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never l a y die

As an inveterate rag chewer I 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 I 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
tons Gus Browning, D on Miller and Chuck.
Lloyd Colvin and the Hammerlund DXpedi
tion of the Month, there just isn't 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 . . . lIS ...
1S9, hut it was pretty hard work. The bands
were really b uzzing 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 . I don't know if he was trying
to convince them that it would be prudent for

2

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 Iidn't really need them. The fellows
who go 0 0 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. I don't think the prefix award of
CQ's is any better ... and I'm the one that
brought that darb out. r consider the county
award a new height in futility and an incredi
ble time 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 I complain? Well, I like to talk on
the air and I 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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FROM
INTERNATIONAL

VHF/U HF
UNITIZED TRANSMITTERS

50 me-420 me

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

50 or 70 me
DRIVER/TRANSMITTER
The ADD-57 complete ly wi red
with one 6360 tube, two
12BY7 tubes and crystal
(spec ify frequency) . Heater
power: 6.3 volts @ 1.2 amps.
Plate power: 250 vde @ 50 rna.
AOD·57 complete $69.50

144 me
MULTIPLIER/ AMPLIFIER
The AOA·144 uses two 6360
tubes providing 6 to 10 watts
output. Requi res AOO-57 for
driver. Heater power: 6.3
volts @ 1.64 amps. Plate
power: 250 vdc @ 180 rna.
AOA-144 complete. ".$39.50

220 me
MULTIPLIER / AMPLIFIER
The AOA-220 uses t wo 6360
tubes providing 6 to 8 watts
outpu t on 220 mc. Requi res
AOD-57 for driver. Heater
power: 6.3 volts @ 1.64 amps.
Plate: 250 vdc @ 150 mao
AOA·220 complete $39 .50

COMPLETE TRANSMIITER

-" •

•

420 me
MULTIPLIER/ AMPLIFIER
Th e AOA·420 uses two 6939
tubes providing 4 to a watts
outpu t on 420 me. Requires
ADA-57 plus ADA-144 for
drive. Heater: 6.3 volts @ 1.2
amps. Plate: 220 vdc @ 130
rna .
AOA420 complete $69.50

RELAY BOX
Four circuit double throw.
Inc ludes coil rect if ier for 6.3
vac operation.
ARY-4 Relay Box
complete $12.50

FILAMENT
SUPPLY
The APD-610 provides 6.3 vac
@ 10 amperes.
APD·610 comple te $9.50

- .
6 METERS 50 me ADD·57

2 METERS 144 me ADD·57 PLUS ADA·144

ADD·57 PLUS ADA·l44 PLUS AOA·42D

AOD·51 PLUS AOA·220220 me

420 me

MODULATOR
The AMD- I0 is designed as a com
panion unit to the AOA series of t rans
mitters. Uses 6AN8 speech ampli fier
and dr iver, 1635 modulator. Output: 10
watts. Input: crysta l mic. (High Imped.)
Requires 300 vdc 20 rna, no signal, 70
rna peak: 6.3 vac @ 1.05 amps.
AMO-10 com ple t e $24.50

Order Direct
from International
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ROHN
,

for
CRANK-UP
TOWERS

Why settle
for less
than the best?

all, but as lung as I'm ill New Hampshire they
climb all over the stations I'm t rying to work
so they cuu ge t my card . Co unty hunters he
wa re . . . I am the only active station il l
Crcenc Couu ty . .. because I mnr]e the r-ou ut y
lip.

The other day someone called me and sug
gf's ted that 73 put nut some DX certifica tes or
run a t-ou tr-st. Man , \\"c already have a DX
cert ifica te. You'll find a listing of our available
ccrtifh-utcs toward the hack of this issue. I'd
like to rim a contest, hut I rea lly haven't the
slightest idea what it should be like. ]f there
a re 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 rul es . .. I'll print
them and get them circulated to the DX coun
tr ies . .. you'll h ave to tabulate the logs and
let me know who the winners arc. I'm willing
to make it worth while for the winners to
sub mit a p ic-t ure of their sta tion by paying,
say $] 00 for the picture of the winni ng station,
$t50 for the runn er up, and $2.S for the next
two, I'll also provide cert ifica tes for all of the
country winners and sta te, ctc., winners. So.
any suggestions .. , any offers? :\OW that 73
has one of the largest DX circula tions of any
ham magazine in the world I sup pose we
might as well start a contest of some sort p;oing:.

ROHN has these 6 IMPORTANT POINTS:

ROHN Manufacturing Co.

"World's Largest EXCLUSIVE Manufacturer
of T owers; designers. engineers, and instalIUB

0/ complete communication tower syst£ms."

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
he sub mitted before Feb ruary fi rst.

(CantimlCd on poge 114)

We'd like to have more interesting covers
for you, but are held back b y the weakness of
our imaginations. If you have an idea for a
cover you might clean up. The contes t will end
Feb. L'Sth. We will pay $100 for the best
c-over rece ived by that da te, $50 for the second
lx-st, and $"5 for allY others that we ca ll use.
Covers should be complete and ready for en
graving, using a two color overlay. T hey
should he prepared about twice finished size .
We're 0 PPII for any ideas pen and ink . . .
charcoal scratch board oil water
colors tile ... linoleum block or what-
ever you can imagine.

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

73 Cover Contest

-

"-Ol iG, Ulirloi,

Heavy Duty S.lf Supporting
and Guyed in Height, of
37 - 54 f• • t 1551
71 - 88 f••t (guyed)

P. O. 10K 2000

Sta ndard Dul y Guye d in
Heights of 37 - 54 .88 . 105
and 122 feel

Eca e of Opera tion- roller guides between sections assure
easy, sa fe, friction-free ra ising and lowering. Strength
welded tubular s teel sections overlap 3 feet a t maxi
mum he ight for ext ra sturdiness and st rength. Unique
ROliN raising procedure roises all sections t09.lh. r-uni ~

formly with an equal section overlap at all hei ghts!
VeuCit il ity- designed t o suppo r t the largest an tennae
with complete safety and assurance at any heigh' desired!
Simple InSlolla tion-install it yo urself-use either flat
base or special tilting base (illustrated above) depend
ing on your needs . Roled ond Yelted-ent ire line engi
neered so you can get exactly the right size and properly
ra ted tower for your antenna. T he ROHN line of towers
is complete. Zinc Gal "o n i ~ed-hot di pped galvanizing a
standard- not an extra-with all ROHN towers! Pr ices
start a t less than $100. • .,...,..

SEND FOR ROHN TOWER HANDBOOK !
-$1.25 Value ~

-ONLY $100 postpaid (special to readers :
of this magazine). Nearest :

sou rce or su pply sent on r eq uest. R epre- :
sentauves world-wide to serve you. Write:
today to:
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For the ham
who has practically
everything...
add h'riIiM

9J. ~kud - M.D. //

Dec. 25th "

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 gearwouldmake even the well-equipped ham the happiest ham on the holidays?
And long, long after, for that matter!

IflriIiM
AUTO

MATCH™
MOBILE ANTENNA
The structually strong
er mobile antenna that
puts a stronger signal
out - way outl Engi
neered to last car after
car, rig after rig! Oper
ates all bands with only
a coil change .. . fits
any standard mount.

Mast 376-1 .... $12.95
Radiator Tip

376-2 $ 9.95
Coil 376-75 $15.95
Coil 376-40 $14.95
Coil 376-20 $13.45
Coil 376-15 $12.75
Coil 370.11 $11 .95
Coil 376-10 $11.95

hld!Ut4 CLiPREAMp™
You can give him that increased "ta lk power"
he talks about with the sensat ional ClIPRE·
AMP. Solid state, se lf-powered and compact it
installs in a jiffy in the mike l ine of either
mobi le or fixed rig. Great for that added punch
when aRM and band conditions are tough.

Model 372 $21.95 (less batteries)

/IId!Ut4 COOAX'M
CODAX - the automatic keyer that puts
rhythm-smooth CW at his fingertips. Never
anything like it! Feather-touch double paddle
is automatically timed for 5 to 50 WPM. Oper
ates block grid or into mike jack forVOX or CW
on either sideband. Monitors his signal, too!

Model 361 $92.50 (less batteries)

/IId!Ut4 PROTAX™
A must! Brand new Coaxial Antenna Switch
that automatically grounds the antenna sys
tem when the shack is shut down. Handles a
full 1000 walls .. . comes complete wi th knob,
escutcheon plate with erasable marking pan-
els. (mounting bracket on Model 376)
Model 375
6-position rear axial connectors $13.95
Model 376
5-position side rad ial connectors •... _. $12.50

WATERS
..A.*A MANUFACTURING INC.

WAYlAND, MASSACHUSETTS

WATERS PROOUCTS ARE SOLD ONLY THROUGH WATERS QUALIFIED DISTRfBUTORS



Rona ld Vace luke W9SEK
17 W 540 Hil lcrest
Woodda le, Il lino is

Solid State 432 mc Exciter

•

Fig. 1. Alte rna te output circuit to provide 50 ohm
output for the 2 N29 50 .

\\'hen I was fi rst contemplating the con 
struction of a n exciter for my ATV sta tion, I
had hoped to have the entire unit solid state.

watts
watts
watts
watts

O1 C- - -- 3
O1C----9 0
010---- 13
mc---- 8

However, a t that time, the prices of the tran
sistors were quite high. I then se ttled for two
tubes and a vnractot .! Since then prices have
come down, as much as 50% on one transistor
in particular. It was decided that the p lunge
had to be made even if for no better reason
than my own personal sa tis fac tion .

Although the ultimate goal of the circuits
shown is 432 me energy. these can be broken
down to give output power at the following
freq uencies :

48-50
48-50

144
432

'"
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a big dissipating area was needed for <)4 . This
paradox was solved ,..'ith an IERC 1'03-250
200. This sin k provides amp le c.lissipati n
while presenting a sma ll a rea on the chassis
base. This is necessary in order to maintain
shor t lead cons truction under the chassis.
Transistor Q3 is mounted on a piece of 1}2" x
2~" x },I" a luminum which doubles in duty as
an interstage shield. Transistors Q2 and QI
lise smaller JERe dissipaters 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 t rouble
should he encountered. All circnitrv is

•
st raight-forward without any fan cy frill s. In
fact most of the basic ci rcuitry was obta ined
from the data sheets on the Xlctc rolu transis
tors and vuructors I used. The inputs of Q2,
Q3, and Q4, as well as the output of Q4, are
metered b y the rectified RF method (see Fig.
2 ) . A di ode fed by a small capacitor samples
the RF and feeds a voltage divider to p rovide
sufficien t DC to give an indica tio n on a micro
nrneter. No val lies are given for these sampling
circuits because these will change, depending
upon what collector voltages are used, etc.
Some may p refer to measure the collector cur
ren ts hut this is tip to the builde r.

The transistor exciter ( F ig. 3 ) is built on a
piece of 4%" x 2~i" 16 gauge alum iuum . The
co rner posts are made of drilled and tapped

"'

""-x --1h~~~-,-~ TO IolETEIt

F rom 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 vruuctor 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. \Vith 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 wi sh 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 d esired,
then the collec tor voltage must be kept down
to around 12 volts (on the modulated transis
tors ) with a resultant decrease in outp ut .

It may seem st range to some but my fi rst
thoughts on const ruction was of heat sinks.
Since compac t construction was in order, a
la rge dissipator was out of the question , yet

Fig. 2 . Typical metering circu it. One nee ded for
each stage .

Bottom view of the 48
me drive r. Note 03
mounted on Y4 inch hea t
sink/sh ie ld with a sh ie ld
between the ba se a nd
collector .

DECEMBE R 196 5 7
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Fig . 3 . Solid-store 432 me excite r. The top section is the 6 me ter d rive r good for 20 wa tts outpu t. The
bottom is the dua l t rip ler using two va racto rs to ge t to 432 me . Heat sin ks a re: Q l, IERe TXBF~0 3 2 

025B; Q2. IE RC LP5A I B; Q3. see te xt ; Q4. IERC, TO 3-250·200 .

~" square brass reds. Four pieces of aluminum
fasten to these rods to form a complete chas
sis. The two varactor triplet stages are built
in a I ;.... x oJ" x 10" minibox; however, the en
ti re circuitry call be b uilt on a single larger
chassis. The two chassis construction I used
was to suit m y particula r req uirements in my
.ATV p roject. T he only things to be sure of
in construction is to have short leads and

proper shielding between stages. Power and
RF connections on bo th chassis are brought
out on miniature connectors which have their
mates on a master chassis in my project. T he
coax connectors on top of the un its shown here
are just for testing. H owever, the builder can
choose whatever method serves him best.

\ Vhen tuning up for the fi rst time, it is rec
ommended this be done sta~e bv stage and

Top view of t he 4 8 me
driver . T his unit will pro 
duce 16-20 watts depend 
inq on the ind ividual
transistors u sed .

8 7l MAGAZINE



Bottom view of th e varaeto r multiplie r sta ges of t h e so lid sto re 432 me t ra n smi tte r. O n th e right is t he
mu ltip li er from 4 8 me to 144 m e. Le ft of t he sh ie ld is t he m ultiplier from 144 me to 432 me .

disconnec ting power to the preceding stages.
All three am plifier stages are run Class C so
when drive is removed there is 110 current
1I0w; however, a stage tha t has d rive but has
its output out of resonance can be damaged.
T une up can be done much more safely with
a lower voltage and a regulated supply wi th
Iligh and low voltage ou tput is recommended.a
If the exciter is tuned lip at Iow voltage it will
have to be re-peaked when full voltage is ap
plied. This is because the junction capacity
varies wi th voltage hut all tuning will be quite
close beca use of the high C circuits used in
the outputs.

The two varactor triplets are of straightfor
ward design which have been described many
times before and we need not go into it again.
The same applies to tune up b ut it is recom
mended that the firs t stage be tuned by itself
before the second stage is connected . I have a
jumper made of two righ t angle BNC connec
tors for tune tip purposes. T his is normall y left
connected hut can he removed and a direc
tional watt meter inserted in the line for check
ing efficiency, etc.

Of course 432 me is not the high frequency
limit to the lise of varactors. Quite the reverse
is true in that varactors perform well and are
most p ract ical as the frequency goes up. The
exciter described here could be followed by
another varactor tripler (such as the Motorola
~IV-1 808 as an example) and give ahout 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 .

DECEMIER 1965

This manuscript is not submitted primarily
as u cons truction art icle but to show mainly
wha t call he done today with available semi
conductors. By available I mean that they
can be purchased from large industria l parts
houses (such as Newark Electronics) and are
not merely laboratory curiosities. T he 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
cond uctor 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?"

. .. W 9SEK

I. " A Hybrid 432 mc Exciter," 73 March, 1965, I'g. 38.
2. " A Regulated Solido-State Supply," 73, December, 1965.

Cuil Tahle

1.1 and L2 .. .. 4 T I J8}4" dia . T ap at J y.;: T from cold end.
}4" lung, slug. tuned. X

L3 .~ 4 yS T #1 87/1 6" dia. Tap at ~ T from col-
lector end . ~" long.

L4 4 ~ T N IB 7/1 6" dia. ~" long.
LS 4 yS T # 14 9/ 16" dia. ~.. tong.
L6 . IZ T # 16 Ji" dla. Tar at 3 T from cold end.

I" long.
1.7 ...... •. . .. 13 T #1 6 ~" dia. 13/ 16" lonl\".
1.8 4 T # 16 5/1 0" dia. 7/1 6" long.
1.9 4 T # 16 ~" dia . yS" long .
1.10 4 T # 16 Ji" dia . Tap at I T from cold end.

J;S" long.
Lli 4 T # 16 ti ff dia. Tap at 1 T from cold end.

J;S" 10nK.
Ll Z 4 T #1 6 -}i " dia. 0 " long,
L I3 3}-i T # 16 3/ 16" dia. W ' long.
Ll4 1 T #16~" dia. ti" long.
LI S..... . . . . • .3 T 116 3/16" dia. Tap at 1 T from cold end.

13/16" long.
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Augusto Lovisolo 11LOV
Malnate, Voresc , Ita ly

8058 Nuvistor Preamplifier

for 432 me

Aluminum was used for the external 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 partition on which the Nuvistor
socket is soldered as shown in detail C. Drill

cuuvertcrs ( -1-30 to 43·! me }. At llLOV. we
lise one ahead of a modified Centuneg con
verter with two stages of rf amplifi cation to
get up over the noise for the weak signaL~.

Since the plate circuit tunes continuously
from 410 to 440 me, it can also be used to
tune in some commercial radio links from 418
to 425 me.

The circuit is the usual simple grounded
grid amp lifier 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.

Constructionu

,-t-,"'"
====~==

u v

.,.

""
]

!l' ""
ca

;:J; "'
8+ (~V "'.t.X)

Fig . 1. Schema tic of the 8058 preamp for 432 me.

This preamplifier is built around the 80.~8

;\uvistor triode which is especially designed
for grounded grid rf amplification up to 1200
me. In practical tests, it outperformed the
(;AM4, 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 me bandwidth usually req uired for such

"Jl!> ' "

••

• •

'" ,.1.~~--~-----~~--_. ~ ".",
'$ ,

,
•

. "",,,' "•

lnstde of the 8058 Nuvistor preamp. C3, the plate tuning capacitor, is at extreme right. L1, the plcre
line, runs from the tube to C3. RFC2, the plote feed choke is near the center support and the output
link L2 is just above it.

10 n MAllAZlNI
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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 capacita nce. Then
turn it back till you hear an increase in noise
in the receiver. Xext ad just the ou tput link L2
for maximum noise. T une in a weak signa l
and run an insulated screw d river down the
plate line. You will find a point where the re
cep tion is unaffected by the screwd river. This
is the lowest rf p oint. D isconnect B+ from
the preamplifier an d solder RFC2 to this
point. You can improve the noise figure by
tryin g different values of plate voltage. My
p reamp works best with 70 volts.

. . . II LO\'

Operation

• ••

,

This top view of the preamp shows the ou tput receptacle at the left wi th the f ilament bypass over it . The
output jock and B+ feedthrough a re in the center and the tuning for C3 at the right .

it and solder the socket in place as shown.
"ext, solder the parti tion on the bod y of the
preamplifier. T he fin ger stock shown soldered
on the partition can be omit ted with no sac
rifice in performance.

The pla te line is connected to the Nuvistor
plate cap wi th a fuse clip and shalt 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 p lated copper tubing with a copper disk
soldered on one end. T he 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 capaci tor is made with two cop 
per d iscs. 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
d rawings.

Fig. 2. La yout of the trou gh line and deta ils of the ampli fie r. Drawings a re Y3 size.

DECEMBER 1965

4~" r ~

1%'--.,

•
10-1"~

", ' ---- -~~~~---- -- - - - /MM-Lw~-~~Cr~~- - -7 -t
I~" ~ · t + . .!- BEl'«)

t-
114' oG- I . ::$-

5' 0<' 1 " C!) Ii C3II . .
I-

_________"- ________ - - __ __ - _I J . _ - ______ _ _ _ _ j l- _

1!4"
....~ BE~O

____- ---- - - -f----- ____ __L ____ f- -'I - - -- - - - -
¥.o"
r 2"

•

6"
~/i

0"



VHF-UHF

Paul Franson WA 1CCH
Peterborough, N . H.

Dipmeter
50 to 600 mc with almost no 1V0rk or cost

Not too long ago, 1 decided to make a 432
me converter. There were very few require
ments in this design. First, it had to be unlike
anyone else's (a matter of pride. 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 atten tion span of a two yea r old
and my basement is full of almost finished and
unfinished (and some finished!) project s.
Fourthly, it should work, if possible.

So I did some looking. I happened to talk
to W lOOP, who said 2N3478's were good.
Then I was down at WlIlU 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 ] saw in
UHF Berichtc, a European VHF magazine. I
computed the sizes of the Jines, 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 T looked around. TheAHRL

Fig. 1. Bas ic g rounded e m itte r Colpitts osci lla tor.

12

Ilandbook 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
me! \V5AjG 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 KlCLL'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 crysta l oscilla
ators differ from tube ones in that they draw
most current at resonance. Load the tuned cir
cuit or detnne it and the stage draws less cur
rent (dips). The same goes for free running
oscillators. Measure the collector current and
you'll 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 20:3478 . NPN
transistor. The base bias is adjustable for vari
able sensitivity and the emitter current is mon
itored with a cheap 2 or 3 rna meter. The dip
is very deep and the circuit exhibits very
smooth tuning with 11 0 false dips. Here's how
it works:

Fig. I shows a standa rd grounded base Col
pitts oscillator. Feedback is Furnished by the
tap on C1 and C2. As y Oll go up in frequen cy,

7J ·MAGAZ INE
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Fig. 3 . La yout of the d ipme tet.
basing guide on the 2 N3478.

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 hoard 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 curren t. Touch the coil with your
fin ger. 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 rna), 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 rna.

Calibration requires a little more work. The
easiest way is to borrow or buy an absorption
wavemeter, such as the ones made by KICLL
(Hoisington Research). 01' QR~I your UHF
TV set. 01' use lecher lines, as described in the
RSGB Handbook or VH F Amateur's Hand
book or almost anywhere else.

A few notes: You might he able to use other
UHF transistors. I haven't tried, except with a
2N706. It worked grudgin gly up to 200 me
with a smaller emitter resistor (220 ohms) and
small (I 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 2:'\3478.

These dip meters are very smooth in opera
tion and well worth the small time and few
(limes req uired to build them. They operate as
easily as a IIF dip meter and are a uccessit v
for the UII F builder. They proved to me th<~t
th ose troug}l lines were ill the proper range
and they can help you play around with UIIF' .
It's a lot of fun. \Vhat arc you wntinn for?

. . . WA1 CCH
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Fig. 2 . Final c ircui t of the dip mete r.

F'OWER

C! becomes smaller and smaller until the dis
tributed and internal capacitances are suffi
cient for feedback.
~. And t.hat's what the finished dip meter is.

I-Ig. 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 ~able runs to the rf components. They
can be 10 ~nother small box or 011 a piece of
copper laminate board, as you wish. A plug-in
arrangement will get you up to 300 me, but a
separa.te rf head is necessary for higher Ire
quencI.es. Be sure to keep those leads short.

Notice that the transistor case-shield is not
grounded, but is connected to the emit ter 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 me; could go lower)
uses a 25 pf variable, a crystal socket and lots
of coils ranging from a short of # 16 tinned to
nb.out 20 turns. A larger capacitor wo uld per
mit you to use fewer coils to cover the range,
but would decrease your upper frequency a
bit.

.O.ne that c~vers 250 to 450 me uses a 15 pf
miniature vanable and the tank is a piece of
copper sheet I em (,'Ii. inch) by 10 em (4 in.)
bent mto a U. I don t know the thickness hut
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
?OO me. The capacitor is 8 pf, and the inductor
IS heavier copper, maybe 1 mm thick 1 em
wide and 7 em (2'1i. 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 mc 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

l - - -------- ----~,,,
fr,-
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Robert Corbett WIJJL
46 Prospect St .
Torr ington, Conn.

Transistorized

Field Strength Meter

Fig. I . Th2 W 1JJ L Transistorized Field St reng th
Meter . A pr.ated ci rcui t board is avai lab le for 50~
and a wired Loord for $2.50 from the Harris Com
pany, 56 E. f\~oin , Torrington , Conn .

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
awav?

?'-fow 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. C l serves
to isolate the antenna, and along with the
rfc makes a broadly tuned input circuit.

cr,"'.

r
~,

z.s ....

1.!lV ;+;,+

" I:'Dl 7:50 plP~34.Er:r - +
~ METER

C2, Dl, D2 and C3 form a voltage doubling
circuit that increases the sensitivity. and the
transistor Q 1 serves as a de 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 mao 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.

\ Vith the 2.5 mh choke shown the unit
works good up through the 50 me 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
snrv to use an rf choke in all cases as it pro
vides a complete circuit for the voltage
doubler. If you leave it out nothing works.

Although construction Illay he done by use
of tie points, 1 strongly recommend the lise 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. \Vhy not spend a
few minutes on it?

. . . Wl JJL

14 73 MAGAZINE



lS0-Watt, SO-10 Meter SSB Transceiver $360.00
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Introducing...
The HEATHKIT®8B·I00

• 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
• 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 Corrtrol " • Built-in 100 kc
crystal caibrator • Enclosed relays for quiet, trouble free oper
ation • Heath S8-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. 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 w ith RF
probe, a dummy load and a broadcast receiver

r------------------- -~rr=:[C~~~<b~~I,I·II:~ °
1
,

I FREE 1966 HEATHKIT CATALOG .'AT. COMPA.T, O';'~'2 IS ~I r See the wide array of Benton Harbor, Michigan 49023 I
I

HE~'(lf~ Heathkit Amateur Radio 0 Enclosed is $ ,plus shipping. I
Equ ipment ava.'lable at Please send model(s)

I ~r:;;~~~~u:v:~;~t~r~~r;~~ 0 Please send free 1966[-;;-.'::'''''h'''''''""C::,,::,::,0'',.- - - - - - - - - -- I
I need in " mob i l e " or Name I
I . " f ixed" stat ion gear wit h I

full descriptions and spec- Address _

I ...... .... i f icat lons ... Send for I
Free copy! City State liP::-_==L ~~~~~~~bje~~~~~~~~~~~



Ham Christmas Gifts

About this time each year, hams start trying
to figure out how to get hammy gifts instead of
the traditional tics, pajamas and socks they
usually end tip with . Unfor tunately, unl ess a
[nun is uuusuall v ruthless and buvs his own

• •

pre -sent s, he ends lip being happy with the
socks. This section of gifts p riced limier $ 1()
lIla y help )'0 11 a bit. Circle tile most interestillg
(lIIC 'S in red and leave this copy of 73 0PPII

co nspicuously for a month or so. Mnybe it will
do the trick.

These are some typicnl gifts that allY ham
worth his salt should enjoy. Prices generally
don 't include postage. If there's any question,
c-onsult a ca talog or the ad in 73 .

Heath Cantenna-$9.95

It's impolite, illegal and inefficient to tunc
lip and tryout transmitters on the air. You
should have a dummy load. One of the best
is the Heath Cantenna. It has a VS\VH of less
than 2 to 1 up to 400 me, 50 ohms impedance ,
and can handle a kilowa tt in ICAS. It's a ki t
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 Cnsh-Cruft Trik Stik is tlre universal
un tenua. T his one light weight low priced a ll
tennu can he mounted vertically or horizontall y
and the a rms telescope for d ifferent frequen
cies. It 's for CB (ha lf wave vertica l), business
band, TV, CD and emergency, police, fire and
other monitoring, S\VL'ing, F~I and hamming.
Extends to 188". From distributors. Cush
Cra ft, 6~1 Hayward St. , Manchester, N .H.
03103.

-
Gift Shop Tie Clasp-$3.50

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
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Ami-Tron Balun Kit-$5.00

The Ami-Tron toroid ba lun kit makes a
4 : I or 1:I balun for use between 80 and 6
mete rs. It's furnished wi th # 14 epoxy insulated
wire, a two inch powdered iron HF' co re ami
complete instructions. T he balun will handle
fu ll legal power. it's easy to wind, too. Takes
about two or th ree minutes. You can buv the
kit at radio distributors such as \\' HI.. . or direct
from Ami-Tron Associa tes, 120:33 Otsego
Street, North Hollywood. California.

•

This Quement S\VR bridge and field strength
meter will help you get the most out of your
nntennu (and transmitter) at minimum price .
It will take a full kilowatt and call remain
ill th e line all the t ime. It 's 52 ohm impedance,
of course. The instrument comes complete "it:l
instructions and schematic. Quement Elcc
tronies, 1000 South Basc-om . Sa n Jose , Cali
fornia.

Quement SWR Bridge-$9.95

Veroboard Kit-$5.95 The Rad io Handbook- $9.50

Any ham who b uilds will find this little kit
very usefu l. It's the easiest, most convenient
WilY to brcndbonrd circuits I've seen. In fact ,
1I0t only is it good for experimental work, hut
is perfect for finished projects as well. Each
Vcroboard is a p iece of bakelite punched with
a grid of holes and covered with strips of cop
per foil. A specia l tool Furnished wit h the kit
removes copper where you don 't want it, and
yOll end lip with a simp le-to-make printed cir
cuit. This kit also includes six associated Vcro
boards and comple te instructions. You can
order it direct from Vero Electronics, ·18 Allen
Blvd.• Farmingdale, N.Y.

Most h ams are familiar with thi s tremendous
handbook. It covers practically every phase of
radio theory in simp lified , easy-to-grasp form.
The Radio Handbook gives you the latest
design and construction data . Its complete,
basic informat ion will help you design and
build modem high-performance ham eq uip
mcn t from P O\\"(>I" supplies to UII F. Plans ill
the book include full deta ils, even tips 0 11

attractive styling. It 's a fat 816 pages of what
you need to know. You can b uy the Radio
Handbook at most distributors, from 73. or di
rect from Editors and Engineers. P.O. Box
68003, New Augusta, Indiana 46968.
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Knight LC,l CPO Kit-$7.95

Epsilon Code Records $9.95

One of the best wavs to lea rn code is the
svstern used in this a lbum. It 's based on mod
ern p sychological techniques and is said to
take you to 13 wpm in less than h.rl f the time
usually required. Epsilon Records. 20 (-) Front
Street , Florence , Colorado.

T here are p lenty of other gifts under $10
tha t any ham would like to receive. How about
a 24 hour clock, such as the a ttractive Master
crafters 2324 . O r an impressive Hy-Cam "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 sta rt
out right. A builder likes to keep records of
what he's heen doill g and an electronics tem
p late is helpful for nea t work. Mood y makes
a nice assortment of miniature tools, such as
a set of taps for 0·80 to 4-40 screws. D vrno
tapewriters are awfully usefu l and they seem
to he getting cheaper each week. A specialized
sr-t of tools for hams is radio tap a nd dips.
Nutdrivers are nice for those who don't have
them. And how about small parts cab inets?
\Vho doesn't need them? F inally, how about a
pound of Ersin .5 core, 60-40, 18 gauge solder'?
Most of these gifts are available from any large
wholesa ler or mail orde r distrib utor. Some mnv
be a hit off-beat, hil t all would he useful a nd
fun for a ham. :\lerr y Christmas. ' VA lC CH

And others-

Know someone \\'110\1 like to become a ham
hut hasn 't learned the code? :\Iayhe your wife
or children or a neighbor? This Knight-Kit
Code Practice Osci lla tor will help yOH help
them. It's a modern two-transistor o sci lla tor
with plent y of volume for group p ract ice, pl us
it jack for private listening with head phones.
The kit will just take a couple of hours to
build from th e complete ins truction manual.
It comes complete w ith key uud battery. Allied
Hadio, 100 N. W estern Avenue, Chicago, HI.
60680.

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 a nd neat and display
them to maximum advantage. Each one hold s
five certifica tes and a packa ge of three holders
is only $ 1. Tell are 8'3 pos tpaid from Tennes
see Pape r ami Box Co., P.O . Box 198 , Gal
latin , Tennessee 37066.

Tepabco Certificate Holders-$l

Radio Amateur's VHF Manual-$2.00

.. ... .

Any \ 'II F'er or prospective YHF'er should
have this excel lent handbook hy " 'IIIDQ. It
gives you a Lrid history of ham \ 'HF activity .
then goes into almost all of the nooks and
crannies of th e VHF and UHF world for a look
at theory and practical cons truction. As they
say in the ad, " It deserves a place on the hook
shel f of cverv amateur ..." A tremendous•
bargain at $2. It shou ld cost twice that . From
(,)ST ill Xcwtngtcn. COIIIl . 06111.
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new budget-priced walnut communications desk
groups equipment neatly, right in your living room

Y ou can operate your amateur
radio equipment right in your
living room with this inexpen 
s ive, " w i f e - a p p rov e d " com
munications desk from Design
Industries.

You'll like it s cus tom features
, , . functi onally tilted top surface
holds your equipment at just the
right operating angle .. . deep
cable trough keeps desk lop neat,
yet leaves connections accessible
. . . th ree drawers give you plenty
of storage room.

She'll like it s rich walnut fini sh
and mod ern furniture s tyling.

You 'll both like its low price.
Th e DIPLOMAT communica

tions desk accomodates Co llins,
R. L. Drake , Calaxy, Hallicraft
e r s , and most oth er mod ern
equipment.

DESIGN
INDUSTRIES, INC.
P.O. Box 19406
Dallas, Texas 75219
214/RI 7-4195

Functional trough keeps cable neat , allows easy access
to connections. Eq uipment mounts safely on tilted surface
at just the right operating angle.
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, and the name of the nearest distributor. ,, ,, ,, ,
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Building and
1/sing a q-meter
and impedance

bridge.

RF Measurements

Jim Kyle K5JKX
1236 N. E. 44th St.
Oklahoma City, Okla.

I

Fig. 1. Shemct!c of Q- mete r.

Any ham who huilds 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 q uite so many of us have
vtvm's for use at de and th e audio ran ge-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 th ose 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.

', -----....

IN34

TO . 1."

Anyhow, the two gadgets arc a Q-mcter
and a resistive impedance bridge. The Q-me
tel' 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 hit 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 vtvm. 'Ve assume that if
you're interested in rf measurements, you al
ready have both .

Interested? Let's see how they're built first,
then how to use them. We'll sta rt with the
lesser-known Q-meter.

The Q-meter, first described by Elbert Hob
berson \\'2FRQ, 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 th e coil in a parallel-resonant cir
cuit. By definition, the Q is equa l 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
arc 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
110 metal or other objects in its field. In the
original model, this was accomplished by plac
inl4 the test terminals 0 11 th e far end of Hf inch
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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 011
a semi-circle in 10 equal 18 degree segments.
and mark the lowest one with minimum value.
Add the figure you got in the divisiou to this
and make that the secoud 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 f' ,
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 coill 1I'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

Fig . 3 . Schematic of Im pedance Bridge.
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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, Ll, together with coax cable from Ll
to L2 in the Q-meter. These eliminate the
prohahility of direct coupling between the gdo
and the coil under test, so that any voltage
measured across the coil you're 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-tum, and fitted in
side the coil form for Ll. 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 vrvM
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 sh?rt
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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Fig. 4. Cutaway showing parts locat ion.
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if operation above 30 me 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 tum 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, don't 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
vtvm 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 mc. 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

'"
"0<

c l •.... ,

o YTYIIl

·..
SOUll t E

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

No harm to readings will result jf you
switch ranges on the vrVM between "Set"
and "Read" provided your V1'VM 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 vears.

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.

\Vhen 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 dc 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 vtvrn. Since in normal practice
the signal source will be a gdo through a
coupling loop, this requirement of a dc 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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ohms 011 the dial ( within the tolerance of the
resistor used ) . If no null can be achieved,
check for errors.

If you get a good null . increase guo fre
quency until yo u can no longer obtain a com
plete nul l. The frequency at which this occurs
should he somewhere above 60 me if built as
described, and somewhere above 30 me if
silver-mica capacitors are used. \Vherever 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 tme 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 he
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 01
course is an obvious use for the Q-meter-but
how about using it to find the optimum cou
piing 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 wiII vary over a wide range; for most
uses , you want a reading of 15 to 20. \Vhen
you get the proper Q value, make the cou
pling adjustment permanent. That's all there
is 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 rlt oround
GOO coil

plug to fit
bridge jock

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. Don't 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 hridge end of the line. Somewhere about
2/3 of a free-space half wave, you'll 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
he 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 me.
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 he dial/Iine 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 he solved to get
a true value of 1000 ohms. Had the null
occurred at 60. the true value would have
heen 1500.

. . . K5JKX

VIKING PRODUCTS

HEAVY SX1D QSO RECORDER IS BEST
ox AWARD FOR WALL. S IMPLY TURN
ING SPINNERS ALWAYS SHOWS EXACT
NUMBER COUNTRIES QSOED AND QSlED.
ALSO, EXPLAINS ox CHASING TO VISI ·
TORS AT A GLANCE. $2.50 PPD.

All HAMS UR CAl l AND NAME GOLD EM·
BOSSED ON HANDSOME PEN AND PENCIL SET. IDEAL
GIFT FOR THE CHIEF OP. SPECln RED . BLUE .
WHITE OR BLACK. REQUEST SPECIAL PRICE ON
QUANTITIES WITH DUPLICATE LmERING FOR
GROUP EVENTS. PRINT NAME AND CALL CLEARLY.
PEN OR PENCil ONLY $2.75 PPO. PAIR $4.50 PPD.
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Edgar Wagner G3BID
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International Licensing
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.

H began in April 1963, when an Interna
tional Rally was organised by the newest and
smallest section of th e Belgian National Radio
Association V.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
rall y was organised in September 1963 by the
headquarters of V.n .A. in Brussels in close co
operation with the Belgian Red Cross Society
to celebrate the Centenary of the Red Cross.

The insta llation in ON5ZE/M-G3B ID/M's Bentley.

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
we re 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 fi rst took place on the 29th and 30th
August in the Ardennes and was organised by
the Province of Luxembourg section of the
V.B.A. (This must not be confused with the
Grand Duchy of Luxernbourg-d.X, 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 V.B.A. and took place, of course, entirely
on Belgian territory.

The rally took place at Xisramont 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 th e 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 ra lly site was the Hotel Rochers
du Heron where those who wished to spend
the night ill a hotel could obtain accommoda
tion and, of course. meals and refreshments
were available at all times.

For those who prefer to camp or brlng 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-opera tion exis ted
throughout between the Hadio Socicty U.B.A.
and the Belgian Hed Cross who greatly con
tributed to making the event so successful.

A large tent had also been provided as a
meeting place in the even t of bad weather. But
the weather remained perfect 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 ra lly
was due to begin at approximately 13.30 local
time on 3.5 me and 144 me.

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

The rally organisers had laid 011 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
Hadio 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 ra lly 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 rall y sign had
to contact their control sta tion 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 p ro
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 A~I 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.

eq uipment in shop windows of the town of
llastogne.

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
era lly 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 enjoyable: 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. Gennany and Britain.

We would like more of these rallies which
do not overstrain one's capabilities and, there
fore, resul t 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
unsati sfactory.

The countryside around Bruges is quite dif
ferent from that in the Ardennes and is gen
erally Hat 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 Brugcs 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 competi tors 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 QHM 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. 1t 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 Hally enables the
organisers to show their visitors all sorts of

View of roily site with cars returning after the
contest.
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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:

We 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 Brugcs 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 B{'lgium. I worked all con
tinents from the Mobile Station and about 40
countries, including-JAl: KH6: UA9: 9M2:
9K2: VK2 : ZS4: UL7 : U05: plenty of
W 's and VE's including a VE7 as well as a
large number of European stations, of course.

The pleasures of opera ting 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
rnemones.

For the rally in the Ardennes I chose to stay
at La Hoche 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 Hally at Verviers,
including its organiser-ON4PL; that great
German mobile operator-DLIKN: that French
mobile enthusiast-F8TH, who had succeeded
this time in bringing the Secretary of the
French Club, HEF,-F90E with him.

Several Americans in France or Germany
turned up at the Ardennes Hally, including
-K3JOH,IDL4I4: W0AJW/F7EN: KIECT/
DUHU. . • . G3BID
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NEW *-from GONSET
• Two new power amplifiers-model 903A for 2·

meter, m odel 91 3A for a-meter

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

• Gonset Sidewinder s-mete r SSB-A M·CW T rans
c eiver w ith all th e featu res o f the a-meter .

-reres coverage of t he entire 2 meter band in
four. one megacycle segments. operation on
5SB. AM, or CW, and all packaged in a sharp little
chassis only 9 " wide,S" high and 7K," deep.

The Gonset Sidewinder 2 meter transceiver is so
compact that it's ideal for mobile as well as fixed
stat ion application . Separate 117 VAC and 12 V
DC solid state power supplies snap on to the rear
of chassis, or m ay be remotely pos itioned to sim 
plify installa tion.

And look at some of t he features Gonset builds
in to provide top performance: complete push
to-talk operat ion, full 20 watts P.E.P. input. c rys
tal la t tie fi ltering, vernier tun ing, t ransistors at
prima ry stages , stabi lized VFO and high-sensi tivi ty
reception.

Frequency Range
Mod es of Operat ion
Ca rri er Su pp ression

Se nsi t ivi ty

Selectivity
Ou t pu t imped ance
Audio Output
Anten na Input

Impedance

143.975 to 148.025 MC
AM, SSB, CW
50 db
0.5~v f or 10 db S+ N

N
3. 1 KC cryst a l bandpa ss f ilter
50 ohms
2.5 watt s into 3.2 ohm s
50 o hms unbalanced

~GONSET,~NC.
A Subsidiary Of lJ.VW Ung Allee. Inc.

1515 South M an c hes t er A venue , Anaheim, California

Com ple te desc r ip t ions and speci f ications on
all Go nset equipment is yours for the asking.
Write to Dept . 73 ·7. &1 1965 GO NSET. I NC.

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

A New Two Meter Hetrodyne Exciter
Use a suppressor balanced mixer

to get on two

\Vhile SSB is becoming widely accep ted 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 stab ility is one of the grea test factors keep
ing HF SSB men fro m enjoying SSB on VHF
in spite of its many advanta ges.

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. Hut the method of chang
ing SSB frequencies is heterodyning. This
additive p rocess keeps the drift down to rea
souable levels. High quality overtone crystals
for this process are now available at low
prices. In fact, you can often borrow a little
oscilla tor injection from your receiving con
verter.

Frequency generators and mixers

\Vhen used as frequency converters, modu
lators are more commonly called mixers. A
broad classification of mixers is into balan ced
and unbalanced types. These can be fur ther

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 effi-

•crency.
Grounded screen: low screen current and

good quality but low efficiency.
One fonn 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 curren t 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

""

Fig . 1. Typical quarter wave tuned ci rcui t . The
quarter wa ve line ca n be rol led up a s in the be l
a nced ta nks in th is t ransverter.

Standa rd ce nte r tapped coil on the left. The folded
tuned (qua rte r wove ) line is on the right. Nate how
the pitch reverses at the center and how coupling
is achieved. L7, L12 and LI3 a re made in thi s
manner .
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Briefly now, an explanation of the opera tion
of this unit . VI , the 6AB4 (or half a J2AT7) is
a standard third overtone oscillator at 41 me.
The 5 1 k grid resistor wa s chosen for good
output with best stability and a minimum of
crystal current. V2A, the triode section of the
6AUSA, triples the 41 me output of the oscilla
tor to 123 me. V2B, th e pentode section, oper
ates as a class C amplifier and supplies ample
drive for the mixer. This ampli fier also pro
vides isolation from the oscillator string and
furni shes an extra tuned circuit for cleaner
drive.

Crid number I of V3, the 613U8 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, LoS, C4 network
into the suppressor grids. The 144 mc sum
signal is selected by the push-pull plate tank
L7, C5 and coupled to the grid of the class A
6AK5 driver, \'4. th rough the two LB'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 y Oll feed to the
suppressors of the mixer.

With 225 volts on the plates, the output
of the fin al is sufficient to drive a pair of
4CX300A's to full input. The quality of the

has a negative bias on it the modulator need
supply only voltage in most cases. Plate effi
cien cy 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 me mixer,

I came across a very attractive circuit using
the 6Il US.' This tube is designed for combined
sync separa tor-clipper and ACe in television
receivers. Nevertheless, it does an excellent job
as a balanced mixer for ham applications. TIle
basmg leaves a lot to he desired, but the layout
I used provided excellent results with no cross
socket shield ing. The 7360 could possibly be
used in this circuit since its maximum operat
ing frequency is above 100 me. The major
advantage of th e 6BU8 over the 7360 is its
relative tolerance to magnetic fields. The 6UU8
can't he mounted on th e filter choke in your
power supply, hut it does not need th e exten
stve shielding required by the 7360. Inciden
tall y, th e 6HSS is very similar to the 6BUS.

Circuit details
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Fig. 3 . Ha lf size dri lling templa te for the 144 me t ronsverte r. Small c ircles on ly locate mount ing ce nters.
The dashed lines indica ted sh ie ld ing . The unit wa s built on a 7 x 9 inch aluminum plate which was
bolted to a 7 x 9 x 2 chassis.

Top view of the exci ter .
Counter-clockwise start
ing at the top left ore
crystal , Vl, V2, V3, Jl ,
V5, ) 2 , V4 and the power
plug .
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Bottom view of the exci te r . W ir ing is not too neat but i t is in keep ing with good VHF practice a nd g ives
a good idea o f the parts placement. Top left hand sec tion is the 6AB4 41 me oscilla tor, middle top is
the 123 me ou tpu t of the 6AU8A trip ler. Top right is the ou tput from the 123 me amplifier, which
feeds in to the 68Ua m ixer be low. Output of thi s mi xer goes to the 144 me input of the 6AKS amplifier
on the middle left. The plate circuit of this 6AK5 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 BNe.

DECEMBER 1965 11



Tablc 1 Voltage Chart

Tuh c V/ V2 V3 V4 V5
Pill 611 8 4 6AU8A 6BU!I 6A I\5 6360
1 + 1l5 0 0 0 - 21
2 0 -0. 15 + 165 +1.25 0
•• 6.3 vac +220 + 225 6.3 vac - 21, 0 0 0 0 0
S 0 6.3 vac 6..1 vac + 160 0• -3 0 0 + 100 +215
7 0 - 1.15 -. + 1.25 + 195
8 +135 +225 +225
9 + 190 0 6.3 vac

output signal is as free of distortion as the
JIT-32 that drives it . Incidentall y, quali ty will
he degra ded if you feed over }:! watt into the
mixer. You'll need to retune the circuits if vuu
travel over 400 kc.

Power supply
I am lIsing an e lectronically regulated sup

pl y for B+ . T his is recommended as it assure's
a conxtaut voltage 01 1 the osci llator for stabilit y
and constant voltage on the stages in linear
operation.

Adjustment
YOII 'II need a 20,000 ohms per volt multi

meter and relative power meter or swr hridge
for initial tune up. A grid dip meter is a great
help in pruning coils and setting tuned circui ts
to frequen cy.

With B+ only on the oscillator (check this
voltage) and the slug as deep into the oscillator
coil L I as it will go, slowly screw the slug
out 1III til th e 6A B4 starts to oscilla te , as ('vi
deu ced by b ias developed at pill » of \'2. Set
the slug in this position. Turn the plate voltage
off and then reapply it to be sure that the
oscilla tor takes off again. If it does not start lip
again try a different sett ing 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 COll4

nect power to the triplet 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 a ll p ins on VI 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 I & 3 of V5). Apply power and check the
rest of the tube pins for voltage against the
char t. If less than one volt or more than three
volts appear on pins 2 & 7 of the 6AK5 (these
voltages must be positive) turn off the power

31

and determine the cause. Check for pla te volt
age first. If it is present, check to see if the
cathode resistor or bvpass capacitor is defec
tive. if so, replace the faulty component and
try again.

When bias is present on the cathode of the
6AK5, apply about 100 milliwatts of 21 me
drive to the suppressor grids of the mixer and.
using the power indicator, tune C4 through C~)

for maximum 14·1 me output. Remove the 2 1
me signal and IlP sure that the output goes to
zero. All 144 me tuned circuits should hit 1·1·1
at about half capacitance if they have bccu
properly cons tructed . With the exception of
LSA C6 all 144 me circuits should 1I0t tunc,
lower than 13:3 me. If output remains a fter 2 1
IIIC drive has been removed, get out the CDO
an d find out why. If good sh ield ing practice
has been observed then' should Iw no trouble
with sp urious osctllntiou .

Wheu a ll appears to he ill proper order.
reapply the 21 me drive at about 100 row. If
grid voltage on the 6BU8 is near that listed in
Table 1. the local oscillator chain may he
retuned for maximum output at this time
using the power meter for reference. thts step
may not he necessary. Slowly increase the 2 1
mc signal until the output peaks. Note the
setting of the drive contro l or load ing at this
point and, when on the ai r, operate with a
little less 2 ] me power than this. If the 21 me
drive is at a higher level than this the unit w ill
overmodulate, distort, an d the out put will
drop. A good idea is to construct a ll ut tenuator
to drop the full output of the genera tor to that
level required by the heterodyne unit.v

~ Iy grateful thanks to Bill Ashby ( K2T K:\)
and Paul Todd ('V2U ~ 1) for assistance and en
couragement 011 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 .

.. . \VA2JA~[

I. Heterodyne Exciter with 68 U8 Twin Pentode Balanced
:\lixer G.E. Ham .VC".tJs Sideband Handbeok , First Edition , p.
11 -36. 2. W9ERU, " :\. Step-T ype RF Attenuator." QST.
December 1959. p . 20.

Coil Table
TurllS Diameter Wirc Form Lcngth

U 8 ti 22 en. iron slug close wound
L2 3 ~ 16 tin . air wound ~

L3 4 ~ 16 tin. air wound 7'i
L4 14 CT 7'i 20 tin. air wound '?i
LS 2 Insulated hookup wire at center of U .
L6 There is no L6 Folded line. See photo. YJ
L7 4 51 51 16 tin .
18 1 Insulated link at center of L7.
18:\. 3 * 16 tin. ai r wound ~

L9 4 ~ 16 t in. air wound 7'i
LlO 1 Insulated link at cold end of L9.
Ll1 Same as L8.
LI 2 5 ti 16 ti n. Same as L7.
L13 7 Sa me asU2.
L14 Same as Ll1.
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SliII Ihe only solulion
for limited space anlennas

The CD 40-75 is a NEW.TRONICS original engi

neered for limited space antenna installations. Band
sWitching and tuning performed by three motors. Maintains

a flat SWR over Ihe entire 40 and 75 meter bands. Control
unit permits you to stop one tuning motor while ru nning the

other to lengthen or shorten one side. This gives you effective

control over the electrical center of the antenna to offset
distorted antenna environment. Rugged aluminum cast.

iogs contribute to over all s trength. Control
unit located in your shack.

CD-40·75 ••• $129.50

WATCH FOR THE HIGH POWER HUSTLER

"The home of originals"

/
3455 Vega Avenue

NEW·TRON'CS Corp. Cleveland,Ohio44113

DECEMBER 1965 33



Ronald Voce luke W9SEK
Buckhorn Ranch Trailer Park
Lot 8-39
Des Plaines, Illinois

A Regulated Solid-State Supply
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solid state UHF exciter. My first thoughts were
on how best to power the unit. Since the total
power consnmption 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. \Vhat fi
nally evolved was a 12/24 volt supply capable
of delivering 3 amps at 24 volts and III 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

1

•

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-stote power supply. Fig. 1. Schematic of the supply.

34 7) MAGAZINE



-~• •

AMOBILE
ANTENNA
FOR EVERY
INSTALLATION

~o PRO~O MARK

The most versatile, comp lete
line of mobi le 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 IO
meters. Also, the HWD line of
portable or fi xed station short
dipoles for 40 through 10
meters, 8 to 16 feet long,
rated I KW. CY-3147, CYS-2144
f ixed and mobi le 2 meter ga in
verticals.

Side view of the regulated power supply.

. .. W9SEK

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" x 3~~" x I J~n 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, 1 refer them to Mo
torola Application Bulletin No. AN-I03 from
which 1 received my data.

Bottom view of the supply.
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NEW

UNIVERSAL ANTENNA for

• TELEVISION-FM RECEPTION

1

• BUSINESS RADIO
(LOW AND HIGH BAND)

• CITIZENS BAND

• CIVIL DEFENSE

• EXPERIMENTER

MOUNTS ANYWHERE

FOR VERTICAL

OR HORIZONTAL

POLARIZATION

• AMATEUR

• MONITOR

• AIRCRAFT

• SWL

45
•

Buy Your TRIK-STIK Through Your Local Dealer
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Cush Craft coaxial stacking kits are available for
all of our beams listed. T hey are com plete 
ready t o use. Amateur net price $ ~ . 95 .

-

PLACES

See yo ur distributor or write for our f ree catalog of
U H F beams, Col1near arra ys. Squalcs, MOl1obeams,
Big W heels , and the Bli tz Bug Coaxial lightning
arrester .

GOTO

$8~ .50

72.50
6·1.50
52.50

44 element
28 element
H element
H clement

WANTS

2 mete r
2 meter

1 % meter
% meter

WHO

usb
< -

AI H -llQ
AI H ·7Q
A220-11Q
A .a 30·11Q

Cu ah Craft Ql1ad array s are complete pac k
age systems of f ou r matched beams with
s tack ing f rames. hardwa re , and ph as ing ttnes
for dhect 52 ohm feed .

HAMTHEFOR
T he standard of comparison In amateur VHF/UHF com
munications. Cush Cra.ft beams combine al l out perform
ance with optimum size for ease of assembly and mounting
at your site. T hese beams can be monnted verncenv.
horizontally , in pa irs , q uads , or v irtually any combination
_ allowing you to dl!Blgn the antenna. system t hat meets
YOll r exact req uiremen ts .

C~~ft

AH 4-11 2 meter 11 element $1 3.95
A IB-7 2 mete r 7 ele ment 10.95
A2 20 ·11 1 h meter 11 element 11.95
A4 30·1l '/.. mete r 11 element 9.75
AIH-20T 2 meter Mul ti polarized 29,50
A 5 0-ZP 6 meter Por table lO .D5
A26-ZP 6 & 2 meter P ortable 15.9&
A50·3 6 meter 3 element H .95
A5 11-5 6 meter 5 element 21.50
A50-6 6 meter 6 element 32.50
A50-10 6 meter 10 element 49 .50
A26-9 6 & 2 meter 10 element 27.50

-
w
W



Transistor Twenty
Robert Scott
58 W. 78 Ploce
Los Angeles, Calif.

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 stages followed by the
mixer. In a separate compartment is the oscil
la tor which is tuned by the main tuning dial.
The whole thing is powered by a self con
tained 9 volt transistor battery. Current drain
is about 3 rna.

The nice thing is that no major operation
011 your car radio is necessary to use this con
verter. Just plug in the antenna and output
cables and turn the switches and you're in
business.

Good design practice would he to tap down
Oil the coils for proper impedance ma tch ing,
but these miniature coils are hard to tap, so
I used them without taps. It works nne and the
loading helps flatten the passband. Class cou
pling and tuning capacitors were used because
of their small size, but either ceramic or mica
would work fine.

- - - - -- OPOT SLID E SWITCH - - - -

, •.~ 00' 4.1~ 100 1(

- ~ pl' . ~ ~., ,!o'" >-
>-~,

"
• r- ;+;

" I ,, ;+;
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Yf-IOO Pt2N214 2"1214 - l\WOpf 2"1274

r l20 pl

h h\ 'm
4 .1~

±""
4 .11(
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~,

r l-, reo r 00 , I-,
, h 1
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1.l ECTOl'l 2~ l 6, "j)I391( ,-"
2.11( .Lr

.1"rh
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SHIRO [GI'IQl.H)}

2N274
BOTTOM VIE"'"

Fig. 1. The transistorized tunable twenty meter
converter.
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Interior view o f the con ve rte r.

The transistors are mounted in fuse clips
which are riveted or soldered to the chassis so
they won't bounce around-and off. Small ter
minal boards were used to mount most of the
components. Layout was made with the ideal
of using a National ~[CN dial and the panel
had to be large enough to mount it. You could
make the converte r much smaller, however.
The variable was a surplus one, but any small
to pf one should do.

Alignment is not difficult, but a grid dip
meter, signal generator and VTV,M are neces
sary. First dip all coils to the p roper frequen
cies with power on, then see that the oscillator
is operating and tune it to frequency using
the GDO as a detector. Connect the converter
to the receiver to be used and feed a small
signal to the antenna input. Use 14.25 me and
tune the receiver to somewhere between 1400
and 1600 kc where there is no signal. Now
tune the oscillator coil until some signal is
noticed and peak the antenna and RF coils for
maximum AVC voltage on the receiver.

As for performance of the converte r, I tested
it with a HQ-160 receiver. A signal was fed
iuto the input from a Hewlett Packard 60BD
signal generator. It took a 2 uv signal for S9.
S6 was 0.2 uv. All in all, this seems to be a
hot litt le converter and is ready and willing to
go to work almost any place. Y OH could put it
0 11 other bands for a little fun . For higher
frequencies, you should use a more modem
transistor.

. . . Scott

Coils

J.I ... 3 turns #32 on cold end or 1.2.
t.e. 1.3. 1..1 . •• Miller 4 306.
1..5 :\lilll"r 4.'30 .'3.
1..6 .'3 turns # 32 in Cf' IJ Il;'r of LS.
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is by far the most serious and annoy
ing problem facing amateur radio to
day .• • and we're sure you already
know about that!

CLF-401
and

SLF-401
are by far the sharpest and most ef
fective filters on the amateur radIO
market today • • . but we're not sure
you already know about them.

W ith 6 to 60 db cut-off skirts literally
FIVE times shorpe r than the very BEST
amateur purpose crystal or mechonicol
fi lters a vailable todoy, the CLF-401 ond
SLF-401 oudio filter systems have set new
indust riol standords for selectivity per
formance . The 200 cycle wide CLF-401
unit is designed specificolly for CW ap
plications, while the 1500 cycle wide SLF
401 unit is designed mainly for the SSB
mode. Each filter has provisions for direct
connect ion in the speaker or heodphone
line of any receiver or transceiver, and of.
fe rs less thon 3 db total insertion loss. An
" In-Out" swi tch is provided on the front
panel of the 2 Y2 " x3 Y2 " x7" black ham 
mer-tone cabi net.

GUARANTEE : With in ten days after the
purchase of any Selectronix
product, you may return it
via parcel post and receive
full refund of the purchase

•prrce.

CLF·401 $39.50

SLF-401 $39.50
Add $2.00 for postage an d hand ling .

Write for more information or order direct.

SELECTRONIX COMPANY

19S1 Selby Avenue, Los Angeles, California
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Howard S. Pyle,
3434-741h Ave., S. E.,
Mercer Island, Wash.

Framing your Awards

Most of the ham stations which 1 have
visited over many years, both those of the
'old timer' as well as the embryo ham, are
proud to display the awards they have won
in ham radio and which are generally in the
form of a 'certificate' resembling a bond but,
unfortunately, uri-negotiable, of course . . .
hi! It has always seemed somewhat of a shame
to me to see such awards thumb-tacked or
taped to the shack wall. Most of these have
been earned by hard work and buckets of
sweat; why desecrate them through slip-shod
mounting and display?

Certainly, it will cost a bit more than
'peanuts' if you have each one commercially
fram cd but you don't have to do it that way.
your local novelty or dime store no doubt has
many framed photos of movie stars, land
scapes etc., for sale at very nominal prices.
I've purchased many for from 35c to 75c
each . This includes not only a machine cut,
perfectly mitered frame but the glass and
backing as well. Mostly available are the nar
row, dull black finished frames; these are
ideal for certificate mounting; they make a
dignified appearance on the shack walls. It's
the certificate you want to display, not the
Frame!

All you need do is to remove "Marilyn
Monroe' or a scenic view of a mountain
range, ocean or desert, insert your award cer
tificate and you've got it made. You may
have to trim your certificate a bit on the
edges but in every case I've seen, ample room
is available for such 'cropping.' Most award
certificates are on either 8" x 10" or 811" x l I"
paper stock; the majority of frames which 1
have encountered in the variety stores, ac
commodate this size nicely. If the certificate
is smaller than the frame area, secure it first
to a 'mat-board' backing before mounting in
the frame. Mat-board is generally available
at variety stores also and is simply a heavy
cardboard, available in a variety of colors
although a huff seems to be most in demand.
Generally such mat-board has a 'pebbled' sur-
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face on one side; this makes a pleasing con
trast between the certificate and the edge of
the frame.

Mounting the completed frame assembly
on your shack wall is no problem. If your
shack occupies a bedroom or a similar area
in the home, you can hang it in the conven
tional manner using picture wire and a small
brad, phonograph needle or 'push-pin.'! Any
of these wiII leave only a tiny hole in the wall
surface, easily patched if you have to move,
with a spot of chewing gum or window glazers
putty; neither will ever be noticed.

One objection to the above type of mount
ing is that the frame will no doubt, occasion
ally become askew and need a bit of levelling
by eye. If you can get away with two tiny
holes in the wall, a more satisfactory method
as used by the writer will eliminate this oc
casional annoyance. Tiny screw-eyes which
are available at practically all hardware, vari
ety and novelty stores, can usually be had
for about IOc a card; cards ordinarily con
tain ten or twelve of these miniature screw
eyes; enough to mount five or six frames.

Screw one of these little eyes in the center
of each of the vertical members of the frame.
lie careful here to make a 'pilot hole' with a
small brad or similar so that the screw eve
won't split the frame member. Using tiny
(#4 or #2 ) round head blued steel wood
screws about ';" long, passed through the
holes in the screw eyes, will permit mounting
to any solid surface, such as a wood wall. If
it is a plastered wall, you may need longer
screws; you'll have to determine that to suit
your condition.

This is but one suggestion for making your
station neat and presentable to visitors at all
times; take a good look at many items of
station accessories; you'll find many ways in
which they can be cleaned up with little ef
fort. Any efforts you make in this connection
can only reflect in respectful admiration from
your station visitors, be they ham or layman;
it's worth thinking about isn't it?
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MS-4
Matching Speaker

T-4X
Transmitter

along with all the
Drake Ham Gear

that will fit
under your

Christmas Tree!

May
the joys of
this season

be yours

T-4
"Reciter"

Best Wishes
from all the Radio Amateurs at

R. L. DRAKE COMPANY
MIAMISBURG, OHIO , 45342

RV-4
Remote VFO

R-4A
Receiver

TR-4
SSB Transceiver
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Alex Lobounskv WA2MT B
w ovcowt Ave nue
Bayville, N.Y.

The Lazy Man's Phone C Q'er

message (at the end of the message ) is re
quired without shutting off the power to the
same tape recorder and without the annoyance
of operating the stop control on the tape deck.
The reason is self-evident in that the radio
amateur desires full freedom of action at the
end of a CQ for his tuning in on his amateur
receiver for possible calls in response to his
CQ.

Fig. 1 illustrates such an automatic device.
The audio output of the tape recorder's play
back preamplifier is fed into the audio input 01
the amateur's transmitter and into the jack de
noted as Audio Input in Fig. 1. The diode, a
I N34, rectifies this audio signal and feeds
it into the 1 megohm potentiometer, Ri , and
Cl network. This network achieves a maximum
time constant of one second. This is an ample
delay period to prevent accidental tripping of
the circuit's relay, Kl, during pauses between
each word in the pre-recorded message. HI
should be adjusted to meet the specific voice
characteristics of the radio operator involved.
In tum, this aforesaid network inserts a pul
sating direct current across the base resistor,
a Hve-thousand ohm resistor. This presents a
rather high input impedance to match the
output impedance of most tape recorders' play
back preamplifiers for maximum energy trans
fer. A 2:"104 relay amplifier actuates the cir
cuit's relay, Kl . Any energy losses incurred in
the RI and CI network are compensated for
by the added sensitivity given to this 2NI04
relay amplifier. The terminals designated as
tape control are connected in series with the
current line supplying energy to the play-stop
relay in the tape deck. This will be elaborated
upon further. S2 must be closed in order to
start playing the pre-recorded message (of
course, in conjunction with the play switch on
the tape deck). Once the message has been
started, S2 must be opened in order for the

s,

2NI04IN34

I. Robert R. Skutt. "Lazy Man's CQ'er." QST. October 1961.

It is obvious to the vast majority of radio
amateurs that the installation and use of noth
ing more than a standard tape recorder for the
purposes of calling CQ over the amateur bands
is simple and effective, not a novelty. How
ever, uniqueness in such a system can only
be achieved when provision for automatic
message-shutoff is added to a standard tape
recording system for the ham shack.

Before advancing to the description of such
an automatic feature for amateur radio, a brief
analysis of the present scene concerning
amateur equipment for pre-recorded CQs is
in order. A device for pre-recording CQs for
code (Al ar A2) purposes and for its eventual
playback over the amateur radio station is
shown in Skutt's article in QST.' It consisted
of a modified record player which revolved a
punched disc; in turn, this punched disc ac
tuated a photo-electric cell for the production
of the dits and the dahs for calling a CQ by
way of a code transmitter. The novel feature
of this device was the ability for turning the
record player off by cutting the current to
its motor without disturbing the flow of cur
rent to the other electrical circuits associated
with it. On the other hand, if one were to use
any tape recorder. the turning off of the mes
sage without the turning off of its electrical
amplifiers (and preamplifiers) could only be
accomplished manually on the tape deck it
self. A system for automatic shutoff of the

.2 73 MAGAZINE



device in Fig. 1 to operate in accord with its
automatic features, because at the end of the
message the relay, KI , will open and the tape
will automatically be stopped while the mo
tors and electronic circuitry of the tape re
corder are still operating.

The electronic and mechanical assembly of
Fig. I was huilt upon a Sin. by 4in. by 4in.
"minibox." Since a standard minibox was not
available to this author at the time, the abo·ve
mentioned box was constructed using standard
sheet-metal techniques. RI, So, the Audio In
put jack, and the Tape Control jacks were
mounted on its front face. 51 and BTl were
mounted directl y in the back of this box. All
circuitry was kept as close to the components
in the front as possible, using standard solder
strips for this purpose.

It was mentioned before that the connec
tions from the Tape Control terminals would
be discussed further for more clarity in this
regard. This author uses a Concertone type
61 recorder in whi ch two separate supply and
takeup motors are used in addition to a sep
arate drive, capstan motor leaving a total of
three motors. All of its functions are oper
ated by several pushbuttons (five, to be exact )
in conjunction with relays and solenoids. Fur-

o

thermcre, the mechanical stopping-arm which
electrically stops the play operating position
without affecting the capstan motor and elec
tronics at the end of one reel of tape, actuates
just one micro-switch, which is connected to
the tape deck electronics via two wires. (This
switch, in other words, is a spst switch.) There
fore, in order to stop the reeling-in of tape in
the play position without turning off the mo
tors or electrical circuits, one must just break
one connection of one of these two aforemen
tioned wires. And that's where the connections
from the Tape Control terminal are made in
series with this above mentioned micro-switch.

The benefits from such a system arc numer
ous. To explain several would be in order. Hav
ing mentioned its use as an automatic CQ-er,
one may note that it may also be used as a
source of automatic test signals for realizing
the full capabilities of an amateur radio trans
mitter. Tum on your transmitter and tum on
your voice via this system I You are now set
up for Bel and TV! testing in your home.
Of course, at the end of such a test period
(preferably ten minutes) , this unit may be
connected so as to turn off not only the reel
ing of the tape on the tape deck, but also the
amateur transmitter. How automatic will arna
leur radio become?

•.. WA2MTB
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THREE BANDS
200 WATTS

-

FOR THE HWI2. 22 or 32 TRANSCEIVER

with 0 new idea from DYNALAB • • •

-with DYNALA B'S Sen sat iona l Ne w Th ree 

Ba nd Conversion Kit fo r t he HW12, 22, o r 32
T ran sc e ive rs .

A few hou rs of construct ion and c olor coded

wiri ng res ult in a thre e -band unit fo r the " HW"
t ra nsceiver. A t u rn of the bandswitch produc es

t he sa me ci rcu it ry of all thre e transceivers.

Here are the results:

• Cove rag c:
14.2-14.35, 7.2-7.35, 3.85-4.0 Mc. (Full 75
me ter coverage wi th TH W1 2)

• Opera t ion:
LSB on 75 and 40
USB on 20

• Power Input :
200 watts PEP

• Ca libration :
2 Kc on original dial

• Stability :
200 cps otter 20 min. warm -up under normal
ambient conditions

• All other specifica tions remain the some

FEATURES AN D HIGHLIGHTS

* Well laid out assembly modeled after the
famous Heath manual* 90-day porn guaranteed and replacement
wa rranty

* Free technical a ssistance and factory repair
service at minimal charge

* Highest quality components throughout

Price 549.95 ppd USA pro per

ELSEWHERE, ADD $1.50 FOR SHIPPING
HW12 owners order kit model THW12
HW22 owners order kit mode l THW22
HW3 2 owners order kit mode l THW32

For further information see " Recent Equip
ment" on pa ge 54 of October QST, or write :

DYNALAB COMPANY
215-28 Spencer Ave., Queens Village, N.Y. 11427
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IT'S A CLASSIC!
With the 2-K LINEAR AMPLIFIER beauty is obviously more than skin deep. The
t rue funct ional beauty of the RF module is evident when removed from it's cabinet.
Designed to be the Rolls -Royce of l inear amplifiers, the enthusiastic response to
the 2·K proves again that the amateur wants the finest. And make no mistake,
it is the f inest. You cannot buy a better linear.

The 2· K is loaded with engineering plus values which guarantee the highest quality
possible at any price.
• Pi -l output circuit resonant input filler choke and 5000
• Cathode-Pi input volt oil-filter condenser
• Double rugged band change switch • Two superbly linear 3·400 Z zero bias triodes
• Step-start relay system • High efficiency silver plated tank coil
• Ultra heavy duty power supply with • All aluminum cabinet

The 2·K is rugged, reliable and "rarin' to go." Ten years from now you'll be
saying what we tell you today .. . "The 2·K is a Classic!"

The 2-K console or desk model $675.00 RF unit only $425.00

!

CAll DIRECT • . . USE AREA CODE

Butler I, Missouri 816 679·3127
11240 W.Olympic, Los Angeles, Calif. 213 477·6701
931 N. Euclid, Anaheim, Calif. 714 772·9200
431 E. Green St., Pasadena, Calif. 213 684·0861
6116 N. 27th Ave., Phoenix, Ariz. 602 AM 4·3895
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"W orld s Largest Distributors of Short Wove Receivers"
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A WINNING PAIR .. .

the Swan Mark I the Swan 350
LINEAR Al\IPLIFIER TRANSCEIVER

Answering the need for a good quality linear in th e medium
price f ield , Swan has developed the Mark I. 2000 watts PEP
input, two 3-400l Triodes and the usual Swa n rel iabil ity
make the Mark I a perfect partner for the Swan 350.

the Mark I $425 Less lubes
...,.,.:;68::. Pair 3·400Z Triodes

$ 4 9 3 Including tubes

the Swan 350 $395
Model II l ·XC Power Supply $85

HENRY RADIO and SWAN. two leaders in the f ield , are dedi 
cated to design ing, producing and distribut ing the finest
equipment available. For 38 years the Henry family has been

•
involved in using and sell ing shortwave apparatus. For
personal attention to your communications needs or prob 
lem s, plea se call, write, or come in.

TED HENRY
W6UOU

BOB HENRY
WOARA

WALT HENRY
W6NRV

6 % FINANCE CHARGE. 10 % DOWN OR TRADE-IN DOWN
• NO FINANCE CHARGE IF PAID IN 90 DAYS • GOOD

RECONDITIONED APPARATUS. Nearly all makes and made ls.
Big sa ving s! 15 day trial - 90 day warranty. 90 day full
trade bock on new apparatus. Write for bulletin.

CAll DIRECT .. • USE AREA CODE

Butler 1, Missouri 816 679·3 127
11240 W. Olympic, Los Angeles,Calif. 213 477·6701
931 N. Euclid, Anaheim, Cali f. 714 772-9200
431 E. Green St., Pasadena, Calif. 213 684-086 1
6116 N. 27th Ave., Phoenix, Ariz. 602 AM 4-3895
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Bill Hoisington K1eLL
Peterborough, N .H.

The 1215 Transistor Superhet
Part I : the M ixer

UHF experimenting is fun. Talking to some
one on 432 or 1250 takes some work, but
gives you the thrill of knowing that you have
accomplished something that few other hams
have done. In the May 1965 73, I described
a tube-type station for 1215 me, Since it was
developed, I have done some more work and
come up with a this simple-to-build transistor.
ized receiver for the band. It is for broadband
reception, but can he modified for narrow
band use if desired. You can have a lot of fun
with this receiver. You can receive APX-S's,
the narrow band boys on 1296 me, modulated
oscillators such as the one I described before,
or (low power? ) transistor transmitters.

Perhaps something should be said for mod
ulated oscillators on UHF. They're a con
venient way to get on the bands. No one
claims that you are going to work real DX
with tbis simple equipment, but moderate dis
tances can be covered easily and you can have
plenty of fun experimenting with antennas,

/' r ROf'l T PA~L

,

eA SE "LA n

\

mixers, etc. The stabilized boys look down
their long string of multipliers at modulated
oscillators, but there's plenty of room (85 mc)
for many newcomers, whether they use 10 mc
wide TV signals or CW, modulated oscillators
or SSB.

This article, the lirst of three, describes the
mixer for the 1215-1300 mc receiver. Future
articles describe the local oscillator and if
audio strip. The mixer and oscillator are built
in modular form (i.e., Miniboxes). You can
unplug the tunable local oscillator and substi
tute a crystal-controlled one and you can re
place the broadbands if with a communica
tions receiver. And you can use the same if
with other oscillators and mixers for the 430
me or other bands.

Details of the mixer

The mixer in this receiver is considerably
easier to build than the cavity mixer I used in

101 '''1 !lOX FJlONT

I JlI
GAOUND STRAP

~TR"'" l l'l[ IIIOUCU"CE

[
Fig. 2. Strop line with ground plane over it. Note
slrnllcritv to trou~h Jlne.

;'

Fig. 1. Simple strap line tuned circuit. Good on
432 and even up to 1200 me.
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.022 BRASS/
3/4" WIOE
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L """"':1 TOP GROUND STRAP
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SlOE VIEW OF LI

CAPACITOR GRCllJfoDNG STRAP

Fig" 5. Details of the top ground strop ond the
capacitor grounding strop.

TOP VIEW OF LI

'

- - - - 1'1.< ----:---~·r'/..
<t";-__....-!-_

The crystal used is a IN23. Crystals such as
the IN23B or C are more expensive and can
offer a lower noise figure, Use whatever suits
you-even a surplus one may be Rne. Don't
forget that the noise figure is determined by
the if as well as the crystal. UHF TV sets have
used the IN82A, but it's not as good as the
IN23.

In the mixer shown, the small tip of the
crystal goes clear through 1.1 and slides into

.022 BRASS

Fig. 4. Details of L1. See Fig. 3 for location.

.'

Iii Q,,
I r ,,

cr '/. f-+ ,,

1/4 " Dill . kCJA..£.)

,
<v• ,,,

FOI't ,,..23
,

..

the tube rig. But it took a long time and a lot
of work to perfect. Now that I know how,
though, I've made a bunch of them and they
all work fine.

There are two tricks that make this mixer
possible: First, cutting the stator plate sup
ports off the ceramic base of the capacitor
after the tuning strap is soldered in place.
Second, making a skeleton cavity with Hat
ground plates on each side of the main por
tion of the Hat strip tuned circuit.

A further benefit from the second item is that
once you have enclosed the tuned circuit in
the ground planes or returns, you can insert
the assemhly in a Minibox without change in
frequency.

So let's get down to details. Fig. I shows a
single strapline tuned circuit. This configura
tion works pretty good on 432 and can even
be tuned to 1200 me, But just try to box it inl
I worked for weeks on that one. The solution
is to put a second ground plane above the
strap as shown in Fig. 2. Now it can be put
in a box or even built right on one side of a
Minibox. The sides make a convenient place
for connections since they are grounded for
RF and DC.

Construction and components
Now for the details on the 1200 to 1300 mc

mixer. Fig. 3 is an overall view. As for the
capacitor, use the smallest variable you can
find (Hammarlund MAC-5 ). Cut the supports
very carefully after you've soldered the tuning
line in place. 1 used dentist's scissors.

1.1 is shown in Fig. 4. It is fastened to the
Minibox base with 4/40 bolts and nuts and
then soldered to Cl. Then cut off the stator
supports after soldering. The stator plates will
remain in the proper position.

Fig. 3. Overoll view of the 1200 to 1300 me
mixer.
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will do. I just wanted to show off that I had
1/72 bolts. ) You can get them and the razor
saw in a hobby shop . The jacks are located on
either side of Ll, as shown in F ig. 4. The
oscillator jack has a one pf small disc capacitor
with about Js inch leads connected to it . The
uther lead goes to LI about ~ each from the
cold end.

Some pulling of the oscillator can be found
as Cl is tuned, but not too much. Of course,
you can use a 200 mc if to reduce this, but
that brings up other problems. The 28 me if
and local oscillator will be covered in future
articles.

Fig . 7. Pictorial schematic and schematic of the
1250 mc mixer.

."
JACK

r;:::===;l
STICKY - -1
TEFlON UP[

NYlON 901...TS i-f.-__

a clip taken from an old octal socket. This
dip is soldered to the top of Ll-preferably
with a defunct 1N2:3 to hold the clip in place
while soldering.

The top ground st rap is shown in Fig. 5 and
is not very complicated. Solder on top of Ll
and to the C l grounding strap also shown in
Fig. 5. Solder the two rotor lugs of C l to this
piece after bolting down to the Minibox base.

The crystal bypass capacitor is shown in
Fig. 6 along with the oscillator and antenna
jacks. A ~4 inch hole is drilled in the brass
plate for the cartridge and the Minibox is
drilled out to nearly }.2 inch. The crystal should
not he allowed to short to the Minibcx. And
don't for get insulating tape under the brass
p late. An insulated lead goes right down
through the box to the inside and over the 28
me tuned if coil, L2. This coil call he a store
bought slug tuned 10 III coil or you ca n make
your own. The 1000 ohm resistor in series
with the crysta l return is needed to furnish
some bias for the mixing operation. You might
try d ifferent values of bias for op timum re
suIts.

I used phone jacks with ceramic insulation
for HI" connections. I trimmed them down
with a razor saw and used 1/72 bolts (2/56

Fig . 6. Crystal bypa ss capacitor and bock view of
the Minibox.

A New Book Published by 73

PARAMETRIC
AMPLI FIERS

Th is book, t he first on parametric amplifi ers for the
ham, is wr itten for the averaee amateur and explains in

I I simple languas:e how they work, how t o bu ild your own

r ~ID
for the various UHF bands, and how to tune them up.
Parametrics have helped UHF move Into the space ale.
but don't forlet that the first worklnl parametric am-
plifier was built by WIFZJ and worked on six meters.• • Order this book direct. $2.00 postpaid, or from your local
parts distributor.

J im f isk WA6BSO

--, - ~ .- " _ _ 12 73 Mogozine Peterborough. N. H.
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7735A

$100 .00

$ 90.00

$ 75.00

Dep•• H. 12
19 6.23 Jama ica Ave.
Holli s; N.Y. 11423

any type 1" vidicon, new or used
give sa t isfactory service for amateur

7038

$85.00

$75.00

$60.00

OUf choice of
guerenteed 10

use. $35 .00

Model 400 lor TV chan nels 2-6 (closed ) Only $149.95
circuit) leu vid icon

Model 440 lor ATV 436·4 50 meso and lens .

25 rnm . F1.9 normal angl e lens in focusi ng "C" mount
$1 8.95

Other lens available from $ 15 to $250 tor our fantast ic
F1. 4 ZOOM lens.

Complete description ,n OUI catalog lor 10( .

Vidicon tubes:

Grade A

Grade B+

Grade B

Grade C

Available • the following models:,"
Model Input me. Outp ut mc. Price

J 300 0 144 ·148 50-54 $12.95 ppd.

2M 300- E 144·145 .6· 1.6 $12.95 ppd.
)'00.' 144·146 28·30 $12.95 ppd.

300· Q 144-148 14·18 $12.95 ppd.

6M rOO
'
S 50 ·51 .6·1.6 $12.95 ppd.

10(l·C 50·54 14·18 $12 .95 ppd.
300·J 50·52 28·30 $12.95 ppd.

20M 300 ·G 14.0-14 .35 1.0-1. 35 $11.95 ppd.

CB 300·A 26 .965 ·27 .255 1.0·1. 29 $11 .95 ppd.

WWV 300-H 5.0 1.0 $11 .95 ppd.

Int ' l. 300-1 9 .0 ·10.0 .6· 1.6 $11.95 ppd.

CHU 300-K 7.3 1.0 $11.95 ppd.
CHU 300·l 3.35 1.0 $11.95 ppd.

Muine 300-M 2·3 •6·1.6 $11.95 ppd.

Aircraft { 300·N' 121·122 .6-1.6 $13.95 ppd.
300-N5 122· 123 .6-1. 6 $13 .95 ppd.

Fire, Police 300·P 155 ·156 .6·1.6 $13.95 ppd.etc.

$149.95

$11.95 up

VANGUARD LABS

VANGUARD

TRANSISTORIZED CONVERTERS

AMATEUR TELEVISION is the EXCITING NEW FRONTIER
GO ON THE AIR NOW WITH A VANGUARD TV CAMERA

The VANGUARD Models 400 and 440 are foctory a ssembled with the some precision a s our ind us
trial cameros now in continuous duty throughout the U.S. Complete with self-contained synchroniz
ing generators, 4 mc. video amplifiers, power supply, tripod ba se plate and low power TV transmitter
wh ich can ea si ly be increased with simple linear amplifiers . Illumination can be as low as 1 foot-candle
when using our vidicon and lens. Picture sharpness is guaranteed to be eq ua l to the best capabilities
of any standard S2S line TV receiver. Modular construction and printed circu its permit quick replace
ment and se rvicing of major circuit s. W eighs 11 Ibs .-meosures ap,rox. 8 " x 6 " x 6 " .

Crystal co ntrolled ho rizontal scan ava ilable on eit her model for only $20.00 more . Add the suffix X
to model number.

Building your own TV camero? Our complete line of tested circuit modules and deflection yokes will
sa ve you much t ime and money. Fully described in our catalog for 10 .. coin or stomps.

Xew series 300 with J VHf·UHF transistors, crystal-con-
t rolled oscillator. tu ned R.F. stage and low noise mixer. 2" . Operate at 12 volts DC 4·5 rna. All above converters
One microvolt sensit ivity. " lore th an 30 hiih quality parts are supplied with Motorola type connectors. For two
carefully assembled and tested. Measure only 3" x 2~" x 50-239 connectors instead . add 7S c.

Nuvistor converters available from $10. Circuit modules and government surplus equipment also availabl e. Send lOt
coin or stamps for complete catalog.

For prompt sbipment please include postal money order or cashier's check. COD's must include 20% deposit.
New York City residents add S% sales tax. New York. State residents add 2% salt's tax. Include sufficient post
age for all items except converters and ci rcuit modules which are postpaid.
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Bill Hoisington K1CLL
Peterborough, N .H .

The Solid State

Slippery Six

A really low cost practical heterodyne VFO
rig for six meters is described. The Sprague
2N1726 transistors used are listed amateur
net, quantities 1 to 99, for only $1.15. And
as you will see they are actually eas ier to
handle and tune up than tubes. once you get
used to them. No line cord. no transformer
power supply, just a small 9 or 12 volt bat
tery and away you go, shack, car, or on foot.

First a brief word on the heterodyne VFO
principle for new readers (and others) that
may have missed the Compaetron heterodyne
VFO in 73 before. Six meters has been for
some time, to a major extent, a VFO band.

You get rock-bound and you are really tied
up. Friends, new stations, chatting gaily a
little away on the dial, and you can't reach
'em. And with the highly portable feature
(house, car, or on foot ) of this transistor
transmitter you can develop an advanced
case of frustration when you arrive on a nice
hill an hour or so from home, plenty of in
teresting new calls batting in on the receiver,
if you do not use the VFO feature.

So you need a VFO. My advice: don't
build a low frequency one that has to be
ultra-stable because it multiplies up in fre
quency. Start with a 45 or 46 megacycle
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The six meter solid state hete rodyne
.0 01 V FO exciter.

;L
",0
'00

"

ALL TRA~SISTORS 2 NI726

.00'

" ;L
.000

'" J; -"
0 0 4-~ MC

".00 1

"1 .00'

1
" .001

1
so



51

KICLL• • •

SIX METER
LINEAR

ONLY $495.00

TELCO
575 Technology Square
Cambridge, Mass. 02139
Phone 617·491-4050

The RF amplifier docs not use any external
DC bias either as it d evelops what it needs
in the emitter resistor due to the rectifier ac
tion in the base-emitter diode circuit.

The variable SOO ohm resistor can be re
placed by a fixed one but there is a cons id
era tion here. The 2N1726's are low cos t low
power u nits and when you light a Xo. 48 or
49 bulb bright you are pushing them. So the
SOO ohm variable is kn own as a "drive con
trol" and works quite well a t it. I would sug
gest somewhere around 10 or 12 m ils collector
curren t for the two RF finals in parallel. More
on that later.

L9 is 10 turns nirwound, 8/per in ch, nol
crit ical. A No. 48 bulb across 2 or 3 turns
from the cold end of L9 will light up dull red
with RIO se t at 100 oh ms and over, and fairl y
bright with IUO at zero ohms. Once again,
watch those collector mils!

If you want to push things even a little
more you can ' add two 1.5 volt cells to the
m inus 12 volts, 15 volts total, and get out
like mad . You should have some spare
ON1726's on hand thoughl

So, that's it for now, see you on six from
one of those beautiful big QR~I free wnlk-up
mountain tops!

L,..:---;M:;';ODEL TLA-20S0

(I Only 6 watts o t drive required
(I Uses fou r 4 X l SD's (1 KW on CW l
(I Bui lt -in solid s tate power supply
(I Desk o r rock mount
(I Covers 50-54 me with no tu ning

crys ta l osci lla tor, add on a simp le 4 to 5 mc
oscillator in a mixer, and there you are, on 50
me, stable but not rock-bound. No hum, n o
drift, no F~nng, easy zeroing in, and highly
portable. How can you lose?

The Sprague 2N1726 transistors are made
in New Hampshire on some pretty fancy
au tomat ic m achinery which is p robably paid
for by now, as they list for nnly $1.15 ama
teur BCt. Of co urse you call go hog wild with
your dough and use 2i"1745's for $1.80 each,
that's up to you. A little more gain, but I use
the 2i\' 1726s m yself.

F ig. I is the schematic . Both oscillators a re
strong osci lla tors having been m aximized for
ga in and efficiency and will work at very low
voltages which is always a good test for oscil
lators. The 4 to 5 me one uses a collector
winding Ll made of No. 26 DSC, two pi,
each 25 turns, using a mixture that I call
"progressive jumble" wound, for a total of
% in ch. L2 is wound between and over the
two sections. The coil fo rm is impregnated
paper with internal thread and a 6/32
threaded core for adjus tment. You can use
another fo rm if it tunes 4 to 5 megacycles
wi th a total capacitance close to that shown
in Fig. 1.

L2 is 6 turns No. 30 DCC and is wound
in the same direction as Ll and the base then
goes to the opposite end from the collector.
For the fixed capaci tor across Ll use a dipped
silver mica . The crystal oscillator is just as
straightforward and neat. L3 is 9 turns of "
diameter air wound, 8 turns per inch, and is
tuned to 46 megacycles. L4 is two turns smaIl
plastic covered wire wound on top of L3 near
the mid dle. If L4 is wound in the same di rec
tion as L3 connect the base to the opposite
end from the collector, and you can't miss.

In both these oscilla tors the lK resistor in
the emitter will p rotect the transistors whether
they are oscilla ting or not. A milliammeter in
the mixer collector return lead to the minus
I -Jv during tune-up will serve as an RF in
d icntor for the osci llators if you don't h ave a
handy-dandy RF detector.

T he mixer does no t need external DC bias
as it is d riven b y the RF from the oscilla tors
which d evelops the correct amount of bias
on the 200 ohm emitter resistor. Transistors
are natural born mixers. This one gave out
with lots of 50 me immediately on being
fi red up.

L7 tunes 50 to 51 megacycles and is 10
tu rns of ~ diameter air wound, 8 turns per
inch. L8 is semi-adjustable. I used about III
turns on the cold end of L7. N ot critical, but
it pays to trim up for power and tune-up for
frequency.
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Howard Pyle W70E
3434-74th Ave" S.E.
Mercer Island, Wash .

A Tip for Transmitter Owners

Mounting Details for Support Stud
A-6-32 Acorn nut
B-Upper steatite spacer bar
C-Meta l spacer (optional)
D-Fina l tank coil winding
E-6-32 Hexagonal nuts
F-Lower steatite spacer bar
~hassjs

H-Fac tory supplied spacer.

:.fl- - - Ii)

:;ote : 6 -32 threaded br:ll'l s r od
5! ~ long i"side l'Ipa<:era
C and II.0-_

Regardless of whether your amateur trans
mitter is a factory wired job, one built from a
kit or completely "home-brewed", chances are
good that the final amplifier tank coil is ex
posed on the top of the chassis. You occa
sionally find it necessary to make repairs or a
check of components on the unders ide of the
chassis. To do so means turning the chassis
over and laying it on your work-bench . In
many cases, this puts the weight of the entire
chassis with its heavy transformers and other
components all the final amplifier tank coil
for support. These coils are not designed to
serve as supports. More frequently than not,
using them as such results in breaking the
spacer bar on top of the coil.

I had this experience with my first Viking
Hanger. The steatite spacer bar on top of the
coil took the entire chassis load when the
chassis was turned over to perform minor
service operations. It immediately broke at one
of the grooves in which the wire was wound.
I've had several Rangers as well as other trans
mitters since then, and in every rase, before
I reversed the chassis for any reason, I fitted
it with a support rod to carry the weight.
Such support can remain in place as a per
manent part of the chassis. It does no harm

-- - ,=-- _.•~.=:=-=- .~

- -'- s- ~,-"",·

• •

either electrically or mechanically and will
often save you the necessity of replacing or
repairing the coil spacer bar; a rather ticklish
job at best. The accompanying sketch shows
how I handled the situation on the Viking
Rangers. This same idea is of course, adapt
able to transmitters of any make or configura
tion of components if they present a similar
problem. Minor modifications of this scheme
will probably be necessary for transmitters
other than the Ranger but the object is the
same: provide support for the chassis other
than by the tank coill

Dimensions shown on the sketch apply to
the Ranger II and will naturally vary with
other transmitter types.

. .. W70E
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VHF TRANSCEIVERS
POLY-COMM 2 AND POLY-COMM 6

DIRECT TO YOU ... AT FACTORY PRICES

2 METER TRANSCEIVER

PC2 $229.95

6 METER TRANSCEIVER

PCB $199 .95

5 + N
N

Output - 10 wa tts plu s

Frequency Control - VFO or Crystal

19 tube, triple superhet .

Sensi t ivity - O. I uv at 6 db

Output - 7 watts plu s

Frequency Control - VFO or Crystal

FEATURES

16 tube, double supe r het.
5

Sensitivity - u , I IlV a t 6 db
+ N
N

• More tubes for top sensi t ivity - even di str ibu -
tion of gain , greater AGe cont rol.

• Nuvistor front end - for very low noise figure .

• Stable VFO - move anywhere in the entire ba nd .

• Teflon wiring, we athe r -proof speaker , ul t r a
sensitive squelch and noise limiter .

• AC and DC supplies for maximum operating
utility .

On prepa id orde rs the selli ng pr ice includes
insured A IR shipment wit hin t he cont inental
USA . Microphone and mounting bracket are
included with all orders . As a Christmas bonus
those orders , a ccompanied by c e r tified check
or money order . r ec e ived pr ior to Dece mber 15
will also inc lude a 6 and 2 meter coaxia l an
tenna suited for mobile use. COD orders a c 
cepted with $25 .00 deposit. A time payment
plan is also available - write for details .

POLYTRONICS LABORATORIES, INC.
A Subsidiary of Vitro Corporation of America

tiS Clinton ttoad, west Caldwell, N.J . - (201) 228-2400
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Jim Fisk WA6BSO
1560 Glenerest Court
San Jose, California

Field Effect Transistor Primer

How would you like to use a transistor that
behaves like a pentode vacuum tube? The field
eHect transistor (FET) is just such a device,
With this transistor it is possible to take just
about any tube-type circuit and transistorize
it by changing one resistor and the power sup
ply voltagel You don't even have to change the
power supply if you add a dropping resistor,
The FET has many desirable features that
should be popular including high input imped
ance, low noise and voltage controlled opera
tion. This device also features ver;: high power
gain, evcceding that of conventional transis
tors in the audio range. Field effect transistors
have been available commercially since 1960,
but until recently the cost of individual units
has been too high to be considered for ama
teur applications. However, there are now

loOUACl: Ga' [ OOA'~
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Fig. 1. The Field effect transistor.

54

field effect transistors on the market for as
low as one dollar apiece.

The concept of the field effect transistor
actually pre-dates the junction transistor, Just
after World War II, scientists at Bell Tele
phone Laboratories were trying to develop a
semiconductor version of the vacuum tube.
However, the prototype device failed to give
the predicted results because of problems with
the semiconductor surface. It was the research
into these surface problems that led to the
discovery of the point contact transistor and
the ultimate development of the junction

•

1
W'O .a,..

•

Fig. 2. FET depletion regions.
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N material cross the junction and recombine
with holes on the P side. This exchange of
electrons creates an electrostatic field across
the junction with the positive charges residing
on the N side and the negative charges on the
P side of the junction. This field is known as
the barrier potential. \Vhen an external bias is
polarized such that the N-type material is
more positive than the P-type, the holes and
electrons move further away from the junc
tions, thereby increasing the width of the de
pletion region.

Going back to basic electricity for a mo
ment, you will remember that the electrical
resistance of any material is directly propor
tional to its area. This should be intuitively
evident if we consider that smaller areas have
a smaller number of current carrying electrons
and hence higher resistivity. The basic operat
ing mechanism of the FET is based upon the
fa ct that resistance is a function of area.

Consider the schematic illustration in Fig.
2; in 2A, where the gate bias voltage is zero,
the depletion region lies very close to the gate
elements and the channel is fully opened.
However, as the gate bias is increased, the
depletion region extends further and further
into the channel (2B), restricting current Bow
by effectively increasing the resistivity. As the
gate bias is further increased, the depletion
regions come together as shown in Fig. 2C
and the channel is "pinched off." The level of
bias required for this to happen is referred to
as the pinchoff voltage (Vp) .

In a nutshell then, the operation of the field
effect transistor consists of modulating the How
of current in a semiconductor channel by es
tablishing depletion regions at each side. As
these regions increase, they diminish the efIec·
tive cross-section area of the channel, thereby
increasing its resistance. The characteristic
wedge shape of the depletion region is due to
the fact that the reverse bias on the P-N junc
tion is greatest at the drain end of the tran
sistor.

F rom this discussion, it would seem that the

Fig. 4 . Comparison of junction transistor, FET and
pentode tube.

Fig. 3. FET drain characteristics.

s

!
•i

j

transistor. Had industry first concentrated on
perfecting the FET rather than the conven
tional junction transistor, it would be reason
able to say that most circuits would be using
FET's and conventional transistors would be
used only for special applications, a complete
reversal of the situation today.

The basic elements of the field effect tran
sistor are the source, drain and gate, cor
responding respectively to the cathode, plate
and grid of the vacuum tube. It might seem
logical to use vacuum tube terminology for
FET's and at least one pioneer manufacturer
is doing this, but recent companies have failed
to follow suit and it appears that the newer
terminology is more widely used .

Basically, the field effect transistor consists
of a bar of semiconductor material with two
contacts, the source and the drain, at either
end as illustrated schematically in Fig. 1. Two
semiconductor junctions built into the middle
of the bar are connected in parallel to serve
as the gate; the space between the gates is
called the channel. Field effect transistors are
classified as N- or P-channel devices, depend
ing upon the electrical properties of the semi
conductor material used in the channel.

The operation of the FET is really quite
simple and straight forward . In normal use it
is biased as shown in Fig. 2 with the source
grounded and the gate in the zero or reversed
biased condition, (i.e., for the P-channe1 de
vice, the gate voltage is zero or positive and
the drain negative ) . When the gate is reverse
biased, a depletion region forms around each
of the gate elements. The term depletion
means simply that the region is void of cur
rent carriers (electrons or holes ). In the
P-channel FET, the gates are constructed
from N-type material and a positive bias volt
age is applied .

When the gate junctions are formed during
the manufacturing process, electrons from the

t -r-r- T" T -t-
# - • -- '---;--- - "- -, .,
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with V II held constant

especially useful in current limiting applica
tions and is a current unology of the voltage
limiting zcner diode. As the drain voltage is
further Increased, the electric field increases
until "breakdown" occurs. Beyond this point
the current between the drain and the gate
increases very rapidly and th e device may be
permanently damaged.

At small values of current, the channel be
tween the drain and the source acts like a lin
ear resistor, but as the current increases, the
portion of I he channel near the gate junctions
becomes significantly negative with respect to
the source. Xote in Fig. 3 that the relatively
constant slope at low voltages becomes less
linear with increasing applied voltage. The
point at pinchoff corresponds approximately to
the voltage at the "knee" of the curve. Above
the pinchoff voltage the drain current ~aturates

and increases very little for furth er increases
in voltage.

The symbol used for the field effect transis
tor has only three terminals as shown in Fig. 4,
hut its electrical behavior is more similar to
the pentode tube than the triode. It should be
noted that the symbol in itself does not differ
entia te between th e source and the drain ; thi s
must he done by adding the letters S and D.
Actuallv many devices are symmetrical and
the source and drain may be interchanged , but
the parameters may not necessaril y have the
same values in the reverse connection unless
so guaranteed by the manufacturer.

Although the operating mechanism of this
device is very interesting and provides some
insight to what may be expected ill use, mort'
specific infonnation is required hefore actual
circuit applica tion may be made. The most
informative method of doing thi s is to plot th e
eflect of gate voltage on the drain current (I ll)
as shown in Fig. 3. Here the drain character
istics of the FET comprise two regions; the
pinchoff region whi ch is called the pentode
region and the non-pinchoff or saturation re
gion which is sometimes called the triode or
ohmic region.

The most important of the field effect transis
tor's operating parameters are listed in Table 1
along with their approximate vacuum tube
equivalents. Normally only those parameters
designated by an asterisk are included on the
data sheet however, and are sufficient for
nearly all applications. The forward transad
mittance (gfll ) is measured in much the same
way as the transconductance of the vacuum
tube, that is

<.
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DeSfription

Tabl. I

FET Operating Parameters

Drain to source breakdo.....n voltage with
the gate open-circuited

D ra in to source breakdown vol tage with
the gale short-circuited

Gale to drain breakdown volt age with
the drain short-circuited

Gate to channel breakdown voltage with
the drain and source shorted

Feedback capacita nce from dra in t o gale.
Also designa ted Coed

Gate to source capacitance
Short-circuit input capacitance
Forward t ransadmittance . Also designated

gm and Y •
Out put conJuctance. Reciprocal of cut-

put resistance Ro
Zero bias drain current. Also designated
I " and I D(o a l
Gate to source cutoff current
I nput resistance
Output resistance
Voltage from drain to source
Voltage from gate to source
Gat e to source pinchol1 voltage
Forward transadmlttance, see lI:r.
Output adm ittance. Complex reciprocal

of output resistance Ro

r-:c--}~
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Fig . 5 . Ba sic FET amplifier circui ts.

external bias required to bring the two deple
tion regions together would be capable of re
ducing the drain current to the characteristic
reverse current of the P-N junction. However,
this complete pinchoff condition never occurs;
in practice, the drain current approaches some
irreducible minimum greater than the diode
reverse current.

If the gate bias voltage is held at zero and
the drain voltage is increased. the area of the
depletion region will similarly enlarge and
when the drain voltage is about equal to the
pinchoff voltage, the channel is effectively
pinched all and exhibits extremely high re
sistance values. If the drain voltage is in
creased beyond this point, there is no signifi
cant change in the current. This property is
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TRAN SCEIVER HIT PARADE

Write for our Special

Transceiver Packet

58-34

Use our tailor-made
time payment plan.

DRAKE

350TR·4

, Inc.

America's Mast Reliable Amateur Dealer,

Hi OM:
We wish to toke this opportunity to extend holiday

greetings to you . We wish you a Merry Christmas and a
Happy New Yeor. We olso say thanks sincerely for your
consideration of us during the yeor 1965.

73, Stan Burghardt W'1JBJf/
PRICE

CENTRAL ELECTRONICS 20A SSB beller $119.00
CENTRAL ELECTRONICS Deluxe VfO 160·15 mlr 24.00
CLEGG 22'er 2 meter Transceiver 179.00
CLEGG 99'34 6 meter Transceiver 99.00
COLLINS 30L.} Linear 375.00
COLLINS 325-3, 75S·3 & 516F·2 995.00
COLLINS 32Vl Transmitter 139.00
COLLINS 32V3 Transmitter 229.00
COlLINS 75A4, 2 filters, malching speaker 495.00
COLLINS 755-3 Receiver 449.00
COLLINS KWM·2 516F-2 & 516E.l 795.00
ELMAC A67 Mobile Transmitter 49.00
GLOBE CHIEF 90A Transmitter 39.00
GLOBE SCOUT 680A Transmilter 45.00
GLOBE CHAMP 300 Transmitter 119.00
GLOBE CHAMP 300A Transmitter 139.00
HALLICRAFTER5 HA-6, HA-2 & Supply 295.00
HALLICRAFTERS MR-150 Mobile Moun~ing Rack SR-150-new 29.00
HALLICRAFTERS S-53 Receiver 45.00
HALLICRAFTERS S·10B Receiver 79.00
HALliCRAFTER5 S·120 Receiver 39.00
HAMBOARDS Transistor 2 meter Conv. 2B-32 IF (new 44.95) 19.00
HAMMARLUND HQ-170A Receiver 249.00
HEATH DX.40 Transmitter 39.00
HEATH DX.100B Transmitter 129.00
HEATH HP-10 12v Transistor Supply 25.00
HEATH HX·20 SSB Transmitter 159.00
HEATH TX-l Apache Transmitter 149.00
HEATH VF-1 VFO 12.00
HEATH ¥X-I Voice Control Unit 10.00
JOHNSON ADVENTURER Novice CW Transmitter 29.00
JOHNSON COURIER Linear 139.00
JOHNSON CHAllENGER Transmitter 59.00
JOHNSON VIKING II Transmitter 99.00
JOHNSON 122 VFO 19.00
JOHNSON VALIANT I Transmitter 169.00
LAKESHORE BANDHOPPER VFO 49.00
MILLEN 92200 KW Transmatch 99.00
MORROW MB-560 Transmitter 49.00
NATIONAL NC.125 Receiver & Speaker 99.00
NATIONAL NCL.2000 (demons:rator) Linear 499.00
NATIONAL NC·98 Receiver and Speaker 85.00
NATIONAL NC-I73 Receiver and Speaker 85.00
Nl\.TIONAl NC.300 Receiver 169.00
NATIONAL NC·303 Receiver 199.00
NATIONAL NCX-3, AC & DC Supplies 395.00
NATIONAL NCX-5 Transceiver (ne'....) 445.00
NATIONAL XCU.300 100KC Calibrator 15.00
S8E S8-33 Transceiver 250.00
SWAN 240 Transceiver and DC Supply 295.00
SWAN 240 Transceiver with both supplies 349.00* These prices are subject to 10% disaount for

cash and no trade in!
WRITE FOR LATEST REVISED BULLETIN

ISSUED MONTHLY
Box 37A Watertown So 0 k Phone 60S 886-5749

79.95

395.00
145.00

85.00

395.00
249.50

12.50
34.50
24.50
14.50

585.00
79.95
19.95

129.95
6.95

179.95
299.95

109.95
79.95

109.95

395.00
109.95
149.95

Swan 350
Swan 512 DC Supply
Swan 117C AC Supply

NCX 3 Transceiver 299.00
NCX 5' Transceiver 585.00
NCX S Mark II Transceiver 685.00
NCXA AC supplyI speaker 11 0.00
NCXD DC supply 119.00
'Modified, similar fo NCX 5 Mark II
SSE
S8 34
S8 2LA
S8 2M8
S8 2VOX
S8 2XC
S8E Mike
SWAN

TR 4 Transceiver
AC 3 AC Supply
MS 3 Speaker
DC 3 DC Supply
Mk III
EICO
EICO 7S3 Transceiver Kit
EICO 753 Transceiver Wired
[ICO 751 AC supply speaker

console kit
EICO 7S1 AC supply speaker

(ORSola kit
EICO 7S2 DC supply kit
ElCO 752 DC supply wired
HALLICRAFTERS
SR500 Tomado
P500 AC Supply!speaker
P500 DC Supply
NATIONAL

DECEMBER 1965

* Discount the above prices 10% for cash no trade.
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Fig. 7. U-112 transfer characteristics.
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Fig, 6 . Normalized FET transfer Curve.

Fig. 8. Effect of source resistor on FET bias point.

ful in some cases as an impedance transformer,
but the voltage gain is very low because of the
negative feedback across the source resistor.
The source-Follower is equivalent to the cath
ode- or emitter-follower and is used for the
same purposes .

Of particular interest is the cascade circuit
using a field effect device in conjunction with
a conventional transistor. This circuit is espe
cially useful for coupling a very high imped
ance driving source to a low impedance load.

The values given in Fig. 5 for voltage gain
(A,) , and input and output resistance are not
lOOX accurate, but are very close approxima
tions which are useful in selecting circuits and
transistors for diHerent uses.

Irrespective of the characteristic gate volt
age versus drain current curves (Fig. 3), the
transfer characteristics of the FET is probably
the most useful tool available for amplifier
design. FET's manufactured by the diffusion
process (nearly all of the types currently avail
able) exhibit a transfer characteristic in the
shape of a parabola as shown in Fig. 6. Re
gardless of the type, any field effect transistor
may be force fitted to this curve by using the
published values of pinchoff voltage (Vp ) and
the zero bias drain current (Inss). Since the
curve plotted in Fig. 6 is "normalized," it may
be applied to any FET by the proper use of
ratios.

To apply this curve to a particular transis
tor, the published values for Vp and ID SS are
noted on the chart at the 1.0 points respec
tively on the horizontal and vertical axis. Then
the values for the other points along each axis
are calculated by simple ratios. For instance,
if the published value of pinchoff voltage is
6 volts, this would be plotted on the normal-

-_......
,-A

'-

n, = ~~ with VG held constant

Since the drain current exhibits negligible
change in the pinchoH region, even for rather
large excursions of the drain voltage, the out
put resistance is essentially infinite under nor
mal operating conditions.

In as much as the gate is normally reverse
biased, the resistance at the input to the field
effect transistor consists of a reverse biased
diode junction and is typically on the order
of several hundred megohms.

\Vhen the field effect transistor is used as an
amplifier, it is usually used in one of the basic
amplifier configurations illustrated in Fig. 5.
The simple common-source circuit is the most
popular however and will probably see the
most use in amateur applications. The ampli
Her with the unbypassed source resistor is use-

where gf, is the ratio of the change in drain
current to the change in gate voltage. This
parameter is given in micromhos and is very
useful in designing circuits.

The output impedance of the FET is the
ratio of the change in drain voltage to the
change in drain current with the gate voltage
held constant. Mathematically:

s. 73 MAGAZINE
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All illu,lrolio"~

CIt. ocluol s;,.. .

Totol Amou nt $ _

20K gold
or Rhodium

plated

u'. (II (I ... 10C eae

20K gold
or Rhodium

~ed

20K gold.,
Rhodium

plated

Handy Order Form

Illinois residen's o d d 4~ tax
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Fig . 9. Biasing FET amplifie r steges.

ized VGS axis at the 1.0 mark corresponding
to Vr- Then the 0.9 mark on this axis corre
sponds to 5.4 volts (0.9 x 6 volts ), 0.8 to 4.8
volts, 0.7 to 4.2, etc. The values of drain cur
rent along the vertical axis are determined by
the ratio of normalized points to the published
value of l oss-

The doc load lines plotted in F ig. 6 for var
ious values of source resistor Rs are also in
normalized form and mu st he converted for
compatibility with the actual values plotted on
the 10 and V I'S axis. This is accomplished by
multiplying the normalized value of Rs by the
ratio Vp/Ioss' For example, if the published
value for Vp and 10 ss are 6 volts and 9 milli
amps respectively, the required factor would
be Vp/IDSS == 6 volts/ 9 rna == 0.667, and the
normalized 1000 ohm source resistor would
have an actual value of 667 ohms. Using this
approach, the complete transfer characteristic
of the Siliconix U-1I2 field effect transistor
was plotted in Fig. 7 using the published val
ues for Vp and l oss along with the converted
Rg bias lines.

The easiest way to use this normalized
transfer characteristic chart is to use a clear
plastic overlay and a grease pencil. In this
way the chart may he used many times with
out damage.

It should be noted that actually two transfer
curves are plotted in F ig. 7; the "main" curve
for the maximum published parameters while
the other curve corresponds to the minimum
parameters. It is very difficult to control the
operating parameters of the FET during man
ufacture (th at's why they cost so much ) and
usually there is a rather wide variation be
tween the minimum and maximum parameter
values. This is pretty obvious from the curves
plotted in Fig. 7; all U-1l2 Reid effect transis
tors will fall somewhere between these two
curves.

When designing an FET amplifier circuit,
it is helpful to plot both the minimum and
maximum tran sfer curves ; when this is done it
hecomes graphically evident which values of
source resistance are most desirable. In the
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Fig. 11. Automatic gain control circuit .
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However, if the temperature increases signifi
cantlv it would not be entirely unlikely for the.,
gate current to increase by a factor of ten to
40 nanoamperes. In this case the voltage at
the gate would he

Vo = VGG - (RGIo) = 0.5 - 0.4 = 0.1 volts

This is a considerable change in gate bias
which would drastically effect the voltage gain
of the circuit. In some applications it might he
tolerable, but usually more stable operation
is desirable.

In the circuit in Fig. 9B, bias stabilization
is obtained by negative feedback due to the
voltage drop across the source resistor. This is
the same type of feedback provided by the
emitter resistor in conventional transistor cir
cuitry or the cathode resistor in tubes.

Because of the stringent requirements on
field effect transistor biasing and the wide \'3

riations in operating parameters of devices
currently available. amplifier design is some
what of a problem, There are two distinct
paths which may be taken; that of selecting a
large value source resistor which provides a
bias line parallel to the horizontal axis of the
transfer characteristic and making the circuit
"play" in true experimenter fashion, or go
through a more rigorous mathematical ap
proach that will get you close to the desired
result before you even warm up the soldering:
iron. Although the approach you take will de
pend entirely upon your own desires. hopefully
the result will be the same.

In the "experimenter" approach. a source
resistor is chosen as previously noted and other
circuit components are plugged in as seems
appropriate. If you are familiar with vacuum
tube circuits, the gate resistor and load resis
tor are chosen in just about the same way,
with the load resistor chosen for voltage gain
and the gate resistor for input impedance.
Then a voltage compatible with all the voltage
drops in the resistors is applied. If the com
pleted circuit doesn't work properly. the source
and drain resistors are juggled back and forth

'.

Fig. 10. FET audio amplifiers.

case of the U-1l2, a value of 667 ohms would
place the quiescent operating point in the ap
proximate center of the transfer curve. At first
glance it might appear desirable to use this
source resistor, but this is not necessarily so.
Since the drain current with a 667 ohm source
resistor could possibly vary from 450 micro
amps to 3.5 milliamps and still be within the
minimum and maximum parameters of the
FET depicted in Fig. 7, selection of a load
resistance and voltage supply that would sat
isfy every FET of the same type would be
nearly impossible. Consider Fig. 8 where the
effect of two different source resistors is plot
ted. In 8A the 300 ohm resistor provides a
worse condition than one that places opera
tion in the center of the curve. The shaded
area takes into account the 10% tolerance of
standard resistors so operation could be at any
point iu this area. On the other hand, the 6800
ohm resistor in 8B is nearly parallel to the
horizontal axis, so variations between transis
tors have a minimum effect on drain current,
Selection of load resistors and power supplies
would therefore be infinitely easier with the
6800 ohm source resistor.

In addition to parameter variations. biasing
at the input must be carefully considered. To
obtain reasonably stable operation, a d-e path
must be provided from the gate to the source.
At room temperature, the gate current may be
as low as four billionths of an ampere (4 nano
amperes). and the value of the gate resistor
will be on the order of several megohms. How
ever, as the ambient temperature increases, so
does gate current and without adequate stabi
lization, this change in gate current will seri
ously effect the operation of the amplifier,

The simplest type of FET amplifier is illus
trated in Fig. 9A. The voltage at the gate is
simply the gate voltage supply (VGG) minus
the voltage drop through the gate resistor.
Assuming a 10 megohm resistor at Ro• a sup
ply voltage of 0.5 volts and gate current (In )
of 4 nanoamps at room temperature. the volt
age at the gate is

VG =Vnn - (RoIo) = 0.5 - 0.04 = 0.46volts
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Fig. 12. Audio amplifier with AGe .

To prevent the transistor from operating near
cut-off. about 50% should be added to this
value; that is, IOQ = 0.214 rna. The next step
is to find the lowest value of source resistor
that will satisfy the quiescent drain current
requirements and breakdown voltage limita
tions and still keep the circuit operating in the
linear pentode region. For the U-112, 6 volts
across the transistor (VGs ) will ensure opera
tion in this region. The minimum value of
source resistor may be found from

RG = Rs (IDO + 1Gss) =
I Gss

20K (0.213 rna + 4 na) 4" 6 I
4

= :... mega lin
na

This is the minimum value of source resistance
that should be used in the circuit under the
intended operating conditions. A larger value
could be used. but anything smaller than 20 K
will be likely to place operation in the cutoff
region, resulting in distortion of the nutput
signal.

The value of the gate resistor may be chosen
somewhat arbitrarily but from a mathematical
point of view, there is a maximum limit on
the value of this resistor dictated by the zero
bias gate current (lass)' At room temperature,
I"ss for the U-1I2 field effect transistor is
specified to be 4 nanoamperes, and the maxi
mum gate resistance is given by

This is the maximum limit on the gate resistor,
but any smaller value may be used if desired.
In this amplifier a one megohm input imped
ance will be more than sufficient so a 1 meg
ohm resistor will be used.

The completed audio amplifier is illustrated
in Fig. lOA. The coupling and bypass capaci
tors for field effect circuits are chosen in just
about the same way as for vacuum tubes, so
we won't discuss them here. The circuit in
lOB is a similar amplifier designed by the "ex
perimenter" approach for use with nine volt
batteries. Note that the only difference be
tween the two circuits is the value of the
source resistor. Bench tests on both these units
showed that the only significant difference be
tween them was the greater dynamic range of
the circuit with the 22 volt supply. This is
because with the 22 volt supply, a greater

= 20 Kohms22-6-10
0.2 rna

, .~.-
_~LA·~ ~,~

'b! t I '

~' u ~~:-'-1> '
.J l .. "" _,

Fig. 13. High impedance preamplifier.

I = output signal (min)
00 AC load impedance

2 v POp
14 K ohms

- .

until desired operation is obtained. Actually
in practice this can be done in less time than
it takes to write about it. There is only one
thing that must be considered before applying
voltage to a FET circuit designed in this way;
that is to insure that the voltage across the
transistor does not exceed its breakdown volt
age. The simplest solution here is to use a volt
age supply with a maximum voltage somewhat
less than the specified breakdown voltage of
the device being used.

The best way to illustrate the use of the
mathematical approach is to design a simple
audio amplifier using tbe U-1l2 field effect
transistor. Suppose that the requirements for
the amplifier are
Supply Voltage (Voo) 22 volts
A-C Load Resistance (ZrJ 20000 ohms
Minimum Output Signal (Vpk min) 2 volts p-p
The drain resistor may often be chosen ar
bitrarily, particularly when no output resist
ance requirement is made of the amplifier. It
is common practice in transistor circuitry to
use a value about twice the a-c load so in this
case 47 kilohms will do. The equivalent a-c
resistance of the 47 K drain resistor and the
20 K load resistane is their parallel equivalent
of 14,000 ohms. The quiescent drain current
may then be calculated from
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Fiq. 15 . FET osci lla tors.

more simple than their junction transistor
counterparts.

At the present time selection of field effect
transistor for a given application is pretty
much dictated by how much you are willing to
pay. However, for a given voltage supply,
voltage amplification is inversely proportional
to the pinchoff voltage. Therefore, devices
with low pinchoff voltages are usually more
desirable. The frequency response of the FET
is dependent upon the amount of capacity at
the input to the device, so small capaci tances
are a necessity for high-frequency applications.

There are only a few field effect transistors
currently on the market which will appeal to
the amateur fraternity. Foremost among these
are the U-110 and U-1l2 transistors offered by
Sihconix" . Until December 31, 1965, Siliconix
has a special package deal for amateurs and
experimenters that includes a U-IIO for one
dollar, a U-1l2 for two dollars or the pair for
$'"'.75 plus local sales tax if you are a resident
of California. The package includes applica
tion data and some sample circuits. After the
first of the year the pri ce of the U-110 and
u-112 will return to their normal prices of
$5.25 and $4.55 respectively.

Other devices of interest are the Texas In
st ruments 2N38I9 and 2N3820 at $3.75 and
the Silkonix U-I46 ($3.25) and U-I47
($2.95). These are a far cry from the one
dollar variety though and the Siliconix deal is
especially enticing. A technological break
through may bring the price of the FET down
tomorrow, but more likely it will be four or
five years before the 5O¢ FET is a reality.
However, that is no reason not to try them
now. After using them a few times, their ad
vantages become immediately apparent. \Vith
the FET, nearly any vacuum tube circuit may
be transistorized by simply changing the
value of the cathode (source) resistor and
lowering the voltage supply. So don't pro
crastinate, get on the FET bandwagon now.

. . . WA6BSO

"Stllconlx I ncorporated, 1140 We;;t Evelyn Avenue, Sunny
vale . Califomia

••• ~.-c:." -..; 'NoU
___co,"_.

~ . m. " -001 ". .,.,
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voltage exists helwcon the drain and the
source of the transistor, and it takes a much
larger signal to drive it into cutoff.

Although it is impossible to cover all the
applications of this versatile device in aile
article, some of the more obvious and straight
forward app lications are shown in Fig. 1I
through 15. Besides the rf applica tions which
are limited to about 10 megacycles or so with
inexpensive FET's, the Ac e amplifiers an '
particularly interesting. The operation of these
circuits is based upon the fact that the trans
admittance varies with different values of gate
bias. In the ACe circuit illustrated iu Fig. 12.
two stages are employed to obtain sufficient
voltage to control the gain of the fi rst stage.
The output voltage is rectified aud fed back
to the gate of the FET.

Two Reid effect t ransistors are used in the
60 db ACC circuit shown in Fig. I I. Here the
positive control voltage is obtained from all
external Source. The variable resistor is ad
justed to a minimum value such that the out
put voltage is greatest when the ACC voltage
IS zero.

The high input impedance amplifier in
Fig. 13 exhibits a voltage gain of 26 db and
an input impedance of 22 megohms; the out
put resis tance is on the order of 16 kilohms.
This circuit makes an excellent high imped
ance microphone preamp for driving transistor
circuitry. Operation of this particular circuit
changes very little with voltage supplies from
nine to about fourteen volts; it would be par
ticularly well suited for mobile operation. Al
though the schematic shows a minus ten volt
supply, the circuit will operate just as well
with the - 10 volt terminal grounded and the
grounded end tied to a positive voltage supply.

The rf oscillator circuits illustrated in Figs.
14 and IS are fi eld effect transistor adaptations
of standa rd vacuum tube circuits and illus
trate the circuit similarity between the two
differen t devices. The variable oscillators in
Fig. 15 are especially noteworthy because
they bring up the possibilities of VFO's, "gate"
dip oscillators and the like. In both of these
applications the FET version is considerably

Fig. 14. Crysta l oscillator.
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MARK I LINEAR AMPLIFIER
Five Band, 2000 watts PEP input.
Uses two Eimac 3·400z or two Am
perex 8163 triodes.
PRICE $425

TUBES $ 68

MATCHING AC SUPPLY
with speaker, phone jack.
MODEL 117-XC $85
MODEL 230-XC
for 230 volts $95

DC MODULE Converts AC supply
to 12 volts DC for portable or
emergency opera t ion.
MODEL 14X . .. .. $55

PLUG·IN
VOX UNIT

for either
transceiver

MODEL vx-i $35

CRYSTAL
CALIBRATOR

KIT ..... $19.50

SIDEBAND
SELECTOR

KIT $18
Kits for Model 350
only. Model 400 in
c1udes these features.



MOBILE VFO
Miniature size. Covers phone
bands. Makes it possible to trunk
mount the transceiver.
MODEL 406 $75

REMOTE CONTROL KIT
For trunk mounting of transceiver.
MODEL RC2 $25

ilrrry
<!1qristmus

from all the gang

at SWAN

DUAL VFO
ADAPTOR
Provides for the addi·
tion of second VFO for
separate con t rol of
transmit and receive
frequencies. May .
plug into either 350
or 400 transceiver.
MODEL 22 .. . . $25

MARS OSCILLATOR
5 f ixed channels, pre-set and locked to any
frequency. May be used di rectly with Model
400 Transceiver or with Model 350 and
Model 22 adaptor.
MODEL 405 $45



A Doll
for
Serifina

Ken Cole W71DF
P.O. Box 3
Vashon, Wash.

The road from the docks to the Luzon vil
lage of Santa Marta was slick with mud, and
in a drainage ditch a burned-out, rusting
Japanese truck raised an eloquent frame
against the fading sky.

In two minutes the jeep would pull up
in front of Delgado's Bar, and under Victor's
room. There, only a few years before, a boy
of sixteen had found pleasure in sending to a
stranger in America messages that, week by
week, wove into a bond of friendship the pat
tern of his family, his village and his dreams.

Later, with the addition of Jiro Ohtsuka,
those schedules brought closer together Santa
Marta, Seattle and Yokohama, and they en
dured until shortly before the outbreak of war

In the last uneasy months of peace, 1 left
school to go to sea on American Mail Line
freighters that called at Yokohama, Shanghai,
Hong Kong and Manila, and returned by the
same route. Rarely did we spend more than
two nights in port, but the schedule gave me
an opportunity to visit with [ire twice each
trip, and occasionally we added an over
night run from Manila to the ore docks at
Santa Marta. Victor Delgado would be wait
ing at the foot of the gangway.

With each visit I learned a little more of
Victor's history. His mother had died when

..

he was seven or eight, and shortly afterward
Ius father had left him and his younger sister
in the care of an aunt and spent five years
making a modest stake in Stateside canner
ies. In 1937 the elder Delgado returned to
Santa Marta to open a small bar and restau
rant and raise his children. The hard years in
an America struggling to climb out of a de
pression had been a gainful exchange; when
Pedro walked down the steerage gangway at
Manila he brought home with him an un
yielding loyalty to the United States, a reso
lute optimism and, it must be added, an out
size appetite for salami. Soon enough the
misfortunes of war would test all of these.

Now, recalling better times when I had
arrived at the village with a salami for Pedro,
radio parts for Victor, and a Japanese doll
from Jiro for Serafina, I lacked the nerve to
ask my driver for a rundown on the war
time fate of Santa Marta. In Yokohama the
news had been good-Jira had survived four
years of service and was working as an inter
preter for the occupation forces at Yokosuka.
Rut here, in view of Pedro's independence,
history of residence in the States, and his
predictable opinion of the Co-Prosperity
Sphere, I wondered if ultimately the Delgado
family had not found itself trying conclusions
with the Japanese army.

Vietor was coming out of the restaurant
just as we drove up, and he recognized me
immediately. Even in the exuberance of our
meeting we looked closely into each other's
face-a war had taken away the years since
last we met. In the shadows I could not see
too clearly, but once inside my pleasure was
mixed with a sadness I could not hide. The
thin, expressive face I remembered as un
troubled, always smiling, now was older and
lined. A scar marked one arm, and I noticed
that Victor limped.

He read my thoughts, "Yes, we had some
difficult times here, and much fighting in the
last days. But our family was fortunate; we
are all alive. Now we only look ahead and
try to forget the past. My father is in Manila
arranging supplies for the village, and Serafina
is in school," He laughed, "Look-American
coffee for youl We have a dozen of your
soldiers staying here and they give us their
food to cook for them. 'Help yourself: the
sergeant told me, 'there will be plenty: "

We were sittiog in the small dining room.
The Hoor was concrete covered with fibre
mats. Along the front and one side were
windows with shutters but no glass, on the
other side a doorway opening on an outside
staircase, and to the rear a passageway Iead-
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ing through the kitchen to a small courtyard.
On the second floor were four bedrooms and
above them a rusting iron roof. The beat of
rain drummed from the metal sheets and I
remembered it had rained like this every time
I had been there. The shutters were open but
the wide eaves sheltered the windows from
the downpour. While Victor was bringing the
coffee I counted seven small lizards on the
walls and ceiling. Bright-eyed motionless crea
tures a finger in length. Official flycatchers.

I was curious to hear Vidor's experiences
for I already knew he had been involved in
liaison on this part of the coast between hold
out groups in the hills and agents landed
from submarines. So far he had volunteered
nothing and I didn't feel like probing painful
memories. When he came back to the table
we sat in silence for some minutes.

There was something I wanted to know, but
I was uncertain about how to begin, so I
asked Victor for news of Serafina.

"She is fine! A year ago she was very sick
with fever and bad food but now she is well,
and growing up so quick! You would not know
her. Tomorrow my father will see her at the
convent school:'

In other days there had been a very gaudy
jukebox in the dining room. A record by the
Argentine, Pedro Vargas, had been Serafina's
favorite, and I would give her a handful of
silver to see her toddle across the floor. She
could barely reach the coin slot then.

"What happened to the jukebox?"
"Oh, we used the parts in our radio equip

ment." Victor was thoughtful for a moment,
then he said, "But let me tell you about
Serafina-she saved us all. and in a way it was
because of you:"

Victor told me that just before Luzon was
liberated the Japanese became concerned
about an increase in guerrilla activity in the
hills east of Santa Marta. Through bad luck
and negligence, bearings were taken on clan
destine signals by counter-intelligence direc
tion-finders. The Japanese were determined to
find the communication link, and one after
noon three trucks drew up in front of Del
gado's place. Soldiers surrounded the build
ing and machine guns on the trucks were
uncovered and trained on the second floor
windows.

Victor thought the end had come. Earlier
in the day a warning had leaked through to
the village-not an uncommon occurrence, for
these investigative actions were not character
ized by tight security. However, this weak
ness was of little aid to the quarry, for light
aircraft patrolled the selected zone at low level
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and any movement could be spotted quickly.
While the village waited, a lieutenant

wearing on his left arm the Kempei band
took a sergeant and a squad into the restau
rant. The officer ignored the Delgados and
ordered the non-com to take four men and
search the second floor. While the party
thumped around overhead the rest of the
men covered the rear court and the officer
waited in the kitchen. When the second Boor
was cleared the soldiers came down and were
put to work checking the kitchen and dining
room, walls, floors and ceilings. Nothing was
overlooked and nothing was found.

The lieutenant stared impassively at Pedro
Delgado for an unnerving minute. "We know
you speak English and we know you have a
forbidden wireless set here. Show me where
it . ,..1 IS.

"No! There is nothing! Look everywhere
you will find there is nothing." Delgado's voice
was firm, but he was shaking a bit inside.

Suddenly a soldier came running from the
kitchen passage. In one hand he held a shovel,
and before he could speak the officer brushed
by him headed for the courtyard. Prodded by
rifle butts the Delgados followed. Soldiers
were examining the ground, and the lieuten
ant was scraping the surface with one boot
as if to emphasize the obvious fact that the
packed earth had recently been swept. He
turned to Pedro.

"Where did you bury the wireless?"
"There is no wireless!"
The sergeant told one of his men to find a

bucket of water, and when it was brought he
carefully sluiced it across the ground, begin
ning at one wall and working toward the
center of the court. Where the fifth bucketful
hit the earth the water soaked in swiftly, and
without waiting for an order the soldier who
had found the shovel began to dig. Pedro,
Serafina and Victor were ordered to stand
against the wall and the atmosphere became
very unfriendly. Victor reached carefully for
Serafina's hand.

The hole was only a foot or so deep when
the shovel hit something. One of the soldiers
dropped to his knees and scrabbled in the
loose dirt. Then there was a moment of still
ness and Victor heard what sounded like a
snicker. The lieutenant leaned over the hole
and was handed a broken box and a badly
mangled doll. Serafina began quietly to cry.

The situation had to make sense, and Del
gado tried. "Sir, it is my daughter's. The doll
was run over by a truck."

Silence.
The officer's incredulity was plain. He ex-
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• •
• • amtned the doll thoroughly and paid no at-
• • tention to Pedro, who continued. "The doll
• • was much loved by my daughter, and she was

very ill with fever. When it was destroyed
• • she said we would have to give it proper
• • burial. A child's wish . . ." He shrugged,

•
• imploring agreement, "A harmless sentimen

talitv. I could not refuse:'
• • The lientenant turned his attention from the
• • doll to the girl. In her face were the signs

of illness and malnutrition, pathetic conflrma-
• tion of that much of her father's story. The
• tearful eyes were fixed on the tiny grave.

•
Noting this, Pedro felt a bead of perspiration
trickle down his back and he forced himself

• to smile at her.
• Abruptly, and without a word, the lieuten-

ant handed the doll to Serafina. Turning to
• the soldier who had been digging hc gave a
• command. The shovel dropped heside the holc

and the soldier followed the officer through
• the bnilding to the street.
• With an unsteady hand Pedro pnlled Sera-
• fina to him and they all listened while the

trucks roared and rattled out of Santa Marta.
• Victor paused in his account, and when his
• thoughts returned to the present he held one

hand a foot above the table. "If thev had
• dug that mueh further they would have 'found
• the transmitter." Then he added, "And gre-

nades. There had been so little time to find a
• hid ing place. We relied on a trick, and pray-• "ers,
• "It's hard to imagine the ground ever being

dry here," I said.
• Victor nodded, "Bad luck."
• I wouldn't call it that, I thought, and held

my enp out for a refill.
• His eyes were grave as his thoughts turned
• again to the past. "Your being here makes me
• think of our friend jiro," he said. "I wonder

what happened to him? I'm so sorry we never• "met.
• I was glad to hear that. "Well, Victor," I

said, putting on the table a small box I had
brought from Japan for Serafina, "You did."

. _ . W7IDF

PERFECT FOR ALL APPLICATIONS
• Selects anyone of three inputs; may be cascaded

• Uses standard SO·239 (UHF series) connectors

• Negligible insertion loss and leakage

• Sturdy construction, durable satin-etched fin ish

• 250 Walt model $6.95

: 1000 Watt modet7.95
•
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4-1000's are cheap;
Their sockets are expensive.
So-

R. E. Baird W7CSD
3740 Summers Lone
Klamath Foils, Oregon

Build Your Own 4-1000A Socket

In this day and age there are an awful lot
of TV stations using 4-1000As. When their
emission drops to a certain level they are no
longer suitable for the service, particularly at
the normal power input. These tubes are usu
ally still capable of a full kw input however.
This writer obtained a couple free. Other hams
could no doubt do likewise; at any rate, it
shouldn't be very hard to buy one for $10 or
so. The 4-1000A makes a nice stable final
amplifier at about any frequency you want to
operate. Due to the peculiarities of the circuit
we built, neutralization was not even neces
sary. At 50 me or 144 me some attention
would have to be paid to this problem, no
doubt.

The basic problem in trying to build a
cheap kw using a tube of this kind is the
tube socket and air system. You also need a
husky filament transformer, but rewinding a
secondary on some existing one is relatively
simple. We took what used to be a 12 volt
transformer rated at 250 watts, wound on
some number 10 wire, and wound up with 8
volts on the 4-1000A. This seems about right
for a tired 7.5 volt filament. But the air sys
tem is something different. To begin with, the
standard 5 prong socket costs a small fortune.
Then to get satisfactory circulation you need
a chimney around the tube. And any way you

70

look at it you do have to have a blower.
Solution: We had a double ended blower

on hand. A single ended one would do equal
ly well. This we connected through short sec
tions of rubber hose to holes in the chassis.
The hose would just press inside a soup can
which in turn was bolted to the chassis. It is
very handy to have access to a good punch
for all the holes you have to cut in a process
like this; we had a hydraulic one.

For screen grid and grid prongs we canni
balized an old 304TL socket. With the ring
part removed, the fitting fits very snugly.
Screw-on clamps (like hose clamps) were used
for the filament connections. The tube itself
is held upright by a ring clamp that has four
feet bent out on it and bolted to the chassis.
A glass chimney was not available but it
was discovered that a #10 tin can is about
the right size; so one end was removed and a
hole the same as the one in chassis was
punched in the other. The bolts in the ring
clamp, on the tube, go through this #10
can, the feet on the ring, and the chassis and
thus secure the whole assembly. A second
#} 0 can underwent an operation with the
tin snips and hole punch, and by serrating the
lower portion, it was possible to press fit it
into the first can and fonn the desired chim
ney. This does of course increase the plate
to ground capacity, and very little tank ca
pacity is needed on 15 meters. The cooling
system seems quite adequate and except for

13 MAGAZINE



the blower, costs nothing but labor. The illus
tration shows the procedure.

Circuit: The circuit diagram is included hut
is pretty straight forward. The chassis was a
box that was 011 hand and lends itself well
to a sub-chassis grid and filament circuit.
The grid circuit is a National 40 wall all band
tuner which happened to be on hand from
previous equipment. The final tank coil is old
fashioned for reasons of economy and space.
You have to change it. A neutralizing ca
pacitor is included using «grid" neutralizing.
The geometry of this construction called for
Jess capacity than was present with this ca
pacitor completely removed to get perfect
neutralization. So we had to take it out. The
amplifier is perfectly stable for all frequencies
from 21 me down. Ten meters was never
tried. At low frequencies it is necessary to add
externally to the loading capacitor. The output
terminals are binding posts with built in ba-

nana jacks. They are spaced so that a standard
mica capacitor, with banana plugs screwed in.
will just fit.

Use: The amplifier is used at W7CSD
mostly on 21 mc NBFM with about 400 walls
input. (We don't have a 3000 volt supply.)
It would work at a full kw as a linear either
for AM or SSB. A 6146 will drive it very
likely. The lack of a shielded cabinet may
cause some eyebrow raising. At the \V7CSD
location there is only one TV station and it is
on Channel 2. All others are received on a
cable system; hence TVI is no problem. \Ve
have some herring bone on the TV whose
antenna is less than 15 feet from the trans
mitting antenna when the transmitter is on
20. No trouble on 15 or lower frequencies.

Assuming you have an appropriate kw pow
er supply gathering dust, this is a real cheap
way to get a high power final on the air.

... W7CSD

Roy Pafenburg W4WKM

Simple Surplus Salvage

Twenty years ago, at the peak of the war
effort, the twin sister of Rosie the Riveter
dipped a socket drive set screw in the strong,
est cement then known to man. She then
drove it home, using a 12" "T" handled wrench
and all the awe inspiring strength of her 200
pound frame. Her partner on the production
line then stepped forward and, after inserting
a tiny taper pin, drove it out of sight with the
aid of a 20 pound sledge. After a liberal
application of ~IFP varnish, this fragile item
of electronic equipment was started off to the
war. However, it never arrived and after re
posing in many warehouses for all those weary
years, you finally buy it from Surplus Sam.

low you drool over all those fancy gears,
couplings and other components you plan to
incorporate into your new, super de luxe final.
Out come the tools and you go to work. You
insert a wrench in a set screw and apply pres
sure but nothing happens. You apply a bit
more pressure and the wrench suddenly devel
ops a 90° twist. Undaunted, you grab a pair
of gas pliers and really heave. There is a slight
click and the wrench turns freely in the broken
screw head. Twenty minutes and much work
later, you have the mutilated screw loose.
Now to drive the taper pin out. Ten minutes.
a broken punch, many bent nails and three
cracked ceramic insulators later you hold the
now multilated and utterly worthless coupling
in your hand. You give up the project. tum

DECEMBER 1965

off the lights and. once again, swear off surplus
for good.

If the above sounds familiar, join the club.
All who have worked with surplus military
equipment have experienced this frustration.
There is, however, an easy way out. Sinaply
fire up the soldering iron before you go to
work. 'When the iron is good and hot, insert
the wrench in the set screw and apply moder
ate pressure. Now, bring the hot iron in con
tact with the hub of the coupling or other
mechanical component and wait a moment. As
the hub heats up it expands from around the
setscrew and the screw turns out easily.

Now, let the hub cool off and turn your
attention to the taper pin. Carefully examine
both ends of the pin and turn the coupling
so the small diameter end of the pin is toward
YOIl. Once more, apply the hot soldering iron
to the hub. Let it heat for about 30 seconds
and then, using a small drift punch (or even a
rusty nail) tap lightly on the pin. The pin
will drop out as if hexed.

The coupling, gear or what have you should
now slide freely off the shaft. If not, do not be
alarmed. Sinaply heat the hub again and tap
lightly. The hub should slide off easily.

Try this technique; it works wonders. Only
one precaution is in order. Use the heat treat
ment before you chew up the screw and round
off the wrench with the brute force methodl

••• W4WKM
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• • • • Tom Lomb K8ERV
1066 Larchwood Rd .
Mansfi e ld, Ohio
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An Audio Frequency Standard

The instrument to be described will meas
ure or genera te frequencies from 100 cps to
6 kc with an accuracy of a few cycles. and
will generate harmonic markers of 100 and
400 cps with an accuracy of better than .03%.
An instrument of this accuracy is particularly
useful for calibrating other oscillators; meas
uring mark. space and sh ift frequencies in
HTTY work; measuring inductance, capacity
and Q by the resonant frequency method ;
and p lotting the response curves of sharp au
d io fil ters.

Fig. 1 shows the block diagram and Fig. 2
the method of operation. A beat-Frequen cy
oscillator operates from 100 cps to 6 kc. The
"F" d ial ( main tuning ) is calibrated every
100 cps over this range. A second pial "8£"
(vernier tuning ) lowers the outp ut frequency
hy up to 100 cps. An accurate fork standard
establishes bench marks every 100 cps through
out the frequency range.

....,..
8E:AT NOTE FREO.

F- AF." I,IIXER ,.

Y I""' ''-
"'"e.

0-1QO"V 0-6 KC
( A ') {F)

Fig. 1. Block diag ram of the Audio Frequency
Standa rd.

Suppose an unknown frequency ( 2170 cps )
is to be measured. Fig. 2 shows the relations
between the unknown, the bfo and the 100
cps markers. The bfo is first set exactly on
the unknown frequency by zero beating. The
" I''' d ial now reads between 2.1 kc and 2.2
kc. The switch (F ig. 1 ) is now thrown con
necting the mixer to the 100 cps stand ard.
The "/IF" dial now drops the bfo to the next
lower 100 cps harmonic ( 2.1 kc ) . The "/IF"
cali bration says that the bfo was dropped
70 cps to reach 2.1 kc, so the unknown must
be 2100 cps plus 70 cps or 2.170 kc. The
unknown is always the sum of the «F" and
"SF" dials . The entire procedure takes only a
few seconds.

Since the 2.1 kc frequency is exact, the
only sources of error are oF' dial inaccuracy,
inexact zero beating, and bfo drift during
measurement. \ Vith a little pract ice the error
should not exceed five cycles at the most. By
measuring the harmonics of low frequency
signals, this error may be decreased even fur
ther!

T he complete circuit is shown in Fig. 3 .
Ql and Q2 are stahle beat oscillators operating
at about 450 kc. L, and L, are the windings
of 4.5 me if transformers. The fixed tuning
condensers CrC2-Cu-C5 must be made up of
silver micas for stability, since even a very
small percentage drift at 450 ke results in a
very large drift in the beat frequency. The
short term drift rate in the audio beat can
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Note that the output of mixer Q. does
not contain the usual low-pass filter. The
audible frequencies present (bfo or unknown)
are heard as well as any near zero beats. The
very low beat frequency, which usually can
not be heard by ear, modulates the higher
audible notes present, causing them to "wow
wow-wow." An exact zero beat can be easily
established since we are listening, not to the
sub-audible beat, but to its effect on a higher
tone. The need for this higher audible tone
sets the lower limit of the instrument to about
100 cps.

Calibration
It is important that the bfo not drift during

initial calibration. Place the instrument away
from drafts and hot equipment, and let it
warm up for several minutes. Set CD at mini
mum capacity, set CI O at half capacity, and
set ell at maximum capacity. Now adjust
the slugs of L, and L2 for a strong zero
beat in headphones or in an amplifier plugged

, 110'\11

•

be held to about one cycle per minute. Of
the many transistor types tested, the PhHeD
2N588 gave the best voltage and temperature
stabili ty. but almost any rf type will work in
the circuit.

The oscillators must have good electrical
isolation or they will lock together at low
frequencies. Cs must be connected with short
leads to the common -6v line near the coil
terminals. \Vith proper isolation outputs of less
than 20 cps will be obtained before locking.

Q" mixes the 450 kc oscillators giving a
0-6kc beat in the collector circuit. This bfo
output feeds the second mixer, Q4

Q. is a 400 cycle fork oscillator. The fork
is rated accurate to beller than .01%. Since
the recommended (vacuum tube) circuit is
not used, the accuracy may be lowered, but
even .03%would be only 1.8 cps off at 6kcl

The output of Q. is a sharp pulse, ideal
for triggering the unijunclion divider. The
pulse is clipped at 6.8 volts by D2. This stand
ardized pulse is available at an output jack,
and is also used to calibrate the bfo at 400
cps when 5, (cal bfo) is pressed.

The unijunclion 100 cps oscillator, Q., is
synchronized by the 400 cps fork. The 100 cps
sign al is available at an output jack. Its very
sharp pulse provides harmonics every 100
cycles throughout the audio spectrum (Fig.
2). When S2 is pressed, the bfo is combined
with this frequency "comb" in mixer Q. to
give accurate zero beats with the bfo every
multiple of 100 cps .

- -_ ,,_.... - " '- """
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Fig. 3 . Schematic of the 100-6000 cycle Audio Frequency Standa rd. L1 , L2 a re 4 .5 if transformer pri
maries. Re move interna l capacitors. T I is a miniature 3 7 v transformer {availab le from author for $ 1'>
The fork is 0 Philamon J-400-K . C5 should be .00 57 and the three .1's above it .0 1'so
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Fig. 4. Measuring L, C, Q.

ill to h . If a beat cannot be ob tuinccl, pad
C:! or C:; un til a tone is heard , and adjust
the slugs for zero beat while tapping the coils
to insure mechanical stab ility. The " 1''' ' d ial
(Co) should now cover a range of about 6ke,
with a good constant sine wave a t J4' The
ampiItude may be adjusted for maximum out
put without distortion by changing R5 •

About 30 seconds after turn-on the fork
should be heard softly humming. Connect a
cope to I. and adjust R22 for a stable 100
cycle output, indicated by a strong Q5 pulse
on top of each fourth 400 cycle pulse. If Q5
will not synchronize, change C::!9 as necessary.

Press 82 and rotate Cg. Faint zero beats
should be heard every 100 cycles. With Co set
on one of the markers, Cn should be able to
drop the frequency to the next lower marker,
that is, Cn should have a 100 cycle tuning
range. For best linearity, center this range so
that en need not be operated too near either
full or minimum capacity. Mark the two zero
beat points on the "IlF" dial very carejulb},
\Vilh mechanical divid ers divide the scale into
5-cycIe increments beginning with "0" at the
higher capacity end.

Return Clt to the zero mark. Set CD to
minimum capacity and reset L} for zero beat if
necessary. Slowly turn the "F" dial to higher
frequencies, with S2 depressed, and mark the
dial at each 100 cycle beat point. Return oc
casionally to the first 100 cps mark and re
zero with ClO if necessary. A particularly
strong beat will be obtained at 400 cycles by

FREQUENCY,
Fig. 5. Q ca lculation by the bandwidth me thod.
Q= F{t!.F

RAD IO AMATE UR 116 k
~

ca 00 INC
• '.p~pt. B, 4844Y;:Fullet,lon Ave.

I; Chicago, III. 60639
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pressing SI' Mark this point in red as it is a
bfo calibration point.

Measuring an Unknown frequency
Turn 1\17 for minimum level with Sa turned

on. Set the "SF" dial to zero and set the "F"
dial to the 400 cycle calibration mark. Press
SI and set Cl 0 for zero beat. Release Sh ad
vance R17 and with the "F" dial zero beat
the unknown. Be sure you don't zero on a
harmonic of one of the tones by audibly
comparing the tone at zero beat with R17 at
minimum (bfo tone ) and at maximum (un
known tone ) .

With the "F" dial accurately zeroed to the
unknown, push S~ and quickly advance the
"oF" dial to zero beat with the next lower
100 cycle marker. The unknown is now the
next lower "F" dial reading plus the "oF»
dial reading. Note that the exact calibration
or reading of the "F" dial is unimportant, it
just establishes which 100 cycle harmonic is
being used as a reference for the "oF" dial.

Frequencies above 6kc can be measured
by beating a harmonic of the bfo if the ap
proximate frequency is known. The percent
age accuracy is not changed, but the inaccu
racy in cycles increases in proportion to the
harmonic number. Likewise, frequencies be
low 3kc may be measured more accurately by
setting the "F" dial on the second (or higher )
harmonic. Now the Inaccuracy in cycles is
decreased by the harmonic number.

Setting an exact frequency
Suppose you want to generate an accurate

2125 cps signal. Set the "SF" dial to zero
and calibrate the "F" dial at 400 cps. Push
S2 and zero beat the "F" dial at the next high
er mark (2200 cps) . Now drop the frequency
75 cps with the "SF" dial. The output is now
2200-75 = 2125 cps . When located away
from heated equipment, the oscillator drift
will be about 1 cycle per minute.

Uses of the standard
Now that you have decided not to build

this standard, let's see what you will be miss
ing. There are several unique measurements
that can be made with an accurate oscillator.
L-C measurement

Providing the circuit Q is fairly high, very
accurate measurements of Land C can be
made by detennining the resonance of an
L-C circuit. Fig. 4 is set up using an ac
curately known inductance to measure capaci
ty. and vice-versa. Resonance is indicated by a
peak in the output on a scope or ac VfVM.

1
Values are calculated by F = 211 V LC
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Side view of the Audio Frequency Standa rd. The
fork IS In the upper left corner. Not ice that most
of the wiring is on a printed circuit board, though
othe r methods o f construction moy be used.

Q measurement
The Q of an L-C circuit is easily measured

hy the bandwidth method. The setup is shown
ill Figs. 4 & 5. The 3 db down frequencies arc
measu red and the Q figured from Q = F/bf.
The total circuit loading (R, in parallel with
HJ must be high compared to 2".FLQ for
accurate results. If a low-loss condenser is
used (mica or polystyrene ) the Q will be es
sen tiallv that of the inductance.
Filter measurement

Very sharp audio Biters, such as used in
RTTY, may be easily plotted because of the
high accuracy and good setability of this os
cillator. The output impedance is 2.2k,
which must be corrected to the proper input
impedance of the filter. An ac VTVM con
nected to the filter output will enable an ex
cellent frequency plot to be made. Usually
the "SF·' is not needed, the "F·' dial being
set to each 100 cycle marker and output read
ings plotted.

In RTIY work it is necessary to measure
small differences of large numbers (0-850 cps
out of 3kc ), a basically inaccurate procedure.
Finding the mark and space frequencies with
this oscillator, and subtracting, is probably
much more accurate than the normal zeroing
of one frequency in the receiver and measur
ing the shift directly. The latter procedure is
not too accurate due to the difficulty of getting
a good zero beat with most receivers.

In the past month this instrument has be
come indispensable, and worth its small cost
several times over in just the tuning up of
HTTY filters. . . . K8ERV
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Robert N. Tellefsen W7SMC/6
2778 Tyrello
Mountain View, Californ ia

A Bumper Mount
for "Impossible" Cars

After driving an older car equipped with a
body mount for your mobile antenna, you have

I
•

The hybrid bumper mount installed on the author's
Duesenberg showing sufficient clearance even for
cars where the reor deck ove rhangs the bumper.

78

bought a new (or newer) car. Xow what to do
about an antenna mount? You don't want to
put any holes in the body of tbe new car, at
least not until it's paid for , and the bumper of
the new car is too close to the body to permit
the use of a conventional bumper mount. The
bumper may even underhang the body. Cer
tainly the base of your whip would touch the
rear edge of the trunk lid or tbe tail lights. So
where do you go from here?

If you kept the body mount from your old
car, you have the prohlem halfway solved . All
that remains is to purchase a good double
chain bumper mount, one with an inverted U
shaped bracket on which a whip is normally
mounted. These two mounts are then com
bined to make a hybrid bumper mount which
will give you plenty of clearance between your
antenna and the car body.

To assemble this hybrid bumper mount, it is
first necessary to remove the If-shaped bracket
from the rest of the bumper mount for a while.
This is done by removing a cross bolt and a
spacer whi ch prevents the legs of the If-shaped
bracket from being drawn together when the
cross bolt is tightened. In the middle of the
V-shaped bracket there will be a pair of fiber
washers with a bolt passing through them into
a small hexagonal metal fitting which would
normally receive the base of an antenna. Re
move the metal fitting, the bolt, and the two
fiber washers from the Ucshaped bracket. Set
the fiber washers and the V-shaped bracket
aside; they will be nsed later.

Remove the big fiber disc from your old
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body mount. You should have remaining the
two halves of the body mount, with the body
mounting half having a long screw protruding
from it.

Now replace the two fiber washers on the
Uvslmped bracket. and insert the long screw of
the body mount through them. If the long
screw is a little larger in diameter than the
holes in the washers. the holes can be enlarged
with a drill or a rat-tail file . Be careful not to
remove any more fiber material than necessary.
Place a large solder lug on the end of the long
screw and start a nut on the screw. Position
the body mount and the U-shaped bracket as
shown in the photo, and tighten the nut with
a socket wrench.

Replace the Ucshnped bracket on the rest of
the bumper mount, and tighten the cross holt
finger tight.

Install the hybrid bumper mount in a con
venient place on your rear bumper. Push the
U-shaped bracket over so that it lies in the
horizontal plane, and tighten the cross bolt so
that the U-shaped bracket cannot move. Then
adjust the joint between halves of the body
mount so that the part which receives the base
of the antenna will hold the antenna erect.

When you figure out a way to bring your
coax out of the car body to the hybrid bumper
mount, connect the center conductor to the
solder lug on the long screw of the body
mount, and ground the shield braid to the U
shaped bracket. Some bumper mounts already
have a small screw tapped into the side of the
If-shaped bracket for this purpose. If yours
does not have such a screw, vou can easily
install one.

This hybrid bumper mount has been in use
for over 7000 miles and has given very good
service. If you have a new car, why not give
this hyhrid mount a try before cutting into that
li k e paint job?

DECEM BER 1965
206 East front Street. florenc.. Colora do

19



II

i

~~~••~~••••••••••••••••••••••c••••• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •A
i The Perfect Christmas Gift for a Ham i
~ The Radio Society of Great Britain r_ I
~ Amateur Radio Handbook I

This fabulous 540 page hardbound handbook completely rilE IIii
and thoroughly covers every aspect of amateur rad io : tubes, A:\IATHJR R ,\ U1 0 ..
transistors, receivers, transmitters, vhf gear, anten nas, side- 2
band, FM, mobi le equipment , noise and interference, prcpo- 11:\:'\1>8001\: •
garion, keying, mod ulat ion , power suppl ies, measurements, •
operating and sta tion layout and much , m uch more. It is I
completely illustrated with photographs and drawings. This "
handbook is very well written and comple tely understand- "
able. The RSGB tries to help hams improve themselves, so =
it includes much necessary technical data that some Ameri- A;
can hand book s ignore. For instance, suppose you want to de- "
sign a linear for SSB. The Brand X Handbook devotes about I
four pages to description , including a table of typical values ;;
of popular tubes. The RSGB Handbook gives 13 pages to I:
them, plus many pages of construction, figuring b ias, rest ing =
current, circuit consta nts, efficiency, etc. The RSGB Hand- Iii
book is a necessity for the bu ild ing, techn icall y minded ham. " . ..... . ""..-"K" Iii
Even if you don't build . th is book wi ll help you understand ~
your equipment and radio better. In stock for immediate de- l1lIi
livery if you order now. only 5.50 ..

• •The RSGB Radio Data Reference Book The RSGB Amateur Radio Circuits Book I
This Reference Book is the best we've seen. It hail math, ete, are in this one book. It's hardbound "
just about l'Vt' ry t hinE you want to look up in it. with traditional English Quality, so won't Ca ll "1Il
It gives you all ol the PRltes missing l rom your apart alter a lew m onths use as paper-bound
Brsnd X Ha n dbook . All ol the for mulas, graphs books sometimes do. If you build, il }'OU want to "
snd tables you'll ever need on RF power amplt, be able to use your equipment properly, you need ..
tiers, pi nets, tanks, filters, antenna design, eoils this book. I n s tock il you hu r ry. only '2.25 ..

•
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Socket Punch Chassis
Roy Pofenberg W4W KM

Protection
~IallY counuerciallv av.ulablc chassis as

semblies and cases are of light aluminum con
struction and fi nished in hammertone gray
lacquer. Since no primer coat is used, this
fin ish is very susceptible to Baking and chip
ping. Even when care is exercised, the finish is

so

usually damaged (luring the ccus truetlon of
a project using these units.

The photograph shows the answer to one
common cause of finish damage. \Vhen knock
out socket punches are used, the pressure of
the punch will often cause Baking of the lac
q uer. Simply insert a washer of cardstock or
heavy paper between the punch and the
chassis surface. This gasket will protect the
fi nish, even if the punch turns as the screw is
tightened.

Another common cause of finish damage is
the square used to lay-out the chassis. To
avoid this damage, simply apply a strip of
cellophane tape to the underside of the rule
and the butt surfaces of the square. After
construction is completed and decals are ap
plied, a coat of clear spray lacquer will protect
both the decals and the original finish. Warn
ing apply a very thin coat or the spray lac
quer will dissolve both the decals and the
original finish!

.. . W4wnl
Photo B,: Morllfn S. GIfIS",lfn, Jr.
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"DE" How Come?

I wonder how many of OUf present-day
hams have thought about why they use "D E"
before signing their calls when using Code?

"D E" was part of the 1912 International
Radio Agreement. Since it has now been
used for more than 50 years, it probably is
taken for granted and used without a passing
thought by all except the real old timers!

Before 1913 we just made the call letters
of the wanted station several times, then the
call letters of the calling station-no DE in
between. For example, instead of calling say
NPlf NPlf NPlf de \V6LM-we would send
NPH NPH \V6LM GA. Tbe "GA" stood for
"go ahead" as there also then was no "K" in
vitation to transmitI

I am certain the procedure explained above
was simply a carry-over from the Morse land
telegraph lines and stations. All instruments
on a land telegraph line were in series; so,
when a called station replied to a calling sta
tion, the operator just opened the circuit (with
a lever provided for that purpose, all the side
of the key) and answered back. Of course the
calling station knew the moment the circuit
was opened and reply started; so there was
no need of any character or signal between
the call letters of the 2 stations. The same
procedure was used on wireless work until the
1912 regulations included the use of "DE."

... W6L~1

John Carroll K6HKB

A Double Action Foot Switch

reaches it after the first switch and before the
second one. Resting a foot on the pedal trig
gers the first switch only, giving push-release
action. Stepping down hard triggers the sec
ond switch, which stays on after the foot is
removed. A second stomp shuts it off again.

It's a good idea to put a heel rest behind
the pedal, because the foot slides back other
wise. The foot rest next to the pedal is handy
between transmissions.

As for construction and exact mechanical
scheme, it's as far from critical as anything
in radio ever gets. The dimensions and the
shapes of the brackets just have to be laid out
according to what's in the junk hox. The base
can be anything big enough to stay put; mine
is a ,. X 7 X 10 piece of scrap plywood. 1 used
an automobile gas pedal, but a piece of ply
wood covered with stair tread might be more
comfortable. The heel rest is a piece of 1 X 2
tacked to the base, and the foot rest is a
wedge-shaped piece cut from 2 X 4.

A couple of things are important. The pedal
should still be tilted back 10° or 15° at the
bottom of its travel, because it's hard on the
ankle to reach down any farther than that.
Also, there should be room to adjust the
switches to get the sequence right.

I've been using mine for four months, and
the only trouble I've had came from a worn
out vacuum cleaner switch I shouldn't have
used in the first place.

"<,,,-- SPRING

PANEL
BUSHING

DETAIL I
TYP 2 PLACES

NUT-'<-_

CHAlN~y"'E::::::

NOTE : WIRING NOT SHOWN

Foot switches to put the rig on the air
aren't new, but they are usually the push-to
transmit, release-to-receive type. I decided to
build one with the option of lock-on, so that
I could have push-release action for short
transmissions without the fatigue of holding,
the pedal down for long periods, and still
have no-hands operation in both cases.

Referring to the drawing, the pedal is
hinged to the base and provided with a return
spring just stiff enough to raise the pedal.
A chain limits the resting height as shown in
Detail 1. The spring should be soft enough to
go down easily when stepped on.

The two switches under the pedal are wired
in parallel. The first switch is a momentary
type, a microswitch with an overtravel plung
er in my unit. This one provides the push-to
transmit action. The second switch is a push
on, push-off switch. It provides the lock-on
feature. I used a common appliance switch.

The spring assembly under the toe of the
pedal is made extra stiff, and the pedal

SECOND FIRST . .. K6lfKB
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ANOTHER LINEAR !f& SYSTEMS 1st!

« THE COMMANDER»

DUAL I N PUT POWER SU P PLY AN D CHARGER*

OUTPUTS
850/750/650 volts d.c,
325/285/250 volts d.c,
12.6 volts (filaments)
12.6 volts d.c, (charger)
0-125 volt s d.c, (adj. bias)

INPUTS
110 volts a.c., 50-400 cps
12 to 15 volts d.c,
(In emergency service, both a.c, line
and 12-volt battery are connected. Unit
will automatically select line input.)

• 110 VOLT A.C. OR 12 VOLT D.C. OPERATION with automatic input voltage
selection. Instantaneous voltage changeover prevents loss of power to trans
ceiver, even when transmitting!
• CHARG ES 12-VOLT BATTERY AUTOMATICALLY when operating from
110 volt a.c. input. Ideal for that emergency power system you have always
wanted at the fixed station!
• SUPPLIES ALL VOLTAGES FOR ANY TRANSCEIVER UP TO 500 WATTS
PEP. MUltiple high- and low-voltage output taps, charger output, pius bias
output adjustable from 0 to 125 volts d.c. gives true fleXibility.
• QUICK, DETACHABLE MOBILE MOUNT INCLUDED. Makes moving the
COMMANDER between car and house easy. You can even leave everything
in the car and tune up the mobile rig using a.c, power. No haywire. No
dead batteries!
• IMM EDIATELY AVAILABLE from your local dealer. The price: only
$189.50. Seventeen-foot d.c, input and output cables, and six-foot a.c.
input cable supplied. (Compare this one low price with the combined cost
of separate mobi le and fixed station supplies:)

LINEAR SYSTEMS, Inc.
605 UNIVERS ITY AVENUE, LOS GATOS, CALIFORN IA

New Telephone: 354·6661 (Area Code 408)

New TWX: (408) 571 -7249

DECEMBER 1965

Copyright e 1965 Line ar Systems, Inc. 'Patent Applied for
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Gus Browning W4BPD

Gus: Part VIII

In the last chapter I was in Athens, Greece
staying with SV1AIl, George. We talked about
the possibilities of a trip to Mount Athos.
Socrates SVIAE was also interested in a trip
there and both of them and a number of other
hams had tried hut permission was never given
to anyone, nor was anyone eve II encouraged to
keep trying. Fi rst, there is problem No. I - get 
ting permission from the Greek government,
and problem No.2-getting pennission from
the high church officials in Mount Athos. Get
ting pennission from either, even to this day,
seems absolutely impossible. The same goes
with the Sovereign Order of the Knights of
Malta in Rome. This has been tried, I under
stand, by a number of people. and so far it' s
still there awaiting the right one to get the
right key to open it to the OX World as virgin
DX territory. I would give my right eyeball to
be the fellow who operates from these two
spots, the only two spots in the whole world
still left for a W 1FH to work.

I felt, as I departed from Athens, that I had
known George a long time. lie is a very sin
cere fellow, and of course I hope some day to
visit him and Socrates again and get to know
both of them better.

The trip to Beirut, Lebanon was uneventful.
No customs trouble at all there, since I was
having my radio equipment 'shipped to Nai
robi hy IlA II of Milan. I was met at the air
port in Beirut by Bundy and Fred-OD5CT
and OD5AF. Rundy took me to his very ele
gant air-conditioned apartment and was intro
duced to his refrigerator with all those Cokes
in it. Rundy's wife is from North Carolina, and
boy I sure had some very fine southern cook
ing while there! I even operated OD5CT a
number of times. I was getting the "feel" of
DX now; the "\V" boys ' vere not loud like they
v....ere in Europe. The old bands were changing
and so were the local QRM stations heard.

84

The population of Beiru t seemed to be about
three fourths Arabie and the rest Western.
Hotels can be had for any price that you want
to pay. Beirut is a sort of free port, so things
can he bought there a lot more reasonably than
nny other place in that area except Aden. For
a ham, Beirut seems to me to be a very good
spot. All Africa is south of them; Europe is not
too far away for good QSO's all day long. The
Middle East is their next door neighbor; Asia
proper is not too far away either. And of course
the "WK" stations with their KW's and beams
can be worked easily. I suppose their hard-to
work area is the Pacific Islands. Rut, all con
sidered. OD5 land seems to be situated in a
good spot, although living there is very expen
sive, Rundy told me. This is true especially if
you want to buy USA products. I understand
if yen are a good "trader" that it's quite easy
to make good money in Beirut. Everyone there
looked quite prosperous, and business was like
a beehive in every place that I visited. Even
at the bazaars business was rushing like mad
all day long and well into the night.

After about 4 or 5 days there staying with
Rundy, we departed for Cairo, Egypt. The
flight we went on arrived at about 10 o'clock
at the Cairo Airport. When you get over Egypt
you will know it by the desert down below you
as far as the eye can see-it's one big mass of
yellow sand from horizon to horizon , Then the
plane landed and the door was opened; we
knew we were in Egypt by the hot air. TIle
airport at Cairo is out on the desert and the
approach is sand in all directions. Rundy came
with me to Cairo, to stay a few days for busi
ness. He insisted that I stay with him at the
Nile Hilton, a real fancy hotel with real fancy
prices; the whole thing is airconditioned and
there is no suffering there on account of the
heat, as long as you are inside the hotel. \ Ve
went out to some of those Egyptian cafes and
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had some of the oddest food I had ever eaten.
Then one night we went to one of the night
clubs. That was the thing! Arabic music, sing
ing, and real "belly dancing."

After about 3 days or so, Bundy had to rc
tum to Beirut. After he d eparted I decided it
was time to hunt IIp the fellow that Mahmud
- SU n IS-had written that Arabic note to. I
could not stand that ra te staying at the Nile
Hilton so I made a phone call to the number
that Mahmud had written . I rnmediatelv Mah-•
mud's friend, Mohammed AteE, was around to
the hotel to see me. He had a chauffe ur driven
red Chevrolet convertible and the top was
down. He insi sted that I come around and stay
with him (this was what I wanted alI along ).

Mohammed owned a nice apartment build
ing, I guess about 6 or 7 stories high. On top
of the building was a penthouse consisting of
th ree rooms. He went in with me and said,
"Gus, this is YOUTS as long as you stay in Cairo:'
Out of the bedroom window I could see the
Pyramids of Giza in the distance, all three of
them. I said to myself, "This is it." lIe told me
if I wanted anything just to pull the tassel that
was at the head of my bed. He departed and
told me to lie d own and take a rest . Imme
diately after he left I decided to try out that
tassel. I pulled it and in a few moments a
young se rvant appeared and said, "Yes, mas
ter?" I said, "Get me a m id Coca Cola." lIe
bowed and departed and in about 5 minutes
was back with a good cold one. Now this was
living! About 12 :30 my lunch was brought up
to me by the same little servant. This hoy was
about 12 years old and, I understand, was one
of the child ren from a farm family. After lunch
I decided to try the tassel pull business again.
' Vhen the servant said «Yes, master," I said,
"Bring me a good cold Pepsi Cola"-ep ronto,
it was on hand . I said , Gus, you are a lucky
dog; all this service, plenty of cold drinks, 3
private rooms, and a car left at your dis
posal also.

Walking around Cairo, I saw lots of those
veiled ladies and I was warned not to a ttemp t
to take a picture of them or my camera might
get smashed and muvbe I m ight even get
smashed . I wen t to a number of those big:
mosques in Cairo. Yon see people praying on
their prayer rugs, all facing the east-cxlcccn.
This takes place 5 times each d ay, early in the
morning, again about 10, then about 12 noon.
again about 3, and again abou t 6. These
mosques have gone modem with a hang- ev
eryone of them seem to have a hig: P.A. system
where the head man ca lls the people to prayer
with his mou rnful singsong. To me it sounded
very sad .



The fi rst morning at Atefs I went down
stairs to the chauffeur and told him I wanted
to go to the pyramids. Off we went. The pyra
mids of Giza (those are the 3 hig ones, that
you always see in movies ) are about 15 miles
away, a good road all the way. When I first
arrived at their base I was impressed with
their tremendous size, and then I looked at
those large stones that they are made of; and
when I thought th at they were made a few
thousand years ago, I really wondered how
they ever did this without any modern mnchin
ery-alI done with just the simplest tools. It
does look almost impossible, but there tbey are.

I had a few meals with Moh ammed in his
apartment below; he was living with his
mother and family there. But one odd thing:
I never did see any females there. It seems
they are kept separate from the males. You
soon get used to the fact that when you go to
someone's home, you don't expect to see their
wife, or any of their sisters; nothing but their
father and brothers. This is their way of life.

One night someone knocked on my door
and when I opened it, there stood one of the
prettiest young ladies I have ever seen. She
was about 14 years old and a picture of real
beauty, with the typical Egyptian face. I said
"Come in." She introduced herself as Atefs
sister. I said, "Where is your veil?" She said,
"I am a modern Egyptian and will never wear
one of those old-fashioned veils." When I re
turned to Cairo 3 years later, I noticed there
were a lot less veils on the ladies. This young
lady spoke very good English and we had a
long talk. She wanted to know all about Amer
ica, and I told her what I could . To this day,
I don't think Atef knows that his sister visited
me when I was there.

While in Cairo I met SUlIC - Abrihim
Charmy, a very nice fellow who is not on the
air anymore. It seems that he received a notice
from the licensing authorities to bring in his
license. It was cancelled on the spot with no
explanation whatsoever. They also came to his
home and cut all the cables between his power
pack and rig and it was all sealed up with
sealing wax and an official seal placed on it.
I asked him why. He said he had no idea why
this was done. I guess in this sort of dictatorial
country, they don't have to explain anything
to you. \Vhen it's done, it's done-Amen I You
fellows in real free countries don't know how
lucky you are . In lots of countries they don't
have to explain anything to anyone. If you do
too much complaining you might even end up
in prison. You just keep your mouth shut and
take what they dish out. Boy. how lucky we
Americans are-and many people don't know
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it. We take everything for granted and seldom
think of how things are in the rest of the world.

After staying in my little penthouse in Cairo
for 14 days, time arrived for me to depart for
Nairobi. Atef was very disappointed that I had
to leave. lIe invited me to return and spend a
few months with him upon my return trip. I
can truthfully say my stay in Egypt was most
enjoyable. I really was "living" there: plenty
of good food, auto trips, private rooms, and
ALL FREEl What else could I have had?

The first place the plane stopped on the way
to Nairobi was Khartoum, in the Sudan. I
wanted to stay there for 3 or 4 days to take
some pictures. The plane landed about IO at
night, and brother, when they opened the
door, the hot-air blast scorched me. It was
HOT and howl You know me; the way I travel
is-never make any reservations at any time.
Well, this is one time I should have made ad
vance hotel reservations for an air-conditioned
room! Since I had not, I ended up hunting all
over Khartoum for one; none could be found
so I had to accept a regular hotel room, one
with two of those large, slow-turning ceiling
fans in it. I took a shower, had dinner, took a
shower, wrote some in my diary, took a shower,
read a newspaper and took a shower, and
without bothering to put on any clothes at all,
lay down on just the bed sheets, both ceiling
fans in high gear, and tried my very best to go
to sleep. Sweat poured off me like a dog. I just
lay there sweating it out until about 2:30,
when it fin ally cooled down to about 100 de
grees and 1 went to sleep. I was up at 7 the
next day, and it was already hot. I could not
see anything at an in Khartoum to take any
pictures of; there just was not anything that
looked interesting enough for me to use my
film on. My plans were to stay there for 3 or
4 days, but with the weather so doggoned hot
and nothing of interest to look at or visit, I
decided Khartoum was not for me. Imme
diately I departed from there for Addis Ababa,
Ethiopia.

Between Khartoum and Addis Ababa I saw
some of the roughest country I have ever seen
anywhere; plenty of big mountains and lakes.
At one place during this Hight I saw three
lakes, each one a different color; one was blue,
one green and one yellow. I took a color pic
ture of this from the air, and as usual it did
not tum out so good.

The airport at Addis Ababa was practically
hrand new, very beautiful and large. I spent
one night in Addis Ababa, walking and taking
a few pictures around the Palace and a few
street scenes. The weather there was very nicc ,
the elevation being something over 1 mile.
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after I did, Lee W0AIW stayed with Robbie,
and the others (Mike W0MAF, and Mac
W0UQV ) stayed at a downtown hotel. Now,
these fellows really came prepared for a
DXpedition with nearly a ton of radio equip
ment, power plant , antennas , spare parts etc .
My equipment that was supposed to have
been air freighted to me from Milan by !lAB
some 20 days before my arrival had never
arrived, so I was lucky that Lee and the boys
had brought plenty of gear with them.

After spending a few days in Nairobi check
ing over everything and doing a little sight
seeing it was time to depart for Mombnssa.
Away we went down to the railway station
with all that radio gear. Lee and Mike shared
one compartment and Mac and I the other.
Those compartments were crammed to the
brim with boxes, and I for one could under
stand why the ticket clerk said we had by far
too much luggage to be taken "free." We
could hardly move around in our compart
ments.

Upon arriving in Mombassa, we checked
into a hotel. Mombassa is right smack on the
seacoast so you get the benefit of all the loss
of altitude by the temperatnre rise. If you
want to sleep when you are in Mombassa,
you get an air-conditioned hotel room or you

POLVCOILS

POLYPHASE INSTRUMENT COMPANY
COMMERCIAL PRODUCTS DIVISION / BRIDGEPORT, PENNSYLVANIA

Ask your Distributor for PIC Components, quality-engineered since 1948

POLVSWITCHES

For Finger-tip . Multiple l oad , R.F. Power Selection - No disconnect ing or
reconnecting balky Coa x fillings. Safe. Accurate.

3 MODELS PRICE
PS750-Single Pole. 5 Position $9.95
PS751-Two Pole, Two Position . ....................... .•........... 8.95
PS752-Single Pole. 2 Position 8.45
f eatures: Heavy. Switchi ng El ements -. Compact Designs • Knob and Plate
includ ed • MaXimum Ratings • Attractive Colors • Solid Qual ity

• Wri te for Bulletin CP-lOO2. • FROM YOU R DISTRIBUTOR ONLY.

.
55 Types of Air-Wound Inductors with exclusive "0" Shaped support rod s.
Interna l material hang-over in the electrical field is minimized for lower loss of
energy and higher "Q" cha racteristics.
Complete Sizes : Diameters W" lo 3"'; lengths 2" to 10"'.

• Write for Bulletin CP- IOOI. • FROM YOUR DI STRIBUTOR ONLY.
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Away I went on to Nairobi, Kenya-lion
country I call it. The first night there I spent
in a downtown hotel. I called lip Leny VQ4AQ
(now 5Z4GT) and he came by and took me
to his home where I met his niece XYL Lillette
and his daughter Gertie. \Ve had a wonderful
eye-ball QSO. I operated VQ4GT for a num
ber of QSO's. George VQ4AQ and Robbie
VQ4ERR came out to visit us and a very fine
time was had by all. After spending one night
with Leny, I found out that I had slept in
Gertie's room and she had slept on the couch
in the living room. I decided that I did not
want to impose on them, and after talking to
George, I was invited to come and stay at his
house a few nights while we were QRX for the
W0 boys to show up from Kansas City. I
found that George was a real down-to-earth
fellow and would do anything for a fellow
ham; the same went for his FBXYL. They
really made me feel welcome in their home.
George drove me all around Nairobi, even a
few trips out to the Game preserve that is just
outside the city limits of Nairobi. There were
plenty of lions, elephants, rhinos, zebras and
antelopes roaming around. They would even
walk up to the car to look us over. Of course
lip went the windows when they approached!

The Kansas City boys arrived a few days



suffer. Mombassu is a typical seaport city,
with all the big warehouses and docks. You
see people there from all parts of the world.
You see Arabian ships from Aden, Saudi
Arabia, Muscat and the Persian Culf ports.
There are many Indian bazaar type of shops
that sell everything under the sun. Then there
are the native open air markets all over the
town, selling many different things ; carvings,
bamboo products, carved ivory objects. There
is meat hanging up on hooks covered with
Hies, dried fish, fresh fish-boy what a smelll

We were to board our ship for the Seychelles
the next day. After lunch we all went up to
our rooms and took a short nap in the nice
cool air from the air-conditioner. After the
nap, Mike decided to take a walk. li e was
hack in about all hour and I asked him what
he saw of interest while out looking around.
He told me about seeing all those pretty wood
carvings the natives were selling. This in
terested me and I went out to take a look-sec
myself. Every place I slowed down, they
jumped me trying to sell me something. At
one place they started showing me their wares
nud just for the heck of it I started haggling
over the prices. They would offer me some
thing for, let's say 30 shillings, then I would
say I will give you 3 shillings, then they
would say how about 20 shillings. I would
say. 5 is my top price, and then they would
say they cannot sell for less than 15 shillings
as that was the cost price. I would then say
my top price is 7 shillings. They would say
that they were going to lose money but I
could have it for 12 shillings. I wonld say no ,
no, no. Here's 10 shillings. I would have the
money in my hand while saying this and if
they hesitated I would start walking off. They
would let me walk about 25 feet, then would
say OK, we will sell it to you, then would
wrap up the item in a piece of newspaper
and hand it to me. Well, those carvings were
beautiful . the prices were cheap (after hag
gling for a while), and I ended up with a
good sized box of carvings before I got back to
the hotel. I had spent a total of about $10.00.

When I arrived back at the hotel with the
hox full of carvings, I dumped them on my
bed, and when Mike saw them he asked me
how much they cost. When I told him $ 10
he said, «Gus, when we get back from the
Seychelles, I want you to buy me a whole
big batch of them at the same price yon
paid for these:' That little story will be told
later on.

We got up early the next morning and
away to the docks and boarding the ship-The
Kampala- a nice sized boat and spotless. After
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everything was placed in our cabin, we strolled
around the boat and after a short while anchor
was lifted, the big 77 cycle whistle was tooted,
and away we werel

Now remember this was the very first time
in my entire life that I had ev~r been o~ a
boat, except one little row boat 10 the E~lStO
River near Orangeburg, S.C., and the little
10 foot sail boat I used to sail around Lake
Fairview when I lived down in Florida many
years ago. To me every minute of the trip to
the Seychelles was rea] adventure. Once or
twice I felt the first signs of a little butterfly
in my stomach-then I would say to myself.
"Look here, C us, yOIl just can't he seasick.
you are here for a DXpedition. This is tl~e
one and only trip to the Seychelles you will
ever have. you cannot afford to get sick now: '
Then I suppose I would talk myself ant of
p;etting seasick. This system has always seemed
to work for me.

After the ship was at sea, out of sight of
land. we decided to see what the chances of
a little I~ [M was. The ship was pretty fair
sized. about long enough for a fun wave 160
meter antenna and broad enough for at least
a ~ wave 160 meter antenna. 1 knew that the
antennas they used for their wireless would
certainly be long enough for us to use. Lee
had made this trip to the Seychelles before
and had become acquainted with the wireless
operator and had approached him previously
regarding some / MM work. Up we went to
the wireless room and after drinkin g a cup
of tea and some talk it was decided that IM~l

was all OK. We brought up our gear, had to
make up a makeshift antenna tuner to match
the long wire antenna they had on the ship
good old Lee had brought along a little jnuk
box full of condensers, coils etc. \ Ve were on
the air as W0AIWI~I~I. All the world seemed
to be QRX for us and we had a ball all the
way over to the Seychelles operating / MM. I
remember I was at the key when the Seychelles
were first sighted-about 5 am-and I gave the
hoys a running account of its appearance to
me. When you first see the island, Mahe. all
you see is a mountain top sticking out of the
sea, with a few hazy clouds floating above it.
I guess a good description of Mahe is to just
say it's a ridge of moun tains about 35 miles
long that sprung up out of the sea ages ago
with beaches on each side of it . People live
all over the island but it's more thickly settled
around Port Victoria, the only port in the
island. There are a number of much smaller
islands around MaM . The ship could not pull
up to the docks on account of the shallow
water so it anchored out in the bay about
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one mile from the landing docks and many
of the small island boats met the ship. One
of these took us ashore. I landed and walked
right into their customs. They asked, "Do you
have anyth ing to declare," and 1 said, "No:'
They thanked me and I was at the Seychelles
VQ9 land .

\Vhen you land at the Seychelles you notice
that there seems to be lots more females on
the island than there are males. Someone told
me the population is something like 7 to I,
or maybe it's 9 to 1. Now this does make
life there a little hit more interesting. Young
men who are tired of a drab unromantic life
in the USA (or any other country), you go
to the Seychelles. I was once telling ole Bill
W7PHO about things there and he said if he
ever went there he would take a 5 gallon
bottle of Geritol with him! Well. I told him
that sounded like a very good idea. In case
any of you arc interested (as near as I can
remember, at least) it costs about $80.00 for
a one way trip, by boat from Mombassa ,
Kenya to the YL's-I mean Seychelles. But
make your reserva tions early because there are
a lot of VU2's going on a one way trip from
Africa. so th e boat is usually sold out well
in advance. My second trip there I had to
fly to Bombay and go there hy the long path.
because of this "hold out" business. There is
a ship about once every month from Mombassa
and from Bombay. Hotel rates are FB. it cost
me $22.00 per week. room an d board and any
other service T wanted. More about this when
T come to m y second h-ip there 0 few years
later.

We were met at the docks by Anton
Schwartz who runs a small exclusive sort of
hotel on th e island ; he had his sta tion wagon
and we loaded evervthiuz up . We met Harvey
Brain V0 9HH and save h is boat the once
over-and Mike said "Ol l No" when he saw
the boat. I said. "Well it looks good to me!"
I don 't remember if Mac and Lee had any
thing to say-but I could see they were think
in~!

Upon arrivinu at Tony's place, the first
thing was up with the antenna-a vertical in
the very top of an 80 foot coconut tree. I
cannot say that conditions were good or bad
during OUT stay there, I suppose thev were

. just average. I do l..'1l0W that four people are
too many to operate ONE transmitter. Mv
rig never had arrived from Milan, so we were
stuck with ONE rig and had to make the
best out of it.

Next Issue- away for Aleulea Island, ,,'hn
got sea-sick, and lots more!

DECEMBER 1965
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Two through Twenty FSM

""n

Fig . 1. The bandswitching, transistorized field
st re ng th meter for two through twenty me ters.

...... 0-1

I used a small Lvl B aluminum meter cabi
net with a hole for a 2" meter; any equivalent
cabinet can of course be used. \ Vith a small
enclosure such as th is (4"x4") the meter oc
cupies the face of the cah inet and all controls
a re Oil the rear. Using a somewhat large r
housing both the meter and the control knobs
can be placed on a front panel if you prefer.

Rather than wind up the three coils I
found that the J. W. Miller Company RF
chokes with minor modifications were admir
ab ly suited for a compact job. One each of
their catalog numbers 4606, 4588 and 4580
were required to cover the three frequency
spreads from 2 through 20 meters. The #4606
coil should have five turns carefully removed,
to cover the 10·20 meter bands; remove three
turns from # 4588 for six meters and two turns

",

Have you noticed how few of the many
magazine construction articles and handbook
descript ions of field-strength meters have pret
ty much side-stepped the higher frequency
amateur band applica tions of this most des ir
able station accessory? I have for I recently
had occasion to tum out a piece of gear like
this and I pretty thoroughly searched available
sources for suitable data, which was sadly
lacking. I finally fan across a catalog page
fro m Shurite Meters of New Haven, Conn .,
which seemed to present the basic answers.

These people, not too long ago commenced
production of a 0- 1 DC milliammeter modified
especially for field strength applications and
is known as their stock number 8903Z field
strength meter sel ling for $3.9.5. While adapt
able of co urse to usc in any frequency band
with appropria te circu itry, nppareutly they re
alized the lack of const ruction information
covering the higher frequency applications.
Accordingly they designed a circuit around this
meter with emphasis on VHF usage ... 2
through 20 meters. This was just what I
wanted so I procured the meter and went to
work using the ir recommended circuit and
constants. I t turned out beautifully and per
forms splendidly. Probably by using a couple
more coils and two additional positions 00 the
band switch, just as satisfactory results could
he carried right on through the ·10 and 80
meter bands as well .
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Side view of the FSM.

. . . W70E

from the #4580 coil to handle 2 meters. These
can all be resonated with a 50 pf midget vari
able tuning capaci tor; a Hammarlund HF-50
or the equivalent is excellent. Any of the small
.multi-point selector switches can be used for
band switching. A JBT lever switch type SS
14-ILS will handle the job or, if you prefer
a rotary switch you can use a Mallory type
3215J as I did, leaving two positions unused.
(I might want to add a couple of coils and try
40 and 80 laterl),

Resistors R-l and R-2 shown in the schema
tic, need be only Jl watt. A single flashlight
cell will serve for the battery although I chose
a 1.4 volt mercury transistor battery to con
serve space. Other items shown on the sche
matic are obvious and all parts are readily
available from most electronic parts distr ibu
tors as well as from the electronic mail order
houses.

Build this little FjS meter and know what
your VHF outputs are doing. If you want to
check your modulation quality, a phone jack
may be added as shown, making th is little
gadget really versatile .
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Shielded leads should always be used with
an oscilloscope when you're checking high
impedance circuits, since the unshielded vari
ety can easily pick up 60-cycle ac fields which
exist in every building wired for power. Yet
most inexpensive scopes have no convenient
method for attaching shielded leads and main
taining the shielding intact all the way up to
the scope itself.

Several writers have suggested replacing the
original vertical-input terminals with some
type of coax connector or fitting to remedy the
situation, but most of these approaches have
involved reaming out the connector hole on
the front panel or other changes which hurt
both the appearance and resale value of the
instrument. In addition, most common coax

Jim Kyle K5JKX

Improve Your Scope

fittings are a bit cumbersome to connect or
disconnect.

On the wri ter's Heath Model OL-ll, the
problem was solved simply and quickly by
the usc of a length of Rg-58-A, a UG-88/U
BNe fi tting on the end of the coax, and a
UG·657IV BNC pressurized. receptacle at the
scope. The UG-657/V is the unusual part of
this modification. It mounts in exactly the
same hole left when the 5-way connector pro
vided by Heath is removed, with no ream
ing, drilling, or other troubles .

Since the IlNG is a spring-loaded bayonet
type fi tting, it is actually quicker to connect
or disconnect than even conventional test
leads. For this reason it is used in much labor
atory-type equipment. Appearance of the scope
is improved, if anything. Take a look at the
photo and judge for yourself.

And if you're thinking, "Gee, that's nice,
but it sure must cost," then stop worrying.
The 1964 Newark catalog lists the UG-88/U
cable fitting at 87c, and the UG-657/U at
$1.30_ Thus for just over $2 you can have
all the convenience of a lab-type instrumentI

P. S.-It works just as well with VTVM's,
etc. All the gear here is being converted over
to this system, to minimize the number of test
leads banging around the benchI

. . . K5JKX

--------- ASBURY PARK, NEW JERSEY 07712. U. S. A.

COMMU NICATIO N SYSTE MS

The design, craftsmanship and
technical excellence of Telrex -

"Seamed-Power"
"Balanced·Pattern" Rotaries

have made them the standard of
comparison throughout the world!
Every Telrex antenna model is
engi neered, precision machined ,
tuned and matched, t hen calibrated
for easy and correct assembly at
your site for repetition of our
speci fications without 'cut and
try' and endless experimentation .

rex LABORATORIES

GREATEST VALUES EVER OFFERED

SINCE
1921

INCOMPARABLE

Also: Rotator-Selsyn-Indicator
Systems, Inverted-V-Ki ts,

"Baluns," Towers, "Bertha" Masts ,
12-Conductor Control Cab le
and Co-ax. Send for PL66.

~B, EAMS

Give "him" or "her"
THE ALL·SEASON
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Rolph Ha nna W 8QUR ,

,
Varactors ,,

A daml)' device that c-ame into heing with
other solid state items is the varactor. This is just
what the name implies-a variable capaci tor.
They are variable by putting a negative volt
age on them. Capacitance range is from a few
pica farads to several hundred. The present
units have the same size and appearance as
any other diode such as the IN295. They are
finding very wide use in many applications
such as: Remote tuned radio receiver, remote
tuned VFO, automatic frequency control in
FM receivers, frequency modulators, audio
frequency amplifiers, a parametric R-F ampli
Her at microwave frequencies and as frequency
multipliers.

The first practical voltage variable capaci
tors were two plate devices with a high di
electric layer such as barium titanate. These
units would not handle much power, were
quite critical to temperature change, and
would tend to fatigue when cycled, as with
a sweep circuit. These disadvantages slowed
the use of this type and tended to discourage
use of them even as they became very reliable
as they are today.

The modern voltage variable capaci tor is a
specially processed, tiny P-N junction diode
and looks like one, The life is infinite and
most of the previous disadvantages have been I
overcome. The price is quite reasonable. These ,
newer units go under a variety of names de
pending on the manufacturer. Raytheon has ,
the Varactor, RCA and Bendix also use Varac
tor, while Crystalonics uses Varactron and Pa- I
cific calls them Varicaps.

Hughes has done about as much as anyone ,
and has a line of high "Q" units that range in
price from $1.80 to $3.80. Of course, like other ,
semi-conductors. you could pay well over $100 ,
for one.

lf you are interested in seeing circuits of ,
actual production items, take a look at the
Collins 7553 receiver where one is used with a I
potentiometer to control the variable BFO and
rock steady it is. Motorola and Heath both ,
use one in the automatic frequency control cir
cuit of their F~ I sets, and eliminate one tube I
and the associated circuitry. I
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Ronald L. lves

Success with Decals
Decal labels arc standard on much com

mercial, and some amateur, radio equipment.
Decals to fill almost any imaginable need are
now available from several manufacturers. Ap
plication of decals is relatively simple, and
results should be good if the manufacturer's
instructions are followed carefully. Unhappily,
this is not always the case. Trouble is frequent
ly experienced with decals that won't stick,
that crinkle, or that peel off a few weeks after
application.

Refusal of decals to stick properly to the
panel is usually caused by greasiness of the
surface. This trouble is most serious with
crackle and similar finishes, in which the de
pressions in the coating collect oil or grease.
Water will not wet a greasy surface, so the
decal will not stick to it.

Surface grease can be removed from panels
easily by use of either carbon tetrachloride
or benzene (lighter fluid). Apply this with a
cotton swab, rubbing the surface gently at the
time. Let it dry before applying the decal.
Be sure that the workroom is adequately
ventilated-benzene is mildly toxic, carbon
tetrachloride is very toxic. Where the panel
greasiness is extreme, flood with the solvent,
and remove the excess (in which the grease
is dissolved) with a blotter.

Decal adhesion is also expedited if the wa
ter in which the decal is soaked to loosen the
paper backing contains a trace of alcohol, a
few drops of almost any detergent, or even
a trace of soap.

After the decal is in the desired location
on the panel, initial drying can be speeded by

removing excess water with a lintless blotter
(photographic white blotter is ideal). In damp
environments only, final drying can be speed
ed by use of a hair dryer, at low heat. Do not
lise a heat gun, as this may crinkle the decal
hopelessly, or even blister the panel finish.

Decals are commonlv bonded to the panel
by dissolving the transparent backing. This
is commonly done with lacquer thinner, al
though one manufacturer (Tekni-Cals) sup
plies a special solvent for the purpose. As
lacquer thinners vary considerably in their
properties, this is a step in the right direction.
In place of lacquer thinner, a less active sol
vent is recommended. Rubber cement thinner
works very well here. and is both less vola
tile and less toxic than most lacquer thinners.
With this relatively gentle solvent, dry decals
will not tend to crinkle, and the panel finish is
not likely to be stained or damaged. This same
rubber cement thinner is also a good degreaser
for panel surfaces. Although flammable (do not
spill it on the soldering iron), its fumes are not
violently toxic, so that you can use it all day,
with reasonably good ventilation, without get
ting a splitting headache.

Tendency of decals to wear away after a
time can be reduced by giving them a protec
tive coating of clear lacquer. Let the decal
dry in place for a reasonable time, such as 24
hours, then give it a thin coat of clear Kry
lon, or a thin coat of clear fingernail polish
(such as colorless Cutex). Let this dry hard
before handling. This protective coat can be
renewed periodically if necessary.

.. . lves

Fred Blechman K6UGT

The Proxy Patch
"c Q, CQ, CQ Miami, Florida, or vicinity. WMFVD, K6UGT. Go ahead."

K6UGT, King Six Ugly Grumpy and Tired, "K6UGT, this is WA4FVD. You're 20 over
Canoga Park, California, looking for any sta- 9, Fred. Handle here is Ron. Golly, I'm pretty
tion within a hundred miles of Miami, Flori- far south of Miami-about 100 miles. Can I
da, K6UGT tuning for a call. Come in Flori- make a collect call for you? Break."
dal" "Yes, Ron, please do. Only I don't want to

"K6UGT, K6UGT, K6UGT. This is WA4- run up my mother's phone bill, so let's make
FVD, in Marathon, Florida. Can I help you? this a 'proxy-patch'. Do you know what I
K6UGT, WA4FVD standing by:' mean, Ron? Break:'

"WA4FVD, K6UGT. Thanks for the call. "Proxy-patch? Never heard of it. You mean
You're booming into Southern California this phone patch? Go ahead."
morning. Handle here is Fred, running a DX- "1\'"0, Ron. A proxy-patch is something most
40, plate modulated. How far is Marathon guys don't realize is available. It's not a piece
from Miami? I'd like to make a phone call to of equipment-it's a method. This situation is
my mother in Hallandale, just north of Miami. a perfect example. You are able and willing
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country amateur radio telephone calls it's just
great! No longer do you have to hit the lo
cation you're seeking on the nose. If you're
calling a friend and don't want him stuck
with the collect charges from a nearby (but
not local ) ham, have the station place the
call through the operator and charge it to
your phone. Similarly. if you hear a station
calling an area toll-distance from you, suggest
that you place a proxy-patch collect call
charged to his phone. The toll charges, of
course, are computed only between the par
ties actually on the phone. Don't get worried
if the charge acceptance isn't made at the
time of the call-if the lines are busy, the
operator will verify sometime later.

Proxy-patching should increase the use of
selective, purposeful calls on the ham
bands ... and will also make the phone com
panies a little richer from the tolls on calls
that might not otherwise be placed I

to make the collect call, but I don't want the
charges put on their bill; however, I'm perfect
ly willing to have the charges put on my phone
billl So do this, Ron. Dial 'Operator' and
tell her you want to call Miami collect, but
you want it charged to a California telephone
number. My mother's name is Dee, her num
ber is 305-923-5774; my number, to which
all charges should be billed, is 212-346-7024
in Canoga Park, California. The operator will
probably call me here to verify that I'll ac
cept the charges. Got that, Ron? WA4FVD,
K6UGT standing by."

"K6UGT, WA4FVD. Wow, Fred, that
sounds wild. It's a new one on me. Let's give
it a try. Hang on while I dial the Opera-
tor .•.-

Well, dear reader, contact was made in less
than a minutel I've tried this several times,
and it doesn't shake up the operators at all.
Apparently it is an accepted procedure,
though unknown to most people. For cross- • • • K6UGT

Roncld ryes

Diode Center Taps

All of these diode center taps seem to work
as well in practice as they do on paper, and
the Zener center tap (Fig. 4) has some very
definite possibilities as a volume compressor,
in addition to its merits as a transistor bast'
protector.

Fig. 4Fig. 3

This substantial immunity to current drain
makes this type of center tap ideal for use
with transistor circuits, as in Fig. 3. Here, also,
the diode center tap prevents the negative
half wave from putting too great a reverse
bias on the base of the transistor. a "sticky"
problem with some center-tapped transformers
and some silicon transistors.

By replacing the conventional diodes with
Zener diodes, the forward drive can be limited
to the Zener rating of the diodes, as in Fig. 4,
so that the transistor base is protected against
over-volting in both directions.

R, ' Rz

---
R,

'l
R, A---

Some years before most of us were born,
an unknown genius found that a single-ended
coil could be made to drive a push pull circuit
(rather inefficiently) by use of a resistive cen
ter tap, as in Fig. 1. Drive applied to the load
(here shown as a tube grid) was slightly less
than half of the full coil voltage if the load
drew no current, and very much Jess than half
of the coil voltage if current was drawn.

If our load is designed for class B opera
tion, so that only one half cycle is used by each
half of the load, the same single-ended coil
can be center-tapped by means of a pair of
diodes, as in Fig. 2, applying substantially the
full coil voltage, during the pertinent hall
cycle, to the load. Because of the high con
ductance of modem diodes, current drawn by
the load has little elfect on the applied volt
age, and the diode center tap does not act as a
"Q killer", so that this method can be used
with peaked and tuned circuits.

Fig . 1 Fig. 2 • • • I Yes
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HI FELLOWS
A special opportunity to help make our new opening as festive an occasion for m y many New

England Ham friends is possib le. T he Hammarlund Company have prov ided me with a particularly
good deal on 60 pieces of the HQ-IO'5 transceiver. This in reality is an HQ- IOOA receiver and a
z -nrbe transm itter.

HQ10 5TR
540KC-30MC

$169.95
EXPRESS

PREPAID IN

CONTINENTAL

USA

express prepaid to
Trade-ins accep ted

60 customers this normal $219-50 item for $169.95
less than the regular price on the HQ-IQOA itsel f.

Each unit is factory fresh, having been recei ..'ed on October 26th, in original, sealed cartons, com
plete with instruction manuals. and bears the 100% warranty of both the factory and my own
service department. The receiver is very well bu ilt, has that solid feel, is velvet- like in its runing,
and has the combination of contro ls which provides the operator with flexibil ity and convenie nce to
meet h is normal short wave or Ham requirements. The HQ-105 ( HQ· lOOA) covers the range of
5·10 KC to 30 .MC in ·1 bands with calibrated band spread for 80, 40, 20, 15, and 10 . You can
easily judge your frequency to within 5 KC on 80 meters for example and within 10 KC on 15.
T he aud io frequency output of this receiver is somewhat unusual in that it employs variable nega
tive feedback so arranged that on weak signals addit ional select ivity is p rovided in the audio circuit
- in other words, sligh tly more sig nal to noise ratio. A noth er advantage of th is negat ive feedback
is the vi rtual el imination o f speaker " ha ngover." Th is receiver does have a beat frequency oscillator ,
completely variable, plus or minus 3 KC. It employs modern components and a to tal of 10 tubes
as well as the transmitting section which uses the 6CX8 as the overtone oscillator RF amplifier.
The sensitivity of the rece iver is such that 1.75 microvolts produces a 10 to 1 signal to noise ra tio.
The HQ- 105 has a Q mul tiplier which is very effective in provid ing var iable selectivi ty especially
with today's crowded bands. The S meter is calibrated up to 40 over $-9 in 60 B steps. The no ise
limi ter is the series type which muffles aga inst spark p lug type impulse noise.

If you have a friend who wants to break into Ham radio or is interested in good shaft wave re
ception at a modest p rice here is the best opportunity I k now of to get a h igh q uality American
made product at a reasonable price.

T he transm itting portion is of course sui table, and was intended, for ca, but it might likewise
be used wi th an appropriate crystal for operation on the l Ocnerer amateur band. O bviously the
normal CB lim it of 5 watts input can be increased for H am purposes slightly, and this should
enable man y of you to work crosstown on I () on local nets, or with luck and a good antenna to
work across the pond.

I will sell to the first
your door. This is even
of course.

35 00 addi tiona l square feet of merchandising space is now available for the disp lay o f all
amateur products and normal accessories, conveniently located in cen tral Massachusetts. Even if you
can 't use this att ractive value yourself, why not stop in and see our facilities and try out the gear
of your choice.

HERBERT W. GORDO N CO.
Woodchuck Hill Harvard, Mass. Tel: (617) 456-3548
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Harvey Pierce W00PA

Added Utility for the HO-13
The lIeathkit 110-13 lIam Scan panoramic

adaptor is a very handy piece of equipment
for the ham station, but it seemed a shame
that such a nice 'scope should serve no use
ful purpose while transmitting. Examination of
the circuit showed one of the vertical deflection
plates was used only for positioning the trace.
Not only that, but it was unbypassed, isolated
by a 47K resistor! \Vhy not feed some trans
mitter rf to this plate as was done in my
Simplescope?

But the vertical trace souId have to be d is
ablcd, to avoid the stray receiver pickup inter
fcring with the transmitter pattern. A further
study of the diagram showed the most likely
way to do this would be to open the cathode
circuit of V4, the 6EW6 last if tube.

The adaptation to a transmitter monitor was
easy and inexpensive. Two phono jacks were
added to the rear panel and labeled CON
TROL and ANTENNA. At the socket of V4
the 68 ohm cathode resistor ( R41) and the
.01 mf capacitor (C40) were ungrounded and
their ground leads separated. The capacitor
was regrounded and the resistor lead was con
nected to the control jack by a length of
shielded wire. Things are crowded around
V4, be careful to avoid shorts.

One lead of a 100 pf ceramic capcitor was
soldered to pin 9 of the 3lU'1 CRT socket (the

one with the -47K resistor connected to it ). The
other lead was run through the grommet
with the other wires and connected to the
antenna jack.

A cord and phono plug connect the control
jack with a set of relay contacts that are nor
mally closed when receiving and open when
transmitting. A shorted plug can be provided
for this jack to restore the Ham Scan to normal
operation. Any antenna, probe, or rf pickup
that will produce a %. inch wide pattern of
transmitter rf can be plugged into the antenna
jack.

The sweep frequency of the Ham Scan is so
low that the audio frequency waves arc too
crowded for really accurate analysis, but
modulation percentage, hum, noise, and Ieed
back are easily seen. The band scanner action
is unchanged. \Vhile this adaption is for am
primarily, it will also give useful wave-shape
information for ssb and even cwo

If you did too good a job, per original di
rections, of "iring R41 and C40 together, it
might be easier to replace them than separate
them. Also, mounting the phone jacks on the
rear panel is easier if the astigmatism control
is unfastened and moved aside temporarily.

Why not make your HO-13 do double duty?
It isn't hard to have a transmitter monitor too.

. . . W00PA

"'

Sta nley Zuchora W8QKU

Power Pack

Pauper 's Portable
I suppose that we've all needed a small mo

bile power supply at some time or another. I
decided to build one and checked prices. Ouch.
The special power transformers and power
transistors looked a bit too steep for me. so I
reluctantly decided to by-pass the project for
a while. Then I had an idea and started ex
perimenting. The result was this simple proj
ect that uses a discarded 12 volt vibrator
transformer from an old car radio and some
cheap transistors from Poly-Paks (two for a
dollar.) Other PNP transistors that have been
used with good results are the 2N234A,
2N256, 2N441, 2N442 and many others.
Since the supply is low power, there is no
need for a fancy heat sink. Just mount the
transistors on the case about three inches apart
and use insulating kits or mica washers under
them. The transistors switch (oscillate) at
ahout 100 to 120 cycles, perfect for this type
of supply. Don't overload the transistors. I've
built a number of these supplies and they've
all been useful and have stood up well.

.•. W8QKU
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George Hunt W4N UT

The Super HX 20

HAM RTTY
This is the most complete book on the subject.
Written for the beg inning TI'er as well as the
expert. Pictures and description s of all popular
machines. where to get them, how much, etc .

$2.00
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lly compressing this assembly down to I ll"
overall height (base to top excluding pins)
and then fill ing with "epoxy" putty and shap
lng, and holding the IJ4 inch height. when the
4:'<150 is added, the added overall height
eq uals the height of a 6146 this is important.
At the point marked on the outside cabinet cut
a H4 inch hole and mount the blower. If your
center is right the blower will he directly over
and within II inch of the 4X I50 radiators. Slip
a 4-40 X 1~" bolt through the radiator, use a
solder lug on the top and a nut on the bottom
to hold in place, this will be the plate con
nection. Solder the plate lead to lu~ after
4X150 and adapter are in place. Insulate the
partition nearest the tube; plain insulating
tape will do. This will prevent accidental
grounding of tube. Assemble and put back
into cabinet. The power supply should be able
to furnish 1000-1200 volts at 250 rna, 300
volts regulated to pin 5 of P I , screen supply,
110 ac for blower and vou are ready to tune
exactly as you did for ihe 6146. Yo;" will be
able to load to 240 ma and get II5 watts out
with approximately 250 watts in.

To go back to mobile operation just remove
4X150, insert 6146 and operate with your mo
bile power supply. Do not use the 4XI50 with
out the blower. Worried about that hole?
Don't. A new case can be bought from Heath
for about $4.50. Or you can use a snap in plug
to fill it in . . . . W41\UT

After some revamping of the Heath HX-20,
I have been able to get a full 115 watts of rf
into the antenna. For those of von In terested
here is the easy conversion.

Assuming you have the IIX-"O huilt and
working, before removing from the cabinet.
carefully determine the center of the 6146,
this is from the top, and is best done with a
toothpick carefully inserted through the vent
holes, mark the center thus found on the top
of the cabinet. This will be the blower position
and is the only alteration to the cabinet of
the HX-20. Remove unit from case, remove
the 6146 and plate cap. Turn HX-20 over
and find resistor R75 ( 100 ohm II watt ) re
move and replace with the two "00 ohm 2
watters ( parallel for 100 ohms 4 watts ). Lift
wire at junction of RBI and R82, string a new
piece of #IB plastic covered connecting pin
5 of PL ( unused pin on male power plug back
of unit ) and the other end connect to the wire
end lifted from junetion H8I. 82. This will be
your final screen supply from external power
supply. Xow, by using the male octal plug
and the ceramic loctnl socket, and hy wiring
these together an adapter for 4XI50 to 6146
will be made. By following these steps you
will come up with a bug free unit. You will
note built in rf eliminators. Keep the leads
short and direct. Connect as follows.

Parts Needed
I blower, Burstine-Applebee catalog num-

be' 4A83 $ 6.99
I ceramic loctal socket from "TAB" N.Y.C. .50
I Octal mole plug .70
2 -200 ohm 2 watt resistors, carbon .36
14 inches .# 18 plastic cove red wire
1 .0 1 mfd discap sma ll . 15
1 .001 mfd discap sma ll .15
1 4X 150 or 4CX250 Surplus B;l1 Slep Co 8.00

$ I 6.85
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M urray Baird W6LWE
123 1 Tenth sr.,
Manhattan Beach, Calif.

The Full Wave Tripier Myth

Recently the need arose for a good husky
voltage tripler power supply-one that would
deliver power to a pair of television sweep
tubes operating as a linear amplifier. In re
viewing the learned writings of the various
authorities the article in June 1961 issue of
"73" came under scrutiny. Gad, how I would
like that day to live over! Included in the ar
ticle was a "Full \ Vave Tripler" circuit claim
ing all sorts of advantages over the conven
tional half-wave lashup. For those miserable
souls who had their Sept. 1961 issue thrown
out with that stock of newspapers lying around
the house, the ci rcuit is reproduced in Fig. 1.
If you're smart you will immediately clip it
out and throw it away. It's as phony as the
p roverbial four-foot yardstick.

To get back to the sad story, I pondered
the glib explanation of how the thing worked
both as a bridge rectifier and a full-wave
doubler, the voltages thus produced adding
to supply triple output. It seemed the perfect
answer, so ignoring the small voice of corn
man sense, it was breadboarded and fired up.
Instead of the expected 450 volts, a disap
pointing 300 volts appeared. Check the cir
cuit, the diodes, the capacitors, still only 300
volts. One whole evening wasted monkeying
with the thing, plus half the night pondering
the unhappy situation. I re-read the blasted
article a half dozen times on the assumption

that old "never-say-die" Green must have
slipped it in as a joke . But no, he sounds seri
ous and you get the idea that it's really
supposed to work.

The next step was a fast letter to the editor.
The not-sa-fast reply was to the effect that
there was no mistake-i t was supposed to
triple-and out of umpteen thousand readers
I was the only one with the temerity to ques
tion the authenticity of it all.

More pondering. It looked as though I was
worse off than at the beginning. I still needed
a good husky voltage tripler and now I had
to prove that 73 Magazine had slipped its
trolley for once. After dissecting their Ill
begotten circuit to see what actually happens
during each half-cycle of input voltage it came
out looking like Fig. 2.

In Fig. 2A input terminal 1 is positive,
terminal 2 is negative. The current path is
through diode DI , through capacitor C I, and
finally through the 5 ohm resistor to the posi
five terminal. The current charges Cl to about
150 volts. Notice that no current flows through
dlode D4 since no potential difference exists
across it. In other words, capacitor C2 is not
charged during this half-cycle, only Cl.

On the alternate half-cycle things are re
versed. Current flows through C2 and D2,
while D3 sits idly by. C2 charges to about
150 volts and the D-C output is the addition

", .....,

,

~--> .

D,

,'O"- --'o,VV- - 1-

'0-------"
H

A

,-,

B

Fig. 1. " Full Wave Tripier ," It doesn 't work .

100

Fig, 2 . What happens in the ci rcuit of Fig. 1.
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Fig . 3. Good tripler circu it .

of the charges on CI and C2. around 300 volts .
Removing D3 and D4 from the circuit neither
helps or hurts matters; they were just sitting
there doing nothing in the first place. So much
for the full-wave tripler myth.

Actually the article was a good thing; it
stimulated some thought on the subject. A
couple of hours doodling produced the circuit
in Fig. 3. If we are thinking in terms of fnll
and half-wave triplers, I guess this one would
he called a ~ wave tripler. During one half
cycle CI and C3 charge; C2 charges during
the alternate half cycle. It represents a suh
stantial improvement over the conventional
half-wave device. Since none of the capaci
tors are charged to the full output voltage, a
higher capacity, lower voltage capacitor can
be used, thus improving the regulation while
still mainta ining the same overall size. There
is both 60 and 120 cycle ripple present in
the output hut they tend to cancel so that
overall ripple voltage is substantially lower. In
all fairness, it has the same drawback as all the
full-wave types-both sides of the 117 volt
a-c line are floating with respect to the recti
fied output.

With the values shown in figure 3, output
voltage under load comes out as:

No load 520 volts
100 MA 490 volts
J35 MA 480 volts
220 MA 460 volts

... W6LWE
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John S. Compbell WA6RCY

How to Get " Tight"
During the construction of my latest linear

amplifier attempt, I had occasion to require
an electrically "tight" compartment that also
was air "tight."

I was using a 4-400.-\ with a tuned grid
and did not have the wherewithalI to purchase
the fancy Eimac Air Socket, so I got a 5 pin
septar socket and proceeded to utilize a sep
arate chassis for the necessary aforementioned
compartment. Although I had scrounged some
finger stock from a p iece of surplus, it d idn't
seal the pressure off.

Then I remembered that a while back, I
had done some printed circuit work and had
a bottle of General Cement's "Copper Print"
kicking around the shack. The stuff comes

in liquid form and is easily brushed on. It
dries in about an hour to a highly conductive
coating that will seal little cracks and openings,
found in most manufactured chassis. By seal
ing these openings, the compartment is also
physically sealed. (Don't forget to secure the
compartment with screws. or rivets, the stuff
isn't epoxy glue!)

\Vith reasonable proximity of mating sur
faces, a compartment may hold 25-40 psi
(depending upon volume) and be electrically
"tight," using the copper print. For VHF work,
the silver print would be better, though quite
a bit more expensive than the copper and it
might not make any significant difference.

... WA6RCY

Ronald Lumachi WB2CQM
Systematic Antenna Tuning

Antenna tuning reduces itself to the adjust
ment of such variable factors as gamma match,
director-reflector length and spacing. Each ad
justment in a parasitic array not only affects
the variable being adjusted, but as a conse
quence materially alters the reflected electri
cal characteristics of the companion u nits. Ob
viously a d etailed schedule of ad justments
should he adopted . To satisfy this need, and
in order to relieve the burden of at least one
variable, the tuning of the antenna should be
accomplished using the radiating system in its
receiving capacity. Consequently, it was as~

sumed, although arguable, that an antenna
tuned for maximum gain should provide the
most efficient radiation. Employing this meth
od eliminates constant transmitter retuning
with each change in the antenna.

A typical arrangement for tuning would in
elude the erection of an exciting dipole cut
to the exact half-wave at a desired frequency.
The half-wave antenna should be "fed" by a
low power transmitter (10-50 watts) and
placed as near the antenna as possible. This
will insure that radiation will not be sampled
from an overly long coupling line. T he heigh t
of the exciting array should be placed a reason
able distance from ground potential and the
parasitic array raised to a level horizontal with
the exciting antenna. A spacing of at least
two wavelengths should be maintained to pre
vent interaction from stray fields.

A VTVM of high input impedance should
be coupled to the antenna through a short
length of co-ax line. The meter can be
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strapped to the mast and relative changes
viewed as adjustments are made. A high ohms
per-volt ratio unit is necessary and somewhat
superior to a sensitive field intensity meter
because of the minimum loading characteris
t ics on the circuit being measured. T he meter
does not require any calibration since relat ive
power maximum deflection is the norm.

\Vith the antenna immersed in a fixed field
of radiation, the driven element is the first
variable adjusted. In the event a matching unit
is employed, it can be simultaneously adjusted
with the electrical length of the driven element
for maximum meter deflection. Adjustment
should then proceed to the director element
nearest the driven element, again striving for
maximum rf p ickup. In the event the array has
additional d irectors, altering should proceed
outward from the reference (driven element)
until the aggregate nets a maximum indica
tion of induced voltage. Rotation of the array
180 degrees from the exciting source will allow
reflector change for a minimum meter deflec
tion. Additional fine-tuning will usually in
crease the relative sensitivity of the system.

Though this is not by any means the last
word in scientific beam tuning, it will un
doubtedly give you better results than you
could possibly expect , ...ith a hastily erected
beam tuned just by manufacturers measure
ments. Beams react to their environment and
no two are placed in exactly the same cir
cumstances, which means that you'll get im
provement if you tune it up. Tune.

... WB2CQ~1
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QSL CARDS REPRODUCED
IN PERMANENT METAL

GREA T GIF T IDEA
We also do business cards

Send Card and $3. 5 0 to
GIFT SHOP - Ba x: 73, Northfield, Ohio 44067

703 Lloyd

We will crea te a personalized sweat shirt, de

signed to meet your specifico tions with you r

name and cellletters boldy pa inted o n the front.

All desig ns a re dra wn, sho ded and painted in
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Most modern receivers have a 100 kc stand
ard. 1\.105t modern receivers have poor low
frequency response. Most modern ears a re even
worse. These make accurate zero heating
lI{'arly Impossible. The Zcroboat c r comes to
the rescue!

The Zcrobcatcr is an audio oscillator whose
p.tch is varied by the sub-aud ib le frequencies
near zero beat . It's slowly wavering note is
(Il li te easy to hear and permits very accura te
zeroing between an y two frequencies you
want to compare. It was d esigned for the
Drake 2A, but should work with any receiver.

Tom Lomb K8ERV

The Zerobeater

Q2 is a unijunction relaxation oscillator
which genera tes a convenient "carrier" tone.
The frequency depends on the voltage at the
base of Q L H2 is selected to give about a
Ike note with no input, and will vary with
your particular 2N2I60.

The input is connected to the plate of the
product detector to pick up the sub-aud ible
beat notes. These are coupled through C1
wh ich is large enough to pass frequencies be
low 1 cps. C2 prevents pitch variation for
beats above about 20 cycles for smoother oper
ation, but can be reduced to a carrier filter of
.01 for economy if desired.

The "Cal" switch is convenient to tum the
device on in the Drake. To operate, turn on
the calibrator, the product detector, the BFO,
and the Zerobeater. Approach one of the
check points. As your beat note becomes too
low to hear, you will hear the Zerobeater
pitch wavering, and can follow it to exact zero
beat.

This precise beating system is quite a help
when setting the marker or other frequencies
against WWV, or when making accurate meas
urements with a lOkc marker.

.•• K8ERV

R. W. WISHES EVERYONE A
MERRY XMAS & A HAPPY NEW YEAR

90lA CRT 2"-T.kes oct.I socket. 6.3v Fil & up to 500YDC
Max . On I)' 7 1A, " long. Xlnt for RIt)' or modulation monit or.
BRAND NEW ONLY $2.75

POWER LINE RF FILTER- 130v, 60 cy or 500vDC al 10 amp s.
Eliminates xmtr RF feedba ck & noise pickup to rec in power
line. Single sided ci rcuit in 2"_2" shield case. BRAND NEW
89f@ 2/$1.50

Oil CAPACITOR-For KW Power Supply 25MFD; Westinghouse.
Inerteen f illed; Rated 2500vDC Wil l ha ndle 4000vDC at 1
amp safely; w/mou nting brackets. Sh ip wt. 32r bs. BRAND
NEW $13.95

BC·1366 CONTROL BOX- Die ca st case 31A, " Wx4lf2" Dx21A, " H
w/phone & mike jacks, vol cont ro l & rotary switch. NEW
50¢ ea. 10/ $4.50

250Tl XM ITTI NG TUBE- 250 Watts Dissipation NEW $13.95
HICH VOLTAGE PROBE- Rated to 50KV w/VOM or VTVM . Has

500 meg high voltage resistor. BRAND NEW $2.95

WRITE FOR FREE CATALOGUE

Send check of money order-Minimum order $2.50
PLEASE INCLUDE AMPLE POSTAGE-Excess refunded
Minimum C.O.D. order $10.00 with 25% Deposit.

•

R. W. ELECTRONICS, INC.
2244 South Michigan Avenue Dept. 7312
Chicag o, Illinois 60616 Phone CAlumet 5-1281
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R. E. Baird W7CSD
3740 Summers Lone
Klamath Foils, Oregon

A Low Power
Standby

Transmitter

It's always uice to have it small ri~ that will
go OIl the air at a moment's notice if the big
rig conks out, or if you want to make major
changes and still have something that will
get on the air in the meantime.

We started out to see what the Navar BGTS
would do, and evolved the following. The
chassis is a 49c aluminum cake tin which we
pretty well jamb packed. The power supply
is a standard 400 "de at about 200 rna built on
one end. The on-off switch merely turns the
"8" supply on and off ahead of the filter.

In order to conserve space and circuitry the
oscillator is a Pierce which works equally well
on both 40 and 80 meters (with the right
crys tal in the socket) . It was found that by
placing the 100 mmfd capacitor across HI the

rf output of the oscillator is about doubled.
This does not appear in any of the handbook
Pierce oscillators. 1\, drops the plate voltage of
the oscillator to between 250 and 300 volts.

The amplifier uses the Novar 6GT5 tube in a
conventional circuit. The neutralizing capacitor,
which by the way is necessary with this tube,
is simply two pieces of plastic covered hook-up
wire twisted together until neutralizing is
proper (just a couple of twists ). With a plate
voltage of 300 volts the amplifier leads into a
link coupled doublet antenna to about 65 or
70 mao

The Heising modulator consists of a second
6GT5 operating at 400 volts and about 80 mao
This seems like too much for the rated plate
dissipation, but no sign of color was observed.

NEON INDICATOR
ONE SIDE ONLY CONNECTED

.I1lO
vvf

.002

AIRDUX
NC TO FIT

SEE
T EXT
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-
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CRYSTALS are not all the same I

Send lor Free Cat.loll with Circuit.

CRYSTALS
4117 W. Jefferson Blvd.
los Angeles, Colifornio 90016
Phone 213 - 731-225B

If your dealer is tempera
rily out of stock or does
not carry Texas Crystals,
send us his name along
with your order. Mini .
mum order. check or
C.O.D. i. $5.00. Add Sf
per crystal for postage,
lOt for air mail.

.TEXAS CRYSTALS quality is
outatanding as evidenced by use
in numerous government space
projects where there's no eornpro
mise with quality, reliability or
accuracy. For commercial two
way, ham operation or special fre
quency control crystals. Texas
Crystals are your best buy.

TEXAS
1000 Cry.tol Drive

Fort Myers. Florido 33901
Pho ne 813 - WE 6-2109

A Diwilion 0' Whit.hall Eledron iu Corp.

It will modulate the rf amplifier right out to
100% on both peaks. The speech driver is the
other half of the 6BH7 oscillator tube and the
first stage is a 6C4. This arrangement with
the mike used was just about right without any
volume control. If a weaker mike were used,
the cathode resistors on the first two stages
of speech could be by-passed to bring the
gain up. There is a key jack on the rear of the
chassis for CW purposes. The modulator is left
connected when on CW just to act as a load
on the power supply when the key is up. Addi
tional power could be obtained by installing
a switch to short out the Heising resistor Rj

when on CWo This might be desirable if the
transmitter is for novice use or if much C\V
operation is expected on the part of a Ceneral
license holder.

Operation : Many hams would take a dim
view of a 20 watt phone rig; however, if it
is well modulated it will get out surprisingly
well. From the \V7CSD location we have
worked everything from San Diego to Van
couver, B. C. in one afternoon on 40 meter
phone with 100% QSOs for the most part.
People don't understand how 20 watts can get
out so well. It's mainly because they haven't
tried .

.. . W7CSD

TRISTAO TOWERS
fe aturing "ADD-A-SECT ION" Design

Trislao .. . the pioneer na me in tower
design and manufocture. Here is the
tower line Ihot is premium quality, yet
realistically priced and designed 10 en
able you to keep adding sections as
you grow. A Tristao Tower is a life time
investment from your very first section.
Besides engineered quality, all towers
feature channel lacing and are hot
dipped galvanized inside and out. They
meet alt build ing code requirements.
Motorized models available .

Write for FREE Catalogs a nd detailed
information TODAY, or see your dis
tributor.

"Towers above all"

RISTAO TOWER CO.
415 E. 5th 51. - Hanfo rd, California
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Pau l Stec he r

A Note on the 73( Noise Clipper

. . . Stecher

This efficient circuit. described on page 36
of the June 1962 issue of 73 Magazine, works
best when feeding into a high impedance
sound reproducer, such as crystal headp hones.
For this purpose it can be built right into the
phone plug. Unlike the TNS or other noise
limiters, it works on SSB, DSB, NF~ I or what
huve you, as well as on A\I, since the clipping
occurs in the audio stage and is not dependent
upon AGe or carrier action.

As is, our audio clip per will not work effec
tively with a speaker because of the low im
pedance of the voice coil winding. If you
want to use this clip per with a speaker, do not
throwaway the miniature autotransformer you
find in the box of the surplus ~IC~385. Con
nect this impedance-mntchmg transformer be
tween clipper and speaker, and the clipping
action becomes apparent at once. There is no
noticeable insertion loss. If you d o not have
an ~IC-385 , you can lise to advantage the
surplus head phone-impedance-matehing - trans
former C-410 which is part of the CD-604
cord and pl ug assembly. If you do not know
which way is the Jaw impedance end of the
transformer. measure the de resistance at each
pair of terminals, using an ohmmeter. The low
ohm terminal pair goes to the speaker. For
thi s particular type of transformer, the de re-

ststance multiplied by 1.5 gives the approxr 
mate impedance at 1,000 cycles.

I am using this clipper on my 75S3 with
most gratifying resu lts . The clipper is connect
ed to the antivox term inals (a 500 oh m audio
output ) and the C-410 is connected between
clipper and speaker. When connected in this
manner, the speaker is not muted when the
headphones are connected to the receiver
th rough the regular phone jack. In th is case
no separate clipper is needed for the phones.
since the noise limiting action is extended
throughout the audio circuit of the receiver.

Try this useful device. what can you lose?
A few cents and an hour of constructive build
ing. We don't build enough anymore, and you
know it . Besides, you will not interefer with
the wiring and circuitry of your precious re
ceiver. In a New York apartment house, this
gadget far outperforms the Collins 136B-2
noise blanker. Using the TAn silicon d iodes
specifi ed in the original article, I experienced
no degeneration at the audio frequencies and
no mushiness, as is the case when the TNS
limiter is advanced. to a similar clipping level
where the big elevator sparks produce but a
gentle plop.

William C. Lewis W(JCGO

Another Gimmick

. .. W0CGQ

Once you sta rt to construct yom own equip
ment it doesn't take long until you begin to
collect a strange assortment of what you call
your favorite tools. These are the gimmicks
that are just right for that tough job in the
far dark corner of that crowded chassis. The
latest addition to my toolbox in this category is
one which I borrowed from my secretary.

At this point the YL and XYL readers p rob
ably think tha t I'll ad mit to the use of a hair
pin, but not a chance. The "tool" in question
is a stylus commonly used for making diagrams
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on mimeograph stencils. I imagine that there
are other manufacturers of these things, hut
the one I lise is made hy the A. B. Dick Co.
"'14 II.

This stylus had a plastic shank and plated
steel tips on either end. T hese tips are hent at
a perfect angle for circuit work. One tip is
larger than the other which is a handy feature
when space is a problem. Magnetizing the tips
will allow you to carry small items of hard
ware into far corners of a crowded chassis and
the plating keeps the tip from becoming an
integral part of a sold ered connection .

There are a variety of tip configurations nvnil
able in this type of stylus, Some more pra('
tical for electronic work than others. Although
this aid is a little more expensive than the
average sold ering aid, the discriminating ama
teur who builds his own gear will find it a Gnt'!"
and more versatile tool than the average solder
ing aid .
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CLEA N EQU IPME NT WORKS BETTER. LASTS

LO NGER. WHEN YOU TRADE. SELLS FOR MORE!
N•• Improved Vacuum Cleaner Nozzl e, ;a" roun:! t ip.
flex ible ta pered st retch coupling. 11,4'" fits most tank-
type clea ner hoses. Larger hose takes up t o 10/11 ".

Avercqe $1.S0 Larger $1.75
Postpaid

Spi tz. Bo' 4095. Arl ington, Virg inia 22204

-

ALL MERCHANDISE GUARANTEED I
Modulation transforme rs . 50 w atts, 500015000 to
SOOO. Ne w , nat surplus $3 .00 e ach

the
A BEAUtiful 140 mmf va ria b le co nde nse r. l on g %"

I N- s ha ft , 011 s ilve r p la ted . Same a' Millen 21140, ;n
any new condition .80 e ach

d". .03 mf, 6 0 0 v flat %" d iamete r b ypa ss condensers,
.~ I , Spe ciol lo t price of .0 6 e a ch in lo ts o f 2S

nts Stand a rd coo x elbows .1 Seo ch
mg

Tripier crys tals fo r 2 mete rs :
the 18 .025 . 1 8 .125 , 1 8 .2 2 5 , 18.325. 18.475

S a . 3 5 e a ch in lots of five

e- FULTON ElECTRONICS MANTECA, CAlifORNIA
for
die
cu- ARROW SPECIALS

RTTY
FOX MACH INE- TGTC / TG ...... Exc....... $99 .50
1 193- Po la r Re la y Te st Se t ...... Exc....... $ 22 .50
OLIVETTI- Pa g e Pnnte r . . . . . . . . Exc....... $ 9 5.0 :1
255A Polar Relay ............ Exc....... $ 2 .95
LIONEL T ra nsforme r- GH I 20 3· 2H .. . ......... .98
88 mh 're -ctos .. . . . ... . . . . . . . . . ...... . . .. .•79
Mercury Rela ys-W E2 75-2 76 . e tc... . . . .. . . . $ 1.19

Ponodopter- IP69C I ALA2. S.. June 19 64 issue
o f 73 .

New wit h t u bes $22.50
U<ed wit h t u bes $ 11,50

~ Coll ins Rece iver- 5 1H3 RI DS ARRI5 (See J une
73). A fresh su pply just arr ived on very excel-
len t condi tion. $ 67 .50

TRANSFORMERS
2260 vet at 500 mo . Prj 11 5 vo' $ 19.95

ton 3800 vet a t 2 .8 amp. Pri 230 va, 3 9. 95
1060 .of at 500 mo. p rj 11 5 va, 7 .9 5

a 2 .' at 300 vdc capa c ito r 2.95
R13 /ARC Recei ver. So me a s R19 e xcept cove rs 108

uc- to 135 m, continuously tunable . Excl with

ob- t u bes 2 9 .50
We ston 507 Panel Meter 2 V: .. 0 · 2 mo . Cal ibrated, .

m, 0-10 1.95

ral
Iv- Tubes
• 1840 1.00 6AU6 .40 83' 1.501Il- 2AP) 6.50 ' J' .40 866AX 2.50

nu- 2C39 5.00 6L6G 1.00 872 2.50
• 2C40 5.00 12AT7 .4 0 902P1 3.95
ate 2C43 4.00 304TH 1625 .3 5

2C44 1.50 27.50 5692 1.00'ere 2E26 2.00 307 1.00 5163 1.00
3824 1.00 4168 5.00 I 5842 5.00g a
4X150A 7.95 723AB 5.00 I 5894 12.00

out SR4GY 1.00 807 1.00 6146 2 .00
6AG5 .4 0 808 1.00 8012 1.00'ere 6AK5 .40 813 9.00 8020 2.50

ith 6AL5 .4 0 815 2.50 8025 1.50

ely
6AQ5 .4 0 832A 4 .00 ,

• Send for FREE catolog # 131.m
and ARROW SALES-CHICAGO, INC.

2534 5. M ICHI GA N AV ENUE

~ I
CH ICAGO, ILLI NOI S 6 0616
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Metering

with

Braille

" Tut" Tutt le WA6L

Hccenrly, with the assistance of Paul Bar
W6JAT-AF6JAT, Buddy has developed
Braille meter that he is using with great s
cess. This meter, a H ycon 615AR, was
tai ned through the Air Force Mars Progra
in which AF6D~IN' has been active for seve
years. The instrument is a d isp lay type, invo
ing motor driven drums. The conversion
valved removing the glass bezel over the
merical display and applying app rop n
Braille Symbols. The Braille Symhols w
embossed on D ymo T apcwriter tape, usin
Braille Writing Machine, and they stand
beautifully on the plastic tape. They w
carefully located to correspond exactly w
the original numbers. As Buddy is extrem
competent in Braille he has no difficulty
reading the meter with absolute accu racy, ~

it is in constant lise.
.. . WA6LU

Blindness has not been an obs tacle in
elect ronic career of Buddy Alvernaz \V6D~

AF6D~IN. Buddy, an active H am for m
years, is continually "imp roving the bree
His interests range th rough the HTIY, F
VHF and Hi-fi Aud io. H e has several pate
to h is credit. One of the main stumbl
blocks to the totally blind technician is
problem of accurately reading meters. A
professional musician, Buddy has an extrem
ly well developed sense of pitch, and
some years has used a transistorized au
tone comparison type meter with good ac
racy.
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Rolph Hanna W8QUR

Pi Networks
The pi network has derived its name from

its appearance in a schematic diagram which
is quite similar to the symbol for pi that is
used in mathematic compntation relating to
the circle and sphere.

This network is a very versatile thing, being
used for high pass filters, low pass filters, an
tenna couplers, output circuits on transmitters
and input from other stages in both transmit
ters and receivers.

One of the most common pi sections is one
that many of us do not recognize as a low
pass filter. This is the condenser input, choke
and condenser that is used in most power
supplies. In this case, the low frequency we
want to pass is the pure DC and the unwanted
portion is the 60 cycle and 120 cycle ripple.

The high pass filter used on TV sets is a
multisection pi fi lter and so is the low pass
filter used in the antenna lead of a transmitter
to eliminate TVI. The difference between the
two is that one has condensers in the run and
coils in the legs. The other one is just the
opposite. How can you remember which one
is high pass or which one is low pass? In the
previous paragraph the power supply was
cited as an example of a low pass filter.
This is one filter all of us know about and

know that the condensers go from the high
side to ground and the choke or resistor is in
the run. Therefore, it is evident that the con
densers are in the legs on a low pass filter and
in the run on a high pass filter.

The most popular of all pi networks is the
output circuit of a transmitter. This method
has many advantages; the most important one
is that the output of almost any transmitter
can be matched to almost any antenna. This
does not mean that because there is a good
match that you will get out real good; it
goes without saying that a resonant antenna is
the very best. Another advantage is the reduc
tion of harmonics, but don't let this give you
a feeling of false security because the point of
maximum harmonic suppression is not always
the point of maximum loading. If in doubt al
ways tune a bit to the higher capacity side of
the point of maximum output. Tune the re
ceiver to a harmonic and watch the "S" meter
as you tune.

The big disadvantage of this system is the
low efficiency. I t is not possible to run more
than 5~ e fficiency and it tends to be more
like 30%. Other methods of feeding the an
tenna will result in efficiencies of as high as
65%to 70%. . .. W8QUR

Jim Kyle K5JKX

Keeping a VR Tube Lit
The ordinary half-wave rectifier circuit, op

erating from either a TV booster transformer
or a reversed filament transformer, is one of
the most popular ways of providing approxi
mately 150 volts for powering small station
accessories.

However, such a simple supply offers some
problems when you want to regulate the sup
ply with a VR tube, because the supply itself
often provides very little more than 150 volts,
and can't keep a VR-150 lit under any sort of
load at all.

One additional I5-cent component, though,
will solve the problem neatly. It's a low-value
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capacitor (anything from .001 to .01 mfd,
depending on what's available ) from the top
of the VR tube to the hot side of the trans
former.

The capacitor couples the ac from the trans
former directly to the tube, but the low value
of the capacitor keeps ae current flow low.
On peaks, the instantaneous ac voltage ex
ceeds 160 volts, which is plenty to keep the
tube lit. At the same time, the VR tube It
self has such a low impedance to ac that
no hum or ripple appears across the output.

Thus the instantaneous voltage across the
VR tube can rise to 160 every 1/60 of a sec
ond, so if the tube goes out due to too much
voltage drop in its dropping resistor it will
be relit 1/60 of a second later-or as soon as
the overload is removed.

This trick has been used to regulate a 155
volt supply to 150, dropping only 5 volts in
the regulating resistor, with no ill effects .

. . . K5JKX
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Clean That Bug

To keep that bug or stra igh t key in good
working shape, its keyin g contacts should be
kept clean. Helay clean ing tape, type K. S.
6.3"8 is available from Hope Webbing Co.,
Inc. New York, Providence. H. I. and Chicago,
II I. or can be gotten from electrical and elec
tronics p laces that deal with relays and
Teletype.

Every so of ten a clean tape is run between
the keying con tacts with the keying contacts

TELETYPE
Typing Reperforotor, model

14 typing un it only with
synch motor $24.50
Same unit without motor for
parts only 12.50

Model 14, send ing and receiv-
ing typing re perf, wi th synch
motor & cover 42.50

Model 14 receiver d istributor
w~th gove rnor motor 10'
multiplex work 60 WPM
with cove r 19,95

Mod el 15 typing Unit only
without basket as rs 12.95

MX D triple head TO with
synch motor 49.50

SPECIAL
DC teletype power supply 150

AC in, 120 VDC out at 1.5
amp 10' loop o.d reperf
magnet . for Model 15 and 19 7.95

Model 15 paper 10 rolls t o cor-
to. 9 .95 per carton

Model 14 Reperf po pcr 1IL ..".
ca rton 01 40 rolls 7.95 per carton

88 MH toroid coils potted 5 Ior 1.49
unpotted 5 Ior 1.95

Toroid for Tra nsistor mobile power supply
IQST Dec. 1964)
La mina ted core for 275 wolts 1.95
(stack two fOl 375 wa fts )
Variac core for 650 wa tts M-10 5.95

TRADE ONLY
GONSET G·150 Transceiver with 12 volt power
supply. Can be opcra te d from 120 to 170 MC
on sing le channel. Crystal controlled frequency
Makes a real good 2 meter transceiver. Excel -
lent to new condition . Will trad e for GRC, PRe
or Test Equipme nt or wha t have you?

VARIAC
250 volts at 6 amps in good condition $24.50

3 amps to 125 volts 6.95
lN 1649 100 vo lts 200 amp power

rectifier $9.95 eo.
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c1 used once the tape is put between the
contacts. Pulling on the tape will really clean
those dirty contacts. Pull again with another
clean tape if the fi rst one gets dirty to make
sure th e contacts a re good and clean. This
takes about half a minute. A package of relay
cleaning tape will last for years and of
course the tape comes in handily for cleaning
contacts on HTTY keyboards, TD's relays and
so on. , , , K4GRY

ONE OF A KIND
CHIEF DEI 'JXE TRA NS MITIER wit h

externa l AC Supp ly $49.50
(or will trade )

TEKTRONIX 51lAD SCOPE $195.00 cr w;1I swap
6 Mete r Link FM Mobile Station, consists of
xmtt r, rec., handset power supply, all mounted
in ca rrying chest $65.00 or trad e.

•

TUBE SPECIAL
2" SCOPE TUB E 902A, new boxed $2.9S eo.
JC22 LIGHTHOUSE TUBE 2.95
1P28 PHOTOMULTIPLIER J.9S
6414 som e as 12AU7 10 for 1.95
717A. so me as 6SK7, 6SJ7, 6AK5 20 for 4.95

SEMICONDUCTORS
TO 18 duo l transistor equiva lent to 2N2972-

2979 JS¢ eo. 31or $1.00
2N1991·2Nl 132 5 Ior $1.00
2N697 4 for 1.00
2NJ28-9 5 for 1.00

2NJ89 2 Icr $1.00

! GAS2998 Diode WE 5 a mp 200
$1.00 eo. Ivo lts

2N1208 2 for 1.00
2NI647 21or 1.00

Integrated Circuits, late type
assorted 3 Ior $1.00

SPECIAL
Photo Transistor 2N986 $1.49 eo.
2N3426 high current, hig h speed switch

1 amp $1.00 eo.
3 amp sil icon studs 50 volts PIV plus 3 for $1.00
2N1264 Sylvan ia RF Amplifie r 5 for$1.oo
2 N393 Philco high speed switch 31.. $1.00

I 2 track ampex record ing hea ds $1.00 eo, I
CONDITIONS

Minimum order $5.00
All merchandise sold as is whe re is

J. J. GLASS ELECTRONICS
161 S South Main Street

Los A nge les 1S , Cal iForn ia
Phones PRospect 1179-1170
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COMPANY
Tor r ing ton. Conn.

T he WIJJL FSM
Th is eaay-tu- build a nd eas y-to-use t rans is to rized

fie] ,1 lStl"t'ngt h mete r ill ver-y useful for ant en na a nd
trll ns mi tte r wor k. You ca n' t get along without a
F SM and th ill ill a good one.

Prtnted circuit boa rd with all h oles drilled 50¢
Comple te w it h a ll p arts wi red .. . . . .. ..•.. $2 .50

The WI JJL SWR Bridge
\':e think tha t the SWR B ridge described on page

42 In Seut, 73 ill abou t the most inexpensive good
S\YR Bridge available . It'll very s im ple t o make
lI~JnR" our e pecia l pick up line and the bringe is good
ro r hoth the HF a nn the VHF r ange.

The plek u p boa rd with holes d r illed . _. . . . H .OO
The ptc k up boa rd wit h a ll parts m ounted 3.50
T he s peclal meter ..... ith calibra ted sca!e .... 6.00
And ir yOU have the meter ah-eadv t he••s("ale alnne _ $1.00

I'he C PQ.CW M
The >lul'er-sim"le ("",de nreettee oscillator and C\\'

monitor- II)' WIJJL in t he J uly 73 (page 321 h as
at t rncted It lot o r attent ion, \Ve h a ve t he C P O
C \ \' M l ' I'i ll t ed etrcun ho a r d wit h all parts 100000ati"Il!l
~ ho n ."""",.... ', ,...... ...... 50 <'
Ur you ca n buy the I'C board ith all o f t he ,.a rt ..
moun ted ,.................................... 53.00

A ll in s lo("k fo r im mt'diate d t'Un ry ; ldeal stock ing
stulferll for ha ms and .....ou ld-be hams. Prtees tnetude
eoetaee.

THE HARRIS
S6 E. ,' lai n Stree t

NEED XMAS GIFTS?
Give self-adhesive tape embossers!

SPECIA L - J fer $10
Include gif t ca rds wit h order a nd each ma chine will
be ma iled to a different add ress in USA ma rked " Do
no t .open untU Xmas ," wi thout charge and Postpaid!
Addi tional % tope, embosses white on black red or
blue, 10 Ice t, each 7St . •

Spitz, Box 4095, Arlington, Virginia 22204

2 METER NON -OIRECTIONAL ANTENNA

2M Con-ex
A rUlI: lI:lI,j ante"... lur 1 meten
~hal will .. I n ' \lUll' l a In and
betl"r oo'"rqe tILl." a dipole.
Th. Con-n .. Il l - it/ULand ..alea
III nee.. of lVO mph. I'er tect
fnr Inl'lll nets. An anl.nna nUl
\' IIF halO 1'1In artur<l.nd ahOU1<l
hue for local conlact.. H ounu
tor "'ther ' ..nll'a] or Ilorlwnul
pularl:r:a!lllns . Can h" u~"d with
5:1 ohm l"Oa:J: or paralle l fred
II nil'.

$8.95 11Ild II' can tl n. nla l USA

ELL-CONN PRODUCTS

Box 83, Ellington, Conn. 06029

AT LAST! ABSORPTION

UHF WAVEMETERS
FOR THE AMATEUR

Hand calibrated from crystal oscillators by
K1CLL. Now you can find the 432 and 1296
me bands. Know the frequency of your dou
biers, triplers and oscillators. Don't guess!
VHF·2 140 to 355 me
UHF-l 350 to 675 me $9.75 each
UHF·2 600 to 1100 me All four for $35
UHF·3 950 to 1400 me

Hoisington Research Company
Far Over Farm, PLoDe 603.924·3030

Peterborou gh , N. H. 03458
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Ben Bresler ZS3NZ
P.O. Box 486
Ot jiwa rongo, South West Africa

The

Three-in-one

Birdcage

Beam

Antenna

[ have been building. testing, trying and
what not most all kinds of antennas, simply
because I firmly believe the antenna to be
the most importan t p iece of equipment ill the
whole amateur station. By doubling power to
your fina l you will most probably raise a half
"S" unit in another hams receiver. But by just
making sure that your antenna is properly
matched, cut to frequency, etc. you will un
doubtedly raise up to three "S" units.

Xow this article is not intended to cover
antennas in general, but only one antenna.

·0n- -r- .00 _
, ,.., """;10

" 01&"
SNa:O ""1-

" .~..- _>!IO _ '
08 t.Nocc:o

'·00........en ,.,/0

ELECTRICAL CIRCUIT 6 MEASUREMENTS
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,.
.M'
2 .50
2 .7 S
3 .2S
3 .80
4 .50

.".

CHOOSE
ANY

SIOO
ITEM

FREe

PNP
NPN
for

100 Me

E
4

Silico"

Epiloltiol

"onars

, ,.
"''!1P~MP
1 .7 5 2.15
2 .00 2 .40
2 .40 2.75
3 . 20 3 _40
3 . 40 4 .00

W ORTH OF
• T " .... "STO" S
• "[CTIII' IIUIS
I "[ S IS T O"S
I CO.. D a:"S IUIS

.,.,.,.,._1 D10 °a:s ~.f;;<~'~1ii?;;

PNP 10QWaUII SA mp HIPo••r
T036 . Can l 2N44I . 0442. 271,
~ 78. DS5et i UP to 50 Vol ts

BOTH FREE

elf
oD O U B L E
BONUS

$

SILICON CONTROLLED RECTIFIERS

7" 18'" 25'"
PRY AMP~MP~MP PIIIY

-25---:30 .50 '851'"50 . 4 5 . 7 5 1 .00 300
100 . 8 0 1 .25 1.50 400
150 . 9 0 1.60 2 .00 500
aoo 1 .2 5 1.80 2.25 800

60 TU BE SOCKETS , receptac!.u,'pht lts , audio, e tc. $1
30 POWER RESISTORS. (j to 50W. to 2 4. Kohms . $1
50 M ICA CONDENSERS. to . l mf: s il ve rs too l • . $1
10 VO LUME CONTROLS. to 1 me«. s v"; tch t oo! . $1
1O ~ EUCTROLYlI CS. to SOOmf. asstFP k tubulars$ l
50 lADIO & TV KNOBS , ...td. colors &: Ilt}·I..s . $1
10 TRANS ISTOR ELECTROLYTICS; 1 0rnf to ':;OOmf$l
SO COILS & CHOKES , U, r f. ant. cec, &; more • . $1
3 5 TWO WATTERS . aut inel: A.B.• 5 % too! • • •$1
75 HALF WATTEJlS, asst .inel: A.B~, 5 ':"& too! • • $1
60 HI·Q RESISTORS, % , 1 . 2W. l 'J'c &; 5 % \"ll.lues $1
10 PHONO PLUG & JACK SETS, t uners, ampll : .$1
50 TERMINAlSTRIPS; 1 toB solder l ug types •. $1
30 "YEllOW" MYlAR CONDENSERS, a .\llltd val $1
60 CERAMIC CONDENSERS . d is cs. nee 's; to '. 05 $1

ZENER VOLTAGE kEGULATORS 1 wan

, cO' 3 for $1
Volta Volh Volt. Voth Voltl Voltl VoIttVoItJ

6 .8 10 15 22 33 17 68 100 150
7.5 I I 16 2-4 36 5 ' 75 110 160
9.2 12 18 27 39 se 82 120 180
9 .1 13 20 30 -43 62 91 130 200

0 40 " TI NY" RESISTORS , I I I 1I \\'. r. % tu"l . . . . $1
0 5 SUN BATTE RIES T O I 1 / 2" ~ 1 7. '·"' llt .. ~.. n ~tt lv~ S ln 10 TRANSISTOR 50CKETS roe Itnr.-Illl" It;on~i":;t.. r" ~1
o 40 PRECISION RES IS TORS.. '.::. 1.2W; 1 ';C "aluu $1
Cl 60 DISC CONDENSERS , 2';'", ,,,{ , .. H r,",! 10 l h. \' $1

~..:':i; ~s DOLLAR POLY I'AKS
o 3 TRANSISTOR AUDIO AMP, tiny ired $1o MAGNff lC !lEEO SWITCH, g la.. sealed • • • • •• $1

R40 WORLD'S SMALLEST COND., to .0 5mf • • • • $1
4 TRANSISTOR TRANSFORMERS . lIut. wor th $25 $1o $25 RElAY SURPRISE . Iiealed. t in y types ·• • • ••• $1o 3 INFRA-RED DffECTORS . with le ads •• •• : .·• • $1o $25 SURPJlISE PAK: t ransi.lltors , rect , diod es. etc.$1

B40 CORNING " LO W NOISE " . r eaia tors , asst• • •$1
60 TUBU LAR CONDENSERS, to .5 mf, to l K.... asst $1

$1 99

for

Max. Reef. DC
Output Ma

100

SEMI-KON-DUCTORS

PRY
Volts
6000

HIGH VOLTAGE
SILICON RECTIFIERS

1000 3
PRV

o

750MA TOP HAT RECTIFIERS 0

'McrORY
TESTED

2- CLAIRI!X PHOTO ELECTRIC CELL , CL6 0 7 . .. ~Io 2 500MC TRANS'TRS , 2N96 4, mellall. n ne, T01 8 $1

~
.. 2N35 TRANSISTORS, n pn, b Y'.!lY!vlln la . T02 2 . SI
.. 2N43 OUTPUT TltANSISTORS , by GE. pnp, T0 5 $1
.. 2N333 NPN SILICON transistors. by CE. '1'05 $1
8 . 2 _6Amp REel's , .tud/l••mean, 50 to <l OOY . $1

'-I 4-2N170 TRANSiSTORS. l>y GE, Tf, n"nll •••• $1o 2NWI TYPE, 1000 GA IN, Dpn silicon, plan,ir • .• $1
o .. 2N3S UANSISJOIS , Dim, b )' S )·h·ani:., T~)22 j $ 1

2-100 Me 2N709 NPN Silicon planar 1'046 • . $1
• •

3 2N711 300MW. 300 Me, PNP MESA , TOil • • $1
15 1AMP 200V . p OXY ,.clil'l erl, made by Sylvania $1

o .. ZENER REfERENCES. I N429 ,.6 ·,·olt,lIilicon . $1
6 " TEXAS" 7.50 MA 400V IlECTIFIERS. '. leads $1
3 40-WATI TgANS1STORS NPN. ..tud.b 'J:lOIl\·"lt " . $1
2S GERMANIUM & SILICON DIODES. no I,·,;t • • $1
-4 2N213 TRANSISTORS. mi"eH~On\·. 1'022 • • •• SI
30 PR INTED CIRCUIT SWITCHI NG TRANSISTORS , SI
3 2N706 SOOMW. 300MC NPN PLANAR. T04 6 .SI
10 POPULAl CK7 2 2 ,TRANSISTORS, pnp. no t u t $1
5 2N107 TJlANS 'TRS , by GE, pnp.J!.0P. audIo pak $1
10 'NP SWITCHING TRANSISTORS. 2 N1305.T05 $1
JO NPN SWITCH ING TIANS,lSTORS, 2 N3 :;1'l:l•.HO $1
15 PNP TRANS ISTORS. CK722. 2S35,107 no ted $1
15 NPH TRANS ISTORS . 2N35; 17 0 , '44 0 , no tes t $1

P
OLY
AKS

100'. SOLD AT 4;9.5 500 Me Silicon
TRANSISTORS POWER Planar

D 100 for 298 TRANSISTOI5149 ,,,,,,,, ,.,,
POWER, RF, IF, F I h ·'.

AUDIO. SWITC HING' • rc 1
no test C ••

0 N PN 3 J2 30-120 0lXI
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LIBERTY ELECTRONICS WANTS TO BUY FOR CASH
Electron tubes and

semiconductors
Most any type or quantity

Receiving, transmitting, special
purpose, magnetrons, klystrons
We will make you an immediate

offer in cash.

Su rplus communication and test equipment
AN /GRC-3, 4, 5, 6, 1, 8, 10, 19, 26, 21, 46

Test equipment with ARM, SG, UR M, UPM, USM, and TS prefixes

Communications : AN/ TRC

Receivers: AN/APR-9, 13, 8-388A, 8·214, R·3 90A, 8-391 , etc.

Indicato rs: ID-250, 251, 381, 251A, etc.

Aircraft: AN /ARC·21, 34, 38, 44, 52, 55, 51, 13, 84

AN /ARN·14, 59, 61 , 10

AN /APS·42, 81

AN /APN

Also I Tektronix and Hewlett Packard scopes

•
Liberty Electronics
548 Broadway, New York, New York 10012, Phone 212·925·6000

REFLECTOR-

,. ru ,;
'1 arfl "" ··'ll> .-QOO

o

•
'21l,~

0040 . u .... '~.

\t.......n"'" "'PI:

CONSTRUCTION

TOP SECTION

BOTTOM
o

o

o

DRIVEN
ELE ME NT

DRIVEN
ELEMENT

of the beam. This was done with the variable
condensers in circuit at minimum capacity.

Tunc through the 100 mmfd variable ca
pacitor range on the driven element. Tune for
maximum signal in the receiver at any fre
quency in the 1~.OO to 1~ .350 range. Mark
the condenser at the maximum signal.

Now tune the condenser on the reflector.
With the back of the beam on a station,

1I0w to get on three bands at low cost
where space is restricted is what I would like
to call 0:-\ llird G4ZU's bird cage antenna.
This antenna is by now well known to most
hams so I will not go into the theory of the
10 db claim by O~I Bird. I have not heard of
the antenna being described as a tri-bander
before so I hope this will be of some use to
build it yourself ham fraternity.

I started off by building the 15 metre bird
cage described and like most fellows who
have built bird cage antennas found that the
measurements are too short. This did not stop
me and I loaded the driven element and re
flector with stubs. Reports on 15 meters was
very, to say in the least, satisfactory. That
was in 1962. This year the 15 metre band
became a very dead band. So where to now?
20? Yes, 20 metres was decided on and the
three in one antenna was born.

I did not want to take down the 15 m bird
cage. 1 converted the bird cage so that it will
he easy to go back to 15 metres any time.

The stubs were replaced with coils. Conden
sors (variable) were added across the coils.
\Vith the condensers placed at minimum ca
pacity the coils were pruned to resonate the
driven element at 21.200 me. The reflector
coil was cut for minimum signal off the back

112 73 MAGAZINE



TS 418A 400-1000 meg signal generators, AM , PM or CW emission
Ballantine 300 Voltmeter .
Millivac MV-17C Voltmeter 1 mv-1000V .
lambda C-281 M 125·325 v, 200 ma .
lambda C-481M 125-325 v, 400 ma .
lambda C-881M 125·325 v, 800 ma .
Electronic Measurements 234AM 0-300 v, 0-500 ma .
Electronic Measurements 204AB 0-500 v, 0-300 ma .
DuMont 404 Pulse Generator 0.05-105 microsec _ __
Hewlett Packard 212A Pulse Generator .07-10 usee at 500 watts .
General Radio 720A Frequency Meters 100-210 mc .
lamda Model 50 power supplies. 0-500 volts at 500 ma .

$325.00
$40.00
$75.00
$60.00

95.00
125.00
125.00
100.00
175.00
200.00
140.00
125.00

TS-497B 2-400 Meg Signal Generator with manual $195.00

Tektroni x 514D Scopes _ $275.00

All equipment used and surplus, in goad condition.

Orders FOB Combridge, Mass.
Sorry we do not issue catalogs or lists

ELI HEFFRON & SONS, INC.
321 -329 ELM STREET CAMBRIDGE 39, MASS. EL 4-8572

tune for nummum signal. This will be found
to he very sharp and slow tuning through the
range is advised. \Vith these settings for twen
t y the bird cage is ulsc resonant on ten. Don't
believe me? Take readings with a grid dip
per.

It was not m y aim to resonate the antenna
Ull 10 metres, and I was quite surprised to
find that it worked very well 0 11 ten com
pared to a Iour e lement 10 metre beam. As it
is now you have a 20 & 10 metre beam. By
running up the mast or switch ing arrangement
the capacitors a re nulled. And you are on 15
metres.

Reports have been very satisfactory on all
three bands on phone with 40 watts input to
the Tx final on A~I & SS8.

ft is advised that for higher power the coils
and condensors are made larger to cope with
the rf power.

The 52 ohm coax feedline is run through
the pipe mast and is connected at the top of
the antenna, so that all tuned circuits will be
mounted at the bottom.

This antenna is well worth the low cost,
time and space saving. The antenna is mount
ed on a ten foot tower placed on top of the
roof (bouse).

. .. ZS3NZ
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i'-WhY"~';;;fo;'th;;' V::;lip~"p~-;?-i
f Buy these certificates to dren up your shack. Be t
: proud of the effort it took to earn the money to be r1able to afford them. :
, 1I The (He Certificate ~

I The Certificate Haters Certificate is available to any ,I
• ham with $1 who submits a 5igned statement that
I he has never been awarded any other (ertifice'esI
I"and thot he will hcte any thai he heppens to gel

in the future. ,
The WAAS Certificate I

The Worked Almost All States Certificate is available j
'0 horns who hove proof of contact with 49 states. I
If takes almost as much effort to work 49 as SO.
Why should th is work go unrewarded? Send the 49 ,
OSl' , in 51alubetical order or a statement signed
by two respon sibl e radio dub officials .hat they'ye
seen the 49, (llong w ith a note of the missing stale.

I Mode stickers for CW, AM, SSB, RTTY, band st ickers,
'I and stickers for all contacts made within one year
• are available for $1 extre for each sticker.•

J The DXDC Certificate I
1Everyone knows that this matter of "countries" is
I ridiculous. The OX Decade Certificate requires con
i tacts with ten countries Ide fined as members of the
! UN; too bad, Swih:erland, Communist China, etcJ.
i Same regulations and endonements as the WAAS
'I Certificate above . There are no stickers for more

than ten countries.

I
· Countrie s for DXDC. Members of UN.

Afghanistan Greece Norway
Albania Guatemala Pakistan
Algeria Guinea Panama
Argentina Haill Paraguay
Australia Honduras Peru
Austria Hunga" Philippines
Belgium Icelan Poland
BolI'lla India Portugal
Brazil Indonesia Rumania
Bulg.rla Iran Rwanda
Burma Iraq Saudi Arabia
Burundi Iceland Senegal
Byelorussl.n S.S .R. Israel Sierra leone
Cambodia Italy Somalia
Cameroon Ivory Coast South Africa

I Canada Jamaica Spain

ICentra' African Rep. Japan Sudan
Ceylon Jordan SwedenI Chad Kenya Syria

s Chile Kuwait Tanganyib and
China laos Zanzibar. United
Colombia Lebanon Republic of
Congo (Brazzavlll. ) liberia Thailand
Congo lUopoldvllle) lib,a Togo
Costa Rica luxembourg Trinidad and Tobago
Cuba Malagasy Rep. Tunisia

I Cyprus Malays'a Turkey
I Czechosfovak'a Mall Uganda

IDahome, Maurttanla Ukrainian S.S.R.
Denman: Melico U.S.S.R.

IDominican Rep. Mongol ia United Arab Republic
Ecuador Morocco United Kingdom

I£1 Salndor Nepal Uni:ed States
Ethiopia Netherlands Upper Volta

IFlnl.nd New Zealand Uruguay
r ranee Nlcar. gua Venezuela

I
Gabon Niger Yemen
Ghana Nigeria Yugoslnia I

The RRCC Certificate

I If you're a Real Rag Chewer, you can keep it goingI
II for at 'east six hours. This certificate is for hams

who ha.... had a sing I. two sta tion contact going
I for six hours with no interruptions. Include signedII sta tement to that effect.

l
Ea ch certificate application must includ e $1 to help
co.... r th e costs of administ.ring the program, etc.
73 Magazine Peterborough, N.H, 03458._- - - --- - ,
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(Coll till l/ed from page 4)

Buyer beware
A reader wrote in recently to complain that

he had been badly stung by a 73 advertiser.
I explained to him that I had cancelled the
ads for this company a year and a half ago
when they first started giving trouble. I try
to keep in touch with what is happening and
I think youll find that 73 is by far the most
careful of the companies it permits to adver
tise in its pages. \ Vith but few exceptions all
of the reputable companies are advertising in
73.

DX-200 and DX-SOO
In this day and age when an active amateur

can work one hundred countries in a few days
and two hundred without severe effor t, some
thing more than DXCC is des irable. The
Rad io Club of Venezuela has come up with
certifica tes for 200 and 300 countries. For full
information on these certificates you might
drop a letter to Comision De DX, P. O. Box
2285, Caracas, Venezuela.

Shucks, it only took me two weeks on twen
ty sideband with the li ttle time I have available
to knock off my first one hundred. I'm up to
150 now. If I could only get a bit more time
for operating ...

Contest?
\Vhile man y of us arc enjoying several of

our bands, there are others who have sett led
rather permanently 0 11 jnst one band. I'd like
to sec some articles pointing up the joys of
operating on our different bands writ ten by
experienced ops . Tell you wha t . .. we'll pay
$50 each for ar ticles that we accept for pub
lication on "My Favorite Band."

ARRL Elections
Those of you who do not read the minutes

of the yearly Directors meetings may not have
much of an idea about which directors are
interested in helping ham radio and which are
there for the prestige of the office. Without
going into excruciating detail, let me encap
sulate it:

Moss and Spencer have shown time and
time again that they are working for amateur
radio. Indications are that HQ in Newington
will leave no stone untumed to get these fel
lows out . . . they ask questions about those
mysterious expenditures. On the other hand,

73 MAGAZINI



EQUIPMENT WANTED-HIGHEST PRICES EVER
Turn your surplus gear info ready cash. We are ready 10 buy NOW any of the items listed below. Call COL
LECT NOW CY-9·0300 and get our high bid . We pay " Cosh- on-the 80rrel," a s well a s sh ipping charges .

NAVY: " TED" Tra nsm itte rs, AN jSPN-S, 7, 11, 18
Radar, Raytheon 1400, 1, 2 , 1500, (Pa t hf mde r Ra da r),
AN jURA-8B, AN / SPA-4, 8, 9.

ANjGRC: 3
64

, 5 , 6, 7, 8 , 9 , 10, 19
G

26, 46 , RT-66 ,

~~1OfJGR7R-lt9~cti/~~i 1J'jG~?9-1-1~'5/~t1~~(~:;
GR, T-235/ GRC-I O T-368C/ URT, RT- 196/PRC-6, RT
174 /PRC-B, RT-17~/PRC-9, RT-176/ PRC- IO", T-21 7A/ I
GRC-27, R-278B / GRC-27, MD-129A /GRC-2F, 56-22/ I
PT
AN/TRC-24 : T-302A R-417B, PP-685A, AM-912,
AM-913 , 4

j
5, AT-4 f4'rAB-332. MK-133, MK-122,

ME-52, J-5 2, AM-682 / CC-3, TA·2 19 / U

COMMERCIAL AIRCRAfT COMMUNICATIONS:

COLLINS: 17L-4, 51X-2.t 3, 618s, t
6

479S-2, 479T-2,
18S2, 3

f
4, 5780 -1, 57tsX-I , WP-l 1. 6 18M-l, 51 R

3, 6, 5 V-2, 3, 4

ARC: R-30A C-59A, RT- I 1A, (2 IAl, C-67 E, R-38A,
T-27A, C-1 00A.c T-25C..t, R-35A, R-34A, R-31 A, i-u .
IN- 12, IN- l3 , 0. Test eeor.

INDICATORS: 1D-25Q.. 1, 1D-387L 10-257, 10 -307, ID
351, ID- I1 03, 1D-63 / , 1D-310, t re,
ALL COLLINS IND. & CONTROLS

TEST EQUIPMENT: AN/URM25"" AN /U RM-80, AN /
URM-32, AN /URM-48, AN/AKM -6S, AN/USM-26,
AN /UPM-4A AN/URM-43, TS-723/ U TV-7 / U, ME
11/ U, TS-330, TS-621 , AN / URM-4'!.- AN / TRM-3, AN /
URM- 14, AN/ USM-24, TS-497B, TS-;;lOSD, AN /URM-26,
AN/U RM-8 1, AN/ ARM-8, AN /A RM-25, AN /ARM-5,
AN /U PM-98 , MO-83A, AN /APM-66, TS-757, TV-2 / U,
AN /ARM-51 / T5-683 AN fURM-52, ANf PSM-66, SG
24f TRM , AN/GPM-1S, AN fUS M-50, TS-4036, TS-537,
SG-1A/ARN, SG-2Af GRM, SG-13 /A RN, AN/ A RM-22,
SG-66f ARM AN fUPM-99 AN /USM-16, AN fAPM-68,
AN /UPM-32, AN/PRM-Hl. TS-7 H?1 TS-382, TS-SIOA,
AN /URM-7, ME-6 /U, ME-30A/u, IP- l l l / ART-26,
TS-1860, SG-1 2A /U, Etc.
We also buy all H-P, Boonton, ARC, Measurements,
Tektranics, GR, PRO, FXR, RF l , NARDA Bird, Bal
la ntine, Alfred, Etc .

RECEIVERS: AN /APR-9, 13, l"!.c R-3 88 / URR, R-388A,
R-390, R-390A

j
R·391 , R-39L, R-274, R-220, SP

600JX, 5 1J-2, , 4, S IS-I , Etc.

AIRCRAFT EQUIPMENT: AN /ARC-34..l 44L 38, 52, 58,
27 , 73, 84, Etc. AN /ARN-14 , 2 1, 5'1', 6 / . AN /APN
70, 8 1, 84, 22, AN/ APS-20E, 8 ', 100 and a ll related
items such a s indicators, receivers, IF st rips, e tc.

MISC.: 5HG Synchros, 2K25 Klyst rons, 2 K56 Kly
strons, VA-220C, 0 E, VZ-16A Vibrators Mea s. 80 &
BOR, C-654B/ APR Cont rol Boxes, TN- J3 I / APR Tun
ing Units.

SPACE ELECTRONICS CO. 4178 PARK AVENUE
CY-9-0300 BRONX, NEW YORK 10457

if you vote for Crossley, Cartwright, Eng
wicht or Denniston you deserve every thing
that happens to you. Perhaps yon like head
b obbing yes men?

Rotary award
ROAR, Rotarians of Amateur Radio, have

a DX rag chewing award th at might interest
vou. You have to have 100 international con
tacts, each lasting at least 15 minutes on
phone or 30 minutes on C\ V. to get the award.
F or full info on this free award drop a line to
\\'4 RLS. Box 26, Russellville, Alabama 35653.

Still looking
We're still looking for an advertising sales

man for 73. This is a d ifficult job for it re
quires a background as a ham and as a sales
man . The salary is good. consis ting of a fixed
salary plus a generous commission. The work
I S demanding . . . a good salesman should
never permit a customer to say no. Peterbor
ough is great for living. If you are interested
jrleasc let me know about your ham back
ground and details of your sales training and
experience.

. . . Wayne

DEC EM BER 1965

SIGNAL com' TECHNICAL MANUALS,
INSTRUCTION BOOKS AND OTHER MA
TERIAL PERTAINING TO SIGNAL CORP
EQUIPMENT. Manuals are new or like new.
All are shipped parcel post postpaid USA. J(
faster means desired, add additional postage.
TM 11-2234 Teletypewriter TT-4 / TG $1.50
TM 11 -352 T el e typewriter sets TG -7. 7-A

and 'reletvpewrtters TG-7-B
and TG -37-B $1.50

TM 11-2230 Teletypewriter Se ts ANF/ G C-20,
AN/FGC-20X an d AN/FGC-21 $2.00

TM 11-2246 Teletypew r ite r Sets AN / FGC-25
and AN/ FGC -25X $3.00

TM 11-2210 Teletypewriter TT-t O/ FG $1.50
NAVY T ECHNICAL MANUAL 'retetvpewr tters

TT~47C/UG , TT-48B f UG
TT-69B / UG, TT-70Cf UG.
TT-128A/UG , TT-129A , T T-130A ,
TT -131A /UG, T T-I71 /UG ,
TT-234/SGA-3 $3.00

TM 11-2201 Reperforator Tele typ ew r ite r Se ts
TC-16 and TC-17 $1.25

TM 11-957 Rectifier RA-B7 (Teletype pwr
sup ply) $1.25

T M 11-264A Rad io Set AN/GIlC-26A BC-GI0,
H . I schematic R-388/UR R
schematic, F req . shift exciter
schematic $1.50

TM 11-281 Supplemen t Radio Sets SCR -399-A
and SCR-499-A $1.50

TM 11-692CRad io Set AN/ARC-27 $2.:!:5
Manual Illustrated parts b rea kdown Radio

Set ARC type 12 $2.50
TM 1l-640A Ra d io Set AN /GLQ.2 12.25
T M 11-605 Radio Sets SCR-509 and SCR-510 1.50
T M 11-517 Rad io Set A N / ARC-44 2.50
TM 11-5826-205-34 Rad io Receiv in g Set

A N/ ARN-32 $1.25
More tech manuals to follow each month!

Quaker Electronics
P.o. Box 215 Hunlock Creek, Po.
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Ed Staffan WA8AOD
Midland, Ohio

John Boyd WA0AYP
Brookings, South Dakota

Is there absolutely 1'1 0 pleasing yo u? Here 1 go t o all t he
trouble to make SUTe t hat the reply card was Pld in tlle
a nter fold of the m agazin e u'it h but one staple holding it so
yf1U cf1Uld pull it rig/,t qut and send it i" wit h '10 harm to
'!If)U r magazine and still you complain. Good , rief. Look John ,
yf1U like all 'hose aTtides in 73. right l And you knO'W that
Ifa IImouni of sMbseript;ons calf pay for the publicaJion of flUr
mag/Uine. T he adt'ertisers ore the Oftes t hat aTe bu:,.ilfg you
the magcuilft ... don't forgd it. T hey will conl ilfue t o buy
you' magazilfe for you as long as ytnJ pay good attention to
t hd, ads ilf 7J. I'm returni"g the card . • . please fill it tnJt
41Jd seJId it in f a Newtronics and stoP trying t o sabotage us.
Hy 'he wa" 73 has the cxpeJIsitJe saddle-stitched binding like
Playbqy, the New Y orker and olher expensive magazines be
cause it m akes the magatine so m ilch easier t o , ead •.•
and t o lay out on the workbench w hen you are building. W e
could probably save quite a bllndle if we u'ent to the hard·
to-hold-open economy t y pe binding. W e could save a lot more
i f we used the cheap ,rade of paper uJed by tlt e other tw o
magazines •.. compare tne paper some time and not e that
oj is using a much "etlder, whiter paper.

warne Green editor, etc.:
Keep those ridiculous business reply cards from between

the pag6 of 73. You use the same type of b inding as does
Pl ayboy, and the cards ru in the advantages which Ib is bind
ing aft'ords.

Dear Wayne:
J ust a short note accompanying renewal to 73 to assure you

the delay was du e to a ti me element. and not a reflection on
you r editorial policy. Although I don' t always agree with you
(who does loo0/0 ?) I 've enjoyed and ofte n benefi ted from the
addit ional viewpoints presented. It Is encouraging to see
emphasis placed on constructive attempts to improve the
technical competence of those engaged in this pastime of ours :
an emphasis I feel is talked about but with sparse acti on
take n by others in the fi eld .

Keep up the good work and if we tr y hard enough, we
may shake ARRL out of the 19th century . Maybe even h elp
them discover radio telep/uJ7I e as a mode of ope ration.

'rnomas J . Barker K6:\IDG
Costa ~Iesa. California

Dear Sirs:
Enclosed is my subscription to 7J, I don' t mind telling

you that I have been a member of the ARRL for many, many
years, but I' m not going to be a member much lODger
believe me.

I don't know what these people are trying to prove but I
can tell you one thing unless we wake up ham radio is going
to be a t hing of the past.

I was on the air when it was questionable whethe r a l icense
was needed or not because there were no broadcasting sta tions
othe r than a few N aval s tations. At that ti me I was in my
teens.

Fact is that I watched and kept up with rad io from its
infancy. I have buil t my equipmen t and tr ied to keep it up
10 the knowledge of the day. T o me this is a bobby. Some
times I take it pretty seriously. other times I may not be on
t he ai r for months.

T he ARRL now decides that I'm not smart enough to hold
a license that will permit me the privileges that I 've enjoyed
all these years unless I up my code speed and technical
kno.....ledge. Fortunately this wouldn't be very hard for me
except I would have to lose a day or more of work. travel
SO or 60 miles to take tbe exam and pay an additional tee
for the exam for what reason. I'm Dot an engineer. ).Iy work
has nothing to do with this hobby.

In my mind it's all too dear the ARRL has sold us ou t
before. T hey beve lost a portion of our frequencies t ime and
again . I thi nk this is a prelude to selling us out aga in.

I think we need an other organ ization to restrain their et
fort s, an d I think this could be easily accomplished. After
all, they only represent about ~ of the am ateur body and
many hams like myself are dropping out eve ryday.
y~, count me in , an d I hope you get man y more members

so that you may voice our opinio n and it will be beard. Please
excuse the writi ng as I'm in a hurry, but I just bad to tell
bow some of us feel about upgrading the amateur.

Philip DeMano W80SX
Richmond, Ohio

Dear Wayne :
Whi le dri ving through Ohio last J une I came across the

sign in the p icture. T hought you might ' be in terest ed in it.
Stan Rohrer W9FQN

Peter Chadwick G3RZP
Chelmsford, England

P.S. How do )!OU stop people pi nching your copy of 7J
before you've read it )'ourself? That doesn't happen with
a Brand X!

Dear warne:
Congratulations on producing such a good magazine every

month : I 've seen about eight ham magazines an d 73 is way
ahead-I guess it's probably the best available! None of this
':who worked-who" DX columns and spl itt ing up articles
like Brand X doesl Sure, they have about one good article
a m~nth but at a ~uck ~ toss, it's too much. Congratula tio ns
to J im Kyle on his article on screen modulation. Keep 73
like it isl

,

Dear Wa)!ne :
. Ha.m radio is my hobby and I pursue it for tbe enjoyment
It bn ngs me. The other night I had a nasty shock when I
called a Florida station on 14,240 kc. H is an swer was rude
an d arrogant. lIe st ated that he was operati ng an AM station
and that he would not talk to sideband sta tio ns below 14250
kc, however If I chose to gct out of his part of the band
he would have a short contact with me.

Wayne, who has allocated exclusive frequencies to the
few remaining di nosaurs on ou r twenty meter ba nd? They've
had a good ten yeats to modemlee so by now we know that
most of the kilowatt A:\l'ers just don' t want to get along.

After that experience I took a few hours to listen to these
fellows: Liste-n. yourself to one of the most sickening displays
you Will find In our hobby. They gather in small group! to
tell each other how much they hate sideband. Let's form a
posse and get these mentally retarded children off our han ds.

An Old Timer

Frteud of the wayrarers:
Although a newcomer to your subscription rolls may I add

my "Amens' to your editorials and policy,
Wandering in a daze in the electronic forest I find littl e

that I can understand in QST. But I have be;n ab le to get
a great deal out of 73. Almost every month I find something
I would like to build. I can understand what it's all about
and usually fits my purse.

Keep up the good work.

advised by my lawyers that
don' t you ever proofread y
arey-e. b).l.l;!<:.Q .-.r6r~and
t lL""-'iMh'" 1b.~ -k"~ f or
have no other r ecourse but
should be tarred and :f.'eath
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40.00

45.00

50.00

55.00
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0-300 volt 300 ma

# 232AM 0·300 volt 200

# 233AM

# 234AM 0·300 volt 500 m a

,
CV-60/URR (URA-8) FREQ. SHIFT CONY.

Th e m odel eve ryo ne is "look ing f or. We have half
a dozen , m ad e by RCA in new condit ion. Aud io
t ype feed s from 600 o hm output o f yo ur receiver.

$150.00

PROGRAMMABLE ElM POWER SUPPLY
Regulated Electron ic Measurem ents Power Sup
plies. In excellent co nd it ion.
# 23 1AM 0·300 volt 100 ' m a

Dear Wayne:
You may be interested to know that I take a dim view

of the ARRL and its magazi nes. T o further p rove this , I was
thumbing through the J uly 194 7 issue of QST whe n suddenly
a rash appeared on my face, arms and stomach . This is the
honest t ruth . My doctor said I was allergic to tbe ink on the
pages. I must say that when a magazine " by and for ama
teurs" gives you a rash, then ch an ces are tha t it's not worth
read ing. Keep up the good work in 73/

Ivan Payne VE3FSQ
Toronto, Ontario

Hear Wayne:
Do you sell names of your subscribe rs to sucke r list users }

One amgazine did, usi ng their own stencil so there was no
question. I feel they have no right to sell my name to sucker
lists just because I subscribe to their p ublication.

A . S . J oh n son K7VQI
Tucson, Arizona

Dear \\'a yn e :
J udg ing from the volume of correxpondence on Dcr Kl einer

Keyer Sept. 73, it may be well to advise th e readers of
several minor technical correc tions,

The 5.8 k one half watt resistors which may ill' seen in th e
photograph and on t he componen t board layo ut, F ig. 10 , are
missing from the schema tic. These two resistors shou ld be
connected in series with each leg of the dual 15k speed
control potentiometer as shown below. By ha ving th ese reo
sisters in the circuit, the minimum resistance of the RC
spee d control ci rcu it is held to 5.8 k. T his prevents th e maxi
mum speed from exceeding 50 wpm , which speed would not
be useful for most hams, II I !

In addit ion, the 150k resistors in the filter circuit, in the
power supply, should be changed to 150 ohms.

I t is gratifying" to know how ma ny fellows have bu ilt this
keyer. xtany different plans have been use d for the monitor
oscillator, One wh ich seems to work very well and allows the
m inimum load on the power supply is tha t shown near the
back of the la test RCA T ransist or Han dbook ( Page 375 ).
A little ingenuity and experimentat ion will show the con
structor how to con nect it in with the keyer,

E. L. Klein W4BRS
Hu utsvll te, Alabama

T he magazine has the legal right to sell your name. I per·
sonally th ink it is unethical t o do this and have n ever done
this with our mailing list, though we could make quite a few
fast bucks tha t way. B y the way, if yo u spell your nam e
just a litt le differently for each magazine you subscribe t o yo u
can find out right away who is selling you out. I only kn ow
of one hom magaz ine t/'o1l goes ;n for this pract ice.

135.00

85.00

COL LINS ARR-15 RCYR 1.5-18.5 m c
Written up " 73" June. Tuneabl e with
Co ll ins PTO and cal ibrato r .

FREQUENCY METER LR-3

CY.2 531ALR 30-1000 m c CONVERTER
Written up in "73" m ag . f or June. A rare and
valuable item . 4 units avai lab le . Li ke new of
course.

Dear wevne :
T he article by \V5\'OH on solder ing connectors to coaxial

cables is a dandy ("T he Lowly Coax F itting," October) .
However, the ph otos make it appear tha t solde ring is bei ng

performed on a high -p ile carpet.
Take my advice: If you even suspect tha t your XYL may

feel that solder blobs on her favori te carpe t don' t blend with
the deco r-move the whole opera tion to the workbe nch.

I followed W 5VOH 's instructions-on the workbench.
Results? (without a carpet?) - Excellent.

Stephen G rossm an W2YGA
New York , New York

1000 PIV Studs 2 am p

$ 1 .00 eac h

Above is a sma ll selec tion at cho ice surplus from our
forg e 72 page illustrated catalog. Send 20f production
& handling cost for catalog.

JOHN MESHNA JR.
19 Allerton St., Lynn, Mass.

DIODES SPECIAL

$300/ 12 30¢ each

$10.00/12

SILICON
400 m a800 PIV

Si rs :
T he article by W5VOII on the lowly coax fi tting in the

October 1965 issue of 73 is very good an d the pictures ex
cellent, but one small change will make it much better.

In step No. t , the cut should he made ;li inch from the
end of the fittinl'( toward the threads.

Follow W 5VOH 's step 2-3-4·5.
I n step No.6, the connector is the n screwed onto the

outer covering abou t 3 turns. A very slight amount of moisture
on the outer covering will help here. T his will bring the braid
into view for solde ring and will provide a good weathertight
seal. T hen, of course, a coating of P H-O-Bond will insure that
no moisture will g-et inside the fitting. H ope th a t you can
pri nt this soon, before there are a lot of wet coax connectors
arou nd.

Thomas Kolvek WA9C IO
Roselle, Illinois
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111



,
-_. __ - .., --_ --_. _. '---'--

K2RTU
LOOK, HAMS!

Replica 1966 front lice nse plate with your
call tertees . Makes a nice addition to your
sha ck, too. Highest quality vacuum formed
plastic to w ith st a nd all w eather.

Black with 3-inch We ca n also supply plot" wi th
yellow letters six choroct... s, in oddition to the

$ 2.2 5 postpaid fl ve shown a bove. some price.
Se nd check or money order to:

ONTARIO SALES COMPANY
DICK JOB, K2RTU

P.O. Box 9111 Rochester, N.Y. 14625,
Potentiometers

New Ge nera l Ra dio 9 76-T, 200 k. Resistance
to le rance 0 .2 % . linea rity t olerance 0 .5% .
$7.50 va lue " $ 3. 50

Ne w CT5-RV4 l AYSA I0 4A. 10 0 k, sc re wd rive r
adjust . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. • . 5/ $1

Ne w IRC 2 5 k, sc rewdrive r adjust 6/ $1
Bourns Trimits, pullout s. These pot s cost ove r

$3 each new. 272. 1. 104, 100 k; 273· 1- 102,
1 k; 3068P- 1-203 . 20 k 3/ $1

Electrolytics. 2S 1J- ' , 6 Y. 3/1 6" dtc. x 3,4". Ax ia l
recos 12/ $1

Oil fill ed capac it ors : 2 IJ- f , 3 kv. Shi p. wt. 20
oz.: 1.0 IJ- f , .4 kv SW I lb . 10 IJ- f, 1 kv SW
2 lb . . . . . . . . . . . . . . . . . . . . . . . . . . • .. $ 1.50 each

Precision Phose-mete r, Advance 40 5. Accu racy
0.25 re lat ive or 2 % of fu ll sc a le a bsolute .
Scoles 0-36, 0-90, 0·1 80 on 8" mete r $ 195

Sierra HF Wove Ana lyzer Mode l 158. 0 .5 t o
10 mc ... •..•.... .... . . .. . ... .. . ... . . $95

All eq uipment FOB and subject to prior sa le.

Government Warehouse
264 Shre wsbury Ave . Red Bonk, N. J . 07701

High Power Mobile Antenna

Hunning high power mobile- or thinking
about it? Murk Products has a new line of
heavy cluty Ilehwlups for 40 through 10 that
can lumdle 1000 watts of rf. They're a perfect
match for the growing high power of the
t ran sce ivers. Numbers are the K\V-40, 20, 15
and 10 and they're $ 17.50 each from Mark
di stributors. For more information , write
Murk Products, 5~39 \1' . Fargo, Skokie, Illinois
fiOO'6.

The Design of VHF Tonk Circuits
Intere,ted in conslruction and VHF? Th i, 8% • 11 booklet
w ill give you 011 the information you need to design ortd
build perfect tanks the lint time mound. It contains 9
beautiful full page graphs to gil' . you a ll the onswer'l . You
won't flnd this in any American rodio handbook. $ 1

73 Magazine Pete rborough, N.H. 03458

Invertronics Inverters

If you need a special-p urpose (or regular)
inverte r, you ought to check with Invert ronics.
T hei r clever catalog conta ins all sorts of in
teresting ones. They've got one for 6 to 12
volts, 12 volt positive ground to 12 volt nega
tin > ground. 12 volt til 28 volt ( use that sur
plus without modification ), 12 volt to 120 AC
60 cycle and ~OO cycle, and 12 volt to 250,
350 or 450 volts. Inverters are rated at 150 to
300 watts. If you're the builder- cheapskate
type , they sell the transformers, too. Every
th ing is reasonably priced . Invertronics, P.O.
Box 342, Pine Brook, N. J. 07058.

Fer A LL A.ateur Tralil .
.Itttn. GuarantHIII f ... 600
Watts AM 1200 SSB P I.
Net e r Lilt DlrtCt F"d.
U.ht. N' at . W..t h.,,,rHI.

R.d..... IlIterfe...II.. and
N, l... ell All Mat.. Stlut
Wa.... Renl...." • •lIte. Werld
Wid. Rtcfpt l,,, St... I1.....
CIN ...r ,n All Bands!

Complete 51 sho..n total lenJ:lh 102 U. " ith " ft. ot 72 ohm
batanced twtnl1ne. HI · lmpact molded reaonant trapl . lWt. 3
Oil . 1" I :';" lonll" l . You Just tune t e desi red band for humllke
results . E x-cellent for ALL world-wide . hort · wn e reeeinfl and
/Im /l l~ur transmitten. For NOVICE AND AI.J. ('LA~!'l Aloi A.
n ;l'HS1 1\'0 EXTRA TUNERS OR GAOm :T!'j I\'EEDEn !
Eltmlnttet :.; .epaute antenn.. with excellent (If'rt01'mal1Ce
1I"1I. r.ntf ed . Inconspicuotn fDr Fu ssy Nell hborhoods l 1\"0 R AY·
W[RF. 1I0 r SE APPEARANCE l Jl: ASY I XST ALLATIOX I
('ompleU l nat ruet lone.
15 · 4' · 20-15'10 Illftfr bandt. Colllpleteo $15.95
41·20-15·10 lllfte r. 54· rt. (best tOf . ,,1",) Complete $14.95
S END ONLY IS .GO leuh. ct. . mol I nd pu paetman balance
COD plus POiItaJ:f on Irtl"al or umd full price for JlOlIt"-ld
df ll1'el'J". Camplf te InstllllUon &: ttchnleal Inet ru etloDi rue
nllhed . Free Infor m.tlun on mlfl7 etbee 160·6 met er Intfnnn .

A....U.ble ODI1 t,.lll :

WESTERN RAD IO • Dept. A7-1 2 • Kearney. Nellraska

- 0 ;;;; ;;;;
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CC Crystal Filter

Many hams who have wanted to build an
SSB receiver, transmitter or transceiver have
been discouraged by the high cost of most
crystal fil ters, even though high frequency
filters have a lot of advantages to offer over
mechanical filte rs. And most hams are very
hesitant to try to build their own since they
require etching, grinding, critical adjustments,
e tc. Now you don't need to worry about tha t
any more. CC Electronics is making high
q ua li ty crystal filters similar to those in popu
lar SS B transceivers for only $17.50. T heir
center frequency is 3 me, the bandwidth is
2.D kc at 3 db and the shape factor, 50/3 db,
is 2.8: 1. Ultimate attenuation is 55 db and
insertion loss is only 2 db, while p assband
ripple is 1 db maximum. Input and output
impedances are 3.9 k. The fil ter comes in a
small hermetically sealed package with sug
gested schematic. F or more information- or
to order a filter- write CC Elect ronics, 12017
\Vest 92, Lenexa, Kansas.

Electro-Voice Mikes

These new E-V base sta tion mikes have a
lot to offer. The cases are two pounds of solid
die cast metal finished in attractive communi
cations gray. They have a choice of locations
for the DPDT telephone type leaf switch so
that you can use touch-to-talk or push-to-ta lk.
And you can choose PTT or vox at the end
of the cable without.digging into the mike. It
comes in two models: The 619 ($28.50 ham
net) in Hi-Z dynamic and fea tures a response
of 70 to 10,000 cycles at - 57 lb output. The
719 ($16.50) is ceramic and has a response of
80 to 8000 cps at -56 db. See them at your
distributor or write Lynea Dalrymple at E-V,
635 Cecil Street, Buchanan, Michigan.

DECEMBER 1965

December Postview
Our December 1963 issue was a dooze r. The
lea d article by K20 RS (Jean Shepherd of WaR
a nd Playboy fame) will put you in st itches.
Then comes a QRP rig for 20 and a 6 meter
tra nsceive r by WA2INM. A myste rious author
contri buted a clever scheme for 50 mc DSS .
Or maybe you'd li ke a 2 mete r corne r reflector?
An a rticl e on VR tu bes expla ined those fu lly.
W 5AJG described a 432 mc excite r made fro m
pa rt of the ARC-27 and K5JKX cont ributed a
comple te round-up on SSB Iinea rs from a 6CL6
to a 3-1 000Z . Sylvia Margo li s had a short one
on DX'ing . A big arti cle on a ntennas was next,
fo llowed by a spec ia l 8 13 rig . How abou t add
ing 40 to you r KWM- l? Or building a 65 ft . 80
meter d ipole? Or co nve rt ing your Droke 1A to
al B? The n there' s an art icle on a noise blanke r
and a controversial a rtic le on nega t ive cycle
loa ding. Qu ite an issue, huh ? We 've st ill got
some for 501 apiece .

December 64 wasn't so bad, e ithe r. W3Z FJ
sta rted it off wi th a n exce llent, but easy to
bui ld, mobile SSB receive r. Then com es a 6JB6
linear a nd a 28 volt power supply for surplus
gear. Need a weather detector? T hat's next.
And K1e LL described a 432 yog i and unit
power osci lla tors. W6SFM come up wi th some
very clever uses for a miniature mu ltiband
tune r and W6WAW wi th a three bond bi rd
cage . Going RTIY, part two described a con
verte r. Then came a pa ir of art icles on the
Heath Two'er a nd Six'er, the former by a QST
stoffe rfl) If you 're interested in ham TV, the
next a rticle tells you how to video modulate.
Our Paramp author clari f ies SWR and W6WAW
desc ribes some short folded dipoles. W 4W KM
tel ls us about a sta b le VFO a nd W6TKA puts
us on 2 m DSB. Next is a funny. T hen K5JKX
eva lua tes receivers. W ould you like a n easy,
cheap 500 watts on 6 . That' s the re, too. T he n
a test of the Venus a nd pu tti ng the 6N2 on
SSB. The re 's al so an article on mikes, a review
of the Tunnel Dipper, a descript ion of auto
tra nsformers a nd one on bandpass coup lers. In
terested? They're only 50¢ wh ile they last .

We have othe r back issues, too. 50¢ apiece
for a ll but 1960 a nd before , and June and No
vember 1962 . T hey' re $1. A grab bog of 20 is
only $5. Can 't beat that, can you?

73 Magazine, Peterborough, N.H. 03458
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Datamark

SWL Receiver from Hallicrafters

-~ -DA1'AMAR':o,.--.

The new Hnlllcra fters S300 Legionnaire
looks awful nice for the S\VL and others who
want to be able to listen to foreign S\V broad
casts without worrying about the critical tun
ing of most S\\' receivers. It covers the very
popular ·W, 31, 2..:5 and 19 meter bands as well
as t ilt:' regular broadcast band, Since these
hands han> most of the foreign broadcasters.
aud ;II"(' spn>ad out 011 the S-200 you can tutu
the world as (,;lsily as the local broadcast sta
tions. T he S-200 is ill all attractive walnut
wood-grail I steel cabinet so you call leave it
ill the living room if you'd like. More informa
tion from M r. Bernard Golhus, HalIicrafters
Co. , 5th and Kastner Avenues, C hicago, Tlli
nois A0624.

Datak is now making their very useful rub
on lettering in inexpensive packs in a wide
range of subjects. Each pack is $1.95 and
typical sets are for «amateur radio," "audio,
TV and hi 6," "experimenter, home and inter
com," "industrial and test equipment," etc.,
as well as complete alphabets and number sets
in various sizes. All sets are available in black
or white and the alphabets also come in gold.
You can get them at your distributor or from
Datak, 63·71st Street, Guttenberg, N.J.

W orld 's " BEST BUYS "
in G O V' T. SURPLUS

Elee ' ro n; C Eq u;pm en'

fULL OF TOP QU ALI TY . IT EM S - T'(I r'1 sm illen ,
Rece ive" , Powe r Suppli ..." I':'vt"rlers , Micropho ne s,

f ilTer , . Melt' n , Cobl e, Ke vers , Phone s, A nlenno 5,
Chokn, Dy n o m Olo . s , Blo w ers . S wi tches, Te sl Eq uip .

m en t, Heo d se" , AOl p lif' I"r 5, In di ca tors, Ha nd se ls ,
(o,,,, e, len, Con lrol BO~ "5 . e lc., etc. SEN D 25 ,. ( S f C.Jn' !J5

Or coin ) for CA TA LOG ond receive 50 0;' CREDIT on
you r or de • . Ad d ' e B De p t. 73

THE FAMOUS

No. 19 MARK III
TAN K TRANSMITTER·RECEIVER

on the surplus market.

Remarkably tough and s tu rd y , very versatile in
use.
2 to 8 Mcs in 2 bands (A Set) 15 to 25 \Vatts
output depending on frequency and type of emis
s ion. C\V and Radio Telephone. Also short range
(B Set) band 230 to 240 Mcs. No. 19 MARK III is
VFO tuning, easy to convert to crystal operation.
Sender/Receiver alone complete with tubes and
complete instruction book, diagram, etc. . . . $29.50.
Power requirements: 12V at 3A, 265V DC at 120
MA and 540V DC at 50 MA.
All accessories available : Junction cables, junction
boxes, Aerial (Whip or wire) Antenna Tuner.
Power Supply for 12V DC operation, Headset and
Microphone Assembly etc. . . Perfect equipment
for 40 and 80 meters.

NORTH AMERICAN
ELECTRONICS Co.

P.O. Box 878, PLATTSBURGH, N. Y. 12902

VH F- UHF
Converters and Preamps for 50 thru 432 Me.

Write for literature.
Send foe a sample copy of the VHF'er, the
only magazine for VHF and U HF hams.

Parks Electronics, Rr. 2, Beaverton, Oregon
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INVERTERS
12vdc to 28vdc

••• your surpl us equipment with
no conve rs ion 150 WATTS $49.50

300 WATTS $71.50
We a lso mak e 6yde to 12yde 12yde to 12yde

12yde to I1 Sv 60cps 1SO or 300 wa tt
12yde to 11 Sv 400eps 150 or 300 wa tt

12ydc t o 4S0vde

W RITE for complete information

S

INVERTRONICS P.O. BOX 342
PINE BROOK. N.J.

1
BE S....AtT-BUy AND SAVE ON THf Pl AN

THAT fITS YOUt POCKETBOO K
r Plan I- Best terms-no finance cha rges-no trades!

Plan 2-Best Cash Priee--No Trldes!
- "Don 't Dell,-Write Todl)'''

Orake·Hall ieratters.Ha mmarlund-Johnson- Nationa l·SBE ·Swan. etc .
WILLARD S. WILSON. INC.

1930 1300 West 11th St reet Wilm ington , Delaware
• Est. 1920 Will a rd -W3DQ Te l. 3 02-654· 534 4 ,

J

IT from GOODHEART!GET
EVERYTHING UNCONDITIDNAllY GUARANTEED!

TWO LV XFRMRS each 115v 60 ey. connect for 115 or
230... Gives 4 separate 6. 3w:t 35A sees. connect ~or
25. 2vct rms 35A or I t .6vet 70A or 6.3vet f4 0A. 2 wellh
54#. RailEx or Truck collect. remit for two .... 24.50
All·BAND SSB RCVR BARGAIN: Hallicraflers R·45/ARR·7.
550 kc to 43 mc continuous; voice, CW, MCW. aligned
and modified now also modified to include PRODUCT
DETECTOR . 2 Hr. 2 IF stages . S-Meter. XI I. w/120/ 230
v. 50 / 60 cy pwr sply. Hot and SHARP & works lIu I
charm! FOB los Angeles . _.. . . .. . .. ..... . . .. . 199.50
TIME PAY PLAN: Any purchase totlling $160.00 or more.
down payment only . .. . .•. . . .• . • . . . . . . . . . . . • . 100A.!
R-23 /ARC-5 Command revr 190·550 ke. • . • . • .• • 14 .95
A.R.C. 12 #22 Command revr 540·1600 kc. . •.• 17.95
ARR·5 rcvr, 60 cy. am /fm. 27-140 me• • . . . . . . . 179.50
Panadaptlr 5 .25 mc for Ibove, 60 cy. .......• 69.50
APR·4' AM /FM Rcvr mod. to 115 v 50 /60 c . with
pwr plult. book. tuners 38·1000 me. ... . . . . ... 210.00
P.U.R. for tuners 975-2200 Ind 2175 ·400 me.
RA-62·B is AC power s ply for SCR.522, only .... 17.95
AN·URR-13(· ) Rcvr. 225·400 me. .. .. . . . . . . . . . 149.50
TDl 60 cy xmtr 225-400 me 30 w Po. new .. .. . . PUR
LM-14 freq. meter• .01 % 125 kc-20 me ... .. . 57. 50
TS·323 /UR tree . meter 20·480 me.•.001 % .. .. 199.50
Berkeley # 5510 Counter·Timer. 6-digit . . . , ... , 495.00
H.P. #524B W/ 525A. counts to 100 mc. . . .. .. 1595.00
SPA·] Pl noramic Spectrum Analner 220-4000 mc 1450.00
Telt1:ronlI 514AD scope dc to 10 mc. .......... 395.00
TektroniI 5130 scope de 10 15 mc•... . . . _.. . 495 .00
G.R. # 100 1A s ig. gen . 5 ke 10 50 me.. . . . .... 495.00
H.P.608B signa l genera tor 10-400 me. . . . . . . . . 475.00
H,P. 608B modified to 10-500 mc. . ",.,. ,. ,., 525.00
TS·41BA /U sig. gen. 10 0 dbm 0.4·1.0 gc•.. . , 395.00
Borg,Wlmer High Power sig. gene rators ..... .. . . . PUR
SLRD s il . gen. 275-2750 me. 20 Witts . .... . ... PUR

LINE VOLTAGE REGULATION BARGAINS
largest selection In the WORLD! Ask for list , from Sola
250 VA to Sorensen 10,000 VA!

REGULATED DC POWER SUPPLY BARGAINS
Very larel selection! Ask for list of these!

HEWlETE·PACKARO & OTHER METERS. VTVMS
Very large se!ectlon! Ask for lis! of these!
AND-MUCH MOR'E! We have 33 other tvoes of SiRna I
Generators. Prec ision Bridges . ac & de Voltage Diyiders .
GalYOs . C.lorimet ric • Indicating ' F Wattmeters . other
Spect rum Ana lYlers. Etc . • • WRITE,

- -- - -
... WIRE . . . PHONE .• • YOUR SPECIFIC NEEDS!

WE RENT EQUIPMENT! WE BUY EQUIPMENT!
R. E. GOODHEART CO., INC.

Box 1220~A. Beverly Hills, Colif. 90213
Fhones: Area 213, oHiCi 272·5707 . mu saru 275-5342

.

40 Meters

on the HW-3

Translab Broadband Balun

The new T ranslab Ferrite Balun exh ibit
nearly perfect S\Vn characteristics ac ross the
if F han ds front () to 30 me. It's even good
on 6! Powe r rating is 2 kw P EP anti the balm
is available i ll two models : 1: 1 for .50 ohm
balanced to 50 ohm unbalan ced and 4: 1 fa
50 to 200 ohms or 75 to 300 ohms. It 's co rn
plete ly sealed and even uses a type N con
nector for the coax connection since U II F ones
aren't weat herproof or constant imped ance
Price is $ 19.95 and comp lete d ata is availabl e
from Trenslab, IIIC" ...J.7 .~...J. Federal Hlvd ., Sal
Diego. Ca lifomia 92 102.

Do It Yourself (Almost) QlS's

.\lark Products has brought out a new 40
meter element for their popular H\V-3 Tri
hand mobile antenna. It screws into the top
of the H\\'-3 giving a choice of three bands
from 40 to 10 for mobile use without any
mechanica l or electrical switching. The basic
1I \V-3 is $19.50 and the II \V-3/ 40 element is
$7.95. More information from Joseph Schroe
de r, Mark Products, 5~39 \V. Fargo Ave. ,
Skokie, Illiuois 60076.

An interesting idea from the Roland Com
puny. You send them 50..... they send yon a kit
for desiglling your O W II QSL's. The kit in
cludes various alphabets, decorations , report
fo rms, samp les, e tc . Then they'll print lip your
own custom cards for you. Roland Company.
Dept. 73, 1270 A n "IHI C of the Americas, New
~ork, N.Y. I0020.
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RECE IVERS. KSJKX._lf you wont to b uild 0 rece iver or 10
really underSlond your rece iver, th il is the book fo r you . II
covetS every ospecl of rece iving in a uthor Kyles usuo; thorou gh
manner. $2 .00

SIMPLIFIED MATH FOR THE HAMSHACK
_ K8l FI._This is the limp les t and eOlies t
to fathom ex pla no tion of Ohm'l low.
squares, roots. powers, freque ncy/metetS.
10g1. slide rules, etc. If our schooh ever
go l wind of Ihis a mazing method of un·
d.mtonding bosic math our kids woul d
have a lo t less troub le . SOc

CW-W6SFM .- Anyone con learn the code. This book, by on
exper t. lays in a good foundation for lo ler high speed CW
abili ty. SOC

FREQUENCY MEASURING-WPHKF-Ever wo nl to set you fJel f
up to measure frequency right down 10 the gnofl ey ebrow?
An eKpert lets you in on all the secrets. Jo in Bob high up on
the 1ist of Frequency Mea suring Tesl w inne rs . $1 .00

CARE AND FEEDING OF HAM ClUBS
K9AMD .-ea ro le d id a th orough re search
iob on over a hund red hom clubs to find
ou t wha t os pecls went 'Ama ke them sue
cess lu l and wha t seemed to lead to thei r
demise , This book tell s a ll a nd will be in·
valua bl e to o il clu b office rs o r a nyo ne in
te rest ed in lorming a successful ham club .

$1 .00

ATV ANTHOlOGY . WpKYQ and WA4~iWH._A collection 01
the cons truction and technIca l e rticles from the ATV Experi
menter. Includes a complete, easy to b uild vidico n ca mero
ond 50 other pro jects The on ly book a va ilab le about hom TV.

$3.00

REVISED INDEX TO SURPlUS-W4WKM .
_This is a comple te list of every a rticle
ever publuhed on the conversion of sur
pl us equipment. Gives a b rief rundown o n
th e orticle and source. Comp lete to dote .

$1 .50

TEST EQU IPMENT HAND800K. W6\1'AT.-Every hom needs to
hove and know how 10 use test equipment. This book te lfs you
how to make valuable hom tes l gear easily and cheaply. It
also covers the use 01 leu equipment. SOC

112

• Pr ic_$2 p ... 2S WO ·dl for non ·commercia l ods ; $S per 25
wonh fo, busin". venture• . No dis ploy ods or ogency d is 
cavnl. Include you, ch eck w ith order.

• Type copy. Phrose Gnd p"nCNole e..actly os you w ish il to
oppeor. No all_cap itol ad• .

* We will be Itoe judge of suitability of ads . Our responsib il .
ity for Iln'Ors e..lends only to print:ng 0 cor,ed ad in a
later issue.

• For $1 e .. tra we can mainta in a reply ball for you .

• We connot che<k Into each advertiser, so Caveal Emptor.

WHI. BLUE BOOK PRICES save m oney on Quality
used gear . Take 10% off with out t rades. G76-$179.00 :
Sidewinder 2 m-$299.00 ; 62S1-$650.00; 32Vl-$149.00 ;
Apach e-$149.00; Vallant -$199.oo: HT-37-$269.00 : SB-400_
299.00 : Invader 200-$285.00 : 200V-$499.00; HT-41-$229.00;
Loudenboom e r -$299.00 ; P ro 6ooJX-$199.00 ; SXI01A
$219.00 : SS l R -S545.00; HO-IO-$55.00 an d hundreds
more . F ree list : Leo WpGFQ , Box 919, Council Bluffs ,
Iow a .

AunIO Q5ER Filter cuts off above 3300 cycl es. 500
oh m s. 20 watts , UTC new surplus 2 /$5. AC lin e filt ers
3A WE CO 2/ $1. Tone filters 2685 cycles , 70 cy wide
Burnell 2/$5. L-C Electronics , Box 0 , Freeland , Michi
gan .

WANT..:n : Milita ry o r commercial su r plus . . . a ir 
borne , g round a n d testsets. Try the BIG BOYS . then
write o r ca ll us collect AREA 703-560-5480 and give us
YOUR price .. • We pay cash a nd fre ight. Dun a nd
Bradst ree t rated . . . RITCO , POB 156 , Annanda le .
V irg inia .

COLLINS KW-I DELUXE TRANSMITTER. 1000 w atts
AM or CWo Would make fine SSB linear. $1400 or
ma ke offer. George F. Norton. W4EEE. Georg ia Un i
versity Station, Ath ens , Ga.

IIE,.\TII IIW-32 20 meter transceiver with lIP-13 pow - r
su pply, calibrator. m ike. s pea ke r . n ew warranty . $1 :0.
W2NTZ. R. Stevens . 3048 Wilson Avenue, Bronx. N.Y.
10469

BUiLDEHS-A 4-1000A, class B . grounded grid final.
Complete drawings w ith two 8 x 10 photograph s , de
tail sche m a tic diagram and specifi ca tions. Easy to con 
st r uct: cost under $300. P r ice $7.50. Bill Brow n
WQSYK , 28 Ma rine Lane. Haze lwood. Mo.

SALt: TO RAISE TUITION: National NC X -3 ($225 1
NCXA ($75 1. H ea t h Sixer ($40) and 6/1 2 vdc ( S':'O).
All excellent. Ton y Curtis, P.O. Box 102, Center li n!],
Pennsylva nia .

q SI•• SWL. \\"I't: CARDS. Sample catalog 10• . 12 pi
Krom kote cards . som e originals. Nicholas a n d Son
Pr ln t .:: ry , P.O. Box 11184, P hoe n ix , Artzonu 8;.017.
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T OOOOBES, TRA~S:\lITTl~G·SPECIAL P l:RPOS E.
New boxed, guaranteed . . , 6CW4-$1.40, 6146-$2.55 ,
417A -53.95, 826-$6.00. 6360-53.45 . .• Free catalog
Vanbar d ts t , Box 444X , Stirling, N.J. 07980.

HAM IT UP
IN CURACAO

* Kilowa tt rig set up for your use* License orranged before your a rr iya l* Fabulous Food* Swimming* Skin Diying* Sailing* Deep Sea Fi shing* Tenn is* Ultra -modern Accomm odations* Water Skii ng* Round T rip fo re fro m New York $150* Hotel Ra tes very Rea sonab le* Marit ime Mobile Ope ration

CORAL CLIFF HOTEL
Curacao, Netherlands Antilles

•

•

.-

._ --- -"PLATY. T RANSFOR:\IY.ltS 690 v at 450 rna . No CT,
perfect for b ridge or doubler su pplies. 111 vac p rima ry .
$3.95 plus post age. Wt. 19 lb. A .R.C. Sa les , P .O. Box 12,
Wor th ing ton , Ohio.

SOSAR 20:\1 SSB /Cn ' transceiver with matching AC
power su pply. Covers entire band with 300 watts P EP
input. S155. Steve Weirich , 1407 Linden Blvd.• Brook
lyn 12, N .Y.

CO LL):,\S K\nl 2. N aw one. Ser ial 13846-Trade for S
Line. etc. Also new TR-4 . $495. Want T X -4 or T -4
Reciter , Also have 15 ct. runabout boat rig. Trade for
h am gear. WA4LX X. 251 Collier Ave., Nashville . Ten n .
37211.

COLLINS 755-38, 32S -3 . 516F-2 A C supply. La te se r ial
number. Less than 5 hours time. $1200 firm. Perfect.
Send MO or cer tified check. TH6-DX beam in carton ,
new $100. W. E. Lyons, Sr., 4200 Lorna Pla ce , Las
Vegas , Nevada.

S P t:CIAI. FIIJ\l\IE~T TltA~SFOR:\It:R for 4- 400A and
4- IOOOA, etc. 120 volt , 60 cycle primary. Two see 
onda r ies : 7.6 v (. 1 21 amp and 5.1 v Iii 13 amp. Unused
and sea led. $4.50 plus postage . Wt. 14 lb. A.R.C. Sa les .
P.O. Box 12, Wor thington , Ohio.

CRYSTA L FILTERS. 3.0 me cen ter f req uency, 2.8 kc
b w a t 3 d b. 7.8 kc bw at 50 db. Loss 1 d b , 3.9 k c
term ination. 1-9 /1 6 L x 1% W x 1% H. $17.50. CC Elec 
tron ics, 12017 W. 92 St. Lenexa , Kansas.

COLLI NS S-L1N E 3253. 7553B, 516F-2 AC power sup
ply. A ll less than one year old , like new. Lot p r ice
$1090. WA4LUN, Box 238 , Troutman , N.C. Ph on e 528
5246.

IfA:\I:\IARLUXD IIQ 110,\ , Communicator two meters,
Hea lth Stxer, send st am p for list of extra gear, some
VHF. all good. W8FZ , 4328 S ta t e , Sag ina w , M ichiga n
48603.

COJ.U NS S-LINE for sa le: 75S -1 , 325-1, 516F 2 a n d
301..-1 bought in 1965. Ask ing $1300 or se ll sepa rately.
WB2FFK, 288 Fourth Ave n ue , East Ora nge , N.J. 01017.

PRINTED CI RCUIT ma te ria ls. Th ree sample pieces and
details. O ne dollar. Be tty Lou Nolin, 35 Arbor Drive .
New Hartford , N .Y. 13413.

A RT'S QSL'S Sam ples lOc. Art Bliss , 1829 N. catalina
St., Bu r ba n k , California.

CONVERTE RS $10 and up. World's largest se lection of
frequencies. Ham TV vidicon cameras a nd parts at low
factory-d irec t prices. See them all now in our f ull
page ad In t his issue. Vanguard Labs , 196-23 Jamaica
Ave. , Hollis , N.Y. 11423.

GIA...''lJT 20lh ANNIVF.RSARY CATALOG. In crease your
product category. TV cameras, electronic equipm ent ,
k its. Hi-FI, components. Free copy. D enson Electronics,
Rockville . Conn.

Eoslern Air Dev ic e. centrifuge I blower , 110 CFM, 11 0 ve ils
60 cy., model B3A·3C. Max . diem. 6", length 6 '12". Shpg.
Wt. 10 fbs. With 4 mf. capaci tor. Brand new, $1 0 .00.

5-section Variable CCl padto r, 400 pf. per sect tc n, 2000 pf
lo tal , makes fine loadi ng ca paci to r for that linear. Will load
a kilowa tt into coox line. 6"'x31jJ"x21/ : ' . 'I." diem. sholt .
4 lbs . New, $2.00.

·...,.---,1

Coaxial Switch , SPOT, electrica lly opera ted by 28 volt de
so leno id. f ine for se lecling between two ontennos. Solenoid
drcws currenl on ly when changing. Has type "N" coax een 
nectc rs , 52 ohms . Approx. 2'/4'" diom. x 4 lJsH long _ Shpg, wt .
Ji bs. Used, exe, condo $2 .50.

ARC·l tra nsce ive r. for conversicn to 2.melers. 25 wotfs ,no
put, AM plcte-mcdulc ted, 832A in fi na l. Superhet rece iver.
Xtal controlled, 10 channe ls. With all 28 tubes, conversion
info & schematic , leu chonnel xlols and dynamotor. 50 Ibs .
Used. good. $19.00,

28 voh dynamotor for ARC·1 12 Ibs. $2 .00.

115 volt power supply fo r ARC·1. SuppliO!$ plate a nd g fe

ment vollage . Will not operate a utotune. Kit with chass is,
tra nsformer, diodes, and all ports. 10 lbs. $19 ,95 ,

Please add sufficient postage.
Send for our catalog of surplus e le ctro n ics .

JEFF-TRONleS
4791 Memphis Ave. Cleveland, Ohio 44109
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FM EQUIPMENT SCHEMATIC DIGEST
A umpr,h.nl iv. (oll.etion of Motorola schemotic dI
ag rams co ...ering low bond, h igh bond and 450 me e qui p_
ment monufoctu,..d between 1949 and 1954. Cryltol
formu lal, olig"",,", In'h ut tio". and CI w.cdth of technica l
data I. incl uded in the 92 pog'" Pric. $3.95

TWO WAY RADIO ENGINEERS
1100 Tremont Street, Boston 20, MassClchuse"s

IT'S SUPt:RCALIFRAGILISTICEXPIALIDOCIOUS!
Free new catalog of etched circuit boards, radio books
and informa tion on Kit-of-the Month Club. Leader
F:nterprisf's, Box 44718-KH, Los AngelC's , Calif. 90044.

TV CAMERAS. Model 400 complete with good vidicon
and lens, Used as demonstrators. Only $200 FOB v an
guard Labs , 196-23 J ama ica Ave., Hollis, N.Y. 11423.

4CX 250F 2G.5v ftlament , BRA~[) JIOEW. rebored

combination hot h at.eve special

Tuning unit , for BC-37 5, 4500 to
!1200 KC. Loaded with hi-voltage tuns- $2.50
mltt.lng varillblcs, mteas, coils, Ill<'
Sl\ lte lil's, vetillers. ~;TC . 10 LHR.

Tnntalum . !'rRAGL'E t:C'E1 3f1 3IF. 501} ea.
~'J" din. 1%" long. Pil:l alls. ;o;EW 4/$2.75

:'WTUlWLA !:MR -32ii & :\IR-32 6R, 011 $1.25 ea.
IIfllt sink 3%" x 1%". BRA~1l SEW 4/$4.75

SO"ICt: CRYSTAl...s . 80-40 M $1.05 each. Others 7Sf .
Free list. Nat St innette W4A YV, Umatilla , Fl a. 32784.

GLOBAL WRIST WATCHES, F eature 24 hour w or ld
ti me conversion. Free brochure. Men ti on 73, Nordlund,
7635 West Irving P ark, Ch icago, Illinois 60634.

WE WILI~ PAl:' CASH : Wanted, popular, late model
unmodified amateur equipment. Highest prices paid
for clean , good operating gear. Write Graham Radio,
Dept. ID. Reading. Massachusetts.

PIU)'fECT 1.0\\' NOISE RECEIVERS. Solid state and
tube fron t ends can be damaged or d estroyed by
t ransmit te r leakage. P reven t this with broadband re
ceiver p rotectors. Two models: RP-I for 80 through
6 meters, and RP-2 for 6 through ~4 m eters. Deta ils in
brochures RP -I and Rp·2. Radia ti on Dev ices Company,
P .O. Box 8450, Baltimore, Md. 21234.

CLOSEO UT discontinued full s ize beam, new ~8" and
I" aluminum, Th ree element 20 meter, $22, Two ele 
ment, $16. Th ree elements on 15 m eters. $16. two ele
ments . $12. Express collect shipment. Gotham, 1805
Pu rdy , Dept. 73, Miami Beach, F la.

ARE YOU SINCERE? Are you really looking for the
best d ea l on a new or fully guaranteed u sed un it? Le t
us convince you with a specific qu ote that will really
save you money. Graham Radio, Dept. 10, Read ing ,
Massachusetts ,

CO:\IPI.ETE IIA;\I ST AT IOS : Halic ra fte rs SX-llD re
ceiver; Hea th k it DX -40 transmitter and a 20' vertical
antenna. Li ke-new condifio r- $140.00. Telephone in New
York 377-3451.

$5.50

$3.50

$8.5~

for abose, tenon, guld plated pIn con
net t Ions. I..eSB by-pass, BRA:'<D :SEW

WOW-I'M NUTS

130 mf
Z5v DC.

400 PIV
18\

socket

TU·7

CABINETS discontinued HEATHKIT
All I N gray crackle I1nlsh, l'lCl'pt as noted; all lire leu front
pa n..l : all. n:l'f'pt ·, han' a 1" hole (or pollet' plll ~: aU, l'll"tjll .t:.
lIale 4 hoii'll , in holtOlll, for mcunt m g reet . RRAXJ) Xt:w.

t riM' :::
)9

110
23.
110
2.
9...
95

lit.
I LR
1 1.8
3 LB
3 LR
4 I.R
41.R
4 I,R
• til

er eepueus

· bllS 2 %" !Jol{'S
n>ntilattd
'::wntilattd
renttjated
vt' IlUlatt'd. ]OUIl'flI
rentilated
!ltJ11J1 green . 2" power
plUG: hole. rMltllated
hta., l aUl\:e steer.

nrtee
J9c
39t
59t
59t
79t
79t
79t

$1.00

TUN i\VEHTI-:RS! Transistor 6- 1 tuning calibrated con
ver te rs for AM-CW-SSB ! Half a mobile station $19.95
$24.951 Sens itive. selective, tunable BFO ! Marin e , ama 
teur , SW bands! Herbert Salch and Co., Woodsboro,
Tex as.

SHE 33 with mobile bracket $225; SBILA 1000W
linear $175; Gonset Communicator 111 with pre-amp,
10 crysta ls $175; Excellent condition, K7UF D, P .O. Box
212, Sparks , Nevada.

All on"'N'. 1":\& 1'( in ..mffJ,'nrr or I ' m at II IJamff'St . shlp(l("d
same dll)' l"f'Cl'ifed_ For tree GOODIE" steer. !lelld lieU ad
~ Blam lM'd flln')opf'---I'LE.-\SE. PU:.-\SF.,..--lnt!ude sum
dent for posla&e " Insurance. An, excess returned with order,

*TWO·WAY*
COMMUNICATION CRYSTALS

AMERICAN CRYSTAL CO.
PO BOX 2366 KANSAS CITY, MO.

B C
Telephone

2333 S. Michillan Ave.

Electronics
312 CAlumet 5-2235

Chicago. Illinois 60616

EL:U,\C AF68 station, PMR8 receiver, 12/120 volt sup
ply. Like new $300 ppd. Will include big junk box if
you pay postage. Write first. Leo Boisvert WIHIE ,
Exeter Road , Newmarket. N.H.

flOSOLULU IIAMS! Have gone transceiver operation.
Have Heath SB-4oo factory checked $275. Globe
Champion 350 for $75. Glad to demonst ra te. Local only.
KH6EWA Waikiki,

FOR SALE: R23/ ARC 190-550 k c receivers good op
erating w ith tubes, $15.50. Also R445/ ARN30 tunable
la te type command receivers 108-132 rnc. Same power
set u p as command sets. Good operati ng, $25.00.
RITCO , POB 156, Annadale, Va.
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Want to buy, find out or sell? Caveat Emptor? will do it for you . 73's want ods are cheapest at only $2
for 25 words non-commercial, and you know th ey're the most effective since 73 is read by the active,
money-spending horns.

And for businesses, only $5 for 25 word s-not $8.75 as in Brand X. Yearly rote is $50 in advance for 25
words per month. For either type of ads, you con prorate to the nearest $1 (minimum $1 ) if yo u don't
have exact ly 25 words. We aren 't nasty about counting th e words.

A few hints : Type copy. We aren't responsible for errors caused by illegibility. Don 't abbreviate; yo u pay
for words, not space. Include yo ur full name and address as well as call; not all hams have a Callbook.
Since we capitalize and bold fa ce th e first few words, make them importa nt and attract attention.
Don 't put "For Sale" in the ad ; eve ryo ne knows that's what it's for if it doesn't soy otherwise.

t - - -
!
!
i
j

!
•

I

. . . ~e~ 'R'i; h" . ~~~ ~~~~t', ' ~'e~ ~~~;~ . . '- j
I

i
I
i

J Here's my ad : i

I
!
!
!
I
i Send to Caveat Emptor

i 73 Magazine, Peterborough, N.H. 03458 !
+_.•_ ..__._ •._ .•_ .._ .._ ._.._ .•_ •._ .._ .•_ ._ _ ._ •._ _ ••_ n __. _ • • _ .._ ._• • _ •• _ ._• • _ .._ ••_ .._ _ .+

R390A RECEIVER excellent cond it ion w it h manual.
5600, J . Larson, 330 N. Salta ir A ve n ue , Los An ge les ,
California 90049. P h on e 213-472-1786.

LITTLE FELLER ssn phasing reactor. See page 100 in
October 73. Same used in original article . $1.25 ppd.
Radio-Tronies. SO- IS Wee ks Lane, Flus hing , N.Y. 11365.

CO:\I P LETE SHACK : Clegg Ze us $375. I n te rce pto r $250,
Bandit 2000A $300. Exce llent cond ition. WA9EMB. 5721
N. 57th Street. M ilwaukee . Wisconsin 53218.

:TELET YP E TEST SET 1-193C. Government re bu ilt,
still crated. Tests RTTY t ransmitte rs , converters ,
r elays. $14.95 each , two for $27.40. F . O. B . Harris
burg, Pa . Satisfaction guara n teed. T ele methods In
te rna tlonal , 3075 E. 123rd Street. Cle veland , Ohio

Interested in VHF?

Then why not send for a free sample of the
VHF'er Magazine. It's devoted entirely to
serious VHF and UHF hamming. It contains
articles by well-known and capable VHF'ers.
All who want to improve their knowledge of
VHF are invited to subscribe.

Subscriptions are $2 a year (foreign $3)

MILITARY SURPLUS UNMODIFIED:
ARC-27. ARC-34. ARC-38. ARC-52.
ARC-55. ARC-57. ARC-73. ARC-84.
R-540/ARN-14C. ARN -1 8, R-220C/
ARN-21. APN-22, APR-!3 , APR-14.
ARR-41. COLLINS 51X-2 RECEIVER.
J7L-7 TRANSMITTER, 51V-3, 51Y-3,
618S-1. RECEIVERS R-390, R-390A.
R-391. RT-66 THRU RT-70/GRC.•
R-I08. R-I09. AM-65. RT-ll / GRC·9,
GRC-lO. GRC-19. TEST EQUIPMENT
WITH ARM, SG, URM. UPM, USM
PREFIXES. COLLINS KWH

The VHF'er
Parks Laboratories. Rt 2, Beaverton, Oregon
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The VHF Antenna Handbook,

T he VH' Antenno Han dbook i. you. co... , le. e g uide

' 0 VH' a nd UH' antenna •. Thi . a"II'anding ba..k

i, b, 1i Kyle KSJK X. one 01 th e 0"II' .. nd i"9 . ech _

n ical tho.. in the ele< ' ,an'" fi old. Th e VH' An·

tcn n.. Ha ndbook co' o.. <o... plo'o 'he o.y and all

, ... ct ico l do, .. il. lor n e r, ',pe of VHf .. nd UH'

a n' onnu. A . ped .. l leo ....e " t he co... ... eociol o n_

ten cat..109 .ecti.. n. If ya .. ·re into . e••ed in VH' •
, ha uld ha.e th •• boo k. Prin " $2 f<.....

73 Magazine
Peterborough, N. H.

'VHFANTENNA
! HANDBOOK
, _---1C:·_ ~ Krl.
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# Very d ifficult circuit this hour.
* Next highe r frequency ma y be useful thi s hour.

Good: 1,6,7,8,12.15,21,22,24-26,28-31

Fair: 3.5, 9, 10, 16, 20, 23

Paor: 2,11,17-19,27

VHF OX : 8, 9,29, 30
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" ' UT II ,\FlUe.\ 7

Meshna, 117
Mission, 61
Na t iona l, cove r IV
Newtronics, 33
North American, 120
Onta rio, 11 8
Parametric Amplifi e rs, 48
Par ks, 120
PI C, 87
Poly Pcks, 111
Qua ke r, 115
Quemen t, 13, 17, 81, 8S,

89, 93
RKT, 103
Ro hn, 4
R5G8 Handbook s, 80
RW, 110
Scle etrenix, 43
Slep , 125
Spa ce, 11 5
Spitz, 107, 11 0
TAB, 121
Telco, 51
Tel rex, 92
Texas Crystals, l OS
Translab, 101
Tristao, lOS
Two Wa y. 124
Va ngua rd, 49
VHf Antenna Book , 126
VHf'e r, 125
VHF Tonk Design, 118
Viking, 23
Vit ro, 53
Wa te rs, 5
Western , 11 8
Wilson, 121
WRL, 128, cover III
73 Back Issues, 11 9
73 Books, 112
73 Merry Xmas Subs, 96

Alco, 124
All t ron]cs· Howa rd, 9 1
A:n€rica n Crystal , 124
A:nit ron, 101
Amrad, 11 8
Arrow Sa les, 107
ATV Research, 79
Be Electron ics, 124
Burghardt, 57
Callbook, 59, 75
Cave a t Emptor, 125
Certif icates, 114
Cora l Cliff, 39
Cush Croft, 36-37
Denson, 9 1
Desigll Industri es, 19
Dow Key, 91
Dynalab, 41
Edwards, 68. 69
Ell -Conn , 110
Epsilon, 79
Evans, 191
fa ir, 120
fug le, 79
fulton, 107
Gift Shop, 103
Glass, 12]
Gonset, 27
Goodheart. 121
Gordon, 97
Govt . Warehouse, 11 8
Ham RTTY, 99
Harris . 103
Heath, 15
Heffron, 11 3
Henry, 44·45
Hoisington , 11 0
Int. Crys tal , 3
Invertronic s, 121
Jet t t re nics , 109
Liberty, 122
Mark Products, 35
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"E.

!l0 II' I50Cys

4 fit $8
Rul. .:ttl

KSl5II1 /W_

FlIten 68 It

------------------._- -,- - ---------

" T AB" fOR THE BEST KITSI

WE . p.ler R"aY .:tt25:1A /$5 @. 2 'or S9
W E. SOtbt lor .:tt2:1:1A R.1IY. $2. .50
Tn,."itl. 118Mhy Ne... Pct, $I @. 8 ' U
8.SV 'T @ 15.5.... & 6.IVCT '# 2A S4 @.
2 Sr.
200KC Fr..!) St" XliiI. $2 @ . 2 1S!
Prill""" CkI ih l New Blnk 9111T' $1 @ .
II •$5
KIlJ:on 5A RIUI Ck1 Bruhr $I @. 8 /$5
2K tn 81C H.~duh Gllnd UUd SS @. 2 /$5
XI ..1 Rlllnkl Ant Typ.. 12 for 51

If' ANTED TRIT SETS
& EQUIPMENT

Band~wlteh Cllumie 500W 2P /6Pot n @I.
t lor U
liHy·8115M. Clloke cuod $1 @. 2/$5
1-'/~Hy-400MI Choke Cllsed $1 @. 21'12
250Mfd @ 450 W, Leetlytle 4 /5SB $1 @.
4 /$10
end... 011 10M'd. 600-2x2.5 &. 5Mfd ,.
e. IS /,IO
Cnd~r Oil 6M f d @ 150nv S4 I' 4 /Sl0
1I811Vet @ 715M. tor SSS,9 • 2 /$18
4RlJ'I tt @ 40Ma & 6.' @ l.SA C 0 SLSO
@ . 4/SS
10Vei @ SA &. 7.5Vel @ 'A CSD $B e.
I tor "0
WANTED LAB MIrrERS! BRIDGl!S!

{(-POTS.'
P..r Su, Kit 900VOC @ SOOMa &. 4 /
Silleon Ol .de. l1ooPI, FWB "2
Pwr Su, Kit 1200VDC • 200Ma /Xtmr
l FWB SllIuft RNI '10 e. % f.r '"
M.dulatlon Xtmr 60W /15K t. 1.1K S5
HNdll1 Rubb.r Bun)"tll Ped. ,.Ir SI
SHIleI Cenllnl. IttS T.be 4 /Sl
SH....t Cera",l. 888 Tu.... 4 1S1
SIck" C.,.e",l, 4XI50 /Lokbl 4 /'2
WANTED YO UR - ORDER - TODAY!
&MTR GAund_Plafto Allt (R E.,) 14
K",b S'''t-Crallk SCS41 ~ SI
Mllllf.1I , It 1% VAC Sl.50 •• 4 fill' U
S••• Indl..t ... 8.I.YftI %4VAC 2 'or SID
PrICI.I," Tl.141 FHI.. R.lay G.,. SI
II t..t EIN C.rd ,ttl II,. &. Plu, I" e.."Fun 25OM. /IAG 5 til' IGI. 100 f... ss
nON7 C·tr'RITE 6 SEND ORDER!
XMTTG Mlea C.lldsr .00& • 2.51h S!k
"' . S/SIXMTTG Miea Cnd., .0002 5 @ 11K, 7St
12i' . 4/$1
Min l .R.etlll er fWS %5M.... sv n c
, for SI
Micro ·Switcll Rot.d 4OAIII' AC &. DC
C lor S I
S ", ..dP ",..,
, ' or S5
T'O Tllrt'll M i"~ " • .
" S r unln, " f" PIt.II,1
S tor S2
Llnur SawT"tll P.t
S I.r $1

RUSH YOUR ORD1!R TODAY.
QTYS UMrrW!

.55

. !+Il
R"

".12
4.00

,1I!1
.!i!l

."
We Ttltle l

2~nT l I ~' 4 ~

V<tQ2 'I $ 1
] fllIA 3 t: l
~ ' r.n l '- flO
C'\i\Tl t:l no
II " 'I ' , .,
115 I 1~

&V 6GT
12AU1
12AG
2:iU
2H
11'1 D1
50li".

W h. 1 Oo 'l" II l1"e t

1.00 i f 1 ."
.110 6fl 1.31'1
.19 6H8 .59
.89 U 5 .:19

1.00 6J6 .5!!
.9 9 fitU 59
.:19 fi lii I l!l
.a 6S N1 T!

THAT'S A Buv

Send ~!"M" t or (".tllol ~

"TAB"

" VOLT- T A8" 600W.« SDlld C.ntrol
1t5VAC '4.50 @. 2 tor sa

SILICON TUSE REPlACEMENT~
024 UNIVERSAL SI ,15 e . 2 'U
5U4 1120RIIIs /1611OIn, $2~. !l /U
5R4 1900Rm1 ' 211011 10'1 S9~. 21$15
866 5Kv /Rm. - 10.4K'I In,

'" e , 2 '120

Lo... Prt",. 1 :s. ... Xl.IT1'G T uboe. r
C-65A '1.00 4Xl50A $6.,:1 OB2
C-12:1A 15.00 82& Quer)' 5RCWG"
4·400A %5.00 829B 1,20 3 50
4-1000A 812A 3.50 246 Qu• ..,.

75.00 OA2 .85

We £;1 ....0 T u lll'll l

OA' .80 SR4
OCS .10 5TC
008 .59 5VC
OZC .11 5ZS
IL4 .82 6A1
IR4 . 11 /' 1 8A8
184 .13 6AB4
IS5 .118 J IAC1

ITC .8:1 6AG:I .8:1
IT5 . .1:1 6AG1 . 7:1
lUC . 8 /'1 UK:I .81'1
IU5 .15 1Al.5 .55
2C59A Q IAQ5 .M
%C40 11 .50 6AR6 1.9~
2C4S 8.5/1 IIAS1 S.U
%C51 2.00 UT6 2 ' 1

W. 8u71 W .. Belli
lD21 .85 68 A6 .ss
lKI5 s.rs 68 E6 ,5f}
2K2a 30.011 6BK1 9 '1
lVS 2 f$1 6806 1.19
2XI .48 6RY5 I 19
4X250B 6B26 fIT

30.00 6CC ~ ~
:l8 P4 '1 .95

T op U$ P.ld for All T"...... I

866A JCr"'r 2.5V IIOA IIOK, 'ln~1 IS (it
Ballentln• .t!"00 AC / b b Mlr. 15.4
(Sd l Clloke CHy 05A 2; \! qn e . 2 ' SIl
"VARIAr:S" :' /N O·ISSv '1U, SI5
"VARIACS" L IN O·IS!'iv 'A I!f)
TWO 866A's & ru. Xlror 16

8ltt.ry Ctl.....,. 8&,I%V CII........
II 5AMII "Apllrn.d" HIIVY Duty 0 ..
.1111 ..lth KII..n Clnalt BA.II: .
0,,"'111 %20 ... IIftVAC • 50 ...
60 CYI S8. 2 for "S. 1 1$49

Min Condsr .1106 ~ 250flV 4 1$1
Snoon.ne,,, Til'" r 15 @. %/St
Mlnl.Fan I .r IIVa. /60Cn $2 •• !l In
4Xl50 Ceramic Lakbl $12:1 @. 2 /$1
Un. f liter
l. lne Filter 5OAmD /250VAC SID QII . 21 $16

DC 8t1,. 'Mptpr fRO fllllnM . S4 e . 2/"
ec 2'1,· Meter /RO /IOOM. $I e
DC II~· Meler /RD 'SOVOC IS @ . 2 /15
AC 8'1,. Meler 'RO /I ! OVOC \5 e . 2 '$9
DC 4· Meter /RD tlMa /U e. 2 /S9

WI!' BU7. StU {, T"J.
SEND 2se fOR CATALOG

Terllli MI" Order $J"TAB" FOB New V.rt.10 D.y Gtd.
0111' 20111 Veal'.

III Nil Liberty St.• N. V. 6. N. Y. R. 2·8245

T..."sf.tnle~AII Input 115w/8OC)'I VCT
• 250M• • IV /IA /5A /IA III. 2 1110
400VDC SUllply e looMA &. SlIIun Reet
&. Flit.... Sle
20VAC " TAPS /.I.I%.li. 20V (II 4A. ss
S2VCT /IA or 2X16V @ IA . $8 @ . $2 /U

Line Filter 4.$A • II5VAC 4 f.r "
Lin. Filter 5A @ 12SVAC % t.r $I
COllurt.r Filter 400 MI • zaVDC 4 f., $I
C. n....pter Filter Input · !lA tit !lnVDC 4 /11
1.5MH P 1Weund CII,IIt /National I '.r SI

Ply/R••
10014110

.27

.~
~ "T AS" TaltM fut.,.,. TMt.d. In.tteU.l-rr SI. M.ntlls GuvlAtlidl N. R'JH!sl Buecll

GOVT &. MFGRS Sur,lusl n.... U.od

Ply/R.I
Ilon 'no

.n
LOAD I

Ply/R••
600/420

.21

Ply/R.,
500IISII

.11

P1n' Dla••nd'ITOS 10 f.r I'
TO,. a I. lDOW.tt•• f... I
TOI/SI&NAL/.I.t.n. :tit f... I
P•••r Dl.d.. 55 Alii' 4 fir I'
P.r Studt u, I. 12AIII' II fir I

D.C. • • .,. So"ly 115y160 t. 100
CYS. OutDut no : T., IIIV a, t.
150MI. C...d 15• • 2 f.r It

"TAB" • TRANSISTORS • DIODE811
GTD! PAcrORY TESTED _

PUll LEADS.

TRANSISTORS-TOO MANVI U.TEST

Ulltld.d
Ulltwt.d
Unlnt.d
Unteslld
Unt..t.d

PNP IOOWatt/15A.1l HIP....r
TOl6 Cu.1 2N44I. 442. 277.
27a, D8S01 UP t. 51 V.It,/
VCBO ~1.-..25 e. 5 f.,. IS.
2N218• ...,. 174 all tI IOV
$S @. 2 r.r ,s.
PNP SO Watt. 2NI". 158. 21S. 242.
254.2". 258. 251,101.192. ,. sse. 4 r.r,1
PNP 2N810/Sooll.- 1St e. 4 fN' 'I
PNP 2N81111W.tt 501 •• I flf' 'I

PNP 25W/T0 2N5II, SS9. 540. 2 flf' "
2NI0I8 "". 10SI 41$1. 1040'1
PNP /T05 SIGNAL 15011.- 251 •• 1/$1
NPNITOI SIGNAL IF. RF. OSC 251 tt .
I f.r "

Sllle.n PNP /TOI &. TOil 251 ct. 5 f.r"
2NI046/$1 .40 @.I /'4. INII07/$2~. 4/S6
P'.1f' Hilt Sink Flnn.d hllal t. Ito
Sc"' Surlan $I e. , f.r I'
TOS8. TOS. TOI' Mlea MI. SOt ct. 4 / I
DI.d. P ..... Stud Mlea Mt, IOc e. 4/$1

ZENERS IW.tt • I. 100. 101 •• 1/$2
ZENERS 10W.tt • t. 150\< SI.41 •• 4/$1
ZENER Kit AUld II' tt 10. I fer I'
STABISTOftS u, t. I••tt I fer I

SILICON POWER DIODES· STUDS
DC MPh lOOPl, l50PI, 200PI,

AMP 85Rm. 70Rml 105RIII. 140Rm,
S .01 .14 .17 .14

12 .' 0 .55 .70 .85
II· .10 •• 0 .SO .15
ae .10 1.00 1.50 2.00

100 1.85 2.0:1 2.50 8.15
2<40 '.75 4.15 11.75 8.15._---- ---- -- ,- ---_. _-----
DC 800PI, 4{lOPI, 500Ply 800PI,

AMP II0Hmi 280RIIII 150Rml 420Rml
I .29 .10 .40 .41

12 1.00 LiS 1.45 1.70
II· 1.01 l.liO Qu.ry Qu.ry

,15. 2.111 2.45 2.75 I.U
100. . ' . 75 4.10 5.50 8.00
240 11.70 17.10 21.14 19.10

·P.F. PRESS-FIT AUTOMOTIVE TVPEI

PIY/R••
400/180

.IS

: 700 Ply /l200 R.... /75O 1'1/' 1.20 • •
111110

SaM. 1100 PlymO Rill. 7se • • I8/S11
,I(,/2100RIII. /200 ""'1.80 •• "'10
6 ICY /4l00 RIII. /200 ... tS4 e . J Ist
12 KV ,84oo Rllll /200 tI. sa e , 2 1S14

1
18 Alii' Pr... Fit u, t. 200PI, 4/'1
2 10 I Amp Studl u, t, 6OOPI, ' /SI
'5 AIIIP Siud. 150 t. 21MlPI, 5 r.r 15

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

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

"TAB" • SILICON 7500MA DIOD£8
NEWRIT TYPE! LOT1? UAXAGf

PI,/RIll. PI,/R... PI,/ft.. P I,/R••
50ISS loono 200/148 '00/21'

.05 ." . 12 .14

Ply/R.. Ply/R.. PI,/RIIII
IOG/SfO too/no looonoo

.IS .45 .IS
GTD ALL TESTS AC/DC ..

T•• RCA IN4G8 &. _ Re,ul,l_
RCA IH2!12i." prtd eU. IOC •• 4 /S1

SCR-bILICON CONTROL RECTIFIERSI
PRV 7A IIA PRV 7A IIA

25 .M 1.10 lit 2.10 1.00
50 1.00 I." 1M 1.00 • .~

100 I .eo t .15 401 ' .75 1.90
150 1.11 2.45 500 4.75 4.M
200 1.2t 2.10 100 5.45 LIS

UNTESTED "SCR" Up t. 25 Alii". '/$2
Glu. Dl.d.. IN14. 48. 60.... 20 f.r "
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TilE RE/ECTOR TU,vAnU'
SOTC Il FILTEU IFILl.
GREATL!' 1,Il/,UOVE RE·
CEPTJOY O,Y A,V!' UE·

CEII' EU OR TRA ,\'SCEIVER-IlAJI/ CB/ SIr.

- No insert ion loss. • Audio filter wi th
tunable range 300 to 4000 cycles. _ Fully
t ransistorized. _ Ideal for CW·RTTY·SSB·
AM·SWL _ Simply connects between reo
ceiver or transceiver audio output and P.M.
speaker. Apply 12V. aelde ( lIzA) Size-7 l1z "
x5 % "x 2'h ", Opl'l AC SuppIY- $6.95.

------------------------,World R.dio lIibonltoriQ I
3-415 W" t Broad". ,
Council Bluffs, 1O"f' 51504 :

I Plene rush me I
I [] Rejector Notch f ilter-$34.95. I
I [ I Opt'! AC Power Supply-$6. 95. I
t U New WRl C. tA IOI. I
I I
I N. llle C.II I
I I
I Address I
I I
I Cily St.te Zip IL ~

ALL BAND
VERTICAL
fml\.

WVG MARK l!
New low cost vertical an
tenna which can be tuned to
any amateur band 10-80
meters by simple adjustment
of feed point on matchinq
base inductor . Etttcten t
radiator on 10, IS, 20, 40, 7S
and 80 meters. Designed to
be fed with 52 ohm cccxtcj
ccbte,

Conveniently used when in...
stalled on a short I-sis"
mast driven into the ground .
Stmple additional grounding
Wire completes the Ine tcl
Ictton . Roof top or towe r In
stallation. Single band oper
cuon ideal fo r installations
of th i s type. Amazing ef
Hc l enc y for O X or local con
tacts. Installed in minu tes
and can be used as a por~

able antenna.

Mech anical Specification s:,
Overall height _ 18 ' As
sembled (5 ' Knocked down)
Tubing dIameter - l ~" 10
7/16" , Maximum Wind Un
guyed Survi val - SO MPH.
Matching Inductor Air
Wound Coil 3~" etc. Mount
ing bracket designed fo r 1
5/8" mast. Steel pa rts trrt
dite treated to Mils Specs.
Base Insulator material _
Fiberglas impregnated ety
rene.
Ele ct rical Specif icati ons:
Multi-band o p eration - lo-ao
m eter•. Manua l t a p a D ma tch.
iDQ' inductor. Feed wi th 52-75
ohm line (unbalanced). Maxi.
mum power - 1000 watts AM
or C W-2KW PEP. Omm-direc
lio na l. Vertically Polor i.l:ed .

------------..,
WORLD RADiO
LABORATORIES

34 1.5 Wea' Broad way
Council 8 1uHs, Iowa

D C'h"CK enc-Ioeed, 0 !':hlp
one WVG MK. II iJ .$l~.%
Postpaid.

N=e
Call
Address

City:
Sta te
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CAN BEAT OUR
ANNIVERSARY
SPECTACULAR TRANSCEIVER SPECIAL

REGULARLY PRICED AT $469.95
$~99·95

NOW JUST ~ SAVE $70.00
USE WRL'S CHARG·A·PlAN- JUST $20 MONTHLY

S AVE $70.00 . .. If you b uy now ... A N EW
GALAX Y V TRANSCEIVER . . . feat uring 300
WAITS PEP SSB/CW; FULL BAND COVERAGE
on 80-40·20·15·10 meters . . . and it boasts t he
BEST - SELECTIVE RECEIVER (because o f its
6 Xtal filter); and UPPER and LOWER selectable
SI DEBAND!
Don't Forget . •. We're stil l o ffe ring you a 2
WEEK FREE TRIAL ' plus you can use our NO
DOWN PAYM E N T C H ARG-A -PL A N .
We ' ll also al low you WRL'S T OP TRADE -INS
on your present gear.
YOU JUST CAN'T GO WRONG! TAKE ADVAN·
TAGE OF TH IS SPECIAL OFFER TODAY!
*Write fo r free trial terms.

DC SUPPLY
REGULAR $119.95

NOW $89. 95
SAVE $30.00

LEO I. MEYERSON
WBCFQ
PRESIOENT
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Definitely not. It's a cold fael that no com
petitive linear amplifier compares with Na
tional's NC L-2000-regard lcssof price. Take
the time to look a t the cha rt below and plug

in the specs of any amplifier next to those
of the '?OOO - not a sing le competitive uni t.
in the maximum power classification offers
even half the features of the N CL-2000:

FEATURE
POWER

SIZE

"NCl-2000

-•
COMPETITION

ORIVE
REQUIREMENTS

METERING

ALC

SAFETY ANO
PROTECTIVE
OEVICES
CLASS OF
OPERATION

EASE OF
TUNE-UP

STYLING

GUARANTEE
PRICE

Adjustable passiv e grid input a nd use of high power
ceram ic tetrodes in fi nal permits drive to full output
with exciters delivering as little as 20 watts or as
much as 200 watts.
Separate rear-illuminated precision O'Arsonval plate
and multi-meters for simultaneous measu rements.
ALe output to exciter fo r maxim um talk -power with

reatest linearit .

National's exclusive One-Year Warrant.
Only $685_00_

T he NCL-2000 is a rock-crusher of a rig buil t
to commercial standa rds . T hat's why you get
I.C.A.S.·rated ma ximum leg-at power in a
one-piece desk-top package, and why you get
ALC and drive power compatibili ty with
high quality exciters. It's why you get t wo

~

precision meters, and sensible protection af
forded by proper safety devices, Match the
N CL-2000 with all the others before you buy
- then see your National dealer for easy
terms and trade-in deals.

NATIONAL RADIO COMPANY, INC.
37 Washington Street, Mel rose, Mass. 02176 • World Wide Expor t Sales: Auriema International Group, 85 Broad SI. , N.V.C.
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