DC
coupling; automatic triggering; 18-position
time base, 1, 2, 5 from 100 msec/cm-0.2 usec/
cm; separate vernier control; 5x magnifier; DC-
15 MHz bandwidth with 24 nsec rise time; flat-
face CRT with mu-metal shield. The new
Heathkit 10-105 expands your capability with-
out stretching the budget, order yours today.

*Mail order prices; F.0.B. factory. AM-256

KIt10-108. 35 1b5. ..o« oo s scoii sares o 399.95*
HEATHKIT
------------------ --1
| HEATH COMPANY, Dept. 12-12 Schiumberger |
I Benton Harbor, Michigan 49022 |
: Enclosed is $ , plus shipping. :
| _ Please send model(s) :
I Please send FREE Heathkit Catalog. t
| |
1 Name I
: Address :
I
1 City State Zip :
I  Prices & specifications subject to change without notice. 1
| |
L
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10 years ago the
mobile antenna
concept shook the ham fraternity
with “fixed station reports
from the mobile”

—it has since been the most
imitated but never equalled!

|
Hustler 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 ama-
teurs, are yours only with Hustler!

|

Model MO-1—-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

| STANDARD HUSTLER RESONATORS—400 Watts Power-Normal SSB Duty Cycle oy <
ModelRM-10 . . . . . . . . . . . 10 meter resonator . . . . . . . . $ 7.95 sleeve clutch
Model RM-15 . . . . . . . . . . .15 meter resonator . . . . . . . . 895 s i
ModelRM-20 . . . . . . . . . . 20 meterresonator . . . . . . . . 9.95
Model RM-40 . . . . . . . . . . .40 meter resonator . . . . . . . . 11.95
“ ModelRM-75. . . . . . .. ... 75 meter resonator . . . . . . . . 1395
ModelRM-80 . . . . . . ... .. 80 meter resonator . . . . . . . . 13.95
SUPER HUSTLER RESONATORS—Legal Power Limit—Normal SSB Duty Cycle -
Model RM-10S . . . . . . . . . . 10 meter resonator . . . . . . . . 1150 [ A
Model RM-158 . . . . . . . . . . 15 meter resonator . . . . . . .. 13.50
Model RM-20S . . . . . . . . . . 20 meter resonator . . . . . . . . 15.50
; Model RM-40S . . . . . . . . . .40 meter resonator . . . . . . . . 19.50
w Model RM-758 . . . . . . . . . .75meterresonator . . . . . ... 24 .50
Model RM-80S . . . . . . . . . . 80 meter resonator . . . . . . . . 24 .50
A vailable from all distributors

who recognize | the bes t!
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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 competition . ..
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 F/B
Tri-band performance.

ONLY TELREX GIVES YOU ALL
THESE FEATURES...

* Power rating 4 KW PEP...
rain or shine
e Wind rating survival 110 MPH
 Patented broad-band coaxial Balun
o Heavy-duty steel gusset mounting
plate
e Aluminum boom 2 in., 2%z in. O.D.
x 18 ft.
e Large diameter, .058 wall taper-
swaged dural elements for minimum

MONARCH

TBSEM/4KWP 539500\

FOB Asbury Park, N.J.
OTHER

MULTI-BAND

ARRAYS AVAILABLE

: a
o
-
i

-
——

Elements shortened o~

to show details.

weight and exceptional strength
to weight ratio
e 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
world by any other make. Longest ele-
ment 36 ft. Turning radius 20 ft. Shipping
weight 65 Ibs. Shipping container 13 in.
x5in. x 13 ft.

Note: If not available from your dealer,
order direct. You’|l get fast, personal
service.

Telrex Labs are design engineers, inno-
vators and manufacturers of the world’s
finest 3 to 160 meter communication
systems and accessories priced from
$25 to $25,000.

For technical data and prices on com-
plete Telrex line, write for Catalog PL 70.

BALUN

TYPICAL TELREX MONOBAND ANTENNAS

Mod. 15M317-15 mtr. 3 el. rotary, 10 DB gain, 4 KWP pow. rat., 2%2" 0.D. x 17" boom $175.00
Mod. 20M326- 20 mtr. 3 el. rotary, 10 DB gain, 8 KWP pow. rat., 3%2" 0.D. x 26" boom .. 355.00
Mod. 2M609- 2 mtr. 6 el. array, 14 DB gain, 300 W pow. rat., 1" x 9" boom .. ... . .. 39.95
Mod. 2M814C- 2 mtr. 8 el. array, 16.5 DB gain, 300 W pow. rat., 1.375" x 14’ boom . ... 59.00
Mod. 6M516- 6 mtr. 5 el. array, 13 DB gain, 400 W pow. rat,, 1.5" x 16" boom ... .......... .. 06395

ar ey
SINCE
1921

/ ! E
{III I

Communications and TV Antennas

re x LABORATORIES

Asbury Park, New Jersey 07712 201-775-7252

e CQ e December, 1971




— ZERO
BIAS

... Three — Two — One — Zero — Liftoff!
The big rocket slowly inches away from its
pad —then faster — and faster still. The roar
is deafening to the huddle of observers a
half mile distant. Rolling, swirling billows of
flame seem sure to consume the pad as hund-
reds of thousands of pounds of thrust pain-
fully lift the Thor-Agena booster on its way
to a hundred-mile-high journey into orbit.
The roar gradually dwindles to a jet plane
crackle in the distance as the roman candle
of a rocket slowly becomes just a pinpoint
of light in the sky, and soon it’s out of sight,
left to the radar men to confirm its existence.

Amateur radio has entered the Space Age.

Ten years ago this month, December 12,
1961, the first amateur radio space satellite
was launched from Vandenberg Air Force
Base in California.

For those who experienced it, it still stirs
exciting memories. The space age itself was
still in its infancy. After all, only four years
prior it had all begun with the USSR’s Sput-
nik in October 1957, and in the short span
of two years the idea of an amateur satellite
had moved from the pages of CQ to an Orbit-
ing Satellite Carrying Amateur Radio —
OSCAR. The friendly di-di-di- dit di-dit on
145 mc¢ became an instant symbol of a new
era for amateur radio — The Space Com
munications Era.

To that dedicated group of pioneers who
formed the nucleus of the OSCAR effort,
Orr, Gabrielson, Marshal, Jacobs and more,
we extend our congratulations on this tenth
anniversary of their initial achieavement. To
the second generation of amateur space com-
munications specialists, represented by AM-

SAT, we offer good wishes for continued
success.

The Artful Way of Covering a Cover

Recent correspondence has leaned heavily
towards the super-quality of the majority of
CQ’s covers over the past year or so. We sus-
pect that the mail is a result of such special
design efforts as appeared on the February,
March, June, September, and November is-
sues. So yielding to demands that we cease
hiding his light under a bushel, we would
like to direct credit for these superb cover
designs to Art Director Bill Travis. Bill is a
veteran of many years behind the drawing
board at Grumman Aerospace doing art de-
sign work for their aircraft and space pro-
jects. For the last two years Bill, a grandfather
of twins, has directed his talent towards CQ.
Hence, the covers. This month, another Trav-
is design is featured: The launch of OSCAR
[, a watercolor rendering from photographs.

We have also had requests for large-size
full-color copies of some of Bill’s renderings,
but until the demand is great enough to war-
rant printing a few hundred, we’ll have to
disappoint numerous readers.

Holiday Greetings

Although this is being written in early
October,we’d like to wish a grand and joyous
Christmas season to all our readers, from the
people who make the magazine go each
month: John, K4IIF; Frank, WIWY: Fred,
W2IWC; George, W3ASK; Ed, W2GT; Jerry,
WAO6GLD:; Gordon White; Glen, K9STH;
Dick, WA2LRO; Jack, WA2FPE; Bill, W2-
AEF: Joan: Bill Travis; Dave Lance; Al,
K2EEK, and vy 73 from Dick, K2MGA.

December, 1971 e CQ e 5




DRAKE
MODEL

TR-22

I he ideal gift

for your
favorite Ham

2 meter
FM

Transceive

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

{

Amateur

Net
IHBI.UBES Dynamic Microphone
Over-the-Shoulder Carrying
Case, 120 VAC and 12 VDC Powe
Curds Speaker/ Headphone Plug
and l{l Nickel-Cadmium Batterie

oo $149.95 for Amplifier, Model AA-22

= $349.90 for superior power, flexibility and
sensitivity

HINT: Place

this ad under See your Dealer | [IT4AS
your XYL’s ®
plate next
mealtime! R.L. DRAKE COMPAN

. 540 RICHARD ST., MIAMISBURG, OHIO 45342
6 o CQ o December, 1971




OUR READERS SAY

Spurious Responses

Editor, CQ:

As a math teacher as well as a ham I appreci-
ated the article in August CQ regarding calcula-
tion of spurious signals generated in the mixing
process by combined graphical and analytic meth-

ods. I dug out the original article in the Septem-
ber 1965 issue and found the charts presented
there of considerable help.

I have two suggestions for anyone seeking to
use the methods presented in Mr. Perolo’s article.
First, the drafting on 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
appears to cross at about (17.6, 4), a significant
error in careful use. The 1/6 line is just as bad.
It would be wise to draw a careful graph on
standard 82 by 11 graph paper if one plans to
make extensive use of this sort of calculations.
I 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 of the equation can be
simplified. To justify his work in using the equa-
tion y=myx, the author uses several figures taken
from the edge of the graph; but one does not
have to use the figures he uses to calculate m.
The slope, m, can be read directly 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 mc, an intersect on 4/7 line can be written
v=(4/7) (9)=5.14. No reference need be made
to (20, 80/7).

Thanks again for a good article.

D. Wilson Cooke, WA4RHT
7032 Claudia Dr.
Columbia. S.C.

It isn’t April, but. ..

Editor, CQ:

After considering many ways of getting away
from QRM on the h.f. ham bands, I've finally
found the answer. As it turns out, there is avail-
able a complete spectrum which heretofore has
not been utilized. 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
ther rag chewers will join me on these frequen-
ierb where we can enjoy essentially a QRM-free
The whole idea came to me while I was study-
ng the operation of error multipliers as used in
requency stability measurements. The idea of
he error multiplier is to simply multiply a fre-
uency along with its instabilities and heterodyne
t back to the original value. The error remains

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

9mc £ 9cps

1mc &« 9cps
imct lcps

Osc,

10me
Reference
Osc.

Figure 1

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

O9mce 900ke 1mc2900ke

Figure 2

At first I was unable to tune negative frequen-
cies on my receiver to determine if the idea really
worked. By experimentation, however, I found
that by using the same technique to generate the
local uscnllalur signal in my superhet, that the
receiver 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. Won't some of your readers join me?

Ken Archbold, K3RDF
Mechanicsburg, Pa. 17055

Brasspounding

Editor, CQ:

[ find the letter to the editor in CQ of July '71
by Mr. Leek of interest. | have been operating
c.w. since 1924, although at that time the trans-
mitters were, in numbers, mostly spark gap af-
fairs, c.w. being a bit rare. C.w. has been in
process of being phased out for at least 35 years.

[Continued on page 85
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Announcements

Reciprocal Licensing In Denmark

WE have been made aware that the Danish
amateur radio organization EDR (Experi-
menterende Danske Radioamatorer has been
working for the granting of wider reciprocal
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 this information to
their government along with other material to
help their cause. Please send all information to:
EDR, P.O. Box 335, DK 9100, Aalborg,
Denmark.

Amateur Newsletter

ARMHH[J Noble, WB6AUH, is putting out a|
newsletter for amateurs interested in the inter-
national friendship, humanitarian and public
aspects of amateur radio. For a free copy write

to 2509 Donner Way, Sacramento, California
95818.

Code Lessons

A series of SIX half-hour tapes of code in-
struction is available as a public service of Tom-
linson College Radio Club. Total cost 1s $1.00
for postage and handling.

This series i1s geared to the needs of the rank

beginner. Letters are taught, and simple words

TRANSMATCH or formed on the first tape. Instructions are included
TRANSMATCH JUNIOR with respect to buying theory books from your
local store.

When they have completed the series, and
wos designed. Converts a multi-band passed the FCC license exam for Novice or|
antensd 30 50 obkms at oll amatesr Technician Class license, the club refunds de-
frequencies between 3.5 and 29.7 MC. posits in full, except the $1.00 mentioned above.
Match 10 to 300 ohm unbalanced For lesson number one, simply send name and
loads: address and $3.00 refundable deposit to Tom-
92200 TRANSMATCH handles a kw. linson College Radio Club, 3637 West Grand-

view, Tacoma, Wash. 98466.
92201 TRANSMATCH JUNIOR handles
150 w. FCC Radio Operator Test Schedule

JAMES CHMHI-.R{*],{L radiotelephone examination
M' I.I-EN are now scheduled on tuesdays and fridays
8:30 A.M. until 2:30 p.M. In Room 216 at th

MFG. co., INC. FCC Field Office, 1919 M Street, N.W. Wash

ington D.C. Persons interested in taking th

Allows a transmitter to work into the
50 ohm unbalanced load for which it

MAIN OFFICE AND FACTORY Commercial radio telegraph and amateur ex
aminations involving code test may do so a

(AALDEN 9:00 A.M. or 10:30 a.Mm. fridays only, at th
MASSACHUSETTS same office. Examinations are not conducte

on legal holidays.

M



.......
.........

TN
fo R,
------------

e
e

" -

A friend of ours

J dropped by the
" other day to talk

to us about this
rooftop problem.

About the only one down on our
) o 8 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-Gain Electronics Corporation
F.O. Box 5407-FL. Lincoln, Nebraska 68501
§ The Strongest Signal Under the Sun

December, 1971 e CQ e 9
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VSWR
GUARANTEE

of 2.5/17or better

Celebrating Our 25th Year!
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 &/cr 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 Coils 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 360° in
the break-over position. A con-
venience for easy coil insertion,
whip adjustments etc., . . . DX
Matching Network: Small, simple
to install and operate. The real

reason why Mosley can Guarantee

an adjustable VSWR of 1.5/1 or
better.

Free QSO Index with the purchase
of a complete ‘‘Rode - Master’’ an-

tenna system. Get all the facts,
See your Mosley dealer or write
Dept, 206.

Mox/eoy it 5

| P L
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Mobile Antenna System

New Amateur Products

James Millen Mfg. Co.

THE James Millen Mfg. Co., Inc. announces

a new compact flexible coupling. The No. 39016
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 (1345"” dia.
9/16” long). The standard No. 39016 is for 1/4”
shafts. Maximum torque rating 160 inch-ounces.
The No. 39016-A is for 1/4” to 3/16" shafts. The
No. 39016-E is for 1/4” to 1/8” shafts. For more
information write to James Millen Mfg. Co., 150
Exchange St., Malden, Mass. 02148 or circle A
on Reader Service coupon.

Data Engineering

DAT& Engineering announces their completely
solid state electronic key. The Electronic Feather
Touch Key is essentially an electronic single pole
double throw switch activated by finger 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




INTRODUCING:

TRANSCEIVER

B TRANSCEIVER 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

iodes, 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 13%" x 7" x
12%."" deep; power supply/speaker measures 6'° x 7" x 12%.".

FEATURING:
Digital readout of frequency. ® CW Filter available as option,
.1 kHz readout. ® USB, LSB & CW operation,
No calibration required. ® B80-10 meter, full band coverage.
500 W. PEP SSB; 400 W. CW, ® Better than 100 mHz stability after 30 min.
Built-in Noise Blanker, ® 40 db carrier suppression,
Selectable AGC. ® 50 db sideband suppression.
High Sensitivity Schmidt Trigger VOX. ® 40 db harmonic suppression,
Stable Nixie display with latch circuitry and ® 0.5 lv sensitivity for 10 db S+N/N.
| memaory. ® 28 kHz selectivity SSB, AM at -6 db; 4.2
® External VFO can also be displayed. kHz at -60 db.

Built-in blower. Image and i.f. rejection better than 50 db.

ROBYn P. 0. Box 478
10k M IIN N I ) PR [ § (Ol Rockford, Michigan 49341

Sounds great! Rush me more information on the

I

|

I

I

i

I

i

D Robyn “Digital 500 Transceiver.” :
Name :
i

i

|

I

I

|

|

|

M Address
269 Northland Drive, P.O. Box 478 RE&L State Zip
Rockford, Michigan 49341

O | am a dealer; wish more information.

Telephone (616) 866-1589

December, 1971 o CQ o 11



24 hour digital clock

Made in US.A

$99.00

ALL SOLID STATE
INSTRUMENTATION
QUALITY

¢ long-life bright red neon readout

¢ flashing bright red neon Station-ldent

e built-in rechargeable battery for short interval power
failures

e standard metal cabinets in choice of black or goid

e oplional wood cabinets in walnut or maple finish

e 12 hour version also available
spacs Ar._'t:urn:y: based on the LIS power
grid 60 Hz standard of within 3 sec-
onds per year. Circuit: TTL logic with conserva-
tively rated components, 15 integrated circuits,
4 transistors, 7 diodes, fiberglass printed circuit
board with 2 oz. copper. Readout: Neon tubes,
rated 200,000 hour life (22+ years). Station-
ident: Neon light, flashes for a 30-second inter-
val every 10 minutes as a station identification
call reminder; disable switch provided., Power
requirements: 117 volts 60 Hz, AC, 6 waltls. Size:
52" W x 3" Hx 42" D. Weight: 22 |bs.

Unconditionally guaranteed for one year
warranty on all parts and labor under normal use.

PLEASE SEND ME:
(check one)

0 24-hour clock with
Station-ldent ($99.00)
O 12 hour clock without
Station-ldent ($93.00)
J Free Literature

(check one)
Standard metal cabinet
(no extra charge)
0 black 0O gold
Optional wood cabinet
(Add $9.00 to clock price)

O walnut O maple
PLEASE PRINT
name _
_streﬂt ) B
city state
zip

PAYMENT BY (check one)

O Check or money order
[J BankAmericard

O COD (Send $20.00
with order)
O Master Charge

Card &

Signature

All postage prepaid except COD.,
Ohio residents add 42 % sales tax.

Ll e e e —— e p——

cQ

AERO-METRIC GENERAL INC.

155 FRANKLIN STREET
DAYTON, OHIO 45402

12 e CQ e December, 1971

Turner. The Model M 4 3 features a slide-action
control plus a compression amplifier to prevent
over-modulation.

transmitter modulation. The frequency response
of the M 43 1s rated at 300-3000 c.p.s. It has|
p.t.t. and a built 1n battery. The list price for the

Turner, 909 17th St. N.E., Cedar Rapids, Iowa
52402 or circle C on the Reader Service coupon.

potential as long as a high impedence short
(finger) remains across two adjacent grids. Er-
ratic keying, due to either damp or dry fingers,

has been eliminated by improved input circuitry |
and paddle design. The key sells for $19.95|

($22.95 with s.p.d.t. push-button switch). For

complete information write to Data Engineer-
ing, Box 1245, Springfield, Virginia 22151 or
circle B on the Reader Service coupon.

Turner

A new microphone has been announced by

The user can then set the
volume up to 20 db gain over conventional
microphones, speak close or far from the micro-
phone without varying the output signal or

M+ 3 1s $55.00, For more information write to:

There's more to do...

=L
¢ CHRISTMAS 1971

Tl il il Nl N

CO000000000000

GREETINGS 1971

Give More to
Christmas Seals




LARGE 5 ANTENNA LOAD

i

THE TRI-EX
FREESTANDING

LM 470

(70 FEET HIGH)

This advanced state of the art tower is aero-
dynamically designed to reduce tower wind
drag. This means you can carry more antenna
than ever before. Tri-Ex engineers have made
this possible by using high-strength, solid-steel
rod bracing. Only at Tri-Ex do you get ““W'’ type
continuous truss bracing. Developer of the
freestanding, crank-up tower, Tri-Ex prides it-
self on the quality of its products. More Tri-Ex
crank-up towers are in use today than all other
crank-up towers combined. Find out why the
LM 470 tower is such an outstanding success.
Write today for free literature.

AS LOW AS

$13399

NO SHIPPING CHARGES WITHIN
i | CONTINENTAL U.S.A.

‘I'i-EX TOWER CORPORATION 71582 rasmussen Ave, Visalia, Calif. 93277

December, 1971 e CQ o
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15 DAY TRIAL ON

SWAN 600R RECEIVER,
AND 600T TRANSMITTER

We'll give you a 15 day trial on either or both the
600R and 600T, If you are dissaticfied with them in
any way, you can return them to the Swan 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 feel 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 amateur receiver and transmitter 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 80 meters, $395
600R CUSTOM

With LF. noise blanker, and IC audio filter factory
installed. $495
600T TRANSMITTER

SSB-CW-AM self-contained transmitter with 600 watts
P.E.P. input, 500 watts CW, 150 watts AM, and 100

ot | @SWAM
Wi O ELECTRONICS

A Subsidiary of Cubic Corporation
SWAN FACTORY EASTERN OFFICE

—
EE 305 Airport Road P.O. Box 2288
| Oceanside, CA92054 Ocean, N.J. 07712
""" Phone: (714) 757-7525 Phone; (201) 531-4114

600SP DELUXE SPEAKER
Includes Swan phone patch, tone switch, and head-

phone jack. $ 59
§S-16B Super selective filter ..............add $60
CW FILTER with 600 cycle bandwidth ......... $ 22
AM FILTER wih 6 kc bandwidth .............. $29

watts continuous AFSK. Provides full coverage from

10 through 80 meters. $535
600S STANDARD SPEAKER
With tone switch and headphone jack. $18

*Offer requires payment in advance for units desired, 15 da tl"lll"
period begins udpan ur receipt of the units. If during the 15 day
period you are dissatisfied with any of the units you ordered, return
them to the factory, freight prepaid, and we will mail you a refund
check for the full price of the units, Dealer participation In this
program |s optional, Offer expires December 31, 1971,

Please send me the following Swan Equipment on your
15 day Introductory Offer.

600R @ $395 [ SS-168B

600R Custom @ $495 [ AM Filter @ $29
] 600T @ $535 CW Filter @ $22
] 600S @ $18 [ 1972 Catalog

[ 600SP @ $59
California and New Jersey

BankAmericard ¥
Master Charge account #

Interbank #
(4-digit number above name)

| enclose $ .
residents add 5% sales tax,

Name Call
Address
City State Zip




MODEL 600R

The perfect receiver for your ham shack, whethet
your interest is in phone, CW, DX, or rag chewing.
With its tremendous

anvthing else on the markelt.

I'he 600R can be interconnected with its matching
lwin, the 600T Transmitter, or with a Swan 500C.
Q00CX, 270, or 270B Transceiver. The 600R will
also operate with any other transmitter, requiring
only antenna and muting connections.

MODEL 600T

600 WATTS, 10-80 METERS, SSB-AM-CW

A complete, self-contained, high power trans-
mitter. When combined with the matching 600R
Receiver, you'll have the finest and most versatile
station available at any price. The 600T may also
be used with any other receiver. All necessary
muting and frequency spolling circuitry is in
cluded.

Special Features: Highly stabilized frequency con-
trol with ultra-smooth tuning system:; the famous
owan high quality audio, single conversion desiqn.
producing fewer spurious byproducts.

S Swan

ELEGCTIMRONICS

Write for your 1972 Swan catalog today.

sensitivily, selectivity, stabil-
Iity, and rugged construction, the 600R outperforms

6
°

OOR SPECIFICATIONS:

SSB, CW, AM and FSK super-
heterodyne receiver

Frequency range with built-in tuning
system: 3.4 to 4.4 mc, 6.7 to 7.7 mc.
13.8 to 14.8 mc, 20.9 to 21.9 mc,
27.5 to 30 me

With external tuner, Model 330:
general coverage from 3 to 30 mc
Tuning system: 80 through 15 meters
are covered by Bandspread Dial

in 700 kc segments with 2 kc call-
bre‘ion. 10 meters is covered in 500
KC segments with 5 kc calibration
With external oscillator, Model 510X:
3 to 24 mc, 10 crystal position. These
external oscillators plug directly into
the 600R

Ultra-smooth vernier tuning, with
large knob and dial, gives you the
incomparable feel of a Swan tuning
system

Sensitivity: Y& microvolt at 50 ohms
for 10 db signal plus noise-to-noise
ratio

Selectivity: 2.7 kc bandwidth with
1.7 shape factor is standard

Options include 0.6 kc CW filter,

6 kc AM filter, and SS-16B super
selective filter

Crystal calibrator 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 still provide
superior performance

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

Fully compatible with 800T Trans-
mitter, providing transcelve operation
as well as separate frequency control.
Also compatible with Swan 500C,
S00CX, 270, and 270B Transceivers
Both models have built-in AC power
supply

Dimensions: 15 in. wide, 8%z in. high,
12 in. deep. Welight: 23 |bs.

600T SPECIFICATIONS:

Power rating: 600 watts P.E.P. input.
500 watts CW, 150 watts AM, 100
watts continuous AFSK

Pi-network output for 50 or 75

ohm coax

Frequency range: same as 600R.
With Model 510X, the 600T may be
crystal controlled for MARS and NET
operation. 510X has 10 crystal posi-
tions and plugs directly into the 600T
When interconnected with the 600R
matching Receiver, the 600T VFO
may be used for transcelve operation,
and may be calibrated with 600R
crystal calibrator

Solid state VFO, highest stability,
temperature and voltage compensated
Suppression: carrier 80 db, unwanted
sideband 50 db (standard filter).
Third order distortion approximately
30 db

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

Includes bulilt-in AC power supply
Dimensions: 15 in. wide, 6¥2 in. wide,
12 in. deep. Weight 32 Ibs.




THE MOST POPULAR TRANSCEIVER
IN THE WORLD

550 Watts — 5 Bands.

Because of its reputation for reliability and
unsurpassed performance, the Swan 500CX has
become the world’s most popular transceiver.
Not only is the S00CX the ideal rig for your ham
shack, it also provides unparalieled high per-
formance in mobile operation. The 500CX fea-
tures single conversion which results in greatly
reduced image and spurious response, made
possible by the unique combination of a high
frequency |.F. system and a highly stable multi-
range variable frequency oscillator.

Sensitivity of the Swan receiver circuitry is
second to none. Using the best vacuum tubes
available for the R.F. amplifier, signal to noise
ratios run as high as the state of the art permits,
without the inherent overload problems found
in solid state receivers.

Selectivity . . . Swan’s 5.5 mc 2.7 kc bandwidth
design produces the optimum shape factor,
steepest skirts, and greatest ultimate rejection
available. The result is maximum readability of
voice under conditions of noise and QRM, mak-
ing operating a pleasure.

Price, less power supply............

SPECIAL FEATURES:
e 550 Watts P.E.P.

» Amplified automatic gain control circuit. Fast
attack results in exceptional receiver control
with no “pumping” effect.

e Built<in 25/100 kc solid state crystal cali-
brator.

e Sidetone oscillator for CW, pleasant sound-
ing sine wave.

e Amplified Automatic Level Control for maxi-
mum ‘“‘talk power” and less critical Mic Gain
adjustment.

e Shifted carrier CW—eliminates “leap frog-
ging” when operating CW.

e High stability solid state VFO.

e Single conversion design for fewer spurious
responses.

GENERAL SPECIFICATIONS:

Frequency range: 3.5-4.0 mc, 7.0-7.45 mc, 14.0-
14.45 mc, 21.0-21.45 mc, 28.0-29.7 mc. Extended
frequency coverage for MARS operation with
plug-in crystal oscillator accessory, Model 510X

Write for your 1972 Swan catalog today.

~ SWAN 500CX

SSB-CW-AM Transceiver

e 55 mc quartz crystal filter. Finest in the in-
dustry ® 2700 cycle bandwidth, 1.7 to 1 shape
factor at 6 and 60 db, more than 100 db ulti-
mate rejection e Selectable upper and lower
sideband ¢ Solid state VFO, highest stability,
temperature and voltage compensated * 13 vac-
uum tubes 7 transistors, 11 diodes.

TRANSMITTER SPECIFICATIONS:

Power rating: 550 watts P.E.P. input, 360 watts
CW input, 125 watts AM input. Two 6LQ6 tubes
¢ Suppression: unwanted sideband down more
than 50 db, carrier down more than 60 db, third
order distortion down approximately 30 db e
Audio bandpass: 300 to 3000 cycles, =3 db
* Output circuit: wide range Pi, coarse and fine
adjustment  Amplified ALC, increased voice
power ® Automatic voice controlled transmit
with plug-in VX-2 accessory « CW keying, grid-
block system, off-set transmit frequency ® Semi-
break-in CW operation with plug-in VX-2 ac-
cessory.

RECEIVER SPECIFICATIONS:

Sensitivity: requires less than 1/2 microvolt at
50 ohms for 10 db S 4+ N/N ratio ® Precision |
tuning: velvet-smooth dual ratio, zero backlash.
The finest tuning system on the market ¢ Audio
fidelity: 300 to 3000 cycles, =3 db « Amplified
AGC, fast attack, no pumping, controlled de-
cay ®* S-Meter circuit functions automatically in
receive mode ¢ Automatic noise limiter, with
panel on-off switch « CW sidetone circuit for
monitoring CW keying.

ACCESSORIES:

Model 117XC AC Power Supply
Model 14-117 DC Power Supply
Model VX-Il Vox Unit
Model 510X Crystal Control Unit
Model 508 External VFO ............... $129
SS-16B Super Selective 16 Pole Filter,add $ 60
ILF. Noise Blanker Accessory Kit . ....... $ 89
IC Audio Filter for notching or peaking ..$ 59
Model FP-1 Phone Patch .............. $ 44

3 Swan

ELECTRONICS

A Subsidiary of Cubic Corporation




THE IDEAL TRAVELING COMPANION

A complete station in one complete package.

oDrL Fren

SWAN CYGNET 270B

260 WATTS—5 BANDS—SSB TRANSCEIVER
WITH BUILT-IN AC POWER SUPPLY AND LOUDSPEAKER

l'he lightweight, compact design of the Deluxe
>ygnet makes it an ideal traveling companion.
t contains all the features required for home
itation operation with enough power to work
he world. Simply plug it in, connect an an-
enna, and you're on the air.

"he Deluxe Cygnet also makes the perfect mo-
vile rig. Simply attach the 14A DC Converter,
:onnect to a 12 volt supply or cigarette lighter,
ind you're on the air. Perfect for traveler or

e T AR PRGN, ST 1 G e St $429

PECIFICATIONS:

Power input: 260 watts P.E.P. SSB, and 180
atts CW ¢ Frequency range: 3.5-4.0 me, 7.0-
3 mec, 14.0-14.35 mc, 21.0-21.45 mc, 28.0-29.7
ic ®* 5.5 mc Crystal Lattice Filter, same as used
1 the Swan 500CX. 2.7 kc with 1.7 to 1 shape
ictor. Ultimate rejection exceeds 100 db » Un-
anted sideband suppressed 50 db. Carrier
ippressed 60 db. Third order distortion down
sproximately 30 db e Audio response: flat
ithin 3 db from 300 to 3000 cycles in both
ansmit and receive modes * Pi antenna cou-
er for 50 to 75 ohm coaxial cable ® Grid block
W keying with offset transmit frequency e
»lid state VFO circuit temperature and voltage
abilized ® Receiver sensitivity better than 1/2
icrovolt at 50 ohms for 10 db S 4+ N/N ratio
100 kc crystal calibrator and dial-set con-
’l « S-meter for receiver, P.A. cathode meter

rite for your 1972 Swan catalog today.

for transmitter tuning * Improved AGC and ALC
circuit » Separate R.F. and A.F. gain controls
e Sideband selector ¢ Provision for plug in of
VOX unit, external VFO, headphones, and Cyg-
net Linear ® Tube complement: 12AU6 VFO
amp., 12BE6 trans. mixer, 6GK6 driver, 6LQ6
pwr. amp., 6BZ6 rec. R.F., 12BE6 rec. mixer,
12BA6 1st |.LF. amp., 12BA6 2nd LF. amp.,
12AX7 prod. det. A.F. amp., 6AQ5 A.F. output,
12AX7 mic. amp., 6JH8 bal. mod., 12AV6 AGC-
ALC amp., 12BAG6 xtal. cal. ® Voltage input: 117
volts 50-60 cycles. Available on special order
for 208-220-240 volts * For 12-14 volt DC op-
eration, a plug-in converter, Model 14A, is avail-
able. This unit is only 1%2 x3 x 4 in., and plugs
into the back of the 270B in place of the AC
power connector ® Dimensions: 5% in. high,
13 in. wide, 11 deep * Net weight: 24 |bs.

ACCESSORIES:

Model 14A 12V DC Converter .......... .$ 39
Model VX-I Vox Unit ................. .$ 35
Model 510X Crystal Control Unit ........ $ 49
Model 508 External VFO ............... $129
Model FP-1 Phone Patch .............. $ 44
S$S-16B Super Selective 16 Pole Filter,add $ 60
I.F. Noise Blanker Accessory Kit ........ $ 89

IC Audio Filter for notching or peaking ..$ 59

.SWAN

ELECTRONICS

A Subsidiary of Cubic Corporation
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NO COMPROMISE
- 2 METER PERFORMANCE

e\

~ SWAN FM-2X
10 WATTS—12 CHANNELS

The low price of this exceptional 2 meter rig was achieved through Swan's Value Engineering
There was no compromise in performance, quality, or design. The FM-2X is without doubt the
finest value in 2 meter transceivers on the market today. Its low price includes microphone
built-in speaker, AC and DC operation. Features include automatic protection of the outpu
transistor, and individual trimmers on each transmit and receive crystal. Just compare the FM
2X with the others; you'll agree it'sthe best. . ... ... it eiinnnnnas $25¢

FM-2X SPECIFICATIONS:

 Frequency coverage 144-148 mc * Number of
channels: 12 » Crystals installed for 3 channels
as follows: Channel 1: transmit and receive
146.94 mc; Channel 2: transmit 146.34, receive
146.94 mc: Channel 3: transmit 146.34, receive
146.76 mc. Modulation: frequency modulation
(phase type) ® Transmitter control: push to talk
on microphone ¢ Power source: AC 117 volts,
50-60 Hz, DC 13.5 volts =10% e Dimensions:
8va” x 7" x 3”. Weight: 8%a Ibs * Furnished
with unit: dynamic microphone, antenna con-
nector plug, spare fuses and lamps, AC power
supply, DC power cord with fuse holder.

VHF-150

150 WATT 2 METER AMPLIFIER

12 VOLTS DC—-117 VOLTS AC

Here in one package is a complete 150 watt 2
meter amplifier, requiring only 2 watts drive to
provide full 150 watts input. This amplifier will
operate in class “C"” for FM or CW, or in class
“B"” for SSB or other modes requiring linear
operation. Designed for continuous operation.

And by adding a 14C DC Converter you have a
powerful mobile combination.

Write for your 1972 Swan catalog today.

TRANSMITTER:

e Fully solid state ® RF power output 10 watts
nominal * Frequency deviation adjustable tc
+15 kc: factory adjusted to approximately 5
kc ® Frequency stability: =.001% e Spurious
radiation: —60 db below carrier ® Frequenc
multiplication: 12 times.

RECEIVER:
e Circuitry: crystal controlled double conver
sion superheterodyne e Input impedance: 5(
to 75 ohms ¢ Intermediate frequencies: 10.7 m
and 455 kc * Sensitivity: 0.5 uv for 20 db quiet
ing, 0.5 uv for 12 db Sinad * Intermodulation
more than 60 db down * Audio output: 1 wat
to internal speaker.

VHF-150 with built-in 117 volt AC power supp
$2
ST OO . . o Lottt i v i $6

VHF-150 SPECIFICATIONS:

e Power rating: 180 watts P.E.P. input SSi
150 watts DC input on CW or FM « Frequenc
range: 143-149mc * Uses 5894B twin tetro
e Drive requirements: approximately 2 watts fi
full output « Meter selector: reads plate curre
and relative output ¢ Includes transmit and r
ceive relay control for simple operation with
transceiver ® Output coupling adjusted at fz
tory for 50 ohms * Power supply: built-in 1
or 230 VAC input with proper line cord = Al
DC operation with addition of 14C DC Co
verter ® Dimensions: 13 in. wide, 5§%2 in. hig
10% in. deep * Weight: 23 Ibs.

O Swan

ELECTRONICS

A Subsidiary of Cubic Corporation




SWAN LINEAR AMPLIFIERS

Maximum Power...Maximum Quality...
Through Value Engineering

MARK Il 2000 WATT LINEAR

The Mark Il Amplifier provides your SSB, CW, or AM station the full legal power limit, with full
frequency coverage of the amateur bands 10-80 meters, and also MARS frequencies. All controls
are easily accessible on the front panel which allows you to tune the Mark Il quickly and accu-
rately.

The matching power supply is a separate unit which may be placed beside the Mark Il or, with
its 42 foot connecting cable, on the floor. Component quality is of the highest caliber. Silicon
rectifiers deliver 2500 volts DC in excess of 1.2 amperes. Computer grade electrolytic filters pro-

vide 40 mfd capacity

SPECIFICATIONS:
MARK Il LINEAR AMPLIFIER

e Two Eimac 3-500Z zero bias triodes in
grounded grid circuit * Conservative power
ratings: 2000 watts P.E.P. input, 1000 watts CW,
AM and RTTY input e Full frequency coverage
of amateur bands 10-80 meters plus MARS fre-
quencies * Wide range Pi network in output
tank circuit ® Drive requirements: 100 to 300
watts e Includes antenna changeover relay
e Ceramic insulation on all tuning capacitors
and RF switches ¢ Planetary vernier drives on
both plate and loading controls ® Low RPM,
high volume fan operates almost silently e Di-
mensions: 13 in. wide, 8 in. high, 14 in. deep
e Weight: 20 Ibs.

SPECIFICATIONS:

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

for excellent dynamic regulation.
Mark Il, complete with tubes and power supply

POWER SUPPLY SPECIFICATIONS:

¢ Input voltage may be either 117 or 230 volts
AC, 50-60 ~~ (230 VAC operation recom-
mended) ¢ Silicon rectifiers deliver 2500 volts
DC in excess of 1.2 amperes * Computer grade
electrolytic filter capacitors. 40 mfd net capac-
ity  Self-contained fan for cool, continuous
operation ®* Dimensions: 9 in. wide, 8 in. high,
14 in. deep * Weight: 35 Ibs.

MARK 6B 2000 WATT LINEAR

FOR 6 METERS

Essentially the same as the Mark Il, except that
it provides coverage of the six meter band
from 50-54 mc. Mark 6B, complete with tubes

and POWBT SUDDIY. . -.. ... .cbessesssan $599

MODEL 1200W

1200 WATT LINEAR AMPLIFIER,
10-80 METER COVERAGE WITH
SELF-CONTAINED AC POWER SUPPLY

We built this as a matching linear for the Swan
Cygnet 270B Transceiver, but with its low price,
the 1200W has gained great popularity on its '
own. Utilizing a grounded grid super-cathode
drive circuit, both efficiency and linearity are
exceptionally high 219

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

e Power rating: 1200 watts P.E.P. input, 700 watts CW input, 300 watts AM input ® Covers
10, 15, 20, 40 and 80 meters ® Four 6LQ6 tubes operating as grounded grid triodes ¢ Third

order distortion down approximately

30 db = Pi output tank for 50 or 75 ohm coaxial an-

tenna feed ¢ Computer grade electrolytic filter capacitors e Silicon diode rectifiers ® Com-

plete with interconnecting cables, ready to plug

into the 270B and operate, 117 volts, 50-60

~v input. Available on special order for 208-220-240 volts ® Dimensions: 52 in. high, 13 in.
wide, 11 in. deep * Weight: 25 Ibs. (Carrying handle included.)

Write for your 1972 Swan catalog today.

.SWAN

ELECTRONICS

A Subsidiary of Cubic Corporation




240 WATTS P.E.P. FOR VHF!

SWAN 250C SSB TRANSCEIVER FOR 6 METERS

SSB-CW-AM—240 WATTS P.E.P.

The world’s most popular SSB Transceiver for 6 Meters

The same deluxe features that have made Swan HF equipment so popular have been designed

into the 250C. Complete coverage from 50 to 54 mc with no crystals or extras to buy.

ow

there is practically no limit to the operating pleasure you can find in the 6 meter VHF band

when your transceiver is the Swan 250C........

250C SPECIFICATIONS:

* Frequency range: 50-54 mHz  Power rating:
240 watts P.E.P. input in SSB mode, 180 watts
CW input, 75 watts AM input ¢ Two 6146B
power output tubes ® Suppression: unwanted
sideband more than 40 db; carrier down more
than 50 db; third order distortion approximately
30 db * Receiver noise figure: better than 3 db
with two 6CW4 nuvistors in cascode ¢ Selec-
tivity: 2.8 kc at 6 db down, with 8 pole crystal
lattice filter at 10.9 mc ¢ Antenna matching:
wide range Pi network e Metering circuits:
S-meter on receive mode, P.A. Cathode Current

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

$429

and relative output in transmit mode ¢ 250 kc
crystal calibrator * Selectable upper and lower
sideband ¢ Solid state VFO, highest stability,
temperature and voltage regulated e Audio
passband: 300 to 3100 cycles in both transmit
and receive modes ¢ Receiver mode switch
provides AM reception ® Accessory sockets for
noise silencer, external VFO and VOX unit
Dimensions: 5% in. high, 13 in. wide, 11 in.
deep. * Net weight: 16 |bs.

ACCESSORIES:

Model 117XC AC power supply ......... $ 99
Model 14-117 DC power supply ......... $129
Model 210 External VFO ............... $ 99

MODEL TV-2C TRANSVERTER

240 WATT SSB RECEIVING AND TRANSMITTING
CONVERTER FOR 2 METERS

Designed to convert Swan transceivers for op-
eration on the 2 meter band. Requires just one
power supply for both the transceiver and
transmitter. Provides 240 watts of power for
working tropospheric and meteor scatter' DX

o S R Ky e 2 $329
Write for your 1972 Swan catalog today.
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SWAN HIGH PERFORMANCE
ULTI-BAND ANTENNAS

Swan has earned its high reputation in the ham
adio market by offering top quality equipment

ith maximum performance and reliability at
a most reasonable cost, backed up by the best - e
ustomer service in the industry. S Nl e~
he Swan antennas of course include these W = l
same factors. Our antenna products are the = ’
pest you can buy. The exclusive patented traps X |
sed in Swan antennas explain why they con- I |
sistently give superior performance. Ask any ) ;
am who is using a Swan antenna, or better il
et, check his signal on the air. ! |
pedance Match: Swan antennas are designed L -

or a near perfect match on each band with
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-
emely low transmission line losses.

ODEL 1040-V HIGH PERFORMANCE

RAP VERTICAL

or 10, 15, 20 and 40 meters with optional 75
eters add-on-Kkit.

odel 1040V .. .. ..o $49

bt bs| %

ST I

-
‘.ﬁ

SPECIFICATIONS: SWAN TRIBAND BEAMS

All Swan Multiband Antennas are rated for 2000 watls. and require

52 ohm coaxial feedline "Heavy duty models
Maximum Wind Wind Netl
Forward Frontto Boom Length Longest Turning wWind Load . Surface Weight
Gain Back Ratio and Diameter Element _F-'hmlus Survival 80 MPH Area Assembled Price
'TB-4H| 9db |24-26db | 24 x1%" | 2810 | 18 6 [ 100 MPH | 148 Ibs| Gsa. ft. | S4lbs. | $129.00
| Average
" TB-3H 8 db 20-22 db 16 x 1% 2B | 16 I 100 MPH I 110 lbs 1 4 sq. 1 44 |bs | $109.00
Average : |'
TB-3 7.5 db 20-22 db 14x1%" | 28°2° 14 11 80 MPH 1001bs | 38sg 1t Bibs. | § 9400
| Average
TB-2 5 db 16-18 db B x 1% 27 8 14'3 B0 MPH 60 lbs | 1.8 s8q M 18 1bs $ 79.00
l Average { |
L
TS MO COM onviave wain i aios vwas weis iveid $22.00
HIGH Q—MAXIMUM PERFORMANCE SUMBME COM ;oo avans ssvees sne $24.00
OBILE ANTENNAS OB CON . .cvcivaiocn svas rvnsvs $26.00
TOMBBICON ..oiesivvinvs sves sns sus $28.00
18 inch basesection ................. $ 8.50
NGLE BAND MODEL 35 36inchbasesection ................. $ 9.00
bp section, 5ft.whip ............... $12.00 48inchbasesection ................. $ 9.50

BAND MANUAL SWITCHING MODEL 45

overs 10, 15, 20, 40 and 75 meters with no coil changing. Gold plated contacts on the patented
rtical switch provide 5 stops for full coverage of the 75 meter phone band. 1000 watts P.E.P.

Y TR ooy ieas el vuiia e VDS SR S NRE DER SRR DUME VI SRS e HeR § il s i $69

BAND REMOTE CONTROL MODEL 55B

r most deluxe model for the band hopping operator. Control box under the dash permits in-
ant 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

BB EES P o iouia mocananens Bievioe e T BT A CHE TER Y A S S VR R A B e ke e $99
TRA KWIK-ON CONNECTORS for quick removal of Model 450r55 .. ................. $6
BlUXE BUMP I MOUNE . . L it i e e et et et ettt et e $24
i | @ Swan
rite for your 1972 Swan catalog today ELECTRONICS

A Subsidiary of Cubic Corporation




3 SR TRORIEEE . . . ci v dos i & e

600-T 600 watts
ISR TR .. . el s s amae $535

TRANSMITTER

500-CX 550 watts 10-80 meters .........
270B 260 watts 10-80 meters ......... $429

250-C

TRANSCEIVERS

160 400 watts 160 meters ........... $429
FM-2X 10 watts 2 meters (FM) ........ $259
MARK-II 2000 watts 10-80 meters ......... $599
1200 W 1200 watts 10-80 meters ......... $219

MARK 6B 2000 watts
VHF-150 240 watts 2 meters .............

ANTENNAS Tri-band Beams 10-15-20 meters

Trap Vertical 10-80 meters

L A e

Mobile Antennas Single and Multi-band

PLUS MANY ACCESSORY ITEMS

Please send me the 1972 Swan Catalog

Name

Call_

Address
N City
ELECTRONICS o

A Subsidiary of Cubic Corporation

State__

SWAN FACTORY EASTERN OFFICE
305 Airport Road P.O. Box 2288
Oceanside, CA 92054 Ocean, N.J. 07712
Phone: (714) 757-7525 Phone: (201) 531-4114
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Tenth Anniversary of
Amateur Space
Communications

DE(:E.H BER 12, 1971 will mark the tenth anniversary of amateur radio in space!
It was at 12:42 p.m. PST on that date in 1961 that the space era began for amateur

| radio, as a Thor-A gena rocket rose majestically from its Vandenberg, California launch

pad, carrying a ten pound Oscar satellite aboard as ballast.

This was to become the first in a series of successfully-launched satellites to be built
entirely by radio amateurs and other amateur space enthusiasts. Ten years and five
Oscar satellites later the dream of a few has become a reality for all amateur radio.

CQ is proud to have plaved a major role in the Oscar satellite program right from the
very beginning. It was, in fact, Don Stoner, Wo6TNS, writing in the April, 1959 issue of
C(Q who first raised the possibilities of an amateur satellite. It was also our own George
Jacobs, W 3ASK, working with the then newly formed Oscar Association who gave
initial publicity to the project and who helped create the interest and enthusiasm that
led to the successful launching of Oscar-1. George has played a similar role, through the
pages of CQ, for each of the subsequent Oscar satellites launched successfully.

In recognition of his contributions in the field of space communications, the Secre-
tary-General of the International Telecommunication Union invited W3ASK to pre-
pare an article on radio amateur satellites for inclusion in a special issue (May, 1971)
of the ITU Journal devoted entirely to space and published to mark the convening of
the W orld Conference on Space Telecommunications held earlier this yvear in Geneva.
Co-authored with Perry Klein, K3JTE, President of the Radio Amateur Satellite Corp.
(AMSAT ), the article is entitled Satellites In The Amateur Radio Service.

To mark the tenth anniversary of amateur radio in space, and because the article
captures the true flavor of amateur radio, the editors of C(Q are proud to re-print

Satellites In The Amateur Service on the following pages.

Satellites in the Amateur
Radio Service

BY GEORGE JACOBS,* W3ASK & DR. PERRY 1. KLEIN,* K3JTE

THE very nature of amateur radio is such
that right from its beginning more than 70
years ago, it has not only kept pace with the
development of other radio services, but it
has often been well in the vanguard.

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

*Space Communications Editor, CQ.
TPresident, Radio Amateur Satellite Corp., ¢c/0
Amsat, P.O. Box 27, Washington, D.C. 20044,

radio waves first to reach “across town,” then
to connect cities, to link countries, to bridge
oceans and to span the distance to the moon.
[t 1s not surprising, therefore, that the radio
amateur should also be among the first to
utilize space communications.

The successful launching of the first arti-
ficial earth satellite on October 4, 1957 fired
the enthusiasm of radio amateurs throughout
the world. Thousands of them dashed to their
23
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Finishing touches being made to OSCAR |, the first
in the series of amateur satellites. Launched suc-
cessfully on December 12, 1961, the 2-meter telem-
etry-beacon transmitter aboard the satellite re-
mained in operation for three weeks. Some 600
amateurs in 28 countries participated in tracking
the satellite, and in propagation and other scien-
tific studies.

receivers to listen to the 20 mc signal of
SPUTNIK-/. It was very shortly thereafter that
radio amateurs began to talk about construct-
ing satellites of their own!

Project OSCAR

To carry this dream to reality, a group of
radio amateurs, many of whom were profes-
sionally engaged as engineers and scientists
In the space technology field, banded together
in California during 1960 to form the Project
Oscar Association. OSCAR is an acronym for
Orbiting Satellites Carrying Amateur Radio.
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
contributions 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 first satellite in about a year’s time. The
amateur radio service entered the space age
on December 12, 1961, when the first
Oscar satellite was successfully launched as
24 o
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ballast aboard a huge United States space
vehicle. The satellite contained a simple 100
mw telemetry-beacon transmitter which oper-
ated continuously for about three weeks on
144,98 mc in the amateur 2-meter band. Dur-
ing this time, more than 5000 telemetry, bea-
con and tracking reports were received from
600 amateur radio stations located in 28
countries and on all continents, including
Antarctica. Considering that only a small por-
tion of the world’s radio amateurs were
equipped to receive 2-meter signals, this was
a remarkable initial response.

Amateur radio’s second satellite OSCAR-2
was launched on June 2, 1962. Almost identi-
cal to OsCARr-/, its telemetry-beacon trans-
mitter remained in continuous operation for
18 days on 144.99 mc. The response to the
second Oscar satellite was even greater than
the first. More than 6000 reception and track-
ing reports were received from 700 different
amateur stations throughout the world.

The first two OSCAR satellites were success-
ful in introducing radio amateurs to space
communications. Their telemetry-beacon sig-
nals provided useful propagation 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-3, amateur radio’s
first active communications satellite.

Designed and constructed entirely by radio
amateurs, the third satellite in the OSCAR
series was successfully placed into orbit by
the United States on March 9, 1965, again
provided at no cost since the satellite filled
extra space on a scheduled space vehicle
launch. The satellite’s 1 w. repeater received
amateur signals over a small segment of the
2-meter band, increased their strength, and
retransmitted them back to earth in another
segment of the same band, but over far great-
er distances than would have been possible
with the terrestrial stations alone.

Satellite History Made

OSCAR-3 made telecommunications history!
By being launched a month before EARLY
BIrRD, the first International Telecommunica-
tions Satellite Consortium (INTELSAT)
satellite, it holds the distinction of being the
world’s first free-access communications satel-
lite. As proof of this, 100 amateur stations in
16 countries communicated through the
OscaAr satellite during the two-week period
that it remained in operation. The list of rec-




ords established by OscAr-3 is longer than
space allows to be recorded here, but it pro-
vided the first direct communications 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 Union, Germany, Spain, France
and the United Kingdom also communicated
through the satellite. The Atlantic Ocean was
bridged at least twice through the satellite,
when station DL3YBA in Germany com-
municated with W/BU in the United States
and EA4AQ in Spain contacted W2AZL in
the United States.

On December 21, 1965 amateur radio’s
fourth satellite was launched. Called OSCAR-
4, it was designed as an active communica-
tions satellite with an up-link in the 144 mc,
or 2-meter band and a downlink in the 432
mc, or 70-centimeter band. While the 3 w.
repeater aboard the satellite functioned, the
desired orbit was not achieved, and only a
dozen or so two-way contacts were estab-
lished through the satellite. Nevertheless,
OscARrR-4 did establish at least one communi-
cation record, when on December 22, 1965

2GUN contacted station UP2ON, for the
first direct communication via satellite be-
tween the United States and the Soviet Union!

Australis-OSCAR

Demonstrating the world-wide nature of
this undertaking, the fifth satellite in the
amateur radio service was designed and con-
structed by students at Melbourne Univer-
sity in Australia, under the auspices of the
Wireless Institute of Australia. The satellite
was prepared and qualified for launch by the
Radio Amateur Satellite Corporation (AM-
SAT), a Washington, D.C. based internation-
al organization of radio amateurs having
members from at least 25 countries.!

The United States National Aeronautics
and space Administration (NASA) launched
the AUSTRALIS-OSCAR-5 (A0O-5) satellite on

IAMSAT wa formed in 1969 to continue the
work of Project OsSCAR. The purpose of AMSAT
1s to foster world-wide participation in amateur
space experiments, and, in so doing, 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 affili-
ated and receives support from the American
Radio Relay 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 Australia by students at Melbourne Uni-
versity (three of whom are shown), this was the
first 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
amateur satellite carried two telemetry-
beacon transmitters, one operating contin-
uously on 144.05 mc in the 2-meter band and
the other on command on 29.450 mc in the
amateur 10-meter band.

The satellite’s electronic system operated
for about a month and a half, and terminatec
with the depletion of the onboard chemica
batteries. Although it carried beacon trans-
mitters rather than a communications re-
peater, AO-5 provided an excellent oppor-
tunity to test several important concepts new
to satellites in the amateur service.

Perhaps most significant was the com-
mand-control system which made it possible
to turn the 10-meter transmitter op and off
from the ground on a regular, prearranged
schedule. This demonstrates that emissions
from amateur satellites can be controlled in
the event interference develops, thus greatly
enhancing the practicality of operating am-
ateur satellites in those bands shared between
the amateur and other services.
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The AO-5 mission was technologically
successful in several important respects. A
unique, but simple system consisting of a bar
magnet and eddy current damper helped sta-
bilize the satellite, and kept it aligned along
the magnetic field lines of the earth, much as
a compass aligns itself with the earth’s poles.
This kept satellite spin and subsequent signal
fading to a minimum. A seven channel audio
tone analog telemetry system constantly mon-
itored the satellite’s alignment, temperature,
and power supply performance. The system
was so designed that the data could be de-
coded simply with inexpensive equipment
usually found at amateur radio stations.

AQO-5 was the first amateur satellite to
transmit in the h.f. as well as v.h.f. range,
permitting propagation studies to be made at
two distinctly different frequency ranges. A
significant number of propagation anomolies
were reported, such as over-the-horizon and
antipodal reception and certain auroral
phenomena.

Another major success of the AO-5 mis-
sion was the interest and enthusiasm It gen-
erated throughout the world. Reception,
tracking and telemetry reports were received
from several hundred amateur radio stations
in at least 27 countries.

Future Amateur Satellites

Groups of radio amateurs on at least three
continents are actively engaged at present on
the design and construction of various sys-
tems and components for furture OSCAR
satellites, and plans are also under way for a
repeater which it is hoped some day may be
placed on the surface of the moon!

The OSCAR |V satellite undergoes final assembly

by some of its amateur builders. OSCAR IV re-

ceived signals on the 2-meter band and retrans-

mitted them on the 420 mc band after amplifi-
cation.
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A four-channel hard-limiting f.m. repeater
is being assembled in Australia by the same
group of amateurs responsible for the
AUSTRALIS-OscARr-5 satellite. This repeater
will receive and demodulate amateur signals
from a segment of the 144 mc or 2-meter
band, and remodulate and retransmit them in
a segment of the 432 mc or 70-centimeter
band, with a transmitter output of | w. per
channel.

A EURO-OSCAR repeater, a project initi-
ated under the auspices of Region | of the
International Amateur Radio Union (IARU)
is nearing completion in Germany. This will
be a 10 w. linear repeater with a bandwidth
of approximately 50 kc. It will be capable of
receiving signals in the amateur 70-centimeter
band, centered on a frequency of approxi-
mately 432.1 mc and relay them in the 2-
meter band, at a center frequency of approx-
imately 1459 mc. Since the 70-centimeter
band is shared between the amateur and
radio-location services, a pulse blanker has
been incorporated in the design to suppress
wide-band pulsed radar interference in the
up-link circuit. The repeater 1s designed for
use with single sideband, c.w., f.m. Teletype
and amateur television transmissions.

Another linear repeater is nearing com-
pletion in the United States. Being con-
structed by AMSAT, this 2 w. repeater will
have the capability of receiving signals in a
segment of the 2-meter band, centered on
145.9 mc and relay them in the l0O-meter
band, centered on approximately 29.5 mc.

In the United Kingdom a group of radio
amateurs are working on Project TRIDENT,
which has proposed to construct a 3 w. linear
repeater with an up-link in the 2-meter band
and a down-link in the 70-centimeter band.
Groups of amateurs in Australia and the
United States are also developing simplified
telemetry systems designed to send informa-
tion on satellite performance in teletype for-
mat, or directly in Morse code, to reduce the
effort required to decode such information
at amateur carth stations.

Other groups of radio amateurs around the
world are busy constructing solar recharge-
able power supplies, command-control sys-
tems, antennas, and the myriad of other cir-
cuitry and sub-systems required for the opera-
tion of communications satellites.

The next OscaRr satellite is expected to be
launched by early 1972, and will consist of
some of this equipment now under construc-




tion throughout the world.

Another somewhat ambitious space com-
munications project has been undertaken by
radio amateurs. Called Project Moonray
(from Moon amateur Relay), it is hoped that
a linear repeater designed and built by ama-
teurs may some day be placed into operation
and left on the surface of the moon. Tenta-
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.f. band allocated to the amateur
service.

Interference and Frequencies

The amateur service, perhaps more so than
any other radio service, 1s feeling the pinch
caused by the congestion in the h.f. bands.
Relative to other services, the number of sta-
tions operating per kilocycle in the amateur
bands is exceptionally high. To make efficient
operation possible under such conditions,
over the years the amateur service has con-
tinually exploited technical developments
stressing the use of narrow-band emission
techniques, reductions in receiver band-
widths, use of directional antennas and trans-
ferral of operation to the v.h.f. and u.h.f.
bands wherever this is technically possible.
This same philosophy is being carried for-
ward by radio amateurs 1n the space age.

Not a single case of harmful interference is
known to have been reported from the opera-
tion of the five amateur satellites launched to
date.

Future amateur satellites are planned that
will use each of the h.f. bands allocated to the
amateur service for propagation research and
for extending the use of these bands for com-
munications purposes during periods when
ionospheric conditions will not permit their
use by terrestrial stations. Each of the v.h.f.
bands will be used for communications,
tracking, telemetry and research. The u.h.f.
bands will be used mainly for communication
purposes and moon relay systems.

In each of the bands assigned exclusively
to the amateur service, radio amateurs will
continue their traditional policy of self-
imposing operator disciplinary measures to
avoid interference between the transmissions
of amateur satellites and terrestrial amateur
stations.

In each of the bands shared between the
amateur and other services, future amateur

satellites will contain command systems
which will enable control of spacecraft trans-
missions in the event that harmful interfer-
ence occurs or is likely to occur. They will
also contain blanking, filters and other cir-
cuitry to reduce the possibility of satellite
interference to and from other terrestrial
services.

Radio amateurs are confident, based on
their long history of handling interference
and the experienced gained from the first five
amateur satellites, that terrestrial stations in
the amateur and other services can operate
harmoniously with amateur satellites, on an
interference-free basis.

RBenefits From Amateur Satellites

The benefits derived from amateur satel-
lites go far beyond the amateur service itself.
Amateur radio, with the world as its class-
room, has always served as a successful train-
ing technique for the entire field of electron-
ics. Now, amateur satellites have extended
this classroom into space as well. What better
way is there to gain experience with space
communications than by participating active-
ly in it?

From the ranks of amateur radio over the
years have come large numbers of trained
technicians, operators and instructors. Many
of the world's leading telecommunication
engineers and officials trace their first interest
in their profession to participation in amateur
[Continued on page 871

Two-meter equipment used by Jesus Martin Cor-

dova, EA4AQ, to establish direct 2-way communi-

cations between Spain and the U.S. through OS-
CAR Ill during March 1965.
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The Motorola
80D on 220 mc F.M.

Part lll—Antennas
BY BYRON H. KRETZMAN,* W2]JTP

PhRT I of this series of three articles about
f.m. operation on the 220 to 225 mc band
described the modification of a high-band 30-
watt transmitter from the Motorola -80D
equipment. Part 11 detailed the conversion of
the high-band “G™ receiver strip to 220/225
f.m. Now we will describe two easy-to-build
vertically polarized 220/225 antennas suit-
able for general operation on this band.

Why Vertical

Remembering the history of f.m. on 6 and
2 meters, it follows that vertical polarization
1S a must for general operation on 220-225
mc. (We are not talking about the use of
220/225 for point-to-point control links for
repeaters.) This is logical, for the same reas-
ons that operation on the high end of the 220
/225 band is suggested; that is, the fact that
most a.m. and DX operators are on the low
end, and they are using horizontal antennas.
For general f.m. operation, considering the
lack of crowding on the high end, omni-
directional vertical antennas are more prac-
tical. Furthermore, they are real easy to build:
and, looking to the future, mobile 220/225
f.m. with a vertical antenna on the car is like-
wise logical. The trump card, winning for
vertical polarization, 1s that TV antennas are
horizontal. When we use vertical antennas
the possibility of TVI is greatly reduced. It
works the other way around, too. Image inter-
ference from TV stations to our receivers is
drastically reduced when our antenna 1s
vertical.

The Ground Plane

Construction of a ground plane antenna
for the 220-225 mc band is is simplicity, itself.
The photograph should be sufficient; how-
ever, fig. 1 details an L-shaped mounting
bracket. A coax chassis connector, an SO-
239, 1s mounted on the bracket which can

*431 Woodbury Road, Huntington, N.Y.
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fasten to a length of TV mast via the two
U-bolts shown. The length in inches of the
quarter wavelength radials and the vertical
radiator is figured by dividing 2770 by the
operating frequency in mc. For 224.95 mc this
comes out to 1274”. The material used was
#18 copperweld electric fence wire. Put a
small loop on each end to prevent injury to
anyone while handling. The four radials are
fastened under the four screws that mount
the connector to the bracket. The radials
should be bent down at roughly a 45 degree
angle. A UG-106/U hood was used under-
neath to mate the coax to the connector.
The vertical radiator was soldered into a
pin plug, one of two removed from the -80D
dynamotor. The cap from a PL-259 can be
used with a short length of plastic tubing to
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Fig. 1—Ground plane mounting bracket, mechani-
cal details.




The ground plane antenna for 224.95 mc f.m.

Drooping the radials reduced the v.s.w.r. to 1.1 to

1 at the design frequency. No other special
matching was needed.

fit around the pin plug after it is inserted into
the SO-239. The whole connector, both the
top and inside the hood underneath, should

be filled with silicone compound, such as
Amphenol 53-307 or Motorola 11T834678.
The 1dea 1s to keep out water.
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Fig. 2—Franklin antenna, or three half waves in
phase.

A Gain Antenna

Gain in an omnidirectional antenna 1s 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
effective. Figure 2 shows three half wave ele-
ments stacked in this configuration. 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 the
antenna, kind of hard to do. Such a structure
is inherently fragile, too.

There is a better way to build this type of
gain antenna, keeping the three half waves in
phase for a gain in the order of 4 db. The
Harris development! of the Franklin antenna
neatly solves the electrical problem of feed-
ing this array in the center by using coaxial
cable for the lower half since coax can be
readily formed into folded stubs. Figure 3
diagrams this antenna for 224.95 mc. (The
lengths are figured from the ARRL Hand-
book formula where a half wavelength in
inches is equal to 5540 divided by the fre-
quency in mc.)

The top half of our 224.95 mc gain an-
tenna is shown thinner than the bottom half
only for the sake of clarity; both halves are
made from RG-58/U. A piece of close-
woven copper braid was used as a decoupling
sleeve. (No ground radials are necessary with
this antenna.) The braid was soldered to the

1Harris, E. F., “UHF Mobile Antenna,” Elec-
tronics, May 1953, P. 181.
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Fig. 3—220/225 mc gain antenna details.
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lhe 220/225 gain antenna in the air. Its length is

7 feet plus 18" for the aluminum mounting pipe.

Note the absence of ground plane radials—none
are needed.

coax at the point labeled connect in fig. 3. At
first we simply ran the braid over the outer
vinyl covering of the RG-58/U. A gradual
ncrease in v.s.w.r. was traced to heating at
the insulated end of the decoupling sleeve.
I'he solution was to strip off the vinyl outer
covering of the RG-58/U at the sleeve posi-
tion and substitute a short piece of teflon
tubing for the required insulation.

Construction of the Gain Antenna

Commercial gain antennas of this type arc
usually enclosed within the protective cover-
ing of a fiberglas tube. This material is some-
times available, in the form of fish 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. This can be obtained from plumbing
suppliers, or Montgomery-Ward and Sears-
Roebuck, for around one or two dollars for a
ten foot length. We used the standard 3/4”
(ID) pipe size, also purchasing the special
cleaner and PVC cement used to mate this
kind of pipe.

We cut a seven foot length of the 3/4”
PVC pipe and cemented it into a PVC adapt-
or to a 3/4” female pipe thread. This permits
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the antenna to be mounted on the end of a
short piece of standard metal pipe. Alumi-
num thick-walled pipe or conduit i1s recom-
mended since it i1s much lighter than iron
pipe, and it doesn’t rust. A piece of lacing
twine was used to anchor the top of the an-
tenna to a PVC plug at the top, cementing in
the plug.

Y ou can make a really waterproof assembly
by pouring into the pipe (after the antenna 1s
in, of course!) expandable polyurethane
foam. Be sure that the bottom end 1s plugged
with caulking compound, otherwise the solu-
tion will run right out before foaming. Poly-
urethane foam in liquid form, which must
be mixed, 1s available in most well stocked
hobby stores as it is used frequently in model
airplane building.

While the gain antenna itself is made from
RG-58/U, it not recommended that RG-
58/U be used for the transmission line run.
Reason? RG-58/U loss 1s about 6.5 db per
100 feet at 225 mc. RG-8/U has a loss of a
little over 3 db at this frequency. And there
are several varieties of a foam dielectric
“RG-8" available. These have even less loss
than the RG-8/U. In particular we suggest
using the type T4-50 made by Times Wire
and Cable. Be sure to use the silicone com-
pound previously mentioned in the connector
at the bottom of the antenna when you go to
the better transmission line. And, of course,
tape this connector junction with a good all-
weather vinyl electrical tape such as the
Scotch # 88T. =

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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The matchless Hy-Gain/Galaxy GT-550A Trans-
ceiver. Treasured by Ham operators throughout
the world as a true precision instrument. Unriv-
aled for performance, operating flexibility and
dependability in mobile or fixed operation.

This is equipment for the truly discriminating
operator. Rugged, no-nonsense good looks. Hard-
working, high performance guts. And the high-
est power output you can lay your hands on...
550 watts.

Better drop a few hints. For complete information
on the Hy-Gain/Galaxy GT-550A Transceiver
and matching accessories have the XYL write:

HY-GAIN ELECTRONICS CORPORATION

P. O. Box 5407-FL < Lincoln, Nebraska 68501
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The Heath IM-105 V.O.M.

BY WILFRED M. SCHERER,* W2AEF

BESIDES being a

handy and accurate
piece of test gear for
a wide variety of ap-
plications, the Heath
Model IM-105 v.o.m.
incorporates a num-
ber of unusual fea-
tures that should
make it of special
interest.

The instrument employs a ruggedized

American-made Weston meter that has a
taut-band movement. The meter is thus less
susceptible to shock damage and it has low
friction that eliminates sticky operation and
provides excellent repeatability of readings.
It also has fine linearity, while good resolu-
tion is obtained by means of a large size meter
scale with a 95-degree viewing area.

The meter is protected against overload
damage by the installation of back-to-back
diodes shunted across it plus an in-line fuse
at the main-input jack. The fuse also offers
a measure of protection to the other com-
ponents. It is removable from the front of the
panel.

The instrument is contained in a high im-
pact-strength Lexan case. This material is a
form of plastic that has some “give” to it,
making it less subject to breakage or cracking
than with older type instruments built into a
“molded-mud” type of case. The carrying
handle may be retracted into the case, and
thus be kept out of the way for convenient
storage of the unit.

The IM-105 1s a 20,000 ohms-per-volt job
on the d.c.-voltage ranges for which the basic
accuracy is =3% of full-scale; and 5000
ohms-per-volt on the a.c.-voltage ranges with
an accuracy of 4% . The d.c.- and a.c.-volt-
age ranges are 0-2.5, 10, 50, 250, 500, 1000
and 5000 volts. There is an additional d.c.
range of 0-0.25 volts. A polarity-reversing
switch is included for d.c. operation. On a.c.
the input capacitance is rated at less than 20

“*Technical Director, CQ.
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mmf, while the frequency response (from a
low-impedance source) is rated 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 isolation at
circuits 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 ma and 0-10 a., all with %=3%
F.S. accuracy.

A different v.o.m. setup involves the re-
sistance ranges of which there are five instead
of the customary three. These are X 1, X 10,
X 100, X 1000 and X 10,000 with a center-
scale factor of near 20. This provides con-
veniently obtainable readings at intermediate
values that are 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-
tive of the meter linearity.

Metal-film resistors with a one-percent
tolerance are employed and overall accuracy
is maintained over a wide temperature range
with compensation by a thermistor.

Construction

The uniqueness of the IM-105 is carried
on to its method of construction. The meter

Closeup view of the panel for the IM-105. The

meter is off or inoperative when the selector knob

is set at one of the four positions between the
function ranges.




Meter scale used in the Heath IM-105 V.O.M.

movement, the meter scale and the front
panel are built right into the instrument case
and thus are supplied as one integral unit.
The circuit components are otherwise as-
sembled by the customer on two printed-
circuit boards which are held parallel to each
other by metal supports that serve as inter-
connections between the boards. Some of
these supports are hollowed at one end where
they are accessible at the front panel where
they act as input jacks for some functions.
Similar jack-type posts extend from the front
board to the panel for other functions. One
of these, the jack for the positive test lead,
holds an in-line fuse. This element may be
screwed out using one end of a knurled
thumb-screw that holds the rear cover for
the case. This 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. Only the one
locking screw need be loosened.

The OHMS-ADJUST control is a thumbwheel
type which along with the polarity-reversing
switch mounts on the front circuit board and
projects through the panel. Switch-deck term-
inals are soldered directly to the 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 are part of
the panel assembly on the case and when the
sub-assembly comprised of the circuit boards

1s installed in the case, the shaft from the
switch knob slhides through the movable
wafers of the switch decks. The only extra
wiring needed goes to clips for the batteries
that slide into recessed compartments in the
case. A |.5-volt D cell and a 15-volt (NEDA
#208) battery are required.! The unit can be
assembled in 3-4 hours. The size of the instru-

[Continued 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 as input jacks
at the panel are along the bottom edge and at
the four corners of the front circuit board. The
parts dangling from the wire leads at the left are
the clips for the 15-volt battery, all of which slide
into the compartment at the upper right.
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A UOUARTER

Rigs for every use . .
for every pocketbook!

HIGH POWER

STANDARD 851SH

. 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 —— 8"hx3"wx 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

i

And many more from Dycomm/Kenwood/Tempo/Antenna Specialists

Make ERICKSON your headquarters for all your FM needs .

ERICKSON COMMUNICATIONS
4635 N. Ravenswood Ave., Chicago, Ill. 60640 (312) 334-3200

SEND QSL FOR COMPLETE SPECIFICATIONS.
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Sideband With
The Ranger

BY FRED BROWN,* W6HPH

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

MORE Viking Rangers were sold than 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 still makes a first-rate all-band c.w. trans-
mitter; but to show up on our phone bands
with Ancient Modulation in these days of uni-
versal s.s.b. would be tantamount to driving
down S5th Avenue with a horse-and-buggy.
Here are the details of a simple no-holes
(almost) modification that 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 D.S.B.?

Before you turn up your nose at d.s.b. con-
sider some of the advantages:

. The main advantage, of course, is sim-
plicity. Conversion of an existing a.m. rig to
s.s.b. is almost as hard as building an s.s.b.
rig from scratch, whereas conversion to d.s.b.
usually involves only minor circuit changes.

2. At the receiver end, d.s.b. is indistin-
guishable from s.s.b. unless the operator
switches to the other sideband. More than
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 experts claim that d.s.b. is
ctually superior to s.s.b. in communication
ffectiveness. See, for instance, the very
cholarly paper by John Costas in the /IRE
roceedings.!

4. The criticism usually made of d.s.b. is
hat it takes up twice as much spectrum as
.8.b. This 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.

distortion products which are typically down
only 25 to 35 db below the desired sideband.
Distortion products of a somewhat over-
driven 2 kw “linear” are not many db below
the level of a low-power d.s.b. signal.

5. The 3 db of power lost in the unused
sideband can more than be made up by the
use of speech clipping which works with
d.s.b. but not s.s.b. With d.s.b. the receiving
operator also has the advantage of selecting
whichever sideband is most readable at a
given moment—an enormous advantage in
QRM, or in cases of 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. final. The v.f.o.
and driver circuits can remain unchanged. A
simplified balanced modulator circuit, of the
type suitable for use as a d.s.b. final is shown
in fig. 1. Two tetrodes are needed, the grids
are driven with push-pull r.f., and the plates
are connected in parallel. The screen grids
must then be driven by push-pull audio mod-
ulating voltage, unlike plate-modulated a.m.,

Audio

Fig. 1—Simplified circuit of a dual-tetrode bal-

anced modulator. Used as a final amplifier both

tubes operate class-C and can produce higher

peak efficiency than can be obtained from a linear
amplifier.
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Fig. 2—Partial schematic of the modified Viking Ranger showing the changes made for d.s.b.
operation. Those components with part numbers greater than 100 are new; other part numbers
correspond to those in the Ranger manual.

Ci01—Small two-gang 100 mmf per section
variable. Jackson Bros. type 02 5250/2/100
pf.
C|u3—500 mmf 300 v.
C|u4—‘25 mf 100 v.
Ci05—-001 mf 300 v.

cln‘—+004 mf 1500 V.

Clw—.OUS mf 1500 V.

C10s—.0013 mf 500 v.

C]ng, C'| “]—39 mIﬂf + 5% 500 v,

Lig1 — .55 h. (1 Henry choke with increased
air-gap).

only a small amount of audio power is
required.

In the case of the Ranger the final is a
single 6146, If we substitute two 6146’s,
lashed up as a balanced modulator, we will
have d.s.b. Since only a small amount of
audio is required we can throw out part of
the original modulator, and thus save enough
heater and B+ power to run the additional
6146. The original final plate circuit 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.
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A source of push-pull r.f. drive for the bal-
anced modulator control grids is not quite
so easy, however. The original exciter de
livered 160 through 10 meter single-ende
drive to the 6146 final. This had to be con
verted to push-pull drive without drasticall
modifying the original bandswitching ar
rangement of the Ranger exciter circuits. I
looked like a real sticky problem and I firs
tried the classical approach of transforme
coupling. Many different types 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 1




| through 10 or even 80 through 10.

Finally I tried making the 6146 grid tank
. (or buffer plate tank) into a balanced tuned
circuit by simply substituting a split-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 tuning
| capacitor which replaces the original 50 mmf
“buffer tuning” (C7 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, 512 Broadway, New York,
IN'Y' 10012 for $5.75 postpaid. Order part
number 02 5250/2/100 pf.

Bias and Power Supplies

Originally the final amplifier was protected
by a 6AQS5 clamp tube. Since the clamp tube
circuitry was not compatible with a balanced-
modulator final it was necessary to substitute
protective grid bias for the 6146’s. The
Ranger that I converted was an early model
[which did not have the negative bias supply
of the later Ranger I's and II's. If you have a
later model Ranger you can probably use
the built-in 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 73,

the original modulator driver transformer, as
the power transformer; it works fine at 60
ycles. The NE-2 neon lamp provides regula-
tion and carries the 6146 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 SR4 and 6 AXS
ctifiers 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 cabinet.
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

supported 12" above the chassis. The two-gang
Jackson Bros. tuning capacitor is at the right.

substituting a balanced modulator for the
original final. On c.w. one of the 6146
cathodes is disconnected from ground by
SWiB, 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 clip-
ping occurs.

The original 12AX7 speech amplifier tube
1s 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, ., C,,,, and
Cios, (f1g. 2).

One of the original 1614 modulator tubes
(7027 in the Ranger II), cathode biased, is
used as a class-A modulator for the 6146
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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sharp cut-off above 3000 cycles is needed on
the output of the 1614 clipper-modulator to
limit the bandwidth of the transmitted signal.
This filter is made up of Cios, Cro7, Cio0s, and
Lio in fig. 2. Inductor Lim can be made from
a small 1 Henry or 1/2 Henry choke by in-
creasing the air-gap to reduce the inductance.
This choke should have a fairly good Q: mine
had a Q of 13 at 1000 cycles.

Overall audio frequency response as mea-
sured from the microphone input to the bal-
anced modulator screen grids is shown in fig.
3. Be sure your high frequency cut off is at
least as good as fig. 3 because it is this re-
sponse that determines the bandwidth of the
transmitted signal.

R.F. Circuit Changes

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

While waiting for delivery of this part you
can remove the clamp tube circuitry and sub-
stitute protective bias for the 6146 final. You
will also need to regulate the screen grid volt-
age of the 6146 for c.w. operation. When
these changes have been made check out the
transmitter to make sure it works as well as
before on both a.m. and c.w. It’s a good 1dea
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 capacitor for
C, ., you can proceed with the major changes.
Remove the 6146 socket, the BUFFER TUNING
capacitor, and the aluminum shield that
covers part of the bandswitch underneath the
chassis. This shield does not seem to be neces-
sary and was permanently omitted in my rig.
Save the high-voltage capacitors, Ci7 and Cis,
and the r.f. ChﬂkE, Lio.

The new BUFFER TUNING capacitor, Cini,
is mounted 12" back from the rear apron at
a point where the shaft will be lined up with
the BUFFER TUNING knob on the front panel.
A 3/8" clearance hole for the shaft must be
drilled in the large shield plate located near
the middle of the chassis. The original shaft
extension is too short for use with the Jackson
Bros. capacitor; it should be replaced with a
quarter-inch shaft 8.8” long.

Capacitor Cio1 1s mounted on its side with
the rotor plates opening out toward the power
transformer. Probably the easiest way to
mount the capacitor is to solder an L-shaped
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Fig. 3—Measured audio frequency response of the
modifed Ranger.

bracket to the rear of the frame which in turn
can be bolted to the chassis. Connections are
made to the stator terminals on both “sides”
(top and bottom): the 6146 grids connect to
the top terminals. One of the lower terminals
will be accessible through the hole that form-
erly carried the 6146 socket. A 1/2" clear-
ance hole should be drilled in the chassis di-
rectly below the other stator terminal so that
connections can be made to it.

The two 6146 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-
ported 12" above the chassis by metal
spacers. All wiring is done on the sockets be-
fore the plate is mounted in place as the
socket terminals are not easily accessible
afterward.

The only changes made on the plate side
of the final is to substitute two identical para-
sitic suppressors, Z1 and Z2, for the original
one (Lo in the Ranger manual). These are 8
turns of #22 wire wound around a 36 ohm,
| watt resistor,

Switching

The original OPERATE or function switch
(SW3) can 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 OFF position, as it is in the
Ranger manual. When working on the switch
you will be looking at it from the rear and
everything will be reversed from fig. 2; it
will be necessary to count the terminals
counter-clockwise instead of clock-wise. No-
tice that in the c.w. position one 6146 cath-
ode as well as the 1614 cathode is removed




from ground and the other 6146 screen grid is
connected to +210 volts.

Rewiring of the OPERATE switch is a bit
complicated and a thorough ohmeter check
should be made on all associated circuits with
the switch in each position before power is
applied to the transmitter.

In my Ranger there was a rivet connection
between the two sections of SW3A which
placed B4+ on one 6146 control grid in one
position of the bandswitch. This was cor-
rected by bending the offending switch con-
| tacts away from the wiper blade.

Ranger Il

Offhand I would say the bandswitching ar-
rangement of the Ranger II would rule out a
| simple conversion to give 160 through 6
meter d.s.b. You can discard the 5763
doubler and convert the Ranger Il as I did

this Ranger I to cover 160 through 10. Or
| you could easily have d.s.b. on six meters

only, although you may find the v.f.o. sta-
bility to be a bit marginal for six meter side-
band operation.

Testing

With all wiring completed it would be wise
to make as many ohmeter checks as possible
before applying power. In particular make
sure the plate supplies are not shorted on any
positions of the OPERATE switch, and that
there is no B+ on L¢ in any position of the
bandswitch. You can also check Ls with a
grid-dip oscillator for resonance at the ap-
propriate frequency on each bandswitch posi-
tion.

The next step would be to remove both
rectifier tubes and apply power. Make sure
all filaments are lit and that the 6146 control
grids have proper negative bias.

If everything checks okay the 6AXS rec-
tifier can be plugged in and the exciter part
of the transmitter checked out. Notice that
an extra .01 mf d.c. blocking capacitor is
included in the balanced modulator grid cir-
cuit so the two 6146 grids will be d.c. 1solated
from each other. This makes it possible to
check for grid drive balance by measuring
the d.c. voltage across each grid resistor. The
two voltages should be equal within 10% on
all bands. I found that the positions of the
two shunt capacitors, Cioo and Ciio, were
important in balancing the grid drive. The
best position for Cioo was close to the band-
switch, as it is drawn in fig. 2, and Cuno

Viewed from the front, the d.s.b. modified Ranger
appear completely unchanged.

wanted to be close to Cio1. You may find that
slightly unequal values for these two capaci-
tors will be needed to properly balance the
drive.

[f everything 1s working well in the exciter
circuits you can plug in the SR4 rectifier and
check the complete transmitter on both phone
and c.w. A 100 watt light bulb makes a good
dummy load for these tests, it should light
brightly on c.w. and somewhat less brightly
when whistling into the microphone on d.s.b.
If 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

Tune-up procedure is essentially as it al-
ways was. Whether operating phone or c.w.
it 1s handy to turn the mode switch to PHONE
and tune the BUFFER for maximum grid cur-
rent since plate current will be essentially zero
in the PHONE position. The final is best tuned
and loaded with the operate switch in the
c.w. position and the key depressed. When
working a number of different bands it's
handy to keep a table showing the approxi-
mate settings for the BUFFER TUNING, FINAL
TUNING and COUPLING controls on each band.

This Ranger has been used on both d.s.b.
and c.w. for a number of years with good
results. Recently 1 acquired a certain very
popular 260 watt s.s.b. transceiver and set it
up along side the Ranger with a coaxial relay
for rapid switching between the two rigs.
Comparison reports indicated very little dif-
ference as to either signal strength or quality.
The lack of low-frequency audio response in
the Ranger was sometimes mentioned but was
always considered to be of “good communi-
cations quality.” v
39
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BY GLEN E. ZOOK,* K9STH/5

ECEMBER brings forth Christmas, the end of
the first year of the FM CoLUMN, and contest

fever. The first item happens every year, and the
kids enjoy it (kids from O to 100+, that i1s). The
second item is the end of the first year, and, we
hope, just the beginning. The third item, contest
fever, strikes many amateurs all year long. How-
ever, the winter months make for more contests,
especially those on v.h.f. These contests will be
the subject of the monthly tirade.

Contests are a lot 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 fine print of con-
test rules. Most v.h.f. contests specifically rule-
out any contacts made with one or both parties
using a repeater. There are few methods which
will lose friends faster than calling CQ Contest
on a local repeater. Not only will you lose
friends, but your contacts will not count anyway.

*818 Brentwood Lane, Richardson, Texas 75080.

The Sensicon "A" receiver looks the same before

and after modification to 220 mc. This particular

receiver hears 0.45 microvolts at 220.5 mc and

rejects spurs 65 db or more. For the eagle-eyed,

the cover had not been installed on the xtal oven
when the photo was taken.
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The reasoning for prohibiting contest QSO’s on
a repeater are many, including the nusiance
factor. F.m. in general, and repeaters in particu-
lar, represents a “party-line” type of network.
The use of the local repeater to run up a large
contest score is not only selfish in terms of fre- |
quency tie-up, but 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. with
m.c.w. on a repeater to try and get more points
than just for a simple QSO. Since the limiters in
the repeater receiver took out almost all the a.m.
signal, you can imagine what the frequency
sounded like for about five hours. And, all was
for nothing, for the repeater QSO’s were specifi-
cally prohibited by the contest rules.

Since contests using repeaters are prohibited,
lets go one step further, and keep contest QSO’s
off the local f.m. frequencies. Not only not work
contests on the repeater, but not direct on that
or any other highly populated f.m. 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 fre-
quency. Things would not be so bad if receivers
were tunable, but crystal controlled receivers are
one of the drawing cards of f.m. Don’'t cause bad
feelings and long term repercussions for a few
contest points. Work the contests, but not on
146.34, 146.94, 146.76, 146.82, 52.525, 449.1, or
any other highly populated f.m. frequency.
Enough of that for now,

220 MC Plan

[ am going to stick my neck out a ways with
a proposed 220 mc f.m. plan. Since Docket
18803 had not been acted upon at the time of
this writing, it may throw cold water on the sug-
gestions before they actually appear in print.
However, there is a definite need to really get
something going for a national 220 mc plan. The
ARRL Handbook recommends 40 kc channel
spacing starting at 220.020 mc. This is being fol- |
lowed somewhat on the West Coast. 220 mc 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 mc has
kindled a desire by some f.m. amateurs to get on
the 220 mc band, W2JTP is doing his part with
modifications of the Motorola “A" transmitter
from 150 mc to 220 mc, and the Motorola “G"
receiver from 150 mc to 220 mc in a series of
articles which began in the October issue of CQ.
The “Technical Talk™ in this column this month
will cover the Motorola Sensicon “A” and “G"
transmitter. Thus, information on getting up on|
220 mc i1s becoming available.

The EIA Class E plan has some merit in terms
of frequency spacings. That plan called for 25 k¢
channel spacings and narrowband (%= 5 kc devi-




Group shot of the members presenf at the first meet.ing of the-_lupﬁnese “Z'" or F.M. Club. About 100

m . = " A,

persons from JA1 and JA3 attended the meeting at Lake Hamana in JA2 land.

ation) f.m. By doing a little borrowing from
the EIA a workable 220 mc band plan can be
worked out for f.m. operation. On 2 meters 600
kc was originally picked for repeater input/out-
put spacing because this represented the usual
3 db points for splitting transmitter from one
frequency to another. Many amateurs have split
around 1 mc between transmit frequencies with
the obsolete commercial gear, but that is usu-
ally just as far as one can go, and power output
is often down when split that far. Since most
early 220 mc f.m. equipment is going to be mod-
ified from the commercial highband equipment,
standards similar to those on 2 meters should
work out fine. A split of 600 kc at 147 mc is
about the same percentage as a split of 900 k¢
at 220 mc. So, 900 kc i1s a place to start for
repeater input/output spacing. But, why not
make things a little simpler and use 1 mc spac-
ing. The percentage split i1s not that much
greater, and it sure makes remembering fre-
quencies a lot easier.

Now, let's look at channel spacing. The pres-
ent commercial channels are spaced 30 kc on
highband, with provision for 15 kc¢ spacing
which are being assigned in many areas at the
present time). The commercial standards now
call for 25 kc channel spacing on the 450 mc
band, which have replaced the 50 kc channels
from wideband days. 25 kc narrowband chan-
nels make for easy steps and give some room
for the transmitter frequency tolerances. The
40 kc channel spacing with wideband would
mean 20 k¢ spacing with narrowband, which is a
little too close for many units which will be
moved up from highband. These should be able
to hold the 25 kc channels, and would do fine
with 50 kc channels.

Finally, the f.m. operator must recognize the
needs of other modes on 220 mc. Fortunately,
most serious DX work known to the author is
on the low end. This includes c.w., a.m., and
s.s.b.

So, you ask, what is this grand and glorious
proposition? Well, to use 50 kc channel spacing

with wideband or, preferably narrowband, to
start with, and going to the 25 kc channel spac-
ing when activity requires closer channel spac-
ing. Use 1 mc input/output spacing between
repeater transmitter and receiver with input on
the low side. As can be seen, this is a mixture of
present two meter usage and the EIA 220 mc
plan. The full picture 1s as follows:
220.0—220.5 m¢ a.m.,c.w,, s.s.b,, etc.
220.5—221.475 Primary f.m. Repeater

Inputs
221.5—222 475 Primary f.m. Depeater
outputs/simplex
222.5—223.475 Secondary f.m. Repeater
inputs

Secondary f.m. Repeater

outputs/simplex

224 .5—225.0 Control Links.

Channel spacing 50 kc with provision for
25 Kkc.

Wideband with trend towards narrowband.

Of course any local simplex, repeaters, or con-
trol links should take priority over any new re-
peater setup.

Technical Talk

The original plan for the December Technical
Talk was for the addition of frequencies to ob-
solete commercial f.m. units. However, the as-
semblies have not arrived as of this writing.
Thus, in keeping with the 220 mc activity the
conversion of the Motorola “G” transmitter and
Sensicon “A" receiver will be covered. Both
units may be modified in less than one hour
each. The Sensicon “A™ receiver is popular for
use in many 2 meter receivers and was used in
the 80D and 140D mobile units as well as base
stations. It is the one using five or six loaded
cavities in the receiver front-end, The “G” trans-
mitter has several variations, and was used In
the 25 and 10 watt output “Twin-V"” units of
T43GGV fame and in the later “T-Power™ units
of U43GGT fame.

The receiver modification consists only of

shortening the cavities. All other circuitry re-
L
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Copper Tubing Slug

Washer ( Soldered To Tubing )

Spot Solder Here To Center

Mates With Threads in Cavity

Fig. 1—All cavities in the Sensicon “A" are modi-
fied by the insertion of copper tuning slugs. See
text for details. Modified cavities tune with top
of assembly about 1" below the top of the cavity.

mains the same. The cavities in the receiver are
tuned by an assembly which is about two inches
long and travels up and down inside the basic
receiver cavity. This assembly physically short-
ens the cavity when it is screwed towards the
bottom of the cavity. The cavity itself has a ca-
pacitor built into the base and a center pin which
runs up into the tuning assembly. These cavities
are used in the r.f. amplifier stages and as the
final multiplier tuning circuit for the Ist oscil-
lator/ multiplier chain.

All cavities are shortened by the addition of a
slug approximately 1% inches long into the
movable assembly portion of the cavity. This
slug is made from copper tubing. The tubing
used in the modification of two receivers by the
author has an outside diameter of ¥2 inch and
an inside diameter of 3 inch. However, it is
possible for the inside diameter of some receiver
tuning assemblies to be a slight bit smaller, so
take along one of the assemblies when buying
the tubing. A # 10 flat washer (cadmium plated)
was soldered to one end of the piece of tubing.
The entire slug was then inserted into the assem-
bly. using care not to distort the center connec-
tion (see fig. 1) of the assembly. After the slug
was inserted all the way to the end (sealed end)
of the assembly it is spot soldered to the center
connection taking care not to get any into the

| i---
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A few of the mobile units at the “Z"” meeting at
Lake Hamana in Japan.
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hollow portion of the center connection. This re-
sults in an effective length of about %2 inch from
the open end of the assembly to the effective
electrical end. The assembly is then returned to
the cavity and screwed into place taking care to
make sure the center connection of the assem-
bly mates with the center pin of the cavity. All
cavities are treated the same.

Originally it was feared that the oscillator cir-
cuit would have to be modified to get suffi-
cient injection. The original oscillator/ multiplier
chain in the Sensicon “A” uses crystals in the
30 mc range and multiplies by five. In the modi-
fied receiver the multiplication is times seven and
crystals remain in the same range with no mod-
ification to the oscillator/ multiplier circuitry ex-
cept for the shortening of the final cavity.

The crystal should be calculated using the fol-
lowing formula:

Fc — 5.3 mc¢
7

Where Fx — crystal frequency and Fc¢ = car-
rier frequency.

Tuneup is exactly the same as when tuning on
the highband commercial frequencies. The cav-
ities tuned about 1 inch down from the top of
the cavity to the top of the moving assembly.
The injection was quite sufficient and both re-
ceivers exceeded original highband specifications
for sensitivity and spurious responses. The orig-
inal 20 db quieting sensitivity for a highband
Sensicon “A" is 0.6 microvolts. The first receiver
had a 20 db point of 0.45 microvolts and the
second 0.5 microvolts. A bit of cheating was
used on the first receiver, for it was completely
retubed. The second only had a bad 6AKS in the
r.f. amplifier stage replaced. The maximum spuri-
ous response was the 1st oscillator image 11 mc
down in frequency from the desired carrier fre-
guency. It was about 65 db down in both receiv-
ers. Not bad at all. By the way, a variable speed
reversable hand drill with a screwdriver blade
will help when running the cavity assemblies in
and out. One's hand gets very tired of turning
a hand screwdriver.

Other materials besides the copper tubing
slugs were originally tried including wadded-up
aluminum foil. Fach worked to a degree, but
not near as well as the copper slug. Besides, if
at a later date one wished to use the receiver on
two meters. the slug can be removed fairly
easily.

Now. for the transmitter. The “G” transmitter
originally uses a 2E26 double-driver into a 6146
final amplifier. The 6146 becomes quite hard to
tame at 220 mc (most books call for a maximum
frequency of 175 mc). After several frustrating
tries at neutralization the 6146 was jerked out
and replaced with a 2E26. Although power IS
reduced. the 2E26 seems to be quite mild-man-
nered at 220 mc.

@




The actual modification was to short-out the
driver plate coil per fig. 2 and do the same with
the grid coil from the final. This can be done
by unsoldering the spring clip which serves as
a plate connection to the 2E26 driver, loosening
the two (or three) nuts holding on the cover to
the driver plate coil, and removing the nut hold-
ing the driver plate tuning capacitor. The shield
over the driver plate and final grid coils can then
be removed. The turns are shorted out with a
solder bridge, and the cover returned to its
proper place. The plate cap can then be re-
soldered. The coupling to the grid can be varied
from under the chassis by sliding an assembly
which is held in place by one of the nuts holding
the shield in place.

The final amplifier plate circuit is modified by
shorting out the one turn-coil/line combination
at the point indicated on the photograph. A short
piece of wire and a bit of solder are all that is
needed.

The modified transmitter now uses the driver
stage as a tripler rather than a doubler and the
final operates straight through., A quick check
can be made with a grid-dip meter at the plate
of the driver and final 2E26 tubes to insure that
the stages are tuning correctly. Power output
was about 2 to 3 watts with about 400 volts on
the plate of the 2E26 final. Not enough to write
home about, but enough for good local work
or to drive a 5894 final. The final will be cov-
ered next month.

Now, as to how to order crystals. There are
several variations in both the receiver and trans-
mitter oscillators which require a different crys-
tal type. Most amateurs know what type of crys-
tal their unit requires. Then calculate the crystal
frequency (not the operating frequency) by the
formula given for the receiver or by dividing the

desired carrier frequency by 36 in the case of the
transmitter. Then order the crystal to be on that

frequency and correlated to operate per Moto-
rola type (whatever it is). The major manufac-
turers will furnish crystals that way.

DX

F.m. activity is not confined to the USA. 1
hear from GS5SAGK, Karl, about f.m. in the
United Kingdom, once in a while. Karl sent
along details 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 of f.m. activity in the United
Kingdom I wonder if many US and Canadian
f.m’ers have tried cross band between six meters
and the British four meter (70.025 to 70.700 mc)
band? Some of the six meter s.s.b. boys in the
Dallas area have done it. I recently moved one
of my six meter convertors up to that range.
Even though we have channel 4 in Dallas, there
is little interference from the video, so weak

Short out final tank coil at point marked to get on

220 mc. 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.

signals should come through. Also, a yagi cut
for channel four can be used for receiving and
are available at a reasonable cost. Just a thought
to whet the appetites of the DX’ers among us.
Yuu, JH3DPB, sent photographs from the
first meeting of the Club “Z,” the Japanese f.m
organization. About 100 persons were present at
LLake Hamana on 3 and 4 July, 1971. Since re-
peaters are not legal at this time, most long-
range QSO’s must be made via automobile and
eyeball. The hangout is 145.73 mc. With all the
fine Japanese gear making it into the US, one
can imagine what the boys are getting over there.

Texas VHF FM Society

The summer meeting/convention of the Texas
VHF FM Society was held in Arlington, Texas,
on 14 and 15 August, 1971, A statewide six me-
ter plan was adopted. Also, resolutions aimed at
accepting and helping the newcomer to f.m. were
adopted. Although discussed to great lengths, a
formal constitution for the organization was
postponed until the winter meeting which will
be held in Corpus Christi in February.

[Continued on page 92]

Spot Solder Spot Solder

ey

L

Fig. 2—The driver plate and final grid coils look

much like this. Short out by soldering at points

indicated. This will put the “G" transmitter stages

on 220 mc. See the photo for final tank shorting
details.
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True to its heritage, the 2K-4 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. The 2K-4,
the big signal amplifier . .. floor console or desk

model: $795.00

Henry Radio

The Henry Family of

SPECIFICATIONS:

MHz.

average talk power.

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.

Maximum legal amateur input In

all modes: 2KW PEP SSB, 1 KW CW- FSK

uous duty performance

Frequency range: 3.5 to30*

pedance: 52 ohms.

The price: $845.00

3K-A
MILITARY/COMMERCIAL LINEAR AMPLIFIER

Henry Radio is proud to introduce the new, high
quality 3K-A linear amplifier for commercial and
military users.

The 3K-A employs two rugged Eimac 3-500Z
grounded grid triodes for superior linearity and
provides a conservative three kilowatts PEP input
on SSB with efficiencies in the range of 60%.
This results in PEP output in excess of 2000
watts. In addition, the 3K-A provides a heavy
duty power supply capable of furnishing 2000
watts of continuous duty input for either RTTY or
CW with 1200 watts output. Price: $995.00

Tube Complement: Two Eimac 8873 tubes, con-
ductively cooled grounded grid triodes
ments: 115/230 VAC, 50/60Hz.
SSB-CW ; 50 to 100 watts.
overdrive from today’s high power exciters and boosts
Output impedance: 52 ohms un-
balanced with SWR not to exceed 2 to 1.
Harmonic and other spurious
emissions: Second Harmonic: — 50db. Third Order Dis-
tortion: — 35 db at full power output.
— 40 db or better below one tone carrier at 1 KW.

*Amateur Bands

the 4K-A

The 4K-A is specifically
designed for the most de-
manding commercial and
military operation for
SSB-CW-FSK or AM. Us-
ing the magnificent new
Eimac 8877 grounded-
grid triode and vacuum
tune and load condens-
ers, the 4K-A represenis

the last word in rugged,
reliable, linear high pow-
er RF amplification. One
hundred watls drive for

4000 watts PEP input.

Available in December.
Price: T.B.A.

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

931 N. Euclid, Anaheim_ Calif. 92801
Butler, Missouri 64730

714/772-9200
816/679-3127

Power require-
Drive power required:
ALC Circuit: prevents

Input im-

Noise level:

Contin-

AVAILABLE AT SELECT DEALERS THROUGHOUT THE UNITED STATES
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A Different Approach to
Front-End Design

Double Conversion With A Single Local Oscillator

BY HENRY J. PERRAS,* K1ZDI

IT is 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 advanced designs have been
rendered along the single conversion line by
the use of multipole filters in the r.f. stage.
This is effective, but of limited bandwith per
filter, and expensive if purchased commerci-
ally.

Fundamentals of Front-Ends

Designing the r.f. amplifier for best noise
figure, which becomes practical for frequen-
cies above 30 mc, 1s best approached in the
following manner.

. The tuned circuit between the antenna
and the r.f. amplifier 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 unloaded Q
at this point increases losses of signal directly
as oppsed to the collector of a transistor am-
plifier, which divide the losses by the gain of
the amplifier. It must be pointed out that too
much gain in an r.f. amplifier can be a detri-
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-
jection in the collector circuit of the transistor
r.f. amplifier. A Q of 20 or so is practical at
this point provided that the unloaded Q of
the coil is sufficient to avoid signal loss due
to inefficiency.

2. Another job for the r.f. amplifier is to
reduce local oscillator radiation. This 1s of no
concern to the receiver, but can cause con-
siderable interference to another some dis-
tance away. The problem is enhanced if a
large frequency step-down with one mixer is

*174 Andover Rd., Billerica, Maine 01821.

to be used, for example, converting two
meters to the 7-11 mc band. Insufficient im-
age rejection now can become a problem also.
A cascoded arrangement of the r.f. 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 reduction in “Miller Effect.”
This still does not solve the image problem.
With a little trickery we can work our way
around this problem, as will be explained
next.

Double Conversion Vith One
Local Oscilla

A different method that has not been tried
before, to my knowledge, is to perform 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 Collins 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 band, the L.O., and both mixers. The
selection was made to show the number re-
lationships in converting to the 7-11 mc band.
By using single conversion the L.O. would be

g Tmc

€ ] 4
| 4 c
7o Smc "ime
144-148 mc 15! 2nd I.F.

|

Local |
Oscillotor

R
Y YT

‘1!!“-1
anm

Fig. 1—Frequency relationships of mixers and local

oscillator when using the single oscillator technique

for 144 mc conversion to a 7 to 11 mc i.f. In this

example the local oscillator is on the low side of the

first i.f., although the high side could also be used
as described in the text.
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RFC. 10.7mc
Low Pass LF
Filter Output

—h

2N28S7

@

b

2N2857

2m
input

RF. Amplifier
144-148mc

Local Osciligtor
66.65-68.65mc

Fig. 2—A tunable 2-meter front end, using the technique described, to produce an i.f. of 10.7 mc

with a single local oscillator. Note that the tuning range of the oscillator need only be 2 mc for full

4 mc coverage permitting more linear calibration of the tuning dial with greater ease. However,

this “multiplying” feature also makes the design twice as susceptible to unwanted drift as a more
conventional design, as any drift will also be doubled in its effect.

at either 137 mc or 151 mc for converting
144 mc to 7 mc. The choice of the L.O. being
on the high or low side is restricted to which
image band would give the most problem. If
the selection were 137 mc, then the image
frequency would be 151 mc, and vice-versa
for a selection of 151 mc as the L.O. fre-
quency. Obtaining adequate 1mage rejec-
tion would be a problem in either case, along
with minimizing L.O. radiation from the an-
tenna. This would be very difficult, because
an extremely high Q would be required with
one r.f. amplifier, or more tuned stages by
incorporating another r.f. stage, or multi-
pole filters, or both. Obtaining the necessary
Q and preserving the signal-to-noise ratio
would be a delicate task. By using the method
suggested previously and outlined in fig. 1,
the double conversion would take place as
follows:

144 —7
L.O. freq. (low side) = = =68.5 mc
144
Ist i.f. freq.= *:,,_7 =75.5 me
46 o CQ e December, 1971

The second 1.f. would be tuned to the re-
ceiver input frequency, and in this case 7 mc.
Using the receiver as a tunable i.f. the num-
bers for 148 mc would be as follows:

L.O. freq. (low side) = 68.5 mc as before

148 411

5 =79.5 mc

Ist i.f. freq.=

The 79.5 mc beats again with the fixed
68.5 mc L.O. and produces the 11 mc in the
second mixer. To perform the conversion
with the L.O. on the high side, the formulas
for the L.O. and Ist i.f. would be reversed.
This could also work for any number of con-
versions by the formulas below.

f. —last i.f. freq.

L.O. (low side) = N

L.O. (high side) =f“ +!as;.f. freg;
where:
f. =received freq.

N =number of conversions




The circuit in fig. 2 was constructed with
very good results. In this particular conver-
sion, sufficient rejection i1s provided between
the first and second mixer by the use of a
series resonant trap and a high Q collector
tank. This was deemed necessary because in
this particular conversion the Ist mixer falls
in the TV channel 5 and 6 area. Along with
trapping and adequate Q, the general rules
pertaining to good bypassing, short leads,
and proper shielding are necessary in order to
preserve performance. Rejection to spurious
signals greater than 50 db will be realized if
these rules are followed along with this
approach.

Emitter injection was used in this design
for both mixers with excellent results by
developing the injection across an unbypassed
51 ohm resistor. The slight degeneration ex-
perienced in conversion gain 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 front-end
into a fixed 2nd i.f. and is not being presented

as a construction reference. If the circuit were
to be used with a crystal oscillator in a con-
verter, an advantage would be realized in the
fact the Ist mixer is accomplishing a form of
multiplication that would ordinarily be the
function of a doubler following the crystal
oscillator.

Definite advantages can be realized by us-
ing the lower frequency crystals if for no
other reason than the fact that stray capaci-
tances and inductances will be minimized,
and therefore the design and construction
latitudes increased more comfortably.

If the technique of fig. 2 were used, a
form of doubling exists in that the tuning
range of the L.O. is cut in half, which reduces
the size of the variable capacitor involved for
external tuning.

This article was written to present an al-
ternative to front-end design and not with
detailed construction techniques in mind, al-
though two units for the v.h.f. bands have
been built with this method using bipolar
transistors and a 6 v.d.c. supply with ex-
tremely good results. Total gain from an-
tenna to 1.f. output of around 30 db can be
expected. r

Zero Beat...Visually

BY W. R. SCHOPPE,* WB4DWA

AN ordinary service scope will help pro-
vide a visual aid to the customary method of
listening for zero beat. When used as outlined
below, this simple procedure will improve
your zero beating ability when spotting a
transmitter to a properly tuned received s.s.b.
signal or when adjusting a crystal calibrator
to WWV.

While the conventional way of zeroing by
listening with phones or a speaker is relatively
accurate, phones are practically useless be-
low a few hundred cycles, whereas a scope,
when used as described, will give accuracy
down to zero. It will not, however, correct
for receiver tuning errors.

Scope Functions
At this QTH, the available equipment is a

+7144 Mt. Bristol Rd.. N.E.. St. Petersburg, Fla,
33702.

Heath OM-3, (of ancient vintage, to be sure),
but almost any service or general purpose
scope should work.

To
MS4R -
e

SPARE T
) G
JACK 01 Scope

Fig. 1—High impedance audio is picked up from

the “hot" side of the receiver audio gain control,

and routed to a jack on the rear apron of the

receiver through shielded wire. The circuit shown

is of the Heath SB-300. Connection to the scope is
through shielded wire, also.

December, 1971 e CQ e 47




(A) (B) (C)
(D) (E) (F)

Fig. 2—(A) Scope pattern with transmitter about 1

ke from zero. (B) Approaching zero beat. (C) Zero

beat. (D) With scope set up for Lissajous pattern

instead of sine wave, pattern such as this will

appear as zero beat is approached. (E) Close to
zero. (F) Zero beat.

The OM-3 has a SYNC SELECTOR switch
with three positions...INTERNAL SYNC, 60
CYCLES, EXTERNAL SYNC. Most scopes are
similarly equipped but may operate in a dif-
ferent sequence.

When set to INTERNAL SYNC, the action of
the scope i1s as follows: the incoming signal
is applied to the VERTICAL INPUT terminals
for amplification by the vertical amplifier. A
sample of the amplified signal is taken from
the cathode of the vertical output tube and
applied to the sync amplifier via the SYNCH
SELECTOR switch to be processed for use as a
sync control pulse to provide a stationary
pattern on the scope.

In the 60 CYCLES position, the synchroniz-
ing action results from low voltage a.c. from
the filament winding of the scopes’ power
transformer being fed to the sync amplifier,
amplified, then applied to the sweep circuit
for control action. The EXTERNAL SYNC posi-
tion is not used for zero beating.

The other switch of interest is the HORI-
ZONTAL FREQUENCY selector. There are seven
positions on this switch providing a wide
range of sweep frequencies. For spotting we
will use PHASE or 10/100 cycCLEs.

Simple Receiver Modification

In this instance, a Heath SB-300 receiver,
modified as shown in fig. 1, provides a high
impedance audio signal from the 6ASI11
product detector. The signal is routed to a
spare jack on the rear apron of the chassis
through shielded audio cable. Note that the
volume control does not vary the level of the
signal going to the scope, but retains its orig-
inal function of varying the level in the
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phones or speaker. The audio fed to the scope
is regulated by the vertical gain control with-
out affecting the signal heard in the phones
or the speaker.

How To Use

Connect scope by running a shielded
cable from the spare jack on the receiver to
the VERTICAL INPUT terminals on the scope.
Set SYNC SELECTOR switch to INTERNAL and
HORIZ. FREQ. to 10/100 cycLEs. Adjust all
scope controls for normal operation. Tune in
an s.s.b. signal as accurately as possible on
the receiver, listening for what sounds like a
normal voice on the phones or speaker.

A voice pattern should appear on the
scope. Reduce the vertical gain to near mini-
mum, (where the movement of the voice pat-
tern is just discernible). Turn on the trans-
mitter and zero beat as usual using the sroT
or ZERO position. Observe the scope and note
that as the frequency of the spotting signal
approaches the frequency of the incoming
signal, a high frequency sine wave will ap-
pear as in fig. 2(A).

As you tune further and get closer to zero
beat, the sine wave frequency and amplitude
will start to diminish as in fig. 2(B). At exact
zero beat, the sine wave will collapse to a thin
horizontal line as shown at fig. 2(C). If you
continue tuning in the same direction, the sine
wave will again appear, indicating you have
departed from zero beat. By rocking the
transmitter tuning dial back and forth, you
can achieve zero beat very easily and accur-
ately by observing the disappearance of the
sine wave. You may notice that when you
think you have an aural zero beat on the
phones, the scope might still display a sine
wave of low frequency. It is here that visual
zero beating has the advantage of accuracy,
indicating that you could not detect true
zero beat by listening.

An alternate and equally effective method
will produce lissajous patterns. In this set-up,
the SYNC SEL. is set to 60 cycLES and the
HORIZ. FREQ. is set to PHASE. With these set-
tings and tuning as before, as you approach
zero beat, lissajous patterns will appear on
the scope instead of sine waves as shown at
fig2 (D), (E), and (F). However, the same
end result is obtained. At zero beat, the scope
pattern will collapse to the thin horizontal
line. The lissajous pattern will reappear as
you pass zero beat.

[Continued on page 92|




introducin

the

Argonaut.

oy
!

The Argonaut is for every ham.
A transceiver that operates

on an AC pack or lantern battery.

Covers Amateur bands 80-10, SSB and CW.

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, campgrounds, on the beach or patio,

or carry it as a backpack when hiking.

Sailing? Tie down the mainsheet and enjoy a QSO. Flying? Keep in contact with
the world. Motoring in a car, camper or trailer? Go mobile without tedious installation.

The Argonaut is more than just fun. It is always ready

for the serious business of

providing emergency communication when commercial power fails. It augments one
of the great public 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, 14.0-14.5, 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, reversible. Completely solid
state. All circuits permeability tuned. Tun-
ing rate approximately 25 kHz per revolu-
tion. Size: HWD 42" x 13" x 7"”. Weight
approximately 5 Ibs.

RECEIVER: Sensitivity
10 dB S + N/N. Backlash less than 50 Hz.
S - meter. AGC fast attack, slow delay. CW
side tone. Incremental tuning. Separate af

less than %2 uv for

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).

Argonaut Price $288.00
AC Power Supply $ 2495
Microphone, EVPTT §$ 17.00

TRANSMITTER: Power input: 5 watts PEP
SSB, 5 watts CW. Output circuit: broad
band 50-75 ohm impedance. Actuation:
Press-to-talk. Full break-in for CW. Built-in
SWR bridge. Integral TVI filter. Drift less
than 100 Hz.

TEN-TEC dealers will have Argonauts
in stock soon. If there is no dealer in your
area, order direct and include $2.00 for
shipping. Tennessee residents, add 3V2%
sales tax).

Dept. E2
TEN-TEC,INC.
SEVIERVILLE, TENNESSEE 37862
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The most powerful antennas under the sun!

NOW...A GREAT NEW
WIDE BAND VERTICAL
for 80 through 10 Meters

HY-GAIN'S 18AUT/WB

Take the wide band, omni-directional performance of
Hy-Gain's famous 14AVQ / 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 capability is accomplished
through the use of three beefed-up Hy-Q traps (featuring
large diameter coils that develop an exceptionally favor-
able L/C ratio).

* Top loading coil.

« 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 outstandingly low angle whether
roof top or ground mounted.

CONSTRUCTION...of extra-heavy duty tapered
swaged seamless aluminum tubing with full 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.

HY-GAIN ELECTRONICS CORPORATION

P.O. Box 5407-FL, Lincoln, Nebraska 68505
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OVERCOMING  HLIER
INSERTION 1O

BY IRVING M. GOTTLIEB,* W6HDM

WHAT’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 commonly-
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. 1. 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
does 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,

*931 Olive St., Menlo Park, Cal. 94025.

no matter what their Q. Only approximations
to the flat passband reward such techniques
as stagger-tuning, double-tuned transformers,
or other gimmicks for manipulating 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

Variable Freq,
Constant

Amplitude %
Oscillator i
(A)

Attenuagtion (db)

Frequency

(B) _*

Fig. 1—An example of an image parameter filter.

(A) Configuration and design formulas for low-pass

filter. (B) General nature of frequency response

for image parameter low-pass filters. Note flat
passband.
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Lower Cut-off
/ Frequency

/ Upper Cut-off

& O
O O

Attenuation (db)
L
O

20 | —
10 L
6 .
O o u - '
Insertion fi fo f2
Loss Frequency

Fig. 2—Generalized frequency response for image

parameter filters of the band-pass type. Note the

flat response in the major portion of the passband,
and the 6 db. insertion loss.

that we have before us a case of “sales-
department engineering.” It so happens that
an image-parameter filter, unless modified in
some way, inherently loses one-half of the
signal voltage which would otherwise be
available across the open terminals of the
signal generator. In other words, the filter
exhibits a 6 db loss. Practical filters actually
exceed this idealized loss because of dissipa-
tion in the filter elements, 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 62 db.

Figure 3(A) shows the circuit of an image-
parameter bandpass filter making use of two
full pi sections. The sections are the simplest
kind, the so-called constant-k network. This
filter has a designed-in impedance level
known as the characteristic impedance R..
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 1s 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 cuf-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
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very tight coupling because the effect 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. ( These
have been known to manifest themselves after
the designer happily commits his fine filter to
production, naively assuming that his post-
script instruction 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-hat
to the veteran filter 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 differs 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-
ments. This unorthodox output is at a higher
impedance-level than the characteristic im-
pedance of the filter itself. In order to ensure
that unintentional tuning and attenuating
effects are not introduced, 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-
istors, a high impedance voltmeter, or crystal
headphones. Observation of the behavior of
such a set-up leads to the useful discovery that
the filter 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
conventional behavior is that the new output
voltage is stepped up from the “natural”
— 6db level. The step-up ratio is found to be

fo
fe—/1

sent the upper and lower cutoff frequencies
respectively. The cutoff frequencies are those
frequencies at which the response of the filter
1S 3 db down in amplitude from that prevail-
ing for the center frequency, f.. For the pur-

approximately . Here, f2 and f1 repre-




pose at hand, f, can be said to be half way
between f2 and fi.

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 five, the impedance level of a filter
designed for R,= 1000 ohms will be increased
twenty-five times, becoming 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,, 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 filter as
deployed in figs. 3(C) and 3(B) are very
similar over the percentage bandwidths that
are usually encountered. Suffice to say that
this technique will be found useful for a large
number of practical filter applications. In
many cases a truer-to-ideal response will
result than from the use 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 i1s conceivable that this technique can
be extended for other purposes. For example,
if used at the input of the filter, we might take
care of the situation where a relatively high-
impedance signal source must interface with
a lower-impedance filter. (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, “Gratis Gain for the Ham.”)

Appendix

The following formulas may be used to
compute the inductance and capacitance
values for the filters shown in fig. 3. The units

(C)

Fig. 3—(A) Typical bandpass filter with optional
secondary winding on output inductor for stepping
up output voltage to overcome insertion loss. (B)
Equivalent circuit to that of (A) but using T sections
rather than pi. (C) Method for obtaining ““free” in-
crease in filter output voltage. Unique deployment
of filter at (B) 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.
R,

7 (fe —f1)

where R, represents the characteristic im-
pedance of the filter. Its choice is governed by
the generator and load resistances the filter
will be used with. f2 1s the upper cut-off fre-
quency; f1 is the lower cut-off frequency.

i

Y . e ;|
e e B
_ R, (f2—h)

A= hh
1
b e 5

Formulas from Standard Handbook for
Electrical Engineers, A. E. Knowlton, 7th
edition, page 95. =
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”y ””MM offers MORE WATTS per $$$

DYCOMM broadband, no tuning, ready to use boosters can increase vour transmitted
power up to 45 times. Fully automatic, hands off operation.

DYCOMM boosters work with virtually everv 2M FAM rig.

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

DYCOMM boosters all operate on 12 15 VDC.

Over 2,000 satisfied users have never paid a cent for a repair, in fact, part of our
warranty reads: T

. If you ever have a problem with your booster

take it to any DYCOMM dealer and he will replace
it free of charge: if it is out of warranty he will give
you another booster and we will charge you for re-

v |

pairs if it seems appropriate .

';F'r-.
&
500C "“FM Booster’’, 4—-12W in, \:.,
15—-30W out 10W input/
output 25W ... Ly $ 59.95

500E "“Brick’”” or TR22 Booster,
one of the most popular,
your 1—-2W HT can push
out 20—=28W .......ccocisieinecic $ 69.95

900ES ‘“'Super Brick/TR22 Boost-
er’’, now you can have from
35—45W for .8—2 watts in-
put. Typically 38W out-
DUt TW IDDUE: cntiiainia $ 99.95

500D ‘''Block Booster’”, 8—12W
in,35—55W output, 16W of
drive is FB, this outstanding
bargain is still only ............ $ 89.95

All boosters have automatic low insertion loss
in/out switching. All operate from 12-15V DC.
Isn’t it time you also went DYCOMM??

They are rugged: built to take vibration. load
mismatch and over-voltage.

10-0 The ultimate in solid state
power 8—15 watts input
will put out 80W min.,-

To order: See your nearest DYCOMM dealer. if 125W max. Typically 100W
none near you, order direct and add $1.55 for output/10W input, — 90W |
shipment. e O e v, 1 ) e e B $185.00

For more information, call or write:

35-0 Provides 80—110W output l
JIM — WAMRI for 25—40W input, typi-
(305) 844-1323/ cally 1T00W output for 35W
844-1324. T;7 o 1) (R Sl m e e TR S ) ¢ .

DYNAMIC COMMUNICATIONS, INC.
948 Avenue “E" Riviera Beach, Florida 33404

- =
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a 500 E,CD, 70-0, 35-0,00 PSU -13 will rececre
a ﬁee one yea Mmﬁétm lo RPTJWM,
(9/%9 2 Meder Jflayagmw)

MMQMW%W&,MMWWQ
small Miocve AMP melor with czggﬂmy-?&f
m%aﬁuﬁoﬁaw a/a; 25-0 ob 40-0.

Tk nbave il i poad o Dk, il Bnte

Sanuary 5, 1972.

Meviy Imas and Happy New Year from lhe Employees al

DYCOMM
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Ham's Interpreter
This valuable book 15 imported from Germany

and written by DL1CU It contains a collection
of phrases and expressions designed to assist
those amateurs who wish to enlarge their
knowledge of various languages for use on
amateur radio. 1t 1s a must for every DX'er
$1.50
CQ Binders

Convenient and economical are the words for
CQ's beautiful maroon and gold binders. In-
dividual issues can be removed quickly and eas-
ily without damage to the magazine. Save
precious time as reference copies are within
immediate reach in this handy binder. $5.00

The New RTTY Handbook
A treasury of vital and ""hard-to-get’” informa-

tion, this book is loaded with valuable equip-
ment schematics, adjustment procedures, etc.
A boon to beginner and pro. A special section
on getting started, written by Byron Kretzman,
W2JTP, a well-known authority in the field
$3.95

Surplus Schematics
Ken Grayson has loaded this book with schem-

atics for currently popular pieces of conversion
gear, making i1t invaluable to amateurs as a
guide to surplus gear. $2.50

Antenna Flnundug |
Edited'by Art Seidman, a 160 page mass of

antenna information directed at answering a
multitude of questions surrounding the mys-
terious antenna. $3.00

Antenna HnunduE I
Ten big theory articies backed up by 82

detailed and illustrated construction projects
from VLF to microwave, long wires to 17 ele-
ment beams and Sterba Curtain arrays. $4 00

Shop & Shack Shortcuts
A volume packed with hundreds of hints &

shortcuts collected by Don Stoner, this will
help anyone to dress up his shack, improve
shop techniques and increase efficiency and
equipment $3.95

BOOK SHOP

CQ Anthology 1|
1952-1959 250 pages of more recent but still

hard-to-get important articles from glorious
yvesteryear. $3.00

Electronic Circuit Handbook |
Written by Tom Kneitel, WBZAAI, this details

150 of the most often needed circuits in 11
great chapters. Invaluable for beginners and
old-tuimers alike. $3.00

Electronic Circuit Handbook 1|
Tom Kneitel's own sequel to Vol 1, this

volume delivers 159 additional circuits that
will appeal to all amateurs. Each circuit is
fully described in text with complete schem-
atics. $3.00

Su.égalus Conversion Handbook
Compiled by Tom Kneitel, WB2AAI, this con-

tains 192 pages of conversion articles, cover-
ing almost every piece of surplus gear worth
the effort to convert to ham use $300

Antenna Handbook |

All new information on transmission line
theory, Attenuation, Impedance, Standing
waves, Resonant and nonresonant lines, cur-
rent distribution, free space 3 dimensional pat-
terns of long wires of all practical length and
much, much more by Ken Glanzer. $4.00

The New DX Handbook
Don Miller’'s 200 pages of valuable technical

information and operating ards, most of which
has never been published before and can be
found in no other volume contains Great Cir
cle Bearing Charts. S5.00

RITY FromA To Z
This new RTTY Classic has been produced to

fill the gaps n RTTY knowledge among ama-
teurs and professionals alkke 16 chapters and
224 pages. This book 1s a must in your tech-
mical hbrary. $5.00

103 - Simple Transistor Projects
The aim of this book s to famiharize the begin-

ner and advanced experimenter with the handy
source of reference circuits $3.45

O CQAnthology Il .....covvncecnnsscsnseranans £3.00 1 Shop & Shack Shortcuts . .........covuunarsss £3.95

D HN'S IR - =i -sssianssriasiasanpmnsnnn $1.50 1 Electronic Circuits Handbook | .............. $3.00

O COBinders ........c.vcvvivrrvnccccnasancnss $5.00 I Electronic Circuits Handbook Il -...ccuoovn. $3.00

O New RTTY Handbook .......c.ovvvniniiians. $3.95 I Surplus Conversion Handbook «----««ccovvonn $3.00

O Surplus SCHhOMBLICS ... . icossssinsssssasssans $2.50 Antenna Handbook | .......ccivcenssncvansins $4.00

O Antenna Roundup | ........... A e d Rl $3.00 New DX Handbook ......cccuevreensasnsnnssas $5 00

8 AnNnEROUBRID I - - civmicisrisasisiannnes $4 00 . ATTY PO A TOE - thass suesiihssmnneed $5.00
0 103 - Simple Transistor Projects ... $3 45

NAME

ADDRESS

CITY

STATE ZIP

New York City and State residents must add sales tax applicable to your area.

COWAN PUBLISHING CORP. Book Div.
14 Vanderventer Avenue * Port Washington, L.I., N.Y: 11050
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CQ 160 Meter

Contest Report

Just in time for the 13th Annual

test come the results of the 12th!
BY CHARLES M. O'BRIEN.,* W2EQS

c}LN it be possible that 12 years have
elapsed since the 1st annual CQ 160 Contest
was inaugurated? Many of the boys who were
with us then are still with us. Others may
have dropped out for a period, for one reason
or another, but find their way back. It's a
good Contest; it's catching; it’s challenging; 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 DX on the higher
frequency bands is commonplace but is such
a thrilling reward that no one ever forgets on
this lowest frequency ham band. Some of the
countries that showed up for this Contest are
even hard nuts to crack on any of our other
bands. How about ZDS8, ZD9, KRS8, JDI,
VS6, HK{) to mention but a few???

For the 1971 contest poor conditions
existed on a world-wide basis. It was the same
story no matter where the logs came from...
Friday night/Saturday morning, conditions
fair to good; Saturday night/Sunday morn-
ing, conditions horrible. Quite a few of the
boys gave up in utter disgust and despair that
2d night. You could hear signals in there but
couldn’t identify any but the strongest.

WODL is to be complimented and congrat-
ulated in working all States but Alaska. Too
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.

Rules, regulations and logs were sent to
stations in 46 different countries. Too bad
that all didn’t get on but 38 (the most we’'ve

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

ever had) out of 46 is a fairly respectable
average. Many didn’t submit their logs ap-
parently due to the small number of QSOs.
Fellows, no matter how small a log listing
you had, shoot it in as they all go in the same
hopper and make for interesting reading.
Several logs made mention of an SV. OH#
and TF but their calls weren’t mentioned in
their comments and no logs were received
from those three countries.

Regardless of conditions, the highest mul-
tiplier ever made in this Contest came to 67
and is the effort of KIPBW. And, the great-
est number of countries ever worked came to
24 shared by KV4FZ and K1PBW,

In this contest 1358 stations from 38
countries participated. Of these, 745 were in
the U.S., 22 (very disappointing) in Canada
and 591 DX.

We would like to ask the W/ VE c.w. sta-
tions to say out of the “DX Window” (norm-
ally 1825/30 but in contest 1825/35 kc) and
will the DX:please refuse to QSO any W's or
VE'’s working there. That will make the W/

The smile on that face is 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, WA2USX helped.
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Here is young blood on 160 in the person of
WB9BUYV, Charlie, from Indiana. He finished 2nd
in Indiana.

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

An important point for the DX 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 DX, QSOs to them they are 5
pointers; for W/ VE QSOs to them they are
10 pointers. KH6 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 KH6 or KL7 to KL7 which are
2 pointers.

Remember that this Contest 1s 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 oMT as many trans-Pacific crossings
take place during that last hour. This has been
done in response to the requests of so many
W6/ W7.

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

Comments

KIPBW : Re condx. Guess most everyone will be giving
the same story but, like most everyone else, I was far
ahead of what I had done in years past by Saturday morn-
ing and was doing great until Saturday night rolled
around. WIWY: Boy, we sure hit a stinker this year.
Think it was just about the worst one we have had. It's a
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good thing a few were on from the Caribbean area or
DX would have been a complete washout. WODRE/I:
Gosh, the Europeans sure are loud in this part of the
country on Top Band. I rarely heard them when I was in
lowa. Wait till next vear. WIPL: Biggest thrill was get-
ting through 2d night’'s QRN to EI9J. WIBB: Always big
thrill just to be on with the gang. Some mighty fine oper-
ating. Enjoyed every minute of it. Sorry 1 couldn’t put in
more time. (Stew had the misfortune of losing his in-
verted Vee with apex atop a huge water tank—ed.)

W2FJ: Funny thing happened to me on my way to the
forum. Wasn't that Saturday night QRN awful? W2TA:
Wait until next yvear. (John, how long do we have to
wait?—ed.) W20ZW: Well, I'm sorry 1 made such a
poor showing this year. Coming down with the flu and
the QRN on the 2d day are logical excuses. W2HUG: 1
was only able to operate for one hour but got a new state
(La.) and a new country (HKO0) so it was well worth it!
W2IU: Heard lots of DX stations but so many of them
answered W/VE in the DX window. If we are to have a
DX window it's at least up to the DX to keep the Ws in
hand. They can, too, if they flatly refuse to work the
offenders. In my book the DX are also offenders if they
violate what many of the gang have tried so hard to estab-
lish., (Very well put, Sam. ed.) W2AGQ: Conds 1st nite

WINNK: This is less than half of last year's score. I was
going to make a “max effort” on Saturday nite but there
was just too much QRN. No sense knocking yourself out
if the sigs are below the local noise level, 1 did pick up 2
more states for 160 WAS. Need only 4 more. There's
always next year. W3IN: 1st nite condx fantastic! 2d nite
a disaster! Static like in July. Averaged 1.2 QSOs per
hour for the last 12 during which kever quit but straight
key proved plenty fast for those condx. W3iFA: Antenna
vertical wire against ground. | obeyed all the laws. 1 had
a ball. W3FSP: Here's the log on my feeble effort with
antenna consisting of random wire through the walls and
attic of the house. W3A4JS: 1Ist nite condx very good but

WA4DRU: 1 had a lot of fun in my 1st contest. Will be
back next year with a better antenna system and hope for
less QRN which was very bad. W4TMR: Got off to a
good start 1st nite and figured to break my North Caro-
lina record score of last year for sure but 2d nite was
almost total loss due to the worst QRN I've heard in
months. K4DBV: You've predicted the sunspots OK.
How about predicting the weather? QRN was terrible!
(Do you know, Dick, that the weatherman ie the only
one who can make mistakes over and over again and not
be fired??—ed.) W4HY Y : 1 didn't enter last year because
of no antenna. This year I finally succeeded getting
“THE" antenna I've craved for the past several years.
It's a 70’ grounded tower with a tri-band beam on top.

K5TFG: Had a ball again this year although WSIOU
gave me a run for my money! QRN got the upper hand
2d nite. (Never got a log from WSIOU, Dick—ed.)
WSRSZ: Heard YVLOB and JAIYAC but couldn’t raise
‘'em. W5LT: Wish guys would listen to high end on even
hours for 15 minutes. Same for high end boys. KSMAT:
My new antenna much better than old one but still no
durned good! WASZKN: Being my 1st contest I was sur-
prised that I did as well as I did. My v.f.0. blew out on
the 2d morning putting me out of the shindig early. Wait
till next year! W5RTQ: Found condx generally poor. No
Europeans heard this year. Was tempted to give XE20K
a phone call to get on so my country total would be 10!
Was surprised to hear KH61)J with the lousy condx.

W6KWE/6: Very pleased to work YV10B, W4BRB/
VP7, HRZHH, WI9UCW/HKO and VS6DO for new
countries on 160. Total now 18. |1 was surprised how early
the East was coming thru. Heard KV4, YV, HKO, VP7
more than an hour before sunset. W3/4 peaked best in
the 2 hours after sunset. (Tom, we have changed the end-
ing time to 1600 GMT commencing next year so you west
coast boys won’t be done out of any trans-Pacific QSOs.
How do you do it working VS6DO this vear and HSS-




The first column indicates the
number of contacts, second is
the multiplier, third is the num-
ber of different countries worked

- and the last column is final
score.
CONNECTICUT
- KIPBW 265 67 24 60,300
WIwWY ... ..132 36 8 11,448
WIPPN .. 95 31 6 7,130
WAWFL/1 .. 50 26 3 2,808
WODRE/1 .. 48 20 4 2,240
g RS 3818 6 2,088
MAINE
WALIOG .. 51 23 4 2,898
WiDED . . 24 16 1,024
IISSAI‘.:HUSEITS
WIPL . ...101 31 7 8,512
WIHGT _ . 35 27 19 6,426
WiBB ... 2011 4 704
NEW HAMPSHIRE
WIFKF ........ 39 17 2 1,326
WISWX ... I 11 3 418
RHODE ISLAND
iy ... 3818 1 936
VERMONT
1) - 64 27 3 3,672
NEW JERSEY
W2F) _.......210 56 14 30.688
W2EQS 178 46 8 19,320
W2TA ... 182 43 8 18,060
K2GAL ........139 42 9 14,700
W2BP ... B3 38 8 8,740
W2KHT __...._.100 35 6 8,120
WZ2AQT ... 7322 5 4,092
WB20ZW ... 59 22 4 2,948
WAZHPB ... 32 10 2 640
WZHUG .. . 11 10 6 540
BN i 10 7 3 252
IEEAY ... 2 °2 1 o)
NEW YORK
WB2DXL ..... 80 31 6 5,952
W2AGQ ... 7329 3 4.860
K2GNC ... 31 24 10 3,216
DELAWARE
W3NNK _....112 38 7 10,336
MARYLAND
W3IN .........264 60 16 40,800
W3GN ... 174 40 5 14,880
W3FA ... 44 20 3 1,920
warsP ... 2111 2 550
PENNSYLVANIA
W3AIS . 133 32 4 9,024
W3WGH ......111 35 6 8,890
W3QOR .... 7528 5 4.872
ALABAMA
WEAUP ........ 21 14 3 650
I-'LOIIIDI
WA4PXP . 261 63 15 42,966
WA4DRU _._.117 39 11 12,970
K4BHG ......124 41 8 12,792
WADFU ... 74 32 6 5.760
GEORGIA
WELQI/4 .. 34 24 4 2,016
KENTUCKY
W4YOK . 85 33 2 5,610

NORTH CAROLINA
WATMR . 120 42 5 11,340
SOUTH CAROLINA

K4DBV ... 150 47 10 17,108
TENNESSEE

WA4HYY _.....115 41 7 11,070

WaUuD ... B85 32 4 5,952

W40QA . 56 23 2 2,760
VIRGINIA

WA4RGH ...100 34 8 8,636

WaZIM ... 91 32 4 6,016

W4KMS ... 23 12 2 952
ARKANSAS

WASPGZ ... 3 3 1 18

WASREY ... 2 2 1 8
LOUISIANA

KSTFG ... 194 52 12 24,752
MISSISSIPPI

WSRUB .....153 48 7 16,992

KSMZU ... 80 27 2 4,320
NEW MEXICO

WSRSZ .......159 45 6 16,470

WSLT ........133 43 4 11,892

KSMAT ... 71 33 4 5,214

WoRE ... 9 8 1 128
OKLAHOMA

WASZKN ... 56 22 1 2,464

TEXAS

KS5LIW __._.205 51 9 24,174
W5RTQ .. 194 51 9 22,644
W5SBX ._....163 49 10 19,502
WS5JKD ....90 32 2 5,760
W5FIX ... 45 24 3 2,352
CALIFORNIA
WEKWE/6 .230 54 12 33,048
WEYRA ... 156 44 8 17,952
WEITY .. 151 45 8 17.190
K6DDO 130 38 7 12,616
WEGWQ ..__104 35 6 8,960
WEAMO 106 36 6 8,872
WENJU ... 70 35 6 6.300
WEA)) ... 61 25 8 4,250
WAGHMT __ 60 20 2 2.400
WEJTB ... 5515 2 1,650
WEEIG ... 50 14 2 1,400
WEMT) ... 40 14 2 1,120
W6Z0L ... 2815 3 960
K5MHG/6 .. 3 2 1 12
ARIZONA
K/NEQ ... 94 40 6 8,800
IDAHO
W/DY ... 4526 3 2,548
W7IWU ... 5322 2 2,332
MONTANA
W7GBL ... 56 22 2 2,464
WIMKB 42 16 2 1,344
NEVADA
W70K 88 30 4 5,760
OREGON
W7AW 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
WIFIM 5115 2 1.530
WYOMING
WEJHV/7 __125 46 6 14.076
OHIO
K8SJU _....195 51 8 22.746
K8CCV _....111 38 4 9.348
WSBDO 75 33 7 6,270
ILLINOIS
WIDL ........283 60 11 38,760
WIYYG ....221 54 9 26,892
WIPNE .._...161 54 10 20,736
KOIFO _.....137 42 4 12,180
WAQUET ... 92 32 5 6,656
WO9ABA ... 3312 1 792
KSORP ..... 5 5 1 50
INDIANA
WOBF .......197 44 5 18,744
WBSBUVY .79 32 5 5,824
WIDPL 50 28 2 3,024
WISCONSIN
WOVZP . . 199 46 5 20,148
WASGYF ... 10 7 1 140
WAOCVS . 117 34 2 7.956
IOWA
WONFL 212 58 12 28.768
W D/P 150 47 8 16,356
WPl 5730 2 3,660
WPBQ .. 36 23 2 1,656
KANSAS
WEPSF 201 53 8 24.698
umnesun
WPAIH .. 188 50 6 20.400
WPRHI . 80 30 2 4,800
- MISSOURI
m:u ...... 150 53 10 18,497
...104 41 3 8,856
" NEBRASKA
yv ........ 3319 1 1,254
NORTH DAKOTA
WOSDN ... 65 33 4 4,818
SOUTH DAKOTA
HEEEG! ...163 51 8 19,074
wg o 86 34 2 5,848
UDZ ... 4420 2 1,760
WAGOML ... 3523 2 1,610
NEWFOUNDLAND
VOIFB .. 21 8 8 1616
NEW BRUNSWICK
VEIAS) ... 4317 3 1,870
NOVA SCOTIA
VE1ZZ ... 3117 9 2,414
QUEBEC
YO =40 3 <A
VE3BMY 204 44 7 20,064

VE3DU ... 20 14 2

SASKATCHEWAN
VESXU ... 83 31 3
VESQB ... 33 20 2
s 32 16 2
L el S W

ALBERTA

VEGMC _ - 2919 &

BRITISH COLUMBIA

560

5,394
1,320
1,024

2

260

VE7TAKI ... 78 25 3 4,300
VEZHQ 37 12 3 1,224
N.W.T. (YUKON)
VESOK .. 6 4 2 48
ASCENSION ISLAND
T R e N R
AUSTRALIA
VK6NK ... 3 3 2 66
VK3R) ... 12 2 2 58
VK3QI . g 22 38
VK3XB ... 8 2 2 38
VK5KO .. T2 8 18
AUSTRIA
OEIKU ... 8 8 8 3,376
BERMUDA
VP9BO ... 91 35 7 30,590
VPIGR . 97 29 5 27,608
BRAZIL
PYIMGF 12 7 3 693
CURACAO
PI2VD ___ 70 33 10 21,780
CZECHOSLOVAKIA
OKIATP . 158 19 15 12,179
OK2BOB ._.175 16 16 10.544
OLSALY ... 177 13 13 8.645
OKIAUT ___156 13 12 7.631
OKIKRS ._._171 10 10 6,540
OK1KYS ___118 10 10 4.130
OK2HI 110 11 11 4,004
OLIAOH 118 10 10 3.950
OKIAES 116 9 9 3636
OKIDKR ..113 10 10 3.620
OK2VX .. 96 11 11 3,432
OKIDIM __. 86 11 11 3.410
OL6AOQ ....100 9 9 2.853
OKIDVK . 97 9 9 2,826
OKIFAR ... 76 10 10 2.450
OK3YCF ... 85 9 9 2.340
OK1FAF 76 9 9 2,178
OK2PDN ... 77 9 9 2.088
OKIDOW ... 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
OLOANV .. 73 7 7 1.393
OK3CCC ... 59 7 7 1,267
OK2BNW __ 59 6 & 1.032
OK3TBY .__ 57 6 6 1,026
OLOANU .. 53 6 6 852
OK2BCI ... 40 7 7 819
OKIATX 30 5 5 740
OKIMX _ 8 7 ¥
OK3YCL ... 39 6 6 702
OK3TQQ ... 36 6 6 630
OLIAMR 3 6 6 542
OK5VSZ 80 5 5 535
OL7AOC ... 38 5 5 500
OK2PDJ .. 34 5 5 490
OKIHBT/P . 15 4 4 168
OL7AOF ... 27 2 2 I
OKIAQK ... 16 2 2 70
OK2BFX ... 16 2 2 70
OK3CDN ... 15 2 2 66
OKIKWP .. 8 1 1 16
OLSAMA ... 2 1 1 4
EIRE
EI9) ... 99 15 11 7,755
ENGLAND
G3VRW ....193 15 15 9,585
G3HZL/A 169 14 14 7,504
G3XTT/A _.164 11 11 5.907
G20C ... 129 10 10 4,260
GIXWZ 112 8 8 2,736
GSNT .. 41 6 6 654
FINLAND
OH2BR ... 47 7 7 1,589
OH2BAD ... 28 7 7 959
OH2BH 2. 23 4
GERMANY

DL8AM .......160 12 12
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DI6TK ... 105 11 11 5,720
DJ2XP .....104 10 10 4,930
DINYE . 'Y B B %
HAWAII
KH61) ... 56 22 4 11,022
HONDURAS
HR2HH ___ 44 19 5 9,960
HONG KONG
VS6DO ... 3 2 2 60
ISLE of MAN
GD3HQR ... 7 3 3 69
JAPAN
JATAO .. s 85 s
JAZAA ... 23 4 4 272
JRILKH .18 8 8 128
JA7CO1 .31 2 2 50
NETHERLANDS
YVIOB ... 74 35 9 23,175
NORTH IRELAND
GI3WSS ... 38 8 8 1,496
OGASAWARA ISLANDS
(Bonin & Volcano Is.)
JDIABH ... L3 30
OKINAWA
KRSAG ... 13 1 1 65
PERU
OASY 4 4 3 120
ST. KITTS
VP2KX . 251 ) 5
SCOTLAND
GM3IGW/A 187 17 15 15,997
GM3YCB __179 15 15 13.110
SWITZERLAND
HBONL .80 16 14 6,752
HBOCM ____ 3310 7 2.100
HBOUD ... 33 7 7 1.155
HB9QA ... 25 5 5 610
TRINIDAD
9Y4NN 21 15 5 2,850
TRISTAN da CUNHA
ZDIBM 27 3 20
VENEZUELA
YVIOB . 74 35 9 23,175
VIRGIN ISLANDS
KVAFZ 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
KSFIQ ......115 39 5 9.906
TEXAS
K5SOR .90 37 6 7.844
CALIFORNIA
WBGQNG . 60 21 2 2.520
NEVADA
W7DIM T 36
WASHINGTON
WIYGN 181 45 7 20,340
WA7ILC 109 35 8 12.040
MICHIGAN
KBVQP 202 47 7 20.868
K8BYl ._.__220 41 6 19,352
W8TZZ/8 139 40 6 12,400
WBMAI/8 136 40 5 11,840
WBHFM . 41 14 2 1,148
WEST VIRGINIA
WSBVVE/8 __130 35 7 14.280
ILLINOIS
WIDY/9 _.226 53 8 26,924
WB9AWY __180 54 10 22.996
WOAML/9 _148 42 5 13.440
BAHAMA ISLANDS
WA4BRB/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
PABPN ____149 16 13 12,272
SAN ANDRES
WIUCW/HKD
166 53 15 84,270
SCOTLAND
GM3KMR/A 161 14 14 10,780
GM3LWS/A 171 11 11 9,086
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Here is Guri, VE3BMV, a newcomer to the band on

this side of the Atlantic. He has been in contest

before, though, as OK3BU. He was in extreme
eastern OK land.

ABD last year?—ed.) W6AMO: Thanks for another FB
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 wrong, Ken. Received 14 but that is stll very
poor when there was a total of 69 W/K6s on—ed.)

WAZILC: Terrific fun! And the DX (W9UCW/HKO,
KV4FZ, W4BRB/VP7) was beyond wildest expectations,
Did it all with a lil ole Ranger. Only east coast sigs heard
were KIPBW, W3IN, WA4PXP, W4YWX. CU next
vear! K7NEQ: So excited about KH6 QSO I missed send-
ing O41 to next station worked. Fell out of my chair when
KV4FZ called me. Maybe someday will hear Europe.
W7DY: Condx were fairly good although no stations
north of the Mason-Dixon Line and east of Ohio were
ever heard. [ think that this is my last year to play in the
contests since I am amused by earning multipliers and not
at all by the gross number of contacts. W7IWU: Poor
antenna. Just a 180" Iw series tuned. W7GBL: Used 2 ofi-
center-fed Hertz antennas one being 250 long and 607
high, the other 66’ long and 50" high.

K8SJU: When 1 took Julius, KEHKB, to the airport for
his trip to San Andres for the contest, he looked neat and
clean cut, suit, tie, shaved, etc. When [ picked him up,
no tie, no shave plus gquite a bit browner. Seems he had
a lot of fun but everytime except once someone else was
at the operating position at HKO when 1 QSOd them.
Where, oh where, was Julius? He claims he is going back
next year and is trying to get me to go along. P.S.: 1 have
an XYL; he doesn't. KSCCV: Saddest story. Rig blew
up, antenna fell down, receiver acted up, clock slow—
started test 1 hour late—and power line noise. Whew!
KS8BYI: Well, here we are again trying to win the state
of Michigan! Boy, this vear we had a pretty bad mess of
QRN. Heard a lot of DX but fewer states. Don’t think
we did very good—too little multiplier.

Wo9DY: Condx especially good the Ist nite. Our location
a bit noisy so we couldn’t always copy as far as we could
transmit. Worked everything we could hear but unfortu-
nately no Europeans were heard. Suggest clarification on
how many multipliers a KH6 or KL7 would merit.
W9AML/9: Please publish the Central Illinois Radio
Club’s thanks to the operators who braved the zero and
sub-zero at our tower site for 30 hour coverage in the
contest. W9DL: QRN the 2d nite deafening and frustrat-
ing. Never heard a European station. Heard 3 stations
sending numbers to HR2ZHH at the same time. Worked
all States except KL7. WI9PNE: Best DX heard: G3SED,
KH61J). Best worked, PYIMGF. K9IFO: Condx were fair
to poor here. Antenna was a 45" vertical which wasn’t
quite as good as the 1/2 wave Windom I had last year.
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W@NFL: Biggest thrills, working PYIMGF and KH61J
for State #46. Disappointments: I missed 9Y4NN and
worked only 6 Wls. I just couldn’t hear them whereas
west coast, Florida and signals from VP7, HKO, YV,
KV4, etc. were FB. WA@TVD/@: 1st nite at 4 P.M.
local time was ready to set up gear under big tower.
Completely homebrewed a commercial rig for 160 in 5
hours. Got late start. W@NFL continued to hold lead.
Signals on long haul (except Europe) were VY FB on
BC tower. W4BRB/VP7 peaked 599 plus 20 once.
Worked 1st KH6 (KH61J) on 160. Wish we could have
contest few weekends prior when had opening to Eu.
Heard GM3YCP on s.s.b. then! W@II: I might ask, where
were the Wl's, W2's and VE's? I guess they were there
but buried under the W8 and W9 sigs on the low end.
What a QRM situation. Even the 75A-2 with the 500 cycle
filter couldn’t seem to dig them out.

Canada

VOIFB: QRN very severe. Called many W/K stations.
Didn’t even work my own country. My lowest score yel.
VEIAS]: Always enjoy a CQO WW Contest. Heard
ZD9BM, ZDBRAY, WO9UCW/HKO, YVIOB, PY2BJH,
KV4FZ and W4BRB/VP7. VEIZZ: Heard ZDBAY.
VE2IL: Contest started well but had considerable trouble
with rig and finally called it quits. Was surprised at great
big signal that WOUCW/HKO was putting in here. Also
heard VP2 and, of course KV4FZ. Worked VP7 for a
new one. Rig here runs 18 watts to a 9’ end fed antenna.
VE3IBMYV: When | received log forms from you I couldn’t
resist so ordered xtal for 160 for my Yaesu FTDX-400
and modified it. Pleased to work fine DX stations
especially HKO. Sorry 1 didn’t get TF, HR, PY, PJ
which I heard. Finally got KV4FZ. In 1969 I called him
2 hours. He was 589 in OK3 land. (Yuri is ex-OK3BU
and was very active over there on 160-ed.). VE3DU:
Condx sure left much to be desired. We had our 2d
blizzard of the week on that Friday nite with winds up
to 60 mph and low temperatures. London, Ontario had
a very rough week with about 2’ of snow and drifts all
over the place. Rig conked out on me about 0215Z.
VESXU (ex-VE2UQ): Great to be back on 160. No
east coast heard but 3 nites later band wide open to east!
VESQB: 1 had a lot of fun in the contest and am already
looking forward to next one. Enjoy amateur radio more
than most hams since I'm physically handicapped. I'm
a victim of multiple sclerosis. I didn't take part in the
contest with idea of winning but rather to give points to
the stations as 1 heard them. VE5SUJ: Band condx not
quite what they've been other years. Didn't hear much
from the east coast. VE6MC: My 1st 160 c.w. contest in
Canada. (ex-G3LXG). Band was only open from about
04 to 09 omT. VE7AKI: Enjoyed the contest as usual.
Receiving condx quite good, noise level very low and
heard lots of DX but couldn’t raise many outside of
local W6/W7. Even an easy one like WOAIH couldn’t
hear me—hi! VE7H(Q: Managed to get the inverted Vee
up in time and worked my first KH6's on 160—4 of them
—and got good reports with my 25 watts. Heard two
JA’s but couldn’t raise them with my QRP. It was just
before sunrise here and my antenna not in the best
direction. Maybe next year! Many thanks for a very
interesting contest., VESOK: Day before contest was
warmest day to put up antenna—only 40 below, Was it
worth it? Heard WI1BB, KIPBW, KH61J and many
Texas and California stations loud and clear but couldn’t
get thru the QRM. Had to work 2d nite. Sorry for only
6 contacts. (Don’t apologize at all. Terry. We were
delighted to have VES on for the 1st time and hope you'll
be with us again in "72.-ed.).

DX DX DX DX DX DX

ZD8AY: Many thanks for sending me the contest log
sheets. They arrived the day before the contest (29
January) after forwarding from U. K. Last vear I was
on as GW3UPK. Condx during this year’s contest were
disappointing as a few days earlier 1. had worked G,

[Continued on page 86]




HENRY RADIO JOINS WITH DRAKE TO PRESENT

: A P ofsthe Fatine
o acnal (oer age Comun (alioug e

LOOK AT THESE SPECIFICATIONS ¢ Frequency Range: 10 kHz to 30.0 MHz
SUPERB FEA TURES ® Modes of Operation: USB, LSB, CW, RTTY, AM, ISB. ® Fre-

quency Readout: Complete to 100 Hz on six NIXIE tubes. ® Fre-
quency Selection: 10 MHz, 1 MHz, 0.1 MHz switch selected: 0 to
0.1 MHz continuously variable. ® Frequency Stability: Drift does

! not exceed 150 Hz in any 15 minute period with a temperature
Contlﬂu{]us Cﬁverage change of 7° C per hour over a range of 0° to 40° C. ® Sensi-
10 kHz to 30 MHz tivity: Less than 0.5 microvolt for 10 dB SINAD at 2.4 kHz SSB

mode; Less than 1.0 microvolt for 10 dB SINAD at 6 kHz AM

s o . mode. ® Image Rejection: Greater than 70 dB relative to 1 micro-
DIgltﬂ' SYchESIZer frequency volt. ® Blocking: Greater than 100 dB relative to 1 microvolt.
control ® Cross Modulation: Greater than 90 dB relative to 1 microvolt.
¢ Intermodulation: Greater than 80 dB relative to 1 microvolt.

. ® Opposite Sideband Suppression: Greater than 60 db at 500

Frequency displayed to 100 Hz ;00 the opposite sideband. e 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

A" SOlld state filters available for other bandwidths. ® |.F. Outputs: 50 millivolts
into 50 ohms at 1st |.F.; 5.05 MHz and 2nd |.F. 50 kHz. * Auto-

AM: SSB: Cw, RTTY, ISB matic Gain Control: Audio Qutput rises less than 3 dB for RF in-
put change of 1 microvolt to 100 millivolts; Attack time 100

] : microseconds; Release time 750 milliseconds (Slow AGC), 25
Se”es balanced gate noise milliseconds (Fast AGC). ® Antenna Input Impedance: 10 kHz to
blanker 500 kHz, 1000 ohms; 500 kHz to 30 MHz, 50 ohms. ® Audio Oul-
put: 3 watts at 5% maximum distortion into 3.2 ohm load: 1 volt

Rack or d‘ESk mount into 600 ohm output line; 3.2 ohm unbalanced and two 600 ohm

balanced outputs; ISB output is one of the two 600 ohm balanced
outputs. ® Audio Hum and Noise: Greater than 60 dB below rated

Price $219500 output. ® BFO: Derived from standard clock or variable over a

+ 3 kHz range from front panel. ®* Power Requirements: 115/230

2 2 " voits = 10% single phase 50-420 Hz 15 watts; 12 or 24 VDC

ACCESSDI'IES qvallable -tO accom supply optional. ® Dimensions: 525 in. H x 19 in. W x 15 in. D,
modate specific requirements (13.3 cm H x 48 cm W x 38 cm D). ® Weight: 17 Ibs (7.7 kg).

TED HENRY (W6UOU) BOB HENRY (WOARA) WALT HENRY (WG6ZN)

EASY FINANCING « 109% DOWN OR TRADE-IN DOWN « NO FINANCE-CHARGE IF PAID IN S0
DAYS « GOOD RECONDITIONED EQUIPMENT e Nearly all makes & models. Our reconditioned
equipment carries a 15 day trial, 90 day warranty and may be traded back within 90 days for full
credit toward the purchase of NEW equipment. Write for bulletin. Export inquiries invited.

a
11240 W. Olympic Blvd., Los Angeles, Calif. 90064
213/477-6701
931 N. Euclid, Anaheim, Calif. 92801 714/772-9200
Butler, Missouri 64730 816/679-3127

“World's Largest Distributor of Amateur Radio Equipment”
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BY JERRY HAGEN,* WA6GLD
ASSISTANT DX EDITOR

AFTER several years of endeavor, CQ DX
Editor K41IF has asked for a month off, so
your WPX/DX Award Manager will try to
generate a column as interesting as those
from John. As Award Manager many compli-
ments are received on the fine CQ DX column
and the DX fraternity is fortunate to have the
talent of Mr. Attaway.

As this issue arrives, the CQO WW Phone
Contest will be past history, with CQ DX
Editor John recuperating from operation at
VP5JA while Assistant DX Editor Jerry
hopes to be resting from effort in 6Y5 land.
Hopefully conditions will be excellent for a
big CQ WW C.W. Contest. Judging from
summer and early fall conditions 20 and 40
meters will have to bear the brunt of heavy
activity with the decline of sunspots and the
28 and 21 mc bands. Those working on 5
Band DXCC should have a good winter on 7
and 3.5 mc and even 160 Meters.

*P.O. Box 1271, Covina, Calif. 91722

John, YBPAAH and Jay, W6FAY meet in Djakarta
earlier this year, Jay will be remembered for his
WO6FAY /KP6 and KPSAZ activity of the mid sixties.
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FLASH !

The FCC has received notice from Cam-
bodia that pending government approval
and ITU notification, there would be no

objection to communication between
XUIAA at Phnompenh and US amateurs.

Comment on Country and Prefix Status

There are often questions regarding coun-
try status for the CQ DX Awards and for
prefixes on the WPX Awards. In a poll of
the CQ DX Committee several years ago it
was felt that CQ should use the ARRL
Country List for its awards to encourage
uniformity in the definition of a country.
Since that time many DXers say that they
can not take pride in a QSO with a “sandbar”
such as Blenheim or Geyser Reef, even
though the operator experienced great risk
to provide a multitude of contacts. At the
same time others feel that new countries
provide the old time DXer a spark of life for
DXCC, and DX activity is always better when
important DXpeditions are taking place.

If one looks at the DXCC list carefully and
has followed DXing seriously for a number
of years it is easy to see that “The List” is a
complex document embodying politics, hu-
man nature and geography. Questions such
as a split of the Germanys, the status of Zan-

The CQ DX Award Program

C.W. DX

66.....WA2HZR 68
67..... WA3CSF

$.5.B. DX

156..... WA3LRI]
157......W90KL
158

159

CQ DX Endorsements

152......G5GH
153.....DJ2UU
154.....WPSQD
155

CW: WOSFU—250, WA2HZR—28 MHz.

SSB: 11AA — 300, K9LUI — 275, K¢WWX,
W4FUM—250, K6SSN—200, WA2FLA
— 150, WA2FLA, DJ2UU, W90OKL,
W4GIW—28 MHz.

Complete rules for the CQ DX Award Pro-
gram may be found on 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.




zibar and unclaimed or multi-claimed terri-
tory can generate much thought. About the
only DXCC administration changes that
could be made easily are those of the follow-
ing type:

1. Do not credit “Country Status™ to any
un-claimed territory.

2. Make the 500 mile water separation
retro-active to all countries on the DXCC
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 1, 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 felt that
the DXCC Advisory Committee should take
this action if desired by DXers.

Believe it or not, the definition of a prefix
1s almost as difficult as that of a country! The
basic prefix criteria is that the first 2 or 3
characters of the call constitute the prefix. In
cases where there is no number the prefix
consists of the first two letters and a zero.
Thus, the call RAEM becomes RA{) and
UPOL-12 is a UP{. Portable designators
such as M, /MM, /P which are not issued to

The WAZ Program

§.5.B. WAZ

WBYBGS 912
OH2BAD 913
JA3LUK 914
JATHRQ 915

907
908
909
910

WA3IUV
WS9HIJ
WA3HGV
SP5BB

C.W.—Phone WAZ

3148.....DK3Q]J 3249.....JAIDQT
3239.....WI9KYZ 3250......3B7TDA
3240.....WA9VGY  3251....WA4FFW
3241.....OH2BR 3252.....K6HCL
3242.....PJ2VD 3253......0K1AMB
3243.....WSMIJE 3254.....0K1APV
3244..... WSFAW 3255......0K2BMF
3245.....W3NNK 3256.....SP8CNR
3246..... WA3HRV  3257.....SP8ARK
3247.....VO2GD 3258......G3TOK
3248.....K9PQG 3259......PY6FI

Phone WAZ

Complete 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 foremost QSL Manager is Rubin,

WAGAHF with assistance from XYL Ferne, QSL’s for

sixteen stations are currently handled with Ferne
collecting the stamps of all kindsi

a country by the ITU are ignored for WPX.
Thus HP9FC/MM counts for an HP9 and
Z1.3PO/C counts as a ZL.3. Rule 4 states that
a portable call would count only if it is the
normal call for the area. Thus WF3IEC/4
counts for a W4 as WF4 is not the normal
call for the fourth area! Within a call area a
call such as WS2JRA/2 is counted as WS2 as
it was issued for that area. Sounds confusing
— well 1t confuses the WPX Manager at
times! Any questions will be gladly answered
when an s.a.s.e. 1s enclosed.

DXing from California

In the coming year it is hoped to have a
brief synopsis of DXing from some of the
various areas of the USA and possibly from
Europe. For this task we will enlist the help
of your CQ DX Advisory Committee mem-
bers.

Although DXing from California can be
considered as good, the W6 has the inherent
disadvantage of being the least rare state and
call area. Activity in the Greater San Fran-
cisco and Los Angeles areas provide stiff
local competition and QRM. For the most

r — Hﬁ*
-

>

T

Julio, CR4BC is active on all 5 bands with this fine
layout and a TH-6 Triband Beam. Julio is also
known as a good QSler!
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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.

MIXED
W40PM Joe Hiller .......oovvvveeeaaanennnne. 1100
VE3GCO Garry Hammond .................. 825
WELY Michael Bakos ...................... 822
WOWHM John R. Leary ........cocueueeeneee. 811
DJ7CX LLeonhard Poelt ....................808
KISHN LINCKE BRI ol iiicicsnns, BOB
W3PVZ Joseph M. Olnick ................ 802
DLIMD Heribert Rechl ...................... 794
WEROC Frederick Riecks .................. 781
ON4QX DD BECRE .....isusrsomsssenn L
G3DO D.A.G. Edwards .................. 773
I6SF Serafino Franchi .................. 757
W4IC COORGE MALK ......ccccvivisivivianws 757
YUIAG B BOEOBIC, ovicoriiiisiinryd 754
WOAUB Bill Bergmann ...................... 752
CTILN Paulo J. S Coelho Vieira ....749
W4BQY G. B. Fisher .. Ry
KOBLT Frank Cahoy ........cccccceaniuniee. 733
KS8UD)J Charles Hu{chinsun .............. 712
WA6MWG John Billon ..........................708
WA4CRW Robert Sommer .................... 701
WASLOB James Edwards ....................699
PY4AP SEHE” MBITR  civeriiorsirernemnvrns D02
SM7TV Boris Goransson ..................674
WAGEPQ Larry Brockmann ................663
SSB
W40PM FOB PR oo iirei vins ovbsicsnsnsia 1025
WA4NIJF Gay E. Milius .............c........882
DIL9OH BRE] MULIEE: ..o ivieinessonsarnens 783
HP1JC TR S B T g R e S 750
WODWQ Edward A. Goodbout ..........741
K2POA Arthur B. Johnson ................733
part, notable DXers are active members of

the Southern and Northern California DX
Clubs which have regular monthly meetings
with good turn-outs.

This tropical QTH belongs to Clay, HSTABU who

has just received his third WAZ on 2XSSB after

qualifying as XWBAS and KH6FBJ. Clay is also VP
of the Society of Thai Amateur Radio.
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SSB

ISKDB Giampaolo Nucciotti ............ 718
IDAMU Alfonso Porretta .................. 715
Ww4IC George A. Mack .................. 702
WASLOB James D. Edwards ................ 692
G3DO DA G BAWBIAS ......ccimnen 680
KISHN RSEE BABLE i omee st sa vkt 679
WoYDB Bt HIBEBITH ...civiiocrriadonnsusinie 671
F2MO T T A SRR, I 632
W3DJZ Arden B. Hopple .................. 620
CwW
W40PM e R i L e s 900
WSKPL William W. Simpson ............ 853
WSLY Michael A. Bakos ..........c..... 837
VK3AHQ Henry Denver ...................... 809
W2HO W. Vollkommer ......c.cccceveneee. 802
DL1QT Helmut Baumert .................. 780
W2AIW Charles W. Rogers. ................ 776
ON4QX BOD BEERE i 750
OK2DB Jaroslav Dufka .................... 693
DJ7CX Leonard Poelt ... ... 680
WB2FMK Robert J. Rasche ................. 680
W9FD W.W.Johler .................... 680
W4I1C George A. Mac .........ccecanvnons 662
KISHN Chuck Banta ............ccccieeneees 033
G2GM L 1 GRS
YUIAG Djura Borosic ... 0 M T 636
I6SF Serafino Franchi ..................622
VOIAW Clarence Mitchell ................ 605
VE40X D B. MeVii® ... v 600
PHONE
CTIPK Manoel F. DeAlmeida ... 894
CTILN Jobn WLearY: . stk 813
WOWHM D. A. G. Edwards .. 761
G3DO Gerrit Mulder ... .. 754
PAPSNG  Paulo J. S. Coelho Vieira .. 710
CX2CN Samuel Barreiro .. R
W3iDJZ Arden B. Hupple S e
I6SF Serafino Franchi ..................635
OE2EGL  Eugene Goffriller ... ... ..601

Wé6's also have the reputation of having
big beams and kilowatts, which in this editors
opinion is somewhat exaggerated. However,
due to propagation conditions being more
difficult to Europe than anywhere else on the
mainland, the large antennas and 2 kw PEP
rigs are probably more popular than in other
areas of the U.S. The serious country hunter
in Wé6-land probably has a single-band 20-
meter beam of 4 elements or larger. The Hy-
Gain 204BA is probably the most popular
model, with many 4 and 5 element home-
brew yagi’'s made of irrigation aluminum
tubing which is available due to the semi-
arid climate. Those interested in multi-band
activity are probably split between Hy-Gain
TH-6DX tribanders or Triband 3 and 4 ele-
ment quads. As there is little icing problem
in the state, quads are increasing in popular-
ity. There are several stations with multi-
tower contest installations such as K6EBB




and W6VSS as well as W6RR’s and K6AHV's
yagi's for all bands 40 through 10 meters. And
of course the reknown rhombic farm of
W6AM. The largest W6 antenna would prob-
ably rate as a toss-up between WA6ZZK's 12-
element 20-meter yagi on a 156" boom and
W6VSS's S5-element 40-meter beam on a 100
foot boom. The W6 DXer also prides himself
for snappy operation and Honor Roll opera-
tors such as W6TZD, W6WX., K6EV, and
K6YRA have reached the top with modest
triband installations.

Most DXers consider the path over the
north pole as the most difficult to work regu-
larly and Californians are no exception. The
great circle map centered on Los Angeles
shows MP4, VQ9 and the Scandanavian
areas to the north, ZS directly east, the
Eastern Pacific south, and Perth, Australia
directly west. Most Wé6's consider the mid-
east and Indian Ocean as the most difficult
areas to wo-k on all bands, however the 20-
meter long path i1s very consistent to this area
in the winter months,

Below is an examination of propagation
conditions by band. Keep in mind that the
state 1s over 1000 miles long and there is over
/2 hour in sunrise/sunset variances between
Northern and Southern California which
slightly changes the times of openings.

10 & 15 Meters—The difficult area from
W6 land is Zone 21, 22 and 39 areas which
are over the north pole. Only during the high
sunspot activity of 1969 were conditions open
to these areas regularly. During the early
summer months of ‘67, '68, 69 and 70 sev-
eral long path openings to Zone 37, 38 and
39 were noted about 0500-0600 gMmT (2200
hours Local). In 1969 the 21 mc band was
open to Europe during W6 morning hours
almost the entire year, with openings in local
evening time during the spring and summer
months. During the sunspot low of the mid
'60’s the most consistent propagation was to
VK. South America and the Caribbean. It
was virtually impossible to work Europe on
28 mc during this time period.

20 Meters—Conditions on 20 meters are
similar to those noted for 15 and 10 how-
ever the predominance of long path openings
ake this band more complex to analyze.
senerally speaking, higher sunspot activity
roduced more long path openings. During
he higher sunspot years the 1500 GMT (7
.M.) LP openings to Europe and the mideast
ere in evidence around the year, however,

John, K3AFO (l.) visits John, SYOWOO in Athens.
(Photo via K3AFQ.)

this opening limited to wintertime months
during sunspot lows. The beam heading for
this opening is over New Zeaiand which gives

[Continued on page 88]

The WPX Program

S.S.B. WPX
637.....WIKDX 640...... ISTIAEW
638...... WEREUMR 641...... ZLIBDW
639..... I1AA
C.W. WPX
| 7 (- SPO9ABE 8 v B SPECNR
Mixed WPX
299 . . W4HHN 300...... DIL7GK |
VPX '

37.....SM4-3964

WPX Endorsements
§.5.B.. W40OPM — 1100, WIDWQ — 800,

ITAA—650, WBGKM, VOIAW, CTILN
— 600, K2POA, CR7IK, W6ZC — 450,
KC6WS, WAGINK — 350, W4AWWD,
G3TLV — 300, WB6KGG — 250.

C.W.: DJ7CX — 700, K7ABYV, WS8UMR —
650, OK3BT. DIJ3LR — 450, VEIMF,
W6CLM, SPYABE—400, WAICYT—350.

MIXED: DJ7CX—800, CTILN, WS8UMR—
750, K8UDIJ, PY4AP—700.

PHONE: CTILN—700, W4WSF—550.
80 Meters: CTILN, K8UDIJ, SP9ABE.
40 Meters: KSUDJ. DI7CX. |
20 Meters: W4WSF. K8UDJ.
15 Meters: WA4CRW, KE8UDJ.
10 Meters: DJ7CX.

Africa: KRUDJ.

Asia: WEUMR. KSUDIJ.

Europe: DK2BM, ISIAEW.

North America: W4CRW, DJ7CX.
Oceania: WSUMR, KSUDIJ, WA6TAX.
South America: K20LG, KSUDJ.

Complete rules for WPX, WPNX, and
VPX may be found on pgs. 66-67 of the June,
1970 issue. Application blanks and reprints
of the rules may be obtained by sending 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!

HY-GAIN 22023
I\/IONOBANDER

..a

t ger /
on

20 meters

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

™ 10 db forward gain M Maximum power input 1 kw AM:;

M 28 db F/B ratio 4 kw PEP

B Less than 1.05:1 SWR M Wind load 99.8 Ibs. at 80 MPH
at resonance M Surface area 3.9 sq. ft.

M Feeds with 52 ohm coax

The 204BA Monobander is ruggedly built to insure mechanical as well as
electrical reliability, yet light enough to mount on a lightweight tower.
(Recommended rotator: Hy-Gain's new Roto-Brake 400.) Construction
features include 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” OD; mast diameters
from 12" to 22" ; 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)..........covvvvvvevnnnnnn. $149.95
Model 203BA (3-element, 20 meters)..............cccenen. ....5$139.95
Model 153BA (3-element, 1S5 meters).............cccceeen...... $ 69.95
Model 103BA (3-element, 10 meters)............ccovevvvnnnn. $ 54.95

FERRITE BALUN MODEL BN-86

Improves transfer of energy to the antenna;
eliminates stray RF; improves pattern and F/B
ratio. $14.95

“HY-GAIN ELECTRONICS CORPORATION

P.O. Box 5407-FL. Lincoln, Nebraska 68505

66 o CQ e December, 1971



Propagation

BY GEORGE JACOBS,* W3ASK

A(‘CﬁRDIHU to daily observations made of
the sun at the Zurich Solar Observatory, a
monthly mean sunspot number of 60 was re-
ported for August, 1971. This results in a
smoothed running sunspot number of 76, cen-
tered on February, 1971.

The solar cycle continues to decline at a rela-
tively rapid rate. This month's propagation fore-
cast i1s based on a predicted smoothed sunspot
number of 54, centered on December, 1971.
Last year at this time the solar index was 82,

Solar activity has now declined to a point
where some noticeable changes will take place
in DX openings during this winter season, when
compared to past winter seasons during periods
of more intense solar activity,

For example:

F-layer DX openings on 6 meters are now very

unlikely

Fewer DX openings will be possible on 10

melters

DX openings on 20 meters during the hours

of darkness will be reduced considerably

Conditions will improve for DX openings dur-

ing the nighttime hours on 40, 80 and 160

meters.

During December, the 10 meter band should
open an hour or so after sunrise, peaking on
signals from an easterly direction before noon;
from a southerly direction during the afternoon
hours: and from a westerly direction during the
late afternoon and early evening hours.

Excellent openings are expected on the 15
meter band, to one area of the world or another,
from shortly after sunrise through the early
evening hours, This should be the optimum band
for DX openings during much of the daylight
period.

Good-to-excellent DX propagation conditions
are forecast for 20 meters during December.
Opening at sunrise, the band is expected to
remain open to one area of the world or another
through the daylight hours and into the early
evening. To some areas of the world, 20 meters
may remain open during many ot the hours
of darkness as well. DX propagation conditions

#11307 Clara Street, Silver S-pring, Md. 20902

LAST MINUTE FORECAST

October, 1971
Rating & Forecast Quality

Dauys (4) (3) (2) (1)

Above Normal: 6, 11, 13, 19, B.C C
26-27

Normal: 1-2, 5, 7, 9-10, 12, A-B B-C C-D D-E

14, 16, 18, 20-21, 25, 28-29

Below Normal: 3-4, 8, 15, 17, C D D E
2224, 30-31

Disturbed: 23 I | O I E

How To Usg THESE CHARTS

The following is an explanation of the symbols
shown above, and instructions for the use of the
CQ propagation predictions:

1—-Enter Propagation Charts on following pages
under appropriate band and distance or geograph-
ical area columns. Read predicted times of band
openings at intersection of both columns.

2- Following each predicted time of band opening
is a forecast rating which indicates the relative
number of days the band is expected to open during
each month of the forecast period, The higher the
rating, the more frequent the opening, as follows:
(4) band open more than 22 days each month; (8)
between 14 and 22 davs: (2) between 8 and 18 days;
(1) less than 7 days.

On the “Short-Skip” Chart where two numerals
are shown within a single set of parenthesis, the
first applies to the shorter distance for which the
forecast is made, and the second to the greater dis-
tance. Note the forecast rating for later use.

8—With the forecast rating noted above, start
with the numbers in parenthese at the top of the
“Last Minute Forecast’”' appearing above. Read
down the table for n day-to-day foreecast of propa-
gation econditions in terms of Above Normal (WWYV
rating higher than 6); Normal (WWYV rating 5-6);
Below Normal (WWY rating 4); Disturbed (WWYV
rating less than 4). The letter symbols (A-E)
describe reception conditions (signal quality, nolse
and fading levels) expected for each day of the
month and have the following meaning: (A—ex-
cellent opening with strong, steady signals; B—
good opening, moderately strong signals, little
fading and noise; C—fair opening, signals fluctu-
ating between moderately strong and weak; D-—poor
opening, signals generally weak and considerable
fading and noise; E—poor opening, or none at all.

4—This month’s DX Propogation Charts are based
upon a transmitter power of 250 watts c.w.: 1 kw
p.e.p. 8.8.b., or 1000 watts d.s.b., into a dipole an-
tenna A quarter-wave above ground on 160 and 80
meters a half-wave above ground on 40 and 20
meters, and a wave-length above ground on 15 and
10 meters., For each 10 db gain above these refer-
ence levels, reception quality shown in the "Last
Minute Forecast” will improve by one level; for
each 10 db loss, reception will become poorer by one
level.

5—Local Standard Time for these predictions is
based on the 24-hour system.

6—The Eastern USA Chart ean be used in the 1,
2, 83,4, 8, KP4, KG4 and KV4 amateur call areas;
The Central USA Chart in the 5, 9, and 0 areas,
and the Western USA Chart in the 6 and 7 areas.
The charts are valid from Dee. 15, 1971 through
Feh. 15, 1972 and are prepared from asie propa-
gation data published monthly by the Institute For
Telecommunication Seciences of the U.S. Dept. of
Commerce, Boulder, Colorado.

should be optimum on this band during and
shortly after local sunrise, and again during the
late afternoon and early evening hours,

DX propagation conditions on the lower fre-
quency amateur bands should improve consid-
erably during December and the winter months.
Static levels should be at seasonally low values,
and signal levels are expected to be stronger
than at any other time of the year. DX openings
on 40 meters should begin during the late after-
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noon hours, with the band opening first to Eu-

rope and to other areas in a northeasterly direc-
tion from the USA. The band is expected to
remain open to one area of the world or another
through the hours of darkness and until shortly
after sunrise, when conditions are expected to
peak to Oceania and to other areas in a generally
southerly and westerly direction.

DX conditions on 80 meters should be fairly-

good during December. Relatively strong-signal
openings should be possible to many areas of
the world during the hours of darkness, with
conditions expected to peak as the sun rises at
the easternmost terminal of a DX path.

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

V.H.F. lonospheric Openings

Trans-equatorial scatter, or TE openings on 6
meters are expected to fall off a bit in the north-
ern hemisphere during December, but some
openings may be possible between the southern
half of the USA and South America. TE open-
ings take place during the evening hours, peak-
ing between approximately 8 and 11 p.M. at
the path mid-point.

A secondary seasonal peak in sporadic-E pro-
pagation is expected during December (the
major peak occurs during the summer months).
This should result in a number of good short-
skip type openings on the 6 meter band, between
distances of about 800 and 1400 miles. Sporadic-
E conditions usually peak during the early eve-
ning hours, but some openings may occur at
other times as well.

Two significant meteor showers are expected
during the month, which may make possible
some meteor-scatter type openings on 6 meters,
and perhaps on 2 meters as well. Geminids,
classified as a major shower, should begin on
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 of about 50 an hour.
Ursids, a less intense and shorter duration show-
er, 1s expected December 22-23. Peak intensity
should take place at about 3 A.M. EST on Decem-
ber 23, with a rate of approximately 15 meteors
an hour,

Some auroral-type v.h.f. ionospheric openings
are also 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 of this column for the days that
are most likely to be in these categories during
the month.

This month’s column contains DX Propaga-
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tion Charts valid from December 15, 1971
through February 15, 1972. Short-skip Propa-
gation Charts for use during December appeared
in last month’s column.

The Editor of this column would like to take
this opportunity to extend his warmest wishes
to everyone, everywhere, for a Merry Christmas

and a very Happy New Year,
73, George, W3ASK.

December 15, 1971-February 15, 1272
Time Zone: EST (24-Hour Time)
EASTERN USA TO:

11 15 20 40/80
Meters Meters Meters Meters
Western 08-09 (1) 07-08 (1) 05-06 (1) 14-16 (1)
& Central | 09-10(2) | 08-09 (3) | 06-07 (2) | 16-17 (2)
FEurope & 10-12 (1) | 09-11(4) | 07-09(4) | 17-19 (3)
North 11-12 (3) | 09-11 (2) 19-00 (4)
Africa 12-13 (2) | 11-13(3) | 00-03 (3)
13-15 (1) | 13-14 (4) | 03-04 (2)
14-15 (3) | 04-05 (1)
15-17 (2) 17-19 (1)*
17-19 (1) 19-20 (2)*
20-02 (3)*
02-03 (2)*
03-04 (1)*
Northern 08-11(1) | 07-08 (1) | 05-07 (1) | 16-19 (1)
Europe 08-11 (2) | 07-09 (3) | 19-23 (2)
& European 11-13 (1) | 09-12 (2) | 23-03 (1)
USSR 12-16 (1) 19-02 (1)*
Eastern 08-09 (1) 07-08 (1) 23-02 (1) 18-20 (1)
Mediter- 09-10 (2) | 08-09 (2) | 05-07 (1) | 20-22 (2)
ranean & 10-11 (1) | 09-10(3)| 07-09 (2) | 22-00 (1)
Middle 10-11 (2) | 09-11 (1) | 20-23 (1)*
East 11-13 (1) 11-13 (2)
13-15 (3)
15=-16 (2)
16-18 (1)
Western 08-09 (1) | 07-08(1)| 01-03 (1) 18-22 (1)
& Central | 09-11(2) | 08-09(2)| 06-07 (1) | 22-02 (2)
Afriea 11-13(3) | 09-12(3) | 07-09 (2) | 02-03 (1)
13-14 (2) 12-14 (4) | 09-13 (1) | 00-02 (1)*
14-16 (1) | 14-15 (3) 13-15 (2)
15-16 (2) 15-17 (4)
16-17 (1) | 17-18 (3)
18-19 (2)
19-21 (1)
Bast 08-10 (1) | 07-10(1) | 07-13 (1) | 18-00 (1)
Africa 10-12 (2) 10-12 (2) | 13-15 (2)
12-14 (1) | 12-14 (3) | 15-18 (3)
14-15 (2) 18-20 (2)
15-16 (1) 20-21 (1)
South 08-09 (1) | 07-09 (1) | 06-09 (1) | 18-19(1)
Afrieca 09-10 (2) | 09-12 (2) 12-14 (1) | 19-21 (2)
10-12 (3) | 12-14(3) ) 14-15(2) | 21-00 (1)
12-13 (2) 14-16 (2) 15-17 (3) 19-22 (1)*
13-14 (1) 16-17 (1) 17-19 (2)
19-22 (1)
22-01 (2)
01-02 (1)
Central 08-10 (1) | 08-10(1)| 06-07 (1) | 06-08 (1)
& South 17-19 (1) | 17-19(1) | 07-09 (2) | 20-22 (1)
Asia 09-12 (1)
18-22 (1)
Southeast | 08-10(1) | 08-11(1)| 06-07 (1) | 06-08 (1)
Asia 18-20 (1) | 17-20(1) | 07-09(2) | 20-22 (1)
09-12 (1)
19-23 (1)

“Predicted times of 80 meter openings. Openings on
160 meters are also likely to oecur during those times
when 80 meter openings are shown with a forecast
rating of (2), or higher.




——

Far 17-19 (1) | 1617 (1) [ 05-07 (1) | 05-08 (1)
East 17-19 (2) | 07-09 (2) | 05-07 (1)*
19-20 (1) | 09-11 (1)
17-19 (1)
19-22 (2)
4 _ 22-00 (1)
South 12-14 (1) | 10-14 (1) | 06-07 (2) | 01-02 (1)
Pacific 14-16 (2) | 14-16 (2) | 07-09 (83) | 02-04 (2)
& New 16-18 (1) | 16-18 (8) | 09-11 (2) | 04-07 (3)
Zealand 18-20 (2) | 11-19 (1) | 07-08 (2)
20-21 (1) | 19-28 (2) | 08-09 (1)
23-06 (1) | 04-05 (1)*
05-07 (2)*
| _ 07-08 (1)*
Austral- | 09-11 (1) | 08-12(1)| 06-07 (1) | 08-05 (1)
asia 16-18 (1) | 14-16 (1) | 07-09 (8) | 05-07 (2)
16-20 (2) | 09-10 (2) | 07-09 (1)
20-21 (1) | 10-14 (1) | 05-08 (1)®
14-16 (2)
16-19 (1)
19-22 (2)
_ 22-02 (1)
Northern | 07-09(1)| 07-08 (1) | o02-06(1)| 17-18 (1)
& Central | 09-11 (2) | 08-11 (8) | 06-07 (2) | 18-19 (2)
South 11-14 (3) | 11-18 (2) | 07-09 (4) | 19-21 (3)
America | 14-16 (2) | 18-16 (4) | 09-11 (8) | 21-04 (4)
16-18 (1) | 16-17(3) | 11-15(2) | 04-05 (3)
7-18 (2) | 15-17 (8) | 05-06 (2)
18-20 (1) | 17-19 (4) | 06-07 (1)
19-21 (8) | 19-20 (1)®
21-02 (2) | 20-22 (2)*
22-02 (3)°
02-04 (2)®
| 04-06 (1)*
Brazil, 08-11 (1) | 07-08 (1) | 13-14 (1) | 19-21 (1)
Argentina, | 11-14 (2) | 08-10(2) | 14-15(2) | 21-02 (2)
Chile & 14-16 (3) | 10-12 (1) | 15-17 (8) | 02-05 (1)
Uruguay | 16-17(2) | 12-14 (2) | 17-19 (4) | 21-08 (1)*
17-18 (1) | 14-15 (3) | 19-21 (3)
15-17 (4) | 21-02 (2)
17-18 (2) | 02-06 (1)
18-19 (1) | 06-08 (2)
I _ 08-10 (1)
McMurdo | Nil 07-10 (1) | 17-19 (1) | 00-05 (1)
Sound, 14-16 (1) | 19-20 (2)
Antarctica 16-18 (2) | 20-23 (3)
18-19 (1) | 23-01 (2)
01-04 (1)

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

10 15 20 40/80
Meters Meters Meters Meters
Western 08-09 (1) | 07-08 (1) | 05-07 (1) | 15-17 (1)
& Southern| 09-10(2) | 08-09 (2)| 07-09(3) | 17-18 (2)
Europe & | 10-11(1) | 09-11(3)| 09-11(2)| 18-23 (3)
North 11-12 (2) 11-13 (3) 23-02 (2)
Africa 12-14 (1) | 18-15(2) | 02-08 (1)
15-17 (1) 17-20 (1)*
21-00 (1) 20-01 (2)®
| l 1 01-02 (1)*
Northern 0B-10(1) | 07-08(1)| 06-07(1)| 17-19(1)
& Central 08-10 (2) | 07-09 (2) | 19-22 (2)
Europe & 10-12 (1) | 09-11 (1) | 22-01 (1)
European 11-12 (2) | 19-00 (1)*
USSR 12-14 (1)
{ 23-01 (1) _
Eastern 08-11 (1) | 07-08 (1) | 0O6-10(1) | 18-20 (1)
Mediter- 08-10(2) | 10-14 (2) | 20-22 (2)
ranean & 10-12 (1) | 14-16 (1) | 22-23 (1)
Middle 22-01 (1) | 20-22 (1)®
East |
West & 08-09(1) | 07-08(1)| o06-12 (1) [ 1821 (1)
Central 09-12(2) | 08-10(2)| 12-14 (2) | 21-23 (2)
Africa 12-14 (1) 10-12 (3) | 14-15(3) | 23-01 (1)
12-14 (4) | 15-17 (4)
14-15(3) | 17-19 (2)
15-16 (2) | 19-21 (1)
16-17 (1)

East 08-10 (1) 07-11 (1) 06-12 (1) 19-23 (1)
Africa 10-11 (2) 11-15 (2) 12-14 (2)
11-13 (1) 15-17 (1) 14-17 (3)
17-18 (2)
18-20 (1)
South 08-09 (1) 07-09 (1) 07-13 (1) 18-19 (1)
Africa 09-12 (2) 09-11 (2) 13-15 (2) 19-21 (2)
12-13 (1) 11-14 (3) 15-1T (3) 21-23 (1)
14-15 (2) 17-19 (2)
15-16 (1) 19-21 (1)
23-01 (1)
Central 08-10 (1) 08-10 (1) 06-07 (1) 06-08 (1)
& South 18-20 (1) 19-21 (1) 07-09 (2) 19-21 (1)
Asia 09-11 (1)
19-22 (1)
Southeast 08-10 (.) 08-11 (1) 07-08 (1) 04-07 (1)
Asia 18-20 (1) 16-17 (1) 08-10 (2)
17-19 (2) 10-12 (1)
19-20 (1) 16-18 (1)
18-20 (2)
20-21 (1)
Far 16-19 (1) | 07-09 (1) | 06-07 (1) | 02-08 (1)
East 14-16 (1) 07-09 (2) 04-07 (1)*®
16-19 (2) | 09-11 (1)
19-20 (1) 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 (1)
Pacific 13-14 (2) 12-14 (2) 07-09 (3) 01-02 (2)
& New 14-15 (3) 14-17 (3) 09-12 (2) 02-06 (3)
Zealand 15-16 (2) 17-19 (2) 12-15 (1) 06-07 (2)
16-18 (1) 19-20 (1) 15-17 (2) 07-08 (1)
17-22 (3) 03-07 (1)=
22-00 (2)
00-02 (1) |
Austral- 09-11 (1) 08-14 (1) 06-07 (1) 02-04 (1)
asia 14-15 (1) 14-15 (2) 07-08 (2) 04-07 (2)
15-17T(2) | 15-17(3) | 08-10(3) | 07-09 (1)
17-18 (1) 17-19 (2) 10-12 (2) 03-06 (1)*
19-21 (1) 12-15 (1)
15-17 (2)
17-21 (3)
21-22 (2)
22-00 (1)
North & 08-09 (1) 06-07 (1) 06-07 (2) 18-20 (1)
Central 09-10 (2) 07-08 (2) 07-11 (3) 20-22 (2)
South 10-14 (3) | 08-12(8) | 11-14 (2) | 22-08 (3)
America 14-15(2) | 12-16(4) | 14-16(3) | 03-05 (2)
15-16 (1) | 16-17(3) | 16-18(4) | 05-07 (1)
17-18 (2) 18-20 (3) 19.21 (1)®
18-19 (1) 20-22 (2) 21-01 (2)*®
22-00 (1) 01-04 (1)*®
00-02 (2)
02-06 (1)
Brazil, 08-11 (1) 07-08 (1) 06-08 (2) 19-21 (1)
Argentina,| 11-14 (2) | 08-13(2) | 08-14(1) | 21-02 (2)
Chile & 14-16 (3) 13-14 (3) 14-15 (2) 02-05 (1)
Uruguay | 16-17(2) | 14-16 (4) | 15-16 (3) | 21-04 (1)*
17-18 (1) | 16-17(3) | 16-18 (4)
17-18 (2) 18-21 (3)
18-19 (1) 21-02 (2)
02-06 (1)
MeMurdo Nil 07-09 (1) 16-18 (1) 22-05 (1)
Sound, 14-16 (1) | 18-20 (2)
Antarctica 16-18 (2) 20-23 (3)
18-19 (1) | 23-01 (2)
01-03 (1)
07-09 (1) |
Time Zone: PST (24-Hour Time)
WESTERN USA TO:
10 15 20 | 40/80
Meters Meters | Meters | Meters
Western 08-10 (1) 07-08 (1) 05-06 (1) 18-20 (1)
& Southern 08-10(2) | 06-09 (2) | 20-23 (2)
Europe & 10-11 (1) | 09-11(3) | 28-01 (1)
North 11-13 (2) | 19-23 (1)*
Arica 13-15 (1)
00-03 (1)
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NEED CRYSTALS?

We can supply crystals
from 2KHz to 80MHz in
many types of holders.

BO & 160m |

Color TV crystal (3579, 545K HZ) wire leads

100K Hz treq. std crystal (HC13/U)
1000KHz freq. std. crystal IHCG/U)

Any CB crystal TR or REC except
synthesi.zer crystals

Any amateur band crystal «n FT-243 holder (except

B0 meter FT.-243 holders

HC6/U,

CRYSTALS

We have in stock over six million crystals which
include lypes CRIA/AR,
HC13/U, HC25/U, HC18/U, etc. Send 10¢
for our 1971 catalog with oscillator circuits, listing
thousands of frequencies in stock for immediate
delivery. (Add 10¢ per crystal to above prices for
shipment 1st class mail, 15¢ each for air mail).

SPECIALS I
$160
4 for $5.00

$4 50
$4.50

$§250

$1 50 or 4 for S5 00
$2 50

FT243, FT241, MCI,

Special Quantity Prices to
Jobbers and Dealers

ORDER DIRECY
with check or money order to

JAN

CRYSTALS

2400A Crystal Drive

Fort Myers, Florida 33901

RF SPEECH PROCESSOR

FOR THE DRAKE TR TRANSCEIVERS

FEATURES:

e Increase talk-power 5 to

10 DB.

e Unique plug-in unit — no
modifications necessary

to the rig

e Specifically designed for

the TR-3,

TR-4 and TR-6

e Installs in seconds

e TR quality

e Pre-aligned — no adjust-

ments
¢ In-out switch

“ s
.F

e Small size — by use of

crystal filter and solid

Price

state components

COLLINS UNITS AVAILABLE

*California Residents add 59 Sales Tax

DX ENGINEERING
2455 Chico Ave., So. El Monte

Cal. 91733

70 e CQ o

(213) 442-7952

December, 1971

—— e _
Central & 07-09 (1 IT 0%=10 (1) ‘

Northern
i‘:urnpr &
Fu ropean
USSR |

Fastern
Mediter-
ranean &
Middle
Phi?f

West &
Central
Afrieca

— o —

f_tji- I!'.H | |

& South !
AsIA

=== ===

Southeast
Asia |

oast

South

Pacific
& :’*:r\‘l.'
Lealand

asld

Austral- ‘

'\.IH Iht ‘TN
& Central
South ‘
Ameriea |

Brazil,
Argentina,
Chile &
Uruguay

|
-
f"-It'_"h'[Ll:liﬁl
Sound,

Antarctical

L

SRS R =

l’iH-ﬂH H‘u '

07-09 (1)

08-10 (1) 06-08 (1)
10-11 (2) 08-10 (2)
11-12 (3) | 10-12 (3)
12-13 (2) 12-14 (4)
13-14 (1) 14-15 (2)
l L’-—lHI.’H‘
09-1211) 1 0%=12 (1)
12-14 (2)
14-15 (1)
DR-09 4‘1=_F D7-09 '1;*
00-10 (2) 09-11 (2
10-12 (1) ]|-1".
| 18-15 (2) |
| r-ll-u I}l
17-19 (1) | 08-10 (1) |
16-17 (1) |
17-19 (2)
19-20 (1)
14-15 (1) 09-11 (1)
15=1T (2) 15=16 (1)
1 7T-18 (1) ‘ 16-1T7 (2)
17-18 (3)
| 18=1%9 (2)
19=20 (1)
|
14-15 (1) | 13-15 (1) |
15-17 (2) 15-16 (2)
17-18 (1) 16-17 (3)
17-19 (2)
1 9-20 (1)
|
11-13 (1) | l']ﬂ-ll}”}‘
13-14 (2) 10-13 (2)
14-15 (3) | 18-15(3) |
15-16 (2) 15-17 (4)
16-17 (1) 17-18 (3)
1 =2=20 (*?)
20-21 (1)
13-15 (1) ‘ 08-12 (1)
15=17 (2) | 2-16 (2
17-18 (1) | 186-18 (3)
| 18-19 (2) |
1920 (1)

09-10 (2)
10-14 (3)
14-15
15-16 (1)

———

08-11 (1)
11-13 (2)
13-15 (3)
15-16 (2)
16-17 (1)

Nl

(2) |

07-10 (1)

el -

06-07 (1)
0T7-08 (2)
08-12 (3)
12-15 (4)
15-16 (3)
16-17 (2) |
=18 (1)

—————

07- IH’U
10=12 (2)
12- H (3)
14-16 (4)
16-17 (3)
lT—l“if.if}l
18-19 (1)

—_—s

V7T <10 (1)
14-16 (1)
16-18 (2)
| 18-1D (1)

O0R=-07

™ 1|j—i._

07=10 (2)
10-13 (1) |
00-04 (1) ‘

- 06G=07 {H T

07=10 (2)
10-13 (1)
O00-03 (1)

05=-10 (1)
10-13 (2)
1 3-15 (3)
]._|'1-| 'rli
17-18 (2)
18-20 (1) |
00-03 (1)
08-13 (1) |
13-17 (2)
17-19

e -

||

1-.—---'-

i)
I
1
1

-I_..—-

]
-1
=19 |
19-20 (
00=02 (
06-07
Oi=0%9 ()
19-11 (1)
17-19
1 9-20 (:
20-21 (1)
07-09 (1’
09=11
11-13

13=15

] 5= 1"- ,
18-20 (2)
..“*..'l
NR-10 (1)
13-14 (1)
14=-15 (2)
1 5=18 (3)
18-20 (2)
20-21] I}
06-07 ”] |
07-10 (2) |
10-15 (1)

15=-16 (2)

16-1R8 (3)

18-21 (4)

21-22 (3)

2200 (2)

00-02 (1)

1.-+HHH
19-23 (1)*

18-21 (1)

18-22 (1)

18-20 (1)

05-07 (1)
18-20 (1)

03-08 (1)

HI 01 (1)
01-03 (2)
D3-06 (3)
D6-08 (2)
08-=10 (1)
02-08 (1)*

e =

2900 (1)
00-03 (2)
03-06 (3)
06-07 (2)
07-08 (1)
nn-03 (1)
03-06 (2)°
06-07 (1)°

(1) |
07-08 (2) |
N8-10 (3) |
10-12 (2)
12-14 (1)
16-18 (1)
18-22 (2)
22-00 (1)
02=-05 (1)

l

C———

06-07 (2) |
07-09 (3)
09-13 (2)
13-15 (3)

01-03 (1)
03-06 (2)
06-08 (1)
01-08 (1)*
03-06 (2)°
06-07 (1)°

18-20 (1)
20-22 (2)
22-03 (3)
03-04 (2)

15-18 (4) 04-05 (1)
18.20 (3) 19-21 (1)¢
20-22 (2) 21-01 (2)®
22.06 (1) ﬁl-m (1)*
1 2. 1.1!1} :!-’1~:£‘3{1}
14-15 (2) 22-01 (2)
15-16 (3) nl nl {11
1 8-21 (3) |

21-01 (2) |

01-06 (1)

=T f_"}

h*-..!'_' flIl

16-18 (1) 3-05 (1)
18-19 (2)

19-22 (3)

22-01 (2)

01-03 (1)
07-09 (1)




Somebody once said

1

2

there's no price for perfection.

3

,,,,

Now there is: 2195.

Perfection. It's another name for signal/one’s
CX7A. When signal/one engineers set out to
design the CX7, they started with a clean slate.

They sat down and brainstormed. They

ried to come up with every conceivable feature
he serious amateur would want in a rig.

Once they had the features figured out, they
started 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

eatures:

. Instant band change without tuneup.

Instantaneous digital frequency readout.

|F shift control.

Built-in pre-IF noise blanker.

All popular modes of operation.

. Transceiver-plus-receiver operation.

Hang AGC levels out wide swings in signal strength.
All ham bands from 160 through 10 meters.

RF envelope clipping provides matchless talk power.
Metering of all critical functions.

COPNOINRRON =

—h

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 should answer
every amateur’s prayer. . . the CX7A.

In fact, the CX7A makes all other amateur
gear seem obsolete. It's like having a room full
of sophisticated gear in one single desk-top unit.

See the CX7A at your signal/one dealer. Or
write us today for a detailed brochure. You’'ll be
perfectly delighted when you see what
dedication to perfection has come up with.

Even at $2,195.

D S1r1S// one

a subsidiary of
Computer Measurements, Inc.

1645 West 135th Street
Gardena, California 90249
Phone: (213) 5632-9752
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BY WILFRED M. SCHERER,*
W2AEF

Reception of Space Signals

QuesTION: I have become interested in space
communications. It is planned to use a 51J-4,
SP-600JX, HQ-180X, plus converters. How
would you suggest arranging these in a setup
so I can use any receiver or two for sort of a
diversity-type reception?

ANSWER: Signals from space (satellites) are
either vertically, horizontally or circularly
polarized, depending both on the attitude of
the spacecraft antenna systems and the anom-
alies over the transmission paths. For divers-
ity-type reception you can use 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 use a multi-polarized antenna
with one receiving system. This will handle
vertical and horizontal signals as they change
over the transmission 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 the job in conjunction with the
above mentioned receivers.

Cheap 1:1 Balun

QUESTION: I have been looking for an article
showing how to construct a solenoid-wound
[:1 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 described an in-
expensive solenoid-type 1:1 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.

*Technical Director, CQ.
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6KDé6’s With HT-37

QuesTioN: I have been considering changing
the 6146’s in my Hallicrafters HT-37 to
6KD6's in an attempt to increase power. |
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 pair of 6KD6’s
in the HT-37 would necessitate a probable
change in screen voltage, bias (depending on
plate voltage), parasitic chokes, neutraliza-
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 L/C ratios might have to
be changed for proper matching to the lower
plate impedance of the 6KD6’s and thus
maintain the least tube heating while obtain-
ing good output with the lowest distortion
products. At any rate, the latter are liable to
be poorer than with the 6146’s. You’'ll also
incur the necessity of a real quick tune-up to
keep the tubes from burnup. Personally, I'd
forget the whole idea and lean toward a small
linear. An 800-watt p.e.p.-input job with 4-
6KD6'’s is described in the 1971 ARRL
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-16 trans-
ceiver might be set up for 20-meter operation.
Since then, Bud Haake, WOMSYV, 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 modification to my Heath HW-16
transceiver turned out. I stumbled across a
pretty simple solution. The following steps
did the trick:

1. Changed oscillator crystal 26.545 kc to
19.545 kc.

2. Removed mixer slug of Li 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 Lo.

“I found that the receiver coil L4 required
no padding and no additional capacitance
was needed at the p.a. tank. It only loads up
to about 70 watts with the loading capacitors

| Continued on page 85 |




Contest Calendar

BY FRANK ANZALONE * WIWY

Calendar of Events

Nov. 27-28 CQ WW DX C.W. Contest
Dec, 4-5 Indiana QSO Party

Dec. 4-5 Telephone Pioneers Party
Dec. 11-12 Spanish C.W. Contest

11-12 ARRL 160 Contest

. 18-20 National Awards Hunters Club

Jan. 8-9 ARRL VHF Sweepstakes
29-30 CQO WW 160 C.W. Contest
Jan. 29-30 French C.W. Contest

Feb. 5-6 ARRL DX Phone Contest
. 19-20 ARRL DX C.W. Contest

. 26-27 French Phone Contest

. 26-27 YL-OM Phone Contest
Mar. 4-5 ARRL DX Phone Contest
Mar. 11-12 YL-OM C.W. Contest
Mar. 18-19 ARRL DX C.W. Contest

Indiana QSO Party

Two Periods: (GMT)
1900 Sat, Dec. 4 to 0600 Sun. Dec. 5
1600 to 2400 Sunday, December 5

The same station may be worked on each
band and mode for QSO points.

Exchange: QSO nr., RS(T) & QTH; county
for Ind., state, province, country for others.

Scoring: One point per QS0. Ind. multiply by
number of states, VE provinces and countries
worked. Out-of-state stations use Ind. counties
for their multiplier. (max. of 92) Indiana may
work each other for QSO points.

Frequencies: C.W. — 3535,
21035, 28035. Phone—3910,
21395, 28600, 50400.

Awards: Certificates to the top stations 1n each
state, province, country and Indiana county.
Special award to the top in and out of state
scorer.

Mailing deadline Dec. 31st to: Thomas J.
Thamann, WA9YMXG, 5013 Nowland Ave.,
Indianapolis, Ind. 46201. Include an s.a.s.e.

7035,
71265,

14035,
14295,

Telephone Pioneers QSO Party
Starts: 1900 gMmT, Saturday, December 4
Ends: 0500 sMT Monday, December 6

This 1s the seventh annual party in which

*14 E,Ewn_c;d R;uJ, SI:in_lf_urd.Eﬂnn. [}_6‘)[15 |

telephone pioneer ham radio operators will be
able to contact other members in the United
States and Canada. The same station may be
worked on each band and modes.

Exchange: Signal report, contact
chapter name and number,

Scoring: One point for each contact, and one
point for each chapter worked.

Frequencies: Phone — 3965, 7260, 14295,
21365, 28675 50.1 to 5025 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 later than January 6th to: Frank
J. Wojcik, W2SNIJ, Stanley S. Holmes Chapter
# 55, lelephone Pioneers of America, 100 Cen-
tral Avenue, Kearney, N.J. 07032

number.

Spanish C.W. Contest
Starts: 2000 aMmT Saturday, December 11
Ends: 2000 GMT Sunday, December 12

This 1s a new contest 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.

Exchange: Six figures, RST plus a 3 figure
contact number starting with 001.

Points: Contacts between EA stations and
Philippines or Hispanoamerica states are worth
3 points. (DU, CE, CM, CP, CX, HC, HI, HK,
HP, HR, KP4, LU, OA, PY, TG, TI, XE, YN,

Some of the operators at Multi stations UAPKAX,
UK?AAN and UKPABA in past contests. L. to R.—
UW9BY, UAPAQB/UAN, UAPAN, UA9BB, UA9YBE
and UW9AF. Sam, UAPAN has also been very

successful as a singles winner.
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This is what you call contesting in comfort, The

RTTY DX-pedition to Leichenstein, HBOD during the

April ‘71 WAE RTTY Contest. L. to R.—HB9P, HB?-
AlK (ex-VK2ANI) and HBYWP.

YS, YV and ZP or equivalent prefixes.)

EA and all other non-European stations,
2 points.

EA and European stations, I point.

The same station may be worked on each
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160 Meter Regulations
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band for QSO and multiplier credit.

Multiplier: For EA stations, each DXCC
country worked on each band. All others, each
EA call district worked on each band.

Final Score: Total QSO points from all bands
multiplied by the sum of the multiplier from all
bands.

Awards: A silver medal goes to the first place
winner, a diploma to the second place winner.
(For each country ? )

Keep your log with 20 QSOs to the page, and
include a summary sheet showing the scoring
and other pertinent information, with your name
and address in BLOCK LETTERS.

Your entry must be postmarked no later than
one month from the end of the contest. To:
U.R.E. Concurso International, P.O. Box 220,
Madrid, Spain.

ARRL 160 C.W. Contest

Starts: 2200 oMT Friday, December 10
Ends: 1600 MT Sunday, December 12

The ARRL Contest Advisory Committee has
seen fit to include DX contacts as a multiplier
in this year’s contest., Good thinking.

Contacts will be between stations in ARRL
sections, and with DX. (DX to DX no go)

Exchange: RST and your ARRL section. (non-
ARRL send report only)

Scoring: Contacts between stations In an
ARRL section, 2 points. (see list in QST) QSOs
with other areas, 5 points.

The multiplier is determined by the number
of ARRL sections worked (max. of 74) plus
DX countries. (non-W/VE)

Awards: Certificates to each ARRL section
and DX country winners,

You are of course required to keep a valid
log of all contacts made, it is not necessary
however to submit it for contest purposes. To
report, use one of the ARRL summary sheets
and an alphabetical list of stations worked.
(Operating Aid 6) A s.a.s.e. to ARRL Hqg. will
get you the necessary forms.

The usual grounds for disqualification pre-
vail, and you may be requested to submit a
copy of your log for verification.

All entries must be received no later than Jan.
10, 1972 at ARRL Hq. 225 Main Street, New-
ington, Conn. 06111

N.A.H.C. Contest

Starts: 1500 gMT Saturday, December 18
Ends: 0300 GMT Monday, December 20

The New York State Chapter of the National
Awards Hunters Club is the sponsor of this one.

Exchange: Name, QTH and if member of
NAHC.

Scoring: 1 point per QSO for non-members,
and 2 points for members.

Awards: Plaques will be awarded as follows:
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ALL FIBERGLASS

HELICOIDAL BEAMS ,

® NEWEST

REVOLUTIONARY
DESIGN

® LIGHTEST

3EL. 40M 46 LBS.
3EL. 20M 21 LBS.
3EL. 15M 15 LBS

STACKING /7
PLATE MOUNTS
AVAILABLE’

© ALL FIBERGLASS

EL. & BOOM.

® EL 25% TO 30%

SHORTER.

® nO TUNING
NO ADJUSTING

® COMPLETE
WITH BALUN

MATCHING DE-
VICE

T MOUNT.

HANDLES POW-
ER FARIN EX-
CESS OF MAX,

LEGAL LIMITS.

O VSWR FLAT
ACROSS 80%
PHONE-CW
BAND.

® sTuRDY

CORROSION-
FREE CON-
STRUCTION.

BUY NOW — SAVE
20% DISCOUNT ON ANY ARRAY

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.

.

ALL ARRAYS PRICED ACCORDINGLY

Eﬁ 'E T0) T8 ;
> LU Q) £ eclhosccad.

134 WESTPARK RD., DAYTON, O.

45459

PHONE 513/433-3102
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1971 BARTG RTTY Contest Results

North America

W3KV 85,410 WB6SCH 22,534
VETUBC 74,460 WAPATY 22,032
WA2YVK 69,840 W7TZL 21,182
HPIXHG 52,000 KIYGF 14,700
WA6WGL 37,700 WAG6TLA 14,580
KZSLF 34980 WB6QFE 6,940

KILPS 29304 W3CIX 4,872
WSEUN 27,132 WB6RXM 3,220
W6AEE 24440 WSBTCO 1,736

WAG6KDI 22,974

W3KV placed 7th world high in a total of
58 entries.

Highest total of points on h.f., highest number
of members worked on h.f., highest total on

- v.h.f./u.h.f., and highest number of members

worked on v.h.f./u.h.f.

Make up your log so that there are 25 entries
10 the page.

Mailing deadline 1s February Ist to: Contest
Chairman, Larry S. Friedman, WB2KHO, 50-07
203rd St., Bayside, N.Y. 11364

Editor’s Notes

Time is running out if you haven’t already
sent in your Phone Contest log. It’s the 1st of
December for the phone. You have until January
|5th for your c.w. entries.

We solicit your log, no matter how small.
Remember, we publish all calls regardless of
how small your score may be. They sometimes
prove very useful in the checking of other logs.

Rules for our 160 Contest are the same as
last year and will be given in details in next
month’'s CALENDAR.

Another year has gone by the boards and once
again its time to extend greetings of the Holidays
to the many faithful readers of this Column.
May vour Christmas be a Merry one and may
you and yours receive many Blessing in the
coming vear. 73, Frank, WIWY

1971 WAE RTTY Contest Results
North America

Alaska WA2YVK 11,988
KL7GRF 6,420 W2VAQ 4,732
Canada K2RY1 408
VE7TUBC 29,858 WA3KEG 12,874
USA W3CIX 6,118
WIGK)J 6,214 W3KV 759
WIKQY 5474 WAG6WGL 19,224
K1YGF 90 W6AEE 896
W2LFL 15,576 WI7CBY 640

VE7UBC was world high scorer and
WA6WGL placed 2nd high among the non- |
Europeans.

ﬁ




Special Honor Roll

All Counties
#62 Richard H. Lennon, W2BLM 8-20-71.
63 Willis Sutherland, WA9FZR 8-24-71.

THE “Story of The Month™ for December, is:

Leo C. Haijsman, W4KA
( All Counties 43, 10-13-70)

It all started when Leo became interested in
the transmission of information by Wireless,
while still a boy on his Father’s farm in the state
of lowa. From the parts purchased from “Mur-
dock™ and several local electrical stores, he put
together a crystal detector and with the coveted
“Brandies” headset, heard his first radio signal
from the ether in 1922, It was only a short time
later, that through a careful savings plan, he was
able to purchase a UV-200 audion vacuum tube
and thus was able to hear distant broadcast
stations and even more important, c.w. signals
from other amateurs and the military.

This experience soon led to the desire to
communicate and in 1923 his first license
(Federal Radio Commission) was obtained
under the call of 9CI1Y. This license authorized
spark equipment for operation in the 176 to 200
meter band. A home built receiver of the regen-
erative type was constructed, using a vario-
coupler, and with a helix and a fixed gap, the
station was in operation. Enthusiasm blossomed
and Leo progressed with the art, through the
years to the use of modern s.s.b. equipment.

After graduation from lowa State College,
Ames, Iowa in 1930, employment was found
with the Cities Service Oil Company, as a young
engineer, in their oil refining operations. Later
he aspired to Government work and completed
30 years serving with the U.S. Bureau of Mines,
U.S. Maritime Commission and later in the

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

USA-CA HONOR ROLL

3000 2000 1000
W2BLM . ... 81 K4ELK ... ..138 K4ELK . . 246
WASFZR ... .82 W2BLM ... . 139 WASFZR ... 247

2500 WASFZR 140 500
W2BLM ... 116 1500 K4ELK ... 863
WASFZR ... 117 W2BLM .......172 WASFZR ... 864

K4ELK .. ...173 WA2FLA .. 865
WASFZR .. .. 174 K4HQI ... .. 866

Washington Office of the Federal Communica-
tions Commission. He is now retired and living
at 1044 S. E. 43rd St.,, Cape Coral, Florida
33904,

With the advent of CQ’s County Hunting
challenge, the spark of competition was re-
kindled in 1965 and an earnest effort was made
to meet this challenge. However, it was not
until October of 1970 that All 3079 counties
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
counties, as it seems as though the “Camper”
just can’t pass up those good/rare county lines.

WA4KA at the home station.
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WRC—Belgrade
Award

To quote Leo, “The County Hunters Conven-
tion during the week of July 4th (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 this,
attend their next convention (Peoria, Ill., July
4th, '72) or have an eve ball QSO with any one
of the group”.

lLeo is married, has two children and i1s a
proud grandfather. He holds membership in
DXCC, WAS, WAC, ISSB, QCWA, A-1 Opera-
tor, All Counties, and MARAC.,

Yes! You'll be hearing more from Leo, both
from his home station and from his camper,
out in the far away county lines.

Awards Issued

As shown in the Special Honor Roll, Dick
Lennon, W2BLM acquired All Counties #62, All
A3A, as well as All A3A 3000, 2500, 2000 and
USA-CA-1500 All 20M A3A.

“Paul” Sutherland, WA9FZR 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-500-
All 20: All 40; All 75 and All A3A.

Walt Morris, K4ELK was issued USA-CA-
2000 Mixed and 1500, 1000, and 500 All 14 MC,
All Mobiles, All S.S.B.

Don Goodman, WA2FLA qualified for USA-
CA-500 All S.S.B.

Lloyd Westbrook, Jr., K4HQI also qualified
for USA-CA-500,

Awards

Diploma of The French Americas: This DAF
Award as described in March '71 CQ and 1ssued
by Alex Desmeules, VE2ZAFC, P.O. Box 382,
Quebec 4, Que., Canada costs $1.00 or 10 IRCs.
Diploma Cidade Maravilhosa: This DCM (Won-

DCM Award
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derful City Award) is sponsored by LABRE,
Seccional Directory of the State of Guanabara.
It is available to all amateurs of the world for
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
January 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. Class B-20 Administrative Regions, Silver
Seal. Class A-23 Administrative Regions, Gold
Seal. Any authorized amateur band and any
mode of transmission are allowed, but there are
no special endorsements for band or mode. Send
log data, verified by local Radio Club or GCR,
listing station call, time and date of contacts
to: LABRE, Diretoria Seccional GB, Caixa
Postal 58. ZC-00. Rio de Janeiro, GB, Brazil.
There is no fee for the DCM proper, but 5 IRCs
are welcome to cover mailing costs. Note—
usually QSLs of Rio de Janeiro amateurs indi-
cate the Administrative Region where the station
is located: I-RA, 1I-RA, III-RA, etc....

WRC Beograd: Worked Radio Club, Beograd
sponsored by The Radio Club, Beograd is issued
for two way contacts (¢c.w., a.m., s.s.b. or Mixed,
all bands) with members of the club whose QSLs
have been received by the members worked.
0QSOs must be January 1, 1951 and later, same
rules apply to swls. Yugoslav stations need 8
contacts, other Europeans need 5 contacts and
all others need 3 contacts. Members are
YUIAAQ, AEG, AFQ, AK, APO, ARQ, AU,
BKL, CV, CW, EO, FM, KL, LU, MV, NBR,
NBQ, NBT, NBU, NCD, NED, NEO, NHD,
NHV. NID, NOC, NOP, NOR, NPW, NPZ,
NRK. NSF. NSH, NSN, NSW, NUK, NUM,
NUN., NRW. NYE, OAW, PKW, QAA, SJ, SW,
YR. NVU, NZN, NYO, OAU. Extracts of log
and 10 IRCs (10 Din) should be sent to: AWARD
Manager, P.O. Box 235, Belgrade, Yugoslavia.
This data was kindly sent by Joso, YUINSN
who is also YU-Check point for CQ DX Awards.

Notes

As this is being written, 1 have just received
an air letter from Al Shawsmith, VK4SS won-
dering if I had received his USA-CA Record
Book| Application sent 1 May ‘71 via Registered
Air Mail, his letter is dated 1 Sept. '71 and his
Record Book has not arrived. My routine is that
when received, Record Books are checked within
a day or 2 and a letter is sent at once with all
data and the Award is sent via 3rd class mail
within a few days. In the case of applicants out-
side the U.S.A.. I always notify them via Air
Letter, as I know that sea mail can take months.
Sorry, but Al's Record Book is apparently lost.

In case my readers might get the idea that
all County Hunting is done on s.s.b., let me ad-
vise you that much County Hunting is done on




SAROC e« JANUARY 6-9, 189 /2

WHAT'S KIS
RATE OF FREQUENCY.
FREQUENCY ¢ ARE YOU KIDDING 2

HE SPENDS ALL
HIS TIME WITH
Y THAT NUTTY
Z RADIO.””

TH NATIONAL FVi
CONFERENCE

GROUP FLIGHT VACATION PLAN FROM CHICAGO
ST. LOUIS « OMAHA « KANSAS CITY « DENVER

FABULOUS FLAMINGO MAIN SHOWROOM WITH

JACK JONES AND MIYRON COHEN

SAROC ADVANCE : WITH MIDNIGHT SHOW ¢ OR WITH
REGISTRATION & TWO DRINKS :  DINNER SHOW
=9.00 : s14.50 : 517.50

HAM RADIO MAGAZINE — SAROC HAPPY HOUR — THURSDAY
SWAN ELECTRONICS — SAROC SOCIAL HOUR — FRIDAY
HY-GAIN/GALAXY — COCKTAIL PARTY — SATURDAY

CALLING ALL HAMS!

S Anoc FLAMINGO. HOTEL CONVENTION CENTER .
SAROC, Flamingo Hotel Room rate $12.00 Ak
TH NATIONAL plus tax, single or double occupancy. Mail ol > HILTON

to Flamingo Hotel, Las VYegas. '. LAS VEGAS, NEVADA
CONVENTION SAROC, advance registration $14.50 per per- 3 s &
- :  ASa son, regular registration at the door, Fla-
JAN. 6 10 9 +-19/7 mingo Hotel Late Show, Sunday Breakfast,

o ks “\VANA Cocktail Parties, Seminars and Meetings. SAROC, sponsored by Southern Nevada ARC,
LAS VEGAS, NEVADA Mail to SAROC. Inc., Box 73, Boulder City, Nevada 89005.

VISIT THE FLAMINGO’S NEW SPEAKEASY RESTAURANT & SALOON
Las Vegas’ most unique dining spot
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SCHEMATICS HANDBOOK

"’-; Partial list of contents:

_‘ﬁ

SCR284
SCR506

ART13
BC189
BC344

BC640
BC728
RAX SPR2
il ARC7 BC610A SCR274  TBW

=F This is a book literally loaded with schematics
for all the currently popular pieces of surplus gear.
Most amateurs are well aware of the prnblerns en-
* countered in purchasing seemingly inexpensive surplus
units,only to find that noschematic diagram is available.

ARC1
ARC33
pie ! ARCS

T L1 T P T l.-—-"l

CQ MAGAZINE

14 VANDERVENTER AVENUE
PORT WASHINGTON, L. I, N. Y. 11050
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SIRS: My check (money order) for $
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is enclosed. Please send copies of the I
SURPLUS SCHEMATICS HANDBOOK. I
!

|

|

I

|

|

|

Address

s
|
P
L
U
S

City State Zip

< 250

c.w. on 14070 and 7055 and there 1s a C.W.
County Hunters Newsletter published by James
E. Hofiman, KI1ZFQ, 42 Gresham St., Milford,
Conn. 06460 and the cost in the USA is $1.75 via
surface mail and $2.10 via air mail.

Yes, there are now rwo QSL Bureaus (or call
them what you will) established to help County
Hunters forward their QSLs and get replys.

The International County Hunters Mobile
QSL Agency, P.O. Box 146, Lakeside, California
92040 (Run by Dave Manescu, W6CCM). Life
membership, $1.00 Mobile cards handled for
just 2¢ each plus s.a.s.e. to cover return of certi-
fied cards to you. Bundle cards, arrange alpha-
betically by call areas, and send. To try to
answer some questions that might arise, cards
will be forwarded to the mobileers on the 1st
and 15th of each month with s.a.s.e. for their
return to the agency who will then send to the
member station at no additional cost. Yes, vou
can enclose one of your own (QSLs with the CH
QSL in case the mobileer needs your county,
but don't forget that counts as an additional card.
| feel that Dave will even forward QSLs for
fixed stations that you worked on the ICHN,
and I believe he will even accept your regular
cards for MARAC Awards. A couple of minor
changes, cards will be forwarded to a mobileer
as soon as the Agency has 8 or 10 cards for him.
He would also like s.a.s.e. in 8¢ types, that 1s, if
yvou send in 50 cards and they cost you 40¢ to
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send, he would desire 5 envelopes with 8¢ on
each envelope, instead of 40¢ on one envelope
as all your cards will not be answered by dif-
ferent mobileers at the same time. I believe Dave
will do everything possible to make it work cor-
rectly and perhaps you might have ideas as time
goes along that you could send to him.

The QSL Clearing-House for County-Hunters
has been formed by: R. C. Schmarder, WA2AEA,
4 Pinewood Circle, Corning, N.Y. 14830. Bob
figured that if each of the 3077 counties were
QSLed separately, the postage alone would total
$430.78, thus the idea for his Clearing House.
The County Hunter sends $1.00, four s.a.s.e. and
as many mobile reply cards that will make up
the one-ounce limit (or two ounces if he has
enough cards). The County Hunter then sends
lots of mobile reply cards (in one or two ounce
envelopes) until he receives back the four
stamped envelopes, each containing one ounce
of cards. The Clearing House will forward cards
to the mobiler, along with a return envelope
addressed to the Clearing House—again, using
the full limit of weight. Using the weight of cards
and envelopes in his stock, the following are
samples of one-ounce weights: #1= 1 #10
envelope, 4 #63 envelopes, 1 dollar bill, and
6 Moble reply cards. Example #2= 2 #6%
envelopes, 1 instruction sheet, and 10 reply cards.

[Continued on page 84
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BY GORDON ELIOT WHITE*

D'URING the Korean War the Radio Corpora-
tion of America produced a series of general-
purpose electronic units for the U.S. Navy, under
nomenclature FRR for fixed-station, MRR for
mobile, SRR for shipboard, and URA for com-
mon-use demodulators. Consisting of low, me-
dium and high-frequency communications re-
ceivers and audio and intermediate-frequency
type radio teleprinter demodulators, these sets
employed then state-of-the-art techniques, in-
cluding miniaturization, subminiature tubes, and
modular construction. Their design bridged the
gap between conventional tube sets and early
solid-state equipment, and served the Navy for
almost two decades.

The AN/FRR-18, -19, -21, -22 and -23, AN/
MRR-1, -2 and -3 and AN/SRR-11, -12 and -13
receivers came along at the same time as the
Collins R-390 and 390-A designs used by the
Army and the Air Force. To my way of thinking
the RCA sets are not up to the Collins equipment
in most specifications, although both aimed at
similar military needs. The Navy equipment was
possibly a bit too reliant on the subminiature
lube, and the design does not match the Collins
bandspread, stability, or digital readout accuracy.

But if found in good condition, the RCA units
can offer good value at reasonable prices in
surplus,

Fig. 1 is a general view of the FRR, MRR or
SRR receiver, circa 1954,

" The key to getting a good buy in one of these
units is to check the condition. I have found that
95 percent of the R-390 receivers in surplus are

operable. Unfortunately, the obverse seems to be
true of the MRR/SRR/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, they can offer good value, but if bought
in an as-is condition, can prove difficult to repair
because of the shortage of replacement parts. A
number of the sub-systems are hard to work on
and tricky to adjust, There is an extensive me-
chanical control system, and a special optical
bandspread device that is not anyone’s cup of tea.

The sets used sub-miniature tubes throughout
that are more expensive in surplus than the more
common 7 and 9-pin miniature bottles, or the

later solid state devices.
Many of the SRR/FRR sets I have seen have

*1502 Stonewall Road, Alexandria, Va. 22303.

been canabalized for parts, notably for the tube
modules with their soldered-in subminiatures.

In a later up-date, the SRR/FRR/MRR types
had some of their subminiature diodes replaced
by solid-state devices, notably five 5647 tubes for
which IN458 diodes can be used in positions
V1005, V1103, V1106, V1107 and V1101, These
are, respectfully, the detector, squelch, limiters,
and noise limiter functions. Some saving in fila-
ment current 1s made, but the chief gain is in
reliability and availability of replacements.

Some MRR/FRR/SRR sets were further
modified with the addition of three mechanical
1.f. filters for 3, 8 and 16 k¢ bandpass—clearly
a move to meet the standard set by the R-390-A
of Collins. I have no idea how many sets were so
modified, but contract records indicate that the
changes were incorporated in AN/FRR units
bearing serial numbers 26 and up.

The specs of the FRR, MRR and SRR series
are shown in fig, 2.

There was an experimental version of this
series which incorporated a CV-57 i.f. demod in
the same cabinet as the receiver, but I have only
seen one, bearing an XA serial, and apparently
it was not produced in quantity.

The second intermediate frequency of the
RR-series is 200 kc—explaining why many sur-
plus CV-57’s are found tuned to that input rather

Fig. 1—A general view of the FRR, MRR or SRR

receiver.
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LIBERTY

pavs MORE!
WILL BUY

LIBERTY
OFFERS

MORE!

PRESTEL FIELD STRENGTH METER

Larger, loud speaking model. 2.5 microvolt. Only

$289.00 F.0.B. New York.

FOR CASH

ALL TYPES

* ELECTRON TUBES

* SEMICONDUCTORS

* Military Electronic
Equipment

* Test Equipment

WIRE, WRITE, PHONE COLLECT! WE PAY
FREIGHT ON ALL PURCHASES WE MAKE

-

Never Anything Like It!

1-Man Can Do A Better Job Than 3 In The
Same Time!

A Gold-Mine for Antenna Installers!
(Model MC16)

Frequency Range: 40 to 230 and
470 to 860 Megahertz. Calibrated
. outword from 10 to 50,000 Micro-
volts. Nothing makes it easier to
Yproperly and speedily find the
i correct place to install TV, FM
and Communication Antennas.
You can measure and hear the

signals with this 45 volt battery economically pow-
ered unit,

Only $123.00 F.0.B., New York

Liberty Electronics, Inc.
548 Broadway, New York, New York 10012, Phone 212-925-6000

than the more common amateur receiver 1.f. of
455 kc.

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 first i.f.s of 60 or 600 k¢, depending
on bands covered,

Antenna input may be high or low impedance,
with the change accomplished by moving a

Remarks

crystal local osc.,
fixed station
fixed station
mobile operation
shipboard station

Receiver
AN/FRR-18

Frequency
14-600 k¢

AN/FRR-21
AN/MRR-1
- AN/SRR-11

AN/FRR-22
AN/MRR-2
AN/SRR-12

AN/FRR-19

250 kc—
8.0 mc

shore station
mobile operation
shipboard station

2—32 mc¢

crystal local osc,,
fixed station
fixed station
mobile operation
shipboard station

AN/MRR-3
AN/FRR-23
AN/SRR-13

Fig. 2—Specifications for the FRR, MRR and SRR

recejvers.
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shorting link, 0101 or 0102 inside Zio1, the r.f.
amplifier module,

If diversity reception is desired, links are pro-
vided in the diode detector and a.g.c. circuits for
applying a rectified signal voltage and automatic
gain control voltage to a second companion re-
ceiver to balance the gain of both receivers. Since
the URA-6 and URA-8 demod systems were de-
signed for diversity work, a complete setup
wotld consist of a pair of receivers connected to

Input Unit Remarks
50 ke 1.1, CV-71 Identical to the CV-71
200 ke—  CV-57 except input tuneable
500 k¢ 1.f. over a wide range.
(Tuning is critical )
audio type CV-60 Identical appearance
to CV-71, CV-57
CV-89, virtually identical to
-89A CV-60 except for

cabinet design

— all demods are approximately 5%2 inches
high and fit in 19 inch racks, with tuning dis-
play scopes giving flipping-line displays; will
handle any shift from 70 c.p.s. to 1,000 c.p.s. |

e —

Fig. 3—Demodulator selections available for this

series of receivers.




antennas 1deally located more than a half-wave-
length apart, feeding two CV-57's or CV-89's,
with the stronger signal selected by a CM-22 or
CM-14 comparator,

A panoramic display output from the mixer
cathode follower, V., at 1,600 ke, available at
rear-panel jack Jypu;, on FRR-22 and -23.

Fig. 3 shows the demodulator selections avail-
able in the same series. -
The CV-60 was built by Hoffman Electronics O B
as the CV-89, using a virtually identical circuit, .
but slightly repackaged. As such it served for
many years as the standard Navy RATT com-
munications demod until it was superseded by 1
the URA-17 and other solid-state terminal units

such as the Frederick 1200 and 1203’s.

The receivers are covered in NavShips manual
92211. Fig. 4 is a typical block diagram, showing
the FRR-22 unit.

The controls are self-explanatory in general,
with only a few special features. Each receiver
contains a local crystal calibrator (10 kc on the
FRR-21, 50 k¢ in the FRR-22 and 200 kc on the
FRR-23) These provide signals allowing the
optical readout to be calibrated. The CAL switch
Is turned “on™ to apply B + voltage to the cali-
brating oscillator, and remove B 4+ from the an-
tenna preamp stage, thus applving a whistle at
appropriate points on the tuning scale. Adjust-
ments are made by loosening the thumbscrew
holding the CAL AbJusTt knob, then turning it to
bring the nearest calibration marker under the
hairline on the projection screen at the same
time that zero beat between the calibration oscil-
lator and the b.f.0. is obtained.

Sensitivity of the receivers is as follows:

ouTeEuT

TRANEIONME W

ADD DECIBEL
Brins
OUTPUT MgTEN
MEIOR

JA00E PN

JAD0OS 10

OPERATED BY RECEFTION CONTROL

NOTE 1000,1100, AND 1300 AWiTEHEY

EmD AUDIO
AMPLIFIEN

AUDID AMPLIFIEN —
lu,nf

SILFmC W
BioDE
KEion

RO FILTER-A) BROAD AR &3 P&
e .
Amany
g .

BILENCEN CONTROL

L L

L———-&———--—-h ———-—-—Fl'h-;

AUDID FiLTENE
20 - & mARP

1§T .lu:nn"'
BWMFLIFI™

ABE LIN

)

EXTERNAL DETECTOR LiINE

EXTERAMAL
An
TE

S PE

L

W

i

CATHODE FOLLOWER

|

#HiGa-L 0w §S@aTCH
STiD&

TUsi
NOICATDN
BTN
END I-F

mé;,

BFO

14-18 kc 8 microvolts or better
I8-100 k¢ S uv or better 5
100-600 ke 3.5 uv or better 2 Ede 2. i
600 kc—8 mc 3 uv or better #3 g2z 23
8-24 mc 4 uv 13 : )
24-32 mc¢ S uv or better g2 T S~
z N
The most important test fiture for one of these 2 :
receivers 1s the cable which can patch the re- §E o B :
ceiver to the connections in the rear of the case % 5 i3 :
while the set is open for maintenance. Known as o 3 2e o l
cable CG-1101/FRR, this piece, or a homemade ; = : 2|2 g - |
substitute for it is virtually required in order - E! : zis = = :
to work on these receivers, since the power, : 53 H :
antenna, and output hookups are all made by =3 83 S :
sliding the receiver into the jack in the weather- + - I
proof case. Alternatively it might be possible to : :
% ;
§
& |
2 ALE I
. 2 ’
I i |
I - i
i3 £ —~._5 :
. l ; 3 I
Fig. 4—A typical block diagram for the receiver £2 ~
series. The FRR-22 is shown. -
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BRAND NEW FREQ-SHIFT TTY MONITOR:

NAVYY OCT-3: FM Receiver type, freq. range | 1o 26 MHz in
4 bands, cont. tuning. Crystal calib. Reads up to 1500 Hz de-
viation on built-in VTVM. Cost $1100.00 each! In original
box, with instruct. book & cord, fob Mariposa, Cal. ...... 49.50

REDUCED RADIO-RECEIVER PRICES!
Start a Christmas Lay-Away if you wish . . . we will hoid

them. Every receiver aligned, grtd 199% perfect, and clean.
SP-60(0-JX, double-conversion 540 KHz continuous to 54
MHz, plus crystal control, if you wish, for your 6 most-
favorite stations. In cabinet, $299.50. Less cabinet but with
top & bottom covers, $275.00. R390/URR, triple-conversion
500 KHz to 32 MHz with precision digital tuning and crystal
zero-beat and corrector each 100 KHz . . . only $595.00.
R3I90A/URR adds the sharper CW selectivity of mechanical
filters, onty $795.00.

BRAND-NEW SOLID-STATE SCOPE BARGAINS:

We are now the Distributor for Leader Instr. Corp. QUAL-
ITY-CONTROLLED imports. Warranty is 2 years on parts, 6
mos on labor. We pay the shipping to your door at advertised
prices! Here they are:

LBO-301: 3* Portable, triggered, with both vertical & horiz.
accurately calibrated. DC-7 MHz pass. 3 1 /2 mv rms sensit.
Swp 0.2 usec & uUp. 5" X 8" X 12", 14 IDS. cevereresesssssnss 334.50
LBO-501: 5** triggered, both vert. & horiz. accurately calib.
DC-10 MHz, 7 mv rms sensit. Swps 0.2 usec & up. 11" x
85752 170, T8 T cosvsnvmmmssrasessssiunsrrevsnsattaim i ephtion b 339.50
LBO-53B: 5* vectorscope, DC-10 MHz. Hybrid solid-state &
tubes. FET's eliminate display bounce from line transients.
Clear Vector Pattern display. 11" x 8" x 17", 30 1bs...229.00
10X Probes for above: LPB-10X, €ach .ccviissecenessrnnes 15.90

20-LB NAVY PORTABLE 4 MHZ SCOPE
AN/USM-32: 10 Hz to 4 MMz T24ab. Line 118y, 50400
Hz. 3IWP1 CR tube with rectangular mask & graticule. Sensit.
40 mv rms/cm & up, and includes calibrator, 350 nsec video
delay line. Input | meg, 28 pf. Sweep triggered by signal,
3/4 usec/cm & up. 5 choices Z-axis Markers for exact calhb.
With schem, dwg. & op. instruct. Good, UsSed. .....cceceee 129.50

(OHC at cost if desired, grtd not over $§50.)

TEKT' & HEWLETT-PACKARD SCOPE BARGAINS:
Ask for our Catalog Category No. 24!

We have Digital Counters, Aeronautical Test Sets, Audio
Test Sets, Oscillators, VTVM’s, Precision Meters, Pulse Gener-
ators, Signal Generators, Differential Voltmeters, Regulated
Power Supplies, Wattmeters, etc. with separate Catalogs for
each Category . .. so please ask for your needs by the type of
equipment you need! THANKS!

WE ALSO BUY! WHAT DO YOU HAVE?

R. E. GOODHEART CO., INC.
Box 1220-CQ, Beverly Hills, Calif. 90213
Phones: Area Code 213, Office 272-570/7

PLEASE USE YOUR ZIP
CODE NUMBER ON ALL
CORRESPONDENCE

Torroid

Tank
Coil Kit

Kit contains all necessary parls
and instructions for assembling
compact (2" d.) high efficiency

516-95 B0-10 m. pi-network tank coil
/j As used in our fam-

ous 2000L Linear,

3498 East Fulton Street

Columbus, Ohio 43227
TELEPHOMNE 614 217-2630
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detach the back plate of the case itself and use it
separately with the receiver for maintenance.
(Until you have faced it, you have no idea how
frustrating 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 fiendish, and to quote the manual:
“The frequency to which the receiver is tuned
appears projected on a translucent screen...The
projection system consists of a glass disk on which
the tuning range of the receiver is calibrated in
five scales. A light source is mounted in a housing
behind the tuning dial. A portion of one of the
optical scales i1s projected through a system of
lenses and onto a mirror which reflects the
image of the scale back upon the transluscent
screen. The glass disk i1s rotated by gears as the
tuning knob i1s turned. When the setting of the
band selector is changed, the dial light and lens
housing is moved up or down by a cam driven
by the band selector gears to align the lens
system with the corresponding frequency scale
on the glass disk.” The CAL ApJusTt knob pro-
vides a means of shifting the frequency scale
slightly bv horizontal movement of the lens
system., [

USA-CA [from page 80]

Example #3= 1 #63 envelope and 15 reply
cards. Thus, the average cost is less than 2c per
card, you can send your personal QSL in case
the mobiler needs your county at 2¢ per card
(stamps acceptable). The Clearing House (Nor
Dave, W6CCM) 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 returned by the
mobiler, but only for signature and can not be
held responsible for correctness of data shown
on the cards. (I feel sure that once they are pub-
licized, there will be plenty of business for both,
Ed.)

Many thanks to Gun, JAIBMI; Mikio,
JATDBG (exJA8BZX) and Seiichi, JA2ENU for
their kind (badly needed) help in modifying a
piece of Japanese equipment. In addition to it
being a most difficult job, all instructions were
in Japanese, one of the many languages that I
have not mastered, Hi!

Wish 1 had the space to tell you about the
many fine books on all phases of electronics,
that I have had the pleasure of reviewing, but
as I do not—write for their latest list of books to
Tab Books, Blue Ridge Summit, Penna 17214,

Hope you have written your letters to “Santa”™
for all that equipment you desire for Christmas.
Have fun with your new gear and antenna but
don't forget to write to me and tell me: How

was your month? 73 and Merry Christmas,
Ed., W2GT.




Q& A [from page 72]

unchanged. 1 thought about swapping posi-
tions of Cs1 and Ci2 which would give the
same value on 80 and 40, which might 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 help
someone else. By the way, the sensitivity ap-
pears better than it did on 15 meters.”

Thanks, Bud. Readers should note that
this modification is made at the sacrifice of
| S-meter operation.

Decade Counter Notes

The following correspondence may be of
interest to readers who like to delve into the
principles of operation and the construction
of decade counters:

“I have on hand a generous oversupply of
an application note dealing 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 this information, but it may have some
general educational value. If any of your
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, WIDMU
P.O. Box #1
Corinth, Vermont 05039

Greetings

That time has fast come upon us to say,
“Christmas Greetings to all with good health
and prosperity (with good DX thrown in) for
the New Year. Bill, W2AEF

Letters [from page 7]

For my part, I plan to work c.w. as a very im-
portant part of my job until 1992 when I will be
90 and maybe ready to lay aside my Key. So let us
not either underestimate or overestimate c.w,.
When my ship leaves the West Coast I can work
KPH or KFS every day westward until Malacca
and WSL can be worked every day eastward to
Strait. And when we leave the East Coast, WCC
Ceylon. In each direction it is c.w. that does the
job. Between Ceylon and the Malacca Strait 1t 1s
a little sticky to work either coast of the U.S. |
have to shop around some to find the right fre-
quency to work one coast or the other and also
shop around for the right time of day.

The other modes are fine and 1 wish them well
and 1 guess when c.w. can be supplanted by
another mode i1t will be done.

Noble H. Ireland, Radio Officer
S.S. The Cabins, WSUD

FM. MOTOROLA GOVERNMENT
SURPLUS
R-394 Receiver

152-172 MC $14.95%22.50
T-278 Transmitter

Used: Recond.

152-172 MC 18.95 24 .95
R-257 Receiver
25-50 MC 19.95
T-208 Transmitter
Also- Power Sup- 25-50 MC 29.95
lies, Amplifiers, CY-938 Cabinet 7.95 9.95

dules, etc. ;
Write: ESEE!:?CQ. C-847 Control Box 8.95 12.95

Send For Our BIG CATALOG No. 71

FAIR RADIO SALES
P.O. Box 1105 - LIMA, OHIO - 45802

HRLosvices

MAINLINE RTTY EQUIPMENT
HAL offers complete parts kits for the
Mainline ST-6 TU and other RTTY equip-
ment. Get both the circuit boards and parts
from one source and save. Please write for

full details and price.
HAL DEVICES Box 365, Urbana, I1. 61801

CASH PAID...... FAST!

For your unused TUBES, Semiconductors, RE-
CEIVERS, VAC, VARIABLES, Test Equip-
ment, ETC. Fair Dealings since 1938. Write or
call now! Barry, W2LNI.

BARRY ELECTRONICS, 512 Broadway, New

York, N. Y. 10012. (212-WA5-7000) (We buy
e factory termination & from individuals).

I I AL AR Al AR AR R R R R R Y

WE PAY HIGHEST CASH PRICE FOR
ELECTRON TUBES & SEMICONDUCTORS

IMMEDIATE PAYMENT ON
UNUSED TUBES

H&L ASSOCIATES

ELIZABETHPORT INDUSTRIAL PARK
ELIZABETH, NEW JERSEY 07208
(201) 351-4200

STAR-TRONICS

INDUSTRIAL AND GOVERNMENT
ELECTRONIC SURPLUS

SEND FOR OUR LATEST ALL DIFFERENT
MONTHLY PICTURE CATALODG. NOW!

Box 17127, Portland, Ore. 97217

HILLTOPPERS
FOR SIX AND TWO

3L 6M $14.95
8L 2M $16.95
Full Size Open. Fit Any Car Trunk Closed;

Also Saturn Six Halos. 6&2 Lunenburg Beams

HI-PAR PROD. BOX 88, FITCH, MASS. 01420
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160 Meter Contest [from page 60)]

ZD9, KV4, W4 all 2 X s.s.b. 1 will be operating next
yvear's contest from a new QTH, possibly MP4B land.
(In the Contest Roger worked only one W/K and that
was K2GNC. However, since then he has worked many
here in the States. He is also ex-ZB2AY ). VK6NK: A
very FB Contest but for us in Australia a very trying one
at the time of year chosen, January to March is our
summer and cyclone season. This, in turn, causes a lot
of tropical storms. This vear it couldn’t have been worse
as we had a cyclone during the week to the north and
were suffering the results over the contest weekend. QRN
was S9 plus and the poorness of my log is the result.
I would get the call after a long listen and then fight 10
get the report with static crashes every second or so.
This isn't good when every station is DX at a minimum
of 2.000 miles. If it hadn’t been for the QRN many more
would have been worked:; they were there calling but
only parts of calls could be logged. A great pity with VP7
missed as well as well as W6/7 and many others. VKIR/J:
Time of vear unsuitable for Oceania. QRN S7/8 and
continuous. A few weak east coast W's were heard Ist
nite but too weak to identify. VK3IQI: Lost half my
antenna about an hour before sunset. Heard WSRTQ,
5 W6's. 3 JA's. Nothing else from anywhere. VK3IXB:
I was heard and called by KIPBW but missed him —
nuts! OEJIKU: Condx for DX was here very poor.
VPI9BO: Condx very good Ist nite. Sigs outstanding from
N, & S. but not much heard from Eu, QRN 2d nite made
receiving almost impossible. Had best local turnout with
three stations on—VP9GR, VP9FW and myself. In all,
a good weekend meeting old friends. VP9GR: Heavy
QRN 2d nite. Band open only in the evening from Ber-
muda, PYIMGF: As can be seen from my log, condx
were excellent as far as sig strength is concerned but
QRN kept most stations from getting thru. Many stations
were heard calling but QSOs were just no possible. The
following morning QRN was slightly better but condx
were “‘one-way.” 12 hours of calling CQ didn't even
result in the faintest QRZ although sigs were about the
same as Saturday morning. Anyway, glad to have been
able to deal out a few points and multiphiers. Power 750
watts into 1 2 wave honzontal end fed wire not up very
high. Looking forward to another FB contest next vear.
PJ2VD: Static level here below normal. So | heard a
lot but agan | couldn’t get into Europe. Readable were
OK2BOB, GM3YCB, HBONL. Heard a crowd of G's 2d
nite but too weak for a chance to QSO. Worked this time
1) countries. a good increase related to last vear. The 2d
nite was very hard probably due to the high static level
in Eastern USA. Probably this was my last PJ2—160
activity as in Julv | return to PAO land and old call
PAOVDYV. OKIDIM: Bad condx. OKIDVK: This yvear
very bad condx for DX contacts, Little participation of
European stations except for G and OK. 1 called 4 new
countries but no QSO—-SVQO, ZDR, KV4, HKO. EJvl:
Condx into Eu were okay but poor for DX. Heard good
sigs from WOUCW/HKO. Sunday morning condx across
the pond seemed even poorer with only a few W's being
heard. We can only hope for better condx next vear.
GAVRW 1 found that contest very enjovab.e although it
IS @ great pity that condx into USA weren't better.
GIHZL A: My best effort so far and when better organ-
1zed hope 1o do much better. Had to QRT Saturday to
return 10 home QTH o0 do some domestic chores. The
W. VO and KV4 are my Ist contacts outside Eu. Condx
didn’t seem to be up to other vears., Heard and called
were HR and HKO, GAXTT 4: 1 was confident 1 could
stay awake for the whole ol the contest but my confidence
didn’t prove to be justified! G2DC: Enjoyed the contest
as ever but was rather disappointed. Heard all W dis-
tricts (except W7), VEI and 2. KV4, PJ2. YV vet |
couldn’t raise one of them. Guess my 9 waits and low
antenna not adequate. GINT: Very poor condx here.
Low sig strengths. Regret was unable to continue in con-
test on Sunday, OH2BR: One of the best contests |'ve
ever participated in. Heard Eu stations calling VOIFB
and VEIZZ but | didn’t hear any DX, Next yvear will put
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up the real thing for an antenna. DJ6TK: The best signal
| heard was Herb, KV4FZ. Very sorry but it wasn't
possible for me to work more DX than VOIFB, KH61/J:
For some reason | couldn’t hear any of the east coast
boys except W3IN. Perhaps | missed the opening when
I was so busy working the JA boys. The Ist nite was
superb but the 2d was no good. The west coast boys
didn’t seem to be having much luck with the east coast
either. HR2HH : Condx excellent Friday nite but couldn’t
work too late. Saturday static almost impossible to copy,
Tried very hard again on the top end to work west coast
but only one heard was W6KWE /6. Heard nothing from
Eu these nights, (( You were heard in Eu, Hal, and called
—ed.). VS6DO: 1 wasn’t on the 2d day as | was working.
Many other stations were heard but nobody really knew
what freq. | was on except Tom, W6KWE /6, with whom
I had arranged a sked. On 160 1 run about 10 watts and
the antenna 1s a lashed up job of 180’ end fed and 160’
high. I only put it up for Dale, W6VSS., to make the 1st
W/VS6 160 QSO. I have heard WIDOL /6 peaking 599,
There appears to be 2 peaks to Wé6—one just before their
sunrise and one immediately after. They don't receive me
when their sigs are at a peak, Next year, starting from the
middle of October, I will be on again with a much better
antenna. GDIHQR: Seems hardly worth putting this log
in the mail. Trouble here is twofold. A—Don't have time
to seriously enter contests. B—On 160 it’s impossible for
me 10 work W/ VE because | only have transceiver so
not easy to work spot frequencies and, of course, only a
tiny antenna. But | do try just to put in an appearance.
This vear condx here were poor over the contest weekend,
| don’t think GD3TNS was on at all, J470A4: Real thrill
to work DX stations (W7, KH6, JDI1, KRR) during €Q
160 Test., But condx was some poor here in JA land.
JAIAA: | couldn’t QSO Eu and today heavy local QRN.
| received WSRTQ peaking 599 at 1300Z. VFB. Called
him but ng. Also heard WOYM? on 1992 kc at 12407 349,
JA7COI: | was very sad to receive RST 229 from KRSAG
and could not contact with JDI, KH6, W. I'll make up
sood antenna next vear. PAOLOU: Poor antenna situa-
tion prevents really doing something. Heard ZDSAY,
KV4FZ, PI12VD, VOIFB, VEIZZ but no W/K. GIIWSS:
Condx didn’t appear as good as last vear. Noise level
higher. Heard some W's but need a bigger and better
antenna. However, the CQ 160 M. WW bring 160 to life.
JDIABH: 1 work at Chichijima weather station on
Ogasawara Islands (ex-Bonin & Volcano Islands). OA8V :
Murphy's law sure was working here in Peru. Inverted
Vee and severe interaction with tower guys. Sidetone
monitor went on the blink and XYL had pneumonia.
Had to baby sit. Next yvear hope to run 100 watts, max.
power here in Peru and have my code speed up. Sure
rusty now! Also, thunder and lightning with rain Ist nite.
2d mite condx better but overslept! Heard W6KWE 6
and W7DL. VP2KX: | regret that the only QSO 1 had
was with KV4FZ. | did hear 9Y4NN and WSRTQ but
didn’t make QSO. If I'm still around for the next contest
| shall hope to be able to give vou a better listing.
GMIIGW : Heard lots of DX but we couldn’t break thru
the QRN curtain. GMAYCB: Heard YVIOB 589, W sta-
tions not listening for Eu. Condx lousy, QRN 20 db over
most of test. Roll on next year! HBYNL: | have heard
many W's and YVI0OB. The surprise was WOUCW  HK0!
Very. very fine condx in the morning between 0300,0730
GMT. KIPBW was 599, the biggest here. HBYCM: Sorry.
this time nothing positive. Great hope from Asia, Africa,
SA but just few USA and a lot of Eu. Contest is not the
best time for DXing. HB90A: With my rig 1 cannot con-
tact the States. More input is necessary. | called KIPBW
long time but no QSO. He was 3 579. 9Y4NN: The Ist
day of the contest was not bad as yvyou can see from my
log. However, | didn't make a single QSO the 2d. Condx
here were very bad. I heard only 3 W's the 2d nite, |
coul dhear KV4FZ, YVIOB and WO9UCW ,HKO very well
throughout most of the test. However, when | closed sta-
tion at 12007 the 31st, condx were so bad that 1 was
having trouble copving WOUCW HKO0. That ends my 160
activity here as I'm going back to the States where I'm
WA4K XI1. YVIOB: Very strong tropical QRN. KV4FZ:
The contest was great this year except for the QRN the
2d nite.




Amateur Satellites [/rom page 27]

radio. It is expected that amateur satellites
will serve both as a tool and as a catalyst to
encourage participation and experimentation,
especially among the younger generation who
will be the engineering and scientific leaders
of tomorrow,

Amateur radio has served as a clearing-
house for ideas and a proving ground for
many of the major technical and operational
developments in the field of radio communi-
cations, and it can certainly be expected to
play a similar role in space. The knowledge
and experience gained with amateur satellites
will, no doubt, hasten the development of
similar non-amateur small terminal satellite
systems such as those that may be required
for education and emergency applications,
for mobile use, and to provide communica-
tions in sparsely populated areas.

Amateur radio is dynamic and its future
In space looks even more exciting than its
past. From its beginning at the turn of this
century, amateur radio has grown to where
there are now approximately 450,000 duly
authorized persons participating in this serv-
ice. Radio amateurs are located in nearly
every country of the world, with the greatest
concentration in North America and Europe.

In the tradition of amateur radio, amateur
satellites, regardless of where they are con-
structed or by whom they may be launched,
will be available to radio amateurs every-
where on a completely free access basis, and
to share equally in their benefits.

Radio waves do not recognize frontiers or
political, economic or social barriers. Per-
sonal radio contacts between radio amateurs
of different origins, nationalities and cultures
foster—more than one may realize—a spirit
of union and friendship, of peace and under-
standing. This aura of commonness which
unites radio amateurs is a bright symbol of
hope for the future. This is the real spirit of
amateur radio and the one that sets it apart
from all other radio services, whether ter-
restrially or in space.
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G & GMILITARY ELECTRONICS CATALOG

24 PAGES, crammed with Gov't Surplus Electronic Gear - the Biggest
Bargain Buys in America' It will pay you to -
for your copy — Refunded with your first order SEND 25 ¢

BC-645 TRANSCEIVER 15 tubes, 435 10 500 Mc
Easily adaptred for 2-way voice or code on Ham,
Motule, Television, E xperimental and Citizens

Bands With tubes, less power supply

in factory carton, BRAND NEW ... ......... $16.95

TRANSMITTER has 4 tubes WE-316A, 2-6576, 7F7
RECEIVER has 11 rubes 2.955, 4 TH7, 2-TEG, 3-7F7
RECEIVER | .F lﬂ“ﬂicv::rn

SIZE 101/27 x 13 V/2"" =« 41/2 Shmw'l?'ﬁlbi

SPECIAL PACKAGE OFFER BC-645 transcewer, Dynamotor and all
accessones, «ncluding mounting UHF Antenna Assemblies, control box,
complete set of connectors and plugs

Brand new

TG-34A CODE KEYER, self-contained. automatic
reproduces code practice signals from paper

5 1o 12 WPM Built-in speaker. Blmdr:m unthI:h
manual, takeup reel and AC line cord. $24.50

Code practice tapes for above P U R,

AN/APR — 4Y FM & AM RECEIVER ""FB" for Satellite Tracking'

High precrion lab instrument, for monitoning and

measuring frequency and relative signal strength,

38 1o 4000 Mc . in 5 tuning ranges. For 110 v 60 cy-

cle AC. Built-in power supply Ornginal circuit

diagram included. Checked out, 4
S8R50 sumin

BC-1206-C RECEIVER Aiurcratt Beacon Re

cewer 200 to 400 Kc. Operates trom 24V DC 1 5A
Continuous tuming, vol contral, on-off switch and

phone jack, very sensitive. Compact

Complete with tubes, NEW $12.50

Perfect. LIKE NEW .
e
EtE‘i

All tuming units nrnllbl: fufihu“ P U Ft
ARC-5 VHF RECEIVER. TRANSMITTER.
MODULATOR 100-156 Mc.
R-28 RECEIVER, with tubes
and crystal, exc. Used

Cond i . S19 .50
T-23 THANSMITTEH w-th 1ut:es

and crystals. Brand new in

OFIDINEL CEFUON  ..iivesesrasssssoinssnsssiani $21.50
T-23 Used. Less tuhﬂ e S 1.958
MD-7 MODULATOR With tuhEﬁ

Exe , ustd L ooiaomn it S10.95

R4K/TRC-8 UHF FM RECEIVER 230 10 250 Mc  Varable

tuming, one band 115/230 V B0 cy Complete with speaker phone
jack , squelch circuit 2-1/27 meter tor circuit test

ing. includes 15 tubes. B/6AGT, 9002, 5U4, 6VE -
VR- 150 6N7 6SN7, GAL7 Size 20 x 19 x 16"

Weight 75 Ibs
NEW ..... $44.50

HEADSET Low impedance With large chamois ear cushions
4-ft cord and plug Reg $12 50 Our Special Price $2.95
Less ear cushions $195

High impedance adaptor for above. $§ 69

2 DC VOLTMETER
Mounts wn 2-1/8"° hole Flange diameter 2 58
Two scales 0-15 and 0600 Calibrated for use
on steel panel Standard brand
NEW, boxed

2 for $3.00

Each §1 75

SCR-274-N_ ARC-5S COMMAND SET HOQ!

Freq Exc Like BRAND
Range Type Used New NEW
RECEIVERS Complete with Tubes

190 - 550 Kc BC-453 $1695 $§2350 S2750
6 - 91 Mc BC 455 : - $22 50
15 - 3 Mc R-25 . - €1950 S2150
TRANSMITTERS Complete with Tubes

4 S53IMc ... . BC-457 .......... $8 95 = S11.95
53 - 7T Mc BC 458 ... ... .. $H 95 S1195
TERMS 25% with order, balance COD of Remattance m Full

Minimum order $S500 F OB NYC. Sulyect 1o prior sale & price change

S
G&G RADIO ELECTRONICS COMPANY

45-Q Warren 5. (2nd Fl) New York, N.Y. 10007 Ph. 212-267 -4605
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DX [from page 65)

the W6 a good shot without breaking through
the “East Coast Curtain” and 1s highly re-
sponsible for W6's good showing on the
various Honor Roll's. Another long path
opening to the area around India is good
during the winter months at sundown with
the beam over South America. Probably the
most consistent LP opening is the sunrise
path to ZS which is open most of the year
but best in the summer months.

40 Meters — This band shows remarkable
consistency with good seasonal openings to
most parts of the world, however, during the
sunspot low openings to Europe and the
mid-east at sunrise increase greatly. The long
path 1s open almost the year ‘round to ZS,
however, activity is not great,

80 Meters—In Weé6-land little was known
about 80 meter propagation until t-e event
of 5 Band DXCC. As the 1969 start date of
this award coincided with a sunspot high, it
was not until the completion of a year before
much was known about propagation on this
band. As is true for other bands, there is a
long path sunrise opening to Europe and the
mid-east although signals are weak. Probably
the most frustrating experience for a Wé is to
listen to East coast and mid-west stations
work Europeans with no trace of signals on
the West coast. Openings to Europe are very
brief and seem to peak about 0600 GMT dur-
ing the winter months. The most dependable
openings seems to be to the Caribbean and
ZS with good openings to southeast Asia dur-
ing winter months. In January of 1970 HSS-
ABD peaked 20 over S9 at 1500 GMmT and
EP2BQ was worked via the LP at 1500 gMT.
The Southern California DX Club made
quite a project of SBDXCC and 7 club mem-

bers have received the coveted plaque so far.

Far East DX

DX activity seem to be on the increase in
the Far East with activity or operation plans
from AC3, ACS, BV, BY, XU and XZ. Of
course the biggest question is in regard to
operation from China as BY| AB and BY3-
NK have been heard and worked by West
Coast stations. A diplomatic inquiry of the
Peoples Republic authorities has been made
and rwo amateurs have been reported to be
licensed, however, call signs are not known.
As of this writing no definite information is
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available and many are hoping for a BY

QSL!

On Taiwan, BV2A operated by Tim and
Jim continues to be active on 14021 c.w.
while BVIUSE has been reported on 14195
s.s.b. In Bhutan, ACS5PN was QSOed by
W6's in July and August on 14035 c.w. The
operation is by Yonten, a Communications
Officer with the Bhutan Government. As AC
is not an official prefix issued by the ITU to
Bhutan there is the possibility that a prefix
will be requested. In neighboring Sikkim,
King, AC3PT has been active on 14 mc s.s.b.
but somewhat difficult to QSO due to the pi1 e-
ups! By this time it is hoped that VE7IR has
been active from Camtodia and demon-
strated amateur radio to XU officials. VE7IR
also hopes to be active from XZ, however, a
transmitting ban is still in effect in Burma and
none of the 12 licensed XZ's are allowed on
the ba)nd&

160 Meter News
Below is the 1971/72 160 Meter DX Test
Schedule courtesy of WIBB. Based cn sum-
mer activity and the declining sunspot activity
we should have an outstanding winter on the
top band. The past summer activity was good
as KL7HEE worked Antartica, ZL's/VK's
worked W’'s, KV4FZ made 160 meter WAC
in less than 24 hours, while MP4BJI worked

Europeans and W's. On the West Coast Wé6-

NUT (ex-W6KWE) logged PY2BJH, PYI-

DVG, VK3ATN, VK3AML, KL7CL, LI-

AYG, OA8V and KV4FZ during the months

of June and July. With all this activity our

most interesting winter season on 160 should
be in full swing. Good Luck!
1971/72 Transatlantic 160 Meter DX Tests

GMT DATES: Nov. 28, Dec. 26, Jan. 9, Jan.
23, Feb. 13.

TimEs: 0500-0730 GMT.

FREQUENCIES: W/VE east and west (except
Hawaii) 1800-1810 kc. Hawaii 1975-2000
kc. Europeans 1823-1830 k¢ (mostly).

CaLL: CQ DX TEST at alternate S minute
periods. W/VEs leading off. Set clocks
accurately. Keep accurately to periods un-
less in QSO.

1971/72 Transpacific 160 Meter DX Tests

GMT DATES: Nov. 6, Nov. 20, Dec. 4, Dec.
I8, Jan. 1, Jan. 15, Feb. 5, Feb. 19.

TiMEs: 1330-1600 GMT.

FREQUENCIES: W/VE east and west 1800-
1810 kc. JA'’s 1907.5 to 1912.5 kec. ZL's
1876 (approx.). VK’s, etc. 1802-1805 kc.




CaLL: CQ DX TEST in 5 minute periods,
W/VEs leading off, JAs take alternate 5
minute periods. Set clocks accurately. Keep
to periods unless in QSO. '

JA/SUNSET: JA-Sunset tests—same dates—
but 0730-1000 GMmT Sat., or 11:30 p.M.
Friday to 2 A.M. Sat. W/VE West coast
time (4:30-7:00 P.M. JAST).

New CQ DX Committee Member

We are glad to welcome Bob Ferrero,
K6AHYV as the new Northern California DX
Club Committeeman. Bob is authorized to
verify QSL’s for WAZ and CQ DX Awards
for the Northern California area and may be
reached at Ham Radio Outlet, 999 Howard
Ave., Burlingame where he is the new pro-
prietor. Bob has been active in*DX contests
for many years and is known for his snappy
operation and FB antenna farm.

QSL Information

CR4BC—NOT Via K4DSN. QSL to Julio Vera
Cruz, CR4BC, P.O. Box 36, Mindels, Cape
Verde Islands.

CRS5AJ—via Box 68, Sao Thome, West Africa.

CT2AK—via VE7TBWG.

CT2BB—via W3AGMN.

DA1JP—c/0 WB6PNB.

FOCH/FC—c/0 HB9TL.

FM7WN—via K2KGB.

FMOIX—via W7VRO.

FOOTG—to JAIDCY.

FPOBG—to VE1AIH.

FPOCA—<c/0 K20JD.

FPOCV—c/0 W2GK?Z.

FPOLK—via WB2RLK.

FY7AE—to WB4WTG.

GD3RZI—to G3RZI.

GD3IWIN—via G3WIN.

HCS8GG—via K9YBC.

HKOIBKX—c/0 WAG6AHF.

HKOBMO—to WAGAHF.

HS3AM—via WAG6AHF.

HTIMG—via WASGFS.

JDIACH—to JA3GZN.

JY9BI—via DK 2BI.

KAZ2Al—via WAG6AHF.

KC6EJ—c/0 WAG6AHF.

KG6SF—to WAGAHF.

KG6SI—to WAG6AHF.

KW6EO—via WAG6AHF.

KW6GA—via WAGAHF.

KY4CD—to W4DQD.

WS9UCI—2831 Northampton Dr., Apt. 304,
Rolling Meadows, 11l. 60008.

KQAINEB—c/0 WOYOY.

KWOSCF—c/o0 WOBRB.

WIUXP/KH6—t0o KH6HCM.

OB8V—via WO9GFF.

PYOAD—Box 168, 5800 Joao Pessoa, Paraiba,
Brazil.

PXPAD—via PY4AP.

PZI1DC—c/0 WAG6AHF.

VATICANCITY

HV3SJ will be active in the 1971 CQ CW DX Test
with operators DL1CU and DL9PF at the key. The
station custodian, Brother Ed normally operates
only phone.

TY3ABF—B. P. 504, Cotonou, Dohemy

Republic, W, Africa.
VBIMSA—c/0 VOIFX.
VK3IUV/VK9—to W7VRO.
VKITM—to K3RLY.
VP1AJ—c/0 W4VPD.
VP2ZMAC—via VE3GCO.
K2YGM/VP7—Box 1175, L.1.C., N.Y. 11101.
VPSME—c/0 WASFWC.
VQIGA/C—c/0 WAG6AHF.
VQ9GA—via WAG6AHF.
VQI9DH —via WA6AHF.
VU2ZHLU—to WOPAH.
VU2JEZ—to WATMUY.
YB3IAAY—c/0 W3BRB.
ZDS8GA—via WAG6AHF.
ZDI9BL—to WAGAHF.
LF1WF—c/0 K4CDZ.
ZL4OL/A—c/0 ZI12GX.
JAPFN—via DL4VA.
3JV8ZK—via F5ZK.
SAVZZ—t0 WAGAHF.
SXSNA—to G3LQP.
SXSNF—c/o0 VE6AKYV.
SP6DR—via G3JUL.
SP6DM—to W7VRO.
WV1QJ—via WASUHR.

73 & DX, Jerry, WA6GLD

PLEASE USE YOUR ZIP
CODE NUMBER ON ALL
CORRESPONDENCE
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The AutoLevel is the first major breakthrough in
volume processing in years. This unique device
regulates the input signal to provide I4 db of com-
pression, It is ideally suited to SSB and AM and
may be used with ALC systems. A built=in bypass
switch allows you to feed the microphone straight

ADVERTISEMENT

It may take some doing, but you CQ ‘Ham’
operators could put a plan into motion that
could circle the globe. How? In a nutshell:
Ask all who are Worshippers in a Religion,
to give, EVERY WEDNESDAY, atleast 10
seconds of time in thought or praver, for
World-Peaceand Domestic-Peace. Timed from
Midnight Tuesday’sto Midnight Wednesday’s,
everyweek, in all Religions, in every Country.

PRAY FOR PEACE

Ask each Worshipper to try the Plan
and ask him or her to describe it to
others, by Voice or by Letter.

{magfrre thousands upon thousands pray-
ing i unmison during the same 24-Hour
period, every week, for the same purpose.

ANONYMOUS

EARSPLITTER

“The distinctive Warning Signal”™

Introductory
Price 1.5 pounds
Size 6" x 5"

ELECTRONIC SIREN ES-900

Now being used by:
Vol. firemen, aux. police, boats, fire
alarm systems, burglar alarm systems, etc.

The EARSPLITTER ES-900 emits a loud,
attention-getting, penetrating, rapgvd yelping
sound, just like the new sirens used on the
iatest police, fire, and emergency vehicles

No moving parts to wear out or rust!

® The tone varies from low to high
automatically .

® Draws less than 1 ampere from bat-
tery

® Wil operate on (2) 6 volt lantern
batteries

® QOptimum voltage is 13 volts D. C

® Electronic and aluminum trumpet

horns are built into one integral unit
which s totally waterproof

When YOU need attention..... get EARSPLITTER

Also available as car theft alarm ......... . $39.95

Send Check or M () 10

HOUSE OF POWER

P. O. Box 306 Merrick, N. Y. 11566
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THE CLEANEST TALK AROUND

RAYTRACK COMPANY ® 3498 E. FULTON ® COLUMBUS,. OHIO 43227 ——eeeer]

made f[or push=to=talk

1S not a clipper

through. Provision is also
operation. The Autolevel
pressor = all regulation 1s accomplished with a
photo sensitive that electrone=
iput with a minimum of dis=

com= |
fast=acting resistor
ically regulates the
tortion. If you would like to increase your average
output and still maintain a clean signal, the Auto=
[Level is the volume compressor for you . ..

Features:

14 db of compression (minimum)

115=volt ac power supply

Input bypass switch

All silicon transistors

G~10 fiberglass printed circuit board

Simple installation(installsinmicrophone lead).
Price: 3$87.50

DATA ENGINEERING INTRODUCES

FREQUENCY MARKER
TWIN-LEVEL KEY Electronic touch_ all solid state.

ADVANCED 1lambic, dot/dash weighting,

KEYERS monitor, auto. Character and word spacing. £-As
plus 500-bit message memory, re
at normal keying speed

7 markers harmomcs to 150 MH:

Memonry, var

above,
programmable

FIVE-YEAR WARRANTIES.

Send for free catalog

DATA ENGINEERING. INC.
Box 1245, Springfield, Va. 22151

PLEASE USE YOUR ZIP
CODE NUMBER ON ALL
CORRESPONDENCE

KOJO AUDIO FILTERS FOR SSB AND CW i

Greatly improves reception on all re-
ceivers. Removes h.f. audio hiss, back-
ground noise, and ssb buckshot.

SSB filter provides sharp cutoff and re-
jection>30db above 3500 Hz. Low-Z for

phones or speaker .

CW filter has spot resonance at 780 Hz;
40db passband of 1100 Hz. Passband
peak 100 Hz at -3db. Low-Z input; High-
Z output.

Top grade components throughout. Kits supplied with simplified in-
structions. Deluxe models assembled in gray cabinets with in-outswitches.

CW. Kit $7.95: Deluxe $15.95: SSB Kit $11.95: Deluxe $19.95

THE J. LYNCH CO.

]774, Phoenix, Arizona

hipped

0. Box

“. .. IN THE DOG HOUSE?”

MOVE IN

WITH DESIGN INDUSTRIES
WIFE-APPROVED
COMMUNICATIONS DESK
AND CONSOLES

i . would YOU believe . .
mitted into the house . perhaps even the
living room when their station includes a Design
Industries Communications Desk or Console?

Send Today for Qur Special Wife Pacification Ki
(Descriptive Brochures)

DESIGN INDUSTRIES, INC.

P.O. Box 19406 Dept. D
(214)-528-0150 Dallas, Texas 7521

. SOME hams are per




, R-4B Receiver

® Permeability-tuned VFO
reads to 1 kHz e Crystals
cover all of 80, 40, 20, 15
mtrs. and part of 10 ® Ten
500 kMz accessory ranges
(1.5-30 MHZ) # Four band-
widths ® Passband tuning e
Noise Blanker on CW-SSB-
AM. Notch Filter, Xtal Cal

Frequency coverage and VFO
similar to R-4B e USB/LSB
e Semi break-in CW @ Con-
trolled Carrier AM e VOX or
PTT e Adjustable Pi-Net e
Xmit AGC, no flat topping ®
200 watts * B pole 5B Filters

Transceive with R-4B or T-4XB VFO or use separately.

$495.00

e 2000w PEP-SSB, 1000w
AM. CW, RTTY ®# Class B Gnd
Grid ® Broad Band Tuned
Input ® RF Neg Feedback
® Xmit AGC *® Directional
Wattmeter ® Taut-band Me-
ters ® Plate Current Meter
meets FCC reg ® Quiet hi-
volume blower.

Amateur Net 5325.00 Incl. sep. sol-st. Power Supply

HAMS sAY . . .““Best Receiver buy since the 2-B”
2-C Receiver

® Xtal control 1st converter e 500
kHz Ranges: 80, 40, 20, 15, 10 meters
® Accessory Ranges 3-30 MHz e
SSB-AM-CW e Accessories: Spkr, Q-
Mult, Calib, Noise Blanker, Xtals.

Amateur Net $255 00

® 100 (or 75) watts ® Break-in CW with
2-C e B0, 40, 20, 15, 10 mtrs xtal con-
trolled ® Ant. Relay ® Sidetone e LP
Filter ® Pwr. Sup. incl.

Amateur Net $184.Uﬂ —:_________‘__‘__

TR-44B Communications Station e Consists of R-4B and T-4B in
same cabinet ® Less power supply and crystals . $975.00

'ARROW

Rockland County Hams
Nanuet Store for great Local Service

ELECTRONICS, INC.

Matching Networks

Integral Wattmeter: fwd pwr in watts
and VSWR direct ® Can read refl
pwr ® Matches xmtr to ant VSWR 5:1

MN-4 200 watts $ 99.00
MN-2000 2000 watts PEP $185.00

4 - F
s MN-2000 RF Wattmeters |
Fwd and refl pwr directly in watts e
E E Two scales each direction ® Calib Acc:
o wv.a Matching Speaker MS-4
5”x7” speaker, space for power supply

+ (5% of reading 4+ 1% of full scale)
_ . — 22.00
Cardioid Mike i :

Model Range Full Scale| Price
W-4 1.8-54 MHz| 200/2000W | $61.95
WV-4 | 20-200 MHz 1 100/1000W | $73.50

60-8000 Hz, ceramic, Hi-Z,
highly directional, plug . . .
Model 729-SRD $17.00

Standard Crystals, ea $§ 5.00
Power Supply AC-4 . $99.95

DRAKE TVI FILTERS

TV-300-HP High Pass Filter . $ 4.95 g
TV-1000-LP Low Pass Filter 18.715 ~
TV-100-LP Low Pass Filter 6.50
TV-CB-LP Citizens Band 1.65

. TV-300-FMS FM Band Stop 4.95
TV-300-FMI FM Tuneable 4.95

" LN-4 Power Line Filter 8.00

6 Meter CONVERTERS

For Receivers

FET,Lo Noise, Uniform Gain,
Low Spurious Response

6 meters—SC-6......$71.00
2 meters—SC-2 . $76.00
Power Supply CPS-1 $19.75
VHF Xtal Cal SCC-1 $26.95
Console CC-1 $26.95

Transmitting Converters

TC-2 ® Entire 2-meter band ® 180 watt input
TC-6 ® All of 6-meter band e 300 watt input

BOTH: ® Xmit AGC—no flat top e Antenna

Relay ® Need no separate pwr supply with
Drake xmtrs. TC-2 $300.00; TC-6 $250.00

SPR-4 PROGRAMABLE RECEIVER o All solid state ® 1 kMz acc.
dial ® 3 bandwidths e SSB-AM-CW e 24 500 kHz ranges 150 kHz-
30 MHz (10 ranges furn., others $5 ea.) e 12 VDC/120 VAC
® Acces avail: Calib, Noise Blanker, Notch. ..o .. .$499.95

Visit our

Dept. D

NEW YORK CITY, N.Y. 10007, 37 Chambers Street, 212-349-4411, Between Broadway and Church Street
BAYSIDE, QUEENS, N.Y. 11361 207-02 Northern Bivd., 212-423-0910, Half Block East of Clearview Expressway
NANUET, N.Y. 10954 195 West Route 59, Half Mile East of Thruway Exit 14

FARMINGDALE, L.I.,, N.Y. 11735 900 Route 110, One Mile South of Republic Aviation

MINEOLA, N.Y. 11501 525 Jeriche Turnpike, One Half Block East of Herricks Road

TOTOWA, N.J. 07511 225 Route 46, 201-256-8555
NORWALK, CONN. 06850 18 Isaac Street, Shopping P1., 203-838-4877
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PLEASE USE YOUR ZIP

CODE NUMBER ON ALL
CORRESPONDENCE

Zero Beat [from page 48]
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 on the calibrator and vary its fre-
quency as you did previously with the trans-
mitter. This procedure will enable you to set
the calibrator exactly with WWV. Of course,
allow sufficient time for warm-up before at-
tempting to calibrate.

The Heath Monitorscope can also be used
for the entire zero beat procedure if that is
the only scope in the shack. The only dif-
ference will be that you have fewer controls
to be concerned with. The sine wave will still
be there but not the lissajous pattern. Con-
nect the output of the receiver to the jack
marked VERT. on the rear of the scope and
set the function switch to SINE position. This
connection may be left in place even though
you use the scope on transmit as well.

[f you are using a sideband receiver with-
out an a.m. filter the scope pattern will prob-
ably not reappear on the other side of zero.
Those with an a.m. type receiver or any side-
band receiver with an a.m. filter will have the
advantage of seeing both sides of zero.

For older hams, such as the author, where
hearing is less than keen, the above visual
aids will give transceiver accuracy to a trans-
mitter-receiver method of operating.

Acknowledgement 1s made to WB2FWS
for his assistance in the preparation of this
article. He is my first harmonic, and gave
me the inspiration to get back on the air after
a 40 year absence: my call was 3FO! =

==

F.M. [from page 43]
S.E.R.A.

QSP. the official publication of the Southeast-
ern Repeater Association, as well as that of the
Tampa Bay Repeater Association, has been cry-
ing for news of SERA. How about it, give Walt
Terrie a break with news of SERA.

Finale’

Some of the repeater directory cards were a
little late in getting sent out, Also, 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
information this go ‘round that the Q & A sec-
tion must be omitted. This will be corrected next
month. Maybe, since it will be the first anniver-
sary of the FM CoLuMN, we can talk Dick,
K2ZMGA, out of a little more room to celebrate
in. Unless something comes up, I'll be seeing
some of vou at SAROC in January, and in Cor-
pus Christi in February for Texas VHF FM So-
ciety meeting. Best of luck. happy holidays, and
see you next year. LJ

Heath IM-105 VOM [from page 33]

ment is about 7" x 5" x 24" (H.W.D.)
and it weighs around 2 Ibs. with batteries.
The case is blue-green and the panel is gray.

Operation and Performance

The ranges are switch-selected, except for
the 1000 v., 5000 v. and 10 a. ranges which
necessitate moving one of the test leads over
Into a separate related jack and setting the
range switch to a specified position.

There are three calibrating controls that
are accessib!e when the front panel escutcheon
is snapped off the case. Calibration can be
made against a known-voltage source or in
conjunction with a 1.5 v. D cell. The accuracy
thus largely depends on the accuracy of the
known calibrating source. After calibrating
our unit against a D cell, the overall voltagz
accuracy fe!l within the specified tolerance
when checked against a voltage calibrator
and other instruments of known accuracy.
Checked against a 1% resistance bridge, the
ohms readings also came within the rated
tolerance. A nice feature with this function
was that no singificant resettting of the oHMS-
ADJUST control was needed when switching
between ranges. The tolerance on all func-
tions also was maintained regardless of the
physical position of the instrument, indicating
a well-ba'anced meter movement.

The Heath Model IM-105 v.o.m. is priced
at $47.95 (kit including material for test
leads). It i1s a product of Heath Company,
Benton Harbor, Michigan 49022.

—W2AEF

'Batteries are not supplied with the Kit. A prob-
lem we encountered with the 15-volt battery is
that the required type is not readily available at
local radio shops. Fortunately, however, re-
placement of this battery (needed for only the
X 10K ohms range) will not be required as often
as that of the D cell might be.

1




FOR THE BEST DEAL CALL AM n AD
L2l TEN-TEC

TOP TRADE & TOP
DEALS FROM THE

FASTEST GROWING
DEALER IN THE WEST

The Power-Mite includes a Synchrodyne direct conversion receiver and solid
PUt INOr@ state CW transmitter. Drift is less than 100 Hz. Adequate receiver sensitivity
even for ‘‘down under'’ DX signals. An ““"M" derived filter provides 2 KHz

adventure fnto selectivity. Built-in side-tone, receiver muting. Integral break-in keying with

adjustable delay (PM 3A only) makes operating virtually effortiess. Keying iIs

Amateur clean and wave shaped for easy copy.

A compact Power-Mite transceiver excels as a traveling companion. it needs
Radfo only an antenna, key, headphones and a lantern battery for instant
CW communication wherever you are.

POWER-MITE TRANSCEIVERS

PORTABLE /LOW POWER /LOW COST

POWER-MITE PM 3 $69.95 PM 2 $54.95
POWER-MITE PM 3A $79.95 PM 2A (win side-tone) $59.95
Old timers who are a little bored with high PM 2B with sige-tone and 20 meters) $65.95
power are finding the Power-Mite a refreshing Ideal for the Novice, portable operation, QRP
challenge. Beginners experience all the thrills of work and emergency service. It may be used to
conquering distance and making new friends. drive a linear amplifier.

TEN-TEC KEYERS

MODEL KR20
.. MODEL KR5S ']
0.19
The KR5 embodies a new principle in paddle A popularly priced line keyer without the squeeze
construction. It provides action usually associated feature. Excellent ""feel’’ for smooth, easy to copy
with higher priced instruments. Operates from 12 CW at any speed. Self completing characters. Side
volt DC source. Self-completing characters. Fixed tone. Two position weighting control
factory adjusted paddie return and weight ratio. _
Ideal for fixed or mobile station KR20 Price $59.95
Keyer less paddles
KRS Price $34.95 KAZ20 Price $44.95

A Central California’s Most Complete

MRAD Amateur Radio Shop. See AMRAD
for the Finest in Service, Equipment

SUppLY and Supplies.

1025 Harrison St. Qakland, California 94607 Phone 415/451-7735




Puts complete
station control
at operator’s
fingertips ...

Station Console puts you in

COMPLETE CONTROL

. ah 5 A R AR Tl ) : i : l‘:‘d,a . a . . l\._:.,-l P i = ',._ woalmw e S B R
ey

.....................................

SR,

Model C-4
Amateur Net

e 24 hour digital clock—lighted, shows correct time to the
i second e Solid state resettable timer flashes light at iden-
i tification intervals ¢ Station power control with eight 120

VAC and two 240 VAC receptacles, front panel controlled
heavy duty power contractor « Equipment control switch
for changing exciters, rcvrs., etc. « Directional RF watt-
meter with 200 or 2000 W full scale e Built-in rotor control
for Ham-M e Electronic phone patch gives const. xmtr in-
put, works PTT, meets phone co. requirements « Remote
motor-driven coax swilch selects from 5 antennas e
Dimens: 1034" W x 52" H x 124" D., WL 24 |bs.

S
S R

S

e
I.
o
Available at your local distributor. s SR
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R. L. DRAKE COMPANY
SOLID STATE

DIGITAL CLOCK

SPACE AGE TECHNOLOGY PRODUCES SOL-
ID STATE DIGITAL CLOCK WHICH COM-
PUTES AND DISPLAYS TIME TO THE EXACT
SECOND. THE HANDSOME WALNUT CASE
AND NIXIE TM TUBE DISPLAY WILL COM.
PLEMENTANY DECOR.INCLUDEDISAWAL
NUT BASE FOR USE ON TABLE OR DESK

FEATURES:

Six Digit Nixie* Tube Display

TTL Integrated Circuits

Sohid Walnut Oiled Cabinet

Three Speed Time Settings

Polaroid Red Display Filter

Fraction of Second Accuracy
Nixie i1s a Burroughs Trademark |

Available in 12 or 24 Hour Versions

Please Specify When Ordering

Send Check or Money Order for $159 Postpaid
California Residents Add 5% Sales Tax

TECHNICAL DEVICES AND SERVICES

17815 Sky Park Circle BOX BU
Irvine, California 92664
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540 Richard Street
Miamisburg, Ohio 45342

PLEASE USE YOUR ZIP
CODE NUMBER ON ALL

CORRESPONDENCE

P swrm//omne  cxa

New A’ Model now available
Still $2195. — Great New Reliability

Phone/Write DON PAYNE K41D for a top trade on your gear

PAYNE RADIO Box 525 Springfield, Tenn. |

Days (615) 384-5573 @ Nites (615) 384-5643

MODEL 48MV MATCHVERTER WILL  ¢39 95
RESONATE ANY 40 OR B0 METER :
DIPOLE/INVERTED VEE ON 160 METERS Ppd

« Handles 250W PEP (140W DC)
« Use coax or open feedline

« Use with any SWR bridge
TOP BAND SYSTEMS °* Made in USA—Guaranteed

5349 Abbeyfield, Dept. 1, Long Beach, Calif. 90815

ELECTROWIC FIST . THE PROFESSIONAL KEYER

Check the Reviews 55

® OST,March 1971 = POP. ELECT., July 1970

® CQ, January 1971 = 73, January 1971

® Ham Radio, August 1970, December 1970, March 1971
* IC MEMORY FOR EK-39M now only $39.95!1

: 3

Box 4090, Mountain View, California — 94040




WHAT'S A CLASSIFIED
AD IN CQ WORTH?

NOTHING!

Unless, of course, you happen to
have something tq sell . . . or buy
... or swap ... Then you can only
measure the value in satisfaction,
time saved, etc. Of course, a typi-
cal classified ad in the other major
ham magazine costs between $2.50

and $3.00, so maybe that’s a way
to measure.

Now—What does a classified ad
in CQ cost?

NOT A RED CENT ! ! !

That’s right, you read us loud and
clear. CQ) subscribers can run non-
commercial classified ads any and
every month absolutely free of
charge. All you have to do is send
us your mailing label, on a post.
card, as proof that you’re a sub-
scriber, 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 subscription to CQ
worth? Well, maybe twelve months
of great reading, maybe twelve
months of free classified ads, may-
be both. That’s up to you. In any
case, at $6.00 a year, C() is a steal.
Do we have your sub yet? If not,
why not?

— —_— —
Advartising Rates: Non-commercial ads 10¢ per
wordincludingabbreviationsand addresses, Com-
mercial and organization ads, 35¢ per word. Min-
imum Charge $1.00. No ad will be printed un-
less accompanied by full remittance. Closin
Date: The 10th day in the second month preced-
ing date of publication.

Because the advertisers and equipment con-
tained in Ham Shop have not been investigated, |
the publishers of CQ cannot vouch for the mer-

chand:sa listed therein.
Dnrect b rre:‘.pnndence & Cupy to: CQ Ham

| f ?phlaw ur: rven ﬁr Ave., Port Washington,

EXCITING LISTENING: Police — Fire — Emer-
gency Calls on your broadcast radio, $19.95 up.
Also receivers, scanners, dual/band, crystals. Salch
Company, Woodsboro, 3, Texas. 7839 3.

QSL PHOTO STAMPS: Glossy Free Samples. B & C
ENTERPRISES, P. O. Box 49C, Luray, Va. 22835.

GREENE... guaranteed watertight center insulator...
with or without BALUN... a tough item to beat ...
Flier free... Greene Insulator, Box 423, Wakefield,
R.1.02880.

QSLS. SECOND TO NONE. Same day service.
Samples 25 cents. Ray, K7IHLR, Box 331, Clear-
field, Utah. 84015.

WANTED: ARRL HINTS & KINKS, Volumes One
TWO and FOUR. Pay any reasonable price. W.
C. Holder, 1000 West Alden Ave., Valdosta, Ga.
31601. WA AAZ.

SELL: Cheap Thordarson modulator and driver
transformers for 811's to 813 tube. W. C. Holder,
WAaAAZ, 1000 West Alden Ave., Valdosta, Ga.
31601.

““I971 TESTS-ANSWERS" for FCC First and
Second Class License -plus- ‘'Self-Study Ability
Test.” Proven! $£9.95, Satisfaction guaranteed.
Command,Box26348-H, San Francisco, Ca. 94126.

GALAXY V Mk Il with AC supply, vox and cali-
brator, $300. AIll like new.-WA7QBY, 3465 East
Sharon, Phoenix, Az. 85032. (602) 992-4392.

FOR SALE: Standard Com. SR-C 826 M with A.C.
power supply. MINT CONDX. $260.00. |. Jacob-
son, 21010 Anza Ave., Torrance, Calif. 90503.

MANUALS: $6.50 each-- R-390/URR, CV-591A/
URR, BC-348JNQ, LM-21, BC-639A, 0O0S-8C/U;
£7.50 each-- R-388/URR, UPM-45. Hundreds more.
List, 25 cents. (coin) W3IHD, 4905 Roanne Dr.,
Washington, D. C. 20021.

2-METER FM IC-20, solid state, state of the art.
fully xtaled, w/mike, m-mount, & other accessories.
$220. Bob Brunkow, 15112 S.E. 44th, Belle-
vue, Wa. 98004.

RADIO ADVENTURE! Thrill to the amateur radio
adventures of Tommy Rockford, K6 ATX, in SOS
AT MIDNIGHT, CQ GHOST SHIP, DX BRINGS
DANGER — all time favorite novels by Walker
Tompkins, in colorful new editions. Order indiv-
idually at $2.45 plus 25 cents postage and handi-
ing, or all three for only $7.00 postpaid. Utah and
California residents add sales tax. Send check or
money order to Peregrine Publishers, Inc., Box
30565, Santa Barbara, Calif. 93105.

LINEAR G2DAF — Pair 4-400 - Circuit Mar.
1966 CQ %200 in parts — For $100. Details. W4-
PRK, Sell Power Supplies: Bridge Circuit tubes,
7100V Hi-350VLO, $25 Wt. 121Ibs. WAPRK, 5106
Sylvan Road, Richmond, Va. 23225.

HALLICRAFTER'S HT-37 Transmitter SSB, AM
CW, Top condition with manual, $160. I'itrner
Turner Barnard Ridge Road, Meredith, N. H.
02353.603-279-8081.

WANTED: R390, FEEE}DA R389, R220, 51851,
Racal, SWRC, P. O. Box 10043 Kansas City,
Missouri. 64111,

TRADE for ham gear: 2 professional Concertone
Console tape machines: Series 90-3 stereo; Reverse-
O-Matic Playback. WA7Q@BX, 4231 N. 34th PIL,
Phoenix, Az. 85018.

MULTILINGUAL amateur wantsto con*act DX'ers
in southwestern U, S, Pat, Box 2128, Culver City,
Calif. 90230.
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DB301, 401, cw filter, xtal pack, retubed, realigned,
excellent. First certified check $495 takes all
freight collect. Also HW16 Novice transceiver, ex-

cellent. $75. W5 YCB, Box 16005, Jackson, Miss.

39206.

FOR SALE: 36 issues of CQ Magazine, July 1948
to February 1959, $15, you pay shipping. Send
SASE for list. K6 UFZ.

HELP! Need Manual for Peirson KE93. Will copy &
y postage. E. R. Romer, 119 Avenida Carolina,
ucson, Arizona 85711.

MAGAZINES FOR SALE: CQ/QST/Ham Radio,
issues at 10 cents each (plus shipping) from Lock-
heed Ham Club, 2814 Empire, Burbank, Calif.
91504, Send list and check. Available issues and
any refund due will be sent promptly.

WANTED: Tri-band beam to be used in Northern
California area. KSENL, Rte. 4, Box 127, Grand-
view, Tx. 76050,

AWARD HUNTERS: Join the greatest club in the
world - for free info write to Joseph Schwartz, K2-
VGV, 43-34 Union Street, Flushing, N.Y. 11355,

WANTED TO BUY: Tech Manual for C of E Gen-
erator Set, 1 1/2 kw, 3600 rpm Homelite Model
24A120-23, Stock No. 17-5401-500-000. Also need
carburetor or modification kit information. 1007
Janlee, Burkburnett, Texas. 76354.

2 MTR. FM — Galaxy FM-210, AC-210 AC/DC

supply, mobile mount, 8§ xmit & 4 rcv xtals, all fac-
tory supplied modifications, manuals. $150. Wl-
YBT,Smith,3 Woodlawn, Williamstown,Ma. 01267.

CRYSTALS: 100 K.C. in heavg ﬂul&!y FT-249
holders. $1.50 Fnstpaid. K8LJQ, 351 Mower Rd.,
Pinckney, Michigan. 48169.

SELL: Eico 753 Transceiver/751 PS. Cnmxlatu w‘,/
manuals and modifications. $130. K6 ZTA, 445
E?Ballbggzéﬂmu., Encino, Ca. 91316. Phone 213-

WANTED: Heath SB-600, SB-610, SB-630, HP23 A,
Ham-M,SB-401. State cond. price. Harold Dalton—
POB 641, Easley, S. C. 29640.

Hallicrafters HT-37. Mint condx. $200.00. Halli-
crafters SX-111, $145.00. Marine Electronics, 76
:lze;v?\i’gak Ave., Halesite, L.I., N.Y. 11743. (516)

SAROC-HAM RADIO MAGAZINE Cocktail Party

January 6, 72, all one can drink for one hour if
ou can elbow your way to the bar. Flamingo
otel, Las Vegas, Nevada.

TELREX beams, new, nrig. pkg. 6 el. 20m
10m 3el. 40m all for $1000. New cost $2000. E.
;_‘;Tg'uﬁ"u" Box 100, Carroliton, Ga. 30117. (404)

BIRD WATTMETER Model 43 and elements. Buy,

sell or trade. Write size, condition and price, SASE.
Charles Simmons, Box 575, Atwater, Calif. 95301.

SAROC-HyGain/Galaxy Cocktail Party, Saturday,
Jan, 8, 72, all one can drink for one hour if you
can elbow your way to the bar. Flamingo Hotel,
Las Vegas, Nevada.

WANTED: Junk or non-working transceiver, What
Ih':.’atves ‘l:l'fil;. WATNCT, 2542 Yellowstone, Billings,

Punch through the QRM, get 10 DB talk power
boost with AMPRESS speech processor. Only
$39.95. C. E. Cox Company, 2415 S. Broadway,
Santa Ana, Calif. 92707.

BENDIX RF WATTMETER Thruu?hline type, one
0-400 W, other p-40W, VHF/UHF frequencies, cost
$125, now nee
der fls ea.
22204,

DRAKE STATION: R-4B Rcvr and MS-4 Spkr
2360.00; T-4XB Xmtr and AC-4 power supply
450.00; L-4B linear amp and power supply
$535.00; MN-2000 (2KW) antenna matching net-
work $150.00. All in excellent condition. E‘rans
Liem, WBS EPJ. 5732 Rosebury Dr., Dayton, Ohio.
45424 Phone (513) 236-2050.

SAROC-SWAN Electronics Cocktail Party, Friday,
Jan 7,72, all one can drink for one hour if you can
elbow your way to the bar. Flamingo Hotel, Las
Vegas, Nevada.

W4 API, Box 4095, Arlington, VA,

10el.

$30 "slugs” PPD Postal Money Or-

LMU 41 MOTORS for mdl 28 and 35, Teletype,

Universal voltage, series governed, with RF fil ter

New, $26.00 200V 6A triac 80 cents. SASE for

ll_ls;t. ?ggggratnn, 5625 Balfrey Dr., W. Palm Beach,
a, .

FOR SALE Lampkin 105B with all manuals, used
very little, $150.00 will ship. WOPPP, 1305 Jeffer-
son St., Racine, Wisc. 53404,

SPARE COPY: Ham Radio-Feb. '70 needed by G3-

MYT. Via Ken Van Andel, WB9FRV, 1371-A
Monomoy, Aurora, I1l. 60506.

SELL: Rovyal Deluxe Portable Typewriter with
Engin, symbols installed by Roval.JTouch Control
2 color ribbon, Exc. condx. Best offer. W2 ASI, 15
Egngin?gg??tpval,mew Rochelle, N. Y. 10805.(914)

Lampkin Type 105-B micrometer. Frequency met-
er with engineering data sheets. Like new, hardly
used, in original carton. $150.00. Marine Electron-
ics, 76 New York Ave., Halesite, L.. I., N. Y. 11743.

(516) 427-7199,
WANTED: Drake T4 X. Southern California area.

WABCMX, 1463 Silvius Ave., San Pedro, Calif.
90731.

SB10,Mod. per May 1970 “CQ", $75. Apache $75,
HRI10, $35. All good cond/w/manuals, FOB. Wé6-
TTS, 1016 Masonic, Albany, Ca. 94706.

FOR SALE: Ham-M Antenna Rotor 1971 Model
with Control Box, $75. W7 AVS, 7818 E. Oak
St., Scottsdale, Ariz, 85257.

WANTED: Borrow or buy schematic or manual for
L.afayette HE-45B. Bill Stottlemyer, WB45SPR, Box
88, Trezevant, Tenn. 38258.

SELL: Eico 720 Xmitter, excellent, $60, Hammar-
lund HQI100, good $65. B Novice Xtals, $10.00.
D. Ferraro, is Hastings Drive, Stony Brook, New
York. 11790.

WANTED: Number 195154 GEARSHIFT for Mod-
el 28 ASR. LPR-9 Reperf. Larry Kleber, K9 LKA/
W39 CPD, Belvidere, 11.61008.

FOR SALE: HRO Sixty, Perfect condition with
speaker. Have A-J, AA, AC, AD, Coils. Best
offer takes it. WdéD. 3087 Carnes Ave,, Mem-
phis, Tenn, 38111.

KWM-2, 516F2, 30L-1 and manuals. DC PS.
$850.00 for all. WA6GZZ, (916) 331-2185.

SELL HEATHKIT: HWI00, $230, HP23, $45,
HW32 $80, HP13, $55. HDP-21 A mike $20. KO-
VVR, M. Swink, 9516 W. 87, Apt. B, Overland
Park, Kansas. 66212,

WANTED: 8907-8906-7211 tubes. 500 cycle fil-
ter for 75A-4, Automatic keyer. Surplus. Yaesu
Receiver. FRDx400. G. Vilardi, WA2VTR, 14 Oak-
wood Terr., Spring Valley, N. Y. 10977.

WANTED: OIld radio receivers, broadcast and
communications, such as Kennedy, Clapp-East-
ham, Atwater-Kent, RCA etc. Erv Rasmussen, 164
Lowell St.,, Redwood City, California. 94062.

CONCERTONE 61 series, need manual to copy
and Capstan motor, KED‘!'S. 25884 Highland Rd.,
Richmond Hts., Ohio. 44143.

WANTED: Heath SB610 monitorscope with man-
ual. Exc. cond. Adinolf, 5113 Arvada, Torrance,
California. 90503.

75 A4 filters, 6 KHz, 2.1 KHz, 1.5KH2z. First M.O.
or Certified Check for $75.00 takes all three, W4-
FUI,L 260, Rt. 2, Candler, N, C. 28715.

SWAN 250 $225 or best offer. SASE for list of
others. WA2GLR, 76-70th Street, Brooklyn, New
York. 11209.

WANTED: Heath SB200 or Swan 1200 W Linear
Amplifier. State condx and price. W1 0DQ, 299 So.
Main St., Mansfield, Mass.

WANTED: Ranger | xmitter that needs repairs,
may consider one in good working cond if price
isa Ei ;It. Stan, WEQKU, 2748 Meade, Detroit, M.i.

WANT TO BUY: Anything in Railroading. Good-
man, 5826 S. Western Ave., Chicago, I1. 60636.
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A Thouahtful Gift

3?()(7 probably have several very near and dear / ™
friends who are Hams, for whom expensive and
elaborate Christmas gifts this year are out of the
question.

l‘F SO, youw're not alone! Thousands of Christ-
mas shoppers face the problem of what to get
these friends . . . while holding expenses within N
their budgets. ey, &

g SUBSCRIPTION to CQ and any of the fine
books listed will be appreciated by those who re-
ceive it and will be a reminder of your thought-
fulness throughout the year.

é AVE MONEY on your subscription as well as
your gifts.

@: HECK our Subseription envelope and rates on
the opposite page.




FOR SALE: Heath IP-32 Variable-Voltage D.C.
Regulated Power Supply, $45.00. W2AEF, CQ
Hagﬁﬂ%ﬁl{] 4 Vanderventer Ave., Port Washington,

WANTED: John F. Rider's Trouble
Manual. Vol. 1, state condx. and price. K4 RSB,
209 Longwood Dr., S.W., Huntsville, Ala. 35801.

WANTED: A Gonset VHF VFO, model number
ﬁzeé#ﬁnﬂan. 818 So. White St., Kansas City,
0. ;

$1300 KWrigfor$550. Mint SR-150, P-150 HT-45
P-45, relay and cables. Package only. Gordon, 960
10th St.,, Number 10, Santa Monica, Ca. 90403.

NATIONAL HRO 500 for sale new condition less
than fifty hours, $1195.00. Dennis Dressler, Rt. 7,
Topeka, Kansas. Fone: 913 —478-4751.

G.E.50/W F.M. Mobile, pre-prog W/control, 146.94

xtals$60;Gonset G-14 CB transceiver w/mike, xtals

%30.9’*#& Il:);vis, K6 KZT, 4434 Josie Ave., Lakewood,
d. .

FOR SALE: 6 EA. Pullouts 304TL's Eimac guar-
anteed to operate $20 ea. P.P. Sockets, $2 ea.
#hlnz'a DeShong, 11847 E. 16th St., Tulsa, Okla.

WANTED: Heath HD-10 Keyer, and IT-28 cap.
checker. Also MP-10 Marine Converter and Hust-
ler 20M mobile tip. T. Coddington, WB6 AWC,
7825 Scotts Valley Rd., Lakeport, Calif. 95453,

SELL: 2 ea. 4—400A"'s, new, $25 ea. 1 ea. 4CX-
1000 A, new, $95.00. 1 Ameco PCL-P _?ruamve. $20
Frank Ferris, WATYZ, 120 Williams Ter., Warner
Robins, Ga. 51093.

KWM-2, 516F-2, good condition $599. F.O.B.
W5 Ftl-(‘l’. 901 A épring Valley Plaza, Richardson,
Texas. 75080.

WANTED: Any parts or non-working accessories
for COLIN'S-S-LLINE, 70K-2 PTO, etc. Mike
{I]_i.lgskgewicz, 143 Richmond Road, Ludlow, Mass.

FOR SALE: 255A Polar Relays, $1.95, sockets
15 used. BC-604 xmtr, new $10 all plus postage.
WALRR, 234 Elden Dr N.E., Atlanta, Ga. 30342.

SELL HAMMARLUND HQI70AC VHF Rcvr
S-200 Speaker, and HX50A xmtr. You ship. All
equip. in excellent condx. C. R. Gansen, RFD 1,
Box 180, Belle Plaine, Minn, 56011.

WPX HUNTERS: KY4CD Active from Oct. 18-25,
1971. QSL to w4DQD. P. O. Box 2067, Georgia
Southern Branch, Statesboro, Ga. 30458.

WANT: 200 cvcle filter for 7553-B; Sell: Eico
753 and 751 C exc., $119; new BN-86 Balun
$12: Muffin Fan, $9.00; HP-23, $35; S-38-E; 32-
S5-3 and 516F-2. $550. KI1VTM/1, 23 Sunrise,
Saybrook, Ct. 06475.

WANTED: Drake 4 A/B. Crank-up Tower, medium
heavy dutg. self-supporting. Cash. WAWAH, P.
Box 433, Plymouth, Fla. 32768.

LAMPKIN 1058 $100.00. Heath twoer $25.00
DC supply $10.00. HE458B $35. WASCMC, 2309

Bullington, Wichita Falls, Texas. 76301.

COLLINS exciter/xmtr, 10-80, model 310B-1
$125. Plate Xfmr 6200 v. 2 amp. c.t. $40. .5 amp
swing and smooth chokes $15 each., Will ship
Collins. W2 HLT, code 212 —229-2081.

SWAP FOR 2M TRANSCEIVER, have TX62,
621 VFO, Trio60 same as HE.80, Ameco con-
verters, 6-2 with separate power supplies, 14 mc,
IF feeding to homebrew 10-15-20 meter VFO re-
ducing IF down to 2 meters. NYC area preferred
for easy pickup. WA2 DWZ.

SELL: Varacter Tripler to 1296 MHz as per ARRL
Handbook. Complete except Varacter- silver plated—
£3.50 P.P. WANTED: 800 Hz or 500 Hz filter for
15A-4. Will hug or trade new 1500 Hz plus cash.
Also 8907 or 7211 tubes. G. Vilardi, WA2VTR,
14 Oakwood Terr., 10977.

Shooters'

Spring Valley, N. Y.
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VALTEC—VS-II Speech Integrators. Immediate del-
ivery from factory. The price —$44.50 complete.
The results — fabulous. Send QSL card for free
brochure or order direct; guaranteed. Valley Tech-
nics Inc.,, 2901 Sonora, Kalamazoo, Mich. 49004.

WANTED QSL's for my QSO’'s between 1955 and

1965. Lost all cards while in Army. Will pay post-
age. K4 EVY,

WANTED: Crosley one tube Pua) receiver., State
price and condition. Hogan, 1130 Condon, Beau-
mont, Texas 77701.

Rubber address stamps $2.00. Signature $3.50. Free

?ﬁtla:ﬁg' Jackson's, Box 443 F, Franklin Park, Illinois

FOR SALE: Hammarlund HQ-180 rcvr. in excint
condx. with manual, $180.00. Will ship. 'M. M 1
JA7DGB/W2, 149-0'1 Barclay Ave., lglushinga.rh?a.

MARINE ELECTRONICS of HALESITE Sales &
Service - Pearce-Simpson, Konel, Sonar, Citizens
Band. 76 New York Avenue, Halesite, L. |., New
York 11743, (516) 427-7199.

HOOSIER ELECTRONICS Your ham headquart-
ers in the heart of the Midwest where only the fin-
est amateur “E"i ment is sold. Authorized dealers
for Drake, Hy-Gain, Regency, Ten-Tec, Galaxy, and
Shure. All equipment new and fully guaranteed.
Write tudag for our low quote and try our per-
sonal friendly Hoosier Electronics

sonal friendly Hoosiar service. Hoosier Electronics,
Dept. E.,R.R. 25, Box 403, Terre Haute, Ind.47802.

WANTED: UGC-20A Teletype. For Sale: 515l
Revr, AM-1365/URT UHF linear amp (220-450
MHz). Hank, WESKC, 213-799-5886.

SELL: 220 MH2z Rcvr; TV monitor Conrac 14';
IEE digital read outs; 7" mtr VTVM; German DL.-
QTC magazines; TDQ 2 mtr transmitter. K. Paquee,
53 Jerome Ave., Trumbull, Ct. 06611.

WANTED: Paragon DA-2 Det. 2 stage amp., Coils

for DeForest -10, Atwater-Kent parts of all

kinds, Grebe rheostats, Other old radios and Msc.
arts. Joe Horvath, W6 GPB, 522 Third St., San
afael, CA. 94901.

5 RK DELTA TRI-BANDER, proven DX Antenna,
2 element, 10-15-20 delta loop, 30 Ibs., brochure
SASE, $95. Order ISLAND ELECTRONICS, 4103
Ave. S, Galveston, Texas 77550.

JOIN QRP ARC Int,: Send SASE for info. Corres-
Bnnding Secretary, Earl R, Lawler, W5JLY, Rt, 2,
ox 24K, Burnet, Tx 78611.

WANTED: RME 20 Preselector or later model. Pri-
tata?%nqllaaftinn. W5PM, RFD 1, Box 399, Covington,
a. A

NOVICES: Need help for general ticket? Complete
recorded audio-visual theory instruction. Easy,
no electronic background necessary. Write for
free information. Amateur License, Box 6015,
Norfolk, Virginia 23508.

ELEXCO: We carry a complete
teur Equipment. Hallicrafters, Galaxy, Hy-Gain,
National Varitronics, Regency, Ten-Tec, Kirk, Cush-
craft, Hustler, Tristao, and many more, Before you
buy or trade, write us for our low prices and high
trades. Bankamericard, Mastercharge and financ-
E’tg. ?%IEE;(CG. Suite B, 608 Papworth, Metairie,
a. .

FOR SALE: Raytrack Horizon6 Linear, Mint, used
3 hours, $495. Also Amphenol Millivolt Command-
er FETVM, good, complete $75. Andrew Mueller,
WB9 GAC, Germantown, Wisconsin 53022.

WANTED FOR MISSIONARY RTTY NET: CW
Transmitters, 100 watts or more. Bill Sasnett, WA.-
4ZRS, Box 248, Waxhaw, N.C. 28173.

MERRY XMAS and HAPPY NEW YEAR from
WOCVU, On the airsince 1913. Cedar Rapids, lowa.

“NIXIES", new, $2.90.7400's. SASE. TRJ, Box 1,
Corinth, Vermont. 05039.

FOR SALE: Telatirpe perforator type 11/16 wide,
ten rolls per box, $4.00 postpaid in U. S, BILL'S,
P.O. Box 5864 Asheville, N.C. 28803.

SWAN 2708B, also DC Su

$325. WAOMXH, 3236 Court Street, Sioux City,
lowa 51104.

G.E. FM businessband transceiver with 27.390
MHz crystals installed. Good condx. $60.00. Mar-
ine Electronics, 76 New York Ave., Halesite, L.I,,
New York 11743, (516) 427-7199.

line of Ama-

pply. Used very little,




COLLINS KWM-2 Number 10, 712 and 516F-2
Number 13, 766 with speaker $595.00. Mint
condition, never mobile. W4JVA, 16 Camelia Dr.,
Ormond Beach, Fla. 32074, (904) 677-5993,

SELL: HW-18-3 (160 mtr) xcvr). $85: HW-12-A
new xcvr, $75. Want HW-100. WB9DWG, Box
314, Whitewater, Wis. 53190,

FOR SALE HW32 with Mic, spkr, and power sup-

ply $110. Less power supply $80. WGNFO 5874
Sagebrush, La Jolla, Ca. 92037. '

SALE: Pair RCA CW-5B, 960 Mhz. Crystal con-
trolled receivers, rack mount. Make offer. P. L.
Lemon, 3154 Stony Point Rd., Santa Rosa, Ca.

SELL: Knight TR-106 6Mtr, V-107 VFO, Mic,
1/4 wave whip, AC&DC Cables, etc. $100. A-]
condx. S. Cook, 106-8th, Bartlett, I1l. 60103.

NEED: Schematic or book on URM-50 to copy.
K4aKQR, 1124 Opelika Rd., Auburn, Ala. 36830.

LAMPKIN:1058B, Heath twoer, HE45 B, Motorola
FMTRUA41 V, Heathlgn, Scope. WAS5 CMC, Ludlam,
2309 Bullington St., Wichita Falls, Tx. 76301.

WANT: Ham band crystals. J. M, Hoffer, W1 DL, 24
;::Pzersrgs‘?nad. Framingham, Mass. 01701. (617)

BUY ORSWAPFOR SIGNAL-ONE, KWM2, Drake
?aﬁaaﬁr}l" or Yaesu, WOBNF, Box 105, Kearney, Neb.

HAVE: All 73 and Ham Radio issues to May '71.
Make offer. P. Butler, W1 BPW, 3 Elizabeth Dr.,
Merrimack, N, H. 03054.

WANTED: Grounded Grid K.W. Amplifier. Ex-
cellent condx, only. F. Martin, 202 Kenny St.,
Fayetteville, N, Y. 13066.

TRADE: Drake TR-4 for R4 A Receiver and T4 X

Transmitter. Paul Gates, WABTER, P. O. Box
7197, Flint, Mich. 48507.

HQ-170 Hammarlund Rcvr, 160-6m AM, SSB,
CW. Clock, manual. $150. WA2FFZ, 186 West

J. 08071.

FOR SALE: CE200V with 160M coils, $395 or
Haﬂe%EE}QErickmn, 13 Robert Cir., S. Amboy,

FOR SALE: Knight-Kit KG-640 20 K-Per-Volt
Taut-Band VOM, $30.00. W2AEF, CQ Magazine,
14 Vanderventer Aue., PortWashington, N.VY. 11050,

Avenue, F‘ifman, MN.

Self
- completing

Dot
memory

$77.50
PPD USA

FREQUENCY
STANDARD

Precision crystal

Markers at 100, 50,
25, 10 or b kHz.

$32.50

(less batteries)
PPD USA

Send for
free brochures

PALOMAR ENGINEERS

BOX 455, ESCONDIDO, CA 92025

= -

PLEASE USE YOUR ZIP
CODE NUMBER ON ALL
CORRESPONDENCE

LAMPKIN: 105B, very clean, best offer over
$150, K&DTS, 25884 ighland, Richmond Hts.,
Ohio. 44143,

HEATH SB-100 complete $175. Plate xformer 3-
KV CT one amp plus KW parts. C. Wyman, 4453
Via Pinzon, Palos Verdes Est., Ca. 90274.

51J w/manual and cabinet $295 or swap for 75-
A4, Equal condx. Art Ford, 9 Havemeyer Ln.,
Commack, New York, 11725,

FOR SALE: LM21, LM18 freq. meters, GR650A
Imped. Bridge, DuMont 322 A Dual Beam Scopes.
Johne, Box 109A, Pembine, Wis. 54156.

LINEAR BUILDERS: Send SASE for Low-priced
list of HiPower parts. W6 RW, 8600 Skyline Dr.,
Hollywood, Ca. 90046.

SBE-34, Mic,, Calib, AC/DC built-in, 4 bands, 135
W., reconditioned, ex. $225. K8 RZJ, Columbus,
Ohio. 43209.

WANTED: Heath Patch, W2 AV Balun, Heath Sta-
tion Counsel, Coax reiay. Tom Dornback, K9-

MKX, 2515 College Rd., Downers Grove, Il.60515.

NEED: Parts for RME 4350 dial. Any help appre-
ciated. WA4UZM, 324 S. Riverhills Dr., Temple
Terrace, Fla, 33617.

WANT: Old style Telrex 20, 15, 10 meter beams
with cycolac insulators. Also HyGain 402B. WO0-
AlH, P, Bittner, 814 4th St S, Virginia, Mn, 55792,

TYMETER:

“Time At A Glance’’

{| 16

> Made in
UIslAl

Walnut or ebony plastic case,
4"H, 73,"W, 4”D., 110V 60

At Your Dealer, or
¢y. Guaranteed One Year.

DIRECT FROM

PENNWOOD NUMECHRON cCoO.

IYMETER ELECTRONICS
7249 FRANKSTOWN AVE PITISBURGH, PA_ 15208

December, 1971 e CQ e 99




we turn Amateurs
into Professionals!

The NEW Bird series 4350 HAM-MATE™ RF Wattmeter is a
direct descendant of the model 43 THRULINE® — the pro-
fessional standard of the industry for 1/ years.

Designed just for Hams with traditional Bird craftsmanship,
the HAM-MATE Directional Wattmeter measures forward and
reflected power in two ranges: 200W and 2000W (model 4350)
or 200W and 1000W (model 4351).

One of the most important requirements of any insertion type
RF wattmeter is its directivity, i.e. the ability to differentiate
between power flowing in opposite directions in the trans-
mission line. When adjusting an antenna to a 50-ohm line, a
meter with insufficient directivity is likely to indicate a perfect
match when none exists. The new HAM-MATE has a minimum
of 20 dB directivity, an absolute must for meaningful re-
flected power (and VSWR) measurement.

The guaranteed SPECIFICATIONS:

Model 4350 4351
Frequency Range 1.8—30 MHz
Forward Power 2000/200wW 1000/200wW
Reflected Power 2000/200W 1000/200W
Accuracy +8% OFS
Insertion VSWR less than 1.10 (50 ohms)
Directivity 20 dB minimum
Connectors Female UHF (S0-239)
Price $79 $79

®B|HD ELECTRONIC CORPORATION
Cleveland (Solon) Ohio 44139

also available at HENRY RADIO

r—————————-— ________

Gentlemen: Please send bulletin on:
[0 1.8-30MHz, 2000/200W Ham-mate Wattmeter

[0 1.8-30MHz, 1000/200W Ham-mate Wattmeter
[l Why don't you make a 50-150MHz Ham-mate?

J

ompany

C
Address

ity State Zip
| ELECTRONIC CORPORATION
| Cleveland (Solen) Ohio 44139 « 30303 Aurora Road |
| S WE S i 716-248-1200 « TWX 216-248-6458  Cable BIRDELEC |
100 e CQ e December, 1971

WANTED: Test equipment, H-16 A Aircraft Test
Set or equal, etc. R. G. Copeland, Edgartown, Mass.
02539.

LOKTAL TUBES for 2-way radio. Most types $1
each. SASE to W4JGO, 643 Diamond Road, Salem,
Va. 24153.

SELL: Heath SG-6 generator $15; O-7 scope $30;
A9C 20 W. amplifier, $20; SS-1 speaker $25;
GW-10D CB transceiver $45; DW-2772 CB trans-
ceiver,$50.Ted Tsucalas, 162-23 96 th Street, How-
ard Beach, N. Y. 11414.

WANTED: Transformer for ““Garden Patch' as des-
cribed in August '71 CQ. WBOBWW, Robert
Burry, RFD 1, Carbondale, Co. 81623.

TRANSCEIVERS SR42 (2M) and SR46 (6 M) with
common VFO VG all $150. PP UPS Area, W9 DI,
22 S, Clay St., Hinsdale, lllinois. 60521.

SELL: Mint DX-150 Rcvr with mat. speaker $80;
RCA 7 inch taperecorder $65; Olson SWR mtr, §5;
GD-125 Q-Mult $10; Knight kit Star Roamer, $20;
234 Power Telescope $30. Split Shipping Costs.
WB2MEY, 159 Rochelle Pk.,, Tonawanda, N. Y.
14150.

WANTED: BC-455 or converted T-22 /ARC-5. with
or without tubes. State price. WN7QDQ, Rt. 5,
Box 297, Olympia, Wa. 98501.

ELMAC AF-67, thanks to all the fellow hams that
sent manuals and solved my problem. WB6S KKI.

PAY CASH for good used Ameco PT Preampli-
fier, also need FSK for DX100 transmitter and
TU converter. W7JGL, William Toben, 1244 W,
Schafer Dr,, Tucson, Az. 85705.

WANTED: SW-3 coil forms. Robert Cobaugh, W2-
NX, 29-29 213th St., Bayside, N. Y. 11360.

FOR SALE:Teletype Model 15, Sync Motor, wood
table excellent running condx. Pick up only Clyde
Keeler, W2NQW, 66 Franklin St., Port Jervis, New
York., 12771. Phone 914-594-8855 after 5 PM,

WANTED: Model 33 ASR Teletype, state price and
condition. S. Lipoff, WB9DCJ, Apt. 311, 6954
N. Greenview St., Chicago, 1. 60626.

FOR SALE: Hughes '""Memoscope'’, triggered DC
Scope. $150.00. Pearson KE-93 & D.C. pwr $75.
Est: Angus Recording Ammeter 60N. 1 ph. $50.
516-261-5555. N. Y. Home 516-822-4769. L. |

FOR SALE: Plans and specifications for 45" crank-
up tower, self-supporting, easy to build. Send $2.00
to D& D, 1007 Janlee, Burkburnett, Tx. 76354.

4
SELL: SR400 Mk Il — HA20 VFO — & PS mint,
uaranteed. Pick L\i}b or you pay express, $750.
ugermayer, W3iIGVR, Southampton, Pa. 18966.

FORSALE: Knight-Kit KG-625 Deluxe 6" V.T.V.M.
$30.00. W2AEF, CQ Magazine, 14 Vanderventer
Avenue, Port Washington, N. Y. 11050.

NOVICE RECV HR 10B w/cry cal cost $90.00.
wWill sell for $50.00. WBEHUU, 1746 Blue Ash
Pl., Columbus, Ohio,. 43229,

Munston **Nassau'" Marine radio telephone with 5
marinechannels installed. Manual included. $60.00.
Marine Electronics, 76 New York Ave.,, Halesite,
L. 1., N. Y. 11743, (516) 427-7199.

SELL: Swan 350 mint, 117 XC supply, DC supply,
mike. Low hours, never mobile. First certified check
$£295. B. Davidson, Box 119, Salem, Ill. 62881.

DX STATIONS: Let W2KF be your QSL Magr.
Write for details. 309 Cherry Hill Blvd., Cherry
Hill, N. J. 08034.

FOR SALE OR TRADE: Federal Ortho-Sonic 5
tube D.C. Radio. Fada 5 tube D.C. Radio good
shape, early twenty's, John Strong, 926 Jeffer-
son, Auburn. I11.62615.

WANTED: Matchbox with SWR; Heath SB630
station console, tri band beam. Tom Dornback,
E(gﬁhill;x, 2515 College Rd., Downers Grove, |l
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"W2AU” BALUN-$12:95=5>

HANDLES FULL KW INPUT—THEN SOHE Broad- g ™
Banded 3 to 40 Mc. h?l.._,- = -_uu.n

2. HELPS TVI PROBLEMS By Reducing Coax Line
Radiation
3. NOW ALL STAINLESS STEEL HARDWARE. S0239
Double Silver Plated
4. LH:HSH‘ES F/B RATIO By Reducing Coax Line
IC
5 HEPLACES CENTER INSULATOR. Withstands
Antenna Pull of Over 600 Lbs.
6. BUILT-IN LIGHTNING ARRESTER. Protects Balun
—Could Also Save Your Valuable Gear
7. BUILT-IN HANG-UP HOOK. Ideal For Inverted
BEEEH Multi-Band Antennas, Dipoles, Beam and
uads
NOW BEING USED EXTENSIVELY BY ALL BRANCHES
T OF THE U.S. ARMED FORCES, FAA, RCA, CIA, CANA.
y.____ ﬁe DIAN DEFENSE DEPT. PLUS THOUSANDS OF HAMS
i- 'E THE WORLD OVER
i BIG SIGNALS DON'T JUST HAPPEN-
) GIVE YOUR ANTENNA A BREAK
- Eulmes ;n{z mo::lelsi. l:lﬁornatchu 50 or 75 ohm un- We'll GUARANTEE
IT'S WHAT' alance coax line) to or 75 ohm balanced load. i
INSIDE S 4:1 model matches 50 or 75 ohm unbalanced (coax no other balun, at any
THAT COUNTS! line) to 200 or 300 ohm balanced load. price, has all these

AVAILABLE AT ALL LEADING DEALERS. IF NOT, ORDER DIRECT features

UNADILLA RADIATION PRODUCTS  YiRS, 05 24cNs & QuADS  UNADILLA, N.Y. 13849

ml=y N\ {38 Solid-State-Programable
=]~ *.8 COMMUNICATIONS RECEIVER
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The SPR-4 outperforms the best tube re- “"
ceiver, and has all advantages of solid
state design . . . low power consumption,

high stability and reliability.

Model SPR-4 § 5 4995
Amateur Net

PROGRAMABLE for any interest ... SWL, Ham, lab, BC,
marine, etc. « Only FETs in signal path e Linear VFO with
1 kHz readout « Covers 150-500 kHz plus any 23 ranges
(500 kHz wide) .500-30 MHz « 10 ranges furnished, others
$5.00 each « Coverage easily changed « 3 band-widths:
0.4, 2.4 and 4.8 kHz for CW, SSB and AM e« Built-in spkr

Notch filter « 115 or 220 VAC, or 12 VDC < Dimens:
1034” W x 5" H x 12V4” D, WL 14 |bs.
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ACCESSORIES: Noise Blanker,
100 kHz Calibrator, MS-4
Speaker, AL-4 Loop Antenna
for.15-1.5 MHz, Transceive
Adaptor (T-4XB), DC Power
Cord, Crystals.

S

TTTTTITIrey e
e R o £ e

e
=

e

B

Available at your local distributor.

R. L. DRAKE COMPANY

R

540 Richard Street
p Miamisburg, Ohio 45342
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The KW2000B

the transceiver
with160Meters

$699 with spkr

ELECTRONICS
and AC pwr supply

LIMITED

| A
NOWin1heUSA

KW Electronics

SYSTCOMS

Inc

10 Peru St., Plattsburg, N.Y. 12901

FM RINGO

3.75 db GAIN

p AR-2 - $12.50

WORLD’S BEST VHF

M TH ENNA, IN
STOCK AT YOUR LOCAL
'DISTRIBUTOR.

¥ - % "
i ’ s ‘
-

"

HAYWARD STREET
03103

621
MANCHESTER, N.H.

December, 1971

FOR SALE: Two Davco DR-30 Receivers., $225
each. W2 AEF, CQ Magazine, 14 Vanderventer
Avenue, Port Washington, N. Y. 11050.

HT46: SSB Xmtr. $160. Excellent condx. W. Karl,
24 Mill St., Cooperstown, N. Y. 13326.

SELL: HT32. Excellent condition. Modified to
P.T.T. and adjustable loading. $170.00. W7 ADS,
or phone 509 — GL3- 3674,

WANTED: Lge. numbers of FT-243 ham band sur-
plus crystals. No lot too small. Please mail inform-
ation as to where they may be located to: W6 DOR,
4100Worthington Dr., North Highliands, Ca.95660.

SELL: Heath HW-32A, HP-13A DC Pwr Supply,
Calib., mike, mount, speaker. All for $160.00. M.
Lefkowitz, WBA4 KRR, 379 Florida Avenue, Hern-
don, Virgima. 22070.

16 mfd — 4 kv capacitors, used but good condition.
$5 ea. WS5TCX, 5914 Del Rey Dallas, Tex. 75230.

TEN-TEC PM2 A (sidetone) and AC-3 15M convert-
er. 3 months old. Cost new $73. Sell $55. Collect.
Mail to first money order received. Mac, WN5-
DNJ, P. O. Box 3445 USL Lafayette, La. 70501

COLLINS KWM-1, w/P.S. $250; Gonsett G66 B,
& band rcvr, $55. AMECO PCL nuvistor preamps
w/P.S.,%22. Everything works! All offers considered.
A, Streeter, 1619 Holiday Pl., Bossier City, La.
11010,

WANT FOR S$10 EA: JORDAN ANTENNAS. Keen
DF, NAB H'bk 60, Fink TV Engg Hbk, Wentworth
Color TV, Skolnik Radar Hbk. W3IAFM, Chevy
Chase, Maryland. 20015.

QSL MANAGER VOLUNTEERS: WB9DWG (om)
and WN9 DWF (WY L) will volunteer to be QSL mars
EfoJri grﬂw DX ham. Write: Box 314, Whitewater, Wis.

SELL: 2 Lafayette HA-750 6 mtr xcvrs; one lgr.
old, $75.00; one 2 mos. old, $95.00. J. A. Ed-
wards, 7517 Sunview Dr., Columbia, S. C. 29209.

RIDER'S PERPETUAL TROUBLESHOOTERS'
MANUALS, Volumes 1-23, except 11-12., S5chem-
atics for all American and Canadian receivers, 1919-
1955, Original cost near $225. Make offer. Charles
Whitney, 602 Western Ave., Beaver, Penna, 150009,

NU SIGMA ALPHA international amateur radio
fraternity. Memberships now available. Includes
wallcertificate. |D card, newsletter, and more. Send
for free brochure. Box 310, Dept. C., Boston, Mass.
02101.

WORLD-RADIO has guaranteed used gear — terms
— trial. KWM2, $599.95; TR3, $349.95; Galaxy
5mk3,$279.95; Geloso 212, $99.95; Johnson 6 N2,
$£69.95: Challenger, $49.95; 3253, $399.95; SX9%¢6,
£99.95: HQ110C, $139.95; Drake 1A, $109.95;
R4, $279.95. Free *“‘blue-book’ for more. 3415
West Broadway, Council Bluffs, lowa. 51501.

Western Electric push-to-talk-telephone-typeé hand-
sets., Brand new. Original price, $35 each. Asking
£15.00 each. Marine Electronics,76 New York Ave.,
Halesite, L. 1., N. VY. 11743. (516) 427-7199.

Galaxy and Topaz DC supplies. CFA-1 RTTY TU,
Scope camera for Tek, etc. Viking pro tape deck/
stereo pre-amps. 4D32 tube. WITKR, 505 S. EIm-
wood, Waukegan, 1. 60085.

SELL: 100 ft. 72 ohm twin lead 1000V Ins. $6,
40 meter ARC 5 Xmitr, $15. BC375 Roller Coil

£€7. ARC/T23 Xmiter 2 meter $12. FOB. K5-
RME, POB 74, Ingram, Texas. 78025.

WANT TO BORROW OR BUY Manual for Range
and buy cabinet for HX20. KL7FS5F, Anchorag
Ak, 99503.

EICO722 VFO, new, $20 75M Turnaverter w/BF O,
$10. WB4SIJ, Box 5433, Lexington, Ky. 40505.

WANTED: Collins 30S1 Linear, also good used
bug. Drake D.C.-4 Pwr supply. H. F. Cushing,
WB6 CQG, 5224 Bobbie Ave., San Jose, Ca. 95130.

WANT: Wilcox CW-3 or F-3 Rcvr. Lorenson, Hills-
dale, N. Y. 12529,




HELP: Need HP477B Thermistor Mount. Has
BNC one end t&rpa “N'"" on other. Ck ur Jnkbx.
K4KQR, 1124 Opelika Rd., Auburn, Ala. 36830.

OUR CODE TAPES for TG-10 were destroyed. We
need one or a whole set. L'"Anse Creuse High
School Radio Club, L'Anse Creuse Rd., Mt. Clem-
ens, Michigan. 48043.

FOR SALE: Collins 32S-3, 755-3B, 516F-2. Ex-
E:glﬁr%t condx. $1000 F.O.B. St. Anthony, ldaho.

50 PAGES about balloon flying. $3.00.
smile alot. KO KR X, Harper, Kansas. 67058,

You'll

WILL SELL my 250p Xerox copy collection of
SSB crystal filter xmtr aricles back to 1955 for
ggg.au?n. WeBLZ, 528 Colima St., La Jolla, Ca.

UCS Variable Vacuum Cond. .10 to
10 or 15 KV with tuning drive. W4—

0
S, 300 Thornwood Drive, Taylors, S. C. 29687.
C

O 460 Scope. Perfect. W/manual. Profession
red. About price of kit alone. Postpaid. $1
H. Marhoff, P. O, 569, Largo, Fla. 33540.

BUYORTRADE: 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 equ ;':Emen{ for trade or will
buy. OSvJ, 1200 W, Euclid, Indianola,
50125. McKenzie.

WANT: Johnson Ranger! H. K.
East Street, Argyle, N. Y. 12809,

WANTED: Astatic '"G'" Stand. State price/condx.
Sever, 8464 Cleveland Ave. N.W,, North Canton—
Ohio. 44720.

HT 37 Hallicrafters Exciterand A HT41 Hallicraft-
ers linear both with 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.

FOR SALE: Hughes Memoscope (Trig. & Storage)

150; Pearson KE93 & DC supply $75. HXI10
165; 70 ft. Galv. CrankuE/w guKls, $150. C/O
W2YCW, E. Humphreys, Hicksville, N, Y.

RTTY INFORMATION for the Amateur interest-
edin RTTY. F. DeMotte, P. O. Box 6047, Daytona
Beach, Fla. 32022.

HELP, AID, ASSISTANCE — Need Manual/schem-
atic for “REM" Panaoramic Adaptic. Dave Sund-
Eggr?gr. WONBZ, 13020 Lakeview, Burnsville, Mn.

PAIR of 4X150A's NEW with tube cooling fan
$10.00, various panel meters $2.00. Add shipping
charges. SAMKOFSKY, 201 Eastern Parkway—
Brooklyn, N. Y. 11238.

BC-342 Rcvr 1.5—18.0 mHz Vy
guwar. with manual and matching LS-3 spkr.
. N. Silbert, White Sul. Spgs, N. Y. 12787.

WANTED: Battery-operated radios & antique tubes,
3KV G. E. Mercury Arc rectifier, WO9LGH, 610
Monroe Ave., River Forest, I11.60305.

SELL: G28 10M Comm $125; GPPI Ph. Patch,
$30; DX-40, $45; Heath 10’'er, $45. WBIGHQ,
R. dnnk. Rt. 1, Box 132A, Warrenville, 11, 60555,

SELL: Galaxy RV-1 remote vfo. Perfect condx.
$30 FOB; Jim Fleming, 7528 W. Bryn Mawr, Chi-
cago, I11.60631.

CLEANING HOUSE: CQ Feb '64 to Feb '70 for
sale, P. Hrnma7yar, K3RDT, 1832 Jennings, Bethle-
hem, Pa, 18017,

HW32 with A.C. P.S. mike and '!':JDEHKEF in
condition, $120. Will ship. WENFQ, 5874
brush, La Jolla, Ca. 92037.

FOR SALE: B & W 515B sideband generator $80
Fisher Master Stereo Audio Preamplifier, $95,
WBIIT, 281 Jenny Ln. Dayton, Oh. 45459.

o
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AVCOM FM-20

Transmitter Module
ONLY
4905 gowum -

90-Day Warranty!

* Repeater Entry . . . just add ant.,
mike, Xtal, 12-16 volts D.C.

 Transceiver . . . Half Cost! Add police
band rec. Rig can cost under $100.
Other rigs can cost up to $250.

Walkie-Talkie Compactness . . . glass
epoxy PC board only 3”7 x 312"”!

Mike Pre-Amp: Hi-Z input, IC amp.
Power Input: 1 Watt D.C. to final.

ORDER ~ AVCOM, Inc.

TODAY! " b 0. Box 29153
Columbus, Ohio 43229

LM-210 10-W POWER Amplifier Module $29.95

TYmeTer (LT

CALL-IDENT

10-MINUTE STATION
CALL REMINDER

"h—.-—_-__~_

HOUR

10-minute repeating timer buzzes warning to sign in your
call letters. Walnut or ebony plastic case. 4"H, 73,"W,
4"D. 110V, 60 cy. One Year Guarantee. Made in U.S.A.

At Your Dealer, or DIRECT FROM
PENNWOOD NUMECHRON CO.

TYMETER ELECTRONICS
7249 FRANKSTOWN AVE. PITTSBURGH, PA

WORLD QSL BUREAU

Panama Ave., Richmond, CA USA 94804

THE ONLY QSL BUREAU to handle all of
your QSLs to anywhere; next door, the next
state, thenextcountry, the whole world. Just
bu ndluthumup{pluauarrangu alphabetically)
and sendthemto us with payment of 5¢ each.

15208

December, 1971 o




2 ALTEC 15" Woofers, $50 Iikesnew, 2 — Univ-
‘.er R RADI IS UR BUSIN ersity T-50 drivers/H-600 horns, /0. Tyler, 538
— O G SHNGSS Southern Comfort, Clearwater, Fla. 33515. |

-~
#m g 7‘6 FOR SALE: Best offer. Ranger Il with break-in
relay installed, good condx. Prefer local pickup.

W6 AT, 367 N. West St., Vacaville, CA. 9568

B0 N YORK ROAD WILLOW GROVE PENN 19090 Phone 448-1010.
(215) OL 9-5900 TELETYPE-FM FOR SALE — Model 15. $65.
Model 14 Rotor and TD set, $75. Model 19, $125.
B S—— Gears, parts, lots more. Motorola 80T $70. Send
_ e b= ”™ SASE for complete list. L. Pfleger, 2575 S. Cal-

houn Rd., Apt. 208, New Berlin, Wis. 53151.

HT-46 SSB Xmtr. Extra final. $160. Dr. Wm. Karl,
W2EGX, 24 Mill St.,, Cooperstown, N. Y. 13326.

WANTED: WEFYO Key Lever for Electronic Key-
er. 0-1 Amp RF Ammeter, tower safety belt. K9-
WEH, 201 E. Marion, Prospect Hagts., IIl. 60070.

MODEL PP | | WANT: Oid battery-operated lﬁdius of ﬂu-l;e early
1920's. Also want old tubes in this period both re-
PHONE PATCH ceiving and xmitting. WILGH, 610 Monroe Ave.,

TRANSFORMER COUPLED NO PRINTED River Forest, 1Il. 60305.

CIRCUIT, LOWHUM LEVEL. GOOD HIGH

LEVEL AUDIO. PRESS TO TALK. CUS- COAXIAL FITTINGS: S0O-239 .18 PL-259A .30
TOM MADE FOR YOUR TRANSMITTER uG-290/U lD UG*?E?;’U 20 UG58 A/U .20 others
NO MIC. CONNECTORS TO CHANGS K. Maas, Burlington, Wis. 53105.

SIMPLE TO CONNECT. SPECIFY TRANS. SWEEP GENERATOR: Knight KG-652 — 4 bands,
MITTER OR TRANSCEIVER. . 300 KC to 250 MC on fundamentals. Width 0 — 13
PLUS POSTAGE WT.3 LBS.  Amateur Price | | me Brand new w/book and cables. $35.00. H. Mar-

PA. HAMS ADD 90 TAX hoff, Box 569, Largo, Fla. 33540.

SIDEWIPER KEY WANTED: Bunnell or other in
first class condx. Ev Gibbs, WB AQ, 348 Simcox,
Wadswnrth Ohio. 44281.

FC}R SALE: Messengers 124 & 323, battery pack,
like new. Make offer., Don F. Peytun Box 487,
Lindale, Texas. 75771.

FOR SALE: Allied A-2567 Citizen band xcvr. 23
channel — 12V; 117V power supplies. Like new,
used 6 mos. Price: $150. M. Carey, WA4 DJF, 815
E. College, Pulaski, Tenn. 38478.

SELL: DX60B $65. HG10B $25. HRI0B $65 with
extras and very good cond. WA3PXR, 111 Glendale
Rd., Exton, Penna. 19341. (215) 363-9356.

NOVICES: Your own traffic net. Eastern area

$14.95

$109.95: pLUS POSTAGE

WT. 32 L8S. slow net daily 3726 kHz 7:30 est. Info: WA-
PA. HAMS 30GM Joe Stratton, RFD 1, Box 185, Glen Mills,
ADD 6 .60 TAX Penna. 19342.
CDR CANADIANS: Equipment repair and %lignmegé.
Fully equipped lic'd technicians kits wired-servic
MODEL HAM M Bob Fransen, VE6TW, 227 Cottonwood, Sherwood
129.95
MECHANICAL FILTERS: 455 Khz. 2.1 Khz,
SIECIAL. EUAM: ST W $18.95.300 Hz, $22.95. J. A. Fredricks, 314 South
100 FT.8 WIRE CABLE 13th Avenue, Yakima, Washington, 98902.
B T WANTED: HW-100 in operational condition and
e R 5 el T P reasonable price. Robert E. Fromm, Jr. 276 Las
l -‘--::j};} Lomas, Hamilton AF8, Calif. 94934, 415-838-2768

| | SELL: Pair of 4X150A tubes $10.00 pair 4-65A
$15.00 single 4-125A %$12.00 Dumont Scope 304 H
$65.00. W10DQ, 299 So. Main St., Mansfield,
Mass. 02048.

3 FOR SALE: Manuals, Pre Prog, Prog Line, Motor
MODEL nladan:_i F!CA.t F. Eﬁu r:lits_.ralsl:: tL{EEsl. éeljlﬂ?!rdsﬁ trﬁlw_ant

and misc parts. . J. Trella, : a
AJ1 AUDIO—-JET Ave., Meriden, Conn. 06450,

IF YOU OWN A RECEIVER OR TRANSCEIV-
ER THAT YOU WOULD LIKE TO INCREASE ALDEN fully automatic facsimile recu;der ED-EE
THE SELECTIVITY IN THE CW MODE AND 120 lines per minute, With manuals 400. R

oo bl A g e Falkoski, 2301 Dallas, Richland, Wash. 99352

Tris EASY TO INSTALL QEVICE. AUDIO HQ170C & Matching Speaker. Exc. condx. $175.

SELECTIVITY VARIABLE TROW: 168 CVS Art 13 and book $30. 30V and 400V SS PS par

TO B000 CPS CONTINUOUSLY. CONNECTS built $4n_ FOB. WAI CFT, RFD 1. EJEI’I"}.!, Ne

TO 4 OHM OUTPUT AND INPUT. THIS IS Hampshire. 03038.

THE FINEST AUDIO FILTER IN THIS PRICE

CLASS FERW%ghﬁ: Egagng out Ftlmnkshelf ng Signal
. _ Y ntenna Roundup, Anthol

E'é:i:ﬂal‘?hﬂ?:;ﬂi:mi;:iA“ ogy, CQ Anthology Il, $1.00 each, $3.50 for all

L iias hia $9 95 postpaid. A. Brogdon, '2956 Hewntt Silver Spring

Md. 20906.

104 e CQ e December, 1971



WANT: ARRL-HAND BOOK 1960 clean will pay
$2.00 incl. postage. M. Bae, Box 95, S. Branch,
N, J.08881.

WANTED: 500 to 1000 ft. of Phosphor bronze
stranded wire used on planes as trailing ant. wire—
Jule Gordon, Box G, Moundsville, W. Va. 26041.

L4-B Drake Linear 3 months old, $600. Thomas
Celebrity Electronic Organ one year old $3900
currently $4995. P. O. Box 8341, South Charles-
ton, W. Va. 25303.

FOR SALE: Ham Scan HO-13 $40.00, Vibro-
plex original deluxe $14.00. W. Reynolds, Box 443,
Buzzards Bay, Mass. 02532.

REPEATER: The Pensacola VHF Repeater Assoc-
iations open repeater, WB4 QEQ, operates 146.16/
.34 in, .76 out. 2200Hz tone access. K. Hensz, W-
B4 RBY.

SELL: Drake R-4B, extra crystals. Excellent con-
dition. $335. Kurt Meyers, 5179 Burns, Detroit,
Michigan. 48213.

SALE: HX-50 Xmtr, exc. condx, $150. Allied
rcvr A-2515 Gen. Cv%. $45. Tentec PM-3 A Xxcvr.
$55. Smith, 12 Dale St., W. Hartford, Ct. 06107.
WA1 NDX.

FOR SALE: SBl101, with HP23 & 400 cy filter.
HB GG813's linear, HyGain Quad, TA-36, Ham—
M, 30 ft. tower plus goodies. All for $595.00.
fﬁkﬂ&m only. Write Milo Boz, Rt. 2, Salem, Oh.

SALE: 2 Mtr. xmtr 25 watts, VFO $25. 5 band
Lafayette Pre-amp/Cnvtr, $25. WA9DJR, 5631 S.
Oak Park, Chicago, Il. 60638.

WANTED: Used Johnson KW Matchbox or Equiv-
alent; in good condition. WA2LOG, 412 Robin
Lane, Vestal, New York. 13850.

SELL: 10 mtr. Quad Ant. new, never used. $18.
No shipping. P. Feely, W2BAO, 15 Locust Hill,
Yonkers, New York. 10701.914-YO8-1785.

BOOST 6 meter CW Activity! Join the 6 meter
Key Club; Certificate for list of 10 stations worked
on 6-CW and 25 cents postage. K1 PLX, RR2, Box
329 Salem, New Hampshire. 03079.

SELL: Gotham V-80 Vertical; Ten-Tec AC-5 An-
tenna tuner; both never used. Chris, WN3 QWW,123
S. 4th Avenue, Lebanon, Pennsylvania. 17042,

WANTED: Surplus AN/URR-27 VHF Receiver..
Ed Alves, 275 So. Marengo Ave. Number 30, Pasa-
dena, Calif.91106.

VHF MANUAL 6M Receiver, 110V, $12 post-
paid. U.S.A. Robert Clark, WB40OJJ, 1644 Reece
Road, Salem, Virginia. 24153.

WANTED: Coils and knobs for
SW-3 receiver. W7 KE,
Mt. 59840.

LINEAR BUILDERS: Send SASE for list of Hi-
Power Parts and other goodies. W6 RW, 8600 Sky-
line Drive, Hollywood, Calif. 90046.

WANTED: Brown Bros Ctl Key and Dowkey
OK-72 Remote Antenna Switch. Rod, W7 YBX,
5632-47th Ave. S.W,, Seattle, Wash. 98116,

TRANSFORMERS REWOUND Jess Price, W4-
CLJ. 507 Raehn St., Orlando, Fla. 32806.

KWM-2 & 516F-2 6 mos. old $950. Blanker $85
CC-2 $50. 75S-1 2.1 &5 $295. Drake L4-B
$575. Don Burne, 4410 Reading Rd., Dayton,
Ohio. 45420.

SALE: Heath HW30 Two'er — $39. New Hustler
MO-2 Mount and RM205 and RM405 Resonators
$33. F. M. Strickhausen, WAONLR, 715 Tyler,
Apt. 36, Topeka, Kansas. 66603.

F

OR SALE: Collins 325-3, Collins 755-3B. Collins

old MNational
1109 S. 2nd, Hamilton,

516 F-2. $1000 certified check or M.O. F.O.B. St.
Anthony, ldaho. Schnurie, W7/ DUP, Rte. 1, Box
216, 83445.

HEATH IM-36 transistor Tester, like new; also GR-
54 Recvr. Trade for 2 mtr txvr with internal VFO
or make offer. WA2 RYC, 25 Meacham St., Belle-
ville, N, J. 07109,

SELL: Heath SG-6 generator $15; O-7 scope $30;
A-9C 20W amplifier $20; SS-1 speaker $25; GW-
10D CB transceiver $45; DW-2772 CB transceiver
$50. Ted Tsucalas, 162-23 96th St., Howard Bch.,
New York. 11414,

HEATH SB301 with cw filter for sale. Mint, ex-
pertly wired. $230. B. Melt, WAl HUH, 10 Wood-
ridge Rd., Wellesley, Mass. 02181.

COMPLETE MOBILE PACKAGE, Heath HW22 A,
HP13A, mike, speaker, Hustler Ant. w/mount.
Will ship, $200. C. Welker, 800 Hemingway,
Raleigh, N. C. 27608%

QRM? FILTER (active), audio, 2 pole, variable
band-pass Simple to make. Schematic & all info.
$2. K3ICHP, Joe Mikuckis, 6913 Furman Pkwy.,
Riverdale, Md. 20840.

FOR SALE: Plans and specifications for 45 ft.
crank-up tower, self-supporting, easy to build.
?E;$4$2 to D & D, 1007 Janlee, Burkburnett, Tx.

SELLORTRADE: Leitz Ortholux Research Micro-
scope with all accessories including projection.
Also 28-pt. Bristol Strip chart millivolt recorders.
SASE brings list. Trammell, 1507 White Oak Ct.,
Martinsville, Va. 24112.

SELL: DX-60 $50; HR-10B $60. HG-10 VFO, :
Allfor $125. Make offer. A.M. Fox, Box 805, érig-
ley, Co.80631.

SALE: SB610 Heath Oscilloscope, new, all coils &
com unents.$65.ﬂﬂ.Piusgustage. éliff Brown, WA-
3GBT, Box 600, Kane, Pa. 16735. 814-837-9683.

HALLICRAFTER SX-62A. 55kc to 30mec, plus
88-108 FM. Mint $150.00. With matching spkr.
Clegg-22'er with 20 xtals $125.00. WA8 VFK, 314
So. Western Ave., Springfield, Oh. 45506.

JOHNSON INVADER 200 complete with cables,
manuals and mike, $200. M. A. Mahre, W0 MG,
2095 Prosperity Ave.,, St. Paul, Minn. 551009.

WANTED: G. E. Progress LLine FM Receiver Strip
Model 4ER25, 150-174 Mhz, WOBQL, 2202 Menlo
Drive, Wichita, Kansas. 67211.

FOR SALE: W3QHN Elmac AF-67 AM, and FM,
CW Transmitter 160-10 (VFO- all bands 65 watt,
$50). PMR-6 Receiver 160-10 and BC $50. Gavin
VHF TV converter, $12; RCA Sig. Gen 170KC
100MC $20. Starfire Copy Machine, $25. Earl
W3QH2Z, (215) 326-1123.

TWO BERKELEY COUNTERS: One reads up to
43 Mhz other to 2 Mhz. Excellent wnrkin% condx.
Write for info. R. Mendelson, 27 Somerset Pl.,, Mur-
ray Hill, N. J. 07974,

FOR SALE: Swan 510 X with 15 and 40 meter
novice xtals. $30 ppd. J. Kersten, 717 Crest, Fort
Dodge, lowa. 50501.

E-Z Way 55 foot Crank-ug Tilt-over tower $225.00
M. Selby WA2 DWE, 120 Espianade Drive, Rochest-
er, New York. 14610. (716) 244-9241.

TELESCOPE: Criterion 8'" reflector, w/circles
clock drive, tripod, evyepieces. $275.00. Or trade
for Regency HR-2 or Minolta SRT-.01 Camera,
WA4 KLT, 5 Merrywood, Tavlors, S. C.

POLY-COMM 6&2, $150.00 perfect; HQL 40 XA,
$125.00; Heath VFO, VF-1, Johnson Matchbox.
WB6HEZ, Box 1422, Romoland, Ca. 92380.

WANT TO BUY OLD ARRL HANDBOOKS, 1926
through 1931. State price and condition. W3-
Qll, 5899 Barnes Ave., Bethel Park, Pa. 15102.

CLEANING HOUSE. Eimac 6 C21 KW plus triode,
never used. $30. SASE for list of meters (500 madc,
100 uadc, etc). Al Brogdon, KIKMO, 2956 Hew-
itt, Silver Spring, Md. 20906.
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READER SERVICE

To obtain literature from advertisers, simply check
the box to the name of each advertiser listed below
-whose product or service is of interest to you.

DECEMBER, 1971

Aero-Metric General, Inc.
Amrad Supply

Arrow Electronics

Avcom, Inc.

Barry Electronics

Computer Measurements, Inc.
[] Curtis-Electro Devices
Cush-Craft, Inc.

Data Engineering, Inc.
Design Industries, Inc.
Drake, R. L., Company

DX Engineering

Dynamic Communications, Inc.
Erickson Communications
Fair Radio Sales

G & G Electronics Co.
Goodheart, R. E., Co.
Gregory Electronics Corp.

H & L. Associates

Ham Buerger, Inc.

Heath Company

Henry Radio

Hi-Par Products

House of Power

] Hy-Gain Electronics Corp.

. ] Jan Crystals

KW Electronics

Kirk Electronics

Liberty Electronics

Lynch, J., Co.

Millen, James, Mfg. Co., Inc.
Mosley Electronics
New-Tronics Corp.

| Palomar Engineers

Payne Radio

Pennwood Numechron Corp.
Raytrack Company

Robyn International

SAROC Convention
Spectronics, Inc.
Star-Tronics

Swan Electronics

Technical Devices and Services
Telrex Communication Engineering
Laboratories

Top-Band Systems

Tri-Ex Towers Corp.
Unadilla

World QSL Bureau
New Products A B C

New Products A B C

CQ Reader Service
14 Vanderventer Ave.
Port Washington, N.Y. 11050
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FM:i USED |

GENERAL ELECTRIC... ... MOTOROLA

SEND FOR NEW 1972 CATALOG!

All equipment over $45.00 is checked out on our test benches.

KAAR DT-76 MOBILE RADIO

RF POWER OQUTPUT, 120 watts, 6-frequency capability.
148-174 MHz. Brand new, in factory-sealed cartons. In-

cludes all accessories not checked out by us. No warranty. each $3405.
IN QUANTITIES OF FIVE (5) each $295.

6 METER General-Electric MA/E 13 30 watt, 6/12 volt,

vibrator power supply. Complete with all accessories, less antenna and

2 METER General-Electric MA/E 33 30 watt, 6/12 volt,

vibrator power supply. Complete with all accessories, less antenna and

CEVBEIIE: s i itnaiasinrnineasnnsnensnnnesssisesrsvorsron nensssoraesabsse $98.

UHF General-Electric MA/E 42 15 watt, 6/12 volt, vibra—

tor power supply. Complete with all accessories, less antenna and
BEVESIES . .cnvinsns o rivss Esssms TR ssrr s s $68.

The units consist of separate transmitter, receiver and power supply
plug-in decks. Units can be used on either 6 volt or 12 volt, depending
upon power cable. Schematics for TX, RX and Power Supply furnished
FREE on request.

GREGORY ELECTRONICS CORP.

The FM Used Equipment People

249 Route 46, Dept. CQ, Saddle Brook, N. J. 07662
Phone (201) 489-9000

s GREGORY »

ELECTRONICS .ce-
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AN INDESTRUCTIBLE ANTENNA OF INFINITE GAIN, FOR FREE 2

No, not yet, but we are working on it. Right now, the nearest we have come to the ultimate
in strength, performance and low price are the antennas listed below., Every one is thoroughly
researched as to design; constructed of the finest components; fully tested on the air for
maximum performance; repeatedly assembled to arrive at the fool-proof instructions;
truthfully advertised; and sold at fantastically low prices.

uUAD Worked 42 countries in two weeks with
my Gotham Quad and only 75 waltlts. ..
W3 CUBICAL 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 the di-
rectivity appears to us to be ex-
ceptional! ALL METAL (except
the insulators) — absolutely no
bamboo. Complete with boom,
aluminum alloy spreaders;
sturdy, universal-type beam
mount: uses single 52 ohm coaxial feed; no stubs
or matching devices needed; full instruction for the
simple one-man assembly and installation are in-
cluded; this i1s a fool-proof beam that always works
with exceptional results. The cubical quad is the
antenna used by the DX champs, and it will do a
wonderful job for vou!

10/15/20 CUBICAL QUAD SPECIFICATICNS

Antenna Designation: 10/15/20 Quad

Number of Elements: Two. A full wavelength
driven elen 2nt and reflector for each band.

Freq. Covered: 14-14.4 Mc. 21-21.45 Mc. 28-29.7
Mc.

Shipping Weight: 28 Ibs. Net Weight: 25 Ibs.
Dimensions: About 16’ square.

Power Rating: 5§ KW.

Operation Mode: All

SWR: 1.05:1 at resonance

Gain: 8.1 db. over isotropic

F/B Ratio: A minimum of 17 db. F/B

Boom: 10" long x 1% " O.D.: 18 gauge steel; double
plated; gold color

Beam Mount: Square aluminum alloy plate incor-
porating four steel U-bolt assemblies. Will easily
support 100 Ibs. Universal polarization.

Radiating Elements: Steel wire, tempered and
plated, .064" diameter.

X Frameworks: Each framework consists of two
12° sections of 1™ OD aluminum ‘hi-strength’ (Re-
vere) tubing, with telescoping 78 ™ tubing and short
section of dowel. Plated hose clamps tighten down
on telescoping sections.

Radiator Terminals:
fittings

Feedline (not furnished); 52 ohm coaxial cable

Cinch-Jones two-terminal

Now check these startling prices—note that they
are much lower than even the bamboo-type:

10-15-20 CUBICAL QUAD ..cccvvriiiiiiinne $37.00
10-15 CUBICAL QUAD ... 32.00
1 -Z0 CUBICAL QUAD nanaanns 34.00
TWENTY METER CUBICAL QUAD .......... 27.00
FIFTEEN METER CUBICAL QUAD .......... 26.00
TEN METER CUBICAL QUAD ................. 25.00

(all use single coax feedline)

GOTHAM
1805 Purdy, Dept. CQ,
Miami Beach, Fla. 33139
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The first morning 1 put up my 3 ele-
BEAMS ment Gotham beam (20 ft) 1 worked
YO4CT, ONSLW, SP9-

ADQ, and 4UIITU

THAT ANTENNA

WORKS! WN4DYN Com-

pare the performance, val-

ue, and price of the follow-

ing beams and you will see

that this offer is unprece-

dented in radio history! .
Each beam is brand new; full size (36" of tubing
for each 20 meter element, for instance); ab-
solutely complete including a boom and all hard-
ware; uses a single 52 or 72 ohm coaxial feed-
line: the SWR is 1:1; easily handles 5 KW; 73"
and 1” alumnium alloy tubing is employed for
maximum strength and low wind loading; ali
beams are adjustable to any frequency in the
band.

2 EL 20 i.oiaisivid gl & EL 10 ....isiviviin 20
I EBL 20 s 27 TEBE 30 saenaiivin 34*
4 EL 20 saaiiaai 34* & FL B civanianiein 20
LB 1D vavaeivinvics 17 B e AN s insiasnnineang 30*
JBEL 1D aciiasuinis 21 P74 1 T 27*
& EL 18 i 27* %20 Boom

3 BE 13 wiavdarei 30*

ALL-BAND VERTICALS

“All band vertical!” asked one skeptic
“Twenty meters is murder these days. Let’s se
you make a contact on twenty meter phone wit
low power!” So K4KXR switched to twenty
using a V80 antenna and 35 watts AM. Here &
a small portion of the stations he worked:
VE3FAZ., TI2FGS, WS5KYJ, WIWOZ, W2
ODH, WA3DJT, WB2FCB, W2YHH, VE3-
FOB, WASCZE, KISYB, K2RDJ, KIMVV,
KSHGY. K3UTL, W8QJC, WA2LVE, YSI
MAM. WASATS, K2PGS, W2QJP, W4IW]|
K2PSK, WASCGA, WB2KWY, W2IW], VE3

KT. Moral: It's the antenna that counts!
FLASH! Switched to 15 c.w. and worked KZ5-

IKN, KZSOWN, HCILC, PYSASN, FG7XT,
XE2l, KP4AQL, SMSBGK, G2AOB, YV5

CLK. OZ4H. and over a thousand other stations!
V40 vertical for 40, 20, 15, 10,

6 meters

V80 vertical for 80, 75, 40, 20, 15,
10, 6 meters

V160 vertical for 160, 80, 75, 40, 20,
15, 10, 6 meters

$14.9
$16.9

$18.95

"HOW TO ORDER: Send money order (bank,
store, or United States) in full. We ship im-
mediately by best way. charges collect.

DEALERS WRITE.”
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S.W.R. Bridge With A Built-In 80 through 10

Meter Signal Source, An

(Hulick, WO9MIJ) ...64, June

Test Adapters for Ex-Commercial FM
Equipment (FM) .....cccoccicieceniancsncconenns 44, Sept.

TRANSMITTERS AND
TRANSCEIVERS
Break-In C.W. With the Drake TR-3
(McAlister, WASEKA) ....ccoovvivevnnnene. 54, May
Break-In With the Heath SB-Series Equipment

(Kochendarfer, K4DC) ......ccccovvvnnnnnee. 16, Jan,
Build A 50 Watt, 1934-Style Transmitter For

Fan (Orr: WEOSAY) .....cciccisissisessniesss 10y INGOAE
Calibrating FM Deviation
(Grey, VE2ZAQX) . .34, Feb.

Expanded C.W. Capablhty for the Heath
HW Series (Burns, W3AJ) ................ 18, July

LLazy Man’s VXO for 2-Meters

{Eﬁenberg, W3DYL) ...... ......49, May
Phase Modulation Adapter for VFO's

§ i) R P OO 25, Nov.
Zero Beat Visually

(Schoppe, WB4DWA) .. .47, Dec.

RT-400/ ARC-65 2-24 mc SSB Transceiver

(SURPLUS SIDELIGHTS ) .....ccoccoreenresacsons 83, Apr.
Second Coming of the Argonaut, The

(Birchfield, K4DCD & Kahn, K4FW) 59, Nov.
Surplus Military Handi-Talkies

(SURPLUS SIDELIGHTS) ..ooovvinvicniinnnnns 15, Feb.
Table-Top Maxi Linear, The

(Jennings, W6EI) .. .43, Feb.
Tune-Up of Ex- Cummerc:al FM Equlpment

(FM) ........ o 315 SR
2-Meter FM Slmply and ECGI‘IGH‘HCH“

(Math, WAZNDIM ) cuinnmimininas 43, Oct.
220 mec FM with Motorola Equipment

(Kretzman, W2J1TP) . .31, Nov.
500 Watt 2-Meter Lmear Usmg Penlﬂdes A

(Campbell, W4KAE) . ..16, March

VHF ..-\T\'l) l'HF

AN/URR-13 224-404 mc Receivers
(SURPLUS SIDELIGHTS ) ....covceisavessrnassnes 86, May
IC Preamplifier for 6 Meters, An

(Indech, WAIMGYVY) ...... nin 03, TNOY
Motorola 80D on 220 mc¢ FM The

(Kretzman, W2JTP)

Part 1 (The Tranﬁmitter) .................... 16, Oct.

Part II (The Receiver) . PO, )i Doy , [, .-

Part III (Antennas) . veersressansassenns 28y DEC,
Parallel Feed Vertical Collinear for 2 Meters

(Carr, WOINGT) .oooeeeeiiinevrcrnsenseennes 52, March
Reducing Spurious Response in VHF Converters

(Math, WA2ZNDM) .oiieiieaannans 26, Aug.
2-Meter F.M. Simply and Ecnnumlcall

(Math, WA2NDM) ...oriiiiiiiiicenccnnens 43, Oct.
2-Meter Receiving and Transmitting Crystal

Frequency Charts (FM) ........ccconeesnisses 53, Apr.
500 Watt 2-Meter Linear Using Pentodes, A

(Crawford, WAKAE) .i.cuimsssivises 16, March




courtesy of NASA

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, with 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: Spectronics, Inc.
1491 East 28th Street,
Signal Hill, California 90806
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Choose from RCA’s Parade of Holiday Premiunr

when you purchase RCA Test Instruments ;

Do your holiday shopping

: : RCA holiday gifts
while you equip your shop 7

1 Beautilul BSuroc Serving Tray 7 Three-Twer Slack Walnut T'.a:,r 1?2 Couroc Companson

2 Royal Dane Grand Cucie Tray 8 Colrseum Server 13 E';"ra' Dane Circlett

- 3 Majestic Saladtime Bow 9 Stemware monogram glasses 14 Black Walnut Cand

Purchase ﬂf Eny ﬂ!'EIE‘h’Eﬂ RCA qua“ty 4 Coliseum Carrara Marble Susan 10 Black Walnut ':":!E!rt Board 15. RCA WV-518A VOM
Test Instruments (listed below) entitles 5 Couroc Miniserver 11. Crystal Cocktail glasses 16. RCA WV.518A VOM
6. Royal Dane Circle Tray monogrammed 17. RCA WV-516A VOM

you to a choice from among 17 great
premiums. There's a wide selection
because RCAhas alarge line of instru-
ments including meters, 'scopes, sig- . -
nal generators;and power supplies.”

Get full details from your RCA partici-
pating Distributor. But hurry — pur-
chase must be made by December 23,
1971 and warranty cards for proof of
purchase postmarked no later than
December 31.

RCA/Eiectronic Components
Harrison, N.J. 07029

RCA Test Instruments

L
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