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As an inveterate rag chewer 1 take great
umbrage at the stupid contests that louse up
my rag chewing bands with QRM and with
those damned DXpeditions that fill up big
parts of the bands with fellows calling hours
on end. On the other hand, as a DX enthusiast,
I don’t see what everyone is complaining about
when 1 take an hour or two to get a contact
with Gus. Contests, too, are a ball and I love
them.

One of my fondest dreams in the past was
to do well enough so I could go out on DX-
peditions to rare spots and operate for a few
days. This dream was enhanced by my taste
of the sweets at Navassa (KC4AF) in 1958.
Now, with 73 prospering and with fortune in
the offing, the time is nearing when I could
consider working out some of my DXpedition
dreams.

So what has happened? Between the ubiqui-
tous Gus Browning, Don Miller and Chuck,
Lloyd Colvin and the Hammerlund DXpedi-
tion of the Month, there just isnt any place
left for me to go. Rats. Well, next spring I'm
going to see if it is possible to break the Coast
Guard’s iron will opposing my return to Na-
vassa.

Speaking of Don Miller, I managed to work
him at the last couple stops of his . . . HS . . .
1S9, but it was pretty hard work. The bands
were really buzzing after Don finally pulled
the plug for apparently he had made it a prac-
tice of not hearing the top men on the DX
lists and many of them found themselves call-
ing him 16 hours a day for almost three days

. then, just before he went QRT, Don
worked them all. T don’t know if he was trying
to convince them that it would be prudent for
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never say die

them to send some money to support his effort
or whether he was just trying to do them one
of the best favors he could do them and get
them to break the DX habit. This worship of a
top listing in QST is a terrible thing. A few
hundred fellows take this stuff incredibly seri-
ously. I heard some complaining that Don
made them stay away from work for a day so
they could work him. Never once did they
even consider of what possible importance this
contact was to anyone. If Don can bring a
dozen or two of the top DXers to their senses
he will have helped ham radio more than all
of his travels.

On the money end . . . there really is no
reason to pay anyone to put a country on the
air. There are fellows who have the money to
do this and would be happy to do it. When
we went to Navassa we accepted donations,
but we lidn’t really need them. The fellows
who go on DXpeditions are more than paid for
their effort by the fun they’'ve had.

The basic problem behind all this DX non-
sense is, of course, the ARRL DXCC award
and the infamous listing in QST of the dis-
Honor Roll. T don’t think the prefix award of
CQ’s is any better . . . and I'm the one that
brought that darb out. I consider the county
award a new height in futility and an incredi-
ble ime waster. I note with satisfaction that
Clif Evans has a county award now so those
with soft brains for this trivia can get their
certificates from him instead of the now dis-
credited one from Brand Y.

Why do T complain? Well, I like to talk on
the air and T get pestered by kids of all ages
calling me to get New Hampshire for their
WAS . . . they don’t want to talk with me at
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NEW

FROM
INTERNATIONAL

VHF/UHF

UNITIZED TRANSMITTERS
50 mc—420 mc

International’'s new unitized VHF/UHF transmitters make
it extremely easy to get on the air in the 50-420 mc range
with a solid signal. Start with the basic 50 or 70 mc
driver. For higher frequencies add a multiplier-amplifier.
All units are completely wired. Plug-in cables are used to
interconnect the driver and amplifier.

50 or 70 mc g
DRIVER!TRANSMITTER
The AOD-57 completely wired

with one 6360 tube, two
12BY7 tubes and crystal
(specify frequency). Heater

power: 6.3 volts @ 1.2 amps.
Plate power: 250 vdc @ 50 ma.
AOD-57 complete . $£69.50

AOA-420

MULTIPLIER!AMPLIFIER

The AOA-420 uses two 6939
tubes providing 4 to 8 watts
output on 420 mc. Requires
AOA-57 plus AOA-144 for
drive. Heater: 6.3 volts @ 1.2
amps. Plate: 220 vdc @ 130
ma.

ADA-420 complete $69.50

MODULATOR —

144 mc

MULTIPLIER/AMPLIFIER

The AOA-144 uses two 6360
tubes providing 6 to 10 watts
output. Requires AOD-57 for

driver. Heater power: 6.3
volts @ 1.64 amps. Plate
power: 250 vdc @ 180 ma.
AOA-144 complete_ $39.50

RELAY BOX

Four circuit double throw.
Includes coil rectifier for 6.3
vac operation.

ARY-4 Relay Box

e ar A B -";
i 220 mc —

MULTIPLIERIAMPLIFIER

The AOA-220 uses two 6360
tubes providing 6 to 8 watts
output on 220 mc. Requires
AOD-57 for driver. Heater
power: 6.3 volts @ 1.64 amps.
Plate: 250 vdc @ 150 ma.
AOA-220 complete $39.50

APD-610 /

FILAMENT %
SUPPLY

The APD-610 provides 6.3 vac
@ 10 amperes.

Complete: ... ..ol $12.50 APD-610 complete__________$9.50
COMPLETE TRANSMITTER
6 METERS 50 mc  AOD-57
2 METERS 144 mc  AOD-57 PLUS ADA-144
220 mc  AOD-57 PLUS AOA-220
AOD-57 PLUS AOA-144 PLUS ADA-420

420 mc

The AMD-10 s designed as a com-
panion unit to the AOA series of trans-

mitters. Uses B6AN8 speech amplifier
and driver, 1635 modulator. Output: 10
watts. Input: crystal mic. (High Imped.)
Requires 300 vdc 20 ma, no signal, 70
ma peak: 6.3 vac @ 1.05 amps.

AMD-10 complete . .. ... .%2450

INTERNATIONAL

CRYSTAL MFG. !

Order Direct

from International

¢0 "INC.

18 NORTH LEE — OKLA. CITY, OKLA.
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TWO CATEGORIES TO CHOOSE FROM

Standard Duty Guyed in
Heights of 37 - 54 - 88 - 105
and 122 feet

Heavy Duty Self Supporting
and Guyed in Heights of

37 — 54 feet (55)

71 — B8 feet (guyed)

ROHN has these 6 IMPORTANT POINTS:

Ease of Operation—roller guides between sections assure
easy, safe, friction-free raising and lowering. Strength—

welded tubular steel sections overlap 3 feet at maxi-
mum height for extra sturdiness and strength. Unique

ROHN raising procedure raises all sections together—uni-

formly with an equal section overlap at all heights!

Versatility—designed to support the largest antennae

with complete safety and assurance at any height desired!

Simple Installation—install it yourself—use either flat

base or special tilting base (illustrated above) depend-

ing on your needs. Roted and Tested—entire line engi-

neered so you can get exactly the right size and properly

rated tower for your antenna. The ROHN line of towers

1s complete. Zinc Galvanized—hot dipped galvanizing a

standard—not an extra—with all ROHN towers! Prices

start at less than $100.

SEND FOR ROHN TOWER HANDBOOK|
—$%$1.25 Value ke

~ONLY $100 postpaid (special to readers
of this magazine). Nearest
source of Suppltf sent on request. Repre-

sentatives world-wide to serve you.
today to:

P. O. Box 2000

Peoria, lllinois

“World's Largest EXCLUSIVE Manufacturer
of Towers; designers, engineers, and installers
of complete communication tower systems.”

all, but as long as I'm in New Hampshire they
climb all over the stations I'm trying to work
so they can get my card. County hunters be-
ware . . . | am the only active station in
Greene County . . . because I made the county
up.

The other day someone called me and sug-
gested that 73 put out some DX certificates or
run a contest. Man, we already have a DX
certificate. You'll find a listing of our available
certificates toward the back of this issue. I'd
like to run a contest, but I really haven't the
slightest idea what it should be like. If there
are any DX clubs out there that would like to
run a DX contest I'd like to hear from you.
You'll have to work out the rules . . . I'll print
them and get them circulated to the DX coun-
tries . . . vou'll have to tabulate the logs and
let me know who the winners are. I'm willing
to make it worth while for the winners to
submit a picture of their station by paying,
say $100 for the picture of the winning station,
$50 for the runner up, and $25 for the next
two. I'll also provide certificates for all of the
country winners and state, etc., winners. So,
any suggestions . . . any offers? Now that 73
has one of the largest DX circulations of any
ham magazine in the world I suppose we
might as well start a contest of some sort going.

73 Cover Contest

We'd like to have more interesting covers
for you, but are held back by the weakness of
our imaginations. If you have an idea for a

' cover you might clean up. The contest will end

Feb. 15th. We will pay $100 for the best
cover received by that date, $50 for the second
best, and $25 for any others that we can use.
Covers should be complete and ready for en-
graving, using a two color overlay. They
should be prepared about twice finished size.
We're open for any ideas . . . pen and ink . . .
charcoal . . . scratch board . . . oil . . . water
colors . . . tile . . . linoleum block . . . or what-

- ever vou can imagine.

The covers should have something to do
with amateur radio . . . please.

April Issue

If you have any interesting ideas for April
type articles you should start working on them
for we are planning one of the most unusual
April issues ever published. We expect this to
be the straw that will finally drive both QST
and CQ, if they are both still in business, out
of what is left of their minds. Articles should
be submitted before February first.

(Continued on page 114)

73 MAGAZINE



For the ham
= who has practlcally
° | everything... —~
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He's a wise cookie, old Doc Santa! Figures every ham to be the smart guy he actually is and pre-
scribes a simple “Add Waters” to improve his amateur operating. Could be Santa himself is some-
thing of an operator . . . and a good one, too! How else could he know that any piece of “Convenience
Engineered” Waters gear would make even the well-equipped ham the happiest ham on the holidays?
And long, long after, for that matter!

Wittrs CLIPREAMP”

You can give him that increased “talk power”
he talks about with the sensational CLIPRE-
AMP. Solid state, self-powered and compact it
installs in a jiffy in the mike line of either
mobile or fixed rig. Great for that added punch

when QRM and band conditions are tough.
Model 372 $21.95 {less hattenes}

MOBILE ANTENNA £ m/’ CODAX"

The structually strong-

er mobile antenna that CODAX — the automatic keyer that puts

puts a stronger signal rhythm-smooth CW at his fingertips. Never

out — way out! Engi- anything like it! Feather-touch double paddle

neered to last car after is automatically timed for 5 to 50 WPM. Oper-
ates block grid or into mike jack for VOX or CW

car, rig after rig! Oper- : ! : ik
: on either sideband. Monitors his signal, too!
ates all bands with only Model 361 $92.50 (less batteries)

a coil change . . . fits
Wity PROTAX"

any standard mount.
Mast 370-1 ....$12.95
Radiator Tip A must! Brand new Coaxial Antenna Switch
?7“'2 ------- $ 9.35 that automatically grounds the antenna sys-
Coil 370-75 ....$15.95 tem when the shack is shut down. Handles a
full 1000 watts ...comes complete with knob,
escutcheon plate with erasable marking pan-

Coil 370-40 ... .$14.95
et da g R els. ( mounting bracket on Model 376)
Model 375

Coil 370-15 ....$12.75

Euil 370-11 ....%$11.95 E‘-p;sliti;;ﬁraar axial connectors ...... $13.95
CON.370-10 ... .. 311355 5-:n§itinn side radial connectors ...... $12.50
MANUFACTURING INC.

WAYLAND, MASSACHUSETTS
WATERS PRODUCTS ARE SOLD ONLY THROUGH WATERS QUALIFIED DISTRIBUTORS
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Ronald Vaceluke W9SEK
17 W 540 Hillcrest
Wooddale, lllinois

Solid State 432 mc Exciter

When 1 was first contemplating the con-
struction of an exciter for my ATV station, I
had hoped to have the entire unit solid state.

~ /]

1\

RFC

S0 OUT

Fig. 1. Alternate output circuit to provide 50 ohm
output for the 2N2950.

However, at that time, the prices of the tran-
sistors were quite high. I then settled for two
tubes and a varactor.! Since then prices have
come down, as much as 50% on one transistor
in particular. It was decided that the plunge
had to be made even if for no better reason
than my own personal satisfaction.

Although the ultimate goal of the circuits
shown is 432 mc energy, these can be broken
down to give output power at the following

frequencies:
48-50 mc—————— 3 watts
48-50 mc———20 watts
144 mc————13 watts
432 mc——— 8 watts
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Fig. 2. Typical metering circuit. One needed for
each stage.

From the above it can be seen that by using
the transistorized exciter alone, up to 20 watts
can be obtained on six meters. By following
this with the first varactor tripler, we then
have a 2 meter exciter and of course the sec-
ond varacter stage gives us the 432 exciter. If
only 3 watts is desired on six, then the first
three transistors are used. Refer to Fig. 1 for
an alternate output circuit using Q3 to drive
a 50 ohm load. With this arrangement I have
obtained up to 4.5 watts output with the
2N2950 but this is driving it rather hard. The
3 watt figure given is a safer and more con-
servative amount.

One thing I wish to bring up at this point
is that all of the above figures are under CW
conditions and at 24 volts. If amplitude modu-
lation of the transistorized stages is desired,
then the collector voltage must be kept down
to around 12 volts (on the modulated transis-
tors) with a resultant decrease in output.

[t may seem strange to some but my first
thoughts on construction was of heat sinks.
Since compact construction was in order, a
large dissipator was out of the question, yet

Bottom view of the 48
mc driver. Note Q3
mounted on V4 inch heat
sink/shield with a shield
between the base and
collector.

DECEMBER 1965

a big dissipating area was needed for Q4. This
paradox was solved with an IERC TO3-250-
200. This sink provides ample dissipati n
while presenting a small area on the chassis
base. This is necessary in order to maintain
short lead construction under the chassis.
Transistor Q3 is mounted on a piece of 1%” x
2%” x %7 aluminum which doubles in duty as
an interstage shield. Transistors Q2 and Q1
use smaller IERC dissipators in order to keep
them down to proper temperature limits.

One of the most difficult things to get used
to when using transistors is the low imped-
ances. Once this fact is accepted, no trouble
should be encountered. All circuitry is
straight-forward without any fancy frills. In
fact most of the basic circuitry was obtained
from the data sheets on the Motorola transis-
tors and varactors I used. The inputs of Q2,
Q3, and Q4. as well as the output of Q4, are
metered by the rectified RF method (see Fig.
2). A diode fed by a small capacitor samples
the RF and feeds a voltage divider to provide
sufficient DC to give an indication on a micro-
ameter. No values are given for these sampling
circuits because these will change, depending
upon what collector voltages are used, etc.
Some may prefer to measure the collector cur-
rents but this is up to the builder.

The transistor exciter (Fig. 3) is built on a
piece of 4%” x 2%” 16 gauge aluminum. The
corner posts are made of drilled and tapped
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ZN2218 Z2N2218
XTAL 4E MC Ll
Al ’

- | i [}
LS .5=9pl LIO 1 LIl |.5-9pt Li2
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RESISTORS ARE |/4W UNLESS OTHERWISE SHOWN' /7
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77

FIXED CAPACITORS ARE S50 WVDC MIN
XTAL 1S 3RD OVERTONE TYPE

Fig. 3. Solid-state 432 mc exciter. The top section is the 6 meter driver good for 20 watts output. The

bottom is the dual tripler using two varactors to get to 432 mc. Heat sinks are: QI,
IERC, TO 3-250-200.

025B; Q2, |IERC LP5AI1B; Q3, see text; Q4,

1/

4" square brass rcds. Four pieces of aluminum
fasten to these rods to form a complete chas-
sis. The two varactor tripler stages are built
in a 1%” x 2” x 10” minibox; however, the en-
tire Ull*[llltl'}’ can be built on a Smg]E: larger
chassis. The two chassis construction I used
was to suit my particular requirements in my
ATV project. The only things to be sure of
in construction is to have short leads and

IERC TXBF-032-

proper shielding between stages. Power and
RF connections on both chassis are brought
out on miniature connectors which have their
mates on a master chassis in my project. The
coax connectors on top of the units shown here
are just for testing. However, the builder can
choose whatever method serves him best.
When tuning up for the first time, it is rec-
ommended this be done stage by stage and

Top view of the 48 mc
driver. This unit will pro-
duce 16-20 watts depend-
ing on the individual
transistors used.
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Bottom view of the varactor multiplier stages of the solid state 432 mc transmitter. On the right is the
multiplier from 48 mc to 144 mc. Left of the shield is the multiplier from 144 mc to 432 mc.

disconnecting power to the preceding stages.
All three amplifier stages are run Class C so
when drive is removed there is no current
How; however, a stage that has drive but has
its output out of resonance can be damaged.
Tune up can be done much more safely with
a lower voltage and a regulated supply with
high and low voltage output is recommended.?
It the exciter is tuned up at low voltage it will
have to be re-peaked when full voltage is ap-
plied. This is because the junction capacity
-aries with voltage but all tuning will be quite
close because of the high C circuits used in
the outputs.

The two varactor triplers are of straightfor-
ward design which have been described many
times betore and we need not go into it again.
The same applies to tune up but it is recom-
mended that the first stage be tuned by itself
before the second stage is connected. I have a
jumper made of two right angle BNC connec-
tors for tune up purposes. This is normally left
connected but can be removed and a direc-
tional wattmeter inserted in the line for check-
ing efficiency, etc.

Of course 432 mc is not the high frequency
limit to the use of varactors. Quite the reverse
is true in that varactors perform well and are
most practical as the frequency goes up. The
exciter described here could be followed by
another varactor tripler (such as the Motorola
MV-1808 as an example) and give about 4.5
watts output at 1296. Although I haven’t tried
this scheme yet, I would like to and describe it

to the readers of 73.

DECEMBER 1965

This manuscript is not submitted primarily
as a construction article but to show mainly
what can be done today with available semi-
conductors. By available I mean that they
can be purchased from large industrial parts
houses (such as Newark Electronics) and are
not merely laboratory curiosities. The devices
shown here are not cheap and yet they are
not unreasonable when thinking of long term
usability. As time goes on this type of semi-
conductor circuitry will become more and
more common. When this happens you can
look back and say, “Shucks, 73 Magazine had
that a long time ago—so what else is new?”

. . . WI9SEK

1. “A Hybrid 432 mc Exciter,” 73 March, 1965, Pg. 38.
2. “A Regulated Solid-—State Supply,” 73, December, 1965,

Coil Table

Lt and L.2....4 T #1814 dia. Tap at 124 T from cold end.
14" long, slug, tuned. X

L3 -¥i i e aranense 414 T #18 7/16" dia, Tap at 34 T from col-
lector end. 34" long.

SR B .44 T #18 7/16" dia. 4" long.

R e ey 415 T #14 9/16" dia. 4" long.

7 e A, T 12 T #16 34" dia. Tap at 3 T from cold end.
1" long. &

Y R T 13 T #16 14" dia. 13/16" long.

LB 4 T #16 5/16" dia. 7/16" long.

) DA OGRS 4 T #16 38" dia. 12" long.

LI0.......... 4 T #16 38" dia. Tap at 1 T from cold end.
5% long.

Y L teiian 4 T #16 3¢” dia. Tap at 1 T from cold end.
14” long.

LI s i 4 T #16 3%” dia. 2" long.

6 A e R 314 T #16 3/16” dia. 56 long.

EL& v et 0.1 2 T #16 14" dia. 34" long.

% fpe R e 3 T #16 3/16" dia. Tap at 1 T from cold end.
13/16" long.



Augusto Lovisolo |1LOV
Malnate, Varese, Italy

8058 Nuvistor Preamplifier
for 432 mc

This preamplifier is built around the 8058
Nuvistor triode which is especially designed
for grounded grid rf amplification up to 1200
me. In practical tests, it outperformed the
6AM4, the EC88 and even the WE 417A,
which never seemed to work too well at these
frequencies anyway. Two of these amplifiers
could make a good front end for a crystal
mixer converter. They would easily cover the
4 mc bandwidth usually required for such

6.3V

Ci- CERAMIC 470pf RFC 2
REC3 C2,06-BUTTON 500pf
C4,C5- FEEDTHRU 500pf
RFCI,2,3- 10T #30 ON .
I/4W HI-VALUE RESISTOR (?7

RI Li- PLATE LINE- 144" DIA

SLVER-PLATED COP. TUB.
L2-OUTPUT LINK-

INSULATED '8 WIRE

B+ (I0O5V MAX)

Fig. 1. Schematic of the 8058 preamp for 432 mc.

converters (430 to 434 mc). At 11LOV, we
use one ahead of a modified Centimeg con-
verter with two stages of rf amplification to
get up over the noise for the weak signals.
Since the plate circuit tunes continuously
from 410 to 440 mec, it can also be used to
tune in some commercial radio links from 418
to 425 mec.

The circuit is the usual simple grounded
grid amplifier usually used at these frequen-
cies. It has an untuned cathode and a half
wave plate line with link output. The grid
connection of the 8058 comes out on the ex-
ternal body of the tube, which allows a very
positive ground and ensures stable operation
with no regeneration.

Construction

Aluminum was used for the externmal body
of the preamplifier. Brass or copper would be
much better since all ground connections can
be soldered directly to the chassis. Cut the
plate to the dimensions given, then drill as
shown, and last, bend it.

Cut the partiion on which the Nuvistor
socket is soldered as shown in detail C. Drill

Inside of the 8058 Nuvistor preamp. C3, the plate tuning capacitor, is at extreme right. L1, the plate
line, runs from the tube to C3. RFC2, the plate feed choke is near the center support and the output

link L2 is just gbove it.
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This top view of the preamp shows the output receptacle at the left with the filament bypass over it. The
output jack and B+ feedthrough are in the center and the tuning for C3 at the right.

it and solder the socket in place as shown.
Next, solder the partition on the body of the
preamplifier. The finger stock shown soldered
on the partition can be omitted with no sac-
rifice in performance.

The plate line is connected to the Nuvistor
plate cap with a fuse clip and short strip of
copper foil. This allows quick removal of the
tube without disassembling the plate line.

The plate line is made of a short length of
silver plated copper tubing with a copper disk
soldered on one end. The line is supported at
the center by a square of thick plexiglass held
to the chassis with three self tapping screws.
A fourth screw holds the line in place. The
plate tuning capacitor is made with two cop-
per discs. One is soldered to the line, the
other to the tuning screw of a discarded coil.
A standard brass screw and bolt can be used.
Other details are covered in the pictures and

Operation

Let the 8058 warm up for at least ten min-
utes. This is the time required for the trans-
conductance to reach its maximum. Apply
plate voltage (no more than 150 volts) and
connect to the converter receiver setup. Tune
to the middle of the band with the receiver
and put C3 at maximum capacitance. Then
turn it back till vou hear an increase in noise
in the receiver. Next adjust the output link L2
for maximum noise. Tune in a weak signal
and run an insulated screw driver down the
plate line. You will find a point where the re-
ception is unaffected by the screwdriver. This
is the lowest rf point. Disconnect B+ from
the preamplifier and solder RFC2 to this
point. You can improve the noise figure by
trying different values of plate voltage. My
preamp works best with 70 volts.
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Paul Franson WAITCCH
Peterborough, N. H.

VHF-UHF Dipmeter

50 to 600 mc with almost no work or cost

Not too long ago, I decided to make a 432
mec converter. There were very few require-
ments in this design. First, it had to be unlike
anyone else’s (a matter of prlde Anyway, their
junk boxes don’t have the same things in them
that mine does.) Secondly, it had to be tran-
sistorized, since tubes are obsolete for this type
of use, and transistors are much cheaper,
easier to build with, use less power, and should
have unlimited life. Thirdly, it had to be mod-
erately simple so that I could finish it quickly.
I have the attention span of a two vear old
and my basement is full of almost finished and
unfinished (and some finished!) projects.
Fourthly, it should work, if possible.

So I did some looking. I happened to talk
to WI100P, who said 2N3478s were good.
Then I was down at WI1BU before Sam left
and he showed me a simple converter using
them. So my mind was made up, and I ordered
the transistors. Sam’s converter used coils, but
they looked sort of indefinite, as coils often do
at those frequencies, and I decided to use
trough-lines as in a 432 converter I saw in
UHF Berichte, a European VHF magazine. |
computed the sizes of the lines, checked and
saw that they were right and built it. Then
while I was waiting for the proper crystal
for the local oscillator, I started to wonder if
those rough lines would really tune to 432.
Needless to say, none of the four commercial
dip meters around here and 73 went that high.
Most gave up before 200 me, and were unsatis-
factory there. So 1 looked around. TheARRL

Fig. 1. Basic grounded emitter Colpitts oscillator.
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Handbook had a UHF dip meter, but it uses
tubes and transistors, AC line and batteries,
not to mention five coils to cover 271 to 565
mc! WHAJG described a surplus conversion a
few months ago, but I don’t have the unit he
converted and doubt that I could find one and
it would be too expensive and big anyway.
There was a simple UHF dipper in Sam’s VHF
column in QST a while back and it looked
pretty good, as did K1CLL’s, which is similar
in principal (but that’s about all.) So I built
one, but wasn’t really happy. It should be pos-
sible to improve and simplify it. So I tried.
And I think I did. Here's how:

Many hams seem to think that a transistor
oscillator has nothing that dips. So all the tran-
sistor dippers have used a small sampling di-
ode and amplifier to indicate resonance. This
diode can introduce unwanted dips, reduce
sensitivity—and always complications.

But a little thought and experimenting re-
minds us that class C transistor crystal oscilla-
ators differ from tube ones in that they draw
most current at resonance. Load the tuned cir-
cuit or detune it and the stage draws less cur-
rent (dips). The same goes for free running
oscillators. Measure the collector current and
youll get a dip when the tuned circuit is
brought near another circuit tuned to the same
frequency.

And that is how this simple dip meter works.
It requires no amplifier, diode, tapped coil,
dual capacitor or expensive components. It is
a UHF Colpitts oscillator easily reaching 700
me using a cheap ($2.06) RCA 2N3478. NPN
transistor. The base bias is adjustable for vari-
able sensitivity and the emitter current is mon-
itored with a cheap 2 or 3 ma meter. The dip
is very deep and the circuit exhibits very
smooth tuning with no false dips. Here's how
it works:

Fig. 1 shows a standard grounded base Col-
pitts oscillator. Feedback is furnished by the
tap on C1 and C2. As you go up in frequency,
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C1 becomes smaller and smaller until the dis-
tributed and internal capacitances are suffi-
cient for feedback.

And that’s what the finished dip meter is.
Fig. 2 gives the schematic and Fig. 3 the lay-
out. The power components were put in a
small Minibox with the meter and base bias
pot. A cable runs to the rf components. They
can be in another small box or on a piece of
copper laminate board, as you wish. A plug-in
arrangement will get you up to 300 mc, but a
separate rf head is necessary for higher fre-
quencies. Be sure to keep those leads short.

Notice that the transistor case-shield is not
grounded, but is connected to the emitter to
furnish a little extra capacitance that helps
sustain even oscillation at the low end of each
range.

I made a number of rf heads. The lowest
frequency one (50 to 300 mc; could go lower)
uses a 25 pf variable, a crystal socket and lots
of coils ranging from a short of #16 tinned to
about 20 turns. A larger capacitor would per-
mit you to use fewer coils to cover the range,
lb:mt would decrease your upper frequency a

it.

One that covers 250 to 450 mc uses a 15 pf
miniature variable and the tank is a piece of
copper sheet 1 em (% inch) by 10 em (4 in.)
bent into a U. I don’t know the thickness, but
it’s the foil often used for embossing at sum-
mer camps, so you could probably get it at a
hobby shop.

I made another and stuck in an old if can
for protection and looks(?). It covers 320 to
500 mc. The capacitor is 8 pf, and the inductor
is heavier copper, maybe 1 mm thick, 1 em
wide and 7 cm (2% in.) long. It’s also bent into
a distorted U. You could go higher with a
smaller capacitor and coil, but since you can’t
reach 1215 mec this way, why bother? Inci-
dentally, this case is resonant at 380 mc. That’s
the only false dip. Maybe the open construc-
tion isn’t so bad.

In the two high frequency models, the in-
ductor is soldered to the two stator posts and

e — T W W — — —— ———

Fig. 2. Final circuit of the dip meter.
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Fig. 3. Layout of the dipmeter. Note the screwy
basing guide on the 2N3478.

to the PC copper. Note that the case in the
higher one is just for looks. The oscillator is
built on a piece of copper clad board and held
in place with the variable capacitor mounting
nut.

After you've finished construction, turn the
base pot down and turn the power on. If the
meter pins, you turned the pot the wrong way.
Correct it quickly. Then adjust for about 1 ma
collector current. Touch the coil with your
finger. The current should dip as the oscillator
goes out of oscillation. Now take your finger
off and tune through the capacitor. If the cur-
rent decreases more than a small amount
(0.2 ma), bend the transistor a bit closer to the
hot end of the collector line (stator of the
variable). But don’t short anything. A little ex-
perimenting with small tuned circuits, odd
cavities and orange juice cans will show you
that the dipper is most sensitive with small
values of collector current, say 0.5 to 1 ma.

Calibration requires a little more work. The
easiest way is to borrow or buy an absorption
wavemeter, such as the ones made by K1CLL
(Hoisington Research). Or QRM your UHF
TV set. Or use lecher lines, as described in the
RSGB Handbook or VHF Amateur's Hand-
book or almost anywhere else.

A few notes: You might be able to use other
UHF transistors. I haven’t tried, except with a
ON706. It worked grudgingly up to 200 mc
with a smaller emitter resistor (220 ohms) and
small (1 pf) feedback capacitor between the
emitter and collector. The feedback capacitor
(ceramic, mica or small copper tab) might be
necessary on lower frequency dip meters using
the 2N3478.

These dip meters are very smooth in opera-
tion and well worth the small time and few
dimes required to build them. They operate as
easily as a HF dip meter and are a necessity
for the UHF builder. They proved to me that
those trough lines were in the proper range
and they can help you play around with UHF.

It’s a lot of fun. What are you wating for?
.. . WAICCH
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Robert Corbett W1JJL
46 Prospect St.
Torrington, Conn.

Transistorized

Field Strength Meter

The unit to be described is a sensitive field
strength meter that I constructed for use in
tuning up some antennas that I was experi-
menting with.

As shown in the photographs, the unit is
constructed on a printed circuit board, This
makes for a small, light compact unit. Al-
though not shown, my unit is installed in a
small mini-box, with a coax connecter at one
end and a regular phone jack at the other end.
In use, a dipole cut for the frequency that you
are interested in is connected to the coax jack
and a 0-1 milliammeter connected to a long
twisted pair and a regular phone plug is con-
nected to the phone jack. The long wire on
the meter is so that you can have it located
where you are tuning the antenna. Did you
ever try to see a meter from 100 ft. or more
away?

Now to the circuit. As may be noted, there
is no tuned circuit for the input. Instead an
rf choke is used. Next you will note that there
are two diodes and three capacitors. C1 serves
to isolate the antenna, and along with the
rfc makes a broadly tuned input circuit.

Qi
2N 396

Cl c2 D2
150pf  150pf INSAETC

L5V g:——
j_{ ;
RFC P—:
2.5 M-
+

7

Fig. 1. The WI1JJL Transistorized Field Strength
Meter. A pr.ated circuit board is available for 50¢
and a wired board for $2.50 from the Harris Com-
pany, 56 E. Main, Torrington, Conn.
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C2, D1, D2 and C3 form a voltage doubling
circuit that increases the sensitivity, and the
transistor Q1 serves as a dc amplifier that fur-
ther increases the sensitivity. From this it may
be seen that a very sensitive unit is obtained
with just a few parts.

Just as a sidelight; depending on the tran-
sistor that you use, the current through the
meter with no signal is the leakage current of
the transistor, about 0.1 ma. For this reason
no zero adjustment is provided or needed.

Although I used a type PNP transistor in
my unit, it is easy to alter the circuit for use
with a NPN type. All that is necessary is to
reverse the diodes, battery and meter connec-
tions.

With the 2.5 mh choke shown the unit
works good up through the 50 mc band. 1
have another unit that is identical except for
the rfc, that I use on the VHF bands. In this
unit I use either a VHF rf choke, a different
one for each band, or I connect a tuned cir-
cuit to the coax jack with the pick-up antenna
link coupled to it. In this case (use of the
tuned circuit) I use a 2.5 mh rfc. It is neces-
sary to use an rf choke in all cases as it pro-
vides a complete circuit for the woltage
doubler. If you leave it out nothing works.

Although construction may be done by use
of tie points, I strongly recommend the use of
a printed circuit as it provides support for all
parts and makes for a neat unit,

You won’t find many simpler projects, or
more useful ones, than this. Why not spend a
few minutes on it?

. WAL
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[The HEATHKIT SB-100

Introducing...

8 e S

180-Watt, 80-10 Meter SSB Transceiver

 Full five band transceive SSB & CW operation, 80-10 meters
« 180 watts P.E.P. SSB-170 watts CW « Switch selectable
Upper/Lower sideband/CW operation « Operate PTT & VOX
e VOX-operated CW with built-in sidetone « Can operate crystal
control in the transmit mode with variable tuning of receiver
or can operate crystal-controlled transceive mode—-excellent
for net control « Separate offset CW carrier crystal for clear,
pure CW note « Triple Action Level Control™ « Built-in 100 kc
crystal caibrator « Enclosed relays for quiet, trouble free oper-
ation « Heath SB-Series LMO (Linear Master Oscillator) pro-
vides truly linear tuning with 1 kc dial calibration—less than
100 cps per hour drift after warm-up—-400 cps accuracy e« Per-
fect companion for HA-14 KW Kompact or SB-200 final am-
plifiers « Fixed station operation with HP-23 power supply—
mobile with HP-13 & SBA-100-1 mobile mount for quick
plug-in/quick disconnect mobile installation « Fast circuit board
assembly « Simple alignment—-requires only a VTVM with RF
probe, a dummy load and a broadcast receiver

&

'——_————_-—'

FREE 1966 HEATHKIT CATALOG HEATH COMPANY, Dept. 11-12

RN e PN

==

1 See the wide array of Benton Harbor, Michigan 49023

- HEATHKIT 1968 Heathkit Amateur Radio ] Enclosed is $ , Plus shipping.

é‘ Equipment available at b Please send model(s)
. ;r::;ﬁ';d;"ag?;ﬁ;f::r:ﬂ ] Please send free 1966 Heathkit Catalog.
¥ need in “mobile” or Name
‘““fixed'" station gear with
full descriptions and spec- Address
ifications . . . Send for _ .
Free copy! City State Zip

DECEMBER 1965

Prices & Specifications Subject to change without notice.
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Ham Christmas Gifts

About this time each year, hams start trying
to figure out how to get hammy gifts instead of
the traditional ties, pajamas and socks they
usually end up with. Unfortunately, unless a
ham is unusually ruthless and buys his own
presents, he ends up being happy with the
socks. This section of gifts priced under $10
may help you a bit. Circle the most interesting
ones in red and leave this copy of 73 open
conspicuously for a month or so. Mavbe it will
do the trick.

These are some typical gifts that any ham
worth his salt should enjoy. Prices generally
don’t include postage. If there’s any question,
consult a catalog or the ad in 73.

Heath Cantenna—$9.95

It'’s impolite, illegal and inefficient to tune
up and try out transmitters on the air. You
should have a dummy load. One of the best
is the Heath Cantenna. It has a VSWR of less
than 2 to 1 up to 400 me, 50 ohms impedance,
and can handle a kilowatt in ICAS. It’s a kit
that won’t take you more than a few minutes
to build. Heath Company, Benton Harbor,
Michigan.

16

Cush-Craft Trik Stik—$6.45

The Cush-Craft Trik Stik is the universal
antenna. This one lightweight low priced an-
tenna can be mounted vertically or horizontally
and the arms telescope for different frequen-
cies. It's for CB (half wave vertical), business
band, TV, CD and emergency, police, fire and
other monitoring, SWL'ing, FM and hamming.
Extends to 188”. From distributors. Cush-
Cratt, 621 Hayward St., Manchester, N.H.
03103.

Like to have your QSL card reproduced on
an attractive durable metal tie clasp? The Gift

Shop will do it for you for a very reasonable
price. The card is photographed and reduced
to the proper size for the clasp. The lettering

is under the surface, so is protected. Gift Shop,
Box 73, Northfield, Ohio 44067.

73 MAGAZINE



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

Quement SWR Bridge—$9.95

This Quement SWR bridge and field strength
meter will help you get the most out of your
antenna (and transmitter) at minimum price.
It will take a full kilowatt and can remain
in the line all the time. It's 52 ohm impedance,
of course. The instrument comes complete with
instructions and schematic. Quement Elec-
tronics, 1000 South Bascom, San Jose, Cali-
fornia.

Veroboard Kit—%$5.95

Any ham who builds will find this little kit
very useful. It's the easiest, most convenient
way to breadboard circuits I've seen. In fact,
not only is it good for experimental work, but
is perfect for finished projects as well. Each
Veroboard is a piece of bakelite punched with
a grid of holes and covered with strips of cop-
per foil. A special tool furnished with the kit
removes copper where you don’t want it, and
yvou end up with a simple-to-make printed cir-
cuit. This kit also includes six associated Vero-
boards and complete instructions. You can
order it direct from Vero Electronics, 48 Allen
Blvd., Farmingdale, N.Y.

DECEMBER 1965

Ami-Tron Balun Kit—$5.00

The Ami-Tron toroid balun kit makes a
4:1 or 1:1 balun for use between 80 and 6
meters. It's furnished with # 14 epoxy insulated
wire, a two inch powdered iron RF core and
complete instructions. The balun will handle
full legal power. It's easy to wind, too. Takes
about two or three minutes. You can buy the
kit at radio distributors such as WRL, or direct
from Ami-Tron Associates, 12033 Otsego
Street, North Hollywood, California.

The Radio Handbook—%$9.50

Most hams are familiar with this tremendous
handbook. It covers practically every phase of
radio theory in simplified, easy-to-grasp form.
The Radio Handbook gives you the latest
design and construction data. Its complete,
basic information will help vou design and
build modern high-performance ham equip-
ment from power supplies to UHF. Plans in
the book include full details, even tips on
attractive stvling. It's a fat 816 pages of what
vou need to know. You can buy the Radio
Handbook at most distributors, from 73, or di-
rect from Editors and Engineers, P.O. Box
68003, New Augusta, Indiana 46268.
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Tepabco Certificate Holders—$1

The picture of Lloyd Colvin of Berkeley,
California and some of his wall paper shows
us how nice they look in the new Tepabco
plastic certificate holders. Certificates mean a
lot of work to most of us and these holders
will keep them clean and neat and display
them to maximum advantage. Each one holds
five certificates and a package of three holders
is only $1. Ten are $3 postpaid from Tennes-
see Paper and Box Co., P.O. Box 198, Gal-
latin, Tennessee 37066.

Radio Amateur’s VHF Manual—$2.00

Any VHF'er or prospective VHF er should
have this excellent handbook by WIHDQ. It
gives you a briet history of ham VHF activity,
then goes into almost all of the nooks and
crannies of the VHF and UHF world for a look
at theory and practical construction. As they
say in the ad, "It deserves a place on the book-
shelf of every amateur . . .7 A tremendous
bargain at $2. It should cost twice that. From

QST in Newington, Conn. 0G111.
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Knight LC-1 CPO Kit—$7.95

Know someone who'd like to become a ham
but hasn’t learned the code? Mavbe vour wite
or children or a neighbor? This Knight-Kit
Code Practice Oscillator will help vou help
them. It's a modern two-transistor oscillator
with plenty of volume for group practice, plus
a jack for private listening with head phones.
The kit will just take a couple of hours to
build from the complete instruction manual.
It comes complete with key and battery. Allied
Radio, 100 N. Western Avenue, Chicago, Iil.
60680.

Epsilon Code Records—$9.95

One of the best ways to learn code is the
system used in this album. It's based on mod-
ern psychological techniques and is said to
take you to 13 wpm in less than half the time
usually required. Epsilon Records, 206 Front
Street, Florence, Colorado.

And others—

There are plenty of other gifts under $10
that any ham would like to receive. How about
a 24 hour clock, such as the attractive Master-
crafters 2324. Or an impressive Hy-Gain “On
the Air” sign? Ungar makes a nice Technicians
Soldering Kit for about $3.50; give a new
ham a decent soldering instrument so he’ll start
out right. A builder likes to keep records of
what he’s been doing and an electronics tem-
plate is helpful for neat work. Moody makes
a nice assortment of miniature tools, such as
a set of taps for 0-80 to 4-40 screws. Dymo
tapewriters are awfully useful and they seem
to be getting cheaper each week. A specialized
set of tools for hams is radio tap and dies.
Nutdrivers are nice for those who don’t have
them. And how about small parts cabinets?
Who doesn’t need them? Finally, how about a
pound of Ersin 5 core, 60-40, 18 gauge solder?
Most of these gifts are available from any large
wholesaler or mail order distributor. Some may
be a bit off-beat, but all would be useful and
fun for a ham. Merry Christmas. WAICCH
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new hudget-priced walnut communications desk
groups equipment neatly, right in your living room

Ynu can operate your amalteur
radio equipment right in your
living room with this inexpen-
sive, ‘‘wife-approved’’ com-
munications desk from Design
Industries.

You'll like its custom features
. . . functionally tilted top surface
holds your equipment at just the
right operating angle . . . deep
cable trough keeps desk top neat,
yet leaves connections accessible
... three drawers give you plenty
of storage room.

She’ll like its rich walnut finish
and modern furniture styling.

You'll both like its low price.

The DIPLOMAT communica-
tions desk accomodates Collins,
R. L. Drake, Galaxy, Hallicraft-
ers, and most other modern
equipment.

DESIGN

INDUSTRIES, INC.

P.0. Box 19406
Dallas, Texas 75219
214/RI 7-4195

Functional trough keeps cable neat, allows easy access
to connections. Equipment mounts safely on tilted surface
at just the right operating angle.

AVAILABLE ONLY THROUGH AUTHORIZED DISTRIBUTORS

- S L,LTE ETEEEEE .S E ., EEE RSB OEETE.SEwY

TO: DESIGN INDUSTRIES, INC.
P. O. Box 19406

Dallas, Texas 75219

Please send me the descriptive brochure
of Design Industries full line of com-
munications desks and custom consoles
and the name of the nearest distributor.

NAME

‘l"‘"‘"‘““‘ AR RO W

STREET.
CITY. STATE ZIP CODE

AL, ETESARAEES AEASESAERETESESwF

", EE S A A AT EEE .S EBEEEEESE SRR A RATEERERRAN



Buwilding and
using a @Q-meter
and impedance

bridge.

RF Measurements

Any ham who builds equipment (and if you
don’t, why do you read 73?) has frequent
need to measure the characteristics of things.
DC measurements are simple; ac measure-
ments in the audio range aren’t too difficult—
but when you get up into rf measurements,
the picture changes.

Most of us have a grid-dip oscillator which
lets us measure the frequency of a resonant
circuit, and not quite so many of us have
vtvm’s for use at dc and the audio range—but
that just about ends the list of rf measuring
devices in wide use among hams.

Two other gadgets, costing about $5 each
to build, can extend our measurement tech-
niques in the high-frequency range to approx-
imately equal those available to us in the
audio area. And strangely, though these gadg-
ets were described in print at least 10 years
ago, they seem not to have caught on! Maybe
it’s not so strange at that—the gdo lay ignored
for some 20 years from its first description
before gaining its present popularity.
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Fig. 1. Shematic of Q-meter.
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Jim Kyle K5JKX
1236 N. E. 44th St.
Oklaghoma City, Okla.

Anyhow, the two gadgets are a Q-meter
and a resistive impedance bridge. The Q-me-
ter allows you to make direct measurement
of inductance and Q on any coil, at any fre-
quency you like in the 3-30 mc range, while
the impedance bridge allows you to measure
the resistive impedance of anything you like
within the same range of frequencies.

Though inexpensive to build, both devices
are every bit as useful as elaborate labora-
tory equipment. Their accuracy will be as
good as you make it—but can easily approach
that of any similar devices.

Both require a gdo or similar low-power sig-
nal source, and a vtvin. We assume that if
youre interested in rf measurements, you al-
ready have both.

Interested? Lets see how they're built first,
then how to use them. W¢'ll start with the
lesser-known Q-meter.

The Q-meter, first described by Elbert Rob-
berson W2FRQ, in 1954, determines the Q
of a coil by measuring the voltage devel-
oped across the coil in comparison to the volt-
age fed into the coil in a parallel-resonant cir-
cuit. By definition, the Q is equal to the ratio
of the parallel voltage compared to the series
voltage.

The schematic appears in Fig. 1; typical
layout is shown in Fig. 2. Only a few points
are critical-aside from them you can vary
things to suit yourself.

The first critical point is that the coil being
tested must be supported in the clear, with
no metal or other objects in its field. In the
original model, this was accomplished by plac-
ing the test terminals on the far end of 1% inch
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GROUNDED, WITH END
INSULATED TO AVOID
SHORTED TURN EFFECT

Fig. 2. Suggested layout of Q-meter.

ceramic standoff insulators, and putting them
on the far side of the case from all controls,
as shown in Fig. 2. Any position in the clear
and far enough from controls to eliminate
hand-capacity effects is suitable, however.

A second critical point is the use of a Fara-
day shield between the gdo and the coupling
coil, L1, together with coax cable from Ll
to L2 in the Q-meter. These eliminate the
probability of direct coupling between the gdo
and the coil under test, so that any voltage
measured across the coil youre testing must
be that developed by the series voltage fed in.
The shield consists of a strip of brass shim
stock insulated on one side with Scotch tape
so it won’t form a shorted-turn, and fitted in-
side the coil form for L1. It is grounded at
one point only.

A third critical point is the apparent dupli-
cation of components in the rf voltmeters
made up of the two diodes. Don't try to econ-
omize by using a single diode and switching
rf. This will cause varying loads on the cir-
cuitry, and will reduce the accuracy attain-
able. As shown, all circuits operate with con-
stant loading effect, and switching the VIVM
has almost no effect at all.

The final point—not so critical but impor-
tant nevertheless—is the location of the tap
on L2. With the tap at 1/30 of the total num-
ber of turns, the actual series voltage will be
just 1/30 of that measured in the “Set” posi-
tion. The tap must be at one turn, but the
total number of turns can be increased to 50,
say, to change the series voltage to 1/50 of
that read.

Naturally, all leads should be kept as short
as possible, consistent with proper separation
of coils. Total shielding is recommended, and

occurs automatically if a metal box is used.
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Assuming that you've built the gadget as
shown and without change, here’s how to
use it. First, the dial of the capacitor should
be calibrated. The simplest way to do this, if
you have access to a capacity meter, is by
direct measurement and marking. Otherwise,
you'll be fairly close to simply subtract the
minimum rated capacity of the unit you use
from the maximum value and divide the re-
sulting capacity range by 10. Then mark off
a semi-circle in 10 equal 18 degree segments.
and mark the lowest one with minimum value.
Add the figure you got in the division to this
and make that the second point; follow this
same routine until you reach maximum ca-
pacity.

This calibration is used primarily to mea-
sure inductance, by substituting the capacity
setting required for resonance and the fre-
quency at which resonance occurs into the
formula: 25.330 equals L. times C times {2,
where C is in mmfd, f is in mc, and L is in
microhenries.

To measure Q, let the gdo and the vtvm
warm up, then set the Q-meter switch to
“Set” and adjust the coupling between gdo
and Q-meter until 0.3 volts is indicated on
the vtvm. (You are actually adjusting to put
1/30 of this, or 0.01 volts, into the coil under
test.) Next, switch to “Read” and tune the
capacitor for maximum reading. When you
have it, switch back to “Set” and check to
make sure you still have a reading of 0.3.
This will usually change, due to increased
coupling at resonance. Re-adjust coupling for
the proper reading. Now switch back to
“Read” and multiply the figure you read by
100: the answer is the Q of the coil! It's that
simple.

If you have changed the size of L2, for
instance, so that you have 50 turns instead of
30 the procedure would be the same except
that your reading on “Set” would be 0.5 rather
than 0.3. The 1/50 voltage division provided
by the tap would give you 0.01 volts applied
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Fig. 3. Schematic of Impedance Bridge.
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Fig. 4. Cutaway showing parts location.

to the coil, so the rest of the operation would
be the same.

No harm to readings will result if you
switch ranges on the VIVM between “Set”
and “Read” provided your VIVM is accurate
on both ranges used.

Now let’s look at the impedance bridge.
This device was described, also in 1954, by
Wil Scherer of “TNS” fame. Incidentally, a
complete kit of similar design has been avail-
able from Allied Radio for several years.

The schematic of the bridge is shown in
Fig. 4, with layout in Fig. 5 and detail draw-
ings for drilling of the box in Fig. 6. In this
device, physical layout is highly essential to
success and no changes are recommended.

The bridge itself is similar to a conventional
Wheatstone bridge, as the schematic shows.
The major difference is in the location of the
indicating meter.

When the resistance of the unknown under
test is the same as that of the variable resistor,
no voltage will appear across the diode and as
a result there will be no de across C2. How-
ever, until the bridge is balanced an rf voltage
will appear across the diode and be rectified.
If either Rx or the signal source form a com-
plete circuit for de, the rectified voltage will
appear across C2 and can be measured by
the external vtvm. Since in normal practice
the signal source will be a gdo through a

coupling loop, this requirement of a dec path
will be met.

For the instrument to operate properly up
to 30 me, it is important that no substitution
be made for the Ohmite AB pot employed
for the variable. Ordinary volume controls
have too much stray capacitance for use here.
With the AB, passable results can be attained
up through 54 me.

Resistors R1 and R2, similarly, must be
composition units and should be perfectly
matched. The exact value is not so important
as long as both are of the same value; an
ohmmeter check is satisfactory., The same
matching requirement extends to C1 and C2;
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if operation above 30 mec is not intended, it
would be best to use 2 per cent silver micas
here. However, for operation at higher fre-
quencies the button-type ceramics are neces-
sary, so matching with a capacity meter is the
only way out.

The only really critical point in the con-
struction of the impedance bridge not evident
from the drawings is the mounting of the vari-
able resistor. It is mounted on a % inch block
of polystyrene, which in turn fastens into
place by means of two 6-32 tapped holes. The
pot must be clear of the shield since all termi-
nals are hot with respect to the case; this is
why the % inch hole for the shaft, also. And
naturally, dont use a metal knob!

To calibrate the dial, connect an ohmmeter
between the “hot” Rx terminal and the center
conductor of the coax input terminal. Mark
the scale at 0, 10, 20, etc. ohms as read on
the ohmmeter; subdivide at as small an inter-
val as you wish.

To test the instrument, couple a gdo to the
input terminal (a convenient shielded coupling
cable is shown in Fig. 6) and connect your
vtvin to the meter jack. Connect a 47-ohm
composition resistor to the Rx terminals, using
the shortest possible leads, and set the gdo to
some frequency below 20 mec. Adjust the knob
of the impedance bridge until you get a defi-
nite, sharp null on the vtvm. Ignore the gdo
meter. The null should be very close to 47
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Fig. 5. Box drilling details.
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ohms on the dial (within the tolerance of the
resistor used). If no null can be achieved,
check for errors.

It you get a good null, increase gdo fre-
quency until you can no longer obtain a com-
plete null. The frequency at which this occurs
should be somewhere above 60 mc if built as
described, and somewhere above 30 mec if
silver-mica capacitors are used. Wherever it
occurs, it marks the upper limit of frequency
for your instrument to give accurate readings,
although relative readings can be achieved at
any frequency at which even a partial null
can be obtained.

In use, the unknown impedance is connect-
ed to the Rx terminals and the gdo set to the
desired frequency. Then the nob is varied for
a null. When null is reached, check the gdo
meter to make sure you have a true bridge
null and not just a loss of power from the
gdo, then read the resistive impedance from
the bridge dial.

Like any other resistive-impedance meter,
this will not give accurate results if reactance
is present in the unknown. However, for most
antenna and receiver measurements, this is no
disadvantage as any reactance present can be
tuned out before measurement.

Now that we've built our two rf-measuring
devices, let’s look at some uses for them.

The straight measurement of coil Q of
course is an obvious use for the Q-meter—but
how about using it to find the optimum cou-
pling point for a transmitter output tank?

To do this, set the Q-meter capacitor to
the same value you will use in the transmit-
ter, and prune the coil to resonance. Attach the
coupling coil, and connect a 47 or 51 ohm
composition resistor to the coupling coil to
substitute for the antenna. Now measure coil
Q. As you vary the coupling of the antenna
coil, Q will vary over a wide range; for most
uses, you want a reading of 15 to 20. When
vou get the proper Q value, make the cou-
pling adjustment permanent. That’s all there
1S to it.

The impedance bridge is a natural for meas-
uring the input resistance of antennas; sim-
ply connect it through a half-wave line to the
antenna and take your reading.

to fit around
GDO coil

plug to fit
bridge jack

=

Fig. 6. GDO coupling cable.

But it also comes in handy for preparing
the half-wave line to start with. Make a cou-
pling loop at one end of your length of coax
and measure off a free-space half-wavelength
down the line. Dont cut it—stick a pin
through to short the inner conductor and
shield together temporarily. Set the bridge
dial to 0, and start moving the pin toward
the bridge end of the line. Somewhere about
2/3 of a free-space half wave, youll find a
null point on the bridge. This is your electri-
cal half wavelength. Cut here and you have
it. Any integral multiple of a half wave can
be located by the same technique.

To measure a quarter-wave line with the
bridge, you have to cut the coax since an
open-circuit at % wave reflects as a short to
the bridge. You can start by measuring a
half wave, then dividing it in half and adding
six inches or so. Trim off the far end only
about an inch at a time until you reach the
null point, which will be your quarter wave.

This impedance bridge measures only in
the range 10 to 100 ohms; to measure un-
knowns outside these limits the inverting
properties of quarter-wave lines may be used.
This is best illustrated by an example.

Let’s assume you want to measure the im-
pedance of a voltage-fed antenna at 21 mec.
You know to start that it is in the neighbor-
hood of 2000 ohms. First measure off a quar-
ter wave of 300 ohm twinlead. Use this to
connect the impedance bridge to the un-
known. When you get a null, the relationship
of the dial reading to the true value of the
unknown will be dial/line equals line/true:
thus, with 300 ohm line, if you get a null
at 90 ohms on the dial you have 90/300
equals 300/true, which may be solved to get
a true value of 1000 ohms. Had the null
occurred at 60, the true value would have

been 1500.
. . . K5JKX
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Edgar Wagner G3BID

International Licensing
iIn the Belgian Rallies

The Belgians were probably the first to
organise truly International Mobile Radio
Rallies giving temporary mobile licences to
all Amateurs, irrespective of whether their
country gave reciprocal facilities to the Belgian
Nationals, or not.

It began in April 1963, when an Interna-
tional Rally was organised by the newest and
smallest section of the Belgian National Radio
Association U,B.A. by ON4PL in Verviers near
the Dutch and German frontiers. Licences were
obtained from the Belgian authorities for all
participants to operate in Belgium for a week.

This Rally was so successful that the second
rally was organised in September 1963 by the
headquarters of U.B.A. in Brussels in close co-
operation with the Belgian Red Cross Society
to celebrate the Centenary of the Red Cross.

The installation in ONSZE/M-G3BID/M’s Bentley.
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At the opening of the rally, ON4VY was able
to announce that the Belgian Government had
agreed to grant temporary mobile licences to
foreign Amateurs for short periods at any time
irrespective of whether there was any orga-
nised rally taking place at that time.

On questions of International licences Bel-
gium is far ahead of all other countries, and
their rallies are becoming regular events.

Last year two International Mobile Rallies
were organised in Belgium, and so arranged as
to take place on successive weekends so that
foreign visitors to Belgium could participate in
both rallies on one trip.

The first took place on the 29th and 30th
August in the Ardennes and was organised by
the Province of Luxembourg section of the
U.B.A. (This must not be confused with the
Grand Duchy of Luxembourg—LX, which is
not prepared to grant licences unless reciprocal
facilities exist). This then was organised by the
Province of Luxembourg section of the Belgian
Club U.B.A. and took place, of course, entirely
on Belgian territory.

The rally took place at Nisramont in one of
the most beautiful parts of Belgium. The rally
was organised on a two day basis, the first day
being entirely informal and was designed to
allow the various participants to meet each
other, examine one another’s installations, dis-
cuss radio problems and generally meet on a
social basis. The organisation was quite re-
markable. Everything which the mobile Ama-
teur could desire was available.
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Next to the rally site was the Hotel Rochers
du Herou where those who wished to spend
the night in a hotel could obtain accommoda-
tion and, of course, meals and refreshments
were available at all times.

For those who prefer to camp or bring cara-
vans, adequate parking space was provided and
tents were even available for those who wished
to take advantage of them. These were pro-
vided by the Belgian Red Cross, and it should
be stressed that complete co-operation existed
throughout between the Radio Society U.B.A.
and the Belgian Red Cross who greatly con-
tributed to making the event so successful.

A large tent had also been provided as a
meeting place in the event of bad weather. But
the weather remained pertect throughout.

Thus many mobiles turned up on the Satur-
day and met one another and generally had a
most enjoyable party.

On Sunday the competitive part of the rally
was due to begin at approximately 13.30 local
time on 3.5 mc and 144 mc.

Here one of the most remarkable pieces of
organisation was witnessed.

The rally organisers had laid on a three-
course lunch, hot soup, hot chicken and two
vegetables and a sweet for about 300 persons.
A delicious meal it was too. This was a feat of
organisation we had not expected and was due
to the co-operation of the Belgian Army with
Radio Club and the Red Cross. This meal in-
cidentally was free and was included in the
modest subscription fee of 100 Belgian francs
which also included the third party insurance
which is compulsory in Belgium for all rallies
of this nature.

The competitive element of the rally was
divided into two groups—the 80 metre group
and the 2 metre group.

The vehicles left the headquarters at inter-
vals and after passing the first rally sign had
to contact their control station before passing
the second sign. These signs were at 4 kms and
8 kms from the control. After exchanging a
message, the competitors had to proceed to the
first control point. Here a few questions had to
be answered on a questionnaire before pro-
ceeding to the second control point.

Between the first and second control point,
stations had to make 4 QSO’s with other mo-
bile stations who had passed the first control
point, and exchange numbers which they had
received in their envelopes. Here one was, of
course, free to use any frequency on the band
on AM or SSB at one’s own choice and
QSY'ing about the band was very much the
order of the day.

At the second control point, a further series
of questions mainly concerning articles of radio
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Some of the cars at the Ardennes Rally.

equipment in shop windows of the town of

Bastogne.
And so on to the next control with more

radio contacts.

Complaints had been heard of some rallies
in Europe that the competitors found them too
difficult. On this occasion, this could not be
said. The competitive part of the rally was gen-
erally very easy and, in fact, the judges had
much difficulty in deciding the winner.

This is a good thing. The rallies need not
be difficult to be enjovable: in fact, most
people come to meet their fellow amateurs, to
see their equipment and talk about their ex-
periences, especially when these rallies are of
so international a nature as this one was, with
members from Belgium, Holland, America,
France, Germany and Britain.

We would like more of these rallies which
do not overstrain one’s capabilities and, there-
fore, result in a really relaxed and friendly
atmosphere.

After the return from the excursion we re-
assembled at the rally site and the prizegiving
took place. The Prince of Merode, the Gover-
nor of the Province distributed the prizes.

And so a very enjoyable party ended.

The other rally centred around Bruges.

Bruges is one of the most lovely towns in
Belgium with its beautiful old buildings, its
magnificent belfry, its canals, its churches and
its museums. But clearly to make the rally it-
self meet in Bruges would be highly unsatisfac-
tory as the town is congested enough as it is
and to throw a further burden on the already
congested town would be undoubtedly highly
unsatistactory.

The countryside around Bruges is quite dif-
ferent from that in the Ardennes and is gen-
erally flat and the interest does not centre so
much on the countryside as on the interesting
little villages, churches and other curious and
interesting places around.

The rally organisers fully realising this,
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therefore, organised a different type of rally.
It was not going to meet in Bruges itself. The
rally assembled at the restaurant on the end of
the Mole at Zeebrugge. Here there was a res-
taurant which provided meals for those who
wanted them.

As usual the rally was divided into 80 metre
and 2 metre groups and each participant re-
ceived an envelope which contained the rally
instructions, a Michelin Map of the area, and
two sealed envelopes only to be opened in case
of emergency.

The vehicles were to contact control station
which was located in Bruges at 2-minute in-
tervals. Watches were synchronised and every
station given the exact time he was to call the
control station. Control station then gave each
participant a group of code letters which cor-
respond with an instruction contained on the
instruction sheets in the envelope. These in-
structions told the competitor where to go and
to carry out an inspection of some interesting
object and answer a question or two.

This method enabled the competitors to be
sent off in different directions and dispersed
over the country side and not concentrated in
one place. This avoided any congestion which
might be caused by the rally proceeding alto-
gether. It also provided a test of communica-
tions. The QRM on the 80 metre band, for
example, was very heavy. Various other sta-
tions not in the rally kept on turning up on the
rally frequency and skip conditions being quite
long all sorts of unexpected stations would
cause QRM. It also required a certain degree
of map reading though this was greatly assisted
by the maps with which we had been pro-
vided on which the various points we were
to go to were marked.

This operation must have taken the organ-
isers a great deal of time and a lot of work.

This method of running a Rally enables the
organisers to show their visitors all sorts of

View of rally site with cars returning after the
contest.

6

interesting parts of the country which they
would certainly otherwise not have seen. My
own particular route included a tour of a
tower used for hanging people in the Middle
Ages:

gWe had to find out the purpose of the tower
by questioning the local population.

An 11th century font in a church: an inn
with some 197 beer mugs hanging from the
ceiling, and numerous interesting points, as
well as the club shack of the Bruges club.

Every 25 minutes on the dot we had to call
control station again and get fresh instructions.
In all 10 contacts had to be made with control
station giving 9 different instructions, the 10th
being to congregate at the finishing point
which was a restaurant called “Le Lac™ at
Loppem, where prizes of a very generous char-
acter were distributed.

Thus, in one week we had two rallies of
very different characters in different parts of
Belgium but in between the two rallies before
the rallies and afterwards, we were all, of
course, free to use our Belgian licences on all
bands permitted in Belgium.

In this connection it should be noted that
160 metres is not permitted in Belgium.

Fortunately, the 20 metre band was in very
good form, and it was good fun to work DX
from the car with the Belgian Call Sign during
the two weeks in Belgium. I worked all con-
tinents from the Mobile Station and about 40
countries, including—JAl: KR6: UA9: 9M2:
9K2: VK2: ZS4: UL7: UO5: plenty of
W’s and VE’s including a VE7 as well as a
large number of European stations, of course.

The pleasures of operating a mobile station
in a foreign country are really considerable, not
least of which is meeting the locals and, in
Belgium, their hospitality was tremendous.

ON4VY took us to dinner in Brussels to a
mussel meal. Brussels is famous for cooking
mussels in dozens of different ways. The mus-
sel meal in Brussels will long remain in our
memories.

For the rally in the Ardennes I chose to stay
at La Roche en Ardenne. Here too the cooking
was of quite an extraordinary high order.

We met many friends who we had originally
met on the first International Rally at Verviers,
including its organiser—ON4PL; that great
German mobile operator—DL1KN: that French
mobile enthusiast—F8TH, who had succeeded
this time in bringing the Secretary of the
French Club, REF,—F90E with him.

Several Americans in France or Germany
turned up at the Ardennes Rally, including

—K3JOH/DL414: W@AJW/FTEN: KI1ECT/
DL4HU. . « +G3BID
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rfere's coverage of the entire 2 meter band In
four, one megacycle segments, operation on
SSB, AM, or CW, and all packaged in a sharp little
chassis only 9” wide, 5” high and 77;” deep.

The Gonset Sidewinder 2 meter transceiver Is so
compact that it's ideal for mobile as well as fixed
station application. Separate 117 VAC and 12 V
DC solid state power supplies snap on to the rear
of chassis, or may be remotely positioned to sim-
plify installation.

And look at some of the features Gonset builds
in to provide top performance: complete push-
to-talk operation, full 20 watts P.E.P. input, crys-
tal lattic filtering, vernier tuning, transistors at
primary stages, stabilized VFO and high-sensitivity
reception.

SPECIFICATIONS ¥

Frequency Range 143.975 to 148.025 MC
Modes of Operation AM, S5B, CW

Carrier Suppression 50 db

Sensitivity 0.5uv for 10 db _S;EL‘-I_
Selectivity 3.1 KC crystal bandpass filter
Output impedance 50 ohms

Audio Output 2.5 watts into 3.2 ohms
Antenna Input 20 ohms unbalanced

Impedance

NEWX = from GONSET

® Two new power amplifiers—mode| 903A for 2-
meter, model 913A for 6-meter

e The GSB-201 Linear Amplifier—provides 2000
watts PEP(SSB) for 10 to 80 meter operation

¢ Gonset Sidewinder 6-meter SSB-AM-CW Trans-
ceiver with all the features of the 2-meter.
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"* all Gonset equipment is yours for the asking.
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DECEMBER 1965

A Subsidiary -of &7 Ling Allee, Inc.

1515 South Manchester Avenue, Anaheim, California

21



Ronald Todd WA2JAM
P.O. Box 265
Somerville, N.J.

A New Two Meter Hetrodyne Exciter

Use a suppressor balanced mixer
to get on fwo

While SSB is becoming widely accepted on
the high frequency bands, AM still reigns
above 30 mc. Drift is the foe of VHF SSB
since both transmitters and receivers have to
stay within 100 cycles to be of any use. Lack
of stability is one of the greatest factors keep-
ing HF SSB men from enjoying SSB on VHF
in spite of its many advantages.,

But drift can be conquered. Conventional
techniques for VHF call for multiplying a
fundamental many times to the required band.
This obviously multiplies drift many times,
too, so that most HF vfo’s are unsatisfactory
on two and above. But the method of chang-
ing SSB frequencies is heterodvning. This
additive process keeps the drift down 1o rea-
sonable levels. High quality overtone crystals
for this process are now available at low
prices. In fact, you can often borrow a little
oscillator injection from your receiving con-
verter.

Frequency generators and mixers

When used as frequency converters, modu-
lators are more commonly called mixers. A
broad classification of mixers is into balanced
and unbalanced types. These can be further

OUTPUT

Fig. 1. Typical quarter wave tuned circuit. The
quarter wave line can be rolled up as in the bal-
anced tanks in this transverter.
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divided into efficiency and power (brute force)
mixers, Balanced mixers provide suppression
of the carrier and excellent distortion figures.
However, they are a little more complicated
than unbalanced ones.

Brute force mixers are rarely used in practi-
cal heterodyning equipment because of the
high power requirements. Efficiency mixers are
much more common. Various schemes of mod-
ulation have been tried in mixing—grid, screen,
cathode, grounded screen. Each has its merits
and demerits:

grid: low drive and modulation requirements

but low output.

screen: high output but high screen current.

cathode: good output but low plate effhi-

ciency.

Grounded screen: low screen current and

good quality but low efficiency.

One form of mixer which has not seen much
use in the HF and VHF bands is the suppres-
sor modulated pentode. While it is true that
screen current can run higher than normal
because of the negative bias on the suppres-
sor grid, this type of mixer possesses excellent
quality, stability and overall efficiency. Drive
required is very small. Because the suppressor

P e

Standard center tapped coil on the left, The folded
tuned (quarter wave) line is on the right, Note how
the pitch reverses at the center and how coupling

is achieved. L7, L12 and L13 are made in this
manner.
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has a negative bias on it the modulator need
supply only voltage in most cases. Plate effi-
ciency can run as high as that of the same
stage operating in class B. Quality is excellent
through high percentages of modulation. The
rest of this article will describe a two meter
heterodyne exciter using a balanced suppressor
mixer.,

In recent experimenting with a 50 mc mixer,
I came across a very attractive circuit using
the 6BUS.! This tube is designed for combined
sync separator-clipper and AGC in television
receivers. Nevertheless, it does an excellent job
as a balanced mixer for ham applications. The
basing leaves a lot to be desired, but the layout
I used provided excellent results with no cross
socket shielding. The 7360 could possibly be
used in this circuit since its maximum operat-
ing frequency is above 100 mec. The major
advantage of the 6BUS over the 7360 is its
relative tolerance to magnetic fields. The 6BUS
can’'t be mounted on the filter choke in vour
power supply, but it does not need the exten-
sive shielding required by the 7360. Inciden-
tally, the 6HSS is very similar to the 6BUS.

Circuit details

Briefly now, an explanation of the operation
of this unit. V1, the 6AB4 (or half a 12AT7) is
a standard third overtone oscillator at 41 mec.
The 51 k grid resistor was chosen for good
output with best stability and a minimum of
crystal current. V2A, the triode section of the
6AUSA, triples the 41 mc output of the oscilla-
tor to 123 me. V2B, the pentode section, oper-
ates as a class C amplifier and supplies ample
drive for the mixer. This amplifier also pro-
vides isolation from the oscillator string and
furnishes an extra tuned circuit for cleaner
drive.

Grid number 1 of V3, the 6BUS mixer, is
fed with the 123 me local oscillator signal. The
21 me from your SSB or other transmitter is
fed push-pull through the L4, L5, C4 network
into the suppressor grids. The 144 mec sum
signal is selected by the push-pull plate tank
L7, C5 and coupled to the grid of the class A
6AKS driver, V4, through the two L8’s (oops),
and C6. Again, an amplifier is used to insure a
clean signal and sufficient drive to the follow-
ing stage. The output of the driver is then
applied in push-pull to the grids of the 6360
final. Output is about 10 watts PEP or 4 watts
of carrier depending on what you feed to the
suppressors of the mixer.

With 225 volts on the plates, the output
of the final is sufficient to drive a pair of
4CX300A’s to full input. The quality of the
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Fig. 2. Schematic of the Two Meter Heterodyne Exciter, 200 mw at 21 mc gives you 10 watts PEP output on 144 mc. For la

tails, refer to the photographs.

yout and shielding de-
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Fig. 3. Half size drilling template for the 144 mc transverter. Small circles only locate mounting centers.

The dashed lines indicated shielding. The unit was built ona 7 x 9 inch aluminum plate which was
bolted toa 7 x 9 x 2 chassis.

Top view of the exciter.
Counter-clockwise start-
ing at the top left are
crystal, VI, V2, V3, J1,
V35, J2, V4 and the power
plug.
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Bottom view of the exciter. Wiring is not too neat but it is in keeping with good VHF practice and gives
a good idea of the parts placement. Top left hand section is the 6AB4 41 mc oscillator, middle top is
the 123 mc output of the 6AUBA tripler. Top right is the output from the 123 mc amplifier, which
feeds into the 6BU8 mixer below. Output of this mixer goes to the 144 mc input of the 6AKS5 amplifier
on the middle left. The plate circuit of this 6 AKS is in the lower left. It is link coupled to the grid of
the 6360 final in the bottom center. The output of the 6360 is in the lower right to a BNC.
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Table 1 Voltage Chart

Tu‘be Vi V2 V3 V4 Vs
Pin 6A B4 6AUSA  6BUS 6AKS5 6360
1 +115 0 0 0 —21
2 0 —0.15 165 4125 0

3 6.3 vac 4220 +225 6.3 vac —21
4 0 0 0 0 0

5 0 6.3 vac 6.3 vac 4160 0

6 - 0 0 +100 +225
7 0 —1.15 —0 +1.25 +195
8 — -+135 4225 — 4225
0 _— 4190 0 - 6.3 vac

output signal is as free of distortion as the
HT-32 that drives it. Incidentally, quality will
be degraded if you feed over % watt into the

mixer. You'll need to retune the circuits if vou
travel over 400 ke.

Power supply

I am using an electronically regulated sup-
ply for B+. This is recommended as it assures
a4 constant voltage on the oscillator for stability

and constant voltage on the stages in linear
operation.

Adjustment

You'll need a 20,000 ohms per volt multi-
meter and relative power meter or swr bridge
for initial tune up. A grid dip meter is a great
help in pruning coils and setting tuned circuits
to frequency.

With B+ only on the oscillator (check this
voltage) and the slug as deep into the oscillator
coil L1 as it will go, slowly screw the slug
out until the 6AB4 starts to oscillate, as evi-
denced by bias developed at pin 2 of V2. Set
the slug in this position. Turn the plate voltage
off and then reapply it to be sure that the
oscillator takes off again. If it does not start up
again try a different setting of the slug. In
general, the optimum setting is at a frequency
slightly higher than the setting which produces
maximum output. Turn the power off and con-
nect power to the tripler and the injection
amplifier. Reading bias voltage developed
across the grid resistor of the 6BUS, tune C2
and C3 for maximum voltage. In order to get a
reading to tune C2, the meter may have to
read the voltage on pin 7 of V3. At this point
check the voltages at all pins on V1 and V2
against the voltage chart.

Again turn the power off and connect the
B+ to all other stages and the bias to the final.
Before turning the B+ on, be sure that there
is —21 volts of bias on both grids of the 6360
(pins 1 & 3 of V5). Apply power and check the
rest of the tube pins for voltage against the
chart. If less than one volt or more than three
volts appear on pins 2 & 7 of the 6AKS5 (these
voltages must be positive) turn off the power
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and determine the cause. Check for plate volt-
age first. If it is present, check to see if the
cathode resistor or bypass capacitor is defec-
tive, if so, replace the faulty component and
try again,

When bias is present on the cathode of the
6AKS5, apply about 100 milliwatts of 21 me
drive to the suppressor grids of the mixer and,
using the power indicator, tune C4 through C9
for maximum 144 mc output. Remove the 21
mc signal and be sure that the output goes to
zero. All 144 mc tuned circuits should hit 144
at about half capacitance if they have been
properly constructed. With the exception ol
L8A, C6 all 144 me circuits should not tune
lower than 133 me. If output remains after 21
me drive has been removed, get out the GDO
and find out why. If good shielding practice
has been observed there should be no trouble
with spurious oscillation.

When all appears to be in proper order,
reapply the 21 me drive at about 100 mw. If
orid voltage on the 6BUS is near that listed in
Table 1. the local oscillator chain may be
retuned for maximum output at this time
using the power meter for reference, this step
may not be necessary. Slowly increase the 21
mc signal until the output peaks. Note the
setting of the drive control or loading at this
point and, when on the air, operate with a
little less 21 mc power than this. If the 21 mec
drive is at a higher level than this the unit will
overmodulate, distort, and the output will
drop. A good idea is to construct an attenuator
to drop the full output of the generator to that
level required by the heterodyne unit.?

My grateful thanks to Bill Ashby (K2TKN)
and Paul Todd (W2UM) for assistance and en-
couragement on this project and in preparing
this report. Thanks and praise are due John
Peoples, a fellow employee, for turning out
the excellent pictures for this report.

. WA2]JAM

1. Heterodyne Exciter with 6BU8 Twin Pentode Balanced
Mixer G.E, Ham News Sideband Handbook, First Edition, p.
11-36. 2. WOERU, “A Step-Type RF Attenuator.” (ST,
December 1959, p. 20.

Coil Table

Turns Diameter Wire Form Length
I.1 8 3% 22 en. iron slug close wound
L2 3 3¢ 16 tin. air wound 34
L3 4 3¢ 16 tin. air wound 14
L4 14 CT T4 20 tin, air wound 7§
L5 2 Insulated hookup wire at center of L4,
L6 There is no L6 Folded line. See photo. ¥4
L7 414 4 16 tin.
L8 1 Insulated link at center of L7.
I8A 3 38 16 tin. air wound  3f
L9 4 i 16 tin. airwound 14
L10 1 Insulated link at cold end of L9,
L1} same as L8,
L12 5 3§ 16 un. Same as L7.
L13 7 Same as L12.

L4 Same as L11.
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performance equal to full size dipole!

40, 75 and 10 meters

in limited antenna space .

Still_the only solution
: for limited Space antennas
The CD 40-75 is a NEW-

TRONICS original engi-

neered for limited spa : : Ly
O N Rin fe | Pace antenna Installations. Band Tw?s

‘t}}‘ﬁ Ui tuning performed by three motors Maintain
_ S

ol unita ‘Ft over the entire 40 and 75 meter bands. Control

(o

uthni;n:'tsg::u to stop one tuning motor while running the ‘
S engthen or shorten ' ;
B One side. This gives you effective

: . ronment, Rugged aluminum cast-

| O over all strength. Contro]
unit located in your shack.

CD-40.75 . . . $129.50

WATCH FOR THE HIGH POWER HUSTLER

""The home of originals"

3455 Vega Avenue

NE W- TRON,CS Corp. Cleveland, Ohio 44113
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Ronald Vaceluke W9SEK
Buckhorn Ranch Trailer Park
Lot B-39

Des Plaines, lllinois

A Regulated Solid-State Supply

In the old days when vacuum tubes were in
vogue, it was an easy matter to obtain operat-
ing voltages for experiments and testing equip-
ment. This was done by tapping off power sup-
plies in whatever gear was at hand. Then came
a wonderful little device known as the tran-
sistor (sometimes known as a “three legged
fuse”). Most everyone was happy with these
semiconducting devices (except for tube manu-
facturers), especially battery manufacturers.
This was a shot in the arm for new and better
batteries. Battery power was fine for the old
breed of transistors that only consumed milli-
amperes, but the new breed has some mighty
hungry units that consume AMPS. The old dry
cell doesn’t last long with this kind of power
drawn from it. And the wet cell-the less said
about this messy device the better.

A short while back I started a project on a

The regulated solid-state power supply.
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solid state UHF exciter. My first thoughts were
on how best to power the unit. Since the total
power consumption of the unit was to be about
one-and-a-half amps, batteries were out of the
question. A transformer and bridge rectifier
was OK, except with a small load (the oscil-
lator and buffer in my case) the voltage was
high. As the load increased, the voltage of
course came down. Since the junction capaci-
tance of a transistor will change somewhat with
varying voltage, this makes it difficult to keep
a stage tuned properly at the higher frequen-
cies. The only solution to the problem is to
stabilize the voltage.

There are many ways to make a stable volt-
age source, some of which get rather involved
and expensive. Since my needs were not too
critical, I chose the simplest method which is
the series regulator, which will hold within 2
volts from no load to full load. In my case I
needed 24 volts for the exciter under normal
operating conditions; however, it was deemed
desirable to be able to reduce this voltage for
initial testing and experimentation. What fi-
nally evolved was a 12/24 volt supply capable
of delivering 3 amps at 24 volts and 1% amps
at 12 volts. The current limitation at 12 volts
is set by the dissipation of the transistor and
heat sink. Power dissipation of the transistor is
approximately equal to supply voltage in minus

a1
Sl _w 500 MFD-50V
YEL ——
DI-D4 nw
INI200
F.:
1A,
BRN
= \ 05,06
T IN29768
OR A
23Vi04 INI353A
+
- o
IN HEAT SNk F2

WAKEFEELD NC-42i8

Fig. 1. Schematic of the supply.
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Side view of the regulated power supply.

voltage out multiplied by the load current.
Since the supply voltage is approximately 35
volts, it can be seen that 34.5 watts is dissi-
pated with a load of 1.5 amps with the output
set at 12 volts. This is close to the maximum
safe limit for the heat sink I used and keeping
within the temperature rating of the regulator
transistor.

The supply was built on a home made
chassis 11”7 x 34" x 1%” with a small front
panel 3%” x 6%” in size. The rear apron has an
Amphenol Blue Ribbon Connector so that the
supply can be inserted or removed from the
main cabinet with ease and all connections
made simultaneously. This also facilitates re-
placing the fuses should the need arise. Two
banana jacks on the front panel may be more
convenient to some and can be installed. Do
whatever is best for you.

Since my rig will use 24 volts under normal
circumstances, I will still be dissipating 33
watts while drawing 3 amps. Construction is
not critical and general layout can be seen
from the photos. The only precaution is to use
heavy gauge wire in the unit to prevent IR
losses.

For those who wish to use different tran-
sistors and/or voltages, I refer them to Mo-
torola Application Bulletin No. AN-103 from

which I received my data.
. . « WOSEK

Bottom view of the supply.
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FOR
MOBIL
VERSATILITY

The most versatile, complete
line of mobile antennas for the
amateur market. Complement-
ing the well known line of
standard Heliwhips (160
through 6 meters) are the tri-
band HW-3, which with acces-
sory elements permits instant
choice of three of the bands
from 80 thru 10 meters: and
the KW line of high power
Heliwhips for 40 through 10
meters. Also, the HWD line of
portable or fixed station short
dipoles for 40 through 10
meters, 8 to 16 feet long, ~

A MOBILE
ANTENNA

FOR EVERY
INSTALLATION

H*_’_‘_,‘--

rated 1 KW. CV-3147, CVS-2144 |
fixed and mobile 2 meter gain
verticals. |

=G0 PRO==G0 MARK

MARK PR{/DUCTS

')F DYNASCAN CORPORATION

9433 W. FARGO AVE. » SKOKIE, ILL. 60076 » (312) OR 5-1500
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NEW“ TRl KSTIK"

UNIVERSAL ANTENNA for

@ TELEVISION-FM RECEPTION

@ BUSINESS RADIO MOUNTS ANYWHERE
(LOW AND HIGH BAND) FOR VERTICAL

@ CITIZENS BAND OR HORIZONTAL
.POLARIZATION

@® CIVIL DEFENSE

® EXPERIMENTER

@® AMATEUR

® MONITOR

@ AIRCRAFT BEE

621 HAYWARD ST. MANCHESTER, N. H.
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The standard of comparison in amateur VHY/UHT com-
munications.
ance with optimum size for ease of assembly and mounting
These beams can be mounted wvertically,
horizontally, in pairs, quads, or virtually any combination
—— allowing you to design the antenna system that meets
your exact requirements.

at your site.

Al44-11

Al44-7

A220-11
A430-11
Al144-20T

A50-ZP
A26-Z2P

A50-3
Ab50-5
Ab0-6

A60-10

A26-9

2 metar

2 meter
11/ meter
44 meter

2 meter

6 meter

6 & 2 meter
6 meter

6 meter

6 meter

6 meter

6 & 2 meter

11 element

7 element

11 element

11 element

Multi polarized
Portable
Portable

3 element

5 element

6 element

10 element

10 element

Cush Craft beams combine all out perform-

$13.05

10.95
11.96

9.7b
29.50
10,956
15,96
14.956
21.60
32.60
49.60
27.60
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FOR THE HAM WHO WANTS TO GO PLACES

Cush Craft coaxial stacking kits are available for

all of our beams listed,
ready to use,

They are complete —
Amateur net price $4.95,

Cush Craft Quad arrays are complete pack-

age systems of four

matched beams with

stacking frames, hardware, and phasing lines

for direct 52 ohm feed,

Al44-11Q 2 meter
Al44-TQ 2 meter
A220-11Q 114 meter
A430-11Q 34 meter

ush

44 element
28 element
44 element
44 element

$84.50

72.50
64.50
52.50

See your distributor or write for our free catalog of
UHF beams, Colinear arrays, Squalos, Monobeams,

Big Wheels, and the Blitz Bug Coaxial lightning
arrester,

621 HAYWARD 5T. MANCHESTER, N. H.



Transistor Twenty

Here is one project which won’t be stuck
on a shelf when you finish it. It’s a tunable
20 meter transistorized converter for use with
a standard broadcast receiver. I'm using it with
a converted auto radio and it does a fine job
of dragging in those DX stations.

At first glance, it can be seen that there are
two broad band RF<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>